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4. HanoHCKH jaMu ¥ NPEeKNHA

HamnoHckuTe jamMu ¥ MPEKWHUTE Ce JIBa aCMEeKTH HAa KBAIMTETOT Ha eJIEKTPUYHATA €Hepruja
KOU C€ TECHO MOBP3aHu Mery ceoe.

Hamnoncka jama e kpatkorpajao (tummaso 0,5 no 30 nukiycn) HamanyBambe Ha e(heKTHBHATA
BPEIHOCT HAa HAMOHOT KOja € TpeAu3BHKaHa Off TpemKu (KyCHM BPCKM) BO €HEPreTCKUOT
CHCTEM W OJf CTapTHpamke Ha MOKHH IOTPOIIYBAaYd KaKBH INTO CE€ TOJIEMHTE MOTOPH (Kaj
ronemute MOTOpH jamaTa Mol e 1a Tpae i 50 4 CeKyHfN).

MoMeHTaTHUTE NPEeKUHH (THIIMIHO CO Tpackke Off 2 10 5 CeKYH/IM) NMPETCTaByBaaT IEJIOCHO
OTCYCTBO Ha HANlOHOT M C€ OIIITa IOCIEAMNA Of AKIMUTE IPEB3eMEHU Off CTpaHa Ha
AUCTpUOyIHjaTa 3a fa Ce OTCTPAHAT MPEONHUTE (TPAH3UEHTHH) TPEIIKA BO CHCTEMOT
(omHOBO TONI TPENIKY pa3oupame Kycr BPCKH).

Tpajuure npeKnHn ce TPEKUHU KOM TPAaT MOJIOJITO Off €[lHA MUHYTA U OIMIITO Ce MPUIAHETH
OJ TpaeH THUI Ha rpeliku (Kych BPCKU KOM HE MOKE Jla Ce OTCTPaHAT CO HEKOja KycOoTpajHa
aKImja).

Bo mocnenHo Bpeme AMCTPUOYIMUTE Ce COOYyBaaT CO 3rojieMeH Opoj NMOIUIaKM 3a JIOII
KBAJIUTET Ha €J1. EHepruja TOKMY 3apajii IPUCYCTBOTO HAa HANOHCKU jaMUu M npekuHu. ma
noBeKe NPUYNHM 3a OBa, HO HajIJIaBHA € LITO Ce MOBEeKe MMa KOPUCHUIU Ha €Jl. EHEpIuja Kou
NoceayBaaT OCETJIMBH MOTPOIIYBAaYM W TOAa BO CHTE€ CEKTOPH Ha IOTPOIIyBayKaTa
(momyBame, KOMEpIjaTHA CIY3KO0W, MHIYCTPUCKH TIOTOHM). [TTaBHO € MpOIMpYBameTO Ha
KOMjyTEpHUTE U IPYI'¥l BUOBU €JEKTPOHCKM KOHTPOJIHY anapaTy KOU IPU jama WU NMPEKUH
ce CKJIOHM ja ja 3arybaT cBOjaTa MeMOpHja OJHOCHO fla ce peceTwpaarT. MHpycrpuckure
IpOLeCH KOU C& MHOTY CJIIOXKEHH U CE€ paKOBOAAT Off KOMJyTepH UCTO TaKa IpecTaHyBaaT U
uM Tpeba MHOTY BpeMe TIOBTOPHO Jla C€ pecTapTHpaar, MITO € MOBP3aHO CO rOJIeMH 3aryou.
Taka He OuJIO0 BO MUHATOTO, KOT'a OBUE JIBE TI0jaBM €/1Baj ia ce 3abeseKyBaje BO IpOLEecoT
Ha NMPOU3BOJICTBOTO.

4.1. Ilpn4nHu 32 HAMOHCKHUTE jaMH U MPCKHHNUTE

HanonckuTte jamMu 1 MpeKWHA OMIITO 3€MEHO Ce MPUYMHETH Off TpelIKnuTe (KyCUTe BPCKH) BO
eHepreTckuoT cucreMm. [a ja mocmaTpame miemaTta of cia. 4.1 Kaje HOTPOIIyBadyoT ce
HaIlojyBa Off FpaHKaTa 3alllTUTyBaHa IPEKY IPEKUHYBA4OT 1. AKO HacTany rpeuka TOKMy Ha
OBOj M3BOJI, IOTPOIIYBAYOT K& OCETH HAllOHCKA jaMa 3a BpEME Ha IpellkaTa MpocieieHa co
pPEeKUH Kora NpeKnHyBauoT Ke ce aKTUBMpA Jla ja MpeKuHe rpemata. AKO rpeuikara Hema
TpajHa MpUpofa, onepannjaTa “moOBTOPHO BKIyUyBake” Ha MPEKUHYBAYOT Ke Ouje ycrenrHa
U IPEeKUHOT Ke O6uje npuBpeMeH. Ha npeknHyBadoT oOMyHO My Tpeda Bpeme off 5-6 uKIycH
3a Jla IpeKuHe, 3a Koe BpeMe Tpae HaloHcKara jama. [IpeKnHyBadyoT ocTaHyBa OTBOPEH 3a
BpeMe ofi MuHUManHO 20 MUKIyCcH Ma ce 0 2 A0 S5 CEeKyHAH, 3aBUCHO KaKO € HamecTeHa
HEeropaTa aBTOMAaTHKa OJff CTPaHa Ha AUCTpUOylIMjaTa ¥ HEJ3UHATA MOJIUTUKA 32 aBTOMATCKO
NOBTOPHO BKJIy4uyBawke. (OCETIMBHATE MNOTPOLIYBaYM CKOPO CUTYPHO K€ ce HCKIIydaT
aBTOMATCKH 32 BpEMeE Ha OBOj MPEKUH.
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Can. 4.1. Ilpumep Ha gucTpuOyTHUBEH HAIIOCH CHCTEM CO Tpelika asza-zeMja Koja Mpeln3BUKYBa
HaAIMlOHCKA jaMa Ha NOTPOIIYyBaYOT.

Ho najuecTo rpemka HacTaHyBa HEKaje BO HEKO] APYT M3BOJ Off TpadocTaHUIaTa MU MaK
rpelkaTa HacTaHyBa BO MPEHOCHUOT CUCTEM (BUJIU TH JPYTUTE MECTa Ha TPEIIKY HA CIMKaTa
4.1) Bo cekoj of Tue ciyyau, KJIMEHTOT Ke MOYYBCTBYBAa HANlOHCKA jama 3a LIEJIOTO BpeMme
fofieKa TpelikaTa Tpae BO cUcTeMOT. OTKAaKO COOABETHHOT MPEKMHYBA4 K€ UCKIIYYH U ja
OTCTPAHU TpelIKaTa, Ha MOTPOIIYBAYOT Ke ce MOBPAaTH HOPMAJIHUOT HAMOEH HAIOH.

Ha caukure 4.2 m 4.3 npuka’kaH € MHTEPECEH HACTaH Ha Ipellka CHUMEH CO IOMOII Ha
MOJIEpHa MEpHa OIlpeMa 3a CHHMame Ha IPOMEHM Ha HAlNOHOT BO [BE JIOKalUM Ha
€HepreTckuoT cucreM. [OpHHMOT [ujarpaM Ha ceKoja OJf CIMKUTE ja MpeTcTaByBa
e(peKTUBHATa BPEJHOCT BO 3aBUCHOCT Off BPEMETO, a IOJHUOT I'M MpeTcTaByBa npsute 175
MUJIACEKYH/I HAa MOMEHTAJIHaTa BPEAHOCT BO 3aBUCHOCT of Bpemero. Cnukara 4.2 ja
MpUKaxKyBa cOCTOjO0aTa Kaj KJIMEHTOT Ha [eJIOT Off TpaHKaTa Koja HeMa rpemka. CiaukaTa
4.3 TO mMpHWKaXxyBa MOMETAJHHOT MPEKWH (BCYIIHOCT JBa OJBOCHU NPEKWHU) TOHOIY Of
rpemikaTa. [IpekyHyBauoT Koj oBe Oui ynorpebeH Oui BO coctojOa fa MpeKHHE MHOTY
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6p30, IMEHO 3a BpeMme off 2,5 HuKIycH. BakBuTe aBTOMAaTCKM MPEKUHYBAYM CO aBTOMATCKO
MOBTOPHO BKIIyUyBak€ MOXKeE JIa ce HarojaT jja uMaaT pa3indeH nukiayc. Bo oBoj ciyuaj Toj
€ MOCTaBeH Ha BOOOMYAeH HAUMH fla MMa JiBe Op3M onepaly U JiBe ofyioxeHu onepanun. Ha
cnukara 4.2 mpuKakaHa e cocTojbara camo 3a Bpeme Ha npBaTa O6p3a onepanuja. Hacranysa
UJICHTUYHA jaMa U 32 BpeMe Ha BTopata onepanuja. lako Toa e MHOTY KycOoTpajHa jaMa Koja
ofiBaj ce 3abeyeKyBa Kako 3aTpenepyBame Ha OCBETIIEHHETO, CelaK MHOTY MHAYCTPHUCKHU
npouecu 60U ce ucKyumie OuejKu jamaTa JJocTUrHana jgimadbounHa of 65% o HOPMATHUOT
HaIlOEH HaIoH.
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Ca. 4.2. Hanoncka jama 3a BpeMe Ha Kyca BpcKa Ha napa’sieliHa HalojHa rpaHka
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Cn. 4.3. KpaTkoTpajHa Kyca Bpcka co fiBe Op3u olepalyy Ha UCKIy4YyBamke Ha AUCTPUOYTUBHUOT
NpeKUHyBay.

Ha cnukata 4.3 jacHO ce riefa feka MocTou HallOHCKa jaMa Mpef fia ielyBa NPeKUHYBAavOT U
[BETE IOCIe0BaTEIHN JieJyBakha Ha MOBTOPHO BKJyuyBame. BpeMeTo Ha MOBTOPHOTO
BKJIyUyBame (BpEMETO JIofieKa MPEKNHYBAuYOT CTOM OTBOPEH) € HEIITO MMOBeKe Of 2 CeKyH/IH,
KOe BpeMe € BOOOMYaeHO 3a BaKBU IpeKMHYBauu. BepojaTHo ce paboTeno 3a rpemka
npeau3BUKaHa OfI TPAaHKU Off APBO HaBie3eHW Mefy as3ure W 3aToa rpemrkata He ce
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OTCTpaHWIIa cO MpBaTa onepanyja u 6muia norpeGHa Bropa. CHCTEMOT ce BOCIIOCTaBHI BO
HOpMaitHa paboTa mocie BTopaTa onepanyja.

Ha cnukara 4.4 ce rinegaaT nmogaTony Off HANIOHCKU jaMH TUINAYHU 32 TUCTPUOYLIUUATE
Bo CA]Jl. CronbGecTnoT ujarpaMm npeTcraByBa INpoceyeH Opoj HacTaHu 3a 30 JHEBEH Mecell
BO KOj HANOHCKHUTE jaMH Omiie co OO0eeXXeHHOT HM3HOC (MepemeTo Tpaeno 9 mecenm).
[lonnaTta nuHUja HA AWjarpaMmoT ja MpeTCTaByBa KyMyJaTHMBHATa BEPOjaTHOCT JeKa JajieH
HacTaH € CO HAalOH NoMajl Off NOKaXKaHWOT. BUCTUHCKUTE NPEKUHU ce NMPETCTABEHH CO
cTon0O0T Kaj HyJATH HamoH. Crnopep oBue mnopaTouu, NpuOiaumkKHO 10 MpoueHTH of cute
HacTaHW KOM JlaBaaT HamoH noMan off 90 mpoueHTu ce npekuHu. OCTATOKOT Ce HAIOHCKH
jaMu co pa3nuyHa AabovyrHa Mpein3BUKAHU Off TPEIIKM HACTaHATH HeKajle Ha IPYro MeCTO
BO cucTeMOT. CpelHIOT HaIlOH Ha jamaTa € 75 MpOLeHTH.
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Cn. 4.4. TunnyHa cranka Ha HacTaHyBam€ Ha HamoHcku jamu Bo CAJ] 3a 9 meceueH nepuof.

