9. KBAJIUTET HA EJEKTPUYHATA
EHEPI'NJA

OcHOBHa 3ajjaya Ha €JIEKTPOCHAOYBAaKHETO € MCIopaka Ha
€JIEKTPUYHA EHEPTHja Ha MOTPOLIYBAUYNATE CO ONpPEEIIEH KBaJU-
TeT. KBanureToT Ha ejeKTpuyHaTa €Hepruja ce orjefaa BO
NOCTUTaKE Ha:

» paboTa Ha CUCTEMOT CO KOHCTaHTHA (ppeKBEHIIN]a,
» KOHTHHYHMTET BO HCIIOpaKaTa Ha €JIEKTPUYHATA €HEPIruja,

> KBaJINTET HA HAIIOHOT.

Bo oBaa rnaBa ke ctane 300p caMO 3a TpeTaTa KaTeropuja
Ha KBAJIUTET, T.€. 32 KBAJIUTETOT HA HATIOHOT.

Cekoj elekTpUUeH ypefi € MPeBUIEH Ja padOTu CO HANOH
KOj MOXKe U Jla ce pa3lInKyBa OJf HeropaTa HOMHUHaJIHA BPEJHOCT,
HO CEKOe OTCTanyBamke Ha HANOHOT Off HOMUHAIHHWOT, HEMNo-
BOJIHO C€ OJipa3yBa WJM BP3 KBAJWTETOT HAa Herorata padora
UJIU BP3 HETOBUOT KMUBOTEH BeK. 3HAUMU, CEKO] MOTPOIIYBay IITO
paboOTH CO HANOH IITO C€ pa3jMKyBa O] HETOBaTa HOMUHAJIHA
BPEHOCT €, TOpajix Toa, IOMAaJKYy UJIu MOBEKe OIITETEH.

AHanu3ata Ha OBO] NMPOOJEM BO MHOTY 3€MjU Of CBETOT
loBeJla [0 3ae HMYKa KOHcTaTaTuuja paeka cekoj kWh,
UCIOpavyaH Ha €[eH NOoTpomyBad moj HanoH U kojmrTo ce
pa3iuMKyBa OJf HeroBaTa HOMHMHanMHA BpeaHocT Uy 3a u3Hoc AU,
npeau3BHKyBa Kaj IMOTPOLIYBA4YOT IITeTa KoOja Ke Owupue
IPONOPIMOHAHA Ha OTCTanmyBameTo AU, AKO IpUTOA HAOHOT
yIITE ¥ Bapupa BO TEKOT Ha ICHOT, IITETUTE Off HEPETyJlapHOCTa
Ha HAIIOHCKUTE NPUWINKHU K€ OUaT yuITe MOrOJIEMHU.

UctpaxkyBawarta Bo Ppannuja (Electricité de France — EdF)
noKaxane feka, ria00ajdHO TIJefJaHo, 3a JUCTPUOYTUBHUOT
KOH3YM, aKO Ha NOTPOILIYBAYNTE UM CE MCIIOpavyyBa €JIEKTPUYHA
€Hepruja Moj HaIoH KOj € 3a 5% MOHU30K Ofi HOMAHATHUOT, Kaj
HUB C€ MNPEAU3BUKYBAaT IITETH 4YHWja TOJIEMHHA KE& HW3HECyBa
okony 12,5% op BpegHOCTa Ha Ipe3eMeHaTa eJIeKTpUuYHa eHep-
ruja. AKo IPUTOAa HAMIOHOT YIITE U ce KOojeda OKOJIy HaBefleHaTa
BPEHOCT 3a 5% (IITO 3Ha4M JleKa HAlOHOT Ke Oujie MOHeKOoraml
n 3a 10% momasn o HOMUHAJTHHUOT), IITETUTEe Ke OWAAT JIBOjHO
IIOTOJIEMU.



Opn rope W3I0XKEHOTO NPOMW3NEryBa feKa ILITETHTE S Kaj
HOTPOLIYBAaUYUTE MpEAU3BUKAHU Off KojeOawmaTa Ha HANOHOT
MOXKaT fia ce MpecMeTaaT co IIOMOIII Ha CllefiHaTa peajyja:
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Kajae mTo C € KOHCTaHTa I{I/Ija mTO BpCOHOCT, 3@ KOH3YMOT HOMa-

KMHCTBa ce mpoleHyBa Ha BpegHocta 0,5% oj meHata Ha
npe3eMeHaTa eJIeKTpUYHa eHepruja Cy, T.€.

_ Cw 1 .
200 | %2-kWh |’
Gy = 7— 8 ¢/kWh = 0,07— 0,08 €/kWh,

Co 6U% BO TOPHUOT MHTErpaj € 03HAYEHO MPOLECHTYATHOTO
OTCTAIllyBalk€ Ha HAIMIOHOT IpU IMOTPOILIYBAYOT BO OJHOC HA
pedepenTHaTta BpegHocT U, mITO € HajmoBoiHa 3a pabora Ha
CaMHOT MOTPOIIYBaY.
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lITeTnTe Kaj MHAYCTPUCKUTE OTPOIIYBAYN MOPAJIA HEPETY-
JIapHUTE HAIIOHCKM NMPUJIMKY CE€ HAjueCTO YIITEe MOTOJIEMH.
Mepuna 3a KBaJIUTETOT HA HANOHOT BO HEKOja TOYKA Off
Mpexkara ce :
» cpefHaTa BpeJHOCT Ha HAMOHOT Ug, ,
» CpeIHOKBAPAaTHOTO OTCTANyBake Ha HATIOHOT O .
OBue [IBe rOJIEMUHM MOKAT Jla Ce MMPEecMeTaaT co MOMOIII Ha

m3pasure (9.1) m (9.2) , Bp3 OCHOBa Ha MO3HATHOT THEBEH
nUjarpaM Ha HallOHOT BO TIOCMaTpaHaTa Tovka (ciuka 9.1).
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Cnmka 9.1. Bapujanuja Ha HaNOHOT BO TEKOT HA IEHOT
(THEBeH aujarpam Ha HANMOHOT)

Onuro npudaTeHnoOT KPUTEPUYM 33 KBAJTUTET HA HATIOHOT
MOXe Jia ce (popMyrpa Ha CIETHUOT HAYHUH.

Bo iuexoiti Ha 95% 00 epemeitio Ha paboitia HAULOHOTU

Kaj uopoutysawoil imipeba 0a ce Ha0¢a 60 UHILEPBANOL
00 0,95-U, 00 1,05-U,,, a camo 80 5% 00 spemeitio Ha paboitia
ce 00380.4Y8a lipeueKopysarbe Ha ZopeciloMeHattiuite 2panun.

OtcranyBameTO Ha HamoHOT U o HeroBaTta HOMHUHAJHA
BpegHoct Uy, Bo rpanunure 0,95-U, < U < 1,05-U,, BO HOpMaTH1
yCJIOBM Ha paboTa MOXKe Jla ce cMeTa 3a TEXHUYKH IOMYIITEeHO 3a
NOroJIeMMoT Opoj eyiekTpuuHu npueMmHunu. Cemak, W Baka
MaJIUTe OTCTanyBawka Ha HANOHOT MpeAn3BUKyBaaT Ka] HUB
LITETU KOU IEIYMHO K€ OMJaT ONUIIAHU BO HAPEJHUOT JIEJ.



