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BJIAJIA HA PEIIYBJIMKA CEBEPHA MAKEJOHHJA

Bp3 ocHoBa Ha unen 87 ctas (1), a Bo Bpcka co wieH 299 ctas (14) ox 3akOHOT 3a eHEpPreTHKa
(*) (,,Cyxx6en Becuuk Ha Peny6nuka CeBepna Makenonuja“ 6p.101/25 u 135/25), Bnagara na
Peny6nnka CeBepra MakeioHnja, Ha ceTHUIIAaTa, oApxkaHa Ha 27 janyapu 2026 roauHa g0Hece

I'OAUIIEH IIVIAH 3A U3T'PAJABA HA EHEPI'ETCKH OBJEKTH 3A
IMPON3BOJACTBO HA EJIEKTPUYHA U TOIIVIMHCKA EHEPTHUJA "
CKIIAJUPAILE HA EJIEKTPUYHA EHEPI'MJA 3A 2026 TOAUHA

IPB JIEJI
1. BoBen

1.1 'onuHa 32 Koja ce HOCH IJIAHOT

OBoj 'ogumien miaH 3a u3rpaada Ha eHEPreTCKU 00jeKTH 3a MPOU3BOJCTBO HA EIEKTPUYHA U
TOIUTMHCKA €HEepPruja U CKIaJupame Ha eleKTpuyHa eHepruja 3a 2026 roauHa (BO HATAMOUTHUOT
tekct: ['oquIieH muaH) e u3paboTeH BO MUINAHA U BO €JIEKTPOHCKA ¢opMa U ce 00jaByBa Ha BeO-
CTpaHulaTa Ha MUHHUCTEPCTBOTO 3a EHEpPreTHuka, PyAapCTBO M MHUHEpalHU CYpPOBHHH (BO
HATaMOLITHUOT TEKCT: MHUHHUCTEPCTBOTO).

1.2 IIpoexuuja 3a peaju3anuja Ha MPOCKTH

CoryacHO yTBpAGHHUTE CTPATCIIKNM HACOKHM M JTUHAMHUKaTa Ha CIpOBeAyBame Ha [ oAWIIHHOT
IUTaH, MPOEKIHMjaTa 3a peann3aldja Ha MPOCKTH 3a HApEIHUTE JBE TOJUHHM MMa 3a IeNl Ja
00e30eau mperses Ha NMPUOPUTETHTE, POKOBUTE M (a3uTe Ha peaiusalyja Ha NPEeIBUICHHUTE
WMHBECTHIINY.

[Ipoekmnujata € UHCTPYMEHT 3a TUIAHWpAmhEe HA KOHTHHYHTET BO Pa3BOjOT HAa CHEPreTCKHUTE
00jeKTH, CO KOj c€ ypeleH! KOHKPETHU aKTUBHOCTH, MHCTUTYLMOHAIHUA OOBPCKH, (PMHAHCUCKU
UMIUTMKAMKM ¥ BPEMEHCKa paMKa 3a CIpOBeIyBame Ha mpoekrtute. lcroBpemeHo, ce
00e30e1yBa MPEeIBUITUBOCT BO MPOIIECOT HA MUMIUIEMEHTAIM]ja M CO37aBa OCHOBA 3a €(pUKACHO
yIpaByBambe CO PECYPCUTE U PUUIUTE.

Bo npBara roguHa o1 MpOEKIMCKUOT MEPUOJ], Ce OUYEKyBa CIIPOBEIYBaE Ha IOATOTBUTEITHU
AKTUBHOCTH, BKJITYUyBajKH:

1. ¢uHanu3upame Ha TEXHWYKAa W TPOEKTHA JOKyMEHTalMja 3a HM3rpanda Ha E€HEpreTCKH
o0jexTH;

2. mpuOaByBame Ha JI03BOJIM M COTJIACHOCTHU O HA/UIEKHNUTE HHCTUTYIIHH;

3. CKITy4yBam€ JIOTOBOPH CO U3BEIyBaYH U HHBECTUTOPH;

4. 3aII0YHYBambE Ha U3BEJIOCHU pabOTH HAa IPUOPUTETHUTE 00JEKTH U

5. CIle/IeHh¢ U U3BECTYBAbE 32 HAIIPEIOKOT HAa POCKTHUTE.

Bo BTOpara rognHa ce mpeABHIyBa KOHTHHYUTET BO peain3alijaTa Ha 3all0YHATHTE TIPOCKTH
¥ IPEMUH BO HampeaHu (a3u Ha uirpazda win mymTame BO yoTpeda, 3aBUCHO 01 CTENEHOT Ha
n3Be10a U CI0KEHOCTA Ha MTPOCKTHUTE.

[Ipoekumjata ke OBO3MOXM HaBpeMeHa KoopauHainuja Mefy MUHHCTEpCTBOTO,
PerynaropHara komucuHja 3a eHepreTuka, BOJHHU YCIYTH U YCIYTH 33 yIpaByBambe CO KOMYHAJICH
ornan Ha Peny6nuka CeBepHa MakejoHrja (BO HaTaMOIIHUOT TEKCT: PeryiaropHa komucuja 3a



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

eHepreruka), OnepaTopoT Ha €JIEKTPONPEHOCHUOT cucteM (Bo HaTaMOmHUOT TekcT: OIIC) AJ]
MEIICO, OnepatopoT Ha €neKTPOAUCTPUOYTHBHUOT cUcTeM (BO HatamomHUOT TekcT: OJ[C)
Enextpoguctpubynuja JIOOEJI u onmtuHKTe, onmmTHHUTE BO TpagoT Ckomje u rpagor Ckorje
(BO HATaMONIHMOT TEKCT: €IWHUIM Ha JIOKaJHaTa caMOylpaBa), MOpaAul HaBPEMEHO
obe30enyBarbe Ha (UHAHCHCKA M WHCTUTYLMOHAJHA MOJJpIIKA 3a pealu3andja Ha
WHBECTUIIUUTE.

BTOP JEJI
2. YcornaceHocTt Ha u3padorka Ha ['oqnmHMOT m1aH

2.1 Ctpareruja 3a pa3Boj Ha eHepreTUKaTa

logumHMOT TUIaH € 1enocHo ycoriaceH co CrpaTerwjara 3a pa3BOj Ha €HEPreTHKaTa BO
Peny6imka CeBepna Maxkenonuja 1o 2040 roguna (Bo HaTaMOIIHUOT TekcT: CTparterujaTta) u
[PETCTaByBa ONEPATHBEH MHCTPYMEHT 3a MMILJIEMEHTAlMja Ha YTBPACHUTE JOJITOPOYHH LENIU U
HACOKHU 3a pa3Boj Ha eHeprerckuotr cextop. Co 'oaumHuoT miaH ce o6e30enyBa MpakTUYHA U
¢dazHa peasmzaija Ha mpuopuTeTUTe AchuHUpanu co Ctparerujata, MpeKy CIPOBEAyBamke Ha
KOHKPETHH MEPKH W aKTHMBHOCTH HACOYEHH KOH HM3Tpaada Ha HOBH EHEPreTCKH OO0jeKTH 3a
MIPOM3BOJICTBO U CKIIAJIMPae Ha €IEKTPHYHA CHEPThja, Kako M KOH 3T0JIEMEHO KOPUCTEHE Ha
eHepruja o 0OHOBIMBH M3BOpH Ha eHepruja (Bo HaramomHUOT TekeT: OUE). Bo cormacHocT co
cTpaTelKaTa IeJl 3a 3HAYMTEIHO U OJPXKIMBO 3rojeMyBame Ha ynenor Ha OUE Bo Opyto
¢uHaNHaTa NOTPOIIyBayKa Ha eHepruja u Toa Ha HajManky 40% no 2030 roguna u 45% no 2040
roauHa, ['OJWIIHKMOT IJIaH TIPEJBHIYBa MEPKH 3a pa3BOj Ha HOBU EHEPIreTCKH OOjeKTH 3a
MIPOM3BOJICTBO M CKJIAIUpamke Ha €JICKTPUYHA CHEpruja, MpPOIIUpYBame M yHAIpPEeIyBame Ha
EHEPreTCKUTE MPEXH, Kako U nojapuika Ha uHBectuiuu Bo OUE. UcroBpemeno, I'onuuHuoT
IUIaH ja CJIeAM CTpaTelikaTta ornpenenda 3a IMOcTeneHa JeKapOOHU3alja Ha EHEepreTCKUOT
CEKTOpP U HaMaJyBame Ha yrnoTrpedaTta Ha (POCUIIHU TOPUBA.

Bo coriacHocT co HaBeleHHUTE CTpATELIKU ONpenenoH, co ['oIUIIHMOT MIaH ce NpeABUIyBa
u3rpaada Ha BKynHO 4416,803 MW HOBH eHepreTcku 00jeKTH 3a MPOU3BOJICTBO Ha €JIEKTPUYHA
eHepruja, ox kou 3014,103 MW ce doro HanoHcku enekrponentpaiu, a 907,7 MW BetepHu
eJIEKTPOLICHTPAJIH, CO LITO TUPEKTHO ce 00e30eayBa onepaTuBHa npuMena Ha Ctparerujara.

2.2 UHTerpupaH HAIMOHAJIEH TUIAH 32 eHEePruja u KJIuMa

l'ogumHMOT IUIaH TpeTcTaByBa ONEPaTMBEH HMHCTPYMEHT 3a  CIPOBEIYBame Ha
WuTerpupannoT HaIMOHAJNEH IUIaH 3a eHepruja u kiuMma Ha PenybOnuka CeBepHa Makenonuja
(Bo maramomamnoT TekcT: HITEK), mpexy HeroBa KOHKpeTH3aldja BO MEPKH, aKTUBHOCTH WU
MHBECTUIIMM KOM C€ pealu3upaar BO TEKOT Ha IUIAaHCKaTa TOJAMHA, CO Ien o0e30eryBame
IPaKTUYHA UMIUIEMEHTAI1ja Ha YTBPJICHUTE HAIIUOHAHU €HEPreTCKU U KIIMMATCKH LIEH.

Peanuzanmjata Ha M3rpajgda Ha HOBU CHEPreTCKUTE OO0jEKTH NPEABHACHH CO [ OAMIIHHOT
wiad, ocobeHo Bo genor Ha OWE, ja HagMHHYBa MNpPBUYHO YTBpJEHAaTa JMHAMUKAa Ha
UMIUIEMEHTAIMja, MTO YKaXXyBa Ha IIOCTUTHYBamb€ HANpPEJOK HaJ WHIAWKATUBHUTE LEIH
yrBpaenun co HIIEK 3a mepuonmor no 2040 roamHa M NMOTBpAyBa 3acWiIEHAa IMHAMUKa Ha
TpaH3ULIMjaTa KOH OAPIKIUB €HEPreTCKH CUCTEM.

Bo nenor va OME, N'ogumHuoT mian 06e30eayBa LEI0CHO yCOIIaCyBamke CO HallMOHATHUTE
uenu yrBpaeHu co HIIEK 3a mepuonor mo 2030 roamna. CorjlacHO HallMOHAJIHUTE TUIAHCKH
HAcOKH, Kako pedepenTHa uen e yrepaeH yaen Ha OUE ox 38% Bo ¢uHaiHaTa nmoTpolryBayka
Ha erepruja 10 2030 roguna u 42% no 2040 roguHa. McToBpeMeHO, BO TOAMIITHUTE M3BEIITAN
Ha CekperapujaToT Ha €HepreTckara 3aeHuLa ce HaBeayBa 1en ox 38% ynen na OUE Bo OpyTo
¢uHamHaTa WOTpoOIIyBauka Ha eHepruja ao 2030 roxumHa, NmpH LITO YTBpJEHAaTa pasiinka
IPOM3JIEryBa O/ IPUMEHETUTE METOAOIOI MU U Pa3IMYHUTE U3/1aH1ja Ha IUNIAHCKUTE JOKYMEHTH.
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2.3 Aknucku miaH 3a cnposenysame Ha HIIEK

AKIMCKMOT IUIaH 3a CIpOBedyBame Ha IMeTTe JIuMeH3ud Ha EBponckata yHuHja
(nexapOoHHM3aLMja, €HEpPreTcka CHIYpHOCT, E€HepreTcka e(HuKacHOCT, BHATpEIIeH Ma3ap Ha
€HEepryuja U WCTpaKyBame, MHOBAIMU M KOHKypeHTHocT) corjacHo HIIEK, Bo Texor Ha 2026
rOAIMHA 0COOEHO COAPKHM KOHKPETHU €HEPreTCKH MPOEKTH 3a KOM Ke ce OTIOYHE CO M3pabdoTKa
Ha ToTpeOHaTa TEXHWYKa JOKyMEHTallhja, MPOEKTU 3a KOW Ke 3alovyHe M3rpagdara, Kako H
TEKOBHHU MPOEKTH KO c€ BO (aza Ha Trpaada co axypUpaH CTaTyC Ha peanu3airja U 04eKyBaH
MepHo/ 32 HUBHO MYIITamkEe BO yHnoTpeoda.

2.4 ONIUITHHCKH €HEPreTCKU MJIAHOBH

Bo onmrTuHCKHTE €HEpPreTcKM IUTAHOBH C€ MNPEABUACHM WHUIMjaTHBM 3a H3rpanda Ha
€HEPreTCKH O0JeKTH 3a MPOU3BOACTBO HA EJIEKTPUYHA M TOIUIMHCKA €HEpPrHja W 3a CKJIAIUPame
Ha eJIEKTPUYHA €Hepruja co MHCTanupana MOKHOCT 10 1 MW. 'ogumHMOT miiaH ru BKIy4yBa
CHEPreTCKUTe OO0JeKTH MPEIBHUIEHH CO OINUITUHCKUTE EHEpreTCKM IUIAHOBM, 3a KOU
MuHHCTEPCTBOTO MMa U343I€HO COTJIACHOCT.

IToxpaj Toa, 'OAUIIHKOT MIaH T'M BKIy4yBa U NIPUOPUTETHUTE MEPKU U MPOEKTU YTBP/IECHU BO
ONIUTUHCKUTE EHEPreTCKU IIJJaHOBM, KakKO OIllepaTMBHA OCHOBAa 3a CIPOBEIyBame Ha
HallMOHAJIHUTE M JIOKAJHWUTE IMOJUTHKM M LIeJM BO o0jacTa Ha eHeprerckara e(pHUKacHoOCT,
3rojieMeHoTo Kopucteme Ha OME, HamanyBameTo Ha €MUCHUUTE HAa CTaKJICHUYKM IacOBU U
nonobpyBamke Ha KBaJUTETOT Ha BO3AyX. [IpuopuTeTHHTE MEpPKM W NPOEKTH BKIydyBaaT
MOJIEpHHU3aIMja Ha JaBHOTO YJIMYHO OCBETIYBam€ MPEKy 3aMEHA Ha IOCTOjHUTE HeepHUKaCHU
ceeTwiikn co LED TexHomoruja, BKIy4UTEIHO M BOBEAYBalk€ Ha CHUCTEMH 3a YIpPaBYBame,
3aMeHa M yHaIlpelyBame Ha BHATPEIIHOTO OCBETIYBamE BO JaBHU O0jE€KTH NMPEKy MHCTaNAIHja
Ha LED ocBeriyBame UM CEH30PCKM CHCTEMHU BO aJMHHHCTPATHUBHHU 00jJEKTH, ONTHUMHU3ALMja U
MOJIEpHHU3aIMja HAa CUCTEMUTE 3a TPeeHEe U JIAJCHhEe BO jaBHUTE 00jeKTH, TEpPMUYKa cCaHallKja Ha
jaBHM 00jeKTH CO HAjBHCOKAa TMOTPOIIyBauka Ha €HEpruja, u3ojialidja Ha MOKPWUBH W TaBaHH,
caHallMja WIM 3aMeHa Ha croiiapvja M (acajHa u30janMja, MHCTaNAIMja HAa (POTOHATIOHCKU
€JICKTPOLICHTPAIN Ha TIOKPUBH Ha JaBHHU 00jEKTH, MOA00pYyBamke Ha eHepreTckaTa e(pUuKacHOCT BO
KOMYHQJIHUTE CHCTEMH, BOCIIOCTaBYBamb€ M (DYHKUMOHUPAWkE HAa OIIITHHCKUA CHCTEM 32
€HepreTcKM MEHAIMEeHT, (OopMHpame perucTtap Ha MEpHH MECTa, PEAOBHO CIEICHE Ha
NOTpOIIyBauKaTa Ha EHEpruja, MOJrOTOBKAa Ha WU3BEIITau M JedUHHpame WHIUKATOpU 32
neppopmaHcH, noaoOpyBambe Ha €Heprerckara e(pUKacHOCT BO OMNIUTUHCKUOT TPAaHCIOPT,
TapreTUpaHd MEpPKM 3a HaMallyBalke€ Ha EHeprerckara CHpOMAIlTHja M €JYKaTUBHU H
MH(OPMaTUBHU MEPKH CO AUPEKTHA IPUMEHA.

TPET JAEJ

3. Hesu Ha NoagMIMIHKUOT MJIaH

Ilenute Ha 'oAMIITHUOT TUIaH Ce:

6. 3a0p3yBame Ha pa3Bojor Ha OME u ocTBapyBame Ha €HEPreTCKU W IIEIH 3a 3alllTUTa Ha
OUOIMBEP3UTET;

7. TIPUOPETH3HMpake W 3a0p3yBamke€ HAa MPOILECOT HAa MPOCTOPHOTO IUIAaHUpAmkE KOE Ke
WHTETpUpa M3rpagda Ha EHEPreTCKH KamlalWTeTH CO MHHHMMATHO HETaTUBHO BIHWjaHUE BpP3
3paBjeTo U 6e30eHOCTa Ha JIYTeTO U Bp3 )KMBOTHATA CPENHA;

8. 3aIlITUTA HA KUBOTHATA CPEIUHA U 3aUyBYBakbC HA 3AIITUTCHH MIO/IpaY)ja;

9. MOTTUKHYBamkE€ Ha 3allITUTa Ha 3EMJOJCIICKO 3EMJUINTE KOoe Ke OHJEe YCOIJIaceHO CO
pa3BuBame Ha npoektu 3a OUE;

10. CIIpOBeyBamke Ha KOHKPETHU MPUIO0MBKH OJ1 TPOEKTH 3a ucKopucTtyBame Ha OUE u

11. TOTTUKHYBamkE Ha JICHIEHTpaIN3alija BO MPOU3BOJICTBO HA CHEPTH]a.
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YETBPTHU JEJ

4. IlonaTouu 01 HAAJIEKHU OPTaHU M YYeCHUIIM BO MOATOTOBKATA

3a u3paboTka Ha ['oguIIHUOT 1J1aH, coriacHo uieH 87 craB (4) o 3aKoHOT 3a eHepreTuka (*)
(BO HATaMOIIHUOT TeKCT: 3akoHOT) W wieH & craB (1) on I[IpaBuimHUKOT 3a W3paboTKa Ha
[Nogumen nnan 3a usrpaada Ha eHepreTcku 00jexTH (,,Ciryx0eH BecHUK Ha PenybOnuka CeBepHa
Maxkenonuja“ 6p.251/25) (Bo HaramomHUOT TekcT: IIpaBuiHuKOT), MuHHCTEpCTBOTO MOOapa
nojgatony oj PerymaTopHarta KOMHCHja 3a eHepreThka, MHHHCTEPCTBOTO 3a 3€MjOJIENICTBO,
IIyMapcTBO ¥ BOAOCTOMAHCTBO, MUHHCTEPCTBOTO 32 TPAHCHOPT, MHHUCTEPCTBOTO 3a KUBOTHA
CpeArHa W TPOCTOPHO IUIaHUpamke, ATCHIMja 3a KaTacTtap Ha HeIBWXKHOCTH, OmepaTopoT Ha
enekrponpeHocHUOT cucteM AJ] MEIICO, OnepatopoT Ha eneKTpoIuCTpUOYTUBHUOT CUCTEM
Enextpomuctpubynuja JJOOEJI, mpowsBomuTenuTe Ha €JNEKTpHYHA E€HEepruja BO JAp)KaBHA
concTBeHocT, OmeparopoT Ha CHUCTEMOT 3a HpeHoc Ha rac, OmeparopoT Ha CHUCTEMOT 3a
nucTprOyIrja Ha TOIUIMHCKA €Hepruja U 3aeHUIaTa Ha eIWHUIIMTE Ha JIOKAJIHATA CaMOYIIpaBa
Ha PerryOnmka CeBepHa Makenonuja (Bo HatamomHHOT TekcT: 3EJIC).

PerymaropHa komucHja 3a €HepreTuKa JOCTaBH MOJATOIM 3a W3Ja/ICHH JUIECHIU U JINIEHIINA
3a npoOHa paboTa 3a BpPIICHE HA CHEPreTCcKa JICJHOCT MPOM3BOJCTBO HA CICKTPUYHA CHEPTH]a,
KOMOWHUPAHO NMPOU3BOJICTBO HA €JIEKTPUYHA U TOIUIMHCKA €HEpPIuja, CKIaIUpamke Ha eHepruja u
MIPOM3BOJICTBO HA TOIIMHCKA €HEPTrHja, Mperie]] Ha MPOU3BOJUTEIHN Ha €JICKTPUYHA EHEPTrHja 01
OUE (1350 ¢doToHANOHCKH €IEKTPOLEHTPAIN) U MPErJie] Ha IMOBJIACTCHH MPOM3BOIUTENN Ha
enektpuyHa enepruja ox OUE xoumro kopucrar mosiacteHa Tapuda (79 ¢oTonanmoHcku
€JIEKTPOLICHTpaNIM, 92 Majau XUAPOEIEKTPOLEHTPAIu, 2 BETEPHHU E€JIEKTPOLEHTpaiu, 1 Tepmo
eJIEKTpOIIeHTpalla Ha Ouomaca u 4 TepMO eleKTpoueHTpanu Ha Ouorac). Bo Bpcka co
eHepreTcKkuTe 00jekTH omndaTeHu co ['oAMIIHMOT miaH, ce odyeKkyBa PerymaropHa xomucuja 3a
eHepreTuka Bo TeKoT Ha 2026 roxuHa ja uzgazae 67 nuueHIH 3a npoOHa padoTa 3a BpIIEHE Ha
SHepreTcKa JIeJHOCT MPOMU3BOJICTBO Ha €JIEKTPUYHA €HEpruja, OAHOCHO 96 JMIIEHIM 3a BpIICHE
Ha €HepreTcKa JIEJHOCT CKJIaJupame Ha €HEpruja, Mo UCIOJIHYBambe Ha YCIOBUTE YTBPAEHU CO
3aK0HOT, a BO MPOLIECOT Ha peau3alyja Ha MJIaHUPaHUTE MPOEKTH.

AJl Enextpanu Ha CeBepHa MakesoHH]ja JOCTaBM MOJATOLM 3a Ha3WB, OpPOj HA KaTacTapcka
mapiena, TEXHOJIOTHja Ha TPOU3BOACTBO M HMHCTATUpaHa MOKHOCT Ha HW3TPaJiecHd HOBU
eHepreTcku 00jeKTH 3a MPOU3BOJCTBO HA E€NEKTPUYHA €HEpruja U CKIIaJuparme Ha eJIeKTPHUYHA
eHepruja u 3a MjIaHupaHu IPOEKTH 3a U3rpaada Ha HOBH €HEPTeTCKU 00jeKTH.

OIIC A/l MEIICO nocraBu pacnofiOKIMBH KamaUTeTH Ha MpeHocHaTa Mpeka Ha 110 kV u
400 kV, npenMMUHApHY aHATIM3HW M TEXHUYKH TIPECMETKH 32 Mpekarta oj Haipt — MHTerpaiiHara
CTyJHja U MpeJIMMUHAPHY aHAIHN3U 32 IPUKIIYYOK HA IPEHOCHATa MPEKa.

OJIC Enexrpomuctpubynuja JJOOEJI noctaBu mojgaTomnu 3a pacroiOKIUBHOT €BaKyaIlUCKH
kamaruTeT Ha 110 kV npukiydHr TOYKH KOH NPEHOCHATa Mpeka, MPOCTOPHU MOXKHOCTH 3a
MPUKIydYyBalhe Ha HOBU CHEPreTCKU OOJEeKTH Ha eHeprerckata HWHQpacTpyKTypara BO
conctBeHoct Ha OJIC, reomercka mommora 3a 35 kV, 20 kV u 10 kV cpennonanoncka
eHeprerckata HH(pacTpykTypa Bo Trpaduuku mnpukaz3 Bo DWG dopmar Bo napxkaBeH
KOOPJIMHATeH CHCTEM W TIpeTjie]l Ha CHEPreTCKUTE O0jeKTH MPUKIYYeHH Ha AUCTPUOYTHBHATA
MpeXxa CO Teo/IeTCKa MmoJyIora Bo rpaduuku mpuka3 Bo DWG ¢gopmar Bo ap)kaBeH KOOpAWHATECH
CHCTEM 3a KOM HajMalKy € MOTpeOHO 1a ce JOoCTaBaT CIIETHUTE MOJATOIM: Ha3MBOT Ha
eIIEKTPOIICHTpaJIaTa, KOOPIUHATH HAa KOW € M3TPajJieHa eIeKTPOIEHTpallaTa, TEXHOJIOTHjaTa Ha
MIPOM3BOJICTBO M MHCTAJIMPAHATa MOKHOCT Ha €JIEKTPOIIEHTpaIaTa.

MUHHUCTEPCTBOTO 3a TPAHCIOPT JOCTAaBU MojaTolM 3a u3aageHu Ha 3 Opobpenuja 3a
rpajiele W TMOAATOIHM 32 3al0YHATH MOCTAlKH Ha M3laBame Ha 7 OmoOpeHHja 3a rpajeme 3a
SHEePTeTCKU 00jeKTH 3a POU3BOJICTBO Ha enekTpuuHa enepruja og OUE Bo 2025 ronuna.
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MUHHCTEPCTBOTO 32 3MjO/IEIICTBO, IIIyMapCTBO M BOJOCTONAHCTBO, JOCTaBH Mperiie/ Ha JIe
on cxiydeHu JloroBopu 3a 3aKym Ha 3€MjOAEIICKO 3E€MjUIITE BO ApKAaBHA COICTBEHOCT, CO
KaTacTapcKH MapIesid Ha HUBO Ha Iiesia Teputopuja Ha PemyOnuka CeBepHa Makenonuja.

Omneparopot Ha cuctemor 3a npeHoc Ha Trac HOMAT'AC A/l Ckorje, noctaBu uHpopMaImja
JIeKa TIPH TIOJATrOTOBKA HA ['OMWIIHMOT TUIaH, HEMa HOBH €HEPreTCKH O0jeKTH Ha racoBOJHATA
MpeKa.

MNETTHU AEJI
5.1 CTpyKTypa u TeXHHYKA COAPKUHA HA ['0AMIIHUOT NJIaH

5. 1. 1 BugoBn TeXHOJIOTHM 32 NPOM3BOJCTBO HA €JeKTPHYHA €Hepruja W BKYIHO
HHCTAJTUPAHA MOKHOCT

Co lNoguurHUOT miaH ce ondareHu:

-(OTOHATIOHCKH €NEeKTPOLICHTPAIIH;

-BETE€PHHU €JIEKTPOLIEHTPAIIU U

-KOT€HEPATHUBHA IaCHA EJIEKTPOLEHTpaa.

BpojoT 1 mHCTanMpanaTta MOKHOCT Ha €HEPreTCKUTE 00jEKTH 3a MMPOMU3BOICTBO HA EIIEKTPUYHA
eHepruja ondaTteHu co ['oAUIIHMOT MIaH ce MpUKaXkaHu BO Tabena 1.

Tab6ena 1. bpoj u nHCTaMMpaHa MOKHOCT Ha €HEPTETCKU 00JEKTH MO TEXHOJIOTUHU

. Bpoj Ha WHcTanmpana MOKHOCT
Bup Ha Texnonoruja
€JIEKTPOLICHTPATH (MW)
DOTOHAIIOHCKH 59 3014.103
€JIEKTPOIICHTPAITN
BerepHu enextpoueHTpanu 7 907,7
KorenepatuBHa racHa 1 495
€JIEKTPOLIEHTpaJIa
Bxynzo 67 4416,803

BkynHara uHCTaNMpaHa MOKHOCT Ha €HEpreTCKUuTe 00jeKTH 3a MPOU3BOCTBO Ha €IeKTpUYHA
erepruja ondarenu co ['ogumHnoT 1uran n3Hecysa 4416,803 MW.

5.1.2 PacnoJiok/JIMBH KaNalUTeTH HA MIPEHOCHUTE M JMCTPUOYTUBHUTE MPEKH

[IpukmydyBameT0 Ha TPOU3BOAMUTEIUTE U TOTPOIIYBAYUTE HA MPEHOCHAaTa Mpexka ce
ocTBapyBa Ha nBe HamoHcku HuBoa: 110 kV u 400 kV. Ilpenocnara mpexa Ha PemyOmnmka
CeBepHa MakenoHHja ce COCTOM OJ JAJIEKYBOAH, TPAaHC(HOPMATOPCKH CTAHUIU M MPHIPYIKHA
BHCOKOHAIOHCKa MpHMapHa M CEeKyHJapHa onpema. BkymHata NODKMHA Ha JajeKyBOJAUTE CO
HomwuHaneH HanoH 110 kV u3necyBa 1656,64 km, noaeka BKynHaTa JOJKHHA Ha JalleKyBOAUTE
co HomuHaneH HamoH 400 kV wm3necyBa 577,06 km. Bo pamku Ha mpeHocHaTta Mpexa, BO
oneparnBHa ¢yHKIHja ce 73 Tpanchopmaropcku cranui 110/x kV u 5 Tpancdopmaropcku
cranumm 400/110 kV. lanexyBonute co HomuHaneH HaroH 400 kV ¢opMupaar mpcTeH mro ro
MOBP3yBa KOH3YMOT KOj € JIOIIUPaH BO CEBEPHUOT JISJT Ha JprKaBaTa CO HAjTOJICMHUTE MPOU3BOIHU
00jeKTH KOM C€ CMECTECHHU BO Jyro3amnaaHuoT Jen Ha apxkaarta. Mcrto Taka, 400 kV nanexkyBonu
JIOTIOJTHUTEITHO CITYXKAaT 32 HHTEPKOHEKITNja CO COCETHUTE EHEPTreTCKU CUCTEMH.
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IIpenocunata mpexa Ha 110 kV HamoHCKO HMBO € Hajpa3rpaHeTa M T'M MOBP3yBa TOJIEMHUTE
XHJIPO U TEPMO EJIEKTPOLICHTPAJId, CUTE MOTOJIEMU HACEIeHM MECTa, KaKo M MHAYCTPUCKHUTE
neHtpu. Bpckara momery 400 kV u 110 kV mpenHocHa mpexa ce ocTBapyBa MpeKy NeT
tpanchopmatopcku cranunm: TC Cxomje 4, TC Ckomje 1, TC butona 2, TC Jlyoposo u TC
[ITumn.

HuctpuOytuBHata Mpexa Ha PemyOmmka CeBepHa MakenoHrja € HW3BEICHAa Ha IOBEKE
nanoncku HuBoa: 110 kV, 35 kV, 20 kV, 10 kV u 0,4 kV. Mpexata e u3rpazieHa oa HaJ3eMHU U
KaOeJCKu BOAOBH, TPAaHCPOPMATOPCKH CTAHWIIM W PA3BOJHU TIOCTPOjKU, KoM 00e30emyBaar
CUTYpHO W KOHTHHYMpPAaHO CHaOJyBame€ CO €JIEeKTpHUYHA eHepruja A0 CHTE KaTeropuu
MOTPOIIYBa4YM, @ HICTOBPEMEHO OBO3MOXKYBaaT U MPUKIydyBambe Ha AUCTpUOyHpaHu U3BOPU Ha
SJIIEKTPUYHA €HEPruja U CKJIQUIITA HA €NEKTPUYHA eHepruja. Bo M3MUHATHOT MEpPHO]] ce BPIIU
peopranu3anujaTa Ha HalIOHCKUTE HUBOA, MPH IIITO CE€ CIPOBEAYBa MocTeneH npeMuH oxa 35 kV
u 10 kV xon 20 kV cucremu, co 1en HamallyBame Ha 3aryouTe, 3rojieMyBambe Ha MPEHOCHUOT
KarauuTeT U Mo100pyBame Ha OlepaTUBHATa U €KOHOMCKaTa e(pUKaCHOCT Ha NUCTPUOYTUBHHOT
CHCTEM.

HuctpubytuBHara mpexa e u3Benena on 110 kV, 35 kV, 10(20) kV u 0,4 kV Hagzemau u
Ka0eJICKU BOJIOBH, CO BKymHa noipkuHa of 30 umjaau kunometpu. lpurtoa, Bo dpyHknmja ce 54
tpanchopmartopcku ctanuim 110/x kV, 76 tpancdopmaropcku cranunu 35/10 kV u 7396
Tpancpopmaropcku ctanuim 10(20)/0,4 kV.

5.1.3 HauuH HA NPUKJY4YyBame HA MpPeKUTE

ToukaTa Ha MPUKITydyBamke HA CHEPTETCKUOT 00jEKT Ha Mpeka KOj € BKIy4YeH BO [ ouIITHAOT
wian ce yrBpayBa on crpana Ha OIIC wnu OJC Bo koopauHaiija co MUHUCTEPCTBOTO, a
coriacHo oapenoute ox [IpaBUITHUKOT.

Eneprerckute 00jeKTH CO MHCTalIMpaHa MOKHOCT €JHaKBa Wi moroiema ox 10 MW ce
MPUKIydyBaaT Ha MPEHOCHATa Mpeka Ha HAIlOHCKO HUBO TorojieMo win enqHakso Ha 110 kV, co
nen o0e30enyBambe Ha COOJBETEH KBAJUTET HAa HAMOHOT, CUTYPHOCT Ha HAIOjyBameTo H
MUHHMH3HPakE Ha 3aryOnuTe BO CHCTEMOT.

3a eHeprercku O0O0jeKTH CO HWHCTalIMpaHa MOKHOCT momama ox 10 MW, Toukara Ha
NPUKITyYyBamke Ce ONpeAeTyBa BO COTIACHOCT CO MPEKHHUTE YCIOBH W TEXHUUYKUTE ITapaMeTpH
Ha AUCTPUOYTUBHATA MpPEXkKa, OMHOCHO Ha HamoHcko HUBO o 0,4 kV, 10(20) kV, 35 kV umm 110
kV, Bo 3aBHCHOCT 0/1 KaTeropHjaTa Ha 00jeKTOT U HEroBaTa TUIAHMPAaHa WHCTaJTUpaHa MOKHOCT.

[Ipu onpemyBame Ha TOYKaTa Ha TMPUKIYYyBame CE€ 3eMaarT MpPeaBUJ TEXHUUYKUTE
orpaHuuyBama Ha Mpexkara, JOKAllMCKUTE MOXHOCTM U pacTOjaHMETO J0 Hajonuckara
COO/IBETHA MpekHa Touka. [1o MCKIydOK, Kora Toa € OMpaBAaHO OJf TEXHUYKU WIH €KOHOMCKHU
acIIeKT, TOYKaTa Ha MPUKIYYOK MOXKE J]a C€ YTBPIH Ha JPYro MECTO OJI MPEIBUACHOTO COTJIACHO
WHCTAllMpaHaTa MOKHOCT, JOKOJKY TOa JIOBEAyBa [0 ONTHUMU3HPAKE€ Ha HHBECTULIMCKHUTE
TPOWIOIM W TOAOOpYyBame Ha OlepaTHBHATa e€(UKACHOCT Ha CHCTEMOT. Bo TakoB ciyyaj ce
n3paboTyBa TEXHO — €KOHOMCKAa aHaiM3a CO KOja Cc€ OlEHYBa HCIUIATIIMBOCTAa W TEXHHYKATa
OTPABAAHOCT Ha MpeJJIoKEeHAaTa alTepHaTrBa, a kKoja ja u3padorysa OIIC umu OJIC mo Gapame
Ha UHBECTUTOPOT U ja 0100pyBa MHUHUCTEPCTBOTO.

5.1.4 Biaujanue Bp3 MpeXUTe 3a CTAIIMOHAPHHM PeKMMH, 110 PerMOHM W HAa HHMBO Ha
Peny6iuka CeBepHa MakeI0oHHMja 32 KOM Ke MOKe /1a ce 3all04YHe MOCTankKa 3a u3rpajada Ha
eHepreTcku o0jexTn Bo 2026 ronnna

Eneprerckute o06jexktd kou ce omndareHn co [OAMIIHUOT IUTAaH WMaaT BIIMjaHUE BP3
CTallUOHAPHUTE PEXKUMHU HAa EHEPreTCKMOT CUCTEM, HAa HALMOHAIHO U PETMOHAIHO HMBO.
[IpenuMuHapHUTE aHAIU3M HAMPABEHU CO KOPHUCTEHE HA MPEKHU MOJIEIM Ha HAIIOHCKH HHMBOA
on 110 kV u 35 kV, co nperxonna Bepuukanuja Ha TpaHCHOPMATOPCKUTE KAMAUTETH U
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napaMeTpuTe Ha paclopenoT Ha ONTOBapyBamba, MOKAXKYBaaT JIeKa BKIYYYBamETO Ha HOBHUTE
€HepreTcKu 00jeKTH MPeIn3BUKYBa MPOMEHHU BO JIOKAJTHUTE HAMOHCKU NMPOGUIM U MPOTOKOT Ha
aKTMBHA M pEaKTHBHA MOKHOCT.

Bo pernonute co HOBU EHEPreTCKH O0jEKTH, OCOOCHO BO HMCTOYHHUOT W Jyro3ammaJHHUOT
PETHOH, MOXXHH C€ BapHjallid Ha HAIIOHWUTE BO TUCTpHOyTHBHaTa Mpexa Ha 35 kV HuBo, mpu
IITO € MOTpeOHa JOMOJIHUTENHA Peryianrja Bo TpaHC(HOPMATOPCKUTE CTAHUIM, TPaBHIIEH U300p
Ha 3alITUTHU YPEIu U JIOKAJTHU KOMIICH3AIMCKU ypeau 3a peakTHBHa MOKHOCT. M36o0por Ha
OBHE PETHOHU C€ JODKM Ha KOMOWHAIMjata OJl M3rpajda Ha HOBHTE EHEPTeTCKH O0jeKTH,
ocobeno on OME um mocroemero Ha IMocTapa WIM OrpaHWYEeHA MpEeXHa HH(pacTpyKTypa
MOJIJIO’KHA Ha JIOKAJIHW HAlIOHCKH BapHjallii ¥ POMEHU BO TEKOT HA MOKHOCTA.

Ha npxaBHO HHMBO, M3rpagdaTa Ha HOBH €HEPTreTCKH 00jeKTH Ke BIIMjae Ha pacmpenendaTa Ha
aKTMBHAaTa MOKHOCT HM3 NPEHOCHUTE W JUCTPUOYTHBHUTE BOJOBH, CO MOTEHIIMjAJTHO
3rojieMyBamk€ Ha MPOTOKOT HAa MOKHOCT KOH PETHOHHMTE CO 3TOJIEMEHO OITOBApyBame U
sronemeHa mieHerpanuja Ha OUWE. Mopgenute mnokaxyBaaT JeKa CHUCTEMCKHTE HAIMOHCKU
npoduIn  OCTaHyBaaT BO JO3BOJIGHUTE TPAaHUIM TIPU COOABETHA KOOpAWHAIMja Ha
KOMIICH3aLUCKUTEe ypeau M ONTHUMH3aIMja Ha TpaHCPOpMaTopuTe, AOACKa BO OJPEICHU
nojpadja, ce TIpenopauyyBa HWHCTAUpame Ha JOMNOJHUTEIHM PEAKTHBHU ypenu 3a
CTaOMIM3Upake HAa HATIOHOT U 00e30eyBame Ha COOIBETCH OaTlaHC HA peaKTUBHATA MOKHOCT.

Bnujanuero Bp3 ppexBeHIMCKaTa CTAOMIHOCT ce MaHU(ecTHpa MpeKy HECTAOMITHOCTHUTE MPH
JOKQJIM3UpPAaHU TPOMEHM Ha aKTHUBHAaTa MOKHOCT, OCOOCHO mpu Op3u MPOMEHH BO
npou3BoacTBoro on OMWE, mro e kapakTepucTHyHO 3a (HOTOHAMOHCKUTE W BETCPHUTE
enekTporeHTpany. [IpenuMuHapHUTe aHAIM3K MOKaKyBaaT JIeKa CO COOJIBETHO YNPaBYBambEe CO
perynatopure Ha MOKHOCT M HaIlMOHATTHUTE pe3epBH, (peKBEHIMjaTa Ha MpexaTa ce 3aJpxKyBa
BO A03BosieHuTe rpanuiy ox + 0,1 Hz okony Homunanaute 50 Hz.

Bo pernonure co BHCOKa KOHIIEHTpallfja Ha HOBH EHEPreTCKH O0jeKTH, ce YTBpIyBa
notpebara o/ JOMOJHUTEIHA KOOpAWHAIM]a MPU YIPaBYBABETO CO MPOU3BOIHUTE €IUHUIM 32
MUHHMH3Hpakhe Ha JIOKATHUTE (UIYKTyallud, MPEHANIOHM W HECTaOMIIHOCTH BO aKTHBHATA H
peakTUBHATa MOKHOCT.

ITporieHkara Ha BJIMjJaHHETO BpP3 CTAl[MOHAPHUTE PEKUMH MCTO TaKa yKakyBa Ha morpebaTa
0]l aKTUBHpame Ha Pe3epBH HA MOKHOCT, KOU JOIMOJIHUTEIHO K€ MPUIOHEcaT 3a OApKyBame Ha
HANIOHCKUTE HUBOA BO J[03BOJICHUTE TpaHumm ox +10%, a mpu Toa QpekBeHIMjaTa ce 0JIpKyBa
cTaOuiHAa.

5.2 IlocTranka 3a peajau3anuja HAa M3rpaadara HA eHeprerckuTe 00jeKTH BKJY4YEeHH BO
TI'opgumaKMoT NUu1aH

CornacHo moiaTouUTe 0/ JOCTABEHUTE MHULIMJaTHBH 33 BKIyUyBambe BO [ OJJUITHUOT MJIaH Ha
HOBU EHEPreTCKH OOjeKTH 3a MPOM3BOJCTBO HA EJIEKTPUYHA CHEpPruja W CKIAJUINTa Ha
eJIEKTPUYHA EHEpruja, CHEepPreTCKUTe O0jeKTH ce IUIAHMPAaHU 3a M3rpagda Ha 3EeMjUIITE BO
JIp’KaBHA CONICTBEHOCT JIa/IEHO IOJ1 I0JITOTPAEH 3aKyIl U Ha 3€MJUIITE BO IPUBATHA CONICTBEHOCT.

3a eneprerckure 00jekT ondareHn Bo ['OAMITHUOT MIaH, BKIYYUTEIHO U 32 HHTETPUPAHUTE
U M30JIMpaHMUTE CKJIAJMINTATa HA €JNEeKTpUYHA €HEepruja, IOCTalKUTe 3a pealu3aluja Ha
u3rpazadata ce Bo ¢a3a Ha ypOaHU3alMja HAa 3eMjUILTE BO HAJUIEKHOCT HA MHUHUCTEPCTBOTO 32
TPAHCHOPT, OJTHOCHO BO €IMHMIIATa Ha JIOKAJIHATa CaMOyIpaBa.

MUHHCTEPCTBOTO 33 3€MjOJIEJICTBO, IIIyMApCTBO M BOJOCTOMAHCTBO BO OJHOC Ha MOCTAlKaTa
3a peayM3aiyja Ha M3rpazdara Ha €HEepreTCKUTe 00jeKTH of ['omWMITHMOT TiaH, yKaXka Jieka e
noTpeOHO /a ce Jajie MPUOPUTET Ha JIOKAIIMK KOM HE MPETCTaByBaaT KBAIUTETHO 0OpabOTIMBO
3€MjOJICTICKO 3EMJHUINTE, BKIYYUTEITHO M 3E€MJHUINTE BO IMPHBATHA COICTBEHOCT, OJHOCHO Ha
JerpaJupaHdl TOBPIIMHH, KaMEmapu, CO TMOHUCKA KaTacTapcka Kiaca, MOCTOjaHO TPaaeKHO
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3eMjUIITEe W JAPYTHd COOIBETHU JIOKAIlMM M JeKa € MOTpeOHO na ce obe3demar MepkH 3a

MUHHMH3HPAkhe Ha BIMjaHHETO BpP3 3EMjOJICIICKOTO IPOU3BOJCTBO,
3eMjojiesickata MHPPACTPYKTypa W CHCTEMH 32 HaBOJHYBAmbE,

JOJITOPOYHUOT MPOU3BOJCTBEH KaMalUTET Ha 3€MjUILTETO.
5.3 Pesyaratm oa mpecmerkure kou OIIC m OAC rm wu3paboryBaar COIJIaCHO
HNuTerpannara cryamja
[IpenuMmuHapHuTe aHaNM3K omndaTeHu BO HAUPT — MHTerpamHarta cTyaMja Koja COTJIACHO
3akonort ja uzpadborysaat OIIC u O/IC Bo copaboTka co MHHHCTEPCTBOTO, BKIIy4yBaaT MPEKHU
U MMa3apHU MPECMETKHU 3a Ja ce obe30eanm crabumHocT, N — | CHTYpPHOCT MpHU HCIaJ Ha elIeH
€JIEMEHT O] MpeXaTa U e(pUKacHOCT.
Bo Ttabena 2 ce mpukakaHu pe3ynTatute oj npenuMuHapHuTe npecmetkun Ha OIIC Al
MEIICO, co ¢dokyc Ha 3amagHUOT, MCTOYHHUOT M JYTOMCTOYHHOT PETHMOH Ha JprKaBara.
Hanpasenu ce cumyiaiuu 3a HOMUHAJIEH peKUM Ha Mpexata u N — 1 ucnan.
[IpemumunapauTe ananusu Ha OJ]C BKiIydyBaaT MpecMETKH Ha MOTPOIIyBayKaTa U 3aryouTe
BO TUCTpUOYTHBHATA MpeKa CO MPOeKIUU. Pesynrartute ce nmpukaxanu Bo tabena 3.

3a4yBYyBambeTO Ha
3apaau  OJp)KyBame Ha

TaGena 2. Pesynararu o npenuMUHapHUTE aHaIu3M U npecmetku Ha OIIC

[TapameTap Cuenapuo ¥ pe3yJiTaTu 3aKIy4oy ¥ UMIUTMKALUN

Bo 3amagHuot peruoH (co MakcuMaiaHa

aaraxxupanoct Ha XEI[ Kozjak, XEI]

Ceera Iletrka um TEL[ Ocnomej),

KPUTHUYHU ONTOBAapyBama CE jaByBaaT

Ha TC KwuueBo — TEI[ Ocnomej Iii?}ii%?fg%?am 11651?;;;

(105%), TC T'octuBap — TELL Ocnomej .
[IpoTok Ha (108%), TC Comnotauua — TC butona SAAKHYBAILE  HA  SAAAHIOT
MOKHOCT H 1 (110%), XEI] Kosjax - XEI[ Cgera “lpfger o HIIS’GHOCH?T& Mpexa
npeontoBapyBame | [letka (100 — 105%), XEI[ Cseta ( m). bes sajaciysaie,
Ha BOTOBH Iletka — TC Ckomje 3 (100 — 105%). Egg;;ﬁ I}P[‘;gﬁopgfa I;Z"“ff(‘)‘z

Bo HCTOYHHMOT peruoH € OYeKyBaHO 400/110 KV TC Bo HCTOUHHOT

npeonToBapyBamke Ha 110 kV BomoBm

Opu  BKIydyBale€é  Ha  HOBHTE PETHOH.

eHeprercku o0jektu ong OWE, co

momknHa 57,5 km 3a aBocucTeMCKU

nanexkyBoau (123 MVA).

Hobap mpodun co HanmoHm OIU3Y

HOMUHATHU (U = 105%, Uy =

95%), HO moHMCcKU BO jyro3amannHuot | [lomoOpyBawme co HoBa TC

U JYrOMCTOYHMOT peruoH mopaau | Oxpun u wm3rpagda ©Ha 150

OTCYCTBO Ha MpOW3BOAHM KamaruteTu. | MVAr peaktop Bo TC IyOpogo.
Hanorcka BO‘pe)KI/IMI/I CO HHMCKO omnroBapyBame | [Ipobnemure co  mpeHanoHu
CTABHIIHOCT ce jaByBaaT BHCOKH HaroHu (> 420 kV | 6apaar CHHXpOHU3UPAHH aAKIIMH

1o 455 kV). Ilpu N — 1 ucnag nocrou
PU3UK O/ KOJalc BO 3alagHUOT
peruon 6e3 TC Oxpun (KpuTHueH
pexxum). JloaropouHo: BrpajgyBame Ha
KOMIIEH3allMOHEH ypen (25 MVAr) Bo
TC Kouanu.

co ENTSO-E. Pu3zuxk onx ucnoang
Ha CHUCTEMOT Kako Bo maj 2025
roguHa (ryOUTOK Ha MOKHOCT OJf
485 MW).
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I[Ipu  npukiydyBameé Ha  HOBU
E€HEepPreTCKu OO0jeKTH BO 3alaJHUOT
peruoH, ce  jaByBaaT  KpPUTHYHU
ONTOBApYBama 10 CIMHCYHH WCIIa]IH,
CO PpHU3HMK O]l HANOHCKH KOJIAlC W
ryoeme Ha HamojyBamke Ha 110 kV
Mpexa. Bo HCTOYHMOT peruon ce
jaByBaa HUCKM HamoHu 1o N — 1 ucmnay

N — 1 curypHocCT ce 3a10BOJTyBa
CO CEKIMOHUPAKE © HOBHU

OpU  TPUKIYyYIyBAKETO HA  HOBH
i Tpadocranui. bes mepku 3a
€HEepPreTCKU O0jeKTH M TOCTOCYKU Of | .
Anammsu 3a N — 1 3ajakHyBambe€  Ha  Mpexara
OHUE. [TocTon notpeda oll
CUTYPHOCT . MOCTOM PU3UK OF HECTAOUITHOCT.
3ajakHyBalkbe Ha  Mpexara. Bo .
[Iperopaka 3a crymuja 3a
CKOTICKMOT PErvoH MOCTOU motpeda on
peruoHanHa Mpexa (3amaneH
CeKIMOHUpame Ha coOupHuUim Bo TC BakaH) 3a BHCOKH HATIOHH
Crkomje 1 um TC Ckomje 4 3a '
3a70BolyBalbe Ha N — 1 curypHoct
(mopaau BHCOKHM CTpPYH Ha Kyca BpCKa
> 90% on 40 kA). Bo ceBepHuoOT
pPETHOH Ce OuYeKyBa 3TOJIEMyBame Ha
CUTYpHOCTa cO m3rpazda Ha HoBa TC
Kymanoso.
Bucokn cTtpym Ha Kyca BpCKa BO
ckoricknot peruon: TC Ckomje 4 110
kV (29,5 kA 3a 3 ¢a3na u 32,9 kA 3a 1 | Cekunonupame 3a HaMalyBambe
¢dasna), TC Cxomje 1 110 kV (28,4 kA | Ha cTpyuTe Ha Kyca BpCKa.
. 3a 3 ¢a3na m 31,7 kA 3a 1 ¢asna). | Pusuk ox HagMuHyBame Ha
Crtpyja Ha Kyca ) ,
Bhoka Jyrozananen permon: TC burona 2 | packjiomHaTta  MOKHOCT  BO
p 400 kV (17,5 kA 3a 3 ¢pa3na u 15,1 kA | cpeaHopoueH TIEPHO/I.
3a 1 ¢asna), TC Hyo6poso 400 kV | Ilpemnopaka 3a €/IHaKBa
(17,3 kA 3a 3 ¢asna, 14,1 kA 3a 1 | pacupenenda BO CEKITUUTE.
¢dazna). Hag 90% om 40 kA Bo
KPaTKOPOYEH TEPHO/IL.
WNuBectuiumn 3a 400 kV
UHTEPKOHEKIIN]a Makenonuja — | [IpuxiydyBambeTo Ha HOBHUTE
AnGanuja: 43,5 MWIMOHM  €Bpa | CHEPTETCKH O00jeKTH, OCOOEHO

Jpyru peneBanTHU
napameTpu

(mamexyBon 28,3 munmmonu, TC Oxpuy
14,3 munmonu). PekoHcTpykuuja Ha
nanexkyBoau: 560 km (47,5 mwimonu
eBpa 110 2040 roauHa).

on OHME BkiydyBa pHU3UK O]
MIPEONTOBAPYBAE HAa MpexKara
0e3 Haarpaaou.

Tabena 3. Pezynratu on npeauMUHapHUTE aHanu3u U npecmeTku Ha OJ[C

[Tapamerap Cuenapuo u pe3ynratu 3aKIy4oIy ¥ UMILTUKAIIUU
®uHanHa  NOTpOIIyBadykKa  Ha
eJIEKTpUYHA  €HEpruja  pacre,
CIIOpEIl aKTYCJIIHUTE COCTOJOM H
Crparernjata g0 2040  co | 3ronemeHna nobapyBauka Oapa
KOHTHUHYHpPaH opact Ha | UHBECTUIIMM  BO  JUCTpUOYTHMBHATa
[TorpomryBauka nobapyBaykara. Mpeska (Ha HanoHcku HuBoa 110 kV, 35
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[TorpomryBaukara Ha (uHANIHA
SHepruja € BO TPEH]] Ha PacT IITO
3HA4M 3roJIeMEHa MOTPOIIYBavKa
Ha  Mpexara.  Cucremckure
3aryOm ce  BHCOKH, Oapaar
MOJICpHH3AIja, WHBECTHLIUU BO
MpexHa  HHQpacTpykTypa U
HaMalyBamkbe€  Ha  TEXHUYKH
3aryomu.

no100pyBa eUKacHOCTa U IO OJIECHYBa
UHTETPUPAETO HA  JUCTPUOYHpaHO
MIPOU3BOJICTBO.

HoBu eHeprercku
o0jexTH u
MpEXKHU
BIIMjaHUja

BkynHa uHCTanmupaHa MOKHOCT Ha
EHEPreTCKU 00jexTH 3a
IOPOM3BOJICTBO Ha  E€JIEKTPUYHA
enepruja on OUE nwag 1500 MW
1o kpajotr Ha 2025. HoBu 4452,8
MW co I'ogumaunot man 3a 2026
TOJIHA. HuctpubynpanoTo
MIPOM3BOJICTBO OIUCKY 10
MOTPOIIYBAa4YUTE MOXKE J1a HaMalll
notpeda 3a IIPEHOCHU
uHBectunm A0 30% (ako e
IIPABWJIHO IJIAHUPAHO).

HoBute eneprercku  o0jekTH  3a
MIPOU3BOJICTBO HA €JIEKTPHYHA €HEepruja
on OUE mnpenusBukyBaaT IMPOMEHET
MpOTOK Ha €Hepruja, ImTO Oapa
ajanrtanyja Ha  JUCTpUOYTUBHUTE
TpaHchOpMaTOpH W aBTOMATH3alMja 3a
Ja ce OJpXHM KBAJIUTETOT HAa HAIIOH.
Tpeba ma ce caemar TEXHUYKH
CTaHIApAW 3a TPHUKIyIyBamke Bp3
HUCKOHAIIOHCKM U CPEIHOHAIOHCKU
MpEXH, BKIYyUyBajKH OrpaHUYyBamba Ha
BJIE3HA ~ MOKHOCT  OCOOCHO  Kaj
(hoTOHANIOHCKUTE €JIEKTPOLICHTpAIU
CUCTEeMM, CO ILeJ HaMmalyBame Ha
HAMOHCKUTE (PIYKTYyallHH.

Texanuku
rnapameTpu
MpeKara

Ha

Bucok ymen na OWE O6apa
JUHAMHYKO  yIpaByBambe  CO
HAallOH W pPEaKTHBHAa MOKHOCT
(ocobeHO BO HHCKOHAMIOHCKHTE
MpPEXHU co (hoTOHATIOHCKHU
EJIEKTPOIICHTPAIIH).
[IpenuMuHapHUTEe  CTYyIMU 34
JTUHAMHUYKO OTpaHUYyBakbE
nokaxxyBaaT 10 32% moroyiem
KalmalnuTeT 3a UHTerpammja co
aKTUBHM  OTpaHHuYyBama  Ha
HATIOH. Jlokanuu MpPEKHU
0anmaHCH U HEyPaMHOTEKEHOCT Ha
¢da3u OapaaT CEKUHMOHHMpamE U
ontuMH3anMja  3a  cTaOWiHa
paboTa.

3a ;1a ce UHTerpupaaT HOBU CHEPreTCKU
objektn onq OUE 06e3 HapymryBama,
HEONXOJHU C€ IMaMETHHU peIIeHHja CO
KOHTPOJHH ypeIH, peryJiaTopu Ha
HaioH u DMS/SCADA cucremu 3a
() (i (§: 8 BO peatHo BpEMe.
Hurerpamujata Ha AUCTUPOYHUPAHOTO
MPOU3BOJICTBO MOXE Jla ja 3TOJIEMH
BpPEIHOCTA HA MPEKaTa aKo ce TUIaHupa
co ckmagupame W (ICKCUOUITHO
yIpaByBambe.

LHIECTH JEJ

6. IlpudaTinBn MHUIUjATHBHM 32 U3rpagda Ha eHepreTcku 00jeKTH €O MHCTAJIMpPaHa
MOKHoOCT 10 1 MW Kkou ce /1eJ1 01 ONIITHHCKUTE EHePreTCKH MJIAHOBH

[lo pasrnenyBame Ha JOCTAaBEHUTE OIIITHHCKU EHEPreTCKM IJIaHOBH, MUHHCTEPCTBOTO
YTBpAM J€Ka 7 €IUHMLIM Ha JIOKaJHaTa CaMoylpaBa JOCTaBWJIE OINIITHHCKU EHEPreTCKU
IUTAHOBH, CO BKYNHO 67 MHHIMjaTHBH 3a M3rpanda Ha €HEPreTCKH O0jeKTH CO MHCTAIMpaHa

MokHOCT 10 1 MW.
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Bo nocraBeHWTE OMINTHHCKK EHEPTeTCKU IUTAHOBU C€ BKIYYEHHM BKYMHO S50 €HEPreTCKU
00jeKTH 3a MPOM3BOJCTBO HA €JEKTPUYHA €HEPrHja, OMHOCHO (POTOHAIIOHCKH €JIEKTPOIICHTPAIN
CO BKyIHa MHCTaTUpaHa MOKHOCT o 51,8795 MW u 61 cknaauinTe Ha eEKTPUYHA CHEPTHja BO
CKJIOTI Ha HOBU WJIM TIOCTOEYKH (POTOHAMOHCKHU EJNEKTPOLEHTPAIH CO BKyIHA HHCTaJHpaHa
MOKHOCT 011 27,679 MW u kamanurer 3a ckiaaupame og 117,56 MWh.

6.1 IlpndaTinBu MHULIHMjATUBH HABEJCHHU IO a30y4YeH peJ M0 MMETO HA eAMHMLATA HA
JIOKAJIHA caMOoyIIpaBa

Tabema 4. IlpudariuBu HWHUIMjaTUBM Ha EHEPreTCKHM OOJeKTH 3a TPOM3BOJCTBO Ha
eJIEKTPUYHA EHEPIrHja CO MHCTaJIMpaHa MOKHOCT rnomaina ox 1| MW

P. bp. Ha3zus Ha naBECTUTOD HHCTMH?I?\I;;)MOKHOCT OnmruHa

1 KMI' ‘EOH KBA3AP JIOOEJI 998 Bpsexmma
Ckomje

) KMI' ‘EOJI KBA3AP JIOOEJI 998.2 Bpsermma
Ckorje

3 KMI' ‘EOH KBA3AP JIOOEJI 907 Bpsermma
Ckormje

4 KAJIPU JIVTBUJA 985,2 bpsennna

5 COK EHEPIIN JIOOEJI Ckomje 999.9 bpeennia

6 JIJI COJIAP JOOEJI TeToBo 999.9 bpsennna

7 COJIAP MJIT IOOEJI Teroso 999,9 bpBenuna

8 CEAC JJOOEJI TetoBo 999.9 bpeenuia

9 MEPT I111b IOOEJI Ckomje 798 bpeennia
A®EPJINUTA U y3B03 - u3B03

10 JIOOEJT Kitueso 829,44 bpBennna
HYKJIEYC KOHCTAJITUHI'

1 JIOOEJI Ckorje 230 Jlebpua

12 A- EHEPHH 2025 TOOE] 990 KymanoBo
Ckorje

13 | BUOITPOLIEC 10O Busberoso 990 KymanoBo

14 (DI/IJIE EHEPIIN I'PVII OO 990 KyMagoBo
Ckormje

15 | JI - EHEPIIM JOOEJI Ckomje 990 KymanoBo

16 COJIAP EHEPIIU I'PYIT 10O 990 KyMaHOBO
KymaHoBo

17 COJIAP EHEPIIM I'PVYIT OO 990 KyMaHoBo
KymanoBo

13 COJIAP EHEPIIM I'PVYIT 1OO 990 KyMaHoBo
KymanoBo

19 COJIAP EHEPIIM I'PVYIT OO 990 KyMaHOBO
KymanoBo

20 COJIAP EHEPIIM I'PVYIT OO 990 KyMaHOBO
KymaHoBo

"1 COJIAP EHEPIIN I'PVIT 10O aan Voo R
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Kymanoso

2 COJIAP EHEPIIU I'PVII JOO 990 KymaHoBO
KymaHoBo

3 COJIAP EHEPIIM I'PVII JOO 990 KymaHOBO
KymanoBo

24 COJIAP EHEPIIM I'PVII JOO 990 KymaHoBo
KymanoBo

75 COJIAP EHEPIIM I'PVII JOO 990 KymanoBo
KymanoBo

2% COJIAP EHEPIIM I'PVII OO 990 KymanoBo
KymanoBo

7 COJIAP EHEPIIM I'PVII 1OO 990 KyMaHOBO
KymanoBo

)3 COJIAP EHEPIIM I'PVII 1OO 990 KyMaHOBO
KymaHnoBo

29 COJIAP EHEPIIM I'PVIT 1OO 990 KyMaHoBO
KymaHnoBo

30 COJIAP EHEPIIM I'PVII 1OO 990 KyMaHOBO
KymaHnoBo

31 COJIAP EHEPIIM I'PVIT 10O 990 KyMaHOBO
KymanoBo

1 COJIAP EHEPIIM I'PVII 10O 990 KyMaHOBO
KymanoBo

13 COJIAP EHEPIIM I'PVIT 1OO 990 KyMaHOBO
KymanoBo

34 3YM EKO EHEPIIN JIOOEJI 990 KymaHOBO
KymanoBo

35 JIM --EHEPLII/I I'POVYII JOO 990 KymaHoBO
Ckorje

36 | KTT EHEPLIM JOO KymaHnoBo 990 Kymanoso
KymaHnoBo

38 | PUABAH AEPBUIIN 990 KymaHoBo
CVYH ITIOBEP EJIEKTPUK

39 JIOOEJI KymanoBo 0 fvatioso
CVH ITOBEP EJIEKTPUK

40 JIOOEJI KymanoBo 0 fovaroso

41 EKO EHEPIIU IJIYC JOOEJI 990 KymanoBo
KymanoBo

42 | ®OTOHATIOH JIOO KymaHoBo 896,22 Kymanoso

43 | ®OTOHAIIOH JIOO KymaHoBo 958,8 KymanoBo

m I'PUH XWJI EHEPIIX 10O 990 KymaH0BO
KymanoBo

45 I'PUH XWJI EHEPIIM 100 660 KymaHOBO
KymaHnoBo

46 I'PUH XWJI EHEPIIM 100 990 KymaHOBO

KymanoBo




Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

47 | MAPTHUH KOUYKOB 654.4 KymaHnoBo
EJIEHA AHTEBCKA

48 KAPAH®IUIOBA 669,13 KymanoBo
KATEPUHA I'JIMTTOPOBA

49 ALIEBCKA 990 KymanoBo

50 EKO EHEPIIM [JIYC JOOEJI 990 KyMaHOBO
KymanoBo

51 | BJAAUMUP ALTEBCKHA 990 KymaHnoBo
EJIEHA AHTEBCKA

52 KAPAH®IIOBA 665,5 KymanoBo

53 | COJIAP 4 JOOEJI Kymanoso 990 KymaHoBO

54 CC CAH EHEPILIM JOOEJI 990 KyMaHOBO
[Tpunen
ATITY OE-KA EHEPTUJA

>> | TIOOEJI F'ocrsap 500 Jlososo

56 é}l((o"l;g;EH EHEPIIM TPYIT 10O 500 Makenoncku bpox

Tabena 5. [IpudaTiuBu WHUIKMjATUBY 32 CKJIAJUINTA HA €JIEKTPHYHA CHEPrHja BO CKJION Ha
€JICKTPOLICHTPAIN CO MHCTaJIUpaHa MOKHOCT rnomMana ox 1 MW

, Kanauurer Ha
MokHOCT Ha
P. bp. Ha3us Ha uaBecTuTOp cxnapmmre (kW) CKJIQJIMILITE OnmruHa
8 (MWh)

AITY CAH bUM 100

1 €KCIIOPT - UMIIOPT 900 2,1 bpeenuna
bpeenuna
KMI" EOJI KBA3AP

2 JIOOEJI Cxonje 200 0,46 bpBennna
KMI" EOJI KBA3AP

3 JIOOEJT Cronje 200 0,46 bpeenuna
KMI" EOJI KBA3AP

4 JIOOEJI Cxonje 200 0,46 bpsenunia

5 KAJIPU JIVTBUJA 0,25 1,032 bpeenuna
HYKIJIEYC

6 KOHCTAJITUHI 50 0,1 Jebpua
JIOOEJI Ckomje
JITAUA EHEPIIN TOOEJI

7 Cxonje 700 1,63 Hebpia

8 HTHH EHEPLI IOOET 800 1,86 Kaangapuu
Ckomje

9 HTHH EHEPLI IOOET 900 2,1 Kaangapuu
Ckomje

10 HTHH EHEPLIN IOOET 900 2,1 KaBamapuu
Ckomje
HAIEE COJIAP UHBECT

11 TIPO JIOO Kapanapin 375 0,954 KaBamapuu
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12 II/LIEISI;EICE"I%I g[g%HCKonje 900 2,097 Kouann

13 ﬁggggﬂg‘gﬂ&onje 900 2,097 Kowarn

14 ﬁ 6 ggﬁ%ﬁgﬂ?ﬁzs 390 2 KymanoBo
15 gﬂ;%gigfm J100 390 2 KyMaHoBO
16 ;:[D(I;Igl:éfiljjifﬂl/l el 390 2 KyManoso
17 'ggoijliEPUH AOOET 390 2 KyMaHoBo
18 Eggﬁﬁiﬁigﬂ el 390 2 KymanoBo
9 | COMAP EHEPUITPSTT |, : Kyvanono
20 | COTAP EREPUITRVIT |, : Kyvanono
21 Eggﬁﬁiﬁigﬂ el 390 2 Kymanoso
22| COTAP EREPUITPVIT | g, : Kywtono
25| COMAP EREPUITRVIT |, : Kyvanono
24 Eggﬁﬁgﬁggﬂ Py 390 2 Kymanoso
25| COTAP EREPUITPVIT [ g, : Kywanono
2 | COTAP EREPUITRVIT [, : Kyvanono
27 Eggﬁiiiggﬂ TPyl 390 2 KymanoBo
2| COTAP EREPUITTRVIT | g, : Kywtono
29 | COTAP EHEPUITPVIT | g, : Kyvanono
30 Eggﬁigﬁ?&lﬂ TPyl 390 2 Kymanoso
31 gggﬁﬁiﬁigﬂ Pyl 390 2 Kymanoso
2| COMAP EHEPUITPVIT | g, : Kyvanono
s | COMAP EREPUITRVIT |, : Kyvasono
34 Eggﬁﬁiﬁigﬂ adl 390 2 KymanoBo
s | COMAP EHEPUITPVIT | g, : Kyvanono
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3YM EKO EHEPIIN

36 JIOOEJT KymaHoBo 390 2 KymanoBo
JIM - EHEPIIU I'POVYII

37 7100 Ckonje 390 2 KymanoBo

33 | KTT EHEPLIM JI00 390 2 KyMaHoBO
KymanoBo
ATY MUJIA COJIAP

39 TIOOEJT KymaHoBo 390 2 KymanoBo

40 PUJIBAH IEPBUILIN 390 2 KymanoBo
CYH ITOBEP EJIEKTPUK

41 JIOOEJT KymaHoBo 390 2 Kymanoso
CYH ITIOBEP EJIEKTPUK

42 JIOOEJT KymaHoBo 390 2 KymanoBo
EKO EHEPIIU TUTYC

43 JIOOEJT KymaHoBo 390 2 Kymanoso

44 POTOHAITIOH 100 900 2,1 KymanoBo
KymanoBo

45 POTOHAIIOH 100 900 2,1 KymanoBo
KymanoBo
I'PUH XWJI EHEPIIA

46 JI00 KymaHoBo 390 2 Kymanoso
I'PVH XWJI EHEPIIN

47 100 KymaHoBo 250 1,2 KymanoBo
I'PVH XWJI EHEPIIN

48 JI00 KymanoBo 390 2 Kymanoso

49 | MAPTHUH KOYKOB 200 4,3 KymanoBo
EJIEHA AHTEBCKA

50 KAPAH®IIOBA 240 1,03 KymanoBo
KATEPUHA

SU | FIMTOPOBA AIIEBCKA 390 2 Kymanoso
EKO EHEPIIA [JIYC

52 JIOOEJT KymaHoBo 390 2 Kymanoso

53 | BIAAMMUP AITEBCKU 390 2 KymanoBo
EJIEHA AHTEBCKA

54 KAPAH®UIIOBA 240 1,03 Kymanoso
EKO EHEPIIN 2022

55 JIOOEJT KymaHoBo 792 5,02 KymanoBo
BUT" ETUI EHEPIIN

56 JIOOEJT Kymaroo 792 5 KymanoBo

57 COJIAP TP IOOET 400 2 Kymanoso
KymanoBo

58 COJIAP 4 IOOET 900 2 KymanoBo
KymanoBo
CC CAH EHEPIIA

59 JIOOEJ Ipuern 390 2 KymanoBo
ATITY JIE - KA

60 | EHEPI'MJA JAOOEJI 500 1,165 Jlo3oBo

I'ocTuBap
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AKTVYEJI EHEPIIN I'PVYII

61 J10O Ckomje

500

1,165

Makenoncku
bpon

6.2 Ilpuka3s Ha npudaTINBUTEe MHUIHMjATUBU HABEACHH 10 IVIAHCKH PErMOHH

Tabena 6. Ilpukaz Ha npudaTIMBM HHUIMJATUBU OJ OMIUTUHCKA EHEPreTCKU IUIaHOBU

HaBCACHU IO IMJIAHCKH PCTUOHHA

P. bp. Ha3us Ha uHBECTUTOD [ImaHCKM peruoH
1 J - EHEPIIM 2025 JIOOEJI Ckomje CeBepoucroyeH
2 BUOITPOLIEC OO Busz6eroso CeBeponcToUeH
3 OUJIE EHEPIIW I'PVII J1IOO Ckormje CeBepoucroyeH
4 J - EHEPIIM IOOEJI Ckomje CeBepoucroyeH
5 COJIAP EHEPIIM I'PYII 1IOO KymanoBo CeBepoucToycH
6 COJIAP EHEPIIN I'PVYII 100 KymaHoBo CeBepoucroueH
7 COJIAP EHEPIIN I'PYIT 10O KymanoBo CeBeponcToueH
8 COJIAP EHEPIIN I'PYII 10O KymaHoBo CeBepoucroueH
9 COJIAP EHEPIIM I'PYII 1OO KymanoBo CeBepoucroyeH
10 COJIAP EHEPIIN I'PVYII 100 KymanoBo CeBepoucroueH
11 COJIAP EHEPIIM I'PYII 1IOO KymanoBo CeBepoucroyeH
12 COJIAP EHEPIIN I'PYII 10O KymanoBo CeBeponcToueH
13 COJIAP EHEPIIN I'PVYII 100 KymanoBo CeBepoucroueH
14 COJIAP EHEPIIN I'PYII 10O KymanoBo CeBeponcToueH
15 COJIAP EHEPIIN I'PYII 100 KymanoBo CeBepoucroueH
16 COJIAP EHEPIIM I'PYII 1IOO KymanoBo CeBepoucroyeH
17 COJIAP EHEPIIM I'PYII 1OO KymanoBo CeBepoucToycH
18 COJIAP EHEPIIM I'PYII JIOO KymanoBo CeBepoucroyeH
19 COJIAP EHEPIIN I'PYII 1OO KymanoBo CeBeponcToueH

20 COJIAP EHEPIIM I'PVYII 1IOO KymaHoBo CeBepoucroyeH
21 COJIAP EHEPIIN I'PYIT 10O KymanoBo CeBeponcToueH
22 COJIAP EHEPIIN I'PYII 100 KymanoBo CeBepoucroueH
23 3Y¥YM EKO EHEPIIN JIOOEJI KymanoBo CeBepoucroyeH
24 JIM - EHEPIIM I'POYII OO Ckomje CeBepoucroueH
25 KTT EHEPLIM 100 KymaHoBo CeBepoucroueH
26 AITY MUJIN COJIAP TOOEJI KymanoBo CeBeponcToUeH
27 PUJIBAH JEPBUIIIN CeBepoucroyeH
28 CVYH ITOBEP EJIEKTPUK JIOOEJI KymanoBo CeBepoucroyeH
29 CVYH ITIOBEP EJIEKTPUK JOOEJI KymanoBo CeBepoucroueH
30 EKO EHEPIIN TUIYC JOOEJI KymanoBo CeBepoucroyeH
31 OOTOHAIIOH JIOO KymanoBo CeBepoucToueH
32 OOTOHAIIOH OO KymaHoBo CeBepoucroyeH
33 I'PH XWJI EHEPIIN 100 KymanoBo CeBeponcToUeH
34 ['PUH XWJI EHEPIIN 100 KymanoBo CeBepoucroueH
35 I'PUH XWNJI EHEPIIN 1IOO KymanoBo CeBepoucroyeH
36 MAPTHUH KOYKOB CeBepoucToycH
37 EJIEHA AHTEBCKA KAPAHO®NJIOBA CeBepoucroyeH
38 KATEPUHA I''IUT'OPOBA AIIEBCKA CeBeponcToueH
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39 EKO EHEPIIN IJTYC JOOEJI KymanoBo CeBepoucroueH
40 BJIIAJJVUMHUP AIIEBCKHU CeBepoucroyeH
41 EJIEHA AHTEBCKA KAPAHOUNJIOBA CeBeponcToueH
42 EKO EHEPIIN 2022 TIOOEJI KymanoBo CeBepoucroyeH
43 bUI" EIIJT EHEPIIN JOOEJI KymanoBo CesepoucroueH
44 COJIAP TPU JOOEJI KymanoBo CeBepoucroyeH
45 COJIAP 4 1OOEJI KymanoBo CeBepoucroyeH
46 CC CAH EHEPIIM JOOEJI [Ipunen CesepoucroueH
47 HAITY CAH BUM OO ekcnopt - umnopt bpeenuiia [Tonomiku
48 KMI" EOJI KBA3AP IOOEJI Ckomnje [Tonomku
49 KMI" EOJI KBA3AP IOOEJI Ckomje [Tonoumku
50 KMI" EOJI KBA3AP IOOEJI Ckomnje [Tosomku

51 KAJIPU JIYTBUJA [Tonouku

52 COK EHEPIIM JIOOEJI Ckomnje Ilonomku

53 JIJ1 COJIAP JIOOEJI TetoBo [Tomomku
54 COJIAP MJIT JOOEJI TeroBo Ilonomiku

55 CEAC JIOOEJI TeroBo [Tomomku
56 MEPT IIIIb JOOEJI Ckomje [Tonouku
57 ADEP/INTA U y3B03 - 303 JIOOEJI Kuueso Ilonomku
58 AKTYEJI EHEPIIM I'PVII 1OO Ckomje Jyrozamaaen
59 HATITY JIE - KA EHEPIT'MJA JIOOEJI I'octuBap Bapnapcku
60 HYKJIEYC KOHCTAJITUHI IOOEJI Ckomnje Jyrozanagen
61 JITJA EHEPIIN TOOEJI Ckormje Jyrozamaaen
62 JITJAW EHEPIIN JOOEJI Ckormje Bapnapcku
63 JITAW EHEPIIM JIOOEJI Ckomje Bapaapcku
64 JITJA EHEPIIN JOOEJI Ckormje Bapnapcku
65 JITEE COJIAP MHBECT ITPO 100 Kaagapuu Bapnapcku
66 JATY HEHTPAJI MHBECT OO Ckomje Hcrouen

67 ATY HEHTPAJI MHBECT OO Ckomje Hctouen

6.3 IlpuoputeTHUTE MEPKHU M MPOEKTH YTBPAECHU BO ONMIITHHCKUOT €HEPreTCKM IJIaH, 32
KOM € MH3BpIIeHA MNpOLeHKAa Ha TPOUIOMTEe W KOM ce BOBeAeHH BO TOJUIIHATA
HHBECTUIIMOHA MPOTrPaMa Ha eIMHMUIIATA HA JIOKAJHATA caMoylpaBa

Bo onmTHHCKHTE EHEepPreTCKH IUIAaHOBH, EAMHUIIUTE Ha JIOKAaJHAaTa CaMOyIpaBa, Mery
JIPyroTo yTBpAyBaaT MPUOPUTETHU MEPKU M MPOEKTHU KOM MPETCTaByBaaT IUPEKTHA, KOHKPETHA
¥ W3BOJIMBA OCHOBA 32 OCTBApyBam€ Ha HAIMOHAIHUTE W JIOKAJTHWTE LENIM BO objacrta Ha
eHeprerckata e(puKkacHOCT, Kopucrewero Ha OWE, HamanmyBameTo Ha €EMHUCHHUTE Ha
CTaKJICHUYKH TaCOBH U YHAIIPEIYBAHETO HA KBAIMTETOT HA BO3IYXOT.

Bo nocraBeHuTe ONMIITHHCKUTE €HEPreTCKH MIaHOBH 3a 2026 ronuHa ce YTBPACHU CIICTHUBE
MPUOPUTETHU MEPKH U MTPOCKTH:

- MOJIEpHHU3allMja Ha JaBHOTO YJIUYHO OCBETIYBambe MPEKy 3aMeHa Ha MOCTOJHUTE Hee(PUKACHU
cBetwiku co LED TexHonoruja, BKIYYHTEITHO U BOBEIYBakhE HA CHCTEMU 32 yIPABYBAhE;

- 3aMeHa M YHampeIyBame Ha BHATPEIIHOTO OCBETIIyBalb€é BO jaBHU OOJEKTH MPEKy
uHcTananvja Ha LED ocBeTiyBame U CEH30PCKU CUCTEMH BO aIMHUHUCTPATUBHH 00jE€KTH;

- ONITUMHM3AIM]a U MOJICpPHU3AIM]a HA CUCTEMHUTE 3a TPECH-E U JIAJICHE BO JABHUTE 00jEKTH;

- TepMHUYKA CaHaIMja Ha jaBHU 00jEKTH CO HAajBUCOKA MOTPOIITyBayKa Ha CHEPIHja;

- M30JIallMja Ha TIOKPUBH M TaBaHU, CaHAIlMja WM 3aMEHa Ha CToJIapHuja U (hacaaHa U30Jaiuja;

- MHCTaJanuja Ha (POTOHAMOHCKH EJIEKTPOLIEHTPAIH Ha TIOKPUBH HA jaBHU 00)jEKTH;
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- MO00OpYyBamkE Ha EHepreTcKkara epUKacHOCT BO KOMYHATHUTE CUCTEMH,

- BOCIIOCTaBYBambhe U (PYHKIIMOHUPAHHE HA OMIITUHCKH CUCTEM 332 CHEPreTCKA MEHAIIMEHT;

- (hopMupame perucrap Ha MEpHH MECTa, PEIOBHO CJIC/ICHE Ha OTPOIIIyBavYKaTa Ha EHEPrHja,
MOJIrOTOBKA HA W3BEIITaK U JePUHUPAbEC HHIUKATOPH 3a epHOPMaHCH;

- mo1o0pyBame Ha eHepreTcKaTa e(h)UKacCHOCT BO OMIITUHCKUOT TPAHCIIOPT;

- TapreTUpaHu MEPKU 3a HamMallyBamke Ha €HepreTckata CUpoMallTija u
- €lyKaTUBHH U MHPOPMATUBHU MEPKH CO TUPEKTHA MPHUMEHA.

CEJMH JEJ

7. TunoBH, ONHOCHO KJIacH(puKanHMja MO TEeXHOJIOTHja, NPHKAKAHW [0 PEruoHH,
HHCTAJHPAHA MOKHOCT II0 OIICe3H Ha NPU(ATEHH HHULIHMjATUBH

7.1 CuTe eHepreTcKu 00jeKTH CO MHCTAJMPAHA MOKHOCT MOroJieMa WM eaHakBa Ha 1

MW

[Tpudarenu ce 67 MHULMjATUBH 3a U3rpasda HA HOBU €HEPreTCKU O00jEKTH 3a MPOU3BOJICTBO
Ha eJIEKTpUYHA €Hepruja co MHCTaTupaHa MOKHOCT IorojieMa win enHaksa Ha 1 MW, xou ce
TaKCaTHBHO HAaBEJICHU BO Tabena 7.

TabGena 7. IlpudarnuBu HMHULMJATHBM Ha CEHEPreTCKM O0O0jeKTH 3a MPOU3BOJICTBO Ha

€JICKTPUYHA CHEePrHja CoO MHCTATMpaHa MOKHOCT IOTroJjieMa MiIu eTHakBa Ha | MW

Bun na HNucranupana
P. bp. Ha3us Ha uuBectuTop €HEpPreTCKU Peruon MOKHOCT
00jeKT (MW)

1 AITY AJTA EHEPIIN ®doToHANOHCKA Banpiancki 11
JIOOEJI Ckomje €JICKTPOIICHTpasIa paap ’

) AITY EHEPI'O CAH DoTOHANIOHCKA Bapiancki 45
ITAYEP JIOOEJI Ckomnje €JIEKTPOIICHTpaJIa paap ’
EMK Mann Xungpoenekrpanu PoTOHAINIOHCKA

3 JOOEJI Ckorje €JICKTPOIICHTpaJIa Bapnapern 40

4 HIIE Ed)T COJIAP JOOEJI PoTOHANIOHCKA Bapapcin 30
Ckomje €JIeKTPOLICHTpasa
JITEE 3EH EHEPIIU I'PVYII DOTOHALIOHCK

5 HEI'OTHHO COJIAP Bapnapcku 70,4
JIOOEJI Cxonje €JIEKTPOIICHTpaJIa

6 NN/ BAJIKAH JOOEJI PoTOHANIOHCKA Bapuapckn 29,5
TeroBo €JIEKTPOLICHTpaJIa

7 EKOMEH EHEPIIN TOOEJI @doTOHANOHCKA Bapaapckn 6.3
TeroBo €JIEKTPOIICHTpaJIa
HIIEE 3EH EHEPIIU I'PVYII DOTOHAIOHCK

8 APMATYUI COJIAP Bapnapcku 55
JIOOEJT Cxonje €JIEKTPOLICHTpaJIa

9 JIIEETY MUT COJIAP doTOHANOHCKA Bab1ancKki 50
JIOOEJI Ckorje SJIEKTPOIICHTpAJIA paap

10 bC CQHHC EHEPIIN JOO DoTOHANOHCKA Bapapcku 9.5
Ckomje €JICKTPOLICHTpasa




Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

KorenepatusHa
11 CTATVC EHEPLIM 100 racHa Bapnapcku 495
Ckomje
SJICKTPOIICHTpAJIA
JIITY JUOPEHT EHEPIIA doTOHANOHCKA
12 J10O0O Ckorje SJICKTPOIICHTpAJIA Bapnapciu 0.8
BUEHTO EHEPI'ETHKO Berepna
13 JIOOEJI Ckorje CJICKTPOIICHTpAJIA Herotien 37,6
HAIITY XEK COJIAP MK DOoTOHANOHCKA
14 Hcrouen 70
J0O0 Ilexuero €JICKTPOIICHTpasa
15 | XAJ EHEPLIU OO Cxomje | _-oToHanoncka crouen 7
CJICKTPOIICHTpAJIA
HAIITY BAJIKAH COJIAP DoTOHANOHCKA
16 I'POVYII 100 Kouanun €JIEKTPOLICHTpaJIa Heroten 420
AITY CKAJ COJIAP PoTOHANIOHCKA
17 JIOOEJI Ckomje €JICKTPOIICHTpasIa Heroten 110
AITY BT MECA PoTOHANIOHCKA
18 | MAKEJOHUMJA JIOOEJI Uctouen 74,8
CJIEKTPOIICHTpAJIa
[ITun
19 JIIE CVHJEBO 1 100 dOoTOHAIOHCKA Vetouen 129
Ckomje €JICKTPOIICHTpasa
20 MAJ KOMEPI] JIEAP dOoTOHAOHCKA Hetoten 9
JIOOEJI Ckorje CJICKTPOIICHTpAJIA
71 HAIIT TEPMAH EHEPI'O DOTOHANOHCKA Verouen 1
COJIYIIH JJOO IlexueBo €JICKTPOIICHTpasa ’
2 I[AM_ EHEPIIN JIOOEJI DOoTOHANOHCKA [ 108.8
Ckomje €JICKTPOIICHTpasa
23 XPOHOC CYM JOOEJ doToHaNOHCKA Hetouen 550
Ckomje €JIEKTPOLICHTpaJIa
24 | BETEPEH ITAPK CTEHTOH Berepra Jyrosanaznes 1575
CJIEKTPOIICHTpaJIa
25 | TPC COJIAP JIOOEJ Cronje | _COTOHAMOHCKA | 5o naen 55
€JIEKTPOIICHTpaJIa
MB - UT" COJIAP JOOEJ PoTOHANIOHCKA
26 . Jyrozananen 7,8
Ckorje CJIEKTPOIICHTpaJIa
MB - UT" COJIAP JOOEJ PoTOHANIOHCKA
27 . Jyrozananen 7,8
Ckorje EJIEKTPOIICHTpaJIa
TPUHUTU COJIAP JOO doTOHANIOHCKA
28 Jyrozananen 20
yBO3 - u3B03 Oxpun CJIEKTPOIICHTpAJIa
A EJIEKTPAHH HA doToHAMOHCKA
29 CEBEPHA MAKEJIOHUJA Jyrozananen 10
. €JIEKTPOIICHTpalIa
Ckomje
JITY MITEM BPYCCEJIC Berepna
30 JOOEJI Ctpymuiia €JIEKTPOIICHTpaJIa Jyroucroten 37,6
AJl EJIEKTPAHU HA Berenia
31 CEBEPHA MAKEJIOHUJA p Jyroucrouen 13,6
Cxomje CJIEKTPOIICHTpaJIa
3 JIIEE UHTEP COJIAP doTOHANOHCKA IVEOHCTOMeH 3.96
CUTHU JOOEJI PanoBuru €JICKTPOLICHTpaja Y ’
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33 HAIEE MHTEP COJIAP PoTOHANIOHCKA JVromcTOueH 36
CUTU NOOEJI PagoBui €JICKTPOLICHTpaJIa y ’
AL EJIERTPAHI HA PoTOHANIOHCKA
34 | CEBEPHA MAKEJIOHUJA Jyroucrouen 30
. €JIEKTPOIICHTpaja
Ckomje
35 I[THS" MEJ EHEPIIN 10O DOoTOHANOHCKA TearoHICK 5.95
Ckormje €JICKTPOIICHTpasa
36 I[THS" MEJ EHEPIIN 100 DOoTOHANOHCKA TlearOHICKI 3.85
Ckomje €JICKTPOIICHTpasa
37 I[THY MEJ EHEPIIN 10O DOoTOHANOHCKA TearoHICKI 9.1
Ckomje €JICKTPOIICHTpasa
EHEPCOJIAP ECTEJT 21 PoTOHANIOHCKA
38 . Ilemaronucku 35,5
J0O0O Ckonje €JIEKTPOLICHTpaJIa
BAJIKAH PEHEBABJIE DOTOHANOHCKA
39 | MIHBECTMEHTC JOO [lenaronucku 120
Cxorje €JICKTPOIICHTpaja
JATIIEE I'PUH EHEPIIN dOoTOHANOHCKA
40 CAIIIAJ IOOEJI Ckomje CJICKTPOLICHTpajIa Henaronuciu 9,9
JIITY BUAH EHEPIIA ®OoTOHAMMOHCKA
41 JIOOEJI Ckorje CJICKTPOIICHTpAJIA Henaroruckn 19,75
42 AMIITY TPAHIACOJIAP DoTOHANIOHCKA e 1aroHICKI 309,87
yB03 - u3B03 JIOO JlonHeHn €JICKTPOIICHTpasa
TATY ®OPTUC
43 EHEPI'ETUKA 1 PoTOHANIOHCKA ) T ——— 4
I'PAAEXHUIOTBO JOOEJI | enextpoueHTpana . ’
Ckomje
44 JIIEE FI/IM EHEPI'ETUKA DOTOHANOHCKA TlearoHICK 50.336
0O Ckomje €JICKTPOIICHTpasa
45 bpanucnas TprueBcku PoTOHAIOHCKA [Tenaronucku 25,25
€JIEKTPOLICHTpaJIa
A EJIEKTPAHIT HA PoTOHANIOHCKA
46 | CEBEPHA MAKEJIOHUJA [lenaronucku 100
. €JICKTPOLICHTpaja
Ckomje
Al EJIEKTPAHI HA doToHanmoHCcKa
47 CEBEPHA MAKEJIOHUJA [Tenaronvcku 60
. €JIEKTPOLICeHTpaja
Ckomje
48 HIIITEE EYPOECA PoTOHANIOHCKA [le1aroHICK 25
EHEPIIN JOOEJI Ckomnje EJIEKTPOLICHTpaJIa
49 HIIITEE EYPOECA PoTOHANIOHCKA Tle1aroHnCK 30
EHEPIIN JJOOEJI Ckomje €JIEKTPOLICHTpaJIa
50 | CIIEC COJIAP JIOO Butona | OTOHAMOHCKA | o ommexn 3,947
€JIEKTPOLICHTpaja
BC MHXXEHEPUHI T'PYIIA Bertepna
51 . [Tenaronucku 85
H0O0 Ckonje €JIeKTPOLICHTpaja
EHEPT'O P I'POVYII 10O doToHanoHCcKa
52 ITonomiku 33
EKCIOPT - UMNopT bpBeHuna €JICKTPOLICHTpaja
53 [IIT TPEEH EHEPTUJA OO | ®doToHamnoHcKa Mook 2.99
[Tpunen SIICKTPOIICHTpaJIA
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EHEPT'O P I'POVYII 1OO PoTOHANIOHCKA

54 ITomomku 33
€KCIIOPT - UMINOPT bpBeHuna €JIEKTPOLICeHTpaja

55 HOBACOJI EHEPI'U OO doTOHAINIOHCKA S Pe— 297
TeroBo €JIEKTPOLICHTpaIa

56 HOBACOJI EHEPI'M 10O DOoTOHANOHCKA s P— 297
TeroBo €JIEKTPOLICHTpalIa

I[ITY 4 BUH/] EHEPIIN B

57 A a I . erepra CesepoucroueH 122,4
JIOOEJI yBo3 - n3Bo3 Ckomje | eneKkTpoLeHTpasa
HAIITY BETEPEH ITAPK BerepHa

58 . C 414
BUPOBU JIOOEJI Ckomje €JIEKTPOLICHTpalIa eRepoHCTORE

59 Ma'p”FI/IH KoukoB u Bnatko PoTOHANIOHCKA CepeponcTouen 1,64
Kwujajos €JIEKTPOILICHTpalla

60 MaPTHH KoukoB u BnaTtko PoTOHANIOHCKA CepepoucToue 2.16
Kujajos €JIeKTPOLIEHTpaja

61 MaP”FPIH KoukoB u BrnaTtko doTOHANIOHCKA Cepeponcrouen 7.16
Kwujajos CJICKTPOLIEHTpalIa
EMK Mainu Xuapoenekrpanu DoTOHAINIOHCKA

62 ) C 4,5
JOOEJI Ckomnje €JIEKTPOLICHTpalla eREpOnCTOACeH
HAIEE ®OHKO X1UIPO DoTOHAMOMCKA

TOHAIOH
63 | JOO ekcnopt - uMnopt Cxkomncku 157,5
. €JIeKTPOLIeHTpaja

Ckomje
OKTA PAOUHEPUJA HA doToHanoHCcKa

64 ) CKoOIICKH 8,04
HA®TA AJ] Ckomje €JIEKTPOLICHTpasa
OKTA PAOMHEPUJA HA doTOHANIOHCKA

65 ) Ckormcku 9,76
HA®TA AJl Cxomje €JIEKTPOLICHTpalIa
INOJIMECTEPAEJ TOOEJI doToHaNoOHCKA

66 . Cxkomncku 1
exkcrnopt - umMnopt Ckorje €JIEKTPOLICeHTpaja
I[NOJIMECTEPIEJ TOOEJI doTOHANIOHCKA

67 ) Cxkorncku 1
ekcropT - umnopt Ckorje €JIEKTPOLIeHTpaja

7.2 EHepreTcku 00jeKTH KOU ce /ieJ1 0] ONIITHHCKUOT MJIAH

[Ipernen Ha eHepreTCcKUTE 00jEKTH 3a MPOM3BOJICTBO HA €JIEKTPUYHA €HEPIUja, BKIyUYUTEITHO
M Ha CKJIAQJMINTA 32 EJEKTPHYHA €Hepruja BO CKJION Ha EJEKTPOIECHTPAlId KOHW Ce JIeNl O]
OIIIITHHCKUATE €HEPTeTCKH TUTAHOBH € TIPUKaXKaH BO MIECTUOT Jiell 0] [ OJITHUOT TJ1aH.

OCMMU JEJI

8. Mepka 3apaau 00e30e1yBame HA CUTYPHO U I0BEPJIMBO CHA0AyBame CO eHepruja

Bo nenor Ha pa3Boj Ha HOBM MPOM3BOAHM KamanuteTd, ocodeHo oxg OUE, co [N'oaumunoT
wian ce ondareHun 66 eHepreTcku o0jexktu oxg OUE, co BKymHa WHCTalMpaHa MOKHOCT O
3921,803 MW u toa 59 (hOTOHANOHCKH €JIEKTPOLIEHTPAIN CO BKYITHa MHCTAJIMPaHa MOKHOCT O]l
3014,103 MW u 7 BeTepHU €JIEKTPOICHTPATIU CO BKyITHA HHCTaIMpana MOKHOCT o1 907,7 MW.
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JEBETTH JEJ

9. Mpe:XHu NPOLeHKH U HHBecTHINH u3padoTrenn o Munucrepersoro, OIIC n OJIC

9.1 HaunHu Ha NPUKIyYyBame Ha eHeprerckure o0jekTu nmpudarenn Bo I'oauMmHuOT
IJIaH

Eneprerckute 00jeKTH 3a NPOU3BOACTBO Ha €JIIEKTPUYHA €HEpruja U CKIaJupame Ha
CJIICKTPUYHA CHEPIrHja CO HMHCTaJIMpaHa MOKHOCT enHakBa win moroiema on 10 MW ce
IIPUKJIy4dyBaaT Ha NPEHOCHATa Mpeka, corjacHo oapenoure ox llpaBUIHUKOT M oxpeneHara
TOYKa Ha MpHKIydyBame oa cTpaHa Ha OIIC Bo copaboTka co MunuctepctBoto. Bo
['ogumHUOT miaH ce BKIYyYEeHH BKYNMHO 82 €HEpreTcKd 00jeKTH CO HHCTalIHpaHa MOKHOCT
noroieMa oa 10 MW kou ce mpenBHIEHH 3a MPUKIyYyBamke Ha MPEHOCHATA MpEXa,
BKJIYYUTEIHO U CKJIAJIUIITA 32 €JeKTpUYHA €HEepruja.

Eneprerckute 00jekTH co MHCTalMpaHa MOKHOCT nomaina oa 10 MW ce npukiydyBaaT Ha
JUCTpUOYTHBHAaTa MpeXa, BO TOYKAa Ha MpHUKIydyBame ojpeneHa on crpaHa Ha OJIC Bo
copaboTka co MunmCcTepcTBOTO. BKynHO 148 HOBU eHepreTcku 00jekTu oA ['oMUITHUOT TUI1aH 3a
MpeIBUICHU 33 TPUKIyYyBamke Ha TUCTPUOYTHBHATA MpeXka, BKIYYUTEIHO W CKIAIUINTA Ha
CJIEKTPUYHA CHEepruja M EHEepreTckuTe OO0jeKTH omndaTeHd BO OIMIUTHHCKUTE EHEPreTCKU
IUTAHOBHU.

[IpenuMuHapHUTE aHANU3U 32 TMPUKIYYyBamke Ha EHEpPreTckure o0jeKTH omndareHu co
[NogumauoT man ce npukaxanu Bo [puor 1.

9.2 IloTpedu 011 CHCTEMCKH pe3epBH

OIIC Al MEIICO ytBpau notpeda o1 JOMOJHUTETHH CUCTEMCKH Pe3epBH Ha MPEHOCHATa
Mpeska 3a MPUKIydyBamke Ha eHepreTckuTe 00jekTu ondatenu co ['ogumuunoT miad. OCHOBHUTE
CHUCTEMCKH OTpaHWYyBama 3a MPUKIy4yBamkhe HAa HOBHUTE CHEPreTCKH O0jeKTH, a 0COOCHO O
OUE na mpeHocHata Mpexa ce o0e30elyBame Ha CHCTEMCKUTE DPE3EpPBU 3a peryjaiuja Ha
ONTOBapYyBameTO U (pPEKBEHIMjaTa U MPOOJIIEMUTE CO OaTaHCHPAmHETO HA MPOU3BOJICTBOTO U
MOTPOIITyBavKaTa.

Co T'omumHuoT 1iaH ce omndareHM HOBU EHEPreTCKu OOjeKTH CO BKYIIHA HMHCTalHMpaHa
MokHocT Hag 4400 MW, miTo Hanmara 3rojieMyBambe Ha CUCTEMCKUTE PE3epBH 3a OallaHCUpPame
CHOpe/ JIMHeapHa 3aBUCHOCT. Bo TakBM YCJIOBHM, MOTpeOUTE O pe3epBU 3a CEKyHIapHa
perynamnuja ce 3rojemyBaar Ha 150 MW, moneka pesepBuTe 3a TepuHepHa peryjaiuja ce
3rosiemyBaat Ha okoiry 450 MW, oHOCHO BKYITHO pe3epBH 3a OanaHcupame o okoiry 600 MW.
['maBHM MPUYMHM 32 3rOJEMEHU MOTpeOH O] CeKyHJapHa M TepLUEpHA pe3epBa Ce TOJIEMHUTE
MPOMEHH Ha MOKHOCTH TOoMely JBa WHTEpBAald HAa HOMHUHAIIMU TPU TMA3apHO TPTyBame CO
€JIEKTPUYHA €Hepryja U MOToJIEMUTE TPEIIKH BO IPOTHO3UTE, BO CMUCTIA HA allCOyTHA BPEIHOCT
nopaju rojieM 6poj Ha eHepreTCKU 00jeKTH 3a MMPOU3BOJICTBO Ha enekTpuyHa enepruja on OUE.

CucremckuTe pe3epBu Bo IpBa (aza Moxke Ja ce o0e30enaT mpexy:

- BKITyYyBambe Ha CUTE XUJIPOCICKTPOLIEHTPAIN U TEPMOEIIEKTPOIICHTPAIIH;

- MOJpIIKa 0J] cocenHute eneprercku cuctemMu Ha ENTSO-E;

- 3a€JHUYKO TUMEH3HOHHpAmhEe HAa CUCTEMCKHTE PE3epPBH BO PaMKU HAa KOHTPOJIHHOT OJIOK
mery Cp6uja, Lipna 'opa u Makenonuja;

- momoOpyBamke Ha MPOTHO3UTE Ha  ONTOBAapPYBAalkETO U  IPOU3BOJCTBOTO O
enekTpoueHtpanure kou kopucratr OUE u

- BOBEYBamE Ha 15 MUHYTEH IHUCIIEYEPCKHA NHTEPBAI.
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Jlonropo4Ho, 3roJeMyBambeTO Ha CHCTEMCKUTE PE3EepPBH MOXKE J1a CE€ OCTBApHU IMPEKy J(Ba TUIA
Ha CKJIAJIMINTA Ha EJEKTPUYHA CHEprHja KOM Ce TEXHHYKU M3BOUIMBH, CO pa3yMeH INEpHOJ Ha
rpajaba u co J0OpU eKOHOMCKHU MOKa3aTelt U Toa:

- MyMIIHO — aKyMYJIAIIHOHH XHUAPOCIEKTPOLEHTPAIHN 1

- baTepHCKH CUCTEMHU 32 CKJIAJNpame eHepruja.

9.3 IloTpedu 01 1ONOTHUTETHU HHBECTHIMM BO IPEHOCHATA Mpeska M TUCTPUOYTUBHHUTE
Mpe:KM 32 HapeIHM TPH TOAMHHM, CO MOKHOCT 3a a)Kypupamwe eJHALl TOJMIIHO, KO
onepaTopuTe ce JOJKHH 12 I'M BKJIY4YaT BO CBOUTE Pa3BOjHH IJIAHOBHU

[Topamu 06e30emyBame Ha CTAOMIIHOCT BO paboTaTra Ha MPEXKUTE MPHU MPHUKIydyBamke Ha
HOBHUTE EHEPreTcku 00jeKTH omdaTeHu co ['ONMIIHMOT IUIaH, a COTJIACHO NpEIMMUHAPHUTE
aHAIM3W W TIpecMeTKH orndareH co HaupT — MHTErpanHaTta cTyauja, yTBpACHaA € morpeda of
JOTIOJTHUTEITHU KPATKOPOYHU U JTOJITOPOYHU MPEKHU MHBECTULIUH U TOA 3!

- pexoHcTpykiuja Ha 116 km manmexkyBomau (Bkiyuutenno Ha 110 kV manmexkyBon burona 1 —
[Tpunen 1, 110 kV nanexyBon burona 1 — butona 2, 110 kV nganexkyBox Kasagapuu — [punen 1
u nanexyBoaute on 110 kV morer ['octuBap — Ocnomej — KuueBo — Conorauia — burona 1),
m3rpanba Ha TC Oxpun 400/110 kV u unrepronekuuja co 400 kV manexyBox butoma 2 —
En6acan (Penmyonuka CeBepra Makenonnja — PemmyGnuka Anbanuja) Bo 3an1aJHUOT PETHOH;

- pexoHcTpyKiHja Ha 92 km nanexyBoau (Kouanu — Hltun 28 km, I[Tpo6umrun — Kpatoso 16
km, Byuum — PagoBumr — bepoBo 48 km), umsrpagba na HoBa TC Iltun u ypemu 3a
komrnen3anuja (25 MVAr peaktop Bo TC Koyann) BO HCTOUHHOT U CEBEPOMCTOYHUOT PETHOH;

- m3rpagba Ha HOBa TC MumerkoBo 400/110 kV um pekoHCTpykiMja Ha JaleKyBOJOT
Banannoso — CtpymuIiia Bo JyrouCTOYHHOT PETHOH;

- mrpangba Ha HoBa TC KymanoBo 400/110 kV co mpuxiydok Ha moctoeuku 400 kV
nanexyBof LlItun — Bpame BO CeBEpHUOT PETHOH U

- cexnmonupame Ha cooupauiute Bo TC Cromje 1 400/110 kV u TC Cxkomje 4 400/110 kV co
PEKOHCTPYKIMja Ha JaieKyBoau Bo cKomckroT peruoH (110 kV morer Ckomje 4 — IletpoBer —
Berec, 110 kV manexyBox I'opue ITerpos — Ckomje 1, 110 kV mamexysox Ckomje 3 — [opue
[Terpos u 110 kV nanexysox Ckorje 4 — ByHapuuk).

9.4 Cieneme Ha €HEPreTCKH pa3Boj HA ONIUTHHUTE W IUVIAHCKHTE PErMOHH CIIOpeN
pa3Bojuu Hacoku o HITEK u onmmuTuHCKNTE eHepreTCcKH MJIAHOBH

Nmajku mpenBun aeka Bo [OAMIIHMOT TIaH 3a MpPB MaT C€ BKIy4YyBaaT WHUIUjaTUBU
JIOCTaBEHHU OJ1 SAUHUIIMTE Ha JIOKAJIHATA CaMOYTpaBa, a KOW Ce JIeJl O] ONMIITHHCKUTE TUTAHOBH,
CIIEICHETO Ha CHEPreTCKHOT Pa3B0j HA OMIITUHUTE W IMJIAHCKUTE PETMOHM CIOPE] Pa3BOJHUTE
nacoku Ha HITEK ke Guze BociocTaBeHO U CIAEACHO O/ HapeaHaTa TOMHa.

9.5 M0KHOCTH 32 NPUKJIYYYBamhe HA MpesKa BP3 OCHOBA HA MPEKHU M NMA3aPHU AHAJIU3H
u3padoTenu coriacHo MHTerpaanara cTyamja co meia Ja ce HAMPaBH NMPOBEPKA HA TEKOBH
HA MOKHOCT, IPEONTOBAPEHOCT HA BOIOBH U HAMOHCKA COCTOj0a HA Mpeka 3a peKUMHU Ha
patoTa BO KOM CUTE eJIeMEHTH Cce BO MOr0OH KAaKO W 32 Pe:KMMH HA MOeIUHEYHH HCHA/IH,
KaKO U BUCHHATA HA MHHMMAJHATA M1 MAKCHMAJIHATA CTPYja Ha Kyca BPCKa 3a norpeodure
HA HHBECTUTOpPHUTE

[Ipukiy4dyBameTo Ha €eHEepreTcKuTe 00jeKTH omndareHu co ['oOIUIIHUOT MiIaH Ha MpPEeHOCHAaTa
OJTHOCHO JUCTPHOYTHBHATA MPEKa CE BPIIHM BP3 OCHOBA HA MPEIIMMUHAPHU MPEKHU U MMa3apHU
aHaJlM3M, co Len 00e30enyBambe Ha CTAOMIIHOCT, CUTYPHOCT U YCOTJIACEHOCT cOo MpexkHuTe
mpaBWiia 3a MpeHoCc Ha enekrpuuHa eHepruja noHecenu onx OIIC AJl MEIICO, Mpexuure
mpaBuja 3a AUCTpUOyNHja Ha enekTpuyHa eHepruja aonecenu ox OJIC Enexrpomuctpubyiyja
JOOEJI, npasunara na ENTSO-E u 3akoHor.
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[Tporienkata Ha MOXHOCTHUTE 3a MPUKIYUYYBamke C€ BPIIM NPEKy WHAWBUIYAIHU CTYIUHU 3a
MIPUKITYYOK, KO Omdakaar aHAIU3M 3a:

- MPOTOK HA MOKHOCT;

- TEPMUYKO ONITOBApYyBame Ha BOJIOBH 1 TpaHchopmaropu Bo N — 0 u N — 1 pexum;

- HaIOHCKHY MPO(WIIN M HAIIOHCKA CTaOMITHOCT;

- CTpYH Ha Kyca Bpcka (MaKCHUMaJHH U MHHUMAJTHH ),

- TMHAMWYKa U (PEKBEHIINCKA CTAOMIIHOCT U

- YCOTTIaCeHOCT cOo Oapamara 3a MPOU3BOJIHH €AMHUIU U NTa3apHU OOBPCKH 3a OallaHCHpambe.

[Tpu npuky4dyBame Ha HOB EHEPreTCKU 00jeKTH, OTpaHNdyBaYKHTE (PaKTOPH BKITydyBaar:

- OrpaHWYyBamka Ha TePMUYKUTE KanaruTeTH Ha moeauHedHu 110 kV u 400 kV BonoBu;

- PUBHIM O]l IPEUYECKOPYBakhe HAa HAMIOHCKUTE TPAHUYHH BPEIHOCTH BO YCJIOBH Ha HAMaJICHO
ONTOBAPYBAKE U 3rojieMeHo npou3BoacTBo o1 OUE;

- OTpaHMYCHA MHEPIIMja U pe3epBH 3a (PpeKBEHIIMCKA peryianuja pu BUCOK yuen Ha OUE u

- MAKCUMAITHO JI03BOJICHU CTPYHM Ha Kyca BpCKa Ha MOCIMHEYHH COOMPHUYKH CHCTEMH.

[TpuKITy4OKOT Ha HOB EHEPreTCKU 00jEKT € TO3BOJICH aKo:

- HE TPe/IM3BUKYBa MPEONTOBAPYBakhE HA/l TEPMUUKUTE rpaHUYHH BpeqHOCTH BO N — 0 u N —
1 pexum;

- HE JIOBEJyBa JI0 HANIOHCKW OTCTAIlyBama HaJl JO3BOJICHUTE TPaHUYHU BpemHOCTH (+5% 3a
400 kV u £10% 3a 110 kV);

- HE IO HapyIIyBa MPUHIMIIOT HAa HAjTOJIEM JIO3BOJICH I'YOUTOK (< MOKHOCTa Ha HajrojiemMara
MIPOU3BOIHA €IMHHUIIA);

- HE TWM HA/JMUHYBa JIO3BOJICHHTE TI'PAaHUYHU BPEIHOCTH HA CTPYyHTE HA Kyca BpCKa Ha
orpeMara u

- 00e30eyBa ycoriiaceHOCT co Oapamara 3a peakTUBHA MOKHOCT, ()pEKBEHIMCKA peryJaiuja
Y aBTOMATCKa JAHCIIeYepcKa KOHTPOJIA.

Cekoj HOB €HEpreTckH O0jeKTH MPHUKIy4YeH Ha Mpexara € JO/DKEH Ja Y4ecTBYBa Ha
OpraHU3MPAHUTE TIa3apy Ha eJIEKTPHUYHA CHEepruja u aa 00e30eau OaJaHCUpame Ha COTICTBEHUTE
oTcTamyBama, cornacHo IlpaBuiara 3a opraHu3mpaH maszap Ha eJeKTpu4Ha eHepruja. Homure
SHEePTeTCKU 00jeKTH BKIy4eHH BO [ OMITHUOT m1aH ocobeHo Tpebda:

- 1a 00e30emat uiM JOroBOPHO Ja 00e30enat pe3epBy 3a OalaHCHpamke,

- J1a TH WCIOJIHyBaaT TEXHWYKUTE Oapama 3a aBTOMATCKa peryljaluja Ha aKTHBHA W
peakTHBHA MOKHOCT U

- Jla ToceyBaaT KamalMTeTH 3a CKJIaJuparbe WIM JOTOBOPEHH OallaHCHU YCIYTH Kaje ILITO
TOA € MPOIUIIAHO cO MpeKHUTE paBUIIa.

9.6 IloTpeba 3a M3padoTKa HA MpPEKHM M Na3apHU aHAJM3M CO LeJ Ja ce HanpaBH
NPOBEPKa HA TEKOBHM HA MOKHOCT, NIPEONTOBAPEHOCT HA BOJAOBHM M HANOHCKA €OCTOj0a Ha
MpeKHTE 32 PesKMMH HA padoTa BO KOM CUTe eJIeMEHTH ce BO MOT0H KaKO0 U 32 PesKMMH Ha
ucnajau

Bo Tabena 8 ce mpukakaHU NpPETMMUHAPHUTE MPECMETKH, MPEKHU U TMA3apHU aHAIHU3H BO
pexxum N — 0 (pexum Ha paboTa BO KOj CHTE €IEMEHTH C€ BO MOTroH) U pexkuM N — 1 (pexxum Ha
€IMHEYEH HCMaJl) 0 KPUTUYHHU PETHOHU, MPU MPUKIYYyBabe Ha HOBUTE €HEPIeTCKU 00jeKTH 01
['ogumHMOT 1UIaH, a co LeJ Jja ce HallpaBH MPOBEpPKa Ha TEKOBU HA MOKHOCT, IPEONTOBAPEHOCT
Ha BOJIOBU M HAIIOHCKA COCTOj0a Ha MPEXKUTE.
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TaGena 8. [IpenmuMuHapHU MPECMETKH, MPEXXHHU U Ta3apHHU aHAINU3H 3a peskuM N — 0 U perxum
N — 1 Ha MpexaTa Ipu BKIIYYeHH HOBH €HEPTeTCKU 00jeKTH o1 [ 0IUIITHUOT TUTaH

PesynTatu on npenuMuHapHU

3aKJIyqdoru u

Pesynratu on mpenuMuHapHU

Peruon PECMETKU U MPEKHU
NOTPEeOHU MEPKHU MazapHu aHaJTUu31
aHAIN3H
Pernonor e kputnueH nopaau
MakcUMajaHa  aHTaKUPAHOCT
Ha XEI[ Tuksem, XEI]
Inuee n XEILl I'moOouuna,
PEK buromna u TEI[ Ocnowmej,
kako u OEI] Ocnomej 1 ox 10
MW, co HHMCKO HOKHO
ONTOBApYBalkbE€ U  3UMCKO
BpBHO  OINTOBAapyBame O]
npubmkao 1,5 GW, kako u
MPEABUCHN HOBU €HEPreTCKU BxiyuyBamero Ha HOBUTE
o0jektu co ['ogMIIHMOT mIaH 00JeKTH BO PEruoH CO BeKe
CO  BKYNMHO  HWHCTaJMpaHa BHCOKA KOHIIGHTpallMja Ha
MOKHOCT o1 okoiy 1100 MW. IIPOU3BOJICTBO CO3/1aBa PU3UK
Bo pexum N — 0, 110 kV o1 3aCHUTYBambE Ha
CurypHocrta BO
NaJIeKyBOAUTE Kuueso — . N — | me e | TPCHOCHUTE KamaluTeTH X
. KM - 1= .
Ocnomej ce ONTOBapeHU O] p 1ojaBa Ha OTrpaHHYyBama BO
oo o 0 WCIIOJHETA. Ce
e 5% mo 12%, a ConorHuia — MPEHOCOT, CO MOKHOCT 3a
= o npernopayvyBa .
) burona 1 okony 15%, npu . peayKuMja Ha IPOU3BOACTBO
o, PEKOHCTpYyKIMja Ha
o HaroHu morojemu ox 420 kV BO  YCIOBM Ha  HHUCKO
(5} 116 km manexyBoau,
= 1o 449 kV. Bo pexum N — 1, onToBapyBame. MOXKHO €
=i mrpagdba ©Ha TC
S npu cumynupan ucnaja Ha 400 3rojieMyBambe Ha TPOIIOLUTE

kV coOupHHUIIA buroina,
OTITOBAPYBAHETO Ha
JaJIeKyBOAOT Kuueso —
Conornuna gocturunysa 90%
mo 96%, a buroma 1-
Comnotauna 93,96% co 3aryou
on okomy 485 MW 1o
cemaparmja 400/110 kV. Bo
110 kV wmpexara ce jaByBa
maj Ha "HanoH nox 104,5 kV u
aKTHBHUpalke Ha 3amrTura. Bo
TC burona 2 ce npecMeraHu
TpudaszHa CcTpyja Ha Kyca
Bpcka ox 175 kA wu
eqHodaszna ox 15,1 kA co
nmoTpeba o]l CeKIIMOHUPAakE Ha
coOUpHUTIUTE.

Oxpug 400/110 kV u
WHTEPKOHEKIIH]ja
Buroina — En6acas.

3a OanaHcupame MU TOTpeda
0]l TOrojieMa aHra)kKUPaHOCT
Ha CEeKyHJapHa U TeplHepHa
pes3epBa, Kako U BIIHMjaHUE BP3
NPEKyTpaHUYHUTE TEKOBH H
TPrOBCKHTE TO3UIUH  KOH
COCEJTHUTE CUCTEMH.




Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Hcrouen u CeBeporCTOUYEH PETHOH

IIpenBunenu ce oxkomy 1600
MW HOBU E€HEPIreTCKU
objektu. Bo pexmm N — 0,
nanexkyBonoT Kouanu — Itun
e omroBapeH okoiny 28%, co
gamouu 1mox 99 kV  Bo
nepugepujata. Bo pexxum N —
1, mpu ucnag wa TC I[Tun
110/400 kV, onroBapyBameTo
nocturaysa 94,99%, co pusuk
3a nanekyBoaotr KparoBo —
Kpua Ilananka. Hamonute
maraat nox 104,5 kV, a Bo TC
[IItum ce jaByBaaT npeHAIOHHA
ol OKOITy 437 kV.
IIpecmerana e TpudaszHara
cTpyja Ha Kyca Bpcka Bo TC
[tun ox mpubmmxHo 17 kA,
nmopagyd MTO € MmoTpedHa
MPOBEpKa Ha CEJIEKTHUBHOCTA
Ha 3amrtuTtata. CuUCTEMOT €
reHepalHO CcTabuiieH, HO CO
BHCOKa YYBCTBUTEIIHOCT Ha
HOBUTE CHEPIeTCKH O00jeKTH
on OWUE wu pusuk ox
PErMOHAITHO BJIMjaHUE.

[ToTpebna e
PEKOHCTPYKIIMja Ha
92 km pmanexyBomu
(Kowanu — IlTum 28
km, IIpoGumtum —
KparoBo 16 km,
byunm — PapoBum —
beposo 48  km),
usrpanba Ha HoBa TC
Mtun 110/400 kV u

ypenu 3a
KoMmmen3anuja (25
MVAr peaktop BO
TC Kouann).

WuTerpanyjata Ha HOBUTE
(OTOHANIOHCKM U  BETEPHU
EJICKTPOLICHTPAIN Ke JIOBEJEe
JI0 3roJIeMeHa BapujaOUITHOCT
Ha IPOU3BOJICTBOTO "
MOTEHIIN]jaJTHU LICHOBHU
OCLMJIAaIMM BO YacoBH CO
BHCOKO IIPOU3BOCTBO.
MoxHO € TojaByBame Ha
HEraTHUBHM LIEHU BO MEPHOAU
Ha HHUCKa T1obapyBauka |
norpeda oJ1 3aCUJIEHU
MEXaHU3MH 3a OallaHCUpame
U pEervoHajHa KOOpAMHAIM]ja
Ha Ma3apure.

Jyroucrouen pernon

Peruonor nMma HUCKO
OIITOBAPYBAHE u HOBH
objektu  onq  OHUE  co
TUTAHUPaHa MOKHOCT O] OKOJTY
110 MW. Bo pexum N — 0 ce
jaByBaatr HaIlOHH MTOTOJIEMH O]
420 kV. Bo pexxum N — 1, ipu
ucran Ha 400 kV cobupnuia
Bo TC JlyGpoBo, JaekyBOAOT
Banangoo -  Crpymmuna
JIOCTUTHYBA ONTOBaPYBaHkE O]
90% no 95%, co mpeHanoHu
no 437 kV Bo TC [y6poso.
Tpudasznara crpyja Ha Kyca
Bpcka Bo TC JlyOpoBo e
MpecMeTaHa Ha TPHUOIHUKHO
17,3 kA, a emgnodaznara Ha
14,1 kA. Cucremor e
craOWiIeH, HO CO OCLWJIAINHA
MIPU 3rOJIEMEHO MPOU3BOJICTBO
on OWUE wu pusuk o
cenaparuja.

Msrpanba wa HOBa
TC MunetkoBo (400
kV/110 kV) u
PEKOHCTPYKIMja Ha
JATIEKyBOIH, OCOOCHO
Ha Banannoso —
Crpymurna.

Hopam/I HHUCKaTa JIOKaJIHa

MOTPOIIYBAayKa, HOBUTE
00jeKTH ke co3/anar u3pas3eH
W3BO3EH npodu, co
3aBUCHOCT oJl
PAacIIONIOKITMBOCTA Ha
NpeKyrpaHIYHNTE

KalaluTeTH. MoxHO e

3roJIEMEHO  BIIMjaHHE  Bp3
na3apHUTE LEHH BO jY)KHHUOT
perMoH W [ojaBa  Ha
OorpaHHYyBama KO Ke OapaaT
pearcIeunparbe.
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Pernon co pemaTuBHO HHCKO
ONITOBapyBamke U MOYKHOCT 3a
IIPUKITY 40K Ha HOBH
eneprercku objektu ox OUE
CO momasia MOKHOCT, MPH IITO

HoBure o0jextn co momaina

npecMeTana e cpenHa
BPEAHOCT Ha TpHudasHa CTpyja
Ha Kyca Bpcka on 29,5 kA u
mpu N — 1 ce jaByBa BHCOK
PHU3UK O] cernapaliyja, mopaau
ITO e OTpeOHO
CEKIIMOHUPAkh¢ Ha COOMPHHIIN
Bo TC Ckomje 1 u TC Ckomje
4 W pEeKOHCTPYKIMja Ha
JAJICKYBOJIH.

co [lomumuuor mIaH ce MOKHOCT Ke nMaar
= ondarenu okoiny 560 MW. Bo OTpaHUYEHO BJHMjaHHE BpP3
% pexum N — 0, mamekyBonoT | [Torpeba ox HoBa TC | BKymHHOT ma3ap, HO BO
9 KpuBa Pexa — KymanoBo e | Kymanoso u | ycnoBu Ha N — 1 Moxar na
£ ontoBapeH okoimy 29%. Bo | pekoHCTpyKMja Ha | co3manaT JIOKaJTHU
§* pexxum N — 1 (Ipu cuMyJHpaH | MOCTOeYKa OTpaHHYyBamba u
3 ucnaa Ha 400 kV cobupHuna | uHGpaCTPyKTypa. JIOTIOJTHUTETHU TPOIIOLUHU 32
Bo TC Ckomje 4) mOCTUTHYBa OalaHcupame, oco0eHo
90,6%, co maj Ha HaOHU MO/ nopagyd  MOBP3aHOCTA  CO
99 kV. Crpyjara Ha Kyca CKOIICKHOT PErvoH.
BpCKa H3HECyBa MPHUOIMKHO
40 kA (motpeba ol
CEKIIHOHUPAHE Ha
COOMPHUIIN).
Permonor e co  HHCKO
ONTOBapyBame, HO  BHUCOK
koH3yM. [Ipensunenu ce 177,3
MW HOBU €HEPreTCKU
o0jextu co ['oguIIHUOT TUIaH.
Bo pexum N — 0 cucremor e
penaTUBHO CTAaOWJIEH, HO Ce
jaByBaat mpenanonu Bo TC .
) Kako permon co Hajrojgem
Ckomje 5 moroimemu oxa 449 KOH3YM. WHTerpamjata mHa
kV. Bo pexum N — 1, mpu M rp Ja
HOBHU OOjE€KTHU Ke BiHjae Bp3
» cumynupan ucnag Ha 400 kV | ITorpeGHO
B i JIOKaJTHUOT OanaHc Ha
= cooupanma Bo TC Ckomje 5, | ceKmoHHpame  Ha
® MOoHyJIa W TobOapyBayka, cO
g nanexkyBogoT Osue Ilome — | cooupuunure Bo TC
. MOKHOCT 32 HamallyBame Ha
S Itun nocrurnysa | Ckomje 1 n  TC
S o . MapruHajHara  I¢Ha  BO
= ontoBapyBame o1 94,99%, co | Ckormje 4 u
S . YacOBH co BHCOKO
= MoxkeH wcmax Ha 110 kV | pekoHCTpyknmja Ha
O . MIPOU3BOJICTBO, HO u
mpexkata. Bo TC Ckomje 4 | manekyBoau.
3rojieMeH PH3UK ol

orpaHHyyBama BO CiIy4aj Ha
MpPEXHHU UCHAIH.
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Bo Tabena 9 ce mpukakaHU NpeTMMUHAPHUTE MPECMETKH, MPEKHU U TMA3apHU aHAIMU3H BO
pexuM N — 2 (pexuM Ha JJBOSH UCIIAf) 10 KPUTUYHU PETHOHH, TPH MPUKIyYyBambe Ha HOBUTE
€HEePreTCKU 00jeKTH o1 I '0OIMIIHNOT TUIaH.

TaGena 9. [IpenuMuHApHU MPECMETKH, MPEKHU W Ta3apHU aHaIU3U 3a pexxuMm N — 2 Ha
Mpexara Ipu BKIYYEHU HOBU €HEPreTCKU 00jeKTH o/ ['oANIIHNOT I1aH

Pesynratu on npenumMuHapHu

3aKydory u

Pesynratu ox

Perunon MpEJIMMUHAPHU MTa3apHU
MIPECMETKHU U MPEXKHU aHAIU3U NOTPEOHU MEPKHU
aHAJIU3H
PernoHoT € 0coOeHO YyBCTBHUTENEH
Ha N — 2 wucnagu, NpuU IITO ce
pasrieayBa HCTOBPEMEH HCHaj Ha
nea 110 kV manexyBoau Wiau MCIajn
Ha TpaHcpopMaTop U TeHepaTop.
pascgop P patop Bo yciaoBu Ha N — 2
OnToBapyBameTO Ha JAJIEKyBOJUTE
) MOXHO €  TPUHYTHO
ce 3ronemyBa Han 120 %, mro
OTpaHUYyBakhE Ha
- J0BeIyBa hi (6] KacKaJIHU
3 . N — 2 pexuMoT € | MpOU3BOJACTBOTO on
= uckiayuyBamwa. Ce jaByBa roiema
= co Bucok pusuk. Ce | OUE u
g HAMOHCKa HECTAOMIIHOCT CO HAIOHU HDeOPaTyEa KOHBEHIHOHAHHTE
) momami ox 99 kV o 110 kv IC)KOHET yKuH'a Ha | KanauuTeTu co
= MpexaTa u noroiemu ox 450 kV Bo p PYKIH]) >,
= MpeKHaTa JTUPEKTHO BJIHjaHUE BpP3
) 400 kV  wmpexara, Kako U
g uHppaACTPYKTypa. nazapHUTEe TMO3UIUU U
JIOTIOJIHUTEIHO ~ 3TOJIEMyBamke  Ha
, MOHHU (buHaHCUCKU
CTPYUTE Ha Kyca BpPCKa 3a MOBEKE O/
. MOCITIEAUIIH 3a
40 kA BO KpHUTHYHHUTE ja3iH, CO
MIPOU3BOAUTEIIUTE.
HENPUTYIIICHU OCIIMJIALINH,
MOTEHITM]aTHa cenaparuja u

PETHOHAIHO BIIMjaHUE KOH COCEIHU
cucteMu, ocobeHo kKoH PemyOimka
byrapwuja.

Ucrouen u CeBeporCTOUEH PETUOH

Bo pexum N — 2 peruoHor e
MOMJIOKEH  HAa  HCHaaAu  TpHU
MIPUKITydyBalkhe Ha HOBHUTE OOjCKTH,
CO OINTOBApPYBamk€ HA JIaJICKyBOIUTE
nmoroemo ox 130 %, komamc Ha
nepuepHUTe HAMMOHM W T0jaBa Ha
npenanony Bo TC Iltun moronemu
ol 437 kV npu HHUCKO
OINTOBapyBabe, JIOTIOJTHUTETTHO
3rojieMyBamke€ Ha CTPyUTE Ha Kyca
Bpcka 3a noseke ox 40 kA Bo omHOC
Ha pexumure N — 0 u N — 1, co
PHU3MK OJ1 HEYCIIEUTHO OTCTPaHyBambe

Ha  AceKTUuTe, OCIWIALUU U
MOTEHITM]aTHa cemaparja co
KackaHu e(ekTH Bp3  LEIHOT

CHUCTEM.

N — 2 pexumor e
CO  yMepeH [0
BHCOK PHU3HK.
IIpenopaka 3a
PEKOHCTpPYyKLMja Ha
MpeKHaTa
uHppacTpykTypa u
BKIIy4yBame Ha
KOMIIEH3alUCKU
ypemu (25 MVAr
peaktop Bo TC
Kouann).

MoOXHO € npUBPEMEHO
UCKITyuyBame Ha TN O]
HOBHTE CHEePTeTCKU
00jeKTH, CO BIMjaHUE BP3
JIOTOBOPHUTE OOBPCKH H
3rOJIEMEHU TPOILIOIHU 3a
OanmaHCcHpame.




Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Bo pexum N — 2 mocTou MOTEHIH]jal
32 BKIIy4yBamke¢ Ha HOBUTE O0jJCKTH

BPEJHOCTH M I[0jaBa Ha KacKaJHU
eeKTH.

oo on OME, no omnroBapyBamero Ha | [lotpeba ox wuTHO
g o . Bucoxk pusnk o nazapsHa
=) nanekyBoaute HaamuHyBa 140 %, ce | 3ajakHyBame Ha
o . HECTaOMITHOCT u
- jaByBa pU3HK O]l T€XKOK KOJAINC WU | MPEKHUTE
& OTpaHUYyBakbE Ha
= npeHanonu noroyiemu o 420 kV co | kanmarureTH.
) . W3BO3HHUTE TPAHCAKIIUU
5 ronemo Binujanue Ha TC JlyOposo, | M3rpanba Ha HOBa
= BO YCIOBM Ha JBOEH
© pU3UK OX mpedekopyBame Ha ropuu | TC MunerkoBo
> ucnasi.
= TpaHUYHU BpeaHocTH, ocumnanuu u | 400/110 kV.
MOTEHIIMjajTHa Ccerapaiuja co rojieM
PHU3UK OJ UCIIaJ Ha MpeKara.
Bo pexum N — 2 peruoHor e
noBp3aH co CKOINCKUOT PEruoH co
= pU3MLM Ol  BUCOKHU CTpyH, Orpanuueno, HO
] . .
= ONTOBapyBame€ Ha JAJIEKyBOJUTE IIOTEHLIMJaJTHO 3HAa4yajHo
) 0 YMmepen PU3HK. .
Q. norosieMo on 120 %, HamnoHu BIIMJaHHUE BP3 JIOKATHUOT
o] [Totpeba onm HOBa
g nomanu o1 99 kV u crpyn Ha kyca 0ajmaHc M 3rojieMyBambe
8 TC KymaHoBo.
2 Bpcka moromemu ox 40 kA Bo Ha TPOLIOLUTE 3a
© KPUTHYHHUTE ja3iH, CO PH3HK O] CUCTEMCKH YCIYTH.
HENPUTYIIEHU OCLMJIAIN U yMepeH
PU3HK.
Bo pexxum N — 2, kako IeHTpajeH
PETHOH CO BUCOK PU3MK OJ CTPYH Ha Kako nenTpanen naszapeH
Kyca BpCKa M TII0jaBa Ha BpBHHU jazosn, N — 2 pexumor
I
S OIITOBapyBama, onToBapyBawmeTo Ha | Ce  mpenopauyBa | MOXE Ja IpEeIu3BHKa
g nanekyBoaute HaamuHyBa 130 %, | CeKIIMOHHMpamke Ha | 3HAYAJHH LIEHOBHU
5 [OCTOM  pPU3UK O  mpeHanoHu | cooupuuuu Bo TC | ocumnanuu U 3rojieMeHa
2 noroiemu o 449 kV u xomanc Ha | Ckomje 1 u  TC | moTpeba on UTHH
S .
5 110 kV wmpexara, pmsuk on | Cxomje 4. WHTEPBEHLINHU Ha
MpeueKopyBamke Ha TOPHU TPAaHUYHU Omneparopot Ha

CHUCTCMOT.
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JECETTH JIEJ

10. ®MHAHCUCKH U TEXHUYKH OﬁBpCKI/I 3a HOCUTEIU H POKOBH 3a UHBECTHPAILE

10.1 Hocurtesn Ha 00BPCKM 32 MHBECTHPah€ BO 32jaKHYBah€¢ HA €HEPreTCKUTE MPexKH
3a moTpeduTe Ha ['OAMIIHMOT MJIAH

TaGena 10. Ilpernen Ha HOcUTENMTE M OOBPCKUTE 3a MHBECTHUPAE BO 3ajaKHyBame Ha

CHCPICTCKUTC MPCIKHU 3a HOTpe6I/ITC Ha IJI1aHOT

Hocuren DUHAHCUCKH 00BPCKU TexHU4IKH 00BPCKU O6pa3znoxenue
CamocTOojHO ja HOcar
¢uHaHCHCKaTa OOBpCKa
u vyl U3BeIyBaaT
3ajaKHyBamara.
IToxpuBaar > 50% on | HocraByBaar TexHuuka | CoryacHo uineH 21 of
TPOIIOIUTE 3a | JOKyMeHTaIuja [TpaBWITHHKOT,
3ajaKHyBambe Ha | (peBUIUpAaH  OCHOBEH | HHBECTUTOPUTE  C€
Mpexara. I'm | mpoekT, emabopaT 3a | AT O MHOXKECTBOTO
3auHTepecupanu | puHAHCHUpaaT W | 3aIITHTa HAa JKUBOTHA | N (MHBECTUTOPH 4YH]
WHBECTUTOPH 3a | U3BeqyBaaT paboTUTE 3a | CpeauHa), MIPUKITY 40K
u3rpaada Ha HOBM | paJjaJiHd BPCKH, HOBH | CIIPOBEAyBaaT MpeIn3BUKYBa
EHEePreTCKU UHOPACTPYKTYPH U JAEN | TEOJOIKU WIH | IPETOBAp).
00jexTu Ol  TMOCTOCYKUTE (32 | TEOTEXHUYKHU Tpomuonute ce
HOMHHAJICH HamoH < 35 | ucTpaxysama U | pacmpenenyBaar Bp3
kV), Bp3 ocHoBa Ha | 00e30emyBaar OCHOBa Ha
bopmyu 3a | IPOCTOPHU DPE3EPBU BO | MPUIOHECOT KOH
pacmpenenoa. TpadOCTaHUIIH. MIPEONTOBAPYBALE.
O06e30emyBaar
OaHKapcka rapaHiuja 3a
usrpaaoa Ha
CHEePIreTCKUOT 00jeKT.
OxaroBopeH 3a
TEXHUYKAa HCIPABHOCT
(mpoBepka Ha TEKOBU Ha
MOKHOCT,
IlokpuBa  pesuayanHu
MIPEONTOBAPYBAKE, Cornacao uned 14 u
TPOULIOLX Of COMCTBEHU .
HarmoHCKu coctojou) u | 20 ox IlpaBUIHUKOT,
CPeACTBa MM 3aeMu. (Ha TEXHUYKH npuem | OIIC copabortyBa co
npumep: EBOP, WBIF). p p Y
. (motBpIa Ha | MuHHCTEpCTBOTO 32
He ja HOCHM mpumapHara
OIIC YCOIIaCEHOCT CO | OIpelETyBambe Ha
¢uHaHCHCKa OOBpCKa 3a
CTaHAapan). Bpm | Touku Ha NPUKITYyYOK

3ajaKkHyBama IOBP3aHU

VMHTETPaJHU CTYAMMU 32

W BapujaHTH, Bp3
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MPEeKHA W [Ma3apHU
aHaJIM3H,  OMpeeNyBa
BapUjaHTH 3a
MPUKITYYOK u
o0e3benyBa momgaTOLU
3a KamauluTerT.
OroBOpeH sa CnornacHo uneH 94
P ox 3akonor, OJIC e
TEXHHYKA HCIIPABHOCT U
IloxpuBa  pesugyanHu mpHeM B0 | OATOBOPCH 3a
TPOLIOLHU 3a OJITOPOYEH  Pa3Boj
p b JTUCTpUOYTHUBHATA A P passoj,
oac JTUCTPUOYTHUBHATA MpPEKa HO  HMHBECTHUTOPHUTE
Mpeka, BpIIU aHATU3U
(32 HOMUHaJEeH HamoH < 34 NPHKIVEOmH  CO ¢uHaHCHpaaT
35kV). PHIGIyHO) 3ajaKHyBamba
HOMUHAIHA MOKHOCT /IO | "/ 2\
10 MW. 2P
00jeKTH.
MunuctepctBoro | Hamzop Haj | Koopaunupa texuuuku | OnpeayBa HOCUTENH
u  Perynaropna | pacnpenenbara Ha | aHAIM3W W YCBOjyBa | U POKOBH, 00jaByBa
KOMHCH]ja 3a | TpoLIONM W OOBPCKU BO | IJIAHOBH 3a | TONMIIHK  W3BEIlTau
CHEepPreTHKA ["ogumHUOT TI1aH. 3ajaKHYBambE. 3a peasim3anuja.

10.2 PoxoBHu 3a peanu3anyja Ha HHBECTULINUTE

PoxoBure 3a peanuzanuja Ha MHBECTHLMUTE 3a 3ajakHyBalkbe Ha IPEHOCHAaTa H
JUCTpHOyTHBHATA MpeXa Mopajiu NMPUKIydYyBambe Ha HOBH €HEPreTCKU 00jeKTU ce epuHUpaHH
Bo Ilianor 3a pa3Boj Ha npeHocHUoT cucreM joHeceH o OIIC A/l MEIICO 3a nepuonor 2025
—2035, [Ilmamor 3a pa3Boj Ha JAUCTpUOYTHBHHOT cucteM JjoHeceH on OJC
Enexrponuctpudynmja JIOOEJI 3a mepuomor 2025 — 2035 u HIIEK, a ce ycormacenu co
3aKOHOT.

Bo Bpcka co eneprerckure oOjektu omndaTeHH cO ['OAMITHUOT IJIaH, WHBECTUIUCKUTE
TPOLIOIM 33 HUBHO MPHUKIyYyBame YTBPIEHH BpP3 OCHOBAa Ha HM3PAa0OTEHHUTE MPEIUMUHAPHH
aHAJM3M 33 TMPUKITYYOK, KAaKO M POKOBUTE 32 peasiu3aliija Ha MPOSKTHTE COTJIACHO JOCTABCHHUTE
CTYZMH 3a U3BOUIMBOCT U ONPABAAHOCT KOU CE COCTABEH JIeJl HA MHULIMJaTUBUTE 32 BKIIyUyBambe
BO ['ONMIIHMOT mjaH, BKJIYYHUTEIHO M TOTPEOMTE O JOMOJHUTEIHU MPEXKHH HHBECTUIIMH
Mopajy peain3alijaTa Ha MPUKIYyYOLUTE CO YTBPACHU POKOBH ce mpukakanu Bo [Ipuior 1 ox
oBoj ["'ogumieH miaH.

EJUHAECETTHU AEJI
11. Cxaagupame Ha eJIEKTPUYHA eHepruja

11.1 CkaaaumuTa HAa eJ1eKTPUYHA €HePruja Bo CKJIOI HA eJ1eKTPOLeHTPAIN

Co IN'opgumramoT 1m1aH ce ondareHy BKYMHO 77 CKIQJMINTA Ha SJICKTPUYHA CHEPTHja BO CKIIOM
Ha MTOCTOCUYKH WJIM HOBU €JIEKTPOIICHTpai. BKkymHaTa MHCTaNIMpaHa MOKHOCT HAa MHTETPUPAHUTE
ckiagumTaTa u3HecyBa 1389,68 MW co BKyIleH KanauTeT 3a ckiaaupamke o1 3465,96 MWh.

[Ipernex Ha ckjiaguIuTaTa Ha EJIEKTPHUYHA CHEPruja BO CKJION Ha EJEKTPOLICHTPAIH €
npuKaxaH Bo Tabena 11.
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TaGena 11. [Ipernen Ha cKIaguIITa HA IEKTPUYHA EHEPTHja BO CKJIOI HA €IEKTPOIICHTPAIH

HNucranupana

P. Hasu Ha mHBECTUTOD MOKHOCT Mncrampan
bp. (MW) karmauuretT (MWh)
1 JAITY HITEM BPYCCEJIC JOOEJI Ctpymuia 24 48
2 BUEHTO EHEPTETUKO JIOOEJI Ckomnje 20 40
3 BETEPEH ITAPK CTEHTOH 45 90
AITY 4 BUHJ] EHEPIIN JIOOEJI yBo3 - 13803
4 s 45 90
Ckomje
5 AITY BETEPEH IIAPK BHUPOBU JIOOEIJI 100 1
Ckormje
6 ALl EJIEKTPAHU HA CEBEPHA 27 544
MAKEJIOHUMJA Ckomje ’ ’
7 JATITY MEJ EHEPIIN 1OO Ckomje 1,6 3,008
8 JATITY MEJ EHEPIIN J1IOO Ckorje 1,2 2,256
9 JATITY MEJ EHEPIIN 1OO Ckomje 3,2 6,016
10 | ATITY XEK COJIAP MK JIOO IlexdeBo 50 100
11 | I'PC COJIAP JJOOEJI Cxkomje 20,7 75
12 EHEPI'O P T'POVII JOO ekcnopT - UMIOPT 1 2,032
bpeenuna
13 JAIIEE CDOHKO XUAPO OO0 ekcmopt - 55 275
umnopt Ckorje
14 | EHEPCOJIAP ECTEJT 21 100 Ckomje 10 30
BAJIKAH PEHEBABJIE HWMHBECTMEHTC
15 . 40 120
H0O0 Ckonje
16 | Mb - UT" COJIAP JOOEJI Cxomje 8 16
17 | Mb - UT" COJIAP JOOEJI Ckomje 8 16
18 | Maptun KoukoB u Biatko Kujajos 0,5 1,03
19 | Maprtun KoukoB u Binatko Kujajos 0,5 1,03
20 | Maptun KoukoB u Biatko Kujajos 2,5 3,44
71 I[THEE I'PUH EHEPIIM CAIUIAJ AOOOEJI 9.9 23.067
Ckomje
22 | ATITY AJTA EHEPIIN JOOEJI Ckorje 1,1 2,563
23 | AIITY EHEPI'O CAH [TAYEP IOOEJI Ckomje 4 9,32
24 | OKTA PAOUHEPUJA HA HAD®TA AJ] Ckomje 2,554 4,472
25 | OKTA PAOUMHEPUJA HA HAD®TA AJI Ckomje 2,554 4,472
26 | EMK Mamu Xunpoenekrpanu JIOOEJI Ckorje 10 20
27 | EMK Manu Xuapoenekrpanu JJOOEJI Ckorje 5 10
28 | XAJ EHEPIIN JOO Ckorje 3,75 16,28
29 | ATITY BUAH EHEPIIN TIOOEJI Ckomnje 2,5 5
30 | AIIE E®T COJIAP IOOEJI Ckomje 20 40
31 JAIIEE 3EH EHEPIIM TPYII HEIOTHUHO 275 45
COJIAP IOOEJI Ckomje ’
32 | AIITY BAJIKAH COJIAP I'POVYII 100 Kouanu 165 618,75
33 | UM BAJIKAH JOOEJI TetoBo 10,35 30,09
34 | EKOMEH EHEPIIN IOOEJI TeroBo 2,8 8,14
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35 | IIITPEEH EHEPTHJA J1OO Ilpunen 0,8 0,836

36 AHIITY T'PAHACOJIAP yBo3 - wu3so3 JJOO 62 185.5
JlonHeHu

37 | AIITY CKAJ COJIAP IOOEJI Ckomje 30 60
AITY bBUI' MET'A MAKEJIOHUJA HAOOEJI

38 22 44
IITun

39 | AITE CYHIEBO 1 00 Ckomje 40 200

40 AIIEE  WHTEP COJIAP CUTU JOOEJI 1.5 3.495
PagoBuim

41 EHEPI'O P T'POVII JOO excnopTr - HUMIOPT 1 2,032
bpBenunia
TATY OOPTUC EHEPTETUKA u

42 I'PAJEXHUIITBO JOOEJI Ckorje 7,521 15,03

43 | ATTEE TUM EHEPTETUKA JIOO Ckomje 10 20

44 AIIEE 3EH EHEPIIM TPVYII APMATVYII 1 42
COJIAP JJOOEJI Ckomje
JAIIEE  UWHTEP COJIAP CUTHU JOOEJI

45 1,5 3,5
PagoBuin

46 | MAJ KOMEPII] JIEAP IOOEJI Ckomje 5 11,2

47 | HOBACOJI EHEPI'M 10O Teroso 1 2

48 | HOBACOJI EHEPI' JIOO TetoBo 1 2

49 | ATIEETY MUT COJIAP IOOEJI Ckomnje 50 200

50 | bpanucnas TprueBckH 18 56,412

51 | TPUHUTU COJIAP JOO yBo3 - u3Bo3 Oxpuna 20 100

52 | BC COJIMC EHEPIIN 10O Ckomje 9,5 20,35

53 | Mb - UI' COJIAP IOOEJI Ckomje 8 16

54 | BUI' EHEPIIW COJIYIIIHC JOOEJI Ckomnje 60 120

55 | ATIEE BUT" COJIAP JOOEJI Ckomje 4 8

56 | AITEE BUI" COJIAP IOOEJI Ckomje 4 8

57 | AIIEE BUI" COJIAP JOOEJI Ckomje 4 8

58 | ATIEE BUI" COJIAP JOOEJI Ckomje 4 8

59 ALl EJIEKTPAHU HA CEBEPHA 15 30
MAKEJOHUJA Ckorje

60 AJl EJIEKTPAHU HA CEBEPHA 20 40
MAKEJAOHUJA Ckorje

61 All EJIEKTPAHU HA CEBEPHA 12 24
MAKEJIOHUNJA Ckormje

62 ALl EJIEKTPAHU HA CEBEPHA ) 4
MAKEJAOHUJA Ckorje

63 | AIITIEE EYPOECA EHEPIIM IOOEJI Ckomje 40 40

64 | AIIEE EYPOECA EHEPIIM IOOEJI Ckorje 40 40

65 | JAITEE EYPOBUA COJIAP JOOEJI Xenuno 1,5 6,25

66 HOHHECTEPI{EJ JOOEJI exkcnopt - uMHoOpT 1375 3,343
Ckomje

67 HOHHECTEPﬂEJ JNOOEJI excnopTt - uUMHopT 0.5 1,29
Ckomje

68 [TOJIMECTEPAEJ HOOEJI ekcnopt - uUMIOPT 172 33434

Ckorje
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[HOJIMECTEPAEJ JOOEJI ekcnopt - uUMIOpT

69 . 0,43 0,75
Ckomje

70 HOHHECTEPﬂEJ JOOEJI ekcnopt - UMIOPT 1,29 2.4
Ckomje

71 | CIIEC COJIAP 10O burona 0,8 1,67

7 AT T'EPMAH EHEPI'O COJIYIOH J0OO 0.8 3,344
[TexueBo

73 | JAM EHEPIIN JJOOEJI Ckomje 25,6 50,12

74 EBH ‘ MAKEJAOHUJA EJIEKTPAHU JOOEJI 9,937 20,35
Ckomje

75 | AOTY AUMP®PEHT EHEPIIM 100 Ckomnje 2 4

76 | BC MHXKEHEPUHI I'PYTIIA IOO Ckomje 18 72

77 | XPOHOC CYM JAOOEJI Ckorje 1104 220,6

11.2 U30/1mpaHu CKJIAJUINTA HA eJIEKTPHUYHA eHepruja
[TIpudarenn ce BkynHo 19 wuHHIMjaTHBa 3a uU3rpaada Ha H30JIMpPaHMU CKJIAQIUINTA Ha
eJIEKTPUYHA EHEepruja, a co IeJ MPUKIydyBamke Ha EHEpreTcCKUoT CUCTeM U 00e30enqyBame

CTAaOMIIHOCT,

TaKCaTUBHO HaBeIEeHHU BO Tabena 12.

CUTYPHOCT U (JICKCUOMIHOCT HA MPEKHUTE.

N3onupanure cxiaguinta ce

Tabena 12. [Ipudarenn MHUIM]AaTUBY 32 U30JIMPAHH CKIIAIUIITA HA €IEKTPHUYHA EHEepruja

P. Hasyp Ha MHBECTHTOP HNucranupana Hucranupan
bp. MokHOCT (MW) | kananurer (MWh)
1 JITEE IVIYTYC EAEH 100 Cxomje 50 200
2 | AIOTEE IUIYTYC BUHJ 400 Ckomje 50 200
3 JAITY XEK COJIAP MK 10O TlexueBo 50 100
4 | AIIYT COJIAP ITAPK I'POVII 10O Ckorje 1 2
5 TECCA I'PVII JOOEJI Ckomje 65,518 131,036
6 KMI" EOJI KBA3AP IOOEJI Ckomje 1 2,32
7 KMI" EOJI KBA3AP IOOEJI Ckomje 1 2,32
8 KMI" EOJI KBA3AP IOOEJI Ckomje 1 2,32
BAJIKAH PEHEBABJIE HWHBECTMEHTC
9 . 120 240
J100 Ckomje
10 | ATTE E®T COJIAP JJIOOEJI Ckorje 60 120
11 | ATITY BC JbYBAI JIOOEJI KaBamapim 10 40
12 | BUX COJIAP EHEPLIM OO Illtun 35 70
13 | MAJ KOMEPIT JIEAP JIOOEJI Ckomje 100 112
14 | AITEE I'EH - 1 COHLIE JOOEJI Ckomje 10 40
15 | AIIEE I'EH - 1 COHLIE JOOEJI Ckomje 5 20
EBH MAKEJIOHUJA EJIEKTPAHU JOOEJI
16 . 4 12,5
Ckorje
17 EBH MAKEJIOHUJA EJIEKTPAHU JOOEJI 4 16.25
Ckomnje ’
AIIEE OOPTUC EHEPT'ETHUKA
18 | ®OTOHAIIOHCKM HEHTPAJIM OOOEJI 50 104
Cxkomnje
19 MOTOP OWJI PUBYABJI EHEPIIN JOOEJI 20 20

Cxomje
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BxynHara mHCTanMpaHa MOKHOCT Ha H30JMpaHUTE CKiIaaumTa u3HecyBa 637,518 MW co
BKYIIEH KalaluTeT 3a ckiaaupame oa 1494,746 MWh.

JABAHAECETTU JIEJI
12. U3Bewmraj 3a peasu3anuja Ha ['oqgMmmHUOT nJ1aH 3a 2025 roauna

12.1 MoaaTouu 3a BKYNHA MHCTAJIMPAHA MOKHOCT HA €HEPreTcKd O0jeKTH 4YMjaliTo
U3rpajada e 3am0YHATA BO MPETXOAHATA IOAUHA

Co T'omumuuor miaH 3a 2025 roxumHa ce omngaTeHW EHepreTckure OO0JeKTH KOM HMaar
onoOpeHue 3a Tpaleme win PemeHne 3a u3BedyBame Ha Ipagda OJHOCHO TMOCTaBYBaWme Ha
ommpemMa 3a KOM HE € MOTpeOHO omoOpeHne 3a Tpaneme W PelneHne 3a COTJIACHOCT 3a
NPUKITYy4YyBamke Ha MPEHOCHATa WM TUCTPUOYTHBHATA MpeXa MM OBJIACTYBAbE 3a M3rpaada Ha
HOBU €HEpPreTcku o00jeKkTH, corimacHo 3akoHOT 3a eHepreTwka (*) (,,CoykOeH BECHHK Ha
Penybnuka Makenonuja“ 6p. 96/18 u ,,Ciyx0en BecHuk Ha PenyOnunka CeBepHa Makenonuja“
op. 96/19, 236/22, 134/24 n 147/24) unum apyT 3aK0H, BKIIYYUTEIIHO U CKJIAIUIITA HA €JIEKTPUYHA
eHepruja 3a Kou 10 MUHHCTEPCTBOTO € NogHeceHa HHuIMjatuBa. COINIaCHO HaBEIEHOTO,
eHepreTckute 00jexT ondareHu co ['ogumHUOT miaH 3a 2025 roguHa ce Beke U3rpaJieHu Win
ce HaoraaT BO 3aBpiiHa (pa3a Ha W3rpanda, MpPU INTO 32 HCTUTE CE HCIOJHETH YCIOBHTE 3a
NPUKITYyYyBamke Ha JUCTPHOYTUBHATA, OJJHOCHO MIPEHOCHATA MPEKa.

12.2 IlogaTouu 3a eHeprercku 00jeKTH NPUKJIY4YeHH HA NPEHOCHHOT CHCTEM, OJTHOCHO
HAa JUCTPUOYTMBHHOT CHCTEM BO IpPeTX0JHATAa TOJMHA, CTPYKTYPHMPAaHH CIIOpe]
TeXHOJIOTHHMTE 32 NMPOU3BOJACTBO HA €JCKTPHYHA €HEPruja U MO PerMOHH OIpee/IeHH BO
pa3BojHUTE IUIAHOBH Ha oneparopure Ha €JIeKTPONIPEHOCHUOT "
€JIeKTPOAUCTPUOYTUBHUOT CHCTEM

Bo I'opgumnauot man 3a 2025 roauna ce ondarenu 481 eneprercku 06jeKT 3a IPOU3BOJICTBO
Ha eJIeKTpUYHA €Hepruja, Co BKYIHAaTa MHCTAIMpaHa MOKHOCT o 1265,89 MW. On BKymHHOT
0poj, 8 eHepreTcku 00jeKTH MMaaT WHCTaJUpaHa MOKHOCT morojieMa oa 10 MW u 3a ucrure e
n3zazeHo Penenne 3a coriacHoCT 3a NPUKIyYyBame Ha IPEHOCHATa MpeXka, 10/1eKa OCTaHaTUTE
SHEepreTcKku o0jeKTH MMaaT PerieHue 3a COIrNIAaCHOCT 3a NPUKIY4YyBame Ha JUCTPUOYyTHBHATa
MpeKa.

Bo pamku Ha [N'ogumanor miad 3a 2025 roauHa ce BKIyYeHU 47 CKiIaguiiTa Ha €JIeKTpUYHa
€Heprvja BO CKJION Ha ()OTOHAMOHCKU €IEKTPOLEHTPANIM, CO BKYITHA WHCTAMpaHa MOKHOCT O]l
93,099 MW u co BKyINeH KamauuTeT 3a ckiaaupame on 282,147 MW kou ce omndareHu co
Mepka 3a o00e30emyBame Ha CHUTYPHOCT BO CHaOJyBameTO CO €JEKTpPUYHA EHepruja Hu
OJIp’)KyBalk€ Ha CTAOMJIHOCTa Ha €JIEKTPOeHepreTckuor cucreM. CkiaauiuraTa BO CKJION Ha
eJIEKTPOIICHTPAIN CE TPEABHICHH 3a MIPUKITydyBamkbe Ha TUCTPUOYyTHBHATA MPEKa.

Hononuurenno, Bo l'oxumuuor tran 3a 2025 roaumHa ce omndareHu 37 H30IMpaHU
CKJIQJIMIITa HA €JIEKTPUYHA €HEepPIrHja co BKyIHATa MHCTaIUpaHa MOKHOCT on 675,624 MW wu co
BKYTICH KalanuTeT 3a ckiaaupame o 1863,896 MWh 3a kou 3anHTEpeCUpaHUTE HHBECTUTOPU
MOJIHECYBaa WHHULMJaTUBU 3a BKIydyBame BO ['oaumHmor 1iaH o MunucrepctBoro. Of
ornaTeHUTe U30JUpPAaHUTE CKiIaaumTa, 11 ce mpeaBHIEHH 3a MPUKIYYyBamke Ha NMpEHOCHaTa
Mpexa, a OCTaHaTUTe 26 3a MPUKIYdyBamke Ha AUCTPUOYTUBHATA MpeXKa.
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12.3 IlomaTtoum 3a eHeprercku O0jeKTHM NPHUKJIYYEHH HA CHCTEMOT 32 MPEHOC U
AUCTPUOYNHja HA rac BO MNPETXOAHATA TOAMHA, CTPYKTYPHMPAHHM CHOpPed TEeXHOJOIHUH,
HAMEHA M PerMOHM OIpe/ie/ieHH BO PAa3BOjHUTE IUIAHOBU HA ONEPaTOPUTE HA CUCTEMHTE 32
NMPEHOC ¥ JUCTPUOyHja HA rac

Bo INogumamoT mnad 3a 2025 roauHa He ce MPEIBUICHU SHEPTeTCKH 00jeKTH MPUKITYICHH Ha
CHUCTEMOT 3a MPEHOC U IUCTpUOylMja HA Trac, HUTY EHEPreTcKu OO0jeKTH MPUKIYYeHH Ha
CUCTEMUTE 3a TUCTPUOYIIM]ja HA TOTUTHHA.

12.4 bpoj Ha wu3gajgeHM OBJACTYBamba 3a H3rpaada Ha eHeprercku o0jekTH 3a
NMPOM3BOJCTBO HA €JIEKTPUYHA €HEPruja co HHCTATHPAHA MOKHOCT eJHAKBA HJIU MOroJieMa
ox 1 MW Bo nperxoaHaTa roauHa

Bo texor na 2025 romuHa, MUHHCTEPCTBOTO MMa M3/IaJICHO BKYNMHO 6 OBJIacTyBama 3a
n3rpaa0a Ha EeHepreTCKU 00jeKTH 3a MPOU3BOACTBO Ha EIIEKTPUYHA €HEePTHja, COrJIACHO 3aKOHOT
3a enepretuka (*) (,,Ciyx6en BecHuk Ha PemyOimka Makenonuja“ 6p. 96/18 u ,,Cinyx6en
BecHHK Ha PeryOnuka CeBepna Makenonuja“ 6p. 96/19, 236/22, 134/24 n 147/24).

TPUHAECETTHU JAEJI

13. Pe3ume

Co TlomumunoTr T1uran ce omdareHu mnpudaTeHW HWHHUIMjaTUBA 3a U3rpajda Ha HOBH
CHEePreTCKH O00jeKTH 3a MPOM3BOJCTBO HA EJEKTPUYHA EHEpruja CO HMHCTAIMPAaHa MOKHOCT
norojemMa Ui enHakBa Ha | MW, npu wmto ce npudareHy BKynmHO 67 MHHIMjaTHBa M TOa 3a
(OTOHANIOHCKH ~ €JIEKTPOLEHTPaIl, BETEPHH EJEKTPOLEHTpadl M KOreHepaTHMBHA racHa
€JIEKTPOLICHTpaJIa.

BxynHara uHCTanupaHa MOKHOCT Ha €HEpreTCKuTe 00jeKTH 3a MPOU3BOJCTBO HA €IEKTPUYHA
eHepruja ondareHu co I'oaumHuoT 11ad n3Hecysa 4416,803 MW.

Bo pamku Ha ['ogumHMOT minaH ce omndareHu 77 CKIaJMIITa Ha €JICKTPUYHA €HEpruja BO
CKJIOIN Ha MOCTOEUYKH EJIEKTPOIEHTPAIM WJIM HOBU €JIEKTPOLICHTPalId, CO BKYIHA MHCTaJMpaHa
MokHOCT 071 1389,68 MW U co BKyIIeH KamarureT 3a ckiaaupame o 3465,96 MWh, kako u 19
M30JMpaHu CKIIaJUIITa CO BKyIHA MHCTamupaHa MOKHOCT of 637,518 MW u kamauuter on
1494,746 MWh.

Bo TogumamMoT mian ce ondaTeHu U BKYIMHO 56 €HEpreTcku 00jeKTH 3a MPOHW3BOJCTBO HA
€JIEKTPUYHA €HEepryja O]l OMIITUHCKUTE EHEPreTCKH IUIAHOBHM JIOCTaBEHW OJ 7 €IMHULM Ha
JIOKaJIHaTa CaMOYIIpaBa, OJHOCHO ()OTOHAMOHCKM EJIEKTPOLICHTPAIM CO BKYIIHA HMHCTaJIMpaHa
MokHOCT of 51,8795 MW, kako m 61 ckiamuiire Ha eNeKTpUYHA EHEpruja BO CKIION Ha
MOCTOCYKH WMJIU HOBU (DOTOHAMOHCKHU €JIEKTPOLIEHTPAIU CO BKYITHA MHCTaJMpaHa MOKHOCT O]l
27,6792 MW wu kamanuTer 3a ckinagupame ox 117,56 MWh.

Bo cornacnoct co Crparerujata u HIIEK, I'opumuuor niaH mpensuayBa u3rpaada Ha
BKYITHO 66 HOBU €HEpreTcku 00jeKTH 3a MPOU3BOJICTBO Ha eiekTpuuyHa eHepruja og OUE, on
kou 3014,103 MW ce doronamnoncku, a 907,7 MW ce BeTepHU €NEKTPOIEHTPATH, CO IITO Ce
00e30enyBa onepaTvBHA MPUMEHA Ha CTPATEIIKUTE LIEH 3a 3rojeMyBame Ha yaenotr Ha OUE no
2040 roauna.

3ABPIHIHA OAPEJBA

OBo0j roaumieH IUIaH BJETYBa BO CHJIa HApEIHUOT JEH OJi JIEHOT Ha 00jaByBameTO BO
,,Cityk0eH BecHuk Ha PemmyOnnka CeBepra Makenonuja“.

Bbp. 57-513/20 IIpercenaren na Bnanara
27 janyapu 2026 ronuHa Ha PenyGnuka CeBepHa Makenonuja,
Ckomje npod. 1-p Xpuctujan MUIKOCKH, C.p.
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TIprutor 1 - TIperie) Ba TPOLLOLE 33 [IPHIUIVEOK LI @UEPLETCKH 00JerTI

1. AHAJIIT3A HA TPOIIOLI 3A ITPHRIYUOK HA KOI'EHEPATIIBHA F'ACHA
EJEKTPOLIEHTFPAJA ,,CTATYCH

1) OCHOBHH HNOJE@TONH H KOHISHTT HA HPHEIY 10K
KO[ellEpil’lMl}llﬂ'l‘d CJIEKIpouSiIrpala ce COSTor O
¢ TacHa TvpbuHa (GT): 340 MW Ha reHepaTopcKH HamoH 15 kY
s Ilapna Typoima (ST): 155 MW Ha reHepaTopeku HarmoH 135 kV
EpaxyaipjaTa Ha CHCPIHjaTa KOH CICKTPOIPCHOCHHOT CIicTeM ¢¢ BpiH mipeky 400 kV tpadocTamina
(BO3MYIIHO H30JHPAHA PACKIONHA TIOCTPOjKA), cO IBa TpaHcdopMatopu 15/400 kV:
e T1:400MVA
o T2: 190 MVA

Harrosmera: TpascpopMaTtopuTe He c& I8N O TPOTIOIMTE 33 NPHKIYYOKOT, HO TpaHcdopMaTopeKime
nomisa (400 KV cTpaHa) ce ommiTyBaaT Kako Jel 0,1 TEXHHUKOTO PelicHIIE.

[TOMITHAIHHOT HATIOHCKH orcer 3a 400 kV Mpexa ¢ 380-420 kV (£5%).
2) PasrpaHHYyBame U CONCTBEHOCT (TPAHINIA HA TIPHK/IYYOK)

Cropen, Mpexnute mipasiaa Ha METICO, TpaxcdopMaTopoT 3agaHo co uenokynHata BH ompema Bo
TPaHCHOPMATOPCKOTO IOJIE (PAcTaBy Ba4H, IIPEKITHY Ba4, MePHH TPaHCPOpMATOPH, 0ABOSHIULIL) MY IIPHIIALA
Ha KOPHCHHUKOT, a 7ieaoT o BH paspojHara mocTpojka Kajie ¢e TIPIIKIVIYBA MOJeTo ¢ Bo goveH Ha OFETIC;
MCCTO HA PAasTPaHHMYEBASC (BO CTAHHIIA) C¢ KICMHIC HA COOHMPHIMEMIC PACTABYBAUM KOH COOHPHMITH.
JIOTIONHITEIHO, KoTa TIPHKAVUVBAKETe & pampiatHo nipeky BH TC m BH moa{own), toramr TC n
PATHaNHIOT BOJ CC TPCTHPAAT KAKO KOPHCHIIMKH, 3 PasTPAHIMYBAaWCTO ¢ AcdMHMpa Ha 3aTC3HHTC
HA0JATOPH HA 1Hoprajor ko crictemckata TC (o concreenoct na OFRIIC).

