3. OCTAHATHU ACIHEKTH HA KBAJIMTETOT
HA EJI. EHEPTNJA - HECUMETPHUJA U
BUIIIN XAPMOHHUIA

3.1. Ommro

Bo o0Boj Mmatepujan, KOJIITO ce€ 3aHMMaBa CO TJaBHUTE
npoOeMH Ha JIeTIOT O eNIEKTPOSHEepTreTHKaTa HapedeH ,,KBaJIUTET Ha
enexktpuyHara eHepruja“ (Power Quality — PQ) nmogeranHo ke crane
300p 3a mpoOieMuTe KAakBM INTO C€ HECHUMETpHjaTa U
HECHHYMCOUIAIIHOCTa HAa HAIIOHHUTE BO EJIEKTPOCHEPTETKUTE MPEXH.
OcBeH TOa, ke crtaHe 300p M 3a KOHTpOjaTa Ha KBAJIUTETOT Ha
eNeKTPUYHATA CHEprHja Kako W 3a APYTHTE AaCHeKTH KOWINTO Ce
3aHUMAaBaaT CO TEXHUYKO-EKOHOMCKUTE MOKHOCTH 32 HEj3UHOTO
nonobpyBame. [locebeH akieHT ke Oujie CTaBeH Bp3 HECUMETpHUjaTa U
HECHHYCOM/IAJTHOCTa Ha HANOHOT, KOM TIOKpaj Koiebamara Ha
HAlOHOT, IPETCTaByBaaT TIJABHU KPUTEPUYMU 3a KBAJIUTETOT Ha
CIICKTpUYHATA CHEpruja. Bapwjanujata Ha (QpekBeHIH]jaTa BO
CHCTEMOT TPETCTaByBa, UCTO Taka, €HAa KOMIIOHEHTa IPEKy Koja ce
MEpH KBAJUTETOT HO mpobiemuTe co (PpeKBEHIMjaTa HA HAMIOHOT CE
pelraBaaT Ha JIpyro, HOBUCOKO HUBO, Kaj CAMHUTE M3BOPH, 3aT0a 3a Hea
OBJIe HEMa MHOTY J1a C€ TOBOPH.

Bo mnocnenHo Bpeme 3a0enexiuBO ce 3rojieMd OpojoT Ha
€JIEKTPUYHUTE MPUEMHHUIU CO TOJIEMH MOKHOCTHU KOM IO BJIOIIYyBaaT
KBAJIMTETOT Ha eJIeKTpuyHata eHepruja. [lopaau Toa ce HanoxyBa Ha
COOJIBETHUTE CTpyUHalld KOM paboTaT Ha MPOEKTHUPAKLETO U
eKCIUIOTalljaTa Ha EJEKTPUYHUTE MpEXH, HEMUHOBHO naa Oupaar
3all03HACHU CO COBPEMEHHUTE METOJH U CPEJCTBA 3a MOA0OpYBame Ha
KBAJIUTETOT Ha €JIEKTpUYHATA EHEepruja.

Bo wMarepujamoB Hakyco ke OWIAT HaBEJACHH OCHOBHHTE
MOCTaBKHU O] PETYJIUPAHETO Ha (PPEKBEHIM]aTa, aHAIN3a HA CHCTEMOT
Ha HAIOHHUTE BO JUCTPUOYTHBHHUTE MPEKHU, KAKO M OMPEACTYBARHETO
Ha PEeXHMMOT Ha paboTa Bp3 CpPEACTBATA IITO IO PEryJMpaar UCTOTO.
Haramy, ce ke pasriemyBaar v npaimama o] aHaJIu3aTa ¥ KOHTpoJara
Ha BapujalMjaTa HAa HATNIOHUTE, HAa HECUMETpHjaTa Ha HANOHUTE U
CTPYHUTE M Ha aCTICKTUTE Ha HECUHYCOMIATHOCTA, T.€. XaPMOHHUIINTE.