9.1. BIMJAHUE HA OTCTAITYBAILETO
HA HAITIOHOT BP3 PABOTATA
HA EJEKTPUYHUTE IPUEMHMNIN
N EJEMEHTUTE HA EJJEKTPUYHUTE
MPEXKHN

9.1.1. Baujanue Ha OTCTaNyBakbETO HA HAIOHOT
Bp3 paboTaTa Ha €NEKTPUYHUATE NPUEMHUALHA

Cekoe oTcTanyBalke Ha HAallOHOT HA MPUEMHUKOT Of] HEro-
BaTa HOMHMHAJHa BPEAHOCT T'M BJIOILIyBAa HETOBUTE YCJIOBH Ha
pabora. HajpacnpocTpaHeT NpUeMHUK Ha €JEeKTpUYHA €HEPIHja
e cujaauyaiia co excapero eaaxkHo. OCHOBHU BEJIWYHMHU KOM ja
KapakTepu3npaarT Hej3uHaTa padora ce:

» CBETJIOCHUOT (pIIyKC @,
» mnoTpeOHaTa akTUBHA MOKHOCT P u
» BEKOT Ha Tpaewe 7.

Curte oBue rojmeMuHm 3aBucaT of HamoHoT U;. Taa 3aBuc-
HOCT € IpuKakaHa Bo Tabesata 9.1, OTHOCHO Ha cinukaTta 9.2.

Ta6ena 9.1. 3aBuCHOCT HA KAPAKTEPHUCTHKNATE
Ha CBETHJIKA CO BXXapeHO BJIAKHO 0] HanoHoT U

U @ P T
% % % %
90 68 85 440
95 83 92 205
100 100 100 100
105 119 108 50
110 141 116 26
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Cauka 9.2. I'papnuxku npuka3s Ha 3aBUCHOCTHTe 0] Tadenara 9.1

BTop KapakTepHUCTHYEH NPETCTABHUK HA EJIEKTPUYHUTE
NPUEMHUIYM BO MHAYCTpHjaTa, Ma ¥ BO MIAPOKaTa MOTPOITyBavKa,
€ ACUHXPDOHUOUL MOULOD.

MoMeHTOT Ha BpTewme M, nmu3rameTo S Kako U Koedulu-
€HTOT Ha KOPUCHO JI€JCTBO HA MOTOPOT 77 3aBHUcaT Off HanoHoT U
Ha KpaeBUTE HA MOTOPOT.

Co CHMKYBaH-ETO HA HAIIOHOT foara J1o:
" 3roJIeMyBamke Ha JIM3TamkeTo S
" HaMaJlyBam-€¢ Ha Op3MHaTa Ha BpTEHE N U

® 3rojJ€eMyBamk<C Ha 38I‘Y6I/ITC Ha aKTUBHA MOKHOCT BO
MOTOPOT,

® HCEI'OBO 3aCHJICHO 3arpcBamC.

Cmanennor Opoj Ha BPTEXKHU CE Ofipa3dyBa HEMOBOJHO U BP3
paGorata Ha MexaHW3MOT (paboTHaTa MalllMHA), TPUIBIKYBaH
O]l MOTOPOT, ¥ IOBEYBa J10:

® HaMaJIyBakbC Ha NPOAYKTUBHOCTA Ha pa60TaTa,
® 3T'0JICMCHO BpPpCMC HaA paGOTe}be,

® 3roJIeMEHa ITOTPOILIyBayKa Ha €JIEKTPUYHA EHEPIHja,

® 1 pyro.



IIpu nmarawe Ha HamoHOT 3a noBeke ox 10% BO OgHOC Ha
HOMUHAJTHUOT HAIlOH Ha MOTOPOT, BO HEKOU CUTyallul MOXeE Ja
MOJA€ ¥ O HETOBO 3aKOYYBaHE.

Op nppyra crTpaHa, 3roJeMyBamkeTO Ha HAMoOHOT Haj
HOMMHAaJHaTa BpegHoct U, moBenysa f1o:

" BJIOLIyBam€ Ha (PAaKTOPOT HA MOKHOCT COS ()
" 3roJeMeHa NOTPOIIyBayKa Ha pEaKTUBHA MOKHOCT.

Bo mpocek, Ha cekoj NMPOLEHT 3rojieMyBalkhe Ha HAIMOHOT,
OapaHaTa peakTHBHAa MOKHOCT Off MOTOPOT C€ 3rojieMyBa 3a Hajl
3%. Co Toa ce 3rojeMyBaaT 3aryOuTe Ha MOKHOCT U €HEpPruja BO
Hea.

YTBpeHO € JeKa mnpu JoJarorpajia paboTa Ha e€eH
ACMHXPOH MOTOpP CO HamoH Koj € 3a 10% moj HeroBaTa HOMHU-
HaJlHa BPEJHOCT, BEKOT Ha Tpacwme Ha MOTOPOT (OJHOCHO
SKHBOTHMOT BEK Ha M30JIaljaTa Ha MOTOPOT) ce HamasyBa 3a
OKOJIy 1BA MATH.

OTCTaHYBa}beTO Ha HANOHOT O] HOMHWHA/IHATAa BPCIHOCT
HCI'aTUBHO CC OIpa3yBa 1 Kaj APYTUTC BUOOBU NIPUCMHUIIN:

" TEpMHMYKHUTE anapaTH BO JJOMaKMHCTBATa,
" EJIEKTPOTEPMHUYKHUTE MMOCTPOJKH,
" [OCTPOJKHUTE 3a €JEKTPONIN3a,

" ypeauTe 3a 3aBapyBamke€ BO MHYCTpHUjaTa

" uap.

Kaj cujanuuure co nmpasHewme BO TacOBM NPU HANOH HAJ
HOMMHAJIHAOT CEKO] 3TOJIEMEHT IPOIEHT Ha HAIlOHOT UM IO
CKpaTyBa BeKOT 3a 3%. 3a UCTO TOJIKY pacTe U MOTPOIIyBayKaTa
Ha peaKTHBHA €HEpryja Ha CBeTUJKaTa. [JJOKONKY ITaK HallOHOT €
IIPEHNU30K U U3HECyBa, Ha npumep, caMo 90% o HOMUHAJIHUOT,
BAKBHUTE CBETWJIKM HE K€ MOXAT J]a c€ BKJy4aT BO padora.

Kaj Tepmumukure ypeaum BO JOMaKMHCTBaTa MOKHOCTA €
IPONOPUUOHAIHA Ha KBajpaToT ofi HamoHoT. Cekoe 3rojemy-
Balk€ Ha HAIMOHOT 3a 1% Ke 3HauM 3rojieMyBam€ Ha HUBHATAa
MOKHOCT 32 2%, HO MCTOBPEMEHO M HaMallyBawke¢ HA HUBHUOT
>KMBOTEH BeK 3a 3% — M 00paTHO.



Papno u TB npueMHHAIMTE C€ HAjUyBCTBUTEIHUTE YPEAU BO
TOMAaKMHCTBAaTa. 3a fa MOXKaT THE BOOMNINTO fAa padorar,
HUBHUOT HAIIOH He cMee fa Ouge mnoman ox 90%, OJHOCHO
noroJieMm of 105% o HoMUHaAIHAaTa BPEAHOCT.

3a yOnaxkyBame Ha CUTE YKaKaHu MpoOieMn Kaj NpUEMHU-
UTE, KaKO W 3apafgu MojoOpyBamke HA TEXHUUYKHUTE U €KOHOMC-
KHATE TOKa3aTelu BO PabOTEHmETO, CE BPIIM HOPMUPAKE HA
JIO3BOJIEHOTO OTCTalyBamke Ha HAamOHOT. Bo HalmaTa 3emja oBa
HOPMUpAKE € PEryJIUpPaHO CO MPOMUCHUTE CaMO 3a HAIlOHOT BO
HUCKOHAINIOHCKUTE MPEXH, Kajie IITO ce T03BOJIyBa TOJ ia CE IBU-
KU OKOJIy HOMUHAITHAOT HANlOH BO rpanuyuTe —10 go +5%, T.e.:

0,9-U,<U <L05-U,.
MefyToa, npenopadnnBo e, OTCTAyBalkETO Ha HAMOHOT f1a

Oujie OrpaHUYE€HO M HAMIOHOT, BO 3aBUCHOCT Of] BUAOT HA NMPUEM-
HULIUTE, 1a HE U3JIETyBa Off TPAaHULIATE:

e 01 -2,5% no +5% BO ENEeXTPUYHUTE UHCTATAIAN 32
OCBETJICHWE HA UHYCTPUCKUTE XaJIh U JaBHU 3rpaju U
IIPOCTOPUH;

e o7 - 5% o +10% BO MpexXku KOW HAlojyBaaT aCUHXPOHHU
MOTOPH;

e o5 -5% 10 +5% 3a cuTe ocTaHaTHU NMPUEMHUIIH.