4.2. Ilogpayje na “panausoct”

[Toumor “mopgpadje Ha paHIUBOCT” ce€ IMOjaBUJ 3a Jla Cce IMOMOTHE NpH OlEeHKaTa 3a
BEpOjaTHOCTA Jla CE jaBM HAINlOHCKa jaMa nojyaboka o KputuuyHaTa BpepHocT. [logpaydjeTo
Ha PaHJIUBOCT OM ro feduHupane Kako reOMETPUCKO MECTO Ha TOYKM BO MpexKaTa BO KOU
HCCATaHyBaaT Tpellky (Kycru BPCKH) KOM JlaBaaT jaMu co fajeHa mabounna. Ha cnmkara 4.5
ce TJefla efleH AujarpaM Ha PaHJIMBOCT 3a €[eH MHAYCTPHUCKH NOTPOIIyBay HalojyBaH Off
npeHocHa coOupHuIa. OYeKyBaHUTE CBOjCTBA Ha HANOHCKHUTE jaMH CE€ OIpPENIENIEHH CO
CUMYJIAlIAU CO IIeJI fla c€ OPEiM HAlOHOT Ha MOTPOILIYBAaYOT KaKo (PYHKIIKja Of MECTOTO Ha
rpelikaTa Bo CUCTEMOT. 3a CeKOe HUBO Ha jaMa MMa JIpyro noapavje Ha pannauBoct. Ciaukara
MOKaKyBa JieKa OBa IMOfipayje 3aBUCH OJI OCETIMBOCTAa Ha moTrpoinyBauuTe. KoHrakropure
kou ucnaraat npu 50% HamoH OuM MMase pellaTUBHO Majio Mofpayje Ha PaHIMBOCT, JOMEKa
IIOTOHUTE CO peryiupaHa O6p3uHa (ASD) koum mcmaraat npu 90% HaroH, 6u OWie OCETIMBH
BO MHOTY IIXPOKO MOfIpayvje BO MPEHOCHUOT CUCTEM.
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Ca. 4.5. nycTpanuja 3a IOUMOT ,,I0Apaydje Ha PaHIMBOCT,, BO MPEHOCEH cucTeM. Bo cpenuHaTa Ha
MOfIpayvjeTo ce Haora MOTPOIIYyBAavyOT 4YWja “paHIMBOCT” ce OIleHyBa. 3aBOpeHaTa KpHBa JIMHHUja €
MecTomnosoxK0aTa Ha KycaTa Bpcka BO MpexkaTa Koja IpeJu3BHKYyBa jama cO JnaboOuydHa Koja e
(paTasmHa 3a HOTPONIYBAYOT WJIM HEKO] HETOB JIEJ.

AKO ce pacnosiara co UCTOPUCKH NMOAATOLM 3a OpojoT Ha rpeumku ropuiHo no 100 kM of
BOJIOBHUTE, UICTHOT MOIATOK MOXKeE Jla ce MICKOPUCTH 32 fia ce Ofipedu OPOjoOT Ha jaMu TOAMIIIHO
Kou OM ce MOYYBCTBYBAJIe CO TOJIEMUHA MO ofipefieHaTa. Taka MOXKe fa ce qobue aujarpam
Kako Ha ciukata 4.6 BO KOj ce JajiecHu HAMOHCKWTE jaMH CHOpej] HUBHATa ToJIeMUHA
(HaIIOHCKO HWBO Ha BOJIOT CO TpelllKa) W NMpuynHaTa. BakBa mH(pOpManuja MOXKe Ja My
MOCTY>KM HAa KPajHUOT KOPUCHHUK 3a Jla ja ompefiesu morpedaTta off ompeMa 3a nofio0pyBame
Ha KBAJUTETOT Ha €leKTpuYaTa eHepruja Kaj OCETIMBUTE NOTPOLIYBAUYX BO CBOUTE TTOTOHM.
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Cn. 4.6. ITpoueHeTn U3HOCH Ha HANOHCKM jaMM Kaj KJIMEHTOT BO (PyHIMja Off HAlOHCKOTO HUBO U
AnabouyrHaTaA HA jamaTa
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4.3. OcHOBHY NPUHIMNN HA 3AITHTA

Mozxe fia ce mpe3emaT pa3IuyHi YEKOPHU Off CTpaHa Ha JUCTpuOyIyjaTa, KpajHUOT KOPUCHUK
U NPOM3BOAUTENIOT Ha OINpeMaTa 3a J1a ce HaMajau OpojoT U Aya004yrHATa HA HAIOHCKHUTE
jaMHl ¥ fa ce peAylyupa OCeTIMBOCTAa Ha ollpeMaTa Ha HamoHcku jamu. Ha cnukara 4.7
NPUKa>KaHN Ce MOXHHUTE PEIICHNja 1 HUBHOTO PEJATHBHO (DMHAHCHCKO YNHEH-E.

CMEP Ha pacTeibe Ha TpO].quIlH
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Ca. 4.7. Ilpucran KOH pellieHue Ha “IpeKuBYBambe” Ha jaMaTa

Kaxko mTo ce riefa Ha cliMKaTa, peliaBameTo Ha MPOOIEMOT € TOJIKY MOEBTHHO, KOJIKY Ce
Ofl1 Ha TOHUCKO HMBO, OHOCHO MOOJMCKY MO camMHOT moTpoinyBad. Konky ce omu co
pellieHrja Ha MOBUCOKO HMBO HA MOKHOCTA KOja ce MoioOpyBa, TOJIKY PELICHUETO € MOCKaIo.
3a KpajHUOT KOPUCHUK OOMYHO € HajeBTUHO Ja My cnenuduiupa Ha HETOBHOT JOCTaByBau
fa u3paboTU MalIMHa Koja € crmocoOHa fa ,,JIpexkuBee” jama co JafiecHO Tpaewe. MHory
no6aByBauM MOXKaT fia ja 06e30e1aT Taa ClOCOOHOCT IOKOJIKY TOa OfHAIPE/ UM Ce Hapaua.
Ha napemHOTO, TOBMCOKO HHMBO, MOXe Aa ce mpuMmeHaT UPS (Uniteruptable Power Supplies,
WJIM HETIPEKWHATH HAIOjyBaud CO HATIOH) CUCTEMU WJIM HEKOW JIPYTU YpEeNH 3a MOlo0pyBame
(KOHMIIMOHNpaKk-E) Ha IOBEJieHATa €EKTPUYHA €HEePrrja W TOoa IO YIPaByBAUKHUOT JIEN Off
MamuHaTta. Toa € MOXHO akKo caMaTa MallliHa MOK€ Ja ja TpexuBee jamara, HO
yIpaByBamkETO OW TpEAW3BHKANIO WCKIydyBamke (MO yIOpaByBame ja pa3Oupame
KOHTPOJIHATA €JIEKTPOHUKA, Taa OOMYHO TPOIIU PEIaTUBHO Majla MOKHOCT, A MOJIECHO € 3a
Hea jja ce HaGaBu UPS).

Beke Ha TpeToTO HUBO, Tpeba fa ce 00e30ea1 HEKO] BUJl PE€3EPBHO HAINIOjyBalkhe CO MOKHOCT,
TaKBO Koe Ou OmIo BO coctojba fAa ro HamojyBa MOTPOIIYBAUOT 3a HEKO] KyC BPEMEHCKHU
nepuof. HuBoTo 4 ru npeTcTaByBa NpOMEHUTe Kou Tpeba fla r'u HalpaBu AUCTpUOyLHjaTa BO
CBOJOT CHCTEM 3a J]a c€ Hamalu OpPOjoT Ha jJaMH U MPEKUHH.
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4. 4. Penienuja Kaj KpajHNOT KOPUCHUK

3a ja npexuBee BakBa HE3rofia, HOTPOLIYBAUYOT OuM Tpebajo a uMa HEKO] CUCTEM KOj OU ce
aKTHBUpAJ BO BPEME Off OKOJy €[Ha IOJOBHHA LMKIYC W OM 00e30eaun NnpuOIMKHO
HOPMAJIHO HAIOjyBamke CO MOKHOCT 3a BpeMe Of] HEKOJIKY CEKYH/IU JOfleKa HE C€ BOCIOCTaBH
HOPMAaJIHUOT HallOEH HaloH. 3a OBa € MOTPEeOHO WM MOCTOEHE Ha U3BOP CO aKyMyJupaHa
€Hepruja WM HEeKOj aJTepHaTHBEH W3BOp Ha eHepruja. OBue ypeaum Mopa fa OupaT BO
cocToj0a WM a ce BKIy4JaT BO MHOT'Y KyCO BpeMe, WIIM TIOCTOjaHo fia ce BKiIy4eHu (on line).

Ce pa3bupa, 3apaju €KOHOMCKHM TNPUYMHU, 3alITHTaTa Ke ce OrpaHuyd camMo Ha
HajJKPUTUYHUTE TMOTpoIlyBauu Ha paOpukaTa. HajuecTo, KpuTUUHM CE HEKOU €IEKTPOHCKH
KOHTPOJIM WU KOMIjyTepH 1 BooOnuyaeHute no3Hatu UPS cucremu Ke 6upat ynotpeOeHu 3a
peluiaBame Ha 0BOj MpoOaeM. Ho HajHOBUTE Hanopu ofaT KOH Toa 1esiaTa pabpuka a Moxe
lla ce HamojyBa 3a BpeMme Ha nmpekuHOT. OBa 0OBEJO 10 Pa3BUTOKOT Ha BUCOKEHEPreTCKH
pe3epBoapu, KakBU IITO CE CyUepupo8ooausuiie aKymyaauiopu Ha eHepauja
(Superconducting Storage Device, SSD), a MHOTY Op31 MPEBKJIyYyBaul MOXKe jja To npedpiar
HaIlOjyBaWkETO KOH AJTEPHATUBHOTO 3a BpeME Off HEKOJKYy MWINCeKyHAau. Ypeaure SSD
MOXe fa ,npebpojaTr, NPEeKUHU Off HajMalKy 2 CeKyHgu. Ypeautre Kou paboTaT Ha
€HOHACOYHa CTpyja KaKBU IITO ce TenedOHCKUTE cucTeMu OapaaT MHOry MoKHM UPS
CHCTEMH, TaKa IITO THe Tpeba 1a OCTaHAT BKJIYUYEHHU Ce€ JIoleKa HE ce aKTUBHPA PE3EPBHUOT
reHepaTop, Ha MpuMep AM3e - eJeKTpenyeH arperart (stand by generation).

Bo oBue ypegu 3a 3amTuTa O jaMH U IPEKUHH, Oou ru HaOpowuie
¢epopesonaniunuiue  wpanchopmaiiopu, UPS  cucidemuiie w  mazHeuwiHuiue
cuniueiucajzepu. Ilocrojar nBa rmasau tuna Ha UPS u Toa: On- line u standby (Bo mpeBoj:
,IIOCTOjaHO BKJyYeHH, ¥ ,BO pe3epma,). OBHEe ypeam MOKe ja ce KOpHcTarT 3a
MOJONrOTpajHU NpeKuHu U g0 15 munyTtu. Mima u 1. H. xubpupau UPS, kou ce Kopucrar 3a
NONIOJITOTpajHu NpekuHu. Mouop-zenepawopckuiue 2pyuu n UPS co 3amajnu macu ucto
Taka ce MOTOJIHU 3a MOJOArOoTpajHU NpekuHu. SSD nak, MOTOfHU ce 3a KYCH IPEKHHU, 0 2
CEeKYH/Y UM OMAJIKY.