Enen on ocHOBHUTE T©OKa3aTelad, IO KOj C€ OLeHyBa
KBAJIUTETOT Ha €JIEKTPOCHAOyBamHETO € KBAJUTETOT Ha €JIEKTPUYHATA
e"epruja. Toj ce ompenenryBa He caMO CO TEXHHUYKATa ToJepaHIMja Ha
napaMeTpuTe €O KOW eNIEKTpUYHATa EHepruja ce IpeHecyBa [0
NPUEMHHIIUTE, TYKY U CO €KOHOMCKHOT €(eKT — HUCIUIATIMBOCTa O]
KOPUCTEHETO Ha Taa eHepruja. O cBoja CTpaHa TEXHUYKHUTE YCIOBU
Ha paboTa, yTBIyBajKH I'M IPAHUIMTE HA IPOMEHA HAa KBAJIUTATUBHUTE
MoKa3aTeqd Ha eJeKTpUYHaTa EHEepruja, ce OmIpeAenyBaaT M Ol
HEMOCaKyBAHUTE €KOHOMCKH MOCIEIUIIM KOU MOKAaT J1a HAaCTaHaT CO
NOPEeMETYBakbETO Ha THE TPAaHHMLM. 3aToa, TJelaHO O[] TOj ACIEKT,
KBAJIMTETOT Ha €JIEKTPUYHATa €Hepruja BO MOJHA CMHUCIA Ha 300poT,
NpeTCTaByBa €KOHOMCKa Kateropuja. Ilopaam Toa m oOBpckara 3a



00e30eMyBambe Ha KBAIWTET Ha e€INEKTpUYHATA EHEpruja uma
OIpeNielieH €KOHOMCKH e(eKT 3a cTomaHcTBOTO. MeryToa mopaau
HEMame Ha COOJBETHO M3rpajicH NHPOPMATUBEH CUCTEM, HE € MOKHO
TOj eeKT aa Ouje U KBAaHTUTATUBHO M3pa3eH. Bo Taa cMucna mo3Hatu
Ce caMo pe3yJTaTUTe OJ UCTPaXKyBambaTa BO HEKOU 3€MjH KaKo IITO ce
CA/, I'epmanuja, Pycuja u npyru. Tue uctpaxxyBama ce BpIICHH CO
IeJT 7]a ce YTBP/AT IITETHTE U 3aryOUTE IITO C€ OCTBApyBaaT BO Pa3HU
npernpujaTija ox olnacTta Ha MeTalyprujata, MamigHorpazadarta,
XEMHCKAaTa U APYTUTE BHIOBH HHIYCTPUH, TIOPAIU OTCTAIYBAKHETO HA
MOKa3aTeIMTe 3a KBAJUTET Ha CJICKTPUYHATA CHEpPrHja OJ] HUBHATA
HOMHUHAJIHA BPEIHOCT. Bo MHOTY ciyyan THe OTCTamyBama C€ BO
TpaHUIUTE HA JO3BOJIEHOTO, 00MYHO 10 +5%.

Cropeny  yTBpJCHUTE CTaHIApPAA BO TOBEKETO 3E€MjH
KBAJIMTETOT Ha JICKTPUYHATA CHEPIHja ce ONpeeayBa Bp3 OCHOBA Ha
CJICJTHUTE TIOKA3aTeIH:

» oOTcTamyBamkbe Ha (pEeKBeHIWjaTa, BapUpame Ha
¢dpekBeHInjaTa,

» TIpOMEHa Ha HAIlOHOT, BApUPAE Ha HATIOHOT,
» HeCHMETpHja Ha HAaIOHOT,
» HECHHYCOHMJIATHOCT Ha HAITOHOT.

OrcranyBameTo (mpomMeHata) Ha ()peKBEHIIMjaTa MpETCcTa-
ByBa pa3jiHKara NoMery Hej3MHaTa BUCTHHCKAa W HEj3MHATa HOMHU-
HaJIHaTa BPEIHOCT.
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KaJie mTo /'€ BUCTUHCKATA, T.€. peajiHaTa BPeIHOCT Ha (PpeKBEHIIHjaTa
(Hz) a f, e HomuHanHaTa BpegHocT Ha PpekBeHnujara (Hz).