Lpakrnuao, po Bammor cayuaj (nos 400 kV paevisog 0 1o AS [0 NPUKIVHLIL TOYKa BO HIPSHOCHATA
MPEXA), TOTOBOPHO ¢ OedIHIpa:

¢ TITO OCTAHYBA BO COMCTBEHOCT HA MHBECTHTOPOT (Hajuecto: 400 kV mocTpojkara BO eCKTpaHaTa
— JaJIEKy BOTOT),

¢ 1f TOYHATA IPAHNIIA HA IPHKIYUYOK BO cHeTeMckata TC/TocTojHA Mpeska.
3) 400 LV rpadocraimug WweMa 1 IPAMApHa C1peMa
3.1 Ilpeanor packIomHa meMa (TUIigHa 3a 400 kV)

3a BaKBa MOKHOCT H ITOTPCOHA OIICPATLBHOCT, MIPAKTHYHO PCILICHIIC ¢ JBOjHA COOHPHHMIIA CO CTIOJHO MOJIC!
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* CEKOS 1LONE UM MOKHOCT 34 CC BP3S 1A COGH])II.ILL[EI 1 v GOGl/lplLH.L[ll 2 Hpery UU'[-)lflpll.l'lllKl{
PacTaBy BaA',

* A3 CTIOjHO TIOIE CBOZMOMKYBA TIPSy Bake/CeKIMOHMPAthS Ha CODHPHILII TIPH AsGeKT HIH
oKy Rame (N-1).

3.2 CrangapaHa KoHGHryparrija Ha eqHo 400 KV mome
Trirmuse cexoe 400 KV mone conpigu:

s« SFs npexkunyBav 420 KV (HomimHamHa crpyja 2000-3150 A; KparkocnojHa HCKIYUYHA MOKHOCT
cropea Ik Ha IPHKIYYHATa TOYKA — ¢¢ OTEpIyEa co MEINCO so CTyanjata 3a IPpHKITY UVBambe),

& PACTaBYBAYH {MMHHCKILTPado + 2> COBHMPHIMIKH) U 3336MjVBavH,
¢ CTPYJIOL MEPHH IpalichOpMaTOPH H IIATIOHCKH MepIH Tpalic hopMaTopH,
¢ OBOIHHLI HA TIPSHAIIOH,
s TIOPTAJH, HOCCUKH KOHCTPYKIIEM, H30TATOPH, CIOjHH MPOBOIHHIITICBICCTH ¢ OO HPHHIIH,
¢ KOMaryin OPMapH, HPAKIYHIK KYTHIL, Ka0JH 10 KOManEa 3rpaa.
4) Omue o nonumba (A1-A08)
Ilone Al — 400 KV MepHO noTe

HaMeHa: NPecMSTKOBHO M KOHTPOJIHO MEPSHhS Ha Pa3MEHSTATAa SICKTPHMHA SHEPrHja Ha MECTOTO HA
TIPHKIYUOK, JIOLIFPAHO TI0 TIPABHII0 GIII3Y A0 TPAHHIATa HA pasTPaHHYy BAC/MCCTOTO Ha IIPHEITYYOK.

MepHOTO MECTO 3aJOLKUTSAHO O aka: MEPHH TPaHCPOPMATOPH, CCKVHIAPHI MEpPHH Kola, Oporima,
HIOMOITIHH YRS, ypeu 3a CHUHATHAA LM HA 30D H KOMYHHKAlHjA.
3a MEPHHTE TPAHCHOPMATOPH ¢¢ HaBeayBaaT ¢TaHgapar (MLEIICO Gapa yeormaceHoeT co MKC EN 6004 4-
1/-2/-3/-5 3a cTpyen Tpac(HoPMATOP/HATIONCKH TPAC{HOPMATOP BO MEPIU MECTAa).

Bo KoMaHAHATA 3IPada ¢¢ [T0CTABVBAAT:

* 2 HE3ABICHH CHCTEMH (MPECMETROBHO + KOHTPOITHO ),

s JAJCYMHCKO YHTAKC/AKBH3HINT A comacHo Sapatbara Ha METICO
lloae A2 400 kY rpaucopmMatopeko 1oe
Hawvena: mpruxoryyox Ha T1 15/400 kV, 400 MVA ko 400 KV coOUpHHILIU.

¢ IlpumapHa ompeMa: NPEKHHYBAY, PACTaBYBadll, CTPyeH TpaHchopMarop, oBoTHHLM, (HATIOHCKH
TpaHOpPMATOp Mo NoTpcha), IOPTAIIE H IPHKIYYOLH KOH Tpado.

«  Samrore: audepeiiinfjania sanrrara 1a rpancdopMarop, pelepsiia najecTpyjnasemMjocnojia,
1IPEKHITY BA4-FIEVCIIEX , DIOKA M CO 3438M] Y BaUEL

Ilone A3 — 400 KV ¢mojHo mone

HaMeHa: CoKLMOHHpahe/CTIOjyBabe Ha COOMpPHHUA 1 H COOMpHHIIA 2, OAPKYBaWe 083 MPEKHH Ha
HCTIOPAKA, OTICPATHBHH MaHHITYJIALIHH.
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¢ TIpumapna oupeMa: UPSIKILLY BaY + 110 /B CODUPIIYKH PACTARY BAYH CO 3438MJVBAYH.
e 3aIUTHTH: 3aIUTHTA HA COOHPHHITH
lloae A4 400 kV rpaucopmMatopeko 1oue

HaerTieo mo komHlenT Ha A2, 3a T2 15/400 kY, 190 MVA, co coo/IBeTHO AHMSHIHOHHPAHE Ha CTPYSH
TpaHchopMaTop/ oIpeMa.

lloase A3 400 KV 1B uoie (JMIICKO 1101g)
Havena: mpuziy dyBatse Ha HoBHOT 400 KV nanekyeon (1218 m) KOH NpEHOCHATA MPE:Ka.

¢ [lpumapHa ompeMma: WMIHHMCKM TPEKHHYBAYy, JHHHCKH PAacTaByBau + 3a3eMjyBald, COOHMPHHUKH
pacrasysaun (SB1/SB2), crpyen 1panchopuarop, KalauMTHBESI LANOHCKH Tpaucdopmarop,
O BOTHHLIH.

e Jomomm: mHEcKH Tparl / PLC onpeMa I/HIH ONTHYKA 3aILTHTA €O JAJCHHHCKA KOMYHHKAIIH]a
mpexy OITHUKCO 3ASEMIVBAYUKO JAJKE (mpenopauipo 3a Op3H 3aITHTIV CATHATH3AI[H]A).

¢ SAIUTHTII AHCTAHIIHA 3AIITITA, 3eMjOCIIOfHA, ABTOMATHKA 34 MOBIOPHO BKIYUVEAKE (IO Gapamke
Ha CHCTEM-OMEPATOP), 3AIITHTA CO AANSUHHCKA KOMYHHKALIITa

TTone AQ6 — 400 kV Tpatic popmaTopcKo TTone
Buzejku ce HabeIyBa JOIMOMHUTEMHO TPaHcPOopMaToPeKo oI, TEXHIMKH 61 S1110:

e Pe3epBHpPAHC Mod¢ 33 HAHO TIPOMMpPYBak¢ NpH  MITO  TOYHaTa HaMeHa  ¢¢
Aehimupa 5o CTYAH]aTa/AOTOBOPOT 3a TIPIIUTY Ty BaIbE.
Bo omicoT ce MpeABHAYBA TIEIOCHA MPHMAapHAa HHPPacTPYKTYpa Kako A2/A4 (He3 BRIVYEH
TpaHchopMaTop BO TPOIIOLH).

Tloae A07 — 400 kV B none (pesepea)

TTone AQ8 — 400 kV JIB mome (pesepra)

Haxemna: i 400 KV pogosi. Bo 0CHOBHO pellleHIe ¢€ MPelopauyba dapeM:
*  IPAJSHKHA NIOATOTOBKS (TeM eI/ KaHA I/ TIOPTATIL P3¢ PBHI MO3INIMI Ha CODHPHHINT),
¢ OCTaBCH MPOCTOP 34 HJIHO OTMPCMYBaEbe 6C3 TONCMH TIPCKHHH BoO padora.

5) CekyHAApPHH CHCTEMH: 3aIUTHTA, YTIPABYBAHE, MEPEHHE, TSICKOMYHHKALIHIL

5.1 Odepexu koH METICO (Hagzop/vIipaByBaibe Il pa3MeHa Ha Mo;IaTo1H)

Bo Cryaujara 2a NpUKIYHMYyRakhe €& VCOTTACVRAAT, Mefy JPYroTo: CHCTEM Ha pelejHa zammiTa
(KoopmIHaIngja), Mepebe Ha EE, cHeTeM 3a JaNISIMHCKH HA130p H YNIPABYBahe, KOMYHHKALIMIL H MOCTAITKH
BOHOPMA.THH/XaBapIICKH YCIIOBIL.

KopiicHuEOT (nporzeoguten) uMa o0Bpeka Ja JocTagyBa ao MEIICO, Mmefy ApyToTo, Mepema Ha
AKTHBHA/PEAKTHBHA MOKHOCT 10 SAMHIMIA H Ha HHBO Ha EJICKTPaHa, HATIOH/(PEKBEHIM)A M CTaTyCH Ha
TIpHMAapHa OMpeMa, KAKO M MOJATOLI 33 CeKYHOApHAa Perylallfja aKo ¢ TIPHMEHIIEBO.
Heto Taka, KODHCHHKOT ja IUIZHHPA M OJPEKYBA TSNCKOMYHHIKAlHCKATa HHGPacTpyKTYpa BO CROJA
COTICTBEHOCT 11 MY ja oTctamyea Ha METICO onpemarta/ype/miTe 3a HAT30p M yipaBvBawe co 400/110 kKV
Je0T O TIPUKITYUOKOT, COTTIACHO MOTOBOPHIITE PEIIEHH]ja.
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5.2 3awrrurid GviakoEn (raunrgen vuiadyays 3a 400 KV npukivaog)

[

("1}

Junuja (AS): OHCTAHIHA + 3€MJOCHIOjHA, 3AMITIITA CO TAIEYHHCK KOMYHHKALIa, aBTOMATIKA 32
TOBTOPHO BKIYVUYBAIbe (aK0 ¢¢ Gapa), CIEXPO-TIPOBCPKA , 3AINTHIA O HCHCIIPABHOCT HA
TIPEKHHY BAYOT.

TpancdopMaTopekn Tomka (A2 A4/A06): midepentmjaara, Byxomr‘temnepatypa (Ha Tpado
CTpaHa), Pe3epBHH HAJCTPY|HU/3¢MjOCTIOJHH, OTPaHHYY Batha 10 HATIOH/ () PEKBCHITH] .

CUGliplLl/l.LLHZ JAWTHTA ElA CUG}I]JIIILL[H (ABOI{HHHJUIU), JAUITHTA O HSHCLIPpABHOCT 114 HPOKHIY BA40T
M IOTHKI 33 OI0KATH.

CHCTEMCKHM  ARTOMATHKI:  TIIHATIOHCKA  3AlITHTATIPEHATIOHCKA  BalTHTA,  TIO/KDPEKBSHTHA
SallTHTAa HaAQPEKBCHTHA 3aIUTHTA, TEHCPATOPCKH OTpaHIriyBama o Dapase Ha MEIICO (ce

nedrHipa o CTyamja).

5.3 cHcTeM 3a HAg30p H _\«'HpaB}"Ba]—bE#‘,I[aJ’[e‘IHI-ICKﬂ TePMHHATHA SAHHHIA H crmponuaamija

NadeuHHCKA TEPMITHA.THA SHHILIA CIICTEM 32 HaJ30p M YIPaByBake HHTSPPEc A0 JHCIIEUEPCKI
uentap (ILC 60870-5-104 nIH eKBUBAICHT),

GPS ppeme (IRIG-B/N'TP) 2a ToueH 3amic Ha HACTaHT,

KOMYHHKALMja MPCKY OITIYKO 3a3¢MjYBAUKO jaxc Ha Jaixckysoaer |/wm PLC, co poayHIAHTHH

KaHaJM 3a KPUTHYHIL 3aI1TTHTH.

5.4 Mepetbe H METpOTOTIjA

MepHHTe MecTa, ONPeMAaTa U NPHCTANOT,/ TUIOMOUPAILETO ¢& BOJAAT [0 MpabinaTa Ha MEIICO; MepiniTe

TpancGopyMaropu 1 OPOHIA Ce YCOrIacyBaar ¢o 0apalil CTaIapaM v IPOLS Y PI.

6) 400 kV manckyeoa ogmoac A5 (L= 1218 m)

6.1 TeoMeTpHja H KOHCTPYKIGH)A

BrymHa JokiHA: 1218 m
Epoj pacmonn: 11
Hajmonr pacrnion: 133 m
Hajkpatok pacrion: 82 m

Bpoj cTonboBH: 12 (NodeTeH IopTa/cTond — 10 MefycTenb0BU + 3aBpLUeH ¢To.I5/TIOPTall, 3aBUCHD

01 Tpacara)

6.2 Turmi4HA TeXHUYKH eieMeHTH (3a 400 kK'V, eqMHeYeH cHeTeM)

LIE.J'[H‘]'I—IO-])CIIIGT‘KEI.CTP[ CTONDOBH (C}'CITCH?)"OHH  3ATERHW/ATOIHH CIOPE;T ariiv H MEXaHHKa Ha

Tpacara),
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e  (da3HU IPOBOJHHIM BO CHOII cO H300p CTIOpE TEPMHYKHI M KOPOHA KPUTCPHY MH,

e Ejfcw/Ba 3alUTHTHH TIPOBOJHHIM, CO HAjMalKy ¢ICH ONTHYKO 3a3¢MjYBauko jake 3a
TeIeKOMYHHKAIHH/3aMITHTA CO JaJeYHHCKA KOMY HHKALIH]a,

. HSOJI&TOPCKI/I BCHIH CO COOJABCTHA ITOJ3HA ITAaTCKa (33 JIOKaJIHO SQFQZ[yBaH)C),

«  3azeMjvBame Ha CEKOj ¢TONMO M KOOPIMHAINjA Ha M30JallHja (OJBOTHMINL/CKPAHHPAme KAIS ¢
moTpedHo),

e lprcTanHH MATHITITA /IO TEMENH 32 MOHTAXKA H OJIPAY BATbe.
6.3 Paboru (u3eeada)
e leomercko 00eIICKYBAhEe U PACUHCTYBAE,
o TeMmemi (0¢TOH + aHKSPCKH KOIICRIH),
+ MonTaxka Ha CTONOOBH, Pa3BIeKy Batbe HA TTPOBOHUI, OTITHUKH Kalel,
s+ HcnutyBarba: KOHTHHYHTET, OTIIOPH Ha 3a3eMjy Bambe, KOHTPOJIA Ha TIPOBHL, (asupaime,
e Ilymitame 1o/ HAMIOH 110 KOMIUIETHPAIhe Ha 3aIITHTH/KOMYHHKATIAH.
7) Ilymitamke BO paboTa (KOMHCHOHHPATHE )
Pejrocaen (TUITHYHO):

1. ,Tectupame 63 HAIMOH “ TECTOBH: CEKYHAAPHH KOJIA, PeJICJHH JOTHKH, METy3aKIIyuy Bambe, CHCTEM
3a HaJ30p H YIIpaByBae, BPeMe/CHHX POHH3AINja, TeICKOMYHHKALTHH

2. TlpumapHH  TeCTOBH:  BHCOK  HAITOH/H3OJAIMCKH  TECTOBH  Ha  OlpeMa,  CTPyeH
TpaHcHopMaTOp/HAMOHCKH TpaHcdopMaTop TONapUTETH, MPHMapHA HHJEKIHja KaJe € oTpeOHO

3. Tectopu co MEIICO: gajgcydHCKH CUTHAJIM, KOMAaHJIYBaHme, MEPHH IIOJaTOLW, 3aILTHTa €O
JAXeUHHCKa KOMYHHUKAIH]a

4. Hamoncka npo0ba U TipoOeH MOTOH, (HHATHHU 3alHCHULH H IIPHMOTIPE JaBambhe

8) Ilpurka3 Ha Tpormoim (amantupadn 3a PC Makegonmja) — BE3 tpancdopmatopn

Omdar Ha miporieHKata (Bkaydeno): 400 kV AIS onpema i MoHTaxka 3a Tomuma A1/A2/A3/A4/AS5/A06,
COOHPHHIIM M  KOHCTPYKLHH, CEKYHAAapHH  CHCTEMH  (3alITHTa/CHCTEM 3a  HaA30p H
VITpaByBak-e/ Mepemhe/TeNIeKoM ), TpaJeKHH padoTH (oTpaja, 3a3eMjyBaibe, martumTa), 400 KV maixexyson
1.218 km co 12 CTONOOBH, TECTHPaIbha " KOMHCHOHHPAHE.
He e Brayueno: camure TpaHchopmatopu 15/400 kV, reHeparopck 15 KV MOCTpojKH, €BEHTYaJIHH
3acUyBarba BO TIPEHOCHATa MpPEKa HaABOp o IPHKIYYOKOT, HagoMecToip mro MEITICO v mpecMeTyBa
o MeTofonorHja/Cryanja (ce AeduHupaar so CTyamjaTa 3a IPHKIYYYBakbe H JOTOBOPOT).
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HHAMKATHEHA KATMTAJHH TPOILOLIE NP OLCHKA

Lp. Craska :']Iip{;;u;ma
1 400 kV MepHo onme Al (oTipema + MOHTax%ca) 1,030,000
2 400 kV TpancdopMaTopeko mone A2 (Ge3 TpaHcdopmarop) 950,000
3 300 kV cnojuo noie A3 950,000
4 400 kV tpancdopMaTopero mone A4 (6c3 Tparcdopmarop) 950,000
5 400KV JIB e A3 (ling bay — PLC/uHrepdejon) 1,200,000
6 400 kV TpancdopmaTtopero none A0G (pescpsa‘cTapTHO, O3 TpaHcdopyarop) 900,000
7 T'pajesxHa MOATOTOBKA 3a Pe3¢PBHHU NoMHba AU7T+AOR 400,000
8 CoOUPHHLU, KOHCTPYKLUHH, [TOPTATH H Mel VIIOBpP3VBahe 800,000
9  (CeKyHJIapHH cHcTEMH (3amITHTa, Mepeise, RTU/SCADA, DC, ppems) 1,500,000

10 Tenekomynuraupnn  (OITHUKO  3AZEMIVBAUKO  JAKE/PLC  wmepdejon, 550,000
3ATUTITA cO JIaTeUHHCKA KoMy HHKaITHja, I AN, GPS) ’

11 3asemjysaibe, 01pajd, LATHINTA, OCBETILY BAILE, APeILLNKa 650.000

12 TIpoekTtupake, enadopati, Ha/I30p, J03B0IH 550,000

13 400 kV gamexyeon 1.218 km (12 ¢ToM0OBH) — MATE I aJI+MOHT KA 1,600,000

14 KommcroHHpame, TCCTHPARA, MPOOCH MOTOH 250,000
Mery30mp (Oe2 HeNPEIBIISHH ) 12,300,000
HenpeapraeHu/pusHK (<10%) 1,230,000
Brynto (6e3 AJB) 13,530,000

Bryniuo (co B 18%) 15,965,400
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2.AHAIBA HA TPOITOITA 3A 3AETHUYKHA ITPHK/IIYUOK HA POTOHAITOHCKA
EJIEKTPOLIEHTPAJIA ,, JOJTAHI (AEJI O/ IIJIAH 2025), BETEPHA EJIEKTPOLIEHTPAJIA
»BUEHTO EHEPI'ETUKO, BATEPUCKO CRJIAJIUINITE 3A CRIAJUPAILE HA
EJIEKTPHUHA EHEPTUJA ,, BT CTOPUII“, BATEPUCKO CRVIAJUIITE 3A
CKJIAJJHUPAILBE HA EJIEKTPUYHA EHEPI'HMJA ,,bHI EHEPINT 1 BATEPHCKO
CKJIAJHUIITE 3A CKIIAIITPAIBE HA EJIEKTPIIUYHA EHEPTTIJA ,,BHEHTO
EHEPT'ETHRO*

1) OmuT KOHUENT Ha 3a8THAYKH TIPUKITY 40K

H.]'IaHI/IpaHI/IOT 3aCTHUYKH TIPHKITYYOK TH 0662[1{[—[}’]3& CICIHHUTE l'[OCTpOjKI/[ Ha €JHa 3acJHHYKa TOYKa Ha
TIPHKJTYYOK KOH IPEHOCHATa MPEXKa:

s  @FII ., Jomamu“: 57 MW

* Betepen napk ,,Buenro“: 57.6 MW

o Cxmammura (BATEPYICKM CHCTEM):
o ,bur Cropm“: 40 MW
o ,,bur EHepyu®: 40 MW
o ,,BueHTto EHepretuxo™: 40 MW

BxyTiHa WHCTaqHpaHa akTHBHA MOKHOCT: 234.6 MW.

CHTe oBHe H3BOPH (HAjUeCTO HECHHXPOHO TIPHIIIYYSHH MPEKY €HePreTcKa eNeKTPOHHKA) ce TpeTHpaar
KaKo aHCaMOJI co €/IHa 3ag/THUYKA TOYKa Ha MPHKIYYoK Bo cMucaa Ha MEITICO MpeKHHOT KoJeKe.

3aeJHHIKHOT TIPUKITYYOK ce H3BeAyBa Mpeky HopomseeAeHa TC 110/35 kV co BkymHO 5 TpaHcdopMaTopn:
s 2 x63MVA
s 3 x30MVA

BxymmHa TpaHcdopmaTtopcka MokHoceT: 276 MVA (co omepatHBHa pe3epBa 3a (pakTop Ha MOKHOCT H
OTpaHIMYBAba BO H3B03).

2) Tpaucopmaropeka ctanmiia 110/35 kV — mpuMapHa 1iremMa H MocTaBeHOCT
2.1 110 kV passoano moctpojka (PI1 110 kV)
ITocTaBeHOCT (Criope]] GaparmeTo):

o 2 maesHu 110 KV 1aJeKyBOXHU IOJIHERA

« 5 TpaHcdopmaropeku mommba (110 kV crpana)
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¢ (IUIyC MIMHCKH CHCTEM — IIPEMIOPaYaHO CO CEKIIHOHHPAHLE)
IIpemopavana mpuMapHa mema (110 kV):

e  CMHONIMHU CUCTEM CO NIHHCKH TIPEKUHYBAYW/CEKIIMOHUPAmhe W MOKHOCT 3a OApKyBame 03
LIENOCEH HCITal.

« AIS (oTBOpeHO) pelieHHe € HajUecTO €KOHOMCKH ompapaaHo 3a 110 kV (Bo 3aBucCHOCT of
3CMJUIITES/VCIOBH).

Cexoe 110 kV nmole THIHYHO CcOAPKH: TIPEKHHYBAY, pPa3IBOjyBAYM, 3a3eMjyBaud, CTpYyeH
TpaHc hopMaTop/HATIOHCKH TpaHchopMaTop (cTpyeH TpaHcHopMAaTOP/HATIOHCKH
TpaHc(opMaTop/KaNalliTHBEH HAMOHCKH  TpaHc(opMaTop), OABOJHMIMM, MEPHO-3aIITHTHH KOJa,
KOMYHHKAITHH H Mely3aK/IydyBatba.

2.2 35 kV passoano moctpojka (PIT 35 kV)
IlocTaBeHOCT:

e 35 paesHu 35 KV JajeKyBOIHH mojHmba (3a npuKIyuHu Guaepu og OEL, BIT u BATEPHCKM
CHUCTEM 6710K0BH, KaKo H Pe3epBH )

e (mperopadaHo: 1-2 NIMHCKH CITOJHH ITOJHEGA 38 CEKIMOHHMPAIHhe Ha ITHHUTE)

IIpemopayaHo pellicHIE: BHATPEIHO METANOKIAACHO 35 KV IMocTpojyBatbe, CO BaKyyMCKH HMPEKHHYBadH H
JUTHTAJIHH peca.

2.3 Tpanchopmaropu 110/35 kV

TparcdopmaropHTe ce Ae o IPHKIYYOKOT H ce BKJIYUyBaaT BO HHBECTHIHjaTa. THIIHYHA cTieIp(uKalija
(3a OCHOBEH IIPOEKT):

« Hamon: 110 kV/35kV (co OLTC Ha 110 kV cTpaHa)

e MoxHoct: 63 MVA 1 50 MVA

e Bekrop rpyma (mpumep): YNd11

+ Jageme: ONAN/ONAF

s Hmneganca (mpumep): 12—14% (IOTBPJA O CHCTEMCKH CTY/IMH)
e  OrpaHuuyBama Ha 3ary0OH cTiope]] TEXHHUKH Y CJIOBI/ TEHAEP

3a0enenika 3a HeyTpada/3azeMjyBambe 35 kV: ce gedurmpa co MEIICO/omeparopekata dumozodija
(PE3UCTURHO, PE3OHAHTHO HIIH TIPEKY 3a3¢Mjy BAYKH TPaHCHOPMATOP) U BIHjac HA 3AIITHTHTE 3a 36MJOCTIO].

3) Ipukayy Bambe Ha TIPOH3BOHUTE KalAIUTETH H CKJIaumTaTa Ha 35 kV

Cekoj 00jeKT ce TIPHKIY4yBa co coricTBeH 35 kV ¢uep (i nioBeke (uaepH, 3aBUCHO 0/ BHATPENTHATA
KOJIEKTOPCKa Mpexka), Bo mocedHo 35 kV morne o TC:
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e OFEIT ,Jonanu*: uaseprepu — 0.8/0.4 kV — 0mok Tparcdopmaropu — 35 kV komekrop —
duaep(u) g0 TC

+« BII ,Buenro“: TypOuHH (cO KOHBepTOpH) — TpaHcdopMmarop Bo Kyna/mmatdopma — 35 kV
Kosiekrop — duaep(u) go TC

« BATEPHUCKH CUCTEM (3x40 MW): PCS — tpancdopmatopu — 35 k'V konekrop — duyiep(u)
mo TC

Iopaxu 3a¢HUYKHOT TOUKA Ha NPHKIYYYBalhe, C¢ HMIUICMECHTHPA LICHTPAJICH CHCTEM 32 VIIPABYBAHE CO
AKTHBHA MOKHOCT (P-THMHUT) U peakTHBHa MoKHOCT (Q/U), Koj:

e He JJO3BOJIYBA IIPSOIITORAPYBakke Ha TpaHchopMaTopure/110 kV m3poqute,
e 00e3benyRa IPHAPKYBALS A0 3413 J¢HH HHCTPYKLIIH,

+ 10 KopucTH BATEPUCKHY CUCTEM 3a Ma3Heme HA BapHjal[UH (paMIia), aricopriipja Ha BUIIIOK 1
ITOMOTIHH Y CITyTH.

4) CekyHAapHH CUCTEMU: 3aIlITHTA, MEPEIHE, CHCTEM 3a HAA30D H YIIPABYBAthe H TEICKOMY HUKALIUH
4.1 3amTuTH B aBToMaTHKa (MHHEMYM 32 110/35 KV npHKIyyoK)

s Jlumvcka samtara 110 kV: mucranima/mudepenipjamma, OHL 3emjocrioj, aBTomaTHka 3a
MOBTOPHO BKIyUyBame (AR), CHHXpO-yeK.

s TpancdopMmaropcka 3amTHTa: qUpepeHIHjaTHa, BYXOMY TeMIepaTypH, pe3epBHa IPEKYCTPYjHA H
3eMjOCTIOjHa.

e [Mumcka 3amtaTa (110 KV 87 o motpeba 35 kV).

e 35 kV duaepu: TpeKyCTpYjHA + HACOUHA 3EMjOCTIOjHA, TIO/HaHATION, (pEeKBEHIM]ja, TOTUKH 32
CEIeKTHBHOCT.

e IEC 61850 (npemopayaHo) 3a UHTEpOTIepabUITHOCT, Op3H KOMYHUKAIIHCKHN 3aIITHTHU ITOPAKH 3a
Op3u GIoKAIH.

4.2 KomepImjanHo Mepethe

Ce medunmpaar MepHH TOUKH corliacHo nipasmwmara Ha METICO; | MepHa Touka“ U ,MepHa ofipeMa“ ce Jeil
ox MEPHHOT CHCTEM.
IIpaxTH4HO, BO BAKOB 33 JHHYKH TIPHKIYYOK HAjUeCTO HMa:

¢ TJIaBHO KOMEPIMjaTHO Mepelhe Ha TOUKA Ha MpUKIy4YyBame (Ha 110 kV cTpaHa — HeTo pasMeHa co
TIPEHOC),

s JTOIOJHHTE/IHH MEPHH TOUKI/TIOAMEPEIha 10 00jeKT (3a OMJIaHC/BHATPEIIHA paclpeaeiioa).
4.3 cHeTeM 3a HaJ30P M YIIPABYBathe/ TeJISYIIPaBy Balhe H KOMY HUKALAH

e JaNeUHHCKA TCPMUHANHA ¢AMHMIA/CHCTEM 3a HAm3op M yopasyBame Bo TC, mokammm HMI,
JMaXeunHcKo yrpaByBate Ha 110/335 kV ompema.
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o Komynwmkaimja mo H/AI/mucmevep sa MEIICO mipeky onTHYKH cHCTeM (HajuecTo ONTHYKO
3azeMjyBauxo jaxke mo 110 kV manekyBoj WK He3aBHCHA OTITHKA).

3) dazHa peanuzaimja {criope, 6apabeTo)
daza 1 (HHAIHjaTeH IPHKIYYOK)
Ce peamnupa:
e 1 m3aesHo 110 kV manekyroaHo 1oje
¢ 1 %63 MVA TpanchopmaTop
¢ 1 x50 MVA TpancopmaTop
+ 2 TpaHcdopmaropeku TTomHmba 110/335 KV (3a THe aBa TpaHcdopmartopa)
e 110 kV ganexysoa ~4 km (eAHOKpPYKEH)

Opaa daza 06e30¢IyBa HHULMjaIe¢H KamaipTeT 113 MVA # 0B03MO:XYBA IYIITAIE BO padoTa Ha aei/daza
O TIPOU3BOACTBOTO WM CKIATHPAILETO CO OMEPATHBHH OTPAHHYY BaIha Ha MAKCHMAJICH H3BO3.

daza 2 (kpajHa KOHQUTYpaIHja U 3r0TeMeHa CUTYPHOCT )
Ce peamzupa:
* ocTtarok of TC (mpeocTaHATH TTOJHEA U OTIPEMA),
e gsoeH 110 kV mamexyson ~8 km (IBokpyxeH),

e 2 Hopu 110 KV JajeKyBoJHH ITOJHEA BO HOBou3beaAcHa TC ,Banrtamja“ (3a mpueM Ha JBOJHHOT
JTaleKyBOJT).

6) A quKkaTHBeH TIpHKa3 Ha Tporiolu (agantupand 3a PC MakeoHija)
6.1 PedepeHTHH T[eHOBHH HHIHKATOPH (32 KaIHOpalpja)

s  HamMeHHYHa cTpyjaER mHmkaTopu 3a 110-150 KV HagzeMeH JamekyBof (2 Koxa): Meaujata 0.26
mrumoHH €/km.

e HamMeHH4YHa cTpyjaER HMHaMKaTOpm 3a HamaMeHHYHa cTpyja Tpadoctanuim 10-60 mommiba
(a0B0): MeamujaHa 30.601 MEHHOHH €/06jeKT.

+ HamMeHH4YHa cTpyjaER HHHKaTOpH 3a eHepreTckH TpaHcdopMaTop (Tipumep 150/60 u 220/66):
~1.1-1.7 MmuymoHH €/00jeKT.

« JlokaneH pex Ha romemuHa (METICO): teryep 14 mumionu € 3a ~100 km 110 KV marmm (=0.14
mimoHn €/km) 1 qorosop 4.6 MumHoHH € 3a peputamusaiwja Ha TC ,JTyoposo“ (400/110 kV) —
KAKO HHAUKATHBHH Pe(epPeHIM 3a PETHOHOT.

s IIpoerrn Ha MEIICO co kombuHupana TC + miHuH ce Bo pen ~34.7 momond € (2024 o6jasa).
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¢  EFPI/ECEPP upoexr co npouenera spesuocr 405 smvcmonn € (ueropueku penep sa HV
PEKOHCTPYKLIHH/OMPEMa; OITTHEKA JTHHHIL).

6.2 UHauKaTHBHA MpecMeTKa (0e3 J/IB; BKTYI¢HH TpaHS PopMaTopH)

Hanmowmena: llonony ¢ (Habaeka + MOHTaKA — TeCTHpame/TIyITawe). ToTHHTE ¢yMH 3arucar o nzbop
AIS/GIS, rconormja, MPUCTATIHLL TIATHIITTA, cKeITponpiijaina, 6apama Ha MEIICO u TeHICpCKH VCIOBIL

Craska Hanoc (MumioHH €)
Tpancthopmaropr (2363 MVA — 3x50 MVA, co MOHTAKA H HCITHTY Batha) 8.40
110 kV AIS nomea | IMIMHCKI CHCTEM 4.35

35 KV MeTanoKIaAcHO MOCTPOJyBathe (35 GpuaepH — MIHCKH CIIQJHH [T0Hba) 2.69

SamtHTa/apToMaTUKa’ SCADA (BRI HIMHCKA THHHCKA/ TPAHC ), 3AIITHTA) 1.40
KoMmepinjamHo Mepere (¢TpyveH/HanmoHeK TP, Mepiita, TECTORH) 0.45
Tenekomynukatuu (onrdky/ upenoc/mrepeje qo METICO) 0.60
TMomonmm cuctemrt (AC/DC, UPS, 6atepum, quzemn, ITVAC) 0.85
3azemjyrarke + rpoMaOpan + Mepeha (CTEr ToTHp) 0.35
I'pancxuu paboTH | KOMaHIHA 3rpaJa/KaHa M/ TIaTHILTA/ 0T Pa,1a 5.40
110 kV ganekysomi (4 km ¢aHOKpy#eH + 8 kin ABOKpY#EH) 3.56
2= 110 KV ganexyso i nosmwa zo TC |, BanTamuja® (IpolLHpYBa ke ) 1.10
HizxeHe pHHTY JO3BOIH/ HAI20p/ TyTIITalhe Bo paboTta 1.60
Mefvabup 30.75
Ilenpe nprzeHy/ pesepsa (10%) 3.08
BKYIHO (opreHTHpHO) 33.83 wHonn €

Opuenrnpiio o jenap: = 2.08 muamjapim MK (co kype ~61.56 MEKJI/€ 3a noderor na 2026, camo 3a
rpy0a opHeHTAINja; 32 oHII]anHA KOHBSP3HjA KOpUCTETe Kvpe Ha IIBPCM).

6.3 ©a3HO (OPHEHTHPHO)
s @Pazal:~17.63 mumionu € (co 10% pe3epra)

e Daza 2 ~16.19 MHTHOHI € (co 10% pcIcpBa)
(ofenbara ¢ HAaTPABEHA CTIOpe,] MPEIBHICHITE MOMHA/ TPaHCHOPMATOPIL THHICKI JTOKHHIG
peanHo Ke ce veornacH co ¢eHamHioT 6poj 35 kV drmepu so Paza 1.)
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3. AHAI3A HA TPOIIOIIA 3A ITPUKJIYVUHOK HA ®OTOHATIOHCKA
EJIEKTPOLIEHTPAJIA ,, TOJTHEHI*

1) OmuT KoHIIeNT Ha MPUKITYYoK (310 MW @OEI] — 400 kV mpeHocHa Mpe:Ka)

GoronHanoHckara enexrporieHTpana (OEIT) co uHeTamipana aktieHa MokHOCT 310 MW ce mpuKIyUyBa
Ha eNeKTPOTIPEHOCHATA Mpeka TIpeKy HoBa 400 kV tpapoctammmia (TC) xoja:

+  ja cobupa eHeprHjaTa o] KomekTopekuoT 35 kV cucrem Ha OFEI],
* ja tpaHchopmupa Ha 400 kV,

+ 0be3bemxyBa MepHH, 3AINTHTHH, VIIPABYBAYKH U TEISKOMYHHKAIIMCKH (YHKIHH COTJIACHO
BaskeUKHTe Mpe:KHH MpaBmia (MOCTATIKU 3a TIPHKIY Yy Balhe, MEPEEHE, TCCTHPAIHE HA YCOIMACCHOCT
HTH.).

TC ¢ koHpHTYpHpaHa cO TPU CHIHH TpaHChOpMATOpeKH ¢uHMM 1 Jige 400 KV manekyBoaHH BPCKH KOH
MpPEeHOCHAaTa Mpeka, co INTo ce o00e30eayBa N-1 CHTYpHOCT M oOIeparTHBHA (IEKCHOMIHOCT TIpH

VICTIa [/ PEMOHTH.

2) Konextopeku crctem Ha GEIT Ha 35 kV u 35 kV pa3sogHo niocTpoenue (70 BIE3HH TTOIHbA )
2.1 Komektopeka mpexa (35 kV)

+« OFII ce cocTon off HHBEPTEPCKU GJIOKOBU co comceTBeHH MV Tpamcdopmaropu (Hucko/35 kKV) u
mw3poar Ha 35 kV.

. KOJ'[GKTOpCKI/IOT CHUCTEM THIIHYHO C€ HU3BEAYBa KaKo pa;[njaneH HIH TIPCTEHECT pacropea co

mo/i3eMHH Kabmu 35 KV (v KoM OHHAIHja Kabel/BO3IYIITHO BO 3aBUCHOCT O TEPEH).
+ CeKoj KOIeKTOPCKH H3BOA 3aBpiiTyBa Bo 35 k'V passoqHoTo noctpoenue o TC.

Hupnkaija o pacmopeaoT: 70 BaesHd moauma 3a 310 MW gapaar npoceuro ~4.4 MW “mio mome”
(TIpaKTIHYHO Ke 3aBHCH of] Gok-apxuTekTyparta Ha OFEI 1 peseprure/cmapec).

2.2 35 kV pa3sBofHO MOCTpOSHHE

35 kV mocTpoeHHETO BOOOWYAacHO BKIIYYY Ba:
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70 Baeanu (dumep) momurba co VCB npexuHy Baym,

CEKTHOHMPAThe HA MIMHCKHA CHCTeM (MHUHUMYM 2 CEKIMH) + ¢OjHO Tone Ha 35 KV 3a omepaTiBHa
(hITeKCHOMITHOCT,

mepHn Tpancpopmatopu (CT/HT) u Mepeibe 1o TIoHba (3a OTIEpaTHBEH HAA30D),

3AINTHTH 10 H3BON. HAICTPVjHA +  3¢MjOCTIOj, HACOUHH (VHKIMH 0  IoTpeda,
CHHXPOHH3AI[H] 2/ HHT ePIIOKHHT,

CHCTEM 3a HaJ30p H YIIpaByBame JaJIculHCKa TepMUHaiHa eauHuia/BCU uHTerpartija, ToKaneH
HMI 1 KOMYHHKAI[HH.

3) TpancpopMaropeka rpyma (el o1 IPHKIYYOKOT)

Bo TC ce mipeasuaeHi:

2 x tparcdopmarop 35/400 kV, 160 MVA

1 % Tpancdopmarop 110/400 kV, 250 MVA

3.1 Vriora u pe:xum Ha paboTa

35/400 kV (2x160 MVA): 0CHOBHU TIOKAYYBAYKH €THHHIIN 32 TIPEHOC HA aKTHBHA MOKHOCT o 35
kV konexTopckrotT cucTeM KoH 400 KV mmHUTE.

110/400 kV (250 MVA): oBosmMokyBa TIoBp3yBame/Tomaprka co 110 kV cuerem (Ha mp. 3a
PE3epPBHO HAIOjyBame Ha COICTBEHA ITOTPOIIYBAa4Ka, OIEPATHBHH CIEHAPH]ja, JIOKAJTHA MpEKHa
MOIPIIKA — BO paMKH Ha ycaosute Ha MEIICO).

3.2 KiyuHM TeXHHYKH 0apaiba (THITMEHO )

OLTC (perymaimija) Ha ToHHCKOBoNTHaTa cTpaHa (35 kV wmm 110 kV) 3a oapxysaibe
HATOH/PEeaKTHBHA Pa3MeHa H JP:KeHhe Ha 3a1aAeHH TIPo I Ha HATIOH.

MOHHTOPUHT: TeMITepaTypu Maclio/HaMOTKH, rac-peie (Byxom1), MpHTHCOK, HHBO Macho, DGA
OTILIHja, MOHUTOPHHT Ha OLTC.

Sanrruti: gudeperipjamaa (877T), semjocrioj/REF (64/87N), pekyMepeH NPUTHCOK, TEPMUUKH,
pe3epBHA HA/ICTPYjHA.

4) 400 kV TpadocTanuia — pacriope] Ha TIONHIHA U IPHMapHA OTIpeMa

4.1 Pacriopea (Kako IITO € 337ajcH)

3 TpaHchopMaTOPCKH TTOMHEBA (34 TPHTE TPaHChopMaTopH)
1 MepHO noJIe (Mepeme Ha pa3sMeHa cO TIPEHOCHATa MPEKa)
1 crojHO TIoTNE

1 smesto 110 kV ganexyBoaHO Mo
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2 mne3nn 400 kV jpamexy BOTHH TTONHHA

35 k'V pa3BoAHO TIOCTPOSHUE cO 70 BISIHH TIONHHA

4.2 IlpumapHa onpema (TummiyHo 3a 400 KV AIS)

3a cexoe 400 kV more (Taneky BOTHO/ TPaHSPOPMATOPCKO/MEPHO/ CTIOJHO) C& TIPS TBUAY BAAT:

400 kV npekunysad (SF6),

Pas3ABOjyBayH M 3a3eMjyBadH (CO HHTEPIIOKHHT),

mepHH TpaHchopMaTopu CT/HT (ToUHOCHH KJIacH coTJIacHo Daparba 3a MEpHO MecTo),
OIBO/THHULIH Ha TIPEHATIOH

oripeMa 3a PLC/3amitiTa co gJajeyiHCKa KOMYHUKALH]A HUIH OIITHYKO 3a3¢Mjy BaUuKo jaxke-0a3UpaHa
3AITHTA ¢O JaTdeUHHCKa KOMYHHKAIHja (TIOYecTo AHeC ).

4.3 ITHHCKU pacriopes

3a BakoB Opoj MONHBA BOOOWYACHO ce TIPHMEHYBa {BOjHA IIIHHA CO CIIOjHO IIOJIE, 3a Jia Ce AO3BOJH:

HCKIIYYYBahe Ha SASH MIMHCKH CHCTEM Oe3 ryﬁeH)e Ha [gjJaTa TC,

npedpiIyBambe Ha MOTHEbA 33 OJIPAKYBabe.

3) 3amrTHra, yIIpaByBame, MEPEEhe H TeICKOMY HUKALIHH

5.1 3amrrura

400 kV manekyBoAH: JUCTAHI[HA 3aMITHTA (21) + 3alITHTA cO JaTeYHHCKA KOMYHHKAITHja TIPSKY
OTITHYKO 3a3€MjYBaUKO jayke; aBTOMATCKO TIOBTOPHO BKIYUYBambe (79) co CHHXpo-TIpoBepKa (25) u
Tpellika Ha npekuHyBad (S0BF).

400 KV mmHA: nmHeKa Judepenipjamta (87B).
Tpanchopmaropu: 87T + REF, TepMUYKH 1 MEXaHHYKH CHTHAJTH/AJTapMH.

35 kV msomi: OC/EF, ceMeKTUBHOCT MO 30HH, SBEHTYAIHO HACOUHA 3eMjOCTIOjHA Gy HKIHja.

5.2 Mepemwe (MEPHO I10¢)

MepHata mnremMa H ompeMara (KJacH Ha TOYHOCT, PE3CPBHPAHOCT, IapaMeTpH3aLlja,
MIPHCTATI/KOHTPOJA ) C€ Y CoTacyBaat co MpeKHHTe TpaBHia 3a TipeHoc U co 6apamara Ha METICO
3a MEPHH MecTa.

5.3 cHcTeM 3a Haazop U yrpapyeare/ Telecom

JaJicYHHCKa TEPMUHAJIHA ¢/ITHHIIA/CHCTEM 3a Ha/I30D U YIIpaBy Bame HHTErparija co Jlucneyuepeku
ueHrap Ha METICO (ctangap HH NIPOTOKOJM — 3aBUCHO O] HHBHHTE TEXHUYKH YCJIOBH).

Cumxponmsaimja Ha Bpeme (GPS/RIG-B wm NTP/PTP), samicu Ha HacTaHH, JHTHTAIHU
ocimmorpadgu/DFR.
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6) 400 kV namexysomu (2 x 15 km), 65% TexoK TepeH

6.1 OCHOBHH KapaKTePUCTHKU

Bpoj: 2 m3sou (o asete 400 kV gameky BOIHH TIOTHIHA)
HNomxuna: 15,000 m mo ganexysoa — symHo 30 km

TepeH: 65% TeXOK TepeH (TCOTEXHHUKH CIIOKEH, TIPHCTAIT TEHKOK, TTIOBEKE aroIHH/3aTerHY BAaUKH
CTONOOBH)

6.2 KOHCTPYKTHBHH/TPajieKHH aCTIeKTH (TI0pa i TeKOK TePeH)

TOKPATKH PACTIOHH M TIOTOJIeM Op0j cTOI00BH,
MIOCKATTH TeMeJH (AHKePH MUKPOTTHIIOTH/ KACKaHH TeMETH) H IOTIIOPHH KOHCTPYKIHH,
TIPHCTAITHU TIATUILTA U TDIAT)OPMH 32 MOHTa3Ka,

MOXHO KOPHCTCHC cneunjam{a MeXaI'II/ISaL[I/Ija/BJ'IC‘{CI-bC co cajm/xemxom‘epcm OIICPALTIH BO
KPHTHYHH TOYKH,

OTITHYKO 3a3EMjyBAUKO jaKe KaKo 3alITHTHO jaxKe 3a TEJISKOMYHHKAIMH H 3alITHTA CO JAJTCUHHCKA
KOMYHUKAI[H]a.

7) Ipuka3s Ha TPOIIOIH (OPHEHTAIIHCKH), afaNTHPaHH 3a u3Benda o PC MakeoHuja

(mpancghopmamopume ce eKAVHeHU, KAKO wimo bapasme)

7.1 PedepeHTHH ¢ THHHYHH TPOIIOITH (3a OPHEHTAIH]a)

HamsmeHnvHa crpyjaER ummmkaropu 3a 400 kV Hamsemen gamekysos (1 komo): meaujana 0.397
ME / km, Q3 0.606 M€ / km.

Ham3MeHHYHa cTpyjaER HHIUKaTOpH 3a HOBH HaW3MEeHHYHa cTpyja Tpadoctanmim (AIS) 6-9
o ha: Meaujana 9.943 ME / asset.

HamsMeHHa ¢TpyjaER uHauKaTopH 3a Tpatcdopmarop 400/110 kV: Mmeujara 4.345 M€ / asset.

Joxaxen “cuppo-mipumep” 3a 400 kV gamerxypog (MEIICO tenmep ~100 km, BpemHocT ~17 M€)
OKa:KyBa JIcKa Bo Make/I0HHja TPOIIOKOT MOXKE 3HAYajHO Ja BapHpa mopaau ordar (Jam Jei o/
olIpeMara ¢ BeKe HabaBeHa, KO CTABKH ¢ BKIYUCHH H CIL.).

7.2 IIpecMeTKOBHH MPETIIOCTABKH

JNamexyBoiH: 3eMeH € TeKHHCKH Tpotiok ~0.55 M€/km (65% 6micky m0 Q3 mopaju Te:KoK TepeH
+ 35% molumcky Jo MenmdjaHa). bazara ¢ on HamamennuHa ctpyjaER 400 kV 1-kxomo
HH/THKATOPHTE.

Kypc 3a MKD: 1 EUR = 61.545 MKD (pedepertHo).
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¢ Iennre ce opuenranmery, Hes Aetalura reoieauja’ reorexnnka ioruerc; JIB, ekcuponpujauija
U (PHHAHCHCKH TPOILOIRL c& JATSHH O/IEMHO/KAKO CTABKH.

7.3 OpHSHTAINICKA KaIMTAJHH Tpomoii-Tade1a (EUR 1 MKD)

CTaBKAa

400 kV naciexysoim

400 kV AIS mocTpoeHe

110 KV resHo nione/ uHTepdejc

35 k'V pasBomHO MOCTPOCHUE

TpanchopMaTopH (BKIVUSHH)

3armrmuta’SC ADA/telecom/Mepetbe

I'panexuu padbotu

TTopsoup (Gasa)

HH:xeHEe pUHTY A03BOTH/ HAA20p

Hemnpe aprzenu {contingency)

BKVIIHO (oplIcHTALEICKH)

Ormue
(M€)
2 15 km (exyrHo 30 km), 65% Texor 16.43
TepeH
7 nomaba (2 JI'B + 3 TP + mepHo +
CTIOJHO), MpHMapHa ompaMa +10.00
KOHCTPVKITHH
110 kV nanekyBoaHo mojie + HHTEpde)jc 400
koH 110/400 kV tpaHcdopmaTop '
70  BIe3HH [OIMBAa +  IUHHCKH
10.00

CEKLIMIL CIIOJHO/ ciape(H) + 3Tpaja

2-160 MVA (35/400) + 1-250 M\"A1

3.00
(110/400)

pete. RIU/SCADA, KOMYIMKALLIL 300
DFR, Mepetbe '
ILTAThOPMH, MaTHIITA, TeMEL, 6.00
sazemjyBawbe, L1 cuctemit, orpaga '
62.43
~8% o7 dazara 4.99
~12% (rmuano 3a HV upoexrn ipej 309
JCTaNHa [COTCXHIIKA) ’

7551 ME

Iponenka

[Iponenka
(mron. MKTY)

1,011

615

246

615

800

185

369

3,841

307

498

= 4647 M
MKD
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4.AHAJIM3A HA TPOIIOLM 3A IIPHKJIYUOK HA BETEPHA EJIEKTPOLIEHTPAJIA
L, CTEHTOH*

1) OcHOBHHM MOJATOIM H KOHI[ENT HA TIPUKIYYOK
+ Berepna exexrporienrpana (BEIT): 157.5 MW (xonexropeko HuBo 35 kV).
« lIpuKIy4oK KOH TIpeHOCHA Mpeka peky 110 KV tpadocrtanrma Ha BEI] co:

o 2x tpaHchopmaropu 35/110 kV, 100 MVA (N-1 KoHI[ENT 3a MPeHOC HAa MOKHOCT U
peayHIaHCa).

o 110 KV moctpojka co niomnma: 2 TpaHcopmaropeku, 1 MmepHo, 1 criojao (bus coupler), 2

JAJICKYBOAHU H3JIC3HHU.

o 35 kV pa3BogHOo TIOCTpojyBambe co 35 BmesHU mommmba (Quaepu o TYpOUHCKHTE

CTPHHTOBH/KITACTEPH).

¢ On BEII-TC po mosomssegera TC | Jlomaeru“: 2x110 kV HamzeMHH JaNeKyBOMM, CEKOj CO

JmomkHHa 25 km, co ~65% HH3 TeKOK TepeH.

s Bo TC ,HomHeHu“ (3acaHuuku mpuKiayuyok Ha BEIL u ®ELL , Jomenu“ 310 MW): 3a BEIL] ce
npemsuayBaar 2x110 kV manexyBoaHu Toidiba, 1 TpaHcdopmaropeko mone U 1x200 MVA
TpaHchopMaTop.

3alerelnka 3a HaTOHCKWTE HHBOA: BO OMMCOT HaBeayBare ,,35/400 kV* tpancdopmaropu Bo ,,110 kV
Tpadoctanuia®. Bo mipakca, xomekropekara BEIT-TC mrro m3nerysa Ha 110 KV HajuecTo e 35/110 KV (a
110/400 kV ¢ trmiuHo 3a npukiaydok Ha 400 kV). Tlogony TEXHUMKHOT OITHC € CTPYKTYPUpaH Kako 35 kV
— 110 kV o BEII-TC, a ,JlomHeHH" Kako TOYKa Ha MOBP3YBaibe/eBEHTYasHa TpaHchOopMaIija KOH

TIOBUCOKO HHUBO (JIOKOJIKY ¢ TAKOB KOHEUHIOT IIPHKITYUOK).

2) I'panriia Ha COTICTBEHOCT/ONTOBOPHOCTH H MPHKIYYHa Touka (MEPSO)

Cropen MEPSO , IIpHHIIMITUTE 3a TPAHHLIA Ha Pa3sIPaHHUYBALe ¢€ A¢(UHIPAAT 10 THIT HA IPHKIYUOK:
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AKO KOPHCHHKOT ¢ MPHKIYYCH PaAHjaTHO MpeKy corcTseHa BH TpadocTtaHmia u pasmjanHi
Janekysoau, toraml TC W pagMjaJHHTEe JHHHM MY HOpHIaraaT Ha KOPHCHHKOT, a MECTOTO Ha
pasTpaHUYyBamke € Ha 3aTC3HHUTE H30JATOPH Ha IMOPTAJHHOT cHcTeM Bo TC mmiro mpmmafa Ha
MEPSO.

3a cmcremcka TC momp3ana co HajManky e Apyrd TC co jABe HWIH TI0BEKe JHHHH,
Tpaucdopmaropot u BH ompemata Bo TpaHcHOpMaTOPCKOTO MOME ¢¢ KAj KOPHCHUKOT, a ASIOT 34
BpcKa KoH mHHATE € Kaj MEPSO.

3a BammioT KoHilenm co ape 110 KV mummu jo ., JIonHeHH", KOHKPETHOTO pasTpaHHIyBame (M JalH ce
TPETHpPa KaKo PajiHjaIcH/CHCTEMCKH IIPHKIYYOK) c¢ IMOTBpAYBa Bo CTyjaTa 3a NpHKIYy4YoK 1 Horosopor
3a MPHKIYUOK, Ka/I¢ c¢ Ac(HHMpaaT 1 NPHUKIyYHAaTa TOUKA H MEPHOTO MECTO.

3) BEII-TC 110/35 kV — mpumMapHa oTipeMa H paciope/t

3.1 110 kV passogno moctpojyBame (ALS mwmi GIS)

IIpeamoxkeHa mieMa: Z[BOjHa IHHA W ¢UHCYHA IHHA ¢O CCKIMOHMNPAme + Cl'IOjHO II0JIC — CO OIICa Ha

GapaHHOT pacIopes,

TTomma (BKYIHO 6):

1.
2.

5.

6.

Tpanchopmaropeko moae T1 (110 kV crpana)

Tpanchopmaropeko Tiode T2 (110 kV crpana)

MepHo none (MepHH TpaHS(POPMATOPH 32 HATIOH/CTPYja CIIOpE]] MEPHATa IeMa)
CniojHo nosie (MPeKHHY Ba4 + Pa3aBojyBadH 3a CEKIIMOHUPAahe/ Pe3cpBa)
Hanexyrogro mmoiae JI1 (ko TC |, JomHeHN™)

Hanexysomro moae JI2 (ko TC |, JlomHeHNU™)

Turmusu eneMeHTH Bo 110 KV mone:

IpexunyBa {SFe HII BaKyVM CITIOPE/] MPOSKT) CO KOMITIET Pa3ABOjYBAYH H 3a36M]jYBayH.
CT/HT (MepHH + 3aTITHTHH jajpa), OJBOTHHITH , ITHHCKH TIPOBOMHHITH/ TIOPTAIHH KOHCTPY KITHHL.

WHTepIOKHHT TOTHKA (MeXaHHIKa/eIeKTPUYHA) 32 0€30€/JHH MaHEBPH.

3.2 35 kV pazBogHO IOCTPOjyBamke (METaI-00J0KCHO, BHATPEIIHO)

35 sneanu mommtba (puaepu o BEI] komekropcekara mpexka 35 kV).
JHonomHuTeMHO (TUIITYHO, HAKO HE ¢ CKCIVIMLIMTHO HABSACHO) C¢ MIPSABIAYBAAaT:
o 2 H3Ne3HH MOJHba KOH TpaHcdopmatopute (35 KV crpana),
©  CEKIMOHO MOJIe/MIHHCKH CII0j (32 O/IPKYBambe H CeICKTHBHOCT),

©  MEPHH/TIOMOIIHH MOJHIBA TI0 IToTpeda (cTaHHIeH TpaHc(GopMaTop, KOMIICH3AIH]a).
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e CelCKTHBHOCT: HACOYCHH/HCHACOUCHH TIPEKYCTPYJHH, 3CMJOCIIOJHH 3alITUTH MO  GHIACP;
KOMYHHKAI[Hja cO TYPOHHHTE/CTPHHTOBUTE TIPEKY CHCTEM 3a HaJ30p H YIIPAaByBame.

3.3 Tparchopmaropu 35/110 kV, 100 MVA (2 mapurba)
s  Pexknmu Ha pabora:
o HopmaieH pexum: napaienHa pabora (mojenda Ha ToBap).

o N-1: HeNOCHO/JeNyMHO IIOKPHBAIhE HAa MPOH3BOJACTBOTO €O €JCH TpaHcopMmaTop
(OIpaHHYEHO CO TEPMHUYKH KalalTeT, VCIOBH 3a JaJelke U JO3BOJNCHH
TPEOITOBAPYBaha).

¢ OLTC (peryiaumja Ha HaIoH) — HajuecTo Ha BH crpaHa, co JaIeUIHCKO VIIPABYBAIGE Of CHCTEM
3a HaA30p H yIpaByBarmbe W nokamHa ABP noruka.

e SamrutH: gudepenimjarHa, REF, bByxomi, mnpHTHCOK, Temmeparypa Ha Maclio/HaMOTKH,
[IPEHATIOH/TIOHAITOH, OTPAHHYYBAYH Ha CTPYjHH VAAPH.

3.4 TloMOIIHU CHCTEMH

s  HAW3MEHHYHA CTPYja COIICTBEHA MOTPOILYBAUKa: CTAHMYEH TpaHcdopMaTop/v, pa3BomHH Tabim,
arperar/pesepsa 1o rmoTpeda.

e  CIHOHACOYHA CTPYja CHCTEM: OaTepuu + rmoHauu (110/220 VeHoHACOUHA CTPYja), HAIIOJY Bakbe 32
3AINTHTH, YIPaBYBAbE H KOMYHHKATH.

e 3a3seMjyBame H IPOMOOPAHCKA 3aIIITHTA: MPEKA 3a 3a3€MjyBambe CO LIEJIHH OTIIOPH CIIOPE] Mepetha
Ha TePEH; MOTCHIH] A IHH H3PAMHYBaFha; TPOMOOPAHCKH jasKHEba/ MO CIIPHE MHHITH.

o [IIT samrTura ¥ Macio-3aJp:KyBarbe: jaMH/KaJH 3a Maclo oA TpaHchopMaTopH, cemaparmja Ha
MacJja/ApeHaka, CHCTEM 3a TacHEHe (CIPHHKIIEP/BO/ICHA Marja/TicHa CIIOPE/ MPOCKT).

4) 110 kV ganexypoau BEI[-TC — TC | Jomaenu” (225 km)
4.1 Kouduryparmja H MEXaHHYKH MPOSKT
s Tum: Hagsemen 110 kV ganexyso (0OHYHO eHHEYeH cHCTEM/ e/THO KOJIO TI0 Tpaca).
e TepeH: ~65% TexOK/THIAHHHCKH — TTOTPEOHH Ce:
© TECOMEXAHHMUKH HCTPaKyBarba 3a TCMEIH (KapIa/KIM3HIITa),
© TIPUCTAITHH MATHINTA JO CTOJNOHH MECTa,
©  CIEIHjaTHH TeMeH (MHKPOITHIOTH/CH/Ipa) H AHTHKOPO3HBHA 3aIlITHTA.
+ [IpoBOTHMIM H ONTHYKO 3a3¢MjYBAUKO jaKe:

o ¢aza NpoBOAHHUK (HAH3MCHMYHA CTPyjaSR/AAHaM3MCHHYHA CTpyja CIOPE] TEPMHYKA
CTpyja U IaIOBH HA HAITOH),
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©  ONTHYKO 3a3¢MjYBAYKO jakKe KaKO 3aIUTHTHO JaKE CO ONTHYKH BJIAKHA 32 3aIITHTA CO
JAIEYHHCKA KOMYHHKAIja/CHCTEM 33 Hag30p M YIpaByBame (IIPeopavyaHo 3a
JugepeHIMjaTHa 3aITHTA).

e [30nampja M KOOPAMHALIM]A: HUBO Ha HM3odanuja crioper 123 kV onpema, MpeHAIIOHCKA 3alITHTa
CO OIBOJTHHIIA Ha BIE3/H3JIe3 H HA KPHTHYHH TOUKH.

4.2 ENeKTpHUeH NPOSKT U KBaJuTeT Ha EE
+ [IpoBepKH: TepPMHUKH KallaITHTET, [1a] HA HAMOH, KPaTKOCIIOJHH CTPYH, CTabMIHOCT, 3aryou.

e OrpaHnviyBama 3a TpeMepemhe/XapMOHUIM Ha TpuKIyuHata Touka: MEPSO mapa pedepeHTHI
rpaHdl| (Ha mp. 3a 110 kV ¢aikep HHIMKATOPH) KOU ¢ TIPOBEPYBAaT BO CTYIHjaTa M Mepemhara
IIPH MY IITAbE.

4.3 PenejHa 3al0THTA Ha JIHIHTE

e I'mapHa 3amTuTa: JHHHCKAa JHBEpEHIMjaTHA MPEKY ONTHYKO 3a3eMjyBauko jaxke (Op3a u
CEJEKTHBHA) -+ Pe3ePBHA JIHCTAHIIHA.

s  ApTOMarcko moBTopHO BRIyUyBamhe (AIIB) — BpeMumba H JorHka criope] 6apamarta Ha MEPSO;
KOPHCHUKOT € JIOJLKEH JIa T cJieJU KOHIenTHTe Ha MEPSO 3a 3amtura.

5) TC ,,JoaHeHH" — NpHKIYYOK M HHTErpanuja co GEL]
5.1 110kV aexa

s 2 panexkypoAHH nonuma (npHem Ha JI1 v JI2 ox BEL[-TC) co KOMIUIET mMpuUMapHa ofpeMa H
3AIITHTH.

+ 1 TpaHcdopmaropeko mose 3a 200 MVA tpanchopmarop (Ha 110 kV cTpana).

s [Murcka meMa: ce AepUHUPaA BO OCHOBHHOT MPOEKT (CO OTfe]] Ha 3agaHnyuKaTta pabdota co OEI]
310 MW, IIpenopawitBo ¢ CeKLHOHHPAS/ PEAYHIAHCA 34 MAHEBPH O¢3 LICI0CEH IIPEKHH).

5.2 200 MVA Tpanchopmatop

e HaMeHCKH eIeMEHT Ha IIPHKTYUOKOT (Kako LITO HABSAYBATE) — BO 3ABHCHOCT O (HMHATHOTO HUBO
Ha nipuKiIydyBame (110/35, 110/400 wmm apyro), ce Aedumupa:

©  HaIlOHCKH OJTHOC,
© TPYIa Ha BP3yBame H 3a3¢MjyBalbe Ha HEYTPaIa,
o OLTC u pe:xuM Ha HalTOHCKA peTyialfja,

o CHCTeMH 3a Tagaethbe H I zamrmuTa.

6) cHCTeM 32 HAJ30D U YIIPaByBaIbe, TeICKOMYHHKAIIMH U MEDPHH CHCTEMH

6.1 TeJeKOMYHHUKALMH H TIPOTOKOIH



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Kopucankot (BEID) ¢ jmomkeH ma 00e30eai TENeKOMYHHKAIMCKAa HHQPPACTPYKTYpa O TIPHKIYYHATa
Touka/MEPSO uHbpacTpyKIypa H Aa IUTaHHIPa/OAPKYEa COICTBCHA KOMYHHUKAIICKa MPE:Ka; IIPOTOKOJIH Ha
HHBO Ha ImocTpojka Termrieo IEC 61850.

6.2 Mepetbe (KOMEPIIH]jTHO U KOHTPOJIHO)
e MepHOTO MECTO H NPUKJIYYHATa TOUKa ce AcduHupaar o Ctyaujata H J{oroBopoT 3a NpHKIYYOK.

e 3a HOBH KODHCHHIMH, OOpauyHCKHOT MEpady € CO HMCTH TCXHHYKH KAPAaKICPHCTHKH H € BO
comcTBeHocT HAa MEPSO (nokarujara ce yTBpAYyBa BO CTY/IHjara).

+  AKO MEpHOTO MECTO U TPHKIYYHATA TOUKA He Cé Ha HWCTO HHUBO/HIH c€ OIajedeHH, ce
MPHUMEHYBAAT KOPEKIHH 3a 3aTy0H Mo MeTomoaorHja Ha MEPSO.

7) Bapatba 3a HATIOH/PEaKTUBHA MOK M “TONEPAHIHja Ha MPEKHH e perTin”
7.1 PexxpIMH Ha peaKTUBHA U HATIOHCKA PeryiIalyija

MEPSO npensumysa aexa power park module (BEI/®EI] xako mapk) mMopa jJa MOXKe aBTOMATCKH Ja
00e30€/TH peaKTHBHA MOK CO:

e  PEKHM Ha KOHTPOJIA Ha HalloH, PeKHM Ha KOHTPOJA Ha peakTHBHA MOK IJIH Pe:KHM Ha KOHTpOJIa
Ha ¢aKTop Ha MOKHOCT, CO MAPAMETPH MITO c& JotoBapaat co MEPSO.

+ Bo pexuM Ha KOHTPOJA Ha HalloH: pedepeHTeH HATIOHCKH ceTorHT 0.95-1.05 pu

s JluHaMuMKa: TI0 YeKOpHa MpoMeHa Ha HaTioH, OapaibeTo € 90% of peakTHBHATA TIPOMEHa 3a ~3 S U
CTaOMWIM3HPakE BO POK 0 60 s (CO TOJICPaHLIMK).

« IIpu onHmajH 3a7aBame HA CETIIOHMHT, HOBaTa CrieIp(pHKaIiija 3a peakTHBHA pa3MeHa Tpeda Ja ce
peanm3Hpa Ha MPHKIyYHATa TOYKA BO POK o1 1 MUHYTa.

IIpaxTHdHa HMIUICMCHTaLRja: Kaj cobpeMeH BEL], peakTiBHaTa pery/Ialpja HajuecTo ce MOKPHBA IIPEKY
KOHBEPTOPHTE Ha TYPOHMHUTE, a TIo TToTpeba ce Aomasa STATCOM/KOHACH3ATOPCKH/ PEAKTOPCKH OaHKH 32
na ce uemomHH U-Q/Pmax nmpod ot U GaparmbaTa BO HET pabOTEH OTICET.

7.2 CiocoOHOCT 3a 0CTaHYBAEhe IIPHEIIY YSH MPH JeheKT

MpekHHOT KofieKe Oapa MPOoH3BOAHHOT MOMYJI /Ia MOKE J]a OCTaHE IIPHKIYUYEH H Aa MPOJ0IKU cO paboTa
npu JieGHHMPaHH HATIOHCKU HAPYILy Bakba, BO COTIACHOCT CO MPONHIIaHHUTe TIpodium u Gapama 3a FRT
(cTTocoOHOCT 3a OCTaHyBalbe IIPHKIYYCH NPH Ae(eKT).

e Bo mpoektHaTa ¢aza Toa 3HaUHM:BaTHAALMja Ha KOHTPOJUTE HA TYPOHMHHTC M HeHTpanHHoT PPC
KOHTPOJED,

e  KOOpAHHAIIHja Ha 3aITHTH (Jja He “HcmagHatT” Ty pouHuTe npes Ao3soienroT FRT niposoper),

e TCCTOBW/CHMYJAIHH H IIPH(AKAUKH TECTOBH COTIACHO MPOLISAYPUTE.
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8) Ilymrrame BO paboTa U MpHEM

@YHKITHOHAIHH TECTOBH Ha MpHMapHa omnpema (mpexnnyBaun, CT/HT, 3azeMjyBaun, u3omarmja).

PelnigjHa 3amITHTa: WMHJCKIMCKH TECTOBH, TECT 33 JIHMHHCKH JH(EPESHIMJATHH 3AIITHTH TIPEKY
OTITHYKO 3a3eMjYBavKo jaxke, ipoBepka Ha AIIB 1 MefyceOHO HCKIYIYBabhe.

cHeTeM 3a Ha30p | yrpasyBambe/IEC 61850: dhabpryuku ipHeMHH T CTOBUW/TIPHEMHH TECTOBH Ha
JIHLE MECTO, TIPOBEPKa Ha TEACMETPUCKI TOUKH U JaJICHIHCKO YIIPaByBalbe.

Mepembe: BepHubHUKAaIHja Ha MepHH JaHIH U MapaMeTpu3aipja cormacHo MEPSO Gapama.

9) Iprka3s Ha TPOIIOIH (KAIMHTAIHH TPOIIOIM) — afanTupanu 3a P. MaxejoHHja (OpHeHTAIHOHO)

Banyra:

EUR (6e3 JIJIB). Kousep3uja Bo JeHapu e JajeHa opHeHTaimoHo co ~61.56 MKD/EUR.

KJTy‘]I—II/I OCHOBH 3a SAHHUYHHU TPOIIOIH:

3a 110 kV Ha3eMHM THMHMH: Han3M eHITuHa cTpyjaER mmmkatop 3a 110-150 kV overhead (2 xoma)
maBa pen Ha roJieMHHA ~0.26-0.325 ME€/Kkm.
Bo MakemoHMja TIOCTOjaT TeHASPCKH mpuMep 3a 110 KV muHim Kaje ce HaBeTyBa BKYITHA PAMKa
~€14m 3a ~100 km (BKJI. IPHCTAITHH MATHIIITA, IPOSKTHPatbe, m3peada) — ~€0.14m/km, Ho Toa e
3a KOHKPETHH YCIIOBL/PY TH.
[Topaau Bampor 63% TeXKOK TEPEH, BO MIPECMETKATA € BRIYYEHO 3T0JEeMYBathe TIOpau TepeHCKH
YCHOBH (MIOBEKE TEMEJH, IIPHCTAIlM, MCEXaHW3allja); Kako pedepeHIfa, CIHYHHU IIPe3CHTALIEH
HaBeAyBaaT AeKa KOCH/TEIIKW YCJIOBH MOMKAT 3HAYHTENHO Aa TH 3T0JeMar HHCTAJNAIMCKHTE
TPOMIOLIH.

3a TpadocTaHMII/ToMeMa OomMpeMa: HamMeHmMHA cTpyjaER UIC 3a HOBH HAM3MEHHYHA ¢TpPYja
TpadocTaHHIM U TpaHcGopmaropr (BRI 400/110) maBaat pemoBu Ha romemuHa 3a EV.

9.1 Tabena — TUPEKTHH TPOIIOIH + HHKEHEPHHT + pPe3epBa

Crapka

BEIT-TC 110/35 kV (110 kV mtocTpojka ~6 monutba + 35 kV

Hucko baza Bucoko
Komvamma/ onidat
(ME) (M€) (M€E)

i . 1 KoMIDIL 9.5 11.0 14.0
mocTpojka 35 Bresnn + objert, DC/AC, SCADA, TTIT)
Tparchopmaropu 35/110 kV, 100 MVA 2 Mapuumba 3.6 4.4 6.0
110 kV mamexypon JI1 (25 km) 25 km 4.5 5.5 7.5
110 kV mamexyeog JI2 (25 km) 25 km 4.5 5.5 7.5
TC ,Jomenu“ — gen 3a BEIL] (2 auHuM monuma + 1
TpaHcdopmaTopcko moiae + 200 MVA TpaHcdopmatop + 1 KOMIDL 8.0 105 150
CHCTEMIL)

Tlox-30up (TUPEKTHO) 30.1 369 300
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CraBka

llpoekrupaise,

peBIL3HIL, HaLop, HOBBOC LM,

rcoIcsja/ Tconorija { THmHo 4-6%)

Peseppa/uenpensuien (10 15%, cwemo  sasien

CKCTIPOIIPI] allEja H TCPCH)

BKY1IHO (opusHTalinoHo)

Opuenrampiono so MKD:

¢  Hicko: 34.6 M€= 2,130 M MKD

¢ baza: 43.4 M€~ 2,672 M MKD

» Bucoxo: 61,0 M€= 3,755 M MED

o

Komummar oridpar

Hucko
(ME)

1.3

3.0

34.6

baza
(ME)

1.8

4.7

43.4

Bucowo
(M€)

™
=)

8.0

61.0

S.AHAIT3A HA TPOITONI 3A ITPHK.TYYOR HA BETEPHA EJTEKTPOIIEHTPATA

HAWIND

1) Ocnosen wonugir ua npikiy oot (4 WIND

BetepHata eIeKTpoLgHTpaia

122,4 MW)

COCTABEHA O ABA cHePIeTeKIL TpaHedopMaTopu 35/400 kV, Sn — 100 MVA ceko).

Co pakBa KOHQUTYpaTQH]ja:

e Bo HOpMaNcH pCKHM JBAaTa TpPaHC(OPMATOPH PadOTaT MAPAJCHIHC EH ja MPe3eMaaT LICTaTa

eBAKYaIlja Ha MOKHOCTA.

¢ Tlpu penan na egien rpachopmarop (N-1 na rpancdopMartop), KALLETETOT 34 eBakyauMja ce
orpanuuyea Ha 100 MVA, mmo NpakTUUHO 3HAaYH MOXKHO OTPAHHYYBAH:E/KyPaTHPaWe Ha

4WIND (uHcTamupaHa MokHoceT 1224 MW) ce npuxiydyea Ha
eNEKTPONPEHOCHATA Mpeka Ha HanmoHcko HuBe 400 KV npeky HoBomarpagera Tpadoctanmiia 400/35 kY,

IPOH3BOACTEOTO BO TIEPHOAH HA BIICOKA BETEPHOCT (BooOIIacHO mpudatmizo 3a BELL HO ce
moTBpayRa co yeuosire o MEIICO H cTyaHjaTa 32 OPHKIVIOK).

'l'pad)()c'luumla’m C NPOCSKTHRAIA GO CHE/THHOT PACHODE] Ha 1O THELAL

¢ 400 kV noctpoetme (AIS/GIS 3aBrHcIio 0 peLISHHETO):

(85

2 TpancopMaToperH momima (T1, T2)

1 mcpHe nonc (3a McpHu TH/TK 1 McpHa ornpeMa Ha TOUYKA Ha TIPUKITYYOK)

1 ¢nojio none (CerkNoHHpams)
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o 2 nauexysoni 400 KV nosmisa (3a asara 400 KV oaa kou noctoeuru 400 KV paneicy sojl)
¢ 35KV pasBogHO MOCTPOCHHE:
< 35 pac3nu momika (GpHacpI o codupaurata 35 kV Mpeika/ Typ OHHCKH TPVII)
2) 'ToHKa Ha HPHKITY 40K W PeEHM Ha paboTta cinopes, ME1TICO

Toukara na npukiy4or (PoC) so osa pewenne ¢ na 400 kV crpaira (so 400 kV nocrpoetnigre), kaje
MEIICO oteKyBa HCIOTHYBAE Ha CHCTEMCKH YO.IOBH 3a:

¢ Hanonckn omcer Bo HopMasHa coctojoa: 3a 400 kV Hupo METICO uie/i HANOHOT Ha MPUKIY YHATA
TOUKa 1a ¢ B0 pamkn 360-420 KV,

+  PcakTHBHa MOKHOCT/HAIIOHCKA TIOPINKA: CCKOja TCHEPAITICKA ¢IHHHMITA/ TIApK Tpeda ma 0be3be1i
PeaKTHBHA MOKHOCT Bo Aedummpan U—Q/Pmax npodun Ha mpurIyuHata Touka (MEIICO muMa
CKCTUMITHTHO Dapamse 3a 400 KV tipodiu).

¢  DpPCKBCHTCH omecr 0¢3 HCKIVUVBAMGG. ABTOMATCKO HCKIVUYBAKG IopaXd (GpPCKBCHLMja <
3a0paneTo Bo oncer 49.0-51,0 Hz (HeorpaHi MeHO BpeMe ), co TeHHIPAHI BPEMHERA 38 MOIIHPOKEH
ONCC3H.

¢ CurypHocT N-1: mpH IIAHHpame/TIPOLGHKA HA McMaTd ce TpHMeHvBa N-1 KpHTepHyM co
LAPAMETPH BO JO3BOJICIIH IPAIHLL.

Osue Baparba MPAKTIPTHO 3HATAT JJeka Ha HBo Ha BETY/TC mopa j1a mocToejat cHeTeMH 3a:

+  OP3a M CTABHIIHA PETYIAlH]a HA HANIOH/PEAKTHRHA MOKHOCT (KOHTPOIA HA HHESPTEPH, 8ReHTVLIHO
STATCOM/peakTOpH/KOHIEHAATOPCKH BAaTEPHH TIO PEAVITATHTE G CTY/(H)aTa),

*  KOHTPOJA HA AKTHEHA MOKHOCT H OTPAHMYY Bakb¢ MO KoMaHaa Ha METICO,
¢ VCOIVIACCHA 3alITHTa 1 apToMarika co MEIICO.

3) 35 kV cobupaikn cucrey v 33 KV pazpo;iHO 1IOCTPOEHHE

3.1 CueremMcexa yiora

CuHTe TypOMHHI NpeKy CONCTBEHH TpaHcdopMaropu (THIMuHO 0.69/35 kV M clIMHO) ja IIpegasaar
eHepTHjaTa Bo 35 KV cobrpauka Mpe:ka, Koja npeky 35 BIEIHH MOMMIba BISrysa Bo 35 kV mocTpoeHueTo
Ha TpadOCTAHULIATA.

3.2 35 kV nocTpoeHHe — THITHYHA KOHQHTY pallija

s Mcran-o6aokcHo 36 KV NOCcTpoCHHC ¢O BAKYVM IIPCKHHYBAVE, PElICH 34 3AIIITHTA H MCPCHE 10
dumep.

L] E,[[[{OCT{II!I[EI min@a S0 CSKIHOIUpaIbLe (T ﬂBOjI[ﬁ OIHILA, aKO ¢ (’mpa ITOBHCOKA pllCHOHO)KHBOCT),
CO MOKHOQCT 3a ONPAY Bathe 8ea 1enoceH MPeKHUH.

*  3a ceKoj o1 35-T¢ BJAC3HH PHASPIH:

©  OPCKHHYEBaY, pasgcIyBad/scMjocnojHuk (ako ¢ mpumcHmieo), TK, mMcpHH (GyHRITH,
NATCUHHOKO YTIPABYBAlbe, JIOKATHA CHTHA TH3ALALjA.
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Asa winesuu hupepn ko rpancdopmaropure (35 kV crpana)  Bo NPAKCa ¢& pealMBHPAAT KAKO
TpadcdopMaropekH 35 kV KeJIHH co 3aciUIeHH CTPYjHU CITOCODHDCTH.

3.3 KoHIpoIa Ha peakTHBHA MOKHOCT Ha 35 kV

BoobiriasHe, vHa miro Ha BEI xouTpanep ce umMmiemMeHTHpa:

KOHTpoIA Ha coso wiH Q(P) n/um 12(Q),
OT paHIMyBaba Tio KoMaraa o1 METICO,

JIOTHKA 3a pﬂGOTZI TIPH HIICKH HAITOHH/ TIA;]0BH

4) 35/400 kV Tpancdopmaropri (2 > 100 MVA)

4.1 I'maBry GYHKI[HT H OUEKYBAHA OTIPEMa

3a cexoj TpaHcdopmarop (100 MVA) THITHYHO ce NpeABIIyBa:

Perynarggja co OLTC (Hajueeto wa 35 kV nom HY etpana — ce eHHEPA co cTY/IHja 33 HATIOHCKH
npodiim u 6aparwa va MELICO).

OrpeMa:  JaJWIHHIRY PAXHjaTOPH, KOHTponep Ha OLTC, TacHO pele , MepHH CSH3ODH
(TeMIepaTypa Macio/HAMOTKH ), 3alITHTHH BEHTHIIH, OHJIAjH MOHIITOPHHT (OTILIHOHAJHO).

IIpoTHBIIOKAPHA 3ALITHTA: CHCICM % JCTCKIMja, MNpcrpafHil SHOOBIpacTojaHHja, M oil
containment (Kaga/cecapatop) 3a CBCHTYAIHO HCTCKY BAThE.

4.2 Zawrrmrn (TiLuen)

HudepenipjaHa samrura (8771), seMjocTioj HA HAMOTKH, MPEKYCTPYjHA/38MjoCIIOjHAa pe3epha,
3AMITHTA O MPEHATIOH (OOBOJHIMIN), 3amTiTa Ha OLTC.

5) 400 KV noctpoenne (AlS) — momiha ¥ YHKTIIOHATHOCT

5.1 TIIHHCKH CHETEM B, CIIOJHIO NoOJIe™

Co QLI ACKa € LIPESABHUCIIO T lellU IIOJIC, TIPAKTEIYEO PELUCHHC ©

Eana rmasHa 400 k' [mmHa., CeKUIOHHPAHA BO JABG CEKUHIL TIOBP3aHH IPEKy CIIOjHO IOl Ha
COOUPHHITI{CO MPSKUHYBAY H pa3JeTyBadm).

OBa OBO3MOKYBA OJIPAYBalbC Ha JcI 0/ IHHATATIONC 6C3 LCIOCHO HCKIYUYBabC, H IoJ00pa
OIMCPATHBHA GICKCHOINTHOCT.

5.2 Ilomuisa  THOIMIIA OTIPSMA

Ceroe 400 kV mose cTaHIapIHO BKIVUYBA:

SF6 mpeKHHYBay (LUTH aNTepPHATHBHA TeXHOIOTH]a ako ce H3bepe GIS),
TMHHCKEH H JIHHUCKH Pas; Sy Ba'iH,

3&MJOCTIOJHILRL,
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¢ cupyjau rpanciopyaropu (TK),

¢ Harouckn Tpatcdopmaropu (TH nm KHT - ocobero 3a mepun/PLC ¢yHKImH),

¢ OIBOHHLH O TIPCHAIICH,

¢ CEKYHJIAPHI KO, JIOKAIEH KOHTPIICH TIAHE), MHTEPIOKIHL
5.3 MepHo none
MepHOTO TIOJIE ¢¢ KOPHCTH 34:

*  TIPSLIH3HO MEPEHE HA AKTHBHA/PEAKTIIBHA ¢HEPIHjA HA TOMKATA HA MPHKIY 0K,

s wmcpembe 22 moTpedn Ha METICO 1 mazap/6amaHcHpalbe,

¢ xpaaurer na enekrpuuna enepruja (PQ) o norpeda (xapmorny, Ginkep, acumerpija).
6) 400 kV mamexyeomi — 2 * 3.800 m u npHKIyuyBame Ha iocTocuku 400 KV ganekyeon

6.1 KoHilenT BKAVUYBAWE W TIOBTOPHO H3BETYBalbe Ha Toctoeukn 400 KV manekvBon TipeKky Hopa
Tpad OCTaHIIIA

Luagjin rpadocTanmmiata nMa e 400 KV Janeky BOJHIT TIOMHIBA, HAJTHITHYHO TEXHHYKO PENISHIR €:

s mocToeuktioT 400 kV anekyBoj J1a ce Tipeceye 11 Ja ¢€ BoBe/Ae BO HOBaTa TpadocTaHHIIa, TAKa [T
c¢ MOOHBAAT JIBa HOBH cerMeHTa (110 ~3.800 m) kou 3appiiyBaar Bo fAgara 400 kV mameryBoHH
IO EBA.

(Ora e HajcTaHaP/IHA MPAKSa 3a MPUEIYHYRame Ha 400 KV HHRO co ABa (Rae3/M3nes).

6.2 Tpaca 1 TepeH
¢ Jlomkura no Janekveoa: 3.800 m (srkymHo 7.6 km HoBa 400 KV Tpaca).

¢ 359 TexROK TepeH: IOTPeOHH ce 3aCHNIEHH reoTeX HHUKH PellleHHja (NPHCTATHH ITATHILTA, TeMeTH,
CECHTYAJTHO TIOBICOKI/TIOCCOHH CTOMOORH, TIOTONICMA JIOTHCTHKA).

¢ llpoexmpaibe 12 MEXATHEKH OIITOBAPY BAILa: BETEP, MPA3, TEMISPATY PHEH jIIATAIHH, KIHPEHCH,
KOPOHA/PAUHO -HIITEPHEPEHIELL.

6.3 THrmvHa TEXHIVKA CTICHKALTLa (TPIIMEP-PaMKa)
(ce PpHHATIEHPA O OCHOBSH MPOSKT H yeuoek o METICO)
s«  Emoronen 400 kV OHI, co:
< (asHN IPOBONHIIH (THIT H MPECEK N0 TEPMIMKH P& THHT H 3ary0H),

= 3A3eMjVBAUKA KMIVOTITINIKO  333cMjVBAUKO jake (34 3aIITHTA O IPOM U
Te TeKOMYHHKATHIT),

© CTONOORH: CYCTISHAIHOHW M aHKSPH (0C00SHO Kaj aTTH, TekKoK TePeH 1 MPeMIHH).
¢ Ila Bae3or Bo TC: oABONHIIM, TEPMIHAIHH H3MIATOPH, H YCKIAICHA JIMHUCKA 3AIITHTA.

6.4 Koopmimaigra co METICO 3a usscaba
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Hipentara na LILO na nocroew 400 KV pou Gapa:

JAOTOEOPEH ITNAH HAa HCKIVYY Bakba, BPEMCHCKA lcoop;cm{auuja H OIICPATHBHE TCCTOBH,

JAIITHTA €0 AANeUMHCKA KOMYHUKAIA W TeACKOMYHUKAIMI (ecto mpexy OIITHYKO
3AZEMIYBAUKO JAXKE) no mucrnetepekn rigHTap,

TIPHEMHH HMCIITITY Batha M ITYIITAahe TIOA HATIOH TI0 MPOLCAYPH 3a OH&])HJ.[[{OH&J]I—]}{ HO'II’[(I)I/]ICJ]_[IHI

7) 3aLITHTH, ABTOMATHEKA, CHCTEM 3a HaA30p U YIIPABYBalhe H KOMYHIKALII (SAS)

7.1 OCHOBHH 3allITHTH

400 KV mMHHCKH TIONMbA: JAMCTaHIMHA 3amTHTa (21), audepchimjanHa/minor (871) axo muMa
TeJIEKAHaJ, ABTC-PeKAQY3HHT {79) 1o yenorn Ha MLIICO, rpenmka Ha npekuHyBay (S0BI).

400 kV noorcka samrura: qudepernmpjamia (87B) 3a BHCOKA CUTYPIOCT.
Tpancdopmaropir: 87T + pe3cpru, TeMIEpaTypH, NpHTHCOK, OLTC Hag30p.

35 KV dunepu: TIpcKycTpyjHa/36MjOCojHa, HAcOUHA 3CMjOCTIOjHa Tio ToTpeda, 3aliTHTa o1
TIPSHAIIOH.

7.2 VipasyBaine H JaJe4HHIICKU HA30D

SAS/cHcTeM 2a HAA30p H YIIPaBYBakhe Ha Tpadoctanuua (IEC 61850) co JaneyliHCKA TeépMHHA.THA
CHHHHLEAAL TS KoH MEIICO.

Jlame mMHCKH KOMaH/TH: TIpoMeHa Ha (Y OS¢ peskUM, OTPaHIMy Baibe Ha P, cTaTy o Ha IpeKHHY Ba'IH,
AJEPMIL

Bpemecumxpomzaiiija { GPS/NTP/PTP) 3a ToUmnI 3aImIcH Ha HACTAHH.

8) OCHOBH 3a MPOLICHKA Ha TPOILIOLH (aganTepani 3a PC MakeoHija)

8.1 PeepeHTHH CUHHYHE UHAHKaTopH (EV)

3a Ja ce A0dHE peadHa OCHOBA, KOPHCTSHH ¢¢ [V HMHANKATOPI 3a ¢IHHMYIH HHBECTHIMOHH TPOMIOLE
(Hasmermya crpyjaER):

380400 kV HagseMeH jganekysod, 1 cucteu: mpocek 0,465 munnos EUR/Km (Q1 0,298 Q3
0,606).

HaMIMeHIHA cTpyja TpadrocTamimia 6-—9 nomika, Hoera AIS: npocer 12,141 mumrors EUR/asset
(Q1 8,179; Q3 16,681).

Tpancdopmatop 400/110; mpocex 4,356 mumionn EUR (Q1 3.633; Q3 4,729) — 3¢M¢HO Kako
HajoareKa pedeperta 3a 400/35 kV kmaca.

8.2 JNoxana ,amanrammja® 3a PC Maxeomrja

Ompeuara (400 kV nperymyraum, TICTIL TpaHedOpMAaTOpPH) HAjUSCTO ¢ VBO3HA — LCHHTE C&
Oomickn Ao LY, ¢o BapHjaliHH Mo TEHASP H POKOBH.
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e I'page:xuuTe paboTH M MOHTaka BOOOMYACHO c¢ ITIOHHCKH ot TIpocekoT Ha EV; Bo mpecMeTkara ¢
npuMeHeT yMmepeH -10% odaxrop Ha genor ,HV AIS tpadocTtaHmma® xako rpyba JokaiHa
KOpEKLHja (0Ba € MPOIICHKA, HE TIPaBHIIO).

e JIaNeKyBOJHMTS ¢€ KOPHUTHPAHH cO (akTop 3a Te:KOK TepeH u LILO clIokeHOCT.
8.3 Kypc u JJJIB
s 3a KoHBepaHja ¢ KopucTeH Kvpe: 1 EUR = 61,5548 MKD (19.01.2026).

+ Omurara cranka Ha JJIB ¢ 18%.

9) Ipuka3s Ha TPOIIOIH (KaUTATHH TPOIIOIH 3a TIPHKIYYOK — BKIyUyBa 2x100 MVA Tpancdopmarop)

Hanomena: [lojony e uHkeHepcka MpolleHKa 3a Gvietupame (Class 4/5). dDuHaiHaTa 1leHa 3aBUCH O]
tumoT Ha 400 kV nocTpoenue (ALS/GIS), reoTexHmka, TouHara koHpuTypaitja Ha 35 kV kemim, orpebHa
peakTHBHA KoMITeH3aImja (ako ja mobapa MEIICO), yenoBH 3a HCKITyyBathe H TSH/ISPCKH IISHH.

9.1 Cpeamo clieHApUO (HAjpeaNHCTHYHO 32 TUIAHHPAHe )

IIporieHer TPOIIOK

Crapka (EUR)

400 kV AIS moctpocHue (=6 Mo/Hmba) + JOKaJIHA KOPEKIHja 10,93 M

2 x 100 MVA 35/400 kV tpancdopMaTopH (co TpaHCIIOPT/MOHTaKa) 9,31 M

35 kV moctpoeHue (35 BIC3HN MOAHbBA + MIHHCKA/ TPaHCHOPMaTOPCKH TIONMHhA, 5.00 M
0BjeKT) ’

Samtatn, SAS/SCADA, TeleKOMYHUKAIHU, MEPEIhe 1,80 M
ConcteeHa motpontysauka, DC cuctem, UPS, 3azeMjyBaibe, TPOTHBIIOKAPHO, 150 M
orpaja/maTHIITa ’
HH:keHepUHT, CTY/IHH, JO3BOJIH, TCCTUPatha U MYIUTAHE 1,20 M

2 x 3,8 km 400 kV nmamexyBos (BKIL TeKOK TEPEeH) 449 M
TTox36mup (6e3 pesepna) 3423 M
Pezepra/nernpeapuienu (10%) 3,492 M
BKVITHO (6e3 1/1B) 37,65 M EUR
BKVIIHO (co IAB 18%) 44,43 MEUR

Konsepauja so MKD (co kype 61,5548):

* Bxymo oe3 JIJIB: =~ 2,318 mumtjapau MKD
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e Bxymuo co JIJIB: = 2,735 mumujapau MKD
9.2 OmceT (HUCKO/BUCOKO CIICHAPHO)
* Hucko (TOBOMHM TEPESHCKH YCJIOBH + MOBONHH TeHASPCKH TigHn): ~27,94 M EUR oe3 JIJIB

+« Bucoko (mockam HV ompeMa + caokeHa TeoTeXHUKa/ ToTHeTHKA): ~47,77 M EUR 6e3 /1B

6. AHAIT3A HA TPOIIIOITH 3A ITPHKIYUOK HA BETEPHA EJTEKTPOITEHTPAJIA

»BHPOBI“

1) OcHOBEH KOHUENT Ha npukiIyuok (BELL ,, Buposu™ — 414 MW)

BerepHara eXekTporleHTpaia . Buporn* (uHcTamupaHa MokHooT 414 MW) ce mnpHRIyuyBa Ha
eNeKTpoTpeHocHHOT cHeTeM Ha 400 kV mpexy HoBomsrpageHa Tpadoctanmia 400/35 kV co jBa
eHepreTcku Tparcdopmaropa 35/400 kV, Su = 250 MVA (sxymro 500 MVA). Konieniror 0b6e30e1yBa
1o/Ie10a Ha OIITOBapyBae MeTy JBaTa TpaHcopMaTopa H padoTa cO Pe3epBHPAHOCT; TIPH HCITAX Ha eIcH
TpaHchopmaTop, eBaKyallHjata ¢ orpaHmiecHa Ha TipeocTtaHarute 250 MVA (moTpebHo € BO cTyAMjaTa 3a
MPHKJIYYOK /1a C€ MOTBPAU A/ € MPHGATIHBO TOTCHIT] aIHO OTPAHHYYBAhe Ha IIPOM3BOICTBO IIPH N-1).

TpadocTaHHIaTa HMa CIIE/IEH pacTiopeT:

s 400 kV moctpoenne (AIS): 2 tpanchopmaTopcku Tommma, 1 MepHO moie, 1 CIOjHO Toie
(crojKa/ceKIMOHUPathe Ha MIHHNUTE), 2 M3JIC3HH JaleKyBOMHH moamma (400 kV).

e 35 kV moctpochue: 110 Bme3nn momuiba (GUASpPH OF KOMCKTOPCKHOT CHCTEM), CO TIIHHCKA
CEKIIHOHMPAHOCT/CIIOjKa U H3BOM KOH JBaTa TpaHc(opMaropa.

JTpara 400 kV ganexypona (mo 6 km) ce mpriiryuyBaaT Ha ioctoeduku 400 KV nanekyBoa co pelicHHe THIT
BMCTHyBalkhe MM T-TIPHKIYYOK CO pa3ABOjHH IOPTAJH, BO 3aBHCHOCT O/ Tpacara, JQCTalHOCTa Ha
Kopuaop u Gapambata Ha MEIICO (ce AeduiIpa BO OCHOBSH MIPOSKT U CTYAIja 3a MPHKIYYOK).
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2) EtHomonHa mieMa ¥ paboTa Ha TMIMHCKH CHCTEMHU

2.1 400 kV crpana (ALS)

IIpenopayaHa | IIpaKTHYHA KOH(HTY paIlHja 3a 3aJaJicHH 6 TIOMHba €:

EfHOIMHA CO CeKIHOHHpamke (2 CEeKIWH) + CIOjHO TTode (crojyBame Ha coOHpHHIA /
CEKIHOHM3UPALE Ha COOMPHHUIIA).

Cekoj TpaHchopMaTop ce Bp3yBa Ha ¢BOja CeKIja (3a TToA00pa CEMSKTHBHOCT U OPIKY BAhe ).

Jpata JameKyBOJHH H3BOJH MOKE J]a C& PACTIOPEAT Mo CEeKIUH (HIH ABATa Ha eHa ceKIHja,
3aBHCHO O CTY/IMjaTa 3a CTPYJHH TSKOBH U KPAaTKH BPCKH).

MepHoTO Moe € MOCTaBCHO Ha CTPAHATA Ha NPUKJIYYHATA TOUKa (Ha IITHHTC MM HAa M3BONOT,
criope oroBop co MEIICO) 3a koMepiHjalIHO Mepeme U CHCTEMCKH TTOTpedH.

Pabotaute Hamonu Ha 400 kV mpurmy4Ha Touka Tpeba Aa ce oApKyBaaT BO TIPONTHUINAHHTE PAMKH Ha
MEIICO (o HopMamHa cocTojoa 400 KV HHBOTO ce cTpeMH J1a OH/Ie BO 3aj1a/ICH OTICET).

2.2 35kV crpana

Co ormex Ha toiem Opoj dumepu (110 Bruesnnm moiumba), 35 kV TocTpoeHHETO ce pealiH3Hpa Kako

BHATPEIHO MeTa-o0mokeHo TiocTpoeHue (mm 36 kV GIS, ako yeaosute/mmpoctopoT ro Gapaar), co:

JIBE NIHHCKH CEKITHH U CTIOJHO TIONE, 3a OJPKYBaibe 6¢3 EN0CEH TPEKHUH,
o ¢JTHO (TUTH MO BEKE ) ToJe KOH cekoj TpaHchopMarop (35 KV crpana);

KaOeICKH 3aBpIIeTOLW/TIPEHAMOHCKH 3aIITHTH Ha BiesHure ¢umepu ox BTI komekropckara
MpeiKa.

3) I'napHa onpeMa — TEXHHYKH OTIHC

3.1 Eneprerciu TpancopMaTopu 35/400 kV, 250 MVA (2 napuriba)

Trmysa crienndukanija (ce GHHATH3HPA ¢O IPOH3BOAUTEN H CTYAHjaTa 32 MPHKITYUOK):

SH: 250 MVA, f: 50 Hz

Hamonm: 400 KV / 35 kV (momuHammo), co OLTC (perymarmja) Ha HV crpana (tTumidro +10% Bo
UYEKOPH)

Bpcka Ha HamoTin: Hajuecto HV YN (HeyTpana mocranHa), LV Yn mam A co TeprmepHa A 3a
XapMOHHII/peaKTHBHA TOApIIKa (KOHKpeTHO ce m3bupa cropes 35 KV HeyTpanHo 3a3eMjyBarbe
H Oaparba 3a KBaJMTET Ha HAIlOH)

Jagewe: ONAN/ONAF (1 eKBHBaIEHT)

3ammuTH ®W MoHHTOpHHT: Byxomm, Temmeparypy, TpUTHCOK, IDGA/OHIajH MOHHUTOPHHT TIO
moTpeba, MOHHTOPUHT Ha OYIIIMH3H, CHCTEM 3a Ha/[30p H YIIPaBYBarkbe HHTEIPaLija.

[ToxkapHa 3amITHTa: MAcJIO-jaMa , OABOA Ha Maclo, AeTeKI[Hja/Taceke (BOJEHA MaITa/TieHa) CTriope/]
MIPOEKT.
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3.2 400 KV m3poHA TomiEba (2% qanekyeoa + 1% MepHo + 1% ¢mojHO + 2> TpaHchOpMaTOPCKo)

Cexoe 400 kV AIS moe THIIHYHO COMPKH:

npekHHyBa4 (SFs MM eKBUBAISHT), pa3(BOjyBaYH, 3a3eMjyBatH,
mepHH TpaHcpopmatopu CT/HT (kmacH 3a 3aTHTA H MEpPETbe ),
ONBO/JHILEI Ha IIPCHATIOHH,

olpeMa 3a TeJEKOMYHHKAIHH/3aIlITHTAa CcO JajiediHcka KomyHukaimja (mpeky OIITHUKO
3ABEMIJVBAUKO JAKE),

JIOKQJICH OpMap/MélpH_[aJII/lHI‘, KaOeJICKH KaHaJH H TCPMHHAJIHA.

3.3 35 kV pazsogHo moctpocHie (110 BIe3HH TOTHIHA)

3a cekoj 35 KV duuep:

BaKYYMCKH TIPSKHHY Ba4, pa3/IBojyBaibe/3a3eMjyBabhe,
CT/HT (kaze mTo ¢ moTpeGHO), 3aIlITUTSH penej ((PHIepcKa 3aIlTHTa),
MEperhe U CUTHAM3AIHjA BO CHCTEM 32 HAJ[30p U VIIPABY Batbe,

KabeICcKH TIPHKIYYOK ¢O TSCT-MIPHKIYYOITH H IIPSHAITOHCKA 3aIlITHTA.

3.4 IloMOIIHN CHCTEMHU

ComeTBeHa morpomysadka: 0.4 k'V crcreM, HaU3MeHHYHA cTpyja Tabxa, pe3epBHO HalojyBame.

eTHOHAcOYHA cTpyja cuctem: 110/220 Veanonacouna cTpyja 6arepucku crcteM (N-+1 TTomHaymH),
3a YIIPaBYBaHe/3aIITHTH.

UPS: 3a cHCTEM 3a HAJ[30D H YIIPABYBAIhe, TSISKOMYHHKAIIHH H MEPEIhe.
Cumnxponmsaimja Ha Bpeme: GPS/IRIG-B um PTP.
Du3HUKa 0€30€THOCT: OTPajia, KOHTPOJIA Ha MPUCTAII, BUACO HAJ30P.

3azeMjyBame: Mpeka 3a  3a3eMjyBaie JUMCH3MOHHPAaHAa Ha CTPYH Ha KpaToK CIoj H
JOTHPHH/YeKOPHU HaIIOHH.

4) 3amTHTa, YIIpaByBame, CHCTEM 3a HaA30P U YIIPAaByBambe H MEPEHhe

4.1 3amTHTHH QYHKITHH (THITHYHO)

Hanexysou 400 k'V: AricTaHITHA 3aIITHTA + 3aIITHTA CO JATeYNHCKAa KOMYHHKAIH]ja IIPEKY OIITHKA
(OTITHYKO 3a3€MjV BAUKO jake ), aBTOMATCKO TIOBTOPHO BKIyUy Barbe (ako METICO mo3somm), rpemnika
Ha MPeKUHYBa4, CHHXPO-TIPOBEPKA.

Tpanchopmaropu: gudepeHIHjanHa, 3eMjocTioj, DbBYXOM[, TepMHYKA, IIPESHATIOH/TIOMHATIOH,
overfluxing (V/f).
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IMumm 400 kV: mmHcka audepeHIMjadHa 3alTUTA (3aNITHTa Ha COOMPHHIA) M JIOTHKH 3a
CEKIHOHHUPAIHE.

35 kV dumepn: MakcHMaHa CTPYja, 3eMjocroj (co KOHIETIT 3a HEYTpaJa), MPeHaTIoH/TIOHATIOH,
HAaCOYHHU (pYHKIIMH 110 ITOTpeoa.

4.2 Viipapyparbe H KOMYHUKALIIH

CucTeM 3a HAT30p U YIIPABYBAIbe (CHCTEM 3a HAA30D H VIIPABYBAIbe/MAJCUMHCKA TEPMHHAIHA
€IHHHIIA) CO JJATSUHHCKH KOMaH/ M H TeleMeTpHja KoH Jucnedepckuot Iientap Ha MEIICO.

3a 00jeKTH 0] OBOj PaHT ce TIPUMEHYBa AuTHTaIHa nmojactanuia / IEC 61850 (IED, GOOSE/SMV
Ka/ig & ONPABAAHO), CO PEIYHAAHTHH KOMYHUKALHCKH IIPCTSHH.

4.3 KomepIjanHo Mepethe

MepHaTa ornpeMa Ha TPUKITYYHATa TOYKa Tpeﬁa Ja TH HCIIOJIHH 6apaH)aTa 34 JAICHHHCKO YHTamb<,

JBOHACOYHO MEPEHhe (AKTHBHA/PSAKTHBHA SHEPTHja H MOKHOCT), TapHbupamwe H muiombupame (Bupo 3a
meTponoruja + METICO).

5) Kmyumn cuctemcku bapatba (MEIICO) peleBaHTHH 32 IPOSKTOT

[Tnarupame u curyproct (N-1): MEIICO ja mpumenysa N-1 0c30e1HOCHATA OTHKA BO AHAJIIH
Ha HCITa W [P IDIAHHpPase H padoTa Ha MPeHOCHaTa MpekKa.

Hamonckn pexumu Ha 400 kV: Bo mMpexkara Ha 400 k'V mocTojar TIpONHITIAHA PAMKH 38 HATIOHCKH
OTCTAIyBaha/BpeMeTpackhe Ha padoTa Ha MPUKIYYHATA TOYKA.

PeakTHBHa MOKHOCT W HAIIOHCKA peryiamija: TOCTABKUTE 3a peakTHBHA pa3MeHa H HUBHO
peamizHpame Ha MPHKIYYHATa TOYKA ¢€ TIPEAMET Ha Daparba/IoToBop, co JHHAMHKA Ha TIpOMeHa
Ha 3a1aJIcHa BPETHOCT.

CriocoOHOCT 3a OCTaHyBame MPHKIYYEH IIPH Ae(eKT: eJIeKTpaHaTa Mopa JIa OCTaHe MPHKIYYeHa H
cTabMJIHA IIPH NP OIHINAHH MA0BU Ha HATIOH BO KPATKH BPCKH.

Bo TIpaKTHYHa CMHCJIa, Toa 3Ha'YH JICKa IMPOCSKTOT Tpeﬁa Ad BKJIYUH:

LICHTPAJICH PETY/IaTop HA IIapK 3a HAaIlOH/PeakTHBHA MOKHOCT Ha 400 KV npuKiIyyHa TouKa,
KOOPAMHUPAHU 3aIUTUTHH TojiecyBama co METICO,

mokaxyBatbe Ha FRT u kBammrer Ha eHepruja (Xxapmonuim, ¢uukep), W obe3deayBaibe
3aITHCH/MOACTIN KOTa ce Dapa.

6) 400 kV pamexyeomu (2 x 6,000 m; 75% TeKOK TepeH)

6.1 OCHOBHH KapaKTePUCTHKN

Haron: 400 kV, 50 Hz

HNomxuHa: 6 km 10 JaneKyBoT
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Tepen: 75% TexoK (TUTAHHHCKH/HETIPUCTAIIEH) — 3TOJIEMEHH TPAJIc:KHH H JIOTHCTHYKH Dapatbha
(TIpHCTAIHY MATHINTA, CTIEIFjaTHH (YH/AMEHTH, MOKHOCT 32 XEJHMKOIITE PCKO/ BIICUEHO 3aTETambe).

6.2 KOHCTPYKTHBHH U €JIEKTPHYHH €JIEMEHTH (THITHYHO)

UenU4HO-PEMIETKACTH CTONOOBH (CYCIIEH3HOHH M aHKepHHU), (pYHAAMEHTH CITOpEH, TeOMeXaHHKa,
AHTHKOPO3UBHA 3aIlTUTA.

[IpoBOHIITY AUMSH3MOHMPAHH 32 TSPMUYKH KAITALIMTET, KOPOHa 1 MEXaHIYKH HAIIpeTaba, 3a 414
MW epakyalmja IpeKy 2 JHHHH, ONTOBapyBamarTa II0 JIHHHja cé YMEPEeHH, HO ce H30mpa
TPOBOJHUK cTiopeA cTaHgapaute Ha METICO u yemoBH 3a KopoHa/Gyuasa.

OIITHYKO 3a3eMjyBadKo jazke (ONTHYKH 3a3¢MjyBauKH TIPOBOJHHK) 3a 3alITHTA CO JAJIEUMHCKA
KOMYHHMKAIIHja, CHCTEM 3a Ha30p H YIIPaByBamhe H CHHX POHH3ALIIja; JOIIOTHHTEICH 3a3€Mjy BaUKH
IIPOBO/THUK aKO € ITOTPebHO.

CucereM 3a 3a3eMjyBabe Ha CTOIOOBH H IPOMOOPAHCKA 3aMITHTA.

6.3 [Ipurmy4yBambe Ha octoeukd 400 KV ganexyBof

Ce npUMeHyBaaT J{Be THITHYHH PEIIcHH]ja (e H30Hpa BO OCHOBHHOT IPOEKT):

1.

mocroeuknoT 400 kV pmanexyBona ce ,IpekHHYBa“ W ce BMeTHyBa Hosata TC, OJHOCHO ce
odopMyBaar aBe HOBH ceKMH KoH TC (co HOBH aHKCPHH CTOJIOOBH/TIOPTaNH U CIIOjYBaHE Ha
OTITHYKO 323eMjVBAYKO jawkKe).

T-IPHKJIYYIOK : HOBHOT JANeKyBOJ C€ ,,3aKa4yBa“ Ha IMOCTOSYKHOT co T-TpaHka M COOJBETHH
HCKJIYIHI/ PA3ABOJHH MOKHOCTH.

3a mipoekT o 414 MW HajuecTo ce 6apa HUBO Ha Pe3ePBUPAHOCT U 3ATITHTA CO JaTSUHHCKA KOMY HHKATja
CO ONTHKA, KaKO U jacHO Ae(HHHpaHA IPAHMIA HA COTNCTBEHOCT M oaroBopHocT (TSO/HMHBECTHTOP) BO

TIPUKITYyYHATa TOYKA.

7) Ilymrame Bo padoTa (KOMHCHOHUPAEE) — IITO Mopa Aa OuJie orihaTcHO

($abpHUyKy TIPHEMHH TECTOBH/IIPHEMHH TECTOBH Ha JHMIle MecTo TecToBH 3a 400 kV ompema,
TpaHc(HOPMATOPH, pelicH U CHCTEM 3a HAA30P H YIIPABYBaFbe.

TecTupame Ha 3amTHTa co JalleddHcKa KomyHuKaija mipeky OIITHUKO 3A3EMIVBAYKO
JAXKE, BpeMeHCKa CHHXP OHH3AITHja, CHTHATM3AIH]A.

Beprduxarija Ha MEpHH YPETH U TIIOMOHPAILE 32 KOMEPIHjATHO MEPEIhE.

Cuctemcku TecToBH: FRT, peakTHBHA MOAPIIKA/HATTOHH, OTPAHHYYBatha HAa AKTHBHA MOKHOCT TIO
KOMaHa, cormacHo dapamara Ha MEIICO.

8) Ilprkas Ha TPOINOLW (MHANKATHEHO) — aJallTHPAHO 3a u3kenoa o PC MakeoHrja

Hanomenu 3a TIPOLICHKATA
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Opa g koungnryauia (F20 30%) npouelka 3a NPHKIYYoRoT (BICLYYY BAJKKH Ipatichopmaropu),
OasHpaHa HAa E€BPOICKH HHAHKATOPH 33 ©THHMYHH HHBECTHIHOHH TPOIIOILE (HAH3IMEeHHYHA
cTpyjaER) 3a 400 kV jganexyBo M/ MOACTAHMUM/ TPAIICHOPMATOPH H MNPIHUIATOJSHA 34 |, TEHOK
TepeH".

He prnytyBa: BHATPEIHA 35 KV KOTSKTOPCKA MPEiKa HH3 BETEPHHOT TIAPK (KAl A0 TyPOHHI),
OTKYIL Ha .";GM_iIIIII'I'ﬁfCK‘CI][)()]I'[)I/ljill[HH, KAMaTH U (IW[HHHCI'IGKH TPOINIOILI.

Koueepsnja: 1 EUR = 61.57 MKD (kvpc EURMKD Ha 2026-01-19).

8.1 JTupcKTHH TPOIIOLH (KATIHTAIHH TPOIIOLH — TIPHKIVYOK)

- CymMa (MmH CyMa (MIIH
CTaBKa .
€) MED)
400 kV AIS mocrpocHuc (6 nomasa: 2 TP, 2 AB, McpHO, cHojHO) 12.14 747.30
Jlpa eHePTeTCKH TpaHchopMaropa 35/400 kv, 250 MVA 9.00 554.16
35 kV pazpogHo nmoctpoeHHe (110 BlesHU + CeKIHH/CojKa + 2 U3Ne3H KOH
pashoitiia Hoetp ( centpmenol 6.80 418.70
TF)
3amTHTa, vrpasyeabe H SCADA/RTU, Mepetbe, CHHLPOHI3AINA 2.00 123.15
I'pane:xun paboT (PyHAIMEHTH, Orpaja, 3IPaJa 3a YIPABYBAhe, naTHiTa) 2.50 153.93
3a3eMjVBaIbe U rPOMOOPAlIcKa 3a1UTUTA 0.60 36.94
TeneKoMyHHKALIH/ ONTHYKD 3a3¢MjYBaUKO jasKe 3aBPIICTOLH I 3aITHTA CO 0.50 30.79
HAJIEHEU[CKa ICOM)’ll.ll.KaLuljil ’ o
22400 KV namexybom, L=6 km (7 5% TE:KOK TepeH) 6.85 421.71
A ja’n 'R f Ty 1 400 kV
JArTaIgja BMETHYBAHhS Ha ABATA TMPHIITY'OIH HA MOCTOCTKIT 2.00 12315
JATCKYBO
BKyTHO — JHPSKTHO 42.39 2,610.03

8.2 UHAHpSKTHI TpOnToni, pexepea v JIJIB

Hikenepunr/npoeicrupaine v A03s0:4 (6%): 2.54 s € (156.60 mum MKID)
Hamsop/TecTHparbe/ KOMHCHOHHPaE (3%0): 1.27 M € (78.30 v MKD)

Peacpra/menpensipicH (10%): 4.24 miH € (261.00 man MKD)

Bryiio bes JJB: 50.44 man € = 3,105.93 sum MKD

HaB
pisIIL

BO PC MaxenoHtja - CTAaHAApPIHA CTAITKA 18%.
(18%): 9.08 MITH € (559.07 MIH MKD)

BrymHo co B 59.52 MmmH € = 3,665.00 man MKD
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TIMPUKITYUHOK HA ®OTOHAITOHCKA EJTEKTPOLEHTPAJIA ,, XEK COJIAP“

1) OmuTH MOAATOLH 34 MPHEKIYYOKOT

doroHaroHckara enekrpolienTpana , XEK COJIAP“ (nHctamiapana moxkHoeT 70 MW) ce mpHKIyUyBa Ha
eNeKTPOTIPpeHOCHaTa Mpeska Tipeky HoBa 110/35 KV TpadocTanuiia co eJeH eHepreTcKu TpaHchopMaTop
110/35 kV, 85 MVA. Hamenara Ha TpadocTaHHIaTa e:

« Tpudakambe Ha eHepruja of 35 kV xonexkropckror cucteM Ha OEIT,
+ Tpadcdopmalimja Ha HaroHoT Ha 110 kV,

e CHUTYPHO M CEICKTHBHO BKIyuyBambe Bo 110 kV mipeHocHaTa Mpeka co MoxkHOCT 3a N-1
OTIepPAaTHBHH cIieHapHja (Bo 3aBucHOCT of 6apamara Ha METICO u KOHKpeTHATa TOTIONOTHja Ha
Mpe:KaTa).

IToctareHOCT (KOHQUIYpaLja) Ha TpadoCTaHMIIATA:

e 110 kV crpana: 2 uznesnu 110 kV ganexyBojHU moiHiba + 1 TpaHchopMaTopeko Tole (BKYITHO 3
momiha Ha 110 kV)

s 35 kV crpana: 24 Bmesmm 35 kV jmamexyBommm momatba (bumepn) ox DEI (mmyc
HIMHCKH/MEPHEY CEPBUCHH TTONHIbA CTIOPE/] KOHEUHHOT TIPOSKT)

2) ExHoronHa meMa (OICHO)
TurmdHa ¢JHOTIONHA TOTHKA 32 BAKOB TIPHKITYUOK:

s 35 kV komekrop (PEIL): 24 pumepn — 35 kV mmHcKH cHeteM (00HYHO 1 MIHHA co CeKIMOHHUPahe
HUTH 2 CEKIEH CO CIIOJHO TIONR)

+« Tpanchopmaropcko mone 35 kV: mpekuHyBad + MepHH TpaHchOpPMATOpH -+ 3aliTHTa —
Tpanchopmarop 110/35 kV, 85 MVA

e 110 kV crpaHa: TpaHcdopmMaropcko moae — 110 KV IIHMHCKU CHCTEM — 2 JaJICKy BOOHH I0JIHEbA
(xoH fea 110 kV u3Boau/mpasiim)

OBaa KOH(UTYpaIHja OBOIMBKYBA:
s CeNeKTHBHO UCKIyYyBathe Ha Omio koj 35 kV ¢uep Oe3 BimjaHue Ha ocTaHATHTE,
e HE3aBHCHO YIIPaBYBabe/H30MaINja Ha TpaHcdopMaTopoT,

o (urekcnOmmHO BKAyuyBabe Ha DELL Bo 110 KV Mpe:Kata peKy JBa H3BOIU (PaIHjalHO HIH KaKo
JIeJ OJT TIPCTEH, 3aBUCHO 0] TOUKATA Ha MPHKIYYOK).
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3) 110 kV paszmomeH ype (JBe JaleKyBOTHH MOMHIbA + TPaHC HOPMATOPCKO MOITE)

3.1 Komnterir Ha 110 kV passox

Bo mpakca Haj4ecTo ce IPUMEHY Ba:

BO3JIYIIHO H30dUpaHa pa3pojgHa ompeMa 110 kV co eAHOcTaBHA THHA M MOXKHOCT 3a HIHO
TIPOITHPY BATHE,

anTepHaTHBHO GIS aKo MMa MPOCTOPHIY EKOTOMIKH OTPAHIYY BAIha.

3.2 TurmyHa ompema 1o 110 kV mone

3a cekoe JaseKyBOHO IT0JIE H TPAHC(HOPMATOPCKO TIONE ce TPe/(BITyBa:

110 KV npexunyray (SFs),

Pa3TETHUIIH U 3&MjOCTIOfHHIIH,

MEPHH TPaHCPOPMATOPH CTPYJHH H HAIIOHCKH 32 3aIlITHTA H MEPEbe,
OJIBOTHHLIH HA TIPEHATIOHH,

HIMHCKH H TIOJICKH TIPOBO/HHULH/H30JIATOPH, HOCAUH, TEMEIH,

JIOKaJICH KOMaH/ICH opMap, CHTHATH3aIHja H HHTEP(EjC cO CHCTEMOT 3a JJAICUHHCKO YIIPABYBahe
(cHCTEM 3a HA30P H YIIPAaBY Bakbe).

3.3 3amTHTH 1 apToMaTHKa Ha 110 kV

Hanexkypoau 110 kV: MUCTAaHITHA 3aIlITHTA + 3alITHTA co JajJeurHCKa
KOMVHUKAIH]a/KOMYHHKAIMCKA  JoTuka  (ako  MEIICO  ja  Gapa) +  pescpBHa
MPEKYCTPYjHA/3eMjO CTIOjHA 3alITHTA.

ITTvHm/cobUpHMIH: TTHHCKA H(EPEHIjaIHa 3aMTHTA (UeCTO KAKO TeHTPpaicH QYHKIMCKH OI0K
3a LieNaTa IIHa).

OTKaKyBambe Ha MPEKUHYBaU (Tpelllka Ha TIPSKHHY Ba4) H METYTIONCKH OI0Ka IH.

CHHXpOHH3Hpatbe/TIPOBEPKA HA YCIOBH 3a BKIYUYBahe Kaje IITO € MPUMEHIIHBO.

4) Tpaucopmarop 110/35 kV, 85 MVA (Jies1 o1 IPHUKIYUOKOT)

4.1 OcHOBHU TeXHHYKH Oaparba (THITHYHO)

Homunama mokHocT: 85 MVA (co pesepsa Hag 70 MW 3a peakTHBHa pa3MeHa, TeMIIepaTy pHH
YCIOBH H OTPaHHYY Bamba)

Hamonm: 110 kV /35 kV, co perymarmja mpeky OLTC (Hajuecto Ha 110 KV cTpaHa) 3a 0Ky Batbe
HAIOH BO TOUKA HA TIPHKITYYYBaibe

Jagewe: ONAN/ONAF (1o n30op criope/i TSpMUYKH TIPS CMETKH )
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* Bekropcka rpyma: 1o yeoTlacyBambe co Mpexata (decto YN/A wonduryparpm va HV/MV, Ho
e UHHTHBHO ce YTBPAYBA BO [IPOCKT)

« Omnpema u Hamop: Byxommn, PRD, tepMoMeTpu Macio/HAMOTKH, MOHHTOPHHT Ha TacOBH
(OILIOHAJHO), MCPHA OIIPEMa, 3a3¢MjYBakbe Ha HEYTPala COIACHO MPEKHUOT KOHLIEIIT.

4.2 TparchopMaTOpCKH 3aIlITUTH

e Judp. zammuta (871), REF (orpaHmdeHa 3¢MjOCIIOjHA), TIPEKVCTPYjHa  pPE3epBHA,
MPEHATION/TIO/HATIOH, ~ TIPEONTOBApYBakbe,  NperpeBame,  ByXom[  amapM/HCKIydyBaibhe,
npeHaMaTHeTyBabe (V/HzZ).

5) 35 kV paszpofcH vpe (24 BIC3HH TIOIHIBA )
5.1 Konrenit
* BuarpenicH Metan-o0moxkeH (metal-clad) 35 kV pa3pona co BakyyM NpeKUHY BadH.

o [TIMHCKH CHCTEM: Ye¢TO 1 IMHHA CO CEKITHOHHPAIbhe (2 MIMHCKH CEKIHH + CIIOJHO T0NTE) 3a ITogo0pa
OTIEPATHBHOCT H OJIPIKY BaIbhe.

5.2 Ompema 1o 35 KV ¢uep

s 35 kV BakyyM NpeKHHYBaY,

*  Pa3IEeNHHIIN/3eMjOCTIOJHAITH (CITOpe T THITOT Ha Kenuja),

e CT/HT (mm nmmcku HT 8o moceOHo none),

e TUTHTATHA 3AITHTA Meperbe/ypasyBatbe (IED),

s KabeJCKH IIPHEITYYOIH, TEPMUHAIIH, JIOKAIHA CHIHATH3AIHja.
5.3 3anrruta Ha 35 kV dumepu

s TIPEKYCTPYjHA U 3eMjOCIojHa (HACOYHA aKo € MoTpeOHO),

e TIPEHAIOH/TIOHAMIOH HaA30p (I10 JJOTHKA HA CHCTEM),

e JIOTHKH 3a CEJICKTHBHOCT CO TPAHC(OPMATOPCKUTE 3AIUTHTU M CO 3AIUTUTHTE HAa KOJCKTOPCKATa
mpesxa Ha OEL

6) cHcTeM 3a HaJ[20p H YTIpaByBathe/KOMYHHKAIUH H TipoTtokomu koH METICO

TpadocTaHuIaTa Mopa Ja HMa JAaJeUHHCKO YIIPaByBalke H TeleMeTpHja (IIO3HIHH, anapMH, Meperha
P/Q/U/I/A, Tam mo3uimja, craryved | ci.). Bo mpexrauTe npasuiaa Ha MEITICO ce HaBeyBaaT cTaHAap HH
KOMYHHKAITHCKH TIPOTOKOJTH 32 pa3MeHa Ha TIOAATOIH O KOHTPOIHHOT TieHTap, Kako [EC 60870-5-101/104
u ICCP, kaxo u IEC 61850 kako BHaTpellleH cTaHIap/] 3a KOMYHHKAI[Hja BO 00jeKT/cTaHHI[A.
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7) Mpe:xuu dapatba 3a OEI — KIyYHH TOUKH 3a MPHKIYYOKOT
3a ¢oroHamoHeKa enekTponeHTpana ox 70 MW ,Bo nipaBHiara ce MOTSHIHPAAaT (HYHKIIHOHAIHOCTH KAKO:

¢ MOXHOCT 3a paboTa co PPEKBEHTHO UYBCTBUTEIHH PEKUMHU WM OTPAHHIYBAae Ha aKTHBHATA
MOKHOCT II0 Ha/IBOPEIIIHA KOMaH/1a MPEKY KOMYHHKAICKU HHTepdejc.

e CIOCOOHOCT 3a OCTaHYBaWbe TIPHKIYYCH MPH AcheKT— 00BPCKa Jla OCTAHE MPHKIYYSHA IIPH
KPaTKOTPAjHH TPOTIaAH HA HAITOH (IIPUMep MpodII: OCTAHYBAEhE TIOBP3AHO H IIPH MHOTY HH30K
HAIIOH BO IIPBUTE CTOTHIM MS H [IOCTEIICHO BPaKambhe IPH HOPMaJi3Hpame ).

e 1pH Ae(eKT, peaKTHBHA CTPYja/TIOAPIIKA Ha HAllOH Kako GYHKIEja O/l HAIIOHCKOTO OTCTAITyBambhe
(PcaKTHBEH OJ3HE 3a IOIPIIIKA Ha MPEKaTa).

OBue Gapatba JUPCKTHO BIMjaaT HA MPOCKTOT Ha MPHKIYHOKOT (TTOCTABYBAIGE MEPCHA BO TOUKA Ha
MPUKIyYyBame, Op3M 3alITHTH, TeleMETpHja, CTalHIeH eJHOHACOYHAa CTPYja CHCTEM, JOTHKH 3a
OTpaHUYYBahe Ha P U yIpaByBambe co Q/HaroH).

8) Mepeme 1 KBAIHTET Ha SJISKTPHYHA eHEPTHja
8.1 Mepeme

MEIICO feduHupa IpaBHIa 32 MEPHH TOUKH, METEPUHT 6a3a H KOMYHHKAI[MCKH TIAT/TIPOTOKON 33 YHTATHE
# 06paboTKa Ha MepHH TOJIaTOIH.

3a MepHHTE TPaHC(HOPMATOPH H TOUHOCT {(KJIACH) ce HaBe Iy BaaT 6aparba BO IIPaBHIIaTa (TabelH 3a TOUHOCT
Ha MepHH TpaHcopMaToph/MepHia) KoH Tpeba fda ce ucmounTyBaar Tipu u3dop Ha CT/HT u mepHa
orpeMa.

8.2 XapMoHUITH/KBATHTET

Bo mpaBmiaTa ¢e HaBe[yBaaT TPAHUYHU BPeJHOCTH 32 XAPMOHHIH ITITO KOPHCHHUKOT MOXE /12 TH HHjSKTHPA
BO Mpexata (TabemapHo o pen Ha XapPMOHHK " HATIOHCKO HHBO).
IIpakTHYHO, TOA 3HAYM: BO TIPOEKTOT ce 00e30e/yBa YCOTIACEHOCT Mpeky W3Gop Ha HHBEPTEpH cO
COOJIBETHH (HITPH, TIPABHIIHO AUMESH3HOHHPame Ha TpaHcdopMaTop U Kabid, U Mepeba/BepHpHKaIija
TIPH ITIHTathe BO paboTa.

9) I'paic:KHH M OMOIIHH CHCTEMH BO TpadocTaHUIa
I'page:xeH gen:

e [DIaTO, TIPHCTAIICH I1aT, OIPaja U 3aIliTHTa,

e TCMCJIH 3a OMPEMa M KOHCTPYKIIHH,

e KabeNCKH KaHATH/TPAHITICH, TPEHAKA,

s 00jeKT 3a YIIpaByBaibe (KOMaH/HA NIPOCTOPH]ja, peilejHa, TeIeKOMYHUKAT[HH).
IToMoIIHH cHCTEMH:

*  ¢IHOHACOYHA CTPYja cHcTeM (0OaTepuH + momHaun, 110/220 VemaHoHacouHa cTpyja),
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e  Ham3MEHHYHA CTpPYja corcTBeHa morpomntysauka (0.4 KV passox, UPS kaae mito Tpeda),
*  OCBECTIYVBaIbC, IPECHE/TAACHE 32 IPOCTOPHH,
s 3a3eMjyBayKa Mpe:Xa H IPOMOOpPAHCKA 3aIIITHTA,

* TIPOTHBIOKAPHA 3aMITHTAa H MacJ0-KaJa/ceTapaTop 3a TpaHcdopMarop.

10) Ilpuka3 Ha TPOTIOIH (OPHEHTAIHCKN) — afanTHpano 3a PC MaxkegoHuja
10.1 ITo € BKIyUYEHO

« T1emara 110/35 kV TpadocTtaHmiia co HaBeleHH TTOMHIbA,

+ Tpadcdopmarop 110/35 kV 85 MVA (BKIyUYeH BO TPOIIIOIIHTE),

. CCKYHJIApHH CHUCTCMH, CHCTCM 3a Haa3op U yl'[p&ByBaH)C/KOMyHI/IKaL[[/II/I, MCPCHLC, TPAJICKHH H
TIOMOIIHH CHCTSMH.

Babemenka: TpomokoT 3a 110 kV mamexyBoj/kaden HaaBop of TpadocTaHHIaTa 3aBHCH Of JOMAKHHA H
Tpaca; 3aToa € JIa/IeH KaKko AOTIONHHTENSH 110 km.

10.2 PetepeHTHH e JUHUMHH TPOITIONH (32 KaTHGpaigija)

« Eneprercka zacmuuia oGjasysa UIC unaukaTopu, Ha Tp. 110 kV ~0.208 M€ / kim ¥ OpHeHTHPH
3a HAM3MEHWYHA cTpyja TpadocTaHHITH/ TpaHeGopMaTopH (peTHOHANHH mogaTorm 2019-2025

« HammMenuyHa crpyjaER UIC tabenata masa nonomautemud EU-pedeperTHH omice3d (Ha TIp. 3a
110-150 kV OHL 2 circuits 1 3a HAN3MeHHUYHA cTpyja substations).

10.3 OpuenTalcka rpecMeTKa (KAIMHTaJIHH TPOIIOIH 3a Tpadoctanuiia, 6e3 HagsopemeH 110 kV Box)

Kypc 3a xonsepauja: 1 EUR = 61.58 MKD

Hu B
C Hucko HajsepojatHo Buicoko ( cra HajsepojatHo (HCOKO
TabBKa MHIL. MHUIIL.

M€) (M€ Me . MKD

(Ve)  (Me) (M€) (RS G MKD) - ER
lpockripatbe, - PEBUSINA,  AOIBOMHL () 35 () 55 0,85 21,55 33,87 52,34
Hag30p

+
LLO KV AIS paspon (3 mommea +, o 5 4, 320 110,84 14779 197,06
HIMHA H [IPHMapHA OITpeMa)
T 110/35 kV, 85 MVA
parcopuarop : 2,00 2,70 3,60 123,16 16627 221,69
(HabaBKa-+MOHTaXKa+TeCTOBH )
35 kV %26-28 Kol BKIL.

paspon ( RO BRL 00 1,40 2,00 61,58 8621 123,16

TpaHc HopMaTOPCKO/TIHHCKO )



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Hug Bue

C Hricke HajrepojatHo Bricoxo ( oo Hajsepojatho ("wm
e MELL - MHJL.
(ME) (M) (MF) KDy (T MKD) o )

CCKYHIApDHH  CHCTCMH:  3aIUTHTH,
mepeise, SCADA/RIU, sammmira co 0,55 0,80 1,20 3387 4926 73,90
JATeYHHCKA KOMY HHKALHja

Teaekomy HHKAIMH

: ) 0,20 0,35 0,60 12,32 21,58 36,95

(orrruka/vaTepdejct Ko MEITCO)
Homomun  cucremn (1DC, AC 018 028 0.45 11,08 1724 2771
corncTeeHa, UPS Kane Tpeda)
3azevjveame, orpaja/6ezbemHoCT,
TIPOTHBITOKAPHO, macno- 0.25 0,40 0,63 15,40 24,63 40,03
Kajja/cenapatop
I 3 0 s -

PANCKHI PAOCTH (IVIATO, TEMEIML gy 3 200 5542 80,05 123.16
00jEKT, KAHATH, TIATINTITA)
H 4 A, 3 .

CIITYBAIR, TWHEARS o 15 0,25 040 924 1540 24,63
JIOKYMCHTAIM)a

BKYIIHO (6 ciicH 110 KV

HO (Be3 wanpopenicH 7,38 10,43 1495 454,46 642,28 920,62
BOT/Ka0e1)
10.4 JlonomHUTETHIH TPOTICTIH 10 TomkHHa (ako riva 110 kV poa/kaGen 10 TO'KA HA MPHUKTY0K)

e 110 KV pagsemen sog: opuerrrapncke 0.21 033 ME 7 km (ECRB n nausmenuyna ¢rpyvjabER
pedepen T BPeIocTH).

e 110 KV moazemeH kaber: (8o EU-pedepeHin ¢ 3HAUMTEIHO nockart (HarsMeHuHa crpyjaER qasa
pedosH 3a 110-150 KV UC).
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8. IIPUK/IYUOK HA BATEPHCKHU CHCTEM 3A CRIIA/IMPAILE HA EJJEKTPITUHA
EHEPT'MJA ,,XEK COJIAP*
JeTaneH TexHHYKH oTHc — Tipuityyok Ha , XEK COJIAP“ 50 MW Ha enekTponpeHocHa mpexa (110 kV)
1) OmuTo U ynora Ha IPUKIIYYOKOT
barepuckmor cuctem 3a ckiaaupaie (b ATEPUCKHM CUCTEM) ,, XEK COJIAP* co uHcTaMpaHa akTHBHA
MOKHOCT 50 MW ¢¢ TIPHKIIVIYBa Ha TIPCHOCHATA MPEKaA MIPeKy HoBa TpadocTanrma 110/35 KV, Bo Koja ¢
OPEeTBUICH ecH eHepTeTckn TpaHcdopmarop 110/35 kV, 63 MVA. TpadocrammmaTa (TC) mpeTcTaByBa
TOYKA Ha MPHKIYYYBahe (TOUKA Ha MPUKIYIYBahe) H TEXHHYKA TPAHIILIA 32 YIIPABY BAIHC/3ATITHTA/ MEPEIHE
moMeTy 00jeKTOT M TPEHOCHHOT CHCTEM.
Crnopen MEIICO ,, MpexHn TipaBHIa“, IPEHOCHHOT CHCTEM TH ondaka rocTpojkute Ha 400 kV u 110kV
¥ BaXKAT MPABHJIA 33 PA3TPAHUUYBAbe (COTICTBEHOCT, O/IPiKyBalhe, MpHUcTar, Mepetbe) omety METICO u
KOPHCHHKOT Ha IPEHOCHATa MPE:Ka.
2) Konduryparyja Ha TpadocTaHUIaTa (Criope] 3a1aeHO)
IIpeaBuaeHa MOCTaBEHOCT/TIOMHEBA:
e 110 kV gen (oTBopeHa mocTpojka — AILS):
o 2 manekyeogHH 110 KV H3IC3HH NOTHEBA
o 1 tpanchopmaropcxo 110 kV more (3a mpukimyyok Ha 110/35 kV tpaHcdopmarop)
e Cpefer HamoH (35 kV) / KOTeKTOpeH en:

o (TIPOEKTHO HaBeAeHO) 24 “10 KV” BIe3HH AaneKyBOAHU MOHIbA — BO TIPAKCA 0BA HAJUECTO
ce H3BeAyBa KaKo METaJOKJIONHA IIOCTPOjKa HA CPEAeH HamoH co 24 BIeSHH/H3IS3HH
$ugepu ko PCS/Gatepucku 0M0KOBH (BO 3aBHCHOCT O] H30paHOTO HAMIOHCKO HUBO Ha
KoneKTopot). Bo mpodomicenie onmucom e oader gyHxyuonanno (24 gudepu Ha
KONeKmoper Hanox), 6e3 oa ce MeHyea Bpojom Ha NOMureQ.

3) 110 kV gamexyBomu (2x4 km)
Jeete 110 kV ganekyBoHH TIONMHIA K& ¢ MOBp3arT co JiBa omaeaan 110 kKV ganexyBoH, co ¢IHHEYHA
momkuHa of 4 km (skyrmHo § km). BoodudaeHo, oBa ce H3BEIY Ba KAKO:
s« FEmuueuen cumctem 110 kV Bo3qymieH AadeKyBoA, CO YEIHYHO-PEIIETKACTH CTONOOBH HIH
apMHPAHO-0C TOHCKI/YEIMUHH CTONO0BH (1300POT 3aBHCH OX TCPSH, OTPaHUUYBama H TPOILOK).
o llpoBOmHHMK (TIpUMep: HaM3MeHHUYHa cTpyjaSR  240/40 mwmi 300/50) © 3aIITHTHO jaxe;
MPETIOPAtUIHBO € OITHYKO 3a3eMjyBauKO jaxKe 3a TeJCKOMYHHKAITHja M 3alITHTA cO JaJeYHHCKA
KOMY HUKAL[H] 3.
« Ha kpacBuT¢: IOPTAICKH KOHCTPYKLIY, 3aBPIIHI CTIOJKH, OTPAHIMYBAYUN Ha IIPCHATIOH H oIIpeMa
3a 3aIITHTA CO JaJledlHCKa KOMYHHKAL[Hja/CHCTEM 3a Ha30p H YIIPaByBamhe KOMYHHKALH]a.
Baxno (comcrBeHoct/Tpanmia): Mpexuute npasmaa Ha METICO mpegasumyBaar geka Kaj pajujaHO
MPHUKJIYyYyBame IIPEKy CONCTBEHa BHCOKOHanoHcka TC W paaujanHH BHCOKOHANOHCKH BoaoBH, TC H
pa/HjaHHUTE BOJOBH MOKAT Jia OMAaT BO COTICTBEHOCT Ha KOPHCHHKOT, A Pa3TPAaHHYYBAmbETO ce JedHHIpa
Ha MTOPTAJI/U30IATOPH (BO 3aBHCHOCT 0ff KOHKPETHHOT CJIy4aj H 0TOBOD).

4) TeTaseH OIKC TI0 CHCTEMH
4.1 110 kV AIS — mpumapHa onpeMa ¥ GYHKIUH T10 TI0JE
Cexoe 110 kV 1role THITHYHO COJIPKH:

e SFs mpexumyBay 110 KV (HoMumHameH HamoH 123 KV, NMpeKHHVBAUKA CIIOCOOHOCT CIIOPET
npecmetan 1k3, poodmyaeHo 31.5 kA).
+ PacraByBayd H 3a3eMjyBauH 3a 0e30eTHO OApIKyBambe.
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¢ Mepuu rparchopmaropu: erpyjun (CT) n nanoucku (HT/KHT) 3a sawrmia, Mepeibe 1 CUCTeM 3a
HAA30p H VIIPABYBakhe.

*  OrpaHiryBadH Ha TIPESHATIOH 33 KOOPIMHALIM]A HA H30TALTA H 3aLITHTA 0.1 [IPSHAITOHH.
¢ CoBUPHULNI CO COOMBGTHH CITOJKH H HOCAYIL
Hanexvsomuo noie (2):

¢ JlMHMCKa 3AITHTA (MUICTAHLUHA + HACOYHA TPeKYCTPYjHAa KAKO pe3epBa) IV THHIICKA
nuepeHIIHa THA 3aIITHTA MPEKY ONTHUKD 3a3eMjyBavKo jaKe.

=  APRTOMATCKO TIORTOPHG BKIY'yRathe (AlIB) kajie nrra ¢ A03ROITEHO O CHCTEMCKHOT OTepaTop H
TEXHHYKH OHPABIAIO.

¢ 3AIUTHTA ¢O Ja:I¢UHHCKA KOMYHIIKAL A/ CHIHAII3ALI 2 22 OP30 HCKIYIYBAEES TIPH JeeKT.
Tparcpopmaropeko noe (1 Ha 110 kV):

s  Onpeva 3a IPHKIYYoK HA TpaHcdopmaTtopor Ha 110 KV cobupHIa (ITPCKHHYBAY, PacTaByBav,
CT/IIT, apectepm).

¢ Hurepuoruir noruiga (eNeCrpH1IIM Mexaiiui GioKka u)y 3a 5e36e iid Ml Iy Laun .
4.2 Exeprercrku TpaHchopmarop 110/35 kV, 63 MVA
TpaHc(hopMATOPOT & TIPOSKTHPA 3a:

¢ Howmamya mokHocT: 63 MVA

¢ DBucor Hamon: 110 kV (HoMemamHo 123 KV onpema)

¢ CpepaeH HamoH: 35 kV

s TIPSKIONHIK HA OJBOOH [0 ONTOBAPYBAKE 33 PETYIALTHja HA HAIMMOHOT Ha 35 KV (TmmmHo +10%
BO TIEKOPH).

o Jlagemwe: ONAN/ONAF (rmo 1360p, COTIACHC TEPMHYKO ONTOBAPYBATHS).

¢ 3amrura: Byxomi, TcMOcparypH MAaclo/HAMOTKE, IPHTHCOK, AH(CPCHIRLATHA, 3CMjOCIIOfHA
(REF), IpcKyCTpYjHE PC3cpBa.

¢ Mepiw 4 HAN3OPIEL CHETIAUH BO CHCTEM 34 130D W YLPaByBalbe (LO3MIMja 133 Tall, anapme,
TPEH,I0BH).

4.3 KoaeKTopeH J6 Ha CPeACH HAMoH — 24 BIC3HH ITOMHEBbA (TIPoeKTHE “ 10 kKV™)

PYHKIHOHATHO, 0BHE 24 MoTHika To cobrpaar wanesoT o POS/Darepriekn DI0KOBH U TO JIOBETyRAAT /10
Tpanchopmaropot. Hzscada:

¢  McranoxknoHa mocTpojka (THIHYHO BAKYVM MMPCKHHYBAYM), CO:
e 1 2 puesim nouensa oy rpanchopyarop (35 KV crpana),

< caﬁnpmu.u[ CO COKITHOHHPAS 33 3TOJACMCHA CIHTIYPHOCT,
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o 24 bupep noimba (kabencku/ qaiery soiuin) kou BATEPUCKH CHUCTEM 6uokosu,
¢ MEPHH MOJEHBA (110 MOTpeda) M MOMOILIHH MONLIEA.
3amTuTa 1o GuACp: IPCKVCTPYjHA | 3CMjoCTIojHA, ¢O CCICKTHBHOCT U KoopQiHaiptja co PCS.

Kpanurer Ha ©HEPruja: BO UPOEKIOT €& NPL/IBILIYBA HIPOBSPKA Ha XapMOHHIW Guiikep v 110
1Horpeda GMITPH/KOMISII3ALEA 34 1A Ce MenodM Ty Baar 6apaibara 3a nanoncka GopMa M eMIncHu
(Ha ip. EN 50160 — kako pedepeHTEH KBAHTST Ha HAIIOH).

4.4 ZamrTnTa, aBTOMATHKA H YTIPABYBAIEE

MPpeKHHTE MPpaeHIa HakeTYRaaT qoka MELICO ¢ oIroBOPEH 3a KOHTEIITOT HAa 2alliTHTA HA CII0joT oMy

METICO ¥ KOpHCHHKOT H JIGKa 3aIITHTara Tpeba Ja OHle KoHPUTYPUpPAHA TaKa MITO JIa He € HETATHBHO

340 7 Cl C [« ¥
2ACETHATA O/ COCEMHH CHCTSMH, KOHIIETITOT C¢ JIS(PHHHPA Chope,l CMeTMPHYIHOCTHTE Ha EHOCHHOT

cricteM H ENTSO-L npenopakH.

DBo IpoekToT ce IpeIBHIYEA CO:

PengjHa 3alITHTa II AaBTOMATHKA 3a; JIMHIGA, TpaHcdopmaTop, cabHpHHIM (Io MOTpeda),
TIPEKHHY BAUKH OTKA3 (TPEIIKa Ha NPSKHHY Bav), CHHXPO-TIPOBSPA 33 BIUTYYBaha.

CHCTCM 32 HAT30P II ¥IIPABYBARLC/NANCUMHCKA TCPMIHANHA CIHHILIA CO JAJNCUHHCKO VIIPARYBAES
I TeNEMETPHja A0 HCTeUePeKH TEHTap (TIpoToKo mo daparbe Ha MEITCO).

IEC 618350 Bo pamku Ha TC (cTaHHYHA KOMyHHKALNLjA), BPeMEHCKA CHHXPOHU3ALILA

Kuodep/dpusmrika 0e30eAHOCT (KOHTPOIESH TIPHGTATI, TOTIIParke Ha HACTAHH).

4.5 Mepetbe (KOMEPITH]alTHO H TCXHIIUEQ )

ITa TouKa Ha NPHKIYYYBaEbe ce 00e30eayBa:

Konmepimjamio vepeme (kmaca Ha CT/HT u mepnma cmopen dapawa Ha MEIICO u Bupo 3a
METPOIOTHIA), S0 AANSUHHCKI NIPEHOC HA TI0aTOLH,

TexHirdaro mMepeibe 3a anaansa Ha ksasmret (U, 1, P, Q, £, THD), ocofeHo BaKHO 32 KOHBCPTCPCKE
TIOCTPOjKI

4.6 ITomomnu cuicremn

HAM3MEHHYHA CTPYja collcTheHa moTpolnyBauka (0.4 KV paspoj, ocBeTIYBabe, MPUKITYUHHIH,
Tpeetbe/ Ta/Iethe ).

gIHOHacoHa cTpyja cHeTeM (110220 VeHoHacoMHa CTPYja) ¢O CTAHMYHH DATEPHU W MOTHA'TH 22
CHI'VPHO AN YBAILE 113 3ATTHTH U YIPABYBAIBE.

UPS 3a FIKT/clicTeM 3a HAZ30P H YIIPABYBAERS OTIPEMA.

TloxapHa samiTHta (JIETEKIEja, Taceéke BO KOHTPONHA cajxa; MepKH 3a TpaHcdopmarop —
TPOTHBITOKAPHH Sapc PH/CHCTCM TI0 MPOCKT).

3a/ 1Ky Rdhe Macuo 1oL rpaHeopyarop (eKo.I0NIIKa MEpKa).

4.7 3azeMjyBatbe H rPOMOOPAHCKA 3AIITHTA
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3azemjypauka mpexka Ha TC co mpecmeTka Ha yekoper/normipeH HarmoH (IEEE 80/IEC 61936-1),
[TOBP3YBambe HA CHTE METaJHH MACH, OTPa/a, KOHCTPYKIIHja H OIIpeMa.

I'pomobpancka 3amTHTa (japOOIH/3alTHTHH XKHITH) H KOOpJUHAIHja co apecTepd Ha 110 kV u 35
kV crpaHm.

5) McrmuTyBamba H IYIITabe BO padoTa

Ce u3BeyBaar:

Gadpuuky HcImTyBama ((Qadpuyku MPHEMHU TECTOBH) 3a DIJIaBHAa orpeMa (TpaHcdopmarop,
pelieja, JaJeunHCKa TepMHUHAHA ¢IHHHIA/CHCTEM 3a Ha/[30DP H YIIPAaBYBAke).

HenuTyBama Ha JIHIlE MECTO (IIPHEMHH TECTOBH Ha JIHIIE MECTO), IPHMAPHU HHjEKLIHH/CeKYH/[apHH
TCCTOBH, (YHKUMOHAJHM TECTOBH HA HHICPIOKHHL, TCACCHTHAIM3ALEGAa M JAJICUMHCKO
YIIpaByBambe.

HenutyBama Ha AaleKyBOTH (H30MAIja, KOHTHHYHTET, 3a3€MjyBambe), 3aIITHTA ¢O JAJISIHHCKA
KOMYHHKAI[Hja IPEKY OMTHKA.

[TpoGeH MoToH | JOKYMSHTAI[Hja.

6) Ipuka3s Ha TPOIIOIH (OPHEHTAIIHOHO ) — aJaNTHPaHO 3a n3Benda o PC MaxkeqoHuja

OcHOBH 3a TIPOICHKA

3a xanubparja Ha pefl Ha TOJNEMHHA C& KOPUCTAT jaBHO JOCTANMHM MHIHKATOPH (HAM3MEHIYHA
ctpyjaER, 04.07.2023) 3a manekyBoau H TpadoCTaHHITH.

HNomonHuTeHO, Kako JoKaleH mokasarex 3a Hadapku, MEIICO mMa oQjaBeHo HWHBECTHINMja
650.000 € 3a HaGaska Ha 31 HoB 110 KV mpeknHyBay (Habapka, co MOHTaxa Bo moBeke TC Bo
TIEPHO).

Kongpepsnja: 1 EUR = 61.49 MKD (pedepeHTeH Kype).

HamomeHa: PeanHata IigHa 3aBHCH of: m300p AIS vs GIS, TepeH/TeoI0THja, MMOTHO-TIPABHH VCIOBH 1
KOPHOp, THIT HA CTONOOBH, TIpeceKk Ha TPOBOJHHK, VCIOBH HAa TPHKIYYOKHUTe TOUYKH W Oapama Ha
MEIICO 3a 3amiTuTa/Te IeMeTpHja.

6.1 CyMupaHH ¢TaBKH (Bo MimoHd EUR)

IIpoueHera
Crapka BPEIHOCT

(M€)
IIpoekTHpaibe, peBU3Hja, JO3BOIH, Te0/Ie3H]ja, enadopaTu 0.40

I'pajesxuu pabotu TC (mmaTdopMu, TeMelH, 00jeKT, TIATHIITA, OTPaJIa, JIPeHAKA) 1.30
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llponenera
CTraBka BPEAHOCT

(ME)
110 k¥ AIS nprmapra ormpema — 2 JITIT 1 1 TIT 2.10
Kouekropua nocrpojka na CH - 24 nosina + ceknija/cliojka + 1osMonim 1.70
Tpancdopmatop 110/35 k'V, 63 MVA (HCHOpaKa | MOHTA3KA | HOITHTYBATha) 1.60
3am'mra/aBT.oMaUu(w’Mcpc}bc:’SCADA/TencKOMyHmcaLull{f3amea s} AATCUHHCKA 110
KOMYHHKAIHja
Iomonmu ciictemu (AC/DC, darepun, UPS, HVAC, nokap, 0cBeT/IvBambe) 0.55
3aszeMjVBame H IPOMOOPAHCKa 3alITUTA 0.25
110 kV ganxeryroxu 2x4 km (BKYTIHO 8 km) ¢o ONITHYKO 323¢MjYBAUKO JAKS 2.00
HMU'[‘IIO-II]J"I BHH, KOPUINOD, PACHHUCTY BALLE, 1IIPUCTAIMME HTATHINTA, HPEKPCLY Bdlhd 0.55
HHTepBeHITHH BO MOCTOJHH TIOCTPOJKEL TOUKH Ha MPHIIYUOK (2 Kpaja) 0.50
Hemmrtypatha, MyNITamke BO padoTa, 00VEa 0.25
Metyabup 12.30
Pesepea/wenpensiaern (10%) 1.23
BrynHo (6e3 TB) 13.53 M€
6.2 Bxyrmo so MKD nco I1IB

+  BkymHo Oc3 JIJIB: 13.53 M€ < 61.49 = 831.96 muummonu MKD

¢  Co JJIB 18% (ako ce npuMenyvsa 11a neaara cyma): = 15397 M€ i 981.71 mutnonn MK

9. AHAJIM3A HA TPOHTOIM 3A [IPHKJIYYORK HA BETEPHA EJIEKTPOINEHTPAIA |,
IIIIEM BPYCCEJIC*

1) OCHOBHII IOAATOLH H KOHLEMT HA MPHKIYYOK

« BEIL ITIEM ,BPYCCEJIC HOEET" — CtpyMmInia
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e Hncramipana MokHocT: 57.6 MW (Temmumo 8x7.2 MW Ha 35 kV konektop)

o lIpHKTy4OK Ha TPeHOcHa Mpeka: Tpeky HoBa 110/35 kV tpadocrtammmia (TC) co 2%
Tpancpopmaropu 110/35 kV, 63 MVA

e 110 kV msBox: 2 ganexysomuu nmommma (1 padbotHo + 1 pesepsa)

e 110 kV pgamexyeom: 13.8 km, om Ko ~35% TEKOK TEpeH, MPUKIVUVEAG BO HOBOM3TPAACHA
400/110 kV TC

Buzejku npurayydoroT € paamjaieH (eqHa 110 kV Bpcka J0o TIpeHOCHHOT CHCTEM), COTIACHO MPEXKHHUTE
npasmia Ha MEIICO, Tpadoctanmara H pa/HjalHHOT JaJeKyBoJ BOOOHYACHO CE BO COIICTBEHOCT Ha
kopucHHKOT (BELI), a rpaHmitara Ha pasTpaHHYYBaIbe ¢ HAa HAITOHCKHUTE H30JIATOPH HA [TOPTAJIHIOT CHCTEM
o TC mrro nprmara Ha MEIICO.

2) JlumeH3HOHUpatbe Ha TpaHcdopmaropure (N-1 ToTHKA)

MaxkcuMaiHaTa o4eKyBaHa MpHBHAHA MokHocT Ha BEI] Ha Touka Ha NPHKITy 4y Bambe 3aBHCH o GakTop Ha
MOKHOCT. AKO ¢& 3eMe THITHYeH yeloB cosg = (0.95:

o S=P/cosp=757.6/0.95=60.63 MVA

Co Toa, eneH TpaHcdopmarop ox 63 MVA moke jga ja mokpue 1iemata BEIL Bo N-1 pexum (co
OTpaHUYyBarbe JAcKa Tpeba fa ce HCIOYHTYBAaT TePMHYKHTE TPAHHIN, HalIOHCKUTE YCJIOBH U Oapamara 3a
peakTHBHA MoOKHOCT). Bo HopmamHa pabora apata TpaHc(opMaTopH padoTar IapajelqHO CO 3HadyajHa
pesepsa.

3) 35 kV xonexropcku cHcTeM (Bo pamku Ha BEIT)

OyHKIHja: co0upame Ha eHeprHjaTa o TypOHHUTe U AoBoj Ao 35 KV paszsogHoTo moctpoenue (PIT) Bo
110/35kV TC.

TurmrueH KOHIIETIT:

e (Cekoja TypOMHa HUMa TeHepaTop -+ KoHBepTop H comeTeeH 0.69/35 kV (wmm cimrvHO)
TpaHcdopMarop (Bo/A0 TEMENOT).

« MefycebHo momp3ayBame co 35 kV kadbmi (oOMYHO BO TPCTeH/TIETIH WIH pajHjadHO <o
CeKIHoHIpame) 1o TC.

+ Cenpeasuaysa:
o KaOeJCKH CITOJKH/Pa3BOMHH MIAXTH,
o OITHYKa KoMyHHKaija (FO) mo kabeicKaTa Tpaca 3a CHCTEM 3a HaA30D H YIIPaBYBaIhe,

Q 333€ijBaH)C H 3allTUTa o[ MPCHaIoHU Ha KabeICcKH 3aBpHICTOIH.
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4) 110/35 kV TpadocTaHuia — mpUMapHa TieMa U MOJIHbA

4.1 110 kV moctpoenue (AlS, HaJBOPENIHO) — TOTHIHA

Pacnopeﬂm‘ mITO IO HABSAOBTE JOTHYHO C€ pealH3Hpa KaK0 CIHO-CHCTEMCKH NIHHCKH paciiopea ¢o

MMHHCKH crojyBad (bus coupler) H clieTHH TTOTHIbA:

1.
2.

5.
6.

Tpanchopmaropeko moxe T1 (110 kV)

Tpanchopmaropeko moxe T2 (110 kV)

Mepno noze (110 kV) — 3a MepHI TpaHcPoPMATOPH/ MEPESH:E Ha TOUKA HA IIPHKIIYUVBAhE
Criojro mone (110 kV) — IIMHCKH CTI0jy Baw/CeKIHOHHPATHhEe

HNamexypoHo Toxe 1.1 (110 kV) — padotHo (ko 400/110 KV TC)

HNamexypoaro moxe 1.2 (110 kV) — pesepsa (Mpa3HO/MOATOTBEHO)

Turmrana onpema o more (110 kV):

Ipexunysau (CB) 123 kV, coompeTHa KparkocniojHa Mok (Ha Tip. 31.5 kA / 3 s — cTiopes cTy/Hja)
Paszapojysaun (DS) + 3azemjysaun (ES)

Mepru Tparcpopmatopu CT/HT (umi KHT Bo JanekyBOTHO/MEPHO TTOIE)

OnpoHULM Ha nipeHanioH (LA)

[Topramu 3a NpHKIydyBarke Ha JaJeKyBoa/TpaHchopMaTop

4.2 Tparchopmaropu 110/35 kV, 63 MVA (2 mapunmba)

SH =63 MVA, Un = 110/35kV

OLTC 3a perynupatbe Ha HaroH (TurmdHo =10% Bo YeKopH), 3a ofpiKyBame Ha 35 kV HamoHoT
HW/HITH TOUKA Ha MPHKIIY IyBAIhe HATIOHOT

Samrruth: qudepenimjamHa (87T), 3emjoctoj/REF, Byxomi, TepMutKa, PUTHCOK, TIPSHATIOHH

Heyrpamia touka: MEIICO 6apa 3a ompema/Tpadcdopmaropu Ha 110 KV # mosucoko (Bo
COMCTBEHOCT HA KOPUCHUKOT) J1a TIOCTOM MOXKHOCT 32 3a3¢MjyBathe Ha HEYTPAJaTa, a HAYUHOT C¢
TMe(HHHPa O CTYAHja 3a MPHKIYUIOK.

4.3 35 kV pa3pofHO MOCTpOSHHE (BHATPENTHO, METAN-00I0KEHO)

20 Breanu moymiba (35 kV) — noBomH o/ TYpOHHHTE/KOTEKTOPOT

[1y ¢ THIIMYHO ¢¢ NPEABUAY BaaT (IIOKPaj BAILUTE OAPAHH II0HEbA):
o 2 tparcdopmaropcku uzBoAu (35 kKV) (T1 u T2 Ha 35 kV cTpana),
o  TIMHCKH ceKIHOHUpay/cIiojHo Tiofe (35 kV) 3a pesepBHpame,

o MepeH TpaHcdopmarop Ha mmHU (HT) 1 cepBHCHH H3BOTH (COTICTBEHA TTOTPOTIITY BaYKa).
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5) Touka Ha MPUKITYYYBAThe (TOUKA Ha MPUKITY IyBathe ), MEPESThe U KBAJUTET HA CHEPTHja
5.1 Hamoncxkw orcesu (110 kV)

Bo HopmaimHa coctojoa MEIICO Hactojysa HamonoT Ha 110 kV mpuxryysu Toukn ma € 99-123 kV, co
JepUHHPAHH KPATKOTPAJHH IPAHHLIH BO HAPYIIYBAEha.

5.2 Kpamuter Ha eHepruja (ke p/XapMOHHLH )
3a 110 kV, Mpe:KHHOT KOJ ]aBa THMHTH 3a:
e umikep: Pst v Plt rparmmm (Ha 110 KV — Tommraro 1 1 1),
¢  XapMOHHIIM: JIMMHTH I10 PeJIOBH Ha XapMOHHIW Ha TIPHKIIYYHATA TOUKA.
OBa AUPEKTHO BIHjae HA:
+ m30op/mocTaByBame Ha (PHITPH HIM [OECYBarba Ha KOHBEPTOPHTE,
e YCJOBH 3a IpH(aKame MU MyIITabe (Mepema He/IeMHO/10-MUH Bpe/THOCTH KaKo BO KOAOT).
5.3 MepHO MoJie U KOMEPITHJATHO MEPEH:E

Bo mepaoto mone 110 kV ce moctasyBaatr CT/HT co kiack 3a MepHa TOUHOCT H MEPHH YPeTH (EHEPTOMEPH)
3a:

*  KOMeEpIMjaJiHO Mepembe ((akTypupaibe),
« tememerpuja KoH METICO (crcTem 3a Ha30p U yIpaByBarhe/CHCTEM 3a YTIIPABYBakbe cO eHEPTHja),

*  MCEPCHC HAa aKTHBHA/PSaKTHBHA CHEPTHja IO TapudH (TOKOJKY € IIOTPEOHO).

6) 3aIITHTa, ABTOMATHKA H CHCTEM 33 HaI30p H YIIpaByBaihe (HHTEpdejc co MEIICO)
6.1 3amrruta Ha 110 KV cTpana

e Janexysox (LL1): mactanrma (21), mudepenimjarta/ miarcka (871, ako HMa OIITHYKO 3a3€MjYBavKo
jaxke), zeMjoctioj, AIIB criopen norosop co METICO

o Tluru: miHcka audeperipjanda (87B)
« Tpanchopmaropu: 87T, REF, npeonroBapyBambe, TepMiKa, Byxomm
6.2 3amrrutn Ha 35 KV cTpaHa

e M3poqm o TYpOHHH: HAACTPYjHA + 3€MjOCIIOjHA, HACOUHA (M0 moTpeda), 3amiTUTa 0] KaeNcKH
nmederTu

s CeKIoHHpame/cIojKa: 3aIlITHTA 32 [IIHHU H Pe3epBHpatbe
6.3 VipapyBame H JaJIUHHCKA KOMaHAa
Ce peamsupa:

. JlokadeH cucTeM 3a Haa30p U yr[paByBa}Le/,z[aJIeln/ana TepMUHAHA ¢ THHHIa BO TC
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e Kanax ko MEIICO (THIMHYHO MPeKy ONTHYKO 3a3eMjyBadKo jaxke Ha 110 KV gamexysos)
e JlameunHCKH KOMaHIH/ CETIIOMHTH 3a:

©  PpeakTHBHA MOKHOCT/HATIOH,

o  OTpaHHJyBaibe Ha aKTHBHA MOKHOCT (curtailment),

o cTaTycH/anapMu/Meperba.

7) bapama Ha MEIICO 3a peakTHBHA MOKHOCT U OJJHECYBathe TIpH JcdexT (kayyno 3a BEIT)
7.1 PeaxtrpHa MmokHocT (U-Q/Pmax nipodum)

Mpe:kHHOT Ko Oapa ceKoja reHepalija Ja o0e30eau peakTHBEH OIcer Ha MPHKIyYHa Touka criopes U—
Q/Pmax kapaktepuctika, a MEIICO wmoxe ga 3amaBa CeTIIOMHT BO JIOTOBOPEHHOT OTICET.
HcTto Taka, mpu online 3a/1aBarme, HOBHOT CETIIONHT 3a PEAKTHBHATA Pa3MeHa Ha TOYKA Ha IPHKILYIyBabhe
Tpeda /la ce peaaH3upa Bo poK ~1 MHHYyTa.

IIpaxTHyHO, OBa 3HAYH [IeKa BO IIPOEKTOT Tpeda Ja ce MpeABUAH AOBOIHA JHHAMHYKA/CTaTHYKA PeaKTHBHA
pesepsa:

s TIPeKy KOHBEPTOPUTE Ha TypOHHHUTE

«  wwm npeKy 35 kV KoHeH3aTOPCKH OaTepHH/PeaKToOpH,

o  wwm STATCOM (ako cTyujaTa mokaxe 1orpeda, ocodeHo 3a c1ad ToUKa Ha MPHUKIYIYBaIbe).
7.2 OcTaHyBamhe MPHUKIYYCH TIPH ITaj Ha HAIOH

3a BeTepHa eICKTPOLICHTPaIa, KOJ0T Ac(uHIpa Ipod il HaroH-speMe Ipu koj BEL] He cMee aa ce nexmyyn
(BKJI. MHOTY J7TA00K 1IaJ] BO IpeuTe ~150 ms).

7.3 Ioapiika Ha HATIOH ITPH JeeKT — peakTHBHA CTPYja
IIpu Hanorcku naj, BEI] Tpeba ma ja moyip:xu Mpeskara co JOMOJIHATEIHA PEaKTHBHA CTPYja, IPH IITO:
*  KOHTpOJIaTa ceé akTHBHpa MpH naj >10%,

e peaKTHBHara cTpyja Tpeba Ja MO4YHE Ja ce HcIlopadyBa HajaomHa 3a ~40 ms, H 1o motpeda ma
MOCTHTHE HajManky 100% off HOMHHATHATa CTpYja.