9.1.2. Bimjanue Ha OTCTanyBaWkbETO HA HAIOHOT Kaj
E€JIEMEHTUTE HA €JIEKTPOECHEPTETCKUATE MPEXKHU

OTcranyBakeTO Ha HAMOHOT OJf HEroBaTa HOMHUHAJIHA
BPEHOCT CE€ Ofipa3dyBa HEraTMBHO M BO caMaTa Mpexa, T.e. Ha
HEJ3UHUTE EIEMEHTH.

Kaj itpancpopmaitiopuitie noafra mo 3rojieMeHu 3aryou Ha
aKTHMBHA M pEaKTHMBHA MOKHOCT BO 3KEJIe30TO KOora Tue padoTart
CO HATIOH MMOBUCOK O] HOMUHAJTHUOT M TOa 3ToJieMyBambe (TTopaiu
HEJIMHEeapHaTa KapaKTEpPUCTHKA HA MarHETU3UPAkE HA MAarHETC-
KOTO KOJIO) € CHJTHO M3pa3eHol.

OBa nokayyBame Ha 3aryOUTe 3HAYM 3TOJIEMEHO 3arpeBambhe
Ha JKEJE3HOTO japo W HAa HAMOTKHTE Ha TPaHC(HPOPMATOPOT U
HUBHO 1100P30 crapeewme. Toa UCTO Taka 3HAUYU U 3rOJIEMYyBame
Ha BKYIHUTE 3aryOM BO MpexkaTa U HaMallyBake Ha €KOHOMUY-
HOCTa BO ITIOT'OHOT.

o 3romeMyBame Ha 3aryoute BO TpaHCHOPMATOPOT BO
0akapoT W 10 HEroBO NMPEKYMEPHO 3arpeBame ce joafa u Kora
TpaHC(OPMATOPOT € CHIIHO ONTOBAPEH a pabOTH CO HANOH O[]
HOMUHAJIHUOT.

Kaj mamzemnmTe BOmOBH (manekyBoamTe) paboTaTa co
IPEBUCOK HANOH € OrpaHWYeHa Of acHeKkT Ha HM3oJiangjata u
HEJ3MHOTO Halperame CO TaKaHAPEYEHMOT HAjBUCOK MOTOHCKHU
HanoH. Ho kora BofoT npeHecyBa MOKHOCT MPU CHUXKEH HAIlOH,
ce 3rojieMyBaaT 3aryOuTe Ha aKTMBHA W PeaKTHMBHA MOKHOCT M
€Hepruja BO MPEHOCOT.

Kaj kabnute 3roreMeHUOT HAIMOH OBEAYyBa 10 3rOJEMEHHU
3aryom BO JueNeKTpPUKOT (tgd), 3arpeBame Ha H30JalyjaTa,
3roJIeMeHN TaplFjajHu Mpa3Heka BO Hea (IITO 3HAYM HaMally-
Bamke Ha BEKOT Ha TpacHe Ha Kabeyor).

I 3a UIycTpanrja Ha PeYeHOTO K€ HM MOCTYKM CIAEAHUOT MOAATOK, JOOUEH MO
eKCIIepUMEHTAJIeH MaT Of] CTpaHa Ha MPOU3BEAUTENNTE HAa TpaHCchopMaTOpU BO
Hamata 3eMja (EMO-Oxpupn): npu pa6oTa Ha JucTpuOyTUBEH TpanchopMaTop
10/0,4 kV/kV 630 kVA co HamoH NMOBHCOK OJf HOMHUHAJIHUOT 3a 5% pmoara Jo
3rojieMyBame Ha 3aryOuMTe Ha aKTMBHA MOKHOCT BO 3KeJje30To 3a 26%.
3rojreMyBameTO Ha 3aryouTe Ha peakKTUBHATA MOKHOCT BO CIIy4ajoT Ke Ouje
yimite norojeMo. Taka, Ha TpuMep, CHOpPe CTPAHCKH MPOU3BOAUTENU Ha
Tpancopmaropu 110/CH , mpum pabGora Ha TpaHC(OPMATOPOT CO HAIOH
norojem 3a 5% BO OJHOC Ha HETOBaTa HOMWHAJIHA BPEIHOCT 3TOJIEMYBAKHETO
Ha peaKTHBHUTE 3aryOu BO KeJIe30TO ofu 1 70 65%.



Kora nmak kaGenoT mpeHecyBa ofjpeficHa MOKHOCT, HO IIpH
CHIKEH HAIlOH, CIMYHO KaKO M Kaj HaI3EMHUTE BOIOBH 3aryoure
BO IIPEHOCOT UCTO TaKa Ce 3roJeMyBaar.

Kaj xonpen3aropckure 6arepun MOKHOCTA Qg IITO THE ja
IpOM3BENyBaaT 3aBHCH Off KBajpaToT Ha HamoHOT. Taka, Ha
npuMep, efHa KOHJeH3aTopcKka 0aTepuja co MOKHOCT of 100 kvar
IpU HAmoH Koj u3HecyBa 90% O HOMUHAITHUOT K€ MPOU3BENyBa
camo 81 kvar, mogeka nak npu HanoH 110% o HOMUHAIHUOT Ke
npou3sBefyBa 121 kvar, HO 3aTOa HEJ3MHUOT BEK HA TPAEHE Ke ce
HaMaJly 32 Ba MaTH.

9.2. CPEACTBA N HAYMHU 3A
PET'YJTAIIMJA HA HAITIOHOT
BO EJEKTPUYHUTE MPEXHU

9.2.1. Ommro 3a peryjanujaTa Ha HAalOHOT

Ha cBojoT nat o ©3BOpUTE 10 MNOTPOLIYBAYUTE EIEKTPUY-
HaTa €Hepruja MUHyBa I'OJIEMH pacTOjaHMja — MPEKY TpaHchop-
MaTOpPUTE 3a IOKadyyBamke Ha HAIOHOT, MpEeHOCHaTa Mpexa,
TpaHcpopMaTOpUTE 3a CHUKYBawe Ha HannoHoT BH/CH, na cé 1o
nuctpuOyTuBHUTE Tpancopmatopu CH/HH, kage mro Taa ce
TpaHCcOpMUpPA HAa HUBO Ha KOE IUPEKTHO MOXKE []a € KOPUCTH.
Ho wm cera, Taa NOBTOPHO c€ paclpejenyBa HHU3 HUCKO-
HaloHCKaTa MpexXa 0 CeKO] OAfieJIeH NOTPOoIlyBady W KpaeH
KOPUCHUK.

Bupnejkn onToBapyBameTO Ha CUCTEMOT CE MEHYBA BO TEKOT
Ha JICHOT, C€ MEHYyBaaT M I1a[[OBUTE Ha HAIIOH BO MpexKara, Ia
CIIOpEJ], TOA CE MEHYBAaT U HAIIOHUTE BO IOEJUHUTE TOYKU Off
MpezKarTa.