4.4.1. ®epope3onanTHH TpaHcopmaTopn

depopesonantaure Tpancopmatopu (FRT) ce mo3HaTm W Kako TpaHcOpMaTOpH CO
KOHCTAHTEH HaIlOH Ha M371e30T. Tue Moxe fa ce 60paT coO MHOTY YCIOBH Ha HAalIOHCKM JaMH.
Twue ce 0cOOEHO 3roJHM 32 KOHCTAaHTHU U MaJKyMOKHH notpoiryBaun. [TorpomrysBaun kou ce
CO NMPOMEHJIMB TOBAp W KOM IMOBJIEKYBaaT rojieMa CTpyja Ha BKIy4yBame MpEAu3BUKyBaaT
npobnemMu Ha (PEepOpPEe30HAHTHUTE TpaHcOpMaTOpH, OUAECjKM HUBHOTO H3JIE3HO KOJO €
HarofieHo.

3a ga ro caruMme NpUHUUIOT HA OBHUE amapaTH, fia NOTrJeflaMe €JHOCTABEH Cyda] Kako
crepysa:

HajegnocTraBeH (pepomMarseTeH cTabUIM3aTOp 3a HAN3MEHWYEH HATIOH MPETCTaBeH € Ha cil. 4.8%.
HeroBara 3ajjaua e Ha H3JIe3HATE CTETAJIKY /1a afie Mallo Bapupame Ha HanoHoT U, u mpn

peNlaTUBHO TOJIEMH IIPOMEHH Ha BIIe3HNOT HamoH U | . CTaGuin3aTopoT ce COCTOU Off cepucKa BpcKa

Ha KOHAEH3aTop U (hepoMarHeTHa NpUAYyLIHUNA (MHAYKTHBUTET). HanmoHoT Ha Konpgen3aTopot U
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IPONOPIMOHAJIEH € Ha cTpyjaTa | BO KOJIOTO, a HANOHOT Ha HHAYKTHBUTETOT U | - Ha Ha
MarHeTHHOT (IyKc Bo jagpoTo. Ha cinukaTa 4.80 npercraBeHa e 3aBucHOcTa Ha Hanonute U, u U

BO 3aBHCHOCT ofi cTpyjaTa | .

m U
1 c A ,
A alp
Uy A : i s
U I U;_) ! , uy
L ’ UL‘ : Uz 3
) ! =T
O + —0 ,_./‘I ————— - U{ EU’{ i - ¢ U{
, =T ~ - '-Uf ﬂ
U el ” r { — I
Iy
Ci. 4.8%. depomarHeTeH cTabUIN3aTOP, IPUHIUI Cn. 4.8.6. depoMarHeTeH cTabMIKU3aTOP, OFHOCOT Ha
HAIOHH U CTPYH

HOHCKa 3aBucHocra Ha U . ©JIMHCAapHa, 3aBUCHOCTA Ha U L € HCJIMHEAapHa U U3rjica Kako OCHOBHATa

Kp¥Ba Ha MarHeTU3Npame Ha pepoMarHeTHOTO janpo. bunejku Hanonnre U | n U . ce cipoTHBHE 11O
(paza, 1 HAIOHOT Ha BIIE30T € HUBHATA T€OMETPUCKA cyMa (OTHOCHO anrebapcka pas3inka)

|L_Jl| =|Q|_ —L_J

NPETCTaBEeHH CUTE HAIIOHM, a CO L[PTKaHa JInHKja € HanmoHoT U, ako Hema akTHBHHUTE OTHOpH. Bo

.| » AKO ce 3aHeMapaT aKTUBHUOT OTHOPHOCTH BO KosoTo. Ha ciukara 486 ce

ToukaTa A mocrtou pe3oHaHuuja. Bo nogpayjero | < |, pexuMoT e HHIYKTUBEH U TOA IOApayje He

ce kopuctu. Kako pa6otHo noppayje ce kopucru noapayjeto | > |, (kamamurusen pexum). On

CJIMKaTa riaegamMe icKa 1 npu roJicMmu NpoOMCEHU Ha BJIC3HUOT HAIIOH AUI = U1 -U 1> CE )1061/11321 Majaa

OpOMCEHA HAa U3JIC3HUOT HAIIOH AU = U T U R Baksure CTaGI/IJII/I3aTOpI/I CC U3BC€iyBaaT CO Majia

MOKHOCT OHfIejK1 3aryOuTe UM ce PeJaTHBHO TojieMu *Oujiejku u 6e3 MpUKIy4YeH MOTPOoIIyBay, Mopa
Jla Teue rojieMa CTpyja BO KOJIOTO, TaKa IITO ce Haorame BO paboTHa Touka gpcHo ox A). Ha
cnmkaTa 4.8 e jajeHa mocinoXeHa mema, urja PyHKIFja OBJie HeMa fia ja o6jacHyBaMme.

FRT ce TpancchopmaTopu co ogHoc Ha TpaHcdopMmanuja 1:1 HO kou paboTaT BO 3aCUTEH
pekuM (BHCOKO TIOCTaBEH TOUYKA HAa KpWBaTa Ha MarHeTU3Wpame) W Ha TO] HAUMH JaBaaT
U3JIE3€H HAIlIOH KOj HE € TOBJIHUjacH Of] BapujalliiTe Ha BJIE€3HUOT HAMOH. TUNIUYHO KOJIO Ha
FRT e mageno Ha cinukata 4.8 (egHodpa3Ha Bep3mja). Ha cimmkara 4.9 npukakaHa e
KapaKTeTPUCTUKATAa HAa COBJaJyBal€ Ha HAMOHCKWUTE jamMu. Ha nujarpamMoT e HaHeceHa u
kpuBata CBEMA. Cniopep 0BOj gujarpam, riefaMe feka eieH IpoLeceH KOHTPOJIep MOXKe Ja
,,JIPEKUBEE,, U IPH HAMOHCKA jaMa Ayaboka a0 30 IpoLeHTH OJf HOMUHAIMOT HamoH, ako FRT
e co MokHocT of 120 VA, 3a pasnuka of cocroj6a 6e3 FRT, kane rpanunara € 82%.' 3a
onberexyBame € fieKa Mocie OApefieHO HUBO Ha jaMaTa, KapaKTepUCTUKAaTa TOHATaMy OH
xopuzoHaiHo. Toa e 3aToa mTO BO MPUMEPOT ce pabOTH 3a MPOIECEH KOHTPOJEp KOj 3eMa
Maja MOKHOCT off caMo 15 VA.

' TIpumepoT e 3eMeH o] aMepHyKa IUTepaTypa, 3aToa Ha OpPAMHATATa HOMIHATHHOT HanoH e 120 V.
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BpeMe BO IIUKJTYCH

Ca. 4.9 IlonpaBame Ha HAIOHCKATa jamMa CO IIOMOII Ha efieH (pepope30HaHTeH TpaHnchopMaTop

depope3zonanTHuTe TpaHcopMmaTopu Tpebda fa ce JUMEH3MOHMpAaT 4 MaTU MOCUITHO Off
TOBApOT KOj Ke ro HanojyBaaT Ha cinukara 4.10 npukaxkaHa e JO3BOJIEHAaTa HallOHCKA jama
KaKoO IPOLEHT OJf HOMAHAJIIHMOT HAIOH BO OfHOC Ha ToBapoT Ha FRT, ciopen nmogarouure Ha
€/IeH MPOU3BOJIUTEII.

ITpu ToBap on 25% , monmymreHata HanoHcka jama € 30 % ojJ HOMMHAJTHUOT HAIOH,
mto 3HauM fgeka FRT ke o6e30equ noeke op 90% of HOpMAIHMOT HAIMOH aKO BJIE3HUOT
HanoH € Haj 30 nmpoueHTH. OBa € OMTHO, OUJIejKM HAMNOJHUOT HAIOH PETKO CE CIYIITAa MOJ
30% opf HOMMHAJTHUOT BO Cly4yaj Ha HAMOHCKa jaMa. AKO ONTOBAPYBAHETO CE HATOJIEMH,
CIocoOHOCTa 32 “mpeXknByBame” ce HamaiyBa u ako FTR e mperoBapen (Ha mpumep 150%
TOBap) HANIOHOT Ke MajiHe /10 HyJIa.
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Cn. 4.10 3aBucHOCT Ha HaNOHCKaTa jamMa Off ONTOBapyBawmeTO Kaj efleH (hepope3OHaHTEeH
TpaHcopMaTop

4.4.2. MarueTHH CHHTETHCAj3epH

Marnetnure cuHTeTHcajzepu (MS) OmmTO 3eMEHO Ce KOpUCTAaT 3a IOTOoJeMH TOBapw.
ToBapuTe Mopa f1a OufaT HEKOJIKY KAJIOBOJTAMIIEPH 3a fla OMjaT The anapaTu e(eKTUBHH.
OOu4yHO ce KopucTaT 3a MOrojieMu KOMIj)YTEpH W JAPYTH E€JIIEKTPOHCKU ypelu KO ce
OCETJIMBH Ha KAJIMTETOT HAa HAIIOJHUOT HATIOH.

3 pazen npeHoc HA eHepr. CHATE3a HA (paHOB 00.IMK 3 ¢dazen
BI1C3 1 H30Hpame H pe3epBoap Ha MarH. eHep nsnes
- L |

KaNalHTHBEH pe3epBap
Ha eHeprHja

Ca. 4.11. bnok gujarpam Ha eicH MarHeTeH CHHTETHCAj3ep

MS e enekTpoMarHeTeH ypeji Koj ja TpaHcopMmHUpa Bie3HaTa €JIEKTPUYHA MOK U OfjlaBa
Ha CBOjOT M3J€3 4YKCT Tpua3eH CHUHYCOMAJIEH HAMOH 0e3 pa3juKa Ha HAallOHOT Ha BIIE30T.
bnok pujarpam Ha MS e pagen Ha ciukara 4.11. IlpeoGpa3bata Ha eHeprujata u
u3o0JlalyjaTa of HalOJHUOT BOJ ce oOaByBa NPEKy HelnHepaHu npuaymHuny. Ha Toj HaunH
ce cy30uBa BJIE3HMOT IIyM. M31€3HNOT HaM3MEHUYEH HAINOH Cce Ipajju cO KOMOMHHUpame Ha
NOEIMHEYHN HAIIOHCKM MMITYJICH NTPEAN3BUKAHM Off 3acHTeHH TpaHcpopmatopu. EHeprujara
ce CKJaJupa BO 3aCHUTEHU TpaHC(OpMaTOpPU M KOHAEH3aTOpH BO (popMa Ha CTpyja U HAIOH.
BakBara eHepreTcka pe3epa OBO3MOXKYBa YHCT M3JI€3€H HaNoH Oe3 xapmonuny. Ha usnesor
Tpua3HUOT HAIIOH Ce OfjlaBa MPEKY eieH TpaHcopMaTop BO BpCcKa co CKpleHa sBe3fa. Ha
cnukata 4.12 nmpukaxasa e cnoco6ocra 3a ,,lIpe>KUBYBamE,, Ha HAalIOHCKA jaMa CIOpefieHa co
kpuBata CBEMA cnopep efieH npoussBoauTesn Ha MS.
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Cn. 4.12. KapakTepucTiKa Ha MOXHOCTa 32 “TIpeXXUBYBame” HA €[]leH MarHeTeH CHHTETHCaj3ep

4.4.3. UPS nox nanoun (tun ”on line”)

140

Ha cnukara 4.13 npukaxkan e ener UPS npukiyden “mopg Hanon” (“on line”). Bo oBaa mema
TOBAapOT CEKOTalll ce HamojyBa ojf MpexaTa npeky UPS. Brne3nata Hau3MeHrn4Ha MOKHOCT ce
IpeTBOpa BO €HOHACOYHA , KOja T'M MOJHHU akyMmyjatopure. OBaa €IHOHACOYHA MOKHOCT
Nak ce IpeTBOpa BO HAW3MEHMYHA W TakKa IO HamojyBa MOTPOIIYBAYOT. AKO HCYE3HE
BJIe3HaTa MOKHOCT, MHBEPTOPOT C€ HalojyBa of OaTepuu U IPOAOJIKYBa fa IO HallojyBa
notpomyBadoT. He camo mrTo BakoB UPS Oe3benyBa ,,IpeMOCTyBame€,, Ha HAIOHCKU
MPEKUHH, TYKYy 00e30e/lyBa 1 BICOK CTEIIEH Ha M30Jallija Ha KpUTUYHUTE TOBapH Off CEKaKOB
BUJ CMeKaBamwa KoM uiaT of Mpexara. Ho cenak, 0BOj HaUMH UMa MaHa IIITO yPeAoT € A0CTa

CKall ¥ IpeIn3BUKYyBa €EHEPreTCKH 3aryOn.