OBa JUPEKTHO BIHjae HA:
e TI0JICCYBaba HA TYPOMHCKUTE KOHBEPTOPH,

+ Totpeba og STATCOM (ako Q of TypOHHHTE He € JOBOISH/OP3 HA TOUKA Ha TIPHKITY Uy BaThe).

8) 110 kV manexyson 13.8 km (35% Te:koK TepeH) — TEXHUYKH OIHC

8.1 Ty ¥ KOHCTPYKIIHja
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« OHL 110 kV, exHocucTeMcKH (3-daszeH)

s H360p Ha cTONGOBHU: YSTHYHO-PEIMICTKACTH HIH YeTHYHO-TICBHH, CTTOPET:
©  aTii/paciioHH,
© HOCHBOCT Ha TEpPEH,
© TPHCTAIl M MOHTaXka.

8.2 IIpOBOMHUIIA M 3aTHITUTHH jaKUIha

e llpoBogHHK: HAU3MEHHYHA cTPYjaSR/A AHanaMeHmUHA cTpyja (TIpecek ce JeGUHMpa O TEPMUIKA
cTpyja 3a 57.6 MW + pesepru)

s ONTHYKO 3a3eMjyBauko jake KakKo 3alllTHTHO jake 3a TIpoM +  ONTHKAa 32
TEMCKOMYHUKAIIM/3aIITHTHI CHIHATH

8.3 Texox TepeH (35%) — MHPKEHEPCKH UMIUTUKALIAU

e TOCKAIIM/TIOCTOKEHU TEMEH (KapIia/KIIH3HINTa),

s roTpeba o MPHUCTAITHH ITATHINTA H IIaTdopMH,

*  ©BEHTYAJIHO XeJHKOMTEpCcKa MOHTAsKa/CIIEIjaTHA MeXaHH3alHja,

e  [IOTOJIEMH TPOILOIM 3a eKCIIPOIIPHjaliija/CepBUTYT H 3aIlITHTA Ha JKHBOTHA CPE/THHA.
8.4 3appiicTouy H HHTEP(EjC

e Ha mne3nara crpana o 110/35 kV TC: mopramu, LA, KHT/HT (axo e moTpe6HO0), TepMHHAIM 3a
OIITUYIKO 3A3EMIVBAUKO JAKE

+ Bo 400/110 kV TC: npueMHO JaNeKyBOJHO TI0Te CO COOABETHH 3allITHTH H TeJIeKOMYHHKAIHCKH
uHTEpdEjC

9) IIpukaydy Bae o Hoara 400/110 kV TC
e BEI] ce npuraayuysa Bo 110 kKV HIBO co JaeKyBOmHO TIOTE.

s [paHMIaTa Ha pasTpPaHHYYBambe (BO PagujaIcH CIVHaAj) THITHYHO ¢ HA MOPTATHEITE H30MATOPH BO
TC na MEIICO.

+ Ce norosapaar:
O 3alITHTA CO AAJICUMHCKA KOMYHHKALI]ja/HHTEPTPUIL (KO € IIOTPEOHO),
o AlIB noTHKa H CHHXpOHH3AITH]ja,

O KOMYHHKAITHCKH TTPOTOKOIN H TeJIeMeTpI/Ija.
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10) Hpuka? na rpowouq (upoueeka 3a PC Make\onuja, BRIyYyBajicn 1patichopmarop)
Iomony ¢ ByLIeTcKa MPOLEHKA (KAIHTAIHH TPOILIOLH) 33 IPHK.TYYoK, Bo EUR 6ez JI1IB, co ABe clicHapiija:

¢ A) Be3 yped 3a CTATHUKA KOMIIGH3AlMja Ha PEeakTHEHA MOK (CAMO KOHJESH3ATOPCKU OAaTepHu /
OCHOBHA KOMITEH3aL[Hja)

+ B)coypen 2a cTaTHKa KOMISH3aT(H]a Ha PSaKTHRHA MOK (aKO CTY/IHJATa 2a IPHEJIY'IOK To TTodapa)

3a pedepeHTHH SAMHIMHI TPOLIOLH KOpHeTaM HamsMeHiHa cTpyjalR UIC mnmkaropn 3a 110-150 kV
nasemid uuc ¥ nesu AlS rpadocraiun (EU oncer)

Tabena 1 — OcHoeH npurIyuek (dez STATCOM), EUR 6e3 JIB

Crarka Kommmna Empmirano (onicer)  HajsepojatHo
CTYIHH, IPOSKTHPabe, 103800, Haazep (TC + IB) 1 0.6-1.2 M 0.9M
/ FTC — 3 IEMj a, 3
110/35 kV TC — rpajekHHU, 3eMjOBOJ, Oorpaja, 3rpaja, 1 2 0-3.5M 26
DC/UPS
110 kv AIS C 6 :
; TIOCTPOEHHE ( alehici 45-7.0 M 56\
2T+MepHo—cniojuo+L1+L.2 pezepsa)
5 A¥ - . e +
3 kV  setan-oonoxeno PIT (20 BIesHm 1 1222 M 16 M
CEKIMOHHPAE/CEPRHUCHH)
! /SCAD A/ROMY. 1. )
JaniTHTa M.EIJEIIJE SCADA/Komy1mikanpm (1. RTU, 1 10-1.8M 13
reneMeTpHja koH METICO)
2> apanchopmaropu 110735 kV, 63 MVA (co OLTC), 5 13.18M 33\

MOHTazKa H TeCT

0.325 M€/ km 3a 110
13.8km 150 kV, 2-tmpk. ma 5.2 M
KOPUIMPALLO 32 Tepe)

110 kV panmexyeoq 13.8 km (35% TemOK TepeH) —
MaTepHjaa+MOHT Ak

OITTHYUKO  3A3EMIVBAUKO JAMKE/zammura co
JANSHIIICKA KOMYIHKALU)a TepMuna.u, cuoj, OTDR, 1 03 07M 045 M
HHTETPALEH

Hpuemno 110 kV panexysosio noae so 400110 kv 1C 1

) 08-1.6 M 1.2M
(aro e Ha Moeap HA NPOSKNOom,)
PeakTHeH? AN SHOEHO:

¢AKTHRHA . KOMIIEH II[H_}A {DCHOBHO 0512 M 0.8 M
KOHJICH3ATO pH/ peakTopH Ha 35 kV)
Hemrty patha, mymmaske ko pafora, Mepetha Ha PQ/FRI 1 0.2-0.6 M 04 M

MOKA3M



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Crasia Koy Ejpnmanio (oneer)y
Mefyabup (HajBepojaTHO)

HenpeagieHn/pesepsa (=:10%)

Brymro 663 JIJIB (A)

Tadena 2 - flomatok ako & notpeber STATCOM (nHHaMHTKa KoMTIeH3aIFH]a)
orga Tummna rofeMHIla Oncer Hajsepojatiio
STATCOM Ha 35 kV 25-35 MVAr 3.0-6.0M45M

Toramt BKyIHOTC CTaHyBa:
¢  Bxymro 6ez JIAB (B) = 25.6 + 4.5 = 30.1 M EUR
JUIB o BaTyTa (WHHAHKATHBHO )
e Craugapmsa cranka Ha JJIB o PC MakegoHuja: 18%.
o Axo B ce lpecMeryBa L Lgiara cyma:
¢ A)co JJAB=25.6>1.18=302MEUR
= B)eoJJB %301 x1.18=355MEUR

Hajsepojaruo

23.25M

233 M

¢ 3a rpvoa kousepzuja: 1 EUR = 61.5 MKD (duxkena/crabuuma ocka OKOJLY Tad BpSiocr).

¢ A)=1.86 Mapa MKD, B) = 2.18 wupa MKD
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10.AHAJIN3A HA TPOIIOIIHA 3A SAEJHHYKHO ITPUKJIYUHOK HA TP
OOTOHAITOHCKH EJIJEKTPOIIEHTPAJIN ,, MEJ EHEPIIH 1%, ,,MEJ EHEPIIHN 2 1 ,,MEJ
EHEPIIN 3“ 1 BATEPUCKI CHCTEM 3A CRJIAJANPAIBE HA EJIEKTPHYUYHA EHEPT'HJA
»MEJ EHEPIII 4+

1) KoHuenT Ha 3a€AHUYKH TIPUKITYYOK
3aeTHHYKHOT TPUKITYYOK Ha eIeKTPOIPEHOCHATa MpeKa 3a:
s+  OFEIT, Mej enepru 1¢
«  OFEII , Mej enepru 2
« OEFEII ,,Mgj enepnu 3¢
« BCCEE , Me¢j EHepum 4% (6aTepHCKH CHCTEM 3a CKIATHPALES)

ce peamiupa mpeky Tpadocranmiia 110/35 KV (mpoussogHa NpHKIyYHA TpadocTaHHI), Koja ja codupa
e aTa Tipor3BeieHa/ CKiIaupana eHeprija Ha 35 kV u ja ipegasa so 110 KV nmpeHocHa Mpeika TIpeKy €JTHO
110 kV u3nezno ganexysomHo moide u Ho 110 KV ganexyBos co gomxuHa ~7 km.

OBoj mipHcTart 06e36eayBa:
* ¢AUHCTBEHA TOYKA Ha MPHKIyUyBambe (PoC) KOH MpeHOCHATa MpEKa,
*  jacHa pasTPaHHYSHOCT Ha COTICTBEHOCT/OJTOBOPHOCTH (HHBECTHTOPCKA HHppacTpyKTypa Ao PoC),

s T[EHTPaJH3HPaHa 3aIITHTA, MEPETHE H CHCTEM 3a HaJ30pP U YIIPaBYBathe KOH TUCIIEUESPCKUOT CHCTEM
cormacHo MpexHuTe mpasiia Ha MEIICO .

2) IpumapHa TIeMa ¥ TIOCTaBEHOCT Ha TpadocTaHUTIaTA
2.1 110 kV men (oTBOpeHa packionHa ompeMa — AlS)
IToctaBenoct (110 kV mpop):

s 1x 110 kV u3esHo ganeKyBojHo Tone (KoH Toctoeukn 110 kV cuerem mpeky HoBHoT 7 km
HAJICKYBOL),

« 4> tpancdopMaTopeku 110 kV nomimtba (o efno 3a cexoj 35/110 kV tparcdopmaTop).
IIpemopayana mmHcKa nireMa (110 kV):

¢ c¢JHA TNABHA IIHMHA + CEKLEOHHpame (MIMHCKH pa3delHHK) 3a IoJo0pa OIEpaTHBHOCT H
OZIPIKYBAIbE,

*  MOKHOCT 3a IIPOILIHPYBAE CO JOIOJIHHUTEIHO MOJIE (Pe3epBa).
Omnpema Bo TamIHO 110 KV moxe:

e 110 kV SFs ipexuHy Bad (HoM. HartoH 123 kV),
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paznsojyeaun (line/bus) U 3eMjOCTIOjHIK,
cTpyjHu TpaHchopmatopu (CT) u HamoHeKH TpaHchopmarop/KHT (HT),

OJBOHUIH HA TIPEHATTOHH,

MPHKIYYOI 3a TeleKOMYHHKAI[Hja/3alMITHTa cO JaJeUHHCcKa KoMyHHKaipja mpexy OITTHUKO

3ASEMIVBAYUKO JAXKE (Ha cTpaHATa Ha JaJ¢KYBOJHOTO ITOJE).

2.2 35 KV jmen (BHATpeIIIHA MeTaJTOKIOIHA PACKIIONHA OTIpeMa)

IlocTtaBeHocT (35 kV mocTpojka):

6x 35 KV Bae3HH JaNeKyBOJHN nosmha (praepn) — HameHeTH 3a mpukiaydok Ha OEI/BCCEE

(\/MTH pe3epBH/HTHH TIPOIIHPYBATha ),

4> 35 kV TpaHcopMaTOPCKH MONHIbA (HH3KOHATIOHCKA CTpaHa Ha 4-Te TpaHcpopMaTopH).

IIpemopayana nmHcKa miemMa (35 kV):

€Ha MIHHA + MIHHCKA CHOjIC&/CCI(LU/IOIﬂ/[paI-be » 3a JIa MOKE A O MIHHaTa Ja ¢€ HCKIYYIH oe3

TOTANEH 34CTO].

Omnpema Bo 35 kV mone:

BaKYYMCKH MPEKHHY Ba4, M3BJICKY BadKa H3Be/10a,
CT/HT, 3amTiTHH pesied, MepHH TpaHcpopMaTopH,

KaDeJICKH r[pmcnyl{ouu/rﬂa]aa, KaDeJICKH KaHaTH H O3HaTyBaIbe.

3) Tpaucgopmaropu 35/110 kV (1en of MpHKITYUOKOT)

Bo Tpadocranmiata ce npeABHIyBaaT YeTHPH eHepreTeKH TpaHchopmaropu 35/110 kV:

1x 8 MVA
1> 5 MVA
1x12 MVA

1< 40 MVA

OMMITH TeXHUYKU KAPAKTSPHCTHKU (THITHYHO PEIICHHE):

TpUPA3HI, MACIO-H30MMPAHH, HAABOPSIIHA MOHTAXKA,

BeKTopcka Tpyma (pumep): YNd11 (WM eKBHBaNGHT TI0 CHCTEMCKA CTYAH]A),
OLTC na 110 kV ctpana (perynarija Ha 33 kV mmnara), ipumep +10% Bo yekopH,
nagerbe: ONAN (3a momammte) 1 ONAN/ONAF (3a 40 MVA),

CTaHAAPAHA 3aIUTHTHAa ompeMa: byxomi, PRV, TeMmeparypu Macio/HAMOTKH, HUBO
MOHUTOPHHT.

MacJo,
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3a0erenika: TOUHHTE TTapaMeTpH (KpaTKOCTIOjHa UMIIeaaHca, tap-range, BIL u ci.) ce ¢puHammupaar mo
CTYAWja 3a NPHKIYYOK/KPATOK CIT0j/(hJIYKC Ha MOKHOCT corlacHo Oapamara og MEIICO .

4) Manexysox 110 kV (7 km, eauHedeH)
Ormwc:
¢ 110 KV Hag3eMeH JalleKyBO/JT, eAUHEUSH KO0, JOLKiHA ~7 km,

« ToBp3yBame: o 110 kV gamexysoano mone Bo Hoata TC ao geduHupaHa Touka/mmoctoeuka TC
HUIH [IPHEKIYYHA To4Ka Ha 110 KV Mpexara (no yeiaoeu ox MEIICO).

THITHYIHH TeXHUYKH eIeMEeHTH:
*  CTONOOBH: YC/IMYHO-PEINCTKACTH WK aPMHPAHO-O0CTOHCKH (10 T€OIOTIja U TPaca),

¢ TIPOBOJHUK: HAH3MEHHYHA cTPYjaSR/AAHAH3MEHHYHA CTpyja cO COOJBETEH IIPeceK (TepMHUKH
KaIlal[UTeT CONIaCHO MaKCHMAJIHA H3BO3HA MOKHOCT),

« OIITHYKO 3A3EMIVBAUKO JAXKE (OITTHYKH 3a3€M]YBaUKH jaxe) 3a
TEEKOMYHHKAIH]a/3aIITHTA CO JaICUHHCKA KOMYHHKAI[Hja,

e  3a3eMjyBambe Ha CTOJOOBH, 3AINTHTA 0 aTMOC(EPCKH IIPEHATIOHH, KOOPAHHAII]a Ha H30Jallja.

3) Ipurayuysame Ha GEI] 1-3 u BCCEE 4 Ha 35 kV
5.1 ®otosonranyHu enekrporeHTpamd (OEI 1-3)
Cekoja OEI THTIHYMHO HMa:
e uHBepTepcku 6aokorn (0,8 kV wmi 0,69 kV),
s TIOKAYYBauKd TpaHchopmatopH Ao 35 kV,
« comcTBeH 35 kV u3oj (kabe/OBJI) 1o cBoeto 35 kV BiesHo mone Bo 3aequuykata TC,
e  MCPHM MECTa H 3aIITHTH 3a CEICKTHBHOCT €O 3aIITUTHHOT cucTeM Ha TC.
5.2 Bateprcku cucteM ,,Mej EHeprm 4%
BarepuckoT cucTeM ce TpHKIyUyBa Ha 35 KV npexy:
*  (JBOHACOYHH IIPETBOPAU(H)),
*  TIOKAYYBauKu TpaHchopmatop(n) fio 35 kV,
e comcTBeH 35 KV u3Boj o mocebHo 35 kV mose.

Bo noxymenrtaipijata kou MEIICO, 3a ckaaj (GaTepHcKH cHeTeM) ce Hapa npuKaxkyBame Ha MW u MWh
KaIlal[UTeT, KaKO H PEICBAHTHH TEXHHYKH ITOJaTOIIH .
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6) 3amTHTa, YIIpaByBame, MEPEIHE U CHCTEM 34 Ha/[30P H YIIPaBYBambe

6.1 3amTHTa

110 kV manexyBo: MUCTaHI[HA 3aIlITUTa + 3aIlITHTa co JaleunHcka koMyHuKaimja (OITTHUKO
3A3EMIVBAUYKO JAXKE), pe3cpbHa IPeKyMepHa/ 3eMjoCTIOjHA.

Tpanchopmaropu: gudepenimjamia (87T), REF, mpexymepna, tepmuuka, ByxomyPRV
CHIHAJIH3ALH.

35 kV dugepu: npexymepHa + 3eMjocTiojHa (HacouHa Mo ToTpeda), aHTH-OCTPOBCKHU (YHKIHH
(KOOpIUHHUPAHHU co HHBepTepu/PCS).

(ITo motpeba) nmHeka 3amrtata Ha 110 KV wiwm 35 kV (3aBHcHO o KPHTHUHOCT H 0apamba Ha
OIIEPATOPOT).

6.2 Mepemwe (eHepPTeTCKO H TEXHUYKO)

I'maBHO MepHO MecTO Ha crpaHata Ha 110 kV m3sojoT (tum o TpaHcdhopMaTop/mo JOTOBOP €O
OTIEPaTOPOT),

momepethe mo OEIT u BCCEE 2a BHaTpeniHu moTped U mpecMeTKa/ aXoKalmja.

6.3 CHCTEM 32 HaI30D M YIIPABYBaIbe M KOMYHEKALIHE

JaJICYHHCKA TEPMIHAJIHA C/HHHIIA/CHCTEM 34 HaA30p H YIIPaByBamhe BO KOMaHHA 3Tpa/ia,
IEC 60870-5-104 (wmi 6apaHa TipoToKoTapHa memMa o MEIICO),
GPS cumxponmsamyja (NTP/IRIG-B), perucrpatop Ha HacTaHH/ocIiorpadHja,

KOMY HUKALIICKH JTHHK IIPEKY OITHYKO 3a3€MjyBauKo jake 0 AUCITEUSPCKH IIGHTap.

OsBue 6&1)3.[—[;3. CC THITHYHO ACT 01 MPOICCOT 3a MNMPHKIYYYBabe H TCCTHPALS Ha YCOINIACCHOCT COIVIaCHO

Mpe:KHHTE TIPaBHIIA .

7) IIoMOIIHK CHCTEMH M IPaJISKeH JIe

KOMaHIHA 3Tpaja (pelied, CHCTEM 3a HaJ30p W YIIPABYBAIbS, TENSKOMYHHKAIHH, OMOIIHO
HATIOjyBae ),

HAM3MCHITYHA CTPYja COMCTBeHa moTporryeadka (0,4 KV) + cepBHCeH TpaHc hopMaTop,
eTHOHACOYHA cTpyja cucteM (110/220 V) co 6arepuu u tomHauH, UPS 3a KPUTHYHHA TOBapH,
CHCTEM 3a 3a3eMjyBambe (MpEeXKecT), 0Tpajia, IPHCTAIEH TIaT, APSHaXKA,

TIPOTHBIIOKApHaA 3allITHTa U 6636€,Z[HO0T.

8) Ilpuka3 Ha Tpormoiw (opreHTaIHoHo, 3a PC MakenoHnuja)

OCHOBH H H3BOPH 3a OpPHEHTALlHja
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¢ 3a 110 KV nagsemen JalekyBoi BO PSrHOLIOT ce naseaysa pea na roneMia 0,208 MunHouu
EUR/km 32 110 kV — 2 gona . 3a sauHeUeH AANSKyBOT, MPAKTHYHO C& NPHMEHYBA HAMAITY Bakhe
(moMa 6poj IPOBOEIILF/H30NALM]A), 114 BO IipecMeTKaTa & 3eMelo ~0,15 Mumoin EUR/km xako

peasHCTIHYHA OPHEHTAIMja.

* 3apedepertHd EU MHAMKATOPH, HaM3MeHIMHA ¢TpyjaER mapa UIC za 110-150 kV OB.1 (2 xo1a)

W OpHEHTHPH 3a TpadocTannnn/ rpaHcdopmaTopi .

¢ Kypczanpecmerka: 1 EUR = 61,53 MKD (HBPM kypc npukasxkas o7 CTOMAHCKA DAHKA) .

Tabena — kammaransu tpormoiw (6¢3 JIJIB), co BirytcHI TpaHcdopMaTopu

ITamoMeHa: HeHHTe ¢¢ OPHEHTALMOHM (IIIAHHPAIbe/HISEH NMPOESKTI) M 3aBHcaT of Tpaca, Icoldorija,
MPHCTAMHOCT, THIT Ha onpema (AIS/GIS), apawa 3a 321NTHTA CO JATETHHCKA KOMYHIKATHH]a, KAKO I VCIOBH

on METICO.

CTaBka

110 kV HaazeveH qanekyBo, 1 7 km (emuHeueH k010) co OILITHUKO
3ASEMIVBAUKO JAKE

110 kV u3nesno gamexysogHo more ( AlS)

110 kV nrmHekn cueteM + 4 TpadHcdopmatopekd moTHeA (AIS)
35 KV BIC3HH JAJICKYBOTHH MOJHERA (BAKYYM), 6 TIOTHERA

35 kV TpaHcdopMaTOpeKH MO THEBA, 4 MOIIIBa

35 KV IIHHCKA CITOJKA/CeKLIHOHUPALE + MEPHII IMOIHbA
TpancdopMarop 35/110 KV 8 MVA

Tpanchopmatop 35/110 kV 5 MVA

Tpancdopmarop 35/ 110 kV 12 MVA

Tpancopmarop 35110 kV 40 MVA

3amTHTH, vhopapyBamke, SCADA, 1emckomyvHimarmmr (RTU,

3AMTTHTA €O JIANSTIHCKA KOMYHHKATHja, CHHXPOHI3AIEa)
Tomormu cucremu (AC/DC, dareprn, UPS, ocsernyrame, IT1173)

I'panexnit pabotH (TSpeH, OTPaja, IMATHILTA, TEMS/H, KOMAHAHA
3rpajia, KabeICKH KaHAIH)

CHCTEM 32 3a38MjJYBatbe H TPOMODPAHCKA 3AIUTHTA

Komroma

7 km

1 koM.

1 xoMILL.

1 KOMILL

1 komiul.

1 KoMIUT.

Ea. eHa Brymao

(EUR)

150.000

650.000
2.600.000
120.000
100.000
350.000
450.000
350.000
550.000

1.350.000

950.000

450.000

1.800.000

350.000

(EUR)

1.050.000

650.000
2.600.000
720.000
400.000
350.000
450.000
350.000
550.000

1.350.000

950.000

450.000

1.800.000

350.000
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En. Heua Beyimo
Craeka KomiumHa

(EUR) (EUR)
Lipockrupaibe, PEBU3Hia, QO3B0 HAIZ0P 1 wosur.  600.000 600,000
HcermtyBame, MyMITahe BO paGoTa H IPHM OTIPC/TABATHC 1 koM. 350.000 350.000

Tloxsoup (6e3 OOB): ~12,97 MILTHOHI EUR (~798,0 MILTHOHH MKD)
Heupeusuein (10%): ~1,30 MHILHOLIN EUR
BKYITHO (6¢3 A0B): ~14,27 mumions EUR (~877,8 Mumnonu MKD)

Ako ce TIPHKa¥E H H1B 18% (kora € TPUMEHJIHEBO):
BKYIIHO co AJB: ~16,84 mumion EUR (--1.036 mumujapau MKD)

11 AHAJIHA3A HA TPOHIONH 3A ITPHKJIYYOK HA ©OTOHAIIOHCKA
ENEKTPOIEHTPANA ,, CTPAMHHIIM®

1) OcHOBHH TIOJATOLIH H KOHILEIT Ha MPIKIYIOK

doToHanoHckara exekTpolienTpana ,,CTPAUITHITH COJIAP* e co uHcTaTupaHa MokHocT 157.5 MW, co
HHTETpHpaHo Datepucko ckmammre (BATEPMCKM CHCTEM) co MHcTamHpaHa MOKHOCT 55 MW,
EnexTpaHara ce TMpUKIVUVBa Ha elekTponpeHocHara wvipexka (110 kV HHBO) mpexy HOBOU3TPajeHa
Tpadpoctanura 110/35 kY, co sipa eHeprerckn Tpancdopyarapa 110735 kY, mo 125 MVA.

Kommenror e:
s 35kV korekropekH cHerem (o @B nareprepeku onokoru H PCS o BATEPUCKH CHCTEM) —
e 357110 kV tpancdopmarpja (2x125 MVA) —
+ 110 kV mocTpojka co 2 MIHHCKH MOIHA H 2 TpaHCOpMATOPCKH MOIHBA  »

¢ puEAvMeH jBoed 110 KV anekveor (ROCHUTEMCKH) co jlonkdHa 85 km o HajGinicka

roukajason na 110 KV mpesxara.
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2) Touka 1a LIPHICIY YOI W IpalHig ina cole ['BCIIOG'I‘/OJ_II'UBUPJlUC'l

Brejku IpHKIYYOROT & Ipeky Hoka 110735 kV TC i Hoe 110 KV ganeKyBoA, HajuecTo cTaHYBa 300p 3a
paTIjaieH NPHKIYYCK, NMPH ITO TPadOCTAHIIATA CO PaJHjaJHHTE BOJIOBH MPHIIAIa Ha KOPHCHHKOT, a
IPaHIMIATA Ha PasTPaHIMYBalhe ¢ HA HAMIOHCKHTE H30.IaTOPH HA MOPTaTHHOT cHCTeM Bo TC HITo mpHnata
Ha MEIICO.
MEIICO. kako cONCTBEHHK M OTIEPATOP HA IMPESHOCHATA Mpeska, TH MpHMeHYBa npapuiara 3a 110 kV
HHBOTO W 32 JISNOBH o MocTpojkd Ha 110 kV M MOBHCOKO KOII ¢ BO COICTBSHOCT/EKCIUIDATAIIH]A HA
KOPHCHHIIH.

3) Ommc Ha 110/35 kV Tpadocraninia (eleKTpITYHA IIEMa H TIOCTPOJKH)
3.1 Ipexnor eapononHa memMa (GVHKIMOHATHO )

35 kV: 35 paesvu momntba (DB Gnokosilkabmi/ sogoen) + moauma 3a BATEPUCKHM CHCTEM (PCS) —
35 KV codupnmug (2 cexipn)  CLOJHO L04e

\
2> TP 35/110 KV (125 MVA)
\
110 kV: coGuprmm (1 11 2 ceKIHH) — CIOHO/CeKIHOHO TIONS
| mrmcko Tione I.1 — gBoen 110 KV ganexypog 8.5 km — npeHOoceH jaszon
| mEuCcKo Tione L2 — BTOpO H3ME3HO NIONE (Pe3ePBa/HAHO NIPCTCHY BAHhe)
| 2 Tparcopmaropern nonmwa (TR1, TR2)

Jadeaemka: TOMHHOT THII HA THeMa (€/IHHEUHH/ JIBOCEKIIHCKH COOHPHUIIH, OPOj HA CHOJHH HOJIMHA) ce
veormacypa ¢o MEIICO H co Bapamata 3a CHIVPHOCT/ OIPKYBALC.

3.2 110 kV noctpojra (AIS)
IlocTapeHocCT (criopen dapamweTo):
o 2msmeaHd 110 KV 1a1eKyBOIHH TIOTHIbA
¢ 2 TpaHCdOPMATOPCKH TIOTHbA
Tuiuno cexoe 110 KV nole coppxu:
¢ 110 KV uperitvsau (SFe), pasiaBojyBati, 3a3emjyBavn
e mepuu Tparcdopmatops (CT/HT), oxsoarwmm
¢ TIOPTAJHA KOHCTPYKLH)A, CTIOJKH KOH COSHPHHLIH, MCTYTIOBP3YBAUKE HPOBOIHEIH
¢ JIOKAIIC YIIPaBYBAIbe. MEIV3aKkiIyyyBaiba, CHTIATH3ALHja

JIMMEH3HOHHPATbE:
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¢ LNOMHIEULL CTPYR/TEPMHMIH 11 HIAMHYKIL KPATKOCHOJEH HAAPRKIMBOCTH e W30Mpaar clopey
KPaTKoCTIOjHaTa MOKHOCT/cTpvja Ha 110 kV jasonor mto ke ja aedunupa METICO (Bo YeI0BH 3a
TPHETYYOK) H CHOpe KOIMENTOT 33 3a3eMjVBAILe/ H30IALHOIIA KOOP HHALNTA.

3.3 35 kV nocrpojra
TTocTareHOCT (COpe BapambeTo):

¢ 35KV RISIHH JIAIEKVBOHN HOIMEAT 35 (01 KONEKTOPCKHTE BO;IOBHAKA0NIN HA OB OI0KOBH; 11TV C
upakrHuie ce paonasaar u oana 33 BATEPUCKH CUCTEM, cekunono/clojno 10ig, MepHo
0N — BO IIPOEKTOT ¢e AedUHIIPa TOUHIOT 0poj ITAHSII)

TromuHo cexoe 35 KV mose coapxit:
*  BAKYYM TIPSKHHYRAM, PAIBOJVRIT 323 MjVRATH (TT0 KOHCTPYKIH]A)
e CT/IIT {ruH ceH30pH), MEPHO-2AIITIITHA PEIICH, CHTHATH3ALIH]a
s KAGMOBCKH 3aBPILICTOLM, 3AIUTHTA O MPCHATIOHH

CoOUpHHIM: HOPZIN 1ieM 0pa) BUEZORH, NPAKTHYIHO pellleHHe ¢ racexiiiekd 35 kV cobupumint co
CHOJHO TIOJNC, 32 OPKYBAELC H H30JIIPAKC HA AC(hCKTH ¢O MHHUMAIICH IIPCKHH.

3.4 Luepretcku Tpamchopmaropn 110/35 KV (2x125 MVA)
Tpancpopmaropure ce:
¢ 35/110KV (110/35KV), 125 MVA cekgj, co MOKHOCT 3a paboTa napajieiHo.

s CO pCTyIaLija o ontobapysabe (OLTC/PIIH) 3a oapikvBambhe HA HATIOHCKHTS YCTOBH Ha 35 kV
wum 110 KV etpana (cotmacHo JoroBopeHIOT pekuM co MEIICO).

H-1 acuerr: sy 250 MYA 00e30e1vBa HOPMAJEHA SKCILIDATALM]A H LIPOCTOP 34 VIIPABY BAILE CO
PeaKTHBHA MOKHOCT; ITPH HCIa/l Ha e1cH TPAHC(POPMaTOP, H3BO30T MOXKE JIa CE OIPAHIMI HAa HHBO COLTACHO
TepPMHYEATA MOKHOCT Ha IIPe0CTAHATHOT TpaHeGpopMaTop (0TepaTHBHO NPABILIO BO CHCTEM 3a VIIPaBYbalbe
co eHeprija/PPC).

3.5 ConcTBeHH NIOTPOIITY BAYH I IOMOIIHK CHCTEMIT
TC BxmyyEQ:

&  HauUAMEHM'HA CTpyja concreedHd morpomveaiy (0,4 kY pazeosn, HanQ)yeasme HA TIOTGHH,
OCBELIYBALE, I'Pelbe/BElITIALYLja)

e ¢IHOHACOYHA ¢TpYja cHcTeM (Darepuu 11(#220 VeaHoHacoUHa CTPYja, MOJTHAYI) 33 YTIPABYBAE H
HCKIYYyBamhe

o UPS 3a KPUTHYHH CHCTCMH (CHCTCM 33 HAJ30P H YIIPABYBAC/TCICKOMYHHKALIII)

o 1D cucremd (3a rparchopmaroperu jaMi‘kaj, JAeTeKUHjd, NPOTHUBIKGKAPIN SHIOBH KAle €
TIPHMEIUTHBO)

*  3a3SMVBAYKA MPSKA W MSPKH 2a AOMHpeHMeroped Hamod (EN 50522/TEEE 80).

43 Tlprrmyaen poeH 110 kV manexyeon (8,5 km)
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O enne o 110 KV jHuHeure noanisa ce usseyBa gsocuerevckn (asoen) 110 kV naciexvioi co
JomkuHa 8,5 kim Mo u36paH mpeHoCeH jasormoctoeuka 110 kV TC i IHHIICKA BpCKa.

Tormuro PCILICHHC .
*  HaA3¢MCH BOA CO UCTIMHO-PCIICTRACTH CTOIXGOBH HITH LIEBHI ¢ TOIOOBH (cmmope rpacw'repeH)

& OITIMKO 3a3¢MjVBAUKO jake (OITHUKH 3A3CMjVBAUKH IPOBOTHIK) 38 TCICKOMYHHKALLLA/ 23aIITHTA
CO JAJTEUMHCKA KOMYHHEALIa | ¢OeH/ Ba Ga3HU IPOBOHHI 110 CHETEM

L] JAWTHTEL uojac._ LIPHCTALIH HATHINT G M TEMEJIM 110 IM'COMEXdNHYWICH ¥ CJI0BIL.
5) 3amrrira, VIpaByBame, MEpebe H TENCKOMY HUKALIMI
5.1 PenejHa 3a1uTHTA (THITHYSH KOHLISTIT)

MELICO ¢ oaroroped Aa 1o A HHHPA KOHTSTITOT H MOCTARKITS HA 3allITUTATa HA CIPErara Mary CHCTEMOT
H KOPHCHHKOT, TaKa T A2 He OHJle BIMjacHa O/ PH3HIIH 0T COCEJHH CHCTEMI/TIOCTPOjKIL.

TIparTHYHO ¢¢ TIPS ABHIYEA:

¢ 110 KV panekvBoa: TUCTAHIHA 2aIITHTA + 36MjOCIIOf, 3alITHTA ¢O JANEUMHCKA KOMYHIIKAINIa
(POTT/PUTT/DT), AIIB (aKo ¢ A03BOICHO )

s Tpanchopvaropn: mudepceHijamHa (87T), Byxomml, TepMuuKa, TIPCKYMGpHa CTPYja/3¢MjOCTIOf,
3AMITUTA O MPSHATIOHI

¢ COOHpPHMIM: cOOHMpHHYKA AHepeHiMjaTHa (87B) M rpemmka Ha npekuHyBad (SOBF) wane e
TPHMEHTIBO

s 35 kV u3BOM: TIPEKYMEPHA CTPYJABEMJOCT), HacodHH (WHRIGEM Kajae Ttpeda, 3aimmHra on
HPEHANOHH

. CHHXPO-YCK H ¥CJIOBH 33 BRIy Barbe.

5.2 cHCTEM 38 HAZ30P I YIPABYBAME/ NUICHHHCKA TEPMHHAIHA COHHHLA, JAICHHHCKO YIIPABYBAIE H
MEPEHE

Bo cormacHocT co OTOROPOT 3a mMpHeTan 1 kopuctemhe, METCO yTep/vea nparHina H TeEXHHIKH Gapama,
BRIVYITEIHO U KBAJNIITET HA CHSPIHja (HANOH/QPSKBEHIMH]a, MUHHMAICH COS(, XAPMOHHLI, GIHKep) H
Dapara 32 HAMoHoKa H PSakTHRHA PeTYIaIH] A

Ce npeasriy a:

¢ JaneuyHHCKa TePMIHAMHA SIMHULIA/CHCTEM 34 Hagsop Il YIIPAaBYBale cO JANCMMHCKO HHTAKE H
yrparypame (THIgHO ITEC 60870-5-104 xoH aucnieuep; IEC 61850 po TC)

s MEpewhe Ha IPAHIa HA TPHEIYIOK ((akTypPHO/MEPHO MSpEthe C0 KJIACA COTJIACHO 2aKOHCKA
METPOIONH]A 1 apaha Ha Oleparop)

¢ CHHMame HA HAGTaHH OCIIHIOTpadin, KBauTeT Ha eHeprija (PQ anammsarop) nmo Gapae

¢  KOMYHHKAL[Hja IIPEKY OITIHEA (OIITHYKD 3a3eMjvBauko jaxe) mo 110 kV paTexkysoi.
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6) Hurerpamja va PV + BATEPUCKH CUCTEM Bo pexum Ha padoTta koH mpexara (PPC/cuctem 3a
YIIpaByBabe CO CHEPTH]ja)

@B exexrponentpanara u BATEPUCKHW CHUCTEM 3aeaHuuxu ce ympasypaar Tipeky Power Plant
Controller / crcTeM 3a yIipaByBame cO SHEPIHja, KOj BO PEallHO BpeMeE:

e IO OTPaHH4YBa/pacripe/ieyBa aKTHBHHOT H3BO3 3a Aa HE ¢€ HAAMHHAT JOTOBOPEHUTE TPAHHITH H
TEPMHYKH KallalTeTH Ha TP 1 ocTpojkiTe

s 00e3bemyBa Op3a peryiamHja Ha aKTHBHA MOKHOCT (PaMIT-pejT, H3paMHYBaIhe)

+ xopuctH BATEPUCKHM CUCTEM 3a ycmyri KoH cHeTeMoT (0p3a pe3epBa/PppeKBeHIIHCKH OATOBOD
— aKo c¢ JOTOBOPH).

Bo gexot Ha peaktipHa MorkHocT, MEIICO Bo omo0peHHeTo 32 TIPHKIYHOK Moke Ja Jedurupa paboTHa
TOYKA KaKo: cosQ, Q (Mvar) HWIH HATIOHCKH OTIceT (kV).
3a @B mapk, ce Oapa croco0OHOCT 3a aBTOMaTcKo 00e30eyBame PeakTHBHA MOKHOCT BO PEKHMH:
HATIOHCKA perynanuja, Q-peryiaija Wil cosQ-perylaiija, H HAIOHCKH ceT-oHHT Bo omceT 0,95-1,05 pu
(co AedpUHMpaHU YeKOPH/HATHO ).

7) My Batba H IyTITambe Bo pabota
IIpes pUHATCH MPUKIYHOK C¢ H3BE/yBAAT!
e IIPHMAapHHU H CCKYHAAPHH TSCTOBH Ha OIpeMa (IIpeKHHY Baurl, MepHH TP, 3a3eMjyBame)

¢  (babpUUKW/TepPEHCKH TeCTOBU Ha TpaHc(HOPMATOpH (TUSIEKTPUYHH, OMCKH, TpaHchopMaIioHeH
oaHoc, OLTC)

e  (QyHKIWIOHATHM TECTOBH Ha 3aIlITHTA H 3aIITHTA CO AAJCUHMHCKA KOMYHUKAI]a, CHCTEM 3a HA/A30D
H YIIpaByBahe/KOMY HUKALHH, MEPHH CHCTEMH

* TipoOHa pabora co cumymparHja Ha ceT-onHTH (P/Q/U) 1 PQ Bepudukapija, cormacHo dapamara
off JoroBopoT/ycnosute Ha METICO.

8) Ipukas Ha TPOTHOIM (aJATITHPAHH 3a M3BeA0a Bo PC MakemoHja)

Orrgat: TPOWIOLMTE IONOJIY c€ 3a mpukiayuokor (110/35 kV TC + 110 kV gamekyrox 8,5 km) u ru
BKJIy4yBaar TpaHcpOpMAaTOpHTE.
He ce srayuenn: BHatpemia DB/BECS ompema (manemi, umBepTepu, PCS, xomextopcku 35 kV
kabm/sofosu 1o TC axo He ce eN Off MPHKIYUOKOT), KAKO M ¢BCHTYaJIHH MPOMIHpPY Bakbha Ha TIPHEMHATa
110 kV TC (aro METICO Gapa J0OTOTHITE THHA JTHHHCKH TIONHIHA HA |, IPYTHOT Kpaj“).

PedepeHInt 3a ¢IMHUYHH TPOILIOLH ( OPUSCHT ALIHOHO )

e  Hap3McHMYHA cTpyjaER HMHAMKAaTOpPH 3a ¢IMHHYHHM HHBCCTHIMOHH TPOILOLH Japaat 3a 110-150
kV mBocucTeMcKH Haja3eMeH JatekyBo mpoceyro 0,325 mmionn EUR/km (Memujana 0,26).

e Ham3MeHu4Ha cTpyjaER AaBa v pefoBH 3a TPAHC(OPMATOPH MO HAMIOHCKH HIBOA (KAKO OPUEHTHP
3a omcer), Hanp. 150/60 kV ~1,212 mrutnonu EUR/TTapue (Ipocek).
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¢ Tlpecmerkara ¢ 0Kamo aiaurupana® co peain OUKANCKH H3BSAGSlH  1PETocTaBKr
(TpanexHu paGoTH H padoTHa paka rmoHHcKH oA EY npocek, HO orpeMa NpeTe:XHO VBO3HA).

Kypc 3a KOHBEp3Hja: KOPHCTEH ¢ cpeasH Kype 1 EUR = 61,5790 MKD (20.01.2026).

Hznoce (vumiomt MrHoc (MWIHOHH
EUR) MEKD)

CTaBKAa

110 kV AIS cTpajka (2 C + 2 TP -
R MacTPajKa (- JIHHHCKH T Hha 480 305,58
CITOJHO/CEKIHOHO TOMIHIbE, COOIPHILL )

35KV pHarpemma mocTpojka (=40 nomima — 35 snesuu — TP goBoau 3

. . 90 240,16

~ CEKLIEHja/ CTIOHO H MEPEIhe)
Enepretcru TpaHcdopMaTtopir 2+125 MVA 110435 kV (co OLTC, .00 184.74
MAacI0/Ka/H, MOHTAKA) o ’
Penagjra  zamtmira,  vopasvBame, SCADA/RTU,  mepeme, 1.40 2621
TeNE KOMYHHKALIHH ! ”
Corre padH (AC/DC cueremn, O . UPS, -

OTICTBEHH TIOTPOIILY BaH ( CHCTEMH, DaTePHIL, JH3E T 0,50 30,79
ATPeTar)
I'pane:xHO-TpaIekHH paboTH (TeMeJHM, 3Tpada, orpaja, MarHIUTa, 2,80 172.42
apertaxka, I cHeTeMEH) ’
HeocH 110 kV ganexveox 8,5 km (cToM00BH, TIPOBOIHUINI, OIITHYKO 130 20321
Aa3eMjy BAUKO jaxke, TeMel, Tpaca/ROW) o o
HenuTyBama o VIITakbe BO padoTa 0,50 30,79
Lpoexrupamse, 103804, Haxsop (=7%) 1,40 86,21
HenpenpuacHu {10%) 2,16 133,01

BKVIIHO (mpHK Iy ioK) 23,76 1.463,12
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12 AHAJIN3A HA TPOIIONM 3A 3AEJHHUYKHM ITPHUKJIYHOK HA ®OTOHAITIOHCKA
EJIEKTPOLOEHTPAJIA ,IIOJIMECTEPAEJ 6%, (DOTOHAIIOHCKA EJIEKTPOLIEOTPAJIA
HHOJMMECTEPAES 7, BATEPHUCKII CHCTEM 3A CKIAJHMPAIBE HA EJEKTPHYHA
EHEPTUJA ,, IIOJIMECTEPIEJ COJIAP 1¢, BATEPUCKH CHCTEM 3A CRUIAJMPAILE HA
EJJEKTPHUHA EHEPTHJA ,ITOJIMECTEPAEJ COJAP 6%, BATEPHMCKII CHCTEM 3A
CRKJIAJUPAIBE HA EJEKTPHYHA EHEPTUMJA IIOJTHECTEPAIEJ BH3BETOBO 74,
BATEPHICKI1I CHCTEM 3A CRIAJUPAIBE HA  EJEKTPUUYHA  EHEPTHJA
HHOJMHUECTEPIEJ BHU3BEI'OBO 3%, BATEPHCKH CHCTEM 3A CHKIAJHVPAIBE HA
EJIEKTPHUHA EHEPT'MJA , JIOJIMECTEPIEJ BUSBET'OBO 5¢

1) IIpeamet 1 ondat Ha MPHIITYYOKOT
OB0j TEXHHUKH OTTHC C€ OIHECY Ba HA 32/ THHYKH (TPYIICH) TIPHKIIY 40K Ha eIeKTPOJHCTPHOY THBHATa Mpexa
3a CHSTHHTE TIOCTPOJKH:
@oroHanoHeKH enekTpoueHTpamu (PHELT):

« OHEI ,JIIOMECTEPIEJ BU3BEET'OBO 6« — 0.5 MW

« OHEIL ,JIIOMECTEPIEJ BUSBET'OBO 7¢ — 0.95 MW
®HEI] co ckaagumite Ha enekrpuyuHa eHeprja (BEC/BAT cucremm):
®HEI  JIOTMECTEPIEI BUBBET'OBO 5“ + BEC — 1.29 MW
OHEI  JIOTMECTEPIEJ BUBBET'OBO 3« + BEC — 0.43 MW
OHEIL  JIOTMECTEPIEJ BUBBEI'OBO 7“ + BEC — 1.72 MW
OHEIL  JIOJMECTEPIEJ BU3EEI'OBO 6 + BEC — 0.5 MW
®HEIL  JIOJMECTEPIEJ BUSEEI'OBO 1« + BEC — 0.3 MW
[IpuriIyuyBamkeTo ce W3BeAyBa MpeKy mocToeuka Tpadocranuiia 35/0.69 kV, koja ce mpommpysa co HOB
tpaHchopmarop 1.6 MVA. IlpoceuHoro pacTojanie momery mocroeukata TC W ToeAWHEUHHTE
GHEI/BEC Touxu e ~500 m (KaGelIcKH TpacH).
Haromena 3a 3agAHHYKH TPHKIYYOK: IPH 3acJHHYKO TIPUKITYYyBamke Ha IOBEKE EIEKTPAaHH Ha HCT
MIPHKJIYyYOK, oniepaTopor Ha JIC BpIIH aHaMM3a U TH pasmiieyBa Pe:KHMUTE/BIHjaHH]aTa 3a CHTE ¢JHHHIIH
BO TOUKATa Ha MPHKIYIyBaibe.

2) Touka Ha MPUKIYYYBahe H KOHIENT Ha ,,3a¢THHUKU TIPUKITY4OK"
2.1 Touka Ha IPUKJIYYYBalhe (TOYKA HA MPUKIYUY BAHE)
Touxara Ha IPUKIYYyBambe (TOUKA Ha TIPUKITYUyBambe) ce AeduHupa Ha 35 KV cTpaHara BO MOcTOUKATA
Tpadoctanuiia (Ha 35 KV passoa/kenija), Kajie ce BPIII:
*  TaTBAHCKO OJIBOjYBAaIbe OF Mpexkara mpeky 35 KV mpekuHyBaw/Kemja,
e Mepeme (TIPecMETKOBHO MEPHO MECTO) IW/HIH MEPHH TpaHchOpMaTopH,
e pealH3alja Ha 3alITHTHTE M JAJISYHHCKO HCKIyUyBalbe o 0apame Ha OJIC.
HoMUHAIHHOT HATIOH 3a cpe/JHOHAIIOHCKa TUCTpHOYTHBHA Mpeka o PCM BriayuyBa 35 KV (Bo paMiu Ha
MKC EN 50160).
2.2 OcHOBHA ¢HOMOTHA IIeMa (OITHCHO)
35 kV JC (msom/dumep) — 35 kV kemja co VCB + sammuta/Mepethe — TpaucdopMarop 35/0.69 KV,
1.6 MVA — 0.69 k'V tnaBHa pazBofHa Tabna — H3BOJH KOH:
e ®HEIL 6 (0.5 MW)
®HEL 7 (0.95 MW)
OHEIT+BEC 5 (1.29 MW)
GHEI+BEC 3 (0.43 MW)
GHEI+BEC 7 (1.72 MW)
GHEI+BEC 6 (0.5 MW)
GHEI+BEC 1 (0.3 MW)
(pe3epBa)
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3) Ipommpy Batbe Ha TiocTocuKata 35/0.69 kV tpadocTaHmIa
3.1 Hos tpancopmatop 1.6 MVA (Jier1 0 TIPHKIYYOKOT)

IlpemsumeH e eHepreTcKH/TUCTPHOYTHBEH TpaHcdopmarop 35/0.69 kV, 1.6 MVA, co craHmapaHu
TIPHKJIYyYHH H 3aIITHTHH YPe/IH (TeMITepaTypHa 3allTHTa, IPUTHCOYEH BEHTHIL, HHBO Ha MacJo, 1o IoTpeda
Byxomi/DMCR Bo 3aBHCHOCT 0 THIIOT, TIPHKITYYHH H30IATOPH, 3a3¢MjyBahe Ha KOTEMI H japo).

I'pajie:kHI pabOTH: TeMEIHA [II04a, MacIo-KaJa co APeHaka/cenapaTop (ako ce Oapa), IPHCTAlHa MaTeKa
3a CePBHC, 3allITHTHA OTPaja/CHIHATH3aIHja.

3.2 35 kV jmen (kemmja/mone 3a TpaHcdopMarop)
Ce nipe/iprTyBa HOBO 35 k'V T0JTe (MM HCKOPUCTYBathe CII000/THO IMoJe + A0Tpaida), KOe THITHUHO COMPIKH:
*  BaKyyMcKH IpeKuHyBa4d (VCB),
*  Pa3BOJHHUK OJBOjYBAY H 3a3eMjyBaY,
+ cTpyjuu TpaHchopmatopu (TT) 3a samiTura U Mepebe,
« HaroHckd TpaHchopmarop (HT) axo e moTpebeH 3a Mepethe/3amiTuTa,
« pengjua 3amTuta (O/K, 3/K, 3eMjocroj, pezepBHa GyHKINja) H KoMyHHKaImja co OJ[C.
3.3 0.69 kV gen (rmasHa pa3BoaHa Taba)
Ce npeapuayea riapHa 0.69 kV Tabdma (busbar) co:
e TJaBcH BJIC3CH IPEKUHYBad (HAH3MEHHYHA cTpyjaB) AuMeH3HOHMpaH 3a TpaHc(opMaTopoT,
e m3pomHu npeknHybaun (MCCB/HamameHmdHa cTpyjaB) 3a cekoja OHEI/BEC rpaHka,
¢ MepeHe Ha TPAHKH (TSXHHYKO ) U CHTHAIH3ALHja,

*  [IpeHanoHcKa 3amrTuTa (SPD) H chcTeM 3a CeJIEKTHBHOCT.

4) Kabexcku speku (ripoceuro 500 m)

Ce npeABUyBaaT IMOA3EMHH KaOeJICKH TpacH of IocToeukaTta TC 10 MoeHHEYHHTE MOCTPOJKH, IIPOCEUHO
~500 m mo rparka. TurmraHa u3Benda:

¢ HCKOI M pOB (CTaHAapJHa JIa00UHHA CIIOpe/| MPOSKT/YCIIOBH),
* [IECOK, [TOCTENKA, MeXaHIYKa 3aIITHTa (TUIOYI/IEBKH Kajie Tpeda),
e TIpeAyNpeayBadyKa JeHTa, IOBPAaTEH HACHII H CAHAITja Ha TEPEH,

e KabCJCKH 3aBpIICTOLI/CIIOJKH BO TC H Kaj MOCTPOJKHTE.
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JIMMeH3HOHHPamheTo Ha KabmmTe (Ipecek/mapaie IHH BOAOBH) ¢ BPIINH Bp3 0a3a Ha J03BOJISHA cTPyja, maj]
HA HAIOH, 3aryOH U VCJIOBH Ha Iojarame. llopagu Toa INTO HMMAaTe MOBEKS ¢JUHWIN HA 3a¢HHIUKI
MPUKJIYyYOK, CE IIPCIIOPa1yBa H OIICPATHEHA IICMa/CHCTEM 34 VIIPABY BAEBC CO CHEPTHja (BHAHM T.0) 3a Ja cc
OCHTYPH ACKa BO TOUKA Ha TIPHKIYYYBAIGC HE CE HAIMUHY Ba JOTOBOPEHATA MOKHOCT Ha TIPHKIIYYOKOT.

5) YcioBH 3a KBaIHTET Ha €ICKTPHYHA €HEPTHja H YCOTIACEHOCT

5.1 HarmoHCKH TpaHULIM U OTCTAITyBakba

3a 35 kV Mpexa, HAMOHOT Ha MeCTOTO Ha TIPHKIYYYBamhe Tpeda aa e o rpanuim 31.5 kV g0 38 kV.
5.2 TpaH3UeHTHH [IPOMEHU HAa HATIOH

J03BONCHH TPAaH3UCHTHH IPOMSHU (OPHEHTALIUCKH, CIIOpel PEAUM/QPEKBeHINja Ha KOMYTALM) ce
IehUHIPAHT O IAMHTH (Ha TIp. 2%/3%/6% BO 3aBHCHOCT O YCIOBUTE).

5.3 XapMmoHuim, GImMKepH, HECHMETPI]ja

Ha MecToTO Ha NPHKITY Yy Bamke BaKaT Oaparmba 3a KBAJIHTET Ha HAllOH, BKJIYUYHTEIHO!
+ THD Ha HarioH fio 40-TH XapMoHHK < 8% (95% o/ 10-MHUH HHTEPBAJH, HEACIHO)
e (umkep uHaeKcH Pst < 0.8 u Plt <0.5
e  HecHMeTpHja Ha HamoH: <2% (CH) u <3% (HH)

5.4 ®axrop Ha MOKHOCT (COSQ)

Bo IucTpHUOY THBHHOT CHCTEM, (QaKTOPOT Ha MOKHOCT Tpeba Ja ce oApKyBa BO TPAHHLIM 0.95 HHIYKTHBHO
0 1.0.

5.5 OATOBOPHOCT 3a KBAJIUTET

KpamiretoT Ha CJIICKTpUYIHA eHeerja Ha MECTOTO Ha NMPHKIYYyBahbe Ha MPOU3IBOIHTEII € OATOBOPHOCT Ha
CAMHOT TIPOH3BOJUTEC]L.

6) VYmpaByBame cO aKTHBHA/PEaKTHBHA MOKHOCT (CHCTEM 3a YIIPaBYBame€ CO €HEprHja) 3a ,3aeHHYKH
TNPHKIYYOK

Brjejku NpUKIyYOKOT € TPYIIEH, MPAKTHYHO pelIcHHUE € LEHTPaJIeH Koj:
e jacle[M aKTHBHATA M PCaKTHBHATA MOKHOCT BO TOYKA Ha MPHKIYYYBaHE,
s ynpasysa co OHEIT uneseprepu u bEC PCS

e HMIUIEMEHTHpa JHMHT Ha H3BO3Ha MOKHOCT ( 6anmaHc co BEC) cormacHo foropopeHaTa/TeXHHYKH
JTO3BOJIEHA MOKHOCT Ha TIPHKJIYHOKOT,

s ja ompxysa 3amajgeHara GyHrimja 3a cosg wm Q(U) (ako OJIC mobapa).
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OBa ¢ ocobeHo BakHO Kora mMMa Tioseke HezarucHU equamim (OHEIT u BEC) xou crogemyBaatr HcT
TPaHC(QOPMATOP/HCT TOUKA HA TIPUKITY 1y BAEbE.

7) 3alTHTH, ABTOMATHKA H HCKIIYYY Bakhe
Turmrano ($uHanHo criopes 6aparba Ha OJIC U ceTeKTHBHOCT):

¢ 35 kV: makcuMmamHa CTpYjHA, 3eMjOCTIOjHA, pe3epBHa/0ek-all, HA/TIOA-HATIOH W HA/TION-
(pexpeHIHja (Kako CHCTEMCKH YCJIOB ), KOMAHTHO JTalleUHHCKo HeKmydyBatbe o] OJIC,

e (.69 kKV: CeleKTHBHA 3allITHTA II0 H3BOAU (KPAaTOK CIIOj, IIPEOIITOBAPYBAME, 3eMjocIoj), SPD
TIPEHATIOHCKA 3aTlITHTA,

e QHTH-OCTPOBCKH PEXHM: IIPEKY BrpajeHUTe PYHKIHH Ha HHBePTepH/PCS H A0OTIOMHHTE IHH peneH
axo OJIC mobapa,

. CHFHaJ]HSaLlI/Ija H 3almc Ha HacTaHH (II,HEBHI/[K Ha HaCTaHI/I) BO JaJICHHHCKa TepMHHaHa
e,Z[I/l]—l]/II_Ia/CI/ICTCM 3a HAJI30P H YIIPAaBy BalLe.

8) Mepeme 1 komyHHKaIja co OJIC

* DBo Touka Ha MPHKIYYYBAWme C€ IPEJABHAYBA IPECMETKOBHO MEPHO MECTO (ABOHACOYHO, CO
JMATESUMHCKO YHTAhe ako ¢ yenmos), Mepai TT/HT u mioMouparme.

+ 3a moBeKe MOCTPOJKHU 337 €Jc¢H TOUKAa HAa NPHKIYyUyBarhe: BHATPEIIHO MOXKE Ja ce IocTaBar
mo/Meperha  (TEXHHUKWKOMEpIMjaHH Ti0 motpeba) 3a  pactipeAenba MO  CWHMIM, HO
IIpecMeTKOBHOTO MepHO MecTo 3a OJIC e BO TOUKA Ha IIPUKIYUYBAbe.

3a mocTankata, OfIC Gapa cTaHAapAHH JOKYMEHTH (MeTy KOH ¢/THOIIOJIHA SIeKTPHYHA IIeMa KaKo KIyueH
TPUIIOT).

9) MermuTyBatha H IMYIITamhe BO paboTa
MuyHuMyM:
e KaDJM: M30JIALIUCKO MEPEIbe + TecT crtope] HuBo (3a CH THIIUHO MHOTY HICKa QPEKBCHINLA),

s TpaHchopmarop: GabpHUKK TeCTOBK + TpHeMHH (ratio, winding resistance, insulation, ¢yHKIr.
anapMu),

. pCJ’ICjH& 3allITHTA: CCKYHIapPHW TCCTOBHU U MPOBCPKH Ha JIOTHKH 3a HCKIIY Yy Bahe,

e  GYHKIMOHAICH TECT HA CHCTEM 3a YIIPABYBAHke CO CHEPIUja (JIMMUT Ha TOUKA Ha IPHKIYUyBAIE,
COS( PEKUM ),

e mpobHa padoTa M 3alHCHHIN 33 TIPHMOIIPEIaBathe.
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10) Mpukas na rpowouq (opHetrranuekn) — aanrupaiie 3a PC Makeponmja

Opa e OyeIcKa MPOLUGHKA 33 TIPUKIYUOKOT (MaTepljal + I3Beada + TeCTHPAA), €O BRIYUGH
Tparchopvaropot 1.6 MVA. Tourmite c¥MH 3apHcaT 0; KOHSYHA TieMa (6paj Ha TI3BOJIH), Mpecek/Opoj Ha
Tapae HU Kabu, ¥CeIoBH Ha TepeH, Dapama Ha OJIC, U oHV,TH o1 A00aByBaH.

3a oprcHranuja, ucHara Ha HH moazcumcH kadcn NAYY 4x240 BO PCTHOHOT €C ¢pcRaga okony ~24—43
FUR/m (3aRHCHO 01 JOOaRY BAW/ Y CTORTICY PAPTI).
3a 1600 kVA TpaHchopMaTOpH, 00jaBCHH OPHCHTAITHCKH OICC3H 32 L, CTAHAAPIHI® CAFHHITH (¢O MOHUCKE
HY miroa) ce oxoty 18k—45k USD, mipu mrro 3a 35 kV kmaca o MpoeKTHH YCIOBH BPE/THOCTA BO TIPaKca
HAJIECTO € MOBHCOKA (CrelHgHKALRja, H30MAIIMOHO HHBO, TOAATOLH, TPAHCIIOPT).

10.1 Tabe1a — opHeHTAICKH KarmiTa Hy Tporrror (LUR)

Ex nena Hanoe

CTaBKA Kon.
TABKA on (EUR) (EUR)
11 ' i & i v \ j
pOSKTHA JOKyMEHTAlHja, <Jad0paTH, J03BONH, KOODAHHALM]A CO 1 15,000 15,000
U
Tpancdopmarop 35/0.69 kV, 1.6 MVA (Hadaska) 1 70,000 70,000
MouTaxa/nynrrame Bo pabora Ha rpancdopmarap + macno/akeecoapn 1 8,000 8,000
35 kV kemjanone (VCB) co samrtura o Mmepau TT/HT 1 30,000 30,000
0.09 kV rmaeHa pa3soaHa Tabma ~2000 A (uHKoMep + ~8 113B0a1H) 1 35,000 35,000
3armrTiTa/ asroMatiika, RTU/SCADA uHTcpdejc, TCIeMeTpiLja 1 15,000 15,000
ac 28 +
ﬂBOHaCO‘IHO. MPSCMETKOBHO  MEpHO  MecTe  (Kaaca  0.25) . 7000 7,000
KOMYHHKALH]a
_ . 3,500
HH kabm (opuentatpickn NAY'Y 4 -240) — marepHjaa 25 87,500
m
KaGemckr 3appIie TOIH/ CIIOJKH/KaOGICKH TTIaBH M MATE PHjaITH 1 12,000 12,000
; ~ . . 3,500
Hcror/monararme/ mecok/obeIesy Batbe/caHarmja — Tpaca ~3.5 km 35 122,500
m
‘Temein, MacHo-Kaa, PeIka. orpaja, sasemjysaine so 'T'C, iokapia 1 20,000 20,000
3aMITHTa
HMonmry Baba, pene-rect, IPHMONPEIARA e 1 10,000 10,000
Mefyabup 432,000
. Exa ncHa H3Hoc
CraBka Kom.
(EUR) (EUR)
Heupenpuienn (10%) 43,200
BKYIHO (OpHEHTALMCKH) 475,200
. -
Ky P H LEUR

Bo MKD (opricaTanmcku, 1 EUR = 61.5 MKD): 475,200 = 61.5 = 29,224,800 MKD
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13. AHAJIN3A HA TPOIIOITH 3A ITPHKJIVUHOK HA BATEPUCKU CUCTEM 3A
CRIIAJHPAIBE HA EJIEKTPIITYHA EHEPI'IIJA ,, EYPOBIIA*
Tlomony ¢ AcTameH TEXHHYKH OIMMC 3a TIPOIIHPYBabe Ha MOCTOSHKNOT TpHKIyuok Ha OFI]  EVPOBHA“
(umycrpucka 3oHa Kojmija, Onmruna TleTposerr) co Lell IPUKIYYYBAESE HA CETAIMIITE HA SIeKTPHYHA
enepruja (B ATEPUCKH CUCTEM) co uHcTampaHa akTHBHAa MokHocT 1.5 MW, Tipu miTo ce TipeIBHAYBA:
s  KOPHCTEHE Ha ITOCTOSYKA TOYKA Ha IIpUKIydyBakhe Ha OEI]  EVPOBHA®,
s JomaBarhe eHepTeTcKH TpaHcdopmarop 1.6 MVA,
e HU3rpajada Ha jgornoaHHTenHa BHatpentHa HH mHeranarmja 0.63 kV, L =~ 300 m.

1) OmuTo 1 OCHOBHU MapaMeTpu
Husecturop/oojext: OEIT ,,EVPOBHA“ — npommpysake co ckiammre (BATEPHCKH CHUCTEM)
Jlokaruja: HHIYCTpHcKa 30Ha Kojmuja, Ommmiza IleTpoBer]
HameHa: ckmaHpame H VIIpaByBaHa HCIIOpaKa/alicopIiija Ha CHeprija IpeKy IOCTOjHUOT PHKIYYOK Ha
OFI]
OCHOBHH eJIeKTPOSHEPTeTCKH IIapaMeTpH (3a JHMEH3HOHHPATHE ):
+ HowmmHamHa aktusHa MokHocT Ha BATEPUCKH CUCTEM (HamsmennyHa ctpyja): P = 1.5 MW
e Howmmumarxen HH Hamon: U = 0.63 kV
e llpeasuncH Tparcdopmarop: S = 1.6 MVA
* HomunaneHn HH cTpyeH ToBap (OpHEHTALMCKH):
I=83 U=1.6 MVA1.732-0.63 kV=1466
(oBa ¢ cTpyjara o Koja Tpeda Ja ce auMensHoHnpa HH Boaot u paspoxor)

2) MocTtoeuka cocTojba (puimyyok Ha OEI] , EVYPOBHAY)

IToctoeukara @DFEI[ ¢ Beke MNpHKIYYeHa Ha JUCTPHOYTHBHATA MpeXka IIPEeKYy IIOCTOSUKA TOUKA Ha
mpukiyuyBambe (IIOI1) u mocToeuka MepHa/3amiTHTHA ormpema. llpommpysamero co BATEPMCKH
CHUCTEM ce mpum 3ag moctojuara IIOIN co jpogasame HoB TpaHcdopmarop m HH BHarpemmHa
HHCTaJAIH]a.

Cropen MpekHuTe nipasuia 3a gucTpuoymja, OJIC:

e TeduHHpa/TOTBPIYBa TEXHHYKHU YCJIOBH 3a IPHKIYYyBathe H MOTPEOHN HOBU €ICMEHTH,

e Oapa ompemara Ja TH 3aAoBoiyBa cooaseTHHTe IEC cTaHmapam M mapaMeTpH (HOMHHAJCH
HaTIoOH/cTpYja/cTpyja Ha Kyca BPCKa).
BoeaHo, 3a TPHKIYHYBalhe Ha TPOM3BOJMTEIH/OOjEKTH CO HHBEPTOPH ce Oapa ¢THHCTBEH
MIPEKHHYBaY/HCKIIyUyBahe CO KOj Ce HCKIIyUyBaaT CHTE MOCTPOJKH (peleBaHTHO KOTa HMa IoBeKe
HHBEPTOPCKH €TUHHITH).

3) KoHIIeNT Ha IIpOIIHPYBathe (HOBH EJIEMEHTH)
3.1 EpomonHa GyHKIIHOHATHA MieMa (OTIHCHO)
BATEPUCKH CUCTEM (PCS/uneptopeku Moayau, 0.63 kV) — HH mmasHa pazsogHa Tatma 0.63 kV
(GRT) — HH kabencku o 0.63 kV, 1.=~300 m — Tpancdopmatop 1.6 MVA (0.63 kV / SN) — mocToeuka
SN noctpojka/uzpox (MpHKIy4oK Ha @ELL) — aucTpuOyTHBHA MpEKa
3a0eelKa; CpeJHOHAIIOHCKOTO HHUBO (Ha 11p. 10 KV mwm 20 kKV) € HeTo Kako HocToe4KoTO. Bo MpekHHTE
TPAaBHIa ¢¢ HaBeACHH JO3BONCHH HATIOHCKH TpaHuIM 1o HiBo (10/20/35 kV).
3.2 Tparchopmarop 1.6 MVA — texuudky 6apatba (TIperopaxa)

+ HowmmHamaa MmokHoeT: 1600 K VA
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Hamonm: SN/ 0.63 kV (SN comnacHO MocToeUKaTa MPEKa/ IIPHKITY 40K )

Bexropeka pyma: THmIMHO Dynll (Wm cmope]T cHcTeMcKaTa mieMa/yenosu Ha OJIC)
Perymamuja: od-1ajH Tanmosu (Ha 1Ip. £2x2.5% WM ¢JIYHO)

Wmnenanca uk: THHUHO ~6% (32 OTpaHHUYBahe Ha KPATKOCIIOJHH CTPYH)

H3Be10a: MacI0-HMITPETHIPaH XEPMETHUKH I CYB (CTIOPE/] YCIOBH 3a IIOKap/TIPOCTOP)

Omnpema: Tepmometap/RTD, Byxom1 (ako ¢ KOH3epBATOPCKH), IPHTHCOUCH BEHTIIT, TIPHKITY YHHTIA
3a Mepeha, TabIMYKH, 3a3eMjy Bakbe, MacI0yJI0BHA Kaja (aKo € MacJcH)

3.3 JJonomuutemra HH umrctanarmja 0.63 kV (300 m)

ITopaam Bucokata crpyja (pen 1.4-1.5 kA), 3a 0.63 kV Ha 300 m ce Tiperopayysa TapayielHO BOJeThe Ha

TMOBeKe eMHOMKIIHH Ka0IH 110 (a3a (WIH NTHHOTIPOBO/T).

IIpemopayana BapujanTta (polycHa, co pe3epBa):

Ka6mu: Al, XLPE/PVC 0.6/1 kV, 1x630 mm?
Koudurypaigija: 3 mapamenu no §gasa — BKYNHO 9 eHOKHIHH Kadm * 300 m = 2700 m

[IprunHa: OpHEHTAIHCKH KaMalHTET BO 3eMja 3a 1x630 mm? Al e ~705 A (o kaden), ma 3
mapanend JaBaar peJ ~2115 A u 00e36eyBaat pezeppa 3a 3aTrpeBambe/TPYIHPAThe.

Ilonaramwe (THIMYHA ITpaKca):

KaOeJICKH POB/KaHAJ cO TIecOYHA MOCTENKA, 3aIITHTHH TUIOYH, MPeyIIpe/Iy Bauka JICHTa,
MHHHMAaJTHH PajyCH Ha CBHTKYBaIhe H Mel'yCeOHH PacTojaHHja CIIOPE/T MPOH3BOAUTEL,

O3HavYy Bambe, Tpaca, re0ICTCKH CHUMKH

4) 3amiTuTa, aBTOMaTHKA U YIIPABY Bakhe

4.1 SN ctpana (Ha TpaHcGopPMaTOPCKHOT H3BOM)

[IpekuHy Ba4/ToBapeH TIPeKHHY Bad (FTH SN Kelija/H3Bo o] TTOCTOSUKHOT SN pa3Bofd) co:
o HaJCTpYjHa U 3eMjocTiojHa 3amTuta (50/51, SON/51N),
o 1o moTpeda HacouHa 3eMjoctiojHa (67N) axo mpexata/OJ[C dapa,

©  MOXKHOCT 3a JAJICUHHCKO HCKIYUyBambe (MHTEPIIOK co OJC).

4.2 HH crpana (0.63 kV)

I'masen HH npexamy Bad 2000-2500 A (HaH3MeHIYHA cTPpYjaB) co ceTeKTHBHU 3aTITHTH:
o I=, I»> 3eMjoctioj, TepMHYKa, TT0//HaHATIOH (IT0 TTIoTpeda),

o wMepewe Ha P, Q, U, I, f (okanHo + cHcTeM 3a Ha[30p H YIIPAByBathe).

4.3 AHTH-0CTpOBCKa padoTa M YCIOBH 3a KBAJIMTET
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e  Hupeptop/PCS Mopa J1a paboTH criope] TEXHHYKHN JO3BOJICHH KapakTepHcTHEH Ha OJ]C (muicTta Ha
JTO3BOJICHH KAPAKTEPHCTHUKH).

+« KpamuTeToT Ha eNeKTPHYHATA €HEPTHja HA MECTOTO Ha TIPHKIYUYYBalhe Ha TIPOM3BOJHTEN €
OATOBOPHOCT HA IPOH3BOAUTE/IOT (XapMoHIIM, dIKEp, (PaKTop Ha MOKHOCT H CIL).

s CHCTeM 3a YIPaBYBabe CO SHeprHja Mopa aa o0e3de:
©  OTPaHUMYBalbe Ha H3BO3 (AKO MOCTOJHHOT TIPHKITYYOK HMA JOTOBOPHA IPAHHUIIA),
o ympaByBame co Q/ coso 1o bapame Ha OJIC,

©  JIOTHKH 3a 0¢30¢THO HCKIIYIYBAC.

5) Mepeme u uatepdeje co OIAC

e MepHoTo MecTo/MepHaTa KOHQHUTYpalpja (BKIYUYHTCIHO H €BECHTYAIHO JBOHACOYHO MEPEHE 3a
YBO3/H3B03 TIPH NOJHeHe/IpasHewne) ce Jedunupaar o OJIC Bo cornacHOCTa/pellleHHeTo H
TEXHUYKOTO PEIICHHE.

e OJIC ¢ momKeH BO NPHIOT Ha CODIACHOCTa Aa Aaje JcTalHa IPOLCHKA HA TPOIMIOLMTE 3a
MPHKIYUYBame (PeryIHpPaHUoT el AeN0T mTo To Jedunmupa OJC).

6) 3azeMjyBame U TPOMOOPAHCKA 3aIITHTA
s H3peaba Ha ipcTeHecTo 3a3eMjyBambe (FeZn MeHTa/TIp 0BOJHHK), TIOBP3YBathe Ha:
o TpaHchopMaTopcKa Kaja/pam,
o HH Tabma, KaOmoBcKH eKpaHH/ OKIIOTIH,
o METANHH KOHCTPYKIMH Ha KoHTejHepu/PCS,
o TpoMobGpaHCKAa MHCTAMAI[H]a.

. EKBI/I]'IOT@HHI/[_]‘ 4JIHO TIOBP3YBaIke 3a HaMaJyBambe Ha ;[ormp}m/l{elcoprm HaITOHH, COIIacHO
MefyHa.pozu-m H CBPOTICKH CTAaHAApPAM U IPOCKTHU IMPCCMCTKH.

7) HcrmryBama H IYINTakhe B0 padoTa (KOMHCHOHHPAEE)

MMHUMYM
e Mepeme m3oaatpja Ha HH Bogosw, dasupame,
e HV TecToBnw/mernmryBamka Ha TpaHchopMaTop (cepTHOUKATH + IIPHEMHH TECTORH),
e TECT Ha 3alITHTH U CETeKTUBHOCT (secondary injection / pyHKIFIOHATICH TeCT),

s TIpOBEpKa HA AHTH-OCTPOBCKA PVHKIMMja U peakituja Ha U/f oTeramnyBamba,
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. l'[p06€H IIOTOH €O cueHaija: TPA3HCHLC, TMOMHCHHC, OTPaHUYyBamke Ha H3B03, HCKIYUYYBAILS ITO
KoMaHga.

8) Ilpuka3s Ha TPOTIOIH (OPHEHTAIIMCKH ), a/IANITHPaHH 3a u3Benda o PCM

ITogomny e opHeHTaIFICKa PECMETKA 34 npouiupyearme Ha npuxiayyorom co TpaHcdopmarop 1.6 MVA u HH
0.63 kV macranarmja 300 m (co 3 mapaxemn 1x630 mm? Al mo daza). Iennre ce GylleTcKH H ce
OpeLp2Upaar co MOHYH, TpacupoBka U yeiosH og OJIC.

Konsepauja: xopucteH ¢ cpeict Kype 1 EUR = 61.53 MKD (HBPCM Kako MITO ¢ TMPUKAKAHO BO KYPCHA
micta Ha KoMeprujaaHa GaHka).

8.1 Craeku (EUR, 0e3 JI/IB)

En.
[eHa

bp. Omme Komiuuna H3Hoc

Eneprercku TpaHcdopmarop 1.6 MVA (SN/0.63 kV) — HadaBka u

1 1 komriz. 45,000 45,000
HCIIOpaKa
SN kemija/aganTaiija Ha MOCTOSUKH SN pa3Bomd 3a HOB TpaHCPOPMaTop

2 (24 KV, 630 A) + samrmia 1 koM. 12,000 12,000

3 HH rnaHa pa3somHa Tabma 0.63 kV, 2500 A, Icu > 65 kA, Mepetbe 1 koM. 17,000 17,000

2z _

4 HH Ka6.en 0.6/1 kV Al 1x630 mm 3 mapamemi/¢paza, 2700 m 2700m 154 41,580
(MarepHjam)

5 KaOencku 3aBpHieTOIM, ATy UM, CITOJKH (KOMITIET) 1 kommn. 3,500 3,500

6 DyHJaMEHTH/TIOCTAMEHT, ~ MacJOyJIOBHAa Kajda ©  JpeHaxxka 3a 1 xoMin 6,000 6,000
TpaHchopMaTop

7 Kabencku pop/KaHaIH3aIWja U 1iocTaByBame 0.63 kV kaomi (300 m) 1 koM. 18,000 18,000

8 3azeMjyBarbe, eKBHITOTSHIHjATH3AIN]a H TPOMOGPAHCKA 3aIlITHTA 1 koM. 4,500 4,500

9 JlajeudHCKH cUTHAMM3amm/KoMyHukarmja 1o OJIC (RTU/mozaem, [/O) 1 komrr. 3,000 3,000
10 HecrmryBatba, Mepetba, pelicjHH TIoAeCyBatba, TIITamke BO padboTa 1 kommn. 4,500 4,500

IIpoekTHa JOKYMEHTAIlMja, PEBH3HMja, HAJ30p, AJMHHUCTPATHBHH

11 1 xomrz. 9,000 9,000
TPOIIOLH
Merfy3bup (Oes JUIB): 164,080 EUR
HenpeapuieHl (10%): 16,408 EUR
Bky1mHO (6e3 JAOB): 180,488 EUR

Bxyrmo co JIJIB 18%: 212,976 EUR

Bo MK/J] (co 61.53 MKD/EUR):
e Bxymmo 0e3 JIJIB: =~ 11,105,427 MKD
s BrymHo co JJJIB: =~ 13,104,403 MKD
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14 AHAJIN3A HA TPOIIOITU 3A ITPHKJIVUHOK HA BATEPUCKUW CUCTEM 3A
CRIIATHPAILE HA EJIEKTPUUHA EHEPI'HJA ,, EBH EJIEKTPAHH 1«

1) Ondar 1 ocHoBHA KoHpHUTYpatmja Ha ipHITyUok (1.5 MW, 20 kV)

Crnagumireto Ha enekrpudda evepruja (CEE) ,,EBH EJIEKTPAHH“ co uHcTampada akTHBHA MOKHOCT P
= 1.5 MW ce npuxiyuyBa Ha cpeanoHarioncko (CH) nuso 20 kV nmpexy cormcreHa TpaHcdopMaTropceka
ctaHmIa 1 CH packiornHa onipeMa. 3a BaKoB 00jEKT ¢ IToTpeOHO PellicHIE 3a COTMACHOCT 3a MPUKIYIYBabe,
a eKCIUIMIMTHO & HaBelyBa JeKa COTMAcHOCT € MoTpedHa M IIPH ,MHCTATHPamhe Ha Ypes 3a CKJIaHpamhe
HA CJeKTPHYHA CHEprHja“ M JeKa OapameTo c¢ IIOJHECYBa IIPEKy eJNeKTPOHCKA IUardopMa Ha
EnexrponucTpubyIimja.

EmHomnonHa (TekeTyalHa) ImeMa

20 KV mucTpHOVTHEHA Mpe:xa — (2X majdeKyBoaHa Keimja) — CH MIMHCKH CHCTEM — MSPHO-CIIOJHA
Kenmuja — Tpado kemja — tpaHcdopmarop 20/0.63 kV, 1.6 MVA — HH 0.63 k'V kabecka/mHHCKa BpcKa
150 m — PCS/BATEPHUCKH CUCTEM

3a0enemka; IpeTe ,,M3BOIHH JAJICKYBOIHU KEIMH HAajueCTO ¢€ KOPHCTAT 34 ,,JIHHH]ja-BJIC3/ IMHIja-H3/Ie3 "
(TIpcTeHecTa/TIeTIbacTa BPCKa) MM 3a JJBA HE3aBHCHH H3BOJH — KOHeYHaTa HaMeHa ja geduampa OJIC Bo
YCIIOBHTE 3a NPUKIYIYBAbE.

2) HoMHHaJIHH €JIeKTPHYHH MapaMeTPpH (3a JHMEH3UHOHHPAHE)

« CH CcTpaHa (20 kV):

OpHeHTalHOHA cTpyja npH 1.5 MW:
1,5 MW

IZ[)kV = m—’ ~45-50 A(3a cosQ 0.95—1.0).

« Tpanchopmarop (1.6 MVA):
Homemamaa CH c1pyja: Iy = \/;ZON 46 A (THITHYHH BPETHOCTH C& BO OBOj PE).

« HH cTpaHa (0.63 kVy:
HomumamHa cTpyja: = 1466 A — bapa nmapaielHu KaOIH HIH TIHHOTIPOBoA (TIMHOTpoBoa) 3a 150

m.

3) I'maBHa orpeMa H TEXHHYKH Dapatba
3.1 Tparchopmatop 1.6 MVA (fen o IPHKIYUOKOT )
e Twm: queTpuOyTHEBEH, Macio-1tororieH (ONAN), 50 Hz, 20/0.63 kV, pekrop rpyIra oo Dynll
(mm criopen Saparba Ha OJ[C/mpoussoauten Ha PCS).
e Perymarmja: od-1HPKYT TaTTOBH (Ha TIp. +£2%2.5%) 3a PUHO YCOTIACYBathe HA HATIOHOT.
e MWmmemanca uk: TurmmuHOo ~6% (BiUMjae Ha KpaTkocmojHa cTpyja Ha 0.63 kV; THITHIHH
crienmdukanyu 3a 1600 kVA tpancdopmaropu ce co uk okoiy 6%).
+ EduxacHocT/ryOHTOLM: Aa ¢ crienuduiupa criope paxeuku EN/IEC 6apamba H TEXHHYKH VCIIOBH
Ha OJIC.
o TIpuGop/3atmiTUTH: TePMOMETPH (MacIO/HAMOTKH), peljedeH BEHTIU, TMOKA3aTe]d HUBO MAcIo,
MIPHKITYYHH Ky THH, 3a3eMjyBabe, (1o oTpeba) byxom ako € co KoH3epBaTop.
3.2 Baarperimia HH unctanarmja 0.63 kV (150 m)
«  OyHKIMja: Bpcka oA PCS/HarsMeHIuHa cTpyja Tabxa 1o HH mpimoiyyok Ha TpaHchopMarop.
+ Hspemba:
o ommja A: iHonpoBoa 2000 A (TipakTiHYeH 3a ToleMHu cTpyH U 150 m), wm
o ommja b: mapanxemHu eHepreTcKu Kadim 1o ¢asa (2-3 mapalesHH TPAcH, 3aBHCHO OJ
JI03BOJICHA CTPYja, HAUHH Ha I10Jarame, TeMIepaTypa, maj Ha HaroH H Ik).
o IJax Ha HammOH: THIITYHO IeJ ¢ < ~3% (Aa ce TIOTBPAM CO MPECMETKA).
e Mexanmuxka u3BenOa: KabOeJICKH CKaMW/KaHAJTH, [POTHBIIOKAPHH 3allTHBKH Ha IIPSMHHH,
obemexyBame, Mepku 3a EMC oxory PCS.
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3.3 CH packnonHa omipema 20 kV (24 kV knaca), 4 kemmm

Ja ouge tum-tectupana (IEC 62271-200), co HomuHaneH HaroH 24 kV U coofBeTHa KpaTKOCIIOjHA
mIpAIMBOCT (HajuecTo 16-20 kA/1 s, mm criopet moaaroim o1 OJIC 3a MecTOTO Ha TIPHKITY YOK).

(1) CH tpado kemija

s  Bakyymcku nipekuayBad { VCB) HIH TIpeKHHY BaY-0CHTYPY BauH (TIpakTuyHo 3a 1.6 MVA HajuecTo
VCB 3a noiobpa ceIeKTHBHOCT).

e Pene 3a mpeKyMepHA CTPYja 1 3eMjoctioj (50/51, SON/S1N), HHTEPIOKUPATHA U 3a3SMjyBAYKH HOXK.
(2) CH mepHo-cTiojHa Kemija

¢ Mepau crpyjuu u HamoHckH TpaHchopmatopu (CT/HT) 3a dartypHo Meperbe (Kiaca cIiope]
OJ1C), mmoMOHpaHU MEPHH KOIa.

* JIpoHacouHe (4-KBajipaHTHO) Mepewe — CEE MMa yB03 (IIOTHEHE) U H3B03 (TIPasHEHE).
o TIpexuHyBawPa3aBOjYBAY 34 ,,CTIOf CO MPEKa M MOKHOCT 34 HCKIVUYBAThe Ha 0GjeKTOT.
(3) u (4) JTze u3BoHU AaNeKyBOAHN Kemnu (20 kV)

¢ JIMHUCKH H3BOJH cO MPeKHHYBay-pa3/iBojyBady u 3azeMjysay, i VCB (ako Gapa OJIC 3a
CEJIEKTUBHA 3aIlITUTA/aBTOMATH3A1[H]a ).

e JloaroTeeHOCT 3a KaOCICKH TECTOBH U NPUKIYYOLR ( [-KOHEKTOPI) aKo ¢ KaOSICKH H3BO.
3.4 3amTHTa, YIPaBYBahe U YCJIOBH 34 Mapajie/Ha padboTa

e Hnrepdejc-3amTHTa (HajuecTo BO pelic Ha MepHO-cIOjHATa/Tpado Keauja WM MoceOSH TaHe):
U/t samrata (27/59, 81</ 81>), antH-ocTposeme (1Mo Meton mro ro npudaka OJC), cuHxpo-
npoBepKa (25) ako ¢ MPUMEHIMBO, IOTHKA 3a OTPAaHUYYBathe Ha P/Q.

+ KoopauHainija Ha mocTaeKu: co OJ[C (CEICKTHBHOCT CO MPEKHHTE 3AILITUTH).

¢ JaneulHCKH CUTHAMH/TemeMeTpHja: yecto OJC Gapa MUHEMYM cocTojou (Bruckm), P/Q, U, Tu
aMapMH MPeKy JaJeyHHCKa TEPMHHATHA e THHHUITA/CHCTEM 3a Ha/[30P H YIIPaByBabe (TOYHHOT 00eM
ro medummupa OJIC Bo yeioBuTe).

3.5 3azeMjvBarbe H IIPEHATIOHH

« FEnuHcTBeH cHeTeM 3a 3asemjvBame 3a: CH tkemm, tpancdopmarop, HH ompema,
KOHTEJHEPH/TIIACHH.

e IlIpoeKT 3a JOTpHI/4eKOPHU HAITOHH (0c00cHO Kaj TpaHcdopmaTtop u CH mocTpojka).

« IIpenaroncka 3amtura (SPD) Ha HH, a o oTpeda u ogsoguuim Ha CH.

4) IMocranka co OJIC (KpaTko, IPAKTHUHO )

3a NpHUKIYYYBamke MPEKY ,HeCTaHIAPICH IPHKIYI0oK”, OJIC HOCH pEIICHHE 3a COMIACHOCT BO POK of 40
JI¢Ha U MOpa Ja MPIUIOKI A¢TATHA [IPECMETKA 33 HaJOMECTOKOT 3a IPUKIIYUYBAhe.
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(OBOj HAJTOMECTOK € PETYIAATOPHA KaTeTOPHjA M MOXKS JIa BIJIYYH H JICTOBH O] MPEKHH PabOTH HABOP O
BalMoT omidaT — 3aToa MO0y JABaM HIDKCHEPCKA KallTAJIHH TPOMIOLI IIPOLCHKA 33 OlPeMara IITO ja
HABCIIOBTE, a ,,HAJOMECTOKOT® C& YCOIIacyBa co oduimjaiHaTa mpecmetka Ha OJC.)

5) OpHeHTaIHOHa TIpolleHKa Ha Tpornroiw (Peryomika MakeaoHHja) — co BKIyUeH TpaHchopMaTop

Banyra u npecmerka: npukaxkaHo Be EUR u MKD co kype 1 EUR = 61.6761 MKD (axypupaHo
20.01.2026).
JJB: cranmapHa ctanka 18%.

Ilenure ce ,,0yperapHu (+15-235%), OHejkH 3aBHcaT Of TIPOM3BOAHTEN, Kjaca HA BHATPEIEH JAK,
KpaTKOCTIOJHO HHBO, Oapama 3a CHCTeM 3a Haj30p U YIpaByBame/Mepelme M TPajeKHH YCIOBH. 3a
opueHTarmja, 1600 kVA TpaHcdopmarop THuaHO € Bo omcer $18k-$45k+ (2025 mmBo) 3aBncHO of
TUTI/CTaHAap Y MaTepHjalii.

Tabena — crasku (6e3 JIJIB)

OpueHT. u3Hoc OpHEHT.  U3HOC

C Ko
T ot (BUR) (MKD)
T 20/0.63 kV, 1.6 MVA o O
paHchopMaTop , (HabaBKa, da pmml 35,000 2,158,664
HCTIUTYBalba)
IMomnora/pereHiiyja/3eMjeHr paboTH 3a TpaHc(hopMaTop 1 8,000 493,409
CH jka 24 kV — 4 K -CTIOjHa, 2
MOCTPOjKa kemnu (Tpado, MepHo-cIIojHa, 1 56,000 3.453.862
JanexkyBoaHu) co pexea/CT-HT
MoHTaxXa U IVIITalke Bo padora Ha CH mocTpojka (TECTOBH,
1 10,000 616,761
CEKYHAAPHIL KOJ1a)
HH 0.63 kV Bpcka 150 m (KaOumi/MMIAHOTIPOBOA + TMATeKH +
1 45,000 2,775,425
TEPMHUHALIMH)
I'nasua HH ta6ma/ ACB u uHTepdejc-3amura 1 12,000 740,113
3azeMjyBarbe + SPD/m3eaHauy Bamhe TTOTEHINMjaMN 1 8,000 493,409
I,(a6eﬂ01<n POBOBIW/KAHATH/BIE30BH U TIPOCTOPHja/KYKHUIIITE 3a 1 25000 1,541,003
KeJHH
Mepeme/JaNleuHCKO YHTabe/TeleMeTPHja (AKO HE € LEeJOCHO 8,000 493,400

BKJIYUSHO BO KeJHjaTa)

IIpoekTHpatse, 103BOIH, Ha30D, 1 10,000 616,761
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OpueHT. M3HOC OpPHEHT.  H3HOC

Crapka I (EUR) (MKD)
Mefy3oup 217,000 13,380,7
HenpeasuieHo (10%) 21,700 1,338,?

Bxynizo (0e3 1/1B) 238,700 EUR 14,722,085 MKD

Bxymmo co JIJIB 18%: 281,666 EUR = 17,372,060 MKD.

15. AHAJIN3A HA TPOIIIOIIHN 3A ITPURJIYUOK HA BATEPHCKIH CUCTEM 3A
CKJIAJTMPAILE HA EJIEKTPHUUHA EHEPI'MJA ,, EBH EJJEKTPAHU 2

1) Ot moAaToIH U YCTIOBH 3a TIPUKIIYYIYBalbe

IIpesmeT Ha 0BOj TEXHITYKI OITIC € MPUKIYUOK Ha SJICKTPoAuc TpHOyTHEHATa Mpexka (EJIM) Ha criagmuTe
Ha emekTpiruHa eHepruja ,,EBH EJIEKTPAHH 2¢, co uHCTaMHpaHa aKTHBHA MOKHOCT 4 MW Ha HaTtOHCKO
HuBo 20 KV, mipeky Tpanchopmatop 5 MVA U BHaTpellHa HUcKoHamoHceka (HH) urcranatmja 0.63 kV co
JTOKMHA 250 m.

IIpurxryuysamero Ha EJIM ce BpIu Bp3 OCHOBA Ha ,,PellicHNe 3a CONIACHOCT 3a NPHKIYUYBAkE™, KOS €
MOTPEOHO U MPH HHCTAMMPAhe YPE 32 CKIIAHPahe Ha CICKTPHYHA CHEPIHja.

2) EqHonuHHcKa mieMa (OIme )
OYHKIMOHAIHO, MPHKIYUYOKOT C& COCTOH O CIICHHBE IICIHHH:

1. Barepucku cmcrem + PCS (Power Conversion System) co AC wmsmes Ha 0.63 kV
(coOHpHHITA/Pa3BO).

2. HH enepretckn sog 0.63 kV, momxuma L = 250 m, og PCS passogot mo HH mpuKIyuOITITe Ha
TpaHcPoPMAaTOPOT.

3. Emnepretcku Tpancdopmarop 5 MVA (0.63/20 kV) kaxo cTem-art TpaHcopmarop.
4. CH moctpojka 20 kV (metal-enclosed) co BKyITHO 4 Keamm:
o 1x CH tpado kemitja (TpaHchopMaTOpEKo TIONE),
o 1x CH mepHo-cTiojHa KelHja (Mepethe + cIojyBarbe/ TIaBeH mpekuHyBad koH EJIM),

o 2x CH u3BOTHH AaneKyBOAHH KeIHH (THHUCKH/TIPCTEHCKH TIONHba — ,,infout”).

3) Tpaucgopmarop 5 MVA (fen o IPHKITYYOKOT)
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3.1 OcHOBHH €JIEKTPUYHHU TTapaMeTPH (TUITMYHU)
e S, =5MVA
o UWU2=20kV/0.63kV
« Bekropeka tpyTa: Hajuecto Dynll (JUTH crope)T MPEKeH OTICpATOP/TIP OEKT)
+  Opexsenmyja: 50 Hz
o Jlagewe: ONAN (cTaHgapaHO)

e Perynmammmja: 6e3 OLTC (ctanmapaHo) co AeeHEpTH3MPAHO TPECBHYYBAIE Ha OBojku Ha BH
+2%2.5% (THIHYHO)

s uk%: 6-8% (THITIYHO 32 0BOj pe/l HA MOKHOCT)
3.2 OnpemMa U CUTYPHOCT
e DByxomi pere, TepMoMeTap Maciio/HAMOTKH, peijje)eH BEHTHIL, HHBO MAacJo, CHTHAJH3ALEH)a.
o lpuxryuru OyimHzu 3a 20 kV (kabenckn/ crmope1 THITOT Ha Keauja) u HH OynmHzn/coOupHHIIa.

. MexaHIUKa OCHOBA CO BI/I6p0-CJICMCHTI/I, Kazla/GapHepeH CHCTCM 3a MacJIo H ApPCHAXKa.

4) Buarpenma HH mmctanamja 0.63 KV — 250 m (KpUTHUCH I¢7T)
4.1 CrpyjHu HHUBOA (33 OPHEHTAIIMja)

e 3a 4 MW Ha 0.63 kV, cTpyjara € TPHOIHAHO:
I=4,000kW/(V3-0.63kV)= 3,670 A.

s« 3a 5 MVA TpaHcdopmatop Ha 0.63 kV:
L= 5,000 KVA / (V3-0.63 KV) = 4,580 A.

Oga 3xauu aeka HH somot o 250 m Mopa Aa 6uje peam3HpaH Kako:
e TIOBeKe TTapalie)THU ¢THOKIIHA Kabmau no dasa, i
« busbar trunking (nmcKH KaHAT/ GYCIVKT) CO HOMHHAaMHa cTpyja 4,000-5,000 A.

Kaxo pedepeniia 3a HocuBoct: eqHoskuiaeH XLPE Cu kaben 1%630 mm? nMa JTo3BoeHa cTpyja ~960 A BO
BO3YX (u ~865 A BO 3eMja).
OrtTyKa, 3a 3,700-4,600 A ce oTpeOHU HajManKy 4—6 mapanend 1o ¢a3a (3aBHCHO 01 HAUHH Ha TI0JaTathe,
TeMIIePaTypPa, IPYIHPAmke H PE3EPBH).

4.2 TurmyHa peaiusaipja (TIPAMep)

o 0.6/1 KV enroxumrau XLPE ka6mi (Al uma Cu), Bo Tpedon pacope1, Ha KabellcKH cKapH/KaHaTH
HJIH BO MO36MHH KaHAJH CO IIEBKH.

. HOCTaByBaH:e [{o

o  COOJBCTHH KabelIcKH HaHy‘[[/l/CHOjHI/[L[[/[, TEPMOCKYIIIMBU 3aBPIISTOLIH,
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o obelexyBaibe Mo dasu, pa3ABojyBalbe H MeXaHUUka (ukcaimja (cleats) 3a JTUHaAMUYKH
CHJIU TIPH KPATOK CII0j.

+ [lax Ha HaTlOH W 3aryOH Jla ce MpoBepyBaaT co MPOeKTHA MpecMeTKa (ocobeHo Tmopanu 250 m
JOJLKHHA H BUCOKHTE CTPYH).

5) CH mocTpojka 20 KV (KIeTKH) — KOHQHTYpaLija 1 ¢y HKIEH

CH nocTtpojkara ce mpoekTHpa Kako 24 kV knaca onpema (Bo mpakca 3a 20 KV Mpexka ce u30upa 24 kV
H30JIALICKO HUBO), metal-enclosed, co MEXaHIMKN M ¢NMCKTPHYHH MelY3aKIyuy Batha.

Kaxo TimmiteH pedepeHTeH oriceT 3a Bakos THIT onpeMa: GIS/RMU periieHHja ce TocTalHK 3a HarloH A0 24
kV u cTpyu Ha u3sonu o 630 A.

5.1 Jise U3BOAHH JaTeKyBOIHA KeJmH (20 kV) — , THHHCKH MONMHmba“
«  OyHrIMja: in/out IPHKITYUyBamke (TIPCTEHCKA IMeMa HITH MPOAOIKYBathe KOH MpeKa/ THHH]a ).

e  Omnpema: ipekHHyBa4-pa3aBojysad (LBS) co MOXKHOCT 3a 3a3eMjyBathe, HHIUKATOP MPHCYCTBO HA
HAIIOH, MEXaHHYKH Mely3aKIydyBama.

s  ONIHMOHANHO: MOTOPEH IIOTOH 3a TAJIEYHHCKO YIIpaByBambe (CHCTEM 3a HA/[30p H YIIPABYBAabe) aKo
ro Hapa omieparop.

5.2 CH tpado kemja
e DyHKIR{ja: 3aITHTA U MAHCBPUPAEEE HA TPAHC(HOpMaTopoT.
« Peammarmja:
o wm LBS + HY HRC ocurypyBaus (THITHUHO 3a JUCTPHOYTHBHH TpadocTAHHITH),

o WM BaKyyMCKH nipekuryBay (VCB) + samTuTtHo pene (modecto Kaj mpon3sogurean/BECS
MIPHKJIY YOI 32 MOX00pa CEIESKTUBHOCT).

5.3 CH mepHo-cIiojHa Kendja (TOUKA Ha IPHKIYUYBam:e)
«  OyHKIMja: THaBHa criojka koH EJIM + mepHa pyHKIIH]a.
s CoapxuHa:
o wmepHH TpaHcdopmaropu CT/HT co knacH 3a GakTypHO Mepeibe,
©  MEPEH Ype/MOIYI 3a AAJICUHHCKO YUTAHhe (aKo € TTOTPEOHO),
o  TNaBEH MPEKHHYBad /MM CIIOjKa CIIOPEH YCIOBHTE Ha OIEPAaTOPOT,

o wuHTepdejc 3a JATESUHHCKO HCKIYIyBahe

6) Mepeme, KOMYHHKAL[HH H CHCTEM 3a Ha/30p H YIIPaByBamkbe
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«  QakrypHO Mepeihe Ha 20 kV Bo MepHO-cIojHaTa Kemija (BooOmyacHo Daparbe Kaj TIPUKITYYOIH Ha
TIPOH3BONTE TH/ CKJIA TUIIITA).

s JlameunHcKO UHTamhe/TeTeMeTpHja: AKTHBHA/peaKTHBHa eHeprHja, P/QQ, HamoH, cTpyja,
(bPpeKBeHIIja, CTAaTyCH HA IIPSKIHY BaYH.

+ HHrerpalija KOH JIOKAJIEH CHCTEM 3a HAJ30D U YIIpaByBabe/CHUCTEM 3a YIIPABYBakbe CO SHEPIHja H
(ako € TIOTPeOHO) KOH CHCTEM Ha OTIeparop.

7) 3amTHTa H aBTOMaTHKA (MMHUMAJICH CET 3a TOUKA Ha TIPUKIIYYY BAHHE )

Trmiyeo, 3a cKIAAHINTE Koe pabOTH ABOHACOUHO (TIONMHEHE/ TIpasHeke), Ha TOUKA Ha IIPHKIYUyBambe ce
NIPUMEHYBaar:

+  50/51 HagerpyjHa (dpazna) u SON/51N semjocniojHa
«  27/59 mog/Haa HaroH
e« 81U/810 moa/Ham ¢ppeKBEHIRT A

« 3Bamrtuta Ha TpaHchopMarop: Temmeparyps, byxom, (ompioHamHo aubepentjanta 87T ako ¢
TIPEABUAEHO)

IlocTapkuTe M JTOTHKaTa (TPHIL, OJOKa M, CEICKTHBHOCT) €€ YCOIIacyBaaTl cO KPaTKOCIIOJHH HHBOA H
Dapaba Ha OICPaToOpPOT.

8) 3azemjyrambe U rpoMobpaH
» Ii3Besda Ha rIaBeH 3a3eMjyBadku npeteH okory CH moctpojka H TpaHcdopMartop, NOBP3aH co:
O METAJHH MacH, OTPajia, KAOeICKH HOCAUH, IHHCKH CHCTEMH,
©  CKPaHIW/ OKJIOIH Ha Kam,
o HeyTpam/PE cHcTeM (CTIOpe H30PAHHOT PE:KUM Ha 3a3¢MjyBahe).
+ IlpoBepku: R3 U NOMHPHH/ YeKOPHH HATIOHH CIIOPe]| BAXKSUKH CTAHAAPIH U TIPOSKTHU TIPSCMETKH.

+ [I'pomoOpaHcka 3amTHTa (ako 00jeKTOT/NoKalHjaTa Gapa), TUlyc MpeHaroHcKa 3amrruta (SPD) Ha
HH u cooasetHo Ha CH (0BOHIIIM).

9) MlcrmTy Batha H MYTITahe BO paboTa
MMHUMYM

o @adpuuku TecToBH ((QaOpHUKH TpHEMHH TecToBH) 3a TpaHcdopmarop u CH ompema +
JTOKYMEHTATH]a.

. HpHeMHI/I TECTOBH Ha JIMLIC MECTO (HpI/IGMHI/I TECTOBH Ha JHILIE MECTO)Z
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© H30NAIMCKH OTIOPH, MHOTY HICKAa (pPECKBCHIMja/HAH3MCHIYHA CTPYja TECTOBH KaJc ¢
TIPHMEHIIHBO,

o TpoBepKa Ha (a3sHOCT, OIBOJKH, peliejHa JIOTHKA,

©  MPHMAPHH/CEKYHIAPHH HHjEKLMH 3a 3aITUTH,

o MpoBepKa Ha MepHH Koia ( CT/HT HacoKa/KiIaca),

©  CHCTEM 3a HAJ[30P U YIPaByBathe KOMYHHKAITHH H KOMAHIYBathe (BKJI./UCKIL, GIOKAH).

[IpooHa paboTa co pexUMH: TTONHEHe/MpasHehe, THMUTH P/Q, peakija Ha moa/Ha b peKBeHINja
HTH.

10) IIpmKa3 Ha TPOIIOIM (OPHCHTALIMOHA TIPOLICHKA 3a P. MakemoHuja)

HaromeHa (BaxHO):

OBa ¢ OpPHCHTAITHOHAa KallHTaJIHH TPOMIOIH TIPOLICHKa 3a TPHKIYYOKOT CO HaBCJICHUTE
KOMITOHCHTH.

He BriaydyBa: MOKHH HaJOMECTOL/TaKCH KOH OIEParop, HHTY €BEHTYaJHH 3aciiyBama Ha
Mpe:KaTa HaBOP O TTaplieiaTa (ako ONepaTopoT IH YCIOBH).

Ienmte ce Aamenu 6e3 JIJIB.
Kongepanja o MK]] e Hanpasera co kype 1 EUR ~ 61.5667 MKJT (20.01.2026).

Hajromema weussecHocT € HH Bomor 0.63 kV / 250 m Topai MHOTY BHCOKH CTPYH
(mapanem/OveayKT). 3a crmopenda, MATOIPpoNakHa IieHa 32 1x<1000 mm? egHo:xmmeH 1 kV Cu
Kaben Bo EY moxe ga oume ~£166.75/M (pumep).

10.1 Tabena — mpoleHKa (HUCKO / THITHMHO / BHCOKO CIIEHAPHO)

IIpoiuenka (EUR) Tunmuao  Bucoko

Bp. C
p- apia ~ Hricko (EUR) (EUR)
1 Tpancpopmarop 5 MVA 20/0.63 kV (Habapka) 110,000 120,000 150,000
” TpaHcopT, MOHTaXka, MacJI0-Kala/TIoJUIora, MyIITahe 15,000 20,000 30,000
TpaHcdopMarop
i K : + -
3 CH.HOCTPO_]KE 20 kV (4 kemm: 1 tpado + 1 mepHo 35,000 55,000 65,000
cIojHa + 2 JIMHHCKH)
i +
4 3amrmurn/ynpasysabe/DC  HamojyBame/RTU (PCC 10,000 15,000 25,000

Tpado)

5  Mepetwe 20 kV (CT/HT, mepay, KOMyHHKAIIHja) 8,000 12,000 18,000
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1Ipouenxa (EUR) Tunmuno Bucoxo

Ep. CraBra
— HIICKD (EUR) (EUR)
6 CH kali 1 3aspuetoum (BEaTpeLm BPCKe) 5,000 8.000 12,000
HH ja 0.63 kV, 250 < OIIL/
7 F HHCTAJALH]A A m (TTApaNCITHU KaOaH/ 250,000 350,000 550,000
OYCAVET T HOCAUH/3a BPIISTONH)
T A n 1, 8 .
g PAancKHH  padoOTH  (TCMGIM, -lxaHa.ruI, KadcIcka 35,000 50,000 80,000
HHPPACTPYKTYPA, KHOCK/ LIPOCTOPITja)
9 3azcmjvBamc, Tpomotpan, CIT 10,000 15,000 25,000
10 Tectupame, pencjHn ceTrHzH, SAT, JoKyMeHTALF]ja £,000 10,000 20,000

TIpoeKxTHpase CBIH3HjA, HAT3O] L JOXBOIH ¢TI IUTO €
11 POCKTHPAIRS, DERIGHIA. HAZ30P. A (n 15,000 20,000 40,000
Ha I[HBCCTHTO])OT)

MEIV3EHP 501,000 675,000 1,015.000
Peaepra/nenipensuaenu 10% 50,100 67,000 101,500
BKVITHO (6es JAB) 551,100 742,000 1,116,300

Brymio po MK] (no 61.5667 MIKJ/EUR)
¢  Hucko: ~33.9 mimionu MK
s Tumimo: ~45.7 munuonn MKJ]

* DBuHcoko: ~68.7 mumioHn MIC

16.AHAT3A HA TPOIITOITH 3A ITPHK . TYHOK HA BATEPHCKH CIICTEM 3A
CRKIANNPADBE HA FIIERKTPHYHA FHEPLI'WJA ,, EBH EJIEKTPAHM 3

1) O MOAATOLH H YCIOBH 32 TIPHIUTYUVBAhe

IIpcaMeT Ha OBOj TCXHMYKH OITIC ¢ IPHKIYYOK Ha CICKTPOIHCTpUOVTHEHATA Mpeka (EJIM) Ha ckIaguImTe
Ha enekTpHyuHa cHepryja ,EBH EJJEKTPAHH 3%, co uHceTaTpaHa akTiiBHA MoKHOCT 4 MW Ha HarmoHcKo
HKBo 20 KV, mpekv TpanchopMatop 5 MVA u pHaTpellma mHckoHamoHeKa (HH) uretanamra 0.63 KV co
AomkiHa 250 m.
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Ipuxnyuysamere Ha EJIM ce Bpiiu Bp3 OCHOBA Ha ,,PellicHHe 3a cOMIACHOCT 3a NPUKIYUYYBakE™, KOS €
MOTPEOHO U IPH HHCTAIMPAke YPEA 38 CKIAHPahe Ha CJICKTPHYHA CHEPIMja.

2) EqgonuHHCcKa mieMa (OImHe)

(l)yHK]_l:[/IOHaJ'IHO7 TIPHKIIYYOKOT ¢& COCTOH OJ1 CIICTHHUBE IETHHH:

5.
6.

Barepucku cucteMm + PCS co AC m3ne3 Ha 0.63 KV (cobupHuIia/pa3som).

HH eneprercku Box 0.63 kV, momxura I = 250 m, ox PCS passogor a0 HH npuxiyyormTe Ha
TpaHCPOPMAaTopPoT.

Enepretcku TpatcdopmaTop 5 MVA (0.63/20 kV) kako cTer-amn TpaHc hopMaTop.
CH moctpojka 20 kV co BKyTHO 4 KeHH:
o 1x CH tpado kemmja (TpaHchopMaTopeko TIoE ),
o 1% CH MepHO-cTIOjHA KelHja (Mepehe + cIojyBarbe/IIaBeH pekuHyBad KoH EJIM),

o 2% CH M3BOTHH JaM¢KyBOMHH K¢ IHH (MMHUCKH/TIPCTEHCKH TTOMHIbA — ,,in/out*).

3) Tpaucopmarop 5 MVA (en o TIPHKITYUOKOT)

3.1 OcHOBHH €JICKTPUYHHU TTapaMeTPH (THUITHMYHU)

S, =5 MVA

UyU2=20kV/0.63kV

Bexropcka rpyma: HajuecTo Dynll (WM criope s MpeKeH oTiepaTop/IpoeKT)
®pexsenrja: 50 Hz

Janewe: ONAN (cTaHAapIHO)

Peryiaumja: 6¢3 OLTC (cTaHmapaHo) ¢O ACCHSPIH3HMPAHO IIPECBHYYBAKE HAa 0JBOJKH Ha BH
+2%2.5% (THIHYHO)

uk%: 6—8% (THUTTHYHO 32 0BOj pea Ha MOKHOCT)

3.2 OnpemMa U CUTYPHOCT

Byxomi pene, TepMoMeTap Macjio/HAMOTKH, peije)eH BEHTHIL, HHBO MAacJlo, CHTHAJI3ALEH)a.

[puxmyurn Oymmmzn 32 20 KV (kaOemcku/plug-in  criopesy THmoT Ha kemmja) m HH
GYTIIHH3H/ cCOGUPHHIIA.

MexaHHUKa 0CHOBA cO BHOPO-eJIeMEHTH, KaJla/0apuepeH cueTeM 3a Macio (oil bund) i gpeHaxka.

4) Buarperma HH unctanarmja 0.63 kV — 250 m (kpUTHYEH Je7T)
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4.1 CrpyjHu HHUBOA (33 OPHEHTAIIMja)

e 3a 4 MW Ha 0.63 kV, cTpyjara € TPHOIHAHO:
I=4,000kW/(V3-0.63kV)= 3,670 A.

s« 3a 5 MVA TpaHcdopmatop Ha 0.63 kV:
L= 5,000 KVA / (V3-0.63 KV) = 4,580 A.

Opa 3Hau a¢ka HH somot of 250 m Mopa Jga OHAe pearHpaH Kako:
e TIOBeKe TTapaleTHU ¢THOKHIIHA Kabmu mo dasa, win
s busbar trunking (TIBMHCKH KaHAT/ GYCIVKT) CO HOMHHAMHa cTpyja 4,000—5,000 A.

Kaxo pedepeniia 3a HocuBoct: eqHoskuiaeH XLPE Cu kaben 1%630 mm? nMa JTo3BoeHa cTpyja ~960 A BO
BO3YX (u ~865 A BO 3eMja).
OtTyKa, 3a 3,700-4,600 A ce oTpeOHU HajManKy 4—6 mapaaend 1o ¢a3a (3aBHCHO 01 HAUHH Ha TI0JaTatbe,
TeMIIePATYPa, IPYIHPAE H PE3EPBH).

4.2 TurmyHa peaiusaipja (TIPAMep)

o 0.6/1 KV enpnoxumru XLPE ka6mi (Al uma Cu), Bo Tpedon paciope1, Ha KabellcKH cKapH/KaHaTH
HJIH BO MOJ36MHH KaHAJH CO IIEBKH.

. HOCTaByBaH:e co:
o  COOJABCTHH KabeICKH CHOjI—II/IL[[/I, TEPMOCKYIUTHBH 3aBPITICTOITH,

o oberexypaibe Mo dazu, pa3aBojyBalbe H MexaHUuka (ukcaimja (cleats) 3a THHAMHYKH
CHJIM TIPH KPATOK CIIOj.

e« llam Ha HATIOH M 3aryOM Jia ce MPOBEpYBaaT cO MPOESKTHA TpecMeTKa (0cobeHo Topamu 250 m
JOIZKHHA H BHCOKHTE CTPYH).

5) CH noctpojka 20 kV (kieTkn) — KoHQHUTYpaija U ¢y HKIHA

CH mocTtpojkara ce mpoekTHpa kKako 24 kV knaca onpeMa (Bo mipakca 3a 20 KV Mpexka ce m3dupa 24 kV
H30JIAIHCKO HUBO), metal-enclosed, co MEXaHHUYKH U eNMeKTPHYHH Mely3aKIIyyy Bamba.

Kaxo TimveH pedepeHTeH oriceT 3a BakoB THIT orpeMa: GIS/RMU peliieHHja ce JOCTAITHH 32 HAMIOH A0 24
kV u cTpyu Ha u3Boau Jio 630 A.

5.1 Jise w3BOJHH A TeKyBOIHN Kemd (20 kV) — | THHHCKH Monumba*
o  ODyHKIMja: IPHKIYIYBAIS (MPCTCHCKA IIEMa HIH IPOJOIIKY Bathe KOH MpPeKa/JIIHI)A).

+« Onpema: ipeKHHYBa4-pa3aABojysad (LBS) co MoXHOCT 3a 3a3eMjyBathe, HHIUKATOP MIPHCYCTBO HA
HAIIOH, MEXaHHYKH METY3aKiIydyBaba.

e  OnupoHaMHO: MOTOPSH IIOTOH 33 JAJICUIHCKO YIIPABYBaIbe (CHCTEM 3a HAJ30P H VIIPABYBAEE) aKO
ro 6apa otieparop.

5.2 CH Tpado kemuja
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e  dyHKIRja: 3aITHTa U MAHEBPUPAFHE HA TPAaHC()OPMaTOPOT.
e Peammarmja:
o wm LBS + HY HRC ocurypyBaus (THITHUHO 3a JUCTPHOYTHBHH TpadocTaHHUITH),

©  HIH BAKYYMCKH MPeKHHYBaY + 3aMTHTHO penie (TouecTo Kaj mpomsBogured/BECS
MPUKJIYYOLE 33 MOX00Pa CEIeKTUBHOCT).

5.3 CH mepHo-cIojHA Kedja (TOUKA HA IPHKIYUYBam:e)
« OVHKIMja: THaBHA cTiojka KoH EJIM + MepHa GyHKIIH]a.
s CopapxuHa:
o wmepHH TpaHchopmaropu CT/HT co knacH 3a GakTypHO Mepeibe,
©  MEPEH Ype/MOIYI 3a AAJICUHHCKO YUTAHhe (aKo € TTOTPEOHO),
©  IVMABCH NPEKUHYBa4 W/ CII0jKa CIIOPEH Y CIIOBHTE Ha OIICPaTopoT,

o uHTepdejc 3a AATEUHHCKO UCKIYIyBahe

6) Mepeme, KOMYHHUKAL[HH H CHCTEM 3a Ha/[30p U YIIPaBYBamke

o QakTYpHO Mepeibe Ha 20 KV BO MepHO-CITOjHATA KeMja (BoOOHYACHO Oapatbe Kaj TIPHKIVIOI HA
[P OH3BOAUTETH/ CKJIa THITITA).

e JlameunHCcKO UHWTalbe/TeTEMETPUja: AKTHBHA/peakTHBHAa eHepruja, P/(QQ, HamoH, cTpyja,
(bpeKBeHIMja, CTaTYCH HA TIPSKHHY BAYH.

s HHrerpaifpja KoH JTOKaJeH CHCTEM 3a HAA30p H YIIpaByBambe/CHCTEM 3a YIIPaByBame cO eHepruja
Ha BECS H (aKo ¢ ToTpeOHO) KOH CHCTEM Ha OIIEPaTop.

7) 3amTHTa 1 ABTOMATHKA (MUHIMAJICH CET 3a)

Tumiyro, 3a cKIAAUINTE KO PaOOTH ABOHACOUHO (TIOTHEHC/TIPA3HEHE), CC TIPUMCHY BaaT:
e 50/51 HagctpyjHa (dpazna) u SON/S1N semjocniojHa
«  27/59 mog/Haa HaroH

« 81U/810 moa/Haa ¢ppekBEHIRTja

e 3amtuTa Ha TpaHcdopMmarop: TemmeparypH, byxom, (ormpoHamHo AupepenmHjanHa 87T ako e
TIpEIBHACHO)

IlocTaBkuTe M JTOTHKaTa (TPHIL, OJOKA M, CEIEKTHBHOCT) CE YCOINAcyBaaT cO KPATKOCIIOjHH HHBOA H
Oapara Ha OIEepaTopoT.
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8) 3azemjyBarbe u rpoMobpaH
e Ii3Besba Ha ri1aBeH 3a3eMjyBadku npeteH okory CH moctpojka u TpaHcdopMatop, NOBP3aH co:
©  METAJIHH MacH, OTPajia, KAOSJICKU HOCAUH, IMHHCKH CHCTEMH,
o eKPaHW/ OKJIOIH Ha KabiH,
o Heyrpaw/PE cucteM (Criope H30PaHHOT PEKUM Ha 3a3eMjyBabe).
e IIpoBepku: R3 U NOMHPHH/ YEKOPHH HATIOHH CTIOPE/] BAXKESUKH CTAHAAPIH H TIPOSKTHHU TIPECMETKH.

e I'pomMoOpaHcKa 3amTHTa (ako 00jeKTOT/NOKaIMjaTa Gapa), TUTyc MpeHAarioHcKa 3amruta (SPD) Ha
HH u cooaperHo Ha CH (o1BOAHHIIN).

9) MermTyBatha H IyTITambe Bo pabota
MUHUMYM

o  QabpHYKH TeCTOBH ((GalpHUKK MPHEMHH TeCTOBH) 3a TpaHcdopMarop um CH ompema +
JOKYMEHTAaIHja.

. HpI/IeMHI/I TECTOBH Ha JIMLIC MECTO (HpI/ICMHI/I TECTOBH Ha JHLIE MeCTO)Z

© H30MAIFICKH OTIOPH, MHOTY HICKA (PEKBECHLELja/HA3MCHITYHA CTPYja TSCTOBH Kalc ¢
TPUMEHIHBO,

o TpoBepka Ha (a3sHOCT, O/IBOJKH, peliejHa JOTHKA,

©  NPHMAPHH/CEKYHIAPHH HHjSKLMH 34 3AILUTUTH,

o MpoBepKa Ha MepHH Koia ( CT/HT HacoKa/KiIaca),

©  CHCTEM 3a HAJ[30P U YIPaByBathe KOMYHHKAITHH H KOMAHIYBathe (BKJI./UCKIL, GIOKAH).

+ IIpoGHa padoTa co pe:KHMH: TIONHEhe/TIpa3Hebe, TUMHTH P/Q, peakindja Ha TTo//Ha A peKBeHIIja
HTH.

10) IIpmKa3 Ha TPOIIOIM (OPHCHTALIMOHA TIPOLICHKA 3a P. MakemoHuja)
HaromeHa (BaxHO):

. OBa ¢ OpPHCHTAITHOHAa KallHTaJIHH TPOMIOIH TIPOLICHKa 3a TPHKIYYOKOT CO HaBCJICHUTE
KOMITOHCHTH.

+ He priuydyBa: MOKHH HaJOMeCTOL/TaKCH KOH OIEPaTop, HHTY €BEHTYaJHU 3aciiyBama Ha
Mpe:KaTa HaBOP O TTaplieiaTa (ako ONepaTopoT IH YCIOBH).

e Ilenute ce mageHu 6e3 JIJIB.

+ Konsepauja Bo MK/ e Harmpasena co kypce 1 EUR = 61.5667 MKJT (20.01.2026).
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¢ Hajrozema nenssecnioct ¢ HH sojor 0063 KV 7/ 2350 m 1opajinl MEOLY BUCOKH CTPYU (NApaiel).
3a crnopenta, maonpodakHa HeHa 3a 1x1000 mm? eqHoxeeH 1 KV Cu xaben o EY Moxe na
ouae ~£166.75/M (puMep).

10.1 Tadeaa — npoteHKa (HHCKO / THTTHYHO |/ BHCOKO CIEHAPHO)

Bp. Crasxa lponenka (EUR) Tunano Bueoko

— HIICKO (EUR) (EUR)

1 ‘Tpanchopmarop S MVA 20/0.63 KV (nabarka) 110,000 120,000 150,000
T az -Kana/ \ 2

» PAHCHIOPT, MOHTAXKA, MAclo-KaAa/ TIoJUIora, IVINTamhe 15,000 20,000 30,000
Tpauchaopmartap

! i At . . | -

3 CH-HOCTpO_]Ra 20 1\.\ (4 kemm: 1 Tpagho | 1 MepHO 35,000 55,000 65,000
CTiojHA + 2 MIHHCKH)

4 SamruTiy'voparyeate/DC  Hanojveamwe/RTU (PCC + 10,000 15,000 25,000
Tpaha)

5 Mepeme 20 KV (CT/HT, mepay, KOMYHIKAITH]a) 8,000 12,000 18,000

6 CH xadmi 1 3aBprIesTOIH (BHATPENTHH BPCKH ) 5,000 8,000 12,000
HH nmiieransaga 0.63 KV, 250 m (napasesn i kKadine/nim _

7 250,000 350,000 550,000

OVEIVKT + HOCAUIL 3aBPIIE TOLNT)

Tpajexam  padorn  (reMenn, Kalamd,  Kadeicka
8 . 35,000 50,000 80,000
HHPACTPYKTY Pa, KHOCK/TIPOCTOPHja)

9 Sasemjysaibe, rpomodpan, C1L| 10,000 15,000 25,000

10 TecTupatbe, peiicjHu ccTHH3H, SAT, JOKVMCHTAIR]a 8,000 10,000 20,000

1 1poekTHpathe, PEBMAMja, HATOP, AO3BONH (JIeN MTO © 15.000 20,000 20,000
Ha HHBCCTHIOPOT)
MEI'Y3EHP 501,000 675,000 1,015,000
Peseppa/Henpeneuaend 10% 50,100 67,000 101,500
BKVIIHO (6e3 AAB) 551,100 742,000 1,116,500

Brymre o MK] (mio 61,5667 MKJI/EUR)
+  Hucko: ~33.9 smumiorn MK
¢ TonmyHo: ~45.7 Mymionnd MK

s  Bicoro: ~68.7 mimioH MEJ]
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17. AHAJIN3A HA TPOIIIOIIHA 3A ITPUKJIYUOK HA BATEPUCKH CUCTEM 3A
CKJIAJTMPAILE HA EJIEKTPUUUHA EHEPI'MJA ,, EBH EJTEKTPAHU 4

1) O¢HOBHH MOAATOLIH 3a IIPUKIYYOKOT
e O0jeKT: cKIAAUIITE Ha eMekTpruHa eHepruja ., EBH EJIEK TPAHH 4«
e HHcTamipaHa aKTHBHA MOKHOCT: 6 MW
s Tpuxorydox Ha OJIC (Enexrpoauctpubymmja JJOOEIT): 20 kV
* D'maeen Tpancdopmarop: 20/0.63 kV, 7.2 MVA
* Buarpenma HH uactanarnmja: 0.63 KV, nomxuna 250 m

« CH MOCTPOJKA 20 kV
1x Tpado kemija + 1% MepHO-cIIOjHA KedHja + 2> JaleKyBOJHH KeJIHH

e JIBa 20 kV gamexoBoma: 2x780 m (BO OMHCOT MOJOIY TPETIIOCTABYBaM JieKa cexgj € 780 m; ako

780 m e BKYITHO 3a J{BaTa, TPOILOIHTE 3a JANCKYBO/H c€ IIPEII0IOBYBAar).

Harnomena: 3a mocrtpojkure Ha 10/20/35 kV, ompemata mo Mpexnu mpasuia Tpeba Ja Ouje
JIUMEeH3HOHHpaHa HajManky Ha 16 kA TpudasHa Kyca Bpcka, ocset ako OJ[C He AeduHmpa APy TH ITPOSKTHH

BPEAHOCTH.

2) KoHIIeNT Ha TIPHKIIYYYBamhe ((PYHKI[HOHAIHO PEIIcHHE)

TIpHKIYUOKOT c€ H3BEIyBa Kako BHarpemHa 20 KV Tpadocranua (TC) Ha mokaimjara Ha BEC/YCEE, co
aBe 20 KV u3BoHH JaXeKyBOAHU TIOMAha (THITHYHO: BiIe3/m3nes Ha 20 kV TIpcTeH WM B HE3aBHCHU

U3BOHU Tpacu — criope] yeaopure Ha OJC). Bo TC ce uHcTamupaar:

1. Tpanchopmaropcko noae (20 KV) — HaIlojyBame/3allTHTA Ha TPaHC(POPMATOPOT

2. MepHo-criojHo Tone (20 kKV) — MepHO MecTo + CTI0jyBabe/pa3iBojyBame co MpeKaTa

3. JiBe manmexyBoauu mommmba (20 kV) — mpukitydyBame Ha apara 20 KV gamexyBoJu

Crapame IIoJ HarioH H pa60Ta C¢ JIO3BOJIyBaaT camMo 110 PemieHnie 3a corlacHOCT H l'[pI/[(l)aTGHI/[ YVCIJI0BH

MpeKy eneKTpoHeKara miardopma Ha OJIC.

3) HuckoHanoncka ctpada 0.63 k'V (BHaTpelHa HHcTaJarHja 250 m)

3.1 EJeKTpUYHHU TIApAMETPH 32 JUMEHINOHHUPAhE
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* HomwuHamHa HH cTpyja criopet TpaHchopMarop 7.2 MVA:
logany = 7.2 MVA/(\/§- 0.63KkV) = 6.6kA
* HomwuHamHa HH cTpyja Tpu 6 MW (PF=1):
I=55kA

Oga mpakTHyHO 3HauH Jeka HH Bpckara He e ,efieH kaben“, TYKY HajuecTo ce perrasa co:
e TIHHCKH pa3Box 6.3-8 kA,

s [I0oBeKe MapaJieHH KabelIcKH BOTOBH 110 ¢asa (co COOABETHO JEPETHPAIHE, TEPMUYKA [IPOBEPKA H
[POBEPKA Ha T1a/1 Ha HaIoH).

3.2 M3BeAOCHO perlicHHE ( TUTTHYHO)

 HH rapHa pazeogHa Tabaa/mznes og PCS/HHBepTepcKH OJIOKOBH — Ka0¢/ICKa/MIMHCKA Tpaca 250
m — HH mpuky4oKk Ha TpaHcdopMatop.

e [lonarame Bo KabeJcKH POB/KaHAJ HIH KaOeJICKU CKapH (BO 3aBHCHOCT O/ JIOKAIHjaTa), co:
O  MEXaHHMYKa 3aIITHTa, O3HAKH, IIPOTHBIIO;KAPHH MPEMAa3H Ka/I¢ IITO € MOTPeOHO,

o Mepkd 3a EMC/xapMonmnm (ako OJIC Gapa GUATpH/ MePEhe Ha KBAIIMTET HAa CHEPIHja).

4) Tpauchopmarop 20/0.63 KV, 7.2 MVA (I¢1 o IPHUKITY YOKOT)
4.1 OcHOBHU TeXHIYKU Oapamba (THITHYHO 33 BAKOB MPHKIYYOK)
* Moknoct: 7.2 MVA, 50 Hz
e Hamomu: 20kV/ 0.63 kV

« Bexropcka Tpynma (mipumep): Dynll (ce jgedurmipa Bo mpoekT crioped Oapamara Ha PCS u
3a3eMjyBatbe)

e Perynarmja: od-1upKyT Tarorn (mpumMep +2x2.5%) wim o yeros Ha OJ[C/mpoekTaHT
o Jlageme: ONAN (co MOXKHOCT 32 BEHTHIATOPH aKo ce bapa)

s Ompema: byxomi PRV, TepMoMeTph/ceH30pH, HHUBOMEp, NPHUKIYYHA KyTHja, KJIeMH 3a
3a3eMjyBambe, Maco-jaMa/peTeHIEja (aKo ¢ MacJio-TpaHcGopMaTop), MPEHATIOHCKH 3aIITHTH.

4.2 I'pafe:KHI M MOHTAKHHU Y CTIOBH

e Temewtmardopma, Mmacio-kajga (ako € TIPUMEHJIMBO), TIPUCTAIl 3a KpaH, oTpaja/0e3bemHoCT,
OCBRTIIYBAIbE.

« llosp3yBame co CH tpado kemija mpexy 20 kV radbmw/mpurmyuortn u co HH mpeky
MTHHOTIPOB O Ka 0.1,

5) CpeaHoHaroHcKa TocTpojika 20 KV (kemmm)
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5.1 OmiTH KapaKTepPUCTHKH
+ Howmmmanen Hamon: 24 kV kmaca (3a 20 kV mpexa)
 HowmmHamHa cTpyja: HajuecTo 630 A (mmm 1250 A ako OJ]C/xoHteniToT Hapa)
¢ HermyuHa Mok/Kyca Bpeka: ~16 kA (MMHEIMYM TIo MpesKHH TTpaBiia).

s [IpexuHyBaun: akyyMcku (VCB) umu LBS+ocurypysau kaje 1mToe € Ao3BojieHo (3a 7.2 MVA
Hajuecto VCB co penen).

5.2 OVHKIHja TIo Keauja

(A) CH tpado kemija (20 kV — TpaHc popMaTOpCeKo MMOJE)
e IlpexunyBay Ha MokHocT (VCB) + pasnaBojyBau/3azemMjyBay
+  CrpyjHu TpaHcpopmaropu (CT) 3a 3amTura

« Pemejua 3amtuta (THmHdHO): 50/51, SON/S1N, 49 (Tepmuka), 63/TeMItepaTypHH CHTHATH O]
TpaHcpopmarop; o niotpeda REF/87T (koHilenTHO)

e MexaHNUKW/ ¢ TeKTPHYHU 0I0Ka U 3a 0e30¢/IHO MaHSBPHPahe
(B) CH mepHo-cTiojHa Kemja (20 kV — MepHO MECTO U CII0jyBathe)

*  Mepuu tpancdopmaropu (HI/CT) 3a npecMeTKOBHO Mepeke (Kiaaca U mema 1o OJIC)

¢ CIioeH IpeKHHY Bay/CeKIHOHHUpahe (aKo ce 6apa 3a IIPCTeH/ IBe TPACH)

+ Komynukaimcku uHTepdejc 3a TeneMeTpHja/maneurHeka komaHga (ako OJ[C ro 6apa 3a VCEE)
(C) e CH manexyBomuay kenud (20 kKV — U3BOJHH TIOMHHA)

s Ilo exHo noe 3a cekoj Aaiexyson, co VCB wm LBS (o yenos)

e 3amrtuta Ha u3Bo/: 50/51, SON/51N; mo morpeda HacouHa 3eMjocTiojHa/cTPYjHA (aKo MpekKaTa €
TIpcTeHECTA)

s 3a3zeMjyBad U TecT TOUKH 32 KabIW/H3BOAU

6) JIsa 20 kV nanexysoma — 2x780 m

OrnmcoT ,, JaNeKyBoa™ HajuecTo UMIIIMIHpa Bo3aymieH 20 kV Bod (cTon6oBH, TTPOBOIHHUIM, H30JallHja,
3a3eMjyBambe, TpoMoOpaHH), HO aKo Tpacara e ypOaHa/pecTpHKTHBHA MoKe Jla OHjle H MoA3eMeH KabellcKH
BOJ (3HAUMTEIHO TTocKalT). Bo IpoeKkTHaTa JOKyMEHTaIHja ce AedIHUpa:

¢ THI Ha BOJ| (BO3MVITICH/TIO3eMEH),
s [IpeceK (TePMUYKH H MEXaHUYKH ),
e Opoj U THII HA CTOMOOBH/TEMEIH, aTOTHH/3aTETaYKH MECTa,

. TIPUKJITYYHH TOYKH H 3allITHTa O] MPCHATIOHHN Ha KPAacBHTC.
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7) 3azeMjyBarbe H MPEHANIOHCKA 3aIlITHTA

+ Ce msBemyBa 3azemjurenHa mpexa 3a TC (CH mocrpojka + TpaHcdopmarop + MeTanHH
KOHCTPYKILH), CO MEPEILE Ha OTIIOPHOCT H IMPOBEPKa Ha HaIOH Ha JOILIP H HAIOH Ha YCKOP.

+ Ilpu npoekTuparme, MpexHH NMPaBHIa eKCIUIMIMTHO $apaar Ja ce IMOYUTYBAAT MPEIopaKkHTe Ha
MEKC EN 50522 3a moctpojku Ha 1 kV.

e Ce mpempriysaat npeHanoHckn oasoaauim (MOV) Ha 20 kV cTpaHa u mo motpeda Ha 0.63 kV
cTpaHa (cItope KOOp/HHALI]a Ha H30Ialija).

8) JladeunrckH nipeHOC Ha TIOAATOIH U TaJeYHHCKO yIipaByBathe (06Bpcka 3a VCEE)

3a omeparop Ha ckiagmmte/YCEE, Mpexuute npasuna Gapaar Ja He OHJe cTaBeH Moj HamoH 0e3
00e30e/[eH JaJeUNHCKU IIPEHOC Ha TO/JaTOIH H JAJCYHHCKO YIIPABYBalhe CO TIPEKUHYBAYHTE HA MOKHOCT
(ycnoBu " HayHH Jie GUHUpaHH BO Mpe:xHHTE MpaBHIIa).
3aToa, BO MPHKJIYYOKOT MPAKTHYHO C& BKIyYyBa:

s TANeYHMHCKA TEPMHHATHA &IMHHIA/KOMY HUKALHCKH Y&/,
s npotoxom/muHHja 1o OJIC (onmuka/GPRS/ethernet — mo yemos),

. CHFHaJ]]{SaLlI/Ija Ha CTaTycH, MEPCba H MOXKHOCT 3a KOMaH/la Ha PCJICBaHTHH MMPEKHHY Ba'1H.

9) IpecmeTkoBHO Meperbe (20 KV MepHO MecTO)

+ MepHoTo MecTo M omnpemara Tpeba ga OHmaT Ha JIGCHO TIPHCTAITHO MECTO 34
OTUHTYBAhe/KOHTPOIA/3aMEHA.

s IIpecMeTKOBHHTe MEPHH VPeIH/MepHH TpaHchOPMATOPH ce TpeTHpaar Kako corcrseHoct Ha OfTC
BO JEIOT Ha Mepeibe (BO paMKH Ha HHBHHTE TIPABHIIA).
(Bo mpakTHYHA pean3alfja: WHBECTUTOPOT 00e30eqyBa Kelja/TIPOCTOP/UHCTANAllMd U Cce
ycormacysa koj mto Habasysa CT/HT u 6ponna.)

10) McrmTyBamba, TEXHUYKH TIPETIEA U MYIITakhe BO IIOTOH
TrmrdeH obeM Ha TecTOBH:

+ CH: mpuMapHH/CeKyHIAPHH TECTOBH Ha peJieH, (pyHKIHMOHAIHH TECTOBH Ha OJIOKa i, Mepeha Ha
OTIOPH/KOHTAKTH, TECT Ha MPEKIHY Bayll

. TpchtbopMaTop: TMPUEMHH TSCTOBH, U30JAIUCKH TECTOBH, ITPOBEPKA HA 3alITHTHH CUTHATH

« Kabmw/mzsoau: MHOTY HEcKa (peKBeHIH]a/H30MAHCKH TecTOBU {aKo UMa Kallm), TipoBepka Ha
¢dasHocT

e 3a3eMjVBamS: MEPEHha U IIPOTOKOIIL
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e CHCTEM 3a Ha/J30P M YTIPaByBame/JaJCUMHCKA TEPMHHAJIHA CAMHHIA: TeCT Ha TeJIEMETpPHja H
JAJXeUYHCKo YITpaByBathe coriacHo 6apama Ha OJIC

11) IprKka3 Ha TPOIIOIM (MHIMKATHBHA KalTUTaJIHH TPOTIIOH MpecMeTKa 3a PC Makemonmja)

Ilogonmy e OyileTcka MpolcHKa (TmimHO HHBO +20-30%), caMo 3a NPHKIYYOKOT (HE BKIYYYBa
Gateprn/PCS KOHTEJHEPH KaKo TEXHOTOTHjA Ha CKIAHINTETO). CTPYKTypara ¢ ycoImaceHa co JIOTHKATa Ha

TPOIIOLM MITO MpeskHHTE TPaBHIIa ja IeNaT Ha JOKYMEHTALHja/IPOCKTHPAamke, OTIIPeMa H H3BeAda.

3a koHBepsuja xkopucTam cpejeH kype 1 EUR = 61.5300 MKD (HEPM pedepeniia peky KypcHa THCTa HA

OaHKa).

Ta6ena: Tpommotm (6e3 JIJIB)

BEp. Craeka
IIpoexTupase, cTyAUH, COTJIACHO CTH/T03BOJIH, HAA30D 1
I'pagexnu pabdot (ipoctop/kuock/ TC, TeMenH, KabelcKH KaHAJH, 1
OTpaja, 3a3eMjyBambe)
Tpancdopmarop 20/0.63 kV, 7.2 MVA co omipeMa U TpaHCIIOpT 1
CH mocrpojka 20 kV - 4 remmu (tpafo, MepHo-cmiojHa, 2 1
JANEKYBOJIHH) + PeJICH/HHTEPIOK
SCADA/RTU, nmajeyHHCKO YTIpaByBaihe W TEJSKOMYHHKAIHHA a0 4
OJic
HH 0.63 kV unctamaipja 250 m (KOMIUIST TapaielHH KaOIi/HIH 1
busduct, Hocaumn, 3aBPIISTOLH)
20 kV pgamexosogu 2x780 m (cTOMOOBH, TIPOBOIHHIIH, TEMeIH, |
3a3€MjyBambe, MOHTAK)
Ipuryunn CH xabm/MydoBH/3aBpIieTolld + MPUKIYUY Bathe BO 4
TIOCTOjHA MPEKA
HcmmtyBama, Mepeba, IPOTOKONH, IYINTAke BO [IOTOH 1

MEI'Y3EHP

Pezepra/nerpe qengenau (10%)

BKVITHO (6e3 IJIB)

Bxymmo so MKD (6¢3 JIJIB)

s 761,200 EUR % 61.5300 = 46,836,636 MKD

Ako ce nipecmetyBa 1B 18% (opueHTaLICKI)
e 898,216 EUR wmt =55,267,230 MKD (JIZIB 4yccro ¢ oaDHTICH 3a IIPABHH JIHL@A — 3aBHCHO OX

CTaTycoT)

Ko

En.
(EUR)

30,000

70,000

190,000

90,000

20,000

180,000

85,000

15,000

12,000

eHa BrynHo
(EUR)

30,000

70,000

190,000

90,000

20,000

180,000

85,000

15,000

12,000
692,000
69,200

761,200
EUR
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18. AHAJIN3A HA TPOIIOIIHA 3A ITPUKJIYUOK HA BATEPUCKH CUCTEM 3A
CKJIAJJHUPAILE HA EJIEKTPUYHA EHEPI'MJA ,, EBH EJIEKTPAHM 5¢

1) Onidat u ocHOBHA KoHHUTYpatmja Ha TpHITyUoK (1.5 MW, 20 kV)

Crnagumirero Ha enekrpuua edeprija (CEE)  JEBH EJIEKTPAHU 5 co uHcTamipaHa akTHBHA MOKHOCT
P = 1.5 MW ce npurnyyuysa Ha cpearonanodcko (CH) auso 20 kV mpeky coricTBeHa TpaHc(pOpMaTOpCKa
ctanua H CH packiornHa onpemMa. 3a Bakos 00jEKT € IToTpeOHO PeliieHNe 3a cOTMAacHOCT 3a IPHKILY Iy Babe,
a eKCIUIMIMTHO & HaBe/yBa JeKa COMIACHOCT € MOTpeOHa U MPH ,,HHCTAIHPAhe Ha YPE/ 3a CKIaAUPaIhe
Ha CJICKTPHYHA €HEPTHja“ H JeKa OapameTo ce TIIOJHECYBa IIPEKy eJIEKTPOHCKA IUIardopMa Ha

EnextponucTpuOyImja.
EHononHa (TekeTyalHa) IeMa

20 kV mucTpHOYTHBHA Mpe:ka — (2X malekyBoaHa keidja) — CH NIHMHCKH cHCTEM — MepHO-CIIOjHA
Kendja — Tpado Kemja — TpaHcdopmarop 20/0.63 kV, 1.6 MVA — HH 0.63 k'V kabecka/mHHCKa BpcKa
150 m — PCS/BATEPUCKH CUCTEM

3abemenika: J[BeTe ,,U3BOIHH JATSKYBOJHHA KeJIHH* HAjUeCTO ce KOPHCTAT 32 ,, IHHUja-BJIe3/ THHHja-131e3
(TIpcTeHecTa/eTIhacTa BPCKA) HIMH 32 J[BA HE3aBUCHH H3BOJMH — KOHEYHaTa HaMeHa ja aedurupa OJIC Bo

YCJIOBHTE 3a NPUKIYIyBabe.

2) HoMuHaTHH ¢IeKTPHYHI AapaMeTpH (3a JUMEH3HOHHUPAhe )

« CH cTpaHa (20 kV):
OpHeHTalHOHA cTpyja npH 1.5 MW:

1,5 MW
IZ[)RV = m—’ ~45-50 A(3a cosQ 0.95*1.0).

« Tpanchopmarop (1.6 MVA):
Homumama CH ctpyja: Iyy = %@ 46 A (THITHYHH BPETHOCTH C& BO OBOj PE).
« HH cTpaHa (0.63 kV):

HomunamHa cTpyja: =~ 1466 A — 6Gapa nmapaielHu KalIH WIH TIHHOTIPOBOA (TIIHOTp oBo) 3a 150
m.
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3) Tnasna o1peMa 1 Texnu4aKn Sapaisi
3.1 Tpancdopmatop 1.6 MVA (JeT o IPHETYYOKOT)

¢ Tum: qHeTpHOYTHEREH, Mac.Io-TloTolleH (ONAN), 50 Hz, 20/0.63 KV, BekTop Ipyna THIMHO Dynll
(1 cropen, faparwma Ha OJJCmpoussoquTen Ha PCS).

+  Hmnganca uk: timmHo ~6% (RAMjac Ha KparkoctigiHa crpyvja Ha 0.63 kV; THmitmuH
crertgikanyu 2a 1600 kVA rpancdopmaropu ce co uk okouy 6%).

s  EduxacHocT/TyOMTOIN: Aa ce crienmduipa criope paxeuki ENAEC dapatba M TeXHITIKY VCIOBH
Ha OAC.

+ [lpubop/3aniTHTH: TePMOMETPH (MAcl0/HAMOTKII), pemjedeH BEHTHI, ITOKa3aTeNl HIBO MAac.Io,
TPHKIYYHH Ky THH, 3a36MjvBathe, (1o norpeda) ByXoom ako ¢ ¢o KOH3epBaTop.

3.2 BHarpeumna HH uneranaipija 0.63 kV (150 m)
«  DvHRIEGa: Bpcka of PCS/HaMaMeHHIHA ¢Tpyja Tadma o HH mpimyyok Ha TpaHcdopMaTop.
¢ Hzpenia:
¢ ommja A: mmHonposoa 2000 A (TipakTHYeH 3a roJeM cTpyi i 150 m), mwm

< ommja b: mapanemnl eHepreTckH KaGmI no ¢aza (2-3 mapaleTHH TPACH, 3ABHCHO 07
NO3BOJIEHA CTPY]a, HAYHH HA NONATAEbE, TEMITEPATYPa, Maj Ha HartoH u Tk).

s llap va vanow: ToToEHO 16T ¢ <2 ~3% (73 ce TOTEP/IH CO TIPSCMETEA ).

¢ Mexanmuka m3Benda: KaOCNCKH CKAMI/KAHANH, TIPOTHBIIOKADHH 3allTMBKH Ha IIPCMHHH,
obenexyBamwe, Mepku 3a EMC okomy PCS.

3.3 CH pack:tormHa omipeva 20 kV (24 KV knaca), 4 kemni

Ja 6une mun-reetapana (IEC 62271-200), co noMuHamcH HamoH 24 KV M ¢oOmBCTHA KpPATKOCTIOJHA
wpsaneocT (Hajuecte 16-20 kAT s, niw cnopesy nojarony on (OJ1C 2a MecTo10 HAa NPUKIYI0K).

(1) CH rpado fennja

¢ BaxyyMcrn npekunysad (VCB) MM IpeKHHY Bad-0CHTYPY BAYH (MPakTHYHO 3a 1.6 MVA HajuecTo
V(B 3a nogo0pa ceJeKTHBHOCT).

+  Pene za npexkymepra cpyvia w1 zenjocno] (50/51, 30N/51TN), HHTSPIOKHPAA H 3a38M]y BAMKH HOGK.

(2) CII mepHo-cITOjHA Kemmija
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e MepHu cTpyjHH H HamoHcKH TpaHchopmatopu (CT/HT) 3a daxrypHo mepeme (Kimaca criopes
OJ1C), TUIOMOHpaH MEPHU KOJTa.

+ JIpoHacouHo (4-KBaAipaHTHO) Mepee — CEE HMa yBo3 (IIOTHEHE) U H3BO3 (TIPasHEHE).
o lpexuHyBaw/pa3apojyBad 3a ,,cTI0j* O MpEKa H MOKHOCT 3a HCKIYIYBathe Ha 00jeKTOT.
(3) u (4) JIB¢ M3BOJHH JATICKYBOAHU Keammm (20 kV)

e JIMHVWCKH H3BOAU cO MPEKHUHYBay-pa3/iBojyBa4y H 3azeMjysay, wm VCB (ako 06apa OJIC 3a
CeJIeKTHBHA 3aIITUTA/aBTOMATH3AL[H}a).

+ [loaroreeHocT 3a KabeJICKH T€CTOBH H NPUKIYYOLH ( T-KOHEKTOPH) aKo € KaDeICKH H3BO.
3.4 3amrTHTa, yIIpaByBamke M YCIOBH 3a IapajciHa paboTa

* Hnrepdejc-3amTTa (HajuecTo BO pelie Ha MepHO-cIojHaTa/Tpado KeaHja HWiIH MocedeH TaHem):
U/f sammuta (27/59, 81</ 81>), aHTH-0CTpOBEHe (M0 MeToA MiTo To mpudaka OJ[C), cHHXpO-
npoBepka (25) ako e MPHUMEHIHBO, TOTHKA 3a OTpaHHYyBatbe Ha P/Q.

+ KoopmuHarja Ha mocTarku: co OJIC (ceIEKTHBHOCT CO MPEKHHUTE 3aIITUTH).

o JameunHCKH CHTHAMIL/TEIeMeTpHja: yecTo OC Hapa MHHHMYM ¢0CTOj0U (BR/HCKT), P/Q, U, I u
aJapMH MPeKy JaTeUHHCKA TEPMHUHATHA ¢ JHHUIIA/CHCTEM 32 Ha/[30P H YIIPaBYBathe (TOUHHOT 00eM
ro pedumupa OJC Bo yeaopure).

3.5 3azeMjvBarbe H IIPEHATIOHH

o EmuHCTBEH cHcreM 3a 3aseMjyeamke 3a: CH kKemmi, tpadHcdopmarop, HH ompema,
KOHTEJHEPH/TTIACHH.

e IIpoexT 2a JoTHpHH/YeKOPHH HAITOHH (0co0eHo Kaj TpaHcdopmaTtop 1 CH mocTpojka).

* [IpcHamonHcka samtura (SPD) Ha HH, a o morpe®a u ogeogauiu Ha CH.

4) Ioctanka co OHC (kpaTko, IIPaKTHYHO)

3a npUKIYYyBamke MPEKY ,,HecTaHAapacH Npuriy4uok”, OJIC HocH pellicHUe 3a COTTAacHOCT BO poK o 40
JicHAa W Mopa fAa TIPWIOKH JeTallHa TIPECMETKa 3a HAJOMCCTOKOT 3a  IIPUKIYUyBame.
(OB0J HAJIOMECTOK € PErYIATOPHA KaTeTOpUja M MOKE Jla BKIYUH M ACTOBH Ol MPEXKHHU pabOTH HaBOP O
BAIlMOT omaT — 3aT0a MOJONY JaBaM HHAKCHEPCKA KATIITAIHI TPOILIOIH MPOLECHKA 3a OIpeMara ILUTO ja
HABEIOBTE, a ,,HAJOMECTOKOT® ¢¢ YCOITIAcyBa ¢ o(UINTjalHaTa mpecMeTka Ha OJC.)

5) OpHeHTaIHOHa TIpolleHKa Ha Tpornroiw (Peryomika MakeaoHHja) — co BKIyUeH TpaHchopMaTop

Banyra u npecmerka: npukaxkaHo Bo EUR u MKD co kype 1 EUR = 61.6761 MKD (axypupaHo
20.01.2026).
JJB: ctannapHa ctanka 18%.
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Hewmre ce Oyyerapnn® (£15 23%), OuAejEH 3apucar O UPOM3BOAMTE.L, KIACA Ud BHITPSLISN JAK,
KPaTEOCTIOJHO HHMEO, Oapara 3a CHCTSM 33 HAT30p M YIIPABYBAILG/MEPSIRe I IPATEKHHM VCIOBH. 3a
opuenrrampja, 1600 kKVA rpancdopmarop tmidio e o oncer $18k $45k+ (2025 nuno) sasucno on
THIYCTaHAAP/ MATEPHjaTH.

Tadena — cTaBkH (0e3 JIJIB)

OpHeHT. H3HOC OPHSHT.  II3HOC

Crasxa Ko (EUR) (MKD)
/ . / - ‘\' /. ! . 0

TpancdopMatop 20/0.63 kV, 1.6 MVA (HabDaeka. cpaopn'nml 35.000 2158 664
HCTIHTYBAEba) ’
Ioanora/pererun)a/aeMieHi paboTH 3a TpaHcopMaTop 1 8,000 493,409
CH noctpojra 24 kV - 4 kemm (Tpado, MepHO-CIOjHA, 2x1 56,000 3.453.862
JANEKYBOIHH) ¢o penea/CT-HT
MonTaka H niviuTame Bo padora Ha CH nmocrpojka (TecToBH, 1 10,000 616,761
CEKYHIAPHI KOJa)
HH 0.63 kV a 150 Gmif + 1+

BpcKa m (Kabmi/IHIONPOBOA + MaTeKH 1 45,000 2,775,425
TEPMHHALIIH)
Taasna HH radaa’ ACB u mrrepdeje-samnara 1 12,000 740,113
3azemjvBambe + SPLVH3eIHAYY BAThE TIOTECHITH] 3 IH 1 8,000 493,409
KabenckH POROBWKAHATIIBAC30RH W MPOCTOPHJAKYKHITITE 3a
. . 1 25,000 1,541,903
KeJIEH

S 1 : THTAES - ia (3

Mepeme ;IlaJ'lcrlI[Hb.KO HTABS/ TENSMETPHjA (AKO HE ¢ LISTOCHO 8,000 493,409
BKJIVUCHO BO KeaIHjaTa)
IIpockTHpakse, 103B0NH, HAA30D, 1 10,000 616,761
Mertysbnp 217,000 13,380.7
Henpeagieno (10%) 21.700 1.338.7
Brynno (6e3 1IB) 238700 EUR 14,722,085 MKD

Bxymmo co JIIB 18%: 281,666 EUR = 17,372,060 MKD.
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19. AHAJIN3A HA TPOIIOIIHA 3A ITPUKJIYVUOK HA BATEPUCKI CUCTEM 3A
CKJIAJJTUPAILE HA EJIEKTPUUUHA EHEPI'MJA ,, EBH EJTEKTPAHU 6

1) OcHOBHH MOJATOLH 3a ITPHKIYYOKOT
+  OfjekT: cKIaauIITe Ha enekTpyyHa eHepruja ., EBH EJIEKTPAHU 6«
e MncramupaHa akTHBHA MOKHOCT: 6 MW
o Ilpuwrydok zHa OJIC (Exexrpoauctpudymmja JJOOEID): 20 kV
e D'mamen Tpancdopmarop: 20/0.63 kV, 7.2 MVA
* Buarpenma HH uactanarnmja: 0.63 KV, nomxuna 250 m

« CH MOCTPOjKA 20 '9% (BHATpEILHA):
1x Tpado kemija + 1X MepHO-cIIojHa KeaHja + 2* JajeKyBOJHH KeJIHH

+« JIBa 20 kV gamekoBoma: 2x780 m (B0 OMHCOT MOJOIY TPETIIOCTABYBaM JieKa cexgj € 780 m; ako
780 m ¢ BKYITHO 3a JBaTa, TPOIIOLTUTE 3a JAJACKYBOIU ¢¢ TIPEIIOIOBYBAAT).

Harnomena: 3a mocrpojkure Ha 10/20/35 kV, ompemata mo Mpexnu mpasuia Tpeba Ja Ouje
JIUMEeH3HOHHpaHa HajManky Ha 16 kA TpudasHa Kyca Bpcka, ocset ako OJ[C He AeduHIpa APy TH TPOSKTHH
BPEIHOCTH.

2) KoH1IenT Ha TIPHKITYYyBabe ((PYHKIHOHAIHO PEIIcHHE)

[IpurryyoKoT ce H3BeMyBa Kako BHarpenmHa 20 kV tpapocranmifa (TC) Ha noxaimjara Ha BEC/VCEE, co
age 20 KV U3BoHH TaneKyBOJHH TIOMHa (THITHYHO: BiIe3/m3ies Ha 20 KV TIpcTeH WM JBe HE3aBHCHH
HU3BOHU TpacH — criopea yeaopure Ha OJ[C). Bo TC ce uncTamupaar:

4. Tpanchopmaropeko moxe (20 kV) — HarojyBarbe/3aIlITHTa Ha TpaHcGopMaTopoT
5. Mepno-cmojHo mone (20 kV) — MepHO MecTO + CTojyBarbe/ pasABOjyBaibe co Mpexara
6. JIBe manexyBoaHu mommmba (20 kV) — npukiydyBambe Ha aara 20 kV gamexyBoau

Crapame IO/l HallOH U paboTa ce J03BOJMyBaaT caMo o PemieHHe 3a cONIACHOCT M NPH(ATEHH yCIOBH
mpeKy enexrpoHckara rardopma Ha OJIC.

3) HuckoHanoncka ctpada 0.63 k'V (BHaTpelHa HHcTaJarHja 250 m)

3.1 EJeKTpHYHH TIApaMETPH 33 JUMEH3HOHHPahe

* HomwuHamHa HH cTpyja criope TpaHchopMarop 7.2 MVA:
logapy = 7.2 MVA/(\/§- 0.63kV) = 6.6 kA
s HomuHaiHa HH cTpyja TIpu 6 MW (PF=1):
I =55kA

Oga mpakTiuHoe 3Ha4H Jeka HH Bpekara He € ,,eieH Kaben“, TYKy HAJUeCTO ¢& Pelllapa co:
e [IMHCKHU pazeox 6.3-8 kA, mm

s TOBEKS MapajIeHH KabeICKU BOTOBH 10 (da3a (CO COOABETHO AePETHPAIbE, TSPMUMKA IPOBEPKa H
MpOBEePKa Ha T/l Ha HAIOH).
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3.2 H3peabeHO perticHHe (TUTTHYHO)

« HH raena pa3pogHa Tabma/m3nes ox PCS/HHBepTepcku 0M0K0BH — KabeIcKa/HCKa Tpaca 250
m — HH mpHKIyYOK Ha TpaHcdopMaTop.

s [Jonarame Bo KaOeJcKH POB/KaHAJI HIH KaGellcKH cKapH (BO 3aBHCHOCT O/f JIOKAIHjaTa), co:
©  MEXaHHMYKa 3alITHTa, O3HAKH, IIPOTHBIIOKAPHH MPEMAas3H Ka/I¢ MITO € IOTPeOHO,

o MepkH 3a EMC/xapMonm (ako OJIC 6apa ¢uaTpu/Mepemhe Ha KBAIMTET Ha SHEPTHja).

4) Tpaucopmarop 20/0.63 kV, 7.2 MVA (Aen o/ MPHKITY YOKOT)
4.1 OcHOBHH TEXHHUYKH Oapama (THITHYHO 33 BAKOB MPHKIYYOK)
+ Moknoct: 7.2 MVA, 50 Hz
e Hamoru: 20 kV/ 0.63 kV

« Bekropeka rpyma (mpuMep): Dynll (ce medimmipa Bo IpoeKT cmoped Oapamara Ha PCS u
3a3eMjyBabe)

e Jageme: ONAN (co MOXKHOCT 3a BEHTHJIATOPH ako ce Dapa)

e Ompema: byxomy PRV, TepMOMETpH/CCHZ0pDH, HHBOMEP, IPHKIYYHA KyTHja, KISMH 3a
3a3eMjyBarbe, Maclio-jamMa/peTeHIHja (aKo e MacIo-TpaHcGopMarop ), TIPSHATTOHCKH 3allITHTH.

4.2 T'pageHU U MOHTA:KHHU Y CJIOBH

+ Temewmmardpopma, Macio-kajga (ako € TIPUMEHIIBO), TIPUCTAIl 3a KpaH, oTpajga/0e3demHOCT,
OCBETIIYBASC.

« TlospayBame co CH tpado kemija mpexy 20 kV rabmw/mpukayuorin u co HH mpeky
MMTHHOTIPOB O Ka b1,

3) CpeanonaroHcka TocTpojika 20 KV (kemi)

5.1 OmiITH KapaKTepUCTHKH
+ Howmwumanen Hamon: 24 kV knaca (3a 20 kV mpeixka)
+ HommHamHa cTpyja: Hajuecto 630 A (mmm 1250 A axo OJ]C/xoHteniTor Gapa)
e Hcxryurna Mox/Kyca Bpeka: 216 kA (MHHIIMYM TT0 MpexXHH ITpabia).

o llpekuHypaun: pakyyMckn (VCB) win LBS+ocurypysadi Kaje IUTO € JO3BOJICHO (3a 7.2 MVA
Hajuecto VCB co penen).

5.2 ®yHiaMja 1o Kemvja
(A) CH tpado kemija (20 kV — TpaHcdopMaTopeko Mmose)

¢ TlpexunyBay Ha MokHocT (VCB) + pa3iBojysau/3azemjysay



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

e  Crpyjuu tparc popmatopu (CT) 3a 3amruta

e PemejHa zammuta (TomHYHO): 50/51, SON/S1N, 49 (TepMumMKa), 63/TeMIIepaTypHH CHTHATH O]
TpaHcdopmarop; o iotpeda REF/87T (koHilenTHO)

e MexaHNUKW/ ¢ TeKTPUYHU OT0KaIH 3a 0e30e/THO MaHeBpHpabhe
(B) CH Me¢pHO-cTIojHA Keamja (20 KV — MEPHO MECTO H CIIOjYBAIbE)

e  Mepuu tparcdopmaropu (HT/CT) 3a ipecMeTkOBHO Mepetbe (Kaaca u mema o OJIC)

e CIoeH IpEKHHY Bay/CeKITHOHHpPahe (aKo ce 6apa 3a TIPCTEH/ABES TPACH)

+ Komynukaimcku uHTepdejc 3a TeneMeTpHja/maneurHceka komadga (ako OJ[C ro 6apa 3a VCEE)
(C) Iee CH manexyBomud kennd (20 kKV — U3BOJHH TIOMHHA)

s Ilo exHo noe 3a cekoj Aaiexyson, co VCB wm LBS (o yenos)

e 3amrruta Ha u3Bod: 50/51, SON/51N; mo morpeda HacouHa 3eMjocTiojHA/CTPYjHA (aKO MpekKaTa
TIpcTeHECTA)

s 3a3zeMjyBad U TecT TOUKH 32 KabIW/H3BOAU

6) JIsa 20 kV nanexysoma — 2x780 m

OrnmcoT ,, JaNeKyBoa™ HajuecTo UMIIIMIHpa Bo3aymieH 20 kV Bod (cTon6oBH, TTPOBOIHHUIM, H30JallHja,
3a3eMjyBambe, TpPOMOGpaHI), HO aKo TpacaTa e ypOaHa/pecTpHKTHBHA MOKe Jla GHjle H MoA3eMeH KabellcKH
BOJ (3HAUHTEITHO TTOcKAIT). Bo IpoeKTHaTa JOKYMEHTaIHja ce AedIHUpa:

e THI Ha BOJ (BOITVIIICH/TTO3EMEH),
s [IpeceK (TepMUYKH M MEXaHUYKH ),
s  Opoj U THI HA CTONOOBH/TEMENH, aTOJTHH/3aTeTaqukH MecTa,

. TIPUKJITYYHH TOYKH H 3allITHTa O] MPCHATIOHHN Ha KPAacBHTC.

7) 3azemjyBarbe H MPEHANIOHCKA 3aIIITHTA

e Ce msBeayBa 3azemjutenHa mpexa 3a TC (CH mocrpojka + TpaHcdopmarop + MeTamHH
KOHCTPYKIIH), CO MEPEIHE HAa OTIIOPHOCT H MPOBEPKa Ha HATIOH Ha TOITHP H HATIOH Ha YEKOP.

s Ilpu npoexTHpame, Mpe:KHH NPaBHIa eKCIUIHUMTHO 6apaar Ja ce IMOYHTYBAaT MPEIopaKkHTe Ha
MEKC EN 50522 3a moctpojku Ha 1 kV.

« Ce mpeasuayBaaT MpeHaOHCKH oasogauI (MOV) Ha 20 kV cTpaHa u o motpeba Ha 0.63 kV
cTpaHa (cIrope KOOp/IHHALIja Ha H30Ialija).
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8) JadeunHcKH TipeHOC Ha TIOAATOIM U TATeYHHCKO YITpaByBathe (00Bpcka 3a YVCEE)

3a omeparop Ha ckaagmimte/YCEE, Mpexuute npasuia Oapaatr Ja He Ouje cTaBeH Mo HamoH 0e3
00¢e30€e/IcH AaNCUNHCKU IIPEHOC Ha TO/IaTOIH H JATICUYHHCKO YIIPABYBalhe CO MPCKUHYBAYHTE HA MOKHOCT
(ycsoBu " HauylH Jie QUHHUpaHU BO Mpe:xHHTE rpaBHia).
3at0a, BO MPHKJIYYOKOT MPAKTHYHO ¢ BKIYYYBa:

e JTANeYHHCKA TEPMHHAIHA SIMHHIQA/KOMY HUKALIHCKH Ve,
e mpotoxom/muHMja 1o OJIC (omrika/GPRS/ethernet — 1o yenos),

. cp[rHaJmsaunja Ha CTaTyCH, MEPEba 1 MOXKHOCT 3a KOMaHJa Ha PEICBaHTHH MPCKUHY Ba'.