Bo npenocnara Mpexka OFHOCOT IOMely MaKCUMAJIHOTO U
MUHHMMAJIHOTO OITOBApYBalke C€ ABUXU Herae op 1,5 mo 2, HO
3aToa BO AUCTPUOYTUBHUTE MPEXKU TO] OJHOC € YECTONaTH H
noronem of 4. TonKy rojem pacnoH Ha BapHjallud Ha OINTO-
BapyBamETO, 0€3 COMHEHNUE, K€ NMPEU3BAKA W FOJIEMU Bapyjaluu
Ha HAIIOHOT, MHOIY IIOrOJIEMM OTKOJIKY IITO MOXKE fa ce
tosiepupa. Of THe IPUYMHA € HEOIIXOHO Jla CE BPILHU pe2y.aaiiija
Ha HAUOHOUL BO pa3HA TOYKM O] MpeKaTa.



Perynanuja Ha HaOHOT MPETCTaBYBA KOMIUAEKC HO MEPKU
CO KOM C€ HacTojyBa ja ce OrpaHMyYaT oOTcCTalyBamaTa Ha
HAIMIOHOT Kaj MOTPOIIYBAYUTE BO I03BOJICHN I'PaHUIIM.

3a Taa 1ea Ha pacnojiaralkbe HU CTOjaT pa3HW HAUYWHU U
cpeociliga 3a pez2yaayuja Ha HAloHOl, Mef'y KOU TTOBaXKHU Ce:

» peryjaiyja Ha HAaIOHOT BO eAeKilpUdHUILe YeHIUpaal
CO MpOMEHa Ha BO30y/IHATa CTPyja HA CHHXPOHUTE
reHepaTopu;

» peryiainyja Ha IPEHOCHUOT OJHOC Kaj pe2zyaayuoHuUille
wiparcgopmaitiopu (perynamnuja o Tosap — PIIT);

» UpoMeHa HA UpeHOCHUOU 0OHOC Kaj TpaHCcoMaTopuTe
CH/CH u CH/HH xou Hemaat moxHocT 3a PIIT

(perynanuja Bo 6e3nanoncka cocrojoa — PBC);

» perylnanyja Ha HaIllOHOT CO TTOMOIII Ha Hapanearul
KOHOeH3ailopcKu baitiepuul;

» KOPHUCTEH-E Ha peOHU KOHOEeH3AaopcKu baitepu;

A\

3TOJIEMYBabE Ha ipeceKoill Ha CiUpo8oOHUYUILLE,

» TpOMEHa Ha Opojoill Ha apaneano UpuKkayyeHuile
80008l UAU HLPAHCHOPMATUOPU.

9.2.2. Perynanuja Ha HAaIOHOT NMPU €JIEKTPUYHUTE
LEHTpaIu

Co mpomMeHaTta Ha BO30ygHaTa CTpyja Kaj CHHXPOHUTE
reHepaTOp! BO EJNEKTPUYHHUTE LEHTPAIU C€ MEHYBAa M HAINOHOT
Ha KJIEMHUTE Ha reHepaTopoT. [103BojeHUTE TI'paHWIM Ha OBaa
perynanuja ce of -5% po0 +5% Of HOMHHAJIHMOT HAIllOH, HO
YeCcTONaTH, KOra FeHepaTOpOT € CUITHO ONTOBapeH, a 0COOEHO BO
PEXMMOT Ha MaKCHMAJIHO ONTOBapyBame, HE MOXE [Ja ce
IOCTUTHE HU OBOj pacnoH Ha perynanyja. [Tokpaj Toa, perynamm-
jaTa Ha HAIOHOT BO rpaHuumre + 5% on U, e qoBoiHA caMO BO
cCllyyauTe Kora IeHTpajaTa HalojyBa Maja Mpexka, Co
peNaTUBHO MaJla JOIXKIHA.

Bo ommr cny4yaj, reHepaTopuTe ce Bp3aHM HA 3a€AHUYKUOT
€JIEKTPOEHEPTeTCKU CUCTEM M CaMHUTE THE HE Ce JIOBOJHU 3a
yCIIellIHA peryJjiandja Ha HamoHOT. 3aToa, TUE INPETCTaByBaaT
caMo MMOMOIITHO CPEJICTBO 3a peryJjalyja Ha HallOHOT.
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9.2.3. Perynanuja Ha HAallOHOT CO U3MEHA
Ha BKJIOITHATa COCTOj0a BO Mpexkara

=
g 1 T T

Cnmka 9.3. Perynanuja Ha HAMOHOT BO MpeKaTa
€O MPOMEHA HAa Hej3UHATA BKJIONHA COCTOj0a

OBOj HauMH Ha perynanmja Ke ro o0jacHUME Ha MPUMEPOT
MpUKaxaH Ha ciukara 9.3.

ITagoT Ha HamoH, a co Toa m HanmoHOT Ug BO Toukara "B",
Merly IpyroTo, 3aBUCU Off TOJIEMUHATA HA ONTOBapyBawkeTO Pg 1
Qp, HO 1 off napaMeTpuTe Roy M Xgi HA IETOT Ol MpexXXaTa noMery
HamojHaTa Toyka "A" m mocmarpaHara Touka "B". Ommrara
cpopmyna 3a 3ary0a Ha HamoH, KaKo IITO € MO3HATO, TJIaCH:

P; - Ry +Qg - X
AU = AU g~ —B—% Qe Xec (9.3)

Un
Ce riaenga geka Co u3McHaTa Ha Rek nian Xek MOXKC na CC MCHYBaA

majgoT Ha HanoH AU, a co Toa 1 HanmoHOT BO ToukaTta "B". MicToTo
TOa BaXkd U 32 HAIIOHOT BO OWJIO KOja Jipyra Touka ojf MpeKara.

OBOj HauUMH Ha perynanuja € MOXKEH caMO akKO BO MpexKara
uMaMe [IeJIOBHM WM3BEJICHU CO TapaJieJHM BOMOBH WM aKO BO
HalmojHaTa TpaHcopMmaTopcka CTaHMUa uMa Oapem JiBa mapa-
JIEJTHO BP3aHU TpaHC(POPMATOPH, KaKO LITO € TOA MPUKaXKaHOo Ha
cmukata 9.3. Co MCKIy4yBawmeTO HA €[AEH BOJ WU TpaHCcdOp-
MaTOop ce 3roJieMyBa Rgy 1 Xg , @ CO TOA foara qo HaMaJlyBame Ha
HanoHOT Ug - 1 00paTHO.

Co ucknyuyBameTO Ha BOMOBU WJIM TpaHCcOPMATOPHU BO
MpexKaTa UCTOBPEMEHO jjoafa M 1O 3roJieMyBame Ha 3aryouTe Ha
MOKHOCT M €HEpruja BO Hea, a MOKpaj Toa ce HamallyBa U CUTYp-
HOCTa BO €JIEKTPOCHAOAyBamETO. 3aToa OBOj BHUJ peryJaiuja
pPETKO ce MpUMEHYBa, U aKO ce NMPUMEHYBa, TOTall Toa Ce NMpaBu
caMO BO BEYEPHHUTE U HOKHHUTE 4YacOBHU, BO PEXHUMOT Ha
MUHUMAJTHO ONITOBAPYBamw€, KOra UMa notpeda off cMadyBambe Ha
HAIMOHOT U KOra 3aryouTe Ha MOKHOCT ce MaJlu.
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OOnyHO ce MpaKTUKyBa BaKBaTa peryjanyja fia ce BpIIu CO
UCKIIyUyBalkhe Ha TpaHCOpPMaTOpW BO HANOJHUTE TpaHcdop-
MaTOPCKU CTaHUIM U TOA Of CIIEHUTE IBE PUUNHU:

~ TpaHCc(OPMaTOPUTE C€ 3HAYUTEIHO NOOBEPIINBY EIIEMEHTHI
OJl BOJOBUTE, I1a PU3UKOT IOPagu cMajleHaTa CUTYPHOCT CO
HUBHOTO UCKJIyUyBam€ € IOMall;

~ UCKJIYYyBaWkETO Ha JIeJl Of TPaHC(OPMATOPUTE BO PEKUMOT
Ha MUHUMAJIHOTO ONTOBApyBamE € MOBOJIHO M Off aCIEeKT Ha
3aryourte Bo TpaHcopmanujaTa, OujejKu co Toa ce Hamally-
BaaT 3aryOuMTe BO KEJe30TO, A Ha TO] HAYUH Ce
HaMaJjyBaaT W BKYITHUTE 3aryou.