HanojyBame HCIpaByBad -
HHBEPTOP -t TOBAP
Ho.JIHAY
padeH
dajmac
IPeKJIONHAK
darepuja
Cn. 4.13 “nop Hanon” UPS
HCIIPAaByBat - i
HHBEPTOP - TOBap
. MOJIHAY
HAaINOjyBambe
ABTOMATCKH
NpEeKIONHAK
GaTepHja

Ca. 4.14 UPS Bo pe3epsa (“stand by”)
4.4.4. UPS Bo pe3sepsa (”’stand by”)

JIC 140
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UPS Bo pesepBa (cimka 4.14) BcymHoCT € ,,ACKIIy4eH,, UPS, 6uejku ToBapOT HOPMAITHO Ce
HalojyBa Of] MpexkaTa ce JJofleKa He Ce CIyYd HEKOe MOPEMETYBame BO MpeKaTa W TOrall
UPS aBTOMaTCKu ce BKJIy4yyBa fla F'O HamojyBa notpoinyBadyoT. OBie € OMTHO BpEMETO Ha
NPEBKIYUyBakEe OJf MPEXHO HamojyBawme KOH HamojyBawme of UPS. KpuBata CBEMA
NOKaXKyBa J€Ka BpPEMETO Off 8 MWIMCEKYHJW € HajHHCKaTa IpaHUla 3a MOXHOCTa 3a
“IIpEeMOCTYyBame” 3a OAroBOpHUTE noTpoiryBauu. Crnopep Toa, BpeMe 3a MPEeBKIyUyBamke Off
4 wMunucekyHau Oum 00e30eluyio TPOAOJKUTENHOCT Ha paboTata 3a KPUTHYHHUTE
notpomyBaun. UPS Bo pesepa oOuuHO He 00e30efyBa 3alllTUTa Off TPAaH3UEHTH WU HE
OBO3MOXYBa peryirpame Ha HAaOHOT KaKo mTo Ta ro npasu UPS ox Tumnor ,,on line,,.

IIpu cnenudukanuu 3a norpedbHnor UPS OuTHu ce MoKHOcTa BO kVA, guHamMuykaTta u
CTaTUYKa peryjanuja Ha HAIMOHOT, XapMOHMYHOTO M300/IMYyBale Ha U3Je3HaTa CTpyja u
HallOH, 3allITUTa Of UMIyJcu u of myM. Cnenudukanujata Tpeba J1a MOKaxke W MoJ KOU
VCIUTHU YCJIOBU OBHE CIeNU(UKALNY CE BO CUJIA.

4.4.5. Xuopugan YIIC
OBme ce mo cBojaTa KOHcTpyKunmja camaan Ha UPS Bo pesepsa (ci. 4.15) HO Ha WM31Ie30T

UMaaT HaIlOHCKU PEryjaTop M MOXHOCT 3a MOMEHTAIHO ~HIPEMOCTYBame” Kora ce
npedpriaaT of HauuH “HOpMasiHO” KOH UPS HamojyBame.

HOPMA/IHO HANIOjYBambe
¢epopesonanten

TpaHchopmMaTop

TOBap

TOJIHAY HA
oarepuja

HHBEPTOP

HalojyBame

H0JIHAY Ha
darepun

Cn. 4.15. Xubpunen UPS
4.4.6. MoTop - reHepaTOpPCKN Irpynu

Motop reneparopckute rpymu (MG) T uWMa BO MHOTY pa3iUYHA BEJIUYMHUA WU
KoH(urypauuu. EfleH TunuyeH BU ce OHME KOM COMpKaT aCMHXPOH MOTOpP HaIlojyBaH Off
MpexaTa KOj 3aIBUKyBa CHHXPOH T'€HEepaTOp KOja AaBa KOHCTAHTEH HAMOH U (PpEeKBEeHIH]a
Ha CBOJOT M3JI€3 HE3aBHUCHO Off Op3MHATa cO Koja ce BpTU. 10] MaBa KOHCTAHTEH HAIlOH
6imarofapeHue Ha perynanmjatTa Ha Bo30ylaTa Ha MarHeTHOTO TIOJieé HAa POTOPOT Off
CHHXOHMOT reHepaTop. Moxe u fja ce MeHyBa OpojoT Ha MoyioBH. KOHCTaHTHHOT HAINOH ce
OfIp>KyBa ce Jlofieka poTopoT ce BpTH npu Op3unu of 2625 no 3000 BpTexxku Bo munyTa. Ha
OCOBMHATa MOXKeE Jla IMa | AOAATEH 3aMaell co IeJI BPTEHETO fja MPOJOIKHA KOJKY € MOXKHO
NOAOJITO M TO HUCKIYy4YyBame€TO Ha HAMOJHUOT HAMOH, HO MOXKE W CaMHOT POTOp Jia uMa
MOBOJIHA MHEPIIMja Kako Ou ce 06e30equia n3iie3Ha MOKHOCT BO HapelHuTe 15 ceKyHau nop
MIOJTH TOBap.
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H30JIAIMOHEH
NpeKnuHyBat
nanojysame | <k 3ATHTEH
ogmMpexara | sl TOBap
HHBEPTO

HAIMOHCKHA

peryiaTtop

I'TO npek. CII. 4.16. Engnononna meMa Ha

I CYIepCIIPOBOJIUB aKYMYJIATOPCKH ypen

€THOHACOYH]

- Mar"HerT
HAOjyBaHs

4.4.7. CynepnpoBojjuBu akymyJjaTopu Ha maraHetHa enepruja (SMES, Superconducting
magnetic energy storage device)

Ypegor op tunor SMES kopucTu efeH cynepnpoBomaiuB MarHeT  (ca. 4.16) kako
aKyMyJaTOp Ha MarHeTHa eHepruja ucro kako mro UPS xopucru Oartepun. SMES ce
u3BeflyBa co eHepruja ox 1 mo 5 MJ u toram ce Buka mukpo - SMES, 3a fa ce pasnukysa of
CIIMYHM ypeau co noronema cuia. [Ipegnocra Ha Mukpo- SMES e mto 3adaka Mano MeCTo
3a MarHeTOTOT BO crniopefoa co 6arepunte. Mima 1 nomManky oBp3yBama U JOBEPIMBOCTA My
€ moronemMa a ofpxXyBawmeTo nomano. JJocera ce pedepupa MHOrY ycHellHa NpUMEHaA Ha
OBUE ypefu.

4.4.8. Cnenudukanuu Ha onpeMara 3a KpajHuOT KOPHCHUK

Ipyr HaumH 3a OopbOa CO HANMOHCKUTE jaMU Kaj KPAjHUOT KOPUCHUK € TPEeKy
BHUMATEIHO cHenuuiyvpame Ha HapadyaHaTta omnpema. Toa 3Haum ja ce u30erHyBa
KOpUCTEeH-€ Ha mpoOlieMaTUyHa Olpema, WU BO HajMaja paka, ja ce uaeHTuduuupaart
OapamaTa KOH ollpeMaTa BO IOIJIe/l Ha MO00pYBamkEeTO Ha KBAIMTETOT Ha €Jl. eHepruja. Ese
HEKOJIKY UJIeH 3a MpallamaTa Ha KOU Tpeda Jla ce BHMMaBa IpU HapavykaTa Ha olpeMa 3a fa
ce yosaxku mpoOIeMOT CO HAallOHCKH jaMH.

1. ITpon3BopuTenuTE HA OMpeMa Tpeba 1a UMaaT 3a CBOUTE ypeau KPUBM Ha CIOCOOHOCTA 3a
MpEeXMBYBah¢ HA HAIOHCKY jaM¥ (CIIMYHM HAa OHAaa MOKasKaHa Morope)  fa TH MPUIIOKAT Ha
CBOMTE KJIMEHTH CO ILIeJI la Ce HalpaBM NOYETHA OLEHKa Ha ompeMarta. CamuTe KIUEHTH
Tpeda ga cu 0apaaT BaKBM MOJATOLM.

2. Kowmmnanmjata koja HabOaByBa HOBa ompema Tpeba fja YTBpAM Hpoueaypa 3a
KJIacu(uIpame Ha OATOBOPHOCTA HA ompeMaTra. AKO olpeMaTa € KpuTU4Ha, Tpeba fa ce
OCHTypa flaJli COOfIBETHA CIIOCOOHOCT 3a ,,[IPEKUBYBambE,, € BKIydeHa Kora ce HabaByBa Taa
ompema. AKO TaK orpeMara He € KpUTHYHA W BaXkKHa, M HE MPEAN3BUKYBA rOJIEeMHU MPEKNHI
BO ITPOM3BOJICTBOTO MJIM HE ja HapyllyBa 6e30eqHocTa Ha JIyfeTo, BEpojaTHO 3allITUTaTa Off
HATIOHCKM jaMU HE ce MCIUIaTyBa.
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3. bupejku BepojaTHOCTa 3a IojaBa Ha HamoHcKa jama 0 70% uin momajky BO OfHOC Ha
HOMUHAJTHMOT HAIlOH € Majla BO OfHOC Ha jama ji0o 90 % wunu momana, Ma CMHCa TOpHaTa
rpaHdiia 3a CnocoOHOCTa 3a MpeXXuBYyBawme fa ce crenudunupa Hekage mery 70 m 75
npoueHTu. [Toupeanno 6u 6mno okony 59%.

4.5. HanoHcKH jamu 3apajy cTapTHpPambe HAa rojieMd MOTOPH

MortopuTe uMaaT egHa HENOBOJHO CBOjCTBO IITO MpU MNyHITakHETO BO paboTa
NOBJIEKYBaaT HEKOJIKY MaTH MOCUJIHA CTPYja O HOMUHANHaTa (u 1o 7 matu). TakBa cTpyja
Te4yejKH HU3 MMIIelaHcaTa Ha CUCTEMOT Ke NMpeu3BHKa HANIOHCKA jaMa Koja ce 3abesexyBa
NpeKy 3aTeMHyBamhe Ha CBETWIKUTE, UCMafamke Ha KOHTAKTOPHUTE Off MOTOH M NMPEKHWH Ha
oceTnuBaTa onpema. CocrtojbaTa € yuITe mopeke BiOLIEHa cO (PaKTOT WTO (paKTOpOT Ha
MIOMECTYBamETO COS® € HU30K, 00maHO 15 g0 30 mpoueHTn (pesynrupa Bo ciiad MeXaHMIKU

MOMEHT)

BpemeTo koe My € moTpeOHO Ha MOTOPOT Jja C€ pa3BpTHU IO MOJIHA Op3WHA 3aBHUCH U
oyl f;mabouynHaTa Ha HallOHCKaTa jamMa Koja ce NMpeau3BHKYyBa, la Taka MHOTY Aya0oKa jama
MOKe J1a TIPeIn3BUKa HEYCIENTHO CTapTHpamke Ha MOTOPOT (3amTurara npegBpeMeHo Ke TO
uckiyun). HamoHckuTe jamMu 3apajy OBHE MPUYMHYU TpaaT MOBEKe CEKYH/M, KaKo IITO TOA Ce
riefa ox cnukara 4.17.