9) IpecMeTkoBHO Mepetbe (20 KV MepHO MecTo)

e DMepHOTO MecTo M omnpeMara Tpeba Ja OMZAT Ha JGCHO IIPHCTAITHO MECTO 34
OTYHATYBathe/KOHTPOIA/3aMeHa.

e IIpecMeTKOBHHTE MEPHH VP& IH/MEPHH TPAHC(HOPMATOPH ce TpeTHpaar Kako corcrseHoct Ha OJIC
BO JISIoT Ha Mepeibe (BO paMKH Ha HUBHHTS TIPABHIA).
(Bo mpakTHYHa peaiH3alfja: HHBECTUTOPOT 00e30eqyBa KeJja/TIPOCTOP/HHCTANAlMA H Cce
ycormacysa koj mto Habasysa CT/HT u 6ponna.)

10) MlcrmTyBatba, TEXHUYKH TIPETISA U MVIITAHE BO TIOTOH
TrmrgeH 0beM Ha TeCTOBH:

e CH: mpuMapHI/CCeKYHIAPHU TECTOBH Ha PeJicH, (pYHKIMOHAIHH TECTOBH Ha OJIOKa M, MEPEHha Ha
OTIOPH/KOHTAKTH, TE€CT Ha MPEKHHYBayH

. TpaHC(bopMaTop: TMPUEMHH TCCTOBH, H30JAIHCKH TECTOBH, IMMPOBCPKA HA 3allITHTHH CUTHAJTH

o Kabmw/m3soau: MHOTY HEcKa (DpEKBEHIN]a/H30MAHCKN TECTOBH (aKo HMa KaOJm), TIpoBepka Ha
¢dazHocT

s 3a3eMjyBame: Meperba H IPOTOKOIH

e CHCTEM 3a HA/J30P H YTIPaByBambe/JajJeuHHCKA TepPMHHAJIHA €IMHHIA: TecT Ha TeJeMeTpHja H
JATCUMHCKO YTIpaByBathe cormacHo Gapatba Ha OJIC

11) ITpuKka3 Ha TPOIIOIHM (MHIMKATHBHA KATUTAJHH TPOTIOH MpecMeTka 3a PC MakemoHmja)

Ilogony ¢ OVIIeTcKa MPOICHKA (THIDMHO HHBO +20-30%), caMo 3a TPHKIVYOKOT (HE¢ BKIVUYBA
Garepun/PCS KoHTejHEePH KaKo TeXHOJIOTH]a Ha CKIauIITeTo). CTPYKTYpara e yeoriaceHa co JIOTHKATa Ha
TpoIIoiH mto Mpe:kHUTe TIpaBHIA ja AelaT Ha JJOKYMESHTAIHja/TTPOSKTHPambe, oTipeMa 1 H3Be/0a.

3a KoHBep3uja KopucTaM cpedeH Kype 1 EUR = 61.5300 MKD (HEPM pedrepeHiia IpeKy KypeHa JIHCTa Ha
0aHKa).



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

Tabena: rpowowg (des JJB)

Ep. Craeka Kon Ea Leta Byritio
p. 1 “(EUR) (LUR)

1 TIIpoekTHpamse, CTYMH, COTIACHOCTH/A03BOMH, HA 30D 1 30,000 30,000

Tpanexmm paborn (mpoctop/kuock/ TC, TeMem. KabeICKH KAHATIL
orpaja, 3a3eMjy Barne)

[ &)

70,000 70,000

3 Tpanchopmarop 20/0.63 kV, 7.2 MVA co onipeMa H TpaHCIIOPT 1 190,000 190,000

CH nocrpojka 20 kV - 4 wkemm (tpafe, wmepHo-crigpHa, 2
. 1 90,000 90,000
JATEKYBOTHI) + peJieH/HHTEPIIOK

SCADA/RTU, manervwHcKo YTIpaRyBame 11 TENSKOMYHHKAITHH /IO

5 1 20,000 20,000

oJ1cC
. v a i 0 3 : < /|

6 HH 0.63 kV mmctatammga 250 m (KOMIUIET Mapa.TeHH m6nm4m/[1 180,000 180,000
busduct, HOCaUH, 3aBPIICTOIN)

7 0 l\. JaTekopom 2-780 m (cTonboBil, TIPOBOIHININ 'n:Mcm,l $5.000 $5,000
3a2CMjy Batbc, MOHTAK)

3t o B/ MV +

g HpchlIy i CH Kabmi/My(oBH/3aBpIIETOIH + TIPHKIYUYBAILE BO ] 15.000 15,000
TOCTOjHA MpeKa

9 HcermTyBalba, MEPEiba, TIPOTOKOII, Iy IITAKS BO MOTOH 1 12,000 12,000
MEI'V3EUP 692,000
Pesepra‘menpeapuaenu (10%) 69,200

761,200
BKYIIHO (6es 1JIB
(Bes JUIB) EUR

Brxynne so MKD (Ge3 JI/IB)
« 761,200 EUR ~ 61.5300 = 46,836,636 MKD
AKo ¢e nipeeMeTyBa 1B 18% { opHeHTAIMCKI)

e 898,216 LUR mm =53,267,230 MKD (JI/IB yccTo ¢ 0A0MTEH 3a MPABHH JHIA — 3ABTCHO OF
CTATYCOT)
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20.AHAJIM3A HA TPOIIOIIHA 3A ITPHKJIYVUHOK HA ®OTOHAITOHCKA
EJIEKTPOIEHTPAJIA CO MHTEI'PHPAH BATEPHCKH CHCTEM 3A CKJIAJHPAILE HA
EJIEKTPHUHA EHEPI'UJA ,, EHEPTO P+

1) OmuT koHuent Ha npuKiIyyok (IICC Ha OBE ,,Exepro P* 3,3 MW + BEC 1 MW)

doronHanoHckara enekrporieaTpana (OBE) , Exepro P co nHcTamupata moksoct 3,3 MW H HHTeTpHpaHO
ckaagumte Ha enekrpuuHa eHeprija (BEC) co mokrocT 1 MW ce mpHKIyUyBa Ha AHCTPUOY THBHA MPEXKA
20 kV mpexy comcTBeHa TpaHchopmaropeka ctanmia (TC) co Tpancdopmarop 5 MVA u 20 kV
cpeHOHATIOHCKa TocTpojka (CHIT) co:

e 1x tpancdopmaTopeka kemija (TC kemija)
e 11X mepHo-cTIojHa Kemmja (MC Kemuja)
e 2X U3BOJHM (TANEKYBOTHI) Kemm Ha 20 kV

Of BeTe JaseKyBOJHH KelHH mpoaokysaat 20 kV qarekyBo/H co BKYIHA JokuHA 7.580 m (Bo mpakca
0Ba MOKE J1a 3HAUH éxynHo 7,58 km i no 7,58 km 3a cekoj BoJ — BO TPOIIOIHTE TIOA0IY TH TIPHKAKYBAM
JIBETE BAPHJAHTH).

3a 3armovHy Balbe Ha MOCTarkara H Je(HHHpame Ha YCIOBUTE, OIEPaTopoT Ha AUCTPHOY THBHHOT CHCTEM
Gapa mogHecyBambe bapame 3a CODIACHOCT 3a IPHKIYYYBale IIPeKy HHBHara Iuiatdopma.
BoofHyaeHo ce JOCTaByBaar W eIHOIONHA IHEMa, OCHOBEH IPOCSKT M TEXHHYKH KApPAKTEPHCTHKH HAa
mocTpojkata (Mefy JApyTroTo).

2) PyHKIHOHATICH OIHC (€HOMOIHA JOTHKa)
bIoKoBH Ha CHCTEMOT:

1. @B reneparmja (3,3 MW): HHBepTOPH/ TICHTPATHH HHBEPTOPH KOH TIPOM3BE.TY BAaT HAU3MCHIYHA
ctpyja Ha 0,63 kV, CHHXpOHH3UpaHH CO MpekaTa TpeKy KOHTpoiep Ha IfeHTpanara (Plant
Controller).

2. BEC (1 MW): OaTepucKH CHCTEM ¢O JBOHacoucH KoHeBeprop (PCS) Ha 0,63 kV (wmm mpeky
comceTBeH LV Tadmo), co MOKHOCT 3a:

O TIONHEHE (allCOPIIHja Ha aKTHBHA MOKHOCT),
O TIpa3sHEHE (HCIopaKa Ha aKTHBHA MOKHOCT),

o TOMAPIIKA CO PEAKTUBHA MOKHOCT/HATIOH (BO TPAHHIIM JO3BOJICHH off veaosute Ha OJIC).
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I'masto HH pazpogHo Tabmo 0,63 kV: cobupame Ha m3poaute o OB mmpepropu n PCS, rmaseH
MIPEKHHYBa4, MEPHU TOYKH 3a BHATPellleH MOHHTOPHHT, SPD U celleKTHBHA 3aIlITHTA.

Baarpenmia HH umcTtamarija 0,63 kV (425 m): kabnoBeka/KaHalcka Bpeka ox HH Ttabmo mo
Tparcopmarop (UM AT 3).

Tpanchopmarop 5 MVA 0,63/20 kV: mommrarbe Ha HarmoH Ha 20 kV.
CH moctpojka 20 kV:
o TC kemija: pexHHy Ba4 + 3aIITHTH 32 TpaHc(POPMATOP/H3BO/T,

o MC kemmja: mepuu TC/HC (CT/HT) 3a pakrypHO MEPEHE, CIIOjYBakhe H HHTSP(DEjC KOH
OJIC,

o 2 maneKkyBOJHH KeJWH: W3Bo M kKoH 20 kV JanexyBoam.

20 kV ganekyeomu (7.580 m): BpcKa M0 TOYKAa/H Ha IIPHKIYYYBAke KOH MOCTOjHA 20 KV Mpe:xa
(paaHjaHO WM Kako g O TIPCTEH).

3) Huckonanonckw gen 0,63 kV — pHaTperrHa wHeTanaimja 425 m

3.1 TexHuyka HaMeHa

Buarpermata HH HHcTamamuja CIyXu 3a TPEHOC Ha METOKYITHATA akKTHBHA MOoKHOCT off OBE + BEC koH

TpaHchopMaTopoT. BHASKH HATIOHOT ¢ pelaTHBHO HU30K (0,63 kV), CTpYHTE ce BHCOKH, TIa PETICHHETO

THITHYHO €

TMoBERETIAPATICTHH KaOTOBCKH CHCTEMH TIo (aza (TToBeKe MapalieTHU Kabmi/dasi),

HITH IMHCKA Pa3Boy (IMHHOIIPOBOJ) AKO IIPOCTOPOT H TPAcaTa TO JJO3BOIYBAaT.

3.2 KiyYHHM UHAKEHEPCKH KPUTEPHYMH

TepMUyKa ONITOBAPIAUBOCT HA KaOMNTe (KOHTHHYHPAHO + KpaTKoTpajHu pexumu og BEC).
ITa Ha HatToH TT0 AoMmxkHHA (425 m) — a ce oTpaHHYH 3a J]a He ce HaMalTH epHKacHOCT/CTa0HIHOCT.
KparkocIiojHH CTPYH H H300p Ha IIPEKHHY BaY/0CUTYPAuH/ CEIeKTHBHOCT.

HaurH Ha Iojarame: pos ¢o IICCOK/3AIITHTHE IVIOYH M CHTHAJIHA JICHTa H/IM KaOJMOBCKH KaHAJII,
COTJIACHO JIOKATHH CTaHAapAu H ycaosu Ha OJ[C/omuTHHa.

4) Tpaucopmarop 5 MVA (20/0,63 kV) — pyHKImja U onipeMa

TparcdopMaTopoT e ITaBeH eIeMEHT Ha IIPHKIYUYOKOT H CE TIPE/BH/yBa KaKO:

MACTIeH eHePTETCKH TpaHchopMaTop (THIYHO ONAN, cO MOXKHOCT 32 MOHHUTOPHHT ),

HOMUHAJHA MOKHocT 5 MVA (moBonHa pesepsa 3a 3,3 MW + 1 MW, tulyc peakTHBHA KOMITOHEHTA ),
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e ompema: byxomi, TepMOMeTpHja, peicH 3a MPHTHCOK, HUBOMED, IIPSHAIIOHCKH OABOAHHUITH Ha 20
kV cTpaHa, IpHKIIyYHH H30JIaTOPH U 3a3eMjyBambe.

I'paje:xHO ce m3BeAyBa GyHAAMEHT, KOPHTO 3a MacJo/3ap:KyBarbe, OTpaja H IIPHCTAIL 38 CepPBHC.

5) 20 KV cpeTHOHAMOHCKA TIOCTPOjKA — COCTAB U YI0Ta Ha KeIHHTe
5.1 Tpancdopmatopceka kemaja (CH — TC kemija)
*  BaKYYMCKH IPCKHHYBa4 (M MPEKUHY Bad CO CKBHBAJICHTHA TCXHOJOTH]ja),

e 3ATITHTA: HAJCTPYjHA H 3eMjocmiojHa (50/51, SON/51N), tepmuuka (49), mo morpeba HacovHa, U
JIOTHKH 32 OJI0Ka,TH,

*  KOMaHTYBaibe JIOKATHO/JaleuHHcKH (ako to dapa OfIC).
5.2 MepHo-cniojHa kempja (MC Kemija)
e CT/HT 3a paxtypHO Mepemhe (KiTaca M TOUHOCT cormacHo yeaosute Ha OJ[C),

e MCDHH VPEIOU 33 AKTHBHA/PEAKTHBHA CHEPIHjA, MAKCHMATHA MOKHOCT, TIPOQIUH, U Mo MoTpeda
Mepay 3a KBAJIUTET HAa SHEPrHja,

e cTIojHH PYHKITHH (Kaj TIPCTEHECTH PeKUMI) U HHTepdejc 3a TelIeMeTpHja.
5.3 JIBe U3BOJHU (JAJICKYBOJHH ) KEJIMH
e m3poaH KoH 20 KV manekyBomute,
e 3AIITHTA HAa H3BOA: HAJCTPYjHA/3EMjOCTIOfHA, CENEKTHBHOCT ¢O MOCTOjHH 3aIUTHTH Ha MPexaTa,

¢ MOXHOCT 33 MOTOPHO YIIPaByBame M CHTHaJM3aIMja (CHCTEM 3a HaJ30p H YIIPAaBYBame), aKko €
YCIOB 3a TPUKITYUOK.

6) 20 KV ganexypomu (7.580 m) — TEXHIUKH OITC

JlamexyBomiTe ce U3BeayBaar kako 20 kV Ha 3eMHH BOJOBH (THIIMYHO OETOHCKH HITH JPBEHH CTOJIOOBH,
3aBHCHO OJ] TEPEH/Y CIOBH), CO:

s TIPOBOJHHK (AHAH3MeHHYHa CTpyja/AAHaH3MeHHYHA CTpYja/Ham3MeHHYHa cTpyjaSR — m3bop
CIIOPE CTPYJHO OIITOBAPYBAIHE H MEXAHHUKH YCJIOBH),

¢ U30TATOPCKH CHHIIAPH/TIOTIIOPH, OBECHA H 3aTeradyKa oTpemMa,
s 3a3eMjyBaibe Ha cTOJIOOBH HAa KPHTHYHH TOUKH H TIPSHATIOHCKA 3aIIITHTA HA B3/ H3Ie3,
*  PACKIOTYBAYH/CEYauH 3a CEKIHOHUPATHE U OTIEPaTHBHOCT,
e IIPEMIHU IIPEeKY IIaTHIITA/PEKU €O COONBSTHH BHCHHI H MEXAHIYKA 3AILTUTA.
Bo zasncHocT off koHtentoT Ha OJIC, ABaTa M3BOTH MOXKE Ja ¢& KOPHCTAT:

. KaKO JBC HC3aBHCHH pa,unjamm BPCKH, HJIH
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e  KaKo mpcTeH (ring) ¢o HopMaiHo oTBopeHa Touka (N.O.P.) 3a 1a HeMa TapajieIHO HAMojy Baibe Oe3
JI03BOJIA.

7) 3anrruta, Meperbe, yrpasysaibe (OBE + BEC) Ha Touka Ha ipariTyuyBambe (20 kV)
7.1 HUurepdejc 3amrruta (grid interface)
Ha Touxata Ha MPUKIYUYBabe C¢ HMILIEMEHTHPAAT (GYHKIIH TUITTYHO OapaHHM 3a MPOH3BOXHTEIIH:
e IIOJ/HAJHAIIOH, II0A/HAXPPECKBCHIIja,
« anti-islanding (macHBHA + aKTHBHA JIOTHKA TIPEKY HHBEPTOPH/KOHTPOIED),
+« ROCOF / vector shift (kage mito e mpudareto o OIC),
s JIOTHKA 3a JaieurHcko neknyuysambe o OJC (trip).
7.2 Kourposnep Ha 1ienTpanara (Plant Controller)
CucreM ko] koopauaupa OB u BEC 3a:
s  OTpaHHYyBame Ha H3BO3 (AKO HMa JIHMHT),
®  paMI-pejT KOHTpoJa (TIOpaMHYBame QIIyKTyaryH),
« ympaByBame co cos@/Q(P) criopes bapatba Ha MpexKara,

e cer-nonHTH of OJC TIpeKy CHCTEM 3a Ha30P U YIIPABY Bakbe/JaICUHHCKA TCPMHHAIHA ¢HHHIIA.

8) 3azeMjvBame, TpoMOOpaH, KBATHTET Ha eHepTHja

e 3BazeMjvBame: 3a¢HHHUKA 3a3eMjyBaduka Mpexa 3a TC, CHIL tpaHcdopMarop, METaJHH MacH H
oTpajH; IPOBEePKa Ha JAOMHPEH/YeKOPEeH HATIOH.

e ['poMoOpaH U MIPEHATIOHH : TIPEHATTOHCKH 0ABOJHAIH Ha 20 KV crpana, SPD va HH ta6na (tum U1
BO 3aBHCHOCT OJI TIPOLICHA HA PU3HK).

s+  Xapmonut u flicker: muBepropute u PCS jna 06e36eqar yeoTrlaceHOCST Co J03BOJEHH EMUCHI, TI0
moTpeba ce mpeABUyBaaT GUATPH/peakTopH.

9) HcrmTy Bakba H IYINTakhe BO padoTa (MHHHMYM)
e TESCTOBH Ha TpaHchopMaTop (0JHOC, H30MAITH]ja, OTITOPH, Macio),
¢ HV tecr Ha CH kaOeJsicku ae1oBe/ oipeMa (aKo HMa),
¢ CeKVHJapHU TeCTOBH Ha peled U PpYHKIIHOHATHH JIOTHKH,
s CHCTEM 3a HAJ30p H YTIpaByBame/TemeMeTpHja TecT kKoH OJIC,

+ 1pobHa eKcIUToaTalja H MEpeEhe Ha KBaJIMTET HA eHEPTHja.
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10) Ilpuka3s Ha TPOTIOIMH (OPHEHTAIHOHO, 3a M3Bea0a Bo PC Maxkenonuja)
Ba:xHo 3a perynaTopHHOT JeT

3a HecTaHap/eH IPHKIYYOK (IITO BO IPaKca € HajuecT clydaj 3a Bakpa IeHTpada Ha 20 kV co HoBH
JIaJIeKy BOAH), BO MpeXHHTe MpaBHia € NMPEBH/CHO HaJ0MECTOKOT/TPOIIOKOT Aa cé YTBpAYBa CIIOpe]
peasHUTe TPOIIOLM HEOTIXOAHH 33 H3IPaAda Ha MIPHKTYYOKOT/PEKOHC TPYKILIH]a.

OCcHOBHH MPETITOCTaBKH 3a OBaa IMPECMETKa

e IleHute ce GyIeTCKa TPOIEHKA (He & MOHYAA), CO THITMYHH DAaNKAHCKH JOOABYBAYHM U JOKATHA
H3BEI0A.

e JlamekyBogM: TpPHKAXKYBAM JBE CIleHapHja, OWAgjku dopMynampjara ,JBeTe TONMHIHA
MPOJOKYBAAT CO JaNeKy BOU ¢O JoIKHHA 7.580 m“ Moke Aa ce UuTa Ha JBa HAUHHU:

o CreHapro A: BKynHo 7,58 km (J1BaTa Boja 3aeHO)
o Crenapro B: 7,58 km o Box — BkymHO 15,16 km
» /B npecmeraHo co 18%.
+« Konsepanja: 1 EUR = 61,7174 MKD (xype nipukakad gHa 20.01.2026).

IIporeHKa Ha KalTHTaIHH TPOIIOLH 3a MPHKIYUOK (BKJI. TpaHcdopMaTop)

EUR (A: 7.58 EUR (B: 15.16

CraBka km) km)

5 MVA tparcdopmarop 20/0.63 kV, ONAN, ueropaka+MOHTAKA 120 000 120 000

20 kV cpeaHoHarnoHcKa TocTpojka (4 Kemuu: Tpado, MepHo-cliojHa, 2

95 000 95 000
u3ponn) + penen/CT/HT

HH 0.63 k'V pHaTpellHa HHcTaNaI[Hja (Kabm/kaHam/criojumm) 425 m 110 000 110 000
3azemMjyBatbe U rpoModpan (Mpeka, MmepHH Toukw, CITT) 22 000 22 000
I'page:xuu padbot (pyHIaMEHTH, KHOCK/MPOCTOPHja, KaHANH, ipicTan) 60 000 60 000
SCADA/renemeTpuja o OJIC (RTU, KOMYHUKAI[H]ja, TIPOTOKOIH) 25 000 25 000
HcrmtyBama H mymiTame (pene tect, HV tect, PQ Mepku) 15 000 15 000
IIpoekTHpatbe, Ha30p, Teo/Ie3Hja, TO3BOTH 35000 35000
20 KV HaJ3eMHH JaJcKyBOOH (MAaT. +MOHTaka) 265 300 530 600

OcHoBHa cyma (0e3 peseppa/mapixa/J[JIB) 747 300 1 012 600



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

EUR (A: 7.58 EUR (B: 15.16

CraBka km) km)
Pezepsa (10%) 74730 101 260
M3seayBauka pe:xuja+no6uska (§% Ha 6a3a+peseppa) 65762 89 109
Meftysomp (0e3 1/1B) 887792 1202 969
JJIB (18%) 159 803 216 534
Bxynizo co /1B 1 047 595 1419 503

Bkyrmo co JJB (so MKD):
* CreHapuo A: = 64 654 842 MKD

+ CueHapuo B: = 87 608 046 MKD

21.AHAJIN3A HA TPOIIOIH 3A ITPHKJIYYOK HA ®OTOHAITIOHCKA
EJIEKTPOLIEHTPAJIA CO HHTETI' PUPAH BATEPUCKI CHCTEM 3A CKJIAJIHPAIBE HA
EJJEKTPHUHA EHEPTHUJA ,, POPTIC EHEPTETHKA H TPAAEKHHIIITBO “

1) OcHOBHH MOJATOLHU 3a IIPHKIYYOKOT

IIpesmer Ha 0BOj TEXHHYKH ONHC € TIPHKIVYOKOT Ha (QoToHarmoHcKa enekTporeHTpama ,,OOPTUC
Enepretiika u IpageXHUINITBO® co HHCTamHpaHa MokHocT 22,4 MW, co HHTerpHpaHo OaTephcKo
cxnagumte (BATEPUCKH CUCTEM) 7,52 MW, Ha enexrporipeHocHata Mpexka 110 kV npeky HoBa
Tpadoctanmma 110/35 kV.

TIPHKIYUOKOT c& peaH3upa co:
« Hosa TC 110/35 kV co ezeH eHepreTckd Tpancdopmatop 40 MVA (35/110 kV).

e 110 kV paspomHo MOCTpojyBame co: 2 JaTeKyBOIHN M3BOAHU Tonmmba + 1 TpaHcdopMaropeko
ToJie.

« 35 kV pa3zBogHO TIOCTpOjyBame co: 3 BIe3HH JaJeKyBOJAHH TIOMHIbA (32 JOBOA O]
OEL/BATEPHICKH CUCTEM w/im pe3epBH/HAHH NPOIIMPYBAA).

o Tlpuwryden gsoed 110 kV ganexysox, JomxuHa 6,5 km, peky Koj ce BPIIH MOBP3YBatbe HA HOBATA
TC co mocTojHaTa IpeHOCHA HHpacTPYKTypa.

I'paHuIfaTa Ha COTICTBECHOCT/OATOBOPHOCT H TEXHHYKHTE YCJOBH 3a TIpHKIy4yBamke Ha 110 kV HuBo ce
aeduHUpaar co MpexHuTe rpaeria (MpexkeH koaeke) Ha AJl MEIICO, koj € oATOBOPEH 34 IIPSHOCHHOT
crcteM Ha 400 kV i 110 kV.
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2) KoHIIEeNT Ha TIPHKITYYOK H (PYHKIHOHATHA ¢THOMMHUCKA TIIeMa (OIMHCHO)

(a) OEIT 22,4 MW
®EIT ce coctom on PV HH3M M HHBEPTOPH (€THOHACOUHA CTPYja/HAM3MEHHYHA CTPYja), CO HM3Ie3 Ha
HHUCKOHATIOHCKO HHBO, KOU TIPEKY ToBeke Oyok-TpaHchopmatopu (tipumep 0,8/35 kV wm 0,4/35 kV —
3aBHCHO O TIPOESKT) ja TIpeaBaar cHepTHjaTa Bo 35 k'V KOMeKTOPCKH CHCTEM.

(6) BATEPHMCKH CHCTEM 7,52 MW
BATEPHUCKHM CHUCTEM ¢ moep3zan mpeky PCS (JBOHAcOYHHM KOHBEPTOPH) H COOABETEH CTeTl-all
TpaHchopmarop(u) Ha 35 kV, co MOKHOCT 3a:

*  H3BO3 Ha AaKTHBHA MOKHOCT (TIpa3Heke ),
*  yBO3 (MOJIHEHE),
e Op3a peakTHBHA ITOAPINKA M CTAGIIIM3AIIja HAa HATTOHOT HA TOYKA Ha MPUKIYIYBAbE.

() 35 kv KOJIEKTOP — TC 110/35 kV
Eneprujata oq PEIVEATEPUCKH CUCTEM noara g0 Hopara TC mipeky 35 KV qoBoju (ka 6/ Haa3eMHH
BOJOBH — CIIOPE/ OCHOBHHOT IPOSKT), KOH ¢& NIPHKIYUYBaar Ha 35 KV aneKyBoIHH TOJTHbA.

(r) Tpancpopmaimja 35/110 kv
Ha 35 kV nmHHTe & MPHKITYYeH eHepreTckHoT TpaHchopmaTtop 40 MVA, co npeHoc Ha MokHoceT Ha 110
kV cTpana.

() 110 kV  mmomqu — gsoen 110 kV  mamexyBog —  moctojua  TC/jazom
Op 110 kV nmHUTe Tipeky JABe AaJieKyBOHH TOTHIHA ce peamizupa asojuuot 110 kV gaxexyson (6,5 km)
JI0 TOUKATa Ha TIPHKITYYyBambe BO MOCTOjHATa IIPEHOCHA Mpeska (BiIe3 Bo noctojHa T'C MM in—out Bpcka Ha
moctoedkH 110 kV Bom).

3) TpadocTarmria 110/35 kV — TEXHIMKH OTTHC TIO TTIOICHCTEMH
3.1 110 kV mocTpojka (Hajuecto AlS — HagBOpeIHa)
Turmirden coctas Ha 110 kV maxekyBomHo ToJe:
+ mpekuHyBad 110 kV (SFs wmi BakyyM BO 3aBHCHOCT O] KOHI[ENIT),
®  pa3eyBadl cO 3a3cMjyBadH,
o«  mepHH Tpaucdopmaropu: ctpyjru (CT) u Haroncxu (HI/KHT),
¢ OJBOJHHIIH HA IIPSHAITOHH,
*  IIHHCKH CHCTEM (SAHOMIMHH MM ABOILHHH — CTIOpe]] CHCTEMCKHTE Oapama),
e  KaDEJICKH POBOBH/KAHAIH /10 KOMAaH/HA 3Tpaja.

Tparcdopmaropeko moe 110 KV BKIy4yBa aHAJIOTHA IIPUMAapHA OIPEMa, NPHIATOASHA 34 PHKIYYOK Ha
TpaHCHOPMATOPOT U HeroBaTa AU epeHIalHa/ Pe3ePEHA 3aIITHTA.

3.2 Eneprerciu Tpancgopmatop 35/110 kV, 40 MVA
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TrrmyHM TeXHHYKY MapaMeTpH (ce $HHATH3HPaaT co TEXHIYKA cIelHHKaIja):

+ HommuHamHa MokHocT: 40 MVA, 50 Hz

e Hamomu: 110 kV /35 kV

e Perymarmja Ha HaroH: OLTC Ha 110 KV cTpaHa (HajuecTo £10% B0 YeKOpI)

¢ Jlageme: ONAN/ONAF

o TIpuKITy4oIM/BEKTOPH: COTTacHO MpekeH KoHIenT (rip. YNd11 — ja ce TToTBp/IH BO TIPOEKT)
Ce npeABH Ty Ba:

e Maclo-jaMa/Kaja 3a 3a/ipiKyBabe Macio (€KOJIOMIKA 3allITHTa),

e TIPOTHBIOXKAPHA 3aIITHTA (ACTEKII]a, IIPHCTAIL, TIOKaPHH MPSTPAIH aKO ¢ IIOTPEOHO).
3.3 35 KV noctpojka (HajuecTo MeTaJHO-OKJIOTICHA — BHATPEIIIHA)
35 kV mocTpojka co MHHHMYM 3 BIC3HH JaJICKyBOJHH ITOJINEbA, IUIYC MIOIHbA 33

* TpaHcdopmaropeku gosox (35 kV ctpana Ha ETP),

s IIHHCKA CEKIMHja/CIIOjKA (TI0 IoTpeda),

*  MEPHH KENHHU, 3a3¢MjyBaUKH KEITHH.

Cekoe TioNe BEKIyuyBa BakyyMm mpekuHysau, CT/HT, 3azemjyBau, KaOelcKH 3aBpIIeToOllH H
MHKPOIIP 0L COPCKa 3aITHTA.

3.4 Komana, 3anITHTa, aBTOMATHKA, COTICTBEHH MOTPeOH
Ce TipeIBH/Ty Ba KOMaHTHA 3Tpajia co:
e pernen 3a zamtuta (110 kV Bogoew, TpaHchopmarop, 35 kV uzpomm),

. CHCTEM 3a Ha/I30p H praByBaH)G/I[aJ'[e‘H/IHCKa TEPMHHATHA SAHHUIIA 3a JaISHHHCKO YIIpaByBamhe H
MOHWUTOPHHI,

*  COHOHACOYHA CTPYja cHcTeM (Oarepuu 110/220 VemHoHAacOYHA CTPY]ja, [IOJHAYH),
+  Ham3MeHHYHa cTpyja corcTBeHu orpedu (0,4 kV paszson, UPS 3a KpUTHUHH TIOTPOTYBAYH),
s  TENeKOMYHHUKAICKA OMPeMa U CHHXpoHm3aIja Ha Bpeme (GPS/NTP).
3.5 3azeMjyBarbe H rpoMoOpaHCKa 3allITHTA
s ['maeHa 3a3eMjyBauka Mpe:xa (mesh) co IipoBepka Ha JOTHPHH/YEKOPHI HAITOHHL.
e EXBHITOTEHIWjaJHO MOBP3YBakhe Ha IigJaTa MPHMapHa H CEKYH/AAPHA ONpeMa.

e I'pomoOpancka 3amrmhTa Ha oTBopeHara 110 kV mocTpojka, OJBOAHHIM Ha TPSHANIOHH HA
KPHTHYHH TOYKH (BOJZOBH, TpaHcdopMarop).
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4) MpukayyeH asoeH 110 kV qanekyBoa — TeXHHYKH OITHC

JanexysomoT € 110 kV gBoeH (ABe KoTa) co JOMKHHA 6,5 km, HAMeHET 3a:

npeHoc Ha Tipou3seieHarta enepruja o PEI/BATEPUCKH CUCTEM o mipeHOCHHOT ja3od,

3TOJIEMEHa OTMepaTHBHA (ICKCHOMIHOCT (MOKHOCT 3a paboTa co €/JHO KOO IPH PEMOHT/ AeeKT —
3aBHCHO Off PEXKHMOT Ha IPEHOCHATa Mpeska U JO3BONHTE).

THrmyHg eIeMeHTH:

YEIIYHO- PSIETKACTH WIH YEIHYHH CTOJNOO0BH (CIIOpe/] TepeH/BeTep/Mpas),

(dasHH TpOBONHHUIK (HaH3MeHHYHa cTpyjaSR/AAHaM3MEHHYHA CTpYyja — crioped 3aryom o
MEXaHUKA),

amTmutHO  jaxke wWuwm OITHYKO 3A3EMIVBAUKO JAXKE (onTuuko BIAKHO) 3a
TEIEKOMYHHKAIHH H 3aIITHTA CO JAJCYHHCKA KOMYHHKAITH]a,

H30JIaTOPCKH CHHIMPH, apMaTypa, TEMEJIH, 3a3¢MjyBamke Ha CTOJIOOBHTE,

MHHHMATHI CICKTPHYHM PACTOjaHMja M KOPHAOP COTIACHO BasKCUKH CTaHJAapAH H ofo0pcHa
MIpOEKTHA JOKyMEHTAITHja.

Ha nBara kpaja ce U3Be[yBaaT TepMHUHAIHA Bpckd Bo 110 KV nomimara (Hosa TC M MOCTOJHUOT TIPUKIYYEH

00jeKT).

3) 3amTHTH, Mepemhe U YITpaByBamhe (TOUKa Ha MPHKIYUYBamke PYHKIIHOHATHOCTH)

5.1 3amrrura Ha 110 KV BogoBHn

Turmiumo:

TUCTAHIHA 3aIITHTA (21) + HacoueHa 3¢MjocIojia (67N),

3AIMTHTA cO JajeunHcka KomyHHKamuja npeky OIITHUKO 3A3EMIVBAUKO JAKE (mimmcka
mudepermjanna 871 i POTT/PUTT nuemm),

ABTOMATCKO ITOBTOPHO BKIIYUYBaIbC (aKO © JO3ZBOJICHO IT0 CHCTCMCKH yCJ'IOBI/I),

rpetika Ha mpexkuHyBad (SOBF), curxpo-mpoBepka (25) Kaae ¢ moTpedHo.

5.2 3amrTHTa Ha TpaHchopMaTop

mudepertiijanaa (§77),
Byxomy/PRD/TeMIiepaTypHH 3aIlITUTH,
Ppe3epBHH MPEKY CTPYJHHU H 3€MjOCTIOjHI 3aTIITHTH,

OLTC Hamzop U OIOKAIH.

5.3 35 kV msomu (nosoau ox OEIEATEPUCKY CUCTEM)

MPSKYCTPYjHA + 3eMjOCITOjJHA,
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e  HacoYHH PYHKIH IO TIOTpeda,
e 3aIITHTH 32 Kabel (ako ¢ KabIOBCKHU JJOBOM) U JIOTHKA 34 CENCKTHBHOCT.
5.4 Mepetbe H KBAJIUTET HA SHEPTHja

s MepHHM TpaHcPOPMATOPH Ha TOUKA Ha TIPHKIYUYBambhe (Hajuecto 110 kV cTpaHa) M TIPHXOJHO
Mepehe cIiopest Oaparmara Ha oIlepaTopoT Ha CHCTEMOT,

e  MCPCHC HA aKTHBHA/PCaKTHBHA CHEPTH]ja, PETHCTPH Ha MaKCHMaJIHa MOKHOCT,

e  KOHTHHYHPAHO CIeMeihe Ha HAMOH, (ppekBeHIMja, dakrtop Ha MokHocT, XapMonm/ THD (mo
motpeba).

5.5 VYmpaByBatbe Ha aKTHBHA/PEAKTHBHA MOKHOCT

Konrpomauot cuctem Ha GEI+BATEPUCKH CUCTEM Tpeba aa 0de30emm:
s  OTpaHHYyBaie Ha H3BO3HATA MOKHOCT Ha JOTOBOPEHATa BPEJHOCT Ha TOUKA Ha MPHKIIYUyBaIbe,
* HamoHcka peryaaimja (Q(U) / cos@(P) pexumm),

e Opsa mogapuka npeky BATEPHICKI CHCTEM mpu (uaykTyalpmi, paMIHpame M VCIYTH 3a
CHCTEM (AKO CE JIOTOBOPEHH).

6) Iprka3s Ha TPOIIOIH (OpHEHTAIHOHO ), aganTHpadu 3a PC MakejoHuja
6.1 OcHoBa 3a opHeHTAIHja
3a JoKaJHA KAMHMOpaIlja ¢¢ 3¢MEHHN jaBHH pedePEHTHH HE( OPMAITEH:

e mpumep 3a 110 kV mamexyson Bo PCM: 33,7 km co wuHBecTHiiHja 3,5 MIHOHH €
(pexabumuTarja/3aMeHa Ha CTOJIGOBH ).

« mpumep 3a TC 110/35/10 kV IlenrpamHa“ (Cxomje): Aocera uHBecTHpaHH 11 MiumoHH €
(ypOaHa/KOMIUICKCHA H3BEI0A).

« TipuMep 3a pexoHcTpyKIMja Ha TC 110/35/10 KV Ity 1%: 2 Mumiody € (peKoOHCTPYKITHja).
s EBPOIICKH ,,Unit cost* HHIHKaTOPH (Ham3MeHmyHa cTpyjaER, 04.07.2023):
o 110-150 kV 2 circuits overhead line: Mmemujana 0,26 M€/km (mipocek 0,325 M€/km)
o New AIS substation 6-9 momma: MemjaHa 9,943 ME / asset

o TpaHuchopMmaropu  (TIpUMED 150/60): Memmjana  ~1,098 M€ /  asset
(Opue EU uHmHKaTopH ciIyXar Kako TopHa/pedepeHtHa pamka; Bo PCM decto ce
TTOCTHTHY BaaT TIOHHCKH I[GHH 3aBUCHO O JIOKAI[Hja U Ta3ap.)

Kype 3a pecmerka: 1 € = 61,55 geH. (OpHEHTALMOHO).
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6.2 Jerajen upukas (0es JIJIB), co oncer (LH30K / najsepojareil ! BHCOK)

CraBra

KOTHYHHA
A) Hosa TC 11x35 KkV -  r[pajekHH + ~6 M0IHEA
TIpHMapHa’cekvHAapHa oripeMa (Ge3 LTP) BKYITHO

B) Eueprercku tpatichopmarop 110:33 kV, 40 MVA (co

) 1 KOMILT.
TPAHCTIONT MOHT &K/ TICTIMTVBAIha )

B) 110 kV asoeua panexysoy 6,5 km  (croabosn,

6,5 km
TIPOBOAHHIIH, TCMSC JTH, MOHTaﬂ(a)

1) OMTHYKO 3ASEMIVBAUKO JANKE/amrura co
JAIEYHHCKA KOMYHHMKAIH]2, TCICKOMYHUKAIMCKA OMPEMa, KOMILL.
RIU/SCADA mrrerpamija

) Ipo1aroayBaiba Bo MocTojHaTa TC/ TOMKa Ha TIPHKITY 4OK

. L KOMILIL.
(row. 110 kY nosne/repmuianmjaisamriiry)

I') IIpocKTHpakke, PEBII3H)A, IO3BOIH, TCOAC3H]A, HAM30P  KOMILIL

E) HMoTHO-TIpaBHH, KOPHIAOP, HAJOMECTOLH, IMPHCTAIHH
~ KOMILIL.
marmirra (1o norpeda)

K) Ilymrrame, QyHKUHOHATIHI TECTOBIL, MPHMOMNPETABAKE KOMILT.
3) HenpeaewuacHu {(contingency) 10-15%
BKYIITHO

BxymHo Bo agwapr (0e3 JJIB):
s Huzok: ~492 MimoHd jien.
e llajeepojateH: ~674 MILTHOHHM JCH.

¢«  Brcox: 963 MIIMOHH J2H.

0,7

0,4

Emmua  / Husox Hajeepojaten
(M€)

(ME)

4,7

1,5

E]

1,7

1,0

0,6

0,4

1,0

10,95

Bucox
(ME)

6,0

1.8

0,35

1,5

0.9
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22 AHAJIM3A HA TPOIIOIIN 3A ITPHKJIYVUHOK HA ®OTOHAITOHCKA
EJIEKTPOIEHTPAJIA CO MHTEI'PHPAH BATEPHCKH CHCTEM 3A CKJIAJHPAILE HA
EJIEKTPHUHA EHEPTHJA ,, THM EHEPI' ETHKA“

1) OmuT ornuc Ha NPUKIYYOKOT
dotoHanoHcKaTa exekTporieHTpana ., UM Exepretrka® co HHcTanuMpaHa akTHBHA MokHOCT 50,34 MW u
uHTeTpupaHo Oarepucko ckimamuire (BATEPHCKI CHCTEM) co mHcTampaHa MokHocT 10 MW ce

OPHKIVUVEA Ha SACKTPOMPEHOCHATA Mpeka (110 KV HIBO) Tipeky HoBa 110/35 KV Tpadocramima (TC) u
OPUKIVUSH ABocH 110 KV mamekyson co momkuHa 7,2 km.,

Cropen Mpe:kHHTE TIpaBiiIa, TIPH pajHjalHO TIPHKIYYYBahe TPEeKy BHcoKoHaroHcka TC H NpHKIyYeH
BHCOKOHATIOHCKH BOJI/BOJIOBH, TpadocTaHWIATa H pajJHjalHHTE BOJAOBH H TIpHIIafaaT Ha cTpaHaTa
KOPHCHUK (HHBECTHTOP), @ MECTOTO Ha Pa3TPaHHYYBaibeé € Ha 3aTe3HHTE H30JIATOPH HAa TIOPTAJOT BO
cucremckara TC va MEIICO.

2) KoHIIeNT Ha eeKTPUYHA €BAKY al[Hja (eHOMMHHCKA JOTHKA)

PV umseptepu + MV TpaHchopMmaropi/xonextop (35 kV) u PCS Ha BATEPHUCKHM CHUCTEM +
TpaHchopMatop KoH 35 kV ce cobupaat Ha 35 kV coGupHuI Bo HoBata TC, a moToa TIpeKY TIaBEH
TpaHchopmarop 35/110 kV, 63 MVA eHeprujata ce msseaysa Ha 110 kV coOHpHHITH U ce TIpeHecyBa J0
cucremckara TC Ha MEITCO npexy asoeH 110 kV gamexyBo.

CKHIla (TEKCTYaIHa):

PV 35 kV dunepu + BATEPUCKH CUCTEM 35 kV dugep — 35kV cobuprrrm (TC THM) — TR 35/110
kV 63 MVA — 110 kV cobupaurm (TC THM) — 2x110 KV Bojau moauma — AsoeH 110 kV qamexyBof
7,2 km — cucremcka 110 kV TC (METICO)

3) Hosa 110/35 kV tpadoctanmiia (pacmmope U TIaBHA OTIPEMa)
3.1 IlocTaBeHOCT U TTOJIHEBA (CIIOPE] BAIIHOT KOHLIETIT)
TC e opranusupata co:
« 110 kV moctpojka:
o 2 mmesad 110 kV maxekyBoaHH MOTHbA (32 ABOJHHOT TIPHKIYYSH JANEKY BOT)
o 1 rparcdopmaropexo mode (110 KV crpana)
¢ 35kV moctpojka:

o 6 eue3HHU 35 kV ganexyeogHu (kaOeiacku) momuma (3a PV/BATEPHMICKH CHCTEM
KOJISKTOP H/HIIH H3BOIH 110 COKIIHH)

3.2 I'maBeH eHepreTcKH TpaHcpopMaTop
e 1x 35/110 kV Tpancdopmarop, 63 MVA, co peryraimja nox onteperysaibe (OLTC), Brpagen
MOHUTOPUHT (TEMTISPATYPH, TACOBH, BIara), 3amtuth (byxomi, aubepermmjarta, REF, TepMuuia
HTH.).
s TpaHcdopmaropoT ce AUMEH3HOHHPA TaKa INTO Ke TH IOKPHE JOTOBOPEHHTE PabOTHH Pe:KIMH

(m3Bo3/yro3 3a BATEPHCKH CHCTEM), ce orpaHudyBa KomMOHHHpaHata pabota (PV +
BATEPUCKH CUCTEM) 3a ga He ce HaamuHe 63 MVA mpu 6apaHa peakTHBHA MOKHOCT.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

3.3 110 kV mocTpojka (TUTTHYHO peTIicHHE)

3a cexoe 110 kV mone ce nipeBHIY Ba KOMILIET TIPHMapHa OTIPeMa:

npekuHyBad (SFs Ham BakyyM/XHOpH — criope,] H30PAHHOT THTI TTIOCTPOjKa),
COOHPHHIUKH H JIMHUCKH PacTaBy BayH cO 3a3€MjyBayH,

MepHH TpaHchopmaropu (CT/HT),

OJIBOJTHUIM (surge arresters),

HOpTaH/BOBO,Z[ 3a JAICKYBOOOT U TIPHKIIYYHU CKJIOIIOBH.

3.4 35 kV nocTpojka (TUITHYHO peTIieHHE)

35 kV paspoana ompema (decto GIS Wiam MeTaloKIOHa), co 6 TIodHba + (Mo morpeda) crojHO
[0JIS/ CEKLMHPabe Ha COOMPHHULIM 33 OIISPATHEHA (PICKCHOMIHOCT.

KaGencku 3aBpIeToly, MepHH TpaHC(OpPMAaTOpH, 3alITHTH IO W3BOJ, H (ako ce Gapa) ypen 3a
3azeMjyBarbe Ha 35 KV HeyTpania (TIpexy 3a3eMjyBauKH TpaHCHOpMaTop/OTIIOPHHK).

3.5 IloMOIIHY CHCTEMH U IPaJCKEH Je1

CoTicTBeHa TTOTPOIIY BAYKa: HaH3MeHHYHa cTpyja pazson (0,4 kV), eqHoHacouHa ctpyja 110/220 'V,
UPS, 6atepuu, u3en-reHepaTop (1o oTpeda).

CHcTeMH:  3a3eMjyBarbeé W H3CAHAUYBAWe  TOTSHIMjAIHM, TPoMOOpaHCKa  3allTHTA,
OTPaJAd/KOHTPOIHPAH TIPHCTAI, TIPOTHBIIONKAPHA 3alITHTA (BKJI MAaclio-JaMH/CEITapaTropH 3a
TpaHcdopMaTop), 00jeKT 32 KOMaHTyBambe/peliejHa caa.

4) Mpurayyen aeoer 110 KV ganexyson (7,2 km)

HNamexypogot ¢ 110 kV aBoer , koj ce peamizupa mipeky asete 110 kV BojgHH MomHmka Bo HOBATa
TC.

Boobun1acHO ce IIpe/IBUAYERA:
0 YeHMMHO-PEIIETKACTH CTOTOORH,

©  TIPOBOJHHUIH CO COOJBETEH TIPE CeK (TePMUYKH KallaruTeT fa mokpue 30,34 MW + paboTHH
pexumu Ha BATEPUCKH CUCTEM),

o samutHO jaxe/OIITHUKO 3A3EMIVBAUKO JAXKE 3a TeneKOMYyHHKAIWH |
JudepeHIHjaTHA/ JHCTAHI[HA 3aITHTA,

©  OITHYKA KOMyHHKAI[ja 3a CHCTEM 3a Ha30p M YIIPaByBarbe/ TIPEHOC Ha MEPHH H CTaTyCHH
CHTHAJIH.

5) CEKyHﬁ[apH]/[ CHUCTEMMH: 3aIlITHTA, MEPEIHLE, aBTOMATHKA, TSJICKOMYHUKAI[HH

5.1 PenejHa 3amtuta
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MpexHnuTte mpapuaa Oapaar Bo cekoja TOYKA Ha MPHKIYYOK Ja MMa COOMBETHH YPeIH 3a 3aINTHTA W
MPESKUHYBAUH, a JSTATHUOT OIIHC HAa PElCjHATAa 3allITHTA MTo Tpeda Ja ja HMIDIEMCHTHPA KOPUCHUKOT C¢
pedrmnpa Bo CTyaujaTa 3a IPHKIY Yy Bake.

Turniaro ce MIPpHMCHYBaaT:

e 110 kV jamekyBoj: AUCTaHITHA 3al0THTA + (M0 MOXKHOCT) JIHHHCKA HdepeHIijarHa TIPeKy
OIITHYKO 3A3EMIVBAUYKO JAXKE, aBTO-TIOBTOPHO BKIAyUyBamhe (AR), CHHXpO-UeK.

s Tpancdopmarop: mubepenimjamna, REF, mpexycTpyjuu, TepMudaka, ByX o, TpeHamoH/ IoHATIOH
HA H3BOJIHU.

e 35KV u3BOIM: MPEKYCTPYJHIY 3EMjOCTIOfHI, HACOUHH (aK0 ¢¢ apa), 3allITHTA Ha KaOJ.

o Tenepaipicku moaya (PV+EATEPUCKHM CUCTEM): U/f samutin, ROCOF/anti-islanding (8o
roopauHatEja co METICO), orpanmuysamba nipeky PPC.

MEIICO mMa mpaBo Ja ONPEAC/ HAIMOHI HA TOUKATa HA NPHKIYUYBAMES IIPH KOH MOIYJIOT MOKC
ABTOMATCKH JIA C¢ HCKIVUH (VCIOBH/CCTHPAA CE IOTOBAPAAT).

5.2 Mepemwe U pa3MeHa Ha TI0AATOLH (CHCTEM 3a Ha/I30P U YIIPaByBambhe)

3a TPOHMBOJHU ©JHHMIM, MepHOTO MecTo ¢ JepuuHpaHo Bo CTyaMjaTa 3a NPHKIYYYBaibe.
JIOTIONHHUTE THO, COTICTBEHHUKOT Ha MIOCTPOjKA 3a IPOH3BOACTEO TPeha BO PealiHO BpeMe /1a My 00e30e/ M Ha
MEIICO HajMamKy: TIoJ0KOH Ha PACKIIOTIHA OMPEMa, KaKo W aKTHBHA/PeakTHBHA MOKHOCT, CTPYja, HATIOH
H QpeKBeHIIMja BO TOUKATA HA TIPUKIIYYYBathe (MM JOTOBOPEHA TOUKA).

IIpaxTHYHO TOA 3HAYH:
s JaJeYHHCKA TePMHHAJHA /HHHIIA/CHCTEM 3a HAA30p H yIIpaByBame gateway Bo TC,
e IEC 60870-5-104 wm IEC 61850 (mmo 6apawbe Ha MEIICO),
e  CcHHXpOHH3alHja Ha BpeMe (GPS/NTP),

+  KoMmyHHKaruckd kadan mpexky OIITHUKO 3A3EMIVBAUKO JAJKE/onTuka 10 AucIieuepcKd
LIEHTAap.

6) VeormaceHOCT co MpekHH Oaparba 3a 110 KV (HaroHCKH U peakTHBHH YCIIOBH)
6.1 J[03BOJIEHH HATIOHH U OCTaHyBathe NIPUKITYUYEH

3a 110 kV HamoHCKO HHBO, OINITara Jo3BojeHa padota e Bo omcer 99-123  kV.
JormonHuTeHO, 32 MOTYN 3a Tipon3BofcTBo Ha 110 kV, Mpexkunte npasuna aedHHHpaaT BpeMeHCKH
orice3H Ha padoTa MPH TIOTIPSHATIOHH (TIPHMeEpP: KOHTHHYHpaHo Bo ~0,90-1,118 pu, H orpaHHYeHO BpeMe
3a MOIHPOKHU OTICE3H).

6.2 KoHTposna Ha peakTHBHA MOKHOCT/HaroH (kinyyuHo 32 PV+EATEPUCKU CUCTEM)
MoaynoT mopa Ja 6ujie crtocoGeH Ja paboTH BO PeXKHMIH:

* KOHTPOJA Ha HalloH (CO 3a7aJcHa BPEJHOCT Bo IpaHuim ~0,95-1,05 pu), co THImUHO 2—7%, M
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e KOHTPOJIA Ha PEaKTHBHA MOKHOCT, H/IH
e  KOHTpOJNA Ha GPaKTOP HA MOKHOCT.

Bo cayuaj Ha oHJajH 3a7aBambe Ha paGoTHa Touka (Q/ cosg / U), HoBara criermpukanija Tpeba jga ce
peaH3upa BO TOUKATa Ha [IPHKIYYYBabe BO POK off 1 MHHYTa.

7) HocTarka 1 JOTOBOPHH PaMKH (MHKEHEPCKH aCTICKT)

ITocTamkata 3a IPUKIY4yBame ¢ AchUHIpaHa Bo MpeKHNTEe MPaBHia, a BO 0APAmETO 3a COMIACHOCT CE
HaBeayBaar H IIOJATOLIH 3a TP OM3BOJUTEN u CKJIAIHIITE (MW H MWh).
OO0BpcKHTE 3a Ipagda Ha HHPPACTPYKTYPaTa M KOMIICH3ALH]ja Ha TPOIUOLH ¢¢ AcduHMpaar o Jlorosopor
32 MPUKITYUYBATHE.

8) Ilpuka3 Ha TpoTIOIH (OPHEHTAIMCKH OYTIET 3a m3Bea0a Bo PC MaxkemoHuja)
Hamomena: Tlogony e HEAMKAaTHBHA MPOIICHKA (3a H/eeH/OCHOBEH [IPOEKT), a3HpaHa Ha:
s SBpOIICKH Unit cost WHAHKaTOpH 3a 110—-150 KV nBojau Bogosu (~0,224-0,393 mumonn EUR/km)

e JIOKAJHH TIPUMEPH 3a pekoHcTpykimd Ha 110 kV ganexysoau Bo MakeaoHHja (3HAYHTENHO
noHuckH, ~0,07-0,10 Mumionn EUR/km, Ho Toa ¢& peKOHCTPYKIHH, He HOB 2-Circuit PHKIY YoK).
OuHamHHOT OyTIeT ce YTBp/AyBa MO TeoNoTHja/Tpaca, THIT Ha Toctpojka (AIS/GIS), bapama Ha
MEIICO po Ctymijata 3a HNPHKIYUY BalkE H IIPHOPAHH TOHY/TH.

8.1 Tabena Ha Tpomoip (EUR, 6e3 JIJIB)

Omcer
Crapka KomiuuHa/ocHoBa  (MHIHOHH — 3alenerixa
EUR)
I C j Bk j MEIICO
[POCKTHPAIhE, Ty%[n_]a W T 0.45 — 0,80 KJI. KOOP/JHHAIja CcO
TIPHKJIIY UyBaEhE, T€O/C3H]a, T03BOIH H HaJUICKHH

Pegepento: ACER unmukaropu
Hoea 110/35 kV TC ,THM“ -— 3a HoBH AC momcranuim (6-9

9 3x110
MpUMapHa/ceKyHAapHa oTpeMa + nomtiba  ( 3,80 — 5,80 moiuma)  JgaBaar  peA Ha

kV +6x35kV)
rpajeKHO roigemuHa, Ho EV mnpocekor ¢
ITOBHCOK.

I'naBen tpanchopmarop 35/110 kV, Pex Ha romemuna criopes; ACER
63 MVA (co OLTC) — wnabaBka, 1 KOMIUTET 1,00 — 1,60 wmHgpKaTopH 3a TpaHchopMaTOpH
TPaHCTIOPT, MOHTAaKa, HCITHTY Bakha O/ CJIMYHA KJaca.
I 110 kV ACER: 110-150 kV, 2 circuit

PHKITYYCH JIBOCH 72 km 1,90 2,80 , 2 circuits

nmanexkysona 7,2 km ~0,224-0,393 M€/km.
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Ouecer
Craexa KomuuuHa/ocHoBa  (Mrumiorn  3aGenenika
EUR)
Jlorpaaba/aganrargija BO 3 AIS/GIS
! c Y AIS/
cuereMerara 1'C na MELNCO (22110 naxer 1.20 230 ABHCH O TIOCTOEHRa
OTIPCMa H IIPOCTO
KV BOTHH TIONHIBA + HHTETPAIIH]a) P P P
Teaekomy HHKAIMH (OLITHYKO
3AZEMIVBAUKO JAKE TepMuHAUL, n .
" TIAKET 0,25 -0,45 OO0BpeKa 3a peal-TayM MOTATOLIH.
RTU/SCADA. BpeMe- UK 33 peaTaM nodato
CITHXPOHH3AITHja, TECTOBH)
) _ Komuenonunpame,
Hamzop/PM/niymurame Bo padota MaKCT 0,25 -0,40
GYHKIOHA/IIIM TECTOBI
Meryz6up (Be3 JAB): 8.85 - 13,55 MIUTIIOHH EUR
Pexeppa/HenpeBUTeHH (=10%4): 0,89 - 1.36 MHJITOHH EUR

BxkymHo (0e3 JIB): 9,74 — 14,91 munuonn EUR
8.2 BryrmHo co JIJIB (ako € npruMeHmigo)

¢ c0 18% JUIB: npubmasaio 11,49 17,59 munmonn EUR
8.3 Bo acHapn (opueHTalnckn, 1 LUR + 61,5 MKD)

¢ pKyrHo 0ez JIJB: ~707 — 917 mumonn MKD

e pkyImHo co JIJIB: ~707 — 1.082 muvmond MKD (Bo 3aBHCHOCT 04 TOPHHOT OTICCT)



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

23. AHAJIM3A HA TPOIIOILIHA 3A ITPURJIYVUHOK HA BATEPUCKI CUCTEM 3A
CKJIAJHPAILE HA EJIEKTPUYHA EHEPI'MJA ,, IIPOBAT EHEPT'TIJA*

1) Ondat 1 ocHOBHA KOHTIEM[Hja Ha MPHKIYYokoT (50 MW BATEPUCKH CUCTEM — 110 kV)

Barepuckoro ckinagumime (BATEPUCKM CHCTEM) co uHcTammpaHa akTHBHa MokHooT 50 MW ce
MPUKJIYUYBa Ha €JNeKTPOTIPpeHoCcHATa Mpexka Tipeky HoBa 110/35 kV tpadocrammia (TC), coctaBeHa of
eeH ciioB TpaHcdopmarop 35/110 kV, 63 MVA u packnonsu ypeau Ha 110 kV u 35 kV. [IpaxmyyokoT
KoH mocTojHata 110 KV mpexa ce pealHsupa MpeKy HOB JBOCHCTEMCKH (BoKpykeH) 110 kV mamexyBon
co gomkuHa 4,7 km, koj 3aspmryBa Bo e 110 kV panexkyBomuu Tomuma (TI0 €IHO TIONE 33 CEKOj
CHCTEM/KPYT).

IToctaBenoct Ha TC (cmopen OapameTo):
s 110 kV gen (AIS):
o 2 mmesad 110 kV paxekyBoaHH MOdHbA (JBe KOa)
o 1 tparcdopmaropcexko moae (110 kV crpana Ha TpaHcdopmaropot)
e 35KV gen (MeTaTHO-00IMKEH PACKIIONCH VPEI):
o 10 puesnu 35 KV ganexyBoaHu nmommmba (puepu) 3a spcka co BEC/PCS 6moxosu

TCO (MEIICO) ynpayBa co TipeHocHaTa Mpexka Ha 110 kV 1 400 kV, a TeXHHYKHTE aHAH3W/ YCIIOBH 3a
IUTaHUPABE M eKCIUIoaTaIHja ce JepUHIpaHu Bo ,, MpesKHH MpaBHIa 3a MPEHOC Ha eIEKTPHYIHA SHEPTHja“.

2) EqHonHHHCKA TOTHKA (OITHCHO)

BATEPHCKH CHCTEM (PCS/uneeprepu) — Onok-tpancdopmaropu (LV/35 kV, mo omok) — 35 kV
KaBbeICKI BOAYIIHU Bpeku — 35 kV packnonieH ypen (10 duaepu) — 35/110 kV 63 MVA tpatcopMatop
— 110 KV packnonieH ypen (3 momamba) — 110 kV aBocucTeMcku ganexyBof 4,7 km — moctojua 110 kV
TC / Touxa Ha mpukIy4yBatbe (POI).

Boobm4acHo, 3a 50 MW ce mpuMeHyBa OI0KOBCKa opraHmzanmja 10 x ~5 MW (WIH ¢KBHBAJICHT), IITO
IpHUpoHo KopecmoHmpa co 10 x 35 kV dujgepn.
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3) 110 kV gen — mpuUMapHa oripeMa 1 mieMa

3.1 Tuo v u3BeaAda

110 kV magsopemieH packiomeH yped (AILS), co MMHCKH cHcTeM (THIIHYHO: €HOINIMHEH <O
MOXKHOCT 3a CEKUHMOHHUPAIbe; KOHKPETHATa IIeMa ¢¢ ycommacyBa ¢o MEIICO kpuTrepuyMu 3a
curypHocT/Henmaau — N-1 punosoduja).

Homumamen Hamon: 123 kV (onpema 3a 110 kV kimaca)
HomunamHa eTpyja Ha TiHH: THIHYHO 1250-2000 A (ce u30upa cTiope cTPYjHH MPECMETKH)

KparkocmojHu HUBoa (opueHTauckn ): 25-31,5 kA / 1s (ce motepaysa co MEIICO cTyvmja 3a Kycu
BPCKH)

3.2 Coctas Ha ceroe 110 kV janekyBo,[HO MoJte (3a ceKoj KpyT)

Ipexunysau 110 kV (SFs rm Bakyym so GIS BaprjanTa — Tyka AIS Hajuecto SFs)
PasaemyBaun v 3a3eMjy Baql (THHHUCKH/ TITHHCKH)

Crpyjuu tparcdopmaropu {CT), HanoHckn TpatchopmaTtopu (HT/KHT)
ONBOHHIH Ha [IPSHATIOHH

Tepmunamren mpukaydok 3a OIITHUKO 3A3EMIVBAUKO JAKE/3amTuTa co JajeudHCKa
KOMYHHUKaIHja (ako ce xopretu OIITHUYKO 3A3EMIVBAUKO JAXKE)

3.3 Tpanchopmaropeko Tione Ha 110 kV

[pexumyBau + pasaenysayun + CT/HT cmopen memara

HNudepenrmjanta 3amTuTa Ha TpaHcdpopMaTop, 3eMjocIioj/ IpeonToBapyBarmbe, ByXomnil, TepMuKa,
nputHcok, OLTC Hag30p UTH.

4) Cunor tparchopmatop 35/110 kV, 63 MVA (fes1 o IpHKITY HOKOT)

OcHoBHH Oaparba (THTTHYHO 32 BaKOB TIPHKITYYOK):

Moknoct: 63 MVA (pesepsa Haxg 50 MW 3a 3aryOH, peakTHBHa pa3MeHa H KpaTKOTPajHH
IIPCOIITOBAPYBAtha)

Harroru: 110 KV /35 kV
Perymamja: OLTC (o6uuno Ha 110 kV cTpana) 3a oap:kyBambe Ha 335 KV IMMUHCKH HATTOH
Jageme: ONAN/ONAF

BekTopcka Ipyma: ce JeHHIpa criope MeMara Ha 3aseMjyBambe Ha 35 kV cHcTeMOT U Oapamba 3a
XapMOHHIIU (decTa omipja ¢ YNd11 umi YNynO co JorolHHTeIHA MepKa 3a 3a3eMjyBame Ha 35
kV mmHHTE — ce ycoTlacysa BO OCHOBCH IPOCKT).
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3) 35 kV Aen — packJIonicH ypea v pukiaydysahe Ha BEC Gnoxosu

5.1 Kouguryparmja

35 kV meTanHo-o0m0:KeH (indoor) pacKIoneH ypea co:
o 10 pue3nu nomima (puaepu koH BEC/PCS taokosu)

o (BO IPAKTHKa HAjuccTO c¢ JoJaBa I0J¢ ,IIMHCKA CIOjKa®“ M/HIH MEPHO II0JIC; aKo HE ce
Oapa dopmanHo, ce npeABUIyBa GapeM (yHKIHMOHAICH EKBHBAJICHT 34 CEKLIHOHUPAEBE H
O/IPKYBALE)

5.2 Tummiusa ompema mo 35 kV more

BakyyM npexuHysau
PaspenyBau/3a3eMjyBay (BO 3aBHCHOCT O/ THITOT Ha ITOCTPOjKa)
CT/HT 3a zamtura 0 Mepebhe

Penejua samrmita (OC/EF, HacouHa 3eMjocmojHa 10 MoTpeda, W JOTHKH 33 KOOPIHHAIFjA €O
BATEPHUCKH CUCTEM)

5.3 MV xabmi/Bpcku 0 OIOKOBHTE

35 kV kabmi (XI.PE) og BEC 6noxosure ao 35 KV IMHMHUTE/TIONHIbATA, ¢0 KaGelCKU TIaBH U
3a3€MjyBambe HA SKPAHH.

Tpacure ce IpoeKTHPAaT 3a MUHHMAJIHH 3aryOHU U jacHH KOPHAOPH (KaOCJICKH KaHa I/ POBOBH), CO
MEXaHHUKa U ITO;KapHa cerperalja.

6) 3amTHTa, YIIpaByBame, MEpPehe, CHCTEM 3a HAA30D H YIIPaBYBAhe H TeICKOMY HUKALIH

6.1 Pasmena Ha momaroin co MEIICO (cucTeM 3a HaJ30p H VIIPaByBarbe/JalicUMHCKA TepMUHAIHA

SIAUHULA)

3a KOPHCHIIM TIPHKIVUCHH HAa ¢ICKTPOMPEHOCHHOT cicTeM, MEIICO medummpa o0BPCKa 3a peaHo-
BpeMeHCKa pa3MeHa Ha IoJJaTolH (TTO3UIIHH Ha PACKIIOITHA OTIPeMa, akTHBHA/peaKTHBHA MOKHOCT, CTpYja,

HaTIOH, (peKBeHIMja, orpaHnyyBaba Ha P/Q murH.). OBa ¢ KiayuHO 3a mHTeTpaipija Ha BATEPUCKH

CHUCTEM Kako ,,3Ha4acH MOAYI“ 0J] aCIIeKT Ha YIIPABYBAKE U CHI'YPHOCT.

IIpaxtimo, Bo TC ce IpeaBUyBaaT:

JAJTeUHHCKa TEPMUHAIHA SAHHAL/CHCTEM 3a Ha[30p U yripaByBame gateway (uecto IEC 60870-
5-104 umu IEC 61850 gateway — criopea MEIICO 6apamse)

Mepema Ha POI (110 kV crpana): P, Q, U, L f, eneprija (A+/A-/R+/R-)

JaneuyHcKN KOMaHAN H HHTEPIOKHHT (110 JJOTOBOPEHA MaTPHIIA)

6.2 PenejHa 3amITUTA (THITHYHA TIOCTaBEHOCT)
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110 KV moremmi: qUcTaHIHA 3aMITHTA + 3alITHTa ¢o JajJeUMHCeKa KoMy HUKarmja (mpeky OTTTHYKO
3A3EMIVBAUKO JAKE) + apTOMATCKO TIOBTOPHO BKIYUYBame (KO € JO3BOIESHO 32 KOHKPETHATa
BpCKa)

Tpanchopmarop: I (e PeHLIjaHa, 3EMjOCIIO], TIPSOITOBAPYBAIE,
ByxomympHaTHCOK/ TeMITepaTypa

35 kV duaepu: HagcTpyjHA U 3eMjocTiojHa, ceaekTHBHOCT ¢0 BATEPMCKH CUCTEM 3amtutH

I'pernixa Ha IIPEKHHYBAY, MIHHCKA 3aILTHTA (AKO ¢ 0apa) 1 CHCTEMCKU JIOTHKH

6.3 VeknazlyBame co MpeskHH KoftoBH (TioseAcHue Ha BATEPUICKH CUCTEM)

BATEPUCKH CHCTEM (HHBEPTCPCKH pecypc) MOpa Ja TH HCIONHH Oapamkara 3a CTAOIIHOCT H

TMOTAPIIKA Ha MpPeKaTa (HATIOHCKA/(PPeKBeHTHAa polyCTHOCT, PEaKTHBHA MOKHOCT, ride-through), Ko Bo
Eppoma ce dopmammsupann mpeky Commission Regulation (EU) 2016/631 — “Requirements for

Generators”.

KoHKpeTHHTE CET-MOMHTU U TeCTOBH ¢e yceomiacyBaatr co METICO u co cTyIUH 32 IPHKIYYY Bakhe

7) 3azeMjyBambe, [POMOOPAHCKA U IPECHAITOHCKA 3aIITHTA

KomrmneTHa 3a3eMjyBadka Mpeka Ha TC (mesh/grid) co npecMeTKa Ha JOTTHPHH 1 YCKOPHH HATIOHH
H TePEHCKU Mepeba 110 H3Be/10a.

I'pomMobpaHckH crcTeM Ha 00jekTH, 3amTHTHH jaxkuiba/OIITHUKO 3ASEMIYBAUKO JAKE Ha
TaJICKYBOIOT, M OJBOAHHUITH Ha TipeHarioHy Ha 110 KV u 35 kV.

KoopauHaiiija Ha u3onanija U TPeHATOHCKH HHBOA.

8) 110 kV aBocucTeMcKH JamekyBoa 4,7 kim — TEXHUUKH OTTHC

Tum: 110 KV — 2 ko7a (B¢ KoTa Ha HCTH CTONOOBH WIH TIAPATIEITHO, CTIOPE] TIPOCTOP/CEPBUTYT)

ITpoBoAHUITN: HAU3MEHHYHA cTpyja SR/A AHam3MeHHYHa cTpyja Kiiaca H30paHa criiope cTpYjHO
OTITOBAPY Bakbe M TIaJ] Ha HATIOH

ZamrruTHo jaxke: OIITHYUKO 3A3EMIVBAUKO JAXKE (TipeniopadnnBo) 3a TeIeKOMYHHKAIIHjA U
3aIITHTA CO JAJESYHHCKA KOMYHHKAITH]a

CTonDOBH/TEMENH:  YE/IHYHO-PEIIeTKACTH HIM apMHPAHO-OSTOHCKH ([0 TEOTEXHHKA H
OIITHMH3AIIHja Ha TPacata)

CepBUTYT H YCOIJIACYBAIbE CO YPOaHH3aM/KHBOTHA cpe/uHa (Bo MaKe/[oHI]ja OBa € KpPUTHYCEH JieJT
O/ POKOT U JIOKYMCHTAIIHjaTa)
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9 TIpuxas ia TPOIMOLH (OPUEHTALMCKI] KAIULTA LA TPOIOUH 38 npukily 4ok o PC Makepoija)

Ilogony e oOpHeHTALQICKa IpoLeHKa (+) 3a MpHKIydyoker (TC — JaIskvBog — TpaHcdopMatop +
TipHMapHa/ceKyHaapHa onipema), 6e3 BATEPUCKHM CUCTEM darepurt’ PCS, co neHH THIHYHH 32 peTHoH
(TemyMHO YBO3Ha orpeMa, JIOKATTHA rpafexHa H3BeT0A).
3a AaJeKyBOI0T € KOPHCTEH Kako pedepeHTeH UHAMKaTop HarsMeHruHa cTpyjaER UIC 3a 110-150 KV, 2
circuits  (Meamjana 0,26 mimoHH  €/km, Q1-Q3: 0,224-0393  mumioHa  €/km).
3a TpadocTanmm Ham3MeHIMHa ¢TpyjaER mara UIC nrpmkatopu o 6poj Ha mo.ba (Ha mip. 0-5 nosEmba
New ALS, Meaijana 6,692 Mo €), Kako IHpok EV-olmcer; bo mpakca KOHCUHATA IICHA Kaj HAC CHIHO
3aBHCH o7t 0beMoT (AIS/GIS, rpagexeH 00jeKT, TeneKoMyHHKaUMH, Dapatba Ha TCO).

TIpeToCTaRKH (BAKHTI):
. ; -
o 1locToH JIOCTAIEN HPOCTOP IAPIEIA U PEINEH HMOTHO-IIPaBE! CTaTV .

¢ Ilanmocrojuara 110 kY TC Ha KpajoT o AaNeKyBOAOT 11Ma MOKHOCT 3a TIPHEM Ha JBaTa Kpyra (T
TIOTPEOHITS HHTSPBSHLITE 06 MAJIIL).

«  Cwmerrure ce 0c3 JJIB, Bo mumionn EUR, co mHpopMaTibeH mpukas v so smmoss MKJT (1 EUR

= 61,5 MKI).
9.1 Jerauen paciay (Low / Base / High)

Low  Base  High

C'TaBKa M€Y  (ME) (M)

110kV gpocucteMckn ganekyeod 4, 7 km (exn. OITTHUKO 3A3EMIVBAUKO 11

0 1.50 2.30
JAKE, TeMelH, MOHTa%a, HCIHTYBAakha)

v aACK _ 2 - .
110 kV AIS packioneH ypen — 3 momimsa (2 JIB — 1 TP), nmHCKH cHoTeM, 1.20 1.60 240
mepHd TT/HT, o180, HHIM

35 kV MertamHo-00IOKEH packIoneH yped - 10 BIesHM + nole
. P yped 070 090 130

crojra‘/Mepere/pesepea (2111-12 nomima)

Tpanchopmarop 35/110 kV 63 MVA co OLTC, Macio, Tpanciopt, MOIaKa,

DAT/CAT 1.60 2.10 2.80

Komarppia/penegjua sipaia, coucrsenn morpedn, DO cuereM, ocseriysaine,
pe 0.60 0.80 1.20
orpana’desdeaHoct

Jatrira,  vopaeveawe 1 mepethe  (IKC 61850/RTU/SCADA, jnanen.

. . Q.50 Q.70 1.00
KOMYHHKALIHj, CIHXPOHH3AIT]A)

3azevjvBare U rpoMaOPAHCKa 2aINITHTA (MPEKa, MEPEha HeKop/ JOTTHp) 0.15 0.22 0.35

TIpoekTipaibe, JO3BOIH, HA20P, TIVINTaikbhe Bo padoTa U IPHEMHH HeNHTYBaba (.60 0.90 1.40

L

Metyaonp (bea pezepra) 6.45 8.72 127
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CraBka

Low Base  High
M€) M€y (M6

Pesepra/menpeapueru (10% / 12% / 15%) 0.65 1.05 1.91

BKVIIHO (opueHTalMCKH)

7.10 9.77 14.66
ME ME€ M€

9.2 BryrHo Bo MK (uHpopMaTHBHO)

Low: = 436 MumuoHn MK
Base: = 601 mumon MEK]T

High: ~ 902 mumonn MKJT

24. AHAJIM3A HA TPOIIOIIHN 3A ITPHRJIVUOK HA ®OTOHAITIOHCKA
EJIEKTPOIEHTPAJIA CO HHTEI'PUPAH BATEPHCKH CUCTEM 3A CKJIAJTHPAILE HA
EJIEKTPHUHA EHEPT'HJA ,, 3EH EHEITH I'PYIT APMAT VI COJIAP

1) OcHOBHH NOJATOLM H KOHLENT HA TIPUKIIYY0K

@oroHanoHckara enekrpoueHTpana ,3EH EHEIIM TPVII APMATVIII COIJIAP“ (55 MW) co
uHTerpupato Gatepucko cxiamuamre (PATEPUCKU CHCTEM) co uHctampaHa mokHocT 21 MW ce
MPUKIYUIYBA Ha eNeKTporpeHocHaTa Mpeska Ha 110 kK'V nipexy HoBa/mpoekTHa Tpadoctarmina 110/35 kV co

e/leH eHepreTckd TpaHchopmarop 110/35 kV, Su = 84 MVA.

TIpumapHa nieMa (KOHLRTIT):

®B uHBepTepckH 0a0koBH + BATEPHUCKH CHUCTEM PCS/mHBepTepH — cobHpauku 35 KV
CHCTeM (BHATPEIIHA MPesKa Ha eJIeKTPOLeHTpaIaTa).

Bies Ha 35 kV Bo TC mipexy 6 ae3nn 35 kV ganekyBoaHH/KaOeICKH Momitha (Gpuiepn).
Ilopumyeamwe 35 — 110 KV npeky TpaHchopMaTopeKo IoJIE.

HMames Ha 110 KV mpexy 2 wsnestu 110 KV qanekyBoAHH TOTHHA KOH TIPHKIYYEH ABoeH 110 kV
JMAXeKyBO[T co JoKNHa 9.2 km (JiBe Koma/IBe IHPKYIaIiH).

Touka Ha MPUKIYYOK / TPAHHI[A Ha COTICTBEHOCT: BOOOMYACHO ce JieHHNPa Ha MPBUTE Pa3/ICIIHHA SISMEHTH
(pazapojyeaun) Ha 110 KV po TC waM Ha M3JIC3HHOT IOPTAT KOH JAJICKYBOAOT, COIJIACHO JOLOBOPOT 3a

MPUKIYIOK H ,,MPSKHIUTE NPARIa“ (TOUHATA TPAHIIIA ¢¢ VTBPAYEA BO OCHOBHHUOT/H3BEJOCHHUOT IIPOSKT 1

JIOTOBOPUTE CO OIIEPATOPOT).
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2) TpadocTanmtia 110/35 kV — 110 kV cTpaHa (TipiMapHa orpema)
2.1 Tum u pactiopen
3a 110 kV ce mpeiBumyBa oTBopeH pa3Bof (AIS) co ciieIHH TToMHba
1. JB mone 110 kV — JInnmja 1
2. JIB moge 110 kV — Jlunuja 2
3. Tpancdopmaropeko oxe 110 kV (84 MVA)

IpenopayaHa ¢ KOHOUIYpaIRja ¢1Ha NIHHCKA CHCTEMA CO MOKHOCT 33 IIFHCKA CEKLIUja/Pa3IcIyBathe AKO
OIepaTopoT Hapa MOBHCOKA PACIIONOKIMBOCT, HIH eJHOCTABHA €/HA IIHHCKA cHeTeMa ako N-1 cHrypHoCT
IIaBHO ce 00e3beyBa MPeKy ABOJHHOT JAaJeKy BOJ.

2.2 Omnpema I10 1104¢ (THIIIYHO)

Ceroe 110 kV mone (miHucKo/ TpaHchOPMATOPCKO) THITHYHO BKITYUYBA:
e Tlpexumyay 110 kV (SFs 1 BakyyM, criopes MOHyAa/CTaHAAP/ HA OTIEPATOPOT ).
« JIBa pazaBojyBayun (MIMHCKH M JTHHUCKH) + 3a3€MjYBaUKH HOKCBH.

s Mepau tpatchopmaropu: CT (ctpyjum) 1 HT/KHT (HammoHCKH) ciope] MOTPeOUTE 3a 3aIITHTA U
MEPEHbe.

. HpCHaHOHCKI/I OABOJHHMIIH Ha JIHHHUCKHOT/ TpaHC(bOpMaTOpCKI/IOT H3BO.

e HoceuxkH KOHCTPYKLHH, TTOPTAMH, CTIOJHH IIPOBOTHILI, H30JATOPH, 00CTCKYBAmE H MEXaHHYKH
Onoka T (HHTEPIIOK).

2.3 3azeMjyBarbe H rpOMOOPAHCKA 3allITHTA

+ 3BaseMmjyBauka Mpexka JIUMEH3HOHHPAHa CIIOpe]] CrielH(pUYHATAa OTIOPHOCT Ha TIOYBATa, CO
MPOBEPKA HA JOTHPHI/YSKOPHU HATIOHH.

¢ ['pomoOpaHCKa 3amITHTa Ha Pa3BOJOT M KOMaHAHATa 3rpaja (MadTH/TPOMOOPAHCKH jasKHIbA),
KOOPJHHUPAHA ¢O MIPECHATIOHCKUTE O7[BOTHHIIH.

. CucteM 3a H3CAHAYY Balbe Ha r[orcm_mjan Ha CHTC MCTAJIHK MAacCH.

3) Tpaucgopmarop 110/35 kV — 84 MVA (tpancdopmaTopcko IIome)
Hawmena: mosumry Bame Ha codpanara MmokHoeT o PBE n BATEPHICKH CHUCTEM ox 35 kV Ha 110 kV.
Koryurm TeXHHUYKH Oaparba (THITHYIHO 33 BAKOB MPHKILY YOK):

+ HowmmHanHa moksocT: 84 MVA (coomperHa pesepsa Hag 553 MW + 21 MW = 76 MW akTueHa
MOKHOCT).
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Perymamja vHa Hanon: OLTC (perymaiija 1o/ onToBapyBaibe) 3a OAp:KyBarbe HammoH Ha 35 kV
IIHHAUTE WIUTH BO TOYKA HA TIPUKIIYYYBarbe.

Jagewe: ONAN/ONAF (cmiopen moHy1a 1 3aryOH).

3amTHTH 1 MOHHUTOPHHT: Byxom, TeMIeparypHa 3aIITHTa, TIPUTHCOYHH PEJICH, HHBO Ha Maclo,
rac-aHaJH3a (OIMIHOHAIHO), MIOKapHa JeTeKIHja.

I'pajgexHn MepKH: Macio-KajJa celmapaTop 3a Maclio/Boja, orpaja W MPOTHBIIOKAPEH CHCTEM
(TIeHa/BORA-Mara W CIIOpE)] JIOKAJHA Oapama).

4) 35 kV crpana — mipueM, pazeox u Bpcka co ®BE nu BATEPHICKH CHCTEM

4.1 35 kV pazpoq

Ce npenpyayBa MeTan-oomoxkera 35 kV pactipesennta onpeMa Bo 3aTBopeH rpocTop (switchgear building),

co:

1 Be3HO Mode ox TpaHcdopmaroport (35 kV)

6 ¢uaepckn Toauma (BACIHWH3NG3HH 35 kV ganexyBogHH/KaOelackHu Tionmiba) KoH OB
unseprepckd TpadoctaHuim/ BATEPUCKHW CUCTEM wWwii ceKI[HOHHparme Ha COOHPaUKHOT
CHCTEM

(IIpenopad/HBo ) MHHCKA CCKLEja/ THHHCKHU CIIOJHHK 33 (PICKCHOMIHOCT MPH OAPKYBaibe M Ie(PeKT.

4.2 Kabenckn/maXeKyBOaHH BPCKH Ha 35 KV

[TpuxmyuyBaibe Hajuecto co XLPE 35 kV kabmi g0 coGUpauKHTe TOUKH Ha ¢NEKTPOIICHTpATaTa
(MOTDKMHHUTE HE ¢ HABEACHH — ce Te(pHHUPAAT BO IIPOEKT).

Tepmunarm (GIS/air), mpeHamoHcKa 3aNITHTa Ha KaDEICKUTE KPaeBH, TECTHPamba (MHOTY HHCKa
¢dpexseripja/PD 1o motpeba).

5) 110 kV asoen janexyBoa 9,2 km — TeXHHYKH OTTHC

5.1 Tum 1 pyHKIHja

110 kV Ha;3¢MSH ABOCH JaJIcKyBoZ (B¢ Koaa), AoinkmHa 9,2 km, Koj 00e306eyBa:

o TOToleMa IIPeHOCHA CHTYpPHOCT (MOXHOCT 3a paboTa co €IHO KOO IIpH
HCTIaf) OJIPKY Batbe ),

o OII¢paTHBHA q)HeKCI/I6H.TIHOCT 3a OMEPaTopoT Ha IMMPEHOCHUOT CHCTEM.

5.2 OCHOBHH €JIEMEHTH

UenuqHO-pEMIETKaCTH M YeTHYHO-LIEBKACTH CTON0OBH (M300p CcHOpEx TEPeH, MpHCTall H
YCIOBH).
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e IIpoBogHiiM co COONBETEH  TEPMHYKH  KallalUTeT  (THUIHMHO  HAH3MCHHYHA
cTpvjaSR/A AHaM3MeHIYHA cTpyja Kiaca 1To 06e36e/IyBa pesepba HaJ oueKkyBaHuTe ~400 A ripu
76 MW Ha 110 kV).

« OIITHYKO 3A3EMIVBAUKO JAKE (OIITHYKH I'POMOOPAHCKH Kabex) 3a
TENEKOMYHHKAIHjA/CHCTEM 33 HAJ30P H YIPaBYBathe H 3allTHTA CO JAICUHHCKA KOMYHUKALH]A,
M aNTEPHATHBHO 3¢MjOBOJ CO OITHKA.

e HM30maTopcKH CHHIMPH, APMATYPH, 3aINTUTA OJT IPEHATIOHHU U 333¢MjYBahe HA CTOIOOBH.
5.3 Pyra, no3sonu u 6e36eJHOCT

+ Teogercku exabopar, TpaceH MPOEKT, HMOTHO-TIPABHH OAHOCH ( CIIy>KOSHOCTH), YCIIOBH 32 IIPEMHHH
(matHInTa, BOJOTEIM), 3AIITHTHH I10jacH.

e IIpecMeTKHN Ha MEXaHIUKH Hallperama (BeTep/Mpas), KIHMPESHCH U ¢JICKTPHYHU PAacTOjaHIL)ja.

6) 3amITHTa, MEpPEHLe, VIIPABYBALE I YCOLIACCHOCT €0 MPEKHI ITPABIUIA
6.1 HoMuHaTHH HATIOHCKH YCIIOBH BO TOUKA HA TIPHKIYYYBAIhe

3a 110 kV mpeska, paBHIaTa HaBe Iy BaaT HOpMaJieH paboTeH HaIoOHCKH omiceT (ripumep: 99 kV mo 123 kV
3a 110 kV HOMUHaJIeH HATTOH).

6.2 Perynariija Ha HaroH H peaKTHBHA MOK
3a ,,eHepTeTCKH TTapK MoAYI" TipHKIyyeH Ha 110 k'V, mpapuiata npeaBHayBaaT:

¢  MOXHOCT 3a paboTa co HamoHcKa pedepeHna Bo paMku npubmnkao 0,95-1,05 p.u. Ha ToukaTa Ha
MIPHKIY 40K, H

e HcMOJMHYBake Ha OapaHa Q/Pmax kapaktepuctnka (U-Q/Pmax) 3a 110 kV TpUKIy4oK
(croCcOBHOCT 3a ancOPILHja/HCTIOPaKa Ha PEAKTHBHA MOK BO 3aBUCHOCT OJ] HATIOHOT).

IIpaxTHyHO, 0Ba ce peanM3npa MpeKy:

s Plant Power Controller (PPC) koj koopmuxupa OB museprepi 1 EATEPYICKH CUCTEM PCS Bo
pexuMu: U-pexumM, Q-peKiM, cos@-peKUM, P-orpaHiYyBambha;

e HamoHcKa peryiampija mpeky OLTC Ha TpancdopMaTopoT (modaBHa KoMIoHeHTa) + Opza Q
perymarja o naseprepute/b ATEPUCKH CUCTEM.

6.3 3amTHTa U 3aMITHTA CO JATCUNHCKA KOMYHHKAIja (TUITIYHO)

e 110 kV 1HMHHCKA 3allITUTA: JUCTAHIHA + HACOYHA 3EMJOCTIOjHA, CO 3alITHTA CO JAIEUMHCKA
xoMyHEKarmja (OITTHUKO 3A3EMIVBAUKO JAKE).

s+ Tpancdopmaropeka 3amTuta: qudepenimjarta (8771), HagcrpyjHa3eMjocmojHa, Byxom.
e [Mlurcka 3amTHTA (aKO € 6apaHa o OTNEPaTOPOT) H TPEIKA Ha MPEKHHY BaY.

e  AHTH-OCTPOBCKA 3aIITHTA H cHcTeMckHd $pyHkimm: ROCOF/df/dt, U/f mparosu, cHHXpo-4yeK mipu
MOBTOPHO BKIYUYBAIHE.
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« Mepeme 3a pakTypupabe (revenue metering) Ha TOUYKA Ha MPHKIYUYBaibe (00muHo Ha 110 KV
cTpaHa, cTiope]] 6apame Ha ollepatopor) + P(Q aHami3atop.

7) Ipuka3s za Tpotmoliw (amgantupato 3a PC Makemormja) — mpuknydok (TC + 110 kV IB)

Ilogony e HICKEHEepCKa MPOLEHKA (KAIMTAaIHH TPOIIOLH) 32 MPHKIYYOKOT IITO T'H ofdaka: TpadocraHuIia
110/35 kV (srayumrenno u 84 MVA tpanchopmarop) + asoer 110 kV mamexkysom 9,2 km +
HMHKEHEPHHT/HA/[30P u HeTIpeIBHACHH paborH.
Kaxko ,,cuapo’ 3a eTUHHYHH HHBECTHIMOHH TPOMIOIH 3a EBpola ce KopHcTeHH Han3MeHH4YHa crpyjaER
Unit Investment Cost indicators (Ha 1ip. 3a 110-150 kV gBoen JamexyBoq u 3a HoeH AlIS Tpadocranmim).
Haromena: peanHata IieHa 3aBHCH O] TSPEH, T'€OTeXHHKA, IPHCTAIHH ITAaTHIITA, eKCTIPOIPHjALMH, Oaparmba
Ha omrepatopot (ALS/GIS, nmHcka 3amTHTa, IBOJHH OaTeprH, Pe3epBH HTH. ).

Kypc 3a mpecmerka: 1 EUR = 61,53 MKD (jan. 2026 —  wuH(pOpMaTHBHO).
JIJIB He € BKJIYUeH.

7.1 JTupekTHH TpOTOIH (H3Be10a)

IIponeHka

Crapka (M€)

110 kV AIS neop + 3 nonumba (2 JIB + TP), IIMHCKK CUCTEM, 3a36MjYBabe/TPOMOOpaH 2,40

35 kV Mertan-obnoxeHa onipeMa (1 Biie3 + 6 m3mesHu + cekimja), MB 3arrruti/Mepehe 1,00
Tpanchopmarop 110/35 kV, 84 MVA co OLTC + macmo-kana/TIIT3 1,40
Komammma 3rpaga, AC/DC conctsenn norpeou, SCADA/RTU, TeaekoMyHHKaIHu 1,00
I'pajesxHu paboTH H MOHTAKA/TYTIITATLE (/IS TO HE € BO TOPHUTE CTaBKH) 0,40
TC 110/35 kV — pxymHO 6,20

110 kV jgsoen JIB 9,2 km (mpoekrupambe/chmyxkOeHOCTH + cToiNOOBH/TeMemH +
mposoaHui/OIITTHUKO 3A3EMIVYBAUKO JAKE + TectoBn)

2,60

H

Hupexrro (TC + JIB) 8,80

3a cmopenda/pedeperiia: Ham3MeHMYHa cTpyjaER maBa MepjaHCKH eQUHIMEH TPOTIOK 3a 110-150 kV
JBOCH JadeKyBox okony 0,26 M€/km (co kBapTHIcH omceT pudmmkHo 0,224-0,393 M€/km).

7.2 UHANpeKTHY TPOILIOLIH U HEMPEABUCHU
o MKeHepHHT, peBU3Hja, HA/I30p, HCTIHTY Babha, TIpHeMH: ~8% 0/ THPEKTHOTO

e HenpeapuacHu paOoTI/KOHTHHICHINa: ~12% (THIDMHO ¢¢ HAMAJNYBA CO MOTOJACMA IPOCKTHA
e HHHPAHOCT).

7.3 BryrHa nipotieHka (0e3 JI/IB)
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¢ Basa POLESHK
10,64 M€ = 654.95 mumonu MEKD

e  Oncer (HHAMKATHEHO):
8,71 - 14,93 ME =2 535,91 - 918,46 MHJTHOHH MKI)
(HHM20K CLCHAPHO: MOBOJICH TEPESH/ CMY:KOCHOCTH M MHHHMAJHH OAPaha: BHCOK CLICHAPHO CIIMKEHD
TPACA, TENIKA TEOTEXHHKA, IPGIIUPYRAKA BO 10CTOHA T'C, HOBHCOKH 01IEPATOPCKH Dapaiha)

7.4 TIoTeHIMjaNeH JOTIOTHUTE ISH TPOILIOK (BakKHO)

Ako Bo npueMHatamoctojHa 110 kV Tpadocranmia HeMa ci00OIHH JANGKYBOOHII IMOJNHEA 33
TIPHKJIVUYBAEhe HA BaTa Boga, MOXKE Aa OHIe ToTpedHO mpomHpyeame co 2 Hosu 110 KV momima

(opuenTaricku +1,8 M€ 1o HuBo “TynrmeHo B0 padoTa™), miro OH ja IOAMTHANO 0A3HATA BKYTIHA CYMa Ha
oxomy 12,82 M€ (= 788,92 mumony MEKD).

25 ATAIN3A T1A TPOITOITHA 3A ITPHK. IYHOK HA MOTOHATIOIICKA
ENEKTPOLEHTPANA CO UHTEI'PHPAH BATEPUCKI CHUCTEM 3A CKUAMPABE HA
EJEKTFHUHA EHEPI'HJA ,, HHTEP COJIAP CHTH “

1) OrmuTo H NpeAMET Ha OTHCOT

Orey TEXHUIKH 01¢ Te olpaka npukIy 4okt Ha goToRaloHeKa siekrpolieHTpaia ,Murep Conap Crrm
CO HHCTATHPaHa HATIBMCHHYHA ¢Tpyja MoKkHOCT 3,6 MW, co uHTeTpupano ckmammire (YCEE) 1,5 MW, aa
sIeKTpoIeTpHOy THEHA Mpexka 20 kY.

Bo pamKu Ha HPHKIYHOKOT CE BRIV USHH:
¢ TpaHchopmarop 5 MVA (20/0,63 kV) — gen o4 NPHKIVYOKOT H BIETVEA BO TPOLUDLIHTE.
+  Buarpenma HH nuctanamnga 0.63 KV (HarsMeHHYHa ¢Tpyja) co A0KHHA 625 m.
s 20 kV cpcAHOHAMMOHCKH PazBof co:
o 1x epganenanoncka tpado weimja,
¢ 17 cpeAHOHAITIOHCKA MEPHO-CITOJHA KeHja,
< 2~ H3BOTHH JAJICKY BOJHH KCIIHH.

o Jlsa 20 KV paiekvBoga co BEviia gosckuid 32.840 m (Buim 0 3adeleika B0 1poioupte 3a
MOKHATA HHTEpIIpeTainija oo Geaep™).
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3a0enenika 3a MOKHOCTH (BaKHO 3a Oaparbe/COITAcHOCT): BO H3MEHUTE Ha MPEKHHUTES TIPABMIIA ¢
OPELU3UPAHO JIKa ,HHCTAJMPAHAa MOKHOCT® ¢ HOMHHAIHA HAM3MEHHYHA CTpyja MOKHOCT Ha
CIEKTPOLICHTPaIaTa W Ha VCEE.
IIpaxtirmo, OJC MoXe Ja ja TpeTHUpa HHCTAJaIjaTa Kako 3,6 MW + 1,5 MW = 5,1 MW HHCTaIHpaHo,
Jmojieka oJo0peHaTa MaKCUMallHAa eJHOBPSMEHA MOKHOCT ce Jie(HHHpa €O COTIACHOCT/VCIIOBH H Ce
0be30e/[yBa co CHCTEM 3a YIIPABYBAhe CO SHSPIHja/CHCTEM 3a HAI30P U VIIPABYBaIhe OTPAHHYIYBAHA.

2) HopMaTHBHU U TEXHHYKH TIPEY cJTOBU (KiIyuHH Oapamba ox OJIC)

1. JlumeH3HOHHpake MO Kyca BpcKa (MHHUMANHH BpemHocTH): 3a 10/20/35 kV muctpuOyTHBHH
MpEXH ompeMata Tpeba Ja Ouae HajMaaky 16 kA (o ocHOB Ha Kyca Bpcka), ocBeH ako OJIC
TMeduHHpa APYTH TIPOSKTHH BPeTHOCTH CTIOPE]] cocToj0a/pa3Boj Ha MpeKa.

2. 3asemjyBame: IIpH NMPOCKTHPamke Tpeda /1a ce MOUMTYBAAT JIMMHUTHTE 3a HATlOH Ha ACTIHP/UCKOp, CO
3aJoIDKUTeTHO TTounTyBatbe Ha MKC EN 50522 3a mocTpojim Hax 1 kV.

3. ManedyuwHCKH HaA30p H YIIpaByBaibe (YCIOB 3a CTaBakbe TI0/ HAIIOH): IPOM3BOANTEN HeMa aa Ouje
CTaBCH IIOJ HAIlOH O¢3 JaleulHCKH IIPCHOC Ha IIOJATOL M AAJICUHHCKO YIIPAaBYBAIe CO
MIPEKHHY BaYHTE HA MOKHOCT COTJIACHO Mpe:KHUTe Tipasuia. Oba Baxkd U ripu gofasame Y CEE kaj
[TOCTOCH TP OU3BOJHTE .

4. VCEE - mpoTOKON/TeCTHPatha M TEXHHUKH TIPETIE: TeCTHpameTo ce yeormacysa co OJIC co
MIPOTOKOJL, @ CTaBalbe IT0J] HATIOH C€ BPILH 10 [IO3HTHBHO MHCJICbE Off HHTEPEH TeXHHYKH IIPErie]
34 IIPHKIIY Y0KOT.

3) KoHIIeNIT Ha TIPHKIIYYOK U ¢THOIMHIICKA CTPYKIYpa
3.1 EfHOJIMHKCKA JIOTHKA (TSKCTYaJICH MPHKA3)

PV wumeeprepu (0,63 kV Hamsmenwuna ctpyja) + PCS 3a VCEE (0,63 kV Ham3MeHWYHa CTpyja)

— BHATpETIHA 0,63 kV MpexKa'kadencKa Tpaca 625 m
— HH rnapHa paspogHa Tabma 0,63 kV (ImaBeH DpPEeKHHYBa4, MEpPSHa, CEICKTHBHOCT)
— TpaHchopMaTop 20/0,63 kV, 5 MVA
— 20 kv pasBoj (24 kV Kiyaca) co 4 e T
— 2x 3BOHU 20 kv bunepu
— 20 kv JATEKYBOTH (BKYTIHO 32,84 km)
.

TOYKA Ha TIPHKJIVYYBahe / TIPUKITYYHA TouKa(H) Ha locToeukara 20 kV mpexka Ha OJ[C.

4) HuckoHaInoHcKa BHaTpeIIHa HHcTajdaimja 0,63 kV (625 m)
4.1 OyHKIHja H apXATEKTYpa
Brarpemmiara HH uHctamargija ja cooupa eHepTHjaTa oJ:

s  (oroHanoHckHTe HHBepTEpH (PV),
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e PCS/umnpeprepot Ha OarepuckuoT cucteM (YCEE),
U ja AOBEAYBa A0 IEHTPATHHOT TpaHcpopMatop mpexy HH raapHa Tabia.
4.2 Kabmm, TpacH U KpUTEPUYMH

« Hamoncko HuBo: 0,63 kV (0,6/1 kV kadencka uzonaija).

e Tpaca: 625 m (B0 POB/KaHAJL, CO IPSAYIIPESAYBAYKA JICHTA, IICCOUHA IOCTE/IA, MEXAHIYKA 3aLITHTA
o TroTpeba).

e JIUMEH3HOHHpAThE:
o 0 JO3BOJICHA CTPYja, MaJ] Ha HATIOH, TEPMHUYKA H3[PKIHBOCT MPH KPaToK CIioj, U
o CENEKTHBHOCT co miasHara HH 3amitura.

+ [lopaau penaTHBHO HHCKHOT HAIlOH, CTPYUTE MOKe Ja OHJaT BHUCOKM, I1a BO MpaKca HajuecTo ce
[IPUMEHYBa:

o TOBeKe MapaneTHH KabeICKH BOJOBH 0 da3a w/imm
© CEeTMEHTHpame 0 HHBEPTEPCKH IPYIH (TToBeke (puaepH 0 IIaBHaTa Tada).
4.3 HH pa3pojna Tadmna (0,63 kV)
s ['maBeH npekuHYBa4 (HaH3MeHHYHa cTpyjaB) co Mepema H KOMYHHKAITHja.
+  H3pojaHu npekuHy Baud koH PV rpymu u PCS.

e 3amTHTH: MPEONTOBAPYBAIC/KPATOK CII0J, 3€MJocIioj (KaJe € IPUMCHIHBO), Ha//TIOAHAIIOH,
MOHHUTOPUHT Ha XapMoHHLH U PF.

5) Tpanucdopmarop 5 MVA (20/0,63 kV)

5.1 TUIMTYHE TEXHUYKH Gaparbha (3a TIPOSKT/HabaBKa)
s  MoknocT: 5 MVA, 50 Hz.
s Hamonm: 20 kV /0,63 kV.

s Bexkropcka rpyma: TtummuHo Dynll (umm cornmacHo cucreMckore pemieHue Ha OJIC u HH
3a3eMjyBathe).

e Perymartja: od-moy/ Tam-yeHIIep (Ha mp. £2%2,5%) UM APYTO TIO CHETEPHKATIHa.
+ Mzomarmum H Tectosu 1o IEC 60076.

*  Jonaroru: Byxomi, TepMoMeTpH (Macao/HamoTkn), PRD, urpkaTop HHBO, 3a3eMjyBarbe Ha Ka3aH,
apecTepn Ha 20 KV cTpaHa.

5.2 Vmora Bo orpaHudyBame Ha pabota PV+YCEE

Tpancpopmaropor 5 MVA gaBa xamaimreT 3a pabota Ha PV u VCEE, Ho cHCTeM 3a YIIpaByBame co
SHEPTHja Mopa JTa 00e30eTH:
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e  U3BO30T KOH MpEXkKa Ja HE ja HaJMHHE OR00pESHAaTa MaKCHMAalHA ¢IHOBPEMEHA MOKHOCT (ceT-
TTIOUHT/ THMHT),

s amomorpeda Ja ce 00e30eH U OTpaHHIy Barbe Ha yBo3 (momHewe Ha YCEE) ako OJIC 6apa.

6) 20 k'V cpeAHOHATIOHCKH pa3Bojl (KeJIHH, Mepethe, 3alITHTa)
6.1 Kondpuryparmja u otipema
Pazsojor e 24 kV kiaca (3a Mpeska 20 k'V), co MEHHMaJeH KpaTKocTioeH KamarmreT 16 kA.
Cocras:
1. Tpadpo kemmja (20 KV TpaHchopMaTopCKo I10€)

o BaKyyMcKH HpekuHyBau (VCB) nmi LBS+ocurypysaui (Bo mpakca 3a 5 MVA modecTo
VCB),

o samTHTeH peiej (ANSI 50/51, SO0N/S1N, 49, 46; o otpeda 67/67N),
o 3a3¢MjvBad M METV3aKIViIyBaiba.
2. MepHo-criojHa KellHja
o CT/HT (mepun knacu 1o 6apame Ha OJIC),
©  TJABSH MEPEH CHCTEM (AKTHBHA/PEAKTHBHA CHEPTH]A, TIPOQIITH),
©  MOXKHOCT 3a PQ MOHUTOPUHE,
o JIAIEUHHCKO VIIPABYBAIbe CO TIPSKHHYBAYOT H TeJIeMeTpHja.
3. 2% gamexyBoHH m3soaH (20 KV dumepn)
o VCB co penejau 3amtutd 3a maHja (50/51, SON/51N, o moTtpeda Hacounu 67/67N),

© TIOATOTOBKA 3a CCKIUMOHHUPAHmE/JIOKAJICH pPeKiIoy3ep (ONMUHOHATHO) 3a TMojodpa
JIoBepIHBOCT Ha 32,84 km.

6.2 3aA0/DKHTEIHO JAIeYHHCKO YIIPABYBaEbe/CHCTEM 3a Ha/ 30D U YIIPaBy Bambe
OJIC mMozke J1a Gapa MPOU3BOUTEIOT:
« 1ajaoctasysa Tememerpuja (P, Q, U, I £, crarycn),

s ]a OBO3MOXKH JAJEYHHCKO BEKJL/HCKJ. Ha TPEKHHYBAYM W/HIH JAaledUHCKO OTPaHHYYBAHE HA
MOKHOCT,
KAKO MPEIYCIOB 33 CTABATHE TI0]] HATIOH.

7) 20 kV ganexysomu (32.840 m)

7.1 OcHOBHO pelIeHHE (THITHYHO)
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bunejku ¢ HaBeacHO ,,JITATEKYBOA®, OCHOBHO PpeIlicHHE c¢ TPeTHpa Kako BozaymieH 20 kV Box Ha
OCTOHCKIW/ apMHPAHO-0STOHCKH CTOIOOBH (UM APBSHE/ YEIIHYHI, I10 YCIOBH), CO:

e 3-(a3cH MPOBOJHUK ( THITHYHO HAM3MEHHYHA cTPYjaSR/A AHaH3MeHHYHA ¢TPYja co Mpecek m3dpaH
110 CTPYjHO ONTOBAPYBAHhE H MEXAHHKA),

. H30JIaTOPH, KOH30JIH, Cl'[OjHa orpema,

e 3a3cMjyBabe Ha CTONOOBH/ApecTEPH Ha KPHTHYHHM TOYKH (BJIE3/H3JIE3 O ITOCTPOjKa, IIPEMHHY,
H3JIO3KEHH J€TI0BH).

Axko TpacaTa e Kadencka (TIof3eMHa) HaMecTo BO3/AYIIHA, TPOIIOIHTE H BPEMETO Ha H3BeI0a SHAUHTEIHO
pacTaT; BO TPOTIIOIHTE MO0y JaBaM 3abeerKa/ TPaHHITH.

7.2 ENeKTpHYHU KPUTEPHYMU

« CtpyjHO ommoBapyBame: 3a 5 MVA Ha 20 kV cTpyjata ¢ npuomekHo 144 A (HOMUHAIHO), IITO
00HYHO € BO paMKH Ha cTaHaapaHy 20 KV mipoBoIHHUIIH.

e [lax Ha HamnoH ¥ 3aryOH: ce TpoBepyraat co load-flow 1o Tpacata M TOUKH Ha MPHKJIY Yy BaIbe.

« KoopauHaliija Ha 3aTTHTH: CENEKTHBHOCT MeTy M3BOAHUTE KeMH U TocToeuks OJIC 3amTHTH.

8) 3azeMjyBarbe U rpoMobpaH

e Ce u3BeayEa CTAHIYCH 3a3eMjyBad (MpeXa/IIpeTeH) 3a TpaHcdopmartopot, 20 kV pazeogor, HH
tabnara, MeTaJIHHTe KOHCTPYKITHH H OTpajara.

¢ (e IpoeKTHpa TaKa MITO HAIIOHUTE Ha JOIHP U YEKOP C€ BO JI03BOJISHH TPAHHIIH, CO 33/I0JIKHTEHO
yeornacysame co MKC EN 50522,

s  Ce rpeABH/YBAAT MTPEHATIOHCKH 3aITHTH (apecTepH) Ha 20 k'V cTpaHa u o otpe6a Ha HH ctpaHa
(SPD).

9) McrityBamba H IMyTITahe BO padoTa

MuHuMaIeH MaKeT:
+  (habpHYKU U TEPEHCKH TECTOBH Ha TpaHCHOpMaTop (PyTHHCKW/ITPHEMHH),
e HV tectoBu u pyHrimoHamHu TecToBH Ha 20 k'V pa3Boa (pesiel, HHTEPIOKOBH, KOMaHYBaIbe ),
e MCPCHE OTIIOPHOCT HA 3a3¢MjYBabe I IPOBEPKA HA JOIHP/MEKOD,

s TECTOBH Ha JANCUHHCKH TIPSHOC/CHCTEM 32 HAA30p H YIIPaBYBame H KOMAaHAYBaihe (YCIOB 3a
HATIOjYBAe ).

*  yCOITaceH IMPOTOKON 3a TecTHpathe, ocobeHo ako YCEE e fien on JHIcHIIATa/ Iy IITAkeTO.
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10) I'lpukaz Ha TPOTHOIM (OpHEHTAIHCKH, ajanTupanu 3a PC Maxkenonuja)

BaxyTa u Kypc: 3a IpecMeTKa BO JeHapH € KopHcTeH cpefeH Kype 1 EUR = 61,53 MKD (mipumep KypcHa
JHcTa 16.01.2026).
JJB: ctannapHa ctanka 18% (npukaxaHO OAJIETHO).

Omdar: camo nipurayyok (Tparcdopmarop, HH 0,63 kV tpaca, 20 kV pazsox u 20 kKV ganexysoau). He ce
pruyuend PV nanemi, uuseprepr, BECC 6atepun, PCS Bo konTejHep, HVHamMenruHa crpyja/TIII u o

10.1 OcHopen npeaMep-nipecMerka (CucHapuo A: 32,84 km ¢ BKYITHA JOJDKHHA)

En. eHa BkynmHo BxynHo

CraBka Kon. (EUR) (EUR) (MKD)

Tpanchopmarop 5 MVA 20/0,63 kv 1

125.000 125.000 7.691.250
(HabapKa-+MOHTaXKa+UCITHTYBAba)

CH tpado kemmja 24 kKV (VCB+penen) 1 35.000 35.000 2.153.550
CH MmepHo-criojHa kemtja (CT/HT+mepeme+ VCB) 1 45.000 45.000 2.768.850
Je 20 kV u3sognu kemim (2) 2 30.000 60.000 3.691.800
Kuock/o0jekr 3a 20 KV pazpog (IpaieKHHHTIOMOIIHH) 1 40.000 40.000 2.461.200
HH rnasHa Tabna 0,63 kV (=5 MVA) 1 90.000 90.000 5.537.700
HH xabm/kanami 0,63 KV — Tpaca 625 m (kommaetr) 625 m 300 187.500 11.535.375
3azeMjyBambe + TpoMoGpaH + apecTepu 1 35.000 35.000 2.153.550
(Ssﬁi‘:) i‘fy Jﬁ:;;{ﬂ) HABOp W YHIPABYBatbe 30.000  30.000 1.845.900
;E:izg pabotu (GYHIAMEHTH, OTpaja, TIPHCTATI, 1 20,000 20,000 14,927,400
20 kV mamexyson — 32,84 km (MaT.+MoOHTaxa) 1321217184 45.000 1.477.800  90.925.134
Merfy3oup (TUPEKTHH TPOTIIOITH) 2.205.300 135.686.709

Jonaroim (THITHYHO 3a pealiHa H3BeA0a):
s llpoerTupame/peBU3Hja/corTacHOCTH/HA30p: 5% = 110.265 EUR
s HcnuryBama/mymnratbe/ MepHH nipotokon: 2% = 44.106 EUR
+  Pu3nk u HempeIBUACHO (KOoHTHHTeHIHja): 10% = 220.530 EUR

Bxymuo ©e3  JIJIB  (Cmenapmo  A):  ~2.580.201 EUR  (~158.759.768 MKD)
Bkymao co JI/IB 18%: ~3.044.637 EUR (~187.336.526 MKD)
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10.2 Cuenapuo B (axo 32,84 km ¢ no ¢udep, opnocno 232 84 km — 65,68 km)

Bo oBoj ciyuaj ce MeHVBa caMo cTaskara ,,20 kV nanexvpoa“ (ce myILmpa), a ApVTUTE CTABKH OCTaHY BaaT

HCTH.

BrymHo oe3 JaB (CueHapHo B): ~4.309.227 ELR (—~265.146.737 MKD)
Bkymro co IJIB 18%: ~5.084.888 EUR (~312.873.150 MKD).

26 AHACTM3A HA TPOLHOTIN 3A HPHEAAYUORK HA MHTEI'PHUPAH BATEPHCKH CHCTEM
3A CKITAJHPAIBE ITA ENEKTPAYIIA EITEPTHIA ,, C COTAC EHEPTIA“

Huterprparotao Gateprcko ckaapmime BC COTHC EHEPITH ke ce m3geie RO PAMKHTE HA TTOCTOS KATA
(oroHanoncka enekrporeHTpaia COTHC EITEPITM 1 ke 10 KOPHCTH BEKE MOCTOCUKHOT TIPHKIYUOK HA
SNEKTPOJIHCTPHOY THRHATA MPEkKA HARS/IEH 3a (JOTOHATIOHCKATA ENEKTPOTIEHTPANA.

27.AHAIN3A HA TPOIHOITHA 3A ITPHK TYUOK HA ITHTEM'PHPAH BEATEPHCKI1 CHCTEM
3A CRIIAJHPATLE HA EJIEKTPHYHA EHEPI'HIJA ,, Mb HI" COJIAP

Hurerpupadoro Gatepucko ckiammiute MB UMD Conap ke ce H3BeAe BO PAMEKHTE HAa IOCTOSUEKATA
(roroHanoncka ¢aekTporeHTpana ML HI' Conap B K¢ ro KOPHCTH BEKE MOCTOCUKHOT MPHKIVYOK HA
SMEKTPOAHCTPUGY THBHATA MPE:KA H3BEEH 34 GOTOHATIOHCKATA €IEKTPOLICHTPATIA.

29 ATIATH3A T1A TPOINOITH 3A ITPAK TYUHOK HA HITTETPIIPAITI GATEPHCKII CUICTEM
3A CRIIAJJMPAILE HA EJIEKTPHUHA EHEPI'ILJA ,, BIII' EHEPIIN COJIVIIHC *

Hurerpupanoro Sarepucko cxiaammre BT EHEPIIM COJIVIIIHC ke c¢e u3bede BO PAMKHTE Ha
niocToekata (oToHamoHeka exektporgHTpata BT EHEPIIM COJIVIIIHC u k& ro KOPHCTH BEKE
TMIOCTOCUKHOT —MPHKTIVYOK HA  CICKTPOXMCTPHOYTHBHATA MPeiXa H3BeAcH 32 (OTOHAMOHCKATa
SSKTPOLICHTPAIA.

30.ITPHINTY UOK HA HHTEIPHPAH BATEPIICKITI CHCTEM 3A CKIATIIPAIBE HA
EJEKTPHYHA EHEPTHIA ,, BHT' COJIAP JOCTAHH COJAP 4%

Hurerpupanioro 6arepucko ciaumre bur Conap JOJIAHM COJIAP 4 ke ce usBe(g BO paMKuIe l1a
mocToeuKaTa (OTOHATIOHCKA eiekTpoucHTpana bur Comap JOJIAITH COIAP 4 u ke To KOPHCTI BEKS
NOCTOCHKHOT  HPHKIIVHOK A CNEKTPOIHC l'plflﬁ_y THBLATA MpE:Kd  HM3BSHEH EH1 ll)O'l‘Ol AonHcKKaTa
CICKTPOLCHTpaIa.

SLIPHKIYYOK HA HHTEI'PHPAH BATEPHCKHM CUCTEM 3A CRIIAJIHPABE HA
EJEKTPHYHA EHEPTILJA ,, BHT COJIAP JOJJAHH COJIAP 3%

Hurerpripanoto batepucko cknatnmTe bur Comap JJOJTAHHM COJIAP 3 fe ce u3meaes o paMKnTe Ha
TmocToCUKaTa GOTOHATIOHCKA clIeKTpolcHTpala bur Comap HOJIAHM COJIADP 3 o Ko TO KOPHCTH BCKC
TOCTOCHKHOT  TMPHE.TYOK Ha EJ'IGK'T[)O}'[HGT‘[)H!’S)’TI']I’.HHT(I MpDEEA  H3RS/IEH 2a [])OTOHH]'IOHCK([T-’!
CICKTPOLICHTPAIa.

32ZIIPHKIYYOR HA MHTEI'PHPAH BATEPHCKH CHCTEM 3A CKIIATIPAIBE HA
EJTEKTPHUHA EHEPTILJA |, BHI' COJIAP JOTAHIT COJIAP 2%

Hurerpupasoro Gateprickoe ckmazmure bur Comap JOJIAIIM COJIAP 2 Ke ¢¢ H3BEIE BO PAMKITE HA
nocroeukara gporoancicka eekrpougirrpaia bur Conap HOMAHKW COJIAP 2 n ke 1o KopueTH Beke
TMIOCTOSYKHOT MPHKIYYOK HAa  eNeKTPOAHMCTPHOYTHBHAaTa MpeXa M3BeAcH 32 (pOTOHAMOHCKaTa
SNIEKTPOLIEHTPA TA.
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33 ITPUKJIYHYOK HA HHTEI'PUPAH BATEPUCKH CHCTEM 3A CRIIAOUPATLE HA
EJIEKTPHUHA EHEPT'HJA ,, BT COJIAP JOJIAHI COJIAP 1%

Hurerpupatorto Garepucko cknamumte bur Comap JIOJTAHU COJIAP 1 ke ce u3Be/e BO paMKHTE Ha
nocToeukata (oToHarmoHcKa enekrporienTpana bur Comap JOJIAHH COJIAP 1 u ke 1o KOpHCTH Beke
MOCTOCUKHOT TIPHKIYYOK Ha CJCKTPOJHCTPHOYyTHBHAaTa MpeXkKa W3BEJCH 3a (oTOHAIlOHCKaTa
CIACKTPOLICHTPaIA.

34. AHAJIN3A HA TPOIIOIIN 3A ITPHKJIYUHOK HA ®OTOHAITOHCKA
EJIEKTPOIEHTPAJIA CO HHTEI'PUPAH BATEPHUCKI CUCTEM 3A CKIIAJJPAILE HA
EJIEKTPHYUHA EHEPT'UJA ,, MAJ KOMEPI] - JIEAP“

1) Onidar ¥ OCHOBHH TIOATOIH

IIpoekToT omara NPUKIYYOK Ha ¢poToHaroHCKa enekTporteHTpana ,Maj Komeprr Jleap® (Pinst = 9 MW)
CO HHTETPHPAHO CKIAUINTE Ha enekTpuyHa eHeprija (PCS P =5 MW) Ha eTeKTpoHc TpUOY THBHA MPEXKa

20 kV, tipeky:
s« TD'magen Tpancdopmarop: 10 MVA, 20/0.63 kV (men oa TpUKIYYOKOT H ce TIpecMeTyBa BO
TPOMIOLIUTE).
« BHarpenmHa HHCKOHANOHCKa WHcTamanmja: 0.63 kV, L = 925 m (womekropcku HH

BOJI/KabIW/KaHali H NIPHTIaHA OTIpeMa).
* CpeaHoHarmoHcKa mocTpojka 20 kKV
o 1x CH tpado kemija
o 1x CH MepHO-cIIojHa KelHja
o 2x CH u3BOTHH AaneKyBOJHH KeTHH

e JIpa 20 kV u3Boau (AadeKyBOAH): MPOAQCIKYBaaT BO Mpeka cO BKYITHAa HaBeAeHa AokuHA I, =
32,840 m.

HarmomeHa 3a ToukaTa Ha TIpHKIYYyBame: 3a KopucHHIM co P > 5000 kW, MpexHHTe TipaBiia
mpeaBUIy BaaT mpuKiIydyBambe Ha 10(20)(35) kV crpana ma TC 110/35/20¢10) kV, mTo mpakTH4HO ja
ompasaysa 20 kV mremara 3a o0jext o1 9 MW.
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2) Touka Ha TPUKIYYyBathe U €THOMOIHA (Y HKIIHOHATHA TIEMA
2.1 KnmacudpukaIja U ofrpeey Bathe Ha TIPUKITYY0K

Omneparopot Ha aucTpudyTHBeH cicreM (OJIC) ja yTBpIyBa TOUKaTa Ha MPHKIYYYBarbe H ja JeQHHHpa BO
PetmreHie 3a coTaacHOCT 3a MPUKIYUYBamke, 0 0Jj00peHa MakCHMallHa eJHOBpeMeHa MOKHOCT (OM).

2.2 IIpUHIHITHE THA €HOIIOIHA IIeMa (OTTHCHO)
1. OF unBeprepu (Ham3zmeHuvHa ctpyja 0.63 kV) —

2. 0.63 kV xoxexrop (eHarpemmHa HH uHcranaigija 925 m) + PCS Ha ckmagumreTo (3 MW, 0.63 kV)

3. T'masna HH pa3BojHa omipeMa / TIaBHH TIPeKUHY BaUH —
4. Tpaucdopmarop 10 MVA 0.63/20 kV —
5. 20 kV moctpojka (4 kKemun) —
6. JIpa 20 KV manekyBoaHu m3soau — moctojaa 20 kV mpexa / TC.
2.3 VIIpaByBaIbe ¢O M3BO3HATA MOKHOCT (Ba:KHO mopaau 10 MVA tpaHchopMaTop)

Bbunejku PV (9 MW) + cxnaummte (5 MW) TeopeTCKH MOKaT Jja Tapaar MorojieMa akKTHBHa MOKHOCT O/
10 MVA/monpeyHy orpaHidy Bakba, ¢¢ IPSABHIYBA / CHCTEM 34 YIIPABYBAbE CO CHEPTHja O (Y HKLILL:

e TOYKa Ha IIPHKIYYyBamkbe (Ja HE c¢ HaIMHHE JOTOBOPEHATa/0400peHaTa MOKHOCT H OIITOBApYBakhe
Ha TpaHc(hopMaTopot),

+ koopmuHaimja PV-PCS

e (Q-xoHTpoina 1o fapame Ha OJC.

3) Huckonanonckw gen 0.63 KV (BHatpenHa wHeTanaimja L = 925 m)
3.1 Kommrenr
Brarpemmara HH urcTanamgja e KoleKTOpcKa Mpeska Koja TH HOBP3yBa:
¢« PV unpeprepckuTe GJIOKOBH {IITH ITO-Pa3BOIH),
s PCS Ha cKJIaHIITETO,
« maagHa HH passoaHa ompema,
* Tpadcdopmaropot 0.63/20 kV.
3.2 TexHMUKH Gaparba (THIIIYHO PETICHIE)
o Ka0mm 0.6/1 KV (Al/Cu, XLPE), o KaOJIOBCKH KaHAI/ POBOBH HJIH KAOJOBCKH ITOJIHIIH.

« Cexexnyja mo:
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© JI03BOJICHA CTpPYja (KOHTHHYHPAHO H BO IPEONITOBAPYBAhE),
o Taj Ha HamoH (1en: < 1.5-2.0% mo Tparcdopmarop),

©  TepMHYKA U3APKIMBOCT Ha KPaTOK CIIOj,

©  YCIIOBH Ha TONarame (3eMja/KaHaJlTIONUIa).

« llopagu penatepHo HU30K HaroH (0.63 kKV) U ToleMa MOKHOCT, IPAKTHYHO C€ H3BEAYBA CO TIOBEKE
MapaseHA KabelcKd Tpack/ ¢puiepn WITH NHHCKH KaHau (bus-duct) Bo JeNoBU KaJle cTPYHTE ce
BHCOKH.

4) I'nasen Tparcdopmarop 10 MVA (0.63/20 kV)
4.1 OcHOBHH NIapaMeTpH (IIpenopadaHu)
« S=10MVA
e UH =24 kV knaca (oM. 20 kV), UL = 0.63 kV
* Bekropcka rpyna: TrmmaHo Dynll (mmi ciiopes 6apambe Ha OJC/cHcTeMcKa cTyauja)
o uk%: TumruHO 6—10% (32 OTPAHIYY Balhe Ha KPATKOCTIOJHU CTPYH H KOOPAUHATIHjA HA 3AIITHTH)
s Jlageme: ONAN (co moxkHocT 32 ONAF ako e moTpebHO)
4.2 3amTHTH U oTIpeMa
s Byxom] pele, TepMOMETpH (HaMOTKa/Macio), PRD, HUBO Ha Maciio, BEHTHII 3a 36Maihe TIPUMEpOK.
+ llpenarroncka 3amtara (opoaHuImM) Ha 20 kV cTpaHa.

. CucteM 3a 3aJpPKYBabe Macjio U IMPOTUBITOKAPHU MCPKH BQ COTJIACHOCT CO JIOKAJHH IMPOTHCH.

5) CpeanonaroHcka TocTpojika 20 kV (4 kenwm)

ITocTpojkara ¢ Ha HoMHHAJAeH HarmoH 24 kV Kiaca, co HOMHHamHa cTpyja THmHyHO 630-1250 A u
KPaTKOCTIOjHA H3APAINBOCT CITOPE/ MpecMETKH | ToaatorH ox OJIC.

5.1 CH Tpado kemmja (1x)
DyHKIHja: 3aIITUTa U YIIpaByBabe Ha TpaHcdopMatopot Ha 20 kV cTpana.
« llpexuHyBay + pacTaByBay/3a3eMjyBad

s Peme: I> I>> lo> rtepmuuka $yHKIHja; JOMOTHHTETHO TIPeKy TpaHCOPMATOPCKH CHTHAIH
(ByxomyPRD/TemIteparypa) 3a HCK/IY Uy BAbS.

5.2 CH mepHo-criojHa kemuja (1)
QOVHKIRI:

e Mepeme Ha TOUKA Ha TIPHKITYUYBaibe (TIpecMeTkoBHO Meperbe) Tipeky CT/HT u mepHu ypeu,
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*  CIOjYBamE/HCKIYUYBamkhe Ha CICKTPaHaTa KOH MpeKa

Criopen Mpe:KHUTe TIPaBHIA, MEPHHTS YPEIH ¢& MMOCTaBYBAaT HA MECTOTO Ha MCTIOPAKAa H c¢& Jeh Of
HAJ[BOPEIHHOT MPUKJIYYOK; TIOCTOH MCKIYYOK Kora Hermopakara ¢ Ha CH, a mepewero Ha HH (Toram
MepHaTa orpeMa e el oJ BHATPSIIHUOT TIPHKIIYUOK).
Bo oBoj ripoekT (co 20 kV MepHo-cIiojHa Kedja) ce moapasoupa CH Mepeibe Ha TOUKA Ha TIPUKITYIY BATHE.

5.3 JiBe M3BOHU TATCKY BOTHI KeH (2X)
DyHKIMja: 3aTITUTa U YIIPaBykabe Ha apata 20 KV ussoam.
e Vacuum CB + 3eMjocrojeH TIpeKHHY Ba4/3a3eMjyBad

* PenejHa 3amura; I», [>>, Io>, (1o norpeda HacOUHA 3¢MjOCIIOjHA/HACOUHA IIPSKY CTPYJHA), JIOTHKA
3a aBTOMATCKO TIOBTOPHO BEIyUyBathe ako OJ[C 103BOIH HAa 0Ba HHBO.

5.4 IToMOIIIHH CHCTEMHU

s gUHOHacouHa cTpyja cucteM (Oarepun 110/48/24 V emHoHacouHa cTpyja TIo H300p) 3a
KOMAaHIYBAalhe U CHIHAJIM3ALHja

¢ JTaleyHHCKAa TepMHHANHA €HHUT[a/KOMYHUKAIH]ja co Juctiedepcku cucteM Ha OJIC (IEC 60870-5-
104 wm nipotokoa mto ke to dapa OJIC)

e Jlokamen HMI/cucTeM 3a Haa30p U YIIpaByBame BO 00jEKTOT

6) 20 kV ganekyrponu (aea uspoga) — L = 32,840 m
6.1 Ty 1 AMMEH3HOHUPAkhe ( THITHYHH TIPETIIOCTABKH)
Buzejku e HaBeeHO ,, JaNeKyBOA", THITHYHO ce padoTH 3a Haa3eMeH 20 kV Box co:
s GeTOHCKH/HMITPETHUPAHHU JPBEHH/YeIHYHH cTol00BH (Mo ctarmapau Ha OJIC),

e  TIPOBOJHHK THITHYHO A A HaW3MEHHYHA cTpYja/Har3MeHHYHa cTpyjaSR (mp. 70-120 mm?), ciopert
TEPMITUKO OTITOBAPYBAHhE, 14T HA HATIOH M MEXAHHYKH VCIOBH (BeTep/Mpas),

. TIOJIMME PHH HJIH MMOPHESIIAaHCKHU H30JIATOPH ¢O COOJBSTHA IMOJI3E4YKa IMaTeKa,

*  3a3eMjyBaibe Ha CTOJNOOBH 10 KPHTHYHH TOYKH H 3allTHTa O aTMOC(EepCKH IPeHAIOHH
(ONBOAHHINI HA KPACBH H KPUTHYHI JSTHII[H).

6.2 Tpaca U UHTEpBESHLMH

e TCOJCTCKAa TOANOTa, c¢iabopaT 3a  Tpaca, CODNACHOCTH 3a TIPSMHHH (IIaT, BOJOTEK,
TeIeKOMYHHKALIHH),

*  PacCUHCTYBarbe Ha KOPHAOP (aKO € MMYMCKH TEPEH),
e 00eNeKYBahe M 3ATITHTHH MEPKHU TIPH TIPEMIHHU U TIPHC TATTH.
6.3 3abeeliika 3a JOKUHATA

DopMyaaIjata ,, IBeTe NaTeKyBOIHU TIOMHEbA ¢O JoKHHA 32,840 m* MOMKe fla ¢¢ UHTa Ha 2 HAYMHH:
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* Bapujanra A: 32,840 m ¢ BxymHo 3a ABaTa H3Boja (mpuom. 2x16,420 m), wim
« Bapujauta b: 32,840 m ¢ mo u3Box (BKYTHO 232,840 m).

Bo TpomoipTe mogody JaBaM IpecMeTka 3a ofeTe BApUjaHTH (32 Ja HE OCTaHe ,,CKPHEH® PH3HK BO
OyTIeTOT).

7) Iprka3s Ha TPOIIOIM (aJATITHPAHH 3a M3BeI0a Bo PCM)
7.1 IlpeTriocTaBKu 3a IIPOLEHKATa

e [leHHTe ce MHAMKATHBHH (KJIAca 5/TIpeJ-MHBECTHIHCKA TIPOICHKA) H 3aBHCAT O] TPaca, TePeH,
TPeMUHH, THIT Ha CTONOOBH, JallM WMa eKciipomnpujaimja, tomn Ha 20 kV ompema (AIS/GIS),
KpaTKOCTIOjHO HUBO U Oaparba Ha OJIC.

e JlanekyBoAOT ¢ TpeTHpaH Kako HamsemeH 20 kV Bo.
e Bo mpecMeTKaTa TpaHC(OPMATOPOT € BRIYUCH (KaKo IITO IModapasTe).
« Tlpukaxysam msHocH 6e3 JIJIB 1 co JIJIB (18%).
+ Konsepanja: kopucram 1 EUR = 61.66132 MKD (TexoBeH Kypc of jaHyapu 2026).
7.2 @UKCEH Jie (HE3aBHCEH OJ1 OJLKHHATA Ha JAJIEKY BOJUTE)
Oga e OyrreT 3a TC/mocTpojKa/BHATPETIHH BOJIOBH:
s+  Tpancdopmarop 10 MVA 20/0.63 k'V (HabaBKa, TpaHCITOPT, MOHTaXKa, HCTIUTYBamka): 380,000 EUR
« HH 0.63 kV unctanarmja 925 m (kabm/KaHami/paszsoj, MoHTaxka): 205,000 EUR
20 kV moctpojka — 4 kemmu (Tpado + MepHo-criojHa + 2 mapoqan): 100,000 EUR

s 3amTHTA/Mepehe/CHCTEM 3a Ha30p u VIIpaByBathe/ NaMeUHHCKA TepPMHHAIHA
€THHHTITA/eTHOHACOTHA CTPYja cHcTeM/KoMyHHKatmja: 70,000 EUR

e I'pagexsu paboru (00jeKT/KHOCK, TEMEH, OTpaja, TIPUCTal, Macio-jama): 160,000 EUR
s 3a3zeMjyBame M MPEHAMoOHCKA 3amTuTa: 35,000 EUR
s llymirame Bo paborta U pyHKIHOHATHH TecToBU: 35,000 EUR
s PasHo (03HaKH, cuTHA orpeMma, ): 25,000 EUR
dukcer moa3oup: 1,010,000 EUR
7.3 Ilpomerms gen — 20 kV namexyBomd

3a Hazemen 20 KV Boj 3eMam THITHYHA eaquHIYHa 1ieHa 35,000 EUR/km (cpeaHa BpeHOCT), cO TIPaKTHYeH
oricer 25—45k EUR/km BO 3aBHCHOCT O CJIOKEHOCT.

« Bapujanta A (skymmo L = 32.84 km): 32.84 x 35,000 = 1,149,400 EUR

+ Bapujanra b (BrymHO L = 65.68 km): 65.68 < 35,000 = 2,298,800 EUR
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7.4 VIHAHPEKTHU TPOIIOLH
+ llpoexTHpame, peBH3Hja, HAA3OP, TEOIE3H]a, a IMHHHCTPATHBHH MOCTAKH: 6%

+  Pusuk u HenpeapuyeHu pabotu: 12%

7.5 BKYITHU TPOIIOLM (pe3umMe)
Bapujanta A: ako 32,840 m ¢ BKynHo 3a jgata m3sona (L = 32.84 km)
+ Bxymmo 0e3 JI/IB: 2,563,640 EUR (= 158,077,407 MKD)
+ Bxymmo co JI/IB 18%: 3,025,095 EUR (= 186,531,340 MKD)
Bapujanta b: ako 32,840 m e 1o u3Boj (BrymHO L = 65.68 km)
« BrymHo 6e3 JIJIB: 3,928,207 EUR (= 242,218,451 MKD)
¢ Brymmo co JIJ/IB 18%: 4,635,285 EUR (= 285,817,772 MKD)

35. AHAJIN3A HA TPOIIIOIIN 3A ITPUKJIYUOK HA BATEPHUCKH CICTEM 3A
CKJIAJITMPAILE HA EJIEKTPUUUHA EHEPI'MJA ,, MAJ KOMEPI] - JIEAP“

1) Onidar 1 ocHoBHA TiieMa Ha TIPHKIY4Y0K (50 MW BATEPUCKY CUCTEM — 110 k'V mipeHocHa Mpexa)

Barepuckoro cknagumte (BATEPUCKY CUCTEM) co uHcTamupaHa akTHBHa MokHocT P = 50 MW ce
MPUKJIYUYBa Ha TpeHOCcHaTa Mpexka mipeky Hosa 110/35 kV tpadoctarmma (TC 110/35 kV) co enen
eHepreTckd Tpanchopmatop 110/35 kV, S = 63 MVA (aBoHacoueH peXuUM — TIONHEHme/TIpasHeIbe).
HMa6opot 63 MVA 06e36emyBa pesepsa 3a padoTa co peakTHBHA MOKHOCT (Ha TIp. TIipH cos(p~0,95: 50 MW
/0,95 = 52,6 MVA, mro e moj 63 MVA).

IMoctaBenocet Ha TC (cnopen Barnmite Gapaiba):
e 110 KkV gen (AIS):
o 2 wmmesan 110 kV paxekyBomHu moiuma (TepMUHaIja Ha asojuroT 110 KV manexyson)
o 1 tparcdopmaropeko moae 110 kV
s 35KV e

o 10 mmesnn 35 KV panexypoanu/Kadencku momumba (duaepu o BATEPHICKHW CUCTEM
OJTOKOBH/ Tpada-cTAaHHUITH Ha JIOKaIja)

Ipurmyursot BoA: ABoeH 110 kV gamexysog, I = 4,7 km, koj ce 3appirysa Bo asete 110 kV ganexyBogHu
TOTHHA.

Bo Mpextnot xoqeke Ha METICO, | rpaHIIiaTa Ha pasrpaHudy Bathe® H COTICTBEHOCTA/OATOBOPHOCTHTE C&
JepHHUpaaT TIpeKy THIIOT HA TIPHKIYYOK, AaKO0 KOPHCHUKOT ¢ TIPHKIYYeH TIPeKy CHCTEMCKa
TpaHcopMaTopcKa CTAaHHMIlA €O HAjMaNKy JBe JHHHH, TpaHcdopmaropor u HV ompemara Bo
TpaHc(pOopMaTOPCKOTO TONTE ¢ Ha KOPHCHHKOT, a e ox HV omnpemara 3a Bpcka KoH mmHUTe ¢ Ha METICO.
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2) 110 kV aen — maneKyBoa U IIOCTPOjJKa
2.1 [Tsoen 110 kV mganexysor (4,7 km)
TurmyHo pemeHue (KOHLIENT):
+ Hamzemen gBoeH Bof (2 xona), 110 kV, co:

O YeJIHYHO-PEIICTKACTH WM  apMHPaHO-OSTOHCKH  cTonooBH (o m30op Ha
HMHBECTHTOP/YCIOBH Ha Tpaca),

o (a3HH TIPOBOTHHUIINA (HAH3MEHHYHA cTPyjaSR/AAHam3MeHUYHA cTpyja criopes cTpyjHU
OIITOBAPY Batha M MaJJOBH HA HATIOH),

o OIITHYKO 3A3EMIYBAYKO JAKE (onrHuko jaxe) mmm ADSS 3a TeaeKoMYHUKALTHIL U
3aMITHTA CO JaJCYHHCKA KOMYHHKAIja,

o 3eMjeHO jake 3a TPOMOOpaHCKa 3alITHTA,

©  TeMEJH, MPUCTAIHYU ITATHIITA, CIYyAKOCHOCT/CKCIIPOTIPHjAIHja, H MEPKH 3a 0¢30€/IHOCHH
pacrojaHmja.

2.2 110 kV AIS mocTpojka — ABe JaNeKyBOIHH IOJHIbA + ¢/HO TpaHc(hopMaTopcKo Toe
Cexoe 110 kV mrone BooOHIaesHO COIPKH:

« npexuHyBay (SFs wm Bakyym/xubpuyg — Bo AIS HajuecTo SFe),

s Pa3yIBOJYBAUH H 3a36MjyBaYH,

« wmepHH Tpaucdopmatopu (CT/HT wm KHT),

* rpomMoOpaHH (surge arresters),

¢ H30JAaTOPCKH HH3W/TIOPTAIH, KOHEKTOPH H IIHMHCKH Pa3BO.
HIuHCKH cHeTEM (KOHLIETIT):

. Haj'{ecm STHOCTABHU IITHHH CO CEKIMUOHUPALS (3a OBaa I‘OJIGMI/IH&), CO MOZKHOCT 3a IPOITHPY Bathe.

3) Enepretcku Tpancdopmatop 110/35 kV, 63 MVA
MUHHMATHH TEXHHMKH 6aparba (THITHYHO):

e HowmpmmaxeH Haron: 110 kV /35 kV

¢ HowmmHamHa MoKHOCT: 63 MVA

o Jagewe: ONAN/ONAF (co pesepBu 3a JeTHH Y CIIOBU)

s Perynarmja: OLTC (ma HV crtpana, Tumiyao +£10% Bo 4YeKOpH, CIOpei] YCIOBH 3a HAITOHCKA
peryamja)
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Bexropceka rpyma: mo gorosop (Hajuecto YN/A i YN/Y N co TpeTHa HaMOTKa ako ce Dapa)
HMmeaaHca: Mo YCIOBH 3a KPATOK CII0j H KOOP/THHAIRM]a

HeyTpamHa Touka: pellleHHe 3a 3a3eMjyBame ce JeHHHpa MO aHaNH3a Ha KPATKH CIIOEBH H
H30IAIHOHA KOOPAUHAITH]A; 33 KOPUCHUYKH HEY TpalH 1iTo He ipuaraar Ha METICO, HauuHOT Ha
TPeTMaH ce aHam3upa o CTyAHjaTa 3a TIPHKIYUOK.

4) 35 KV gen — piesHd noauma H Bpeka koH BATEPUCKHY CUCTEM

4.1 35 KV mocTpojka THITHYHO METaTKIaIa

3a 10 pae3Hu 35 KV momumba, NpakKTHIHO PEHICHHE &:

35 kV MeTanknaja mocTpojKa co:
o 10 pne3HH duaepu (TaNCKyBOJHH HIH KaOCICKH ),

o 1 tpancdopmaropeko (uHKOMep) mone 35 KV (Bpcka oa TpaHcdopmaropoT KoH 35 KV
ILIHHH),

© IpPEIIOpauwINBO: HIHHCKA CIIOJKA/CCKUMOHUPAke WM MHHUMYM 1 pe3epBHO Ioie (3a
CEPBUC/PACT).

Cexoe 35 kV mone THIITYHO COJIPKH:

BAKyYM IPSKHHY BaY,
pazBojyBau/3asemjyBad (BO METAIKIAA — HHTETPHPAHO),

CT/HT,

samTuTHH penen (1>, I>>, To>, 3eMjocioj, HacOYHa 3eMjOCIIOfHA ako Tpeda),

MEPEHE U JAJICHUHCKA CI/IFH&J]I/I?)&IHHja.

4.2 Bpcka kou EATEPUCKHY CUCTEM o6nokosu

Boobuuaero, BATEPUCKHW CUCTEM e mogeneH Ha mioeke Omokosu (PCS + step-up tpaHchopMmaTopu
Ha 0,4/35 kV wm 0,69/35 kV), kou ce cobupaar Ha 35 kV nmmmre mnpexy osue 10 dumepu.

Bo mpuktyuHaTa JOKyMEHTAlLHja ce AehHHHpa:

MaKCHMaJ/IHa aKTHBHA MOKHOCT BO /{BaTa IPaBLH (H3B0O3/YBO3),
JTO3BOJIEHA peakTHBHA MOKHOCT U peskuM Ha perymmpaibe (Q(U), coso(P), duxcho Q),

OTpaHUYYBatha 3a XapMOHUIIH GJIHKe p/Op3u MPpoMeHH (e o power quality ycnosure).

5) Mepeme, 3aMITHTa, YIIPABY Bakbe (CHCTEM 3a HAA30D H YIIPABYBAhe) H TCICKOMYHHKALE

5.1 Touka Ha NPUKIIYYOK H TOUKA HA MEPEHE
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MEIICO aedunupa eka ToUKaTa Ha MEpPEHE M TOUKaTa Ha TIPHKIYUYOK ce YTBpAYBaar Bo CTyamjarta 3a
TIPHKJIY 40K u Horosopot 3a TIPHEJIY YOK.
Crynujara 3a IPUKIYYOK (M IPETXOAHATA aHA/IM3a) BKIY4YyBa U IPOLCHKA Ha TPOIUIOLH 33 IPUKIYYOK U
TEXHHYKH cIICIM UKL/ OTPEMA Ha KOHLISTITYATHO HUBO.

5.2 MepHa orpeMa (JIBOHACOUHO MEPEHHE)

3a HOBH KOPHCHHIMH, MEPHHTE YPE/H 3a 00pauyH H KOHTPOJIA C€ HHCTAIMpaar BO HCTaTa MepHa TOUKA H ce
Bo  comcreeHoeT Ha  MEIICO  (cmopea  mpaBuiaTa 33 MEPHH — TOYKH/MESTEPHUPAIHE).
3a MepHH TpaHC$OpPMATOpPH Ha CTPYja Ha HMHTCPKOHCKIMCKH/TIPOM3BOAHM MEPHH TOUKH ce Oapaar JBe
MEPHH jajpa: ¢HO 3a 00PayyHCKO, €JHO 3a KOHTPOJIHO MEPEHE.

5.3 PenejHa 3amiTHTa (KOHIIETIT)
110 kV mnmja (1B KoMa):
s JTaleYHHCKA 3AMITHTA + Pe3epBHA HAICTPYjHA/3eMjOCTIOjHA,
*  aBTOMATCKO IOBTOPHO BKJIy4YyBame (AlIB) o yenosu Ha MEIICO,

e 3aIITHTa cO JajdcumHcKa koMyHuKarmja npeky OIITHUKO 3ABEMIVBAUKO JAKE (aupektHa
i ripeky SDH/MPLS, 3aBHcHO off HH)PpacTpyKTYpa).

Tpancpopmarop 110/35 kV:

« udepentmjanHa 3amrruta (87T),

+ Byxomy/PRD/Temmeparypu,

e pe3cpBHA HAJICTPYjHA H 3€MJOCTIOjHA,

e 3amrTHTa of mpeHamonw (LA Ha HV/MV).
35 kV dpunepu:

*  HaACTPYjHA + 3eMjOCTIOjHA {HACOUHA aKo € TIOTPeGHO),

s cemekTuBHOCT co BATEPHMCKH CUCTEM 610k 3amiTHTH.
5.4 JlaneuHHCKO YIIpaByBamke H pa3MeHa Ha nogaroi co MEIICO

(pu m3B03), BATEPUCKH CUCTEM 1peba na 06e36eaH pa3sMeHa Ha CTPYKTY PHU H peai- TajM MoJaToIH
(BKII. P/Q, (ppexpeHIja, HaTIOH, CTaTycH H ap.).
Bo ¢azara Ha npuxkiydyBame ce IpeABHAyBaaT TecTHpama H BepH(MOHKaIlHja Ha peasicH/CHMYJIHpaH
JHUHAMHYKH O/[3HB (PEIEBaHTHO 33 HHBEPTEPCKO MOCTPOjYBAHE).

6) IMomorHi cHeTeMHd H rpajie:kuu padotu (TC)
Bo ondar Ha MPUKIYYOKOT THIIYHO BICTYBa:

e Ham3MCHHYHA CTPyYja COMNCTBEHa TMOTPOIIyBauyka (CTAHMYECH TpaHchopMarop, passof,
OCBeTIyBatbe, IPHKIIYUOLEH),
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e gaHOHacouyHa cTpyja cuerem 110/220 VemHoHacouHa cTpyja (Oarepumi + ToMHAa4YH) 3a
KOMaH/IH/CUTHAITH3AII]a,

*  KOMAaHAHO-peJiejHa 3rpaja (MIH KOHTEJHEP),
e ka0eNcKH KaHAJIH/ TPAHIIICH, 3a3¢MjyBauKa Mpea, rPOMOOPAHCKa 3allITHTa,
e IPOTHRIIOKAPHA 3AINTHTA (MTOCEOHO 32 TPAHCHOPMATOP: Mac/Io-jaMa/cemapaTop),

. orpaja, BHASOHAA30p, KOHTPOJIa Ha IMPUCTAIL, IIPUCTATICH ITaT U JpeHaXKa.

7) Ipuka3s Ha TpOIOIM (OopHEHTaIHOHA TpolleHKa 3a PC Makemonuja)
7.1 OcHoBU U pedepPeHTHH ¢TMHITYHI TPOTIIONH

e 3a 110-150 kV Hag3zeMeH JBOCH BOA, Ham3McHUYHA c1pYjaER 00japyBa HHAMKATUBHH ¢IHHUYHK
HHBECTHIHOHH Tpotoiy: mpocek 0,325 mumionn EUR/km, co pacnon Q1-Q3 0,224-0,393
mupionn EUR/km.

e 3a mokameH KoHuTekeT: MEIICO mMMa IpOEKTH 3a PEKOHCTPYKIHja/3aMeHa Ha 110 KV mamexyBoau
(mpuMep: HHBECTHITH]a ,,Ha | 3,5 MIJTHOHH eBpa” 3a 48 km miHIja), MTO JlaBa TIOHHCKA IIEHA/KM 3a
PEeKOHCIPYKYUja Ha nocmoedxa mpaca (He ¢ JUPEKTHO 1:1 O HOB ABOCH JAJICKYBOA).

+ Konsepanja 3a npuka3 so aeHapu: 1 EUR = 61,659 MKD (20.01.2026).

3adememka: Jomy e wxoHuenTyamHa mipoieHka (Class 4/53) — KOHEUHHOT H3HOC 3aBHCH ©f] Tpaca
(eKCTIpOTIpHjalija), TeOTeXHHKA, THII ¢TOJ0OBH, KPaTKOCIIOJHH HHBOA, JAJIH HMa cI00OJHU IOIHEA BO
noctoeukata TC aa MEIICO, AIS/GIS u360p, TeqeKOM-HHTETPaIlHja H OapaHH TECTOBH.

7.2 Ilpoterka — “core scope” (Hosa TC +Hos 110 kV pamexyBos + TpaHchopMaTop)

o Kon Ex.  1ueHa BkymHo — BkymHO
TaBKa OJI. HHHIa
AHHHI pURY  (BUR)  (MKD)

It ia/
pocKiparbe, - CLYUIJAAOSBOMIL - HAAIOD, 1 ommn 550,000 550,000 33,912,450
koopauHargja co MEIICO

110 kV AIS aen (3 momuma: 2 DV + 1 TR) ]

koML 1,350,000 1,350,000 83,239,650
InpUMapHa oripeMa + MOHTaXKa

Enepretcku Tpancdopmarop 110/35 kV, 63 MVA1

koML 1,400,000 1,400,000 86,322,600
(Hcropaka+TpaHCIOPT+MOHTAXKA+TECT)

35 kV Mmerankiaaga rocTpojka (<12 Kemm: 10

. 1 xommi 650,000 650,000 40,078,350
Biae3HH + TR + criojka/peseppa)
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En. unena Bxvimo  Biyvimo

CTaBKa Kon Eammuna
(EUR) (EUR) (MKD)

Ceryuapiy — CHeTeMH  (sawdra, MEpPeILE,
RTU/SCADA., TCICKOMYHHKauH, 1 roMIDL. 600,000 600,000 36,995,400
CHIXPOHI3ALHAY

I'pancyxuu pabotH U 00jeKTH (TI1aTdopMa, TCMCIH, )
. koML 1,200,000 1,200,000 73,990,800
KA, 3IPAjIE, OIrpajia, NaL, JPeHaka, Macio-jama)

110 kV gsocH manckyeox 4,7 km (opucHT. 280k

7k 280,000 1,316,000 81,143,244
EUR/km, co OITTHYUKO 3A3EMIVBAUKO JAKE) m ’ ’ ’
MeTy36Hp (XHPCKTHH TPOIIIOLIE) 7,066,000 435,682,494
Henpeapuaero 7 pramim (10%0) 706,600 43,568,249

7,772,600 479,250,743

Brynto (6e3 JJIB) FUR VKD

36.AHATI3A HA TPOIHOITH 3A ITPHIK. TYUOK HA BATEPHCKH CIICTEM 3A
CRIAIHPAILE HA EJIEKTPHYHA EHEPTTIJA ,, APTEMHC COJAP

1) Oc1oBHH HAPAMETPH U KOILEILT 114 IIPHUK IV HOK

CruamumreTo 1 exekTpuia elieprija (BATEPHCKH CHCTEM) co P = 1 MW ce MpHKIYUYEa lia
¢pemHoHanoHcKa (CH) Mpexa 20 KV TIpeKy oM TBEHA (HOBOM3TPAISHA) IPHKIY YHA TPadpOCTAHHIA CO;

o ¢HepTeTcKH Tpamchopmatop 20/0.63 KV, S = 1.25 MVA (BKIVUSH BO MOPHKIVYOKOT H BQ
TPOUIOLIHTE),

« CII pasBoOIHO MOCTPO]Y BAELE 20 kv co 4 KCITHH!
1+ CH tpado kemija, 1 CH MepHO-cTiojHa KeHja, 2 * H3BOHH JATCKYBOIHH KEMITH,

¢ pHarpemHa HH mHeTanaga 0.63 KV, gomxusHa 125 m,

s ase 20 KV pameKyRo;THIN TpacH, co HaRe/AeHa JoknHa 32,840 m (Bo npakca 0Ba Haj'lecTo & BKYIMHA
JIQJIZKHIIA HA TPACHTE, HO 1IG/I0Y JIdBAM H CUSIAPHO AKO < 1O/ THHESHHO 110 H3BOT).

TIpn BakBa HHCTAIMPAHA MOKHOCT, MPUKTYUYBathe Ha HHBC 1020} k'V 13801 € BO COTINACHOCT CO MPEKHITE
TIpaBHTa 33 omiceT 400 KW < P <5000 k'W.
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2) E mpononHa (GpYHKIMOHAIHA ) TIIEMa H TPaHHIA Ha MPUKIYYOK (TOUKa Ha TIPHKITYYY Baihe)

Turmrdsa yHKITHOHATHA CeKBEHTIA (TeKCTYaIHO):

1.
2.

6.
7

8.

20 kV mpexa (OJIC)y —

CH panexkypoa(u) —

CH u3BoaHU JTaIeKy BOJHN KeJmH (2X) —

CH MepHO-CIIOjHA KeHja (MEpeIbe + CIT0j/MPEKHH Ha TOYKA Ha IPHKJIY Y Balbe) —
CH tpado kemuja —

Tpanchopmarop 20/0.63 kV, 1.25 MVA —

HH 0.63 kV unctaxampja 125 m —

HH paseoxn / PCS / BATEPHCKH CUCTEM.

Touka Ha 3aeHUYKO IPHKIIYUYBaIhe (TOUKa HA TIPHKITYYY Baihe ) TIpaKTHUHO ce Aedurupa Ha CH crpanata

HA MepHO-cIIojHaTa kenHja (Mectoto Kage OJ[C Moxke Ja H3BPIIM HCKIVUYBAmkbe H Kajc ce BPIIM MEPHO

SBH/ICHTHP AHHE ).

BHarpeImHHoT NpHKIyYOK (HHCTAIalllja) € ATIOT Of] KpajoT Ha HaJBOPEIHHOT IIPHKIYYIOK A0 00jeKTOT Ha
KOPHCHUKOT, TITO JHPEKTHO To mokpuBa Baimata HH 0.63 kV Tpaca o 125 m.

3) TexXHIYKHU OTIHC TI0 CHCTEMH

3.1 CpeHOHAMOHCKO Pa3BoTHO TIocTpojyeame 20 KV (4 kenrmi)

Omima 6apamba (THITHYHO):

HoM. HartoH: 24 kV omipema (3a 20 kV mpexa), 50 Hz,
HOM. cTpyja Ha cobupHuim: 630 A (mmm 1250 A ako ce Oapa pe3cpBeH KarlaluTeT),

KPaTKOCTIOjHA M3APKIHBOCT: 16-20 KA / 1s (¢e TTOTBPAYBA CO CTVAIja 3a KPAaTOK CIIoj Ha TOUKA Ha
TIPHKIY Yy Bakhe ),

CTETIEH Ha 3allITUTa M H30JIalija cTiope/] MeTYHAPOIHH H €BPOIICKH CTaHAAPAH (IIPAKTHKA: MeTal-
OKJIOTICHO/ METaI-3aTBOPEHO MTOCTPOjYBAEE).

(A) CH tpado kemija (1x):

BaKyyMcKH TipekuHyBa4 (VCB) 24 kV,

samTaTeH penej (50/51, 50N/51N; o moTpeda HacouHa 3eMjocrniojHa 67N, 3aBHCHO O MpekKHaTa
KOHHIYpaLgja),

mepui TT/HT 3a TexHUYKO Mepeme H 3amTuTa (ojyIeHo of dakTypHo Mepeibe ako OJIC Taka
6apa)7
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e KabencKH 3aBpIICTOIN/AMATTEPH KOH TpaHcdopMatop (20 kKV).
(B) CH MepHo-cTiojHa Kemja (1x):
e McPHH TPaHCHOPMATOPH M MEPHH YPe/H 2a dakTypHpabe,

o choj/mpexun’ ¢yakimja (VCB M TOBapeH TPEKHHYBAY €O MOXKHOCT 33 JAJCUHHCKO
yIpaByBame — 1o bapame Ha OJIC),

e KJCMHH OJOKOBW/TECT-OJOKOBH 3a MEPHH KPYTOBH M KOMYHUKALIMCKH HHTEpdEjc 3a JATCUHHCKO
UHTAIHE.

MpexkHuTe TIpaBmma oInmmysaar jgeka Ha CH MepemeTo € HHIMPEKTHO, ©O HAIllOHCKH MepeH
TpaHchopmarop Kiaca 0.5, cTpyeH mepeH TpaHcdopmaTtop kiaca 0.5 wiu 0.5s, U Opojusio 3a aKTHBHA
eHeprija wiraca 1 (B/MID), peakTiBHa Kiaca 2, co MOKHOCT 3a TIpoQHIH/apXHBHparbe H CHCTEM 3a
coOHpame TOATOLIH.

(C) IBe M3BOHH AaNeKyBOAHH KeHH (2X):
s u3Boj koH 20 KV janexyBoj (cekoja KemHja 3a €Ha Tpaca),

« ompema: VCB + penej (axo OJIC 6apa 1ie/i0cHa CeNeKTHBHOCT/ ANIEYHHCKA PEKII03ep JOTHKA ) HIIH
TOBAPCH TIPSKHHY BaY + HHTUKATOP 3a A¢(eKT (BO 3aBHCHOCT O] KOHIETITOT Ha MPEKAaTa),

& 33/J0JDKUTENICH 36MjOCIIOCH TIPEKHHY Ba4/y3eMjyBad M HHTSPJIOK.

3.2 JladeuHHCcKo YTIPaByBame H TeleMeTpHja (BAXKHO 33 CKIIAIHIITA)

Bo u3MeHHTe Ha MPeKHHTE [IPABHIIA ce HaBe yBa 0OBPCKA 32 CHCTEMH 3a JaJeYHHCKH IIPEHOC Ha TIO/JaTOIH
M CHCTEM 3a JAJCYHHCKO YIPaBYBAaWe HA MPEKHHYBAUNTE 33 KOPHCHHIH/TIPOH3BOAUTETH U CKJIA/IHUINITA
(YCEE), 3aBucHO oJ] KaTeropHjara H TIpHKITY YHHOT HarmoH. [TpakTHYHO 0Ba ce peaH3upa co JaJeUHHCKA
TepMUHATHA &IHHHIIA/KOHTpolep, kKoMyHuKarpja (omruka/GPRS), u /O xon CH mpexiHyBaum/MepHH
ypeau.

3.3 Eneprercin TpancdopMaTop 20/0.63 kV, 1.25 MVA

Hamena: npuaaromysairbe Ha HAIlOH H 00e€30¢ayBame pe3epBeH KamammreT Hax 1 MW 3a zaryou u
PESAKTHBHA MOKHOCT.
Turorao: ONAN, Dynll (mwm criopen Gapaiba Ha PCS), od-10va Tamosu +2%2.5% (HIH MOIMHPOKO),
TEMTICPATYPHA 3aMTHTa, BYXOMI (32 MaclieH), MpeHATIOH KA 3atTiTuTa Ha 20 KV cTpaHa.

3a opueHTalMja Ha IICHOBHH HHBOA (PePCPEHTHN MaKCHMAJIHH CAUHHYHH ILICHH CO BIPayBamkE BO
PEeTHOHAJIHU LIEHOBHIIRT), 20/0.42 KV TpaHchopmarop ox 1000 KVA ¢ HaBeIeH CO I¢HA, IITO MOKS Ja C¢
KOPHCTH CaMO KaKO HHIHUKATHBHA OCHOBa (Bamiata m3Bemba ¢ 1.25 MVA u 0.63 kV, ma peamHo omu
TIOBHUCOKO).
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3.4 Baarperia HH uncTtanarmja 0.63 kV, L =125 m
Omdar:
« HH ka6encka muHuja/mAHOIp oBo]| o TpaHchopmatop Ao HH pazso/PCS,
¢ KalbelcKH MOJHIH/KAHATH WIH TTo/[3eMEH pOB (aKo € TIOTpeOHO),
s 3aBPIISTOLH, TIAITYYH, IPHKIYYBatbe, 00eNekKyBatbhe, HCIUTY BAhe Ha H30JIALH]A.

(TTopau sucokn HH ctpyu Ha 0.63 KV, HajuecTo ce KopHcTH IHHOMpoBoy 1600-2000 A iy mapameiHu
KabeJICKH BOJIOBH TI0 daza.)

3.5 20 kV manexyBoaun — BKyITHa jJospknHa 32,840 m (v 2x32,840 m)

Tum: Bo MaKeJOHCKa AHCTPHOYTHBHA IIPAKTHKA ,,JJANeKyBOJL® HAjuecTo € BO3JYINHA JHHHja (6STOHCKH
cTONOOBU), HO KOHSUHHOT H360p (BO3AYIITHO/KabeIcKH) TO VCIIOBYBa Tpacara, Jo3BoaH u Gapama Ha OJIC.

3a OpHeHTALIMja Ha MATEPHjaIHO-MOHTa:KHA ¢TakKa 3a 20 kV CH CKC (mrokpueH 1iporogHuK) 3x(1x70)+50
mm?, BO PETHOHAJICH LICHOBHHK ¢ HaBeAcHO 2,400 RSD/m 3a ,Hcropaka H MOHTa:xa“ (craeka 3a 20 kV).
OBa HajueCcTO ¢& HAOMOMHYBA ¢O TPOIIOIHM 34 CTONOOBH, TEMEH, apMAaTypa, PACKIOTIKH, 3a3¢MjVBatha H
TIP EMUTHH.

3anITUTeH Mojac / KOPHOP: MPEKHUTE ITPaBIIa HABCAYBAaT 3a BO3AYIIHU Bogosu 1-20 kV 3ammHTeH mojac
B0 TIHpHHA o7 10 m o ocoBHHAaTa* (BaXKHO 3a UMOTHO-TTPaBHH PabOTH U JI03BOIH).

4) 3amITHTA, CENCKTHBHOCT H KBAMHTET HA CHEPTHja ( MEEIMAJCH CET)
3a BATEPUCKH CHUCTEM Ha 20 kV, BoobH4yaeHO ce MpoeKTHpa:

+  HaJAcTpyjHA/3eMjocriojHa 3ammuta Ha CH m3BomuTe W Tpado Kemujara (co CeTeKTUBHOCT KOH
ofo),

e U/F 3ammuTi M aHTH-OCTPOBCKA JoTHKa ipeky PCS (w/nmm pernej Bo MepHO-CIIOjHATa KeJlHja, ako
OJIC 6apa),

« orpaHuyyBame Ha ¢mkep/xapmonmm (PCS co GUITpW/KOHTpONA), Mo CTYAHjA 3a KBaJHUTeT Ha
HAarOH Ha TOUKA HA TIPUKIIYYY Bakbe,

e  KOOpJMHAIMja HA MIOBTOPHO BKIAy4UyBame (ako OJ[C uma pekIo3upatbe Ha M3BONUTE).

3) Ilpuka3s Ha TPOTIOIH (OPHEHTAIHOHO, ajanTupado 3a PC MakemoHuja)

BanyTa u koHsep3uja: Bo npecmeTkara jasaM EUR u MKD co 1 EUR = 61.4843 MKD (1mjapiHHcKH Kypc
mro Baxu o7 01.01.2026).

3a CTaBKH IIPE3¢MEHH O] PSTHOHAJICH LIEHOBHHUK Bo RSD kopuicram pedepeHrer kype 1 EUR = 117.3666
RSD.

Hamomena: Hajronemara HeH3BeCHOCT € JaJeKyBOJOT (THII Ha Tpaca, TepeH, IPEeMHHH,
EKCIPOTPHjAITH/ COTIacHOCTH, Jlamd 32,840 m € BKYIHO W TI0 H3BOA). 3aToa AaBaM 2 clieHapHja.
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5.1 Emumpina nipetniocTabka 3a 20 KV JaneKypof (BO3AYIIICH, TTOKPHEH TTPOBOTHIK )

e opuenrarpono 30,000-45,000 EUR/km ,kiy4-Ha-paka“ (MarepHjad + MOHTaxka + TeMelH -+

THITHYHA apMaTtypa).
Kaxo cuapo: camo miposomuui/MoHTaka 3a 20 kV CKC 3x(1x70)+50 ¢ Haseaex 2,400 RSD/m
(~20.5 EUR/m).

5.2 Tabena Ha TpomioiM (cpeaHo ciieHapuo: 35,000 EUR/km)

3aeJHIIKH TPOIIOIH (He3aBUCHO OJT TOJKWHATA Ha JTaTeKyBOJOT):

EmuHeuHa Brymmo

C Kon. En.

Tapka LEL L BUR) (EUR)
Tpancdopmarop 20/0.63 kV, 1.25 MVA (Habapka+tmonTaxka) 1  xomrmt. 45,000 45,000
CH .paSBOL[HO moctpojyBatbe 20 KV — 4 xemum (Tpado, MepHO- 1 YoM, 65,000 65,000
CI0jHA, 2 AJIEKYBOTHH)

HH 0.63 kV wuHctamammja 125 m (KaOJW/IIHHOIIPOBO, 1 xoMm. 30,000 30,000
TTOJIFILH/KAHATH, 3aBPIICTOITH)
+ .