9.2.4. Perymanuja Ha HAalIOHOT CO MPOMEHA
Ha IPEHOCHUTE OJHOCU K] €JIEKTPO
EHEPreTCKUTE TpaHCcHOpMaTOPH

Kako mTo € mo3HaTO, BUCOKOHAIIOHCKUTE HAaMOTKHU Kaj
coBpeMenuTe eHepreTcku TpaHcopmaropu BH/CH, kako n
CPENHOHAIIOHCKUTE HAaMOTKM Kaj TpaHcdomaropute CH/HH,
NOKpPaj OCHOBHHMOT OTIIEN KOj OAroBapa Ha HOMUHAJIHAOT IPEHO-
CEH OJHOC, MMaaT M JOIOJHUTEIHN, TAKaHAPEYEHN "peryralnu-
onn" oruenu. Co HUBHO KOPUCTEHE MOXE Jla €€ MEHYBA ITPEHOC-
HUOT OJJHOC Ha TPaHC(OPMATOPOT, T.€. KOSPULUEHTOT HA TPAHC-

dopmaryja Ky .
I[TpomenaTa Ha KOe(UIMEHTOT Ha TpaHchopMalyja MOXKe

7la ce BPIIW Ha [iBa HauMHa: BO Oe3HATNOHCKa cOCcTOoj0a (T.e. Torail
KOoTra TpaHC(OpPMaTOPOT € UCKITYUYEeH Off MpexKaTa) | MOJl TOBap.

9.2.4.1. TpaHcopMaTOpu CO MOKHOCT 3a PETy-
namuja Bo 6e3Hanoncka coctojba (PBC)

ITpomenata Ha KoeUIUMEHTOT Ha TpaHcdopMalrja BO
Oe3HaNoOHCKa cOCTOj0a MPaKTUYHO W HE MpEeTCTaByBa peryJa-
nyja, Ouziejku 3a cekoja HeroBa IMpoOMeHa € TMOTPeOHO fja ce
U3BPIIU UCKITYUyBamkhe Ha TPaHC(POPMATOPOT Off HOTOH U HATO/Y-
Bame (MofiecyBame) Ha MPEHOCHUOT OHOC, IITO € BOOIIITO
HenpuaTauBO Kako 3a JUCTPUOYTEPOT TakKa U 3a CaMUTE
NOTPOIIYBAYH.

BakBuoT HauMH Ha peryinanyja ce KOPUCTU caMO Kaj
nomanute Tpancopmaropu CH/CH n CH/HH, co HomuHaneH
HallOH Ha CpefHOHaINoHckata HamoTka 10 kV, 20 kV u 35 kV.
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BooOuyaeHo e peryianmjaTa jia ce BpPIIM BO ONCETOT O —5 %
N0 +5% OKOJy HOMUHAJIHUOT IPEHOCEH OJHOC, CO YEKOp Ha
perynanuja 2,5%. Toa 3Haum feKa BaKBUTE TpaHcOpMaTOPU HA
npuMapHaTa cTpaHa MMaaT BKYIHO 5 OTIIETIN - €[IeH OCHOBEH (KOj
ofiroBapa Ha HOMWHAJHWOT TIPEHOCEH OIHOC) W YeTUpu
perynamuonu: —2.5% ; 5% ; +2.5% u +5% .

Op BeKe cnoMeHaTUTe MPUYNHY, KAaKO U Off APYTYA TEXHUYKHA
npuurHA (KOpO3HWja HAa KOHTAKTUTE Off CIOOONHHUTE OTIEINH),
MEHYBAaHETO HAa MPEHOCHUOT OJHOC Kaj OBUE TpaHC(opMaTopu
ce BpIIM PETKO, HAajuecTo /iBa maTh (BO 3WMCKUOT W JIETHUOT
NIEPUOJ) WM YeTUPH MaTh (Ce30HCKN U3MEHN ) BO TOIMHATA.

9.2.4.2 TpaHncdopMaTOpu cO MOXKHOCT 3a peryJaanuja
noj ToBap (PIIT)

ITpomenata Ha KOoe(UUMEHTOT Ha TpaHcdopMaluja MOJ
TOBAp CO Iea fJa ce cy30mBaaT KojebawmaTa Ha HAMOHOT BO
HalojHaTa MpexXa MNpeTCTaByBa IpaBa peryjanuja, na 3aToa
TpaHC(POpPMATOPUTE CO BaKBa MOXKHOCT C€ HapeKyBaaT W
pezyaayuoHU Wpancghopmaiiopu.

Bo Hamrara enekTpoeHepreTcka MpeKa pedncr CUTE TPaHC-
popmatopn  110/CH xom HamojyBaaT CpEeIHOHANIOHCKH
MUCTPUOYTUBHU MPEXU CE PEryIALNOHMN.

Kaj oBue TpancopmaTopu BO CeKOj MOMEHT MOXeMme Jia
n3bepeMe TakKoB Koe(pUIMEHT Ha TpaHncdopManuja (Toa ce BpIIu
OOMYHO aBTOMATCKM) CO KOj C€ MOCTUTA HATIOHOT Ha CEKYHAap-
HaTa cTpaHa (WM TaK HAMOHOT BO HEKOja Jpyra TodkKa Off
mpeskata CH) mga ro ipsknMe Ha KOHCTaHTHA, OfHATIPE] 3ajjajicHa
BPEJHOCT, HE3aBHCHO Of ONTOBAPYBAHETO M HAMOHCKUTE
NPUJIMKK Ha IpUMapHaTa cTpaHa off TpaHcOpPMaTOpPOT.

Hcro Taka, co moMOoII Ha peryjaanoHuTe TpaHcgopmaTopu,
MOXHO € W TIPOTpaMUpaHo BOJiehe (T.e. yIpaByBame) Ha HANIOH-
CKUTE MPUJMKKA BO HAMOjyBaHAaTa MpexXa, cO LITO ce MOogo0pyBa
yIITE TOBEKE KBAJUTETOT Ha HANOHOT. BakBMOT HauyMH Ha
paboTa Ha oBue TpaHcOpMaTOPH € Kaj HaCc BeKe peanu3upaH BO
MOBEKeE I'PAJIOBU.

3a Taa men Kaj peryjJaMoOHUATE TpaHCHOPMATOPH MOCTOU
BrpajieHa peryjanyoHa TMPeKIonka (HajuyecTo BO 3BE3AUIITETO
Ha BHCOKOHAINIOHCKaTa HAaMOTKa), CO MOMOII Ha KoOja € MOXHa
U3MEHa Ha MPEHOCHUOT OJJHOC TOJ TOBAp.
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Omnceror Ha peryinanujata Kaj PperyJalMOHUTE TpPaHC-
¢dopmaropn BH/CH o6uuno u3necysa -15%, +15% , Makap mro
noHeKorarr ce oy 1 Ha moMas (-10%, +10%) wim maxk, TOKOJIKY €
TOA HEOMXOHAHO, W Ha moroyiem omcer (-20% ,+20%). Peryna-
nujatTa €, ce pa3dupa, cTeneHecra, T.. HANOHOT Ha
peryinupanaTa (CeKyHjapHaTa) CTpaHa MOXe J1la ce MEHyBa BO
CKOKOBH. YeKOpOT Ha peryianuja HajuyecTo u3HecyBa of 1% no
1,5%. ITocTojaT perynanuoHu TpaHcopMaToOpu co ToOMal YeKOp
(0,78%), HO MOCTOjaT M TakKBU cO YeKop 2%. [IperomeMuoT yekop
naBa rpyba perynanmja, fofieka HaKk OpeMajJnuoT 4YEeKOp jaBa
HaBUCTHHA MMO(PUHA peryaiuja, HO 3aToa ja MpaByu MPEeKIONKaTa
IIOCJIOKEHA U 3HAUUTEIHO NTOCKana.