HAIIOH Ha (l)a3‘dTa

A - B, ed. Bpeq.
115
Tpaeme
"+ 2.800 Sec
105 L e Min
100 W 80.55
npocek
9 rfooimimimimsn gl 8813
14 Max
8 | 1025
8 —t

0 05 1 15 2 25 3 35
BpeMe (CeKyHau)

Cn. 4.17. TunuvHa HaIIOHCKA jaMa 3apajiid CTapTHpame Ha MOTOP.
4.5.1. MeToau 3a crapTHpame Ha roJleMH MOTOPH

AKO MOTOpOT c€ CcTapTHpPa AMPEKTHO Hae/HAIll IIPM HOMHUHAJIEH HAllOH Ke ce o0e30enu
HAjeBTUHO U HajOp30 cTapTHpame, HO MOKHUTE MOCIEUIIA ce TPEMHOTY 1J1a00Ka HAllOHCKA
jama MM MEXaHNYKO NPEeONTOBAapyBamke HA MOTOPOT.

CrapryBame co aBroTpancgopmarop. Ilocrojat otuenu 3a foOuBame Ha HanoHu of 80, 65
unu 50% off HAaIOjJHUOT HAIOH 3a BpeMe Ha crapTyBamweTo. JIuHucKaTa cTpyja U CTapTHHOT
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MOMEHT BapupaaT cO KBaJ[paTOT Ha HallOjHUOT HaIOH, Taka MTO 50% HamoH Ou pe3yiaTupan
co 25% craptHa crpyja u MoMeHT. Ce ofg0upa OHOj HAjJHM30K OTILEN KOj 00e30enyBa
NOTPEOEH CTAPTEH MOMEHT.

B B Y0A

¥ B

C— C [ A ¢
I y . L TpMNonHa

npeknonka

Ms :
v (Y X
M

a)
a) 6)

HupekTtHO crapryBathe Ha | CrapTyBame Ha aCHHXPOH MOTOP CO BPCKa SBe3/ia - TPHjarojIHKK a) U
ACUHXPOH MOTOP co aBToTpaHcgopmaTop 6)

Craprepn co cepuCKH BKJIyYeHH WHIYKTHBATETH WM OTHOPHHIM. (HE € MPUIOKEHA CIIHKA)
OBue eJeMEeHTH BO MOYETOKOT Ce BKIYYECHH BO CepHja CO MOTOPOT MPH CTAPTHPAETO.
ITocme W3BeCHO BpeMe THe ce UCKIIydyBaaT - mpeMocTyBaaT. OTIIOPHUIIUTE 3a CTapTHPAHE
MOXE Jla Ce NMPEeMOCTyBaaT 1O CErMEHTH, a pPEakKTOpuTe HaefgHall. JIMHUCKHUTE CTpyd |
CTapTHUTE MOMEHTH Bapupaat MpaBo MPOMOPIMOHATHO CO HATIOHOT MPHUJIOXKEH Ha MOTOPOT,
Taka IITO 3a JIajicH HAallOH Ha CTapTHPAmETO, OBUE CTApTEPH MOBJIEKyBaaT MOCUIHA CTPYja
OJl BOJIOT OTKOJIKY CO aBTOTPaHC(POPMATOPCKH CTapTEpH, HO MaBaaT IMOCHIECH CTapTEH
MoMeHT. PeaktopuTe umaat TunuvHo ormenu Ha 50, 45 u 37,5%.

CTapTyBa}Le CO POTOPCKH BIIyHITa4 (aKTI/IBCH OTIIOp BO pOTOpPCKaTa HaMOTKa)
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CrapTupame co poTocKd BOymTad. Bo poTopckoTO KOJIO ce BKIIydyBa aKTHBEH OTIIOp J0JIEKa
Tpae MPOILECOT Ha MyIITame, KOj MOoJeKa CerMEHTHPAHO WM KOHTUHYHpPAHO ce HaMalyBa JO/eKa
MOTOPOT C€ pPa3BpTyBca 3a Ha KpajoT coceMa Ja ce MpaTKo crou. POTOPCKHOT OTHOPHHK Kaj
MOCHITHUTE MOTOPH € M3BEJICH KaKO BOJICH OTIIOPHHK.

TpujaronHuk - sBe3ma cTapTepu ro cBp3yBaaT CTaTOPOT BO SBe3/la NPH CTApTHPAETO, a
nocje U3BECHO 3aKaCHyBamwe, ja IpeBp3yBaaT HaMOTKaTa BO TpujarojHuk. Bo Bpckara
SBe3/la HAMlOJHUOT HAIMOH KOj ce JoBeflyBa Ha cekoja ¢pazHa HaMOTKa € 57% Of TUHUCKUOT
HamoH (c¢asa-paza). CrapTHaTa CTpyja W MOMEHT ce HamajeHH 10 33% Oj HUBHHTE
HOMMHAJTHU BPEHOCTH.

60% T
,55% 1~
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50%
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45% 1
o1 MOKHOCKa Ha

40% 1~
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35% -
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Cn.4.18. TunuueH ogHOC HAa MOKHOCTUTE Ha TPaHC(OPMATOPOT W MOTOPOT KOM NPEAM3BHKYBaaT
HarmoHcKka jama o 90 mpoIeHTH IPU JUPEKTHO CTapTUPakhe

“Mexo” crapTupamwe. OBOj HaUMH C€ OCTBapyBa CO HAIOjyBamke Ha MOTOPOT NMPEKY €HEPreTCKU
npeoOpa3zyBau 0Oa3upaH Ha €HEPreTCKaTa eNIEKTPOHUKA (THPUCTOPH) CO KOE CE BPIIH PETyJIUPAkHE
Ha JIOBEJICHUOT HaIoH. YecTo maTu Toa € COCTaBeH JIe] Ha €HePreTCKUOT MPETBOPYBad MPeEKy Koj ce
HAIO0jyBa aCHHXPOHHYOT MOTOP.

4.5.2. OnpenyBame Ha INIA00YNHATA HA jaMaTa NP JUPEKTHO CTAPTHPAH-€ NOJ MOJIH HATIOH

Kako mro ce rnega on cnukara 4.17 QUPEKTHOTO CTapTUpalke Ha ACHUHXPOH MOTOP
npeau3BUKYBa JadoKa jama co MociaeoBaTeHO NOBpakawke Ha HAanoHOT. [Ipu ctapTupame
IO/l NOJIH HAIllOH C€ jaByBa HAINOHCKA jaMa BO EIVWHWYHM BPENHOCTH CHOpPEH ciegHaTa
paBeHKa:
_Y(pu)Siy

SZR + SKV
kajie e: U(pu) akTyeIHIOT HAIlOH Ha HAIIOjyBar¢ HA MOTOPOT BO SJUHAYHN BPEJHOCTH;

U

min

S, MOKHOCTa Ha MOTOPOT IIPH 3aKOYEH POTOpP;
S,y MOKHOCTa Ha Kyca BPCKa BO MECTOTO Ha MPUKIYIyBambe Ha MOTOPOT.
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Cnukara 4.18 gaBa effHa IpUMEHa Ha TOpHATa paBeHKa akKo HAllOHCKAaTa jaMa ce OTPaHW4M Ha
90% oj HOMUHAJHUOT HANOH, KOPUCTEJKM NMPUTOA THUIUYHU W3HOCH HA MMIIEJaHCaTa Ha
MpexkaTa i Ha MOTOPOT.

AKO pe3ynTaToT MCIajHe HaJl MUHUMYMOT KOj € JO3BOJIEH 3a yCTaJIeH HAIOH 3a olpeMara
KOja € 3arpo3eHa, Torall CTapTHPAmETO IOJ IIOJH HAllOH € [03BOJEHO. AKO IakK HE e,
noTpeOHO € fa ce HampaBu crnopefnda Ha miIaboyMHaTa Ha jaMaTa 3aBUCHO  Off
BPEMETPAEHETO, CO aHBEJONaTa Ha HAIlOHCKa TOJIEpaHIFja 3a 3arpo3eHara oOIlpeMa.
BapanuTe npecMeTku ce AOCTa CIOXKEHH, U HajJoOpO € [la ce CIPOBEAAT CO KOMIIyTEPCKHU
porpam 3a CTapTHpPambe Ha MOTOP WIIM ONIIT KOMITjyTEPCKM MPOrpaM 3a MpeofHa aHalIu3a.
3a cumysanujaTta NOTPEOHU Ce CIEJHUTE MONATOLM:

[TapameTpuTe Ha CTaHJApAHOTO EKBUBAJEHTHO KOJO 3a €feH WHAYKIHOHEH (OJHOCHO

aCHHXPOH) MOTOD a Toa ce:

e R, m X,, OTIOpPHOCTA ¥ MHAYKTHUBHOCTA 3a AUPEKTHHUOT cucTeM, R, m X,, -OTIIOpOT U
MHAYKTHBUTETOT 32 NHBEP3HUOT CUCTEM, M peaKTaHCaTa Ha MarHETA3Upame X,, .

e bBpojoTr Ha MONOBY M HOMUHATHATA Op3uHA (MITU JIN3TAHETO);

e DG’ (KOHCTaHTaTa Ha MHEPLHja) 3@ MOTOPOT M TOBAPHHOT MEXaHU3aM;

e 3aBUCHOCTa Ha MOMEHTOT Ofi Op3uMHara 3a TOBAPHMOT MEXaHW3aM. (Ha INpHUMeEp, Kaj
BEHTUJIATOPHTE MOMEHTOT M € IpomnopiroHanes co N°).

4.6. ITpod1eMaTHKa HA MCKIIYyYyBamke HA KYCHTE BPCKH BO IUCTPUOyHHjaTa

Huctpubynujata Moke MHOTY Ja HalpaBH CO aKTUBHOCTHUTE CO KOW T'M CIpedyBa IPEHIKHUTE
(xkycure Bpckm). Co BakBHTE aKTHBHOCTM Taa HE CaMoO IITO ja 3rojeMyBa KBaJUTETOT Ha
ycayraTta Ha CBOMTE KJIMEHTH, TYKY I'l CipevyBa M cKanuTe JiepeKTH Ha cBojaTa omnpema. Bo
OBOj CMUCOJI JUCTpUOYIMjaTa UMa JIB€ TPUHIUIUEIIHA MOXKHOCTH 3a aKI¥ja U Toa:

1. [la ru cnpeuu KycuTe BPCKY (MIPEBEHTHUBHUA MEPKH);
2. Jla ja mpoMeHH cBOjaTa MpaKTHKa BO OJHOC Ha HAYMHOT Ha WCKIIyYyBambETO HA KYCHTE
BPCKH.