Bo HopManeH pexum Ha paboTa BO €[IeH €IEeKTPOEHEPreTCKU
CHUCTEM OJCTallyBamkeTO Ha (peKBEeHIMjaTa HE Tpeba Ja HaJIMUHYBa
noBeke ox +0,1 Hz. Ilpuroa ce HOpMHUpa U T.H. CHHXPOHHU3AIMOHO
BpeEMe:

1 t
L= !f (3.2)

Koe He Tpeba Ja ce pa3lInKyBa O]l PEaTHOTO, aCTPOHOMCKO, BpeMe 3a
moBseke o7 2 min.

ITopann KOHTHMHyUpaHUTE BapHjalliM Ha ONTOBapyBaHETO,
(dpekBeHLrjaTa, OJHOCHO HEj3UHHUTE otstapuvawa (OTKIOHYBama) ce
MEHYyBaaT MCTO Taka KOHTHMHYHPAHO CO TE€KOT Ha Bpemero. O THE
NPUYMHU OTKJIOHYBamara Ha (pEeKBEHIMjaTa ce OIpelelyBaaT He CO
MOMEHTAJIHaTa DPa3jiuKa, TyKy CO CpeJHa pa3jiuka BO BPEMEHCKHU
uHTepBai o1 10 MuUHYTH.

Bapujanmjata Ha  (QpekBeHIMjaTa € pa3IhKa IoMery
HajrojieMaTa W HajMajaTa BPEJIHOCT HAa OCHOBHATa ()pEeKBEHLMja IpU
Op3u TPOMEHHM BO PEXKUMOT Ha paboTa Ha EJICKTPOSCHEPTETCKUOT
CHCTEM IIpH IITO Op3MHATa HAa MPOMEHaTa Ha OCHOBHATa (hpeKBEHIIM]A



He e momana ox 0,2 Hz/s. Criopen yTBpJieHH CTaHAapy BapHjaifjaTa
Ha (peKkBeHLHjaTa BO HOpPMaJeH pexuM Ha paboTa BO
enekrtoeHeprercknor cucrem (EEC) He cmee na rm HaaMHuHYBa
HOpPMHpaAHHUTE OTCTaIlyBama Ha ppekBeHIrjaTa 3a noseke ox 0,2 Hz.

[Ipomenara (oTcramyBameTO) Ha HAlMOHOT € €IeH Of
HAjBXHUTE TOKA3aTelld 3a KBAJIWTETOT HA EJIEKTPUYHATA EHEepruja.
Toj ce onpenenyBa co pasnukara AU moMery peajiHaTa BpeIHOCT Ha
HanoHOT U 1 HeroBaTa HOMUHAIHA BpeIHOCT U,,:

AU =U -U, (3.3)

OOWYHO TIPOLIEHTYAJTHOTO OTCTAllyBamkbe Ha HAINOHOT Ce
u3pa3yBa BO MPOIICHTH, BO OJJHOC Ha HEroBaTa HOMHUHAJIHA BPEIHOCT.
Cnopen Toa, ke UMame:

AU% = %400. (3.4)

n
OrcranmyBamara (IPOMEHUTE) C€ CIOPU U KOHTUHYHpPAHU
IPOMEHU Ha HAIOHOT, YCJIOBEHHU O] IPOMEHUTE HAa ONTOBapyBamara
CO TEKOT Ha BPEMETO.

Bo pasHu 3emju mocrojar pasiM4yHM CTaHIApAM CO KOU Ce
HOpMUpaaT J103BOJICHUTE OTCTAIlyBalba Ha HAIMIOHOT OJ] HOMUHAJIHUOT.
Tue mefyceOHO ce pa3iMKyBaaT BO M3BecHa Mepa. BooOuuaeHu ce
CJIIEHUTE CO CTaHJap[ JMA03BOJIEHM BPEJHOCTH Ha OJCTallyBamara
Ha HaIllOHOT 0]l HOMUHAJIHUOT HAIIOH:

a) Ha KJIEMHUTE Ha EJIIEKTPOMOTOPUTE M amapaTuTe 3a HUBHO
MyHITakhEe U 3anIMpame — BO rpaHuuure oa —5 1o +10%.

b) Ha KIeMuTe Ha CHTE OCTAHATH IOTPOIIYBAYH HA ENEKTPHY-
HaTa eHepruja Bo rpaHunmre +5%.