SCADA/RTU KOMYHHKaIHja (TAJISUHHCKO 1 xomm, 15,000 15,000
YHTAC/YTIPABy BAELE )
Crymuu/mapaMeTpupame Ha 3aIlTHTA + CeJeKTHBHOCT 1 KoMt 8,000 8,000
3azeMjyBarbe/TPOMOOPaH U IIOBP3YBALE 1 KomILL 12,000 12,000
I'pagexunt  paGor  (miardopma,  TeMelmH,  pPOBOBH,

1 KomruI 25,000 25,000
oTpaja/TIpHCTaI)
HcrmtyBama u nyiiTame (DAT/CAT, pexej Tect, Mepembe) 1 KxomIutL. 8,000 8,000
Mery30up — 3a¢THHYKO 208,000

5.3 Cenaprio A — 32.84 km e BkymHa JomknHa Ha 20 KV manexkyBogute
Crapka BkynHo (EUR)
SaeaHIMKo (011 Tope) 208,000

20 kV manexyson 32.84 km x 35,000 EUR/km 1,149,400
IIpoexTHpaibe/ o3BOIH/ HA30P (~6%) 81,444

Henpeapraean (~10% Ha Mery30Hp) 143,884
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Crapka BxynHo (EUR)
Bxymao 6e3 JTJIB 1,582,728 EUR
Bxymao 6e3 JIJIB 8o MKD ~ 97,312,948 MKD

5.4 CueHapro B — 32.84 kim ¢ mo u3BoJ (BKYITHO 65.68 kim)
Crapka BxynHo (EUR)
3aeHUIKO 208,000

20 kV pamexyson 65.68 km x 35,000 EUR/km 2,298,800

IIpoekTHpathe/ o3RO/ Ha 30 (6%) 150,408
Henpeapuaenu (~10% Ha Mery30Hp) 265,721

Bxymno 6¢3 J1J1B 2,922,929 EUR
BxymHo 6e3 JI/IB 8o MKD = 179,714,231 MKD

5.5 Bp3a uyBCTBHTEIHOCT 3a JAaleKyBoi (ako ieHata & 30k—4 5k EUR/km)
¢ Crenapuo A (32.84 km): ~1.39 — 1.97 mumiorn EUR 6e3 JTIB
s Crenapuo B (65.68 km): ~2.54 — 3.69 mmumonu EUR 6e3 JIJIB

37.AHAJIMN3A HA TPOILIOIIHN 3A ITPHRJIYVUOK HA BATEPHCKI CUCTEM 3A
CKJIATMPAILE HA EJIERKTPUYHA EHEPI'MJA ,, T'EH- COHITE*

1) Ondar u koutent Ha purIy4oK (10 MW BATEPUCKHU CUCTEM Ha 20 kV)

IlpegmMeT & TPUKIYUOK Ha CcKIauITe Ha enekrpuyHa eHepruja (BATEPUCKUW CHCTEM) co
HHCTAINpaHa akTHBHA MokHocT 10 MW, npeky:

e CHEPTETCKH TpaHcdopMaTop 12.5 MVA, HamoHceKo HiBo 20 kV / 0.63 KV (Ie1 o pHKIYY0KOT),
« pHarpenma HH urcrananmja 0.63 kV co sxynHa AomxuHa 1125 m,
s CH packionHo nioctpojyBame 20 kV co 4 xemim:

1. CH tpado-kemmja (dhuaep koH TpaHchopMaTop),

2. CH M¢pHO-CIIOjHA KeJIMja (MEPEHhE + CIIOjVBAaIhe KOH MPEKa),

3. wu3BOjHA JaNeKyBOIHA KeiHja 1,

4. U3BOAHA NaNeKyBOIHA KeiHja 2,
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e 20 KkV manekyBomu co JomkiHa 3284 m (3a ABeTe H3BOTHH MOIHIBA — JIOMY TIPH TPOIHOIH JaBaM 2
cIigHapHja GHAejKH BO MPaKca 0Ba YecTo 3HayH “3284 m mo miuHHja”, a TToHeKorar “BKymHo 3284
m”).

Bo nocrankure 3a IPHKIYYy Baibe, OMEPATOPOT HA CICKTPOMICTPUOYTHBHIOT CHCTEM Oapa “CoITacHOCT 3a
NPHUKIYyUyBamke” U 3a YPeAU 3a CKIAJHPalbe Ha CICKTPHYHA cHepruja (3acaHo co OB, BeTepHMIN,
T€HEePATOPH UTH. ).

2) EnoronHa meMa (OIHCHO)
TurmideH pacriope/t Ha €HepPreTCKU Mart:

PCS/umBeprepH (0.63 kV) — 0.63 kV rnasHa passogna/cobuphuim — 0.63 kV kabmu/mmHonposoan (1125
m) — Tpancdopmarop 0.63/20 kV, 12.5 MVA — 20 kV CH packiomso (4 kemiu) — ase 20 kV qommm —
TOYKa Ha MPHKIYYOK (TOUKa Ha MPHKIyUYyBambe) Ha 20 kV Mpexa

IMopamu Toa mto BATEPUCKHW CUCTEM paGotu ABOHACOYHO (TOMHEHme = TOTPONTY Bay, TIPa3HEhe =
TIPOHM3BO/IHTEN), MEPHOTO U 3aIITHTHOTO PEIIEHHE MOpPa Jia TOIPKH JBOHACOUYCH TIPOTOK HA €HEPTHja H
COOABETHA CEJICKTHBHOCT CO Mpe:Kara.

3) BuarpeliiHa HHCKOHAITOHCKA HHeTaxaigja 0.63 kV (1125 m)
3.1 dyHKIHja

0.63 kV uHcTanaimjara ja cobupa usne3nara eHepruja o PCS-momymmte u ja qopeaysa Jo HH cTpana Ha
TpaHCc(hOPMaTopoT.

3.2 I'maBHU eI€MEHTH
s (.63 kV raBHH cOOUPHHIM / TIABEH Pa3BoJieH opMap (HITH MIHHOTIPOBO/T), CO:
O  IVNABEH MPEeKHHYBau(H), pasAeIHHUITH, MEPemha 3a TEXHUYKH MOTPeOH,
©  CEJICKTHBHH 3aITHTH 33 Guaepu og PCS,
o TpeHarnoHcka 3amTHTa (SPD) U MOHHTOPUHT (TeMTIepaTypa Ha cIioeBU/COOHPHHITH).
+ KaGencku Tpacu / kKabeIcKH KaHAJIH H 03HAUYBAThe.

e (.63 KV eHepreTcKd KaOIH WIH TIIHHOTIPOBOA (BO TIPAKCa HAjuecTo TIOBEKe MapalellHi KabeNcKH
ceToBH TTo (aza, 3aBHCHO off apxuTekTypara Ha PCS u ctpynre).

+ Kalenckd 3aBpIIeTOIH, cMIOJHHIH, KabeIcKH rasH, PE/3a3eMjyBambe MPOBOTHHIIH.
3.3 IIpoeKTaHTCKN KPHTEPHYMH

s TO3BOJICH ITaJ Ha HATIOH, TePMHYKO OIITOBAPYBaIbe, KPaTKOCIIOJHH CTPYH,

s  KOOPJHHAL[HjA Ha 3aIITHTH,

«  EMC/xapmonvim (1o dapatba Ha JJCO),
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e  MCXaHHMYKA 3aIlTHTA, TIoskapHa 6e30e HOCT (peaKiylja Ha OTAaH Ha KaOJIH, pa3/ic/lyBahe Ha TPacH).

4) Tpaucopmarop 12.5 MVA (20 kV / 0.63 kV)
4.1 Viora u JTUMEH3UOHUPAHE
Tpancpopmaropot 12.5 MVA obe3benypa:
s  OBOJEH KaraiprteT 3a 10 MW akTHBHa MOKHOCT CO pe3epBa 3a peaKTHBHA MOKHOCT H 3arybu,

s CcTaOIIHOCT TIpH JUHaMHKa (Op3u TIpOMEHH Ha MOKHoCT Kapakrepuethdydn 3a BEATEPMCKH
CHUCTEM).

4.2 THIMIYHN TeXHUYKH Oaparba (3a TeH/ep/ criel b HKaIja)
e Ha3sueHa MokHOCT: 12.5 MVA
+  Hamonm: 20 kV / 0.63 kV, 50 Hz
+ M3onaipcku HUBOA: COMIACHO MeTYHAPOIHH H €BPOIICKH cTaHmapaH 3a 24 kV kiaca
e Jageme: ONAN (w/mmm ONAF ako ce 0apa)
e Perymartja: od-moanm TamosH (Ha mp. £2x2.5%) wm OLTC axo JTCO 6apa HaTlOHCKa peryJialija

s Bamruti/onpema: Byxomy, tepmomerpu, PRD, WHAMKATOp Ha HUBO, TIPHKIIYYOIMA 33 MEperbe,
MOKHOCT 32 OHJIajH MOHHTOPHHT

s [loxKapHa/eKOJOIIKA 3aIITHTA: MAclIo-COOMpHA Kaxa, Gapuepa/ofBON H MEPKH 3a 3aIpXKyBaibe
HCTEKYBATHE.

Ha Make10HCKHOT TIa3ap TOCTON U peTHOHAHA/ TOKaTHA TIOHY/1a 3a YJBHU TpaHcdopmatopu o 12.5 MVA
(TIp. TIPOH3BO/ICTBO Bo MaKeI0HH]ja), INTO BIHjac Ha POKOBH M TOTHCTHKA.

5) CpeaHoHaToHCKo TTocTpojyBame 20 KV (4 kemmm)

TTocTpojyBameTo ce H3BeAYBa Kako MeTal-obioskero { AIS) wmi GIS/RMU (3aBucHO of ipocTop U Hapama
Ha JICO), co 24 kV ompema (HomuHamHo 3a 20 k'V Mpeska).

5.1 CH Tpado-kemija (pumep koH TpaHchopmaTtop)

*  BAaKVYMCKH NpekHHYBa4 (CB) WM NPeKHHYBaY-Pa3aBojy Bad,

« cTpyjuu TpaHcpopmatopu (CT) 3a samiTuTa,

s penejua 3amTHTa: 50/51, S0N/51N, o motpeda 67/67N, 49 (TepMuyKa), GIOKATH/WHTEPIOK.
3.2 CH mepHo-cIiojHa Kenuja

s+ mepembe 3a oopauyH CT/HT kmaca 3a mepetbe (Trrmuso 0.25) H JBOHACOYSH Mepad,

« crojysame Kol JJCO co TipekuHy Baw/pa3iBojyBay,
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*  KOMYHHKAIIHja/AaJeIHHCKO YiTame ako ce Oapa (AMI/cucTeM 3a HaA30p U YIIpaByBaibe).
5.3 JiBe M3BOJHH JATESKY BOJHI K& THH
e ceKoja KeaHja co TipekuHyBad (i LBS co ocurypysaun — ako JICO 03B0MM) U 3aTITHTA,

e  MHAMKAITHja Ha A¢(EeKT, 3eMjOCIIOj, MOKHOCT 3a JaJbHHCKO YIIPaByBaibe (AKO JITHUHTE ce ET O]
MIPCTEH/ CEKITHOHHPATHE).

6) 20 KV ganexysomu (3284 m)

Bo nipakca HajuecTH ce [[Be pellieHuja:

Bapujanta A: Tomzemen 20 kV xabeicku Boj
e« 24 kV XLPE xatmm (Ha ip. Al 240-400 mm? WM CTIOpe]] IPecMeTKa),
s kabelcka Tpaca: POB, IECOK, MPEAYIIPETY BAaUKa JISHTA, MAPKEPH, IHAXTH 10 TI0Tpeda,
*  KaDelcKH 3aBPIIETOIH BO KeJNH/CITOjHH MECTa.

Bapujanta b: Hagzemen 20 kV Box

e OCTOHCKW/IPBEHH  CTONOOBH,  KOH30JH,  H30JaTOPH,  CIPOBOJHHK  (AHAH3MEHHYHA
CTPVja/HAI3MEHITYHA cTPYjaSR),

s 3a3eMjyBaiba Ha cTOJIOOBH, TPOMOGPAHCKA 3aIMTHTA KaJle MITo Tpeba,

*  HAJHHCKH TPOIIOIH, HO TTIOBEKE 3aBHCHOCTH O J03BOJIH/KOPHAOD/YCIIOBH.

7) 3amitHTa, YTIIpaByBambe H YCOTIMACYBAHE CO MpEKa
s Anti-islanding, OV/UV (27/59), OF/UF (810/U), ROCOF axo ce bapa,
* xoopauHaija co JICO (BpeMHUIba Ha HCKITyUYBalhe, CEIEKTHBHOCT),

. CHCTCM 3a HaA30p H yr[paByBa}be/}:[aJIcthcm TCPMHHAIHA CAHMHHIIA: CTATYCH Ha KCIWM, MCPHH
BpEAHOCTH, KOMAHIH, aJIapMH,

e TlapaMeTpH 3a KpaauTeT Ha eHepryja (THD, flicker) cormacHo 6apama Ha JICO.

8) Ilpuka3 Ha TpoTIOIH (OPHEHTAHOHO ) — agarnTupaHo 3a PC MakemoHuja
BazkHo (ITITo € BRIy YeHO/TITo He €):

s+ Brayueno: TpaHchopmatopor 12.5 MVA, 20 kV kemm, 0.63 kV uncramarja 1125 m, 20 kV
JMHUH, TPaJic:KHU padoTH Ha 00JeKTOT, 3a3eMjyBame, TeCTHPAIC/TIYIITAIhE, MPOSKT/I03BOIH,
pesepsa.

+ He e sryueno: camuor BATEPHUCKH CHUCTEM (6arepun, PCS koHTejHepH), €BEHTYaJHH
3aCHIYBaba/HHECCTHIME BO MpeEKara Ha cTpaHata Ha JCO Hagsop onx  omdaror,
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CKCIIPOIIPHjaIliija/oTKyYII Ha Tpaca, CJIOKCHH MPEMOCTYBamba (PEKH/ Markc Tpait), TTOCCOHHU yCIOBH
(GIS 1o BHUcoKH Gaparbha UTH.).

Kypc 3a ipeemerka: 1 EUR = 61.579 MKD (cpeneH Kype o0jaBeH off OaHka co pedepenia Ha HEPCM).
JIAB: ommura cramnka 18%.

8.1 OcHoBHa omipema u paboth (6e3 20 kV nanexyBoau)

En. eHa Bxymmo
Crapka Kom. A 1 Y

(EUR) (EUR)
IIpoexrupame, emadboparty, 0380/, KooparHamiija co JJCO 1 40,000 40,000
Tpancdopmarop 12.5 MVA 20/0.63 kV 1 240,000 240,000

(Mcriopaka-+MOHTaxka+MacI0-Kaza)

1
20 kV packnomto (4 kexmi) co CT/HT 3a mepetbe U peiicu oM 170,000 170,000

0.63 kV ja 1125 O/ , 1
BHATPEIIHa HHCTaJAIRja m (KaOJH/IHHOTIP OBO 360,000 360,000

TPACH, 3aBPUICTOLH) KOMIUIL.

SCADA/komyrukaipm (RTU, ontHka, AHTETpaIja) 1 20,000 20,000
I'page:xHi padoTH (TIPOCTOPHja, TEMEIH, KaHAIH Ha JTOKALTHja) 1 150,000 150,000
3azemMjyBambe U rpoMoOpan 1 25,000 25,000
HcrmtyBama H MyIITamke BO pabota 1 30,000 30,000
Mery3oup 1,035,000

8.2 20 kV mamexysomi (3284 m) — JBe TOJNKYBambha M JBE TEXHUYKH BapHjaHTH

Tomkypawe 1 (uecTo BO mipakca): 3284 m mo numuja — BKymHo 2 < 3284 m = 6568 m
Tomkypamwe 2: 3284 m exynno 3a Oseme nunuy — BKYIHO 3284 m

OpHeHTAIHOHH AHHIYHH [I6HH (CO MaTepHjal + MOHTaKa):
« Tlomsemen 20 kV xabencku Bom: ~95 EUR/m no miHmja
+ Hamemen 20 kV Bog: ~40 EUR/m no muHMja

e 3aBpIIeTOIW/ TIPHKIYYOTH/CeKITHH (KoMITL. ): ~30,000 EUR
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2.3 Bryuuna nasecrdupja (co 10% pesepsa 1 co/oes JIJIB)

CueHapuo A: IogseMHu 20 KV Kabm
¢ Al: 3284 m mo miHmja (2 mmum) — = 1.857.856 EUR (8e3 J[IB) — = 2,192,270 EUR (co JAB)
¢  A2: 3284 m mrviHO — = 1,514,678 EUR (6ez JJ[B) — = 1,787,320 KUR (co JY[B)

Crienaprio b: [Tagzemun 20 kV Bonosu
¢« B1:3284 mmo mmija {2 mmmm) — = 1,460,492 EUR (6e3 JJIB) — = 1,723,381 EUR (co JJIB)
« B2:3284 mexynno > =1.315,99 EUR (6c3 JB) »=1,552,875 EUR (co JI1IB)

Exeueanent vo AcHapu (no 61.579 MKIYEUR):
e Al:= 1144 meomonn MKD 6es B /= 135.0 vuwmonn MKD co JIJB

« Bl:= 89.9 Mumonn MKD 6e3 JJIB /=2 106.1 srrmonn MKD co JJJ1B

38. AHAIM3A HA TPOIIOITH 3A ITPHK . TYHOK HA BATEPHCKH CIICTEM 3A
CRUAIMPABE HA FJIEKTPHYHA EHEPIWIA ,, OCM CO1APS

1) Ondrar 1 ocHOBHA IeMa Ha pHKIYYOK (50 MW FATEPHCKHM CHCTEM — 110 k'V mpeHocHa Mpexa)

Barepuckoro cknamante (EATEPHCKH CHUCTEM) co MHCTANHPAHA aKTHBHA MoKHOCT P — 50 MW ce
TIPHIJIYUYBa Ha TIpeHOCHaTa Mpeka npeky Homa 110/35 kV tpadoctammia (TC 110/35 kV) co eaeH
cHepreTckl TpaHcdopsatop 11035 kV, S = 63 MVA (JBOHACOUCH PCKHM — MONMHCHC/TIPASHCEC).
HMaGopoT 63 MVA ofieade yra peaepra 3a paboTa co PeakTHRHA MOKHOCT (Ha TTP. MpH cose=:0,95: 50 MW
/0,95 = 52,6 MVA, o ¢ mox 63 MVA).

ITocTarcHocT Ha TC {copen Banmite Sapama):
¢ 110 kV gen (AIS):
~  2mnesHd 110KV panekyBoHH NONHba (TepMHHALMjA Ha ApojHHoT 110 kV natexveos)
¢ 1 Tpancopmaropeke iome 110 kV
o 35KV gem

= 10 snesHu 35 kV ganexyso HH/Kabencku momwa (puaepu o BATEPHCKH CHCTEM
0:10KOBIT/ Tpada-cTAHIIM Ha TOKALja)

1 Ippemymnor eop aeoeH 110 kY qanexveom, [.= 4,7 km, koj ce 2arpurvea so arete 110 KV tanexy soasu

MOIHEbA.
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Bo Mpexuuot koqeke Ha MEIICO, ,,rpaHuiiaTa Ha pa3rpaHiyy Bamhe™ H COTICTBEHOCTA/ONATOBOPHOCTHTE CE

gebuHNpaaT IpeKy THIIOT HAa IPUKIVYOK; aKO KOPHCHHKOT ¢ IIPUKIAYYEH IIPEKY CHCTEMCKa

TpaHCOpPMATOPCKA CTAHMIIA €O HAjMalKy JABe JuHuM, TpaHcdopmaropor u HV ompemara Bo
TPaHCHOPMATOPCKOTO TOJTE ¢¢ Ha KOPHCHHKOT, a J¢d ox HV ompeMaTa 3a BpcKa KOH IITHUTE ¢ Ha MEIICO.

2) 110 kV aen — maieKyBoa H TOCTPOjJKa

2.1 [Tsoen 110 kV mganexysorn (4,7 km)

TurmyHo pemieHue (KOHLIENT):

O

Hazemen aBoeH Boj (2 koma), 110 k'V, co:

YENHYHO-PEISTKACTH UM APMHPAHO-OETOHCKH  cTONDOBH (M0  HW300p Ha
HMHBCCTUTOP/YCIOBH Ha Tpaca),

$asHU TIPOBOTHHIN (HAM3MEHHYHA cTpYjaSR/A AHan3MeHUYHa cTpyja criopes cTpyjHU
OIITOBAPY Batha H MAJOBH HA HATIOH),

OIITUYKO 3A3EMIYBAUYKO JAKE (ontuuko jake) um ADSS 3a TelekoMyHHUKAITHU U
3aMITHTA CO JaJICYHHCKA KOMYHHKAIja,

3eMjeHO jaKe 3a TPOMOOpaHCKa 3alITHTA,

TeMENH, MPUCTAITHU TaTHIITA, CIY:KOSHOCT/EKCITPOTIPHjalHja, W MePKH 3a 0e30eMHOCHH
pacrojanmja.

2.2 110 kV AIS nmocTpojka — ABe JaNeKyBOIHH IOJHEbA + eJHO TpaHCc(hopMaTopcKo TIoe

Cexoe 110 kV mrone BooOHIasHO COIPIKN:

peKHHYBa4 (SFs 1m1 BakyyM/XHOpua — 8o AIS HajuecTo SFe),
Pa3IBOjVBAUH U 3a3eMjVBaYH,

mepHH TpaHcdopmaTopu (CT/HT wm KHT),

rpoMoOpaHu (surge arresters),

H30JIATOPCKH I-H/[SI/I/HopTaJ']I/I, KOHCKTOPH H IIIMHCKH Pa3BoA.

ITHHCKH cHCTEM (KOHLIETIT):

Haj‘-IeCTO CTHOCTABHU IMTHHH CO CEKITUOHNPAILS (3a OBaa I‘OJ'ICMI/[HB), CO MOKHOCT 3a TIPOITHPY BAThe.
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3) Enepretcku Tpancdopmarop 110/35 kV, 63 MVA

MuHHUMaTHH TEXHHYKH Oaparba (THITHYHO):

Homunasen Haron: 110 KV / 35 kV
HomuHaHa MOKHOCT: 63 MVA
Janemwe: ONAN/ONAF (co pe3epBH 3a JISTHH Y CIOBH)

Perymamuja: OLTC (Ha HV crpana, THiiuHo +10% BO YeKOpH, CIIOpe] YCIOBH 3a HATIOHCKA
peryiatyja)

Bekropceka rpyma: mo gorosop (Hajuecto YN/A mm YN/Y N co TpeTHa HaMOTKa ako ce Dapa)
HMmemaHca: Mo yeIOBH 3a KPATOK CII0j H KOOP/IHHAIRM]a

HeyTpamHa Touka: pellieHHe 3a 3a3eMjyBame ce JedHHHpa O aHaIH3a Ha KPaTKH CIOEBH H
H30IAIHOHA KOOPAUHAITH]A; 33 KOPUCHUYKH HEY TPalH 1iTo He ipuaraar Ha METICO, HauuHOT Ha
TpeTMaH ce aHam3upa o CTyAnjaTa 3a TIPHKIIYYOK.

4) 35 KV gen — piesHH noanma H Bpeka koH BATEPUCKY CUCTEM

4.1 35 XV noctpojka (THIIHYHO MeTanmkaaa — indoor)

3a 10 pare3HH 35 KV 10/IHIba, IPAKTHYHO PELICHUE ¢:

35 kV meTanknaza moctpojka (single busbar) co:
o 10 Bae3nu ¢pUASPH (TaNeKYBOHH HIH KaOeICKH),

o 1 tpancdopmaropeko (uHKOMep) mone 35 KV (Bpcka ox TpaHchopmaropoT koH 35 KV
ILIHHH),

© IpPEIIOPauwINBO: HIHHCKA CIIOJKA/CCKUMOHUPAe M MHHUMYM 1 pe3epBHO Ioie (3a
CEPBHC/PAacT).

Cexoe 35 kV mone THITITYHO COJIPKH:

BAKYYM NPEKHHY BaY,
pasBojyBau/3aseMjyBad (BO METAIKIAJA — UHTESTPHUPAHO),

CT/HT,

3aTUTHH peneu (1>, I>>, Io>, 3eMjocImo]j, HacOUHa 3¢MjOCTIojHA ako Tpeba),

MEPEHE U JAJICHUHCKA CI/IFH&J]I/I?)&II.[I/[_]‘&.

4.2 Bpcka kou BATEPUCKH CUCTEM o6nokosu

Boobuuaero, BATEPUCKH CUCTEM e nogeneH Ha Tioeke Omokosu (PCS + step-up TpaHchopMaTopu
Ha 0,4/35 kV mwm 0,69/35 kV), kou ce cobupaar Ha 35 kV mmmmre mpexy osue 10 dumepu.
Bo npHKiTyyHaTa JOKyMEHTaIHja ce JedUHUpa:
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e MaKCHMaJHa AKTHBHA MOKHOCT BO JIBaTa MPaBIy (M3B03/YBO3),
*  IO3BOJICHA PSAKTHBHA MOKHOCT H PS:KUM Ha peryimpame (Q(U), coso(P), puxcHo Q),

e  OIpaHHUYEBAHA 33 XapMOHULEY Qe p/Op3u IpoMeHU (e of power quality yerorure).

5) Mepeme, 3amITHTa, YIIPaBY Bambe (CHCTEM 3a HAA30D H YIIPAaBYBake) H TeIeKOMYHHKALH
5.1 Touka Ha NPUKJIYYOK U TOUKA HA MEPEHE

MEIICO neduHupa AcKa TOUKATa Ha MSPEH:E H TOUKATa Ha IIPHK/IVYOK c€ YTBpAyBaar o CtyaujaTa 3a
TIPUKIYIOK u Horosopot 3a TIPUKIY YOK.
Cryamjara 3a NPUKIYYOK (M IIPSTXOAHATA aHAM33) BKIYYYBa M IPOLECHKA Ha TPOILOL 3a IIPUKIYYOK I
TEXHIYKH CIICLIH(DHKALRIL/ OTIPEMA Ha KOHLECTITYATHO HUBO.

5.2 MepHa orpeMa (JIBOHACOUHO MEPEHE)

3a HOBH KOPHCHHIIH, MEPHHTE YPE/TH 3a 00pauyH H KOHTPOJIA ¢& HHCTAINPaaT BO HCTaTa MepHa TOUKa H ce
Bo  comcrBeHocT Ha  MEIICO  (cmopeqy  mpaBuiiaTa 33 MePHH — TOUKH/METEPHUPAIbE).
3a MepHH TpaHC(OPMATOPH Ha cTPyja Ha HHTEPKOHEKIMCKI/TIPOM3BOAHH MEPHH TOUKH ceé Oapaar JBe
MEPHH jajpa: eIHO 3a 00payyHCKO, &/JHO 3a KOHTPOJIHO MEPEHe.

5.3 PenejHa 3amiTHTa (KOHIICTIT)

110 kV mummja (1Be Kona):
+ maneuynHcKa (distance) 3amiTHTa + pe3epBHA HAJACTPYjHA/3eMjOCTIOjHA,
*  aBTOMATCKO ITOBTOPHO BKJIyYyBame (AlIB) o yenosu Ha MEIICO,

s 3aIITHTA cO JaleunHcka KoMmyHuKarmja npeky OIITHUKO 3A3EMIVBAUKO JAKE (amupektHa
i rpeky SDEH/MPLS, 3aBHcHO o HHQPACTPYKTVpa).

Tparchopmarop 110/35 kV:

* udepentmjanHa 3amrruta (87T),

+ byxomi/PRD/Temmeparypu,

e pe3epBHA HAJCTPYjHA H 3€MjOCTIOjHA,

« zamrruTa of npeHamonn (LA Ha HV/MV).
35 kV dunepu:

s HaACTPYjHA + 3eMjOCIIOjHA (HACOYHA aKo € TTOTpeOHOo),

s cenektuBHOCT co BATEPHMICKH CUCTEM 050K 3aiiTHTH.
5.4 JlaneuHHCKO YIIpaByBamke H pasMeHa Ha nogaroi co MEIICO

Kaxo (mpu u3po3), BATEPUCKHW CUCTEM Tpeba ma 06e3bequ pa3MeHa HA CTPYKTYPHH U peal- TajM
nojaroiw (BKI P/Q, ppexBerinija, HATIOH, CTAaTyCH H JpP.).

Bo ¢azara Ha npuxiydyBame ce IpeABHAyBaaT TecTHpama H BepHOHKaIja Ha peasicH/CHMYJIHpaH
JUHAMHYKH O/13UB (PEICBaHTHO 33 HHBEPTEPCKO MOCTPOjYBALE).
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6) [MomorHn cueTeMHt H rpajie:kHu padotu (TC)

Bo ondar Ha MPUKIy4OKOT THIYHO BIIETyBa:

HaM3MEHHYHAa CTPyja COICTBEHa TMOTPOIIyBauka (CTaHHMYEH TpaHc(dopMarop, passof,
OCBETIYBalbe, IPHKIYUOLR),

gJHOHAacOYHA cTpyja cucteM 110/220 VemHoHacouHa crpyja (Oarepud -+ TONHAYH) 3a
KOMaH/IH/CHTHAJTH3aIIja,

KOMaHAHO-peJIcjHa 3Tpaja (HJIH KOHTEJHED),
KaOeICKH KaHATH/TPAHIIICH, 3a3¢MjyBauKa MpesKa, TPOMOOpaHCKa 3alITHTA,
MIPOTHBIIOKAPHA 3aIITHTAa (TiocebHO 3a TpaHcdopMaTop: Macio-jaMal ceraparop),

orpaja, BHASOHAA30P, KOHTPOJA Ha IMPUCTAIL, MPUCTATICH ITaT H JpCHaKa.

7) Ipuka3s Ha TpoItol| (OpHEHTAIIHOHA TpolieHKa 3a PC Maxkenonuja)

7.1 OcHOBH H pedepeHTHH eTHHAYHHA TPOTIIONH

3a 110-150 kV HamzeMeH JBOH BOM, Ham3MeHHYHa cTpyjaER 00jaByBa HHANKATHBHH e THHHYHU
HHBECTHITHOHH Tpotoiu: mpocek 0,325 mumionn EUR/km, co pacnon Q1-Q3 0,224-0,393
mrumionn EUR/km.

3a mokanen koutekeT: METICO uMa TipoeKTH 3a peKOHCTpYKIHja/3amMera Ha 110 KV jamexyBogau
(IpuMep: HHBECTHIT]a ,,Ha ] 3,5 MIJTHOHH ¢Bpa” 3a 48 km miHIja), TO /laBa TIOHHCKA IIEHA/KM 3a
PEeKOHCIPYRYUA HA NOCHOeHka mpacd (He € JUPEKTHO 1:1 co HOB ABOEH AAJIEKYBO).

Kongepsnja 3a mpukas Bo geHapu: 1 EUR = 61,659 MKD (20.01.2026).

3adememka: Jomy ¢ koHuenTyamHa TipoieHKa (Class 4/5) — KOHEUHHOT H3HOC 3aBHCH ©J] Tpaca

(SKCITpOTIpHjaLinja), TeOTeXHHKA, THII CTOJI00BH, KPAaTKOCIIOjHH HHBOA, AATH MMa CJIOBOIHH MOIHIBA BO
noctoeukara TC Ha MEIICO, AIS/GIS 1m360p, TEICKOM-HHTETPAIIHja H OapaHH T¢ CTOBH.

7.2 IlpotneHka — “core scope” (Hosa TC +How 110 kV pamexyBon + TpaHchopMaTop)

CraBka

Ex.  1ueHa BxkymHo — BxymHo

Kox Baia orpy (EUR)  (MKD)

IIpoexrupase, CTYAHja/JO3BOIIH, Haja30p,

roopauHaigja co MEIICO

1 kommr 550,000 550,000 33,912,450

110 kV AIS men (3 momma: 2 DV + 1 TR) —
MPUMAapHA OIpeMa + MOHTAXKA

1 xommn 1,350,000 1,350,000 83,239,650
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Crapka Ko, EauHia

Enepretcku tpancdopmarop 110/35 kV, 63 MVA 1
(McITopaKa-+TPaHCTIOPTHMOHTAKAHTECT)

35 kV wmeramkmaga mocTpojka (=12 kemmm: 10

. 1
piresHH + TR + criojra/pesepna)

CeKyHIApHH  CHCTEMH  (3alITHTA,  MEpeihe,
RTU/SCADA, TeIeKOMYHUKAI[HH, 1
CHHXPOHH3AIIH]a)

I'pajesxuu pabot U 0b6jekTH (Tumardopma, TeMeIH,
KaHaJIH, 3Tpajia, orpaja, mar, JpeHaxa, Macio-jama)

110 kV gBoen maiexyBona 4,7 km (opueHT. 2801(47
EUR/km, co OIITHYKO 3A3EMIVBAUKO JAXKE)

Mery30Hp (TUPESKTHH TPOILIOLH)

Hernpeapuaero / prmsurm (10%)

Bxymao (6e3 JIJIB)

7.3 OMUOHAMHY CTaBKH (e cTO TIOTPeGHU BO MpaKca)

KOMILI.

KOMILIL.

KOMILIL.

KOMILIL.

Ex.  ueHa BxymHo
(EUR) (EUR)
1,400,000 1,400,000
650,000 650,000
600,000 600,000
1,200,000 1,200,000
280,000 1,316,000
7,066,000
706,600
7,772,600
EUR

BxymnHo
(MKD)

86,322,600

40,078,350

36,995,400

73,990,800

81,143,244

435,682,494
43,568,249

479,250,743
MKD

OBHE CTaBKH He c& CKCITIMIUTHO HABSACHH BO Batmor 01'[(1)21T7 HO peajiHO 3HaatT Aa c& l'[OjaBaT:

OIIMoHaNIHA CTaBKa

Cy:xbeHOCT/ eKCIIpOIpHjaliEja TI0 Tpaca + TeoAeTCKH elaboparh

IIpunaroayBama/Tepmuraaipija Bo moctoeuka 110 kV TC wa MEIICO (ako Hema

CI00O/THH TIOJTHESA )

OpHEHT. H3HOC
(EUR)

100,000

400,000

AKO ce BKIy4Yar W OBHE, JUPEKTHHOT TPOIIOK cTaHyBa ~ 7,566,000 EUR, a co 10% HemnpeABUAeHO ~

8,322,600 EUR (6es JI/IB).

7.4 Oricer Ha BKYITHA HHBECTHIIH]a (OPHEHTAITHOHO )

SeMajki TO TIpeIBH PAcIIOHOT Ha €IHHHYHH TpormoiH 3a 110 kV HamseMuH aBojHH BogoBu (Q1-Q3) u

BapHjaimuTe Kaj TC (TuI ompeMa, Tpa/IeyKHH YCJIOBH), Pa3yMeH OIICET 3a IIPUKIYUYOKOT €:

« = 62 - 10,2 mumonn  EUR
(mpubaa. 380 — 627 mumiorm MKD)

(bea

UIB)

(co

10%

HenpedsuoeHo)
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39.AHAJIN3A HA TPOIIOIIN 3A ITPHKJIYVUHOK HA ®OTOHAITOHCKA
EJIEKTPOIEHTPAJIA CO MHTEI'PHPAH BATEPHCKH CHCTEM 3A CKJIAJHPAILE HA
EJIEKTPHUHA EHEPI'JA ,, HOBACOJI EHEPT'U 1

1) OmirTe ToAaToIM 3a 00jEKTOT U MPHKIYIOKOT

dotoHaroHckara enekTporleHTpana ,Hosacon Exepru 1 mma mHcTamipaHa morHocT 2,97 MW, co
wuterpupato ckiaaumte (BATEPUCKH CUCTEM) co akrusHa mokHocT 1 MW. IlpukiayuyBameTo
npeapuicHo Ha cpenHoHamoHcko (CH) muBo 20 kV KOH edeKTpOMHCTPUOYTHBHATA MpeiKa, TMPEKY
COICTBEHA TPaHcQopMaTopcKa U pa3poHa OMPEMa, KaKo U MPEKY 1Ba H3BOAHH BOTOBH.

Criopen o0jaseHHTe yoaosw/moctanku Ha OfIC, NpHKIydYyBame ce BpIIH BP3 OCHOBa Ha PemeHme 3a
COTTACHOCT 3a TPHKIYYYBaIb€, a BAKBa COITAcHOCT € MOTpeOHa M TIPH ITOCTaByBale I€HEPAaTOPCKH
CAMHULM H TIPH HHCTATHPAHe YPE/ 3a CKIaANPAkhEe Ha CJICKTPHIHA CHEPTHja.

2) PedpeperiTHa peTynaTHBa H CTAHAAPAH (THITHYHO TIPAMEHIHBH Bo PCM)
Perynarusa/mocrarka (OfIC):

+ DBapamero 3a NPHKIYyYYBalke HAa IIPOH3BOIUTEN ce IoAHecyBa Iipeky miardopmara Ha OJIC, a
NPHKIYYOKOT C€ peaju3upa I0 AOOHEHH JHIECHIRYOBIACTYBaka H IO HCIIONHYyBame Ha
TEXHUYKHTE YCIIOBH 32 TIPHKIYIYBAEbE.

+ Bo MpexHHTe MpaBHiIa (OIITO) ce Hapa KOPHCHHKOT Ja ja KOOPJMHHPA 3aIITHTATa CO 3allTHTaTa
BO AHCTPHOY THBHATAa MpE:Ka 3a JceKTH BO TTOCTPOjKATa Ja He TIPCAN3BHKYBAaaT HapyILyBamba BO
MpesKaTa.

TexHuuku cTaHfap U (HHKEHEPCKa Mpakca):
s Tpancopmaropu: IEC 60076
« CH paspomuu noctpojiu: IEC 62271 (sra. IEC 62271-200 3a MeTaT-00M0KEHH MTOCTPOJKH)
« Kpamuret Ha Hanon/Xapmonmim: EN 50160, IEC 61000
« 3Bazemjymame: EN 50522/ IEC 61936-1

+  KomMyHHKaIMH/cHCTEM 32 HAJ30P H yIpaByBame (ako ce 6apa): IEC 60870-5-104 umm eKBUBAJIGHT,
criopeA veaosd Ha OJIC.

3) EnexTpuyHO peIICHIE U IABHH IOACHCTEMH Ha IIPHKIYOKOT

3.1 HuckoHamoHcKa BHaTpeTHa HHcTagaimja 0,63 kV (momkuma 325 m)

Ha HH (0,63 kV) crpana ce ¢popmupa 3aeaanyka HH codupaurmiia (bus) Ha Koja ce TIPHKITyYyBaar:
s msnesure o OB uHBepTepHTE (MM IPYIIHH HHBEPTEP-CTaHUIH ),
* PCS na darepuckriot cucteM (BATEPUCKU CUCTEM) 1 MW (1BoHaco4YeH KOHBEPTOP),

*  [IOMOIIHH ITOTPOIIYBaYH (COTCTBEHA TIOTpoIyBadka) nipeky HH pazpogaeH opmap.
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Hucranaumjara 0,63 kV co aopkdna 325 m ce mBeaysa ka0 kalelcka Tpaca (Kanan/pos, KaGelcku
TIOTHIMM BO KADSICKH KaHAH, FIIH KOMOMHAIRLja), ¢o!

slepIerckl Kaduu co cooaseren npecek (rrmano Al/Cu 0,6/1 KV, upecek geduiuipat co c1pyjHo
OITTOBAPY BAILE, 1A 112 HANOH H KPATKOCHOTHA HY[PAKIHBOCT),

KAOSJUCKH 3ABPLUCTOLA ALY 41, O3HALY BAELE, MEXAEUKD 3ALITHTA,

aokaHE HH paseoaHi opMapH/CEKIMOBHPAKE 110 HOAHKA (0 110TPeda 33 CSIEKTHRHOCT H
CEPBHCHPALLE ).

3adenemka: HH miso 0,63 kV e uecto kaj utility-scale miseprepiy PCS: ipeceriiTe M OpojoT 1A TIapaismiH

Kabmi ce AepHHIpaaT ¢o (HHAIHA ¢THOMOIHA MEMa H ¢TPYHIT IPeCMETEI.
3.2 Tpancdopmarop 4 MVA (20kV /7 0,63 kV)
TpecaemacH ¢ cHepreTekn TpaHcdhopmatop 4 MVA Koj ja Bprini TpaHcdopmainijata on 0,63 kV ma 20 kV.

THIHW W peleing:

ONAN (MacT10-n27CH), 50 Hz,

Uk% 1o mipockT (THimdHo 6—10% 3a BAKBI MOKHOCTH),

Dyn rpvra (12 nip. Dvn11) omi criope 1 MoTpeHH 3a 323¢MjyBaEhe/XapM OHHIT,

TAM-TIPEKHHYBA4 63 HAMoH (+2+2, 5% HIH CIHYHO) 34 MPHIATOAY Bakhe HA HATIOHCKHTE YCIOBH,

3AMITHTH: TCMIICPATYPA MACHC/HAMOTKH, L¥XOMI (aK0 ¢ TIPIMCHIMEO), TPUTHCOYCH BCHTHIL
HHIHKATOPH HITBO/ TCMITCPATYPa, TCPMITHAIII 32 AIaPM/HICKIY IV BAFhC.

TpaHchopMaTopoT ¢ G O TIPHEIY HOKOT H ¢C BKJIVUYBA BO TPOIIVUHTS (KAKO IITO Daparc).

3.3 Cpemponanoncka nmoctpojika 20 kV (CH kenmw)

CH mnocTpojkara e mpoekTHpaHa Ha 24 kV krmaca ompema (3a 20 k'V Mpexi) H BKIYUYBAa BKYITHO 4

TIOJEb &/ KE/THH:

1.

CH tpado keamja (TpaHcopMaTOPCKO MOTE)

Oy 1KIH]a: IPHIKIYYOK Ha TpatichopmatopoT Ha 20 kV crpaia.

OnpeMa: BAKYYMCKH IIPEKHHY Bay IIH NPeKHHY BaY-pacKIOMYBad ¢O OCHIYPYBAdH (F30O0POT 3aBHCH
ol KoHIeTToT H Gapama Ha OJIC), zazemjyBay, Kabe lcKH TIPHKIYYOL, MepHH TpaHchopMaTopH
aKo ce Gapa 3a 3aIITHTA.

PenejHa 2amumuTa: HaycTpyjHA/ HATIOJHA, 38MjOCTIOj, TEPMHYKA, H CJI.

CH MepHO-CTIOjHA KeHja (MepHO + CITOjHO MOoJe [ TOUKA HA MPHKIYUOK)

DOYHKIMja: MepHO MecTo 34 QaKTVPIPAme H CIIOjHO MecTe KoH Mpexara Ha OJIC, HajuecTo co
DJIABCH NPECKHHY BaY U HHTepdeje 3aIITHTA.

OrnpeMa: IpeKHHYBad, pasacaviaur/saseMjveauil, CT/HT 3a Mepembe, IPHKTVYOK 32 AANSHHHCKO
OTUHTY BAThe, KOMYHHKAIRICKH HHTCcpdcic {ake OJIC Gapa).

Bo oBa mosc Bo Mpakca cc HMILICMCHTHPAAT H YCAOBH 33 OIPAHIUYBAahe Ha H3BO3/VBO3 (AKO cC
JIOTOBOPH) H Y¢.IOBH 32 HOKIYUYBake Mo Oapame Ha OfIC,

1 4) JIBC II3BOTHHE TaNCKYBOMHI Ko/ ((racp momimba) Ha 20 KV

(DyHKITja: TBa He3aBICHH M3BO:TH KoH ABa 20 k'V BoN0BH (32 NPUEIYYOK/ BP3YBahe HA MOCTOCUKH
BO/1, pajIHjaTHO MM TIPCTCHECTO).

OrpeMa: TIPCKHHYBAY 1M [IPCKHHYBAU-PACKIONYBAY,  3a3CMjVBau,  KaOCICKIY BO3IY IIHH
TIPHETYYOLH.

3amTHTA: HaACTIPYjHA | 3cMjocTiojHA (Mo moTpcha HacouHa 67/67N ako ¢ IPCTCH/IBOCTPAHO
HATIOjVBaHE ).
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3a opueHTalMja 3a THUOMYHHU permieHdja Ha 24 kV cexyHgapHa muctpudyimja (RMU/koMTakTHH
MOCTPOJKH), IPOU3BOAUTCINISC OIMINIYBAaT BAKBM KOHQUIVPALEM ¢O 3-IIOJNOKOCHH PacKIIOIYBadH,
BaKyyMCKHU NPSKUHY BaUM, 3a3¢MJYBAH H KaO¢ICKH TTPUKILY YOLIH.

3.4 /Tpa 20 kV Bomosu, jJomxrHa 500 m + 500 m

O 1BeTe H3BOJIHH KelH MpoIonKyBaat A8a 20 KV Bogosu co fomkuHa mo 500 m (Bkymmo 1.000 m Tpaca).
Bo mpoekTHaTa npaKca ¢e pa3rieyBaar ABe BapHjaHTH:

+ Kabemncku BOJIOBU (HajuecTo penicHue 3a 500 m):
12/20 kV XLPE xabmi co MeTalleH eKpaH, TTOXMKEHH BO KaOeICKH POB CO TISCOMHA TIOCTENKA,
3aIITHTHH TUIOYR/IIEBKH Kaje INTO € MOTpebHO, IpeaynpeiyBadka JICHTa, KaOEJICKHU IIaXTH IO
oTpeOa M KaOEICKHU 3aBPIICTOLH BO KE/IMUTE H Ha TOUKATA Ha MPHKIYIY Bakbe.

+ Bosgyumu BOJIOBU (axo Teper/OJ1C J03BOJIYBA):
OETOHCKH/YeTHYHH CTONOOBH, TIPOBOHHLM, H30JaTOPH, TIPEHATIOHCKH OIBOJHHULIH, 3a3€MjyBabhe
Ha CTOJNOOBH, H 3aBPIHU TOUKH.

Bo omicoT nogony (H Bo TPOIIOLHTE) JIaBaM OCHOBHA TIPecMETKa 3a KabeJcKa BapHjaHTa, 3aToa INTO ©
HajuyecTa 3a BaKBa JIOJLKHHA H YPHaHO/Moy -ypOaHo MPHKIYUY BAIhE.

4) 3amiTuTa, Mepehe, VIIpaByBaibe U padora co BATEPHICKH CUCTEM
4.1 Uurepdejc/mpexHa 3amniruTa (Ha TOUKA Ha MIPHKITY YOK)

Bo MepHo-cTiojHaTa Kelija THITHYHO ¢ HHCTAMHpPa HHTepdejc 3aTHTa Koja 00e30e/MyBa Y COTIIAcEHOCT ¢O
Oapamsa Ha OJIC U cIipeyuyBa OCTPOBCKO padoTehe:

e 27/59 (mon-/Ha HATIOH),
« 81U/810 (moa-/HandpeKBeHIja),
e 50/51 u S0N/S1IN (HagcTpyjHA H 36MjOCIIOjHA),

« antu-octpoBeme (ROCOF / vector shift wm ¢yuximonanHocT of uHBepTepuTe/PCS cormacHo
YCJIOBH),

* 1o norpeda 67/67N (HacoyHa) U CHHX po-4eK (25) ako ce Oapa.

4.2 3amTHTH Ha TpaHchOpMAaTOp U HIBOIH

e« TpanchopMmarop: TepMHYKa, MPHTHCOK/Tac (AK0 ¢ MPHMCHIHBO), HaactpyjHa oxm CH crpaHa,
ommHoHa HO JudepeHipjanmHa (87T) 3aBHCHO 0T KOHIITIT/Y CIIOBH.

e Mspomm 20 kV: cenekTHBHA HaJCTPYjHA/3eMjOCTIOjHA; KOOPAHHAITH]A CO TIOCTOSUKUTE 3alITHTH Ha
MpexkaTa (CeIEKTHBHOCT).

4.3 Mepeme (paxTypHO) U KBATUTET HA eHEPTHja

¢ Mepewe Ha CH: CT/HT kmaca 3a daktypupame (Ha mp. 0,25) U jJBoHacouHO OpOMIO
(aKTHBHA/PEeaKTHBHA €HEPTHja), cO JANEUHHCKO OTUHTYBakbe ako To bapa OJIC.
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Kpamuret: unpeptepute U PCS Tpeda ma obezdoemar smmmutu 3a THD/dmuikep u koHTpona Ha
(haxTOp Ha MOKHOCT/PeakTHBHA MOKHOCT CITOpe,| Mpe:KHHTE YCIOBH.

4.4 Unrerpupano cinagumite (FBATEPUCKH CUCTEM) 1 MW — crietmidHid 3a TIPHKITY 90K

PCS paboTH IBOHACOUHO: TIOTHEILE (YBO3 o Mpe:ka/DB) 1 npasHeibe (H3BO3 BO MpeiKa).

Bo ynpaByBameTo ce JeHHHPaaT Pe:HMH: OTPaHHYYBathe Ha MAKCHMAJISH H3B03 (Ha TIP. HA HHBO
Ha JOTOBOPEHA MPHKIYUHA MOKHOCT), ramp-rate KOHTposa, peak-shaving, um moaipuma co
PeaKTHBHA MOKHOCT.

buaejkn O/IC eKCIUHMIMITHO HaBeyBa JEKa COTIACHOCT € MOTPeOHA M 3a ype/l 3a CKIAAHpAIse,
BATEPUCKH CHUCTEM ce TpeTupa Kako AeJ 0 IPUKJIY YHHOT KaNalUTeT H peKUMHTE Mopa Ja
Ce ycoryacar co pPeIleHHeTO 3a COMTACHOCT H TEXHHUKHTE YCIIOBH.

3) 3azeMjyBarbe H 3aIlTHTA O] TIPEHATTOHI/ TPOM

Ce u3BeayBa 3a3eMjyBadka MpesKa (3eMJOBOIHA perieTKa) 3a Tpancdopmaropot, CH nocrpojkara,
METAIHHTE KOHCTPYKIIHH M KaOCICKHTE CKpaHH, co I[N Ja ce 006e30ear  o3BOICHH
JOTHPHH/YEKOPHU HaIIOHH.

Ha CH crpana: ipeHarroHcKH oasoavim (MOV) Bo 61m3uHa Ha TpaHc GopMaTopoT 1 Ha H3BOANTE
(TocebHO aKo MMa BO3YIIEH el HIIN IIPeMUH BO3AYIIHO—Kabe).

Cure kabelICKH eKpaHH H MeTalHH OOBHBKH €€ TPeTHpaaT co TPaBHIHO 3a3eMjyBaibe
(SAHOKPATHO/ JBOKPATHO, CO AHAJIH3a HA CTPYH BO CKPAaHH M HATIOHH HA OOBUEKM).

6) Hcrmrypama, IyIITame BO pad0OTa U IIPHEM

M#MHUMaNEH CET (THUITMYEH):

HenutyBame Ha TpaHcdopmarop (PYyTHHCKI/IIPHEMHH TeCcTOBH, H30JAIMja, OJHOC, 3aryOH,
JTHETEKTPHK).

MHOTY HHcKa dpexpeniija/hipot Tect Ha 20 kV kadmu, TecT Ha 06BHBKA H IPOBepKa HA KabencKu
3aBPIICTOLH.

[IpuMapHa/ceKyHAApHa MPoba Ha 3aIlITHTH, CEJNCKTHBHOCT, MCIMTYBAalhe HA KOMAHIHH KOJMa U
JAJICYHHCKO HCKITy Uy Bamhe (ako ce Dapa).

GyHKIHOHAIHA TPoda Ha HHTepdEjC 3aIlTUTA H AHTH-OCTP OBESIhE.

Mepeme Ha OTIOP Ha 3a3¢MjyBad U BepHQUKALEja Ha JOIMPHIL ICKOPHH HaIlOHH.

7) IlpuKa3 Ha TPOLIOLM (OPUESHTALIHOHO), aJaIITHPAHO 33 u3Beaoa eo PCM

Iloxoiy € opHEHTAIMOHA [IPeCMETKA 3a MPHKTY YHATa OIIPeMa IITO ja HaBeJOBTE (BKIL TpaHchopMaTop), co
CpeJHH TTa3apHU BpeaHocTH 3a 2025/2026 W THIMYHH JOKAJTHH TPOIIONH 3a H3Beada (rpaaeskHu +
enekTpoMoHTaxHH). IleHHTe BapHpaaT 3HauyajHO mopau OpeHp/crienHbuKarija, Matepujama (Cu/Al),
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POKOBU Bl TEHUSPCKHM  YCILOBH (Oﬁll € olTo  1os3HaTo |Ho3a ’l])ﬂ.[lC(]JOpM(l’l‘Ole M:rrepuj:l.‘m’re H

CHEHH(I)I/[KJL[]H{Te CC IIaBCH JABHIATCII HA I_leHaTﬂ).

Batyta: EUR w npecmerane o MKD co 1 EUR = 61,5 MKI) ({ekceH kype »o mipakca).

JAB: He e BRIIVYEH (MoxKaM aa 10 TPHKAKAM
Bapujaura va soposu: kadbeacku 20 KV (2500 m).

7.1 JcTanHa craska-nmHeta (Bo(QQ) — cpeHa BpeHOCT)

OAIETHO ).

LEa.  nexHa BeyiHo

CTaBKa Kon. En. (ELR) (EUR)
4 MVA tpancdopmarop 20/0,63 kV (ucropaxa + ocHoBHa ornpeMa) 1 koML 150,000  150.000
2 Vo - e I

CH Pa3BOAHA ~ OTIpEMA W Tpago  kemga | gosun 20000 20,000
(TPEKHHY BA PACKIOTY Ba' — 3ANITHTA)

o N7 - H - H P
C1II paspoaHa onpema 24 L\_ MEPHO-CIIOjHA KeTHja ([IPEKHHYBaY + 1 KOMITL 35.000 15 000
CT/HT + épou:to/unrepdejc)
CI1 pazpoara ompena 24 KV — n3BonHa Kemdja 2 xomrur. 18.000 36.000
CHcTeM 3a BAUITHTA/YIPABY Balbe (penejHa Tadna, DC HarojyBame, 1 oML 20,000 20,000
CHTHAITH3aLH]a, KOMYHIKAI[HH — ako c¢ Dapa)
HH uxeranarpja 0,63 kV — xadmw/tpaca/ Tepmimaipmi (325 m) 325 m 160 52.000
20 kV kabencku Bo;g— Mateprjan (2x500 m Tpaca, Kadbmm + expaH + 1ooo™ 85 85.000
MapKepH) Tpaca
20 kV kadeIcKH RO/ — MCKOTI/MONArarmke 2aTpry kamke/ozHayramwe 1,000 rIn 35 35.000

7 : L J— 2 :
20 kV 3aBpUISTOLI/ CIOJKI IPHEIYYHHIH (TePMHHALRH, separable 1 comoL. 15.000 15.000
connectors, TECTOBH)
I'pancxuu p’aO(ﬁ)TI/[ (TpaHcdopMaTopeka IIaTdopMa, TCMCIH, 1 KOMILL. 45.000 45000
KanaiH3anHu KaOCICKH Kalai, 01pasia)
3azeMjvBame + NPEHATIOHCKA 3ATIITHTA 1 xomrmut. 18.000 18.000
HcmiityBama.  penejHH MNoOAecYBama, IIVIUTameé BO paboTa, 1 covror. 15.000 15.000
TIPHMOTIPEIABAEhS
IIpockTipaise, HaT30p, *7, TCXHHUKA OKYMCHTAITH]ja 1 xommr. 12.000 12.000
Meryabup (Ge3 peepBa): ~ $58.000 EUR
Pexepparenpeasuieri (10%): ~ 55.800 EUR
BrynHo (b3 JHB): 613.800 EUR
— Bo MKD (=61,5): ~ 37.750.000 MKD
JB 18% (a0 ce TIpUMEHYBa Ha Henara cvMma): - 110.500 EUR

BxyrHo co [JJB: ~ 724.300 EUR (= 44.550.000 MKD)
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40.AHAJIN3A HA TPOLIOIN 3A ITPUKJIYUHOK HA ®OTOHAIIOHCKA
EJIEKTPOLIEHTPAJIA CO MHTEI'PUPAH BATEPHMICKI CHCTEM 3A CKIIAJHPAIBE HA
EJIEKTPHYHA EHEPT'I1JA ,, HOBACOJI EHEPT1 2

1) OmirTe ToAaToIM 3a 00jEKTOT U MPHKIYIOKOT

dotoHaroHckara enekTpoileHTpana ,Hosacon Exepru 2“ mma mHcTammpaHa mokHocT 2,97 MW, co
muTerpupato ckiaaumte (BATEPUCKH CUCTEM) co akrusHa MokHocT 1 MW. IlpukiayuyBameTo
npeapiicHo Ha cpenHoHamoHcko (CH) Hupo 20 kV KOH eleKTpOMUCTPHOYTHBHATA Mpeka, TMPEKY
COICTBCHA TPaHCQopMaTOpcKa 1 pasBoAHa OIPEMa, KaKo U IPEKY ABa H3BOAHH BOMOBLL.

Cropen oOjapeHnTe ycaopw/mocTanku Ha OJIC, mpHIydyBale ce BPIM Bp3 ocHOBa Ha PemieHue 3a
COTTACHOCT 3a TPHKIYYYBAIbE, a BAKBAa COITACHOCT € MOTPEOHAa W TIPH ITOCTaByBale IE€HEPAaTOPCKH
CAMHULM H TIPH HHCTATHPAHe YPE/ 3a CKIaANPAkhEe Ha CJICKTPHIHA CHEPTHja.

2) PedpeperiTHa peTynaTHBa H CTAHAAPAH (THITHYHO TIPAMEHIHBH Bo PCM)

Perynarusa/mocrarka (OF1C):

+ Dbapamero 3a NPHKIyYyBarke Ha IIPOH3BOIUTEN c€ IOAHecYBa Iipeky miardopmara Ha OJIC, a
NPHKIYYOKOT C€ peaju3upa I0 AOOHCHH JHICHIRY/OBIACTYBalka H IO HCIIONHYyBame Ha
TEXHUYKHTE YCIIOBH 32 TIPHKIYYYBAEbe.

+ Bo MpexHHTE mpaBHia (OIMITo) ce 6apa KOPHCHHKOT J1a ja KOOPMHHPA 3aINTHTATa CO 3alITHTATa
BO AHCTPHOYTHBEHATA MPEKa 3a AeheKTH BO TIOCTPOjKaTa Ja He TIPSIH3BUKYRAAT HAPYIIYBakha BO
Mpexara.

TexHuuku cTaHAap M (MHAKESHEPCKA MPaKca):
* Tpanchopmaropu: IEC 60076
e CH paspoguu noctpojiu: IEC 62271 (pxa. IEC 62271-200 3a MeTaI-00M0KESHI ITOCTPOJKIL)
« Kpamurer Ha Hanon/Xapmonmim: EN 50160, IEC 61000
+ 3azemjypame: EN 50522 / IEC 61936-1

«  KomyHHKalMH/cHCTEM 32 HAJA30D U yIpaByBame (ako ce Oapa): IEC 60870-5-104 umn eKBUBaJIEHT,
cropen veaosH Ha OJIC.

3) EferTpHYHO pellieHHe W IABHH MOACHCTEMI Ha TIPHKIIYIOKOT
3.1 HuckoHamoHCKa BHATpeTITHA HHeTamaiuja 0,63 KV (qomkma 325 m)
Ha HH (0,63 kV) ctpaHa ce popmupa 3acaarika HH cobupaunmiia (bus) Ha Koja ¢€ ITPHKIy 1yBaat;
* msiesute o OB uHBepTepHTE (MM TPYIIHH HHBEPTEP-CTaHUIHU),
e PCS na Gatepucknot cucteM (BATEPUCKH CUCTEM) 1 MW (IBOHacOUYEH KOHBEPTOP),
¢ [TOMOIIHH TIOTPOIIYBaYH (cOTICTBEHa IToTpolysayka) ripeky HH pazponer opmap.
Hucramarpjara 0,63 kV co jgomxuHa 325 m ce m3Be/lyBa Kako Kabelcka Tpaca (KaHaJl/poB, KabelcKH
TIOJHLH BO KaO€JICKH KaHAJH, HIIH KOMOHHAIRja), co:

s  gHEpTeTCKH Kabiu co cooiBeTeH Tipecek (TamuaHo Al/Cu 0,6/1 kV, mipecek JeHHHpaH co ¢TPYjHO
OTITOBAPY Bakhe, 1141 HA HATIOH M KPATKOCIIOjHA U3IPKITHBOCT),
s KaBelCcKH 3aBPUICTOLM/TIATY YH, O3HAYYBAIhe, MEXaHHYKA 3alITHTA,

o joxamHu HH pasBogHHM opMapH/cEeKIMOHHpAae MO IoNHEa (Mo ToTpeda 3a CeNEKTUBHOCT H
CEPBUCHPAE).
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Zadesenka: HH nuso 0,63 kV e uecto kaj ulility-scale miseprepwPCS; npecenre 1 6pojor La 11apaiieiniy
KaOmi ce AedHIpaaT co GHHAMHA ¢THOMOIHA EMA H CTPYJHII IIPSCMETKH.

3.2 Tpanchopmatop 4 MVA (20 kV / 0,63 kV)

IIpeapriasH ¢ cHepreTeKH TpaHcdopmatop 4 MVA koj ja Bprnt TpaHcdopmalinijata oa 0,63 KV ma 20 KV,

TormyHo PCIICHHC!

ONAN (macio-naqicH), 50 He,

Uk% 110 npoekr (rrannano 6 10% 3a BAKBH MOKEHOCTIL),

Dyn rpyma (12 nip. Dyn11) rmi cniope g, moTpedH 3a 3a3eMjyBamhe/XapM OHHIIL,

TAM-TIPEKHHYBA4 03 HANOH (+2+2,5% HIIK CIHYHO) 33 NMPHIATOAY Bakhe HA HATIOHCKUTE YCIIOBH,

JAMITHTH: TEMIIEPATYPA MACIO/HAMOTKIL, BYXQm( (aK0 € IIPHMSHIMEQ), TIPHTHCOMEH BCHTIU,
MELFIATOPH HMBO/ TEMITEPATYPA, TEPMUIAIIN 34 AIAPM/UCKIIY UV BALLE.

TpaHchopMaTOPOT & 11 0/ TIPHEJIY YOKOT H G& BKJIVUYBA BO TPOIIOUMTE (KAKO IITO Dapare).

3.3 Cpemuonarnocka nmocTpojia 20 kV (CH ke

CH nocTtpajkata ¢ mpoekTupana Ha 24 kV kmaca ompema (32 20 KV smpexu) 1 BKIyHyBa BKYIHO 4

TIOH b/ KCITEIH:

2.

CII Tpado kemmja (Tpatcd opMaTOpCKO MO )
OyHKIM]j a: TPUKIYYOK Ha TpaHedopMatopoT Ha 20 kV ¢TpaHa.

OnpeMa: BaKyyMCKH MPEKIIHY BAY HIH TIPSKHHY BAU-PAcKIONYBAY ¢O OCHIVPYBAUH (H300POT 3aBHCH
O KoHIeTTOT 1 Gapamha Ha (J[C), aazemjveai, KaOeIcKH TPHKIYYOIH, MEPHH TpaHcdopMatapH
aKo ce dapa 3a ranrrnira.

PernejHa 3aluTHTA: HAICTPYJHA HAITOJHA, 38MJOCTIQ), TEPMIYKA, H CJI.
CH mepHo-cTIojHa Kemija (MepHO + CITOjHO MoJe / TOUKA Ha TPIHKIYI0K)

DYHKIH] 2! MEPHO MCTO 22 QaKTVPHPamkS W CMIGJHO MSCcTo KoH Mpexata Ha OJIC, wajuecTto co
LA BEN IPEKRHIY BaY W HITtepdieje sanura.

OmpeMa: IpeKHEYEBaY, pazaciysamsazeMjveaun, CT/IIT 3a Mepeme, IPHKTIVIOK 34 JATCUHHCKQ
OTUYATY Bathe, KOMyHUKAIMCcKH uHTepdejc {ake OJIC Gapa).

Bo opa mon¢ Bo Ipakca c¢ HMILICMCHTHPAAT I YCIOBH 33 OIPAMIHYBAalbe Ha H3BO3/VBO3 (AKO cC
JIOTOBOPH) H YCIOBH 32 HCKIYUYBamc Mo 6apamc Ha OJIC.

u 4) HBe H3IBOIHH JaNeKyBOIHH ke (praep noimmsa) Ha 20 kY

OVHKIM]a; TBa HE3aBHCHI H3BOAM KoH 182 20 kK'Y BOA0BH (32 MPUKIY 10K/ BP3yBAlLe HA MOCTOS KU
BOT, PAEJATHG W TPCTEHECTO).

OrpeMa: TPEKHHYBAY M TIPSKIHYBAU-PACKIONYBAY,  333¢MjVBaY,  KaOeJICKIL BO3 MY IIHI
TIPHEJY YOLIH.
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e 3amTHTa: HAJACTPYjHAa + 3eMjocTiojHa (o moTpeba HacouHa 67/67N ako ¢ TPCTEH/ABOCTPAHO
HATIOjYBAHS).

3a opueHTalMja 3a THUOMYHH pemeHdHja Ha 24 kV cexyHmgapHa muctpudymmja (RMU/koMIIakTHH
MOCTPOJKH), TPOU3BOMINTENHTE OIHIITYBAaT BAKBH KOHQUIYPALHU CO 3-TIOJOKOSHH PacKIJIOIYBadH,
BAKyyMCKH IPEKHHY BAUH, 3a3eMjyBAUYH H KaO€ICKH TTPUKITY YOL[H.

3.4 /Tsa 20 kV Bomosu, gomixnHa 500 m + 500 m

O IBeTe H3BOMHH KeJIH MpootKyBaat Asa 20 KV BogoBH co fomkuHa mo 500 m (Bkymmro 1.000 m Tpaca).
Bo mpoekTHaTa npakca ce pa3rieyBaar qBe BapHjaHTH:

« KabGemcku BOJIOBU (HajuecTo penieHue 3a 500 m):
12/20 kV XLPE xa0mi co mMeTancH eKpaH, TIOTMKEHH BO KaOSICKH POB CO TIGCOYHA TIOCTEIKA,
3AIITHTHH TUIOYR/LIEBKH KaJe INTO € MOTPeOHO, MpeAylpeayBadKa JISHTa, Ka0eICKU IMIaXTH IO
moTpeda U KaOEICKHU 3aBpIIEeTOH BO KEJIHNUTE H Ha TOUKATa Ha MPHKIYYY BaIbe.

*» Bosgyomu BOJOBU (axo Teper/OJIC J03BOJIVEA):
GETOHCKH/ YeTHYHH CTOIOOBH, TIPOBOIHHIIM, H30JATOPH, TIPEHATIOHCKH OJIBOTHUIM, 3a3eMjyBathe
Ha CTOJIOOBH, U 3aBPITHH TOUKH.

Bo oImicoT mofony (H BO TPOIIOLHTE) aBaM OCHOBHA TIPeCMETKa 3a KaGelcKa BapHjaHTa, 3aToa IITO ¢
HajuecTa 32 BaKBa JTOLKHHA U VPOAHO/ MOy -ypOaHO MPUKIYUY BATHE.

4) 3anrruTa, Mepeme, yripaByBambe U padota co BATEPUCKH CUCTEM
4.1 UnTepdejc/mpexHa 3amiruTa (Ha TOUKA Ha IIPHKITY YOK)

Bo MepHo-cTiojHaTa Keldja THITHYHO ceé HHCTAMHPa HHTepdejc 3arTHTa Koja 06e36e/1yBa Y COTIaceHOCT CO
oapama Ha OJIC U cnipeyuyBa 0CcTPOBCKO padoTeibe:

s 27/59 (mon-/HaaHATIOH),
+ 81U/810 (moa-/HamdpexBeHITja),
e 50/51 u 50N/51N (HaacTpyjHA H 3eMjOCTIOjHA),

* aHTH-OcTpoReHe (ROCOF / vector shift wm ¢yHKUMOHAIHOCT of HMHBepTepHTE/PCS cormacHO
YCIOBH),

e 10 TToTpeda 67/67N (HacovyHa) M cCHHXpo-ueK (25) ako ce dapa.

4.2 3amTUTH Ha TpaHcpopMaTop U UIBOIH

* Tpancdhopmarop: TepMHUKa, MPHTHCOK/Tac (ako € MPHMEHIHBO), HajacTpyjHa on CH crpana,
omHoHa HO AudepeHipjanmia ($7T) 3aBUCHO 0T KOHIICTIT/Y CIIOBH.

s«  M3zpomm 20 kV: cemekTHBHA HAJCTPYjHA/3eMjOCTIOjHA; KOOPAHHAITH]A CO TIOCTOSUKUTE 3alITHTH HA
Mpe:KaTa (CeJICKTHBHOCT).

4.3 Mepembe (GaxTypHO) U KBATUTET HA eHEPTHja
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Mepewe nHa CH: CT/HT kmaca 3a daxrypupame (Ha mp. 0,2S) U JBOHAacoYHO OpOMIO
(aKTHBHA/PeaKTHBHA eHePrHja), co JANSUHHCKO OTYHTYBamhe ako To Gapa OJIC.

Kpamuret: unpeprepute U PCS Tpeba ma obezdemar mumutu 32 THD/gmukep u koHTpona Ha
(hakTOop Ha MOKHOCT/PEaKTHEHA MOKHOCT CITOPS, MPEKHHTE VCIIOBHL.

4.4 Unrerpupano cinagumite (BATEPUCKU CUCTEM) 1 MW — crietpHiH 3a TIPHKIYI0K

PCS paboTH ABOHACOUHO: TIOIHEILE (VBO3 O Mpe:ka/OB) U mpasHeibe (H3BO3 BO MPeiKa).

Bo ynpasysameTo ce JlepHHUpaaT pesKHME: OrpaHHIYBalhe Ha MaKCHMaJIeH H3B03 (HA IIp. Ha HUBO
Ha JOTOBOPEHAa MPHKIYYHA MOKHOCT), ramp-rate KoHTpoxa, peak-shaving, u mopjpmmka co
peaKTHBHA MOKHOCT.

Bugejku OJIC ekcIUHMIITHO HaBeIyBa JeKa COTIACHOCT € MoTpebHa M 3a ypes 3a CKIAJHpalbe,
BATEPHUCKH CHICTEM ce TpeTHpa Kako AeJ] O IIPHIJIY YHHOT KallaLUTET M PSKUMIITE MOpa 1a
Ce ycorfacar co pellleHHETO 3a COITACHOCT H TEXHHUYKHTE YCIIOBH.

3) 3azeMjyBarbe H 3aIlTHTA O] TIPSHATIOHH/ TPOM

Ce m3BeAyBa 3a3eMjyBadKa Mpeska (3eMjOBOIHA pelieTka) 3a TpaHcdopmaropot, CH nocrpojkara,
METAJHUTC KOHCTPYKIIMM M KaOCJICKHTe CKpaHH, €O I[€1 JAa c€ 00e30e1ar J03BOJICHH
JOTHPHH/YeKOPHU HATIOHU.

Ha CH crpana: ipeHartoHcku oasoaadip (MOV) Bo 6mi3uHa Ha TpaHcGopMaTopoT U Ha H3BOAUTE
(1oceOHO aKO HMA BO3AYILICH JCT HIH IIPSMHH BO3AYIIHO-Ka0e ).

Cure XKabGeNCKH CKpaHH M METaJHH OOBMBKH CE TPETHPAAT CO TIPABHITHO 3a3¢MjYBaIbe
(eAHOKpATHO/ IBOKPATHO, CO AHAJIH3a HAa CTPYH BO €KPaHH H HATIOHH HA 0OBUBKH).

6) Mty Bamba, TIyIITame BO pad0OTa U TIPHEM

M#MHHUMAaJEH ceT (THITHYEH):

HemutyBame Ha TpaHcdopMarop (PYTHHCKIVIIPHUEMHH TeCTOBH, H30JAIMja, OJHOC, 3aryOH,
JTACIIEKTPHK).

MHOTY HHcKa dpexpentija/hipot Tect Ha 20 KV Kadmu, TecT Ha 00BUBKA H IPOBEPKA HA KaOSICKU
3aBPIIESTOLH.

[IpnmapHa/ceKyHAapHa Mpoda Ha 3alllTHTH, CEJISKTHBHOCT, HCIMTYBalhe HAa KOMAHIHH KOJa H
JAJISYHHCKO HCKITyUyBamhe (aKo ce Oapa).

GyHRIHOHAIHA Tpoba Ha HHTepdEjc 3aITHTA H aHTH-0CTP OBSIbE.

Mepeme Ha OTIOp Ha 3a3eMjyBad M BepH(UKAIFja Ha JOIHMPHH/ Y€ KOPHH HaIllOHH.
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7) TIpuxas 1a 1porony (OPHEITAlHON ), AAATUPalo 2a wiseaba so PCM

TMonoy € OpHCHTALMOHA TIPECMETKA 33 TIPHKIYYHATA OTIPSMA TITO ja HABSIOBTE (BKIL. TpaHcdopMatap), co
CPC/THH TA3apHH BPCAHOCTH 3a 2025/2026 11 THIIHYHH JIOKAJHH TPOIIOIH 34 EH3BCADA (TPAmC:KHH |
cackrpoMonraziw). Lgurre sapupaar snadajuo nopagu opepyeneuuburannia, mareprjaad (Cu/Al),
POKOBH M TEHASPCKH VCIOBH (0Ba € OIMITO IMO3HATO H 33 TPaHchOPMaTOpH — MATSPHJATHIC ©
CHCITH(HKAIINHTE CC TIaBCH JABHTATCI HA TICHATA ).

Baayta: EUR u npecmeranio Bo MKD co 1 EUR = 61,5 MKD (drxecen Kypc BO IIpakca).
JAB: HE c BKJIYYSH (MOKaM aa TO MpHKaEaAM 0JISIHQ).
Bapijanta Ha BOAOBIL KaGeIcKH 20 KV (2%500 m).

7.1 JeTaxHa crasKa-micta (BoQ — ¢penHa BpeqHOCT)

Fa. nena BrviHo

CTaBKa Kon. En. (EUR) (EUR)

4 MVA tpancdopmarop 20/0,63 KV (ucropaxa + ocHoBHa ornpema) 1 xoMIuL. 150,000  150.000

CH paseogHa ompema 24 kV  —  1pade  Kemga

o 1 xoMmrtt. 20.000 20.000
(TIpCKITHY BaW PACEJIOMYBay * aMITIITa)

CI1 pazpomHa onpeMa 24 KV — MepHO-cTI0jHA KeIja (TPEKHHYBaY +

CT/HT + 6pouto/nnTepdejc) 1 oML 35.000 35.000

)

CH pazsoaHa onpeMa 24 KV — u3BoaHa Kemdja xomrr. 18.000 36.000

CHCTeM 34 3alITHTA YTIPABYBalse (pencjHa Tabxa, DC Hamojy Bamke,

. = 1 oML 20.000 20.000
CHITIAJIM3ALIA, KOMYLIMKALHY  aKo ce 6apa)

HH mseranaingja 0,63 KV — kadnw/Tpaca’ TepMHHALMH (325 m) 325 m 160 52.000
20 k'V kadcuckir Bo;1 — MaTcpHjan (2500 m Tpaca, kabmu | ckpaH 1000 ™ 35 25 000
MapKepi) Taca

20 kV kabe IcKH BOJ — HCKOT/NOIArame 3aTPITy Bake/ o3Ha'tyeawe  1.000 rrr;mca 55 55.000
20 KV 2appimeTorii CIQiKH IPHKITY THHTH (TepMIHAITHIY, , TecTarn) | ramror. 15.000 15.000

TI'panexuu aboTir TPAHSPOPMATOPCKAa  TIHATROPMA. TEMEITH,
pa P (rparcdopmarope ‘hopma, "1 xoMmr 45000 45.000
KaHATH3ALITH/Ka0e ICKH KaHJIH, OTPpaja)

3azevjvBame + MpeHallOHCKa 3aTIITHTA 1 oML 18.000 18.000

HermTyBamka, pedejHH  TOOSCYBAa, IVIITAHRE BO paﬁoTa,l oM. 15.000 15.000

TIPHMOTIPCIABAELC
[IpocKTipathe, HaI30p, “7, TEXHHUKA TOKYMEHT aTTHja 1 romrur. 12.000 12.000
Meryabup (6e3 peacpBa): ~ 558.000 EUR
Pesepsaienpensuienn (10%): ~ 55.800 EUR

BxynHo (Oea JHB): ~ 613.800 EUR
— Bo MKD (=61,5): ~ 37.750.000 MKD

HIB 18% (aro ce TMPUMEHYEA Ha Henara cyMa): -~ 110.500 EUR

BxyrHo co JJB: ~ 724.300 EUR (= 44.550.000 MKD)
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41. AHAJIM3A HA TPOLIOITH 3A ITPHRKJIYYHOK HA BATEPUCKH CUCTEM 3A
CKJIAJHPAIBE HA EJIEKTPUYHA EHEPI'MJA ,, MAI'MA M I'PHH®IJLA

1) Ornicer 1 ocHOBHH TIapaMeTpH Ha TIpHKIY4oKoT (5 MW BATEPUCKHU CHUCTEM Ha 20 kV)
IIpesmeT Ha OMKCOT € MPUKIYUOK Ha ckiaajuimiTe Ha enekrpryHa eHeprija (BATEPUCKH CUCTEM) co

akTHRHA MOKHOCT 5 MW Ha enekTpomucTpubyTuBHa Mpexka 20 KV, npeky cumos TpaHcdopmarop 6 MVA
H COIICTBEHA TPAaHCHOPMATOPCKA CTAHHLA/TIOCTPOjKA CO:

s+  Tpancdopmarop 6 MVA (20kV /0,63 kKV) — faen off IPUKIYIOKOT H ce TIPECMETYBa BO TPOIIIOIHTE
+ Buarpenma HH mHeranatja 0,63 kV, qomkuHa 225 m
« CH moctpojka (20 kV) co:

o 1 cpenHoHamoHcKa Tpado Keimja (H3J1e3 KOH TpaHchopMaTop)

o | cpeaHOHAIIOHCKa MEPHO-CIIOJHA KelHja (MEpeme + CIOjyBame KOH MpeXkKa CIIOpEN
yciosu Ha JICO)

o 2 U3BOAHH JaneKyBoaHu Kemrm (20 kV)

¢ On apere MaJeKyBOJHH TIONHEA Ipogokyeaar 20 kV gamekveomm co gomkmba 884 m. (Bo
mpecMeTKaTa Mmooy ¢ 3eMeHo 2x884 m = 1,768 km BkymHo; ako 884 m € BKyNHO 3a JiBaTa Boja —
TPOIIOKOT 3a JIMHILjA ¢¢ IIPEIIONIOBYBA.)

ITocTarkara U yCIOBHTE 3a TIPHKIYYYBAalbe BO MPAKTHKA TH AcOUHHPA OIICPATOPOT Ha JUCTPHOYTHBHHOT
cucteM (JICO) mpeKy cOorIacHOCT/TEXHIYKHU YCIOBH 3a IIPUKIYYY Bahe U BAKCUKH MPE:KHH ITPaBUIIa.

2) KoHIIeNT 1 eTHOMMHICKA (DYHKI[HOHATHA TIIeMa (OTTHCHO)

BATEPUCKHW CHUCTEM (PCS wumBepropu) pabdotn Ha 0,63 kV HauzmMeHHMMHA cTpYja (JBOHACOUYHO:
nosHee/ mpazaeibe). Ox PCS mmesute ce dpopmupa HH cobupnmia/mrasa HH Tabna, ma mpexy HH
BpcKa (225 m) ce HarojyBa cuioB TpaHcdopmarop 0,63/20 kV. Ha 20 kV cTpaHa TpaHcdopMaTopor ce
nosp3yvea Bo CH moctpoj (20 kV) ox kajme TipeKy MepHO-CIIOjHATa Keldja M JaleKYBOJHHTE KeJHH
MIPHKJIyYOKOT CE BP3yBa Ha JUCTPHOYTHBHATA MpesKa (pajijaliHO WIH BO IIPCTEH — 3aBHCHO Of YCJIOBHTE
Ha JICO).

3) Huckonanoncka gen 0,63 kKV (225 m)
3.1 I'marna HH pazsogna tadaa (0,63 kV)
+ HommHamHa MokHocT: o 6 MVA (1o TpaHchopMartop)
« Howmmmamia cTpyja Ha 0,63 kKV:
o 3a5 MW (mpumep PF=0,95) = 4,8 KA
o 3a6MVA=55kA

e IlpaxTiuna ummomikarpja: HH onpemara mopa aa € Bo kiaca = 6 KA (cOOMpHUITH, TPEeKIHY BayuH,
IIHHCKH CHCTEM/KaOMH), CO COOABETHA TEPMIYKA H AUHAMIYKA H3/PAKIHMBOCT H CENEKTHBHOCT.

TormuHE Gy HKLH:

s [maBeH npekHHYBay (HAH3MEHHYHAa CTpyja) co MepHa (YHKIHja, CEJEKTHBHA 3alliTHTa H
JAJICHHHCKO YIIPaByBaIhe

e  M3pomm koH PCS-eMHHIM (CO COTICTBEHH MPEKHHY BaYH/ OCHTYPYBayH)
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e  Mepema: U, I, P/Q, erepruja, THD (TtoxkenHo 3a J0Ka3 3a KBAJIUTET Ha CHEPTH]A)
3.2 HH Bpcka 225 m (KabIH Wil MHHCKKA KAHAT)
ITopaau BHCOKHTE CTPYH, HajuccTa pea3alija ¢:

*  [HHCKHU KaHaJ (mMHonposod) 6300 A, wim

+ mapaienayu HH kaOencku Bofo B (IOBEKE MapaJic IHU KaOum 1o (aza), Bo KaOSJICKH KaHaJL/POB, CO
KOHTPOJHPAHA PacIpe/ieida Ha CTPYja U TEPMIYKH YCIIOBH.

Ce TipeIBH/Ty BaaT:
s  MEXaHWYKa 3allITUTa, HOCAYH, TIPOTHBIIOKAPHHU MPETPaIH Kajle MHHYBa HI3 00jeKT,
*  MEPEHE Ha Iaj Ha HamloH (Len: THIHYHO <2-3% so HH nen),

. aazeijBaH;e Ha MSTaJIHH OOBHBKIH/KaHAIH 1 HOTCIﬂMjaJ’]HO H3CTHAYYBAIbC.

4) Cunoe tpaHchopmaTop 6 MVA (20/0,63 kV)
4.1 TUrmIyHN TEXHUYKH Oapamba

e MoxnHocT: 6 MVA (pesepsa Hag 5 MW 3a 3aryOm/peakTHBHa MOKHOCT/TIPEONITOBAPYBAbE TIO
peKUM)

+  Hamonu: 20 kV /0,63 kV, 50 Hz
s+ Jlagewe: ONAN (cTaHIapaHO)
* Bekropcka rpyma: Hajuecto Dynll (1o yeormacysame co PCS u JICO)

e Perymarmja: Tamosu +2x2,5% (uwmi 1o yeaosu Ha JICO; Bo mpaktika, BATEPVICKW CUCTEM
4YECTO ja HOCH peryiaIfijaTa nMpeKy HHBEPTOp)

4.2 Omnpema U 3aIlITHTH Ha TpaHcpopMarop
* DByxomr pere (3a MacieH TpaHcdopMaTop), TepMOMETPH (HAMOTKH/MAcJIO), IIPHTHCOYEH BEHTHII
o llpenamoncku oapogauIM Ha 20 KV cTpaHa

« Kaga/oapuepa 3a Macio, ako ce Oapa (SKOMOIIKH YCIOBH)

5) CpeaHOHAIIOHCKA TToCTpojka 20 KV (kemmmn)

ITocTpojkara ce mpoekTHpa Kako 24 kV wiaca (ctammapano 3a 20 kV Mpexu), co HOMHHAJIHA cTpyja
HajuecTo 630 A (cTpyjara Ha 6 MVA Ha 20 KV e = 173 A, mma 630 A ¢ IOBOJIHO CO pe3cpBa).

5.1 Tpado kemja (20 KV — u3Boj KoH TpaHcdopMarop)

OyHKIHja: TIPHKITY Yy Bathe H 3aIITHTa Ha TpaHcdopmatopot oA 20 kV ctpaHa. THITHYHO coApKH:
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*  BaKyyMcKH TipekvHYBad (VCB) mimm topapeH mpekuHyBad (LBS) co ocurypysauu (3aBHCH O
momTukaTa Ha JICO 1 6apaHata celeKTHBHOCT)

s 3a3eMjYBaUyKH HOX, MEXaHHYKH H eJICKTPHYHH Mely3aKIydyBamba
e 3amTuTHH peneja (50/51, SON/51N, mo niorpeda 49/27/59)
5.2 MepHo-cmojHa Keja (20 kV)
DyHEIHMja: Mepehe Ha eJISKTpUYHA eHeprija Ha CH HUBO U cTIojyBambe/ pa3aBojyBame co Mpe:xkaTta Ha JICO.
*  Mepuu tparcdopmaropu: CT/HT co knaca 3a mepeme (tTamano 0,25/0,5S cormacHo bapaibe)
e MepHa ompeMa: JBOHACOUHO MEpethe, PO, TaneuiHCcKo YHTamke (TIo yeirosn Ha J[CO)
e« CmojHa GyHKIHMja: PEKHHY BaW pa3ABOfY BaY U MOKHOCT 3a ioMbupaise criopeq J1CO

(Tourara koH(HTYpaIlHja — IITO € BO COICTBEHOCT HA HHBECTHTOPOT, a mTo Ha JICO — ce Aedunmpa co
TEXHHYKHTE YCIOBH H IIPOEKTOT 3a TIPUKIIYYOK. )

5.3 ise ganexypoaHu Kexuu (20 kV)

OvHKIHja: ABa HezaBucHM 20 KV H3BoAa (JMHHCKH TIOMHIGA) KOM TMPOTOILKYBAaT ¢O JAJCKYBOIH.
TuMYHO cOpKaT:

¢ VCB co pelcjHa 3alITHTA HAacOYHA/HCHACOYHA IPeKYMEpHA cTpyja M 3emjocrioj (50/51, 67,
SON/51N/67N — o koopauHarmja co JICO)

e  HHJUKAIHja Ha Je(eKT | JTOKATHO/ JATEUHHCKO YITPaBYBatbe

*  3a3¢MjYBaUKH HOX U MeTY3aKIyuyBama

6) 20 KV manexypoau (2x884 m)

Buzejku € HaBeJeHO ,,JaTeKyBOA”, HAJUECTO ce TI0pa3dHpa Ha/J3eMEH BOJ, HO peali3alfjaTa Moxke Ja
oune v momemen 20 kV xaber ako TpacaTa/ypOaHU3MOT Taka HAJIOKYBA.

6.1 Hamzemen 20 KV Boj (THITHYHA €7TeMEHTH )
s apMHPaHO-OSTOHCKU/YSIHYHH CTONOOBH, TeMeNH (Kajie Tpeba)

e TIPOBOMHHK (Ha Mp. Hau3MeHH4YHa cTpyjaSR wm Al-merypa), H30MaTOpcKH CHHIMPH/ITIOCT
H30JaTOpH

s 3a3eMjyBaibé Ha CTOJOOBH TIO NIPABHIIA, IPOMOOPAHCKA 3aIITHTA H OJIBOJHULH Ha KPHTHYHH TOUKH
e PAcUNCTYBaIbe HA KOPHAOP, TEOAE3Hja H COTIACHOCTH 3a Tpaca
6.2 IToazemen 20 kV Bof (axo ce Hapa)

e xaben i NA2XS(F)2Y wmu exprBaneHt (12/20 kV), Bo poB/iieBKH, co KaOeNCKH 3aBPIIETOIH U
CTIOJKH
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e TIOJ3CMHHOT BOJ € 3HAYHTEIHO TIOCKAI [0 Km o HaJA3¢MHHOT (MCKOII, BpPaKalbe Ha KOJIOBO3,
CTIOJKH).

7) 3amTHTa, aBTOMAaTHKa, KBAaJTUTET HA €HEPTHja H KOMYHHUKALH
7.1 MpexHU U TTOCTPOjHHA 3ATITHTH (MHHHMYM)

« Ha Touxa Ha ipuKIyUOK: 27/59 (mog/HagHanon), 81U/810 (mog/Haadpeksenimja), ROCOF/anti-
islanding (o 6apame Ha JICO), sync-check (ako ce Gapa)

o Jlmmvicku u3soam: 50/51 u SON/S1N (umu Hacounu 67/67N) co ceNeKTHBHOCT

e TpaHchopMarop/Ke/mgja: 3alTHTA 0] IIPCONTOBAPYBaEke M KPaToK cIoj; II0 IloTpeda
mudepertidjanna (§771) 3a morodeMa cUrypHocCT

7.2 VmpaByBatbe U TeXeMeTpHja

s+ JlokameH cucTeM 3a Hajzop W yopasyBame/PLC Ha BATEPUCKM CHUCTEM + jameyuHcKa
TePMHHAMHA eauHia 3a JJCO (ako ce b6apa)

o CurHanu: cocToj6H Ha TIPEKHHYBa4uM, MepeHu Bpeamoctd P/Q/U/A, amapMu, orpaHHuyBaiba,
KOMaH/Ia 3a HeKIIyuyBame (trip)

. Yecro ce 6apa JAJCHUHHCKH HaaA30p 3a HSBOpI/I/CKJIaZ[I/llHTa TIPUKTYYCHH Ha MPCIKa.

7.3 XapMOHUITH U PEAKTHBHA MOKHOCT

e PCS Mopa ga TH ApXKHM XapMOHMIIMTE M (IHKCPOT BO JO3BOJICHH TPaHMIM W Aa 00e30eau
YIIPaByBamhe ¢O pPeakTHBHA MOKHOCT/(pakTop Ha MOKHOCT 1o yonoBH Ha JICO (BooGuuaeHo PE-
cetupambe K Q(U) KapaKTepUCTHKA).

8) 3azemjvBame U rpoMoOpaHCKa 3aMITHTA

e 3azemjypauka mpexa 3a TC (CH moctpoj + tpancdopmarop + HH Tabna) co MOTEHIM)aIHO
H3E/THAYY BaThe

s [IpoBepka Ha JOIHpPEH/YeKOPEH HAIIOH (0CO0EHO aKo HMa METaJHH OTPAIH H IIPHCTAIIHH MATeKH)

* ['pomoOpaHcKa HHcTalaIHja Ha 00jeKTOT U IpeHarnoHcka 3amrtuta (SPD) Bo HH 1 koMmyHUKaIcKH
JIHHUN

9) TecTHparbe U MYINTabe BO pabOTa { THITHYCSH TIIAH)

+ KaOnm: MHOTY HHCKa (ppeKBeHI]ja/izoaatmck Tect (3a CH), IR/continuity (3a HH)

+« Tpancdopmarop: ratio, winding resistance, oil tests (ako e MacieH), GYHKIIHOHATHH TSCTOBH HA
CHTHAJTH3AIHH

e [IpumapHW/ ceKyHIApHN HHjCKLIH 33 PeJIcjHA 3aIITHTA, [IPOBEPKA HAa CCJICKTHBHOCT
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. CHCTCM 3a Haja3op H praByBaH:C/,Z[&J'[C‘II/]HCKa TCpMUHAHa CAWHWIA KOMYHHKAIMH H
(I)yHKI_[[/IOHaJ'[GH TIIPUEMHH TECTOBH Ha JIUIE MECTO

+ IIpoGHa padoTa co peKHMH Ha TIOJNHE Ibe/TIpasHehe | ToTBp/a Ha ycaosn Ha JJCO

10) IIpuka3 Ha TPOTIOIM (OPHEHTAIHOHO) — TipHTaroeHo 3a PC MakeaoHmja

Bamyra: EUR (u TpECMETKA BO MEK]T).
Kype: Bo npumepot e 3emeH cpene kype 1 EUR =~ 61,53 MKJT (o6jasen kako ,,HEPM EUR ... 61.5300¢
Ha KypcHa THCTA).
JB: CTaHAapHa cTarka 18% (TIpUKaxaHO O/ACIHO).

Ienure ce 6e3 JIJIB, Timruro EPC/meenda, co BRIyUeHH HabaBka + MOHTaKa + OCHOBHH HCITUTYBAatha.
OBa ¢ OyleTcKa TIPOIICHKA (peasiHaTa 1{cHa 3aBUcH o7 OpeHMoBH, yeaosu Ha JICO, Tpaca, reoinormja,
TIPHUCTAIL, POKOBH).

10.1 Tabena — 6ynieTcka mpecmetka (63 JIJ/IB)

Ea.  mena HMsHoc
(EUR) (EUR)

CraBka Ko

Cunos  Tpanchopmatrop 6 MVA 20/0,63 kV (ONAN), mpogarormi,
TPAHCIIOPT, MOHTA3KA

1 165.000 165.000

. 4 n eToiTa
CHmoctpoj (24 kV) ,4 Kesum (Tpad o + MEpHO-CTIOjHA + 2 TAaIeKy BOIHH), 1 95.000 95.000
CO TIPEKVHY Ba4ll M MEIy3aKIyyy Bamba

3amitHTa, Mepeme W aBroMarhka (peneja, opomno 0.25, RTU/SCADA,

25.000 25.000
TenekoMyHHUKarHja 10 J[CO)

HH rnasHa passogHa tadma 0,63 kV, 26 kA 1 55.000 55.000
HH wunctanarmja 0,63 kV — 225 m (nmHW/Kabnu Bo KaHaJ, HOCAYH, 275 m 355 79.875
3aBPHICTOIM, TCCTHPAHE)

20 kV  pamekyBogH (2><884- m = 1,768 km) co 1,768 42,500 75 140
CTONO0 BU/H3OTMATOPH/TIPOB OIHHK/3EMjOBO/T km

3azeMjyBarbe U rpoMobpanHcka 3amTHTa (Mpeka, SPD, apecrepi) 1 18.000 18.000

I'page:xkuy paboTH (TeMeNH, KaJa 3a Macjo, KaOEJICKH POBOBH/KaHAJH, 1 65.000 65.000
IaTHOpMH, OTpaja)

HcermityBama H IyHITake BO padoTa (pejiej TeCTOBH, IIPHMAaPHH HHJSKLIHH,

1 15.000  15.000
SAT)

IIpoekTHpaibe, peBU3Hja, COTIACHOCTH, HAT30P, TEOAE3H]a 1 30.000 30.000
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En. wnena H3zHoc

Crapka Ko
(EUR) (EUR)
Mery36up 623.015
Hermpeapuaenn/pesepsa (10%) 62.302
BKVIIHO (6e3 J1/IB) 683.317
€3
EUR

BxytmHo (6e3 IJIB) Bo MKJT: 685.317 % 61,53 =~ 42.167.524 MK/I.
10.2 Co A/IB (18%)
+ BxymHo co JIJIB: = 808.673 EUR

*  BrymHo co JJJIB o MKJI: = 49.757.679 MK/]

42 AHAJIN3A HA TPOLIOITH 3A ITPHRKJIYYHOK HA BATEPUCKH CUCTEM 3A
CKJJIAJJMPAILE HA EJIERTPUYHA EHEPI'MJA ,, TEHW-U COHIIE*

1) Omnr onve Ha mpukTydokoT (2 MW BATEPUCKHY CUCTEM Ha 20 kV)

IIpeamer e TIPHKIYYYBake Ha cKIaadITe Ha edexTpuuHa eHepruja (BATEPHCKH CHUCTEM) co
HHCTAJINpaHa akTHBHA MokHocT 2 MW Ha exekTpomucTpuOyTHBHa Mpexka 20 k'V, Tipeky coIlcTBeHA
MpUKIYyYHA TpadocTraHuifa co TpaHcdopmarop 2.5 MVA u cpeTHOHAIOHCKA TIOCTPOjKa co 4 KeluH:

« 1> CH tpado-renuja (H3B0J KOH TpaHcdopMmartop),
s 1x CH mepHO-cTojHa KeJlHja (Mepethe H CTI0jyBambe/ pasaBojyBalbe co MpeKaTa),
e 2x CH manekyBOAHH KeJIHH (B¢ JHHHCKH ModHIba Ha 20 kKV).

3a NpHKIyUyBake Ha O0jeKT Ha AMCTPHOYTHBHATA Mpeka ¢ MoTpeOHo PemieHme 3a cormacHOCT 3a
MPHKJIYUYBALE (BazKH 1 32 “HHCTAJHPAhe Ha VPE 32 CKIAJNPAmke Ha ¢JACKTPUYHA CHePIHja”) H OapameTo
¢¢ MOAHCCYBA MPeKyY e-TmatdopMara Ha EJCKTPoauc TPHOYITHja.

2) E mromnonHa GyHKIHOHATHA TileMa (JJOTHKA Ha BP3YBabe)

Turmiano (HajuecTo Kako BMeTHYBatbe Bo 20 kV mpcreH/ mHHH]a):



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

20 kV mpexa — JInrncrko mrosie 1.1 — CH cobuprmm — Junucko mone 1.2 — npoaomkypame Ha 20 kKV
JIHHI &
Opn CH coOupHUIm:

*  MepHo-criojuo mione (co mepai TC/TH u TipekHHyBa4 3a cTI0jyBathe/HCKIYUyBaIhe),

« Tpado mone (13BoA KoH TpaHchopmatop 20/0.63 kV).

Ilotoa:
s« Tpancdopmarop 20/0.63 kV, 2.5 MVA
— HH TJIaBeH pasBox 0.63 kV
— HH HHCTAJAITH]a 125 m (Kkabm1 HITH IITHHOTIPOBOM)

— PCS/mmseprepu Ha BATEPHCKH CUCTEM (iBoHACOUHO: TOTHEHE/ TIPa3HEhe ).

3) Cpeanonartoncku fex 20 kV (kemuw, onipeMa, GYHKITHH)

3.1 JlaxexyBoiHA KeTHH (2 TTOMHIbA)

HawmereTH 3a Bie3/m3nes Ha 20 kV BogoBH (TTpcTeH WIH pajHjaIHO HATIOjYBaHhe) H OOHYHO COApIKAT:
*  TOBAapCH IPCKUHY BaY/PacKIoIyBay (HUH IPSKHUHYBAY BO 3aBHCHOCT O KOHIICIITOT),
*  3a3eMjyBad
*  MEXaHHYKHU H eJeKTPHYHH OToKaaH (HHTEPIOK) 3a 6e30e/HO MaHeBpHparbe,

e  UHJUKaTOPH 3a TIpHCYcTBO Ha HaroH (VPIS/VDS) u npHKIy Yo 3a HCMHTYBamke Ha KadiH (ako e
KaBeIICKH U3BOM),

s  TIPEHAMOHCKH ONBOHHIM (110 bapame Ha OJIC/TipoekT).

Harmomena 3a JMHUHTE: HaBeJEHO € J€Ka JIBETE JHMHHCKH IMOJHbA MpoAonKysaar co 20 kV Bogosu co
JmomkuHa 774 m. Bo TipakTHKaTa 0Ba HajUeCTO 3HAYH:

s I BKYIHO 774 m HoB 20 KV BojA (BKIYyUYBajKH JBa TIPABIH/CETMEHTH),

e wm 774 m mo cerMeHt, Te. 2 X 774 m = 1,548 km BKymHO Tpaca.
Bo TpoIIornuTe Mo [oy TH MPHKaKYBaM ABETE HHTESPIIPETALWH 32 Jja HEMa PH3HK.

3.2 MepHo-cniojHa Keja
DOyHKIMH:

s McpeHhe Ha aKTHBHA M PEAKTHBHA ¢HepTHja Bo 4 KBagpaHTH (import/export, Q+/Q-) — BaxkHO
ounejkin BATEPUCKHW CUCTEM e 1 ToTpoIyBad H IPOH3BOAHTE T,

*  CIOjYBambE/PasABOjyBabe 07 MpekKaTa MPEKy BaKyyMCKH MPEKHHY Bay (THITNYHO),
e MECTO 3a MEPHH TpaHchOPMAaTOpH:
o TH(HT) 20 kV,

o TC(CT) 3a mepHa tpyma (knaca criopes 6apame Ha OJIC) 1 moceGHa TPy 3a 3alTHTA.
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e MOXKHOCT 3a JAAJICUMHCKA TeJIe CHTHATH3AINA]a/CHCTEM 3a Haf30p U yripary Bambe (ako OJIC ro Gapa).
3.3 Tpado-kemuja (3o KOH TpaHcHopMaTop)
DOyHKIMH:
e  HamojyBame Ha TpaHc(hOPMaTOPOT H HETOBO HCKIIYUYBambe MPH AeeKT/IIPSONTOBapyBabe,
e 3aIITHTA (BO 3aBHCHOCT O KOHLICIIT):
o BapHjaHTa A: TIPeKUHYBaY + 3alITHTHO pelie (HajuecTo 3a 2.5 MVA),

o papHjaHTa b: TOBapeH NPEeKHHYBa4 + OCUTYPYBauH (IIOPETKO Kaj TIOTOJNEMH MOKHOCTH,
3aBUCH 0 TTomTHKA Ha OJ[C).

3.4 HoMUHATHH CTPYH (32 OpHEHTAIH]ja)

s Ha 20 kV, 3a 2.5 MVA.:
[ 2.5MVA 79 A
20kV 7320 kV
« Ha 0.63 kV, 3a 2.5 MVA:
; 25MVA 5290 A
0O T3 063Ky

Osa mipakTiyuHoe 3Hayd Aeka HH Bpckara 125 m mMopa fa e MIMHOMPOBOA HIH MoBeKenapaeTHA
KaOJIM cO COOJABETHO AUMCH3UOHHPAILE U JCPETHPamha.

4) Tpaucdopmarop 2.5 MVA (20/0.63 kV) — TeXHHYKH Oapatba
Trrmrasy poekTHU Oapama:
e« MoKkHOCT: 2.5 MVA, dpexpenimja 50 Hz,
o mamonm: 20 kV /0.63 kV,
e perymapambe: od-noya mpedpayBay (£2x2.5% W CIYHO), ocBeH ako OJ[C Gapa MOMHAKY,
s JTaJUIHO cpecTBo: MackeH (ONAN) wm cyp— u3bop criope mokarmja/TII13,

e onpema: TepMoMeTap, peie Byxom (ako € MaclieH), HHIHKATOP HUBO, IPEHATTOHCKH OJBOIHHIH HA
CH cTpaHa, 3a3eMjyBarbe Ha Ka3aH/jaapo,

s TpaIelKHO: MOCTAMEHT + MacJ0-Kaa/coOHPHIUK (3a MacJieH), orpajia U IPICTAI 3a OJPKyBabe.

3) HuckoHamorcku jien 0.63 kV — rmaseH pa3soq 1 125 m BHaTpellHa HHCTaNAIfja
5.1 HH rnasen pa3zsoyq (0.63 kV)

e [JIaBeH IPSKHUHYBay (HaH3MEHHUYHA ¢TPYjaB) co MOTOpPEH IOTOH/MaJICHHHCKO HCK/IyUyBame (IO
motpeba),

e  MEPHH HHCTPYMEHTH H KBAJHTET Ha €JIEKTPHYHA SHEPTHja (TI0 J0TOBOP),
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*  CeIeKTHBHOCT co PCS zamrruTH,

e  ¢MHOHACOUHA CTPYja HAMojvBame (OaTepUCKH TOMHAY) 3a KoMaHgun koma Ha CH/HH (ako ¢
moTpedHo).

5.2 HH umcTanarmga 125 m (KaOaw MM NIMHOTIPOBO)
ITopaam rogema cTpyja, TEXHHYKH Haju4e cTH pelieHHja:
s  [MMHOTPOBOA (MHHOTIpoBoa) 2,000-2,500 A, wim

e TIapasiesTHH KabIm (Ha Tp. 3-5 mapajieaH 1o (asa, 3aBHCHO onl
Tpecek/MaTepHjan/ iepeTHPatha/HAYHH Ha TTONaTAThe).

Ce npoeKTHpaar:
¢ Tpaca (kabelcky TIONMMIA/ KaHA W), TiokapHa kiaca (L.SZH kaje e oTpeGHO),
*  [1aj Ha HATIOH, KPaTKOCIIOjHU YCJIOBH H TEPMHUKHN HalpeTramna,

. SQSCijBaH)e U H3ETHATYBahe Ha l'IOTeI{L[I/[j AJIH 10 II€JIa JOJLKHHA.

6) 3aniTHTa, aBTOMAaTHKA H YCIOBH 3a padoTa co mpexa (BATEPUCKH CUCTEM cnetm¢uku)
MuHuMYM (YHKIIOHATHOCTH KOH 0OHYHO ce Oapaar 3a m3Bop/ckaagumte Ha JICO:

s HaJACTpYjHA H 3eMjocmojHa 3amtuTa (50/51, SO0N/51N) Ha CH crpaHa,

s TIO/HajJHATIOHCKA U Mo/HagdpeksenTHa (27/59, 81U/810),

*  aHTH-OCTPOBCKa GYHKIHja coraacHo Oapama Ha OJIC,

e JIOTHKA 3a HCKIAYUYBathe MPH Je(ekT Ha TpaHchopMaTop/ocTpojka,

s ONOKAJH 32 MAHSBPHPAILE CO 323€MjyBaY/ BpaTa/ IPEKHUHY BA',

s MOXHOCT 3a TelleMeTpHja/TelecHTHammsanHja ako OJ[C moOapa (cTaTycH, MepHH BEIHYHHH,
anapMu).

7) 20 kV pomoru (774 m) — TEXHHYKH OTIHC
Bo 3aBncHOCT 071 MPOSKTOT/YCIOBUTE Ha TEPEH, BOJOBUTE MOKE JIa ce:

e xabencku (momsemmum): 12/20 kV XILPE kaben, poB, MecodyHO JeTo, MpeylpeayBaika JIeHTa,
KaOEIICKH CTIOjKH H 3aBPIHHITI,

¢ BO3JIVIIHH (aeKyBOX): OSTOHCKH/METAIHU CTONOOBH, MPOBOAHHK, M30JIATOPH, 3a3eMjyBambe Ha
CTOTOOBH, 3aIITHTa O TIPCHAIIOHH.

H360poT JUPEKTHO BIMjac HA TPOILIOKOT H POKOT.
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8) Tpowowp (opuelrauHona upeeMersa 3a uisenda so PC Maeyounja)

Ba:xHo (IUTo ¢ BKIVUSHO): TpaHedopMaTop 2.5 MVA, CH ke, HH uHeTanargga 125 m, 20 KV BoJosH
774 m, TPafeKHH MOHTa3KHH, HCITY Batba, TPOEKTHPAE .
He e BrIyYeHO: eBEeHIVATHH HaJoMeCTOLEVYCIOBH 3a MPIKIYYYyBame IUTo TH mpecMerypa OJC mo
peticHize (OBHE c€ MOCeOHA CTABKA ITO MOCTAIKa).

Kypc 2anpecmetka: 1 EUR = 61.5 MKI} (OpHEHTAI[TIOHO).
8.1 BazHn Tpomowt (63 20 KV pogoen)
Opuerramono: == 297 500 EUR (= 18.3 miomonn MKD) - sxayuyea:
s rpanchopyarop 2.5 MVA,
e  CHmpoctpojra 4 KemIl + KIOCK 00JeKT,
s MepHA/pelcjHa orpeMa,
«  HH paseu passos,
¢« HH ppcka 125 m (kaOnu/TIEHHOTP 0BOA),
s 333CMjYBAIBC/TPOMODPaH,
& IPajIgEHH M MOHT@XEHI pabo,
¢ TeCTHpama H IyITame,
¢ TIPOCKTIIPambe/HAI30P.
8.2 Moparok 2a 20 KV pojgosu (774 m)  1Be MOMKEHM UHTEPLIPSTALHA

lHoaosmy ce A@Ienn THIHYHA SJHHIMHE TPOINCIH (MarepHjail + uape)0a), cO PAacloH INTO RO [IPaKea
HAJMHOTY 3aBHCH OJ TPaca, CKCIIPOTIPIL allHja, pacKory/acalt, THIT ¢TONO0EH, OPQ TIPEMIUHE U CIL.

Jomxuaa 1To  ce OpHeHTAIMCKH Tpomok 3a 20 Bryrino  (6e3 BrymaHo  + 10%

Bapujarrs
APHIITA hakTypHpa kV poaosI pesepsa) pesepsa
BosayieH 0.774 km (akc ¢ _ ~ 361,306 LUR (=
- = 30,960 EUR =2 328,460 KLIR i
BOT, ERYHHO) ’ ’ 22.2 M MKD)
TogzeMmen 0.774 km (akc ¢ < 69.660 LUR v 367.160 KUR =~ 403,876 LUR (=
KaGen arnHO) TORENIE TARL TR S 4.8 MMEKD)
BozavieH 1.548 km (ako ¢ | = 395,362 LUR (=
" = 61,920 FUR 72 359420 FITR
BOS 2NT74 m) ’ ’ 24 3 M MKD)
Tloas 1.348 k ~ 480,502 LUR (=
omenert 1348 km @ e 50 30 EUR ~ 436,820 EUR : (

Kxabeu 2%T774 m) 29.6 M MKD)
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43 AHAJIN3A HA TPOLIOITH 3A ITPHRKJIYYHOK HA BATEPUCKH CUCTEM 3A
CKJIAJJHUPAILE HA EJIEKTPHYHA EHEPI'HMJA ,, TEHH-H COHIIE*

1) Onicer 1 OCHOBHH TIapaMeTpH Ha TIPHKIYY0KoT (5 MW BATEPUCKH CUCTEM Ha 20 kV)

IIpeameT Ha OMKCOT & MPUKJIYUOK Ha ckiajuimiTe Ha enekrpiyHa eHepruja (EATEPUCKU CUCTEM) co
akTHBHA MOKHOCT 5 MW Ha enekTpogucTpubyTueHa Mpexka 20 KV, npeky cunos TpaHc(opmarop 6 MVA
H COTICTBEHA TPaHC(POPMATOPCKa CTaHHIL@/TIOCTPOjKA CO:

s+  Tpancdopmarop 6 MVA (20kV /0,63 kKV) — faen off IPUKIYIOKOT H ce TIPECMETYBa BO TPOIIIOIHTE
+ Buarpenma HH mHeranatja 0,63 kV, qomkuHa 225 m
« CH moctpojka (20 kV) co:

o 1 cpenmoHamoHcKa Tpado Kenuja (137163 KOH TpaHC hopMaTop)

o 1 cpeJHOHAIIOHCKa MEPHO-CIIOjHA KelHja (Mepeme + CIOjyBame KOH MpeXa CIIOpen
yciosH Ha JICO)

o 2 M3BOAHH JAJICKYBOTHH Keyrrm (20 kKV)

¢« On apere JaNleKyBOJHH TIOMHEBA TpogokyBaar 20 kV ganmexyeogu co gomxuHa 884 m. (Bo
TpecMeTKaTa Mmooy € 3eMeHo 2x884 m = 1,768 km BkymHo; ako 884 m € BKymHO 3a JiBaTa Boja —
TPOIIOKOT 32 TUHH{a ¢& TIPETIONOBYBA.)

IlocTarkaTa ¥ yCJIOBHTE 3a IIPHKIYYYBalhe BO IPAKTHKA T Je(DHUHHPA OIIEpaTopoT Ha JUCTPHOYTHBHHOT
cucteM (JICO) mpeKy corIacHOCT/TEXHHYKHU YCIOBH 3a IIPUKIIYYY Balhe H BAXKEUKH MPE;KHH ITPaBHIIA.

2) KOHIIENT 1 ¢THOMMHICKA GYHKIHOHAIHA IIeMa (OTHCHO)

BATEPUCKHW CHCTEM (PCS wmmeeptopu) padotn Ha 0,63 KV HauzmMeHWMHa CTpyja (JIBOHACOUHO:
noJHe e/ mpazHebe). Ox PCS mmesure ¢e dopmupa HH cobuprimia/mrapaa HH Tabma, ma mpeky HEH
BPCKa (225 m) c¢ HalojyBa CHIOB TpaHchopMarop 0,63/20 kV. Ha 20 kV cTpaHa TpaHchOpMaTOpoT ce
nosp3vea Bo CH moctpoj (20 kV) ox Kame IpeKy MepPHO-CIIOjHATA KeMMja M JAMCKYBOJHHTS KM
MPUKIYYOKOT C& BP3yBa HA JUCTPUOYTHBHATA MPeska (PajJijaliHO WM BO MIPCTEH — 3aBUCHO O YCIOBHUTE
Ha [ICO).

3) Huckonanouckw gen 0,63 KV (225 m)
3.1 I'maena HH pa3sogna tadna (0,63 kV)
+ HommHamHa MokHoceT: 1o 6 MVA (o Tpadcdopmarop)

 HowmmHamna ctpyja Ha 0,63 kKV:
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o 325 MW (mpumep PF=0,95) ~ 4,8 kA
o 3a6MVA=S55kA

e llpakTyuma ummomikaigija: HH onpemata mMopa aa ¢ Bo Kiaca > 6 KA (COOUPHIIIH, IIPSKITHY BadlL,
IIHHCKH CHCTeM/KadlH), CO COOABETHA TEPMHYKA H AUHAMIYKA H3/IPAKIHBOCT H CEJIEKTHBHOCT.

Tormramm Gy HKIpH:

s [MaBeH NPeKHHYBAY (HAM3MEHMMHA CTPYja) CO MepHa (GVHKLHja, CENSKTHBHA 3aIlTHTA H
JATEYHHCKO YITPaBY Bathe

e M3pom koH PCS-eMHHIM (CO COTICTBEHH MPEKHHY BaYH/OCHTYPYBayH)

e Mepema: U, I, P/Q, erepruja, THD (TtoxkenHo 3a J0Ka3 3a KBAJIHTET HAa €HEPTH]A)
3.2 HH Bpcka 225 m (kKabIH WM ITHHCKHA KaHa)
ITopaau BHCOKHTE CTPYH, HajuecTa peair3alpja e:

*  INMHCKH KaHaJ (IMHOIpoBoa) 6300 A, mm

+ mapaienayu HH kaOencku Bofo B (IOBEKE MapaJic IHU KaOum 1o (aza), Bo KaOSJICKH KaHaJL/POB, CO
KOHTPOJHPAHA Pacipeieida Ha CTPyja H TePMIYKH YCIIOBH.

Ce npeiBHIy BaaT:
¢  MEXaHMYKA 3aIITHTA, HOCAYH, MPOTHRIIOKAPHH IIPETPATH Kajlc MIHYBa HH3 00jeKT,
*  MEpEHE Ha Iaj Ha HamoH (Len: THIIHO <2-3% so HH jen),

. SaSCijBaer Ha METaJHH OOBUBKI/KaHATIU 1 HOTGIﬂU/IjaI]I{O H3CTHATYBAThE.

4) Cunos tpanchopmatop 6 MVA (20/0,63 kV)
4.1 THImIYHA TEXHUYKH Oapamba

« Moxnoct: 6 MVA (pesepsa Haj 5 MW 3a 3aryOl/peakTHBHa MOKHOCT/TIPEONITOBAPYBAbE TI0
PEEKHM)

* Hamonm: 20 kV / 0,63 kV, 50 Hz
o Jlagewe: ONAN (cTaHgapaHO)
« Bexkropcka rpyna: Hajuecto Dynll (1o yeormacysambe co PCS u JICO)

e Perynaimja: off-circuit tamosu £2x2,5% (nmm no yexosu Ha JICO; Bo mpakTika, BATEPHUCKH
CHUCTEM d4ecTo ja HOCH peTyJalijata TpeKy HHBEPTOP)

4.2 Ompema U 3aIITHTH Ha TpaHcopMarop
« byxom peite (3a MacieH TpaHcGopMaTop), TEPMOMETPH (HAMOTKH/MACJIO), IIPUTHCOUCH BEHTIT
+ [IpcHarmoHCKH oaBoAHHLIM (arrester) Ha 20 KV cTpaHa

« Kaga/oapuepa 3a Macio, ako ce Oapa (SKOMOIIKH YCIOBH)
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5) CpeaHoHaroHcKa TocTpojika 20 KV (kemmi)

ITocTpojkara ce mpoekTHpa Kako 24 kV kmaca (ctammapgno 3a 20 kV Mpexu), co HOMHHAJHA cTpyja
HajuecTo 630 A (cTpyjata Ha 6 MVA Ha 20 KV e =~ 173 A, ma 630 A ¢ ToBOJIHO co pe3epsa).

5.1 Tpado kemija (20 KV — u3Boj kKoH TpaHcopmarop)
DyHKIHja: TIPHKIY Uy Bathe H 3aIlTHTa Ha TpaHchopmatopor o 20 kV crpaHa. THITHYHO COAPIKH:

*  BakyyMcKH TpekuHYBad (VCB) wimM TopapeH mpekuHybad (LBS) co ocurypysadu (3aBHCH Off
mommTukata Ha JICO 1 6apaHaTa celeKTHBHOCT)

®  323¢MjYBAUKH HOX, MEXAHHUKH H SJICKTPHYHI METY3aKIydyBaha
« 3amTHTHU peneja (50/51, SON/51N, mo niorpeda 49/27/59)

5.2 MepHo-cmojHa kemmja (20 kV)

DyHKIHja: Mepethe Ha elleKTpHYHAa eHeprija Ha CH HUBO U cTIojyBambe/pa3aBojyBame co MpexkaTta Ha JICO.
e« Mepuu tparchopmaropu: CT/HT co knaca 3a Mepemse (Tormmmano 0,25/0,5S cornacHo bapaibe)

s MepHa onpeMa: JBOHACOYHO Mepelbe (import/export), PO, JaJeUIHCKO YHTabe (IO YCIOBH
Ha JICO)

e CrojHa GyHKIM]ja: PCKHHY BaY/ Pa3aBojy Bad M MOKHOCT 3a IvToMOupame cropeg J1CO

(TouHara KOH(UTYpaIHja — ILITO € BO CONCTBEHOCT HA HHBECTHTOPOT, a mTo Ha JICO — ce gedunmpa co
TeXHHYKHTE YCIOBH H IIPOEKTOT 3a IIPUKIIVYOK. )

5.3 JiBe ganeKyBoAHH Keauw (20 kV)

Oyurimja: apa HezapucHA 20 kV u3BoAa (MMHHCKH TIOMNAEA) KOM TPOMOILKYBAaaT cO JAJCKYBOMH.
Turmuso coppixat:

e VCB co pengjHa 3amTHTa HacOUHA/HEHAcOYHA TIpeKyMepHa cTpyja H 3emjoctioj (50/51, 67,
SON/51N/67N — o koopauHaruja co JICO)

s  HHAHKAI(Hja Ha JedpeKT U JTOKATHO/ JaTeUHHCKO YIIPaBYyBambe

*  3a3eMjYBaUKH HOX H MeTy3aK/IyuyBama

6) 20 KV ganexyBoau (2884 m)

Buzejku e HaBemeHO ,JaJIeKyBOI", HAJUSCTO ce MOJpa3dHpa Haa3eMeH BOJ, HO pealH3aljara Moxe Ja
oune v momsemen 20 kV xaber ako Tpacata/ypOaHU3MOT TaKa HAJOKYBA.

6.1 Hamzemen 20 KV Boj (THITHYHA eTeMEHTH )

s apMHPAHO-OETOHCKU/YSIHYHH CTONO0BH, TeMelH (Kajie Tpeba)
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e TIPOBOJHHK (Ha Mp. Ham3MeHW4YHa cTpyjaSR wm Al-merypa), H30MaTOpCKH CHHIMPH/IIOCT
H30JaTOpH

*  3a3eMjyBaibe Ha CTOJOOBH TIO NPAaBHIIA, [POMOOPAHCKA 3aIITHTA H OBOJHULIH Ha KPHTHYHH TOUKH
s PAcUNCTYBAIbe HA KOPHAOP, TSONC3Hja H COTIACHOCTH 3a Tpaca
6.2 Ilomsemen 20 kV Bog (ako c¢ Hapa)

e xaben i NA2XS(F)2Y wium exprBaieHt (12/20 kV), Bo poB/iieBKH, cO KaOENCKH 3aBPIICTOIH U
CTIOJKH

*  TIOJ3eMHHOT BOJ € 3HAYHTEIHO TOCKAI o Km o HaJA3eMHHOT (HCKOI, BpaKalbe Ha KOJOBO3,
CITOJKEL).

7) 3amTHTa, aBTOMATHKa, KBATHTET HA CHEPTHja M KOMYHHKALH
7.1 MpexKHU U TTOCTPOjHH 3aTITUTH (MHHHMY M)

« Ha Touxa Ha mipukayyok: 27/59 (mog/HagHarnon), 81U/810 (mog/Haadppexseningja), ROCOF (1o
Gaparmbe Ha JICO),

o Jlumvickn w3soan: 50/51 u 50N/51N (umi Hacounu 67/67N) co ceNeKTHBHOCT

e Tpanchopmarop/kenmja: 3amTHTa o TIPEONTOBApYyBame W KPaTok cIoj; T0 ToTpeda
mudepermiijanta (§771) 3a moTodeMa CUTYPHOCT

7.2 VipaByBatbe H TeXeMeTpHja

e« JlokameH cucTeM 3a Hagzop u vhopasyBambe/PLC Ha BATEPUCKM CHUCTEM + jameynHcKa
TepMuHaIHa exquHAiR 3a JICO (ako ce dapa)

e CurHanm: cocTojOM Ha TIPSKHHYBauM, MepeHH BpeaHoctd P/Q/U/, amapmu, orpaHH4yBaiba,
KOMaH/a 32 HCKIIYMYBamhe

. Yecro ce 6apa JAJCHUHHCKH HaA30p 3a I/BBOpI/I/CKJIaL[I/IIHTa TIPUEKITYYCHH Ha MPEKa.

7.3 XapMOHHITH U peaKTHBHA MOKHOCT

e PCS Mopa ga TH JAp:XKHM XapMOHUIIMTE H (IHKEpPOT BO JO3BOJISHH TPaHHIM H Aa 00e30eau
YIPaByBamhe CO PEaKTHBHA MOKHOCT/(pAKTOp HA MOKHOCT TIo YenoBH Ha JICO (BooGidacHo PE-
cetupame HIH Q(U) KapaKTepHCTHKA).

8) 3azemMjyBambe U rpoMoOpaHCcKa 3alITHTA

s 3azemjypauka mpexka 3a TC (CH moctpoj + tpancdopmarop + HH 1abna) co MOTEHIM]aIHO
H3E/THAYY BAThe

e IIpoBepka Ha JOIHPEH/UCKOPEH HATIOH (0COOEHO aKO MMa METANHM OTPATH H TIPHCTATIHH MATEKH)

s+ ['poMoOpaHcka HHcTalaIHja Ha 00jeKToT U IipeHaroHcka 3amrtuTa (SPD) so HH 1 koMyHUKaIHCKH
JIMHHUN
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9) TecTHparbe U MyIITabe BO padOTa (THITHYSH TITAH)
+ KaOmm: MHOTY HHCKa (ppekBeHI)ja/m3onarmeky TecT (3a CH), IR/continuity (3a HH)

« Tpancdopmarop: ratio, winding resistance, oil tests (ako e MacieH), GYHKIIHOHATHH TECTOBH Ha
CHTHAJM3AIHN

s [IpumapHi/ceKyHIapHH HHjeKIMH 3a peJiejHa 3aIlTHTa, IIPOBEPKA Ha CEJIEKTHBHOCT

. CHCTEM 3a Haja30p H praByBaH)C/I[aHC‘II/]HCKa TepMUHAHa CIHHWI[@ KOMYHHKAIMH H
(I)yHKI_E[/IOHaJ'[CH TPUHEMHI TSCCTOBH Ha JIUIE MSCTO

s IIpoGHa padoTa co pe:KHMH Ha TIOJHE Ibe/TIPa3Hetbe | TTOTBp/a Ha ycaosn Ha JJCO

10) Ipuka3s Ha TPOIIHOIM (OpHEHTAIHOHO) — TipHTaroeHo 3a PC MakeaoHuja

Banyra: EUR (u pecMeTKA BO MK]T).
Kypc: Bo npumepot e 3emeH cpeieH kype 1 EUR =~ 61,53 MKJT (o6jasen xako ,,HEPM EUR ... 61.5300¢
Ha KypcHa THcTa).
JAB: CTaHAapHAa cTarka 18% (TIpUKaxaHO O/IASIHO).

Ienure ce 6e3 /B, Trmmiuno EPC/useen6a, co BKIyUeHH HaDaBka + MOHTaka + OCHOBHH HCIHTYBaba.
OBa e OyljeTcKa TPOICHKA (peasHaTa 1{eHa 3aBHCH of OpeHaoBH, yoaosH Ha JICO, Tpaca, reoiormja,
TIPHCTAIL, POKOBH).

10.1 Tabena — 6yniercka mpecmeTka (0e3 JIJIB)

Ea.  mena HsHoc
(EUR) (EUR)

CraBka Ko

Cunos  TpaHchopmarop 6 MVA 20/0,63 kV (ONAN), momaTormi,
TPAHCTIOPT, MOHTA3KA

1 165.000 165.000

j —4K + -CIIOjHa +
CHmoctpoj (24 kV) ,4 Kemun (Tpad o + MepHO-CTIOjHA + 2 TaleKy BOIHH), 1 95.000 95.000
CO TIPEKHMHY Ba4l H METy3aKIydy Bamba

Samitura, Mepel-bfi H aproMaTHKa (peneja, oponmo 0.2S, RTU/SCADA, 1 25.000 25,000
TeJleKoMyHHKaLHja 1o J[CO)

HH rnaBHa passogHa Tabma 0,63 KV, 26 kA 1 55.000 55.000

HH wunctanarmja 0,63 kV — 225 m (nmHW/Kabmd Bo KaHaJ, HOCAYH,
225m 355 79.875
3aBPIIETOLM, TECTHPAIHE)

20  kV  pgamekyBogu  (2x<884 m 1,768 km) co 1,768
CTONO0 BU/H3OTMATOPH/TIPOB OIHHK/3EMjOBO/T km

42.500 75.140
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Exa. uena Msuoc
Craeka Ko

(EUR) (EUR)
3azeMjvBalbe W rpoModpaicKa sawrrura (pexa, SPD, apectepn) 1 18.000 18.000

I'panex 0 , K . Kab ! N
PpajciKHU paooTid (TCMCJ]IL KajJa 3a Macjo, KAaOoCJCKIT pOBOBLL KAHAJIH, 1 65.000 65.000

waaropmn, orpasia)

HermiTyBamha U IVILITAC BO PAGOTA (PCIIC] TCCTOBM, TIPHMAPHEL HE[CKIIL,

SAT) 1 15.000 15.000
IIpockTipaise, PCBH3I|A, COTIACHOCTH, HA 30, Teoac3ija 1 30.000 30.000
Meiysoup 623.015
HenpeapuaeHi/pesepsa (10%) 62.302
BKY1IHO (6ez JIJIB) ]?L?If”

BrynHo (6c3 IJIB) Bo MK/ 685.317 x 61,53 = 42.167.524 MK]].
10.2 Co AJIB (18%)
*  BkymHo co JJIB: =~ 808.673 EUR

¢ BxymHo co JJAB o MK/ = 49.757.679 MKQ

44 AHATHN3A HA TPOIIONH 3A THTPHROIYHOK HA BATEPHCKH CHCTEM 3A
CKIATUPAILE HA ETEKTPHYHA EHEPTHJA ,, HOPOHK ITAVEP<

1) OcHOBHI NapaMeTpI 11 KOHLIENT Ha TIPHKIY HOK

Crmamunireto Ha enekrpiuda cHeprifja (BATEPUCKH CHYICTEM) co P = 1.18 MW ce nprxiyuysa Ha
cpeqHoHanoHcka (CH) Mpeka 20 KV npeKy CONMCTBEEHA (HOBOM3TPALSHA) IPHEKITYUHA TPAaOCTAHIIIA CO:

s cHeprercki TpaHcdopmatop 20/0.63 kV, S5 = 1.25 MVA (BIVYCH BO NOPHKIVUOKOT H BO
TPOIIOLIHTC),

s« CH PasBOALO HOCTPO]Y Balbe 20 kV co 4 e ML
1= CH Tpado kemija, 1~ CH MepHO-cII0jHA KeJOMja. 2~ H3BOJHH JATCKVBOIHH KeIHH,

s pHarpemHa HH mrctaxamja 0.63 kV, gomxima 125 m,
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e me 20 kV maneKyBoIHH TpacH, co HaBe/eHa JomknHa 32,840 m (Bo TIpakca OBa HAjuecTO € BKYITHA
JOJDKHHA Ha TPACHUTE, HO TTOJI0IY JlaBaM H CLIEHApHO aKo € MOeAUHEYHO 110 H3BOJ).

IIpu BakBa HHCTaIHMpaHa MOKHOCT, TPUKJTY Uy Bathe Ha HIBO 10(20) KV U3BOA € BO COTNACHOCT CO MPEXKHHTE
npasmia 3a oriceT 400 kW <P < 5,000 kW.

2) E mpononHa ((pYHKIMOHAIHA ) TIIEMA H TPAHHIA HA MPUKIYIOK (TOUKA HA TIPHKITYYY BAHhe)
Turmrusa GYHKITHOHATHA CEKBEHTIA (TEKCTYATHO):

9. 20 kV mpexa (OAC) —

10. CH panexysoa(u) —

11. CH u3BoaHU JaieKyBOJHH KemH (2X) —

12. CH mMepHO-cTIojHA KenHja (Meperbe + CI0j/MPEKHH Ha TOYKA Ha TIPHKITY Uy Bambe) —

13. CH Tpado kemmja —

14. Tparcopmarop 20/0.63 kV, 1.25 MVA —

15. HH 0.63 kV unctanarmja 125 m —

16. HH passon / PCS / BATEPHCKH CUCTEM.

Touka Ha 3aeAHIYKO MPHKIIY Uy Bathe (TOUKA HA TIPHIITYYY Baihe ) TIPAKTHUYHO ce Aedurupa Ha CH crpanata
HAa MEPHO-CTIOjHaTa KenHja (MecToto Kage OJ[C Moke Ja H3BPIIM HCKIyUYBAmkhe H Kaje CE BPIIM MEPHO
CBH/ICHTHPAE ).

BHaTpeIHHOT MPHKIY YOK (HHCTaIalllja) € ACI0T O KpajoT Ha HaJBOPCILHNOT IIPHKIYYOK A0 00jEKTOT Ha
KOPHCHUKOT, IITO JUPSKTHO Io mokpuea saimara HH 0.63 KV tpaca o 125 m.

3) TeXHWYKH OITUC TI0 CHCTEMHU
3.1 CpeaHoHaoHCKo pa3BoiHO TIocTpojyBame 20 kV (4 kenmm)
Ommima 6apamba (THITHYHO):
e HoM. HamioH: 24 kV ompema (3a 20 kV mpexa), 50 Hz,
s HOM. cTpyja Ha cobupHHIH: 630 A (i 1250 A ako ce Gapa pesepBeH KalalfUTeT),

s KpaTKocTiojHa W3pAcmBocT: 16-20 kA / 1s (ce moTBpayBa co cTyAHja 3a KPaTOK cIloj Ha TOYKa Ha
MPUKIYIVBAkE),

¢ CTelleH Ha 3aIITHTa H H30Jal[Hja CIIOpe] MEIYHAPOJHH H BPOTICKU CTAHAAP/H (TIPAKTHKA: MeTal-
OKJIOTIEHO/ METAT-3aTBOPEHO TIOCTPOJYBAEBE).

(A) CH tpado kemgja (1x):

e BakyyMckH nipekuHyBad (VCB) 24 kV,
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e 3amtaTeH penej (50/51, SON/51N; mo morpeda HacodHa 3eMjoctiojHa 67N, 3aBHCHO O MpEKHATa
KOH(UTYpaLija),

e wmepar TT/HT 3a TexHMUKO Mepeibe U 3amTHTa (oAJeHo o GakrypHOo Mepetbe ako OJIC Taka
bapa),

e KaDeNcKH 3aBPIISTOIN/AMATEPH KOH TpaHcdpopmatop (20 kV).

(B) CH MepHo-cTiojHa Kemja (1x):

¢ MepHH TpaHc(pOpPMATOPH B MEPHH YPeH 3a (paKTypHpaibe,

e crmoj/mpexur ¢yakidja (VCB wiM ToBapeH TIpeKHHYBaY <O MOMKHOCT 3a JAJEUHHCKO
yIpaByBamhe — o 6apaibe Ha OJIC),

s  KJIeMHH OJIOKOBH/TECT-OJOKOBH 3a MePHH KPYTOBH H KOMYHHUKAIIHCKH HHTep(ejc 3a JATSUHHCKO
UNTAbE.
Mpe:kHHuTe TIpaBuna ornamysaar jgeka Ha CH MepemeTo € HHIUPEKTHO, CO HAIMlOHCKH MEpeH
TpaHchopmarop Kaca 0.5, cTpyeH mepeH TpaHcdopmaTtop kiaca 0.5 wiu 0.5s, U Opojusio 3a aKTHBHA
eneprija wiaca 1 (B/MID), peakTiBHa Kiaca 2, co MOKHOCT 3a TIpoQHIH/apXHBHparbe H CHCTEM 3a
coOHpame T0JaTOLH.

(C) JIBe M3BOHU AANCKYBOAHH KeHH (2X):
e u3Boja koH 20 kV janexyBoj (cexoja KemHja 3a €Ha Tpaca),

« ompeMa: VCB + penej (axo OJIC 6apa TieNocHa CeNeKTHBHOCT/ AANEUHHCKA PEKI03ep TOTHKA) HIH
TOBApPEH TIPEKHHY Ba4 + HH/THKATOP 3a AepeKT (BO 3aBHCHOCT 07 KOHIIETITOT Ha MPEKara),

e 33JOJDKHTCIICH 3¢MjOCTIOCH TIPEKHHY BaY/Y3EMjVBad H HHTSPIIOK.

3.2 JlameuHHCcKO YTIpaByBame H TeJleMeTpHja (BaXKHO 32 CKIIAHIITA)

Bo u3sMeHHTe Ha MpeKHHTE [IpaBHIa ce HaBeyBa 00BPCKA 3a CHCTEMH 3a JaJeYHHCKH IIPEHOC HA TIOaTOIH
M CHCTEM 3a JAJCYHHCKO YNPaBYBame Ha MPEKHHYBAUHUTE 33 KOPHCHHIIHW/TIPOH3BOAHUTEIH U CKJIAHUILITA
(YCEE), 3aBucHO o/ KareropHjara H MpUKITY YHHOT HarmoH. [ITpakTHUHO 0Ba ce peajH3Hpa co JajJeUHHCKa
TePMUHATHA €IHHHIIA/KOHTpoep, KoMyHuKaImja (omruka/GPRS), u /O xon CH mperwiHyBaum/MepHH
YpeAu.

3.3 Eneprercin Tpancdopmarop 20/0.63 kV, 1.25 MVA

Hamena: npuzarogysarse Ha HalloH H 00¢30¢ayBame pe3epBeH KarmaumreT Hax 1 MW sa saryou u
PeaKTHBHA MOKHOCT.
Turmruro: ONAN, Dyn11 (wmu ciope)t 6apatba Ha PCS), Tanosu +£2%2.5% (W1 MOMHPOKO ), TEMITepaTypHa
3ammrTa, Byxomn (3a MaciieH), peHartoHcKa 3ammtita Ha 20 k'V cTpaHa.

3a opHeHTallja Ha LCHOBHH HHBOA (pedepecHTHH MAKCHMAJHH €AUHHYHH LEHH CO BIPaJyBamke BO
peTHOHANHHU TieHoBHHI), 20/0.42 kV Tpanchopmarop ox 1000 kVA e HaBeJeH co 1ieHa, TITO MOKe Ja ce
KOPHCTH caM0 Kako HHIUKATHBHA OcHOBa (Bamiata u3semba e 1.25 MVA m 0.63 kV, ma peanHo omu
TIOBUCOKO).
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3.4 Baarperia HH uncTtanarmja 0.63 kV, L =125 m
Omdar:
+ HH katencka muHHja/IIAHONP 0Bo] o TpaHchopmatop a0 HH passon/PCS,
e KabeNcKH MOJTHIH/KaHATH WIH TT0/[36MEH poB (aKo € TIoTpedHO),
e 3ABPIICTOLM, ITAILY4H, IPHK/IYYYBAke, 00SICKYBathe, HCIUTY BAKS Ha H30/IALI]A.

(TTopaju sucokn HH crpyu Ha 0.63 KV, HajuecTo ce KopHcTH MHHOMPpoBoy 1600-2000 A iy mapameiHu
KabeJICKH BOJIOBH TI0 daza.)

3.5 20 KV maneKyBOAH — BKYITHA JOJDKuHA 32,840 m (v 2%32,840 m)

Tum: Bo MaKeJOHCKa AHCTPHOYTHBHA IIPAKTHKA ,,/JaleKyBOL“ HajuecTO € BO3JYINHA JHHHja (OCTOHCKH
CTONOOBU), HO KOHEUHHOT H300p (BO3AYIITHO/KabeICKH) TO Y CIIOBYBa Tpacara, Jo3sou u Oapama Ha OJIC.

3a opHeHTal[Hja Ha MAaTEPHjalHO-MOHTakHA cTaBKa 3a 20 kV CH CKC (mokpueH nipoBoaHuk) 3x(1x70)+50
mm?, BO PETHOHAJIEH TIEHOBHUK € HaBeaeHo 2,400 RSD/m 3a ,uenopaka u MoHTaka“ (cTaBka 3a 20 kV).
OBa HajueCcTO C€ Ha/OMOJIHYBa CO TPOIIOIM 3a CTOTOOBH, TEMEIH, apMarypa, PacKJIOIKH, 3a3¢MjyBamba H
TIPEMHHH.

3anITUTeH Mojac / KOPHOP: MPEKHATE ITPaBIIa HaBeAyBaaT 3a BO3AYIIHU Bogosu 1-20 kV 3amTHTeH nojac
,,BO TIHpHHA o7 10 m o7 ocoBHHATa" (BaXKHO 32 UMOTHO-TTPaBHH PabOTH H 03BOIH).

4) 3anrruTa, CeNeKTHBHOCT H KBAJIHTET HA €HePTHja { MHHHMAJEH CET)
3a BATEPUCKH CUCTEM Ha 20 kV, pooOH4yacHO ce MPoeKTHPA:

*  HaACTPVjHA/3¢MjocTojHa 3amTHTa Ha CH m3somuTe M Tpado KedHjara (¢O CEICKTHBHOCT KOH
OJ10),

e U/F 3amimuTi M aHTH-OCTPOBCKA JoTHKa nipeky PCS (wnmm pernej Bo MepHO-CIIOjHATa KellHja, ako
OJ1C 6apa),

s orpaHdyyBame Ha Qmukep/xapmonmm (PCS co GUITPH/KOHTpONA), MO CTYAHjA 3a KBaJHUTeT Ha
HAIOH HA TOUKA HA TIPUKIIYYY Bakbe,

s KOOPIMHALMjA HA MIOBTOPHO BKIAVUVEBaihe {ako OJIC uMa peKIO3HPaibe HA M3BOIUTE).



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

5) Ilpuka3 Ha TPOTIOIH (OPHEHTAIMOHO, ajanTupado 3a PC MakemoHuja)

BanyTta u xousep3tja: Bo mpecmeTkara gasaM EUR u MKD co 1 EUR = 61.4843 MKD (mjapuHHcKH Ky pe

IITO BaKH o 01.01.2026).
3a cTaBKH TIpe3eMEHH Of] peTHOHAJEH IIeHOBHHK Bo RSD kopuctam pedepenter kype 1 EUR = 117.3666
RSD.

Hammomena: Hajronemata HeH3BECHOCT € JaJeKyBOJoT (THII Ha Tpaca, TepeH, IPEMHHH,
EKCIPOTIPHJAITH/ COTAACHOCTH, Jlam 32,840 m ¢ BKYIHO WM TT0 H3BO/). 3aToa AaBaM 2 clicHapHja.

5.1 Eumuuna nipetnioctaska 3a 20 kV aaneKyBoj (BO3AYIIEH, TTOKPHEH TTPOBOTHIUK )

s opuenrampono 30,000-45,000 EUR/km ,kmy4-Ha-paka“ (MarTepHjald + MOHTaxa + TeMelH -+

THITHYHA apMaTtypa).
Kaxo cuapo: camo miposomHuik/MoHTaxka 3a 20 kV CKC 3x(1x70)+50 e HaseaeH 2,400 RSD/m
(~20.5 EUR/m).

5.2 Tabema Ha TPOMIOIM (CPeHO crieHapHo: 35,000 EUR/kim)

3acJHIHIKH TPOTIOIH (HE3aBUCHO OJT IOJKIMHATA HA TaTCKYBOIOT):

E muHeura BrynHo

CraBka Kou. Ex.
(EUR) (EUR)
Tpancdopmarop 20/0.63 kV, 1.25 MVA (Habapka+monTaxka) 1  xomrmi. 45,000 45,000
CH j 20kV -4« -
.pasnoz[Ho ITOCTPOjYBAE kemu (Tpado, MEpHO 1 o 65.000 65,000
CIIOjHA, 2 AANCKY BOTHIL)
HH 0.63 kV wumctamarpja 125 m  (KaOmm/THHOTPOBO,
1 koMt 30,000 30,000
TTOJTHILH/KAHaJTH, 3aBPIIICTOITH)
SCADA/RTU + i
HOMYHHIAII)A (RQISTHHCKO | e, 15,000 15,000
YHTabE/YIIPaBYBAEE )
CTymmu/mapaMeTpUpahe Ha 3aIITHTA + CEIEKTUBHOCT 1 xomILI. 8,000 8,000
3azemMjyBambe/TpoMOOpaH U TIOBP3YBathe 1 womm 12,000 12,000
I'page:xxkant  paGoru  (muardopma,  TeMeld,  POBOBH,
1 KoMILI 25,000 25,000
oTpaja/TIpHCTaI)
Hcermtyrama u mymrame (DAT/CAT, penej Tect, Mepemne) 1 koMt 8,000 8,000

Mery306up — 3aeTHHYIKO 208,000
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5.3 Crenaprio A — 32.84 km ¢ BkyImHa JonknHa Ha 20 KV manxekyBogute
Craska BxynHo (EUR)
3aeaHu4KO (011 rope) 208,000

20 kV maaexyson 32.84 km % 35,000 EUR/km 1,149,400

IIpoexTHpatbe/ Mo3BoIH/ HaI30p (F6%) 81,444
Hernpeapuaenu (=10% Ha Mery36Hp) 143,884

Bxymao 6e3 J1/IB 1,582,728 EUR
Bxymao 6e3 JI/IB 8o MKD = 97,312,948 MKD

5.4 Cuenaprio B — 32.84 km e mo m3Boj (BKymHO 65.68 km)
Crapka BkynHo (EUR)
3acTHIIKO 208,000

20 kV mamexyson 65.68 km x 35,000 EUR/km 2,298,800

IIpoeKTHpathe/ TO3BOTH HaI30p (6%) 150,408
Hernpeapuaenn (~10% Ha Mery30Hp) 265,721

Bxymao 6e3 JT/IB 2,922,929 EUR
Bxymzo 6e3 1B o MKD = 179,714,231 MKD

5.5 Bp3a uyBCcTBHTEIHOCT 3a JAaleKyBoa (ako ireHata ¢ 30k—4 5k EUR/km)
s+ Crenapuo A (32.84 km): ~1.39 — 1.97 mumior EUR 6e3 JIJIB

Crenaprio B (65.68 km): ~2.54 — 3.69 mumiorn EUR 6e3 JIJTB
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45 AHAJIM3A HA TPOLIOIIH 3A 3AEJHNYKHN ITPUKJIYVUHOK HA ®OTOHAITIOCKA
EJIEKTPOLOEHTPAJIA ,,MHT COJIAP“ 1 BATEPHCKIM CUCTEM 3A CRJIAJIMPAILE HA
EJIEKTPHUYHA EHEPT'HJA ,, MHT COJIAP*

1) OmuT onuc Ha 3a€THUYKHOT MPUKITYY0K

doroHaroHckara emekTporieHTpata ,MHUT COJIAP (50 MW) u Oarepuckoro cimammmTe ,MUT
COJIAP“ (50 MW) ce TIpHKIy4YyBaaT Ha eNeKTpPONpeHOCHaTa Mpexka TIpeKy 3aeMHHYKa TpadocTaHHIa
110/35 kV co 2% cumau Tpancdopmaropu 35/110 kV, 63 MVA (BxymHO 126 MVA).

KiryyeH omepaTHBeH aclleKT: BO HOPMAJIEH Pe:KHM MaKCHMAaJIHHOT HETO-H3BO3 MOKE Jia IocTHTHE Ao 100
MW (50 MW @®E + 50 MW BEC npu mpa3sHeme), a HeTo-yBo3 (monHewbe Ha BEC) mo 50 MW, co
OTpaHHYyBarka CIOPes TpaHc(OopMaTropcKaTra cIOCOOHOCT, JOTOBOPEHATA IPUKIYYHA MOKHOCT M N-1
KpHTepuyMHuTe. N-1 KpPHTEpHyMOT Kako TIPHHIMIL 33 aHAIM3a HA HCHA M € SKCIUMIMTHO TIPHMEHET BO
MEIICO MpexeH KOAEKS.

2) KoHIIeNT Ha €JHOJMHKCKA MeMa (JIOTHYKA)

O®F mone (0.8 kV mmBepTopu) — 0.8/35 kV 6mox-tpatcdopmaropu — 35 kV xomektop — 35 kV BmesHu

TI0JIba BO TC
BEC (barepun + PCS) — 0.8/35 kV tpancdopmaropu (mm PCS co MB Tpanchopmarop) — 35 kV
KOJIEKTOP — 35 kV BIIEC3HU TIOJIHEbA BO TC

35 kV cobupHuiia — 2% TpaHcdopMaTopeky nomaba 35/110 kV — 110 kV cobupuuia — 2x 110 kV
JIAJEKY BOHH TT0MHIba — ABoKpYxkeH 110 kV manexyson (2.7 km) — moctojua METICO 110 kV Touxa

3) TpadocTarmria 110/35 kV — 110 kV jem (TipeHOCHO HIUBO)
3.1 IIpeKIIoIHO OCTPOjYBAELE U IO

IToctaBenocta Ha 110 kV jgemor (AIS — HaJBOpemIHO MOCTPOjyBambe, THITHYHO perienne 3a 110 kV)
ordaka:

e 2 mwsne3nn 110 kV manmekyBomHu moimiba (3a ABokpy:xuuor 110 kV jgamexyBoJ, oqHOCHO jaBa
He3aBUCHH KoJia),

s 2 TpaHcdopMaTOpCKH TTONHIBA (TT0 eHO 3a ceKoj TpaHchopMaTop 63 MVA),

s (MIperopawiiBo) CEKIHOHHPAE/CIIOJHO ToJie Ha COOHPHHIM WIH (GYHKIIHOHANHOCT 3a
CEKIUOHNPAILE IIPEKY Pa3eIUHYBAULL (33 CCPBUC/ OIPKYBAS H VIIPABYBamke ¢o AceKT).
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.
3.2 I'mapHa ompeMa 1o 110 k'V Tode (THITMHO)
3a cexoe 110 kV mosie BooOHUYacHO c& MPEIBUTY BaaT:
e TmpexuHyBay 123 kV co coo/jBeTHa KPaTKOCIIOjHA H3APKIHBOCT,
e paseAuHYBauH (JIMHHCKH/ COOHMPHIYKI) H 3a3¢MjYBaUKH HOKE BH,
« cTpyjuu Tpancopmatopu (TT/CT) 3a 3amTuTa U Mepebe,
s HamoHckd Tparchopmaropu (TH/HT wm KHT),
e  TIPEHANOHCKH OJ{BOTHHIM

o repmuHam 3a OIITHUKO 3A3EMIVBAUKO JAXKE/PLC kxoMyHuKanuja (o Oapame Ha
MEIICO).

3.3 VipaByBaibe cO HAITOH/PEaKTHBHA MOK
®F unsepropute 1 PCS Ha BEC moxar jma 06e30e/1at:
+ paboTa BO 3a/JaJICH COS( OTICET,

o Q(U)/P(U) dyHKIIH | TIOAIPIIIKA HA HATIOH,

e Op3a UHAMIKA 3a KOMITEH3aIIHja H CTaOMTH3AIH]A.
Bo mpoekror ce Jedunnpa 3asaauyky Plant Controller/cucTeM 3a yIipaByBaibe cO eHepTHja Koj ja
roopmuanpa GE u BEC Bo omHoc Ha 3agaieHara touka ox MEIICO (P, Q, Hamon Ha 110 kV,
OTPaHIUYBatha HA TPaHCHOopMaTOPH/ JaNEKYBO).

4) TpadocTammtia 110/35 kV — 35 kV jen (cpe/HOHATIOHCKO coOUpame)
4.1 35 KV pa3sBomHO IMOCTPOjYBAEHE
Ha 35 kV cTpanaTa ce npeBHIyBa MeTaI-00I0KEHO Pa3BOAHO MOCTPOjyBahe (BHATPEIITHO), CO:

e 6 BuesHH 35 kV janeKyBoJHW KaOeICKH TOMHIba (TONKYBarbe Ha ,4ecT“ Kako IMecT), KOH TH
mpudakaar Konektopute o1 OF 1 BEC (WM moBeke KOMEKTOPH M0 CEKITHja),

s 2 tpaHcdopmaropeku 35 kV momumba (3a Bara 63 MVA Tparcopmaropn),
s (MIperopawiiBo) CIOjHO MOJIE 3a ceKIoHupare Ha 35 kV coOupHuIn,
®  PE3CPBHH IMOJHIGA 3 WIHH IPOIINPY Bakha/ KOMIICH3aIja (Tio moTpeba).

4.2 Hutepdeje co OE u BEC

e« OFE 50 MW: gomekropeku 35 kV cucrem (KaDelNcKH) 0/ HHBEPTOPCKH CTAaHUIM/OIOK-
Tpancdopmaropu xo 35 kV momamwata o TC.
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BEC 50 MW: PCS (HausMeHHYHa cTpyja) cTpaHa Tipeky MB Tpancdopmarop(u) Ha 35 kV u
KonexTop a0 35 kV momimara.

Bo TC ce obe3demypa CHHXPOHH3AIMjA, OTPAaHHYYBaWHbe HA CTPYH, CENCKTHBHOCT Ha 3alliTHTH H

YCOImacyBame co KpaTKOCHOjI{[/[Te HHBOA.

3) Ipurayuen 110 kV neokpy:keH maiexysof (2.7 km)

5.1 Tpaca u KOHCTPYKIHja

Ce peamsupa gBokpy:keH 110 KV panekyeoa co gokuHa 2.7 km, co:

COOABETHHU CTOJIOOBH (PEIICTKS CTH/LIEBKACTH/OCTOHCKH — CIIOPE TEPEH H 03BOJIH),

bazHu NpoBOAHIIW (THII U IPECeK ¢¢ H30HMpaar 0 TEPMUMKH KPUTCPHYMH, I1aJ HA HALIOH U
KOPOHA/TIYM),

samrutHo jaxke wum OIITHYKO 3A3EMIVBAYKO JAXKE 3a tpomoOpaHcka 3amiTHTa H
TeNeKOMYHHKALHH,

TEMEJIH, TPUCTAIHU TTaTHINITA H SaSGijBaH)E Ha CTOJIOOBH.

5.2 3amTHTa U aBTOMaTHKA Ha AAJIEKyBOJ

Turmiuro ce npeasUayBaar:

JIACTAHIHA 3AILITHTA
aBTOMATCKO TIOBTOPHO BKITYYY Bathe

AudepeHIjadHa JTHHUCKA 3aIiTHTA HJIHM 3alllTUTa cO JajJcuMHCKa KOMYHHKalpja (ako Oapa
MEIICO),

terekoMyHuKamja mpeky OIITHUKO 3A3EMIVBAUKO JAJKE/ommuka 3a  TeliecCHTHANH,
CHHXPOHI3ALIMja M CHCTEM 3a HaJ30P H YIIPABYBaIbe.

6) 3amITHTa, MEPEHLE, CHCTEM 33 HAZ30P U YIIPABY BAILE H TEICKOMY HHKALIHI

6.1 3amTuTHN QYHKIHHN (TIpeTIopavwHBa KOHQHUTYpalTija)

Tpanchopmaropeka mudepeninjarHa amtuta (877T) + ByxoayTemMmepary pu/TipUuTHCOK,
3eMjocrioj/mpeonTopapysamke Ha 35 kV u 110 kV,
COOMPHIYKA 3aIUTHTA (IO IPOLICHKA — 0CO0CHO aKO HMa CeKLIMOHHPAELE),

perHcTparop Ha nopemetyBamba (DFR) 0 cHHRpO-PYHKIEH (T10 6apame Ha OIIeparop).

6.3 cHcTeM 3a HaA30p H YIIpaByBahe/ JaJedHHCKA TepMHHAIHA ¢HHHIIA H HHTETPaIfja

JloxaXeH crcTeM 3a HaJ30p U VIIPaBYBaibe/NaleudHCcKa TepMuHamHa exannmiia co IEC 60870-5-
104/1EC 61850 (ciopen bapatba),
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e temeroMyHuKaimicku mHTepdejc A0 HKI] Ha MEIICO (onmuka/OIITHUKO 3A3EMIYBAUKO
JAJKE),

+ cuaxporm3aija (GPS/NTP) 3a TouHH BpeMeHCKH 03HAKH.

7) IToMOTIIHI CHCTEMH H IpajieKHN/ 0e30e THOCHH pelieHrja
7.1 IloMoIIIHO HaTIojyBathe
+  Ham3MeHHYHA CTpYja corcTBeHa moTpontyBauka (0.4 kKV) mpeky coricTBeH TpaHcdopMmartop,
s gIHOHACOYHA cTpyja cHcTeM (110/220 VeqHoHacOYHA cTPYja) co OaTepHH H MTOTHAYH,
e  PE3ePBHO HAIOjyBambe (AU3E] arperar — [0 KPUTHUIHOCT).
7.2 3a3eMjyBame H rpoMOOPaHCKA 3aIITHT A
e ['maeHa 3a3eMjyBauka Mpe:xa Ha TC co KOHTpona Ha JOIMHPHH U YEKOPHU HAIIOHH,

e TIOBP3VBAIRG Ha OTpaja, KOHCTPVKIHMH, KaOeacku mTuToBH M OIITHYKO 3A3EMIYBAUKO
JAKE,

e TrpoMoOpaHCKa 3aITHTA Ha 00j€KTH U OTIpeMa.
7.3 IIpoTHRIOKAPHA 3AIUTUTA (TpaHChOPMaTOpH)
e Da3eHW/Ka/M 3a 3aJPAKYBAIbe Maclo
e JIETCKIRIja U TacHeHe (TI0 H300p: BOACHA Mara/TICHA/ TIPAIIIOK),

¢  TIPOTHBIOKAPHU TIPSTPAIH U IIPHCTAITH.

8) OnepaTrpHU pe:kUMU U N-1 ycios

3a mnaHupame U MpHbaKame Ha TPHKIYYOKOT, KIVUCH ¢ TPHHIRMIOT Ha N-1 CHTYPHOCT: MapaMeTpHTE
Tpeba 1a OCTaHAT BO JAO3BOJICHU TPAHULIM ITPH HCIIAaJ| Ha e/eH eJIeMEHT (JIMHHja/TpaHC(hopMaTop HTH. ).

IIpakTH4HO 3a 0BOj PHKITYYOK:

e llpm HopmanHa padota co 2x63 MVA, Moke Ja ce TIONP:KH BHCOK KOMOHMHHpAaH H3B03 (10
JIOTOBOPEHATA BPEIHOCT).

« llpn wcmag Ha emeH TpaHcdopMmaTop, octaHyBa 63 MVA, ma cHcTeM 3a yhpaByBame c¢o
cHeprija/Plant Controller Tpeba aBTOMaTCKH Ja TO OTPAaHMMH H3BO30T/YBO30T HAa HHBO IUTO IO
O3BOJTYBA MIPEOCTAHATHOT TpaHchopMmarop (Ha Mp. NMPHOPHTETHO JAa ce 3aap:xku 50 MW rum
COIJIACHO JI0TOBOP/ JUCTICUCPCKa KOMaH/Ia).



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

N Mrpmeearusent UpHkas ua rpowont (apanrupan 3a PC Makepounja)

OCHOBII 32 IMPOoLcHKA

38 SAMEHUN MIFIMKITOPH C¢ KOPHCTA JaBlH €BPOLICKH pedepelring speuoctn (Ha3Metn 9@a
cTpyjaER Unit Investment Cost Indicators), nanp. 2a 110 130 KV IBOKpYKIH HAJ3SMITH THILH U
LAMB3MERHYUA CTPYJa nogeranny (0 5 nosusa).

Kaxo TokanHa ,,peaMHOCT-MPOBEPKa”, IIOCTOI jaABSH NPHMEP 3a TeHIep of ~14 Mumions EUR 3a
4110 kY mmrmm BeymaHO ~100 km  (pexadmwmTaigija/zaMeHa Ha TMOCTOJHM TpacH, <o
TIPOSKT+MAaTe pIj A -HIATHILITA+ TS CTIHPAE) .

1IpecMeTiarTe oMoy Ce MIMIATURIE 1 3asucar o Tin pa 110 kW onpema (ALS/GIS), reoiormja,
HPUCTATHYT  DAaTHIITA, OPaj M jiusEMHA Ha 35 KV KONEKTOPH, 3aINTHTA O IS HHCKA
KOMYHIKaT(dja, 0aparu TectorM, veaorr off METICO u 1260p HA MPOIRROAMTETL

Koueepzmja: 1 LUR = 61.651 MKD (20.01.2026).
JUIB: cranapHa c1amnka 18% (ako e MpHMEH/THBO).

‘Tabena Ha Tponron (came 3a mprkay1ok: 1C + 110 kV janekysoa + Tpauchopmaroprr)

Craska IIncxko DBucoko Ihicke Bucoxo
(ME) (ME) (MMIT) (MMET)

IIpocKTIpas e/ CTY IHIY RO3BOIIFHAI30PD 0.50 0.90 30.83 55.49

TC 110/35 KV — rpagexuu paboTi, 00jeKTH, oIpana,

1.80 2.80 110.97 172.62

3338 M)y Bakhe

110KV AIS ompema (4 MOAHIBA + COBHPIHILA CEKLEjA, MSPIOL -

2.30 3.50 141.80 215.78
TT/TH, OITH)
Cheremn 3a 3ANITUTA, VIPABYBaHE, SCADA, 0.80 1 .40 1932 %631
TEINEKOMYHHKAL[HH
35 kV pazpogHO TOCTPOjyBame (MeTam-obnoEeHo), ~9—10 1.20 5 00 73.98 123.30
TIOIHIbA - - ' -
2+ TpaHcdopMaTop 110/35 kV. 63 MVA

00 3.20 123.30 197.28

(MCTIOPAKA+MOHT KA THCIUTY Batha)

110 k

V  JIBOKpY:KCH nanckyBox 2.7 km (CTOJOOBII,OSO 120 1932 73.98

mporoHEE, OTITUYKO 3AEMIVBAUKO JAJKE, Temem)

Ilymrawe Bo paboTta, Mepewa, Yycormacypawe (grid 0

20 0.35 12.33 21.38

compliance tests)

Meryzo

Hp  (0e3  pezepea): ~9.60 — 1535 M€ (= 591.85 — 94634 MMKJD)

Pezepra/HenpensuacHl (THIMIHE 10-15%): BRIAYYSHO BO CISAHHOT PENl

BxymHo (co pesepsa, Oes JIAB): ~10.75 — 1765 ME (= 66287 — 1,088.29 MMK)
BxynHo (co JJJIB 18%, ake ce npuMenyea): ~12.69 — 20.83 M€ (= 782.19 — 1.284.19 MMEK]I)
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46 AHAJIN3A HA TPOLIOITH 3A ITPHRKJIYYHOK HA BATEPUCKH CUCTEM 3A
CKJIAJHPAIBE HA EJIEKTPHYHA EHEPI'HJA ,, ©OPTIIC EHEPTI'ETHKA
OOTOHAITOHCKH NEHTPAJIIT*

1) OmuTo U KOHUENT HA TIPUKITY YOK

Barepuckoro cknagumnite (b ATEPUCKUN CUCTEM) co nrcramipana MokHoeT 50 MW ce mpHkiIydyBa Ha
enekTporipeHocHaTta Mpeka 110 kV mpexy Hosa 110/35 kV tpadoctanmma (TC) co eneH cuios
Tpanchopmarop 110/35 kV, 63 MVA (equmiaHa MokHOCT). [IpHKITyYOKOT ce peali3Hpa co TIPUKIYYeH
asoer 110 kV ganmexypon (ipe xoma) co gomkuHa 0,5 km, koj 3appurysa Bo e 110 KV mganekyBogHu
noJHmwa Bo Hoata TC.

IToctaBenoct Ha TC (1o Bamarta crielUdpHKaIgija):
s 110 kV noctpojka: 2 ganeKyBoAHH HOMHA + 1 TpaHcdopMaTopeKo Tone

35 kV moctpojka: 10 Bie3HH JaneKyBoaHH Tiomima (3a 35 kV mpukinyvoim koH EATEPMCKH
CHUCTEM 6roxoru/PCS-Tpatc d opMATOPCKH €/THHHUIR )

Cropen MEITCO, KOpHCHHKOT TH MOKPUBA TPOIIOIMTE 32 peai3alija Ha IPHKIYYHATa HHOPacTPYKTYpa,
a OTIepaTepoT ro AeHHIpa MPUKIYIOKOT IIPEKY CTYAHja/yCIOBH H JOTOBOP 3a MPHKIYUyBaIbe.

2) OCHOBHIH ¢JICKTPHYHU [TapaMeTpHU (3a THUMCH3HOHIUPAILE )
Tpancpopmarop 63 MVA:
e Ha 110 kV:
Lo = % =0,33kA—~330A

+ Ha 35 kV:
Iyg = % = 1,04 kA— ~1.040 A
EATEPHCKH CHCTEM 50 MW 1a 35 kV:

50

* B Eas

= 0,825 kA— ~825A

HpaKTH‘]HO, 0Ba BOJH KOH I/[360p Ha ornpeMa THITHYHO:

s 110 kV: Hom. ctpyja 1.250-2.000 A, KpaTKocTojHAa H3APAKIHBOCT criopen SC HUBO Ha Mpexka
(uecto 31,5kKA/ 3 8)

« 35 KkV: meran-o6mokeHa mocTpojka 1.250 A (mmm 2.000 A ako ce Gapa peseppa), 25-31,5 kA

3) Ipumapsa miema u onpema — 110 kV moctpojra

3.1 M360p Ha OpHUMapHA IeMa (THIIYHO PEIICHIE 32 3 TOMHIbA)
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3a 2 muHuckH + 1 TpancdopMaTopCKo Moe, BO NMPakca HAjuUecTo ¢ NMPUMEHYBa:
e gIHOCTaBHa coOHpauka ImHa (single busbar) co MOKHOCT 3a TIPOITHPYBATHE, WIH

e [-T-I. (Line—Transformer-Line) woHHTYypallja co jacHa CEICKTHBHOCT M CAHOCTABHO
YIIPaByBambe.

KonkpetHara miema ja yeornacysare co METICO (ycnoBH 3a IPUKITYYyBathe, CelIeKTHBHOCT, YITPaByBamhe
u onpekyBambe ). METICO nipenBHayBa H TepeHCKa MPOBEPKA/COTIACHOCT 32 MPHKIYYHHTE TIOCTPOJKH TIPET
CTaBams:E TIO/ HAIlOH.