Perynanmjata xaj BakBuTe TpaHCOpPMATOPH € OOWYHO
asiiomaiticka. ITapaMeTapoT Ha peryJanyjata € HajuecTo HallOH
(HaIIOHOT Ha CEKYHJapOT, OTHOCHO HANOHOT BO HEKOja Jpyra
KapaKTEepUCTUYHA TOYKa Off MpeXkaTa, JOOMEeH CO TelleMepehe),
WUTH TIaK ¥ HaIlOH U CcTpyja (HAalOHOT Ha CEKYHAAPOT U CTPYjHOTO
ONTOBapyBame Ha TPaHC(HOPMATOPOT).

3a ga paboTu peryjaaTopoT cTabUIHO U ia HeMa rojieM Opoj
HENoTpeOHU cpaboTyBama Ha peryjanoHaTa MpeKJonka, Toj He
Tpeba ja pearupa Ha Manu ¥ Op3W Bapujalyd HAa HAMOHOT BO
MpexkaTa KOM UMaaT MPEeOoeH KapakTep U MpeTcTaByBaaT yecTa
W HOpMajHa, HO HeuszOexHa mnojaBa. [lopagu Toa 30HaTa
(mogpayjeTo) Ha HEUYCTBUTETHOCT IO HATIOH ce M30Mpa TOBOITHO
ronema (1% po 1,5%), ma Ha TOj HAUMH PETYIATOPOT MaBa
KOMaHja 3a M3MEHa Ha MPEHOCHHOT OJHOC caMO TOrail Kora
OTCTallyBamaTa Mery peryivpaHata M OapaHaTa BPEJHOCT Ha
HaMoHOT ja HQ/IMMHYBaaT CIOMEHATaTa BPEAHOCT.

OcBeH Toa, 3a fja ce U30erHe pearupamweTo Ha PerynaTopoT
Ha KpaTKOTpajHUTE KojeOama Ha HAIlOHOT, KOM CE CIIyyyBaaT
Opu pa3HU peryjapHu BKJIy4YyBamka U HUCKJIydyBamba Ha
NOTPOIIYyBAauYUTE BO HalOjyBaHaTa Mpexa, ce BOBeJyBa M Bpe-
MEHCKO JIOIIHEeH-e (BPEeMEHCKO 3aTerame) Ha JIejCTBOTO Ha Pery-
aatopoT. OBa BpPEMEHCKO 3aTerame 3aBHCU Off JIOKAJIHHUTE
YCIIOBM M MOXE J]a Ce ABUKM Of J[eCeTMHA CEKYHIW Ma ce [0
HEKOJIKy MuUHyTH. Ha TOj HauMH perynanuMoHaTa MPEeKJIoNKa e
3allITUTEHa Off TMperojieM Opoj HEnoTpeOHW CcpadoOTyBama
(omepamum) w Of TPEABPEMEHO WCTPOIIyBalkhe Ha HEj3UHUOT
KOHTaKTEH CUCTEM.

Kaj Hexou ojf mocTapuTe THUIIOBH peTylaloHu TpaHcgop-
MaTOpH HE NOCTOM MOKHOCT 3a aBTOMATCKa peryianuja. Kaj HuB
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NEeXypPHUOT YKIJIOMHUYAp AAJ€YMHCKH, Off KOMaHjHaTa Tabua,
laBa HaJOr Ha peryJaTopoT IMOj TOBAp 3a W3MEHa Ha
NPEHOCHUOT OfHOC. 3a OBHE TpaHC(OPMATOPU CE BEIU [IEKa
uMaarT pavHa pezyaarija Ha HaloOHOT.

Perynanmonnre TpaHchopmaTopu BO HajroleMa Mepa
NpyIOHECYBaaT 3a MOJOOpPYBalke Ha KBAJTUTETETOT HA HAIIOHOT.
Tue He BpmIaT caMO peryjanyja u ofpXyBame Ha IpocevyHaTa
(cpemHaTa) BpPEfHOCT Ha HANOHUTE BO MpeXaTa Ha HEKoe
OfHampes 3ajaJlecH0 HHMBO, TYyKy BpLIaT M cy30uBame Ha
KoJieOamaTa Ha HallOHOT OKOJIy HEroBaTa CpejjHa BpeJHOCT, IITO
e MepKa 3a mnojpoOpyBalkbe Ha KBAJIUTETOT HAa HCHOpayaHaTta
eJIEKTpUYHa EHepryja.

3a pas3nmka oOff HHAB, TPaHCPOPMATOPUTE CO MOZKHOCT 3a
perymainuja BO Oe3HamoHCKa (MCKIJIy4eHa) cocTojba He TIu
cy3buBaaT KojebawaTa Ha HAMOHOT, TYKy MOXKaT [Aa TH
MEHYBaaT CPEOHUTE, T.€. IPOCCYHATE BPENHOCTU HA HAMIOHOT HA
pEeryJIMpaHuTe COOMPHUIIM CO HA30K HAMTOH BO AUCTPUOYTHBHATA
HUCKOHAIIOHCKAa MpeKa.

9.2.5. Perymanuja Ha HAITOHOT CO MOMOIII
Ha KOHJIEH3aTOPCKHU OaTepun

[IperxogHO cHnoMeHaTHTE CpefcTBa 3a peryjanydja Ha
HAllOHOT YE€CTO NaTH HE CE€ JOBOJHU 3a MOCTUIakhEe HAMOHCKHU
OpUWJIMKA BO MpeKaTa CO 33aJOBOJIMTENEH KBamuTeT. Bo Toj
CIIy4aj, KakKO MOMOIIIHO CPEJICTBO CO KOE€ C€ MOCTUTA MOA00py-
Balb€ Ha YCIOBUTE Ha IOTOHOT, CE€ KOPHUCTAT CTAaTUUYKUTE
KOHjeH3aTopu (KOHfeH3aTopcku Oarepun). Ha TOj HauwmH,
NOKpaj MPOU3BOACTBOTO HA PEaKTUBHA MOKHOCT, T.€. KOMIIE€H3a-
1ja Ha TOBApOT, TUE CE€ KOPUCTAT U 3a peryJjalyja Ha HallOHOT.

AKO BO HEKOja TOYKA Ofi MpeKaTa NPUKIYYAME KOHJEH-
3aTopcka 0aTepwja, TOrall HAlOHOT BO Hea (a W BO COCEHUTE
TOYKM) Ke ce TIoKaun 3a onpefesieH n3Hoc AU KOjITo 3aBUCH Off
TOa KOJIKaBa € MOKHocTa Qgpg Ha OaTepujaTa, HO U Off TOA Ha KOE
MECTO BO MpexXaTa Taa € NpukiydyeHa. [lokauyBameTo Ha
HanoHoT AU Moxe fia ce mpecMmeTa co popmyara:

AU = M’ (9.4)

n

Kajie ITO Xy € peaKTHBHATa OTIOPHOCT Ha JEJIOT Off MpexKaTa
noMelry MECTOTO Ha NPUKJyYyBawke Ha OarepujaTa W HAINlOJHATA

15



TOYKa Ha Mpexara. Co MpHUKIydyBamke Ha KOHJCH3aTOpCKaTa
6aTepwuja, HAIIOHOT BO OCTAaHATHTE TOYKM Of] MpesKaTa MCTO TaKa
Ke ce 3MeHu (3rojiemMn).