C) BO HOCTxaBapI/ICKI/I pe)KI/IMI/I Cce I[OSBOJIyBa JOITOJIHUTCIIHO
CHIKYBam€ Ha HAImoHOT o7 5%.

Bapujayuume (xonebarwama) na nanonHom TPETCTaByBaaT
KpaTKOTpajHu W Op3u TPOMEHH Ha e(eKTHBHATa BPEIHOCT Ha
HAIOHOT, KOM HacTaHyBaaT co Op3uHa morosnemMa on 1% Bo cekyHza.
Bapujanujata Ha HamOHOT ce KapakTepusupa co roemunara DU, koja
ce neuHHMpa Kako arcojyTHaTa BPETHOCT OJ pas3nukaTa Ha ed.
BpAHOCT Ha HAMOHOT TIOMery JBe coceagHd (BO BpPEMETO)
KapaKTepUCTUYHU TOUYKHU Ha KpuBarta U(f) Koja ' ONHUIIyBa:

DU = |Umax(tk +Hk)_Umin(tk)| (35)

Kane MWTO Umax U Upin C€ BPEJHOCTUTE HA HAIOHOT BO COCEIHUTE
KapaKTePUCTUYHHU E€KCTPEMHHU TOYKHU; fx € MOMEHT O]l BPEMETO KOjIITO
ce coBmara co k-THOT eKCTpeM; & € BPEMEHCKU HHTEpBajl Momery
KapaKTEPUCTUYHUTE EKCTPEMHU TOUKHU.

KapaKTepI/ICTI/ILIHI/ITe TOYKH C€ TAaKBU TOYKHM OJ KpHBaTa Ha
IMPOMCHA Ha HAITOHOT BO KOU IIPBHUOT U3BOA HA HAIIOHOT I10 BPEMCTO €
CIHAKOB Ha HYyJIa. Tue CC, 3Ha4u, CKCTPEMHHU TOYKH.



['onemuHara Ha BapujanyjaTa Ha HATOHOT OOMYHO C€ U3pa3yBa
BO NIPOICHTHU BO OAHOC HAa HOMUHAJIHUOT HAIIOH:

DU% = |Umax (tk +9k)_Umin (tk)|
U

n

100 (%) (3.6)
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Cnuka 3.1. 3aBMCHOCT Ha rofieM1HaTa Ha BapupameTo Ha HanoOHOT
oA (hpekBeHLMjaTa Ha BapupameTo

OOuYHO CO CcTaHIapAW C€ J03BOJYBaaT CIACAHUTE BPEIHOCTH
3a roJIEMHUHATA Ha KOJIEOAHETO Ha HAIIOHOT:

a) Ha CBETWJIKUTE U TEJIICBU3UCKHUTE arapaTu Taa He Tpeba 1a ru
HaJMUHE BPEJHOCTUTE HA KpUBaTa /1aJieHa Ha ciaukara 3.1.

0) Ha KJIEMUTE Ha PaJU0 arnapaTUTe, AUCIICYEPCKUTE U YPEIAUTe
32 03ByUYyBame, KOHTPOJHO - MEPHHUTE YPEIH, CMETAYKUTE
MallHH, EJICKTPOHCKUTE Koja 3a yIpaByBame, He Tpeba
na Haamunysa 1,5% ox U,.

B) Kaj MOTPOIIYBaYUTE CO OpP30 MPOMEHJIUB EJICKTPUYCH TOBAp
He Tpeba na Haamunysa 1,5% U,.

') 32 OCTaHaTUTE IMOTPOIITYyBa4M, KOM C€ HArojyBaaT O] 3aejl-
HUYKAaTa JUCTPUOYTHBHA €IEKTpUUHA Mpexa, 110 2,5% ox U,,.