[IpeBeHTHBHUTE MEpPKM 3a CIpedyBame Ha KYCHUTE BpPCKH omdakaaT MOTKACTpyBame Ha
OKOJIHATE JIpBja OKOJY BOJOBUTE, JOJlaBalk€ Ha OBOJHUIM 3a NPEHANOHU IO BOJOBUTE,
MHEHE€ HAa W30JIaTOPUTE, 3alUTUTHA MEPKHM Off NPHUCTAll Ha JKMBOTHU KOH BOJOBUTE.
HepeanHo e f1a ce ouexkyBa fieka n3ojanujaTa Ha IPEHOCHUTE BOIOBM Ha AUCTpUOynHjaTa Ke
M M3[APXHU CUTE yaapu Ha Moimata. Cemak, cekoj BOJ KOj IOKaxKyBa IpeTepaH Opoj Ha
HCKIIy4yBama 3apajy MOJIBH, Tpeba Ja ce NOABPrHe Ha IETAHO CTyAupame. Moxeou Tpeda
Jla ce CTyrpa MOXKHOCTA 3a 3aKJIOHyBamke (IOCTaByBame Ha T.H. 3eMjOBOJHH jasKHba) 3a /1a
ce crpevar AUPEeKTHUTE yapu BO (pa3HUTE NMPOBOAHMIMU. VcTpaxyBameTo Ha 3a3eMjyBamaTa
Ha CTOJIOOBHUTE IIOMAara fia c€ yTBPAM CTEMEHOT Ha 3arpO3€HOCT Off OOpaTHU MPECKOLH Of
3alITUTHUOT KOH (pa3HUOT NMPOBOJIHUK. (TOj OTHOP IMOXKETHO € J]a € IITO oMaJl, IITO MOKe Jia ce
IHOCTUTHEC CO JOIMOJITHUTCIHN MepKI/I)

ITopoOpyBameTO BO IMpakcaTa Ha UCKIYyUyBalkETO HA KYCHTE BPCKU MOXKe J1a omndaTu
NIOCTaBYBakE Ha MPEKMHYBAYM CO aBTOMATHKa 3a MOBTOPHO BKIIYUyBamke, OTCTPAHYBakE Ha
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Op30TO HUCKIy4YyBame, JOflaBambe Ha jaMKM, IIpeMHadyyBalke Ha HalojyBameTo. BakBure
Ak MOXe Jla fieJlyBaaT Ha OpOjOT W/WIM Ha TPACHETO HAa MOMEHTAJIHUTE NPEKUHU U
HAIlOHCKY jaM#, HO Tpeba fla ce 3allOMHU [ieKa KYCUTE BPCKHM BO HAIIOJHUOT CUCTEM HUKOTAII
HEe MOKe coceMa fia ce eJTMMHUHUpaar.

4.6.1. Ilpuanyny HA NPEKyCTPYjHATA KOOPAHHALK]ja

butHO € nma ce 3Hae mocramkaTa cO Koja JUCTpHOyLHUjaTa T'M OTCTPaHyBa KyCUTE
Bpcku. [TocTojaT ofgpefenn (pu3nyKy OrpaHnyyBama Mpu UCKIYIyBalkbeTO Ha KYCUTE BPCKU U
NOBTOPHO BOCIIOCTaBYBame€ HAa HamoHOT. OBa mocTaByBa OIpEJIEHN MUHMMAIHM Oapama Ha
NOTPOIIYBAUMTE 32 KOU CE OUEKYBa fla MpekuBeaT BakBM HACTaHMU Oe3 MPEKNH BO HUBHOTO
paboTtewme. Hekou 3acdpatu 3a mogoO6pyBamke Ha KBAIUTETOT Ha €J1. eHEpruja MoJecHo € Ja ce
CIIpOBEflaT Ha CTpaHaTa Ha JUCTpUOyLHUjaTa OfOLITO Ha CTpaHaTa HA MOTPOIIYBAavOT. 3aToa,
Ke ja mocMaTpame IpakcaTa Ha OTCTpPaHyBalmbe€TO Ha KYCHTE BPCKHM M Off acleKTOT Ha
NOTPOIIYBAYOT (M KOHCTPYKTOPOT HA ONMpeMa) ¥ OJf acleKTOT Ha efieH AUCTPUOYTHBEH
UHXEHep.

Tpeba ga 3HaeMe ieka UMa 1Ba OCHOBHHU BHjla HA KYyCH BPCKU:

1. Tpan3umentHa (mpuBpeMeHa) Kyca Bpcka. OBa ce KycuTe BPCKM KOW HACTaHyBaaT NpH
NpecKOoIy (HU3 BO3IyXOT WJIY 110 OBPINMHATA HA N30JIaTOPUTE) HA HAJ[3EMHUTE BOJJOBH U
IIpU KOU HE HACTaHyBa TPAjHO OLITETYBaHk€ Ha M30JalujaTa Ha cucteMoT. HamojyBamweTo
MOXKE OIHOBO Jla C€ BOCIIOCTaBHU IITOM JIAaKOT Ha KycaTa Bpcka ce u3racHe. OBa Moxke ja
ce NMOCTHUTHE MPEKY UCKIIyUyBamke CO MOMOII Ha MPEKWHYBauuTe O aBTOMATCKa IOCTanKa
3a BpeMe Off HEKOJIKY CeKyH/iu. Hexon off TpaH3MEeHTHUTE KyCH BPCKH CE CAMOTaCHEUKH.

2. Tpajam kycm Bpckm (rpemku). [Ipm oBume Kycnm BpCKHM HacTaHyBa TpajHO (PHU3UIKO
OIITETYBAakE HEKO] €JIEMEHT Ha HM30JalyjaTa Ha CUCTEMOT KOj Oapa MHTEpBEHIUja Ha
MEPCOHAJIOT KOj TO OfIp>KyBa BOAOT U momnpaBka. KpajHHOT KOPUCHUK cera TpHy MPeKUH
Ha CHaOlyBameTO KOj MOXKeE Jla Tpae Ojf HEKOJIKY MAHYTH Ta 10 HEKOJIKY YaCOBH.

4.6.2. Penejna 3amrura

PenejnaTa 3amrTuTa € aBTOMaTCKU CUCTEM KOj TH JIETEKTHUpa U UCKITydyBa BOJOBHUTE KaJie CE jaBUia
Kyca Bpcka. ['71aBHa IleJ1 Ha peJiejHaTa 3allTHTa € NOKPaj 3allTUTA Ha JIyF'eTO, OTPAaHNYYyBambhe
Ha LITeTaTa Koja MOXeE Jla HacTaHe Ha AUCTpUOYTUBHUOT cucteM. Criopesi Toa, OTKPUBAKHETO
Ha TpPEeHIKWTEe W WCKIYyYyBaKETO Ha CTpyjaTa Ha rpemka Tpeba ja ce COpoOBeAe cO
MaKcuMaliHa Op3uHa 0e3 [la HacTaly IOorpeliHa olepanyja 3a HOPMAJIHUTE TPAH3UEHTHH
HacTaHu. Mima JiBe TJIaBHM TPUXKU 32 HACTaHyBame Ha IITETa:

1. EneKTpuYHHOT JaK MOXeE Jja OLITETH MPOBOAHULU U N30J1aTOPU

2. Eneprerckute TpaHcOpMaTOpPH MOXKE fia ce OBpefaT, OufiejKu 3apaju rojieMUTe CTpyH
U eJIeKTPOJMHAMMUYKY CUJIH, HAMOTKHUTE MOXeE Jla Ce U3MecTaT U UCKPUBAT, a OBa € MHOTY
rojiemMa 1mTeTa 1 rpemika.

4.6.3. Ocurypysaun
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Kycara Bpcka BO CHCTEMOT CEKOTalll € MPOCIeCHa CO 3roJeMeHu CTpyH Hu3 BogoBute. OBOj (akt
MOXKE Ja TOCTYXKH 3a Hej3uHara neteknuja. OCHOBEH 3allITUTEH €JIEMEHT 3a 3allTUTa Off
npeKycTpyu (MPEeKyMEepHU CTPYH, HAJACTPYyH) BO €HEPreTCKUOT CHCTEM € OCUTYPYyBadoT.
OcurypyBauuTe ce €IeMEHTH KOU Ce PeJIaTUBHO €BTUHU U Ha KOU HE UM Tpeba OfpKyBame.
3aroa TMe MAacOBHO ce KOPHCTAaT BO AMCTPUOYTHMBHMOT HANOEH CHCTEM 3a 3alllTHTa Ha
TpaHcOpMaTOPH W HAMOJHUTE TPaHKW (JaTepajiHu TpaHkW). HUBHaTa OCHOBHA IeN € fa
3a/IejCTBYBaaT MPU TPajHU TPEIIKU | Jla TO n30aupaaT (0BOjaT, CEKIMOHAIN3UPAAT) IEJIOT
Ha KOj € MpHUCYyTHa rpelikaTa Off 3[ApaBUOT JieJ Ha HAMOjHMOT BOj. Twe ce mocraByBaaT
KOOPJIUHHUPAHO, T. €. HA TAKOB HAYWH, IIITO BO CJy4aj HA HUBHO aKTUBHUPA-E []a C€ OHECTIOCOOn
IITO € MOXKHO IOMAaJI JIEJT Off CHCTEMOT.

OcurypyBauuTe JejCTByBaaT U ja JIeTeKTUpaaT MpeKycTpyjaTa Ha TOj HAYMH IITO HUBHUOT
TOIUTUB €JIEMEHT Ke ce pacromd. Bo cammoT ocurypyBad Ke HacTranmm €eH NpoLec Ha
pa3BUBame Ha JIaK KOj MOCIeOBaTeTHO Ke 3racHe U cTpyjaTa Ke ce nmpekuHe. busiejku 3a ga
HacTalu TONEHE Ha MeTajlHaTa TOIUIMBA BJOMNIKAa Tpeba f[a ce akyMmylupa H3BECHO
KOJMYECTBO TOIUIMHA 3a Jla ce JOCTUTHE TOYKaTa Ha TOMEHEe, 3a CeKOj M3HOC Ha CTpyja
NOTpeOHO € 1a MOMUHE U3BECHO BpeMe. Toa Bpeme e moMalio JOKOJKY CTpyjaTa € MoroJjiema,
Taka IITO KapaKTepUCTUKATa CTpPyja - BpEMe Ha €JIeH OCUTypyBau MMa KapaKTepUCTUUYEH
xunepOoAnYHO omafauku oOnuK mnpercraBeH Ha ciukara 4.20. Co men pma ce yckiajaar
(KoopaMHHMpaaT) CcO KapaKTEepUCTHKaTa CTpyja BpeMe Ha OCUTypayBauuTe, CHTE JPYTd
3alITUTHU €JIEMEHTU BO JUCTPUOYTUBHUOT CUCTEM (Ha Mp. MPEKHHYBAYd WM JIPYTU TOrope
IIOCTaBEHU OCHTYPyBaud) MOpa Jla UMaaT CIIMYHa N0 OOJIMK KapaKTepUCTHKA CTPyja - Bpeme, U
THE He Tpeba Jia ce MpeceKyBaar
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Cn.4.20 M3rnep Ha KapaKTepUCTUKATa CTPYja - BpeMe Ha OCHIypyBau

4.6.4. I1oBTOpPHO BKIIy4YyBame
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Bupnejku HajroleMHoOT fea off KyCUTe BPCKU HAa HAJ3€MHUTE BOJOBU CE NPUBPEMEHH,
HaIoOjyBalkeTO OM MOXKEJO YCHEIIHO Jla ce MOBpaTH (IOocie MPBOTO MCKIYYyBamke) CaMoO IO
HEKOJIKY LUKJIYCH IIOCII€ IPEKMHYBAKETO Ha IIPEKYCTpyjaTa. 3aTOa, MHOTY Off aBTOMATCKUTE
IPEKNHYBAYM c€ TaKa KOHCTPYUPAHU, IITO aKO € MOTPeOHO MOXKeE Jja BKIIy4aT MOBTOPHO TpHU
WM YeTHUpU MaTh BO Op3a mocnenoBaTeaHOCT. [ToBeKe KpaTHOTO BKIIyUyBamhe OBO3MOKYBA
lla ce ocTBapaT pa3HHM IIEMHU Ha CEKIMOHAIM3UPalke U aKO HEKOja TpelllKa € MOYIOpHa, a U
ce MpyXHu JONOJHUTENHA NMpUINKa Aa ce oTcTpaHu. IlocrojaT crnenujalHd NpeKMHyBauu
HaMEHETH 3a AUCTPUOYTHBHUOT CHCTEM HapeueHU IIOBTOPHM BKIIydyBaun (Ha eHIUI. reclosers)
KOM ofepalnujaTa MOBTOPHO BKIIyUyBame ja oOaByBaaT ocoOeHo foOpo. Hajromem men of
KYyCUTE BPCKH c€ OTCTPaHyBa YIIITE CO MpBaTa onepanmja.