Ha cnmkara 9.4 e mpukaxkaH HAaOHCKHAOT MPOMUIT AOIK
U3BONIOT Off eaHa cpemHoHamoHcka (10 kV) mpexka, HamojyBaHa
on TpaHcopmaropcka cranuya 35/10 kV/kV, npeg u 1o
NPUKIIYIyBakeTO Ha KoHAeH3aTopcka Oartepuwja (KB) Bo egHa
HEj3MHA TOYKa.

(%)

105

100

95

90

Ciuka 9.4. Hanonckn npocui no/ok komnensupan CH u3sBog,
npef U N0 KOMIIeH3alujaTa

3Hauu, akKO HMHCTaJIWpaMe KOHJEH3aTOpCKa OaTepuja co
ofipefieHa MOKHOCT BO MpeKaTa, CO Toa I'o TOKauyyBaMe HallOHOT
BO CUTE TOYKHU Off MpexkaTa. COOBETHUTE MPUPACTH HA HATOHOT
BO MOEJMHUTE TOYKHM Of] MpekaTa MOXKeMe fia TH IpecMeTaMe CO
nomoIrnt Ha wu3pa3or (9.4). Meryroa, mpoGaeMOT OOWYHO ce
nocraByBa oOpaTHO, Ia ce 0apa fa ce mpecMeTa KoJKaBa Tpeda
nma Oujle MOKHOCTa Ha KOHJeH3aTopcKaTa OaTepuja 3a ja ce
IMOJJATHE HAIIOHOT BO JaJIEHa TOYKA Off MpezkaTta 3a u3Hoc AU % .

3a pemiaBameTO Ha OBOj MPOOJIEM MHOTY MOETHOCTABHO €
na ce kopuctu tabenata 9.2. Bo Hea € cofgpKaH MOJATOKOT 3a
TOa KOJIKaBa Tpeba pga Oujle peakTuBHaTa MOKHOCT Qyp Ha
OaTepujaTa cO KOja ce MOCTUTHYBA MOKAUYyBaHk€ HAa HAIIOHOT BO
nocMaTpaHa To4ka 3a caMo 1%. Taa BpeIHOCT € fajieHa 3a pa3Hu
MeCTa Ha NpUKJIydyyBawke Ha Oarepujata. Bo mcrara Tabena e
najieH M TMOJaTOKOT, KOJKAaBO TMOKaudyyBalke Ha HAMOHOT Ke
NpeAn3BUKa WHCTAIMpalkbe Ha KOHJAEH3aTOpcKa Oarepuja of
100 kvar BO pa3HHM TOYKH Off MpeKaTa.
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Tabena 9.2. Peryianuja Ha HAMOHOT CO MOMOII
Ha KOHJIEH3aTOPCKM daTepuun

ITorpeGHna mokHocT | IIponeHTyanex
Ha OaTepyjaTa 3a | MOPACT HA HATIOHOT

MOCTUTak-€ MOPACT | NPU UHCTATIUPAHE

Ha HANOHOT o7 1% | Ha Kb ox 100 kvar

EnemenrTt

Tpancgopmaropnu 10/0,4
n 20/0,4 kV/kV

100 kVA 18 kvar 5,6 %
160 kVA 29 kvar 3,45 %
250 kVA 43 kvar 2,33 %
400 kVA 70 kvar 1,43 %
630 kVA 110 kvar 0,91 %
1000 kVA 170 kvar 0,60 %

Hapn3. Bojg co gokuna 1 km

U,=0,4kV 5 kvar 20,00 %

U,=10kV 3000 kvar 0,033 %

U,=35kV 35000 kvar 0,003 %
Kaoeua co nomxumaa 1 km

U,=0,4kV 24 kvar 4,17 %

U,=10kV 12500 kvar 0,008 %

U,=35kV 125000 kvar /
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9.3. KOHTPOI/IA HA KBAIUTETOT
HA HAITOHOT BO MPEXNUTE

Co TekOoT Ha BpeMETO joara JO INOCTENEHO MEHYBaHhE HA
yCJIOBUTE Ha paboTa Ha €JEeKTPUYHUTE MPEKHU — Off €IHA CTPaHa
NOpaJU MMOPacTOT Ha OPOJOT M MOKHOCTA Ha NOTPOLIYBadnuTe, a
Of] ipyra cTpaHa MOpajyd W3MEHUTE BO caMaTa Mpexa. 3aroa,
HOTpPEOHO €, TOBPEMEHO, HO CUCTEMATCKH, fia Ce BPLIU IIPOBEPKa
Ha NpU@aTIANBOCTA HA KBAIUTETOT HA HAIIOHCKUTE IPUJINKU.

Ilop kownitipona Ha keaauiteitioiti HA HATOHOT OOWMYHO Ce
nojpa3bupa KOHTpoJia (perucrpainyja) Ha OTCTalyBamaTa Ha
HAIlOHOT O] HeroBaTa HOMMHAJIHA BPENHOCT BO HOPMAaJIHU
pexuMu Ha padorTa.

JIucTpuOyTUBHUATE MPEKM HAJUYECTO CE MHOTY Pa3rpaHETH.
Tue HamojyBaaT NpWJIMYHO rosieM Opoj noTpoiryBauu. ['onem e u
OopojoT Ha TpaHcopmaTopckute crannuu CH/HH Bo cpepHo-
HAIlOHCKUTE MpeXHu. 3aToa CIENEHETO M HCIUTYBAaKETO Ha
HallOHCKUTE NPWJIWKMA Kaj CEKOj MOTPOLIyBady, Ma AYPH M Kaj
cekoja TpancopmaTtopcka cranuna CH/HH, e npaktuuno
HEBO3MOXHO. KOHTpoOsaTa Ha KBAIMTETOT Ha HAIlOHOT K€ MOpa
lla ce BPIIM caMO BO ONpefesieH Opoj KapaKTEepPUCTUUHUA TOYUKU
o Mpexarta. bpojor Ha oBue TOYkM Tpeba 1a € JOCTAaTOYEH 3a
la ce MMa KOMIUIETEH YBHJ BO HAaIlOHCKaTa cocToj0a Ha Harlo-
HUTE BO ceTa mMpexa. [IpuToa, TOUKATE BO KOM K€ IO CIEIUME
HallOHOT I'm n30Wpame Taka IITO, 3HA€JKW IO HANOHOT BO HWUB,
JIECHO K€ MOXEeME Jla TM IpeCMETaMe€ M HAllOHUTE BO NPEOCTa-
HaTUTE TOYKHM Off MpeXKara.

KonTposaTa Ha HanoHOT Ke Tpeda Jja ce BPIIM 3a HOpMaJeH
peknM Ha paboTa Ha MpekaTa (HopMajHa BKJIOIHA COCTOj0a).
PexxumuTe Kou peTKo ce jaByBaaT He Tpeba 1a OujgaT MEpPOJaBHA
3a OllCHKaTa Ha KBaJUTETOT Ha HanmoHOT. KoHTponara Tpeda fa
Ouple nepMaHeHTHa U cucrtemarcka. Taa Tpeba fma ce BpIIU BO
NOMIONIT BPEMEHCKHU MEPUO, 32 a ce coOepe MOBOJIEH 00eM Ha
CTaTUCTUYKM MaTepujajl Bp3 OCHOBA Ha KO] K& MOXKaT fa ce
u3BJieyaT OOjeKTUBHM MPOILEHKU Ha COCTOjO0aTa Ha KBAJIUTETOT
Ha HanmoHOT. OONYHO, ce mocMaTpa NEPUo Of] €I€H MECEI] U TO]
Tpeba ga Ouje NMpEeTCTaBHUK Ha efHa nena ce3oHa. [locrankara
ce MOBTOPYBA 3a CEKOja F'OfIMIIIHA CE30HA.