3.2 Coctas Ha 110 kV ganeKyBoaHO mofie (3a cekoe o1 2-Te TIONHbha)
TurmdeH cocras:

¢ 110 KV npexuHy Bay

s Pa3IBOjYBAYH + 3a3eMjyBaUH

e wmepHH Tpaucdopmatopu (CT/HT) 3a 3ammTuTta 1 Mepetbe

e OJBOJHILI Ha [IPCHAIIOHH ) Ha JIMHICKA CTpaHa

¢ TepmuHaiHa ompeMa 3a OIITHUKO 3A3EMIVBAUKO JAJKE/FO (ako ce KOPHCTH ONTHYKA
BPCKa/3aIlITHTa cO JajJeunHcKa komyHuKarja mpeky OITTHYKO 3A3EMIVBAUYKO JAKE)

s MEXaHHYKH/SJICKTPHYHH HHTSPIOKOBH H JIOKATHH KOMaHIHH Ky THH
3.3 Coctae Ha 110 KV TparcdopmMaTopcKo moie

e 110 kV nipexuHy Bad (HITH, IO AOTOBOP, MPeKUHYBa4 Ha 35 kV cTpaHa Kako TJIaBeH MPEKUHYBay +
110 kV pasaBojyBadm; Ho 3a TIpeHOCHa Mpeka HajuecTo uMa HV mpexuHyBay)

s+ CT sa qudepermmjama/REF samrura

e QIBOJHHIM Ha nipeHarrory Ha 110 kV npukaydok Ha TpaHcdopmarop

4) Cunos tparchopmatop 110/35 kV — 63 MVA (aen o NPUKIYIOK)
4.1 THMIYHA TEXHUYKH Oapamba
+  MoxnocT: 63 MVA (ONAN/ONAF nmm ONAF/ONAF, mo TormioTeH Oumanc)
« Hamomnckn ogaoc: 110/35 kV
+ Peryiaumja: OLTC Ha HVY crpana (THaimdHO +10% Bo YeKopH ~1,25% HIH CJIMYHO)
+« Bexkrop rpyma: yecto YNd11 (mpumep), HO ce ycOTNAcyBa co Mpe:KHUTE YCIoBH Ha 35 KV
s  TepMOMOHHTOPHHT: TEMIIEPAaTypa Ha MAcJI0/HAMOTKH, aJapM/HCKIydyBambe

e Mexannuka 3ammuta: byxomr, PRD, HuBoMep, TIpoTeKyBambe/3aIpiKyBahe Macio
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4.2 3azeMjyBarbe Ha HEYTpama
+ 110 kV HeyTpana HajuecTo ¢ epeKTHBHO 3a3eMjeHa MPEKY CHCTEMOT Ha IIPEHOCHATA MpeKa

« 35 kV Heyrpama (H30JHpaHa/KOMIIEH3HPaHA/OTMOPHUYKA) ce JedHHHpa cIiope]] JOKalHaTa
MpexHa dpumozodrija U HapambaTa 3a 3eMjOCTIOJHH CTPYH

5) 35 kV noctpojka 1 10 BiIe3HH TIONMHIHA
5.1 Kownrerr
35 kV nocTpojkara € HajuecTo BHATPEILHA, MeTal-0010xeHa (metal-clad) co:

e IJaBHa COOHpauKa IMMHA (CO MOMKEH CEKIHOHHP)

e 10 BresHi/duaepeku momumba (3a 35 kV mpukayyor koH BATEPUCKHY CUCTEM 6nokoBH —
TIPAKTHYHO MOXE Aa oJroBapa Ha 10 PCS/step-up emmrmitm ~5 MW 1o duimep)

« TpaHcdopmaropeko 35 kV mome (LV crpana Ha 110/35 k'V TpaHcdopmarop)

¢ JIOTIONHUTETHH MOTHIHA TITO 00WYHO ¢ MPEABHIYBAAT HAK0 He ce “IaleKyBoaHu”: mepHo (HT),
CEeKIHOHO/cTIojHO (bus coupler), pe3epBHO (3a TIPOTIHPY Bambe )

5.2 Kabmi/Bpekn kou BATEPUCKH CUCTEM
Op 35 kV momimarta A0 BATEPUCKHM CUCTEM GnokosuTe ce TPUMeHy BaaT:
e 35kV KaOm co cOOABSTHA CTPYJHA U3APAKIUBOCT, TEPMHYKH [IPOPAYYH H SKPAHUPAIHE
e KaDEJICKH 3aBPIICTOLI (TEPMIYKH/ TIPHETY YHH IJIABH), IIPCHATIOHCKA 3aIlTHTA Ka/I¢ ¢ MOTPeOHO

e jacHa rpaHML@ Ha corcTeeHocT/oapkyBame (1TC « BATEPHCKH CHUCTEM mocTpojki) BO
COTJIACHOCT €O JIOTOBOPOT 32 TIPHKIIY Uy Bathe

6) IMpurayyuen aeoer 110 KV ganexyeog — 0,5 km
6.1 OCHOBHH €JIEMCHTH
s+ gBojHO Kono 110 kV (aBe TpudazHu Koda) Ha 3aeTHHYKH CTOJOOBH WIH TapajelHa Tpaca (1o
IPOEKT)
e  TIPOBOJHUIM (HAU3MEHHUYHA cTpYjaSR/A AHanmsMeHITUHA ¢TpYja) H30paHH CIIOpeT:
O TEPMHYKH KATaIMTET (2330 A 1m0 K0JI0 KAKO MIHHMMYM 3a 63 MVA tpancdep Ha 110 kV)
0 MEXaHHYKH KPUTCPHYMH (Mpa3/BeTep)
©  KPaTKOCIIOJHH HaIlpeTarma
o  OIITHYKO 3A3EMIJYBAUKO JAJKE (TIperiopadIBo) 3a:
O CHCTEM 3a HaJ[30D H YIIPABYBabe/ TEICKOM
O 3alITHTA cO JAJEUMHCKA KOMYHUKALIja

o CHHXPOHH3aIHja/BpeMe ako ce Hapa
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6.2 TepMHUHaLHHU

Ha xpaesute (Bo HoBata TC W Bo ToYKaTa Ha TMPUKIYYyBahe KoH moctojHror 110 kV jazom) ce
TIPEABH/TY BaaT:

*  [IOPTaJH/TEPMHHAIHH KOHCTPYKIHH
*  OJBOJHHILI Ha MPCHATTIOHH

e« crojyBambe HA OIITHUKO 3A3EMIVBAUKO JAJKE 1 OTITHUKH 3aBPIIETOITH

7) PenejHa 3aIITHTA, aBTOMATHKA U MEPEThe
7.1 110 KV JMHHHCKA 3aIITHTA (33 CEKOS KOJIO)
Komoumarmja (THImHO ) :
e HcTaHIHAa (21) WM HacoveHa TIpeKycTpyjHa (67/67N) + 3eMjocmiojHa
*  aBTOMATCKO MTOBTOPHO BKIyYyBame (AlIB) — no cormacHocT co MEIICO

*  3AINTHTA CO JAJCUMHCKA KOMYHHKaimja rpeky OIITHYUKO 3A3EMIYVBAUKO JAXE (87L /
permissive), ocoOeHo KOpHCHO OUIejku TuHHjaTa e kpatka (0,5 km)

7.2 TparchopmaTopcKka 3aIlITHTa
« upepenrmjanaa 87T, REF, npekycTpyjHa, TeMIieparypHa
e Onokaau u noruku 3a OLTC/anapmu
7.3 35 kV dugepu (10 moymmma)
*  TIpEKYCTpyjHa + 3eMjoctiojHa, cenekTnpHocT ¢0 BATEPHUCKH CUCTEM 0n0K 3ammiuTi
e HacoUHOCT ako 35 kV Mpe:XaTa MMa JBOHACOUHH TEKOBH
7.4 KoMmepIijanHo Mepetbe 1 MOHHTOPHHT

MEIICO 6apa Mepeibe Ha aKTHBHA M PEaKTUBHA CHEPTH]a/MOKHOCT Ha TOUKA Ha TIPHKITYYYBATHE H MOKHOCT
32 MOHHTOPHHT Ha PEaKTHBHATA Pa3MeHa (BaKHO 32 HCIIOTHYBAIe Ha PCAKTHBHUTE Oapatba).

8) VipagyBatbe, cHcTeM 3a HaJ[30p H YIIPaBY Balhe M MPEKHH Oapamba (BaxkHo 32 BATEPHICKH CUCTEM)

bunmejku BATEPHCKHW CHUCTEM e woHBepTopcku moroH (power park module), KoHTpomara Ha
peakTHBHATAa MOKHOCT/HAMOH ce AoroBapa co MEIICO, BriayunTeHo H:

*  MOXKHOCT 3a JaJICUHHCKO 33/1aBathe CETIIONHT 3a PEaKTHBHA Pa3MeHa
« jgospoicH deadband (0 10 £5% ox 1 pu)

*  JuUHAMHYKH oArosop: 90% ox mpoMcHata Ha Q BO 5 CEKyHIM U CMHUPYBame BO 60 ceKyHAU (3a
voltage/reactive control pexmm)
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IIpaxTHyHO, 0Ba 3HAYH JICKa BO IPOCKTOT 3a MPHKIYUOK MOpa Ja cc IMpe/BU/IaT:
e CHCTEM 3a HaJ30p H yTpasyBate Touku (P/Q/U/L, cTaTycH, KoMaHIH, aJapMH)
e CHHMah¢ Ha HApyIIyBarkha H BPEMEHCKA CHHXPOHH3ALIH]ja

e  KOMYHHKAI[HCKa BPCKa (OITHKa, PYTEPH, cajoep-cerMeHTaIR a)

9) ITOMOIIHK CHCTEMH U IPAJISKeH el (e oj IpukiayyHara TC)

e ¢IHOHAcOYHA cTpyja cmereM (110/220 VemHoHacouHa cTpyja) co OaTepHH M IIONMHAYH 32
YIIpaByBarbe/3aITHTH

e UPS 3a IT/xoMmyHUKaI[HH

e  HaM3MCHHYHA cTpyja pacipenenoa (0,4 kV), CONCTBEHA IOTPOIILY BaUKa, HAABOPSIIHO PS3CPBHO
HATIOjyBae (IO KOHIIET)

e 3a3eMjyBayKa MpeiKa H MEPEIhe Ha OTTIOP, TIOTSHLIH]aIH Ha JOMHP/YeKop
e  orpaja, BUACOHAA30pP, KOHTPOJIa Ha MPHCTaIl

s  TIPOTHUBMOXKAPHA 3AIMTHTA (0co6eHO0 Kaj TpaHchOopMaTOp — jaMa 3a MAcTIo/3a/pKy BAThe )

10) HermTyBatba U MyMHITame Bo paboTa
o habPHUKU T¢CTORH { (Ha0PHYKH MPHESMHH TECTOBH) 32 TPAHCPOPMATOD/TIPEKHUHY BAUM/ PEICH

¢  TepeHCKU TeCTOBH (IIPHEeMHH TeCTOBU Ha JIHIIE MeCTO): H30MAIlHja, TaH-0, oMckH Mepetba, HT/CT
MIPOBEPKH

e cnd-to-end TecTHpAme HA JIMHHCKA 3aIUTHTA (0COOGHO aKO HMa 3aIUTHTAa CO JAJICUHHCKA
KOMYHHUKAI[H]a)

. CHCTEM 3a HaJ30p H YTIPpaByBahe H TCICKOMY HUKAITHCKH TECTOBH

e TESCTOBH 3a HAIOHCKA/pEeaKTHBHA peryaaimja u yeormaceHocT (MEPSO i qedurmpa/moTepaysa
apaMeTpHTE H PEKHUMHUTE)

11) Ipuka3 Ha TpormotH (agantipadu 3a PCM) — co Tparchopmarop

BamyTta: EUR (mla MKD)
Kypc 3a mpecmerka: 1 EUR = 61,6507 MKD (pedpepentno Ha  20.01.2026)
JAB: cTaHJap/AHa cTarka 18%

KoHeuHata BpeHOCT BO IIpaKca cé IOTBPIYyBa IIPEKY YCIOBH/CTY/Hja M JOTOBOP 3a IPHKIYYYBAIHE CO
MEIICO, # 3aBHCcH 0/ TOUKATa HAa MPHKIYUyBame, SC HABO, TIPHCTAIISH T1aT, €KCTIPOTIPHjal[iH U JIAH HMa
patotu Bo moctojHara TC.
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11.1 Pearime-radena (THIMYEH OvIeT 3a Hoba 110/35 kV TC + 0,5 km 1soeH 110 KV [IB)

Lp. Craexa (1 O IPHKIYYOKOT)

10

IIpouener

TIpoekTH/cTYIHI/ e BHIHH/ IO3BOE HAT30D 430.000

3emjmmure — TrpagewHH padoTH (TardopMmi, TEMEIH, OTIpaja,

. 1.200.000
TIATHILITA, MACTHO-jaMa)

110 KV AIS j ® ’
OCTPOjKa (3 TOJHBA [IHHA,  KOHCTPY ©2.100.000
anaparvpa)

35 kV moctpojra (10 dumepu + TpaHcdopMaropcro  +

. . 1.400.000
MEPHO/CERINTH PesepBa )
Penejri 3ATUTHTH, aBTOMATHKA, MeEpeme, SCADA, 850,000
TEJIEKOMVHHKAMH
TTo c A AC/DC, TUPS, Iy . IIVAC,
OMOITHH ~ CHCTeMH , , OCBETIYBAaThE, 350,000

0ez0e/mHocT)

110/35 kv CHIIOB TpaHchopMaTop 63 MVA

1.300.000
(HabarKa+TPAHCTIOPTHM OHTAXKA-HICTTHTY Baha)
Jeoern 110 kV mamexyeox 0,5 km (cTondoBH, NOPOBOAHMITH, 250,000
OITTHUKO 3ASEMIYVBAUKO JAXKE, TepmiHalpu) o
Meryabup 7.900.000
Henpeapuaenn (10%) 790.000
BrynHo 6e3 JHB 8.690.000
OB 13% 1.564.200

BrxynHo co 7B 10.254.200

mzHoc (EUR)

IlpoueHeT
u3Hoc (MKI)

27.742.815

73.980.340

129.466.470

86.311.0-

52.403.095

21.577.745

80.145.910

15.412.675

487.041.550
48.704.155
535.745.705
96.432.902

632.178.608
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47 AHAJIM3A HA TPOLIOIIH 3A 3AEJHNYKHN ITPUKJIYVUHOK HA ®OTOHAITIOCKA
EJIEKTPOLOEHTPAJIA ,, BPAHVCJIAB TPITHECKHN“ 1 BATEPHCKIL CHHCTEM 3A
CKJIAJHPAIBE HA EJIEKTPUYHA EHEPI'MJA ,,bPAHHCJIAB TPITYECKH*

JleTaneH TeXHUYKH ommHc — 3aeTHUYKH npukiayuok Ha EIIC (110 kV) 3a ®EIl u BCEE ,FPAHHCIIAB
TPITYECKH*

1) IIpeamet 1 ondar
IIpeameT Ha 0BOj TEXHHYKH OIHC € 3a&JHUYKHU ITPUKITYUOK Ha:
+ doroHanoHcka enekrpoueHTpana ,, BPAHUACIIAB TPITUECKU®, Pinst = 20.25 MWV
+ Barepucko ckiaumiTe 3a enektpudHa eHepruja ,, FBPAHUCIIAB TPITUECKU®, Pinst = 18 MV

IIpurmyyokor ce peaxusupa Ha 110 kV HamoHcko HHBO (TIPEHOCHA MpeikKa) TIPEKY HOBOM3TPajieHa
Tpadoctanuiia 110/35 KV co asa Tpancdopmaropa 35/110 kV, Sn = 24 MVA (skyrHo 48 MVA), B ipeKy
npukiayyeH AsoeH 110 kV manekyso co nomknHa ~6.7 km o Toukarta Ha npukiayuyBambe/TINIK (Touka Ha
MPUKIYUYBahe) Bo TiocToeuka 110 KV mocTpojka Ha onepaTopoT Ha TIPEHOCHNUOT CHCTEM.

Harnomena 3a peryiatuBa/HamiexraocT: 110 KV e gen o IpeHOCHHUOT cHeTeM H € Bo fAomeH Ha MEIICO,
cormacHo Mpexuute nipasiina (peHoc Ha EE Ha 110 KV 1 nosucoko).

2) KoHIIeNT Ha TIPHKITYYyBafhe H Pa3TpaHHYy Barbe (TPaHUI[a HA COTICTBEHOCT/OATOBOPHOCT)

IpurryyokoT e pagdjaneH: Hosata TC 110/35 kV u npukayurnoT 110 KV jamexyBof (ABOKpY:KeH) ce
rpajiaT 3a TOTPeOHTe HAa KOPHCHUKOT W ce TPUKIYYyBaaT BO cHcTeMcKa (mocroeuxa) 110 kV
tpadocTanuia/pazsog Ha METICO.

Bo MpexxHHTe IIpaBiiia € HABE/ICHO JieKa IIPH PaJIHjaIHO MPHKIYUYBamke TPeKy BHUCOKOHaroHcKa TC H
BOMOBH, TIOCTPOJKaTa WM pafHjalHHTe BOJOBH MOMKAT Aa IPUITAraaT Ha KOPHCHHKOT, a MECTOTO Ha
pasrpaHHdyBale ce AcpUHHpAa Ha IOpPTaj/3aTe3HH H30JAaTOPH BO CHCTEMCKara IOCTPOjKA.
(KoHkpeTHaTa TpaHHIIa ce YTBP/IyBa co CTy/Mja 3a IPHUKIyYyBaibe H J{oroBop 3a MPHKITY 40K/ TIPHCTAII, KAKO
IITO MPeBH Yy BaaT Mpe:KHUTE TIpaBIIIa. )

3) OCHOBHA ¢THOMMHICKA MIeMa (PYHKIIOHAICH OTTHE)
3.1 35 kV crpana — codupame Ha cHeprija on OEIT u BCEE

e @FEIl: HuBeprepckH OMOKOBH CO H3/Ie3 Ha HHCKO HAMOHCKO HHBO —  TIOAWTHYBAYKH
TpaHchopMaTopu 10 35 KV — 35 kV KoJTeKTOpcKa MPEKA/ HIBOH.
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BCEE: PCS (Ham3meHHYHA CTPYja/€JHOHACOYHA CTPYja) ¢O M3JE3 HA HAM3MEHHYHA CTpyja —
TIOJTUTHY BAYKH TpaHc hopmatopu o 35 kV — 35 kV uzsoam.

Bo TC 110/35 kV ce dopmupa 35 kV pasBojHa mocTpojka (BHATpeEIIHA, METaN-OKJIOIIEHA) ¢O
HajMaJIKy:

o 6 % 35 kV Bue3nn pamekypojHu/Kabencku Tomuma (m3Bogd woH DEIVBCEE
KOJIEKTOPH/ CEKIHH),

o 2 x 35KV tpaHcopMaTopeKH NoJba (KoH Aeara 35/110 kV tpaHcdopmaropi),
o npenopaunuso: TIONE 3a CIOJKA HA CODUPHHILA 3a TIOAOOPA CeMSKTHBHOCT U OJIPIKY BAhE,

o wepHo mone (HT) u/Hmm moMoriHy H3BoaHM (CTaHHYeH cOTICTBeH Tpad o).

3.2 Tpanchopmarnja 35/110 kV — nBa Tpatcdopmaropa mo 24 MVA

T1, T2: 35/110 kV, 24 MVA (crammapaao: ONAN/ONAF, macno, komsepsatop, Byxomr,
TCMITCPATYPHH COH/H).

IIpermopayana rpyra Ha Bpcka 3a crer-am: YNd11 (1M eKBUBaJeHTHA CTIOpe/T IIPOSKT/MPEKHH
yeaoen), co OLTC (perynaruja Ha HarmoH) 3a Ja ce OJIpKyBa HAIIOHOT BO JIO3BOJIEHH TPAHUITH Ha
110 kV/35kV.

Tpancdopmaroprte ce TpeTHpaaT Kako A€ Of IPHKIIY YOKOT (H BIETyBaaT BO KallHTaIHH TPOILIOLH
MPECMETKATa — BH/H TPOIIIOLIH).

3.3 110 kV cTpaHa — MPHKTYYOK HA TIPSHOCHATA MpeXKa

110 kV pazpoaHa mocTpojka (HajuecTo oTBopeHa AlS) co mocTaBeHOCT:
o 2 mmesnu 110 kV 1agekyBoaHH TOTHILA (32 JBOKPYKHHOT MPHKIYUESH JaTEKYBO),
o 2 tpancdopmaropcku mommama (HVY ctpana Ha T1 u T2),

©  COOHPHHYKH cHCTeM (e/IHa HIIH JBe COOHPHHIM — H300poT ce (PHHAIM3HPa BO OCHOBEH
TMPOSKT/CTYAH]a).

Hamonckn rpasumy: 3a 110 kKV suso MpexkuuTe Tipasiiia HapeayBaar 99-121 kV (£10%) xaxo
HOPMAJICH OTICEL.

4) IMpurayyuen 110 kV noen ganexyson (L = 6.7 km)

Tum: Hamzemen gpokpyxeH 110 kV jmarmekyBoa (JBe He3aBHCHH KoJa Ha WCTa Tpaca/cTyOOBH).

DyHKIHja: ToBp3yBatbe Ha HoBata TC 110/35 kV co cucremckara 110 kV moctpojka (ITTTK/Touka Ha
TPUKIY YUY BakE).

I'maBHH TEXHUYKH €JI€ MEHTH:

CTyﬁOBI/I ('-IGJIH‘]HO-peI_HETKaGTI/I HIH YEJIHYHHN I_[EBHI/[), TEMEJIH CTIOPE] TEOMEXaHHKA.

[IpoBOgHMUIIM: MPeceK/THII CTIOpE]] CTPYjHO OIITOBAPYBakhe, JO3BOJICH 141 HA HAlIOH, KPATKOCTIOJHH
CHUIM M MEXAHHYKH YCIOBI.
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e 3amruta ox Tpom: 3emjosoa(u) W OLITHUKO 3A3EMIVBAYKO JAKE (onTHYKH 36MjoBON)
32 TeJIEKOMYHHKAIINH | I (pepeHLINjaTHa 3amITHTA.

+ UMzonaija W KOOpJHHAIIMjAa HA TIPSHANOHW: OJBOAHMIM (surge arresters) Ha JIHHUCKH
[OPTAJIEY TIONHEBA.

5) P3A (penejHa 3amTHTa M ABTOMATHKA), VIPaBYBalb¢é M CHCTEM 33  Hamsop H
VITPaBY BaH>e/Te TEKOMYHIKAT[HH

5.1 IIpHHITHITH U OATOBOPHOCTH

MEIICO ¢ Hauie:keH Aa o AeuHIpa KOHIETITOT Ha 3alITHTA Ha cTipeTaTa (coupling) Mery TIPeHOCHHOT
CHICTEM H KOPHCHHKOT, a JIcTaJIHaTa 3aIlTHTHA IIeMa c€ YTBP/AYBa o CTyAMjaTa 3a IPHKIyIyBambe.

5.2 MuHHMaJIeH TIpeNopayaH ceT Ha 3allTHTH
110 kV THHHCKH MoNHIba (BOKPYKEH BO):

¢ JaneunHcka (distance) 3alTHTa WM THHUCKA AU(epeHIMja Ha 3amTHTa (ako nva OITTHUKO
3A3EMIVBAUKO JAXKE/pudep).

* ApTOMAarcKo mopropHO BKIyuyBamke (AIIB) — mapaMeTpHTS/BPEMHUEATa CE KOOPAMHHPAAT CO
METICO.

Tpancpopmaropu 35/110 kKV:
s Jupepentmjanaa 3ammrrura (8771), 3eMjoctio], TipeonToBapyBaibe/TepMiuka, byxomyPRD amapmm.
« PesepBHa npeKycTpyjHa/3eMjocmojHa 3anruTa Ha 35 kV u 110 kV cTpana.
35 kV paspox:
e llpekycTpyjHH U 36MjOCTIOJHH 3aIITTHTH TI0 U3BO.
e 3amTHTa Ha COOHPHHUITI/CTIOjKa (aKO UMA) TIO TIPOCKT.

5.3 cHcTeM 3a Ha/[30p H YIIPaBy Bakhe/AaIcUHHCKA TEPMUHAHA eMHHIIA H Pa3MeHa Ha TI0/[aTOLH BO PEaHO
BpeMe

Mpe:KHHUTE TIpaBHJIa TIPEABI/TY BAaaT ACKA BO CTY/THjaTa H TOTOBOPHUTE c¢ Ype/Iyba KOMYHHKAITHja 1 pa3MeHa
HAa TIOAATOLH BO PEaJIHO BPeME CO CHCTEM 3a HaA30p M VIIPaByBaIbe/CHCTEM 3a YIIPaBYBaIhe CO €HeprHja Ha
MEIICO, BriyuyBajku MeuyMH ( oTrTuKa/pajuo/ GSM), ypeH 3a JaleuHHCKH MPEHOC, TTPOTOKOTH H OTICeT
Ha TTO/IaTOIIH.
3a eneKTpaHH MOBP3aHA Ha MpeHocHaTa Mpeska, MEITICO Gapa (MHHUMYM) peaTHO-BPEMSHCKH TTOIaTOIH
KaKo TTO3HUIHH Ha MPEKJIONHHU Y Pe/IH Ha TOUKa Ha mpHEIyyok, P/Q/I/U/f Ha Touka Ha MPUKIYYOK, HTH.

[IpakTH4YHA HMIIEMEHTAI[Hja ( THITHYHO PEIeHHE ):

e JJaJICYMHCKA TePMHHAJHA ¢JHHILA/CHCTEM 3a HaJ30p H VIIPaBYBaIbe IILTI03 BO KOMAaH/HA 3TPa/jia,
romyHuKarja ipexky OITTHYKO 3A3EMIVBAUKO JAJKE (mpumapHo) H pe3epBeH KaHa.

e JlaneunHcko yrpasyBambe co 110 kV nipexury Baun (o cornacHocT co MEIICO).
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Cunxponmsaimja Ha Bpeme (GPS yacopark / NTP) 3a HacTaHu 1 ocimorpadu.

6) Mepeme (KOMEPIHjaiHO H KOHTPOJHO)

Mepaoto MecTo ce feduHHpa Bo CTy/MHjaTa 3a IPHKIYYyBamke (TOUKA Ha MPeAaBarhe/ TIPe3eMathe
Ha FE KOH IIpeHOCHaTa Mpeska).

3a HOBH KOPHCHHIWM, IJIABHHOT MepeH ypeld (KOMEpLHjaTHO Mepeme) THIHYHO € BO
comeTBeHOCT/HanekHOCT Ha METICO (rHcTanaimja, op:KyBabhe, TIPOBEPKA), OCBEH aKO TIOHHAKY
HE € JI0TOBOPEHO.

KopreHHKOT 00e30e/MyBa pe3epBHO/KOHTPOJIHO MEPEhe BO CONCTBEHOCT Ha eJeKTpaHara (3a
B¢ PUGHKALIN] A H OTIC PATHEHE IMTOTPEOI).

7) KpaauteT Ha eHepruja H pabotHu pexkumi (OEIT + BCEE kako 3a¢MHUYKHA KOPUCHUK )

Bo Mpe:KHHTE [IPaBIIA ¢¢ HAITACYBA JCKA BO PAMKH Ha MIPHUIIYUYOKOT ¢¢ PAas3[IeyBaaT: OTCTAIlyBamba Ha
HATIOH/ hPEKBEHI[H] 2, MUHITMAJTIEH GaKTop Ha MOKHOCT (COS ¢), XAPMOHHITH U (GIHKEPIH.

Kory'Hu TipoeKTHH penIcHHja 3a 3a¢/JHHYKH TIPHKITYYOK:

IIEHTpaTeH yTpasyBad koj koopauHupa PEIT u BCEE:
© OTpaHHYYBAahE Ha AKTHBHA MOKHOCT Ha TOYKA Ha IPHKIYyUyBame (export/import limit),
o KOHTPOJA HA peakTHBHA MokHocT/HamoH (Q(U), PF pexim),
© ramp-rate KOHTPOJA (OTPaHUUYBabe Ha Op3H TIPOMEHH).

N-1 crienapuo (Heraj Ha efeH TpaHcdopmaTop): dujejku octanysa 24 MVA tpancdopmarmja,
KOHTPOJICPOT MOPA aBTOMATCKH /@ BOBCAC OTPAHHYYBAE HA H3BO3/YBO3 3a Ja HE C¢ HAJMUHC
pacriofokHBaTa TpaHchopMaropeka MoKHoceT (npeky Hamadysame Ha OFIT wm npomena Ha
pesxuM Ha BCEE).

8) IlpuKas Ha TPOTHOIM (MHIUKATHBHO, aJaTITHPAHo 3a u3seaoa o PC Makegomitja)

OcHOBU U H3BOPH 3a MHIUKATHBHHW CAMHHYHH ICHU

3a 110 kV jgBokpyxeH HaJ3eMeH BOJ KOPHCTEH € €BPONCKH WHAWKATOp 3a €JUHHYHU
HHBecTHIHOHH Tpormoip: 110-150 kV, 2 circuits = 0.325 (mpocek) / 0.26 (MeaMjaHa) MITHOHH
EUR/km.

3a tpadocTarHIm 1 TpaHcdopMaTopH ce KopHcTeHH eBporick UIC MHMKaTOpH Kako pedepeHTHI
paMku (Ham3MeHHuHa cTpyjaER), a moTtoa e HampaseHa TipakTHuHa ,,EPC“ pa3z0uBKa 1o cTaBKH
(oTipeMa mTe HajuecTo ce HabaByBa Bo EUR + NoKa HU TpajeKHH/ MOHTAKHH PadOTH).

JJB (ctanmapaHa ctamka) o PC Makegomja: 18%.

Kousepanja: 1 EUR = 61.53 MKD (cpeaet kype oxomy 19.01.2026).
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Opa e Lpoygisa 24 1HUBo 13 LU_lﬂﬂllfUCll(Jllﬂli LIPOSKL. Peajurara nena zapded o rpacara
(SRCIIPOTIPH] AL/ CITVKOSHOCTH), T¢OMOTHja, THIT Ha paseox (ALS/GIS), u3dpaHI IPOHZBONHTEIH, VCIOBH
aa uprucoyaysaise Ha METICO orenepekure 1oy iaH.

Tabea: KanmuTa HH TPOLIOLH 34 IpHETYUOK (bes JIB)

En. 1eHa BrynHo BrynHo

CraBka Ln. Ko
(EUR) (EUR) (MEKD)

110 kV gsoen gamexyson (OHL) 6.7 km (co
OIITHYKO 3A3SEMIVBAUKO JAXKE, crvboru, km 6.7 300,000 2,010,000 123,665,250
TEMEITH)

TC 110/35 KV — 110 kV AIS pa3sog (2 miHuckH + 2

KomILL 1 3,000,000 3,000,000 184,575,000
TPaHC(HOPMATOPCKH ITOHELA, COOHPHIIIH) ’

35 KV Metam-okdomeH pazBoj (6 BaesHH + 2

TPAHCHOPMATOPCKH  ~  CITOJHO MEPHO, TIOMOIIHH KOMILT. 1 1,200,000  1.200,000 73,830,000

TIOJTHbA)

2x 35110 kV TpaHchopmatop 24 MVA (Macno. .
mapue 2 1,100,000 2,200,000 133,355,000

QLTC, TecTOBH, MOHTAKA)

P3A, MepHH TT/TH, SCADA/RTUL

. KOMILT. 1 800,000 800,000 49,220,000
TCIACKOMYHHKALHH, CHHXPOHH3aLja

TMomounm  cueremun  (DC,  Garepunn, AC

' .1 400,000 400,000 24,610,000
ocBeTIyBame, HVAC, TIIT3) KOMILT X . 610,

Ipagexam M 3emjernn paborum  (1LIaro, orpaua

i " koML 1 1,200,000 1.200,000 73.830,000
TATHIITA, ApeHakKa, 00jeKT)

Metyaoup (MIPEKTHH TPOILIOLIH ): 10,810,000 EUR (= 604.? MJH MKD)
HizkeHepHHT/TIpOSKTHPatbe/ Mo3BomyHAA30p  (~8%): 864,800 EUR (= 5321 wmm MKD)
Henpeapuaenu padotipesepsa (~10%): 1,167,480 EUR (== 71.83 mum MKD)

BxynHo
s Brymeo bez J[JIB: 12,842,280 KUR (== 790.12 maa MKID)
o JAD 18%: 2,311,610 EUR (= 142.22 ym MKD)

+  Brymro co JIJIB: 15,153,890 EUR (= 932.34 s MKD)
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48 AHAJIM3A HA TPOLIOIIH 3A 3AEJHNYKHN ITPUKJIYVUHOK HA @OTOHAITIOCKA
EJIEKTPOIEHTPAJIA ,,TPHHHUTI COJIAP“ 1 BATEPHCKI CICTEM 3A CKJIAJJMPAILE
HA EJIEKTPIUHA EHEPTHWJA ,,TPUHUTI COJIAP*

1) IlpeaMeT H KOHLENT Ha 3a€JHUYKUOT TIPHKITYY0K

3aeJHIHMKHOT TIPHKIYYOK Ce peali3Hpa Mpeky Hoba mpuBaTHA Tpadocranmia TC 110/35 kV  TPUHUTH
COJIAP“, mpeky K0ja Ha eIeKTPOTIPEHOCHHOT CHCTEM ©€ TIPHKITYYyBaar:

s  doroHanoHcka enexrpoteHTpana (OEIT) ,, TPUHUTHU COJIAP® — 20 MW

s  Barepucko cxiaaunite (BATEPUCKHM CUCTEM) , TPHHUTH COJIAP* — 20 MW (eHepreTcKu
KATIAITUTET He ¢ HABE/ICH; ¢ TPETHPA KaKo IMOceOeH mapaMeTap)

TC e coctaBeHa o 2x (110/35 kV) rparcdopmaropu co SH = 24 MVA U e IPOEKTUPaHA KAKO 328 THHIKA
Touka Ha nipukdyuck (POC) ko 110 kV mpexara. Ha 110 kV cTpaHaTa TIpHEKITY YOKOT C€ U3BEY Ba MPEKY
nBoer 110 kV gaxexyBos (iBe Koia) co JomxuHa 3,7 km, mosp3ad nipexy jase 110 kV qaneky BogHH TTOMHHA
Bo Hopata TC.

TTocrasenoct Ha TC (cnopen 6apambeTo):
o 110KV gem: 2 H3IC3HH JaJCKY BOTHH MOMHIbA + 2 TPaHCPOPMATOPCKHU TIOTHILA

¢ 35 KV gmex: 4 puesnu (AaneKyBoJHMW/KaGelckH) Tommmba (3a Bie3osn of OEIVBEATEPUCKHU
CHUCTEM) + momumba 3a TpaHcdpopMaTOpeKH H3BOIU H CEKIIHOHHPAhe/CIojka (1o TioTpeba)

2) Perynaruea, CONCTBEHOCT H MPOLIEAYPA 3a IIPHKILY Iy BaEbe

TeXHHUKOTO pellleHHe, IPaHHI@Ta HAa COICTBEHOCT/OJIOBOPHOCT H TMOCTAIKATA 3a MPHKIYYYBame Ce
yeormacysaar co MEPSO Network Code (Mpe:keH KoJieke), kKoj TehHUHHUpa:

e TPaHHIA@ Ha PasTPaHHYYBaIbe/COTICTBEHOCT IPH MPHKIIYUYBakbe IIPEKY CONMCTBEHA TpadoCTaHHIA
M pa/{HjaaHI BOTOBH

s (dasu Ha mpoueaypara 3a IPHKIYYyBame (Oapame — aHANH3M — CTYAHja — COIJIACHOCT —
JOTOBOP — TECTHPaa/MPoOHA padoTa — JOTOBOP 3a MPUCTAIT)

s MEPHO MECTO H CONCTBCHOCT Ha TMABHOTO Mepuiio (MEPSO), Kako M 00BpcKa 3a JOTIONHUTETHO
Pe3epBHO/KOHTPOIHO Mepetbe 0 CTpaHa Ha MPOH3BOUTENIOT

[IpakTH4HO, 32 BAKOB TIPHKIYYOK HHBECTHTOPOT HajuecTo ja rpagu u oceaysa TC ,, TPUHUTU COJIAP
¥ TIPHKIYYHHUTE BOJAOBH A0 TOUKaTa Ha pasTpaHHUyBame AchuHMpaHa o CTyaujara 3a MPHKIYUOK, a
MEPSO ru mocTagy Ba/BepUHIHpa TIABHUTE MEPHH YPEIH HA MEPHOTO MECTO.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

3) OcHOBHa €THOTIONHA JOTHKA ((DYHKIIHOHAICH OTTHC )

®EIT (0,8 kV mwmBepropu) — 0,835 kV oOmox-tpada — 35 kV cobHpauku cHcTeM
BATEPUCKH CUCTEM (PCS va HH) — PCS-1pado (Hajuecto 0,4/35 kV) — 35 kV cobupauxu cucTeM

H gpara m3Bopa ce mpHKIydyBaat Ha 35 kV mmmckn cucrem Bo TC 110/35 kV, on kaje ipeky 2x24 MVA
TpaHcHopMaTopH ce BPIIH MoJUTakhe Ha HaroHOT Ha 110 kV u nipemaBathe Bo MpexkaTa mpeky ase 110 kV
JIMHHH (AB€ KOJIa) [0 HCTHOT KOPHI0p/Tpaca.

Koryuna orreparusta 3abenemmka (N-1): JIBata Tpancdopmaropa gasaat BkymHo 48 MVA, Ho TIpH HeTiag Ha
eleH TpaHcdopmarop octaHyBaat 24 MVA. 3atoa, Plant Controller (1ieHTpaneH peryiarop) Tpeda Ja
OBO3MOKH aBTOMATCKO OTPaHHYy Bakb€ Ha aKTHBHaTa MOKHOCT (P-limit) Bo N-1 pe:xuM 3a 1a He ce Ha/IMUHE
JIO3BOJIEHOTO OTITOBAapyBahe Ha IIPEOCTaHaTHOT TpaHcdopmaTop u 35 KV onpema.

4) TC 110/35 kV , TPHHUTH COJIAP“ — 110 kV mocTpojka (IpuMapHa ofipemMa)
4.1 Koudpuryparmja Ha 110 kV mIiMHCKH cHCTeM
3a 0Baa TOTEMHHA THITHYHO PETICHHE ¢ 0TBOpeHa ALS TocTpojka (HaaBOPEIIHa) Co:

e ¢IHA NMHA (WIH SAHA NIMHA + CEKIHOHHPAke cO IIMHCKH CIOjyBad, aKoe ce Oapa moronema
ortepaTHBHA PIIeKCHOIITHOCT)

s 4 momuma:
1. 110 kV jpamexyBogHO Tione — Koo 1
2. 110 kV gamekyBOAHO TIONE — KOO 2
3. 110 KV TpaHcdopmaropeko mone T1
4. 110 KV TpaHcdopmaropeko mone T2
4.2 Coctas Ha eqro 110 kV mose (THIICKH)
Cexkoe ToJe BOOOHIACHO COJIPKHU:
¢« 110 kV npexunyBau (SFs HIM BakyyM, criope]] ITOHYa/cTaHAap i)
s pa3aBOjyBavH (THMHHCKHA/TIHHCKH) H 3€MJOCBHTH
e wmepHH Tpaucdopmatopu (CT/HT wm KHT) 3a 3amtuta 1 Mepeme
e  OBOMHIMIW Ha IIPCHATIOHH (SUIge arresters)
¢ KOHCTPYKIHja/TIOPTaNi, H30MaTOPH, IIPHKIYYHN BOJHHIIH

+  mpukayuor 3a OIITHUYKO 3A3EMIVBAUKO JAKE/PLC/3amtara co aleUlHCKa KOMY HHKAI[Hja
(aKo ce IPUMEHYBa)
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5) Moknu Tpadcopmaropu 2>24 MVA (110/35 kV)

HoMuHaIHH MOATOIH (THITCKH 3a TeH/IepeKa cIielpHKaIHja):
«  SH=124/24/... MVA (ONAN/ONAF, criopen morpeba)
o U=110£x%/35kV

e OLTC (nox HaroH) 3a perviamija Ha 35 KV HanoH 1ipeky 110 KV Hamorka (THIDIUHO +10% BO
YEKOPH)

« Bexkropcka rpymna: yecto YNd11 (v mo apame Ha MEPSO/mpoektanT)

e  Own-najH/NoOKaNHA JHjarHOCTHKA: TeMIIEpaTypa Ha Macao/HamMoTkd, DGA (ormr.)

« 3Bamrrutu: Byxomy, PRD, mubepermmjanta, REF, TepMurika, mpeHaTTOHH/TTIOTHATIOH HTH.
HHcTamamycky el1eMeHTH:

*  TeMeJH + aHKep-paMKH, MacJio-jaMma/cobupeH 6a3eH (ekosoruja)

s TIPOTHBIOXKAPHA 3aIITHTA (AETEKIN]ja, JIOKATHA/CTAaIHOHAPHA, IIPHCTAITHH ITATEKH)

6) 35 kV nocTpojka (BHATPEIHA, METATHO-00I0KEHA )
6.1 Kondpuryparmja
IIpeaaor-KoHGUTYpalMja IMITO ja CIE/H BaIllaTa MOCTaBEHOCT:
e 4% 35KV BJIC3HH ITOMHEbA (KaOSIICKH) 3a:
o 2% dugepu ox OEI] (nenetbe Mo Koaa/ceKIHHU 3a CeNEKTHBHOCT H CTPYjHH HIBOA)

o 2% ¢ugepn ox BATEPMCKHM CHCTEM (um 1x BATEPHMCKM CHUCTEM + 1x
pe3epBa/MIHO MPOIHPYBahe — CIIOPE/] peasiHa micMa)

o 2% 35kV tpancdopmaropcku masonu (ko T1 u T2)
s IIHHCKH CII0jyBay / CeKLIHOHHPahe (TIPErIopavaHo 3a padora co JBe CeKIH, cepBHC He3 MPEKUH)
s comcTBeHa moTpornyBadka: 35/0,4 kV tpancdopmarop + 0,4 KV passog

e OIMHOHANHO: TIOJE 3a 3eMjOCIIOjHA ompeMa (3eMjOCTIOEH TpaHc(OPMATOP/OTIIOPHAUK) W/
KOMITeH3aIHja (KamaUTe TH/ PeakTopH) aKko cTYAHjaTa MmoKaxe morpeda

6.2 dyuximonanan 6apama 3a OEI] u EATEPUCKH CUCTEM

Ha HuBo Ha 3ae/THHUKH IIPHKIYIOK Mopa Jia ce 06e36e1H:
e PErymHpaihe Ha HATIOH/PEaKTHBHA MOKHOCT (Q(V) 1 PF-ceTTIONHT) IPEKY HEHTPAJICH KOHTPOJIED
s orpanuuyBame Ha P 1o yeaosn (N-1 TpaHcdopMaTop, oTpaHHTy Barba Ha JIHHH]a/TIHHA )

*  KOHTpOJIa Ha PaMITH H YUSCTBO BO cHCTeMeKH yeayTH (ako MEPSO 6apa npeky goroBop/cTymija)
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YcoIIaceHOCT co DaparbaTa 3a TECTHPARC/ JHHAMIUKHU O/I3HB IIPH Iy IITake (PealcH U CHMYIHpaH

O/I3UB, ITOACCYBAaIhe PETYIATOPH U 3aILITHTH, KBAIUTET HA CHePTHja)

7) amitHTa, yIipaByBame (CHCTEM 3a HAA30D U YIIPaBYBAaHbE) H MEPEHHE

7.1 PenejHa 3amTHTA (THUITCKH TIAKET)

110 KV mumEja: JUCTAHI[HA + 3¢MjOCTIOjHA, 3AIITHTA CO JaNieUHHCKa KoMyHuKaimja (OIITHYKO
3AZEMIVBAUKO JAXKE), pesepBHa HajcTpyjHa, aBTOMATCKO TMOBTOPHO BOKIJIOIYBaibe (aKo ce
Gapa)

TpaHcdopmarop: gudpepenimjarta, REF, Byxomy/TeMneparypi/IIpUTHCOK, HAJCTPYjHA pe3epBHa,
3AIUTHTA OJ] TIPEHATIOHH

35 kV duaepu: HaACTPYjHA + 3€MJOCIIOjHA, HACOUHA 3€MJOCIIOjHA (aKO ¢€ IIPHMEHY Ba)

IIFHCKA 3aIlTHUTA (OMIFICKH, 3aBHCHO O] KOHPHUTYpaIja U Gapame)

7.2 cHcTeM 3a HaA30p M YIIPaByBabe/ JaJeqHHCKO YIIPaByBatbe

Cuctem 3a asroMatmzaiija Ha TC (SAS) co IEC 61850, moxanen HMI, apxusmpaibe Ha
HAaCTaHH/ OCLIFIIOTPaMH

JMAJTeUHHCKa TePMHHAIHA €IHHHIIa/KoMyHUKaija koH MEPSO NeaHoHacouHa cTpyja TpeKy
orrTrHykd JIHHK (HajuaecTo OIITHUKO 3A3EMIVBAUKO JAJKE Ha 110 KV miHmja)

cuHxpoHm3aiija Ha speme (GPS/NTP/PTP)

7.3 Mepeme (00pauyHCKO H KOHTPOITHO)

Mepaoto mMecTo ce Acurmpa Bo CTyHjaTa 3a IPUKIYIyBahe

I'maBpHHOT 0OpadyHCKH MEpeH Ype/ € Bo corcTbeHoeT Ha MEPSO u ce uHcTammpa Ha MEPHOTO
MECTO

[Ipou3BoHTeNOT HHCTATHpA JOTONHHTEIHO KOHTPONHO/pe3epBHO Meperbe (BO  cBoja
COIICTBEHOCT)

8) Jsoen 110 kV manexysox 3,7 km (TIpHKITY YSH BOTT)

8.1 TexHuyKa H3Be/I0A (TUTICKH)

2x110 kV Konma Ha 3aeqHUYEKa Tpaca (BOEH AAIEKYBOJ), CO YeMNUHO-PENISTKACTH CTONOOBH HITH
ApMUPAHO-GETOHCKH/YSTHYHH CTONO0BH (CTIOpe/] TepeH U eKOHOMI]ja)

(dasHH TPOBOJHHIM (THIICKH HaH3MeHHYHa cTpYjaSR/A AHam3MeHHUHa cTpyja mpecek criopen
CTPYJHIW/TIaTOBH/KPATKU BPCKH)

sammutHo  jaske/ONTHUKO  3A3EMIVBAUKO JAJKE 3a  rpoMoOpaHcKa 3ammuTa |
TEJICKOMYHHKAIIHH (CHCTEM 33 HAJ30P H YIIPAaBY Bakhe/3aIlITHTA CO JaTeuHHCKa KOMYHHKALH]A)
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e TEMCIH, 3a3¢MjyBalbe Ha  CTONOOBH,  OOCNCKYBakE M 3alITHTA HAa  MPSMHHH
(maruinTa/peKu/HHPPACTPYKTYpa)

+ (uHATHU WCTMTYBama: H3OMAIMCKH PacTOjaHHja, Mepela Ha OTIIOPH Ha 3a3eMjyBambe,
TCPMOBH3Hja, IPOOHO ONTOBAPYBAE (II0 IIPOTOKOT)

8.2 PedpeperTHH peToBU Ha ToNeMUHA 3a Tporroi Ha 110 kV Boyosu 8o PCM (3a opueHTalmja)
e IIpoexr TC buroaa 1 — TC Ipmmen 1: 33,7 km / ~3,5 mivmions € (=104 wj. €/kim)
«  MEPSO tenaep: 14 mumionu € 3a 4x110 kV pamexyBoqu Ha ~100 km (=140 1. €/km)

3a apoen 110 kV gamexyBog mo km HajuecTo ce 3eMa ToToleMa eMHHYHA IieHa (TIOBeKe
MAaTepHjaJ/KOHCTPYKIIHH), TTa BO TIPECMeTKATa MO0y € MPUMEHeT MOBHCOK OPHEHTAIMCKU (akTop of
OoBHE pe)epEeHTHH BPETHOCTH.

9) OpHeHTaTHBEH MIPHKA3 Ha TPOTIIOIHM (a/aliTHpaH 3a u3Ben6a so PC Maxkenonmja)

Omdar: camo mipukiayuHata uHdpacTpyeTypa (TC 110/35 kV + 110 KV 1BoeH JanekyBoj + TepMUHAIHH
paGotu + TecTHpama). He ce ondakaar OFEI-nomiba/uaseprop, BATEPVCKHY CUCTEM 6atepuw/PCS,
pHarpemHH 0,4 KV cHcTeMH Bo GJIOK-CTAHUITH UTH.

Kype 3a mpecmetka: 1 EUR = 61,53 MKD (HEPM cpefeH Kype MPHKaKaH BO KypcHa JTHCTa Ha GaHKa)
Tounoct:  opueHTatHBHO  +20-30%  (reomormja, Tum  AIS/GIS, 6apasba Ha  MEPSO,
EKCIIP OTIPHjATHja/TTPUCTATTHH TTATHITITA, [IEHH HA Ye UK/ GaKap).

9.1 KamMTaJIHK TPOMIOLH — Oa3Ha ITpolcHKa (0e3 JIJIB)

Ex H
Bp. Ctaeka Kom/en. X [eHa YIsHoC
(OpHEHT.) (EUR)
1 TlpoekTupame, J03BOIH, TeOAe3Hja, HaA30p/KoopauHarja .S, — 250.000
i +
5 110 kV AIS nmocTpojka (4 TommBa IIHHCKA Ls. . 1.300.000
OIMPEMa/KOHCTPYKITHH)
3 35 1.<V METaIHO-00IOKeHa ITocTpojKa (8—10 momima BKIL LS. . 600.000
CTIOjKa, COTICTBEHA ITOTPOILY BauKa) + 3Tpafa
Samrrara, mepan TT/TH, SCADA/RTU, TenekoMyHHKAI[HA
4 (IEC 61850, OIITHYKO 3A3EMIJVBAUKO JAXKEL.S. — 600.000
TEPMHUHAIN)
5 I'page:xxHu paboTi B(.) TC (munaro, T?MGIII/I, MaTHIITa, orpaja, Ls. . 200.000
O/IBO/THYBAEb€, 3a3EMJY Bathe, MacI0O-JaMH)
2x 110/35 kV, 24 MVA o +
6 1paHcopualop ’ (adamxa = ~900.000 1.800.000

TPAHCTIOPT + MOHTaXa + HCITHTYBAEha)
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Ei. yana Hsnoc

Ep. CraBra Kon./en.
{OpHEHT.) (EUR)

HMpoen 110 kY pacexysoy 3,7 km (eroadesu, Lposojiuy,

7 3,7km ~230.000’k 851.000
OITHUUKO 3A3EMIYBAUKO JAKE, vionrama) A o

g '['cpmml:[uum padoT Ha C’I‘[)Elllil'l‘il—[]a MEPS(O (2 ek LS o 650.000
TIOMHBA/aJAMTALHH — aKO ¢ [TOTPCOHIL)

9 1Ivirrame, (I)_VHK'[[I‘I()H:L:[HH TECTOBH, HIPOGHA paBorTa, MePethl Is - 100.000
Ha KBAJINTCT Ha CHCPIIja
Merfvaoup 6.951.000
Pusir/HenpcaBHacHH (10-15%) ~850.000

~7.800.000
By 0: be:
Kkyuuo (6asuo, 6¢3 IAB) EUR

Brymae Bo MKD (6¢3 JJAB): 7.8 M€ < 61,53 = 479.934.000 MKD
Co JI/IB 18% (ako ce TIpHMEHYBa Ha 1[eIHOT omdar):

e ~9204,000EUR

¢ 72566322120 MKD

49. AHATA3A HA TPOIHOIH 3A ITPUKTYUOK HA ®OTOHAITIOCKA
EJEKTFPOLIEHTPAJIA ,,CITEC COJIAP“

1) OcHOBHA MOJATOLH 3a 00JSKTOT H IIPHKIYYOKOT

»  dotoHanoucka enekTpoueHTpana (OBEI: CIIEC COJAPT, wHerampana Mokdoct 3,95 MW
(Han3MelHY1Ia CTpyja).

o«  Hurerpnpano cknamnnte (BATEPHCKH CHCTEM): 0,8 MW (PCS Ha HaM3MeHHYHA CTPVja
cTpaHa, YIIpaByBaHO MPEKY CHCTEM 3a YIIpaBvBabe co eHeprHja/Plant Contreller).

s  HamoHceko HHBO Ha TIpHKIVUvBaibe: 20 kV {cpeHOHAMOHCKA THCTPUGY THBHA MpEKa).
s TpaHchopmarop: 5 MVA, 20/0,63 kV, nel o1 NPHEIYUOKOT (BKIYYEH BO TPOILOLIE ).
e Buarpenma HH rcTanamga: 0,63 kV, L = 925 m (konektopeka/ tnazHa HH Tpaca).

+ CHmoctpojra (20 kV):
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o 1 x CH tpado keauja (Ttone 3a TpaHchopMarop)
o 1 x CH MepHO-CTIOjHA Keauja (Mepethe + CTIoj/TpaHHIa KOH MPesKa)
o 2 x CH u3BofHH Aafeky BoaHH Keaun (20 kV u3pom)

20 kV muamm: 2 < 370 m (BKymHO 740 m), o] H3BOAHUTE MOMHIHA.

HoMuHaHUTE HAIOHH U JIO3BOJICHUTE OTcTamyBama (B +10% 3a 20 kV) ce Bo paMKu Ha MpPEKHHTE
npasuiaa 1 EN 50160.

2) KoHIIenT Ha TIPHKITYY0K H $YHKIHOHAIHA SIHOTIONHA TeMa (OITHCHO)

1.

®B uHBepTepuTe (TPYIHMPAHH BO HHBepTepcKH/KomOuHep cranuim) u PCS Ha BATEPUCKH
CHUCTEM ja mpemaBaat eHeprijara Ha rasHa HH nmma 0,63 kV (tnmasen HH pa3sBojen opmap —
MSB).

On 0,63 kV MSB, mpexy TiaBeH TpeKHHYBa4Y (Hau3MeHHUYHa cTpyjaB) W KaOelcKH H3BOMH,
¢HEPTHjaTa ¢¢ BOOH 0 TIABHHOT TpaHchopMaTop 5 MVA (0,63/20 kV).

Ha 20 kV crpanara tpancdopMatopot ce mpuiayuysa Bo CH Tpado kemija (co TmpeKHHYBayu U
3AITHTA).

IIpexy CH mepHOo-cTiojHa KeHja c€ peaanInpa:
o mpecMeTKoBHO Mepetbe (CT/HT + 6pommo) u

©  CIIOjyBambe/H30IHpPamke KOH JHCTPHOYTHBHATA MpexKa (rpaHHIa Ha
COICTBEHOCT/ ONICPaTHBHA TOUKA).

Ox ape mapogun 20 KV kemin m3aerysaar Ase 20 KV mmmm 1o 370 m (THITMMHO KaKo PajjaTHH
H3BOMH HITH KaKo JIe) off PcTeHecTa (ring) KoHpHUTypaimja, 3aBucHo o 6apameto Ha Of[C).

3) I'masen Tparcdopmarop 5 MVA (20/0,63 kV) — TeXHUYKH OITHC

Tum: macmo-ummperaupad (ONAN), 30 Hz, 3a HajgBopemmHa/BHATPEIIHa MOHTaxKa (criopen
TIPOEKT).

Bexropeka rpyma: tHmaHO A/YN (Ha mip. Dynll) 3a oGesbenyBambe HeyTpana Ha 0,63 kV u
OTpaHHYyBathe Ha XapMoHHITH 3eMjocmioesr koH CH (TouHo ce yecormacysa co OJ[C).

Perymamja: od-mupkuit Tarmosu (Ha mip. +2x2,5% i +5%) 3a GuHO ycormacyBambe Ha HAIOHOT.

Omnpema/samrura: ByXomr pere, TepMOMETPH (MACIO/HaAMOTKa), CUTYPHOCEH BEHTIUL, TIOKAXKY BaY
HHBO Ha MACJIO, PHKIYYOLH 38 MEPE e, MPUKIYYHU Oy IHH3H, TTPU MoTpeda oapoauurm Ha 20 kV
CTpaHa.
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4) BHarpeliHa HHCKOHAITOHCKA HHcTaaipja 0,63 kKV — 925 m

Hamena: HH konekTopcka Mpeska 3a IIOBp3yBame Ha HHBEPTEpcKHTe cTaHHMIM H PCS Ha
BATEPHUCKH CHUCTEM no rnapauor HH pazeog (0,63 kV) u tpancdopmaTop.

H3Beada (THITHYHO): MOJ3¢MHO BO POB/IEBKH MM Ha KabeICKU MOMMIH/KAHATH (CHIOPEA TePEH U
TIOKapHH Oapamba).

Kab6mu: 0,6/1 kV xabmi co XLPE/PVC (Al nmu Cu), co mipecek H Opoj Ha TapajielH ompe/IeeHH
co:

©  JIO3BOJICHO CTPYjHO OMTOBAPYBAILE,
o TIaJ] Ha HalloH,
©  KPaTKOCIIOjHH YCIIOBH U

© apXHUTEKTypa Ha HMHBEPTEPCKHTE TPYIH (TIOBeKe pajjaiHi (QHASPH HACHIPOTH &jHa
»TJIaBHA“ Tpaca).

IIpaktiuno: kaj ~4 MW Ha 0,63 kV, HajuecTo ce IpUMeHyBa noBeKeduaepcKa Tmema (IoBeke KabeIcKH
H3BOJIH), 3a JIa HE C€ HOCH LIEJIaTa CTPYja 0 ¢/IHa Tpaca.

5) CpeatoHaroHcKa mocTpojka 20 KV — Keymu 1 GpyHKIHH

CH nocTpojka (MeTanHo-3aTBOpeHa, 24 kV wraca, IEC 62271-200) co HajManky 4 monima:

1.

CH tpado kemmja

BakyyMcKH TIPeKHHYBaY, 3eMjOCTIOjHHK, KabelcKH W3BoaH, U samtHTeH penej (OC/EF, TepMuka,
10 TTOTPE0a HACOYHH (PYHKIIUH).

CH mepHo-cTiojHa Kemuja

CT/HT 3a TmipecMeTKOBHO Meperbe, Opomno(a), KOMYHHKAIMCKH MOIYJ/apXuBa H CIIOCH
MIPEKHHY Ba4/pas3/[BOjyBay 3a ONepaTHBHO CIIOjyBabe CO MpesKara.

CH manexysomato nioie 1 (m3sox) — 20 kV jummja 370 m
CH manexysomato mioie 2 (m3sox) — 20 kV aurija 370 m

Bammura W KomyTamHja crioped Oapame Ha OJIC (mpekHHYBaY HIH  TIPSKHHYBad-
TOBAP/CEKUMOHUPAILE, 3¢ MjOCIIOJHIK, MEPEHhE aKO ¢ IIOTPSOHO).

6) 20 KV e (2 * 370 m)

On aBeTe ManeKyBOJHH MOIHIbA MPoAonKyBaat ase 20 kV mHuM co gomkuHa 370 m.
Bo 3asricHocT o1 yenosuTe (ypbanusam/mapie i/OJIC), THHUHTE MOKe JIa C& peai3upaaT Kako:
o HaJ3eMeH AaJeKyBoj (CTONOOBH + HU30IATOPH/OTIPeMa + TIPOBOTHILH), HITH

o mnomemeH CH xabem (poB, TIecOuHa TIOCTENKA, MPEIYNPEIYBauka  JICHTA,
CITOJHHIIH/3aB PIICTOITH).
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7) Mepeme, 3aIITHTH, YIIPaBYBAkhe U MPEKHA YCOIJIACCHOCT

7.1 IlpecMeTKOBHO Mepembe Ha 20 kKV

3a KOPHCHHUIN IIPHKJIYYeHH Ha CPe/IeH HAIlOH, MPEXHUTE TIPaBIiIa ¢ GUHHPAAT HHAUPEKTHO MEPEIhE CO:
*  HaINOHCKH MepHU TpaHcdopMaTopH knaca 0,5,
e CTPYjHH MepHH TpaHchopmatopu Kiaca 0,5 wmm 0,5s,
e Opouna3a akTuBHa eHepruja kiaca 1 (MID B) u peaktBHa cHepruja Kiaca 2,

s  APXHBHUPAIe HA KPHBA HA ONTOBAPYBALE H COOMPAbe HA IOMATOLH MPCKY CHCTEM 3a COOHpPame
MePHH TTOIATOIH.

7.2 KpammTeT Ha HATloH H (PpeKBEHIE]ja (Y CIOBH Ha TIPHKIYYOK)

+ HowmmHamHa ¢pexseHimja: 50 Hz; cTaTHCTHYKH TpaHHIM 3a OTCTaIlyBame ¢ Ae(pHHHUPAHH BO
MPEKHITE TIPABHIIA.

+ Howmmmanex Haron Ha CH: 20 KV, co £10% Jo3BoJeHO OTCTAITYBahe BO HOPMAJICH PEKHM.
7.3 3amrrurau GyHkyy (TaimaHo dapann 3a GBEI] + BATEPUCKW CUCTEM Ha 20 kV)
« IlpekyeTpyjHa u 3eMjocriojHa 3amtura (50/51, S0N/51N) Ha Tpado mole Wi H3BOAH.

+ Hamoncka/pekBeHTHa MpexHa 3amtuata (27/59, 81U/810) wu anti-islanding ¢yHKImM
(ROCOQF/Vector Shift) — cornacHo TexHu4kH yciosu Ha OFC.

« 3amruTa Ha TpaHcpopMmaTop (TepmuuKka 49, Tio oTpeba AubepenHimjamHa 87T).

s OrpaHHvyBambe Ha H3B03/yB03 U Q-KoHTpoaa: Plant Controller/crcTem 3a yripaByBarbe co eHepruja
vrpaeyea co @B + BATEPHCKII CUCTEM 3a:

o Jia He ce HaJMHHE JOTOBOpeHaTa MOKHOCT/S MVA Kamarurer,
o Jia ce 0be3beau GarTop Ha MOKHOCT/peakTHBHA MOJIPIIKA aKo ce Oapa,

o Ja ce Ma3HH QuyKTyarja (ramp-rate) npexy BATEPHCKHW CHCTEM.

8) 3azemjyBame, rpomodpancka u EMC 3amtuta

s 3BazemjyBauku cucTeM 3a TC (Mpeka/mipeTeH, BePTHKANHH COHN), H3eJHAUYBAThe TTOTSHIH]aIH
(TpancdopMmaTopcku KazaH, CH/HH ompeMa, KaOeICKH ¢KPaHE).

e llpeHamroHcKa 3amTHTA: oABOTHUIM Ha 20 KV (u mo motpeba Ha 0,63 kV), KoopauHallHja Ha
H30MAITHja.

e Kaj HaaseMHU JMHIM: COOJBCTHO 3a3€MjyBameé Ha CTOMOOBH H 3aIUTHTA 0f arMocdepcku
[IpasHeba.
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9) McrityBamba H IMyTITahe BO padoTa

e KaOuu: u30MalcKH TECTOBH, MHOTY HHCKa (peKBEHIIHja/HaM3MeHHYHA cTpyja TecT 3a CH xabdmi
(ako ce KabeJIcKH), KOHTHHYHTET H hasupame.

+ CH onpema: (YHKUHOHATHH TECTOBH, HMHTEPIOK, TecT Ha pele-3alllTUTH (CeKyHAapHO
HMHJEKTHPAabe), TeCT Ha MEPHH KOJIa.

e TpaHchopMarop: NMPHEMHHU TPOTOKOMH + Mepelha Ha JIHLE MECTO (M30Mallfja, OIHOC, IPVIIA,
3a3eMjyBarbe).

« IIpobHa cHHXpoHH3alHja/MapanenHa padoTa criope] npoteaypa Ha OJIC.

10) I'lpukaz Ha TPOTHOIM (OPHEHTAIIHCKH, 3a H3Be0a Bo PC Makexonmja)

Omdar: camo mpuraydoxoT omuiiad norope (TC 20/0,63 kV co CH fkemmu, muHum, sHaTpenma HH
HHCTAJAIH]a, MEPEH:E/3aITHTA/CHCTEM 3a HaJ30p H YIIPaBy Bakbe, TPascKHH paboTH 3a pHKIy4oK). He ce
piuryucHy OB naHemu, WHBEPTEpH, OaTepHCKH MOTym/KoHTejHepH, PCS kako ompema Ha BATEPMCKH
CHCTEM (ocBeH ako BaIHOT ,,IPHKITY YOK™ JJOTOBOPHO TH TPETUPA H HUBHUTE QHACPH), OTPa i/ TIaTUIIITa
HAa L[¢JIa LICHTpaJla, HUTY ¢BCHTYAJIHI 3acUyBatha Ha MpeKaTa Hagsop ox 370 m.

Bamyra u jaHou:
« Konsepagja: 1 EUR =~ 61,55 MKD.
o JIJIB (cTaHgapaHa ctanka): 18%.

3a KaOCICKHTE MAaTePHjaId KOPHCTEHA € OPUCHTALIH]a Of CBPOIICKH OH-JIAJH LICHOBHUIM (ripuMep 4%240
mm? Al NAYY-tum  kaben ce  cpekaBa ~25-43 EUR/m wako  Oa3zHa  1IcHa).
3a TparchopMarop S MVA: TazapHI HACOKH YeCTO AaBaaT pel Ha ToneMiHa ~60k—150k USD 3a 5000 kVA
(3aBucH 071 crielUpUKAIHja, TIPOH3BOAUTEN, 3aTYOH, OTIPeMa).

10.1 Tabena — mpoueHKa (6e3 J1JB)

Ex.  ueHa BkyrmHo

bp. Craeka Ko (EUR) (EUR)
1

1 Tpancdopmarop 5 MVA 20/0,63 kV (HabaBKka) <OMITIL 100.000  100.000

2 TpaHcIopT, MOHTAXKA, MACJO/TYIIITahe Ha TpaHcopMaTop 1 mor 15.000 15.000

. _ . N ehoi
CH mnoctpojra 20 kV - 4 KGJ]]/[.I/I (tpado MEPHO-CTIOjHA 21 $5.000 $5.000
JAJICKYBOJIHI), PEJICH/ CUTHAJIH3ALIL A KOMILL

4 Mepeme Ha 20 kV (CT/HT, opouna, apxuBa/KOMyHHKAIja) 10.000 10.000
KOMILIL
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Ex.  uena Brynno

Ep. CraBra Kon.
(EUR) (EUR)

1k HH pa: 0,63 kV (MSB, ACB : merem, 1
5 Loasen ’ paszsoy O, ( X ,  LHIICKH  CUCTEM, 35,000 35,000
3aIUTHTA/ MCPCHE) KOMITIL

Ruarpemma HH uncranaigja 0,63 kV o 925 m (katuin + pos/ieskn +
6 P cram ( POBL 925m 150 138.750
TICCOK/ICHTH | 3aBPILCTOLM; TIPCTIL. 2 TTapajic/iH Ha IIABHH JICTHIILH)

20 KV madu 2X370 m (¢rodOoru/poBaHAI IV MOHTAKE  tom (1,74

7 . 60.810 45.000
CKBHBAJICHT KaGCICKa BapHjaHTa) kin
3aBPUISTOIRM/CIOJHITIH,  TIPHKJVYHA ~ OTMPSMa,  03HAKH,  CHTCH

g CAPRTISTOIRTCHOTHITAL - TIRHETY PEMa, ’ 1701 6000  6.000
MaTcprgaln
T'papexun padori 3a 'TC (dyvH1ameHTH/ TIPHCTAN, KaOSJICKH KAHA

g PP (ymz R : "1ior  45.000  45.000
BIIC30BH)

10 3azemjyBarke — TPOMOOPAHCKA/ TIPEHATIOHCKA 3aTIITHTA 1ot 12.000 12.000

11 SCADA/renemerpuja kou OJ[C (RTU, kovyHHKatkH, HHTerpamja) 1 mot  10.000 10.000
12 TlpoekTiipamse, peBH3Hja, TCOMS3H]A, JO3BOIH, JTOKYMCHTAL|a 1ot 20.000 20.000

l/l(.‘.[].ll’l‘yls.’.lll.-ll H nyuraie Bo p.’lGU’l\il (péJlt‘-’l‘e\'.‘/l‘Ul\l/l, (b}’lu{l[ﬂ()lll]]l.l[kl

13 1ot 10.000 10.000
ipo0Ti)

Mefyabup (0e3 pe3epBa): 531.750 EUR

Pesepra/HelIpeNBUIEHD (10%): 53.175 EUR

Brymo de3 JIJIB: 584.925 EUR (== 36,0 mumiown MKD)
10.2 Co JJIB (18%)

Brxyvmyo co JJIB: 690.212 EUR (= 42,5 mumonn MKID)
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50.AHAJIM3A HA TPOLIOIH 3A ITPUKJIVHOK HA ®OTOHAITOCKA
EJIEKTPOLEHTPAJIA ,,'EPMAH EHEPI'O COJIYIIH*

1) OmuT TEXHHUYKH OTIMC HA TIPHKITY YOKOT

doroHanoHckara exekTporieHTpata ., EPMAH EHEPI'O COJIVIIIH co uHcTaxupaHa MokHocT 2.1 MW
u uHTerpupano ckaaguimire (BATEPUCKM CHUCTEM) co mokHoeT 0.8 MW ce mpHKIydyBa Ha
€IEKTpOUCTPHOYTHBHATa Mpeska Ha 20 kV mpeky colicTBeHA MIPHEIYYHA TpadOCTaHHUIIA CO:

s cuioB Tpancdopmarop 20/0.63 KV, Sn = 3.75 MVA (aen o NpHKIYIOKOT),
+ pHarpenma HH mrcrananmja 0.63 kV, BkyrnHa gomkmHa 9235 m,
e CH 20 kV packiorieH ypea co 4 mommma (Keamm):
1. Tpado kemija, 2) MEPHO-CIIOjHA KeaHja, 3) 1 4) IBe U3BOTHH JaIeKYBOTHE K¢ UL,
« ame 20 KV jgamexyBojHH TpacH, cekKoja o 800 m (BkymHO 1.6 km).

IIpouexypaniHo, NPHKIYYYyBakEeTO Ha IIPOM3BOAWTENH C€ BOAM IIPeKy Oapame g0 OIepaTropoT Ha
JquceTpuOyTHBHHOT cHeTeM (JICO) npeky HUBHATa eNeKTPOHCKa IUTaTdopma.

2) OcHOBHHU €NMEKTPHYHM MapaMeTpH U H360p Ha TpaHchopMaTop
HHcTanupaHa aKTHBHA MOKHOCT (MaKc. HCTOBPEMEH H3B03):
e« PVIi21MW
e BATEPHUCKH CHCTEM (PCS): 0.8 MW
+ BxkymHo: 2.9 MW
Tpancpopmarop 3.75 MVA e coopeTeH 3aToa MmTo 00e30e/1yBa:
s pe3epsa 3a peakTHBHA MoKkHOCT (Q) H paboTeH paKkTop Ha MOKHOCT,
*  pe3epsa 3a KPaTKOTPAJHHU TIPEOTITOBAPYBAHa H MPEKHH Y CIIOBH,
e jgoepomHa HH ctpyjHa HocuBocT Ha 0.63 kV.
OpHEHTALHOHO!
e IHH=375MVA/(¥3:063kV)=34kA
o ICH=3.75 MVA/(¥3-20 kV) = 108 A
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3) Kontient Ha moBp3yBambe (PyHKIMOHATIEH ,,single-line* omwic)

1. PV unseprepu u BATEPMCKY CUCTEM PCS ce nosp3ysaat Ha 3aeaumuku HH 0.63 KV cobupau
(busbar) mpexy cBOHM H3BOJU M 3aIITUTH (ABTOMATCKU IIPSKHHYBAYUM/ OCHTYPYBAYH, MEPHH
TpaHc(opMaTopH, Mepeme).

2. Ox HH cobupayot, cHeprujara ce pogu npeky HH kadmu (BkymHo 925 m) go TpancdopMaropor
0.63/20 kV, 3.75 MVA.

3. Ha CH ctpana, Tparchopmatopot ce npukiyuysa so CH packmorrer ypea 20 kV npexy Tpado
Kenmija (00MYHO ¢O BAKYYMCKH TIPSKUHY BaY H pPeliejHa 3aTIITHTA ).

4. MepHo-criojHATa Keija 06e36eyBa:
o (akTypHO Mepeme (aKTHBHA/PEaKTHBHA eHepTHja),
o MepHH TpaHcopmaropn (CT/HT),
©  MOXKHOCT 3a CIIOjVBaHe/pasiBojyBame criopes dapama Ha JCO.

5. On JaBe JaleKyBOJHH KellMH H3JeTyBaat jape HezapncHH 20 kV TpacH, cekoja §00 m, A0 ToukuTe
Ha TIOBP3YBakhe/BKIYUyBahe Bo TTocToeukaTa 20 kV mMpexa.

4) HuckoHanoHcka uHcTamaimja 0.63 kV (925 m)

Brarpermmiatra HH uncranarmja (0.63 kV) ce m3BeqyBa Kako KaOJoBcKa Mpeka (Bo KaHATW/POBOBH HIH
Ka0JIOBCKH HOCAYH), THITHYHO CO:

s TioBeKe mapanesHi HH u3Boqu (Topa i BHCOKH CTPYH),
*  CEJNEKTUBHU 3alITHTH 10 u3Boj (3a PV u 3a BATEPHCKH CHUCTEM),
e  KOHTPOJIA Ha T1a/1 Ha HAIlOH H TEPMHYKO OITOBAPYBATHE,

. jaCHO O3Ha4YyBathe, MEXaHU'YKa 3alllTHTa H MEPKH 3a TToXKapHa CHTYPHOCT.

5) Tparcdopmarop 3.75 MVA (20/0.63 kV)
IIpernopadaHa KOHQHUIY panija (THIIHYHA 3a NPUKIYYOLH Ha 20 kKV):
e maciaeH ONAN wm cys (o u3bop/ycaosu),
e TpVIa Ha Bp3yBame Dynll (HUTH COTIACHO TIPOCKT U Gapaiba Ha JICO),
¢ o()-J0a] TAIOBH 3a PeTYNAIHja HA HATIOH ( THITHYHO +2x2.5% WM CIHYHO),

s TeMITepaTypHH CEH30PH M CHrHam3aiMja, Byxomm (3a MaciieH), TIpeHATIOHCKA 3alllTHTa
(oppoauuim) Ha CH cTpaHa,

¢ TIPHKIYyYYBame HA 3a3¢MjyBambe H OTCHIMjATH3ALIja Ha METAIHHUTE ACTOBH.
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6) CpeHOHAITOHCKH packioneH ypea 20 KV (kemwm)

Vpeaot ce nipeaBHAyBa Kako AlS metamoknoneH nin kommakreH RMU (1o 24 kV), co coonBeTeH cTereH
Ha 3aIITHTa U KJaca 3a BHATPEIIeH Jak (ako ce Oapa). Tumiuno ce m3bupa HOMHHATHA cTpyja 630 A u
KpaTKocTIojHa m3ApKIHBocT 16-25 kA/1s (koHeuHO 1o TipecMeTka Ha Ik Ha ToUKaTa Ha TIPHKITY YyBaIhe).

DYHKIUH TI0 KeTHja:

1. CH tpado kemmja
O BAKYYMCKH NPEKHHY Ba4, 3a3eMjyBad, pasIBojysay (10 KOHCTPYKIHja),
o peiigjHa samtuTa: I>, I¥>, semjocnioj (50/51, SON/S1IN pni eKBUBAJICHT).

2. CH MepHO-cIIojHA KelHja
o CT/HT 3a ¢pakTypHO Mepembe,
o OpOjUITO/KOMYHHUKAITHCKA MOJIEM,
o crojHa GyHKIHja (Kabeacka/TIMHCKa) cropea mmema Ha JICO.

3. u4) /B¢ H3BOAHN TAMCKYBOIHH KEIITL
©  BAKYYMCKH IPSKHHY Ba4 HJIM TOBAPESH IPSKHHYBAY (3ABUCHO 0] KOHLEIITOT),

o sammutH  3a  jganekyeox (I>, semjocmioj; mo morpeba HACOYHA  3alTHTA  AKO
MpPEKATa/yCIIOBHTE To Oapaar).

Bo mpakca, TpadocTaHUITH/ packKIONHU perierija 3a 20 kV Bo PCM yecto ce H3BeIyBaar ., 110 cTaHAAPaH
Ha EBH* (JICO) — miTo 3Ha4d ycornacyBambe Ha MIeMH, orpeMa U HHTepdejcd co HUBHHUTE TeXHHYKH
YCIIOBH.

7) 20 KV gamexysomu (2 < 800 m)

JIpeTe M3BOTHN TIOMM A TIPOIOIAY BaaT co e 20 kV Tpacu (BkymHo 1.6 km). Kako ,, JanekyBoa”, HajuecTo
c¢ IoApa3zd¥pa HaA3EMEH BOJA CO:

*  ApPMHPAHO-OSTOHCKU/YESIHYHH CTONOOBH,

*  U30JIATOPH M KOH30JH,

¢ TIPOBOJTHHK CO COO/IBETEH IPeceK (TePMHUYKH/MEXaHHYKH),

s 3a3eMjyBaibé Ha CTOJIOOBH H MEPKH 3a 3aIlITHTA OJ] [IPSHAITOHH,

e o0eneKyBambe H YCOIIacyBalbe CO 3aIITHTHH TI0jacH/yCIOBH 3a Tpajda.

AKko JAen/llenvHa ¢ KaOmoBcKH (MOM3EMHO), c€ JJofaBaaT KaOJOBCKH TIJaBH, CITOJHHIM, TI€COYHO
HOCTSYBAKE, 3AITHTHH ILIOYH/ICHTH H CJL
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8) 3amTura 01 0CTPOBCKO paboTEme H MPE:KHU Dapaiha
IToctpojkara (PV + BATEPUCKHW CUCTEM) mMopa ja uma:

s aHTH-ocTpoBeka damTuta (U</U=, f</f> ROCOF/BeKkTopcKH ToMecTy Barba — coTIacHo Gaparba Ha
JCO u BaxKeUKU CTaHAAPII),

+ KoHTpona Ha daktop Ha MokHocT / Q(U) ako JICO ro 6apa,

s OrpaHHYYBamke Ha W3B0O3/YBO3 (ako ce Gapa) mpeky PPC/cuctem 3a ympaByBame coO eHepruja
(KOHTPOJIEP Ha SIEKTpaHaTa),

s power quality orpaHMyBaiba (XapMOHHUIM, GIMKEp) H COOJABETHO Mepeihe/BepHPUKAIIja TIPH
Y IITAEbE.

9) Mepeme, KOMYHHUKALMH U KOMUCHOHHPAHE

+  QakTypHO Mepelbe BO MepHo-crojHa kemdja co CT/HT u Opojuiao co JMaledyHHCKo YHTame (1o
crienmduKantja Ha J{CO).

e CHCTEM 3a HAJA30D M YIIPABYBAIGC/TCICMETPHjA: CTAaTYCH HA TIPEKHHYBAYH, MEPHH BPETHOCTH,
anapMH, €BeHTYaJIHO AaJeyHHCKA KOMaH/Aa (aKo ce bapa).

e Hernmtysama: HV TecToBH, IpHMapHO/CEKyHAApHO BOPH3IYBamke 3a peica, (GYHKIIHOHATHH
TECTOBH, IIPOBEPKA HA CEJIEKTHBHOCT, MEPEEha Ha OTIIOP Ha 3a3eMjyBambe, IIPOOHO BKIYUYBAFhE.

10) IIpuka3 Ha TPOIIOIM (OPHEHTAIHOHO) — aIalITHPaHo 3a H3Be16a Bo PCM

IToxoiny e GyljeTcKa MPOLICHKA 32 TIPHKIIYYOKOT (OTMIIIAHATA OIIPEMa H pabOTH), CO THITHYHA TOYHOCT +20—
30% (1ieHuTe HajMHOTY 3aBmcar om: Tun Ha CH ypen, kparkocrojuo HuBo, gam 20 kV Tpacata e
HAJ36MHA/TIO/[3¢MHA, YCIOBH HAa TepeH/TIpHcTam, Oapama 3a TeJeMETpHja H MEpPHO MEcTo).
BruyueH e TpaHc hopMaropoT (kako mTo GapagTe).
He ce pxayuenu Tpormoiw 3a PV nmane mw/koHeTpykimy, uaBeprepu, BATEPMCKH CUCTEM eHepreTcku
karnarureT (kWh), orpagypame Ha Iiella [eHTpaja, MPHCTAaIlHH IATHINTA HAJBOP Of TPHKIYYOKOT,
€KCTIPOTIPHjaITHH H CII.

OpuenratmoteH Oyirer (EVP, 6e3 JIJIB):
+ Tpancdopmarop 3.75 MVA 20/0.63 kV (Habaska + TpaHCTIOpT + HemuTyBamba): 150,000
s+ CH 20 kV packJomnen ypen (4 keauu co sarmTuti/onpema): 100,000
« HH 0.63 kV mnasna Tadma/passos: 45,000
« HH 0.63 kV ka0bmu 1 MOHTaxKa (BKYIHO 925 m, arperupaso): ~60,000
¢ 20KkV gamexysomau (2x800 m = 1.6 km), Hamzemaun: ~112,000
s 3eMjocBOJTPOMOOPAH + Ipajie:KHH paboTH (TDaTh OpMH, POBOBH, KaHaH): ~70,000

+  Mepeme/KOMYHHKAITHI/ CHCTEM 3a HaJ30p H YIIPaBy Balbe H KOMHCHOHHpambe: ~27,000
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TTosoup (uHpeKkrin pador): --574.000 EUR
IIpoekTiparn ¢/ MEHALIMEHT (=8%): ~46,000 EUR
Pezepsaiienpensuigtio (=10%): ~-62.000 EUR

BrymHo 6e3 JIB: ~682,000 EUR
Bkynro co IJB (18%): ~805,000 EUR

Bo aewapu (1 EUR = 61.5 MKD):
»  BxymHo Oez JJIB: ~41.95 MivmioHn MKD

¢ BkymHo co JAB: ~49.50 mumonn MKD

51.AHA.TH3A HA TPOIIOIH 3A ITPAK.IYUYOK HA BECC ,,BAJITOBEHITH*

1. OnIuT OImic Ha NPHEIYYOKOT

LaTepHeKHOT CHOTEM 32 CKIATNPAIbe HA eAeKTpHYHA cHeprHja BECC  bammoBeHIM® ¢¢ TPUKIYIyBAaT HA
SJEKTPOIPENOCHATA Mpeka NpeKy Hosornrpaaeta 110/35 kV tparicdopmaropeka cramnma (TC).
TIpHKIYYOKOT € pearM3IpPaH KaKo 3a¢THHUKH NPHKIYYOK, CO MOKHOCT 3a TIPHEM H HCITOPaKa Ha
eNEKTPHUHA eHEPTIjA BO IIPEHOCHHOT CHCTEM, BO COLTACHOCT CO BAKEUKHTE TeXHHUKH MPABHIA H
MPEKHH KOTSKCH.

2. Tpancdopmartopeka ctasmra 110/35 kV
2.1 Ocnosia kondurypacpja

Tpanchopmaropekata craimiga 110¢35 KV ¢ npoexTHpalia kako Haapopennia (AIS  Air Insulated
Substation) 11 ce cOCTOH O C.TEJHUBE OCHOBHH €JeMEHTIH:

* EncH eHepretcku Tpacdopmatop 35110 kV
o HompHamHa MokHOT: 125 MVA
¢ Bexkroperka rpyna: Y N/d (J1TH cOOIBETHA CTIOPET CHCTEMCKHTS Daparba)
e Perynanpja va nanon: OLTC £10% (runnuHo £8 < 1.25%)
o Jlajgewe: ONAN/ONAF
¢ 110 kV pa3BoJHO MOCTPOJYBALE
¢ 35 kV pazpogHO MOCTPOjyBambe
s  CHCTCMH 34 3aIITHTA, MCPCH:C, YTIPABYBABC I KOMYHHKALRLja

¢ CONCTECHM MOTPOINY BAM H TIOMOIIHH HATIOJVBAEa (HAMIMSHIIUHA CTPYja/eTHOHACOUHA CTPYja)
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2.2 110 kV pasBojHo LOCTPOJY BARE
110 kV cTpaHata Ha TC e cocTaBeHa o1:

¢  EmousiesHo 110 KV JaneKkyBoTHO 01, KO& ¢IIyKH 3a MPHETYYOK KOH eleKTPOIPEHOCHATA
MpexKa

+  Eaxo tpancdopmaropeko none 110 KV, npexy koe tpaHcopmaropoT ce moepsyea co 110 kV
TTHHCKHOT CIICTCM

TriomraHa onmpeMa o MoTe:
e Ilpekuryead 110 kV (SFs)
¢ PaspeaHrnm co 3a3eMjyBadH
¢  Mepmu tpancopmartopu (CT, HT)
*  3aIITHTHA H YTIPaBYBa4Ka OIpPEMa

s 3ammmuTa o1 IPSHATOHM (QTRO;THTT )

2.3 35 KV pazBomiIo NocTpojvBalbe

35 kV c1paHaTta ¢ U3BESHA CO MeTaMHO-00ImkeHH ke (GLS i ALS, 3aBHCHO OJ HPOEKTHOTO
PeLISHHE ) H BRIVIYBA:

s IlleeT (6) 35 kV Bie3HH JANCKY BOTHH TTOMHHA, TINEKY KOH C& TTPEHKITY Y BAAT MO THHESTHHTE
VCEE MOAyMH HIH TPYITH

+« Emo tpancdopMatopeko Tone 35 KV
o IMINCKH CHCTEM €O MOKHOCT 32 CEKLHOHIIPATHe
Ceroe 35 kV moste ¢ onpeMeHo co:

¢ BakyyMcKH mpekHHyBay
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¢ Mepuu rpachopmaropu
s PenejHa 3alUTHTA (TIPEHATIOHCKA, HAZCTPYjHA, MHepeHLIjalHA — Kaje & IIPHMSHIHBO)

¢ JIOKAaTHO U JAaTISUHHCKO VIIpABYBaHhe

3. 110 KV JancKyBOACH TIPHKIYUOK
IIpurmyyyeameTo Ha TC , baItoBeHIM® KOH €IEKTPOIIPEHOCHATA MPELKA ¢& peaisHpa MPEKy:
o Tizen 110 kV namexyson
¢ T eHOCHCTEMCKH, BO3IYOICH
s JlomkmHa: 10 km
s llpoeopus: Al/'Fe (va np. 240/40 mm? uay eKBEURATIEHTHO)
L] I/].'}()Jlﬂl_l‘l{"i ac craikiiena Him KOMILOZHTEHA
¢ 3a3eMjVBAIbe: JAIUTIITIIO H IPOMOOPALICKO jaxKe
JaneKkyBo10T € MPOEKTHPAH BO COTIACHACT ¢o!
¢  HaumoHaJHHTC TCXHHYKH HOPMH
¢  ENwuIEC crannapan

+ FBapamaTa Ha OIcpaTopoT Ha MpcHOCHHOT cHeTeM (METIC Q)

4. CHCTEMH 32 3aIIITHTA, VITPABYBAIHE H MEPSIHE

e PengjHa zamrnra:
¢ HudepeHipjaita 3amTHTa Ha TpaHe hopmarop
o JlanekyRoHA ZITHIA (IMCTAHITHA W PE3ep BHA)
o BawrHra oy 3eMjocioj U ACHMETPHja

¢ CHCTEM 32 HAJ3OD H YTIPABYBAHE U TeIeKOMYHHKALIE:
< JlaNedHHCKH Haln3op U YIIPABy Ba e
< OnTHuka KoMyHuKaruja koH HITT

*  Mepeme Ha eIEKTPHMHA cHEpPTHja:
o Komeprmjanto vepese Ha 110 kV cTpana

¢ Texnnuko mepeme Ha 35 KV cTpana
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5. ()]Jl/lﬁll'l AUHOH S HIPHKAS 14 Tpomonn

fadanmupanit 5a useeddn so Penyonura Cesepna Maredonyja, yenu 60 EVP, bes JIIB)

bp.[Onne [IpoleHeTa BPeIHOCT
(€)
1 Eneprerckn rpancopmarop 35/110 kV, 123 MVA (11abaska + 1paiciiopr — 4 500,000 — 5.500.000
MOHTa:Ka)
2 |[110 KV pazsoaHO NOCTpojyBamhe (2 MOMHIHa) 1.200.000 — 1.500.000
3 |35 k'V paspoaHO MOCTPOJYBAESC (7 MOMHIBA BEYITHO) 900.000 — 1.200.000
4 ||I110 KV ganexyson, 10 km (mpoekTHpare + MaTepHjal + rpajaba) 3.000.000 — 3.800.000
5 |[3awTHTa, Mepese, SCADA H TeTeKoM VITHRALNM 600.000  800.000
6 ||l pajeking padory ((P¥IGIaMEILTI, 1ILIAT0, NATHINITA, O1PALH) 700.000  1.000.000
7 |[TIpoexTiipatke, HATI0P, TECTHPAKES H OYITNITahe RO paboTa 400.000 — 600.000
Bryrma opuenTiipHa HHBecTHInga: 11.300.000 — 14.400.000 €
6. 3aKITY4OK

[Ipe AMOKEHHOT 3a¢AHITUKH TTPHKIYYOK TIPEKY TpaHcopmaropeka ctanrma 110/35 KV co tpaHcdopmatop

o1 125 MVA obesdeaya curvpia, gnskendu:nia u rexMu ki veoracsua mirrerpanmja na YCEE
»LanIoBeHIN" BO ¢ICKTPONPEHOCHHUOT CHCTEM HA Perydmika CerepHa Makenonuja. Kondurypaipijara
OBOIMUIKY Bd MJILIO IPOLLIPY BAELE, BUCOKO 1IMBO Hi CHIYPHOCT H LEIOCHE ¥ COIULACEHOCT CO

HAMOHAJHHATS H CBPOTICKHTE CTaHap k.

JIOKONKY cakaTe, MOKaM:

. Jla o OpUIaroaM TEKCTOT 3a enaﬁop:rr 3a MPHKITY "HOK,

*  Ja J0JadanM CIHOMOJTHA [MeMa,

HITH /13 HaTIpakaM no;ietanHa GUHaHcHcKa aHamza (Kanuranuad tpontonm/ OPEX).
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52.AHATH3A HA TPOILHOITH 3A ITPUKTYYOK HA ®HEILL JIKHIIITE 1+
1. OmuIT oImEc Ha NPHETYYOKOT Ha eIeKTPOAHCTPHOY THBECH CHCTEM

boToHamoHekara caekTpotieHTpama JJIKUIITE 1% co niHeTamdpana MokHocT of 7,8 MWp 1 mpHrIyuaa
HAW3MEHHTHA ¢1Py]a MORHOCT oot == 2,75 MW (co uHTerpupan Oarepiekm cuerem 6,25 MWh) e
TIPEABIIEHA 3a PEKTCH TIPILITYYOK Ha ¢peaHoHATIOHCKa (CII) ¢ mekTpoaieTpidy THBHA MpeKa Ha 20 KV,
leHTpanara npeTeTapy Ba ;MG TPIOYHPAH HIPOHABOMTEI HA CISKIPHYHA CHEPrH)a 1 pabOTH BO Napaiena
CO jaBHATA MpeKa

2. Teximuka kozhHrypauja na IpHEIYHOKOT
2.1 HaroHCKH HHBOA H OCHOBHH T1IapaMeTpH
& CIHOHACOYHA CTPY]ja CTPaHa:
< MakcnvaneH Haron: 1500 Vde
¢ HAH3MEHH'MHA CTPYja CTPAHA — HHCKOHATIOHCKO HHBO!
e 0.55KkV 70,8 kY, rpudasue
¢  HAW3MEHHYHA CTPYja CTPAHAa — CPEJAHOHAIIOHCKO HHBO (TOUKA Ha MPIHKIYY0K):
o 20kV
¢  HomimHaHa IpHKITY YHa MOKHOCT:
c  2TISMW /2,75 MVA
s llpoextHa cTpyja Ha mipHEIy oK (20 kV):
c =90-100 A
2.2 TnaBHM cICMCHTE Ha TIPHKITYYOKOT
a) Museprepeko-Tpadcdopmaropcka cTanmma (PCS)
+ | PCS RoHTEJHEP ©O HOMHHATHA MOKHOCT 2,75 MW
¢ Hurerpupant eneprercxn pancopmarop 0,55/20 kv, 2,75 MVA
¢  Tum Ha TpaHchopMarop:
< MacmaeH, ONAN magcise
< DBekropera tpyma YNd11
e Hwmneanca: = 8 %o
s Tpancopmaropor e Jg)L 00 HPHKJIYUOKOT H CJIYIKH 34 1HOAHIAIbE 1A HALOHOT 10 MPEIKIOTO [HBO
0) CpcaHoHaroHeKa nocTpojka (20 kV)
s«  RMUwmi CH passojHa Kelrija co:

¢ IMHHCKA Keija
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o MEPHA Eeilji (QOKOIIKY ja Gapa oneparopor)
< TpaHcOPMATOPCKa KeTja

¢ SaTHTHU QYHRIQHEL

o

50/31, S0N/31IN

O

2759, 81U/810
< AHTH-OCTPOBCKA 3ALUTHTA Ipeky PCS
B) CpeTHOHAIIOHCKH Ka0eICKH MPHK Iy 40K
¢ KaGem: Al XIPE 36 kV
+ [Ilpenopayan mpecek: 123150 mm?)
s llpoekTHa AomxHHA: == 60-120m
¢ Yeaosu:
= MOajd Ha Harmol << 2 %
o TEPMHYKA H3IPKTHBOCT 3a Iy — 10KA/ 18
2.3 CucTcM 2a 3a3CM{VBabe M TPOMOOPAHCKA 3aTITHTA
¢ azeMjvauka mMpeka o7 Henata CH moctpojra
o llcmHa OTHOPHOCT HA 3a3CMjYBAIbE:
¢ Rg<1Q
¢ CraHgapm:
< IEEE 80
c IEC61936-1
e IEC 62305
Ideen prosklt FEC Iziste 1 Laza B
¢ I'poMobpaHcka 3alUTHTa — HHEO IV
< 4 rpoMoOpaHH BHCOKH 6 m
©  XOPHIOHTAJIHA MpcEKa 5 * Sm

s DaKapHIM ¢TIy ¢THH MPOBOAHHIM 50 mm?
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3. Toura na HPHKIVHOK H VCIIOBH B[ OLIEPATOpOT

Touxara Ha MPHETYYOK ¢ Ha 20 k'V Mpezka Ha HaUTe:KHUOT oliepaTop Ha TUCTPHOYTUBRHHOT cHcTeM (EBH
Enexrpoauctpudyumja). IpaxmyyokoT Mopa Aa IH HCTIOIHY Ba:

e MpeamiTe Mpapiia Ha OIEPaTopoT

+  YCOBMTS 3a MapajeiHa padoTa

& CHCTEM 33 HZ)130D H YHPARY BAHE IS THHCKN HA30p (110 Dapame)
4. pukas ua rpowons 3a upuicydok (opaetirtup PC Makepounja)

3abenemka: IeHure ce opUeHTaLoHH, 523 JIJIB, H ce dasipaHH Ha MasapHU v 108U Bo PC Make oHHja
3a 20242025 romuHa.

4.1 Tabena Ha TPOTIIOLH

EBp.||Omic Ko1.|Ea. uena (€)||BryrHo (€)
1 ||[Enepretcku Tparichopmarop 2,75 MVA 05520 kV||1 £5.000 85.000

2 ||PCS kovrejiep (1ei 34 HPHKIY 0K H 3ai1TiTin) 1 70.000 70.000

3 ||CH RMU/ pasroyiHa onpema 20 kY 1 35.000 35.000

4 ||CH xaben 20 kV (150 mmé Al ~100 m) 1 18.000 18.000

5 ||KaOeqcKH 3aBPILIESTOIM H CITOJHIATTH ceT ||6.000 6.000

6 ||3azeMjyBaBe M [POMOOPAHCKA 3AIUTHTA 0T ||12.000 12.000

7 |[[Ipoektipame, HCIMTYBAKkA H aTeCTH noT ||8.000 8.000

8 |[MoHTaxka, TceTHpawe U MYIITAaKBE BO padoTa 10T ||15.000 15.000

BryrHo (0¢3 JJIB) 249.000 €

4.2 Peauve Ha TPOIIOTH

*  Bkymen Tpomiok 3a eneKTPONICTPHOY THREH NPHKITY ' IOK:
= 240.000 —260.000 €

¢ [lpoteHT 04 BKyMHATA MHBECTHIRTjA Ha (PBL:
=5-7%

¢« TpaHcdopMaTOpOT VUSCTEYEA CO:
= 34 % oI TPOIIOKOT 3a NMPHKIY 0K
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5. 3akny4oK

IIpurmyyokoT Ha doTOHAMOHCKATa enekTpolieHTpata  JUKHIITE 1+ Ha 20 KV eneKTpoMIcTpHOY THBHATA
MPEKa ¢ TEXHHYKH H3BOJIHB CO CTAHAAPAHC PEIICHHE Oa3HpaHO Ha MHTeT pripaHa PCS-
TpaHchopMaTopeka cTaHHLA. PellieHieTo ¢ yoormaceHo co baxeukure [EC 1 MaKeJOHCKH CTAHAAPIH,
00e30¢IyBa CHIYPHA TapaJic THa padoTa H TH MHHHMH3IPA 3aTYOHTE H TPOIIOLMTE 3a OJIPAY BAILE .

53.AHA.II3A HA TPOIOONI 3A ITFHR.IYVUOK HA OHELN , HGRHILITE 2

1. OLIIT OLHMC HA HPHKIIYHOKOT

DOTOHANOHCKATA €1eKTPHYHA LeHTpa1a , FikuinTe 2% co HHeTanMpaHa MokHoceT o 7,8 MW npunara Ha
IPYTIATA Ha JUCTPHOYHPAHH MPOH3BOAHH I3BOPH, JHPEKTHO MPHKIYYCHH Ha CPEHOHATIOHCKATa
CICKIPOMHCTPHOYTHBHA MpCiKa.

Topa;Iit roneMHHATa HA HHCTAMIPAHATa MOKHOCT, MPHKIYYOKOT Ha TICHTPAJaTa ¢ IPCABHACH Ha 20 KV
HAIOHCKO HUBO, COMTACHO MPEIKHHTE MPABIUIA HA OTIEPATOPOT Ha AHCTPHOY THBHHOT crictem (EBH
MaxcaoHHja).

2. KOHIIETIT HA EJEKTPOEHEPTETCKHOT ITPHKJIYUOK
2.1 IIporzeoneH gen (DB noie)

s 11.778 dudalija v MOHOKPHCTATHH (hOTOHATOHSKIT M OTY.ITH

¢ Ejnneuna mokHocr: 720 Wp

s CepHcko NOBP3VRAKE: 26 MO/TYIIH M0 CTPHHT

& SAHOHACOMNA CTPY]a pa3Boy co conapid kadum RADON 6 mm?
2.2 HiBepTepeKi CHETEM

¢ 26 CTPHHI HHBEPTEPH

«  HoMuHaIHa HAH3MCHITYHA CTPYia MOKHOCT ITo ITHBCpTCp: 300 kW

¢ H3I1¢3cH HAIBMGHITUHA ¢TPYja HaroH: 800 V
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* I/hmep’l‘spule CE OlIPEMENIH CO!
< BIPAASHII 3AMITITH o] IIPeHAIOH H IIOTHATIOH
= 3ALUTHTA 0[] OCTPOBRCKH DKM
¢ MOKHOCT 3a PeTVIHPAIbe HA COS(p H PEakTIBHa MOKHOCT
s  HMuBcpTepuTe cc MOBP3VBAAT HA HHCKOHATIOHCKA COGIHPHIITA Ha TpaHc(popMaTopeKaTa cTaHHI[a
2.3 IINcKOHATIOHCKIT Pa3Boa
¢ Kafmm tom PPOO-A/ NYY
¢ Kabenckn miHMIT MONOKEHH BO 38Mja, BO POB
*  3AIUTHTHH I MEPHH ¥ PEIH BO HIICKOHAIIOHCKA Pa3BOIHA Tabaa

s 5P} zamrmiTa knaca C

3. TPAHCDOPMATOPCKA CTAHHLIA (AEJI OO TIPUKIYUOKOT)
3.1 EHepreTckn TpaHehopMatop
¢ T macncH, 3amicyaTcH
¢ Mognoct: 2.500 kKVA
o  Hamoncku omtoc: 0,8/ 20 kV
+ DBpcka: Dyn3
e Jagemwe: ONAN
* Hamon Ha Kyca Bpeka: 4 %
TpaHchopMaTOPOT CITY I 34
L TIOKQ'TY BaHhS HA HAITOHOT (W HHBEPTCPCKHOT HAITBMEHH THA G'l'|)yjﬂ CHCTSM
* TaBALICKOD pZI'J,L[BUj}’BElth
¢ IpHETVUYBale Ha CH Mpexkara
3.2 CpenHOHAMOHCKA TIocTpojka (20 kV)
s Tmmcka McTamHO-OKITOTICHA MOCTPOjKa co SFs mzonarpija
« CocTas:
< BJIC3HO/M3IC3HIT KE.THH
¢ TpaHc(hOopMAaTOpCKa KeJHja

¢ MepHa kemga (mo dapawe Ha EBH)
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[ad AdTHTHA KGJIH_].([ co pﬁJlBj[lﬂ 3AUITera
¢«  HoMuHamzeH HatioH: 36 kV
s KycocnojHa cTpyja: 20 kA
¢«  HowmumHamHa cTpyja Ha cOGHPHUIR: 630 A
3.3 IIpURIVYOK KOH JHCTPHOYTHBHATA MPCIKa
+  CpemHoHanmoHcKH Kaben NA2XS(IN2Y
e KaGenckn pos ¢o MecoYHa MOCTEIKA I 3aITHTHA JICHTA
¢  KabnoBckd 3aBpIIHHIN H cTIojHHIH coTilacHo [EC ctanmapau

+  [pnrmyyyBawe BO MOCTOSUKA WM Hora CH TpadocTanioia / nanckyeog Ha EBH

4. 3AZEMIVBAIGE H 1 POMOBPAHCKA 3ALHITHTA
¢ Mpekecet 3aseMjveay o1 FeZn 30 <4 mm
¢ 3aseMjyBame Ha
< TpaHchopMarop
c  HHBepTepH
©  MCTAJIHH KOHC TPYKLEIL
CITwuITH onpema
¢ IlpockTripaHa oTIOPHOCT Ha 3a3eMjyBame: R ~ 0,6
e HampopemHa rpoModpancKa 3amTHTA ¢0 CPEHKIHOBH CTaTOBH

*  Hupo Ha 3amrmara: Kaaca I (IEC 62305)

5. MEPEILE M KOHTPOJIA
¢ KoMepimjamHo Meperse Ha 20 KV ¢TpaHa
¢ Mepewe Ha AKTHBHA M PSAKTHBHA SHEPIija
s J]aTCUMHCKO OTUMTYBAFC (CHICTCM 3a HAT30D H yIIpaByBame AMR)

e CHHXPOHH3ALHjA CO MPEKATa cOTIACHO MpekKeH Koaeke
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6. [TPMIKA3 HA TPOITIOITH 3A IMTPUKJIYVUOK
(opuenmayuonu, adanmupani 3a Pernyonuxa Cesepra Maredonuja)

3ademenika: [eHniTe ce MpoIeHETH BP3 OCHOBA HA TTa3apHH yoiuosH Bo PCM (2024-2025), 6e3 JI/IB.

bp.||Omic Enx. Kom. |[[Tena / ex. (€)|[BrymHo (€)
1 |[EHepreTciku Tpancdopmatop 0,8/20 kV, 2.500 kVA mapue ||1 85.000 85.000
2 ||CH tumcka mocTpojka 20 KV (Kemiu, 3amliTHTa, Mepeme )|[KoMIDt. || 1 70.000 70.000
3 |[HuckoHamoHcKa pa3BojHa Tabia KoMILIL |1 25.000 25.000
4 [|[CH kadem 20 KV co monoxkysame (=1 km) M 1.000((70 70.000
5 |[KabmorcKu poB, MECOK, JICHTH, 3¢MjSHH padoTH KOMILL |1 20.000 20.000
6 |Kabmovexu 3apprimuiy 1 criojHuim 20 kKV KoMILI || 1 10.000 10.000
7 ||Cucrem 3a 3a3eMjyBambe U rpoMoOpaH KOMILIL |1 30.000 30.000
8 [[Ipoekrupame, HaA30pP, aTECTH U MEPEHA KOMILL |1 15.000 15.000
9 | Taxca 3a npukayuyox (EBH — nporicHka) KOMILTL |1 40.000 40.000

¢ BKVIIHO (6es JIJIB): = 365.000 €

7. BAKJIVUOK

Ipuroryuokot Ha OBE ,, Makumite 2 TipeTeTaByBa KOMITIEKCEH €JEKTPOSHEPTETCKH 3a()at, Koj TH ofdaka
CUTE CEIMEHTH O TIPOH3BOTHUOT CHCTEM JIO CPSTHOHAMIOHCKATA JUCTPHOYTHEHA MPEKa.
Tpancdopmaropure, CH mocTpojkata, KaOTOBCKUTE JIHHHH, 333¢MjYBAmeTO H MEPHHUTE CHCTEMH ¢
COCTABEH U HEPa3/IeIcH IS O MPUKIYUOKOT, KAKO TEXHHYKH TaKa U GHHAHCHCKH.

54 AHATH3A HA TPOLIOITH 3A ITPHKIIYUHOK HA ®HEIT 11 BECC,, BOJIKOBO “

1. OIIINT TEXHWYKH OITUC HA ITPHKJIVUYOKOT

IIpeameT Ha IPOSKTHATA JOKYMEHTAIHja € TIPHKIYUYBabe Ha (poToHanoHcka enekTpana (PEIT)
,,BOIKOBO® cO HHCTaNHpaHa MOKHOCT o/ 9,9 MW, zaeHo co OaTepHcKH cHcTeM 3a CKIAAHParbe Ha
enckTpuuHa eHepTija (BATEPUCKH CUCTEM) co mokHocT 9,9 MW, Ha eneKTpoUcTprOy THBHHOT
CHCTEM Ha CpPETHOHATIOHCKO HUBO 10(20) kV.
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TIpUKIYUY BABETO G2 PESJEIBHPA LPEKY HIOBEKe KovLakmm Tiuieku rpadocranuun 0,8/10,5(21) kv,
TIOCTABSHH BO PaMKH Ha MTAPLIEIATA, ¢O KAGSICKA BPCKA 10 JUCTPHOVTHEHATA CPETHOHATIOHCKA MPEka,
YIPABYBAHA O OLIEPATOPOT LA EASKIPOAUCTPHOY THBIIOY cHerem (EBH).

2. HATIOHCKH HUBOA H CHUCTEM
Criope HACJHHTC MIPOCKTH :
e [Incox HamoH (NN):
¢ 0,8 KV (uneepropeka crpada — OEI[ u BATEPHCKH CHCTEM)
¢ 0,4 KV (moMoIIHi o coTic TBEHH MoTpedin)
¢ CpeaeH HarmoH (SN):
c  10,5kV /2] kV (paboTeH HaITOH BO COTNIACHOGCT €O MPEKaTa)
s OpekreHipja: 50 Hz
s Cucrem: 1podasen

¢ Heytpana na CH: cornacio pe:kHMOT 11a AHCTPHOYTHBIHATA Mpexa (H30MIpalia HiIH IIpeky oTIop)

3. KOHIEIIT HA TIPHKJIVUOK KOH EJIEKTPOAHCTPHBY THUBEH CHCTEM
TIpHKITYYOKOT ¢ pcalH3HPaH IPCKY CICAHHTC (GYHKIIHOHAIHH LICTHHH:
1. <DPOTOHATIOHCKH HH3H H HHBEPTOPH (SOHOHACOUHA CTPY]a'HAM3MEHINHA CTPYja KOHBEP3Ija)
2. Huckonamoncki pazeon (0,8 kV) Bo paMki Ha Tpadoc TAHHIIHTE
3. Enepretcku TpanctopMatopt 0,8/10,5(21) KV
4. Cpepronanoncka mocTtpojka (10(20) kV) co MepHa 11 3aTITHTHA OTIpeMa
5. Kabencxn npuximytiok 10 CH Mpeka Ha oiepaTopot

[ [eoky THaTa TIPOHARE/ISHA M CKIIA;THPAHA eTSKTPHYHA eHaprija ce mpenara ro CH mctpuiyTrieHata
MPEXKa, TIPEKY NPIMapHa MepHa TpadocTaHIIa, JOASKA 0CTAHATHTE TPadoCTAHILI C& TIOBP3AHII
CEKY1L1APLIO HIPE;| MEPHOTO [101€ .

4. TPAQOCTAHHITH — COCTABEH JE.T O IIPHKJIVUOKOT
4.1 Tum u u3BC10a
e THIT: KOMITAKTHI MSTAJHH TpadOCTAHHULIA

«  MoHTaxa: HaJeopeIlHa, Ha GeTOHCKA TTONJI0TA
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¢ Vupapysaibe: oaasop

¢ Hauena: nprxtyuok Ha OFEILL u BATEPHUCKH CHCTEM Ha CH Mpexa
4.2 CocTas Ha ceKoja TPadoCcTaHHLA
Cekoja TpadOCTaHMIIA CE COCTOH O

s« NN gcn — HucKoHanoHckH opmap (0,8 KV /0,4 KV,

s Tpancdopmatopeku eI — Tpado OIOK,

¢ SN gex — ¢peJHOHATIOHCKH KEIHH {J0BOIHA, MEPHA, CITOJHA, PE3CPBHA).

5. EHEPTETCKH TPAHCPOPMATOPH
Criopen IpOeKTHATA IGKYMSHTAITA
L] Homuiaiig Mooty (B() JABHCHOCT OJ] 6110[{0'[\):
= 1600 KVA, 1800 kVA, 2500 kVA, 3150 kKVA
¢  Hamoncku omHoc: 0,8/ 10,5(21) kV
¢ T TpodasHu, MacICHH HIH cYBIH {¢TIOpS I3Bcada)
¢+ Hawvena:
< TpaHchopMalHja Ha cHepTHja on <PELT,
o TpaHcopMarMja Ha CHEPTH]ja O DATEPHCKH CHCTEM.

Opue TpchdJopMampH TIPETCTABY BAAT CYVIIITHHCKH H 3aI0JEKHTCIICH ST O TIPHKITY YOKOT KOH
CHCKTP O,ElLlchI/lﬁ}'Il[B}ﬂlOT CLICTEM.

6. CPETHOHAITOHCKA MTOCTPOJKA (10(20) kV)

e Metamio-okmoneHr CLI KSII 3a BHATPEIIHA MOHTA:KA

e TrmmaHn GyHRITHH:
G OBOIHO MOJE,
G MEPHO MOJNE (CHEPTH|A MPOH3BEASHA/ HCTIOPAYAHA ),
G TPAHCHOPMATOPCKO IO,
¢ PEACPRHO TIONG.

o llpexmiy Baun: BaKyvVMCKI

¢ JliiMenuolmpaise Ha Kyca peka: 16 25kA/ 1s
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* HO,“J,IU’[‘BE[[(JC’[‘ 34 JANEHHEICIKO “HTAILE bl YHPABY BALLE (DI/IC’I‘CM 38 Ha30p H YIIPABY BAILE 110
Sapame Ha OTCPaTopoT)

7. BATEPHICKHM CUCTEM H MHTET PALTHJA
+  Barcpuckn enummngr: Weiheng 100 kW /233 kWh
¢ Bkyuuo: 99 darepun
¢  Bkynna woknocr: 9,9 MW
s  BryneH KanauureT: 23,067 MWh
¢ HAM3MEHIYHA cTPyja HanoH: 400 V
« Ilpuxmyuyeamc:
< OPeKy MoceOHII TpaHeopMaTop,

= HeszapHcHo o PEIT Ho Bo verata CH Mpeika .

8. 3ASEMJVYBAIE, 3AIIITHTA 1 MEPEIGE

e 3a3eMjVBauKa MpPEKA OKOY CeKoja TpadocTarima

s 3amTHTH:
o NAICTPYIHE,
o 3eMjociykOstu,
< HANOHCKH H (HPeKBeHTHH

¢ Mcpche Ha MPOH3BCICHA H MPCIAJACHA CJICKTPHYHA CHCPIHja:
< Bo mprMapna McpHa CH kemitja

<o COrTacHO 63[331-521’[3 Ha OIIepaTopoT Ha mlCTpHﬁ}’TIIBHI{OT CHCTCM

9. [TIPHMK A3 HA TPOIIOILTH 3A TTPHEJIYYUOK
fopuenmayuont, bez ;7B — Penyimixa Cesepra Maxedonuja)

Hamomena: Bo TpomotmTe ¢ ondaTeHH TpadoCcTaHILIITE, TPAHCPOPMATOPHTS 1 Leaata CH onpenma,
KAaKO JIC/T O/f TIPHKITY YOKOT.
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Lp.||Omic KommuyHa| BryrHo (€)
1 |[Kommakrau rpadoctamiim (SN/NN) co MoHTaKa 3—4 900.000

2 |[EnepreTcku TpaHcdopmaToph (1600-3150 kVA) 10T 1.100.000
3 ||CH 10(20) KV nocTpojka (KeNHH, 3aLIITHUTA, MEPEHa) 10T 500.000

4 |[HH pazsos n riBepTopeii LPHKILY YOLE 10T 300.000

5 ||Kabemcki CH nprmmy 1ok H 2aBpriiHHIEH 10T 250.000

6 |[3azeMjyveambe, rpoMo0pal K [T 3ammrnTa 10T 150.000

7 |[FcrmtyBara, Mepelba H MYIUTakE BO padoTa 10T 150.000

8 |[flazmoMecT 3a IMPHEIYUOK KOH ¢ISKTPOIICTPHOVTIEEH cHcTeM (LDBID)|[ 10T 250.000

BKVIIHO 3A ITPHKJIVUOK (6e3 IJB): = 3.600.000 €

10. 3AKTYYOK

IpurmyyoroT Ha PEL] 11 BATEPHCEKM CHUCTEM ,,BonkoBo" ¢ PCANIISHPAH KAKO LICIOCHO
HVHKITMOHATEH TIPUKTY'IOK Ha SIeKTPOMHcTprOyY THREH cricTeM 10(20) k'V, npu mrro:

s TpadocTaHINIHTe M SHEPTETCKHTE TPAHCGOPMATOPH C& HHTSTPAJIEH ;T8I 0/ TIPHKITYIIOKOT,
ey . . . a1
¢ 00i0eNRI € CUIYPHA, MEPIIMBI M KOHTPOJEPALA HCIIOPAKA 114 SJEKTPULLIL S1ieplija,

¢ PEIUCHIIETO & YCOMIACSHO CO TEXHHUKHTE VCIOBU HA JHCTPHOYTHBHUOT OTICPATOP H BAXKSUKUTE
npormeH 3o PCM .
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55.AHATI3A HA TPOINOITH 3A TTPUK.TYUOK HA ©HEI] ,, BATTTOBEHIMA +
1. OIIIT TEXHHYKH OITMC HA TTPUKITYUYOKOT

PoToHanoHeKara e IeKkTpryHa HeHTpa1a GELL . BAJIOBEHIIHY € ronem mponssoacH oGjekT of
OGHOBITHEE H3BOPLL, CO:

e THCTAMMPAHA ¢IHOHACOUHA CTPYja MOKHOCT: 151,06 MWp,
*  HOMMHAITHA HAWAMEHITIHA CTPYja MokHoeT: 119,9 MW,

H COLIACIO 00EMOT M 3114481LETO LA HNPOU3BOACTBOTO, HIPHEJIVHOKOL € LIPEABMISH 114 SJISKTPOLPEHOCIINoT
cHeTeM Ha 110 k', xoj ¢ Bo HagnexkHocT Ha METICO.

HIpHIIIYHOROT €& peantsmpa IIPEKy:
*  BHATPCIIHA ¢PCTHOHATIOHCKA Mpeika 33 kV,
¢ HaveHcKa TpadocTanmma 110/33 KV,
s prcokoHarmoHeka 110 KV necTtpojka co nprkay ok Ha mocToeqkH 110 kV tanexoron.
2. KOHIIEIIT HA ITPHUKJIVUYBAIBE KOH EJIEKTPOIIPEHOCHHUOT CHCTEM
2.1 OmuT KOHIETT
TponzreneHaTa eTeKTPUHA SHEPTHJA O POTOHATIOHCKOTO TIONE GE:

TSHEPHPAa KaKO ¢THOHACOYHA ¢ ’ja eHepruja.
»

2. cCTIPCTBOPA BO HAH3MCHIMHA CTPYja IPSKY LCHTPATHH HHBCPTOPH,
3. ce Tpancdropipa Ha 33 KV mpeky OnoK-TpaHcdopMaTopH,

4. ce cobupa mpexy nogzemia 33 KV kabencka mMpesxa,

5. ccmomura Ha 110 KV Bo raasHaTa TpadocTaHmia,

6. CcTpeAaBa BO SISKTPOIIPEHOCHATA MPEKA.
Osy xoHIENT 0Des0deypa:

¢ CHTYPCH IPGHOC HA TOMCMA MOKHOCT,

*  VCOIIACEHOCT CO KPHTepHyM N-1,

¢ CTaDMINL W KOHTPOIHPana pabora 1 CHETeMOoT.
3. TPAOOCTAHHMITA 11033 kV — IIEHTPAJTIEH JEJT HA TIPHKIIYUOKOT
3.1 ITamencka TpadocTaHHIA

3a nprkayrivrawe Ha ORI banoremp ce nperuTy Ba H3rpaada Ha HoBa Tpadoctanmmia 110/33 kY,
JOLHPAHA BO PAMKH HA TIPOCKTHATA MAPLICTA.

3.2 ExHepreTcku TpaHe hopMatapi

IIpeABHACHHU c& ABA MAPATCITHO MOBP3AHU eHEePIETCKU TPAHCHOPMATOPH, cO IUTO ¢e 0bez0enyBa
PE3CPBHPAHOCT M CHIYPHOCT:

s Tum: TpodazeH, TROHAMOTAEH

¢  HoMiramHa MoKHOCT: 2 = 62,5 MVA
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+  Hanoncknopoc: 110/ 33 KV
s Bekropcra rpyma: YNd3
s Jlagewme: ONAF (Oil Natural Air Forced)
¢«  Homumamma ppexserimja: 50 Hz
Tpauchopmaropure:
s C¢ KIYUGH M Hepa3IBoeH el 0T IIPHKIVIOKOT,
¢ OBO3MOXKYBAAT YCOTJIACY BATHE CO HAMOHCKOTC HITBO HA TIPEHOCHATA MPEKa,

¢ obe3deTyBaaT cTAaDMIIHA HCIOPAKA HA aKTHBHA H PEaKTHBHA CHEPTH)a.

4. 110 kV BUCOKOHALIIOHCKA 1IOCTPOJK A
4.1 QCloBIM KIPAKTEPHCTHKH
¢  Hosmameni ianoir: 110 kV
¢ TloroHckH HamoH: 123 kV
« Dpckperimpja: 50 Hz
¢« KparroTpajua ctpvija Ha Kvca peka: 1o 40 kA / 15
o JIMPCKTHO 3a3¢MjcHa HEYTpaa
4.2 Coctas
¢ Tpancdopmaropeko moae 110 kV
o JIATCKOBOIHO MOJE 32 MPHILTYUYOK KoH MocToeurH 110 KV garexoson
*  SFs npexiHyBaun
¢ Pacrapyraun uo3azeMjypatd
¢ Mepuw rpanchopmaropu (C1, HLY

¢ OTBOTHHLIM Ha NPeHAIIOH

5. 33 kV CPEJJHOHAIIOHCKA ITOCTPOJK A
*  DBHarpelHa MeTaIHO-0KIOIEHA MIOCTPOjKA
¢ DBaxyyMcKM H3BICUHBH IIPCKHHY BAYH
¢+ Cocras:

Cc  TPaHCOPMATOPCKH KL,
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o H3BOMHM KedMU o) Buarperara 33 kV mpeka,
< MepHa Kelja,
=  Kelllja 3a colCTBeH TPAHCPoPMATOp.

©  Pe3ePBHH KeNEH 3a HIHH IPOLTHPYBATha.

6. 3ABEMIVBAILL, 3AIITHTA H VIIPABYBAILE
¢ MpeskecT 3a3eMjyBay 1o/ IeslaTa TpahocTaHHIEA
«  (OTIOpHOCT Ha 3a3eMjyBatbe: R < 1 Q
+ I'poMmodpaHcka samTHTa cotmacHo IEC 62305
s 3amTHTHH H YTIPARYRATKH PeIea
L] CHOTEM 3a 1AN30p H YIHPABY BAILE CHUCTEM 3a Ja1SHIUICKI HANZ0P K VIIPABY BAlLe

+«  KoMepipjamio Mepeibe Ha 110 KV c1patia

7. ITIPHKA3 HA TPOIIOLH 3A TIPHMKJIVHOK
fopuenmannony, bes LB, npurazodeny sa Permvbaura Ceeepra Maredonija)

Jabeacmia: Bo TPOIMOIHTC ¢ BRIYYUCH LCACCHHOT IMMPHETYYOK KOH CICKTPOIIPCHOCHHOT CHCTCM, IIPH IITO
'|‘paI|ct])0p\1;1'|‘()pn'l'e H BHCOKOHATIOHCKATA O1PSMa ce COCTAaBal JIesT O/ HPHKIY HOROT.

Lp.||Omic Kon.|BryrHo (€)
1 |[ExcpreTeku tpancdopmatopr 11033 KV, 2 - 62,5 MVA 2 |[2.400.000
2 (110 KV mprMapHa onipeMa (IOJIHba, TipekHHy pavrr, CT/HT, onpogrmie)| ot ||1.800.000
3 ||33 kV MeTaTHO-OK.I0MNSHA MOCTPojKa ot ([700.000

4 ||Buarpewuna 33 kV kabelicia MPexa U LPHIILY HOLH nor ||450.000

5 ||Crersmu 2a 3aimTHTA, Mepethe o SCADA not ||350.000

6 |[3azeMjyRaibe 11 TpOMOOpaHCKa 3aMITHTA ot ([150.000

7 |[FcrmityBarba, aTecTd H MyHiTake Bo padbora ot ([250.000

BKYIIHO 3A IMTPHKJIVUOK (6e3 IJIB): = 6.100.000 €
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8. 3AKIVUOK

IIpurmyyoroT Ha OEL] ., barTaoBeHIE NPETCTABYBA BHCOKOHAIOHCKH ¢IEKTPOIIPEHOCEH IIPHKIVUOK 0]
roxeM odew, NP ITO:

o TPHKIYUYBAEETO ¢ BpIOi Ha 110 KV mpeHOCHO HITBO,
*  cHepreTckute TpaHcpopmatopu 110433 KV ce CVINTHHCKH H HEPA3ABOCH ACH O TIPHKIYHOKOT.

L (¥ ()661’.66,‘0’?;3 CHTIVPHA, CTadHIIHA H TEXHHIKEH VOOTIdCEHA IlH'l‘ﬁI‘pﬂllH_‘iﬂ Hd NICHTPaJIaTa Bo
¢IEKTPOCHEPTSTCKHOT CHCTeM Ha Pervomika CepepHa MakemoHHja .

56.AHAIIT3A HA TPOINOIIH 3A ITPHKIYVUHOK HA BECC ,, MPIIEBIH 2 “

1. OIIMT TEXHHMYKH OITHC HA IMTPHKIYYOKOT

CRIAWIMTETO Ha eNeKTPHHHA eHeprHja bC , Mpriterip 2 ¢ NMpoeKkTHPaHo Kake DATSPHCKH €HEPTSTCKH
cricteM (BATEPVICKH CHUCTEM) xoj ce HHTeTpupa Bo noctojHa ¢oToHarmoHeka enekrpana (LRI
SMpaesip 27,

ObjexToT HMa HHCcTaIHpaHa MokHoceT of 5.000 kW u ¢ HameHeT 3a:

e CKIAAHPAIbe HA ¢ISKTPHYHA CHEPTH]a,
«  QaJaHcHparwe Ha MPOH3BOACTEO T IIOTPOLIY BauKa,
*  HCIIOPAKa Ha CHCTEMCKH ¥ CITY TH KOH SJISKTPOAHC TPHOY THBHATA MPETKa.

1 [pHETVIVRARRETO ¢ BPIITH HA CPETHOHATIOHCKATA eNEKTPOAMCTPHOYTHRHA Mpexa 10(21)/20 kV, mpexy
MIOCTOEUEA H TIPOILHPEHA TPpadrOCTaHUIIA Ha JIOKAI[jaTa.

2. [IOCTOEYUKA COCTOJbA HA ITPHEJIVHOKOT

Criopea IPOSKTHATA ACKYMSHTaLH)a:
s IlocToeukata roTOHAIOHCKA TICHTPATA TIMa HHCTAAMpaHa MaokHoceT o 4.530 kWp
s HaIMMEHW'IHA CTPYja HaroH Ha HHRepTEpcka cTpada: 800 'V

¢ lenrpaiara € NPURIVYS A Ha jMeTpIOVIHBLETE Mpexa npeky rpancdopmarop na 20 kV, co mro
¢ 06e3beeHA HelTopaka Ha eJleKTpHYHa cHeprHja o CII mpesxa .

3. [IPOITMFPEHA KOHPHI YPALIHJA — [TPHKJIYYOK HA BATEPHCKHOT CHCTEM
3.1 Batepncku cHerem (BATEPHCKH CHCTEM)

¢ barepucku Moyt co srpajen BMS
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¢ Moyyuapus Kogurrvpaudja (Cepueko 1 LAapaieiun 108y BalLe)
¢  HHcTamipaHa MOKHOCT Ha DATEPUCKHOT cHeTeM: 2.500 — 5.000 kW
¢  BKyneH eHepreTckd Kanaiprer: = 5 MWh
3.2 PCS — Power Conversion Syvstem
s 4 DPCSypeau
o TloemHeuHa MOKHOCT! 1.250 - 1.725 kW
¢ JlpoHacoyHa paloTa (ITOJHEHE / TIPasHEHE)
¢ HaIBMEHHYHA cTpYja HarnoH: (,69 kV

+  Brpaaenu zanrruri (OV/UV, OF/UF, anti-islanding)

4. TPAHCDOPMATOPH  COCTABEH JEJ O/ 1IPUKIIYVHOKOT

3a MPHKIVYYBAIbE I 63T6pHCKIIOT CHCTEM Ha ¢PCAIIOLIAICIICKATA MPEIKA, MTPOCKTOT MPCIBHAYBA 1IOBH
CHCPTICTCKI TpaHC(bOpMaI‘Ole, KOH ¢¢ K.IVUCH CIICMCHT Ha NPIKIYYOKOT:

4.1 OCHOBHH TEXHHYKH KapaKTepHCTHKH
e Trmm: MacneHM ¢HepPISTCKH TPAHC(HOPMATOPH
s  Hanoncen oytoc: 10,5(21) /7 0,69 KV w1 10,5(21)/ 0,42 kV
¢ Mogocr no tpancgopyvarop: 2,300 2.750 kVA
¢ Bexropcka ipyna: Dyn3 / Dvnll
¢ Hanon Ha kyca ppeka: Uk =6 %
¢« @pekeeHinga: 50 Hz
TpancopmaTopHTC 0BOZMOKYBAAT!
* TI0AMTake Ha HammoHoT of PCS cuctevmoT o CII HHBO,
¢ CHTYpPHA IMapajieHa padoTa co ¢IeKTPOIHCTPHOYTHBHATA MPEKa,

. CICKTPIMHO paEﬂBijBH,H)E H cTaOHITHOCT HA CHCTEMOT.

5. CPEAHOHAIIOHCKA ITOCTPOJKA H TOUKA HA TTPHKJIYYOK
s Cpe/THOHAMNOHCKA METATHO-OKIMTEHA acTpajka 10(21)720 kY

s Cocran:
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aosona kendja oj EBH,
TpaHchOPMATOPSKH Kemm (2-3),
H3BOIHA Kellk)a,

3AIUTHTHH I MEPHH peliea

s  TpuxmyuyBamwe Ipeky nogsemcH CH kaben o Touka Ha IPHKIVIOK Ha OTICpPaTopoT Ha

anctpudyTHeHroT cuerem (EBH)

6. 3ASEMIVBABE H TPOMOBPAHCK A 3AIITHTA

. HpO]ll][pyBﬂH:B Ha MoCcTOSHKHOT 32]36]5'[_]‘}’]32]‘{](}[ CHCTEM

+ [loBp3yeamc Ha:

[

DaTepHCKH KOHTEJHEPH,
PCS ypemm,
TpaHchopMaTopH,

CH u HH moctpojiu

e TlpockrHpana otnopHocT: R << 1 £

s T'pomoebpancka samrmiTa cotmacHo TREC 62305

L4 ]";}llil[C'l'liE[l CHCTEM 34 II()’I'C[III]ﬁI_‘idJI[I() H3PAM Y BAILT .
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7. TIPHK A3 HA TPOIIOITH 3A TIPHKJIVUHOK
fopuenmanunony. bes JUB, acanmupant sa Penyvonuxa Cesepra Maredonuja)

3adenerura: Bo TPOILOLHTE & BRIVYSH LETCCHHOT IPHKTYYOK KOH eNeKTPOTHUCTPHOYTHEHIIOT CHCTEM,
TIPH IITQ TPAHS(POPMATOPHTS ¢¢ TPSTHPAAT KAKO COCTABSH A1 O TIPHETY YOKOT.

Ep.||Omic Kon. ||BxyniHo (€)
1 |[Enepretcku TpaHchopmaTtops 10(21)/0,69-0,42 kV, 2.500-2.750 kKVA|3 210.000

2 |[Cpemonanoncka nocrpejka 10(21)20 kV (kemn, sanrrura, mepeise ) |(nor (120,000

3 ||PCS crerevin 1 AC morpaveamke 0 TpaHchopMaTopH not ((90.000

4 ||CH xabenackH JHHMH H IPHKIYHOK A0 EBH ot ||65.000

S |[HH pazeon, opmapu v kabimu ot ||40.000

6 |[[IponnipyBaibe Ha 323¢MjVBalbe I MPoMoOpaH ot ||25.000

7 |[FcrmityBarsa, aTCCTH H OYLITakE BO padoTra ot |20.000

8 |[Hamomect 3a nprrTyuok xoH EBH (nipoueHka) ot ||30.000

BKYIIHO 3A IIPHKJIYUOK (6e3 JIB): = 600.000 €
8. 3AKIIYVUOK

Hpunyvuoxor na BC  Mpuriesiu 27 npercraBy Ba CTalljapiAHIHpan LPHKILY HOK HA CPeLIoaloIeKH
CNCKTPOAHCTPHOYTHBCH CHCTEM, MPH MITO!

e TpaHchOPMATOPIITE C& KIYUSH H HEPA3IBOSH AST OJ1 MPHKIYYOKOT,
+ ¢ oDe30eIyRa CHIYPHA HHTETPALI)A Ha DATEPHCKIIOT CHOTEM ¢0 nocToskara PEL],

¢ NPHKIYIYBABETO € HENOCH( YCOIIAGEHO CO TEXHHIKHTE YCJIOBH HA OLIEPATAPOT HA
JUCTPHOYTHBHHOT cHeTeM Bo Pemybmika CesepHa MarcJoHTHa .

57.ATATH3A 11A TPOINOIH 3A ITPHKIYUOK HA GEEC ,, MPHIEBIIH 1
1. OIMMT TEXTIMYKH OITHC HA IMPUKJITYYOKOT

CKIAJUIUTETO Ha SASKIPHYUHA cHepTHja BEEC  Mpirepup 1* ¢ 0aTepHCKI SHEPTETCKH CHCTEM
(BATEPHUCKH CHUCTEM) co urHcTamipana MokHocT of 2.500 KW, ipocKTipaH 3a HHTCrpaiHja po
TMOCTOSUKA (poToHaoHCKa enekTpana GELL , Mpuresrm 1.

(}eHOBHATA HAMEHA Ha CIICTEMOT €

¢ CKIQIHPAILE 1A SNISKTPHYNIA eLiepriga npomsse/iena o GEI,
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llU,i_l(JL-‘ipyl.'.!llbﬂ Ha cradimocTa n (llJlHl{ClrlGl/l.'].llUUlll Ha pﬂ60f1‘€ll.)f:?'l'()7

HCTIOPAKA Ha €ICKTPHYHA GHG[JI‘IIja H CHCTEMCOKH YCIIVTH KOH eIIeKTpO;[HC’I‘pH6yTHBHaTa MpeKa.

IIpHETYUVBAKRCTO ¢& BPIIH HA ¢PESIHOHATIOHCKATA JMCTPHOYTHRHA Mpeska 10(21)/20 kV. npeky

MIOCTOSUKA TOUKA HA TPHKIYUOK HA OTISPaTopOT Ha AU TPHGY THBHIIOT cHeTeM (EBH),

2. HOCTORYKA COCTOJBA HA HIPHKIIVUYOKOT

Cliope/| [IPOSKTHATA JOKYMSIITALIE]a:

Toctoeuxata GpoToHAMOHCKA LIgHTPA Ta HMA HHCTAMIpaHa MOKHOCT 2.567,6 kWp
HAH3MEHIYHA CTPYja HAaloH HA HHEEPTepcKa crpana: 800 V

GET] ¢ npHKTyUYCcHA Ha CICKTPOIHCTPHOY THBHATA MPCIKA TIPCKY CHEPTCTCKH TpaHe popmarop Ha
20 KV, mTO0 0BO3MOMKYBA HCMOPAKa HA ¢ICKTPHYHA CHEPTH]A BO CPSAHOHAMOHCKATA MPEKa .

3. 1IPOLIMPEHA KOHOHL YPALIHIA  TIPHKJIYUYOK HA BATEPHCKHOT CHCTEM

3.1 Barepucku cHereM (BATEPUCKHW CUCTEM)

JInTiyM-joHeKH GaTepUeKH MOTYIH BO KOHTEHepCka H3Be10a
BKyNICH CHCPTCTCKH KanmalmTeT: =~ 5.016 kWh
Konuduryparmja: 6 < 2P416S daTcpHCKI HA3H

Brpanes BMS (Battery Management System) 3a KOHTpoana I be3de HoCT

3.2 PCS — Power Conversion System

2 PCS ypeau

HowmuuamHa MokHoeT o PCS: 1.250 - 1.725 kW
JlpoHaco'Ha pafoTa ([TOIHE e/ TIPA3HE e )
HaAMEHI'HA cTpyja HanoH: 0,69 kV

Brpajetu mpexa sanrrirn (OV/UV, OF/UFE, anli-islanding)

4. TPAHCDOPMATOPH — COCTABEH AEJI O ITPHKJIVUOKOT

3a TNPHKIYY¥YBalhe HA 63TCPHCKHOT CHCTCM Ha ¢PC,IHOHATIOHCKATA ;[IICTPHG}"THBHE] MPCIEA ¢ TP, IBEACHE

GHEPITCTCKH 'I‘[)-’:I.HC(])()[)Ma’l'()])ll, KOH €€ KIY'HCH H HEPAZIBOCH CIICMEHT Ha HPHKIIY 1OKOT.

4.1 OCHOBIM TEXFHMYKH O ATOLM

Tur: MacieH eHepreTckH TpaHcdopmaTtop
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¢  Hanoncku opmoc: 207 0,69 kV 1 10,5(21) 7 0,42 kV
¢« HowumHamHa MokHOCT: 2.600 — 2.750 kVA
¢  Bekropcra rpyna: Dyns / Dvnll
¢ Hanon Ha xyca spcka: Uk = 6 %
s DpekBeHimja: 50 Hz
TpaHchopMaTOPHTE OBOIMOKYBAAT:
e TIogMrawe Ha HaroHoT off PCS cuctevot o CII HuBO,
¢ TaJBAHCKO Pa3/IBOjyBAIbE,

*  CHIVPHA MApaneIHa padoTa ¢o ¢ICKTPOIICTPHOVTIIEHATA MPEXKA.

5. CPEJJHOHATIOHCKA TTOCTPOJKA U TOUKA HA TTPHKIIYHOK
¢  CpcAHOHAMOHCKA MCTATHO-OKIONCHA mocTpojira 10(21)/20 KV
¢« Cocras:
< momogHa kemrja on EBH,
o TpaHC(OPMATOPCKH KEIH,
©  MepHa KeiHja,
G 3AIITHTHH Peca H TPSKHHY Badm

L4 Hl)}lm"[yBEl]'be TPCKY Mo A3¢MeH CPeAHOHATOHCKIT KabeT A0 MOCTOS IKaTa TOKa Ha IMPHKITY oK
Ha EBH, KAaKO IITO ¢ MPHKAXKAHO BO CAHOIMOMHATA MICMA BO IMPOCKTOT .

6. BASEMIYBAIE H IPOMOBPAHCKA 3AITTHTA
s TlponmipvBaibe Ha MOCTOSYKAOT 3a3¢MjvBauku cucTeM Ha OEI]
¢ 3azeMjyBame Ha:
G DAaTSPHCKH KOHTEJHSPH,
o PCS ypem,
e rpanchopvaropu,

=~ CHwu HH onpema
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¢ TIpoexrupana oruopniocr ya sasemjysabe: R <1 Q

s TlocToeuxa rpoMobpaHCKa 3alUTHTA ¢ MPOINIPYERA H 34 OATEPUCKIOT CHCTEM, ¢orlacHo IEC

62305 .

7. [IPHKA3 HA TPOIIOITM 3A TIPUKJIYYOK

fopuenmayuomnu, bez /B, nprunanodenu 3a Pervorura (Cesepra Maredomija)

‘¥, SVBAAL 114 . < a BT . LT
Ja0eseka: Tpoomire ce OIecy Baar 11 g0 Cel HIPHIIIY HOK HA DaTePHCKIOT CUETEM KO1L

eJ'leKI”pO*ZlP[CTpIIG}'THBHﬂT"I MpPEHKa, TIPH ITO TpilHCdJOpMH’IOpHTC CC CMCTaaT KaKO COCTABCH JCJT 01

HPHEJIYHOKOT.

Lp.||Omic o || BryrHO (€)
1 |[Exepretcku tpancdopmatopr 20/0,69 KV u 10(21)/0.42 kV, 2.600-2.750 kVA|12 150.000

2 |[CpeamoHamoHcKa moceTpojka 10(21)/20 kV (kemin, 3alliTHTa, MCPCIHG) not |(90.000

3 |[PCS cuetevu u AC moBp3yBame Ao TpaHehoOpMATOPH not |[70.000

4 ||CH xabencku TMER H NpIOUTyuyBalse Jo0 EBH noT |[55.000

5 |[HH pazeoj, opMapn v kagin 1ot ||35.000

6 |[[IponnipyBarbe Ha 2a3eMjVBalbe H IPOMOOPAHCKA 3AIITHTA not |(20.000

7 |MlcrmiTyBatba, aTeCTH U MYIITalhe Bo padota not |[15.000

8 |[IazoMecT 3a mpHETyuoK KoH LBII (rpoueHka) 0T |(25.000

BKVITHO 3A ITPHKJIVUOK (6e3 IJB): = 460.000 €

8. BAKTVUHOK

IIpnxmyyoxoT Ha BC , Mprresin 14 mpeTcTagyBa CTAHIAPBZHPAH MPHETYYOK HA ¢PeTHOHATIOHCKH

GJIt‘K'['pO}_lLlEJI]JMG}’lllBe[l CHCTEM, LIDH LITO!

¢ gHepTeTcKHTe TPAHC(OPMATOPH ce KIVUEH H HepasABOeH Jel o1 IIPHK.TY YOKOT,

s DATEPHCKHOT CHOTEM & IeJIOCHO HHTEIPHPAH ¢o NocToeukaTa MEL],

. PCIUICHIICTY ¢ ¥ COMNTACCHO CO TCXHHYKHTC I MPCKHHUTC ¥CJIOBH Ha OICPATOPOT HA

MUHCTPHOVTHBHHOT ¢HeTeM Bo Pemyommka CepepHa MaxeToHIGa .
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58.AITATH3A 11A TPOIIOIH 3A ITPHK.IYUOK HA OIHIEN 1 TC,, EITEPCOJIAP “

1. OIIMT TEXIHMYKH OITHC HA IMTPHKIYYOKOT

IpoekToT ondaka NpHKTY 1Y Bakbe Ha OTOHANOHCKH ¢HepreTekH Komeke . EHEPCOIIAP" co BKyTHA
HHCTaMpaHa MokHoeT o 35,5 MW, Ha cickTpomnpcHocHHOT ciicTeM Ha Penvbmika CesepHa
MakeaoHHja, MPSKY H3TPa10a Ha HOBA HaMeHcKa TpadocTanmua 110/20 kV . EHEPCOJIIAP-.

TpadocTanuIaTa 1IPETCTARY B €/IMHCTBEHA M JACHO NeQHHMPAHA TOHMKA HA HIPUKJIYIOK IOMEry
TIPOM3BOJHHOT 00jEKT H eJNEKTPONPEHOCHHOT CHCTEM YIIPABYBaH O;1 OIICPATOPOT HA TIPEHOCHATA MpeXa
(MEIICO).

2. HATIOHCKH HUBOA H CHCTEM
Criopea TIPOCKTHATA TOKYMCHTALIHj4 |
+  Bucor Hanon (BH): 110 kV
< IommHamHo HUBO: 123 KV
¢ @pexpeHrmja: 50 Iz
+ Cpeacn Hamod (CH): 20 kV
¢ HommmamHo Hiso: 24 KV
o Cuetem: TpodazeH.

L4 HCy'l‘leJlil ta 20 kv H30JEIPAaNa HJIM 3d3CMeHA HPCKY OT110P, COTLACHO MPEHIIATA 1I0JUTTHEA 1

OTIEPATOPOT.

3. KOHLETIT HA ITPHKJIYYOK KOH EJIEKTPOITPEHOCEH CHMCTEM
IIpHKTY YUY BaEmETO ¢ peaH3Hpa IIPEKY CICAHIBE OCHOBHH (Y HKLIIOHATHH LIS THHH:

1. 110 kV HajtRopeitieH pazRoy| (;TROP) — IHOCOOTIPHITIKH CHCTEM

2. Cunos tparchopmarop 110020 kv

3. 20 kV meramo-oaonena nocrpora (KPY)

4. 110 kV janexyBOJHO NPHKIYYHO TI0JE KOH MOCTOSYKATA IUTH MiaHHpaHa 110 KV mpexka
(OBa PCIICHHC OBO3MOXKYBA:

¢ CHTYPHA HCTIOPAKA HAa AKTHRHA M PSaKTUBHA MOKHOCT,

¢ IICTIOMHYBAHG Ha KpHTepHyMoT N-1,
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¢ LRJOCL YeOoracenoeT ¢o Mpexkinere upasuina ua METICO.

4. CHJIOB TPAHCOOPMATOP - KIIVUEH AEJI O ITPUK TVUOKOT
4.1 OCHOBHH TeXHIUYKH KapaKTEPUCTUKH
(cnope,T MPOCKTOT )
¢ T TpodaseH, MacKcH CHIOB TpaHcopMaTop
¢ llomrmamma MmokHoeT: 30 MVA
¢  Hamonckn ogroc: 110/ 20kV
+  Pervianmja Ha HaImoH:
o OLICwHa 110 kV crpana, 28 ~© 1,25 %
¢ Bexropcka rpyna: Dvn3 (lum ekpuBaneirrna clopey Mpexkiara diosoduja)
¢«  Hanoti na xyca ppeka: uk = 12 %
¢  Jlagemwe: ONAN/ ONAF
CinopioT TpaHchopmarop:
¢ TIpeTCTaBYBa Hepa3BOEH JeJl O;T IPHKIY YOKOT,
*  ja meduHMpa MAKCIIMAJHATA MOKHOCT KOja MOKC Ja cC IIPCIANc BO MPCHOCHATA MpCiKa,

¢ 0De30eIyBa TaIBAHCKO PA3IBOjYBAE H CTAOH.THOCT Ha CHETEMOT.

5. 110 KV BMCOKOHATIOHCKA TIOCTPOJKA
5.1 Koudurypargija
¢ Iwir: vageopenred 110 kY npop
¢ CHCOTEM: SHIOCOOHPIHYKH
¢ Tlomma:
< 2 % jaJexvBogHH nmoxusa (L1, 1.2),
¢ 1 x Tpancdopmaropero momnc (T1),
< 1 % peseppHO TpaHchopMaTopeKko moTe (1T2),
< 1 % mepHo none (MEAS).
5.2 TIpumapHa onpeMa

o Ipexuryeaann 110 KV, 31,5kA/ 1 s, 2000 A, SFs
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¢ PasiBojvsaui i 3aseMjy Ba4H O MEXAHHYIC Me Y3101y 4y BaILA
s MepHu TpaHchopMatop CT H HT

s IlIpeHanionckir onpoguri ZnO, Ur = 96 kV

6. 20 kV CPEJHOHATIOHCKA TIOCTPOJK A

¢ Meramuo-okmoneHa KPY 24 kV

¢ [aHoco0HPHHYKH cHicTEM

¢+ Cocrase:
¢ TpaHchopMaTopeko BagzHo nione (TRE IN),
o weeonud 20 kV ke kod QKT
o MEpHa‘cIojHa Kelnja

¢ BaxyyMcRH IpeKHIy BadH

¢ JIMMSHIHOHHPAHE HA Kyca Bpcka: 16-25kA/ 1s .

7. 3ABEMIVBARGE, 3AIITHTA U VIIPABYBARE
o MpekeeT 3a3eMjyBad Iox IeIaTa TpadocTaHHIEA
+ [lpoekripana otropHocT: Rg = 1-2 2
¢ SamrHTHH QYHKIH:
¢ audrepeHIMjaIHA 3AIMTHTA Ha TpaHcdapmaTop (87T),
G HaACTPYJHH H 3¢M]JOCTYKOCHH 3AIITHTH,
[ HAIIOHCKH H (bpcKI’.GH'I'HH SAIITHTH,
* CHOTEM 3a 1a3op H YIHPABY BAILE CHUCTEM H {dIEHUHCKO VIIPABY BAILE

¢ Komynuxaigija ciope IEC 61850 / [EC 60870-5-104 .

8. [IPHKA3 HA TPOITOIH 3A TIPHMKJIYUOK

ITaromena: Bo Tpotonite ¢ ofthaTeH LENOCHHOT NPHKIYYOK Ha SISKTPOIIPSHOCEH CHCTEM, TIPH MITO
cunorHoT Tparchopmarop 1 110 k'V nocTpajrara ce TPeTHPAaT Kako cOCTaBeH JIGT o MPHETYIOKOT.
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Lp.||Omic Ko ||BrymHo (€)
1 ||[Cuior Tpanchopmatop 110/20 KV — 50 MVA co OLTC 1 1.700.000
2 (110 KV mpiMapta onipeMa (monuiba, CB, DS, CT, HT, LA) not ||1.500.000
3 ||20 kV MeTaTHO-OKIONSHA MOCTPojKa not ((400.000

4 ||l papesin padorm 3a 1C (usop, TemMein, odjeKIn) nor ||600.000

5 ||3anrrura, yoparyramke 1 SCAIA nor ||350.000

6 |[3a3eMjvERaIbe 11 TPOMOOPAHCKa 3AMUTHTA ot ((200.000

7 |MlcrmTyBamha, IVINTame B0 paboTa o aTecTH ot ((250.000

8 |[fIazmoMecT 3a IMPHEIYUOK KOH ¢ISKIPOIPeHOCeH cheTeM (MEIICO)| mot ([400.000

BKVIIHO 3A TTPHKJIVUOK (6e3 IJB): = 5.400.000 €

9. 3AKTTYUOK

IIpurmyyoroT Ha DEL] . EHEPCOJIAP" npexy 1padocTanrma 110/20 KV npeTeTaByBa LCIOCHO
TSXHH'IKH H (PyHKIIMOHA.THO ¢ PHHHPAH NPHKIV'IOK Ha SJEKT POIIPEHOCHHOT CHCTEM, MPH IUTO:

s cHnoeHoT TpaHchopmatop 110/20 KV e kayvreH 1 HepazJRoSH JAET 01 MPHKITYHOKOT,
o . ; r
& 00I0eNEI € CUIYPHA H CelSKTHBIA nurerpanija so 110 kV mpexkara,

¢ PEIUCHIIETO & YCONIACSHO CO PENICBAHTHHTS MeTYHAPOTHH U e BPOIICKI CTAHNAPIH CTAHAAPIL H
MpexHNUTS Nipapna Ha MEITICO .

59.AHACIN3A HA TPOIOINH 3A THHPHRIYUHOK HA ©HELI[ H BECC ,KAPATMAHQOB( 2¢

1. OLIHTT TEXHHUKH OLIC HA 1HTPHKIYUYOKOT
TIpeaMeT Ha IPOSKTOT € IBrPaIda H MPHETY Y BAILe 11a:
¢  dotoHanoHcKa enekTpada , JKAPATMAHOBO 2 co wHeTamipada MoKHoeT o 1.100 kW, u

+  Barcpucko cknagimire Ha cnckrpuyHa cHeprija (BATEPUCKH CUCTEM) , KAPATMAHOBO

2* co wHeTampada MokHoeT o 1.100 kW,

aporpar o KO Kaparmaioso-sonrpan, Onurrkna JIososo.
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TIpUEIyUY BALBETO € IUIAHMPALIO HA SNERIPOIHCTPHDY THBILOT CHETEM HA CPESAIOLALIOLCKD uuso 10.5(21)
kV. mpeky HaMeHeKa TpadocTamma 0,8/10,5(21) kV, HerpageHa BO pAMKH HA JIOKALJILATA I BO

GOLCTBEIOCT HA HHBESCTHTOPOT.

2. HATIOHCKH HUBOA H PEXXHM HA PABOTA
Criope/ IIPOCKTHATA AOKYMCHTALH)A
e [Incox HamoH (NN):
¢ 0,8 KV — uHBepTOpeKa cTpaHa Ha DEIT
¢ 0,4 KV — Garepucki CIICTEM H COIICTBEHI TIOTPeOI
¢ CpeaeH HarmoH (SN):
c  10,5/21 kV — npHKIyYOK KoH AUCTPHOYTIIBHATA MPEKa
s OpekreHipja: 50 Hz
s Cucrem: 1podasen

¢ Pexym Ha zeyTpana: cornacuo pe:xumor 1a CH MpeskaTa 11a onepaTopoT (HI0IHPAlIa HITH
3a36MEHA IIPEKY OTIIOP)

3. KOHIEITT HA TIPMKJIYYOK KOH EJIEKTPOJIMCTPHBY THBEH CHCTEM

ll])Ul'lSBGJ.LEllﬂ'l’il H CRIQHPpALIdTd SISICTpHTLd Glldpl‘}ljil CC IIPHIIIVAY Bd BO ,Llll(.;’l"pl{()y'l‘}ll]llil lIa MpeRa
TIPCKY CJICITHIIBC q)yHKL[HOHEl.IHH < JIHHH:

1. D maHe M H MHBSPTOPH (¢IHOHACOUHA CTPYja HAIISMEHIYHA CTPYja KOHBEP3IHja)
2. Huckonanonckr pasgon (0,8 kV /0.4 kV)
3. Ewnepretcru tpanctopmarop (0,8/10,5(21) kV
4. CpenponanoHcka moctpojka 10(20) k'V
5. KHGCJICKH HPHEJAYHOK JIO HOCTOCHKIT CH BO/LHA (Heparopor
OB0) KOULELIT OBO3MOKY BA:
¢ CHTYPHA H CeIeKTHBHA padoTa,
e jacHo AcIHIIpaHa MCPHA TOUKA,

+ HesapucHa pabota Ha DEI u BATEPPICKHM CHUCTEM B0 paMKH Ha HCT OPHETYYOK.
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4. HAMEHCKA TPAOOCTAHULIA KIIVUEH IEJ] O ITPUKITVUOKOT
4.1 Tim u H3Be DA
¢ TuI: KOMITAKTHA TpadocTaHLa
¢« MoHTaxka: HaJBOpeIlHa, Ha 08TOHCKA ITOAIOTa
s Tlpucram: ogHagBOp
¢ Jloxaluja: BO PaMKH Ha [PaJE:KHATA MapLeIa
4.2 Coctas
TpadocTaHHIIATA COTPIKIL:
*  HickoHanoHcKI 4¢1 — NIN pasBoIHM opMapIl
s I'pabncopmaropekn 1t

. C,pC}J,II(JliHlIOl[DlCH JeJl METAO-0OKJIONICHH CH renm

5. EHEPTETCKH TPAHC®OPMATOP
Croopea OCHOBHHOT TIPOCKT :
¢  HowmumamHa MmokHocT: 1.400 kKVA
»  Harmoncru omatoc: 0,8 /10,5(21) KV
¢ Tum: tpodaseH, MacieH
¢ Bexropcka rpyma: Dynll
e Jagewe: ONAN
+ HaweHna:
e rpaHcopvanija Ha eHeprijara o;f GEI,
o NPHKAYHYBa e 1a darspucknor cncrem kon CH mpexara.

OB TpaHCPOPMATOP ¢ CYIUTHHCKH H HEPA3IBOESH &1 O MPHEIYHOKOT KOH € IeKTPOIHC TPHOY THBHHOT
CHCTEM.
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6. CPEJJHOHATIOHCKA TTOCTPOJKA 10(20) kV
¢ MeTaMHOo-OKIOIEHA TIOCTPOJKA 32 BHATPEIIHA MOHTAXKA
¢« CocTas:
< JOBOHO MOITE,
c  TpaHchOpMATOPCKD TIONC,
< MEpPHO MoJe,
¢ [lpekHHYBauH: BAKYYMCKH
+« Howmmamma kyeca crpyja: 16-20kA/ 18
+ [loAroTBSHOCT 34 JaJIEUHHCKO YIITabe H YNPABYBAKE (MO YCJIOBH Ha OMSPaTOpoOT)
7. BATEPHUCKH CHUCTEM M TTPHKJIY UOK
Cuopen Ungjiimor 1poexr
¢ Huctamipana MokiocT: 1.100 kW
¢  bareprucku Momymi: 11 equHmn ~ 100 kKW
&  HaU3IMCHITMHA cTpVja HaroH: 400 V
¢ Ilpuxmyuveame:
o mpeky moccheH NN paspoi,
o 3aemHIMKH Tparcdopmatop co OEIT,

C  CHHXPOHH3MPaHA HHTEPAKIMja cO AUCTPHOYTHBHATA MPEXKa (TIONMHE e TIPA3HEHE ).

8. 3A3EMIVBARE. 3AIIITHTA H MEPEIBGE
¢ MpeskecT 3aseMjyBay ooy TpadocTaHHIATA
s TIpockrupana otnopHoctT: R <1 Q
e JamTHTHH QYHKULL
C  HAaICTPYJHH H 36MjOCTYKOCHII,
G HAIlOHCKH 1 PPEKBEHTHH,
G aHTH=-OCTPOBYBAIGE,
e Mepemwe Ha CNCKTPIMHA CHEPTH)A:
¢ po CH MepHO nmone,

[ COrTACH} ﬁilpﬂl—hﬂ Td HAd OLSPATOPAT HA ,‘1HG'I'[)I16}"I'M]’-HIl()'l' CHCTCM.
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9. ITIPUK A3 HA TPOITTOITH 3A TIPHKJIVUOK

Hartomena: Bo Tpomorgite ce ondaTeHH CIITe e1¢MEHTH HEOIIOHH 3a IIPUKTYYOK, TIPH IUTO
TpadocTaHHIATa H CHEPTETCKHOT TPaHCHOPMATOP ¢ L{ETOCHO BKIVUGHIL.

EBp.||[Omic Ko.1.[|BxynHo (€)
1 |[Koemiaxria rpagocrannua (SN/NN) 1 110.000
2 ||EuepreTcku Tpancdopmatop 0,8/10,5(21) KV - 1.400 kva 1 70.000

3 |[CH 10(20) k'V mocTpojka (Keaum, 3aTiTa, MEPEHe) ot ([60.000
4 ||[HH passoan 3a ®EI 1 BATEPHCKH CHCTEM ot ([45.000
5 ||CII KabeMCKH MPHEIYIOK A0 MpeXa Ha OMepaTopoT moT (|55.000
6 |[3aszcMjveatbe U rpoMoSpaHcKa 3aMITHTA nor ([20.000
7 |[McrmtyBara, Mepersa H yIUTamke BO padoTa ot ([20.000

R |[HamoMecT 3a MPHKTYYOK KOH €ISKTPOTHCTPHOVTUBEH CHeTeM||moT ([23.000

BKVYIIHO 3A IMPHKJIVUOK (6e3 IJIB): = 405.000 €

10. BAKJIYUOK

Hpunyvuoxor na @ELL u BATEPUCKM CHUCTEM _KAPATMAHOBO 2° e npoerrupall Kako neiocen 1
BVHKITOHATSH TTPHKIYYOK Ha eNeKTpoaHcTproyTHReH cHeTeM 10(20) k'V, npu mrro:

e CHEPTECTCKMOT TPaHCPopMATop H TpadOCTAHHIATA ¢¢ HHTSTPANISH Je OF NPHKIYYOKOT,

*  00e30¢/IcHa ¢ CHTYPHA, MEPIHBA H KOHTPOIHPAHA HCTIOPAKA H arcOPIIRja Ha SISKTPHHA
SHEPTH]A,

& PCIICHHCTO ¢ VCONIACCHO CO BAXMKCUKHUTC TCXHHUYKH IIPOITICH M IIPAKTIKATA HA OICPATOPOT HA
STEKTPKWIICTPHOY TIIRHHOT cHcTeM Bo Penyommka Cerepra MakeqoHHja .
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60. AHATII3A HA TPOINOITH 3A ITPIKTYUOK HA BECC ,, JIOTIATE
1. OIIIT TEXHHMYKH OITMC HA ITPHKJIIYUYOKOT

BaTepHCeKHOT clicTeM 3a CKIATHpARE Ha eNeRTpHYHA cHeprifja BECC | JlomaTe® ¢ NPOoeKTHPAH KAKO ToleM
CHCTEM 33 CHCTEMCKH ¥CIVTH H OaTaHCHIPAIES HAa MPSKATa, ¢O CISAHI OCHOBHH MapaMeTPH:

+  Hero HamzMeHIriHa cTpyja MokuocT: 20 MW
¢ Hero eneprerekn kanarer: 40 MWh

¢ bpyro nucraaupana eiepruija; 30 MWh

¢«  HanoH Ha npukmyyok: 35 KV

Co oTNe/l Ha HHCTATHPAHATA MOKHOCT H HAMSHATA, MPHKTY YyBAHeTO € MPeABHISHO Ha
eNCKTPONPEHOCHHOT CHeTEM MpeKy 35 k'V Mpeska, co mocpeIHa TpaHChOPMALja KOH IOBHCOKO
HATTOHCKO HHBO BO PAMKH Ha TIpeHOCHATa HHpacTpyvETypa (110/35 kV TC Ha MEIICO).

2. KOHIIEIIT HA ITPHUKJIVUOK KOH EJTEKTPOIIPEHOCEH CHUCTEM

TIpuKTYUOROT ce pealiipa mpeky 35 kV cpeTHOHATIOHCKA KOTRKTOPCKA Mpeika, K0ja IPeTCTaRyBa
TIPIEJTYUHA TOUKA KOH CICKIPOIPCHOCHHOT ¢HeTeM. KOHLICIITOT ¢ ¢IIe/IcH:

1. barepuckuTe KOHTEJHEDPH HPOI3BELY BAXI/AICOPOUPAAT €II1I01IACOMIIA CTPY]a elIEPIja
2. SJHOHACOIHA CTPY]A CHEPTHJaTa ¢& KOHBEPTHPA BO HAMBMEHIMHA ¢TpYja npeky PCS KoHTE HepH

3. HAM3MSHITMHA CTPYja HAIOHOT ¢¢ TOMHTA TIPEKY IHTSTPHPAHH CTEM-atl TpaHcopmaropi 0,55/35
kv

4. Cwure PCS emmmmm ce cobupaat 3o 35 k'V packnomta nioctpojka (RMU 7 GIS)

5. Hemopaka/Tipezcvare Ha eHeprifja koH 35 kV mpexara Ha MEIICO
Osoj xouueut 0desdeysa:

*  BHCOKA UISKCHOIUTHOCT,

e IEJOCHA YCODTACCHOCT CO MPEKHITE KOACSKCI,

s MOXKHOCT 32 N-1 paboTa i HHO NPOIMMPYBAKC.
3. BATEPHCKH H PCS CHCTEM (KOHTEKCT HA ITPHKJIYYOKOT)
3.1 BatepreKd Kotrejepu

o Tmm: CATL TENER

¢«  Dpoj: 8 xoHtejHepH

+ EHeprija o kouTejHep: 6,25 MWh

¢ Bkynna opyro eneprija: 50 MWh

+ PaboteH eaHOHACOYHA CTPYja HaroH: g0 1500 V
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3.2 PCS xourejuepu co virrerpupait rpatcopmarop

¢ Twm: SUNGROW SC3000UD-MV

s bpoj: 4 PCS koHTejHEPH

¢ MokHoer o PCS: 5 MW 7 5.5 MVA

s  M3Ic3cH HaUBMCHHYHA cTpyja HarmoH: 35 kV

¢ PCS coapxu BIpaJeH cTell-al TPaHehopMaTop, Koj ¢ MUIPEKTEH Jei o1 MPHKIY YOKOT .
4. CIIEPTETCKH TPAIICPOPMATOPH — IJIYULIT AEJ O] IIPHEKIIYYOKOT
4.1 Cren-an Tpancdopvatopi Bo PCS
Cekoj PCS KOHTEJHEp HMa CONICTBSH TPAHCHOPMATOP ¢O CIEIHII KAPAKTSPIICTHKIL

s  HomumanHa mokHeeT: 5,5 MVA

¢  Hanonckwn opnoce: 0,357/ 35 kv

¢« Bexropcka rpyna: YNd11

¢ Jlageme: ONAN

+ KparrocnojHa nmncaanca: = 8 %

¢«  Dpexperimja: 50 Hz
OBHe TparcdopMaTopIL

*  OBO3MOXKYBAaT MHPEKTCH TIPHEIYVYOK HA 35 KV npeHOCHA Mpe:ka,

. NPETCTaBYBaaT OCHOBCH CJICMCHT Ha NMPHKIYYOKOT, Ges ]\'Oj HC € BO3MOMKHA I’II'I’[G[pﬂJ_[[’ljﬂ BO
CIHCTCMOT.