[ToBTOPHOTO BKIIy4yBame€ € MHOTY 3aCTalleHO BO CEBEPHO aMEPUYKHUTE NUCTPUOYTUBHU
cuctemu. JucTpuOyIMUTE BO PETHOHM Kajle MMa peJaTUBHO cilaba aTMocepcka aKTUBHOCT
paBaT CaMO €JHO MOBTOPHO BKJIy4yBame, OMJIEjKU MPETIOCTaByBaaT JeKa MOroJeMUOT A
OJ] HUBHUTE TPEelIKU ce TpajHu. Bo pernonuTe co moMHTEH3MBHA aTMOCc(hepcKa aKTUBHOCT ce
MpaKTUKyBa MOBTOPHO BKJIydyBame 10 4 matu. Ha cnukarta 4.23 ce majieHu [ABe HAjuecTo
MPUMEHYBAHU pefociieiu Kaj MPeKUHYBauu co 4 UKITYCH:

1. Epna 6p3a onepaiyja, Tpu 3aKacHETH;
2. JIBe Op3u onepanuu, ABe 3aKaCHETH.

OOnyHO € OecnpegMETHO fa ce KOPHUCTHM IOBTOPHO BKIIYUyBambe€ Kaj MPEXU KOM Ce
NPETEeXHO TOJ3eMHN (KabeJICKM), OCBEH aKo 1o0ap Jiel Off MpeskaTa Cellak ce COCTOM Off
HaJ3eMHH BOJOBY M3JI0KEHN HA PACTEHHU]a WU MOJIHHH.
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Cn. 4.23. Hajuecr pepociequ Ha OIepalyUTe Ha €[eH IpeKuHyBad Ipu
aBTOMATCKO IMOBTOPHO BiyuyyBame cnopen mnpakcata Bo CAJl. I'opuure paBa
AWjarpaMa BaxkaT 3a NMPEKWHyBau MOCTaBeH MOAOJYy Ha HEKO] NUCTPUOYTHUBEH
M3BOJ, a TIOJTHHUOT - 32 MPEKUHYBa4Y HAa MOYETOKOT HA IUCTPUOYTUBHUOT U3BOI.

4.6.5. lliteneme Ha OCUTYpyBa4YHuTE
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OOMYHO WHXUHEpPUTE BO AUCTpUOyIMjaTa HE cakaaT OCHIYpyBauyuUTE€ YECTO fAa UM
nperopyBaar, OujejKu Mopa jja ce UCIPaTH YOBEK Ja I'M 3aMEeHU. ABTOMATCKOTO IMOBTOPHO
BKJIy4yBam€ BCYIIHOCT € M 3aMUCIICHO fla TM 1ITeu ocurypyBaunte. OCHOBHaTa upeja e na
ce OBO3MOXKM NPEKMHYBAaUYOT fla MCKIYYM TOJKY Op30 NpH IMpBara onepanmja, MTO Ke
HalpaBM MPEKUH MpeJl ja HacTalu TOINEHhe Ha TOIJIMBATa BIOIIKA BO OCHUTYPYBadyoT KOj €
nocrtaBeH mofody. Kora npekuHyBauyoT MOBTOPHO BKIJIY4Yd, BO HajrojieM Opoj ciyyau
HalojyBalkeTO Ke ce BOCIOCTAaBH IMOBTOPHO (Ce MpeTIocTaByBa JeKa KycaTa BpCKa ce
OTCTpaHWJIa) ¥ HEMa Jla UMa noTpeba Off YoBeUKa MHTEpPBEHIUja Ha aule MecTo. EfnHCTBEHO
CMeKaBame Ha KIIMEHTOT € KpaTKOTPajHO 3aMpadyBame Ha cBeTIoTO OBa ro HapeKyBaaT
Op3a onepanyja Ha TPEeKUHYBAYOT WU MHCTAHTHO NMPEKUHYBAKE.

AKO KycaTa BpCKa € ceyllTe MPHCYyTHa KOra NMpPeKWHYBauOT BKIYYHM MOBTOPHO, MMa JIBE

OTIIMH:

1. Ilpedpnawe Ha aBTOMaTUKATa Ha OAJIOXKEHO UM OaBHO NpeKuHyBamwe. OBa OOMYHO €
e[MHCTBEHATa MOXHOCT Kaj JUCTPUOYTHBHMOT TpPEKWHyBad KOj ce€ Haora BO
Tpadocranunata VN/SN. Toj paboTu camMo efHall Ha MHCTAaHTHO NpekuHyBame. OBaa
duno3zoduja cMeTa Jeka rpemikata MoToa € TpajHa U mpedpriambeTo Ha 3a0aBeHa
omepanyja Ke My fiajie BpeMe Ha OCUTYPYBaudOT KOj € MOAONy [a pearupa U ro U3ojaupa
IEJIOT CO Tpelka.

2. O0up Ha BTOpa Op3a omepanuja. OBaa ¢uio3oduja ce NpuMeHyBa KOra UCKYCTBOTO
NoKaxaJso jeka roieM Opoj Ha TpPaH3UEHTHHUTE IPEIIKUM UM Tpeba JBe IIAaHCH 3a Ja ce
OTCTpaHaT, a ICTOBPEMEHO OCHTypyBaunTe fja Ouaat cnacenn. I[Ipakcara mokasKaina aeka
Kaj HEKOU KOHCTPYKIIMM HA HAJI3EMHU BOJIOBH M HAIIOHCKHU HMBA UMa rojieMa BEPOjaTHOCT
JTaKOBUTE KOM Cce NMPUYMHETH Off yJlap Ha MOJHa Mak Jla ce 3amajaT U uM Tpeba BTOpa
HIaHCa 3a OTCTpaHyBamwe. McTo Taka cuM4Ha NojaBa € M aKo rpellKaTa HacTaHasla 3apajin
CpaHKH Ha JIpBja, T.€. leKa ¥ HUM J0Opo OM UM JI0IIlIa ¥ BTOpa onepanyja.

4.6.6 [IoBepIMBOCT Ha CHAOAYBAaKkHETO CO €JI. eHepruja

[TouMoT Ha OBEPIUBOCT Ha CHAOAYBAaKHETO CO €JEKTPUUHA €HEPruja BO KOHTEKCT Ha
aucTpulynujaTa OOMYHO Ce OfIHECYBAa HA BPEMETO BO KO€ KOPHCHUIUTE Ce IEJOCHO 6e3
HaIOjyBame 3a MOIOJATOTPpacH BPEMEHCKH nepuoy] (3HauM TpaeH npekuH). [ledunununre 3a
MOUMOT TpaeH MPEKUH ce Pa3IUYHU Kaj pa3HU JUCTPUOYIHH U ce ABMXKAT off 1 10 5 MUHYTH.
MHory nucTpuOynuu M OoBaa IMojaBa ja BHKaaT ,ucnaj,, (outage). CeranrHure craHgapiad 3a
KBaJIUTET HA €Jl. EHEepruja ce CKIIOHM CeKOj NMPEeKWH Ha HaIOjyBameTOo MOoIT off 1 MuHya fa
ro HapeKyBaaT TpacH NPEeKWH (BUIM IO BTOPOTO MoTJiaBue). Bo cexoj ciydaj, JoBepIMBOCTa
Ha cHaOJTyBameTO ce AeduHUpa CO TPAjHUTE TPEIIKH BO CHCTEMOT KOM MOpa Jia ce TOoNpaBaT
mpef OHOBO /1a C€ BOCMOCTAaBU CEPBUCOT.

Opn apyra crpaHa mak, MHOTY WHAYCTPUCKM KOPUCHHWIIM Ha e€Jl. €Hepruja mMmaar
MOVWHAKBO TJIEIUIIITE 3a MOBEPJIMBOCTA HAa CHAOAyBameTO, OUMIEjKU AypW U TPaH3UEHTHU
IPEelIKi MOKe Jla Mpeu3BUKaaT ucnafame Ha HUBHOTO NMPOU3BOJCTBO U UM Tpebda HEKOJKY
YacoBM 3a f1a TO BOCIOCTaBaT OJHOBO. 3aToa THE ce 3alaraaT ja ce NpoImpar
TPpaIUIIMOHATHUTE TOKa3aTel 3a JOBEpPIMBOCTAa TaKa IITO BO HUB OM ce BKIyUYWIE U
MOMEHTATHATE TPEKUHH.
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TpapuyoHaTHUTE MOKAa3aTeH 34 JOBEPJIHBOCTA Ha CHAOAYBAHETO CO €Jl. EHEpruja
3a JUCTPUOYTUBHUTE CUCTEMH ce Je(PUHUPAHU Ha CIECTHUOT HAUMH:

SAIFIL: Sysem Average Interruption Frequency Index (IIpoceuyeH mHpgeKC Ha 3ayecTEHOCTa Ha
NPEKWHN )

SAIFI = (6poj Ha KOPUCHUIM KOW TIpeTpIiesie MpekuH)*(0poj Ha MPeKWHN )/BKyIeH Opoj Ha
kopucHuiy. ) (Kaj Hac 3a 0BOj momM BoOOHMYaeH TEPMHH € “TIpocedeH Opoj NMPEeKWHH MO
KOPHCHUK”);

SAIDI: System Average Interruption Duration Indeks (ITpoceuen wHpaeKc Ha Tpaeme Ha
IPEeKUHOT)
SAIDI = Z (6poj Ha moromeHW KOpWCHHIM)* (Tpaewme Ha MPEKWHOT)/(BKymeH Opoj Ha

KopucHHIM) (MMa JuMeH3rja Ha BpeMe, yacoBn) (Kaj Hac 3a 0BOj monM BoOOMYaeH TEPMUH €
“OYeKyBaHO MPOCEYHO BPEME Ha TPackHE Ha MPEKUHOT”);

CAIDI: Customer Average Interruption Duration Index

CAIDI = (Z Tpaewe Ha NMpEeKWHUTE HA KOPUCHUIMTE)/(BKYNeH OpOj Ha TPEKWHU Ha

KopucHHMIIUTE) (MMa guMeH3Mja Ha BpeMme, yacoBH) ) (Kaj Hac 3a oBOj moum BooOHMYacH
TEPMHUH € “ BUCTHHCKO IIPOCEYHO BpEeMeTpackhe Ha eJIeH MPEKUH");

ASALI: Average System Availability Index. [Ipoceuyna pacrnonoKuBocT Ha HalIOJHUOT CUCTEM.
ASAI = (pacnosioXuBM 4acOBHM Ha CEPBHUC Ha KOpUCHUIUTE)/(UyacoBM OGapaHu 3a CEPBUC O]
ctpaHa Ha kKopucHunutTe) (Kaj Hac 3a OBOj momM BOOOWYAEH TEPMHUH € ‘“TIpOCeYHA
PaCMOJIOXKUBOCT HA HATIOJHUOT CUCTEM”)

bapanu yacoBu cepBuc o KopucHunure € 8760 yacoBU TOAUILIHO.

TunnuHa Hen 3a OBHEe UHAEKCH € najeHa Bo Tabemnara 4.1.