ITponecor Ha u3MeHaTa Ha MapaMETPUTE Ha PEXKUMOT
(omToBapyBamaTa, HalMlOHUTE, CTPYHTE W MAPYrO) BO EJIEKTPO-
€HEPreTCKUTE MPEXM MMa CIydaeH KapakTtep. Toa ce momku Ha
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CIy4aJHUTE MPOMEHH HAa MOKHOCTHTE Ha NOTPOILIYBAYHTE W
IOBeAyBa 4O TOA LITO ITOKA3aTENUTE 3a KBAJIUTETOT HA HAIIOHOT
UMaaT UCTO TaKa cilyyajHa Ipupoja. 3aToa Npu aHaIu3a Ha OBUE
nojaBu Ke Tpeba jga ce MpUMEHyBaaT CTaTUCTHYKM METOAU 3a
KOHTPOJIa HA KBAJIMTETOT HA HATIOHOT.

IIpumep 9.1. Hanonot na 0,4 kV crpana o TC 10/0,4 kV/kV 400
kVA m3HecyBa 400V. Jla ce wu30epe MOKHOCTa Ha
KOHJIeH3aTopcKkaTa Oarepuja, Koja Ke Ouje NpuKIydeHa
nupekTHO Ha cooupHunuTe 0,4 kV BO camara TpadocraHuna,
TakKa IITO Ke Ce IMOCTUTHE TOKavyBamkhe Ha HAIIOHOT Ha 420 V.

Pemenne:

Bo o0BOj cnyyaj] moTpeOHOTO MOKadyyBalke Ha HAMOHOT Ke
oune AU = 420 — 400 = 20 V. HeroBara npoieHTyajlHa BPETHOCT
K€ U3HECYyBa:

AU% = (AU/U,) -100 = (20/400) - 100 = 5% .

Op TaGenara 9.2 ce rnefa geKa 3a MOKavyyBamke HA HAMIOHOT
3a 1% ce motpebHm 70 kvar, ITO 3Ha4YM JieKa 3a JOOMBAaWkE HA
0apaHOTO TOKauyBawe Off 5% Ke Oumpge norpeObHa 5 maTtu
noroJieMa MOKHOCT, T.€, TOTpeOHaTa MOKHOCT Ke n3HecyBa Qgpg
=570 =350 kvar .
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3anaua op. 1. Ha cioukara e mpukaxkan enex Hagzemen 10 kV uzBon,
KOj IITO MpeTcTaByBa jAen o1 Hekoja CH mpexa. M3Boa0T ce HamojyBa
on perynamuonen Tpanchopmarop 31,5 MVA, 110/(10.5+15x1%)
kV/kV xoj Bpumm aBTOMaTrcka peryiaiyja Ha HAmOHOT Ha CBOJOT
CeKyHJap Taka IITO 3a IEJ0 BpeME TO OpXKyBa HANOHOT Ha
Bpeanocta U, = 10,5 kV = const.

Bogor e monr | = 10 km. M3Benen e co cipooguuiu Al/Fe 50/8
mm’ ¥ UMa TTO0JDKHHA mapamerpu Z = (r+jx) = (0,632+j0,38) Q/km.

JuctpuOytuBHUOT Tpanchopmatop T2 ru uma cieHUTE Kapak-
tepuctuku: 1000 kVA; (10£2x2,5%)/0,4 kV/kV; u=6% APcy, =
13,5 kW; APge = 1,75 kW; ip = 1,5%. Ilapamerpure Ha peaHaTa
rpaHKka oOJi Herorara 3aMeHCKa Iema, cBenenu Ha 10 kV HuBo,
u3HecyBaat: Ry, =1,35Q; Xy, =5,864 Q.

Toj HamojyBa MHIYCTPUCKU MOTPOIIYBAY KOJIITO MPEKY LEITHOT
JeH pabotu co koHctaHTeH ToBap S = (P+jQ) = (800+j600) kVA.
[IpenocHHOT ogHOC Ha TpaHC(HOPMATOPOT € €IHAKOB Ha HOMMHAJ-
HUOT, T.€. K1y = Krzn = (10/0,4) = 25.

Ha ce nmpecmera Hannonot U, Ha HH coOupHMIM Kako U IITETUTE
S WTO I'M TPIM HOTPOIIYBAYOT 3apajgd TOa ITO PabOTH CO HAIOH
KOJIITO ce pasznukyBa oj pedepentnara BpeaHoct U, = 0.4 kV, co
KOja TOj 61 paboTes ONTUMAITHO.

1 2 3 4
| ;ﬁ: | /=10 km | 800 kW
| Al/Fe 50/8 (D | 600 kvar
3,5MVA  U,=10,5kV= 1000 kVA
110/10,5 kV/kV const. 10/0,4 kV/kV

PeweHwue:

[Tapamerpute Ha BonoT Ry u Xy, ke Ouaar:
R, =r-1=0,632-10=6,32Q,
Xy =x-1=0,38-10=3,80 Q.
ExBuBasieHTHaTa MMIIeTaHIIMja HA BOCOT U TpaHchopmaTopoT T2
ke oune: Ze = Zy + Zm = (7,67+79,646) Q.
3arybara Ha HaIroH Ha MOTeroT 2 — 4 ke ouje:
_ PRy +Q-Xg  800-7,67+600-9,646

AU2_4 == :1,192 kV.
U, 10
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3nauun HanoHoT Ha HH coGupnunu, ceenen Ha 10 kV crtpana, ke
W3HECYBA:

U, =U, - AU, , =10,5-1,192=9,307 kV.

HeroBata npupogHa BpeIHOCT ke Oue:

U, =U,/k, =9,307/25= 372,3 V.

OrcramnyBameTo Ha HanoHOT OU ox pedepenrtara BpeaHocT U, =
400 V ke oune:

oU=U,-U,=372,3-400=-27,7V,

WJIM U3PAa3eHo BO % 01 HOMHUHAJIHUOT HAIIOH:

su% = 100 = 217
U 400

n

100 = -6,92%.

[lIteruTe mpeAN3BUKAHU Ka] MOTPOIIYBAYOT MOPAJAN OTCTaITyBa-
HETO Ha HAmOHOT OoU ke Oupgar:

. 24 Gy 24
S=c- [(BU%)?-dW =X [(-6,92)* -dW ,
: 200
W = P-T =800x24 = 19.200 kWh/nreBHo;
S =0,24-c, -W =0,24-0,08-19.200 = 368,2 €/1HeBHO

["ogumaUTE ITETH S;(0; BO CITYYajOB K& OMIAT:

v

Sron = 134 554 €/ron.

0) Ce mocraByBa MpaliamkbeTo Jajdu K€ ce HaMallaT OBUE IITETH
aKo peryyiarorop oa Tpanchopmaropot T2 ce rcoTaBu aH Mmo3uidjara
o = —5%. Toram TpanchopmaTopot 61 paboTeN co MPEHOCEH OTHOC:

o 10 -5
krro =k, 1+—)=—-(1+——)=0,95 -k, =23,75.
T2 n ( ) 0.4 ( 100) n

100
Bo Toj ciydaj Hanonot U, ke ce mokayu Ha BpeIHOCTA:
U5 19,3076

) _ =392V = §U% =—2%.
ke 23,75

Bo 0B0j ciydaj mreTuTe Ke ce HaMmanat u ke ouaar:

§= W (2w = ZW—0~W =0,02-G, -W = 30,72 €/anenHo

Wi S, = 11213 €/rox.
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