5. 35 kV PACKTCOITHA TTIOCTPOJKA U ITPHIKIIVUOK
e T 35 kV RMU / MeTaTHO-0KITOTIEHA TIOCTPOJKA
¢ Cocras:
¢ PCS msopmm momima (8 ¢umepn),
¢ cODHPHIINKO TIOTIE,
G MEPHO-3AIUTHTHO MOJIE KOH NPSHOCHATA MPeikKa,
s  Homumanna crpyja mo gupep: =2 90 A

¢ Katumn: NAZXS(E)2Y 18/30 kW, 14185 mm? Al, noaoxenu o semja (treloil), kako mto e
TIPeCMETAHO BO MPOSKIOT .
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6. 3ASEMIVBAIGE, 3AIIITHUTA H VIIPABYBAIBE
s MpexkecT 3a3eMjyBay IIo] LienaTa TOKalja
s IlIpoekTipaHa oThopHOCT: Rg <21 Q
¢ 3amuTHTIL:
c  50/51, SON/SIN,
= 27759, 8104810,
< aHTH-OCTPOBYBamhe Mmpeky PCS,
s CHCTEM 33 HaJ30D U YTIPABYBame H KOMYHHKATIH]a co JHcTieuepeKH rieHTap Ha METICO

=  YcormageHooT co [EC 61936-1, IEC 60364, IEC 62933 .

7. 1IPUKA3 HA TPOIIHOLIM 3A 1IPUKIJIYUOK
fopuenmaynony, bes JIB, adanmupant sa Penyvamuna Cesepra Maredonujal

3abeemmra: Tp()]HOL[I[TB CE OMHCCYBAAT HCKIYYHEC Ha MPHKTYYOKOT KOH SJICKTPOTIPEHOCHHOT CHCTEM,
TIpH IOTC Tpch(bopMaropnTe CC CMCTaar Kako ¢OCTABCH ACT O IMPHKIYYOKOT.

EBp.||Omic Kon.||BrviiHo (€)
1 [|Crew-an rpancdopmaropu 0,55/35kV 5,5 MVA (3o PCS)||4 1.200.000
2 ||PCS koHrejHepu — npHKiydeH aea (MY crpada) nor {900,000

3 |35 kK'V packaonna noctpojka (RMU/GIS) ot |(|600.000

4 |[35 KV xabemckn cueTeM H pHEIYYoK 10 MEICO ot ||450.000

S |[3amTHTa, Mepemse 1 SCADA HHTETpaIRija mot ||300.000

6 |[3azcMjvRatbe M rpoMoSpaHCcKa 3aMITHTA ot ||180.000

7 |[MlcrmityBamba, TIVINTalke BO padoTa o aTecTH ot (|250.000

8 |[HazomccT 3a NPHEIYYOK KOH CICKTPOIPCHOCCH CHCTCM ot ||400.000

BKYITHO 3A ITPHKJIVUOK (6e3 JJJIB): = 4.280.000 €
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8. 3AKIVUOK

IIpurmyyorot Ha BECC _JlonmaTte™ npercraiypa LeIocHO AeGUHIIPAH IIPHETTY YOK HA ¢NeKTPONIPEHOCHHOT
cricteM Ha 35 KV, Tipu 1iTo:

e CHEPTCTCKHTE TpaHe dopMaTopH 0,55/35 KV e CVINTHHCKH H HEPA3TBOSH J&JI 0 MPHIKTYI0KOT,
*  TIPHEIY'IYBABESTO € YCONIACSHO CO TEXHITIKHTE M MPEXHHTE ¥eI0BH Ha MEITCO,

L CHCTEMOT OBOIMOKY Bd CHI'YPHA, li)Jlﬁl\"UH()IIJIHil 1T KOHTPOJIMPaHa HHl'epﬂKllli_iﬂ CO LIpEHOGHATA
Mpexa .

61.AHA.TH3A HA TPOIIOIIH 3A ITPHK.IYVUOK HA OHEIN H BECC,, KAPATMAHOBO 3 “

1. OIIMT TEXHHUYKH OIHC HA TTPUKITYHYOKOT
IIpoexToT omdaka H3TPagoa H MPHKIYYUYBAIbe Ha:
s+  DortonHanoscka enektpada ,KAPAIM AHOBO 3% co weeranmipada mokuoct o1 4.500 kW, u

¢ Cxnapure na esexrpuuta enepruja (BECC) JKAPATMAHOBO 3 co Hueramipana MoRHoCT
ox 4.000 kW,

nourpady o KO Kaparmanoso-gonrpas, OmuriiHa JTososo.

TIPHKTYUY BAKBETO € MPEIBHASHO HA €NEKTPOIUCTPHOY THBHHOT CHETEM Ha CPSJHOHANIOHCKD HHBO 10(20)
kV, npeky ase HaMeHOKH TpadhocTAHLLIH, H3IPATSHH BO PAMKH Ha JIOKALEjaTa I BO CONCTBEHOCT HA
HHBECTHTOPOT.

2. KOHLELL HA HIPHKJIYUYOK KOH EJIEK TPOUHCTPHBY THBEH CHCTEM
2.1 QclroBer NpHILIN
IIpom3peseHaTa H CKNAAUPAHATa eEKTPHYHA SHePIHja:

1. ce cobupa Ha HHCKOHATIOHCKO HITBo (0,8 / 0,4 kV),

2. ce TpaHcOPMIPA HA CPETHOHATIOHCKS HIBO 10,5(20) KV,

3. CcuCIopadyBa BO CPeIHOHAIIOHCKATA MPeKa Ha OIEpaTopoT Ha €ICKTPOIHCTPHOY TIIBHHOT
crered (EBH) upeky kadeickH 1pHrIyIoK.

Toukara na nprucyyok e qedurmpana na 10 KV 13so 04 10C10]HA M HOBOIULMLIPAILL JHCTPHOY TUBEL
MPE&Ka, COTIACHO TEXHHUKITE YCIOBH Ha OTIEPATopoT.
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3. HAMEHCKH TPAQOCTAHHIH (KIIVUEH AEJT Of ITPHKIIYUAOKOT)

HpOGKTO’I IpeABHIY Ba JBC HAMEHCKH Tpa(l)OCTaHHll]I, KOH IIPeTCTAaBYEAAT LSHTPAICH H HEPAZABOCH I
O TIPITKTY YOKOT.

3.1 Tpadoctammmia 1 — 3a ®BE ,,KAPATMAHOBO 3¢
+ bpoj Ha Tparcopmarope: 2
¢ HomuHaHE MOKHOCTH:
o 103150 kVA
= 1 x2.000kVA
¢  Hanoncku omHoc: 0,8/ 10,5(20) kV
¢ T TpodasHu, MacicHH
*  DBexropcka rpyma: Dynll
» Havcna:
o TpaHc(opvanuja Ha cHeprHjaTa o DBL,
< AMpEKTHa Heropaka o CH amcTpHOvTHBHATA MpeKa.
3.2 Tpadocrtamma 2 — 32 BATEPHCKY CUCTEM ,, KAPATMAHOBO 3+
s Tloepsyeatee Ha DATEPHCKMOT CHHCTEM TTPEKY
e eneprercid rpanchopmarop 0.4 7 10,5(20) kv

* BEI’I‘E]]LICKM MOJAY I

0

TC 1: 22 6ateprm ~ 100 KW

TC 2: 18 Gatcpum ~ 100 kW

o

s (DyHKIMja:
< MOMHEHE M MPasHEHE Ha DATEPHCKHOT CHETEM,
¢ HHTepaKLHja co ANCTPHOYTHBHATA MPEKa (aTICOPITHja H HCTIOPAKa).

Cirte TpaHCc(popMaTOPH c€ COCTABEH ACT O NPIKIYI0KOT, OILIEJKI 063 HHB HE € BO3MOKHA YCOTTACCHOCT
HA HATIOHCKHMTE HHBOA CO MpeXKaTa .

4. CPEJHOHATIOHCKA (10/20 kV) IIOCTPOJKA
s Mcramo-oknoncra CH moctpojka
s Tlomumanen Hamon: 10(20) kV

+ (CocTas:
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0

TpanchOPMATOPCKH KE MU,
<  H3BOOHA Kenuja koH EBH,
=~  MepHa Kelja,
¢ Baxyymcrl npekuHyBayd 4 CH 3aluTHTHIL Y peH,

s MoxHOCT 32 CCNCKTHBHO HCKTyUyBathe H N-1 padoTa.

5. IIMCKOITAITOIICK A CTPAITA
¢ HAIBMEHHYHA CTPYja Pa3Bo;HH opMapi 33 OBE vHBepTopH,
+  PCS/HHBePTEPCKH OPMAPH 32 DAaTEPHCKHOT CHCTEM,
s 3amTuTa o1 KPaTaK cTia) 1 NPEQITORAPYBARE,

¢ KaGencku passonn jo rpanchopMaropiire.

6. 3ASEMIVBAILE, 3AIIITHUTA 1 VIIPABYBAIBE
¢ MpecikeeT 3a3¢MjyBau 33 CHTC TPAPOCTAHHLEL H OIIPCMA,
¢ Ilpoextupana otnopHoct: R <1 Q,
*  3aIUTHTH:
S HAaICTPYJHH H 3¢MjOCTYKOCHIL,
©  HAIlOHGKH 11 GPEKBEHTHH,
< aHTH-ocTpoByBame (3a PBE 1 BATEPHCKI CHCTEM),
+ JIOKaJHO YIPaBYBalbe H MOKHOCT 3a JaJCTHHCKH HAI30P (CHCTSM 33 HAa 30D H YIIPAaBy Bambe),

¢ YeomaceHoer co [HC 1 HANWMOHLIHKE NPOTIKCH .

7. [TPHKA3 HA TPOIICITH 3A TIPHKJIVUIOK
fopuenmanuony, bes JIB, npurazodenu sa Pernvbnura Ceeepra Maveoonuja)

3adcnemka: IIprkazor TH ondaka CHIC CICMCHTH MTOTPCOHH 32 TIPHKIYYOK KOH
SMSKTPONHCTPUOVTHBHHOT CHCTEM, MPH IITO ¢HEPTETCKUTS TPaHC QopMaTOPH H TPAPOCTAHULIITE ¢8
IIGJIOCHO BKJIVUCHEL BO TPOIIOKOT 33 TIPHETYYOK.
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Lp.||Omic Kon.|BryniHe (€)
1 |[Excpreteku tpancdopmatops (3.150 + 2.000 | BATEPHMCKH CHCTEM)|(3 420.000

2 ||O6jekTH 3a TPadOCTAHIMITH M MOHTAXA 1ot (|180.000

3 ||CH meranHo-ok10oneHa mocTpojka 10(20) kv not (|160.000

4 [|CH xabencku npruciydox 4o mpexa na EBH aor ||140.000

5 |HH pazeann, PCS 1 AC xabmorn (Jien o1 NpHKIy oK) not ([120.000

6 |[3a3eMjvERaIbe 11 TPOMOOPAHCKa 3AMUTHTA Ja0T (|60.000

7 ||3amrtHTa, Mepetbe 1 SCADA nHTeTpargja a0t (|80.000

8 |[McrmimyBarba, aTecTH H IVIITake BO paboTa ot (|60.000

9 |[Hazomcer 3a npuk.Iyuok koH EBH (npoucHka) ot (|70.000

BKYIHO 3A THPHKJIVUOK (6e3 JJIBY: = 1.290.000 €

8. 3AKTVUHOK

TTpuxnyyoxoT Ha @BE u BATEPHCKY CUCTEM , KAPATMAHOBO 3* nipeTcTaByBa LEl0CHO
JehIHIPaH NPHEIYYOK Ha ¢ ISKTPOIHCTPUOY THRSH SHOTEM Ha CPeTHOHATIOHCKO HHBO, MPH LITO;

*  CHEPTETCKMTE TPAHC(HOPMATOPH H TPaOCTAHINIHTE C& CYIUTHHCKH H HEPa3ABOGH 121 041
TPIKIYYOKOT,

. 06636€HCH3. € CHTYPHA, CCIICKTHEHA I1 CTaOHIHA pa60Ta Ha CHCTCMOT,

¢ DEIICHHETO € ¥COMIACCHO ¢0 TEXHHYKHIE ¥CJIOBI H [TPaKTHKA Ha OIepaTopoT Ha
SJUCKTPOUNSTPHOY THBHHOT cHetem B0 Penybimka Cepepua Makeonmja .

62.AHA TI13A HA TPOIHOIH 3A ITPUK.TYUYOK HA ©OTOHAITOHCKA
EJEKTPOLIEHTFAJIA , I'PC*

1. OIIIT TEXHHUYKH O1IMC HA 1TFUKIIYVHOKOT
DOTOHAMOHCKATA ¢.IeKTpolieHTpata I PC ke ce mpHrIyul Ha 110 KV npeHocHaTa Mpe:ka Ha MEIICO.,
Ha lpeameriara JlOl(ilLUi_ifl € 1peABHICH H PE3CPBHPALL LIPOCTOP 34 lt’jl'pilj_l()ﬂ Ha nenrpaia
TpadocTaria 110/33 KV, uMj KOHICIT, KOHGUTYPALija M TEXHHUKI PeIlcHIja ¢& YCOTIAceHH ¢O
OIMepaTopoT Ha NMPEHOCHATA MPEXkKa.
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Henrpanpara rpadocraiming Ke Snae H3neaena co gilen eneprercku rpachopmaroep 33/110 kV co
HOMIIHATHA MOKHOCT 07 60 MVA, HaMeHET 3a TpaHe popMallija Ha eCKTPHIHATA CHEPTIjA IIPOH3BEACHA
o GOTOIALOICKHTE LELITPA I 1 Hej3uno npepasaise 8o 110 KV npenociiara Mpexka.

TpadocTamiara e mIAHHPAHA cO CIeTHARA OCHOBHA MOCTABEHOCT:
¢ cnno (1) usacsao 110 KV nancky BofHO MO,
« cnro (1) Tpadcdopmaropero monc 110/33 KV,
o ceavm (7) Beanml 33 KV maeky BOTHII TIONHELA 32 TIPHEKTYYUOK HA IEHTPATHIITE HHBEPTOPH.

Bo tpadocranmiara 110/33 KV Ke ce PIKIVYAT CHTE TICHTPATHE HHEEPTOPH 0.1 POTOHATIOHCKHTE
SJUEKTPOLEITPA. M 1A MIBESCTHTOPOT KOU ¢¢ 1LIALMPAIIH 113 0BAA JOKALM]A FLIH BO PAMKH 1d HSTHOT
CHEPTETCKI KOMIUICKS. [IPHKITVUYBAKBCTO K¢ ¢¢ PCaI3IPa Ha 33 KV HATIOHCKO HHEOQ, €O LISHTPA3HPAHO
colupatke Ha TPOHIBEASHATA eJeKTPIYHA eHEPTH]a.

HHBCPTOPCKH CHCTCM

(POTOHATIOHCKAT A C.ICKTPOLICHTpAaIa ke KOPHCTH LICHTPAJICH [MHBCPTOPCKH CHUCTCM, O IMOCJHHCYHH
HHBEPTOPCKI CIMHHLAT CO HOMPHAJIHa MOKHOCT oI

¢ 6.600kW,
¢  B.BO0OKW.

HAW3MEHHYHA ¢TPYja H3JIe3HHOT HAlOH 0 HHBEPTOPHTE HiHecyBa 0.63 kY, Ipu IUTo cekoj LEHTpaeH
HHBEPTOP K¢ OHIE OMPEMEH CO COTICTBEH TpHd azeH TpaHcdopmarop 0,63/35 kV. Ilo TpaHcdopmaLrijata,
STMEKTPMUHATA SHEPTHJA ce TOBEAVEA H ¢e IPHKIYUYBA JHPeKTHO Ha 33 k'V ¢TpaHa Bo TpadocTaHHIaTa
110/33 kV, mpeKy coOIBeTHH ANCKY BOAHH TIOAHELA CO 3AIUTIITHH, MEPHH M VIIPABYBAUKH Y Pe .

Hpugayuor Ha 110 kY mpesxa

110 kV panerysoanoro noe o) 1padocranmoara e dupe npuciyuesno na 110 kV janexyson co
SAHHEUHa JOIZKHHA oA X km, koj 00e30eyBa Bpcka ¢0 MOCTOjHATa TIPEHOCHA MPE:Ka H ITIOHATAMY CO
440/110 KV 1patcdopMaropeka cTaumig Bo eJeKIPOSLEPIEICKHOT CHETEM.

Toukara 1 HAUMHOT Ha NPHKIYYoK Ha 110 kY Mpekara ke dbuaar gedrHipanu og ctpada Ha MEIICO so
TIOCTATIKATA 33 H3/aBakbe Ha YCIOBI 33 MPHKIYYOK, COTIACHO BaKEUKHTES TeXHHYKH Tpornicil, Mpe:keH
KOICKC H PCICBAHTHHUTC MCFYHAPOIHI I ¢BPOICKH ¢TaHIaP, I CTAHAAPH.
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TTpuikas 1a TPOLIOIM 38 LIPHKLY HOK
P P 1 PHICTY

1. TpadocTaHIma U TpaHCHOPMATOPIL

CTaBKa

Ormie

[IpoLieHeTa LicHa (€)

EHepreTeKl TpaHe hopmatop

33/110 kV, 60 MVA — Hadapka, TpaHCITOPT,

MOHTAzKA

2.500.000 —
3.200.000

HHEEPTOPCKH
TparcdopMaTopn

0,63/35 kV (32 6.6 MW 1 8.8 MW emiHim)

900.000 — 1.400.000

110 kV pazeoaHo
IHOCTPOJYBAhE

[IpeKeHy BauH, pasacaysadm, MmepHu TT/TII

900.000 - 1.300.000

33 kV pazpogHo
[MOCTPOjVBAE

T ALNEKY BOAE I HOUHIBA CO 3aUITHTA M MEPEILE

700.000  1.000.000

[paTeKIM M MOHTAKII
paboT

Teweny, 00jeRTH, KadeIcKH KaHAJM, 3a3eMjVBamhe

500.000 - 800.000

2. HaIekyBOAH H CHCTEMH

CTABKA (OnHe LIpoLeHera LgHa (€)
_ 120.000  180.000
110 kV gamckypoq x km, cTOMGOBI, [IPOBOIHILI, MOHTAKA e
/km

Samtnra 1 SCADA

PeiigjHa 2aniTiTa, JaleuHCKI HAT30p H
YIIPaBY Bathe

250.000 — 400.000

CHCTSM 3a 3a36M]YBahe H
TpPOMOOPAHCKa 3aIITHTA

[KoMIiieTHO PeUIcHHS

80.000 - 150.000

3. TIpoCKTHpaEC 11 IYIUTATLC BO paboTa

Crarka

||( e

LIponeHea nexa (€)

130,000 230.000

||l Ipociripaise b pesismja[Ocnoselr 1 w3sepdel IIpoeKr

Ha,‘l?.()p H TECTHDA Y

q)yHKIUI()HHJIHH H HIPHEMHH TSCTORH

80.000 - 120.000

BKymHa TpoLIeHKA Ha TPOIIIOLEH

+ BxyncH Tpomok 6c3 110 kV nanckyso:

=2 6.0 — 8.5 muumionu €
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¢ Brynen rpowok co 110 KV paneyso:
= 6.0 — 8.5 MymioHH € + (X x 120.000 — 180.000 €)

63. AHA.IIT3A HA TPOLOOLI 3A ITPHR.IYVUOK HA CRTAJHIITE HA EJIERTPHYHA
EHEPI'JA — 1ABYDP

Hueectinnijata omdaka Harpaada Ha HoBa 301ipHa TpadocTtarmma 33/110 KV BC Tabyp 14n
NEJOKYINIATA LIPIAPY KA le})puu’l‘pymypa [lUl‘pEGllﬂ 3a curype M TeX it y COracetl HNPHKILY HOK 1
DATEPUCKHOT CHCTEM 34 CKIAAHPALE HA ¢ICKTPHYHA eHeprija bC Jadyp 1 Ha 110 kV nipeHocHaTa Mpexa
Ha AJ] METICO.

Hosata TpadocTtammia K¢ 6HAC pealM3HpaHa KAKO HATBOPCLIHA, BO3AYIIHO m3ompaHa (ALS) mocTpojka,
CO €/IcH eHepIeTeKH TpaHedopmarep 110/33 kV u eqro 110 KV Ja1eKyBOJHO MOJE, KAKS M KOMaHIHO-
woHTpodcH o8jekT (KKO) 3a cMceTyBamke Ha ICTIOKYTIHATA CCKVHIapHA, YITPABY BAYKA U 3AIITHTHA
HTpeMa.

1 Ipoekror npe;isu;y ba:
¢ TparchopMaLEja 1A eNeRTpHYIaTa erepruja of 33 kV a 110 kV,
* HPHKIY UV BA G HA Garl\cpucmw’l‘ CHCTEM H [IOBP3VEALILE CO HPSIOCHATa MPEXA,

. 066366,{{_\’83[{:6 Ha CHTYpHa pa6ora. ALICUHHCKO YVIIPABYBALES H LHETOCHA SalluTHTa COLMACHO
l\*Ipe)KCH KOICKC, MnyHapOﬂHI[ H ¢BPONCKH CTAHAAPAH CTAaHTApMI H TCXHIYKHTC Gapa}ba Ha
MEIICO.

TpurmyyoroT Ha Hobata TC 33/110 kV , BC JTabyp 1*Kc cc pecamuzupa ipeky HoB pagmjancH 110 KV
xabecKH Bog A0 noctojuata TC 400/110 kV ., JIvOpoBo™, KAKo I ¢O H3IPAI0a H ONMPEMYBATLS HA HOBO
110 kV janckysoano nionc o pamis Ha TC JIyGporo®, cormacHo CTyaHjaTa 3a IPHEKIYYOK H3padoTeHa
w A} MELICO.

Hnarpaaoarta na TpaocTalMIATA TPETCTARY BA KAMHTAMIO-HEITSH3HBIIA H TEXHIHYKH ¢ IOKE11a
HHBECTHIH]ja, KOja BKJIYYYBa KOOPIHHAIRM]A HA IPAIC:KHI, €ICKTPO-MAIIHMHCKI U €JICKTPO-HHC TaJalHCKH
PabOTH, HA®ABKA H MOITA:KA 1A BHCOKOSIIEPreTeka OIpeMa H Peaski3alija Ha ¢HTe aKTHBIOCTH IOBPALH
CO TECTHpaILe H IYIUTake Bo padora,

BKyTHOTO BPeMETPASHhE Ha H3rpaa0aTa Ha BAKOB THIT TPAdOCTAHUIIA C6 MIPOLCHYBA Ha 9 10 12 Meceum,
BO 3aBIICHOCT O JIMHAMHKATa Ha HabaBKA Ha OIpeMaTa H TePeHCKHTE Y CIIOBH.
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ITPHKA3 HA TPOIMOITY 3A TTIPUKJIVUOK

1. EHepretcka TpaHchopMaLEja

Onnae

TIporeHeT TPOMICK

(€)

[KOMILICTHA 3allITHTa

Ereprercia Tpanchopmarop 110/33 kv, 62.5 MVA, ONAN/ONAF, OLTC,

2.800.000
3.500.000

TpﬂHCHOpT_. MOHTayKa, Macjio M TCCTIIPAILC

200.000 — 300.000

AE vHIAMCHT H MacJICHA jaMa

180.000 - 250.000

Brynno: 3.200.000  4.050.000 €

2. 110 KV pa3Bo,THO NOCTPOjYBakhe — €JHO MONe

Onic

[TponeHeT TpomoK (€)

SI's ipexrHyBad 123 KV

300.000 — 450.000

PacTaByBaull coO 3a3¢Mjy BaYH

180.000 — 260.000

C'TPVIHH MCPHE TPaHC(hOopMATOPH

120.000 — 180.000

HaroHckH MepHH TpaHedopMaTopu

©0.000 — 140.000

MO 0 BOM ML, H30UIATOPH, IIPUMAPLL BPCKKI

140.000 210.000

Ue mriHH KOHCTPVKIMH, TSMEIH, MOHTaXa

300.000 — 440.000

BrymHo: 1.130.000 - 1.840.000 €

3. Komanaro-kouTtpoier ogjexr (KKO)

||Ormc IIpoLeHeT TpoLIOK (€)

1 pajieim padoTH 1 HICTANAUHH 350.000 500.000

CH, AC/TIC pazeoj o HaTEPHCKH CHCTEM

180.000 — 280.000

Jamrira, yipasyBamwe, Mepehe, SCADA

250.000 - 400.000

Kmivatasanja o LT samtHTa

70.000 — 120.000

BryrmHo: 850.000 - 1.300.000 €
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4. Jluzen arperar U MOMOIIHU CUCTEMH

Ortrc I IporeHeT TPOIIOK (€)

Trseon arperat co gpyHIaMeHT u TecTHpaibe||160.000 — 260.000

3. I'pagexxun padotu Bo kpyrot Ha TC

Or11ic IIporicHeT Tpomok (€),

3eMjcHH PabOTH U OXBOJHYBALE 150.000 — 220.000

CoobpakajHUITH U TAPTEPHO YpeayBaibe||120.000 — 180.000

Orpama, MopTH, 0¢30¢HOCT 80.000 — 120.000

CHCTEM 32 3a3¢MjVBAThe 120.000 — 180.000

Bxymmo: 470.000 — 700.000 €

6. 110 kV kabencku poA U mpHKIYUoK Bo TC |, JIyoposo”

Ortrc [IpolieHeT TPOIIOK

110 kV xabencku o, 250.000 — 350.000 €/km

KaGercKu 3aBpIIHAIM H MPHKIYUYBambe|[150.000 — 250.000

Hopo 110 kV mone o TC JTy6poso 900.000 — 1.300.000

7. IIpoekTHpambe, Ha/[30p U IYIITakhe BO paboTa

Orrc IIponieHET TPOMIOK (€)

[IpoekTipame, peBH3Hja U Haazop|[320.000 — 480.000

TecTHpawe U TIpHEM 100.000 — 150.000

BKVIIHA BPETHOCT HA HHBECTHITUJATA

¢ Bes 110 kV kabelcKH BOX:
=~ 6.2 — 8.1 MmuuoHu €

¢ Co 110 kV rabencku sox jo TC , JlyGposo“:
% 6.2 — 8.1 MumoHH € + (omkuHa X 250.000 — 350.000 €/km) + 0.9 — 1.3 Mimionu €
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64. AHATI3A HA TPOINOITH 3A ITPIKTYUOK HA EHEPT O P T'POVII JOO - @BI]
TEHOBO 6 CO HHTEI'PHPAII BATEPHCKIM CHCTEM

TIpHKTYYOKOT Ha (POTOHATIOHCKATA €/ISKT PHYUHA LISHTPATa H MPHIPYKHITES MOTPOIIYBAYH ¢¢ H3BSIY B
npeky aBc HosompockTHpark 10/0,4 KV tpadocrarmm (TS1 u TS2), KOH 0BO3MOXKYBAAT CHIVPHO
HATIOjYBakhe, HHTETPATH]A HA OOHOBIMBY HABOPT HA EHEPTH]A M CKNASTHPAbE HA eNSKTPHTHA SHepTHja.
TpadocTaHHIMIC ¢¢ 6T O IPUKIYUOKOT H ¢¢ MPOCKTHPAHI BO COLTACHOCT GO BAMKCUKHTS TCXHIMKH
TIPOTTACH W MPEKHH TPABHIIA HA OTIEPATOPOT HA JIHCT PHOYTHRHHOT CHCTEM.

Hpriyay sasera pa GOTOHANOHCKATA SASKTPHHILL IENITPAIA Ha SIHCTPHOVIHBHATY SJICKIPOCHEPIETCRd
MPE3Ka MPETCTaBY Ba KIYHCH YCKOP 3a IIPEAaBakhe Ha TIPOH3BEICHATA e/IeKTPITYHA ¢HEpTHja. IImaHrpaHIor
CHETEM 38 NPUEIVHYBIILE € JIHRAJIHPAN J12 VR 30 BOTH CHTE TEXHIMKH Oapaiba, Cranjiapid 1 MpeKH
TIPaBHIIA Ha OIICPaTOPOT HA JIICTPHOYTHEHHOT CHCTEM.

Toukara Ha MPHKIYYy Balbe Ha LIEHTPAJIATa € IPEABH/ACHA Ha IocTOeuUKara ¢peHoHanoHeka (CH)
JHCTPHOY THBHA MPe:Ka, HA HaNmoHCKo HHBo of 10,5 KV wm 21 kV, Bo 3aBHCHOCT 01 HajDIMCKATa

TEXHHUKH NPHQATIHBA TOUKA 3a MOBp3yBame. Ilopp3ypameTo ce peamsnpa mpeky cooasetHo CH
JAJIeKy BOTHO HITH KADTIOBCKO IMOIe, ONPEMEHO ¢O SAIUTHTHA, MEPHA H IPEKUHYBadKa ollpeMa.

EnckTpHUHATA CHCPTHja TIPOIM3BCICHA 01 (POTOHATIOHCKIITC MOV, IPSKY IHBCPTOPHTE, ¢ HA
HHCKOHATTOHCKD HHEG o/ 800 V. 34 712 & OBOIMOKH HEjRHHO NPSABaAE RO CPS/THOHAMOHCKATA VIPSKA,
TMPCABWICHA ¢ TpaHcPopMAInIja Ha HAIIOHOT NPSKY TPAGOCTAHMIE CO HHCTAIIPAHA MOKHOCT 051 1o 2000
kVA. Ipanchopmaropure ce 800 V /10,5 kV (1 21 KV) W ce cocTaReH €N 0/ MPUKTY TOKOT, TIPH TICTO
HHBHATA MOKHOCT & UM EHIUOHHPAHA COTTIACHO MHCTANHPAHATa MOKHOCT Ha (hOTOHATIOHCKATA GISKTPaHa
H YCIORHTE 3a MPHKITY 'Y Rakhe.

Lloctagetoera 1a cexoja 1pad ocTal LA € Caeia:
¢ ¢JIHO BJIE3HO CpPeJHOHAINIOHCKO [ToJe ¢O MPEKHHYBAY., 3AIITHTA H MepHa olpeMa,
¢ 2JHO TpaHCHOPMATOPCKO TIode CO eHepreTcku TpaHcdopmaTop ox 2000 kKVA,

*  CNTHO HHCKOHATIOHCKO Pa3BoaHO moIe (00 V7 0,4 kV) co H3BOIH KOH HHBCPTOPHTE, HaTCPHCKHOT

CHCTEM [ HTOMOGHTHITTS TIOTPOTNY Ba'iEl.

Bo PaMEHMTE 114 CHOTEMOT € HPEABHISIT HHTSIPUPALL ,(_)il‘l\ﬂpliﬂlul CHCTEM 28 CIUEAMPaILe 1d € IEKTPUHLIA
CHCprl’[jﬂ, H3BCOCH BO KOHTCjHCpCKa H3BC;[621. BaTCpHCICHOT CHCTCM ¢© MOBP3aH Ha HIICKOHATIOHCKATA
CIpdlia 1 OBO3MOMKY BA CICIAMIPAILE HA BHINOKOT HIPOWIBEALCIId SJIEKTPHYILA (:}l[t‘pl'li_iil on (_].)UlOllﬂ.[lOllCKil’l'ﬂ
CACKTPaHa, MOoKpIiBabe Ha BPEHH CIITOBAPYEAhA, HOZ[OEP}'B&H)G Ha ¢TaCHIHOCTA HA HATOHOT T

JrGJIEMY BAILG Ha ll)JlCKL‘l/lGl/lJ]_llOGl'il la paﬁU'l‘Ele'l‘() Ha CHCICMOT.
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IporicHKA HA TPOILHOLH 3a TIPIHKIYHOK

bp. |[Ormic Ha cTaBKa [FomumnHa (EE“I{E(;“Ha HcHa }(3];?&[;0
: < 7 21KV, 2

1 E‘I\{FAPF@TCMI Tpancpopmatopu 800 V7 10,5-21 kV, 2000 H 85000 170.000

o [KomroieTHa TpadpocTanmIa {Tpaje:kai padorn + CH n b 20,000 100000
111 ompema, Ge3 Tpanchopmarop)

3 Cpe;HoHanoHeKa onpeMa (CH nommmba, mpeKrHY Bayl, 1 xommr. 145,000 15.000
3AILTIHTA, MEPEIbE)

4 ||Huckonaoncka passoaia onpesa 0.4 kv 1 xomIiu ||30.000 30.000

5 |[Musepropr v HH nipuxivuHa ompeMa 1 xoMITL. ([40.000 40.000

G ||{POTOBONTAHYHA CITPEMA 34 TIPHKIVYOK 1 koM. ([35.000 35.000

7 Eggmcmi CHCTEM 32 CKINTHPake (KOHTSHEP, 0aTepHH, 1 xommn. 120,000 120.000

8 |[Monraxka, kKabuupame, recrupame 1 nynrame ro padora|[l komua,  ([25.000 25.000

BxynHo: =2 5365.000 EUR

65.AHA. TH3A HA TPOIIOIH 3A ITPHK.TYUYOK HA BATEPHCKI CHCTEM 3A
CKIATUPAILE HA EJTEKTPHYUHA FHEPTHMJA TECCA I'P¥II (CTEHROBEILL)

1. OIIMT TEXHHMYKH OITHC HA ITPHKITYYOKOT

Tpadoctammiata TC ,CTEHKOBEIT® 35/110 kV mpeTcTaByBa ja30HA eMeKTPOSHSPreTeKa TOURA IIPeky
K0ja MPOH3BOAHHOT eHePreTCKH KanalHTeT {faTeprcKa LeHTPaNa / 0GHOBIHE H3BOP) cé NPHKIYUyBa KOH
HPSHOCHH AT SHSKTPOSHEPIECTCKH CHETEM.

OCHOBHATA HAMEHA Ha TPadyOCTaHHIIATA &

¢ rpancgopyanija na nanon o) 35 kV na 110 kV u obpamo,

¢  CHTYPEH M KOHTPOJIHPAH NIPEHOC Ha CIICKTPHYHA CHEPTH])A,

¢ 002101y BUbE 114 3AUITHTA, MEPEIbE H YIPABYBaILe COMLICIO BAKSUKHTE MPEMRIIM [IPABLUIA.
2. KOHIIETIT HA TIPHKJIVUVYBATIGE

TIpHETVIY RAFBETO HA TIPEHOCHHOT CHCTEM ce BpIm mpeky 35 kV i 110 kV nocTpojku, KoM ce cocTareH
A€l of TpadocTaHMuaTa.

2.1 110 kV BIICOKOHAMOHCKA MOCTPOjKA
¢ HanpopeniHa, BO3YIIHO H3QIHPAHA IOCTPOJKa
¢« Homumamen Hanon: 110 kV
¢ TloroHckH HamoH: 123 kKV
¢  HomunamHa dpexserimja: 50 Hz
« Kparxotpajua crpyja Ha Kyca ppeka: g0 40 kA / 1 s

¢ JIHpeKTHO 3a3eMjeHa HeyTPaTHA TOUKA
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Cocras na 110 kV nocrpojrara:
s 1 TpaHcopMaTopeko note 35/110 kv
s 2 MaNeKOBOJHILKADEICKII IOTHIEA 34 TIPUKIIVYUOK KOH NocToedkH 110 kV JaneKosos
¢ lleBacTH amyMHHHYMCKH CODHPHHIH
s  SFs NPCKUHYBAYH, PACTABY BAUH H 3a3CM|VBa4H
+  KomOumnpani MepHi Tpase hopmatopt (IKIIT)

¢ OIBOJHHINH Ha NIPESHATIOH

2.2 TpancopMallija Ha HATIOH — KJIVYUSH A& 0 MPUK/IYYOKOT
EHepreTekn TpatcdopmMaTapn

¢ Tun: rpodazen, gsonaMoraen

« Hanoncku omioc: 35110 KV

¢ HoMumamHa MokHOCT: 62,5 MVA

¢ Jagcwe: ONAN / ONAF

¢  Perviaiggja Ha HaroH nof Tosap (OLTC)

TpaHcHOPMATOPHTES ¢¢ LICHTPAICH CICMCHT Ha OPHKIYYOKOT, GHAC KH $e3 HHB HC ¢ MOKHO YCOTIACVBATLE
Ha HANOHCKHTE 1THBOA lI()MEI"}’ HPOHU3BAIHAOT ()(F)_'i\::l('l' H MPEHEATA

2.3 35 KV ¢peIHOHATIOHCKA MOCTPOjKA
¢ BharpcimHa moctpojka eMccTeHa B0 KoMaH HO-KOHTpocH odjekT (KKO)
s  HowmemancH HanioH: 35 KV
e DBaxyyMCKH H3BICUHEH IIPEKHHY BAYH
¢ MeTaHOOKIIONEHH, THIICKH TECTHPAHIT KE:TIH
Cocras:
s  HMzpomum keymn
*  TpaHcdopMaTopeK K& T
s MepHa KemHja
L] KE,I}I_‘i d 3a concrnen ']"plIIIG(])()])Mﬂl()])

¢ PesepBini keI 3a W NPOIIHPYBAILA



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

3. CUCTEMH 3A HATIOIVBABE, 3AIIITHUTA 1 YIIPABYBARE
3.1 CoICTBEHO HAIIO]Y BAMLS

s JloMauieH TpaHcdopMatop 35/0,4 KV

¢ JlH3en arperar 3a pe3epBHO HallojyBatse

s  HAU3MCHHYHA cTpYyja HaroH: 400/230 V

s ¢IHOHACOUHA ¢TPYja HamoH: 220 V ¢IHOHACOUHA ¢Tpyja (DATEPHCKH CHCTEMEL)
3.2 CekyHAapHa onpemMa

¢ 3arUTHTHH I YNPaBYBa4KH pelea

+  CHCTeM 3a JaNCUIHCKH HaA30p I YIPABYBaeS (CHCTSM 3a HAI30p I VIIPABY BAHE)

s KowmeprunamHo 1 TEXHHTKO MSPEHhe HA SHEPTH] A

4. 3A3EMIVBAIGE H TPOMOBPAHCK A 3AIIITHTA
¢ MpesecT 3a3eMjyBad ToN HelaTa TpadocTaHHIa
¢ 3ascMjyBame Ha:

< TpaHchopMaTopu

(¥

OPHMAPHA H ¢CKYHAApHa oIlpeMa
< METaJIHH KOHC TPYKLITH
¢ Ilpockripana otnopHoct: R <1

* I'pomoSpancka samTHTa cormacHo IEC 62305
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5. [TIPHKA3 HA TPOIMTOITH 3A TIPUKJIVUOK

3adenelka: TPOLIOIRITE ce OIHECYBAAT Ha MPHEIYUOK IIpeky TC 35/110 KV, kage TpaHchopMaTopHTe,
TIOCTPQJKIITE M LENOKYITHAaTa IIPHMAPHa OTPEeMa ¢ A6 0 MPHETY90KOT.

Gp. |Omic Ko Ea.ewa | BlyHo
(€) €
1 |[Exepretckn TpaHcdopmarop 35/110 KV, 62,5 MVA 1 1.200.000 | 1.200.000
> 110 kV mprimMapHa onipeMa {ToHba, pekiHy Bauw, KIIT, o1 — £30.000
O B0

3 |35 KV MeTa/IHOOKIOTIEHA TIOCTPOJKA (KEIIHH, 3A1ITHTA, MEPEHhE) nor |— 450.000
4 |[Tomamien Tpanedopmatop 353/0,4 KV + a13eT arperat JoT [|— 120.000
5 |[Komarmpo-roHTpouIeH 06jekT (KKO) — enekTpo Jen ot [[— 180.000
6 |[3azeMjyRaibe U rpoMoSpaHcKa 3allTHTA ot [|— 90.000
7 |[KabioBcke cHeTeMH, ceKyHAapHa onpema, SCADA ot [|— 160.000
8 |[[IpockrHpame, LHCIIUTYBAKRA, ATCCTH, [YILUTARC BO padoTa JIoT [|— 120.000

BKYIIHO 3A HPHKIJIYUYOK (6e3 )[J[B): = 3.170.000 €

6. 3AKIIVHOK

TIpurmyyoxot npexy TC ,,CTEHKOBEILT* 35/110 KV mpeTcTaby Ba KOMIUISKCEH M BHCOKOHATIOHCKH
eNEKTPOSHEPTETCKH MPHKIYYUOK, KaJe:

*  TPaHcHOPMATOPHTE ¢¢ KIY'ISH H HSPA3IBOSH AST 01 MPHKIY IOKOT,
¢ TIPHEMMYVBAKETO ¢ Bpiimi Ha 110 kY 1 35 kV HanmoHcKo HiRo,

¢ ce 0De30eNy Ba CUTYPHA, KOUTPOIHPIIE W CTALLAAPALHPALIL HIITEIPALMIA HA LIPOH3BOALHOT
KaTIALIITET BO SJISKTPOSHEPIETCKHOT cHeTeM Ha Penytuka CerepHa MakenoHuja
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66. AHA.TII3A HA TPOINOITH 3A ITPUK.TYUOK HA BATEPHCKII CIICTEM 3A
CIKIATOHPAILE ITA EJIEKTPHYIIA EHHEPTHJA TECCA I'PYII (OXPILT)

1. OIIIT TEXHHUYKH OITHC HA IIPUKJIIVIOKOT

Tpaocranmnara TC .CEE OXPH; 1 35/110 kV npercranyBa @JeKTPOSHEPIETCKH IIPHIIY 91T 00jerT o]
TIPBA KaTeTOpIja, MPSKY KOj NPOH3BOTHIOT KAITALMTET (DaTepHcKa ISHTPAa) ¢ MOBP3VEa ¢o
sNeKTponpeHocHIIOT cucTeM (110 kV) vopasvean og MEITICO.

OCHOBHATA (PYHKIN)A HA TIPHKIYIOKOT &1
e TpaHcDOPMALIMja HAa HATIOHOT 01 35 kV Ha 110 kV,
*  CHIVPCH H KOHTPOMHPAH IIPEHOC Ha aKTHEHA I PEAKTIIBHA CHEPTHj,

¢ 0GeideTyBame HA 3aIITUTA, MEPEHhE, YIIPABYBahe 1 JaNSUHHCKH HAA30P COTIACHO HAIHMOHAHU H
IEC cTanzapan.

2. KOHIIEIIT HA ITPHUKJIVUYBAIBE KOH EJIEKTPOIIPEHOCHHUOT CHCTEM

Lipriuyuy Baee 1o ¢ pea/lrskpa upexy nosa rpadocrainmga 35/110 kY, msrpajena ua nocedbua NokaLga
Bo KO Jleckocn — Onmrrima OXprjT, ¢o JIPCKTCH TIPHKIYY0K Ha TiocTocuky 110 KV 1aJckoBos.

(OCHOBHH HallOHCKI HHEOA:
¢  110kV mpenoclio IMBO (BOYTYIOIO HIOIMPAILA TTOCTPOJKA)

o 35 KV - cpeIHOHANIOHCKC HHMBO 32 MOBP3VBaEbe Ha 0aTePHCKATa IICHTPaa

3. 110 kV BUCOKOHAIIOHCKA ITOCTPOIKA (JEJI O ITPHKIIYUOKOT)
3.1 Ouun 1eX1 YK KAPAK1E PHCTHRH
¢  Howmmanen Hamon: 110 KV
¢ IloroHck# Haron: 123 kV
+ (dpekeeHinja: S0 Hz
¢ Kparxorpajua crpvja ua kyca speka: 240 40 kA /18
e TpHbhazeH cHCTEM CO JIMPEKTHO 3a3eMjeHA HEY TPAHA TOMKA
3.2 Coctas Ha 110 kV nocTpojrara
¢ Emno TpancdopMatopero mone 35/110 kY
¢ JIBe AaMeKoBOTHH (KAGSICKI) MOTIHbA 34 TIPHEYUOK KOH NocToeuxkd 110 kY soa
s TlepacTi amyMHHIYMCKI COOMPHHUTIH
¢  SFs npexiHypaun
¢ Dacrapypauu co H 6e3 3a3eMjyBay
¢+ KoMOunipanu MepHi TpaHc hopmatopu (KHT)

¢ OBO/WIHIM HA LIPENAIION
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4. TPAHCDOPMAITHIA HA HATIOH KIIVUEH EJJEMEHT HaA ITPHKJIVUOKOT
4.1 Exeprercxi TpaHchopMaTopd

IIpoeKTOT MPpeABUIY BA B4 CHEPIETCKH TPAHCHOPMATOPI, KO ¢¢ LIGHTPATHA KOMIIOHEHTA Ha
TIPHKTYYOKOT:

+  Trim: TpodaseH, JBOHAMOTACH
¢  Hanouckn osiHoce: 35/110 kV
¢  Homunaina mokuoct: 2 = 62,5 MVA
o Jlageme: ONAN / ONAF
¢ Pervnargja Ha HanoH nox Tosap (OLTC)
Osuc TpaHcdOpMaTOPH OBOIMOXKY BAAT:
*  VCODIACYBaIbe Ha HAMOHCKHTE HHBOA METV IICHTPANATa H IMPEHOCHATA Mpeika,
*  CHIV]PCH H KOHTIHHYHPAH IIPCHOC Ha CHCPIIHja,

e cTaBILTHOCT U QIeKCHOMIHOCT MpH padoTa Ha CHCTEMOT.

5. 35 KV CPEOHOHATIOHCKA TIOCTPOJK A
«  BHarpensa, MeTaTHO-0KTONSHA TIOCTPOjKa
¢ BakyyMCKH H3BICHHBH LIPEKHIY BauH
¢ Homunanen nanon: 35 kv
¢ CocTas:
& H3BOMHH KCIIHH,
¢ TpaHchOpPMATOPCKH Ke i,
< MEPHA Kemja,
¢ KeINja 3a JOMAIICH TpaHcdopuarop,
G MHHUMYM 3 Pe3¢pBHH KEIIHH,

TMocTpojkara ¢ cMecTeHa Bo KoMmamHo-KoHTponieH objerT (KKO).

6. COTICTBEHO HATIOJTYBAIE, 3AINITHTA H ¥TIPABYBARE
¢ Jlovanen rpancdopmarop 3504 kV

¢ Jlzen arperar 3a pe3epBlio HATIOjyBaiLe
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gAHonacouta crpyja cuerevu: 220V ennotacodna erpyja (Sarepuu, Helpasy Bauu)

«  SAIUTHTHU U YIIPABYBAUKI pelIca
e CICTEM 32 HAJ30D H YIIPABYBAHe CHCTEM 34 JANSUHHCKIT HAZOP

¢+  KomeprmjanHo mepembe Ha 110 KV ctpaHa

7. 3ABEMJYBAILE H TPOMOBPAIICKA 3AITTHTA

¢ MpeskecT 3a3eMjyBay 1o/ IeslaTa TpahocTaHHIEA
«  (OTIopHOCT Ha 3a3eMjyBatbe: R < 1 Q
*  3a3eMJVBAHS Ha LIJIATA TIPHMAPHA M CEKYHIAPHA OTIpeMa

s I'pomobpancka 2amToTa cotmacHo [EC 623035

8. [TPHKA3 HA TPOIIOITH 3A TIPHKJIYVUIOK

bp.||Ormic KoL ||Bxyao (€)
1 |[Exepretckn TpaHcdopmatopu 35/110 kV, 2 < 62,5 MVA 2 [[2.400.000
2 ||[110 KV mprimapHa onipeMa (mofuiba, mpekuHy saun, KHT, ogponpinm)|1o1 [[1.700.000
3 |35 k'V MCTATHOOKIONICHA TIOCTPOjKa ¢O KCITHH 10T [|650.000

4 ||[JoMalmeH TpaHchopMaTop + JH3eN arperar 10T ||180.000

5 [|Ceyniapia onpeMa, sawnra, mepeme, SCADA o1 ||1320.000

6 ||KabmorckH cHcTeMH, KAHAJM H MOHTaXKA o1 ([250.000

7 |[3azeMjvRambe T TPOMOOPAHCKA 3ATITHTA 10T (|120.000

8 |McrmiTyBamba, aTSCTH H MYIITAthe BO padoTa ot (|200.000

BKVIIHO 3A IMPHKIIVUOK (6¢s JJIB): ~ 5.820.000 €
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9. 3AKTIVUOK

IIpurmyyorot npexy TC ,,CEE OXPHJI“ 35/110 k'V nipeTcTagyBa LeIoceH SNeKTPOIPEHDCeH TIPHETYUOR,
TIPH INTO:

*  SHEPTEICKMTE TpaHCGOPMATOPH ¢& KIYUSH H HEPA3ABOSH ASII 01 TIPHETY YOKOT,
s TPUKITYMYBABCTO c& BpUm JupekTHo Ha 110 k' npeHocHO HiBo,
s ce 0Dende;y Ba TIENOCHA YCONIACEHOTT CO TEXHIMKUTE H MPEEHHTE yeuosn Ha MELICO.

67.AHAIN3A HA TPOLHOLIH 3A HHPHKAIYYOK HA BATEPUCKH CHCTEM 3A
CKIATHPAILE HA ETTEKTPHYHA EHEPTTIJA KMI' EOJI KBA3ZAP ®OTOHAIIOHCKA
HEHTPA 1A - 1

1. OImuT OITIC HA MPHETYYOKOT

[IpHKTy4OKOT Ha OTOHAIIOHCKATA CICKTPOLICHTPAa Ha CICKTPOAHCTPHOY THBHATA MPESiKa CC H3BCIYRa
CO TR CHIYPEH, DE30EIEH H TEX HMHKH VEOTIIACEH HIPEHOC HA NIPOIZEE/[GHATA SIISKTPHYHA eHEPIHja 051
(MEIT 10 vpe:ara Ha onepatopot Ha queTpuoyTHEHHOT cucteM (OJIC — EBH Enckrpomctproymja).

[IpurmyuoroT ondaka:

e BHATPSIIHA SJCKTPosHEPTeTeKa Mpeka Ha QLI (¢qHOHACOYHA ¢TPYja I HAH3MEHIMMHA CTPVja
nea),

¢  COICTBEHA TPaHCHOpPMATOpCKA CTAHHITA,

*  CPCAHOHATIOHCKI IMPHEJTYYCH BOT,

¢ MEPHO-CITOJHO MECTO,

¢ 3aOITHTHH, YTIPaBYBauKN H KOMYHHKALIICKI CHCTEMH,

®  CHIC Ipajc:KHI H ¢JICKTPOMOHTAKHIT paﬁo’m MOEP2aHH CO NPIKITY OKOT.

2. Touka 1 HHBO HA MPHKITYYY BAHS

3a ¢oToHaNOHCKA eXSKTPOIIZHTPAIA CO HHCTATHPaHa MOKHOCT oyt ipubmakra | MW, mpHIIy 'y BatheTo
¢¢ BPIOI HA CPCAHOHAMOHCKS HEBO 10 KV 1w 20 kV, corTacHO TCXHIMENUTC YeaoBH Ha OIC u
PACIONOEILIBOGTA 1d MPEKATA BO JIOKALWjaTa.

Toukara Ha IMPHKTYY Balbe Mo 1a Oie;
¢ TIOCTOEUKA CPEAHOHAIIOHCKA Mpeska (BO3IYINHA HIH KabeIcKa), TTH
¢ TIOCTOCHKA AUCTPUOYTHBHA TpadocTaHHIIA, HIH

*  HOBOM3IPANCHA TIPHKIVUHA KeMija Bo Mpe:kara Ha OJIC.
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3. Buarpemna enekrpudna mema 2o rpatcdopmarop
3.1 eTHOHACOUHA CTPYja AeT

DOTOHAMOHCKUTE MOTYIE ¢& ITOBP3YBAAT BO CTPHHIOBH, 4 CTPUHIOBHTE MPEKY €THOHACOMHA CTPYja
xabmi (PV1-F) c¢ moBp3vBaaT AMPSKTHO Ha CTPHHT HHBEPTODH.
HHBCPTOPHTC MOCCIVBAAT BrPa/ICHH:

¢ CIHOHACOYHA CTPYja pacTaByBaMll,
*  3AMITHTA 07 IMpeHamoHiI (SPD),

. Haa30op Ha IfISOJIaL[[/Ija I CTPYTL.

3.2 HaM3MEHHMHA CTPYja J6J — HHCKOHATIOHCKO HHBO
Hs1¢30T on uaeeproprte (3x400V, 50 Hz) c¢ codmpa Bo:

*  HAaIBMEHH'THA CTPY]a PasBOHT OPMApH, H

& LEBHA HHCKOHANOHCKA passoydua radna (0.4 kV) so Tpadocraimnara.
Bo HH pazBojoT ce Brpaaysa:

¢ DACTABYBAYU CO OCHIVPYBAUM 34 CEKOj HHBEPTOP,

¢  DJIABCH IIPCKHHY BaY,

&  MCPHA U 3aIITHTHA OIIpcMa,

e SPDmimII,

e PE 11 N MIMHCKH CHCTEM.

4. TparcdopmaTopeRa CTAHUT(A (ST 0T TIPHRIVIOKOT)
4.1 Tum 1 HaM¢Ha

Ce npepITy Ba KOMITAKTHA DeTOHCKA TpaHshopmaropeka cranvia (KE'TC), HaveHeTa MoKy 1HEO 22
notTpebute Ha DEIT,

4.2 (OCHOBHH TeXHHYKH KapaKTePHCTHKH
¢ Hasupen Haron: 10(20)/ 0,4 KV
* Hasuena mokHOCT: 1000 — 1250 KVA
¢ Trir Ha Tpachopmarop:
 MACISIL XEPMETHYUKH 3aIBOPEL WM

= cyB (dry-tvpe), Bo 3aBHCHOGT Of YCTOBITE
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¢ Cramygapy [EC 62271-202

4.3 Onpema so KETC
¢  CpeJHOHANOHCKA Pa3BoaHa MocTpojka (SFs MM BaKyyMcKa), co:
c  JMHHCKA Kellja,

TpaHcOPMaTOPCKa KeTHja,

I

< 3alITATHH PEJIGH.

¢ HuckoHanoHcKa pa3BojHa nocTpojka 0,4 kKV

+  EHepreTcKH TpaHchopMaTop

s (HCTeM 22 3a3eM]y RAFRE I [POMODPAHCKA 2aIMTTHTA

¢ Osnaku, Opasu U Be3be oA CHITIAMBALLTA

5. CpeTHOHATIOHCKH NPHRITYUYEH BOJ
O KBTC o Toukara Ha TIPHIUIVUY BAG CC H3BCYBA CPCIHOHANOHCKH KaGCICKH Bo/l, HAJHUCCTO!
¢ 1o NA2XSY / XHE 49-A,
e HAIIOHCKO HIIBG 12/20 KV,
e Tpecek HajuecTo 3x150 mm? wim 3*240 mm? Al
KaGenor ce nocrasysa Bo:
*  3EMjcH POB O IIECOUHA TIOCTETIKA,

*  BAIITHTHH LSBKH Il IPEIYTIPSIYBaiKa TPAKa,
BQ COTJIACHOCT CO TCXHIHYKHTC Yenosd Ha OJ[C.

6. MepHo-CojHA 1 3aMITHTHA OTPEMa

Bo cornacHocT co Hapamwara Ha EBH, ce srpagyea:
¢ MEpHa OIPEMa HA CPe/IcH HAIloH (CTPYJHH M HAIIOHCKH TPaHe opMaTopi),
*  JATCUIHCKO OTWHTYBame (AMR),
®  3aIITHTA 0T OCTPORCKH PekHM (anti-islanding),

L4 MOMKHOCST 3a JI@JISHINCKO HCKIVIYBAILE 114 € 1eRKTpalara (CI[\'J'IBM 3d Ha0p |

VIIPABYBAEEG/ A TCUHHCKA TEPMHHAHA ¢IITHIIIA).
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7. 3a1eMjYBAILE W 3ALITHTA
Ce H3BeIYBa SMHCTBEH CHCTEM 3 3a3eMjVBahe Koj I'H oIipara:
¢ TpadocTaHULIATA,
¢ MeTAIHMTE KOHCTPYKIHH,
¢ LIHBCPTOPHTE,
*  TPOMOOPAHCKATA HHCTAJALRA.
OTIIopoT Ha 3a3eMjyBabETO MOpa j1a Orjle:

¢ R =50, mm o Gapame Ha OfIC.

8. Hopmartien v niponucu (PC Makeoumja)
LIpHIIIVIOKOT ¢& H3BeYBa COLILACIO:

¢ 3aKoII 33 €HEPTETHEA,

¢ llpasiina 3a IPHKIY Yy BAabe HA TIPOITIBOIUTEIIH,

¢ Texmruky yvenosu Ha EBH Enckrponuctpudyinia,

¢« JEC u EN crannapan (IEC 60364, IEC 61727, EN 50549).

9. [pukas Ha TPOMIOLH — OpHeHTaLoHeH mipecMeT (PermyOmmka CesepHa MakemoHeja)

Hamowmena: Lernute ce vaarxatHsHu (2025/2026), 6e3 JIJ/IB, 1 Moke fTa BapHpaaT 3aBUCHO 01 IOKAITH)A 11
nasap.

9.1 TponroiH 3a OpHKIY4oK {co TpaHchopMarop)

bp.  ||Omie Komiqmna||TleHa (€)

1 [KETC 10{20)/0.4 kV (DeToHCKa) 1 koM [[35.000 —45.000
2 EHepreTekH TpaHcdopmaTop 1000-1250 kKVA 1 28.000 - 38.000
3 CII pazpogHa moctpajka (SIs / Bakyyw) 1 koM. ([18.000 —25.000
4 [HH paseomHa onpeMa 0,4 KV 1 poMILL. [[6.000 — 9.000
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5 CTI kaden 20 kV + momarame (Mo ~500 m) 1 10.000 — 18.000

G 3CMjCHH H rPaJICKHH PaboTH 1 6.000 — 10.000

7 3a3eMjyBambe U IpoModpan 1 3.000 - 5.000

8 MepHa H samiTiiTHa onpema (OJC yenorn) |1 5.000 — 8.000

F=)
—

ey Batbia, MEPeELa 1 IIYLITaiLe BO pabora 2.000  3.000

BrynHO 3a NpHETY40OK (OpHEHTanHoHe): 113.000 — 161.000 €
10. 3akTvyoK

IIpHKTYYOKOT HA (POTOHAMOHCKA SNCKTPOLICHTPANA HA CICKT POCTPHOY THBHATA MPEKA TIPSTCTABYBA
KOMIUICKCCH TCXHHYKIT CHCTCM BO KOj TPAHC(OPMATOPCKATA CTAHUI[A H TPAHCHOPMATOPOT CC CYIITHHCKEH
JIEN O MTPHKITYHOKOT.

Pemneriieto Mopa fa Guyie 1eTOCHO YCOLIACEHO ¢o TeXHHUKKTe yenord Ha OJIC, HaIHOHATHATA
PETVIATHRA T PENERAHTHHTE MeTYHAPO MK CTAHIAPITH, SO TIEN JONTOPOUHA CHIYPHA H cTabHTHa
eKCIIIoATaINIjA.

68. ATIATH3A T1A TPOIINOITH 3A ITPHICTYUOK ITA BATEPHCKIH CIICTEM 3A
CKITATHUPAILE HA EJIEKTPHUYHA FHEPTTJA KMI' EOJI KBA3ZAP ©OTOHAIIOHCKA
HEITTPATA - 1

1. OnuIT ormce Ha MPHKIYYOKOT

1 IpukmyrokoT Ha GoTOHANOHCKATA ENSKTPOIEHTPANA HA eNEKTPOIHCTPHOY THRHATA M23Ka CE [13BETyRa
CO LS CHIYPeH, 0630¢/16H H TeXHITUKH VCOTJIACEH NMPEHOC Ha NPOU3BEIHATA SISKTPUMHA SHEPIHja Ol
@KI 70 wpekaTa Ha onepatopot Ha AHcTpHOY THEHHOT cucTev ((J1C — EBH EnekrpommcTprdyiga).

Lpuginyuoxor owdaka:

¢ BHATpeIlNia eJICKTpoSlicpreTcka Mpeka 1a QELL (emiolacouIia cTpyja M HAHIMEITHYIIA cIpVja
nen),

*  COMCTBEHA TPAHCHOPMATOPCKA CTAHMLIA,
. CPETHOHATIOHCKH MPHKITYYCH BOJT,

& MESpHO-CLIOJLO MECTO,
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* SALTUTHH, ¥1IPaBYVBAYIKH H KOMYHHKANACKH CHETEMH,

¢ CHTC MpadgAHH H SJIISKTPOMOHTAKHH paﬁOTIr[ MOBP3aHH CO NMPHKTYYOKOT.

2. Touka H HHBQ Ha [IPHKITYYY BAK:E

3a hoToHATIOHCKA CICKTPOICHTPAA CO HHCTANHPAHA MOKHOCT off mpudmiEHoe 1 MWp, mpHIy uyBatbeTo
c& BPINK HA CPe/IHOHaNGHCKY HHBO 10 KV wim 20 KV, coriacHo rexHuukire yeaoed Ha O}C n
PACTIONOKTHBOCTA HA MPEKaTa BO JIOKAIMjaTa.

ToyKara Ha MPUETYY BAE MOKES 1a O1IS:
¢ TIOCTOCYKA CPEAHOHAIIOHCKA MPEsKa (BO3YIIHA MM KabeIcKa), HITH
¢ TI0CTOEYKA AHCTPHOYTHBHA TpadOCTaHMIIA, HITH

s HOBOIM3TpaAcHA TIPIIKIYUHA Ke/MHja Bo MpeKara Ha OJIC.

3. Buarpeimna enekrpydna mema 1o rpatcdopmarop
3.1 equolIacoutia cTpyja Aet

(DOTOHANMOHCKUTE MOIYIH ¢& TIOBP3YBAAT BO CTPHHTOBH, 8 CTPHHIOBUTE NPEKY €IHOHACOUHA CTPYja
ka0mi (PV1-F) ce moBp3yBaaT JHPEKTHO HAa CTPIMHT HHBEPTOPH.
Hupepropute Moce yBaaT BIPpaIcHH:

& CHHOHACOUHA CTPYja PACTABYBAMIL

*  3aIITHTA O IpcHanoH (SPPD),

e HAT30P Ha U3ONALI}a I CTPYIL
3.2 HAM3MEHIYHA CTPYja A — HHCKOHATIOHCKO HHEQ
Hazesor on uneeptoprte (3400 'V, 50 Hz) ce cobupa Bo:

s HAMAMEHITIHA CTPYja pasBo;HH OPMapH, H

¢ UIBHA HHCKOHANONCKA passoiina tadna (0,4 kV) so tpadocraimmiara.
Bo HH pazsojor ce srpasy sa:

¢ PACTABVBAY CO OCHTYPYBAYH 33 CEKOj HHBEPTOP,

¢ T[TABCH NPCKHHY BaY,

*  MCPHA U 32INTHTHA OIIpcMa,

«  S5PD tem 11,

e PE 1 N IUHHCKH CHCTEM.
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4. Tpanchopmaropera cranua (jIe) 0 IPHIILY 40K0T)
4.1 Tim u HaMeHa

Ce Iipe ABHUIY Ba KOMIIAKTHA OeTOHCKA TpaHspopMarepeka cTamima (KETC), HaMeHeTa HOKIIYYHEO 3a
notpedute Ha DEIT,

4.2 (OCHOBHH TeXHM'IKH KapaKTEPHCTIIKH
¢  Hasueen vaion: 10(20)/ 0,4 kV
¢ Hasusua monocr: 1000 1250 kVA
¢ Tum Ha TpaHchopMaTop:
S MAacIeH, XEpPMETHYKH 3aTBOPEH ILIH

¢y (dry-typc), Bo 3aBHCHOCT Of YCTOBHTC

O

e Craugapa: IEC 62271-202
4.3 Onpema so KETC

¢ CpeaHOHANOHCKA PaskOaHa MocTpojka (SFs HIH BaKyyMeKa), c0:
¢ JMHHCKA KeJIH]a,
¢ TpaHchopMaTopcKa Keammja,
€ 3AMTHTHH peNien.

¢ Hucronanoncka paszsoyina nocrpojra 0,4 kv

¢« Eueprerciu rpaucdopmarop

¢ CHcTeM 3 333eM]VBAILE H TPOMODPAHCKA 3AIIITHTA

¢ OsHaku, Opasil u 6C36CAHOCHA CUTHAITII3ATH]A

5. CpeIHOHATIOHCKI NPIKIYYCH BOJ

Oa KBTC ao Toukara Ha TIPHIUTVIY B¢ CF H3BESIYBA CPETHOHANCHCKH KabdeICKH BO/I, HAJUECTO!
o THII NAZXSY / XHE 49-A,
¢ HATIOHCKO HHBO 12/20 k'

*  TIPECeK HajuecTo 3150 mm? wm 3240 mm? Al
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Kabenor ce Hocrasysa Bo:
¢ 3EMjeH POB CO IIeCOUHA MOCTEIKA,

¢ 3AIITUTHH LIEBKH M IPeTYIPEIYBAUKA TPAKA,
BQ COTIIACHOCT €0 TSXHHYUKHTE ¥enosH Ha OJIC,

6. MepHO-CHIOJHA M 3a1ITHTHA (HIpeMa

Bo cornacnoer co Gapamara 11a EBH, ce srpanypa:
¢ MepHa OIpeMa Ha cpefeH HAMoH (CTPYJHH H HAIMMOHCKH TpaHcdopMaTopH),
s JaleYHHCKO oTuHTYBame (AMR),
& 3AMITHTA O OCTPOBCKE PCIKHM (anti-islanding),

*  MOXKHOCT 34 JAIEUHHCKO HCKIYUYBalhe Ha ¢ ISKTpaHaTa (CHeTeM 3a Haa30p U
YNPARY Barhe/ T TSHHHCKA TEPMITHAITHA ¢/THHHTIA).

7. 3a3eMjYRAILE W 3AIUTHTA
Ce H3BeIyBa IUHCTBCH CHOTEM 34 303¢MjVBakhe Koj IH ondara:
+ TpadocTaHUIaTA,
& MCTAJTHHTC KOHCTPYKI[HIL
e  HHBEPTOPHTE,
¢ TpoMOGpaHCKaTa HHCTANAIH]a.
OTHopoT Ha 3a3eMjyBambETO Mopa Ja OHe:

+ R <50, umino Gapare Ha Of1C.

8. Hopmarien v npormicu (PC Makeoumja)
LIpHIIIVIOKOT ¢& H3BYBa COLILACIIO:
¢ 3aKOH 3a eHepreTHEA,
¢ llpasiina 3a IPHEIY Yy BAIbe HA TIPOITIBOIUTSIIL,
s Texmruky yenosu Ha EBH Enckrponvctpudyinija,

s JEC uEN cranmapan (IEC 60364, IEC 61727, EN 50549).
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9. IMpukas ua rpowony  opuentaguoten npecrer (Penyoiunxa Cesepua Marejounja)

HartomeHa: LeHrTe ce HHAMEATHEHH (2025/2026), 6e3 /1B, 1 Moxe Ta BapHPAaaT 3aBHCHO O JIOKALE)A U
nazap.

9.1 Tpormroint 2a NPHKIVIOK (¢o TpaHchopMaTop)

Ep.||Omic [KommuuHa [[TeHa (€)

1 [KBETC 10(20)/0,4 KV (OeToHCKa) 1 koumn. (35.000 — 45.000
2 |[Eneprerckn rpancdopmarop 1000 1250 kVA([L 28.000 38.000
3 ||CH pazroma noctpojka (SFes / pakyyw) 1 kommm. |[18.000 - 25.000
4 |[HH pazsoasa ompema 0,4 KV 1 ko1 ||6.000 — 9.000

S |[CH xabenx 20 kV + monaraese (70 ~3500 m) 1 10.000 - 18.000
6 |[BeMjeHi M rpaJeKHH padoTIl 1 6.000 — 10.000
7 ||3a3cuMjyeaibe W rpoModpaH 1 3.000 — 5.000

8 |[Mepha ¥ zamTHTHA onpema (OJC yenorn) |1 5.000 - 8.000

9 ||HMcrmTyBaa, Mepeba H IYIITabe Bo padota |(1 2.000 — 3.000

BrymHO IpHKTYYOK (OPHEHTALHOHO):
113.000 - 161.000 €
10. 3axayvok

LIpuiyuo kot na roTOHANOHEKA SHEKTPOLELITPANA HA ENSKIPOAMCTPUOYVTUBIATA MPEXKA LIPETCTABY B
KOMIUICKCEH TEXHHYKH CHCTEM BO KOj TPaHC(POPMATOPCKATa CTAHHIIA M TPAHC(HOPMATOPOT C& CYTITHHCKE
JEI O LPHKILY YO KO'T.

Pemerriero Mopa fa Guyie 1eT0CHO YCOLIAceHO ¢0 TEXHIMEKNTE YeaorH Ha OJ1C, HaIMOHATHATA
peTyNaTiiBa U peleBaHTHUTE MefYHAPOIHH CTAHJAPIH, CO LIEN J0ATOPOYHA CHIVPHA U CTabH THA
SKCIIIOATALIA.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

69.AHATI3A HA TPOINOITH 3A ITPUK.TYUOK HA BATEPHCKI CIICTEM 3A
CIKIAOHPAILE ITA EJIEKTPHYIIA EHEPTHJA KMIT EOJI KBA3ZAP @OTOILAIIOHCKA
HEHTPA.TA -3

1. OIIMT OITMC HA TIPHKJTYYOKOT

boToHamoHekara cackTporicHTpama (PEI) co uactamipana mokaocT o1 0,984 MWp ¢ HamcHeTa 3a
TIPOI3BOICTRO HA ¢ISKTPH'HA SHEPTILja 01 ODHOBTHE H3BOP H HEJ3HHO TIPSAABALS BO
CHACKTPOAHCTPHOY THBHATA MPCIKA.

IpurryuoxoT Ha PEIT ce m3BeyBa MPEKY COTICTBEHA KOMITAKTHA OeTOHCKa TpaHchopMaTopeka cTaHHIa
(KBTC) 10(20)/0.4 kV, 1250 kVA, koja IpeTcTaByBAa cOCTaBall U HepaABOIIB &1 o/ IIPUKITYUOKOT HA
CACKTPOHCTPHOY THBHATA MPEIKA.

Pemermieto oBO3MOKY Ba:
¢ CHTYPEH H KOHTHHYHPAH IPSHOC HA SICKTPIYHATA CHEPTH]a,
®  YCOMIACEHOCT CO TEXHHIKUTE YCJIOBH Ha OTISPATOPOT Ha JHCTPHOY THBHIIOT cHeTeM (OfIC),

* 66!’.66}|Hﬂ CKCIuIoaral Uljil H JIUIETHHOKO YITPARY BaHhS.

2. HUBO U TOUKA HA TIPHKIIYUYBAILE

Co oTnie]] Ha HHCTATHPaHATa MokHOoCT o7 0,9984 MWp, mpuityuvsameto Ha OEIT ce Bpimm Ha
cpeHoHanoHeke HITRa — 10 kV 1 20 k'V, Bo 3aRHcHOCT 01 ToKaTHATa MpekHa KOH(HTY paTyyja.

Toukara Ha NPHKTY 'Ly Babe ce jledMHEpa co:
s PenieHde 3a cOTIACHOCT 32 TIPHEIYYY Bakbe, H31a/1eHo o EBH Enekrpopetpudyiniga,

* AOCTAINIOCTA H KallauHTeToT Ha NOCTOCHKATd CPEMHONAIOHCKA MPEKA.

3. BHATPEIIIEH EJTEKTPOEHEPT'ETCKH PA3BOJ] JIO KETC
3.1 caHOHACOMHA CTpVja ACT

(DOTOBONTAHYHITS MOAYIH CC TOBP3YBAAT BO CTPHHTOBH ¢O ¢IHOHACOUHA cTPY]a Kabmi of i PV1-F
(14 mm? u 16 mm?).
CIpHHIOBUTG ¢C TPHK/IYIYBaaT JHPCKTHO Ha CTPHHT [HEBCPTOPHTC, KOH COAPAKAT!

¢ CJIHOHACOYHA CTPY]a pacTapyBaull,
s 3amrHTa o7 npeHanod (SPD tun II),

e  HAJ30D Ha H30JALNjA H CTPYH.
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3.2 naMsMennuna ¢rpyvia aen  Buckonanoucko uuso (0,4 k)

Hs1e30T oa uHBepTOpUTE (3400 V, 50 HZ) nipeky HAM3MeHHYHA CTPYja PA3BOIHI OPMapH ¢& coBHpa BO
HHCKOHATTOHCKATa paspogHa Tadma so KETC.

HII pa3zpogoT compAi:
*  DACTaBYBAMH ¢O HOMKECTH OCHIYPYBA'IH 34 CEKQj HHEEPTOP,
L HIABEH HHCKOHAIOHCKH [TPERMHY Ba'l,
L MEpLU MIICTPY MEIITEL,
s OIBOTHHIM HA IIPEHATIOH,
¢  PE u N 1uHHCKH cHETEM.
4. TPAHC<DOPMATOPCKA CTAHUIIA — KETC
4.1 Tum 1 HaMeHa

IIpeappacHA ¢ KOMIAKTHA GCTOHCKA TpaHcdopMaTopeka cTammna (KETC), dadpiky H3paboTeHa H
TSCTHPdLE, HAMSHSTA HCIIYHHBO 34 HPHIDY YUY Balhe Ha (D]:,LL

4.2 QCIOBIM TEXIOTYKE TTO;TATOLH
¢  Hasueen Hamon: 10(20)/0.4 kV
¢  Ha3zugHa MoEHoCT: 1230 KVA
s T Ha TpaHchopMarTop:
< MAacIeH, SSPMETHUKH 3aTBOPSH
e Crangapa: IEC EN 62271-202
4.3 Onipema so KBTC
s Cpe/HOHAMOHCKA PazRoyIHA mocTpojka (SFe rmm pakyymera) co:
C  JIMHHCKA KeHja,
o TpaHcdopvaropeka Kemja,
o 3AMITHTLIH PEJEH.
¢  HuckoHanoHcKa pasBogHa nocTpojka 0.4 kV
¢ Enepretcrii TpancdopMatop 1250 kVA
«  CHCTCM 3a TIPILIPO/AHA BCHTHALNLA
s 3azeMjyBame H IPOMOOPAHCKA 3alITHTA

«  (3HAKH 32 BICOK HATIOH M 0¢30¢THOCHA CHIHAIH3ALII A
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5. CPEJHOHATITOHCKH ITPUKJTVUEH BOJ]

Oa KBTC a0 ToukaTa Ha IIPUKIVUYBAke C& H3BEIYBA cpeJHOHAIIOHCKH KadeIcKH Boa 10(20) kV,
Haj9YecTo Co:

e KaGea on Tnm NAZXSY / XHE 49-A,

s mpecek 3150 mm? wm 3240 mm? Al
Kabenor ce 1HoCTary Ba BO 3EMJEH pOB c

L liecodlia 1ocTeIKa,

¢ 3AITHTHH LIGBKH,

s TIpeAYTpeTyBayka TPaKa,
BO COTJACHOCT €0 TEXHHUYKHTS ¥canosH Ha OJ[C.

6. MEPHO-3ATITTHTHA H Y1IPABYBAUKA OIPEMA
B0 HPHEIY HOKOT C& 1PE;BIYBA:
¢ Mepila OpeMa Ia cpejeli HAMON (CTPVIIH H HAMOICKIT TPaIlchOPMATOpH),
¢ MATRUHHCKO OTUHTYBAIE HA eIeKIPHMHATA ¢HRPIHja,
+ anti-islanding 3amitiira,
*  MOMKHOCT 3a JAICYHHCKO HCKIyUyBawe Ha MEI] ox crpana Ha OJIC,

e KOMYHHKAaIHja (JaJeUlTHCKA TSPMIHAIHA SIMHHIA CHCTEM 3a HAI30p H YIIPABYBAEGE) COITTacHO
yenosure na EBH.

7. 3A3EMIVBARE U TPOMOEPAHCK A 3AITNITHUTA
Ce H3BCAYRA 3aCTHHYKI 333CMjYBAYKLL CHCTCM 34°

« KBIC,

e TpaHchopMaTOpoT,

+ HH u CH onpemara,

¢ METATHHTE KOHCTPYKIMH H HHBGPTOPHUTE.
OTOPoT Ha 3a3¢MjYBAtkS MODPa A H3HSCYBA:

s R <50 cormacHo MKC o [EC cranpapul.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

8. HOPMATHRH U ITPOTTHCH
TIpHETYUOKOT & MPOCKTHPAH COTMACHO!
¢ 3aKOH 3a eHepreTHRa HA PC Make oHija,
¢ IlpasHia 3a MPHKIYYYBabe HA TIPOIBOAUTEIIL,
s Texwmuks yenosu Ha EBH Enckrpoguctpudviia,

« JEC 60364, IEC 61727, EN 50549,

9. ITPUK A3 HA TPOIMTOITH — OPUEHTAITMOHEH ITPECMET

9.1 Tpomrowgi 3a npuxiy 4ok ¢o KBTC 1 Tpancdopmarop

Ep.||Ormic Ko:1.|LcHa (€)
1 |[KBTC (6eTOHCKO KYKHIIITE, KOMITTIET ) 1 38.000 — 48.000
2 ||[Eneprerciu Tpaichopmatop 1250 kVA 1 32.000  40.000

3 ||CH pazsojHa nocrpojka (SFs/ Bakyym) 1 20,000 - 26.000

4 |[HH pazsoaua ompsMa 0,4 KV 1 7.000 — 10.000
53 ||CH xabex 10/20 kV + montaxa (10 500 m)||1 12.000 —20.000
G ||3eMjeHH 1 rpafesKHA paboTi 1 7.000 — 11.000
7 ||3a3eMjyvRaibe H rpoModpaH 1 3.000 — 5.000

8 |[MecpHa M 3amurHTHA onpema (OJC) 1 6.000 — 9.000

O |[MermTyBaa H IIVIITAKkS BO padoTa 1 2.000 —3.000

BK¥IIEH OPHEHTALIMOHEH TPOIIOK 3A ITPUEKTYVHOK:

127.000 -172.000 €
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10. 3AKJIVUOK

IIpurmyyokoT Ha POTOHAMOHCKATA SISKTPOLICHTPANA ¢0 MOKHOCT 01 0,9984 MWp ce peamsiipa IpeKy
cometeena KBTC 10(20)/0,4 KV co Tpancdhopmatop o1 1250 kVA, Koja & KIIyUeH ¢IeMEHT 3a CIITYPHO H
¢TaGHIHO TIOBP3YBaIbe CO eMEKTPOMICTPHOY THBHATA MPEIKa.

PemcHHeTo ¢ TCXHUYEH YCOIIACCHO CO HALIMOHATHATA POrY/IarHBa H YCIOBHTC Ha OICPATOpPoT I
0be30eTyRa ONTOPOTHA, He30eTHa H eHKACHA EKCTIIOATAITH]A HA 2TEKT PAHATA.

T0AHACIN3A HA TPOIIOLNH 3A THPHEAIYHOK HA BATEPHCKH CHCTEM 3A
CKIATHUPAILE ITA ETEKTPIUITA ETTEPTHJA KMIT EOJT KBA3AP GOTOITATIOHCKA
HEHTPATA -2

1. OIIIT OITHC HA IIPUKJIVUOKOT

(boToHamoHeKara cackTporicHTpana (PELD) co uHcTamipana MokHOoeT 01 0,9982 MWD ¢ HaMcHCTa 32
TIPOH3BOICTBO HA CIEKTPH'IHA SHEPITa 0 0OHOB.THB H3BOP — COH'ICBA €HEPTH]A, 1 HEJ3IHO NPEIABATHE
BO CICKTPOXHCTPUOVTHEHATA MpeKa Ha Permybmka CercpHa MaKeToHIIja.

IpurmyuyameTo Ha OEL] ce BPIIM MPEKY COMNCTBCHA KOMIAKTHA OSTOHCKA TPAHC(DOPMATOPCKa CTAHMIA
(KBTC) 10(20)/0,4 kV co urcra mparl eliepreTekl Tpatcdopyarop o1 1250 kVA, koja nipereTaBysa
COCTABSH H (Y HKIMOHATHO HEPA3IBOHE S O;1 IIPHEIY YOKOT.

IIpoexTHOTO pellieHre 0be30eTy Ba:
*  CHTYPHO H ¢TaOIUIHO MPHKIY Uy Balhe Ha SMSKTPOIHCTPHOY THBHATA MpeiKa,

L4 HEJOCHA YCOINACCHOCT €O TEXHIMKHTS YCJI0BH Ha ONepaTtopoTr Ha ,[I]’[CTPI[ﬁ)"THBHHOT CHCTOM
(OIC),

® MOZKHOCT 3a JAICYHHCKH Haa30D) H VIIPABY Balbe,

. 66366ZIH21 H J0.ITOPOYHA CKCHJIOET&L[Hja Ha CJCKTpaHata.
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2. HUBO U TOUK A HA TIPUKIIYUVBAIGE

Co oIne] Ha MHCTATHPAaHATa MOEHOCT o 0,9982 MW, IIpHKIYUYBakeTo Ha POTOHANOHCKATA
SNCKTPOIICHTPATA GE PEATM3HPA HA cpeHOHAMOHCKo HiBo — 10 kK'Y wm 20 KV, Bo 3aBHcHOCT O
pacIoNoAKIHBATA MPEKHA KOHPHIYpaLja Ha JoKaLljara.

Toukara Ha MPHETYYY BAG CC ACQIHHEPA BP3 OCHORA Ha:
« r3aacHa CornacHoeT 3a mpHicTyuyBame o1 EBH Enckrpoguctpudyingja,

*  JHAJH3a Ha KAaIIAIMTCTOT Ha MOCTOCHKATA CPCIHOHAITOHCKS MPCXKA,

3. BHATPEUIEH EJIEKTPOEHEPTETCKH PA3BO/], IO KBTC
3.1 e;THOHACOMHA CTPYja A6

POTOHAMOHCKIITS MOV ¢¢ TIOBP3YBaaT BO CTPHHIOBIL TIPEKY COTAPHH $AHOHACOYHA CTPYja KA of
Tum PV1-F (124 mm? u 1x6 mm?), orropuu Ha UV 3paucibe U aTMocdepeku BIHjaHITja.

CTPHHIOBHTE ¢& IPHK/IYMYBAaT AUPEKTHO HAa CTPUHI-HHBEPTOPH, KOM pacioNaraar co:
*  BTPaJCHH SAHOHACOYHA CTPYja PAcTABYBauIL,
*  3aIITHTA of HpeHanoHH (SPD T II),
®  HaJ30DP Ha H30MaIN{ja H CTPYH.

3.2 HAMAMEHITIHA CTPY]a feN — HHCKOHATIOHCKO HIeo (L4 kV)

Hammennanara e1ekrpH4iia ensprija o4 unsepropure (3400 V, 50 Hz) npexy 1anameimuna crpyja
Pa3BOIHI OPMApPH c¢ I0BC;IyBa 10 HHCKOHATIOHCKATA pasBojHa rocTpojka so KETC.

III1 pa3poTHATA OTIPEMA BRITYUYERA:
*  DACTaBYBAYH ¢O HO:KCCTH OCHTYDYBAYH 3a CEKQj HHESPTOD,
¢  [JaBeH HHCKOHAIMOHCKH TIPEKHHYBaY,
*  MSpPHH HHCTPYMEHTE,
o oM Ba npenanon (SPD o 1),

¢  PE u N mmicks cHeTem.
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4. TPAHCOOPMATOPCKA CTAHHAIIA KBTC
4.1 Tim u HaMeHa

IIpeapuasHA & KOMITAKTHA OeTOHCKA TpaHedopMaTopeka cTaHHI@A (KBTC), dadpiukH 113paboTeHa U
HCTIMTAHA CONTACHO BAMKSUKHTE CTAHAAPIH, HAMSHSTA 33 HOKIVMIBA YIIOTPeDa Ha POTOHAMIOHCKATA
CHCKTPOLICHTpAIa.

4.2 OCHOBHH TEXHHYKH KapaKTCPUCTHKH
o Ilasumen Hammown: 10(20)0,4 KV
¢ Hasuexa mokHOCT Ha Tparcpopmarop: 1250 kVA
¢ T Ha TpaHc(opMaTOp: MacicH, XEPMETHYUKH 3aTBOPEH
e Crangapmu: IEC EN 62271-202, IEC 60076
4.3 Onpema o KBTC
KE1C 11 copprgu clie/THHTE Oy HKIIMOHAHH 1(STHHW:
¢ CPEMLONAIDICKA PA3BOMIA HoCTPojKa (SEs mim BakyyMeka) co:
o JTHHHCKA KeNHja,

TpaHcHOPMATOPCKa KeTHja,

¥

< 3alITHTHH PCJICH,
s  HHUCKOHAITOHCKA paiBoHA ocTpojka 0,4 KV,

*  CHEPICTCKM TpaHchopyaTop 1250 kVA;

e CHCTSM 3a [PIPOIHA BEHTHIIALNLA;

¢ CHCTEM 3a 3a3eMjyBambe M TPOMODPAHCKA 3aMITHTA;

L] 66366)’[HOCH’H O3HAKH H TIPS/TYTIPE Ty BaiKa CHI’HaJ’IIHﬂIU{j a.

5. CPEJIHOHATNIOQHCKH 1HPHK!IVUEH BOJ [

O Kb T'C 1o pedrimpaiiara ToUKa 1A NPHKIY 4Y B e €& UIBSAYBA CPEAIONANOHCKH KADe ICKU BOY
10(20) KV, co:

¢ gabexa on T NAZXSY man XHE 49-A,

s THIIMICH mpecek 3% 150 min® wm 3%240 mm® Al, BO 3ABHCHOCT 0T AWDKHHATA H JO3BOISHHOT
1A Ha HAIOH.

Kabcnor cc ocTarysa Bo 3CMjCH POB ¢0 TICCOYHA TIOCTESIIKA, SAIITHTHEL TICBKH H IPCIY TIPSV BaYKA TPAKa,
RO COMIACHOCT ¢ TeXHUIKITE yediarn Ha O [C.
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6. MEPHA, 3AINTITUTHA WU YTIPABYBAUKA OITPEMA
Bo npHKAVYOKOT c& IpeaRIYRa:
s MSpHa olpeMa Ha ¢peJHOHAIOHCKo HiRo (CT 1 HT),
¢ MaTeYHHCKO Meperbe H OTUHUTYBAIhe Ha eeKTPUYHATA eHepTH]a,
& 3AMITHTA O OCTPOBCKE PCKHM (anti-islanding),
s MOXKHOCT 22 JAICUHHCKO HCKIyuyBawe Ha LI o ¢cTpaHa Ha OMepaTopoT,

¢ KOMYHHKAIMCKA OTPEMa (A TcUHHCKA TCPMHHAIHA SIHHIMIA/ CHCTEM 3a HA 30D H YTIPABY BAHC )
COTTACHO YenobHTe Ha EBH.

7. 3ABEMJVBAKGE U TPOMOEBEPAHCK A 3AIIITUTA

Ce H3BeIVBA 3a¢THHYKIT 3a3¢MjVBaUKI CIICTEM KOj TH ondaka:
«  KBTC u tpaHcdopmMaTopor,
e CIIn Il passonnaTa onpeva,
¢ METAIHHTE KOHGTPYKIMH H HHBEPTOPHTE,

OMIIOPoT Ha 3a3¢MjYBABETO MOPa Ja HIHECYBa!

s R <59, cormackHo MKC u IEC cranap/mi.

8. HOPMATHRH U [TPOITHCH

IIpoeKTHOTO PelleHIE & ¥COIIaceHO ¢o:
¢ 3akoH 3a cHepreTiika Ha PC MagkeoHiija,
s Tlpapmia 3a MPHKIYYYBAIHC Ha IIPOM3BOAUTCIIL HA CICKTPHYHA CHCPTHja,
e Texwrurn yenosd Ha LBII EaekTpomc Tproy1mija,

e JEC 60364, IEC 61727, EN 50549,
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9. [IPUK A3 HA TPOITOIM  OPHEHTAITHMOHEH ITPECMET
{Penyvéaura Cesepra Mavedonuja, bes [JIB)

9.1 Tpourow 2a npurayuok co KBTC u TpaHcdopMarop

bp.||Omic Kon.||LleHa (€)

1 |[KGTC - 6eTOHCKO KYKHIITS (KOMITIST) 1 38.000 — 48.000]

2 |[Emcprereku Tpancdopmatop 1250 kKVA 1 32.000 — 40.000"
3 ||CH passoama noctpojka (SFs / Bakyyv) 1 20.000 - 26.000)

4 [HH pazgonma ompema 0,4 kY 1 7.000 — 10.000

5 ||CH raten 10720 kV + monarame (4o 500 m) |1 12.000 —20.000]

6 ||3eMjet H rpajeKim padoTH 1 7.000 11.000

7 |[3asemiyrame norpoMedpalicka 3amraTa 1 3.000  5.000

8 |[MepHa 1 2amTHTHA onipeMa (Dapama Ha OIIC)||1 6.000 — 9.000

9  |[McrmTyBamba H MYIITakbe B0 padoTa 1 2.000 — 3.000

BKVYIIEH OPMEHTALIMOHEH TPOIIOK 3A IPHKIYVYOK:

127.000 - 172.000 €

10. 3AKITYUYOK

IIpHKTYYOKOT Ha (POTOHAMOHCKATA SIEKIPOLICHTPAIA O HHCTATIPaHa MOKHOCT off 0,9982 MWp ce
peamzupa mpery conctbeHa KETC 10(20Y0,4 KV co Tpancdopmatop o1 1250 kVA, Koja 0be3de1vea
CHTYPHO, CTAOMJIHO H TEXHIMKH YCODIACEHO MMOBP3Y B CO CJICKTPOIMCTPHOY THBHATA MPEKA.

Pemienmieto TSJIOCHT ¥ COTLTACCHO CO BaKE'TKATA JaKOHCKA H TSXHHYKA PETYTaTHRA H MIPSTCTARY Pa

COOJIBCTHA OCHOBA 3a TIOHATAMOIIHA IMPOCKTHA pﬂBpﬁﬁOTKEI H H3BC,Z[62].
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71.AHATI3A HA TPOINOITH 3A ITPIK.TYUOK HA BATEPHCKII CIICTEM 3A
CKIAOHPAILE ITA EJIEKTPHYIIA EHHEPTHJA (*COJIAP ITAPK)

1. OIIT TEXHHYKH OITHC HA [TPHEKJIYYOKOT

POTOHANOHCKATA SISKTPOISHTPANA € HAMSHETA 3d 1IPOIIRO/ICTBO HA SISKTPHHHA EHEPIH]A 0] COH'IERA
SHEPTHja M HSj3HHO [IPETABARE BO SNEKTPOTHCTPHOY THBHATA MPEXA Ha OIICPaTOpOT HaA
wietpuymrHHeT cHerem (OJ1C).

TIPHETYYOKOT Ha eTeKTPOLICHTPANATA PETCTARYBA 30HD HA eMeKTPOEHEPTeTCKH, IPAJSKHIL H 3aLITHTHH
SNEMeHTH KoM 06e30evBaar:

*  CHIYPEI H KOUTHEYHPAI HIPSHOC HA CHSKTPIHHIEATA HEpria,

¢ TeXHIUKA H (YHKIHOHA/HA YCOrIaceHOCT CO MpEskara.

¢ HC30CHHA CKCIUICATALM]a H MOMKHOCT 34 Ja/ICUHHCKO YTIPaBYBAGC.
2. IIMBO M TOUK A ITA TIPHKJIIYUYYBAILE

B0 3aBHCHOCT Of1 HHCTAJTHPAHATA MOKHOCT M VCJIOBHTE HA MPEIKATa, MPHEIYYy BatbeTo Ha DEIT ce Bpim
HA CpCAHOHATIOHCKD HHBO (10 KV m 20 kV).

Toukara Ha NPHETYYY BAE MOsKE 1a Oe:
¢ TIOCTOSYKA ¢PSAHOHANOHCKA BO3IVILHA HIH KabelcKa JIHHM)A,
s TIOCTOSKA UM HOBOMA[PA/IcHa THCTPHOY THRHA TpadiocTaHH A,
¢ loce01d HPHIJIYYH Kejnja Bo Mpesara na OHC.

Touxara H YCIOBHTC 33 TIPHKIVIYBaEbC cc JcdHHMpaaT co COMMACHOCT 3a MPHKIYUVBAKBC H3AAACHA 0
EBH Enekrpojpctpudyinja.

3. BHATPEUIHA EJIEKTPOEHEPTETCKA MPEKA HA ®FL]
3.1 ¢THOHACOMHA CTPYja JeT

DOTOHATIOHCKUTS MOJYTIH ¢¢ IIOBP3YBAaT BO CTPHHIOBH NPEKY COTAPHI SAHOHACOUHA CTPYja Kabnt o
Tan PVI1-EF, atitopan Ha UV spauemne 1 armochepekn siaijanmja.

SIHOHACOUHA CTPY]ja ASMOT BRIYUYBA:

¢ CTPHHIOBH 01 (OTOHATIOHCKH MOJTYJIII,

e ¢NHOHACOUHA CTPYja PasBOIHH KyTHH (Kale [ITO ¢ TIOTPEOHO),

. e/THOHACOTHA CprjIl JAaMTHTa O/ MPEHATTOHT,

L SJHOHAcoHa LI“[)V] d pacTaBRy BAYH HITTSIPHPALIE BO HHBEPTopaTe.
3.2 HAH3MCHITMHA ¢TPVia J¢H — HHCKOHATIOHCKO HuBo (0.4 kK'V)

Hazezor on uHBepropute (3400 'V, 50 Hz) nipeky HaM3MeHIMHA CTPYja KabaH ce A0BSAVBA 10
IMCKOIAILOHCKATA PA3BOMILL LOCTPO]KA.
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HH pazsoior conpii:
¢ PACTABVBAMM H OCHIYPVBAUL 34 CEKOj HHBESPTOP,
¢  TJIABeH HIICKOHATIOHCKH IIPEKITHYBAU,
¢ MepHH HHCTPYMEHTH,
s OJBO;IHHL HA TIpeHATIOH (STPD),

*  CHCTCM 34 3allITIITHO 3a3CMj}'BaH)C.

4. TPAHCOOPMATOPCKA CTAHWITA (JEJI OF ITIPUKIIVUOKOT)
4.1 Tum 1 HaMeHA
Kake cocTareH I8 o IPHEKJIY OKOT G2 MPE/IRITYRA TPAHG(hopMaTopeKa cTaHIN (A, HAJISCTa /T THIT:
¢ xomnakrha deroncka rpaicdopmaropeka cramna (KTC).
TpadocTarniLiaTa ¢ HaMEHETa HCKTYHEBO 34 MPHIKIYUYBalbe 11a (oTOIAMOIICKATA €ASKTPOLICHTPAIA.
4.2 EHepTeTcKH TpaHe hopMaTop
Bo tpadoctanmiata cc BTpaayBa CHCPICTCKH TPaHCHOPMATOpP Co KapaKTCPHCTHKH!
¢ Hasupen Harmon: 10(20)/0,4 KV
»  Ha3sHBHA MOKHOCT: BO COTIACHOCT ¢O HHCTAMMPAHATA MoKHoCT Ha MEILL
¢ Tum: MacneH WM ¢y B TpaHcdopmaTop
¢ Crangapmu: IEC 60076
4.3 PaspoaHa ompeMa
TpaocTaHHIEATa BKIY'IyBa:
*  CPE/IHOHAIOHCKA PA3BOHA onipema. (SKFe M pakyymcKa),
¢ IHCKOLANOLICKA passo;ia onpema 0.4 kW,
¢ 3AIITHTHH PelieH,
¢ MEepHa U CHTHAJIHA OIIpeMa,
& CHCTCM 3a BCHTIUTALULjA M OC30CIHOCHA CHIHAH3ALTH]ja.
5. CPEAIIONATIONCKH ITPHIKITY UEITI BOJ

O Tpchti) OpMarepCKara CTaHHIla A0 TOYKAaTa Ha MPIHKITY YyYBabe ¢ H3BCTY Ba CPCAHOHATIOHCKH Kabe ICKH
H.IH BO3 Y HIEH BOJ, ]IZI‘].‘{EC'I‘()Z
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¢ Kaben T NA2XSY / XHE 49-A,

¢ HATIOHCKO HHEBO 10 1w 20 KV,

¢ TIpecek cOMIACHD CTPYJHOTO OTITOBAPYBafhe ¥ JOLKHHATA.
Ka6cnoT cc mocTaByBa B0 3¢MjcH POB CO:

s TICCOUHA TIOCTEIKA,

*  SAIITIHTHH LEBKH,

s TIpeAYNpPeNyBayKa JICHTA.

6. MEPHA, 3AITTHUTHA U VIIPABYBAUKA OIIPEMA
Bo NpHKIYUOKOT ce BIpAIyBa:
¢ MepHA OIPeMA HA SPETHOHAMOHCKO HHBO {CTPYIHH H HATIOHCKH TPaHehopMaToph),
¢ CHCTCM 3a JAJISYHMHCKO OTYHTYBAIHC Ha CICKTPHMHATA CHCPIH]a,
+ anti-islanding samitiita,
*  MOXKHOCT 3a JAICUHHCKO HCKITYUyBalhe Ha ¢ICKTpaHaTa of ¢TpaHa Ha OJIC,

. ROMY HHUKAITHCKa OIpeMa (CIICTEM 3a HaJ30p I YIIPABY BamkEe/ JAICUHHCKA TEPMHHATHA C,Z[I»[[-[[{L[él).

7. 3A3EMIVBAIBE H TPOMOBPAHCKA 3AIITHTA
Ce 13BEIYBA CAHMHCTBEH CHCTSM 3a 3a3€MJV BAKBE KO) 1 oridaka:
¢ rpanchOpMATopeKaTa cranna,
¢ SUEKTPOSHEPIETCKATA OIPEMA,
¢ METANHHTE¢ KOHCTPYKLIIH,
¢ HHESPTOPHTE.

OTITOpOT HA 3a3CMjyBamhe Mopa Aa OIS BO COTTACHOCT CO BAXKCUKHTS CTAHIapaI (o0mdmo R < 5 Q).
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8. HOPMATHUEBH 1 CTAHIAPTHU

[IpoekTIipaeTo U H3BeI0ATA ¢¢ BPIIAT COINAcHO:
¢ 3akoul 3a enepreruka na PC Makeaonuja,
¢ TlpapHia 3a MPHKIYUYBAISS HA TIPOM3BOJUTEII Ha SICKTPHUHA SHEPTH]A,
¢ Texuuukn veaoru Ha EBH Enexrpopactpibyipnia,

e JECuEN cranmapau (IEC 60364, IEC 61727, EN 50549).

9. [TIPHKA3 HA TPOITOITH — OPUEHTAITMOHEH IIPECMET

9.1 'Ipontoiy za npuriyHor 3a OEI] (co rpancdopmaropn)

Bp. |[Omirc | OpuHenTarpiona 1eHa (€)
1 |[KommaxTiia detolicka TpalicdopMaTtopcka craimma (KETC)|35.000  50.000

2 |[Emcprercku Tpancdopmatop 10(20)/0.4 kV 25.000 — 40.000

3 ||CpeIHOHAMIOHCKA Pa3BoOIHA oIIpeMa 18.000 - 28.000

4 [[Huckonamoncka passojia onpema 6.000  10.000

5 ||[CpeHoHATIOHCKU KaBeNcKH MPHKITYYOK + MOHTAKA 10.000 — 20.000

6 |[3cMjcHM M rpafcKHH paboTH 6.000 — 12.000

7 |[3azemMjyrame M rpoMODpaHCKa 3aIITHTA 3.000 —5.000

8 |MepHa v zamHTHA onipema (()) () 5.000 —9.000

9 |[HMcrmiTyBama, MGPCHA U IYIITake B0 padoTa 2.000 —4.000

BKYIIEH OPHUEHTALIMOHEH TPOIIOK 3A ITPUKIVHOK:
110.000 - 170.000 €
10. BAKJIYUYOK

H])M[(Jl_\a"lOlCOl Ha (1)0101[21[[0[101(21’1‘&! cllieKrpougnrpaa na dJlEl{'l‘pO,U,llU'I'plle'Ilﬂ.’nl[il’l'il MPEKd 1Ipererapysa
TESXFIHYICA EH (IJyl LKUHOHA IO CIIOKEH CHETEM, BO l(()j ’l‘pllllC(l)(J])MﬂTO]JCK.Zl’l\ﬂ CTAlE U SHSPrerckiior
'|‘pcht[)()pMa’|‘()p GO KJVHHH H COCTARHH CIICMEHTTI Hl HTPHIKITY "ITOKOT.

Co NIPaBHIHO TIPOCKTHPAhG H H3BSA0A COTMACHO BAXKCUKHTC NIPOIHCH, cc 0Be30e/y Ba CHIVpPHA, cTalHIHA
H JOJITOPOYHA GRCIIIOATALIH]2 HA CJICKTPAHATa BO CICKIPOCHCPICTCKIIOT cHeTeM Ha Penydimka CopopHa
MaxenoHuja.
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7. AHATIA3A HA TPOINOITH 3A ITPUK.TYUOK HA BATEPHCKI CIICTEM 3A
CIIATOHPAILE ITA EJIEKTPHYIIA EHEPTHJA (“IIPECILA COJIAP™)

1. OIIMT TEXIHMYKH OITHC HA IMTPHKIYYOKOT

POTOHANOHCKATA ¢ ISKTPOLISHTPAA ¢ HAMSHETA 3@ IIPOM3BOCTBO HA S ISKTPH'IHA SHEPTIa 0,1 O0HOBTHB
H3BOP — COHYCBA CHCPTHja, H HCj3HHO MMPCAABAIGC BO CICKTPOJUCTPHOVTHBHATA MPC3KA HA OMCPATOPOT HA
JAHCTPHOVTHBHHOT cHeTeM (O1C).

Hpnkayuoror va @EL] Ha esekrpojiHe POy IHEBHATA MPEEA NPETCTARY Ba PYHKIMOHAIHA 1SJIHHA KOJa I'H
ofipaka cHTE SNEKTPOCHEPTETCKI, 3AMITATHH, MEPHI H TPA;IEKHII €71 MEHTH HEOITXOHH 34!

¢ CHTYPEH H KOHTIHYHPAH [PSHOC HA ¢NSKTPHUHATA ¢HEPTH]a,
¢ ycorjacypambe Ha apaMerpute Ha PEI] co mapameTpHTe Ha MpekarTa,
s 0e30SAHA H CTAOMIIHA SKCILICATALIH),

& JIASMHHCKN HURBOP H ¥HParyRake o)1 erpada Ha O [C.

2. HUBO U TOUKA HA TIPUKIIYUYBAILE

Bo 3aBHCHOCT o HHCTaIlpaHaTa MOKHOCT Ha d)OTOHaHOHCKﬂTﬂ CICKTPOLCHTPATA H TCXHIMEKEHTS
MO HOCTH Ha JIOKA. THATa MPCEKA, IMPHKITYYY BalbeTO CC PCATN3HPa Ha!

s cpeaHOHAnoHCKo HEBO — 10 KV i 20 kV.

Torkara Ha MPHKTY' Bathe ce JiehrHIpa co:
¢ COlacocT 3a LKLy vy saise isgaacia oy EBH Enekrpoguerpudyunja,
¢ DACHOJICAIHBHOT KANALMTET 11a CpeloanolckaTa Mpeska,

¢  KOH(HIYpaLHMjaTa Ha OCTOEYKATA eNeKTPOSHEPIeTCKa HHDPACTPYKTYPA.

3. BHATPEIIHA EJIEKTPOEHEPTETCKA MPEKA HA @EI]
3.1 e;HOHACOYHA CTpYja AeT

DOTOHAMOHCKHTS MOJYII ¢¢ IIOBP3YBAaT BO CTPIHIOBH MPEKY COTAPHH SAHOHACOUYHA CTPYja KA o)
ran PVI-F, oniopiut na UV spaveise, saara noarmocdepeial Bujanga.
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E uioHacoutia ¢rpyja genor BRIVUVEL:
¢  CTPHHTOBH 0] (OTOHANOHCKH MOTYJII,
¢ ¢JHOHACOYHA CTPY]a pasBOIHH KyTHH (TOKOIKY ceé MPHMEHYBAAT),
¢ @JHOHACOYHA CTPYja 3AIITHTA O NIPEHATIOHH,
s C/IHOHACOYHA CTPY]a pacTABYBAUIl HHTCTPHPAHH BO HHBCPTOPHTC.
3.2 HAM3MEHIYHA ¢TPYja g — HHCKOHATIOHCKO Hieo (0.4 kV)

LEneprrjata o mHBepTopute (3-400 V, 50 11z) npexy HansMeHITUHA CTPYja KabmH ce oBeTyBa 70
HHCKOHATOHCKATA Pa3BOIHA OTIpEMa.

HHCKOHATIOHCKHOT PasBo; oTiaka:
¢ PACTaBYBAYH H OCHIYPYBAYH 34 CCKOj HHBCSPTOP,
*  DJaBeH HUCKOHATOHCKH TIPSKITHY BaY,
*  MCPHH HHCTPYMCHTH,
*  OABO;HHIM Ha nipeHaricH (SPD Tum II),

¢ PE 11 N MHMHCKH CHCTEM.

4. TPAHCOOPMATOPCKA CTAHHIA (COCTABEH JTIEJ OJTTTPHKIIYUOKOT)
4.1 Tun u namena
Kako HEIL O NPEUULY HOKOT G U3BENY B ’l‘pillloll)()pMﬂl()pGlﬂl CTarna, l{iljlldﬂ’l‘()i

¢ KOMITAKTHA OeToHcKa TpaHchopMaTopeka ctaHHUa (KETC).

TpaocTaHHIATA ¢ HAMCHCTA HCKJIYUHBO 33 TIPHKITYUYBakbe HA (DOTOHATIOHCKATA CICKTPOLICHTPaNa U
TIPETCTARYRA KTY'eH eMeHT 32 TpaHcopmaria Ha HaNOHOT U 3aIMTHTA Ha MpekaTa.

4.2 Eneprercku TpaHchopmaTop

Bo 'l'[]ﬂll(.'.ll)()pMil’l‘OpClGllﬂ Crafuug ce BIpadyBa cliepreTcky rpal lC(l)Op,\‘lil’l‘Op CO cHelH KAPAKTepHCTHIH:
¢+ Hasupex Haron: 10(20)/0.4 KV
¢  HasnEHA MOKHOCT: BO COITIACHOCT ¢O HHCTAJIPAHATA MOKHoCT Ha DEL]
o Tmm: vacncH (XCPMCTHYKH) HITH ¢Y B TpaHchopMaTop

s  Crangapmm: [EC 60076
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4.3 Pazsouia onpema
TpadocTaHIIATA BKIVUYRA:

s CPeJHOHATIOHCKA PA3BOIHA oIipeMa (SFe I BaKyYMCKa),

¢  HHCKOHATIOHCKA pazpodHa ommpeMa 0,4 kV,

& 3aOITHTHH PECH,

s McpHA H CHTHAJHA OMpPeMa,

e CHCTSM 3a BEHTIUIALI A, OCBETIIYBae H 0c30eIHOCHA CHIHAMH3aIH]a.
5. CPEJJHOHATIOHCKH ITPUKJIVUEH BOJ

Oa TpaHcd opMATOPCKATA CTAHMLG 10 A¢OHHIPAHATA TOUKA Ha MPHKIYUVEAkE ¢¢ HIBSAVEA
CPCTHOHAMIOHCKH IIPHEIYHCH BOJI, HAjUCCTO KAKO KalcIcKH BOJ CO:

e EKabeaTmm NA2XSY / XIIE 49-A,

e HaIoOHCKO HEBo 10 1w 20 KV,

¢ TIPECEK OIPEASIICH CIIOPSH CTPYJHOTO OITOBAPYBAthe H AOLKIHATA.
KaGemoT ce mocTaByBa Bo 36MjSH POB €0 TIGCOMHA TIOCTEIIKA, 3AIITHTHH LISBKH H MPEIyTIpeIyBauKa JICHTA.
6. MEPHA, 3AINTHTHA H YIIPABYBAUKA OITPEMA
Bo npHRAYHOKOT ce BrpayBa;

s MepHa olpema na cpeuionanoncko nuso (C1u HT),

¢ CHCTEM 33 JASHHICKD MEPEILE H OTUHIVBALLE,

¢ AIITHTA O OCTPOBCKH PEKHM (anti-islanding),

¢ MOMKHOCT 32 JAICUHHCKO McKIYUyBamwe Ha OEL] ox ctpana Ha OJIC,

L] KOMY HUKAIUCKa OIpcMa (cHCTEM 3a HAJ30p H YIIPABY BAIC/ QA ICUHHCKA TCPMHHATHA C,Z[HH[‘[L[ZI).

7. 3ASEMIYBABE H ITPOMOBPAHCKA 3AIIITHTA
Ce H3BEIYBA SIMHCTBEH CHCTEM 3a 323 MjYBaibe KOj TH orHpaKa:
¢ TpaHchopMaTropcKaTa CTaHHIA,
*  SHEPIETCKHOT TpaHodopMaTop,
» (CHwHH passomHaTa onpema,
¢ METANIHTE KOUCTPYKIMH U HIBEPTOPHTE.

OTopoT Ha 3a3eMjyBaibe MoPa A3 OHJe B0 COTIACHOCT CO BAKSUKHUTE MPOIHCH, BooOHUaeHo R <15 (.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

8. HOPMATHEH H [TPOITMCH

HpoeKmpal-beTo U H3BeODaTa ce BPILAT COTMACHO!

¢ 3aKOH 3a cHepreTHRA Ha Perrydmika CepepHa MakeJoHIH|a,

¢ IlpapHia 3a MpHEIYYYBaibe Ha IIPOI3BOAUTENI HA eJeKTPHYHA SHEPTHja,

s Texwmuks yenosu Ha EBH Enckrpoguctpudviia,

e JEC, EN 1 MKC crangapau (IEC 60364, IEC 61727, EN 30549).

9. [TPHKA3 ITA TPOITIOIT

9.1 Tporronyi 2a npuryyuok Ha MEIT (co Tpancdopmatopii)

EBp.||Omic

OPUEHTALIHOHEH TPOUIOK (€)

1 ||[Kommaxtna éetonicka Tpaticdopmaropeka craimua (KETC)

35.000 50.000

b

Eneprercku rpaiicdopmarop 10(20)0,4 kV

25.000  40.000

3 ||CpeTHOHATIOHCKA PasBOHA OITpeMa
Z i

18.000 - 28.000

4 |[HicxonamoHcka pazpoaHa onpema 0,4 KV

6.000 — 10.000

S5 CpC,ZEHOHaHOHCKH KaGe/ICKIT TIPIKJIYYOK H MOHTaka

10.000 - 20.000

6 |[3eMjeHi M rpaJeKHH padoTi 6.000 — 12.000
7 ||3ascMjyeaibe W rpoModpaHeka 3aTITHTA 3.000 —5.000
8 |[MepHa ¥ 3atuTHTHA onipeMa (OJC ycaosH) 5.000 —9.000
9 ||McruTyBaa, Mepelha H My [Taibe Bo padota 2.000 4.000

BK¥IIEH OPHEHTALIMOHEH TPOIIOK 3A ITPUEKTYVHOK:
110.000 — 170.000 €

10. 3AKJIVUOK

le/llUl_\"{UlCUI Ha (1)01011:1[1011&:1(;1’1‘;1 CllieKrpoueLrpaia ta CJlﬂl{'l‘pU,ullU'Ip}le'IliBl[il’l'il MPUIKA ¢ KOMILISKCCLL
TEXHHUKH CHCTEM BO KO TPaHSHOPMATOPCKaTa CTAHHLIA M SHEPTETCKHOT TPAHSHOPMATOP ¢& CYTUTHHCKH

H HEPAaIABOHE OC)1 Ol 1HIPHIKIVHOKOL,

Co TIPHMEHA Ha COOABETHH TEXHHYKIT [)eILleHI[jZI U IMOYHUTYBahS Ha Hal[HOHAaTHATA perv.iaTiea v

CTAHAAPAUTE, ¢¢ 00¢30¢Iy Ba CHTY PHA, CTAOIUIHA U AOATOPOUHA PADOTA HA ¢ICKTPOLICHTPANIATA BO

CACKTPOCHSPTCTCKHOT c1fcTeM Ha Penyémika Cepepua Maxcoonsja.
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73. AHAJIN3A HA TPOILIOIH 3A ITPURJIYHOK 3A OKTA
TIPHKIYYOK HA HOBOTIPEABHACHH OaTEPHCKH CHCTEMH H (POTOHATIOHCKH €JICKTPAHH

mpeky nocroeuka TC OKTA 110/6,3 kV

1. ONIuT OMMc Ha IIPOSKTOT

IIpeamer Ha OBOj TEXHHUKH OITHC € MPHKJIYIOKOT HA HOBOIPEABUICHH 0aTePUCKH CHCTEMHU
(BATEPUCKH CHUCTEM) u HoBomipeapuaeHH poToHamorcku enekTpadu (DEI) Ha
€JIEKTPOCHEPTeTCKUOT cHeTeM Ha Pery6imika CesepHa MakegoHHja, ITpeKy MocToeuKa TpadocTaHHI[a
OKTA 110/6,3 kV, koja e BeKe IpUKIyUYeHA HA TIpeHOCHUOT cucTeM Ha MEIICO.

IIpoexToT NpeABHIYBa HHTETPALHja Ha TIOBEKE TIPOM3BOAHH U CKJIAIHIIHH ¢ JHHHITH HA HATIOHCKO HHBO
6,3 k'V, co KopHcTebe Ha TocToeukaTa HHppacTpykTypa Ha TC OKTA 1 u3rpagba Ha HOBH
JUCTPHOYTHBHU TpadocTaHm 6,3/0,8 kKV.

2. TTocToeuKa eJIeKTPOSHEPTETCKA COCTOj0a
s TC OKTA 110/6,3 kV e aktiHa TpadocTaHHI[a TPUKIYYeHAa Ha ipeHocHaTa mpexka (110 kV).
+« Ha 6,3 KV IMHHCKHOT CHCTEM BeKe MOCTOjaT:
o  TOCTOSYMKH H3BOH,
o TOocTOSUKH TpadocTanuiy 6,3/0,8 kV,
O IOCTOSUKH IPHKIYUCHH (OTOHAIIOHCKH SICKTPAHH.
OB0j TIPOEKT NMPETCTABY BA HAATPAI6a Ha IOCTOSUKHOT EHEPIeTCKH KOMILIEKS, 683 IpoMeHa Ha
MPHKJIYYOKOT KOH TIPEHOCHATA MpeKa.

3. Ondar 1 KOHGUTY palldja HA HOBHOT MPOCKT

IIpoekToT ormdaka Tpu IPyIH Ha HOBH TIPUKIIYYOLI:

3.1 I'pyna 1 — baTepHckd CHCTeMH NPeKY TTOCTOSUKH TpadocTaHHIH

IIpexy Beke mocToeukH TpadocTaHuiH 6,3/0,8 kV, Ha Kou ce IPHKITyYeHH GOTOHATIOHCKH SIeKTPaHH, ce
TIPE(BHIY Ba IPHKIY Uy Bathe Ha:

e 3 DaTepHCKHU CHCTEMH
+  MokuocT o cuctem: 1 MW
¢ Kanarmrer mo cucrem: 2 MWh

Barepuckure cHeTeMH ke ce TipHKIy4aT Ha 0,8 KV ¢TpaHa Ha TIOCTOSUKHTE TPad)OCTAHHIIH, TIPEKY
moceOHH HHCKOHATIOHCKH pa3BofH, Oe3 motpeda o AOTONHHTENHA TpaHcdopMalja.
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3.2 I'pyna 2 — HoBa Tpadoctannifa 3a GaTepHCKH CHCTEM
Ce mipeIBH/Ty Ba H3TPa0a Ha HOBa THCTPHOYTHBHA TpadocTaduTia 6,3/0,8 kV, co cieaauTe
KapaKTePHCTHKH:
e HomumamHa MokHocT: 2500 KVA
s llpenocen oxHoc: 6,3/0,8 kV
e HameHa: HCKITYUHBO 3a GaTEPUCKH CHCTEM
Ha oBaa tpadocTaHmia Ke OHIe TIPUKITYUESH:
s DaTepHCKH CHCTEM cO MOKHOCT 2556 kW
e  KamarureT 4472 kWh
TpadocTarumnaTa ke Ouze HezapucHa o/ octoeuknte PEIT.

3.3 I'pyna 3 — Hoeu @EIT + BECC cucremu
a) Tpu Tpadoctarmmu 6,3/0,8 kV (DEIT 6,93 MW + BATEPUCKH CUCTEM)
Ce npeABHAY Ba H3TPai0a Ha:
* 3 Hopu TpadocTaHUITH
+ MoxkuocT o Tpadoctanmia: 2500 kVA
* IIpuKIydyBame Ha:
o ¢oToHamoHcKa eeKTpaHa co MOKHOCT 6,93 MW
o DaTepHCKH cHcTeM co KarmarmteT 4472 kWh

o]

6) Uetnpu tpadoctannim 6,3/0,8 kV (DEL] 8,58 MW + BATEPHCKH CUCTEM)
JOTIOHUTENMHO ¢ MPEIBHAYBA H3TPaxda Ha:
e 4 HoBu TpadocTaHUITH
+ MorknocT o Tpadoctanmia: 2500 kVA
* IIpuKIydyBame Ha:
o ¢oToHanoHcKa eeKTpaHa co MOKHOCT 8,58 MW
o OaTepHcKH cHcTeM co KarmarmteT 4472 kWh

o]

4. HammoHcKH HUBOA M KOHIIENT HA TIPHKITY YOK
Huro Ormic

110 kV TIpenocha mpexka — METICO

6,3 kV CpemmoHanoHcekn cucteM Ha TC OKTA

0,8 kV IIpuxmyuysame Ha OEI u BECC

CuTe HOBH TpadOCTAHUIIN ce TPAKIy4UyBaaT Ha 6,3 kV mmHckmoT cucrem Ha TC OKTA mipexy HoBH
CPETHOHATIOHCKH H3BOIHU H KaOeJICKH BOTOBH.

5. CpeHOHAIOHCKA HHPACTPYKTYpa
IIpoekToT NpeABUayBa:
s TIpONmpYBamhe Ha 6,3 KV mocTpojkaTa (HOBH H3BOJIHU TTOTHIbA),
e 6,3 kV kaOencku BOJIOBH JI0 HOBHTE TpadOCTaHUIIH,
+ XILPE radmi co MeTaleH eKpaH,
¢ IIPEHAlOHCKA 3aIlITUTA,
*  TEJICKOMYHHMKAIWCKH H CHCTEM 3a HaA30D H YIIPABY BAIbe CUTHAJIL
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6. 3aIlITHTa, MEPEHHE U YIIPABYBAhe
3amrura

*  HAJACTPYjHA H 3eMjOCIIOjHA 3amTHTa Ha 6,3 KV 13B0H,
e TpaHcHOPMATOPCKA 3AIMITHTA,
e CCNCKTHBHA KOODAMHAIWA ¢o 3amTuTuTe Ha TC OKTA.

Mepemwe

s+ wmepHH Tpaucdopmatopu TT/TH Ha 6,3 KV,
s OJIICTHH MEPHH MEcTa 3a CeKOja IMPOH3BOIHA H CKIAIHIIHA &THHHIIA.

VripasyBame

®  CHCTEM 3a HaJ30p H YIIPaByBaIbe HHTETPALHja CO [IOCTOCUKHOT CHCTEM,
*  MOKHOCT 3a LIEHTpaJH3HpaHo yrnpasyBame co OEI[ u BECC.

7. HcmTyBatba H IVILITAIRE BO PabOTa

*  HcuTYBame Ha 6,3 kV kabimm,
e TECTHUpAEE HA 3AIITHTHTE,

®  MCPCERE HA 3a3€MjVBAThE,

* TipobOHa paboTa,

*  TEXHHYKH TIPHEM

8. IIpuKa3 Ha TPOIIOINI 3a IPHEKIYIOK

IIpHKTyuyBamkeTO Ha HOBOIUIAHHPAHHTE (POTOHATIOHCKH €JIEKTPAaHHU U IDIAHHPAHHTE 6aTePHCKH CHCTEMH
ce BPIIHM IIPeKy ITOCTOeYKAa M HOBOIUIAHMPAHA €HEPreTcKa HHCTAJAIMja Koja € el OJ BHATPEIIHHOT
MPHUKIYUOK Ha HapaTenoT o Tpadocrarmiata 110/6.3 kV koja ¢ BO COTICTBEHOCT HA WHBECTHTOPOT-

74 AHAJIN3A HA TPOLIOIH 3A ITPHRJIYHOK EMK Maau xuapoenexktpanu JOOEJI Cronje
OHEI BYHAPJETO

ITogomay ¢ AeTalicH TEXHUYKH OITHC (BO CTHII Ha TIPOCKTHA/ TEXHHYKA JOKYMEHTAL{H]jA) 3a MPHKIYYOK Ha
®EIT ,,bynapjeto* (40 MW) co BATEPUCKH CUCTEM 10 MW / 20 MWh Ha eJleKTponpeHOCHA
mpexa 110 kV npexy Hosa TC 110/20 kV co 1x40 MV A tpatcdopmarop, u 110 kV xaden ~1 km ox
nocroeuka MEIICO TC | JTyopoBo“.
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1) OcHOBHH MOJIATOLU U KOHLIETIT Ha TIPHKIY YOK

O6jexr: QOTOHATIOHCKA SICKTPOLICHTpaMA ,,byHapjeTo“ — EMK Mai XHAPOSICKTPAHI
Huctampana akTueHa MoKHOCT (PV): 40 MW (HaH3MCHIMHA CTpYja HA U3JIE3 0 HHBSPTOpH /
KOJIEKTOP)

Barepucku cuctem (BATEPUCKHU CUCTEM): 20 MWh ramarutet, 10 MW mokHocT (PCS)
Hamnoncko HuBo Ha mipuiryyok: 110 kV (mipeHocHa mpexka — METICO)

Tpanchopmarpja: 110/20 kV, 1x40 MVA

[puxmyyen poa: 110 kV mogzemen kaden (XIPE), opuenranmona gomknHa ~1 km, o1 110 kV
JMAaTeKoBOAHO TIone Bo moctocuka TC , JTy6poso“ mo Hoa TC Ha HHBECTUTOPOT.

HarmosmeHa 3a coIlCTBEHOCT/TPaHHILIH: BO MPAKca Kaj MPHKIy 4ol Bo PCM uyecTo MpHKIyUHHOT Kabel 1
HM3BO/JHATA KEJIHja/TI0Je ¢€ BO CONCTBEHOCT HA IIPUKIIYYSHUOT KOPHCHHUK COTIaCHO JOTOBOPH 3a
MIPHKJIYYOK, IITO ¢& ¢PeKaBa M BO PETYIATOPHH TIPEAMETIY PEIICHH)A.

2) EnexTpHyHa mieMa (eHOJIHHHCKH OITHe — QYHKITHOHAHO )

2.1 20 kV konekTop (Ha cTpaHa Ha TIPOU3BOIUTEIOT)

1.

2.

PV mHeepTOopH (THIHUHO 0.8 KV) — step-up tpaHcdopmaropu 0.8/20 KV 110 6mokoru — 20 kV
KadeIIcKa MpeKa/IPCTEH WIH pagHjaiHa MieMa.
BATEPUCKH CUCTEM PCS (Ham3MeHuyHa cTpyja m3ie3 turmydo 0.4-0.8 kV) — step-up
Tpancpopmarop Ao 20 kV — npukiayyok Ha 20 KV OIHHCKH CHCTEM.
20 kV moctpojka (switchgear) Bo Hoata TC (um 3acebHa MB mocTpojka Bo paMKH Ha
KOMIIJIEKCOT) CO:

o JIOBOJHH IOJHEba o PV 6II0KOBH,
mone 3a BATEPUCKHW CUCTEM,
noJe 3a Tpaicopmarop 20 kV,
MEPHO/CEPBHCHO TIOJIE,
MOKHOCT 3a CEKIHOHHpAe (JBE IIHHH UJIH ¢HA IINHA CO CEKIMja), 3aBUCHO O
0apaHMOT CTETIEH Ha JI0BEPINBOCT.

o 0O 0 0

2.2 110/20 kV Tpanchopmaipija

TpanuchopmaTop 1x40 MVA, 110/20 kV, co OLTC (on-load tap changer) 3a perviaiparme HATIOH
Ha 20 KV 1HHHTE, COTIACHO YCIOBH 3a HATOHCKH NMPOGHI H PSaKTHBHA Pa3MeHa cO Mpekara.

2.3 110 kV ¢TpaHa

110 kV moctpojka Bo HoBata TC (AIS wmu GIS — m36op crope i pocTop/OKOTHHA/POKOBH):
o kabencko mone (line bay) 3a 110 kV xabenot xou TC JTy6poso,
o TpaHchopMaTopeko moie (CB + mickoHekTopH + Mephn TT/TH),
© IPSHAIIOHCKA 3aILTHTA, Y3¢MjyBAhE, CCKYHIAPHH CHCTEMH.
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3) Hpurayuex 110 kV ka6en (TC Iy6poso — Hosa TC , ByHapjeTo®)
3.1 Tvm 1 KoHbHTYpaIija (OPHEHTAIIHOHO )

« 110 kV XLPE noazemeH Kades, 1 cHcTeM (€HA TPOCHCTEMCKA BPCKa), HAJYECTO 3 X ¢THOKIICH
Kabern (o daza), co MeTaNeH eKpaH U HAJBOPEITHA 3AINITHTA.
s Ontuurn kaben (OIITHYKO 3A3EMIVBAUKO JAJKE/OPC) wiH oTITHKA BO HCT POB/KAHAN 3a:
o TelIeKOMYHHKAIIIH,
©  CHCTEM 3a HaJ[30p U YIpaByBame/aJeUHHCKO YIIPaBy Babe,
©  3AMTHTHH TeJECHTHATH (aKko ce Dapaar).

3.2 Tpaca u TpajexeH Aca

+ Kabencka tpaca ~1 km, co:
©  HCKOI, TIOCTEIKA U TEPMHYKH TToA00peH 3acHtt (thermal backfill) kage e moTpebHo,
o KaOeNCKH MpeyNPe Ty Ba4KH JTCHTH/TUIOUH,
o TPEMHHH MO MATHINTA/KaHA M ¢0 HDD/I¢BKH 1Mo mmoTpeda,
o KabeNCKH MAaXTH 3a CTIOHHIH (joint TIOMHMIbA) aKo HMa CTIOjY Balbe/ TIPOMEHa Ha Tpaca.

3.3 3amprireToim 1 HHTEphEjC

« Kabencku 3appmetoint 3o 110 KV none o TC ,,JIyGporo” u Bo HoBata TC.
« Bo TC ,Jly6poBo* ce mpeBLIyBa:
o ajamnTarja/mHTerpammja o rocroeuxo 110 kV ganexoBoHO MoJe WK H3Be0a Ha HOBO
KabeJcKo Toie (TOYHO cTiopeT TeXHHYKH yoaosd o MEIICO),
©  HHTePKOHEKI[Hja CO MOCTOSYKUTE 3aIlITUTH/CHCTEM 3a HAA30p U yrpaByBaibe Ha MEIICO.

4) Hosa TC 110/20 kV (EMK Mam xuapoenekTpadi) — MpHMapHa ofpeMa
4.1 110 kV mipumapHa omipeMa (THITHIHO TI0 TI0JE )

[pexunysau 110 kV (SF6/Vacuum 3asucHo og GIS/AIS xomHrerT)
JTHCKOHEKTOPH/Y3eMjyBaYH

Mepuu Tpancdopmatopu TT/TH (CT/HT)

IIpeHATIOHCKH O/1BOHHIIH

110 kV kaOeJICKH TepMHHAM/KPajHHLI

4.2 Tpancdopmatop 110/20 kV, 40 MVA

e Omamsame ONAF/ONAN (3aBucHO 01 cTieTdHUKaImja)

¢ OLTC co apTOMaTcKa peryaipja HamoH (AVR)

e 3amruTH: BYXOMI, TeMITepaTypa Macao/HaMOoTKH, Audepeijama, REF/3emjoctoj,
MIPEOTITOBAPY Bathe, TIPHTHCOK HTH.

4.3 20 kV moctpojka
+« MeranHo okmoreHa 20 kV mocrpojka (GIS MV wm air-insulated), co:

o TpaHCc(hOPMATOPCKO IToJIe,
o moxdmka 3a PV JoBomu (Tio 0IOKOBH),
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o 1oxe 3a BATEPUCKH CHCTEM,
o CceKIHoHO ToJe (TTo moTpeda),
O  MEPHO IOJE H CEPBHCHO HaIIQjy Baibe.

5) CeKyHAapHH CUCTEMH: 3aIITHTA, MEPSILE, YIIPABYBAE, TCICKOMYHHKALIHI
5.1 Penejua 3animuTa (THITHYHO $aparba 32 MPEHOCHA MPesKa)

s« 110 kV gabe/miHHja: TACTAHIHA WIH THHHCKA TH(epeHIMjarHa (3aBHCHO 0 YCIOBH),
3EMjOCII0], HAJICTPY jHA, ABTOMATCKO IIOBTOPHO BKJIYUYBaIhe (aKO € JO3BOJEHO 32 Kabes — 4ecTo
OTPAHUYEHO).

« Tpanuchopmatop: mipepermpjamta, REF, TepMimika, BYXoOmI, MPeonToOBApYBATHE.

e 20 KV M3BOOM: HAICTPYjHA/ 3EMjOCTIOjHA, HACOUHA 3¢MjOCTIOjHA (aKO MpeXKaTa ¢ PE2OHAHTHO
3a3eMjeHa/KOMIICH3UPaHAa ), UTH.

5.2 Mepeme H KBaIMTET HAa CHEPIHja

¢ D'paHudHO Meperhe Ha TOUKaTa Ha MpUKIYYoK {110 kV cTpaHa wim AedpuHUpaHa MepHa TOUKA 10
yenoeu Ha MEIICO).
e  AHa/IM3a/MOHHTOPUHT Ha:
o THD, ¢mkep, 6p3u pomeru (PV Bapujarni),
o (akTop Ha MOKHOCT / peaKTHBHA pa3MeHa.

5.3 cucTeM 3a HAA30D U YIIPABYBalhe U JAICUHHCKO VIIPABYBAKS

« JlokalieH cHCTeM 3a HaJ[30D U YIIpaByBame Bo HoBaTa TC + romyHUKaIHja o METICO
(mpotokomi IEC 60870-5-104 / IEC 61850 no 6apaibe).
e Cumxponmzaiija Ha Bpeme (GPS/NTP) 3a HacTaHm/ hpayaT-pekopaepH.

6) Uarerpaimja Ha BATEPUCKH CHUCTEM (10 MW / 20 MWh) Bo pexum Ha paboTa co Mpexa

BEATEPHUCKH CUCTEM ce npukayuysa Ha 20 KV NIHHCKH CHCTEM MPEKY COMCTBEHO ToJie U step-up
TpaHchopmarop. PYHKIFIOHATIHO MOKe Ja 00e3beau:

orpaHHuyBathe Ha pammata (PV smoothing),

aTICOPITIH]a/HCTIOPAKa Ha peakTHBHA MOKHOCT Tipeky PCS,

YCIyTH 3a OajaHc/pe3epBa (aKo Ma3apHO/PEryIaTOPHO € J03BOJIEHO),
peak-shaving u onTUMIBAIHja HA HCTIOPAKA.

3a opHEHTHP Ha TPOIIIOK Ha Oarepucko ckmaaupame: IRENA Haseysa feka Bo 2024 roguna utility-scale
battery storage magHan o oxoay 192 USD/kWh (mpoceyHo HUBO), TIITO aBa peJl Ha TOISMIHA 3a
KaIUTaJIHH TPOIIIONH M0 eHepTHja. (3a JTOMONTHUTETHH OTICe3H M clieHapyja, kopucHi ce u NREL ATB
cTpaHuIH 3a 2024/2025.)
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7) HcrmTyBaiba, TIVIIITAEHE BO Pa0OTa U TIpHEM

MIHHMYM aKTUBHOCTH (TUITMYHO):

¢ (babpuuku TecToBH ((haGpHUKH MPHEMHH TecTOBH) 3a TpaHchopMaTop, 110 kV/20 kV omnpema,

SAIITHTHH PEJICH

e TEPSHCKH TECTOBH (IIPHEMHH TECTOBH Ha JIHLE MECTO), IIPHMAPHI H ¢EKYHIAPHH HHjSKLIH
e HV kaben tectoru (MHOTY Hucka dpekseHIpja/PD ako ce Oapa), oMMeTpIja Ha SKpaHH,

[IPOBEPKA Ha 3a36MjyBathe

. (I)yHKI_[[/IOHaJIH]/I TCCTOBHU CHCTCM 3a HaJA30P H yl'[paByBaH)C/Te.HeKOM H UHTCPJIOKHHT

* TipoOHa paboTa H Mepetha Ha KBAJHTET HA EHEPIHja.

8) Ilprika3 Ha TPOILOLH (OPHUEHTALIOHO) — afarTHpaHo 3a PCM

TTogony € opHEeHTAI[HOHA KATUTAIHH TPOIIIOIH paMKa 3a JAeI0T ,, IPHKIYIOK™ (co TpaHcdopmarop) +
pHTerpanyja Ha BATEPHUCKY CHCTEM Ha MV, 1 0JI¢/IHO OITLIMOHAJIHO LIECI0CEH KAIIUTAJIHU TPOIIOLE

3a BATEPHCKH CHUCTEM.
BamyTta: EUR (1 MKD co kype ~61.5 MKD/EUR).

Hamnomena: 8o PCM Tpy AOT/TPafe:KHHUOT S YECTO € MOHU30K o4 EY mpocek, Ho riaaeHata omnpema (110
kV kaben, GIS/AIS, TpaHcdopmaTop, pelicH) € YBO3HA U JOMHHHPA BO TPOMIOKOT; 3aT0A ¢€ JaBa OTICET.

8.1 Tpormrorm 3a mpukaydox (110 kV kaben + Hosa TC 110/20 kV + aganraimija 8o TC JTyoposo)

Hucko

CrapKa (IIPUKIYYOK) Kommyaa (EUR)
IIpoekTupaibe, peBU3HH, HA[30P, TSOAC3H]a, CTYIHH/ MEPEHHa 1 250,000
Hosa TC 110/20 k\./ - Ipal[e)lfl—[o/‘ICJ]]/[‘IH]/[ 1 1,200,000
KOHCTPYKIHH/Y3eMjyBambe/00jeKT
110 kV mpumapha ompema Bo HoBata TC (kabencko + 1 1,200,000
TpaHchopMaTopeko moje, AIS/GIS)
Tpancdopmatop 110/20 kV, 40 MV A (co ompeMa u MOHTaxa) 1 1,500,000
20 kV nocTpojka (MMHHCKH cucTeM + nouma 3a PV/EATEPHCKH 1 900.000
CHUCTEM + ceKLMOHUpAHE) ’

110 kV XLPE kaben ~1 km (co poB, 3aBpIIIeTOITH, CTIOjHUIIH,

~1 km 1,800,000
OITTHKA)

Aparrrarja/onpema o TC | Jly6poso® (mone, unrepdejc,

sammuTH/SC ADA uHTerpaipja) 1 600,000
3amitura, Mepeme, SCADA, TenekoMmyHukaimy, DC cucteMu

1 500,000
(OaTepum, TIOTHAYH)
Tectupatba, mymiTamkbe Bo pabota, TOKYMeHTaIlHja ., 1 200,000
Pesepra/HenpeasuaeHu (=10%) 1 450,000
BKVITHO — ITPUKJIYUYOK = 8.6 M€

Bkyrao Bo MKD (OpHEHTAIHMOHO):

Bucoko
(EUR)
500,000

2,500,000

2,800,000
2,500,000

1,800,000
3,200,000
1,200,000

1,000,000

400,000
1,200,000
~15.1 M€
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o =528.9 mumonu MKD (Hucko) Ao = 928.7 mumonu MKD (Brcoko)

8.2 Uurerpaumja Ha BATEPHCKH CUCTEM Ha MV (caMo IPHKIYUHH MOIHEBA/ TP ad 0/3aIITUTH — 0¢3
0aTepHCKN KOHTCJHEPH)

Axo BATEPHUCKH CHUCTEM ¢ Bo HCTHOT KOMITIEKC, YECTO ¢& CBEAYBa Ha:

+ 20 kV monae + kabim,
« step-up Tpanchopmatop 3a PCS (ako He e BRIYUYESH BO TTAKETOT),
e 3AIITHTIVCHCTEM 32 HAN30D M YIIPABYBAEhE TOUKH.

OpuenratpoHo: 0.3 — 0.8 M€ (= 18 — 49 munmuonu MKD).
8.3 (OmuonaHo) KarmTa HA Tpomoim 3a camior BATEPUCKY CUCTEM 10 MW / 20 MWh

Kaxo pe/ Ha ToJeMHHa, Bp3 OCHOBA Ha jJaBHH MelYHApOIHH OSHUMApKOBH 3a utility-scale Gatepuu
(IRENA), 20 MWh cucTeM HajuyecTo T1afa Bo paMKa 0] HEKOJIKY MHJIHOHH €Bpa 3aBucHo ox EPC,
3aITUTH, KOHTEjHEPH, TpaHchopmaropu, BMS/crcTeM 3a yIipaByBambe O eHEprija U rapaHLH.

OpueHrannoHo (3a komiuieT BATEPUCKH CUCTEM): = 4.0 — 6.0 M€ (= 246 — 369 mutuonu MKD).

75. AHAJIM3A HA TPOHIOIIH 3A ITPHKIVYHOK EMK MAJIN XIJPOEJEKTPAHIT JOOEJI
CKOILJE BECC 3A ®HE MPHTEBITH

1. Ormrr ormic Ha 06jeKTOT

IIpeameT Ha 0BOj TEXHHYKH OITHC € MIPHKJIYIOK HA OaTEPHCKH CHCTEM 3a CKIAAHPamhe Ha eJeKTPHIHA
eneprija (FATEPUCKHY CUCTEM) Ha BekenocToeukara dpoToHamoHcKa enekporientpara GHEI]
,MPIIIeBIH*, Koja e IPHKIYYEHA Ha eJIeKTPOTHCTPHOYTHBHHOT cHcTeM Ha Peny6mika CepepHa
MaxegoHm;ja.

@OHFI] ,,MpmepLu“ pacionara co:

TPABOCHIIHO 0/I00peHHe 3a TPAJIEIhe,

BaKEUKa COTIACHOCT U JIOTOBOP 32 MPHKIYUOK,

mpukiayyHa Touka so TC 110/20 kV ByHapimk,

BeeH Top3eMeH 20 KV mpHKIyYeH BoJ ¢o JOBKHHA TPUOMINKHO 5.2 kim .

BartepucKHOT cHcTeM ce Tpe/BHAYBa Kako HaArpaa6a Ha noctoeukara GHELL co nien mogobpo
OanaHCHpamkEe Ha MPOH3BOACTBOTO, ONTHMHU3AIIMja HA UCITOPAKATA H 3T0NIeMeHa (pIeKCHOUTHOCT Ha
JUCTPUOYTHBHATA MPEXKa.
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2. OCHOBHH TE€XHHYKH IapaMeTpHU
DOTOHAIIOHCKA ¢ICKTPOLICHTpaIa

¢« Hncramupana MokHocT: 5,84 MWp
e [lmamipaHo TOAUIITHO MPOU3BOACTBO: 9.411 MWh

Barepucku cucteM (paza 1)

+ MokHocT Ha NoJHeIbe / MpasHembe: 2,5 MW

s+ Kanarmurer Ha cknagupame: 5,0 MWh

¢  Tum Ha cHcTeM: KOHTEjHEPCKH OAaTEPUCKH CHETEM

+« TexHonoruja Ha 6aTepru: Lithium Iron Phosphate (LFP)
3. Jloxammja

BarepuckuoT cueTeM Ke OMjle TIOCTABEH BO PAMKH Ha TpaJieskHaTa mapiieia Ha @HEIT Mpiresim, Bo:
e KaTacTapcKa OIMITIHA MPpIICBIN,
e MecTo BUKaHO Kypunozo,

. ormmTHHa MmiHIeH.

Jlokarmjata pacrosiara co MOCTOSUKH IIPUCTATICH AT TIOTO/ICH 3a TPAHCIIOPT H MOHTaKa Ha
KOHTGJHEPCKaTa oTpeMa

4. HamloHCKO HHBO H KOHIICTIT HA MPHKIYYOK
HaroHcko HIBO Ha TIPUKIIYYOK

+ 20 kV - cpeHOHATIOHCKO HHBO
IIpuxmyyHa Touka

« CHnocrpojka TC 1 so ©®HELT Mpie Bt

Ipu uarpagbara Ha noctoeukata CH mocTpojka e MPEABH/ICH PE3EPBUPAH TIPOCTOP 32 AOTIOMHHTSIHA
H3BOAHA KEIja, KOja ¢¢ KOPUCTH 3a TIPUKIIYYOK Ha OaTSPHCKHOT CHCTEM

Co 0Ba ce 0BO3MOXKYBa MPHKIYYYBamkhe 0€3 HHTEPBEHIMH BO JUCTPHOYTHBHATA Mpeska HaJBOp O
JIOKaIfjaTa Ha eIeKTPaHaTa.
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5. TeXHUYKO pellicHUE 3a TIPUKITYUYOK
5.1 OMUT IPHHLMII Ha MOBP3YBake

BarepuckuoT cucTeM ce HHTerpupa Ha 20 kV mmHcku cictem Ha ®HET, 1ipH mITo elleKTpHyIHATA
SHEPTHja MOXKE:

s Ja ce cKiIaupa of npoussojactso Ha GHEIL,

* JIa ce UCTIOpavyyBa BO JUCTPUOYTHBHATA Mpeska BO TISPHOIU ¢O TIOBHCOKA TleHa,
e 7a 0Ge30eAyBa PAMHEIRE HA TIPOM3BOTHATA KPHBA,

e JTa OBO3MOXKH OTCEKYBAE HA THKOBH H MTOJ00P0 GaNaHCHPAHe

6. Batepucku cucteM
6.1 Kondurypaimja

* barepucku KoHTejHep: 5.016 kWh

Twm Ha kemmja: LFP 3,2 V/ 314 Ah
Kamarrer Ha kenmja: 1004,8 Wh

104 kemum — 1 Moy (104,4 kWh)

8 Moy — 1 Gatepucku opmap (836 kWh)
6 opMapH — 1 KOHTEjHEP

JumMensui: 6058 x 2438 x 2896 mm

o Texuma: =40t

CucreMoT pacriojiara co:

s  TEUHOCTEH CHCTEM 3a MAJICHhe,
«  BMS,

« CAN/Modbus KOMYHHKAII]ja,
o IP55 zamtura.

7. Ilpetsopysau — PCS cucrem
BarepucKHoT cHETeM € TOBP3aH co:
« 2 xPCS Kehua BCS1250K-C-HUD
+  HomuHaaia MoKkHocT 1o eauamin: 1.250 kW

+ BxymHa MokHocT: 2,5 MW

Paborara Ha PCS ¢ ympaByBaHa IIPEKy CHCTEM 3a YIIPABY Bakbe CO CHEPTHja CHCTEM, KOj ja Ac(IHUpa
JHHAMHKATA Ha [OJTHEHE H IMPA3HEHE BO 3aBHCHOCT OJ] PEKUMOT Ha paboTta
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8. JTuctpndyTHBHa TpadocTaHHIA
TIpHKITYUOKOT Ha OATEPHCKHUOT CHCTEM ¢O GOTOHAIOHCKATA SISKTPOLIGHTPANIA C¢ H3BSIY Ba IIPEKY :
CpeTHOHATTOHCKH TpaHchopMaTop

«  10(20) /0,69 kV
L] CMecTeH BO MocebHa KOMITAKTHA Tpa(bocTaHnua

TpancdopmaTopoT npeTcTaByBa cocTaBeH AeH O/ MPHKIYYOKOT H 00e30e1yBa:

* TpaHcdopmallHja o/ HUCKOHAIMOHcKaTa crpada Ha PCS kon 20 kV,
e eJCKTPHYHA H30JAIHja,
s  cHrypeH npHEIydok Ha CH MpeskaTa Ha eleKTpaHaTa

9. ViipaByBatbe, 3aIITHTA H KOMYHHKALH]ja
CucteMoT oraka:

CHCTEM 3a YIIPaByBame CO €HEPTH]a 3a YIIPaByBAambe CO LHUKIYCHTE,
MOHHTOPHHT BO PEAHO BPEME,

KOMYHHKAI[Hja cO CHCTEM 3a HaJ30p H yIpaByBame cucTeMoT Ha GHEL],
JANCYHHCKH Haa30p,

e MOMKHOCT 34 IIPOILHPYBAE BO HIHH basH.

HHBeCcTHITHOHH TPOTIOIH 3a npukayyok (PC Makegommja)

IIpHKTydyBamkeTo Ha HOBOIUIAHHPAHHOT OATEPHCKH CHCTEM K€ c€ BPIIH IIPEKy II0cToSYKaTa TpadocTaHmIa
21(10,3)x kV kako Jem oJ] BHaTpelIHaTa HHCTANaIMja Ha TIOCTOeUKaTa (OTOHAITOHCKA eNeKTpaHa Ha
OapaTenoT.
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76 AHAJTI3A HA TPOLIOITH 3A ITPHKIYUHOK EMK MAJINA XITJPOEJEKTPAHIT JOOEJI
CKOILJE BECC 3A ®HEI I'PAIEILTL

1. OmuT ormc

IIpeameT Ha 0BOj TEXHUYKH OIHC & MIPHKIVYOKOT Ha GaTSpHCKU CHCTEM 3a CKIANPAhe Ha eIeKTPHYHA
eneprija (FATEPUCKHW CUCTEM) Ha BekenocToeukara GpoToHamoHcKa enekTporenTpara GHEI]
LWpamen’®, koja ¢ IPUKIVUCHA Ha ¢ICKTPOMHCTPHOYTHBHHOT CHCTeM Ha Permyomika CebepHa
Maxegonm;ja.

@FEIT ,,['pagen” pacrionara co:

peamzipan 20 kV pHKITYYOK,

npurayyHa Touka Bo TC 110/35/10 kV Kpusa Tamarka,

mrpajeH noazemed 10 KV npuxmyydeH BoJ co A0MKHHA TIPHOMTKHO 2,5 km,
ITOCTOCUKA CPEIHOHATIOHCKA IIOCTPOjKa BO PAMKEI Ha CJICKTPAaHATa .

2. OCHOBHH MOAATOIM O/ MMOCTOSUKATA eJIeKTpaHa

¢  Tum: ¢poToHATIOHCKA €IEKTPOLIEHTpaIa

s  MHncrammpana moxHocT: 8,4 MWp

e IlnmanmpaHo ToaUITHO Npou3BoaAcTRO: 12.847 MWh

+ Hamoncko HuBo Ha mpukiayyok: 10 kV

* TlocToeuka Tpadoctanmtia: 20/0,6 KV
3. Jloxamja
BarepuckuoT cueTeM ke OMjle TTOCTABEH BO PAMKH Ha TIOCTOSYUKATa TpajiexkHa napiena Ha GHEI]
»l pager”, Bo:

+ KO I'pagen

#  MECTO BHKaHO ,I'yMHO“
+ onmruHa Kpusa Ilananka

HOK&L[HjaTa pacriojiara ¢o IMoCTOSHYKH TIPHUCTATICH AT MOroJeH 3a TPAHCIIOPT H MOHTazKa Ha ormpeMara .

4. KoHIIeTIT Ha TIPHKITYYOK Ha 0aTEePUCKHOT CHCTEM
4.1 HammoHcko HUBO
IIpHEITyYOKOT Ha HATEPHCKHOT CHCTEM Cé H3BEAYBa Ha:

*  CPSHHOHAIOHCKO HHBO — 10 KV,
s 1peky noctoeukata CH moctpojka (TC 1) wa ®HEIT , I'pamerr”.

Bo mocToeuxkara CH mocTpojka ¢ TIPeABHACH IIPOCTOP 3a JOMONHHUTEIHA H3BOHA KEIIja, KOja Ke ce
KOPHCTH HCKJIYUHBO 34 0aTePHCKHOT CHCTEM
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5. TeXHUYKO pelieHUE 3a TIPUKIYUYOK

5.1 IIpHHITHI Ha TIOBP3Y Bakhe

BaTepUcKHOT CHCTEM ¢¢ TIORP3YRA ¢0 (OTOHATIOHCKATA SJICKTPOLICHTPANA TIPEKY :
¢ TI0ceOeH cpeJHOHATOHCKH TpaHcdopmaTop 10(20)/0,69 KV,

. CMCCTCH BO KOMITAKTHA ,E[I/ICTpI/I6yTI/IBHa Tpacbocmm/[ua,
*  IIPHKIYYCHA HA ITOCTOCHKHOT 10 KV IIHCKH CHCTEM Ha CICKTPAaHaTa

IIpexy BaKBOTO PEIIECHHE ¢€ OBO3MOKYBA:

e enexTpuyHa H3omandja momery BATEPUCKUW CUCTEM u ®EI],
s cHrypHa TpaHc(hOPMAIHja Ha HATIOHOT,
s HE3aBHCHO VIIPABYBAIE CO BATSPHCKHOT CHCTEM.

6. CpeIHOHAIIOHCKA OITpeMa 3a IPHKITY Y0K
IpuxryyokoT oridraka:

« HoBa 10 kV u3BogHa Kemija Bo mocToeukata CH mocTpojka,

e  3AIITHTHA H MEPHA OIPEMa 3a OATCPHCKUOT H3BOJ,

e  CPSAHOHANIOHCKH KadJIH JI0 KOMIIAaKTHaTa TpadocTaHuIa,

e u3Be/NOA HA 3a36MjyBAbe H H3PAMHYBAIHE Ha TTOTSHIIHJAH,

e HHTETPAlHja cO MOCTOSUKHOT CHCTEM 33 HAA30p Ha eIeKTpaHaTa.

7. 3amtiTa, Mepeibe 1 YIIPaByBatbe
Bo paMKH Ha TIPHKIIYYOKOT cE MPEABIAY Ba:

HaJICTPYjHA U 3eMjociiojHa 3amTHTa Ha 10 kV m3Bojor,

JOKAJHO MePethe Ha AKTHBHA H PSaKTHBHA MOKHOCT,

CHTHAJIM3AI[H]a 3 CTATYCH H aJTAPMH,

MOKHOCT 32 CHCTEM 3a HAI30pP H YIIPaBY Balhe HHTSTPAIHja co cucTeMoT Ha OHELT,

8. McrmiTyBamba 1 MymiTame Bo paboTa

Ilo 3aBprryBame Ha MOHTa:KHHTE PaOOTH K€ c€ H3BpIIAT:
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e TPUMAapHH H CEKYHIAPHHU HCTIMTY BAkha,
MPOBEPKa Ha 3AILUTHTHTE,

MEPEIbe Ha OTTIOPH Ha 3a3eM]jyBaIhe,
(YHKIHOHAHH TECTOBH,

mpobHa paboTa U TeXHUYKH ITPHeM

9. Tlpukas Ha TpOILIOIH

HHBeC THIHOHH TPOIIOLH 34 IPHKIYY0K

IIpHroTy Uy BabeTO Ha HOBOIUIAHHPAHUOT 0ATEPUCKH CHCTEM K€ C€ BPILI IIPEKY II0CTOSUKATa TpadocTaHIIIa
21(10,5)/x kV kako Jex o] BHaTpelIHAaTa HHCTAJAIMja Ha TIOCTOSUKaTa (OTOHAIIOHCKA CJICKTpaHa Ha
OapaTtenoT.

77. AHAJIN3A HA TPOLLIOITH 3A IIPHKJIYUOK EMK MAJIH XUJPOEJIEKTPAHIL JIOOE
CKOILJE ®EI'PAJIELT 1

1. OmuTH NoJaTomd

Hupecturop:
EMK Mamn xuzapoenekrparu JIOOEJI Ckomje

Ogjexr:
DoTOHATIOHCKA eJIEKTpoLIEHTpata ,I'pajer; 1¢

Jlokarmmja:

Kartacrapcka onmrusa I'pajgen, mecto pukaHo ,.Korapu®,
Ommirina Kpusa ITananka, Peryomika CesepHa MakemoHuja

2. ITocToeuka cocTojoa

DOTOHATIOHCKATA SIEKTPOLICHTpaa ,,I'pagel[ 1“ ¢ TutaHHpaHa Kako 3¢MjeHa (pOTOHAMOHCKA ¢IEKTPaHa BO
PaMKH Ha MOMIHPOKHOT ¢HEPICTCKI KOMITICKC Ha HHBECTUTOPOT.

3a CJIEKTpaHaTa € IIPSABHACHO:

s  TIPHKIYYYBaibe Ha cpeJHOHAINOHCKO HUBO 20 kV,
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*  U3rpaja0a Ha HOBa AUCTPHOYTHBHA Tpadoctanmia 20/0,8 kV,
e TIPUKIYYYBaIhe KOH eleKTPoaucTpHOy THBHHOT cicTeM mpeky TC 110/35/10 kV Kpusa [Tamanka.

Bo paMKu Ha TepeHOT BEKE [TOCTOH JacHO AcHHIpaHa Tpaca 3a KaDeICKH NPUKIYIOK, IIPHKaKaHa BO
HACJHHOT IIPOCKT.

3. [TpUKIYyYOK Ha eJIeKTPOAUCTPHOY THBHATA MpeKa
3.1 HammoHcko HHBO
TIpHKITy4oKOT Ha POTOHATIOHCKATA €MEKTPOLSHTPAIA CE Ppealii3Upa Ha:

¢ 20 kV HAIIOHCKO HHBO,
e MPEKy AWCTPUOYTHBHATA MPEKA HA OMEPATOPOT HA CHCTEMOT 32 JIUCTPUOYIH]ja.

IIpuxayunata Touka ¢ Bo TC 110/35/10 KV Kpupa ITanaHka, Koja IpeTCTaBy Ba HAjOIHUCKA COOABSTHA
TpadOCTAHHIIA CO IOBOJICH KATTAIIUTET .

3.2 Kabexcku MPHKIYYSH BO/T
3a mpukayuysatbe Ha PHEIT . I'pajer; 14 ce mpeasuaysa narpaaoa Ha:

e TIOJ3eMEH CpeIHOHAMOHCKH Kadenm 20 kV,

#  CO OpPHEHTAlHOHA JOIKHHA 0] OKoIy 600 m,

s TIONOXKEH BO Kalelcka Tpaca AedhUHUpPaHa BO TIPOSKTHATA JOKY MEHTAIH]A.
KabeacKHOT BOJ Ke ce H3BeJe:

* co XLPE uzomaimja,

e O MeTaJIeH eKpaH,

. €0 MECXaHH'Ka 3aIITHTA COTIACHO BAKCUKUTE TEXHUYIKH ITPOITHCH.

Tpacata e npuKaxkaHa Ha CHTYaI[HOHHOT IUIAH BO HAEJHHOT IIPOSKT, 03HAaYEHa CO CHHa JHHHja (cTp. 15)

4. MucTpuOvTHBHA TpadoCTAHHIIA
3a moTpeGHTe Ha MIPHKIYYOKOT Ha POTOHAIIOHCKATA SIeKTPOLSHTPAIa & IPEABHIY Ba HaTpa6a Ha:
Hoga tpadocranmra:

«  20/0,8kV
*  HOMHHaMHA MOKHoOCT: 1 % 2500 kKVA
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TpadocTarumaTa ke OUe H3BEICHA KAKO:

. KOMITAKTHA MOHTAXKHO-0¢ TOHCKA HITH KOHTCjHepCKa Tpa(l)OCTaHI/[LIa,
. €O CPCAHOHAIIOHCKH 11 HUCKOHAIIOHCKII pa3Boi,
. €O MOKHOCT 3a HAHO IPOIMIHPYBATHS.

TpadocTaHHIaTa K¢ CIYKH HCKIYUHBO 3a TpaHC GOopMallja Ha ¢ICKTPHUHATA SHEPIHja MIPOU3BEICHA O
(POTOHAIIOHCKATA SICKTPOLIGHTPAJIA.

5. CpeJHOHAIIOHCKA OTIpeMa
IIpurmyyokoT oripaka:

e CpEMHOHAIIOHCKH paspod 20 kV,

H3BOIHA KeJHja KOH JIUCTPHOYTHBHATA MpexkKa,
3aIITHTHA pefiejHa oTpeMa,

MEpHa OIpeMa corJacHo HaparaTa Ha oIepaTopoT,
3a3eMjyBambe M H3PaMHY Bathe Ha MOTCHIIH] .

6. 3aIlITHTa H CUTYPHOCT
Bo paMKu Ha IIPHKITYHOKOT ¢€ TIPEABH/IYBa:

e 3AIITHTA OJ] KPATOK CIIOj U IPESOLITOBAPY BAKSE,

*  3eMJOCITIOjHA 3aIITHTA,

e [IPCHAIOHCKa 3aIlTHTA,

* KoopuHarmja co 3amrutute Bo TC Kpupa INananka.

Curte ypenu ke OIIaT BO COTJACHOCT CO!

e TIpaBHTHHKOT 32 PHKIYUYBAFhe HA TPOM3BOTUTEITH,
o TexHHUKHTE YeaoBH Ha EnekTpoqueTpuoyinja,
* paxeukure [EC cTranpapmu.

7. UciTyBame W TVIITAEBE BO padoTa
Ilo 3aBprryBame Ha paboTHTE Ke ce H3BpPILAT:

Mepeha Ha m3omarpja Ha 20 kV kaben,
MPOBEPKa HA PeJIGJHH 3aITHTH,
MEPEEbE Ha 3a3EMjy BaIbe,
(YHKIHOHAIHH TECTOBH,

mpobHa paboTa U TEXHUUKY TTPHEM.
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Tabena: TPoIIOIH 3a MPHKIYUOK

bp. Ormc IIpouener usHoc (€)
1 IlpoexTupambe U ycoriaacysame co OJ[C 7.000

2 Hosga tpadoctanmia 20/0,8 kV (o6jext) 40.000

3 Tpancdhopmartop 20/0,8 KV — 2500 kVA 60.000

4 CH pa3poja 1 3aILITHTHA OIlpeMa 25.000

5 20 kV ka6en (600 m co MOHTaxka) 48.000

6 KaGeicKH KaHalH, TISCOK, 3aIlITHTA 12.000

7 3azeMjyBambe U TPOMOOpaH 8.000

8§ HcrmryBama U mymirame Bo paboTta 8.000

9 OpraHmzaidja Ha TPaIHIHINITE 6.000

10 Henpearugenu tporonu (~10%) 21.000

BKVIIHO ITPHKJIVUOK = 235.000 €

BkyrHo:

oxony 235.000 EUR
mpudmxHo 14,5 Mumonn MKD
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78 AHAJIM3A HA TPOIHOITH 3A ITPHKJIYHOK COJIAP I'PYII - BATEPHCKH CUCTEM
IHOBP3AH HA ®OTOBOJITAMUHA EJIEKTPAHA ©EIL JIAT'OBO

1. OmuTH 0oIaTomd

HupectuTOp:

,»COJIAP I'PVIT* TOOEI — Ckottje

Ofjext:
BatepHcku cHeTeM MOBP3aH Ha (OTOHAIOHCKA eIeKTpoLeHTpata ,,JlaroBo”

Jlokatmmja:

T'TIop. 2 ox VII co IUIaH 3a IMapuUeIaLmja,
KII 6p. 148/8, KO Crapo Jlaroro,
OrmutyrHa punen

Kareropuja Ha Tpajgba:
IIpBa Kateropuja (MHCTaIMpaHa MOKHOCT HaT 1 MW)

2. ITocToeuka cocTojoa
Ha mipeaMeTHATa JOKAIHja ce U3TPaJeHH U Bo PaboTa ce HaofaaT Tpu POTOHATIOHCKH €JIEKTPOLCHTPAIH:

s O@FEII Jlaroro
« @FI] JIaroro 1
» @EI] Jlaroso 2

©0 BKYIHA HHCTAJHpaHa MOKHOCT off 2,3 MW

DOTOBOITAHYHHTE NEHTPAIHN CE BEKe IIPHKIIY YSHH Ha eICKTPOAUCTPHOYTHBHATA MPEKa IIPEKy HAA3EeMEH
10(20) kV Box, Koj mpeTcTaByBa H3BO o] TpadocTraHuifata , bepopip*

Cexkoja ox moctoeukuTe PEI] pacrionara co concTBEHO MEPHO MECTO, TIPEKY KOE C& PETHCTPHPA
Tpe3eMeHaTa H peAaAeHara elneKTpHYHa eHepTHja.

3. [Torpeda oA NPHUKIYUOK Ha DaTCPHCKU CHCTEM
Co 1en noAoopyBame Ha:

. g)nelccn6wmocm Ha IIpOH3BOJACTEOTO,
. aJaHCHPambeTO Ha CHEPrifjaTa,
. ONTHM ATHO HCKOPHUCTY Batbe Ha IIPOH3BE/ICHATA SJICKTPHUIHA SHEPIHja,

ce nnam/iga rquc '{%Barbe Ha 0aTepHCKH CHCTEM 3a CKJIaHPalbe Ha eMEKTPHYHA CHEPTHja
(BATEPHC CHCTEM) noep3aH co nocroeukure OELL Jlaroso.

EaTe%I/ICKI/IOT CHCTEM Ke HMa COIICTBEHO MEPHO MEeCTO, TIPH IITO cUTe MepHH ypeau (Tpute OEI u
BECC) ke OHaT HHTETpHPaHHU H YIIPaBY BAaHH KaKO ¢/ JMHCTBEH SHEPIETCKH CHCTEM

4. KoHLIENT Ha TIPUKITY YOK
4.1 HanmoHcKo HUBO

IIpUKTyYOKOT Ha OATEPHCKUOT CHCTEM CC PEANH3HPa Ha:
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e cpeAHOHAroHCKO HUBO 10(20) KV,
e THPEKTHO HAa MOCTOSUKHOT HAa3eMEH JHCTPHOYTUBEH BOJ Ha Koj ce npukiayueHn OEIl-ure.

prmm{a 3a BaAKBOTO PCIICHHC € TOA IITO BO [TOCTOCUKHTC ll)OTOHaHOHCICI/I LCHTPAJIH HC TIOCTOH CJIOGOZ[H&
CPCAHOHAIIOHCKA HU3BOHA KCJ'[[/[_] a, ITO © jaCHO HaBCJACHO BO MPOCKTHaTa Z[OKyMeHTaI_lI/Ija.

4.2 HauuH Ha TIPUKITYYyY Bathe
BarepucKHOT cHcTeM Ke ce TIPHKIYYH [IPEKY :
e KabelcKka cpeHOHAMOHCKA BPCKa,
+ TIOBp3aHa Ha TocToeuKHOT Ha3emeH 10(20) kV Bog,
*  COMOCE0HO MEPHO MECTO 3a DATEPHCKHOT CHCTEM.
Ha oBoj HaumH ce OBO3MOXKYBa:
*  HE3aBHCHO MEPCH:E Ha CHEPTH]aTa,

. IICJIOCHA KOHTPOJA O CTpaHa Ha OTiepaTopoT,
. oe3 HUHTECPBSHIHHU BO MOCTOCHKUTE Tpaq)OCTaHI/ILU/I.

5. TpadocTaHmila 3a IPHUKIYUOK

3a MIPHKIYYOKOT Ha OATCPUCKHOT CHCTEM € MPEABHACHa MOHTaKHa TPadOCTaHIIIA, KOja TIPETCTABYBa ACT
O] PHKIYYOKOT, I CJIYKH KaKO:

. TOYKa Ha MOBP3YBALEe CO ,E[I/ICTpI/IﬁyTI/IBHaTa MpeiKa,
. TpchrbopMaunja Ha HarmtoHOT O] HIICKOHAMOHCKO KOH CPeTJHOHATIOHCKO HIBO.