TaGena 4.1 [Toka3areny (MHAEKCH) HA JOBEPIMBOCT U HUBHU BOOOUYACH M3HOC.

WMHJIEKC [[eJTHA BPETHOCT
SAIFI 1,0

SAIDI 1,0-1,5 gaca
CAIDI 1,0-1,5 gaca
ASAI 0,99983

OBue ce 1leTHA BPETHOCTH U 3a CeKOj ocebeH ciayuaj Ou ce moduse pyru BpeIHOCTH.

Bo pypanuu (cenckum) mogpadja TpelIKATE Ce MO3aYeCTEeHU, HO MOoMajl Opoj KOPUCHHUIA Ce
3acerHaTu. TaMy e moTpeGHO MOAOJITO BpeMe 3a fja ce ucnpasar rpemkure. Crnopes Toa, Tamy
KaJe Mpexara e cnabo H3rpajeHa, HE MOXE Ja Ce O4YeKyBa TroJieMa JOBEepIMBOCT Ha
CHa0yBambETO.

4.6.7. IlpeBeHTHBHM MEPKH BO JUCTPUOYIHjaTa 3a HAMATYBamhe HA OPOjOT Ha KycH BPCKH
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Ogpie Ke ru pe3uMupaMe HajuecTUTe MEpPKH KOU IUCTpUOyujaTa MoXe ia T IPUMEHH 3a f1a
ro Hamanau OpOjOT Ha KyCH BPCKM M CO TOA IO 3roJIeMH KBAaJIUTETOT Ha €J. €eHepruja u
nogo0Opo Iy 3a0BOJIU IOTPOLIYBAYUTE.

OppKyBame Ha HaJ3eMHUTe BOAOBU. OBa ru ondaka cleTHUTe aKTHBHOCTH:

Kactpeme Ha napsjara mokpaj Bomor. OBa € jJocTa eukaceH METOJ[ 3a HaMallyBalke Ha
OpOjOT Ha KyCH BPCKH.

Mueme Ha u3zonaropure. [lofieka mpeTxofgHaTa METOfla € Haj3auyecTeHa BO HEHACEJICHUW U
NOIIYMEHN PETrMOHM, OBaa € HajyecTa BO HACEJIEHM M WHAYCTPUCKM PETMOHU Kaje Huma
npammHa cMor u ci. Kycure Bpcku npu 3arajjeHu U30J1aTOpU HacTaHyBaaT IPU Maria, poca
WK c1ad JOXK] IypH U IpHu pabOTEeH HATIOH.

3amTuTHH 3eMjoBoaHM jaxkuma. OBOj METOJ PEJOBHO ce YHnoTpeOyBa Ha TOBUCOKO
HATNIOHCKO HMBO, a Toa € mpeHocHoTo (110 kV m moBucoko) Bo guctpuGynuure co cpeneH
HanoH (35 kV u moMainky) He ce MPaKTHKyBa 4ecTO OWjejKu He laBa OMTHO MONOOpYBamhe.
Ho cenak, ako aTMocdepckaTa aKkTHBHOCT BO HEKO] PETUOH € ToJIeMa, Ce IPUMEHYBA, 3a€JHO
CO cIleljajiHa KOHCTPYKIMja Ha CTOJIO0BUTE.

IlonoGpyBame (HamMandyBame) Ha OTHOPOT HA 3a3eMjyBameToO Ha cToJI00BHTe. OBOj METOJ
ONIA 3a€JJHO CO MPETXOAHMOT, 3alITUTHO 3€MJOBOJIHO jaxke. Taka ce HamajyBa BepoOjaTHOCTA
3a o0OpaTeH MpecKoK (moj “obpaTeH Mpeckok” ce pa3dupa ImojaBara NMpU yJaap Ha MOJHATA BO
3a3eMjeHH JICJIOBH Hamp, CTOJIOOT, Ja HACTaHE NPECKOK KOH (PasHHUOT MPOBOIHHK). AKO HeMma
BaKBO jaxke, eIMHCTBEHO MOXe fa Ouje KOPHCHO aKo Ce ynoTpedaT M 3alITUTHA OBOTHUAIA
3a MPEHOCHUOT HafI3€MEH BO/.

3ronemMeHo pacrojanne Ha ¢asnute npoBoanunu. OBOj MeTOJ Momara ja ce 3roJieMHu
OTMOPHOCTA KOH MPECKOLM WU fla C€ HaMalM IITeTaTa Off TpaHKuTe Ha fApBjaTa. CinuuyeH
METOJI KOj TIoMara fia He HacTaHe Jjonupame Ha pa3HUuTe MPOBOAHUIM Mely ceOe TIPH [1ejCTBO
Ha BETEPOT, € Ja ce puKcrupaaT pa3HUTE TPOBOJHUIM CO JUCTAHTHU U30JALIMOHYU MPAYKH.

N3ommpann kKadenu Kako BO3AYIIHH BOAoBH. Ce KOPUCTH BO PETHOHU Kajie HE MOXeE J1a ce
KacTpar JipBjaTa, a celnak BOJOT Jla ce U3BeJe Kako Bo3aylIeH. Boror € Bo B Ha kaben co
3allITUTHA M30JIallioHa obJora Hajl pa3uTe, HO PeJaTUBHO Mociaba OfoIITO Kaj Kabenute
HaMeHeTH 3a NoJyiarame Bo 3emja. Ce kopuctu MHOory Bo CAJI.

Kadencka namecro Bo3gymna mpexa. [lo npasuno e nopoepauBa. M1 kaGenckaTta Mpexa
ako cakame fa Ouje pAoBepauBa Tpeba fa ce WITUTH CO OBOAHUIM Off KOMYTalMOHH
npeHanoHu. Cenak KaGeJoT co TEK Ha BpeEME cTapee, a IPelIKUTe BO KaOeauTe ce Off TpacH
KapakTep. 3aToa, MHOTY BaXKHO Kaj KaOeJICKUTE MPEXU € Op30TO OTKPUBAKkE HA MECTOTO HA
nedeKoT WTOo € noceOHa npobieMaTuka u 6apa COOIBETHI METOU U OTIPEMU.

ITpumena Ha OOBOJHHIM HA MpeHamoHH. 3a Jla ce Hamaiau OpPOjOT HA KYCH BPCKHM Ha

BO3/IYLIHUTE AUCTPUOYTUBHU BOJOBU Tpeba Uiy Jja ce MOANTHE U30JalMOHOTO HUBO HA BOJAOT
(3acy>kmiieHa W30alnyja), Ja Ce CIPEedYd MOJmaTa Jia YApU BO BOAOT (IpHUMEHa Ha 3allTUTHH
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jaxuma), WIN Ja ce CIpeud HAmOHOT MOcje yAapoT ja He JJOCTUTHE BUCHHA IOrojieMa Off
M30JIalIMOHOTO HuBO. TperaBa omnuuja ce KOPUCTU NpM NPUMEHATa Ha OJBOJHMLMU Ha
npeHanonn’. 3a Taa Lell, ce IOCTaByBaaT OIBOJIHMIM Ha IPEHATIOHN HAa CEKO] TPET WM BTOP
CTOJ0. 0K BOJOT, KaKO U Kaj AUuCcTpuOyTUBHUTE TpaHcopMaTopu. Hekoun quctpulynym ru
MOCTaByBaaT Ha ceKoja (pa3a a HEKOM caMO Ha OHaa (pa3a Koja € HajuszjoKeHa Ha yjaap Ha
MOJTEhaTa. 3a BOJOBH Kaj KOW ce 6apa crelnyjajieH BUCOK CTeNeH Ha KBAIUTET (JIOBEPIUBOCT
Ha CHaOJyBame) MOXE Jla ce NMpUMeHaT OJBOJHUIIM Ha CeKOoj cToy0. bupejku neHara Ha
OJIBOJHMIIATE CE€ HaMallyBa, ce pepepupa ieka oBa € JOCTa €eBTHH METO/] Ha PEeBEHIH]a.

IIpamama 3a camonpoBepka

1. edurupaj ru monMuTE HATIOHCKA jaMa U MPEKWH.

2. Koja e npuunHaTa 3a nojaBa Ha HAIIOHCKUTE jaMH ¥ TPEKUHUTE ?
3. IlTo e Toa moxgpadyje HA “paHIUBOCT”?
4

KakoB e mpuHIMNMETHNOT MPHUCTAIl Ha pelllaBame Ha MPOOIIEMUTE CO jaMUTE W MPEKWHUTE?
Kou cyGjexTn Moxke fla mpe3emMaT MepKH U KaKBU c€ €KOHOMCKO - TEXHUYKHUTE MOXKHOCTU?

5. Ha6poj HEKOJIKYy MEPKH W CPEJICTBA 3a 3allITUTa Off HAIIOHCKM jaMH W MPEKWHU KO MOXKE Jia
ce IpUMeHaT Kaj KpajHMOT KOPUCHUK Ha eJl. eHepruja.

IITo e Toa YIIC u kako T0j fiejcTByBa?
7. Omnumm ro aejctByBameTo Ha ypegotr CMEC!

8. Kaksm mopmaTonu Tpeba KOPUCHHKOT fa Oapa O MCHOpavyaTeIOT Ha eHepreTcka ompema
OJTHOCHO KaKBHU Oapama Tpeda Toj la My IIOCTaBH Ha MCIIOpavaTeNoT Ha ucTaTa ako HabaByBa
HOBa onpema?

9. 3omTo e mnoOTpebHa cHelyjadHa MOCTankKa MpH MyNITalke BO TIOTOH Ha MOKHUTE
€JIEKTPOMOTOPHH IOTOHU?

10. HaGpoj HEKOJIKY METO/IM 3a CTapTyBamke Ha roiemMu Mmoropu!

11. Bo kOj TNpWHIMOWENEH MpaBel] ce HacouyBaaT HANOPUTE HA EJIEKTPOAUCTPUOYTHBHOTO
npernpujatue (McropavyaTes Ha eJeKTpUYHaTa eHepruja) co Iell jja ce Hamanu OpojoT Ha
jaMHTe W MPEKUHATE U CO TOA 3TOJIEMH KBAIETUTETOT HA eJIeKTpUIHATa eHepruja’?

12. KakBu BHIOBH KYyCH BPCKH MOCTOjaT?

13. Koja e ynorara Ha ocurypyBaunte? KakBu npefHOCTH 1 KaKBH HEIOCTATOIIM UMAaT THE KaKo
3aIITUTHU €JIeMEHTH?

14. 1IITo € TOa aBTOMAaTCKO NOBTOPHO BKIIYYYBAHE U 30IITO CE MPAKTUKyBa?
15. IlI'To e Toa HOBEPAMBOCT BO CHAOYBamEe CO EIEKTPUIHA eHepruja’?
16. Kou ce noBa>kHM MHIEKCH Ha JOBEPIUBOCT 3a CHAOAYBAaWETO CO €Jl. eHepruja?

17. Kou npeBeHTHBHE MEPKH MOXKE Jia TH CIIPOBEfe eIEKTPOAUCTPUOYTUBHOTO MPETIPHjaTHE CO
e ja ce HaMaunu OpojoT Ha jaMu B IPEKUHA?

2 ’ . .
O/BOTHHITNTE Ce TTOCTaByBaaT Mel'y (ha3HHOT IIPOBOTHHK U 3a3epMjyBameTo. OBOIHUK Ha IIPEHAIIOHH € CTICIHjaieH
armapar Koj ce IocTaByBa IapaJielIHO Ha IITUTEHATa H30JIallija | TOj MIPH [10jaBa Ha IIPEHAIIOH CE aKTHBHUpa — IIPOBEIyBa

U TO OTPaHUYYBA IIPEHAMOHOT 0 CBOETO T.H. ‘“3alITUTHO” HHUBO.
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