TpadocraruiiaTta e peABHIEHA cO:

TpaHchopMaTop co MoKHOCT Ao 2500 kKVA,
CPESAHOHATIOHCKH H HHCKOHATIOHCKH Pa3BoL,
MEPeH opMap,

3AINTHTHA U PACKJIONHA OTIPeMa,

U TH 33/10B0TyBa Bazkeukure IEC 1 EN crangapau .

6. Kabmiparse u 3amrtura
IIpHEKTYYOKOT oTiaka:

s cpeaHOHamoHCKH kabmi co XIPE u3omarnija,
e  KaDEICKH 3aBPIICTOLM H CIIOjKH,
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*  3a3c¢MjyBambe M H3PaMHYBalbe Ha MTOTCHIIH] I,
*  3aIITHTA OJ] HaroH Ha Aormp H yekop (TN-C-S cucrem).

I'pomMobparcKaTa 3aIITHTA Ha JOKalEjaTa ¢ BEKE Peask3HpaHa M K¢ ¢ UCKOPHCTH H 33 HOBHOT
TIPHKJIYYOK.

7. Mepeme, HAA30P U YIIPABY BabE

3a 6aTEpPUCKHOT CHCTEM Ce TIPe/IBHIyBa:

oceOHO MEPHO MECTO,

HHTETPALH)ja CO [IOCTOSUKHUTE MEPHHU YPE/IH,

JaJISYHHCKH HAA30D U YIIPaBy Bakbe TIPEKyY CHCTEM 3a YIIPABYBAIbe CO €HEpIHja CHCTEM,
KOMYHHEKAITHja cO OIIepaTopOT HAa MpEKaTa.

8. McrmiTyBama 1 MymiTame Bo paboTa
ITo usBeaOaTa Ha MPHKIYIOKOT KE CE CIIPOBEIAT:
e HCIHTYBaa Ha CPeTHOHATIOHCKHTE Kabim,
e TIPOBEPKa Ha 3AILITHTHHTE peica,
®  MCPCHE HA OTIIOPHOCT Ha 3a3¢MjyBaIhe,
e  (QYHKIMOHATHH TECTOBH,
*  TeXHHYKH TIPHEM H TipoGHa paborta.
HHBeC THIIHOHU TPOILIOLH
TIpHKITY Uy BaEbeTO Ha HOBOIUIAHUPAHHOT OATCPHCKH CHCTEM Ke C& BPIIH IIPEKY II0CTOSUKATa TpadocTaHHIA

21(10,5)/x kV kako Jeq 0] BHaTpelIHAaTa HHCTAJalja Ha TIOCTOeUKaTa (OTOHAIIOHCKA CJICKTpaHa Ha
OapaTtenoT.

79. AHAJIM3A HA TPOLIOIH 3A ITPHKJIVHOK UTI'M KABAJTAPITH

1. OmuTH NoJaToMH

Hazus Ha nipoekT:
Barepucky cHcTeM 3a cKIaUpame Ha eleKTpHYHA eHepruja ,, I M«

HupectuTop:
HUI'M-Tpejx OO Kasagapim
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Jlokarmmja:
KIT3410/1, 3410/2, 3411, 3412, 3413, 3414, 3415, nen ox KI13491/1 u nex ox KIT 9608/1,
KO Kapagapuu-Bonrpaa, OmmriHa Kasagapim

Kareropuja Ha Tpajba:
IIpra kareropija

2. ITocToeuKa eIeKTPOCHEPTETCKA COCTOj0a

Bo HemocpeHa OM3HHA Ha JOKAaI[HjaTa MoCcToH TIpHBaTHA TpaHcdopmaTopeka crtarmia 110/10kV, Bo
collcTBeHOCT Ha uHBecTHTOpOT FII'M, Koja € Beke MpHKIIyUeHa HA IIPeHOCHUOT CHCTEM.

IIpoexTHaTa JOKYMEHTALlja jacHO HaBeyBa JAcKa:

MPHKIY4YOKOT Ha 0aTepHUCKHOT CHCTeM Ke ce peamstpa Ha 10 kV HarmoHcKko HUBO,
pacrojanuero o TC 110/10 kV e mano,

He ce MoTpeOHH HOBH JJaIeKy BOIU HITH HHTepBeHIH Bo 110 kV mpeixkara,
[oCTOEUKaTa HHPPACTPYKTYpa 0BO3MOXKYBA MUHHMAIIHH JOTIOTHHTETHH HHBECTHIH

3. OCHOBHM TEXHHYKH MapaMeTPH Ha GATSPUCKHOT CHCTEM

BatepucKHOT CHCTEM € IIPOCKTHPAH €O CICAHUTE Pe(hePeHTHU IapaMeTpu:
«  BKyTeH 6aTepHcKH KamarmreT: =~ 63 MWh,
e  HHCTATHPAHA AKTUBHA MOKHOCT: 16,8 MW,
e texodormja: LFP (Lithium Iron Phosphate),

e (hasHa U MOJyNapHa M3Tpaj0a.

CHCTeMOT ¢ OpTaHMIHUpaH TPeKy JBe TpaHcopmaTopekn crammmiu 10/0,8 kV, cexoja co HOMMHAHA
MOKHOCT 01 9 MV A, mipeKy KO 0aTepHCKHOT CHCTEM ¢¢ ToBp3yBa co 10 KV MpexaTta.

4. KoHLIENT Ha TIPUKITY YOK
4.1 HamoHcko HHBO
IIpHKTy4oKoT Ha OATEPHCKUOT CHCTEM CE PEaslH3Hpa Ha:

e CPEHHOHAIIOHCKO HIBO: 10KV,
e TIpeKy mocTtoeukaTa Tpadoctanuma MTM 110/10 kV.
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Co oBa pellieHHe He & MEHY Ba TIPHIKJIYYOKOT KOH MPEHOCHHOT CHUCTEM, TYKY DATESPHCKHOT CHCTEM CE
TpeTHpa Kako J0AaTHa akTUBHA eauHuma Ha 10 kV cTpaHa.

4.2 ApXUTEKTYpa Ha MPHKIYIOK
IIpHKIIYYOKOT ce peaIrsHpa NPeKy cJIeJHATa eJIKTPOEHepTeTCKA CTPYKTYpa:

Bareprckn koHTejHEpH (e JHOHACOUYHA CTPYja HHBO)
PCS emummnm (800 V Hau3sMeHHYHA cTpyja)
Kommaktu Tpadoctanmmy 10/0,8 kV

10 kV xabeacku BOJOBH

IocToeuxka TC 110/10 kV IT'™M

[IpeHOCEH crcTeM (110 KV)

A e

OBaa apxXHTEKTYpa OBO3MOXKYBa:

¢  TaJBaHCKO OJ[BOjVBAILE,

+ CHUTYpHa TpaHcdopMmaIja,

e T[ENOCHA KOHTPOIAa HA MOKHOCTA,

*  HHTCTPALEja cO IPSHOCHHOT CHCTeM 03 JormoaHUTeIHH 110 KV HHBECTHIML

3. TparchopMaTOpCKH CTAHHIM KaKO JIE]I 0] IIPHKITY YOKOT
3a moTpeOHTE Ha MPHKIYYOKOT Ce TPe/BH/IyBaaT:
JIBe KOMITaKTHH TPaHC(HOPMATOPCKH CTAHULIH:

e HamoH: 10/0,8 KV,
e HoMHHamHa MokHoCT: 9.000 kVA @ 40°C,
e THIT: KoHTejHepeKa Tpadoctanmia (e JUPITER-9000K-H1),
®  COBIPAjCH:
o cpegHoHanoHcku RMU (SFs),
MacJeH eHepreTcKH TpaHcopMarop,
3aMITHTH,
MEpHa oTpeMa,
MOMOIIEH TpaHchopMaTop,
CHCTEM 3a HaJ30p U YIPaByBambe KOMYHUKALja.

c 0O 0 0 O

OBue TpadOoCTaHHITH TIPETCTaBYBAAT JUPEKTHA MPUKITYYHA Touka KoH 10 KV Mpekara 1 3aT0a ce
COCTABCH ACT O IPHKIYIOKOT.
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6. CpeTHOHATIOHCKH TIPHKIYYHH BPCKH
IIpHKITYYOKOT oTipaka:

¢« 10 kV kabm co XLPE uzonarja,

e  KabEICKU 3aBPHICTOLM,

e CTIOJKH,

*  KaOEJICKH POBOBHL

« TioBp3yBame co 10 kV mmmckmot cuctem Ha TC UT'M.

Kataure ce IMOJIOZKYBAAaT ACTIYMHO BO SCMja, ACTYMHO BO3OVIITHO, BO 3aBHCHOCT O TPAacaTa, Kako MITO ¢
HABCACHO BO IIPOCKTOT

7. 3amITuTa, MEPEE U YIIPABYBathe

Samrrura
e  HaJACTPYjHA U 3eMjocmiojHa 3amTuTa Ha 10 kV u3Bom,
+ TpaHc(dOpPMaTOpPCKa 3aIITHTA (TeMIIepaTypa, Macio, byxom),
s CelIeKTHBHA KoOpAHHAIW]a co 3amTteTHTe Bo TC 110/10 kKV.

Mepemwe

e mMepHH TpaHcdopmaTopu Ha 10 kV cTpaHa,
e MOMKHOCT 32 OJ[BOSHO MEPEHhe Ha aKTHBHA H PEAKTHBHA SHEPTH]a.

VIipasyBame

e CHCTEM 3a HAJ30P H YIIPaBYBAIbE/CHCTEM 32 YIPABYBAbE CO CHEPTHja HHTETPAITHja,
e JaJICUMHCKH HaA30D,
®  MOKHOCT 3a YUSCTBO BO CHCTEMCKH YCIIYTH.

8. McmiTyBama 1 MymiTame Bo paGoTa
Ilo zaBprryBame Ha paboTHTE Ke ce CIIPOBEaT:

e ucrmTyBama Ha 10 KV xadmm,
MPOBEPKa HA 3AIUTHTHHTE (YHKIMH,
MEPEEbE Ha 3a3EMjy BaIbe,
(YHKIHOHAIHH TECTOBH,

poOHAa pa6oTa U TeXHUUKH MTPHEM.
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9. IIprkas Ha TPOIIOIH 3a MPHKIYYOK

IpHKIyuyBambeTo Ha OATEPHCKHOT CHCTEM C€ BPIIM IMPEKY I[MOCTOSYKA U HOBOIUIAHHPAHA eHEPreTckKa
HAHCTaNaIMja Koja e Jel oJT BHATPEITHHOT MIPHKIYY0K Ha Hapatenot To Tpadoctanmiara 110/10 kV koja e
BO COTICTBEHOCT HA HHBECTUTOPOT.

80.AHAJIM3A HA TPOHLIOITH 3A TIPUKJIYUOK XAJ EHEPIIN
1. OmuT ormc

IIpeaMeT Ha 0BOj TEXHHYKH OITHC ¢ MPHKJIYIOKOT Ha INTAHHPAHOTO TIPOIHMPYBahe Ha BEKECITOCTOCUKA
(oTOHAMIOHCKA SICKTPOLIEHTPaTa, KAKO H HHTETPAIHja Ha GaTePHCKH CHCTEM 3a CKIATHPAE Ha
enekTpuuHa eHeprija (BATEPUCKH CUCTEM) Bo ckJioMm Ha IigHTpanara.

Hpom]dpynameTo C€ peamsHpa Co ICT 3roJICMy Balbe Ha MHCTAMPAHHOT KarmarfuTeT, r[o;[o6pyBaH)e Ha
(l)JICKCI/I6I/IJIHOCTa Ha IPOU3BOACTBOTO H YCOTTaCcyBalbe CO BajKCHUKaTa 3aKOHCKa peryaaTHbBa KOja
IpeaBuayBa 3aJOJLKUTCIHO BrpadyBamhe Ha CHCTEMH 3a CKIIAIIPAC Ha SIICKTPHYHA eHeerja BO paMKH
Ha SJICKTPOLIEHTPATIHTE.

DoTOHATIOHCKATA CICKTPpaHa U 6aTCpI/[CKI/IOT CHCTEM Ke (byHKI_[I/IOHI/IpaaT KaKO ¢TUMHCTBCH CHEPTCTCKIL
06_i6KT CO 3aCAHMYKA TIPUKIYYHA TOUKAa KOH SJICKTPOCHEPIETCKaTa MpexKa.

2. [TocToeuka cocTojoa

Ha mipeaMeTHaTa JoKamija ¢ H3TPajieHa B BO pe/JOBHA eKCIUIoaTalHja € pOTOHAIIOHCKA eIIeKTPOLICHTPaIa
TIPHKJIyYeHA Ha eNeKTPOAUCTPHOYTHBHHOT CHCTEM IIPEKY COIICTBEHA TPaHC(hOPMaTOPCKa CTAHHUIIA.

IToctoeuraTa wHpacTpyKTYpa orndaka:
s CPSAHOHATIOHCKH IPHKIYYOK,
¢ JHCTpUOYTHBHA TPadOCTAHUIIA,
e MCEPHA U 3alUTHTHA OIIPEMa,
e CHCTEM 3a HaJ30p U YIIPaBYBAE.

Kondurypalijara Ha eIeKTPOEHEPTETCKUOT CHCTEM OBO3MOKYBa IPOIIMPYBakhe Ha KallalIHTETOT 0e3
MpoMEHa Ha OCHOBHATA MPHKIIyYHa TOUKA.

3. Ondar Ha TIPOIIHPYBAHETO

II1aHMPaHOTO TIPOMIHPYBAsE TH OMpaka CISAHUTE AKTHBHOCTH!
e 3TOJIECMYBaHb¢ Ha HHCTAIHPAHATA MOKHOCT Ha ()OTOHATIOHCKATA SJICKTPAHA,
e  HHCTAJNAlMja Ha AOTIOJHUTEIHU HHBEPTOPCKHU €/HHHIN,

. TIOCTaBY Bathe 6aTepI/ICKI/I CHUCTEM 3a CKJIaAUpPamhe Ha €JICKTPpHIHA eHepmja,



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

e m3rpajgda Ha JOTIOJIHHUTEHA TpaHc(opMaTopcka HHOPacTPYKTYpa,

. I/IHTGI‘pa]_[[/[ja Ha HOBHTC CHCTEMH BO IMOCTOCUKATa €JICKTPOCHEPTECTCKA TIIEMa.

4. KoHLIENT Ha TIPUKITY YOK
4.1 HamoHcKHU HUBOA

TIPHKIYYOKOT Ha MPOMIUPEHATA SISKTPOLICHTPANA H GATSPUCKHOT CHCTEM ¢¢ PEaI3Upa MPEeKy CNEIHUTE
HATIOHCKH HHBOA:

e mHuckoHamoHcko HUBO (0,8 kV) — cTpana Ha mHBepTOopH U PCS ypean,
e  CPEAHOHAMOHCKO HHBO — CTPaHAa Ha MPHKIYYOK KOH €JIEKTPOSHEPTETCKATa MpPeKa.

BarepucKHOT cHETeM ce MPUKIYYYBa BO PAMKH HAa MCTATa TPaHC(HOPMATOPCKA CTAHMIA KAKO H
(poTOHATMOHCKATA eIeKTPAHA, ITO OBO3MOKYBA 3a€JHUYKO YIIPABYBakhe H KOHTPOJIA HA U3JIE3HATA
MOKHOCT.

5. TpaHcpopMaTopcka CTAHUIA

Bo paMKH Ha IIPOIIMpPYBAakETO ¢& TIPESABH/YBA H3TPanba Ha HOBa TPAaHC(OPMATOPCKa CTAHUILA Koja
MPETCTaByBa COCTABEH JIET OJT MPHKIYUOKOT.

OCHOBHH KapaKT¢PHC THKH:
e  HamoHcKo HUBO: 35/0,8 KV (Wi c00BETHO Ha TIOCTOCUKATA MPEXKA),
e BKYIHA HHCTaJHpaHa MoKHocT: 2 x 5000 kV A,
*  O/UICITHH HHCKOHAIIOHCKH Pa3BO/H 32 (POTOHATIOHCKHOT CHCTEM H GATePUCKHOT CHCTEM,
*  HHTETPHpPaH cpe HOHAMIOHCKH Pa3BOJ] CO 3alITHTHA H MEPHA OIIpeMa.

TpadocTaHHIaTa IPETCTaBYBa LICHTPAIHA TOUKA 3a TPaHCGOPMaIHja H TIPUKIVIYBabe Ha TIPOMIMPEHHUOT
CHEPTETCKH KATTAIMTET.

6. IIpuKiyyyBame Ha 0aTCPUCKHOT CHCTEM

BarepHcKHOT cHeTeM ce IMPHKIIYUyBa IIPeKy MoceOeH HHCKOHATIOHCKH Pa3Bojl, CO TaIBaHCKO O/BOjyBambe
0/1 QOTOHATIOHCKHTE HHBEPTOPH.

CHCTEMOT 0BO3MOMKYBA!
s  CKJIagHpame Ha TIPOH3BE/ICHA EICKTPHYHA SHEPrHja,
¢ HCIIOpaKa Ha eNEKTPHYHA €HEPTHja BO IIEPHOAH CO 3ToJieMeHa Imodapy Bauka,

. OrpaHHM4YYEBabCe Ha H3JIC3HATA MOKHOCT KOH MpeEKaTa,
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e cTaOmMIM3aIMja Ha padOTaTa Ha €JICKTPOLICHTPaJIaTa.

7. 3amTuTa, MepemhEe U YIIpaByBarbe
Samrrura
¢ HAJACTPYjHA H 3¢MjOCIIOjHA 3aIITHTA Ha CPEJTHOHATIOHCKATA CTPaHa,
e TpaHchOPMATOPCKA 3AIUTHTA,
e [IPCHAIOHCKa 3aIlTHTA,
e  CENEKTHBHA KOOPAWHAIWM]jA CO MPEKHHTE 3aIITHTH.
Mepemwe
¢ TJABHO MEPHO MECTO HAa M3JIE30T Of TpaHCHOPMAaTOPCKaTa CTAHUIIA,
e HHTCPHO MEPEIbe 3a CIeickhe Ha OB M 6aTePUCKHOT CHCTEM.
VIipasyBame
e [IEHTPATHU3HPAHO YIIPABYBaIbe IIPEKY CHCTEM 3a €HEPreTCKH MEHAIIMEHT,
*  MOKHOCT 3a JaJeHHHCKH Ha/[30p H KOHTPOJIA,

+ VIpaByBambe CO aKTHBHA H PeaKTHBHA MOKHOCT.

8. McmiTyBatba 1 MyMITathe BO paboTa
Ilo 3aBpHryBame Ha CHTE MOHTaKHH pabOTH c€ TIPE/IBU/YBa:
* HCIHTYBame Ha TpPaHCPOPMATOpHTE,
s Meperbe Ha H30JaIfHja Ha KabJm,
s TIPOBEPKA Ha 3AIITHTHHTE (yHKIMH,
e  (YHKIHOHATHH TECTOBH,

e [poOHa paboTa H TCXHHYUKHU ITPHEM.

9. Ilpukas Ha TPOIIOIH 3a MPHKIYY0K

TIpUKITyUyBAEETO HA HAATPAADATAa HA BEKEMOCTOCUKATA (POTOHAIMOHCKA SIHSKTPAHA M HOBOIUTAHUPAHUTE
OATEpHCKH CHCTEMH K€ ¢ BpPIIM IPSKY IOCTocuKarTa Tpadoctanua 35/0,8 kV 1mpeky HejsuHa
PEKOHCTPYKITHja Koja € JIET 01 BHATPEIIHATA HHCTANAIHja Ha OapaTenor.
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S$1.AHAJIM3A HA TPOLIOITH 3A ITPURIIYUHOK CRIIAJHUIITE HA EJTEKTPHYHA
EHEPI'MJA ,,IIM EHEPTH 1% CO HHCTAJIMPAHA MOKHOCT 2000 KW

IIpurryyok Ha 6aTepHCKH CHCTEM Ha BeKelocToeuka (poToBoiaTanmyHa enekrpada Ha [IHM Exeprm

1. OmuT ormc

IIpeameT Ha 0BOj TEXHHYKH OIHC ¢ IPHKIYIOKOT Ha OaTCPHCKHU CHCTEM 3a CKIAANPAEE HA CJICKTPUYHA
eneprija (FATEPHCKH CHCTEM) Bo cKJI0T Ha BEKEMOCTOSUKA POTOBONTAHYHA SICKTPAHA BO
corcteHocT Ha ITH EHeprid, NpHKITyUeHa Ha €IeKTPOHCTPHOYTHBHHOT cHeTeM Ha PerryOimika
Makxegommja.

Co peanmsainija Ha TIPOSKTOT CE OBO3MOXKYBa M0A00pa KOHTPOJIa Ha HCIIOPaKaTa Ha CICKTPHYHA
€HEPTHja KOH MpeIKaTa, 3rojleMeHa (JIeKCHOHIHOCT Ha paboTaTa Ha eJeKTPOIIEHTpalaTa U noeuKkacHo
HCKOPHUCTYBabe Ha IIPOH3BE/[CHATA COJapHa CHEPTHja.

2. [TocToeuka cocTojoa

Ha mpeaMeTHaTa norcaunja € U3TpajJicHa U BO CKCI’[J’[O&TaLlI/Ija < CI)OTOBOJ'[TB.I/I‘-]Ha CICKTPOIICHTPATa
IIPUKJIYYUCHAa Ha 6J'ICKTp0,Z[HCTpH6yTI/IBHI/IOT CHCTCM Ha CPCAHOHAIIOHCKO HIEBO.

ITocToeukarta eneKTpoeHepreTcKa HHPPACTPYKTypa orara:

CPEAHOHATIOHCKH TIPHEIYUoK o 20 KV,
COIICTBEHA TpaHC(POPMATOPCKA CTAHHIIA,
HHCKOHAIIOHCKH U CPE/JHOHAIOHCKH Pa3Bo/IH,
MEPHA, 3aIITHTHA H KOMYHHKAITHCKA OTIpeMa.

ITocToeukaTa KOHUTYpaLja OBO3MOKYBA JOITOJHHATEIIHO MPHKIYIYBalhe Ha OATePHCKH CHeTeM Oe3
rmoTpeda o/f HOBa IIPHKIIYYHA TOYKA KOH Mpe:KaTa.

3. OCHOBHHU IMapaMeTpu Ha DaTESPHCKHOT CHCTEM

Bo PaMKH Ha IMPOEKTOT C€ NIPEABHIY Ba I/IHCTaJ'[aL[[/Ija Ha 6&TepI/ICKI/I CHCTEM CO CICIHUTE
KapaKTePHCTHKH:

*  HOMHHAQJIHA aKTHBHA MOKHOCT: 2000 kKW,

faTepHCKH KammalureT: TpHOmKHO 5 MWh,

paboTeH HANOH Ha HAW3MEHHYHA ¢Tpyja cTpaHa: 690 V,
JBOHACOYHA paboTa (IIOIHEHE H IPa3HEke ),

MOKHOCT 32 YIIPaBYBam€ CO aKTHBHA H PeaKTHBHA MOKHOCT.
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batepHCKHOT cHCTEM € H3BE/ICH BO KOHTCJHEPCKa KOHQHUTYPAIRja CO HHTCTPUPAHH CHCTEMH 32 JTaJCHHE,
TIPOTUBIIOKAPHA 3aIITUTA H aBTOMATCKO HCKIIY 9y BaEbe.

4. KOHIIETIT Ha TIPUKITY YOK

4.1 HarnoHcku HUBOa

IIpHKTy4oKoT Ha HaTEPHCKHOT CHCTEM CE Pealll3Hpa MPEKY CIEIHHTE HATIOHCKH HHBOA:
690 V HamMeHHYHa cTpyja — cTpaHa Ha PCS cuctemor,
e (0,8 KV — HUCKOHAMOHCKA CTpaHa Ha TPaHCPOPMATOPOT,

«  20kV — mpHKIYUyBalhe KOH €IeKTPOIHCTPHOYTHBHATA MPEKa.

EaTepI/ICKI/IOT CHCTCM CC TMPUKITYYY Ba Ha HCTaTa CPCTHOHATIOHCKA CTPpaHa KaKo H q)OTOBOJITaI/[‘]HaTa
CJIEKTpaHa, Co IITO ¢cC 06636ez|y]3a 3aCTHHYKa MPUKIYYHa TOYKa KOH MPEKaTa.

5. TpaHchopMaTOPCKa CTAHHLEA KAKO IS 0] IPHKIYUOKOT

3a moTpebHTE Ha MPHKIYIOKOT ce IMPe/BI/IYBa HHTETPHPAHAa TpaHC(OPMATOPCKa CTaHHIIA KOja
MPETCTaByBa COCTABEH JIET OJT MPHKIYUOKOT.

TpadocTanumaTa omndara:

eHepreTckH TpaHcdopmaTop 0,8/0,69 kV co mokHoeT o 2000-2100 KV A,
TpancdopMatop 3a concTBeHH motpedu 100 kV A (0,69/0,4 kV),
HHCKOHAIIOHCKH M CPeTHOHAIIOHCKU Pa3BOJ,

3AINTHTHA H MEPHa OTIPEMa,

e MOMKHOCT 3a JAJICUMHCKH HaI30p.

6. Cpe/THOHATIOHCKO TIPUKITYYY BaHhe

IIpHKTyuy BalbeTo KOH €JIEKTPOAHCTPHOY THBHHOT CHCTEM CE H3BEAYBa IIPEKY:
e 20 kV kabeJIcKH MPHKITY YOK,
e CPE/HOHAIIOHCKA KelHja co 3aIliTUTHA GYHKIH]a,

e  MepHH TpaHc(OPMATOPH 34 AKTHBHA M PEAKTHBHA CHEPTHjA.

CucTeMoT € JUMCH3NOHHPAH COTJIaCHO MaKCHMAJTHATA H3JIC3HA MOKHOCT Ha 63TCpI/ICKI/IOT CHCTCM H
TEXHHYKHTC YCJIOBH Ha OTIEPATOPOT HA MpEKATa.
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7. 3amtura, MEPEHE U YIIPABYBathe
3amrura
*  HaJACTPYjHA H 3eMjocriojHa 3amTuTa Ha 20 KV cTpana,
e 3aIITHTA Ha TpaHcPOPMATOPOT,
e ABTOMATCKO HCKIYUYBame IMPH AedeKT,
e IIPCHAIIOHCKA 3aIITHTA.

Mepemwne

*  MEpPHO MECTO 32 PErHCTPHpPahe Ha IIpe3eMeHa H HCIlopayaHa eJIeKTPHYHA SHepTHja,
¢  MOSKHOCT 3a O/JBOCHO Clic/Iethe Ha paboTaTa Ha 6ATEPHCKHOT CHCTEM.

VipasyBame
e CHCTEM 3a yIpaByBambe co Oatepun (BMS),

* CHCTEM 3a YIPaBYBamhe cO SHEPTHja (CHCTEM 3a YIIPaByBambe co SHeprija),
¢ JJAJICUMHCKH MOHHTOPHHT H YIIPaBYBaIbe.

8. 3ammHTHO 3a3eMjyBame

EaTepI/ICKI/IOT CHCTCM H Tpchd)opMaTopCKaTa CTaHWIIA ¢C MOBP3YyBaaT Ha MOCTOCHKHUOT CHCTCM 3a
3AINTHTHO 333€ijBQH)C Ha CIICKTpaHarTa.

IIpeapuacHo e:

¢ 3acJHHYKO IMOTEHIHJaTHO H3PAMHYBAbE,
e  MAaKCHMaJIcH OTIIOP Ha 3a3¢MjyBame <4 )
e I[EJIOCHA IPOMOOPAHCKA 3aIITHTA.

9. UcniTyBama | TYIITalbe Bo padoTa
Ilo 3aBprryBame Ha MOHTa:KHHTE PAOOTH ce H3BPIIYBaaT:

*  UCIHMTYBae Ha TPaHCHOPMATOPUTE,
e Mepeibe Ha H30MAITHja Ha KabJHTe,

e TECTHPAme Ha 3AIUTUTHTE,

s (DYHKIHOHAIHH TECTOBH,

« TipobHa paboTa H TEXHHUKH ITPHEM.
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10. Ilprka3 Ha TPOIIOLM 3a TIPHKIY YOK

TIpHKTYUY BAEETO Ha HOBOTUIAHUPAHHOT OATEPHUCKU CHCTEM Ke C& BPII IIPEKY TIOCTOSUKATa TPpadoCcTaAHMIIA
21(10,5)/x kV kako Jei oJ BHATpelHAaTa HHCTAJAIMMja Ha IIOCTOSUKAaTa (OTOHAIIOHCKA CJICKIPaHa Ha
OapaTtenoT.

82.AHAJII3A HA TPOLIOITN 3A ITPUKJIVUOK BUAH EHEPIII ®EIT APMATVII
IIpurryyok Ha GOTOHAITOHCKA SIeKTPOIIEHTPAA ,, ApMAaTYIIT™

Husecturop: Buan Exepim JTOOEJL Crorje

1. OmmuT oTmc

TIpeMeT Ha OBOj TEXHHYKH OITHC & TIPHKJIYIOKOT Ha (OTOHAIMOHCKATA eNSKTPOLIEHTpaIa ,, ApMaTyII® Ha
SJIEKTPOSHEPTETCKHOT cHeTeM Ha PeryGimka MakeJoHHja TIpeKy HOBOIUTAHHpaHa TpaHchopMaTopeka
cTaHuIia 110/20 KV, ApMatyrm 2.

TIpHKITy4OKOT Ke ce peaH3Hpa Ha MPEHOCHO HAIIOHCKO HHBO co H3Tpagda Ha mo3emeH 110 kV xabei co
OpHEHTAIMOHA JOBKHHA of okony 1,6 km, Koj ke 06¢36emu MoBp3yBatbe MoMery TocToeukuotr 110 kV
JATEKORBO/] M HOBaTa TpaHcPhopMaTopeka CTAHHTIA ,, ApMaTyIII 2.

2. Jlokamyja u HaMeHa

DOTOHATIOHCKATA €JIESKTPOLIGHTpaa € JIOIHpaHa BO KaTacTapckata oOMITHHA Apwmatynr, OIIITHHA
Hogaim, Bo mojpadje TipeABHCHO 3a U3TPaa0a Ha eHepreTeKH 00jeKTH 01 0GHOBJIHBH H3BOPH Ha €HepTrHja.

IleHTpanaTa € HaMeHeTa 3a IIPOM3BOACTBO Ha SJIEKTPHUYHA €HEPTHja O/ COHUYEBA EHEprHja H HEj3HHA
HACTIOPAKA BO  TIPEHOCHHOT  €JIEKTPOCHEPTeTCKH CHCTEM TIPEKy COOABETHA  BHCOKOHAIIOHCKA

UH(ppacTpyKTypa.

3. OCHOBHH TEXHHYKH IapaMeTpHU

e THII Ha ¢NCKTPAHA: MOBPIMTHHCKA POTOHAIIOHCKA ¢ISKTPOLICHTPaIA
+ HamnoHCKO HHBO Ha NIPHKIYyUyBame: 110 kV

HauiH Ha TIpHKIy 4y Balbe: KaOe/ICKH TIPHKIYYOK

Touxa Ha mpHKIYYyBabe: TocToeukH 110 KV gamekoBof
Tpanchopmarprja: 110/20 kV

HaupH Ha eKcIDIoaTalHja: apajieiHa paboTa co MPEHOCEH CHCTEM
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4. KOHIIETIT Ha TIPUKITY YOK

HpHKJTy‘{OKOT Ha SJICKTPOLCSHTPAJIaTa ¢e peai3rpa MnMpexKy cJISTHHOT TEXHUIKU KOHIIETIT:

(OTOHATIOHCKATA CICKTPOLICHTPAJIa IIPOM3BEAYBa CICKIPHYHA CHEPTHja HAa HUCKOHAIIOHCKO HHBO,
cHepTHjaTa ce cobupa u TpaHchopmipa Ha 20 kV,

mpeky 20 KV pa3po/ ce JoBeAyBa o TpaHcdhopMaTopcKaTa cTaHUIA ,, ApMaTymi 2,

BO TpadocTaHHIIATa ¢ BpIIH TpaHcdopMarmja o 20 kV Ha 110 kV,

mpeky 110 kV kaben co AomxmHa ox TpuOmMLKHO 1,6 km eiekTpaHaTa ce TIPHKIyYyBa Ha
nocroeykroT 110 KV manexosBog,.

Co oBa permicHHe ce 06e36¢ayBa IEJOCHA ¢BAKYAIja Ha TIPOH3BEICHATA CICKTPHYHA CHEPTHja U CHTYPHA
HMHTETPaIfija BO IPEHOCHUOT CHCTEM.

5. Tpadoctarmmia 110/20 KV | ApmaTymn 2%

3a TToTpedHTe Ha TIPUKITYIOKOT ce TIpeABH/IYBA H3rpa0a Ha HoBa TpaHchopmaropeka ctanmma 110/20 kV
»ApMaTyI 2°.

TpadocTaHUTIaTa Ke TH COAPKH CIEJHUTE OCHOBHH T[eTHHN

eHepreTcku TpaHcdopmaTtop 110/20 KV co coopBeTHA HOMHHAIHA MOKHOCT,

110 KV BHCOKOHATIOHCKA [TOCTPOJKA CO OMPEMa 3a MPHKIYUOK KOH JIAJIEKOBO/IOT,
20 KV cpeJHOHAIIOHCKA TTOCTPOjKA ¢O H3BOIH KOH €ICKTPaHaTa,

3AINTHTHA, MEPHA U YIIPABYBavKa OTpeMa,

KOMAaHIHA TIPOCTOPHja U TTOMOITHH CHCTEMH.

O6jeKTOT € MPOCSKTHPAaH COMIaCHO BAXKCUKUTE HAITHOHAIHH H Mer’yHapo,an TEXHUYKH IIPOIHCH.

6. 110 kV kaberncka Bpcka

IIpuKITyYOKOT KOH IIPSHOCHATA MpeKa Ke ¢€ Peal3upa co:

momemer 110 kV kaben co XLPE uzonargija,
€THOKHIICH CHCTEM BO TPH(pa3Ha KOHQHTYpalHja,
OpPHEHTAIHOHA TOJLKHHA o7 ooy 1,6 km.

KabeoT ke ce MONOKH BO KaGEICKH POB CO:

IIeCOYHa TO/UI0Ta U 3alITHTEH CIIOj,
Gerorcku v [1BI] 3aITHTHH TUTOYH,
HpeAyTpeayBayKa JICHTa,

KaOeICKH MAXTH HA TTOTPEOHH PacTojaHH]a.

MeTanHuTe MIAIITOBH Ha KaOIUTe ke OHyiaT TIOBP3aHH U 3a3eMjeHH Ha JiBaTa Kpaja.
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7. 3amtura, MEPEHE U YIIPABYBathe
Bo paMKuTe Ha TIPUKITYYOKOT K¢ OMAAT HMILICMEHTHP aHI:
Samrrura
s HaJCTPYjHA H 38MjOCTIOjHA 3aIITHTA,
s EdepeHIHjaliHA 3aMTHTA Ha TpaHcHOpMaTopoT,
« JanexyBojHa 3anrtuTa Ha 110 KV kaben,
e IIPCHAMOHCKA 3aIITHTA.

Mepemwe

s Meperbe Ha aKTHBHA H peaKTHBHA eNeKTpHyHa eHeprHja Ha 110 kV cTpaHa,
s  MepHH TpaHc(OPMATOPH COTIACHO DaparbaTa Ha OIIepaTopoT Ha MPEHOCHHOT CHCTEM.

VYripaByBame
e JTAJICUMHCKH HaJ30p U YIIPaBYBaIbE,

e MOXKHOCT 3a CHCTEM 3a Ha/[30p H YIIpaBy Balh¢ HHTCTPaIIja,
*  KOMYHHKAITHja IIPEKyY OTTHYKH KadelL.

8. CrcTeM 3a 3a3eMjyBarbe M TPOMOOpAHCKa 3allITUTa

Ce IPpEaBUIY Ba I/[SBQE[ﬁa Ha 3a¢HHYKH CHCTEM 3a 3alllTHTHO saseijBaH,e 3a Tpa(bocm}mua’ra H
KaOeJIcKaTa Tpaca, co OTIIOP BO JO3BOJICHH I'PAaHMIIH.

I'poMoGpaHcKaTa 3alUTHTA Ke Ce pealH3Hpa c¢O aKTHBHHM H IACHBHU SJEMEHTH co Il 3allTHTa Ha
ETMEKTPHYHATA OTIPEMa U 00jEKTHTE.

9. UcrmityBame | TYIITalbe BO padoTa

Ilo 3aBprryBathe Ha cHTe pabOTH Ke ce H3IBPITIAT:
*  BHCOKOHAIIOHCKH HCIHMTYBama Ha 110 KV kabeioT,
*  TECCTHPAIHE HA 3ATNTUTHUTE CHCTEMH,
e  (OYHKI[HOHAJHH MIPOBEPKH,

* TipobOHa paboTa,
*  TEXHHYKH IIPHEM H IIPHKIYUY Bathe KOH CHCTEMOT.

10. Ilprka3 Ha TPOIIOLM 3a TIPHKIY YOK

Tabena: MHBCCTHLIMOHH TPOILOLIU 33 ITPHKIY YOK
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bp. Omue HzHoc (€)
1 IlpoekTHpame, pEBU3HU H COTIACHOCTH 120.000
2 Hosa TC 110/20 KV — rpajgexeH aen 650.000

3 Eneprercku tpaHcdopmarop 110/20 kV 1.300.000
4 110 kV mocTpojka U onpeMa 750.000

5 20 kV mocTpojka 320.000

6 110kV xa6en 1,6 km (MaTepujan + MoHTaxa) 650.000

7 KaOencku poB, MAXTH | 3aIIITHTA 280.000

§ OnTHyka KOMYHHKAI[H]a 90.000

9 3aseMjyBame U TPOMOOPAHCKA 3AIUTHTA 120.000
10 HcrmryBatba U IMyTITame BO padoTa 130.000
11 HenpeapugeHu Tporotu (~10%) 440.000

BKVIIHO ITPHKJIVUOK = 4.85 mumonn €

83. AHAJIM3A HA TPOLIOITH 3A ITPHKJIYHOK MEI'A BAT UAC COHIIE

Ipurryyok Ha 6aTepucku ciucteM BCCE | Jby6amr 1«

1. Omut ormic

IIpoeKTOT MPe/IBHIY Ba BIPay Bathe Ha HATePHCKH CHCTEM 3a CKIaIHpamke Ha enekTpiuyHa eHepruja (BCCE
Jby6ar 1) co Hen HHTETPaLlHja co BEKEITOCTOCUKA (hOTOHATIOHCKA ¢ICKTPOLICHTPala Koja ¢ IPHKIYUYCHA Ha
CHACKTPOANCTPHOYTHBHHOT cHcTeM. OCHOBHATA HaMCHAa Ha OaTCPHCKHOT CHCTEM ¢ 3TONCMYBAlkbe Ha
(aekcHOMIHOCTa BO PA0OTCHETO Ha €ICKTPaHaTa, MoA00pO YIPaByBame cO IPOU3BEACHATa CICKTPHYHA
CHEPTHja H ONITHMH3AIlja Ha HCTIOPAKaTa KOH MpEXKaTta.

BaTepI/ICKI/IOT CHCTEM K& OBO3MOKH CKIIAAHPamke Ha BUILIOLIUTC CIICKTPHYHA eHepmja BO IICPHOAM CO HICKA
TIOTPOIIYBa4Ka H HUBHO HCTIOPAYYBalhbe BO MEPHOIH CO 3TOQJIEMEHA r[o6apy]3alﬂ<a WIH IMOBHUCOKH TTa3apHH
IEHH, TpH IITO CC r[o;[06pyBa HCKOPHCTEHOCTa Ha TMMOCTOCHKHOT MPOHU3BOJACTBEH KaIllal[UTET H CC
HaMaJlyBaaT OrpaHHiy Bamara o CTpaHa Ha MpeXKaTa.

2. KoHLIENT Ha IIPHUKITYy YOK

Barepuckuor cucteM BCCE Jby6amt 1 ce MpUKIYUYBa BO PAMKHM Ha BHATPEIHATA SIEKTPOSHEPTETCKA
HHCTANALja Ha IIOCTOCUKATa (OTOHAMIOHCKA ¢JIeKTpaHa, Oe3 JUPESKTEH HE3ABHCEH IPHKIYUOK KOH
JHCTPHOYTHBHATA MPEKa.

IIpuKTyuyBameTo ce peamsupa Ha AC cTpaHaTa (HaH3MEHHYHA cTpyja-coupled pemieHHe), 0JHOCHO Ha
saemuuuKkaTa AC cOOHMpHHIIA HAa CICKTPAHATa, I[IOCTABCHA II0 MEPHOTO MECTO HA OIICPAaTOPOT HAa
JUCTPHOY THBHHOT cHcTeM. CO BaKBOTO PEIICHHE CE 0BO3MOKYBA!
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. TIOJIHCHC Ha 63.T€pl/]]/[T€ oa q)OTOHaHOHCKOTO TIPOHU3BOACTEBO,
. TIOJIHEHBE O] eJICI(TpO,E[HCTpHGyTI/IBHaTa MpeiKa,
. TIPa3sHELE Ha GaTﬂpHCKI/IOT CHCTCM KOH MpPeKaTa MPEKY IMOCTOCHKHOT IMPHKITY YOK.

3. TeXHHYKO PEILCHIE Ha MPHKIYIOKOT
BaTepHCKHOT CHCTEM €& COCTOH OJI:

6aTepHCKH KOHTEJHEP cO MHTETPHPAHH DaTePHCKH PEKOBH,

CHCTEM 3a VIIpaByBame co Gatepun (BMS),

CHCTEM 32 KoHBep3Hja Ha eHeprHja (PCS — 6aTepHCKH HHBEPTOPH),
Pa3sBOHH SAHOHACOYHA CTPYja M HAHM3MEHIMHA CTPYja Tabim,

e  KOMYHHKAIRICKA U 3AIUTHTHA OIPEMa.

PCS uHBepTOpHTE ja BpIIAT JBOHACOYHATA KOHBEP3Hja Ha €NEKTPHYHATA CHEPTHja M ce IMOBP3YBaaT Ha
HICKOHAIIOHCKATa pa3BoAHA TabJa Ha IOCTOCUKaTa TpaHCpOPMaTOpCcKa CTAHHIIA Ha CIICKTPAHATa.

IToBp3yBameTo He ja MeHyBa KOHOHUTYPAI[HjaTa Ha BeKeMOCTOSUKATa TpaHC(OpMAaTOpcKa olpema, TYKY
MPETCTaBy Ba JOTIOJHUTEICH ITOTP O BaAW/TIPOM3BOTHUTEN BO PAMKHI Ha MCTATA IPHKIYYHA TOUKA.

4. EnexTpuyHHA HHCTATalHU

4.1 eTHOHACOUHA CTPY]ja HHCTAJIALMI

€/THOHACOYHA CTPYja cTpaHaTa TH ofipaka BPCKHUTE MOMeTy 0areprcKHOT KOHTEJHEP H THOHACOYHA CTPYja
KOMOMHUPAYKUTE TaOJH, peaaH3HPaHH CO TI0/[3MHH €HEPIETCKH KaO/IM cO COO/IBETCH TIPECEK, OTIIOPHH Ha
HAJIBOPEITHN aTMOC(HepCKH BIHjaHH]a.

4.2 HaU3MECHUYHA CTPYja MHCTaMaIuu

HAM3MCHHYHA CTPYja TOBP3YBAIETO CE pPeamsmpa co TpHPasHH HHCKOHANOHCKH Kabmm of PCS

WHBEpPTOpUTE g0 mocroeukara HH  paseogHa Tabma Ha  TpaHC()OPMAaTOpCKAaTa — CTAHELA.
Bo pamiu Ha 0Ba MMOBP3YBambe C€ KOPHCTAT MOCTOCUKH 3ATITHTHH U TIPSKHHY BAYKH €M EHTH.

5. 3amTiTa U 3a3eMjyBame

IenokyrnHara onpeMa Ha GaTEPHCKHOT CHCTEM ¢€ MOBP3YBA Ha MOCTOSYKHOT CHCTEM 3a 3a3eMjyBaibe Ha
enekTpaHata. Ce 06e3beqyBa:

*  3aIITHTHO 3a3¢MjyBaEbe HA CHTE METAJHH KOHCTPYKIHH,
s [0oBp3yBame Ha PE NpoBOgHUIM,
¢ I3eAHAYYBAE HA MOTCHIIN]aJH.
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OTIIOPOT Ha 3a3eMjYBaEE MOpa Ja TH 33/0BOTMYBA BaKCUKHTC TCXHHYKH TPOTIHCH H CTaHJapAu 3a
€NEKTPOSHEPTETCKU 00]eKTH.
6. KomyHmKarmja u yripaByBame

baTepUCKHOT CHCTEM ¢¢ HHTSTPHpPa BO IIOCTOCUKUOT CHCTEM 3a HaA30p U YIIPABYBabe (CHCTEM 3a HaJ30p
1 YIIpaByBame). KOMYHIKALEaTa ce peaIHsupa IPeKy:

e mHAycTpucKa Ethernet Mpexa,
e  ONTHYKAa KOMYHUKALIMja KOH LIEHTPAIHHOT CHCTEM,

e  HHTETPALE)ja cO MOCTOCUKNOT datalogger Ha eleKTpaHaTa.

OBO3MOKEHO € CIE/ICHhe Ha COCTOjﬁaTa Ha 621T6pI/II/[T67 HUBO Ha HaMOJHCTOCT, PEKUMH Ha pa60Ta H
JAJICHHHCKO VIIDABYBAILS.

7. PaBoTHH peKUMU

BartepHcKHOT cHeTeM Ke PabOTH BO CIIETHH P EKHMU:

ITOJIHE b€ 071 OTOHATIOHCKA eICKTpaHa,

MTOJIHEbE O Mpeka,

MpasHeme KOH Mpeka,

aBTOMATCKO YIIPABYBamE IIPEKYy CHCTEM 3a YNPaByBambe CO €HEPIHja CHCTEM CIIOpe] Ia3apHH
CHUTHAJIM VI MPEXKHHU Y CIIOBH.

IIpHka3s Ha TPOIHOIM 3a MPUKITYUOK

IIpuKTy 4y BambeTO Ha HOBOIUIAHHPAHUOT 0AaTEPHCKH CHCTEM K€ C€ BPIII IIPEKY TIOCTOSYKaTa TpadocTaHIIIa
21(10,5)/x kV kako Jex o] BHaTpelIHAaTa HHCTAJAIMja Ha TIOCTOSUKaTa (OTOHAIIOHCKA CJICKTpaHa Ha
OapaTtenoT.

84 AHAJIM3A HA TPOLIOITH 3A ITPHKJIYYOK M-6 EAEH JIOTHCTHKA

IIpuxayuok Ha GaTepucku cucteMm BCCE ,,Yojimgja “

1. OmuT ormc

IIpoexToT IpeiBH/TyBa BIPayBarhe Ha OaTePHCKH CHCTEM 3a CKIQAUPAahe Ha SICKTPHYHA SHEPTHja CO Ie
HHTETpaIfja cO BEKEMocToeuKa (POTOHATOHCKAa eJeKTPOIeHTpada Koja € MpHKIyYeHa Ha
€IEKTP OAUCTPHOYTHBHHOT cHcTeM. (OCHOBHATA HaMeHa Ha OaTepHCKHOT CHCTEM € 3TOJEMYyBame Ha
(nexcHOMIHOCTa BO paGOTeHETO Ha €IeKTpaHaTa, MoZ06po YIPaByBame cO IIPOU3BEICHATA EICKTPHYHA
CHEPTHja H ONITHMH3AIMja Ha HCTIOPAKATA KOH MPEKATa.
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EaTepI/ICKI/IOT CHCTEM K& OBO3MOKH CKIAAMPAHLe Ha BUIIOIUATE CICKTPHYIHA eHeerja BO IICPHOAM CO HUCKA
TIOTPOIIYBa4Ka H HUBHO HCTIOPAYYBalhbe BO MEPHOIH CO 3TOQJIEMEHA r[o6apy]3alﬂ<a WIH IMOBHUCOKH TTa3apHH
IEHH, TpH IITO CC r[o;[06pyBa HCKOPHCTEHOCTa Ha TMMOCTOCHKHOT MPOHU3BOJACTBEH KaIllal[UTET H CC
HaMaJlyBaaT OrpaHHiy Bamara o CTpaHa Ha MpeXKaTa.

2. KoHLIENT Ha IIPHUKITYy YOK

BaTepHcKHOT CHCTEM Ce NMPHKIYYYBAa BO PAMKH Ha BHATPEIIHATA CICKTPOCHEPTETCKA HMHCTANAIlHja Ha
MOCTOCUKATa (POTOHATIOHCKA €JICKTpaHa, 6¢3 JMUPEKICH HE3aBHCEH MPHKIYYOK KOH JHUCTPHOYTUBHATA
MpeEKa.

IIpuKTyuyBameTo ce peamsupa Ha AC cTpaHaTa (HaH3MEHHYHA cTpyja-coupled pemieHHe), 0JHOCHO Ha
saemHuuKaTa AC COOHPHHIIA Ha CICKTPAHATa, I[IOCTaBEHA II0 MEPHOTO MECTO Ha OICPAaTOPOT Ha
JUCTPHOY THBHHOT cHcTeM. CO BaKBOTO PEIICHHE CE 0BO3MOKYBA!

. IIOJIHCHC Ha 6aT€pI/H/IT€ oa q)OTOHaHOHCKOTO IIPOH3BOACTEO,
. TIOJIHCHC O eJICKTpO,Z[I/ICTpI/IGYTI/IBHaTa MpeiKa,
. TIPa3HCILC Ha 6&T€pI/ICKI/IOT CHCTCM KOH MpCiKaTa MPCKy IMOCTOCHKHOT IMPHKITY YOK.

3. TexHMYKO pelnIcHHE Ha MPHKIYyYOKOT
BatepHCKHOT cHETeM ce COCTOH O

GaTepHCKH KOHTEJHED CO MHTETPHPAHH OaTePHCKH PEKOBH,

CHCTEM 3a VIpaByBame co datepun (BMS),

CHCTeM 3a KoHBep3Hja Ha eHeprHja (PCS — 6aTepHCKH HHBEPTOPH),
Pa3sBOJHH ¢AHOHACOYHA CTPYja H HAH3MEHHYHA CTPYja Ta0um,
KOMYHHUKAITHCKa 1 3aIITHTHA OIPEMa.

PCS uHBepTOpHTE ja BpIIAT JBOHACOYHATA KOHBEP3Hja Ha €NEKTPHYHATA CHEPTHja M ce IMOBP3YBaaT Ha
HHCKOHATIOHCKAaTa pa3BoAHA Tabda Ha MOCTOECUKATa TPAaHCPOPMATOPCKa CTAHHIIA Ha CIICKTPAHATA.

IloBp3yBameTo HE ja MeHyBa KOHOHUTYPAIjaTa Ha BeKeMOCTOESUKAaTa TpaHc(opMaTopcKka ompema, TYKY
MIPETCTaBy Ba JOTOJHHTEICH [TOTPOLIY BAYW/TIPOH3BOJUTEN BO PAMKHU HA HCTATa IPHKIIYYHA TOUKA.

4. EneKTpuyHHA HHCTAIAlHU
4.1 eTHOHACOUHA CTPY]ja HHCTAJIALHMI
&THOHACOYHA CTPYja CTpaHaTa TH ofidaka BPCKHTE MOMETY GaTEpUCKHOT KOHTEHEP M ¢THOHACOMHA CTPYja

KOMOMHHPAaYKHTE TA0/I, PSATH3UPAHH CO ITOA3EMHI CHEPIETCKU KAO/M ¢O COOABSTEH IIPECEK, OTIIOPHU Ha
HAJIBOPEIIHN aTMOC(HEPCKH BIHjaHH]a.
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4.2 HaM3MEHUYHA CTPYja MHCTaMaIHHU

HAIZMCHIMHA CTPYja TOBP3VBAEBCTO CC PEamzMpa co TPHpasHM HICKOHATIOHCKH Kabmm on PCS
WHBEpTOpUTE g0 mocroeukara HH  paspogHa Tabma Ha  TpaHC(OPMAaTOpCKAaTa — CTAHELA.
Bo paMKu Ha 0Ba MOBP3YBAbE & KOPHUCTAT MOCTOCUKH 3ATITHTHH U TIPSKUHY BAYKH ¢JICMEHTH.

5. 3amTiTa U 3a3eMjyBame

IenokyrnHara onpeMa Ha HATEPHCKHOT CHCTEM ¢€ MOBP3YBA Ha MOCTOSYKHOT CHCTEM 34 3a3eMjyBaibe Ha
enekTpaHaTa. Ce o6esbeyBa:

*  3aIITHTHO 3a3¢MjyBaEbe HA CHTE METAJHH KOHCTPYKIHH,
s [0oBp3yBame Ha PE NpoBOgHUIM,
s  I3eAHAYYBaE HA MOTEHII]aH.

OTHopoT Ha 3a3eMjyBambe MOpa Ja TH 3aJ0BONYBa BAKCUKHTE TEXHHYKH IPOTHCH H CTAHIapIH 3a
eNEeKTPOSHEPTETCKU 00jeKTH.

6. KomyHHKaIija 1 yripaByBame

batepHcKHOT cHCTEM ce HHTSTpHpa BO IIOCTOCUKUOT CHCTEM 3a HaA30p U YIIPaByBarbe (CHCTEM 3a HaJ30p
W YIIpaByBame). KOMyHHKaIjaTa ce peaaisupa MpeKy:

e« mHavcTpucKa Ethernet Mpeixka,
e ONTHYKA KOMYHHKAI[Hja KOH IEHTPATHHUOT CHCTEM,
e  HHTETpaIMja co mocToeuknoT datalogger Ha eleKTpaHara.

OBO3MOKECHO € CICACHE Ha COCTOj6aTa Ha 6&T€pI/II/IT€, HHEBO Ha HAIIQJHCTOCT, PCKIMMI Ha pa60Ta H
JAAJICHHHCKO YIIpaByBambe.

7. PaBoTHH pe:KUMU
BatepHcKHOT cHeTeM Ke paboTH BO CISIHH PeKHMU:

e TIOJHEHE 01 (OTOHATIOHCKA eICKTpaHa,

e [IOJHESHE OJ Mpeika,

s IIpasHeme KOH Mpeika,

¢ aBTOMATCKO YTPaBYBame IPEKY CHUCTEM 3a VIPAaBYBame CO €HEPTHja CHCTEM CIIOpeH IasapHH
CUTHAJI F MPEXKHHU Y CIIOBH.
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IIprkas Ha TPOIHOIM 3a MPUKITYUOK

TIpHKTYUY BAEETO Ha HOBOTUIAHUPAHHOT OATEPHUCKU CHCTEM Ke C& BPII IIPEKY TIOCTOSUKATa TPpadoCcTaAHMIIA
21(10,5)/x kV kako Jei oJ BHATpelHAaTa HHCTAJAIMMja Ha IIOCTOSUKAaTa (OTOHAIIOHCKA CJICKIPaHa Ha
OapaTtenoT.

85. AHAJII3A HA TPOLIOIN 3A ITPHK/IYVUOK EGT COJIAP CIIOEHH

1. OmIuT onmMc Ha IPOSKTOT

Co MPESAMSTHHOT IPOCSKT S& MPESABHUIYBaA MPHKIYIYBahe Ha JIBS SHEPTESTCKU I[SITHHH !

. (I)OTOHaHOHCKa CJICKTPOLCHTPAJIa CO HHTETpHpaH 6aTCpI/ICKI/[ CHCTEM BO HCjSI/]H CKIIOIT, H
. 6aTepI/ICKI/I CHCTEM KAKO CaMOCTOCH HE3aBUCCH TIPOSKT,

MPEKY 3a¢THHYKA BHCOKOHAIIOHCKA MPHKIYYHA HHPPACTPYKTYpa Ha HHBECTHTOPOT.
TexHIMKOTO pEIICHHE ¢ IPOCKTHPAHO TaKa INTO JBaTa IPOCKTH K& C¢ IPHUKIYYAT IPEKY CAHMHCTBCHA

TpadocTanmma 110/x kV BO cOICTBEHOCT Ha HHBECTHTOPOT, KOja IPETCTaByBa 3ac/JHHUKA TOUKAa Ha
TIPHUKJIYyYOK KOH €JICKTPOTIPEHOCHHOT CHCTEM.

2. KoHLIeNT Ha TIPUKITY Y Bathe

IIpHKTyduyBamkeTo Ha e1eKTPOSHEPreTCKHTE KAllalUTETH Ke ce pealii3Hpa Ha HallOHCKO HHUBO of 110 kV,
MPEeKY HOBOTUTAHUPAHO JATEKOBOTHO TIOJNE BO MocToeukaTa Tpadoctanmma TC Osue ITone 110/35/10kV.

HOBOHpe,Z[BI/LI[GHaTa Tpa(boc:TaHm_(a Ha HHBECTHTOPOT Ke ce TIOBP3€ CO MPEHOCHHOT CHUCTEM TIPEKY !

+ 110 KkV manexkoBo/ HIH KaOSICKH BOJ
s  OpHEHTAIHOHA JOJKHHA: OKoIy 4 km

co mTo ce 00e30eayBa CHTYPEeH, CTA0HICH U CTAHAAPACH MPHUKIYYOK COTIIAcHO 0apamaTa Ha OMepaTopoT
HA IIPEHOCHUOT CHCTEM.

3. Tpadocranma 110/x KV Ha HHBECTHTOPOT

Bo paMKH Ha MPOSKTOT ¢& TIPE/BUIYBa H3TPag6a Ha HOBAa BUCOKOHAIOHCKa TpadocTarmia 110/x KV koja
K¢ ja H3BPIYBa HVHKIIjaTa Ha:

+ cobupame Ha IIPOH3BE/ICHATA eJISKTPUYHA CHEPTHja 01 pOoTOHAIIOHCKATa ¢IEKTPOLCHTpaIa,
s  TPUKIVYYBaibe Ha GaTepUCKHOT cHcTeM Bo cikiror Ha OEIT,
e IPHKIYIYBAIhe HA OATCPUCKHOT CHCTEM KAKO CAMOCTOSH IPOCKT.
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OcHoBHE QVHKITHH Ha TpadocTaHHIaTa:

e TpaHCHOPMALIHjA O CPEAHO HATTOHCKO HHUBO KOH 110 kV,
s CJISKTPHYHA 3AIUTHTA H CEJICKTHBHOCT,

s MCPCHbE Ha CJICKTPHUHA CHEPTH]a,

s YIOpaByBambe H TAJeYHHCKH HA30D.

TpadocrarmiaTa ke Omae MPOcKTHPaHa KaKO OTBOPCHA I ITOIYOTBOPEHA MOCTPOjKA, BO COIJIACHOCT CO
TEXHHYKHTE YCIOBH U IIPOCTOPHUTE MOKHOCTH.

4. 110 KV npuriIyyeH BoJT
[IpurIyyHHOT BOJ Ke 0He30e1H eNeKTpHYHA BpcKa MmoMery:

e TpadocTaHHUIATA 110/x kV Ha HHBECTHTOPOT
H
¢  HOBOIUIAHHPAHOTO JalekopoHo node Bo TC Opue Iome 110/35/10kV.

KapakrepucTHKH:

HaroHcko HuBo: 110 kKV

JMOJDKHHA: pUomikHO 4 km

H3Bea0a: BO3MYILCH JaMeKOBO HIIH [TOA3eMeH Kadel (BO 3aBHCHOCT O/ YCJIOBHTE Ha TpacaTa)
OIIPEMa YCOTJIACeHA CO BAXKSUKHTE CTAHAAPIH 32 IPEHOCHA Mpeka.

Tpacata e IIIAHHPAHA TaKa IITO MHHHMAJHO Ke BJIHjae BP3 MIOCTOCUKATA HHPPACTPYKTYPA H 3eMjOISICKOTO
3EMJHUIIITE.

5. IlpuktydyBare Ha (pOTOHAIIOHCKATa CICKTPOLICHTpaIa

@DOTOHATIONCKATA ¢IEKTPOIEHTpada Ke OHJe TMpPHKIyYeHa Ha CPEJHOHAIIOHCKATA CTpaHa Ha
tpadoctarmmara 110/x KV mpeky:

¢ TIOBeKe CpeHOHATIOHCKH KaGelCKH BOJTOBH,
e paspojgHa roctpojka Ha CH Hieo,
*  3AIITHTHH, MEPHH H YTIPABY BAYKH TIOIHIbA.

IIpomsBeAcHATA CMEKTPHYHA SHEPTH]a O] HHBEPTOPHTE ce TpaHCPOpMEpa TIPEKY step-up TpaHchopMaTopu
H c¢ ucropauysa kol 110 kV crpanara.
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6. [IpuKIyUyBathe Ha GaTEPUCKH CHCTEM Bo ckiron Ha MEI]

BarepHcKHOT cHcTeM Koj € HHTETPHPaH BO (POTOHAIIOHCKATa eI€KTPOIICHTPala Ke OH/Ie IOBP3aH Ha HeTaTa
CpEeTHOHAIIOHCKA Pa3BO/IHA [TOCTPOJKA, IITO OBO3MOKYBa:

e CKIamMpame Ha srmmorw o OF mpoH3BoAcTRO,
s TIpa3sHewe KOH MpesKa IPeKy HCTHOT MPHKIYUOK,
s  ONTHMAJHO YIIPaByBaIbe MPEKY CHCTEM 3a YIIPABYBAaFbe CO EHEPTHja CHCTEM.

7. CamocToeH OaTepHCKH CHCTEM — MOCE0EH TTPOEKT

Ilokpaj MHTETPHPAHHOT OaTepPHCKH CHCTEM, CE IIPSJBHAYBA H CaMOCTOSH OaTEpPHCKH CHCTEM, KOj
MIPETCTaBy Ba HE3aBHCCH CHEPICTCKH KAIlaLWITeT.

OB0j HaTepHCKH CHCTEM:

uMa coricTBeH PCS crucTeM,

COIICTBCHHU TPAHCHOPMAaTOPH,

TMPUKIYUYBAHhe HA CPETHOHAIOHCKATA cTpaHa Ha Tpadoctanmiata 110/x kV,
HE3aBHCEH PEXKHM Ha paboTa, YIIpaByBame H Mepebhe.

Co oBa ce 0BO3MOXKyBa OATEPHCKHOT CHCTEM JIa YUECTBYBa KaKo TTocedeH Ma3apeH cy 0jeKT.

8. 3ammTiTa, MepeHE B YIIPaByBambe
Bo paMKu Ha TIpHKIY4OKOT ce IIPeABHIY Baar:

JajdeKoBoHa 3amTuTa 110 KV,

TpaHchopMaTopCKa 3arThHTa,

MepHH TpaHc(hOPMATOPH 32 HATIOH H CTPYja,

CHCTEM 32 JIANIGUYHHCKU HaJ30p U YTIPaBYBamhe (CHCTEM 3a HA/I30D U YIIPABYBaibe),
TEICKOMYHUKALIHCKA BPCKa CO OIEPaTOPOT Ha MPEHOCHHOT CUHCTEM.

ITPHKA3 HA MTHBECTHITHOHH TPOIIIOILTH 3A ITPHKJIYUOK

Tabena — HHBEC THIMOHH TPOITIOTTH

bEp. Onic HsHoc (€)
1 IIpoexTipame, peBU3UI, COTTACHOCTH 180.000
2 I'pagexen gen TC 11020 kV 850.000

3 2 x tparcdopmarop 110/20 kV — 40 MVA 2.600.000
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bp. Omic HzHoc (€)
4 110 kV BHCOKOHAIOHCKA TIOCTPojKa 900.000

5 20 k'V cpemHOHATIOHCKA TIOCTPOjKa 450.000

6 110 kV kaden 4 km (MaTepHjai + MOHTaxka) 1.800.000
7 Kab6emcka TanaHTepHja H 3aBPIIISTOIIH 320.000

8 SCADA U TeIeKOMYHHKAIIIL 180.000

9 3azeMjyBarbe H rpOMOOPAHCKA 3AIMITHTA 160.000
10 HcrmryBamba H IMyTITamke BO paGoTa 140.000
11 Henpenpuaexu tpomoiw (~10%) 760.000
BKVYITHO ITPUKJIYYOK:

= 8,3 — 8,7 MUIHOHH €Bpa

86. AHAJIN3A HA TPOIIIOIH 3A ITPHK/IYYOK 3EH EHEPIIHI I'PYII HET'OTHHO
COJIAP

1. Omur orwc

TIpeamer Ha 0BOJ TEXHHYKH OIIHC € IIPUKIYUOKOT Ha (POTOHAMOHCKATA eXeKTpolieHTpaia ,,DEL]
Heroruno“ Ha enekTponpeHOCHHOT cHcTeM Ha Pery Omrka MakeaoHuHja TIpeKy HOBOIIpEIBHACHA
Tpanchopmaropeka ctanuia 110/20 KV Bo coTMcTBEHOCT Ha HHBECTHTOPOT.

TIpHKITYJOKOT Ha eNeKTPOIIEHTpaIaTa Ke c€ pealu3ipa Ha HarmoHCKo HHBo o1 110 kV, co
TIOBpP3YBalhe KOH TI0cToeUKaTa cueTeMcka Tpadoctanmia Ha AJl MEIICO — TC Jiyoposo, nipexy
momemen 110 kV kaben co opreHTaIHOHA JOBKAHA 0 okoy 4 km.

2. OcHOBHM TEXHHYKH ITapaMeTpu

¢  Tum Ha enekTpaHa: pOTOHATIOHCKA €JIEKTPOLSHTpaIa

« Hamomcko HUBO Ha mpuKIyyok: 110 kV

e HaunH Ha IPUKIYYYBalbe: PaSHjaIcH NPHKIYIOK

e Touka Ha IPHKIYYYBame: JalekoBogHo Tode Bo TC Jyoposo

+ Hamnoncko HHBO Ha HHTEpHA qHCTpHOYIHja: 20 KV
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« Tpanchopmarnga: 110/20 kV
* bpoj Ha TpaHchopMaTopu: 2

+ MorkuHoct Ha TpaHchopmaropu: 2 x 40 MVA

3. KoHLeNT Ha TIPUKITY Uy BakbE

IIpouzBeaeHATA ¢ICKTPHUHA CHEPIUja o GPOTOHANIOHCKATA SNCKTPOLICHTPAIA ¢& coOHpa Ha
CPEIHOHAIOHCKO HUBO (20 kV) IIpeKy BHATpPEILHA KaGeIcKa MpexkKa U CpeTHOHATIOHCKA Pa3BoIHA
TIOCTPOjKA.

OJ1 cpeTHOHATIOHCKATA CTPAHa, SJISKTPHYHATA SHEPTHja Ce TPAHCPOPMHPA MIPEKY J[BA SHEPTETCKH
TPaHChOPMATOPH CO TTOSAMHESHYHA MOKHOCT o1 40 MV A, co mTo ¢e 00¢30¢ayBa:

e  BHCOKA CHTYPHOCT B0 paboTata (N-1 KpHTEpHYM),
*  MOMHOCT 3a IIeKCHOMITHA eKCIUToaTaIHja,
*  pe3epBHA MOKHOCT IIPH CEPBHUCHH M BOHPEIHHU COCTOJOH.

OJ1 BUCOKOHATIOHCKATA CTpaHa Ha TpaHc(opMaTOpHTe, eIeKTPUYHATA CHepTHja ce HCTIOpadyBa KOH
TIpeHOCHHOT cHcTeM Tipeky 110 kV kabencku sox go TC Jly6poso.

4. Tpadoctanuia 110/20 kV  OEI] Herotumo*

Hoporanmpanarta tpadoctanma 110/20 kV ke 0m/ie u3BeAcHa Kako HaIBOPETITHA BHCOKOHATIOHCKA
TIOCTPOjKA ¢O BO3YIIHA H30JallHja H KOMAHTHO-KOHTPOJIEH 00jEKT.

OCHOBHH (DYHKITHOHATHH 1€ JTHHH:
« 110 kV mocTpojka co:
©  JIANeKOBOIHO TTOJE,
o  JBe TPaHCPOPMATOPCKHU TTONHILA,
e IBa CHEPIETCKHU TpaHcopmaropu 110/20kV, 40 MV A,
e 20 kV cpeHOHAIOHCKA TIOCTPOjKa,
s CHCTEM 3a CONCTBEHO HAIOJyBaibe (HAH3MEHHYHA CTPYja H eHOHACOUYHA CTPYja),
s 3AINTHTHO-PEJICjHA H MEpPHA OTIpeMa,
s CHCTEM 3a HaJ30p H YIIPaBYBalhe CHCTEM 3a JaJleUHHCKH HAA30D.

Tpadocraruiiata ke 61/ie BO COTICTBEHOCT Ha HHBECTHTOPOT, A0/IeKa AaJIeKOBOAHOTO Moe o TC
Jlv6poBo ocTaHyBa Bo coricteHocT Ha AJT METICO.



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

5. 110 kV ka0encku TIPHKIYYOK

TIpukayuokoT nomery TpadoctaHuiara Ha uapecTHTOpoT H TC JlybpoBo Ke ce peamsupa co:
+« momemer 110 kV kaden co XLPE uzomarmja,
s gJHONKWICH cucTeM (3 kabmi o daza),

*  OPHEHTAIIMOHA JIOJDKHHA: oKoly 4 km.
KaGenckata Tpaca Ke OHIe M3BEICHA CO:

*  KaDENCKH pOB,

e IIECOYHA MOJIOTa,

s  MEXaHWYKA 3aIITHTA,

s TIPEIYIpPeyBaYuKH JSHTH,

e KabeNcKH MIAXTH Ha TTOTPEOHU pacTojaHMja.

MeTaJHHUTE MIAMMTORU K& OMAaT COO/IBETHO 3a36MjEHH Ha JipaTa Kpaja.

6. 3alITHTa, MEPEHE H YIIPABYBAhE

Bo pamku Ha IpHKIYy4YOKOT ce TIpeABHITYBAAT:
3amITUTHH CHCTEMH

e AudepeHIHjaliHA AN THTA Ha TPAHCHOPMATOPH,
e HaJCTPYjHA H 3¢MjOCTIOjHA 3aIITHTA,

e JaneKyBojHa 3amrtaTta 110 KV,

* [IPEHANOHCKA 3aIlTHTA.

Mepeme

e« MepHH TpaHchopMaTopu Ha 110 KV cTpana,

e  MCPCHE HA aKTHBHA M PCaKTHBHA ¢JICKTPHYHA CHEPTIja corlacHo yeaosute Ha METICO.
YIpaByBame

s JIOKAJHO H JJAICUHHCKO YIIPABY BaIbe,

* CHCTEM 3a HaJ30p H YIIPaByBaibe HHTETpaLlHja,

. TEJICKOMYHHKAIHCKa BPCKa MPEKY ONMTHYIKH KabeL
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7. 3azeMjyBambe H TPOMOOPAHCKa 3alITHTA

Ke ce M3BeAe 3acAHUYKH CUCTEM 32 3allITHTHO 3&36ijBaH:e Ha Tpa('l)OCTaI{[/]l[aTa H KabeacKaTa Tpaca,
€O OTIIOP BO JO3BOJCHHUTE I'PaHHUIN COTJIACHO BaKEHKNUTES TEXHUYIKHU ITPOITHCH.

Fp0M06pch1<aTa 3aIITHTA K& 61/[£[G H3BEJICHA CO HAJIBOPEIIIHH U BHATPSIIHU 3AIITHTHH €JISMSHTH.

8. Ucrutypama U MyITame BO pabota

Ilo 3aBpHIyBame Ha CHTE MOHTAKHH PabOTH K¢ C¢ M3BPIIAT:
s  BHCOKOHAIOHCKH HCITHTYBarba Ha 110 k'V kaGen,

s TeCTHpAH:E Ha 3alITHTHH PEJeH,

¢  (YHKUHOHATHHU IPOBEPKH,

* npoOHa paborta,

. TEXHUYKHU TTPHEM H MTPHUKITYIY Balbe Ha SICSKTPOICHTpaIaTa.

TIPUKA3 HA TPOHIOLTH 3A ITPUKJIYUOK

(adanmupany 3a uzeedba 6o Penybnura Maredonuja)
| Bo TponiolmTe He ce BRIYYEHH:

s  (oToHATIOHCKH MaHe M H HHBEPTOPH

e  DaTepHCKH CHCTEMH

* pHarpeiHa OF onpema

Tabena — WHBEC THIIHOHH TPOITIOTTH

bp. Omnic HsHoc (€)
1 IIpoexkTHpame, pEBU3HH, COTJIACHOCTH 180.000
2 I'pagexen nex TC 110/20 kV 850.000
3 2 % tparcdopmarop 110/20 KV — 40 MVA 2.600.000
4 110 kV BHCOKOHATOHCKA TIOCTPOjKa 900.000
5 20 kV cpemHoHaOHCKa TIOCTpOjKa 450.000

6 110 kV kaden 4 km (MaTepmjan + MOHTaxka) 1.800.000
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bp. Omic HzHoc (€)
7 Kabemcka TATaHTE pHja H 3aBPILICTOIIH 320.000

8 SCADA u TenekoMyHUKalHH 180.000

9 3azeMjyBarbe H rpOMOGPAHCKA 3AMITHTA 160.000
10 HcrmryBamba H IMyTITake BO paboTa 140.000
11 Henpeapuaexu tpomoiu (~10%) 760.000
BKVITHO ITPUKJIVUOK:

~ 8,3 — 8,7 MUIMOHM eBpa

87 AHAJIM3A HA TPOILIOITH 3A ITPHUK/IYHOK BAJIKAH COJIAP I'POYII 100
KOYAHHU ©OTOBOJITAHMYHA EJIEKTPAHA “COKOJIAPTIN”

1. OmuT ormc

IIpeameT Ha OBOj TEXHHYKH OIHC ¢ IIPHKJIYYOKOT Ha (poTOHAIIOHCKATa enekTpolieHTpana ,,GEL]
CokomapI™ Ha eJeKTPONpPeHOCHHOT cHcTeM Ha Pery0imka Make joHHja TipeKy HOBOIUIAHHPaHA
Tpadoctanmiia co HaroHckd HuBoa 400/110/35 KV, m3rpajeHa BO paMKH Ha eHepTeTCKHOT KOMIIIEKC Ha
HHBECTHTOPOT.

Co orJiet Ha TOXEMHOT HHCTANMPAH KallAIATET Ha eJeKTpaHaTa, MPHKIYUyBameTo € TIpeJsHaAeHo Ha 400
k'V HamoHCKO HHBO, CO MITO ce 00e30e/yBa CUTYPHA eBaKyalllja Ha IIPOM3Be/IeHATA eJIeKTPHYHA €Heprija
H cTabIuIHa padoTa Ha MIPEHOCHUHOT CHCTEM.

2. OCHOBHH TE€XHHYKH IapaMeTpH

T Ha enekTpaHa: QOTOHAMOHCKA CICKTPOLICHTpaia

HamnoHcko HHBO Ha mpHKTYyUoK: 400 kKV

HaumH Ha IpHKIIyYyBambe: pajHjaieH NPHKIYYOK CO TYIUH JaTeKOBO/

Touxa Ha npuKIYYy Bambe: ocToeukd 400 kV ganexkoso ko TC ITItum HOBA
HanoHckn HUBOA Bo TIpHKIYUHA Tpadoctammmia: 400 / 110/ 35 kV

Tpancdopmaropeka ompema:

e 3 X eHepreTcku Tpanchopmatopu 400/110/35 kV — 200 MV A
e 10 x eHepreTcku Tpancdopmatopu 110/35 kV co MOKHOCT coTlTacHO TIPoeKTHATA KOH(PUTYpaIfja
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3. KoHLENT Ha IPUKITY Yy Bambe

IIpousBeacHATA ¢ICKTPHYHA SHEPTHja O () OTOHATIOHCKATA SISKTPOLISHTpaIa ¢ codupa Ha 35 kV
HATIOHCKO HUBO IIPSKY BHATPEIIHA KaDEICKa MPEKa U CPEIHOHAIOHCKA Pa3BOJHA IOCTPOjKA.

Op 35 kV HuBo, eHepTHjaTa ce TpaHchopmupa mpexy 10 tpancdopmaTtopu 110/35 KV, co mito ce
dopmrpa 110 KV coOHPAUKH CHCTEM.

TMoHaTaMy, eNSKTPHUHATA SHEPTHja ce TpaHcPOPMUPA NPEKY TPH MIABHH SHSPTeTCKU TpaHc(HOopMaTopu
400/110/35 kV co MokHOCT off, TIo 200 MV A, TIpeKy KOH ¢& BPIIH AUPEKTHA HCTTOPaKa BO
CICKTPOIIPECHOCHATA Mpe:Ka Ha 400 KV HaIlOHCKO HHBO.

OBO0j KOHIIETIT OBO3MOKYBA:

MO/IyJIapHa H3Tpaaoa,

He3aBUCHA paboTa 1o TpaHc popMaTopeku GI0KOBH,
BHCOKA cUTYpHOCT (N-1 KpUTepHYM ),

MOZKHOCT 3a (pa3HO IIVILUTAEE BO padoTa.

4. Tpadoctaruiia 400/110/35 kV  Cokomaprpi“

Hosomnanupasara TpadocTaHHI[a TIPeTCTaBy Ba LIEHTpaJIHa MPHKIYYHA TOYKA MoMely (pOTOHAIIOHCKaTa
€IEKTPOICHTPAIa H eIeKTPOIIPEHOCHHOT CHCTEM.

4.1 400 kV mocTpojka

e  OTBOpCHA, BO3AYIIHO H30MHPaHa TTocTpojka (ALS),
e TYIUIHM CHCTEM Ha COOHPHHIIM,

e  TpaHc(OPMATOPCKH MO EBA,

s JAJICKOBOAHH MOJHIHA,

*  CIOJHH H MEPHH ITOJIHEA.

4.2 110 kV mocTpojka

e  OTBOPEHA WIH MOTYyOTBOPSHA H3BEA0a,

« mommka 3a 110/35 kV tpancdhopmaropn,

+  COOHPHHYKH CHCTEM CO BHCOKA CHTYPHOCT,
s DPE3ePBHH ITOJHIHA 33 HIHH IIPOILIHPYBatha.

4.3 35 kV moctpojka
e BHATPEIIHA MOCTPOjKA CO METATOKIONICHH KEIHH,

. BaKyMCKH TIPCKHHY Ba1H,
. CEKIMHOHHPALE 110 OJIOKOBH Ha CJICKTpaHara.
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5. EHepreTcKu TpaHchopMaTopH
5.1 I'mapHM TpaHCPOPMATOPH

o« um: 400/110/35 kV

s MOKHOCT: 200 MVA

s 0Opoj: 3 mapUHBa

s CHCTeM Ha Jageme: ONAN/ONAF

e perynaija Ha HaroH o ToBap (OLTC)

5.2 Cpenuu TpaHchopMaTopu

o Tum: 110/35 kV
«  Opoj: 10 mapuirba
e« yHKIMja: 6I0KOBCKA TpaHC() OpMAaIHja H cOOHPaIbe Ha ITPOH3BOACTBOTO.

Cekoj TpaHchopMaTOp € OIpeMeH ¢0 KOMIUICTHA 3aIlITHTa, MOHHTOPHHT Ha MacJo, TeMIepaTypa, TacOBH
¥ JAJICUHHCKO CIICCHE.

6. 400 KV manekoBoAeH MIPHKITYYOK

IIpHKTyduyBambeTo Ha TpadocTarmiiaTa ,,COKOMapIH“ KOH eNEKTPOIIPEHOCHATA MPEXKA KE ¢& peamsipa
TIPEKy:

« ayrum 400 KV gamexoBo,
s  OpHEHTAIMOHA TOJLKWHA: oKony 4 km,
s  IIPHKIVYYBabe KOH mocTocukuoT 400 KV manexosox mro soau koH TC Iltun HOBA.

JlamekoBoA0T ke OHJIe U3BEJEH CO:

YEIIMYHO- PEIIETKACTH CTOIOOBH,

(a3HH NPOBOJHMIIU CO COOABETEH IPECEK,

3amTUTHH jaxkuiba co OITTHUKO 3A3EMIVBAUKO JAJKE BiakHa,
KOMIIJIETHA TPOMOOpaHCKa 3aIITHTa.

7. 3alITiTa, MEPCEbE U YVIIPABYBAIbe
CHcTeMOT ke OUJIe OTIPEMEH CO:

nmaxexyBoaHa samtata 400 kV (aubepeHIjamHa u JHCTAHITHCKA),
TpaHcopMaTopeka qUdepeHITHjalHa 3aIlITUTa,

3AINTHTA 0J] 38MjOCII0] U IIPESOIITOBAPY Batbe,

MEPHH TPaHC(POPMATOPH 3a CTPYja U HATIOH,

CHCTEM 33 HAZ30pP U YIIPABYBAE CHCTEM 34 JAJCUHHCKH HAJ[30D,
TENIEKOMYHHKALIHjA CO OTIEPATOPOT HA TIPEHOCHHOT CHETEM.
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8. 3azemjyBame 1 6e30eHOCT

Ke ce H3TPpagu HHTCTPHPaH 3&3€ijBa‘-{KI/I CHCTCM 3a LICIaTa Tpa(bocm}mua H JAJICKOBOIHATa Tpaca, CO
OTTIOP BO AO3BOJCHHUTE TPAHHIIH COTJTACHO BAKEUKHTE TCXHHYKH ITPOTHCH.

Hpe,E[BI/I,EleHI/I CC H CUCTCMH 3a.

e TpoMOOpaHCKa 3aIITHTa,
¢ TIPOTHBIIOKAPHA 3AINTHTA Ha TPaHC()OpMaTOpH,
e  KOHTpPOJIA Ha TIPHCTAII M BHAEO HA30p.

9. HemmTyBatha U TIVIIITATRE BO PaboTa
Ilo 3aBprryBame Ha paboTHTE Ke ce H3BPILAT:

MEXaHHYKH U eeKTPHYHH HCITHTY Batha,
BHCOKOHAITOHCKH TCCTOBH,

TECTHpame Ha 3allITUTHTE U YIIPaBYBAKETO,
CHHXPOHH32I[Hja CO MpeXkKaTa,

npoOHa H KOMEPLIHjaJHa padoTa.

ITPHKA3 HA TPOIIOITH 3A ITPHKJIYUOK

HHBeC THIHOHH TPONIOLH (OPHEHTATHBHH)

bp. Ormc H3Hoc (€)

1 IlpoekTHpare, cTYAHU, COLJIACHOCTH 900.000

2 TI'pagexen nex TC 400/110/35 kV 5.500.000

3 3 x tpaHchopmatopu 400/110/35 kV — 200 MVA 33.000.000 — 36.000.000
4 10 x Tpanchopmaropu 110/35 kV 9.000.000 — 11.000.000
5 400 kV mocTpojka 7.500.000

6 110 kV mocTpojka 4.500.000

7 35 kV noctpojka 3.600.000

8 Jymum 400 kV gamexoBon = 4 km 7.000.000 — 8.500.000
9 OIITHYKO 3A3EMJVBAYKO JAKE u tenekoMyHukarpu 1.300.000

10 3asemjyBambe U TpoMOOpaH 1.000.000

11 SCADA u ynipaByBame 1.200.000

12 Hcrmrypaiba U IMyTITame BO padoTa 900.000

13 Henpearugenu tporonu (~10%) 6.000.000
BKVITHO ITPHKJIYYOK:

~ 80 — 88 MHUIHOHH eBpa
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88 AHAJIM3A HA TPOHIOITH 3A TTPURJIYHOK JIITY BC JbYBAII JTOOEJI JbYBAIII 2
1. Omur ormic

Co IIpeIMETHHOT IPOESKT ce MPEABH/IYBA BrPajlyBambe Ha OATePHCKH CHCTEM 3a CKIAAUPAIhe Ha
enekTpruHa eHeptija — BCCE | Jby6arm 2, Bo paMKH Ha BEKETOCTOCUKA (hOTOHATIOHCKA
¢ICKTPOLICHTPAIA TIPHKIYUCHA HA ¢NSKTPOAUCTPHOYTHEHHOT CHCTEM Ha Perty Ommika MakeToHja.

OCHOBHATA HAMEHA Ha DATEPUCKHOT CHCTEM € 3ToJIeMYBaihe Ha (PIeKCHOHITHOCTA BO pabOTEHETO HA
SHCKTPAHATA, OTITHUMU3AIH]A Ha MCTIOPAKATA HA SICKTPUYHA CHEPTHja KOH MPEKATA H OBO3MOXKY BAthe
HATIPEHU PEKUMH Ha pa00Ta KaKo IITO ¢¢ BaJaHCHPahe Ha MPOM3BOACTREO, YIIPABYBAGE CO BPBHIL
OITOBAPYBaEha M YUCCTBO Ha I1a3aPOT Ha CICKTPUYHA CHEPIH)A.

2. OCHOBHH TEXHHYKH IapaMeTpH

+ Tumm Ha cHcTeM: DaTEPHCKU CHCTEM 3a CKIaIHpame Ha enekTpiyHa eHepruja (FATEPUCKI
CHCTEM)

¢ HauuH Ha IpHKJIVYYBae: BO paMKHU Ha rocToeyka DEIT

« HamoHcko HHBO Ha MPHKIYYOK: cpeficH HammoH (20 kV)

e MoKHOCT Ha OATEPHCKIOT CHCTEM: COTJIACHO MPOSKTHATA JOKYMCHTALIH)a

7. Unejuo pementie BCCE JhyGam 2

s  Pexkum Ha paGoTa: ABOHacoUeH (TIONHE e / TIPa3Hehe )
« Tum Ha GaTepuH: TUTHYM-jOHCKH, KOHTejHepcKa n3Be0a

3. KoHLENT Ha TPUKITY Yy Bakbe

BbarepuckioT crcTeM Ke Omie TIPUKIYUCH BO BHATPEIHATA CICKTPOCHEPTCTCKA MHCTaIallija Ha
MocTocUKaTa poTOHAIMOHCKA eICKTPOLICHTPala, 0¢3 GopMHpame Ha MocecOHa IPHKIYYHA TOYKa KOH
JUCTPUOYTHBHATA MpPEKa.

IIpurrydyBameTo ce peamisipa Ha AC cTpaHaTta (HaM3MEHITYHA cTpYyja-coupled pemieHe), Ha
3aeAHHUKATa CPeTHOHATIOHCKA COOMPHHIIA Ha €IEKTPAHaTa, IMTOCTaBeHa IT0 MEPHOTO MECTO HA OIEPaTopoT
Ha JUCTPHOY THBHHOT CHCTEM.

Co oBa PCIICHUC CC OBO3MOKY Ba:
. IIOJIHCHC Ha 6aT€pI/H/IT€ oa q)OTOHaHOHCKO IIPOH3BOACTERO,

. TIOJIHCHC O Z[I/ICTpI/IﬁyTI/IBHaTa MpCEKa,
. TIPa3sHCILC HA 6&T€pI/ICKI/IOT CHCTCM KOH MpPCiKaTa MPCKY IMOCTOCHKHOT IMPHKITY YOK.
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4. CoctaB Ha OaTEPUCKHOT CUCTEM
BCCE ,,Jby6arm 2 ¢¢ cOCTOU 0 CASTHUTS PVHKITHOHATHE 1[CIIITHE

+  (aTepHCKHU KOHTEjHePH cO 6aTepHCKH MOIY JTH,

e CHCTEM 3a YIIPaByBambe co 6atepiu (BMS),

e CHCTEM 33 KOHBEP3Hja Ha ¢HepTHja — PCS HHBSPTOPH,

e TpaHc(OPMATOPCKa OIIPEMa 3a IIOBP3YBAEBE Ha CPETHOHAIIOHCKO HHBO,
*  3aIITHUTHA, MEPHA H YIIPaByBavka OIIpeMa,

*  CHCTEMH 3a JIaJICHE, IPOTHBIIOKAPHA 3aIITHTAa H MOHHTOPHHT.

Tpancdopmarmjata 01 HHCKOHAIIOHCKO KOH CPEAHOHAIIOHCKO HHBO CE BPIIH IPEKY THIICKH
TpaHc () OPMaTOPCKH CTAHULEH, KOU c€ AC/ 0] IPUKITYHOKOT.

5. TpaHcpopMaTOPCKH CTAHUTIA

3a IpHUKITyYyBamke Ha OaTEPHUCKHOT CHCTEM e IIPEeABH/[YBA HHCTAMAIH]ja Ha KOMITAKTHH
TpaHchOopMAaTOPCKH CTAHUIH, CO TIpeHOoceH o fHoc THITHYHO 20/0,8 k'V (11 eKBHBaNIeHTHO COTTIacHO
TIPOEKTOT).

TpancdopMaTopckuTe CTAHHIH 068368,y BaaT:

CUTYpHa TpaHcdopMalHja Ha eHepryjaTa,

SJISKTPHYHA CEISKTHBHOCT,

MOKHOCT 32 HE3aBHCHO MCKIIYUYBahe Ha GATSPHCKHUOT CHCTEM,

VCOTIACYBahe CO TEXHHYKHTE VCIOBH HA OIIEPATOPOT HA JUCTPHOYTHBHHUOT CHCTEM.

6. Kabmiparbe U eNeKTPHYHH BPCKH
6.1 efHOHAacOYHA CTPYja cTpaHa

€IHOHACOYHA CTPYja KaOIIpameTo TH IOBP3Y Ba batepuckure Moayim co PCS HHBEPTOPHTE U € H3BESICHO
©0 KaOM COOIBETHH HAa MAKCHMAJHHUTE €THOHACOUHA CTPYja HATIOHH U CTPYH.

6.2 HaH3MCHHYHA CTpPYja CTpPaHa
HAM3MEHUYHA CTPYja IIOBP3YBABETO CE PEaI3HPA CO:
s  HHUcKoHamoHcKH Kabmu omely PCS u TpaHc hopMaTopHTe,
¢  CPEAHOHANOHCKH Kabi of TpaHcdopmaTopckuTe craHyiy Jo CH pa3pofHaTa TIOCTpojKa Ha

CIICKTpaHarTa.

KaGmure ce MMOJIOKYBaar BoO KaGelICKH POBOBH CO COOABETHA MEXaHHYKa U SJICKTPHYHA 3allITHTA.
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7. 3amTrTa U 3a3eMjyBathe

Cute MeTaJHHU JC/IOBU Ha 6aT6pHCK.I/IOT CHCTCM H TpaHCCbOpMaTOpCKI/ITe CTAaHIMITH CC TIOBP3YEAAT Ha
IIOCTOCUKHOT SaSGijBa‘IKI/I CHCTCM Ha CJICKTPaHaTa.

IIpeapuacHu ce:

®  3AINTHTA OJ] KPATOK CIIOj H MPEOTITOBAPY BAIhe,
*  3eMjOCIIOjHA 3aIMTHTA,

s TIPEHAMOHCKA 3aIITHTA,

e IRCIHAYYBAHE HA [IOTCHIN)AJH.

8. YopapyBamwe H Ha30p
BarepHCcKHOT CHCTEM € OIPEMEH CO CHCTEM 3a YIIPAaBY BaEhe CO €HEPIHja CHCTEM KOj 0BO3MOKYBa!

e ABTOMATCKO YTIPABYBAIHE CO MOHEIHE H MPA3HEHE,

e Cle/EHe Ha cocTojOaTa Ha DaTepHmUTE,

s TANCYHMHCKH HAA30D,

s HHTErPAalMja coO CHCTEM 3a HAJ30D H YIIPaBYBAIhe CHCTEMOT Ha (POTOHATIOHCKATA
SJISKTPOLEHTPAJIA.

9. UcrmiTyBama | TIITalkhe BO padoTa
Ilpes mymTame BO peIOBHA CKCIIIOaTallja K¢ ce N3BpIIaT:

e bYHKIHOHATHU TecToBH Ha PCS cHeTeMOT,

*  TCCTHPAEC Ha 3aIUTHTHIC,

*  HCIMTYBame Ha TPAaHCPOPMAaTOPCKHUTE CTAHMIH,
* TipoOHa padoTa Ha OATEPUCKHOT CHCTEM.

ITPHKA3 HA TPOITIOITH 3A TIPHKJIVUOK

IIpHKTydyBambeTo Ha HOBOIUIAHHPAHHOT 6AaTEPHCKH CHETeM Ke cé BPIIM IIPeKy TocToedKaTa TpadocTaHmIa
21(10,5)/x kV kako Jem o] BHATpelTHATa HHCTANAIMja Ha TIOCTOeuKaTa (hOTOHAIIOHCKA eNeKTpaHa Ha
GapaTemnoT.
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89.AHAJIM3A HA TPOIIIOITH 3A TTPUKJITYYOK EKOMEH
1. Omur orwc

Co mpeAMETHHOT TIPOEKT ce TIPESABH/YBa IIPUKIYYyBamke Ha (POTOHAMOHCKA €JIEKTPOLICHTpaIa Ha
€IEKTPOAHCTPHOY THBHATA Mpeska Ha Permy6imka MakeoHHja. ExexTporieHTpanaTa nipHmara Ha
TpyIaTa Ha JUCTPHOYHPAHH [IPOH3BOIHH H3BOPH Ha SNIEKTPUYHA €HEPIH)ja, KOH paboTar MmapaneiHo
€O jaBHATA CPE/HOHATIOHCKA MpPE:Ka.

TIpousBeeHaTa €ISKTPHYHA SHEPrHja 01 POTOHANIOHCKHTE MOy JIH TIPEKY HHBEPTOPCKH CHCTEM G
TpaHcopMUpa Ha cPeTHOHATIOHCKO HHBO H ¢ UCTIOPAvy Ba BO JHCTPHOYTHUBHATA MPEHA, MPH HITO C&
00e30eMyBa CHTYpHa, CTaOMITHA H TEXHIWYKH YcOTTaceHa padoTa Ha TIOCTpojKaTa.

2. OCHOBHM TEXHHYKH ITapaMeTpu

e  Tum Ha eneKTpaHa: pOTOHATIOHCKA CIEKTPOLICHTpaTa

e HaunH Ha IpUKIyYyBatbe: JHPSKTHO Ha AHCTPHOYTHBHA MpeKa
+ Hamnoncko HuBo Ha mpakiIyyok: 20 kV

e JlomkHHa Ha TIPHKITYYHHOT Kabesr: ooy 400 m

+ Touka Ha NpHKIYYYBame: TTocToeuku 20 k'V kaben

¢ Tum Ha IPHKITY4OK: KabeIcKu

e TpaHchopMaTOp: COTIACHO MPOCKTHATA TOKYMECHTAITH]a

3. KoHILeNT Ha IPUKITY Uy Bakbe

TIpuxiydyBameTo Ha PpoTOHATIOHCKATA eJEKTPOLIEHTpaa ce peamsupa Ha 20 kV cpefHOHAIIOHCKO
HHBO, [IPeKy HOBOTIPE/IBHCH IIPHKIY YeH Kabell Koj ce MoBp3yBa Ha eKerocToeukH 20 kV kaden of
JHCTPHOYTUBHATA MpeXkKa.

TIpomseeaeHaTa eneKTpHUHA eHeprHja o/ POTOHATIOHCKHUTE HHBEPTOPH ce coOHpa Ha HHCKOHAITOHCKO
HHBO H IIPEKy eHepTeTCKH TpaHcdopMmatop ce Tpancdopmupa Ha 20 kV, o kaje 1To ce Hellopadysa
KOH JHCTPHOYTHBHATA MPEKA.

4. Tparcdopmaropcka cTaHHTIA

3a moTpebuTE Ha TIPHKIIYYOKOT ¢& TIPEIBIYBA HHCTANAllHja Ha THIICKA TPaHCHOPMATOPCKa CTAHHI[A
20/0,8 KV (i eKBUBAJIEHTHA COTJIACHO TIPOSKTOT).

TpaHcdopMaTopcKaTa CTAHMIIIA TH W3BPILYBA CJICTHUTE (YHKIII:

e TpaHcOpPMAIHja Ha CACKTPHIHATA CHEPTHUja 0/1 HUCKO Ha CPEeTHOHATIOHCKO HIBO,
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e  CJICKTPHYHA 3AIITHTA M CEJICKTHBHOCT,
e 6e36eHO MPHKIYUYBamkbe KOH AHCTPHOY THBHATA MPEsKa,
*  MOSKHOCT 3a JIOKAJHO U JaJe4YHHCKO HCKIYYy Bambe.

MoKkHocTa Ha TpaHC(bOpMaTOpOT € OTIpEJICJI€Ha COTIacHO HHCTAIMPAHHOT KallalHTET Ha
(l)OTOHaHOHCKaTa CIICKTPOLICHTPAIA.

5. Cpe AHOHATIOHCKH KabeICKH TPUKIYYOK

TIpHKITYYOKOT KOH TUCTPHOYTHBHATA MpeKa Ke ce H3Be/[e CO:

+ mogeme 20 kV kaden co XLPE uzonaimja,

*  OpHEHTAIFOHA JOLKNHA: oKoly 400 m,

e KaDEJICKH POB CO ISCOYHA IMOUIOTA, MEXAHHYKA 3alITHTA H IPEIYIPESAyBadKa JICHTA.

Ha ToukaTta Ha IPHKITYYY Bathe Ke ce M3Be/ie Kabelcka cimojka co rmoctoeukuor 20 kV xaben, Bo
COTJIACHOCT CO TEXHHYKHTE YCIIOBH HA OIePAaToOpOT Ha JHCTPHOYTHBHHOT CHCTEM.

6. 3amTHTa U CENEKTHBHOCT

Bo paMKu Ha NPHKIYYOKOT ¢€ IPESABHAYBAAT CJICIHUTE 3AILTUTHH MCPKHU:
¢ HaJCTPYjHA 3AIITHTA,

s 3eMJOCIIOjHA 3aIMTHTA,

e  TIPEHANOHCKA 3aIlITHTA,

*  CCICKTHUBHO MCKJIYUYBAELE IMPH ASPEKT.

3aMTUTHTE C¢ YCOTTAACCHH ¢O MPEKHUTE TIPABIUIA M TCXHITYKHTE YCIOBH Ha OTIEPaTOpoT Ha
JHCTpHOYTHBHATA MpexkKa.

7. 3azeMjyBame H IPoMOOpaHCKa 3alITHTa

CHTe METATHHU JACTIOBH HA TpaHC(bOpMaTOpCK&Ta CTaHHUIA U CJICKTPHYHAaTa OIpEMa €< ITOBP3Y BaaT Ha
CHCTCM 3a 3alUTHTHO SaSCijBaHﬁ.

Ce 06e3bemyBa:
s H3e/HAYYBAbE HA IIOTSHIH]AITH,
s 3amTHTa 0J] aTMOochePCKH TpasHebha,

. OTIIOP Ha 333€ijBJH:€ BO JO3BOJCHUTC TPAHUIH COTJIACHO BAKCUKHTC IIPOITHCH.
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8. Ucrutypama U MyITame BO pabota

Ilo 3aBpmryBame Ha MOHTa;KHHTE PabOTH Ke ce H3BpIIAT:
*  Meperba HAa M30JAITHja Ha KaGJmTe,

e  (YHKIMOHATHO TECTHpAaHE Ha 3aITUTHTE,

s IIpOoBepKa Ha TpaHcdopMaTopor,

« TipobHa paboTa,

e TIPHKIYy4YyBambe BO JUCTPHOYTHBHATA MpEXkKa.

TIPMKA3 HA TPOHIOLM 3A ITPHIKJIYUOK

(aoanmuparu 3a uzeedba 6o Penyonura Marxedonuja)
| Bo tpomionmTe He ce BKIYYEHH:

e  (oTOHATIOHCKH TaHE I

*  HHBEPTOPH

« rxoHcTpykimja 0 OF ompema

V' TpaHchopMaTOPOT © BKILYUYeH KAKO JeJT 0] TIPHKITYYOKOT.

OpHEHTaTHBHH HHBECTHIIHOHH TPOITIOTH

bp. Omiic Hsnoc (€)

1 [IpoexTHpatbe, peBU3Hja H COTIACHOCTH 15.000 — 20.000

2 Turcka TC 20/0,8 KV co TpaHchopMaTop 110.000 — 150.000
3 CpeTHOHAIIOHCKA Pa3Bo/HA OlpeMa 35.000 — 50.000

4 20 kV kaben (400 m) 40.000 — 55.000

5 Kabemcku poB, TIecoK, 3aIlITHTA 25.000 — 35.000

6 Kabemcku crmojke H raaHTepHja 15.000 — 20.000

7 3azeMjyBambe H IpoMoGpaH 10.000 — 15.000

8 HcermryBama H MyTITamke Bo paboTa 8.000 — 12.000

BKyHHa OpPUSHTaTHBHA BPESAHOCT Ha MPUKITYHOKOT:

=260.000 —355.000 €
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90.AHAJIM3A HA TPOIIOITH 3A TTPUKJIYYOK BUX COJIAP EHEPIIN
1. OmuT ormc

Co IpeAMETHHOT NPOEKT ¢ NMPEABH/YBa H3TPaada U NMPUKIYIyBamhe Ha OaTePHCKH CHCTEM 3a
CKJIaAHpaIhe Ha eNeKTPHYHA eHepTHja co HHCTAMMpaHa MOKHOCT o 35 MW H BKYIICH eHepIreTCKH
ramaiuteT of, 70 MWh, Ha eTeKTpoTipeHOCHHOT cHcTeM Ha Perry6inka MakeoHija.

BaTepHCKHOT CHCTEM € HaMeHeT 3a 00e30eIyBatbe CHCTEMCKH YCIYTH, OalaHCHPaIbe Ha
SJIEKTPOSHEPTETCKUOT CHETEM, ¢TaSHIM3aIMja HA HATTOH H ppeKBeHIM]{a, KaKO H 3a ONTHMH3AIMja Ha
HCTIOPAKATA Ha eNEKTPHYHA €HEPTH]ja BO YCIOBH Ha 3TOJEMEHO YUECTBO Ha 0GHOBIHBH U3BOPH Ha
CHEPIHja.

TIPHKIYUY BaEbeTO HA GATSPHCKHOT KOMIUIEKC Ke ¢e Pealli3Hpa IPeKy HOBOIIPSABH/IgHA TpadocTaHHLIA
110/x kV co uHeTamipada TpaHchopMaTopeka MokHOCT o 40 MV A, koja ke 6ue M3rpajeHa BO PaMKH
HAa JIOKALIHjaTa Ha HHBSCTHTOPOT.

2. OCHOBHH TEXHHYKH IapaMeTpH

e Tum Ha TIocTpojKa: OaTepPHCKH CHCTEM 3a CKIAIHpame Ha enekTpuuHa eHepruja (BATEPUCKH
CHUCTEM)

¢« HHcTamupaHa akTHBHA MOKHOCT: 35 MW

+ Eneprercku kanamuteT: 70 MWh

« Hamomcko HUBO Ha mpuKIyyok: 110 kV

+ TpanchopmaTopcka MOKHOCT: 40 MV A

e Tum Ha NpHUKITY4OK: KabeJIcKn

e JlomKyHa Ha TIPHKJIYYCH KaOEI: OpHEHTaHOHO 4 km

* Touka Ha npuxiy4dyBawe: TC [MItun HOBA

s Pexum Ha pa®oTa: ABOHaco4YeH (MOTHEHE U MPa3HEH:e)
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3. KoHLEenT Ha IPUKITY Yy Bakhe

BaTepHCKHOT CHCTEM € MOBP3aH ¢O eNSKTPOSHEPreTcKaTa Mpeska MpeKy coricTBeHa TpadocTaHua 110/x
kV, Koja ipeTcTaByBa rJlapHa MHTEpdEjc TOUKA TIOMETY 0aTePUCKHOT KOMIUIEKS M €IeKTPOIMPEHOCHHUOT
CHCTEM.

EnexTpiyHaTta eHeprija o)1 6aTepHCKHATE MOTYIH TIPeKy CUCTEMUTE 3a KoHBep3Hja Ha eHeprHja (PCS) ce
TpaHc()opMHUpa Ha CPeTHOHATIOHCKO HHBO, 10 IITO [IPEKY €HEPTEeTCKU TPaHC(PopMaTop ce BPILH
TpaHchopmanija Ha 110 kV 1 Hcrmopaka KoH TIpeHOoCHATa MpeKa.

Co BaKBOTO TEXHUYKO PEMICHUE ¢C€ OBO3MOMKY Ba:

HE3aBHCHA M KOHTPOIHPaHa HeTIopaka Ha eHeprija,
MOJTHE e Ha DaTePUHTE O]l MpeKa,

AKTUBHA TIOJUIPIIKA HA CHCTEMCKHTE MOTPEOH,
BHCOKA (MIIEKCHOMITHOCT BO eKCTUIoATAIHjaTa.

4. Tpadocrarmia 110/x kV

3a moTpebuTe Ha OATEPHCKHOT KOMILIEKC Ce& IMPEABHAYBA M3rpaa6a Ha HoBa TpadhOCTaHHUIA CO CISTHHTE

Kap aKTepPUCTUKH:
*  HamoHCKH HHBoa: 110/x KV,
¢ gHepTeTcKH TpaHcdopMaTOp co HOMHHAIHA MOKHOCT 40 MV A,
e perynaifja Ha HaroH o ToBap (OLTC),
¢  CHCTeM 3a COTICTBEHO HAIMOjyBathe (HAH3MEHMYHA CTPYja H eHOHACOYHA CTPY]ja),
*  3AIITHTHO-PEJICjHA H MEPHA OTIpeMa.

TpadocTarnmaTa ke Oume orpeMeHa co:

110 kV BHcokoHammoHcKa TiocTpojka (ALS mmu GIS),

CPSAHOHATIOHCKA Pa3BO/THA TTOCTPOJKA,

KOMaHTHO-KOHTPOJIEH 00jeKT,

CHCTEM 32 HAZ30pP H YIIPABYBAIHE CHCTEM 3a JAJCUHHCKH HAJ30D H YIIPABY Bakhe.

5. 110 kV kadesicKu NPHKIYYOK

IIpurorydyBameTo Ha TpadocTaHHIATa Ha HHBECTHTOPOT KOH SIEKTPOTIPEHOCHUOT CHCTEM KE C&
peamuzupa mipeky 110 kV momsemen kaben co XL.PE u3onaija, co OpHSHTAITHOHA JTOJKHHA O OKOTY 4
km.

Kabexnckata BpcKa ke ce H3BeIe noMery TpadocTaHMIaTa Ha OapaTenoT U Tpadocranuata TC ITItum
HOBA, mpu mito ke ce o6e3deau:

COOABETHA MEX aHHYKA 3AIITHTA,
KaOeNICKH MAaXTH U CITOJKH,

323eMjyBambe Ha METAJIHHUTE TUIAIITOBH,

VCOTIACEHOCT CO TEXHHYKHTE YCIOBH HA OTIEPATOPOT HA TIPEHOCHHOT CHCTEM.
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6. 3aIlITHTa, MEPEHHE U YIIPABYBAhe
CHceTeMOT Ke OILIE OTIPEMEH ¢O KOMITISTHA 3AIlITHTHA H YIIPABYBAUKa OIIPEMa KOja BKIYUYEa:
« TpaHcdopmaropeka AudepeHITHjaTHA 3aITHTA,
e JaleKyBOAHA M Kabexcka 3ammuta 110 kV,
e 3AIITHTA O] 3¢MjOCIIOj H IIPSONTOBAPY BALSE,
e  MCPCHE HA aKTHBHA H PCaKTHBHA ¢ICKTPHYHA CHEPTH]a,

. TCJICKOMYHHKAITHCKa BPCKa CO AUCTICUCPCKHOT LICHTap.

VIIpaByBamkhETO ¢O GATEPHCKUOT CHCTEM Ke OIS HHTSTPHPAHO CO CHCTEMOT Ha OIepaTopoT Ha
MIPSHOCHHOT CHCTEM.

7. 3azemjyBambe, 0e30eHOCT H MPOTHBIIOKAPHA 3ATITHTA

Ke ce u3rpaau eaHHCTBEH 3a3eMjyBauKU CHCTeM 3a TpadocTaHuIlaTa, kKabelcKaTa Tpaca U 6aTepPHCKHOT
KOMITJIEKC, CO BPEJHOCTH BO HO3BOJICHHUTE TPAHHITH COTJIACHO BAXKEGUKHTE IIPOIHCH.

I[OHOJ]]{[/[T@JIHO Ce MmpeJBuayBaar:

IPOMOOpPAHCKa 3aITHTA,

CHCTEM 3a pPaHa JeTeKIWja Ha TIoxKap,
aBTOMATCKO FacHEhe BO KPHTHYHH 30HH,
BHJE0 HAZ30P H KOHTPOJIA HA IIPUCTAIT.

8. McrmiTyBama 1 MymiTame Bo padboTa
Ilo 3aBpuIyBaIbe Ha CHTC [PAJCKHO-MOHTAKHH AKTHBHOCTH K& C€ H3BPILAT:

¢  BHCOKOHAIOHCKH HcITHTYBara Ha 110 k'V kadeor,

e TCCTHPAHE HA 3alITHTHO-PEIC|HATA OTIPEMa,

e  (GYHKUHOHAIHH T¢CTOBH Ha YIIPAaBY BAYKHUTS CHCTEMH,
e TIpoOHA M KOMEPIHjalHa eKCILI0aTalHja.
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ITPHKA3 HA TPOIIOIIH 3A ITPHKJIYYOK

OpUeHTATHBHA HHBECTHIIMOHU TP OTIOTH

bp. Ormc H3Hoc (€)

1 IlpoekTHpame, CTYAHU H COTIACHOCTH 300.000 — 450.000

2 TI'pagexen neana TC 110/x kV 1.300.000 — 1.700.000
3 Emepretcku tpancdopmarop 110/x kV — 40 MV A 2.200.000 — 2.700.000
4 110 kV BHcOKOHAIMOHCKA TIOCTPOjKa 1.600.000 — 2.100.000
5 CpeIHOHAIIOHCKA Pa3BOJHA OIIPEMA 700.000 — 1.000.000

6 110 kV xa6em ~4 km (MaTepujai + MOHTaKa) 1.900.000 — 2.400.000
7 Kabencka TalaHTepHja H 3aBPIIS TOITH 300.000 — 400.000

8 SCADA u TeneKoMy HUKaluH 450.000 - 650.000

9 BaseMjyBame U TPOMOOpAHCKa 3aIITHTA 250.000 — 350.000

10 HcrmryBatba U MTITame BO paboTa 250.000 — 350.000

11 Henpeasugaenu tpororu (~10%) 1.100.000 — 1.400.000

BKyTIHA OpHEHTATHBHA BPEAHOCT Ha MPUKIYIOKOT!
~ 12 — 15 MUITHOHH eBpa

91.AHAJIM3A HA TPOLIOITH 3A ITPHKJIVUHOK IIII I'PEEH EHEPT'UJA JOO ITPIJIEIL

1. OmuT orwic

Co IIpeAMETHHOT MPOSKT ¢¢ MPEABUIYEA MPUKILYIYVBAhE Ha (POTOHAIIOHCKA SICKTPOLICHTPANIA CO
HMHCTAJHMPaHa MOKHOCT 04 3 MW Ha ¢IeKTpoAHCTPHOY THBHHOT cHcTeM Ha PerryOmika MaxejoHuja.

DoOTOHATIOHCKATA SMEKTPOICHTPaNa € ToIUpaHa Ha mo/ipadje Ha OmrrtiHa [puten U ke oume
OPHKIVUSHA Ha ¢PEIHOHATIOHCKO HIBO 20 KV, TIpeKy KadeIcka BpcKa o TIocToeukaTa Tpadoctammma TC
Ipuren 1, 110/35/20 kV, koja TipeTcTaByBa TOUKa Ha NPUKTYYY Bathe KOH JUCTPUOYTHBHATA MPEXKa.

HpO@KTHOTO PCLHICHHC OBO3MOXKYBa CUTYPCH H cTaOMICH IIPCHOC Ha IIPOH3ECACHAaTa CJICKTPHYHA
CHeerja KOH MpeKaTa, IpH MITO ¢C HCITOJHCTH CHTC TCXHUYKH YCJIOBH 3a TTapaJiciHa pa60Ta co
CICKTPOCHCPTCTCKHOT CHUCTCM.
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2. OCHOBHH TE€XHHYKH IapaMeTpHU

e Tum Ha MocTPojka: GOTOHAMOHCKA SISKTPOLICHTPATA

e MucramipaHa MokHoctT: 3 MW

+ Hamnoncko HuBo Ha mpakiIyyok: 20 kV

T Ha IPHKITYYOK: KaOeICKN

HNomxuna Ha 20 kV kaben: opuenTarmono 4.000 m
Touxa na npuxnyuysame: TC IIprmen 1 — 110/35/20 kV
Ty Ha TpaHedopMaTop: JHCTPHOYTHBEH TpaHchopMaTop
MotHocT Ha TpaHchopMaTopoT: 3 MVA

3. KoHLenT Ha IpUKITy Yy Bambe

IpousBecHaTa SICKTPHUYHA CHEPTHja 01 HOTOHATIOHCKATA SICKTPOLICHTPAIA [IPEKY HHBEPTEPCKHOT
CHCTEM ce TpaHc(opMHpa 01 HHCKOHATIOHCKO HUBO Ha CPETHOHATIOHCKO HHBO MPEKY COTICTBEH
TpaHchopMaTop co MoKHOCT o1 3 MV A.

On TpaHcdopMaTopcKara cTaHUI[A HA HHBECTHTOPOT, CICKTPHUHATA CHEPIHja ce IIPCHECYBA J0
JUCTPUOYTHBHATA Mpe:Ka npeky 20 kV momzeMeH Kabel, Koj ce IIPUKIIYYyBa BO IOCTOEYKATa
tpadoctarmia TC Tpuner 1.

Co oBa PCIICHUC CC OBO3MOKY Ba:

e [eJIOCHA KOHTPOJIA Ha HCIIOpaKaTa Ha CHEpIHja,

e CHIYPHA ITapasiciHa paboTa co MpexkKara,

e  MHUHHMAJHU 3aTYOH BO IIPEHOCOT,

*  YCOTIACEHOCT CO TEXHHYKHTE IPABHIIA Ha OTIEPATOPOT HA JHUCTPHOYTHBHHOT CHCTEM.

4. TpancdopmaTopcka cTaHHLIA

3a TOTpeOHTE Ha MPHKIYIOKOT C& MPE/TBHIYBA CONCTBEHA TPAHCPOPMATOPCKa CTAHHIA Ha HHBECTHTOPOT
€O CJICHIBEC OCHOBHH KapaKTCPHCTHKH:

¢«  HOMHHAalNeH HamoH: 20/0,8 kV,

e HHCTATHPAHA MOKHOCT: 3 MV A,

e THII KOMIIAKTHA IpedhabpUKyBaHa TPAHCHOPpMaTOPCKa CTAHILIA,

*  CPSAHOHAIIOHCKA Pa3BO/HA OIPEMa CO 3AIUTHTHH U MPEKHHY BAYKH CICMCHTH,
*  HHCKOHAIIOHCKA Pa3Bo/iHa Ta0Ja 3a MPHKIYUyBambe Ha HHBEPTCPUTE.

TpaHchOPMATOPOT ¢ AUMEHIHOHUPAH COTMIACHO MAaKCHMATHATA HHCTATHPAHA MOKHOCT Ha
(oToHaIIOHCKATa CICKTPOIICHTPAJIa U YCIOBHTE 3a KPaTKOTPAjHO IIPCONTOBAPY Bahe.
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5. 20 KV kabencka BpcKa
TIpHKTYUYBAETO J0 JUCTPUOYTHBHATA MpPEiKa K& ¢& peaIi3upa ¢o:

e TIOJ3eMEH CpeTHOHAMOHCKH Kaben THTT NA2XS(2)Y miH eKBHBAJICHTEH,
¢«  HOMHHAaJeH HamoH 20 kV,
*  OpHEHTAIFOHA JOJDKHHA of okody 4 km.

KaGenckata Tpaca Ke OuJie M3BEJICHA CO:

[IECOYHA TIOCTEIIKA,
MEXaHHYKa 3aIlITHTA,

HpeAyTIpeAyBayKa TpaKa,

KabEICKU CIOJKU M TEPMHHATHH 3aBPIICTOLH BO TpadoCcTaHUIMTE.

6. 3aIlITHTa, MEPEHHE U YIIPABYBathe
Bo paMkuTe Ha TIPUKIYYOKOT Ke GUAAT 06e30e/IeHH CISHUTE CHCTEMH:

CPEAHOHAIIOHCKA 3AIITHTA 0 KPaTOK CI10j U 3¢MjOCIIoj,

3ATTHTA OJT TIPSHATIOHH,

MePEhe HA aKTHBHA U pEakTHBHA SHEPTHja,

MOKHOCT 3a JaJECUMHCKO HCKIYUYBamhe Mo Gapatbe Ha OTepaTopoT.

CHCTEMOT K€ OBO3MOKH HCJIOCHO YCOoTIaccHa pa60Ta co CJICKTpOZ[HCI‘pH6yTHBHaTa MpCEKa.

7. 3azemjyBame H 6e36eaHOCT
Ke ce uzrpaau 3a3eMjyBadKH CHCTEM KOj K& TH oridaru:

e  TpaHc(OpPMATOPCKaTA CTAHMIIA,
e  KaDEICKUTE METAIHH IDIAIITOBH,
*  3aIITHTHHTE U MEPHHTE YPE/H.

CHcTeMoT ke 00e36eu 0e36eTHOCT Ha TIePCOHANOT H CTa0IITHOCT TIPH MojaBa Ha Ae(hekTH.

8. McmiTyBamba 1 MymITame Bo paboTa
Ilo 3aBprryBame Ha MOHTAaKHUTE AKTHBHOCTH K€ ce CIIPOBe/IaT:

Mepebe Ha OTTIOp Ha H3omarmja Ha 20 KV kabernoT,
(bYHKLHOHAIHH TeCTOBH Ha 3aIIITHTHTE,

MPOBEPKA HA MEPHATA OTIPEMa,

npoGHa paboTa H MIITAbe BO PeJIOBHA SKCIIOATALIH]A.
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ITPHKA3 HA TPOIIOIIH 3A ITPHKJIYYOK

OpUeHTATHBHA HHBECTHIIMOHU TP OTIOTH

bp. Ormc H3Hoc (€)

1 IlpoekTHpame U cOTJIACHOCTH 80.000 — 120.000
2 Ilpedadpuxysana TC 20/0,8 kV (objext)  180.000 — 250.000
3 Tpancdhopmatop 3 MV A 20/0,8 kKV 250.000 — 320.000
4  CpentoHaroncka onpema 20 kV 120.000 — 170.000
5 HuckoHaIloHCKa pa3BoAHa Tabma 60.000 — 90.000

6 20 kV kaden ~4 km (matepujax + monTazxka) 600.000 — 800.000
7 KabelCKH CIIOjKHA U 3aBPIISTOIN 70.000 — 100.000
8 3azeMjyBarbe u TpoMobpaH 40.000 — 60.000

9 HcrmryBatba H IyTITamke Bo padboTa 30.000 — 50.000
10 HempeasuaeHH Tpomiolfi (~10%) 150.000 — 200.000

BkyIiHa OpHEHTATHBHA BPETHOCT HA TIPHKIYUOKOT:
= 1,6 — 2,1 MHIHOHM €Bpa

92. AHAJIM3A HA TPOLIOIIH 3A ITPUKJIVHOK JIITY CKAJ COJIAP JOOEJI CKOILJE

1. OmmuT oTmc

Co IIpeIMETHHOT MPOSKT ce IPEIBH/Y Ba H3TPaata U IIPUKIYYYBamke Ha (POTOHAIIOHCKA eJIEKTPOIICHTPala
€O HHCTaIHpaHa MokHOCT o/ 110 MW, 3ae/iHO co GaTepHCKU CHCTEM 3a CKIIAAUPAhe HA CICKTPUYHA
EHEPTHja ¢o MOKHOCT o1 30 MW 1 kamarmteT off 60 MWh, Ha eTeKTPOTIPEeHOCHHOT CHCTEM Ha
Permy0mika MakeqoHmHja.

IIpoeKTOT MpeTcTaByBa HHTeTPUPAH SHePTeTCKH KOMITIEKC COCTaBeH o] (pOTOHATIOHCKA
ETMEKTPOTICHTPATA U OATEPHCKH CHCTEM, CO T[T 3TONeMYBathe Ha PAeKCHOITHOCTA HA TIPOM3BOACTBOTO,
OITTHMU3ALILja HA HCIIOPaKaTa Ha ¢JICKTPUYHA CHEPrija 1 00e30¢IyBamhe CHCTEMCKH VCIYTH KOH
€IEKTPOSHEPTETCKUOT CHCTEM.

TIpHKIYUY BAEETO Ha SICKTPOSHEPISTCKHOT 00jEKT K& ¢& PeaI3Hpa IIPSKy HOBOIUIAHHPAHA
Tpadoctanmma 110/x kV, m3rpageHa Bo paMKUTE Ha JIOKAIHjaTa HAa MHBECTHTOPOT, KOja Ke TIPETCTaByBa
3ae/THHYKA TIPHKIYYHA TOYKA 32 (POTOHATIOHCKATA eJISKTPOLIEHTPANIA H OAaTEPHCKHOT KOMILIEKC.
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2. OCHOBHH TE€XHHYKH IapaMeTpH

Turm Ha 00jekT: GOTOHATTOHCKA SIIEKTPOIICHTPAIa CO DATSPHUCKU CHCTEM
Wnctamipana mokaoeT Ha OEIT: 110 MW

MoxkHocT Ha DaTepHcKHd cueteMm: 30 MW

KamaipreT Ha GaTepHCKH cHCTeM: 60 MWh

HamnoHcko HHBO Ha mpHETyUok: 110 kKV

TpanchopmaTopcka MmokrocT: 3 x 40 MV A (BxymHo 120 MV A)

THIT Ha MPUKITYYOK: KabencKu

HNomxuna Ha 110 KV xaden: opuentarmono 4 km

Touxa Ha npuxyyyBamwe: TC [IpoouiTat

PezxiM Ha pa0oTa: mapajieHa paboTa ¢o ¢IeKTPONPEHOCHHOT CHCTEM

3. KoHLenT Ha IPUKITY YyBakhe

IIpomsBeAcHaTa CINCKTPHYHA CHEPTHja Of (POTOHATIOHCKATA CNEKTPOLICHTPAJIA H SICKTPHYHATA CHEPTHja
o]] 6aTepHUCKHOT cHCTeM Ke ce cobepaT Ha ¢peJHOHAIIOHCKO HHBO MPEKY HHTEPHATA €JIEKTPOSHEPTETCKa
Mpe:Ka Ha KOMIIICKCOT.

IIpexy comncrBeHa cobupHa Tpadoctanmia 110/x KV ce Bpim TpaHcpopMaIiija Ha HATIOHOT OJ1
CpeIHOHATIOHCKO HUBO Ha 110 KV, 110 mITO eIeKTPUYHATA HEPIHja ¢& HCTIOPAuyBa KOH
SIEKTPOTIPEHOCHATA MpEXKa.

BaTepI/ICKI/IOT CHCTEM OBO3MOIKYBa JIBOHACOUYCH IMMPOTOK Ha eHCpFI/Ija, OJHOCHO:

*  [IOJHEHE Ha DaTepuHTe BO TIEPHO/IH Ha BUCOKO MPOHU3BOJICTBO H HUCKA TTo0apyBavka,
e [pa3HEHE M MCTIOPAKa HAa CHEPrHja BO NICPHOMN Ha 3r0JICMEHa TI00apyBayuKa MM TTa3apHa
OTITHMI3AIIH]a.

4. Tpadocrarmia 110/x kV

3a MOTpeOHTE Ha MPHKIYHOKOT C& MPE/IBHIYBA H3TPaj0a Ha HoBa TpadoCTAHMIA CO CIETHHBE OCHOBHH
KapaKTePHCTHKH:

HaroHckH Hupoa: 110/x kV

Opoj Ha eHepreTCKH TpaHchopMaTopH: 3
HOMHHAJIHA MOKHOCT IT0 TpaHcpopmarop: 40 MVA
BKYTIHA TpaHchopMaTopeka MokHoeT: 120 MV A
peryianuja Ha HarioH riog ToBap (OLTC)

TpadocTanunaTa ke oridaTu:

110 kV BHCOKOHATIOHCKA [OCTPOJKA ¢O JIAJICKY BOTHO T0JIE U TPH TPaHCPOPMATOPCKH TIOJHBA,
CPSIHOHATIOHCKA PA3BO/HA TTOCTPOJKA,

KOMaHIHO-KOHTPOJICH 00jeKT cO CeKyHJIapHa orpeMa,

CHCTEMH 3 COTICTBCHO HAIIOjYBahe (HAM3MEHIYHA CTPYja U ¢JHOHACOUHA CTPYja),

CHCTEM 33 HAJ30pP H YIIPABYBAIbe CHCTEM 3a JJANISUHHCKO YIIPABYBathe H MOHHTOPHHL.
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5. 110 kV kadesicKu NPHKIYYOK

[IpHKTYUYBabeTO Ha TpadOocTAHHIIATA HA HHBSCTHTOPOT KOH ¢ICKTPOIIPEHOCHUOT CHCTEM K¢ ¢
peamzupa peky 110 kV momgzemeH kadben co XLPE m3onalnija, co OpHEHTAIHOHA JOJDKIHA O
npuoIHAHO 4 km.

KaGeackaTa BpcKa K¢ OHAC M3B¢ICHA TIOMETY:

« tpadocTanuaTa 110/x KV Ha HHBeCTHTOPOT H
s TmocTocukata Tpadoctanimia TC IpoOurrrum.

HMasenbara ke ondatu:

KaOeJICKH poOB,

MECOYHA TIOCTENIKA U MEXaHHYKA 3aIlITHTA,
KaOCIICKH CITOjKH H TEPMHUHATHH TJIABH,
323¢MjyBalbe Ha MSTANHHUTE TUTAIIITOBH.

6. 3aIlITHTa, MEPEHHE U YIIPABYBathe
IIpoekToT NpeABHAYBa KOMIUISTEH CHCTEM 3a:

* TpaHcdopmaropcka AudepeHITHjaTHA 3aIITHTA,

e JTa’eKyBOJAHA M Kabeicka 3amrmuta 110 KV,

e 3AIITHTA OJ] 3eMjOCIIO]j H IIPEOIITOBAPY BAIbeE,

s MEpeHhe HAa AKTHBHA H PeaKTHBHA SJICKTPHYHA SHEpIHja,

s  KOMYHHKALHja co JUCTICUSPCKUOT IIPHTAp Ha OTIePaToOpOT HA MPEHOCHHOT CHCTEM.

7. 3azeMjyBame B 0e30eAHOCT

Ke ce M3Tpaju TEHTPAJIEH 3a3¢MjVBAUKH CHCTEM KOj Ke TH omdaTi:

s TpadocTaHUI[ATA,
+ xabenckara Tpaca,
e MCTAJHHTE KOHCTPYKLHH H OIIPEMa.

IIpeaBuacHa € M KOMILIETHA!
s TpOMOOpAaHCKa 3aIITHTA,

. TIPOTHBIIOKAapHa 3alITHTa,
. KOHTpOJIa Ha TIPHUCTAIl U BHACO HaA30P.
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8. McrmiTyBama 1 MymiTame Bo padboTa
Ilo 3aBpIIyBaIbe Ha CHTE [PaJe:KHO-MOHTAXKHH PabOTH K¢ ¢ U3BPIIAT:

BHCOKOHATIOHCKH HCIIHTYBaFba HA KAGSICKHOT CHCTEM,

TECTHpPAe Ha 3aIITHTHTE M MEPHATA OTIPEMa,

GbYHKIMOHAHI HCIHTYBakha Ha CHCTEM 33 HAJI30D U VIIPABYBAHE CHCTEMOT,
[poOHA M KOMEPIIHjaIHA eKCITIoaTaIlLja.

ITPHKA3 HA TPOIIOITH 3A ITPHKJIYUOK

OpHeHTaTHBHA HHBECTHIIMOHU TP OTIIOTIH

Ep. Ormic HsHoc (€)

1 IlpoekTHpame, CTYAHU H COTJIACHOCTH 500.000 — 700.000

2 TI'pagexen menHa TC 110/x kV 2.500.000 — 3.200.000
3 3 X eHepreTcku TpaHcopmatopu 40 MVA  6.500.000 — 7.800.000
4 110 kV BHcOKOHamOHCKa MOCTPOjKa 2.800.000 — 3.600.000
5 CpeJHOHAIIOHCKA Pa3BOJHA OIIPEMA 1.200.000 — 1.600.000
6 110kV xa6en ~4 km (Mareprjan + morTaxa) 2.000.000 — 2.600.000
7 Kabencka TamaHTepHja H 3aBPIIE TOITH 350.000 — 450.000

8 SCADA u TeneKoMyHUKAalHKH 600.000 — 900.000

9 3aseMjyBame U TPOMOOpAHCKA 3aIlTHTA 350.000 — 500.000

10 HcrmryBatba U IMyTITame Bo padoTa 300.000 — 450.000

11 HenpeapugeHu Tporotu (~10%) 2.000.000 — 2.500.000

BKyl'[Ha OPHCHTATHBHA BPEIHOCT Ha IMPHKITYYOKOT!:

= 21 — 26 MUIHOHH €Bpa
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93.AHAJIM3A HA TPOIIIOITH 3A TTPUKJIYUYOK BUT" META MAKEJTOHUWJA IITTHUTT
1. OmuT orwic

Co TIpeAMETHHOT MPOESKT ¢& MPeIBUYBa HATPag0a Ha GOTOHAMOHCKA eJIEKTPOIIEHTPANA CO HHCTATHPAaHA
MokHOCT 01 74,8 MW, Kako U OaTepHCKH CHCTEM 3a CKIA/THPahe Ha eJIEKTPHYHA SHEPTHja cO MOKHOCT
o 22 MW u kanaiuret of, 44 MWh.

IlenTa Ha IPOEKTOT € TIPOU3BO/ACTBO Ha EIEKTPHYHA €HEPIHja 0] 00HOBJIHB H3BOP, KaKO H 3TOJEMY Bahe
Ha (hIeKCHOHIHOCTA H cTAOHIHOCTA Ha eJIEKTPOECHEPTETCKHOT CHCTEM MPEKY BIPa/ly Babe Ha GaTepHCKH
CHCTEM KOj 0BO3MOXKYBa allCOPIIIHja, CKIIA/HPAHe U TIOBTOPHO IIPE/JaBamke Ha SISKTPHYHA €HEPTHja BO
MpeEKa.

DOTOHATIOHCKATA SICKTPOLICHTPAIAa H DATSPUCKUOT CHCTEM K& (QYHKIIMOHHPAAT KAKO ¢AHHCTBSH
CHEPTETCKHU KOMIUICKC U K¢ OHIaT MPHKIYUCHH Ha ¢JICKTPOIIPCHOCHATA MPEKa IIPEKY 3a¢THIUKA
TpaHc(hopMaTOPCKa CTAHHIA HA HHBECTHTOPOT.

2. TeXHUYKO peNICHUE 3a TIPUKITYYOK
2.1 TpadocTaHII[a HA HHBECTHTOPOT

3a TIoTpeduTe Ha MPUKITYUOKOT Ce Mpe By Ba H3rpai6a Ha HoBa Tpadoctanrma 110/x kV, co BKyIiHa
HMHCTAIMPaHa TPAHCHOPMATOPCKA MOKHOCT OJI;

¢ 2x40MVA =80MVA

TpadocraHuIaTa Ke CIyH 3a TpaHcHopMalja Ha eTeKTPHUHATA SHEPrHja o CPSAHOHATIOHCKO HHBO
KOH BHCOKOHATIOHCKO HHBO of 110 KV, IIpeKy Koe eMeKTPaHaTa U GATEPHCKHOT CHCTEM Ke ¢¢ TIOBP3aT ¢O
CICKTPOTIPEHOCHHOT CUCTEM.

Bo coctas Ha TpadoCTaHHIIATA ce TIPEABHAYBA:

110 kV paspojHa rocTpojKa (HaZBOPEILHA M KoMITakTHa GIS m3pea0a),

TpaHcOPMAaTOPCKH TTONHHA 32 JIBaTa CHEPTETCKH TpaHchopmaTopn,

poaHO moje 110 kV,

MepHO TI0JIe,

KOMaHTHO-KOHTPOJIeH 06jeKT co pHUMapHa U CeKVHIapHA oTpeMa,

CHCTEMI 3a COIICTBEHA ITOTPOIIY BauKa (HAU3MEHITYHA CTPYja/cqHOHACOUHA CTPYja),

CHCTEMH 3a 3aIlITHTa, YIIPaByBaIbe, MEPEThe H CHCTEM 32 Ha/I30p U yIIPaBy Bathe KOMY HHKAI[H]ja,
3a3eMjyBarbe U TPOMOOPAHCKA 3allITHTA.

2.2 ExepreTcku TpaHcopMaTopH
Bo tpadocranmiaTa ce npeABUAYBa HHCTANAIMja Ha:

nBa TpodasHu eHepreTeKH TpaHcdopmaTtopr 110/x KV,
HOMHHAJIHA MOKHOCT: 40 MV A mio TpaHcdopmaTop,
naaewe: ONAN/ONAF,

CO MOXKHOCT 3a peTyJialHja Ha HaroH 1o ToBap (OLTC).

Tpanrcdopmaropure 06e36€/[yBaaT cHIYPEH MPEHOC Ha NIPON3BE/IeHATA eIEKTPHYHA SHEpTHja O
(poTOHATIOHCKATA eIeKTPaHa U 6aTePHCKHOT CHCTEM KOH IPEHOCHATA MPesKa.
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3. IIpuKIIy4OK Ha €JICKTPOIIPEHOCHATA MpEXa

TIpHKTYUOKOT Ha ¢HEPIETCKHOT KOMIDICKS K¢ ¢¢ Peamaupa mpeky 110 KV KabeIcKu BO, ¢o
OPHCHTALIOHA JOJDKIHA O

s okoay 4 km

KaGexckuoT BoJ Ke ja moBp3yBa Tpad ocTaHHIIATa HAa HHBECTHTOPOT ¢o MocToeukaTta Tpadocranmia TC
it HOBA.

OCcHOBHH KapakTePHCTHKH Ha IMTPUKITYY0KOT!

HaImoHCKo HUBo: 110 kV,

THIT Ha BOJI: IOJ3eMEH KaOCJICKH BOJI,

eauo BoaHo nose o TC i HOBA,

KOMILUTETHA 3aITITHTA O TTPEHAITOHH,

TETEKOMYHHUKAIMCKA M CHTHATHA TIOBP3aHOCT ¢O JUCTIEUSPCKHOT TIEHTap.

I'panuriaTa Ha pasrpaHidy Barbe MoMel'y HHBECTHTOPOT H ONEPaTOPOT Ha IIPEHOCHHOT CHCTEM Ke Ouyie
JepHHHpaHa BO COTITACHOCT ¢0 MPpe:KHITE [IPABIIIA 34 IPEHOC Ha eJEKTPHIHA SHEPTHUja.

4. CHCTeMH 3a 3aIlITHTA H YIIPaByBatbe
3a 6¢30¢aHa 1 cUTYpHA pad0OTa Ha €IEKTPOSHEPTETCKHOT KOMIDICKC ¢€ IIPE/IBH/Ty BaaT:

e upepeHIIjadHA 3AMTHTA Ha TPAHC()OPMATOPHTE,

e JaneKypojHa zamnrtuTa 110 KV,

e 3aIITHTA O PCHATIOHH,

e  aBTOMATCKa PETyJIal[Hja Ha HATIOH,

*  CHCTEM 3a JANCYWHCKH HAA30D U YIIPaByBathe (CHCTEM 3a HA[30P U YIIPAByBabe),
*  HHTETPAIHja CO CHCTEMHUTE Ha OMEPATOPOT HA MPEHOCHATA MPEKA.

5. 3azemjyBame U TPOMOOPAHCKA 3AINTHTA
LIe/I0OKYIHHOT 00JeKT K& OUIE OIPEMEH CO:

¢ 3acJHHYKU CHCTEM 34 323eMjyBakbe,

e MpPEKA O 323eMjVBAYH OKOIY TPAPOCTAHUIIATA,

*  TpPOMOOPAHCKA 3aIUTUTA HAa CUTE 00jCKTH H OIIpeMa,

e VCOTIACCHOCT CO BaXKCUYKUTE CTAHIAPAN U MpomucH Bo Perybimka MakeqoHuja.
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6. IIprkas Ha TPOIIOIH 3a MPHKIYYOK
(OPHCHTAIINOHN BPeAHOCTH — Perry 6miika Make oHEja)* *
Bo Tpomoimre He ce ondareHu:

s  (HOTOHATIOHCKH IIAHEH H HHBEPTOPH

s  (aTepHCKHU CHUCTEM H DaTepHCKH KOHTEjHepH

¢ HHTEPHA eJHOHACOYHA CTPYja U HAH3MEHUYHA CTPYja OIlpeMa BO eJIeKTpaHara

OraTeHH ce HCKIYUHBO TPOIHOLMTE 3a MPHKIYUYOK.

bp. Orme OpHEHTALHOHEH TPOIIOK (€)
1 JIma eneprercku TparchopmaTopu 110/x kV, 40 MVA 7.000.000 — 8.000.000

2 110 kV pazBofiHa TIOCTpojKa (TIOTHERA, MPEKUHYBAYH, MepHa ompema) 3.000.000 — 3.500.000

3  KomaHTHO-KOHTpONEH 00jeKT H cCeKYHAapHa olpeMa 1.200.000 — 1.500.000

4 110 kV xabemcku Bog ~4 km (kabel, poB, IMoMarame) 4.000.000 — 4.800.000

5 KaOeicKu 3aBpIUHHLIH, OJBOIHULH, MPUKIy4IoK o TC It HOBA 600.000 — 800.000

6  CucreM 3a 3a3eMjyBarbe H TPOMOOpaHCKa 3aliTHTa 300.000 — 400.000

7 IlpoexTupame, HaJ30D, TeCTUPATha H MyIITalhe Bo paboTa 400.000 — 600.000

BkyTHa opHeHTAIIOHA BPe/JHOCT Ha IIPUKITYYOKOT:
16 — 20 MIJIMOHH €Bpa

(peamm BpeaHocTH 3a 110 KV mpuxmyyuok Bo Permy6mika MakeIoHHja)

94 AHAJIU3A HA TPOHLIOITH 3A TITPUKJIYUOK CYHIEBO 1
1. OmuT ormic

Co TIpeAMETHHOT MPOSKT CE MPEABK/YBA HATPAA0a U TIPUKITY Yy Bathe HA (POTOHAMIOHCKA CJICKTPOIICHTPAIA
€O HHCTAIHPaHa MOKHOCT o] 129 MW, Kako U OaTEpHCKU CHCTEM 32 CKIaAUPARhE HA CICKTPUYHA
eHeprHja co MokHocT o1 40 MW u kamarmtet o 200 MWh.

EHepreTcKHOT KOMIUIEKC Ke (DYHKIMOHHPA KakO HHTETPHPAH CHCTEM COCTaBeH 01 (hOTOHAITOHCKA
CIEKTPOIICHTPaIa H OaTEPHCKH CHCTEM, €O I MOA0OPYBakbe Ha cTaOMIIHOCTA Ha SICKTPOCHE PIETCKHOT
CHCTEM, HaMaJTyBakbe Ha OTPaHHIYBAabaTa BO HCIIOPAKaTa H OBO3MOXKYBame (PICKCHOHIHO YTIPAaBY Bambe
cO IIPOH3BE/ICHATA EIEKTPHYHA SHepIHja.

IIpHETydyBamkeTo Ha KOMIDIEKCOT K € pealn3tpa Ha HarmoHcKo HHBo 110 kV, nipexy corcTeeHa
TpadocTaHHIA Ha HHBECTUTOPOT, KOja Ke IIPeTCTaByBa e AMHCTBEHA IIPHKITYYHA TOUKA KOH
€JIEKTPOIIPEHOCHATA MPEsKa.
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2. OCHOBHH TE€XHHYKH IapaMeTpHU

e  HuctamipaHa MOKHoCT Ha OEILT; 129 MW

e MokHocT Ha OaTepHcKH cucTeM: 40 MW

« Kanarmrer Ha Oatepucku cuctem: 200 MWh
HamnoHcko HHBO Ha mpHTyUok: 110 kV
Tpadocranuma: 110/x kV

Bpoj Ha TpancdopMatopu: 4 x 40 MVA

BrymHa TpancdopmaTopcka MokHoCT: 160 MV A

T Ha IPHKITYYOK: TTOA3¢MEH KAl eICKH BOJT

e OpHEHTAIHOHA JOKIHA Ha 110 KV kabden: okoay 4 kim
*» Touka Ha npuxiayuysame: TC HItunm HOBA

3. KoHLEenT Ha IPUKITY Yy Bakhe

IIpomsBeaeHaTa eNeKTPHYHA eHEePTHja 07 (OTOHATIOHCKATa eNeKTPOLICHTPAJIa H eJICKTPHYHATA SHEPTHja
0]] 6aTepHUCKHOT CHCTeM ¢e coDMpaaT Ha cpe HOHAIIOHCKO HHBO MPEKY BHATPEIIHATa eleKTPOSHepreTcKa
Mpe;Ka Ha KOMILIEKCOT.

IIpexy TpaHcdopmaropckaTa ctarnia 110/x kV ce Bprim TpaHcdopMaliija Ha HartoHoT Ko 110 kV, mo
HITO eJISKTPHUHATA SHEPTHja CE TIPeJIaBa BO SIEKTPOIPEHOCHATa MPesKa TIPEKY KaOSICKH IIPHKIY Y0K J0
TC Itsm HOBA.

BaTepI/ICKI/[OT CHCTEM OBO3MOKYBa ABOHACOYUCH MPOTOK Ha SJICKTPHUYIHA eHeerja, OJHOCHO:

e TIOJHCHE Ha DaTepuHTe BO IIEPHO/IHU Ha BUILIOK MPOH3BO/ICTBO,
* TIPa3sHeHE H HCIIOpaKa BO MEPHO/H Ha 3T0JeMeHa [TodapyBayka,
*  YUYECTBO BO YCIYIH 3a OalaHCHpaIbe H peryIalija.

4. Tpadoctarmia 110/x kV

3a moTpeGUTE Ha MPHKIYVIOKOT ¢& MPSIBHAYBA M3Tpaada Ha Hoba TpadocTanmma 110/ KV, co cneaHuTe
[JIABHH SJICMCHTH:

e YSTHPH eHEPTETCKU TpaHchopmaTopn 110/x kV co HOMUHATHA MOKHOCT 0T 40 MV A,

e 110KV BHCOKOHATIOHCKA IIOCTPOjKA CO USTHPH TPAHCHOPMATOPCKH TOMIEBA H ¢THO BOJHO IOJE,
e  CPCAHOHAIIOHCKA Pa3BOJHA IIOCTPOJKA,

e  KOMaHIHO-KOHTPOJHA 3TPajia,

s CHCTEM 3a CONCTBEHA TIOTPOIIYBAYKA (HAH3MEHHMHA CTPYja/eTHOHACOUHA CTPYja),

s CHCTEMH 3a 3aITHTa, MEPeIbe, TeJICKOMYHHUKALIMH H CHCTEM 3a HAJ[30P U YIIPaByBakbe.

TpancdopmaTopHTe ke OHIAT ONIPEMEHH ¢O Peryialja Ha HaroH o Tosap (OLTC), co mTo ce
o00e30e/yBa cTa0HIICH HATIOH TIPH Pa3lHYHU peKUMH Ha padoTa.
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5. 110 kV kabencKu MPUKIYIOK

IIpUKITyYOKOT KOH €JIEKTPOIPEHOCHATa Mpeska Ke ce peanmzupa mpeky 110 kV mopemen kaben, kKoj ke ja
noep3e Tpadocranmiata Ha uHBecTHTOPOT co TC It HOBA.

Kab6exnckata Tpaca Ke OH/ie cO OpHEHTAIHOHA JOJDKHHA off TpHOMmKHO 4 km, a n3BebaTa ke ordat:

HCKOTI Ha KaBeNCKH POB,

MECOYHA TIOCTENIKA U MEXaHHYKA 3aIlITHTA,
MOJIaTake Ha KadeioT,

KaOCIICKH CIIQJKU M TEPMUHATHH TJIaBH,
323¢MjyBalbe Ha MSTANHHUTE TUTAIIITOBH.

6. CHCTEMH 3a 3aIlITHTA H YIIPABYBAThe
IIpoekToT NpeABK/IYBa IPHUMEHA HA COBPEMEHH CHCTEMH 3a:

JmudepeHIjarHa 3anITHTa Ha TpaHe hopMaToOpHTE,

Ja’eKyBoJHA U Kadencka 3amruta 110 kV,

3AINTHTA 0JT 36MjOCTIOj U IIPESOIITOBAPY Balhe,

MEPEEbe HA AKTHBHA H PEaKTHBHA SIECKTPUYHA SHEPTH]a,

JATeYHHCKY HAJ30D H YIIPABY Bakbe TIPSKY CHCTEM 32 HAJ30P H VIIPABY BAIbe CHCTEM,
KOMYHHKAIIHja ¢O JHCIISUSPCKHOT IIEHTAP Ha OTePaTopOT HA MPEHOCHATA MPEkKa.

7. 3azeMjyBame H 6€30eaHOCT
ITeIOKYITHHOT KOMIUIEKC Ke GHIe OIPeMeH co:

LICHTPAJICH 3a36MjYBA4YKH CHCTEM,
IPOMOOpPAHCKa 3aIITHTA,

CHCTEM 3a IIPOTHBITOKAPHA 3AIITHTA,
KOHTPOJIMPaHa IIPUCTAITHOCT M BHASO HAA30P.

CHTe CHCTeMH Ke GHAAT MPOSKTHPAHH COTIACHO BAKESUKHUTE TEXHIUKH TIPOITHCH Bo Pery6mika
MaxegoHm;ja.

ITPUKA3 HA TPOIIOITH 3A ITPHKJIYUOK

Ep. Ormic HzHoc (€)

1 4 x eHepreTcku TpaHchopmatopu 110/x kV, 40 MV A 6.800.000 — 9.200.000
2 110 kV BHCOKOHATIOHCKA TIOCTPOjKa (TIOMHILA, TIPSKHUHY BAVH, MepHa ompema) 4.500.000 — 5.500.000
3 KoMaHJHO-KOHTPOJIHA 3TPajia U ceKYHapHa oTpeMa 1.800.000 — 2.200.000
4 110 kV xa6enm ~4 km (MaTepujam + u3peaoda) 4.500.000 — 5.500.000
5 Kabencku sapprietorp u mprxiayuok Bo TC ITItem HOBA 700.000 — 900.000
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Bp. Ormc H3Hoc (€)

6 SCADA, TeIeKOMYHHUKALIMH M 3AILTUTH 1.200.000 — 1.600.000
7 3azeMjyBambe U TPOMOOPAHCKA 3aIITHTA 400.000 — 600.000

8 TIIpoekTupabe, HAJ30P, TECTHPAHA 600.000 — 800.000

HenpeapuaeHu Tponioi (nipenopawimso 8—12%)

s ~1,6—2,6 MmuiHoHd € (BO 3aBUCHOCT O] TOA AalM BKIYUYBa U PU3HIIU 3a
Tpaca/eKcTIpoTIpHjaIHja)

95. AHAJIM3A HA TPOLIOITH 3A IIPHRJIVUOK 3A HHTEP COJIAP CUTH JOOEJI
PAJTOBHIIT

1) OIIITo TeXHIYKO PEIICHIE H KOHLISTIT Ha MPHKIYIOK

IIpoekToT NpeABHAYBa HHTEIPHPAH SHEPTETCKH KOMIUIEKC COCTaBeH 0] (POTOHAIIOHCKA SIIEKTPOLICHT paia
(®ELI) co uHcTa/mpaHa MOKHOCT 3,96 MW u OaTepHcKH cucTeM 3a ckiaagupame (BATEPHCKIH
CHUCTEM) co mokHocT 1,5 MW 1 kanarmret 3,5 MWh. Tpomsoacteoto o PEI u pazmenarta Ha
eneprija oa/koH BATEPUCKH CUCTEM ce cobmpaar Ha HHcKoHamoHcko HuBo (0,8 kV), a moToa
MpeKy TpaHcopMaTopcKa IpyIia ce MOAUraaT Ha cpeHOHAoHeKo HUBo 20 kV, Kaje ce BpIm
MIPHKJIYyYOK KOH JHCTPHOY THBHATA MpPEkKa.

3a TroTpeduTe Ha MPUKITYUYOKOT C& MPEIBUTY Ba HHBeCTHTOpCKa TpadocTanuia 21(10,5)/0,8 kV co 3x1,6
MVA, co srpazgen 20 kV paspog (CH mocTpojka), MepHa Kellija 32 KOMEPIHjATHO MEePEIhe H 3alITHTHH
(YHKIHH, TIPHJIATOACHH Ha YCJIOBUTE Ha OIIepaToPOT Ha JUCTPHOYTHBHHOT cHeTeM. Bo paMkH Ha
TpadocTaHHIaTa ce 06e30eayBa jacHO Pa3TPAaHUIYBAbe Ha COTICTBEHHYKA/ OTIEpATHBHA TPAHHIIA, MEPHO
MECTO H MOJKHOCT 3a JIHCIIEYEPCKO OTPAHHYYBabe (aKO ¢ M00apaHo co YCIIOBHU 3a MIPHKIYYOK).

2) E mromouHa mreMa ((pyHKIHOHAIEH OTTHC)

eaHoHacouHa cTpyja aea (PEIT): PV Hu3n — eHOHacoYHA cTpyja KOMOHHUPAHH OpPMapH — HHBEPTOPH.
HamsMeHH4Ha cTpyja aei (0,8 kV): u3ne3n o HHBEPTOPH — HAH3MEHUYHA CTPY]ja cOOHPAYKH
opmapw/tiasen HH passon (0,8 kV).

BATEPUCKH CUCTEM pex: Gateprcknl KoHTejHepH + PCS (HHBepTEpH 32 CKIATHPATHE) — TIPHKIYH0K
Ha ueruot 0,8 kV HH paspoj (napamemto co OEI), co concTBeHa 3aiiTuta, MEpHH TpaHcpopMaTopH U
YIIpaByBakbe.

Iloguraibe Ha HamoH: HH passon 0,8 kV — 3% Tpancdopmarop 21(10,5)/0,8 kV o 1,6 MVA — CH 20
kV pazpoa.

Ipuroryuok: CH 20 KV m3poana kemja — 20 kV kabencku oa ~4 km — npukimydyBame o TC
Pamopwiir (Ha cooABETHO TONIE/KEH]a, COITACHO YCJIOBH HA OTEPaTopoT).



Cnyx6eH BecHuk Ha PCM, 6p. 18 o 30.1.2026 roanHa

3) MaBectuTopeka Tpadoctanmifa 21(10,5)/0,8 KV — coctas u onpema
3.1 CpeaHoHaoHCKa TocTpojka (20/10 kV)

Bo tpadocranmiara ce nipeasuaysa turicka CH paszsogHa moctpojka (RMU/metal-enclosed switchgear)
¢o SF6 WM eKBUBAICHTHA M30TAIH]a, CO BIS3HO-U3BOIHU KETHH, TPAHCHOPMATOPCKH KETHH H
M¢pHa/3aIITHTHA Kemija. HOMIHAMHHTE KapaKTePHCTHKH 33 BAKOB THIT TTOCTPOJKH THITMHO ¢¢ 24 KV,
630 A cooupruim, 20 kA Kyca BpcKa, ¢0 MEXaHIYKH U ¢IeKTPHIHN 0JI0KaH 3a 0e30eIHO paKyBame.

@yukipm Ha CH fenort:

s IIPHKIYYYBAbS/ HCKIYUYBathe Ha KaGeICKHOT H3BOJ| KOH MPEkKa,

« cemekTHBHA 3amTHTa (I>, I>> 3eMjocmoj, HacouHn GYHKIMU ako ce Gapa),

e MepHa Keja 3a KOMEPIHaTHO MEPEThe (CTPYHU M HATIOHCKH TPAHC)OpMATOPH COTIACHO
Gaparba),

e npeHarnoHcka 3amruta (OJ[ITarrester) Ha KaOeJICKHOT H3BO H Ha TPAHCHOPMATOPCKHTE
TIPHKIY 0L,

3.2 Enepretciu Tpancdopmatopu 21(10,5)/0,8 KV — 3x1,6 MVA

Ce TipeIBH/Ty BAaT TPU SHEPTSTCKH TpaHchopmaTopu 1o 1,6 MV A co mipeHoceH oHoc 21(10,5)/0,8 kV,
3a cobHparme Ha POH3BOACTBOTO H cKiIaaupameTo Ha 0,8 KV u npenasarbe Ha 20 kV Hupo. (Kontenror e
BO COIJIACHOCT ¢O OMMIAHATA IIPHMEHA Ha OS TOHCKI/KOMIIAKTHH TPpadOCcTaHMIH ¢O TpaHchopMaTopH Ha
20(10)/0,8 kV Bo TipoeKTHaTa JOKY MEHTaITHja.

3.3 HuckonaroHckH pas3so (0,8 kV)
Ha 0,8 kV ce npeapuaysa riasen HH paszsox co:

IJIaBEH MIPEKHHYBaY CeKIHOHAPAhe,

uspoau KoH PV uHBeptepu u koH PCS 3a BATEPHUCKHW CUCTEM,

MEPHH yPEAH U KJIaca Ha TOUHOCT CIIOPE HHTCPHH IIOTPEOH,

3aIITHTHH YPEH (IIPEOIITOBAPYBabe, Kyca BPCKa, 3eMjocIIog),

KOMYHHKALIHCKH HHTEPPEJCH 3a CHCTEM 3a HA/[30P H YIIPaBYBAE/CHCTEM 32 VIIPaBYBaIe CO
cHEpTHjA.

4) 20 KV npuxiyyer kadencku o (~4 km) qo TC Pagosumt

IIpHKTyYOKOT KOH JHCTPHOYTHBHHOT CHCTEM CE peali3Hpa NpeKy noasemeH 20 kV kadencku Bof,
TI0JIOZKEH BO KaOeJICKH POB, O KOMIUIETHA MEXAaHITUKA U eJeKTPUYHA 3aTHTA. Bo paMki Ha H3BebaTa
ce MpeABH/IYBA!

e kaben 20 kV co cooaeereH nmpecek (Hajuecto 3x(1x...mm?*) Al XLPE) quMcH3HOHHUPaH Ha
CTPYJHO OTITOBAPYBAIGE H I1aj] HAa HAIIOH,

¢ KaDeJICKHU 3aBpHIHULM HA J{BaTa KPpaja (Bo TpadocTaHUI[ATa Ha HHBECTUTOPOT H BO IIPUKIYYHATA
Toyka o TC Pagosum),

s  TI0 TIOTpeda KabelIcKH CIIOjHHIH (BO 3aBHCHOCT 0J1 OapabaHW/JOTHCTHKA H Tpaca),

e  KaDEICKH POB CO MECOUHA MOCTENKa, TIPSAYIIPEAMTEITHA JICHTA, IIACTHYHI/ O TOHCKH MEXAHMYUKH
IITATHHUITH W BpaKambe Ha TepeH BO MPBOOHTHA cOCTOj0a,
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e 3a3eMjyBauka Tpaka FeZn Bo poBOT JOJLK TpacaTa (3a MOTEHIM)JTHO H3¢/THAYY Bathe U
CHIYPHOCT),

e O3HaYyBaIbe, TEOACTCKO CHHMAhe ,,“ M HCIHTY Bakha (MHOTY HHCKA
(pexpeHIHja/ M30MaIHja/ hpasuparbe).

5) 3amTura, Mepeme, YIIPABYBakhe U CHHXPOHH3ALL]a
5.1 3ammuTHA GYHKITHH U CENEKTHBHOCT

Ce npeABHAY Ba IIOCTaBYBambe Ha 3aIITHTHH peieH Ha 20 kV cTpaHa co celeKTHBHA KOOpAHHAIR]a CO
3aMITUTHTE HA OIepPaTopoT. THITHYHO ce MPHMEHYBAaT!

npekyctpyjHa (I>, I=>),

semjociojaa (Io>, lo=>),

HamoHekH (yrkimm (U< / U=),

(pexpeHTHH QyHKIEH (£</ £>),

*  AHTH-OCTPOBCKO padotebe (ILOM) BO COTJIACHOCT ¢O MPEKHI KOAOBH/YCIOBH Ha MPHEKILY YOK,
e (DYHKIHja 32 OTPAaHHYYBAIhe HA M3BO3/YBO3 aKO € MobapaHo.

5.2 KoMepIpjaHO MEpehe

MepHOTO MecTO ce H3Be[yBa Ha cpeJHOHaNoHcKa cTpaHa (20 kV) Bo MepHa KenHja co MepHH
TpaHchopMaTOpH U OGPOJHIA CIIOPES YCIOBH Ha OTIEPATOPOT, CO MOKHOCT 3a JAJICUHHCKO
YHTABE/ TCICMSTPH]a.

5.3 cucTeM 3a HAJ30D U YIIpaByBathe/CHCTeM 3a YIpaByBame co eHeprija 1 BATEPUCKY CUCTEM
VYIIPaBYBaC

BATEPUCKH CUCTEM pa6oTh co cHETeM 3a YIIPaBYBaIhe co eHeprija MITo YIIPaByBa co
MOTHEHE/ TIPAsHEHE, OTPAHHUYBAha IO MOKHOCT, SOC, paMITH U Y4ECTBO BO YCIYTH (aKO ¢¢
NPEABHUACHH). CHCTEM 3a HaZ30D H YIIPABYBamke/TSACMETPHja 00e30e 1y Ba:

o  wmepemba (P, Q, U, I, f, cHepruja),
e aNapMH U HACTAHH,

. HAAJNCUHHCKO KOMAaHOYBabe Ha l'[pCKI/IHyBa‘II/I/HOSI/ll[I/[[/I (BO PAMKH Ha I[OSBOJICHO),
. H3BCIITAaH 3a paGOTa H JOCTAIHOCT.

6) 3azeMjyBarbe H POMOOPAHCKA 3alITHTA

Ce H3BEyBa CHCTEM Ha 3aseijBaH)e Ha Tpa(l)OCTaHI/IL[aTa H SHEPIETCKHOT KOMIJISKS CO!:

IJIaBHA 3a3eMjyBadKa MpeKa (IPCTeH/PelieTKa) OKoIy TpadocTaHHIIATa H KPUTHYHHTE TOUKH,
[TOBP3YBakhe HA METAIHH KOHCTPYKIHUH, OTPa/iH, HOcauH, KabeJICKH eKpaHH,

[IpOBEPKa HA OTIIOP HA 3a3eMjyBarbe H JOIHPHH/YeKOPHH HAITOHH,

rpoMoOpaHCcKa 3aTHTA U IpeHaroHcka 3ammuta (SPD) Ha coofBeTHH HHUBOA.
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7) Hcrmiryeama, IyIITame BO padoTa H IIPHUMOIIPEIABAIHE
Ipe/BUASHH AKTHBHOCTH:
s+ uermTyBamba Ha 20 KV kaden (MHOTY HHCKa (ppeKBEHITH]a/H30MAIH]a, KOHTHHYHTET Ha eKPaHH,
bazupame),
+  (ODYHKI[HOHAJHH TECTOBH HA 3aIlITHTH H HHTSPJIOKH,
s TECT HAa MEPEH CHCTEM,
e TECTOBH Ha TPaHCOpMATOPHU (PYTHHCKI/TIPHE MHH I10 ITOTPeHa),

e 1pobHa paboTa, CHHXPOHU3ALIL}a, IPOBCPKH Ha PQ-KapaKTepHCTUKY U OTPAHITIY Bakha,
e  H3padOTKa Ha 3aIHCHUL, ,,“ JOKYMCHTALH]a U IPHMOIIPE/IaBabhe.

Ipuka3 Ha TPOIIOIM (caMo 3a TIPHKIYUOK) — aganTtpano 3a P. Cesepra Make qoHija

Hanomena: Bo tpomorre HE ce BriryueHH GaTepUcKHOT cricTeM (KoHTejHepmw/Gatepum/ PCS) 1
(hOTOBONTAHYHHOT CHCTEM (TIAHEIH/HHBEPTOPI/ 6 JHOHACOYHA CTPYja Jiel), TYKY caMo HHbpacTpYKTypara
3a MPHKIYYOK, TIPH IITO TPAHC(HOPMATOPHTE ¢ BRIYUCHH (KAKO0 JET O MPHKIYHOKOT).

1) HuBectutopeka TC 21(10,5)/0,8 KV (rpajeskeH Je + MOHTaKa)

+ TloaroroBka Ha TaTdopMa/TeMENH, TPHCTAIL, JpeHaka, 0Tpaja, BHATPEIIHH KaHaH, MOHTaKHH
pabotu: €120,000 — €220,000

2) CH paspoj u omipema 20 KV (kenmiH, TpeKUHy Ba4l, MepHA KeJHja, 3aIliTHTH)

« RMU/metal-enclosed switchgear 24 kV, 630 A, pexen, mepuu TT/HT, OJII1, moMoniam
HarojyBama: €140,000 — €260,000

IP Radovis Parcela 2 NOVO za po...
3) Enepretcku Tparchopmatopu 21(10,5)/0,8 kV — 3x1,6 MV A (HabaBKa + TPAHCTIOPT + MOHTAXKA)
s+ 3 mapuuma ¥ 1,6 MV A (co onpema/samrara/mpuriyvorin): €210,000 — €360,000
4) 20 kV kabencku 3o ~4 km go TC Pagosumr (MaTepHjat + 3eMjeHH paboTH + 3aBPIIHII)

e 20 kV kabex, poB, MeCOK/ NI THTHHIM/ TeHTH, FeZn, 2X KOMITIETHH 3aBPITHUIIH, CIIOJHHIMH (aKoO
uMa), Bpakame Ha tepeH: €320,000 — €520,000

5) TexeKoMyHHKAIHH/CHCTEM 3a HAJ30D U YIIPAaByBamhe HHTEPdEjc, CHHXPOHU3AII]a M MEpEHha (eI 3a
TPHKIYYOK)

e JTAICHHMHCKA TEPMHHAIHA ¢IMHHIIA/KOMY HUKAIIHH, HHTSIPAIHja CO MEPEH CHCTEM, KabJuH/ oNTHKa
(ako ce Oapa), Kouduryparmja: €25,000 — €60,000
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6) Ucrmrypatba, MylTame Bo paboTa, JOKYMEHTALHja, Te0AeTCKH CHUMKH
s  HV kaben TecToBH, (YHKIIHOHAIHH TECTOBH, TIPHEMHH 3aMACHAI, ., €20,000 — €45,000
7) IlpoekTuparbe, HAI30P, FO3BOITH, KOOPHHAINH]a CO OTIEPaTOPH (CaMo 3a MPUKITYYO0K)

e (OCHOBEH MPOEKT (MMPHUKIYYOK), peBH3Hja, Haazop: €35,000 — €80,000

BKyITHO (OpUESHTALIOHO)

Brymen omcer: €870,000 — €1,545,000
Bo menapu (= 61,5 MKD/€): ~53,5 — 95,0 miumoni MKD

Pesepra / HenmpeaBuAcHH (Tiperopawmiso 10%)

€87,000 — €155,000 (IOIOJIHUTEITHO)