HecumeTrpujaTa Ha HAIIOHOT CE€ KAPAKTEPU3UPA CO BPEIHOC-
TATe Ha uHBep3Hata U; u Hynrara Uy KOMIIOHEHTa Ha HAIOHOT,
M3pa3eH!U BO NPOLICHTH O]l HOMUHAIHUOT HAIOH:

U,% = ﬂ-100; UO%ZQ-IOO. (3.7

U, U,

Hecumerpujata Ha HamoOHOT JOBEQYBa 1O 3rojieMyBame Ha
CyMapHHUTE OTCTaIllyBamka OJf HOMUHAJIHHMOT HAIlOH, KaKO pe3yJTaT Ha
HITO C€ BJIOUIYBaaT yCJIOBUTE 3a paboTa Ha moTpoluryBaunute. MHBep3-
HUOT HANlOH HEraTMBHO c€ ojpa3yBa Bp3 paboTaTa Ha BPTIUBUTE
eNeKTpUYHM MamuHu. Kaj HUB UWHBEp3HHUTE CTpyd JAoOMBaaT
3HAYUTEIIHO IIOT0JIEMa PEJIATUBHA BPEJHOCT OJf PEIATUBHUTE BPEI-
HOCTH Ha COOJBETHUTE HamoHU. OTKAako Ke ce 3eMaTr BO IpPEIBH]
IIOCOYEHNUTE OKOJHOCTH BO YTBPACHHMOT CTAHAApA 34 CUTE CUMET-



pUYHU TpUda3HU MOTPOIIYBAUYM CE JO3BOJIyBAa MHBEP3HA KOMIIOHEHTA
Ha HAMoOHOT (MHBEP3€H HAMOH), He noroyiemMa o 2% 0] HOMUHAIHHOT.

Bo tpudasznu enekTpuuHu MpEXu KOW HarojyBaat eaHoda3zHu
MOTPOILIYBa4YM BO JOMAaKMHCTBAaTa KaKO U OCBETJIYBAUKM IPUEMHUIIH,
WHBEP3HUOT W HYJITHOT HAllOH HE Ce HOPMHpAaTar, HO Ce MCTaKHyBa
nexka edeKTHBHATAa BPEIHOCT HA HANOHOT Ha KJIEMHUTE Ha
MOTPOIIYBAYNTE HE Tpeba na Ouje HaIBOp OJl JO3BOJICHUTE TPaHHIIN
KOra Ke ce 3eMaT IpEeIBHJ CHTE BIIMjaTeNHU (PaKTOpu — HYITHOT U
HHBCP3HUOT HAIIOH, OTCTallyBalkbaTa Ha AJUPCKTHHUOT HAIOH U
MPUCYCTBOTO HA BUIIMTE XaPMOHHIIA Ha HATIOHOT.

Hecunyconaannocra Ha HAMOHOT CE€ KapaKTepH3Hpa CO TOcC-
TOCHE Ha XapMOHHK CO OCHOBHA (pekBeHnuja U; u Ha Xxapmonuiu U,
CO MIOBHUCOKH (PpeKBeHINH (V- peieH Opoj Ha XapMOHHUKOT).

HecunyconpanHuTe peXUMH TH COAPKAT HEJAOCTATOLUTE HA
HECUMETPUYHUTE PEXHMH, HO TIOpaaH Toroiiemara (ppekBeHIMja Ha
BUIINTE XAaPMOHHUIM KOWIITO C€ COJAP)KaHU BO HECHUHYCOUIATHUTE
CTpyH, JOBEIyBaaT JO IIOTOJIEMO JONOJHUTETHO 3arpeBame Ha
BPTJIMBHUTE EJCKTPUYHM MAIIMHU U JIO 3TOJIEMYBam€ Ha IHEJICKT-
pu4yHHTE 3ary0M BO KOHJeH3aTopuTe. [IpHCycTBOTO Ha BHIIHMTE
XapMOHUIIM MOJKE J1a CO3/1a/ie ¥ MPOOJIEMHU CO PE30HAHTHH I10jaBH.

Onx acmektr Ha paboTaTta Ha EICKTPUYHUTE IOTPOLITYBAYH
HECHHYCOHU/IAJTHOCTA Ha HAIIOHOT HE MOXe Ja Oune Hopmupana. Toa e
3apagyd  (aKTOT ITO JEJCTBOTO HAa XapMOHHUIIUTE C€ TI0jaByBa
HCTOBPEMEHO CO J€JCTBOTO M Ha JIpyruTe BiHjaTeNHu (pakTopu. 3aToa
BO YTBPJACHHUOT CTaHAAP]l BO TO] cliy4aj ce mpudaka Kako JT03BOJICHO
TakBO WCKPHBYBalkb¢ Ha CHHYCOHMJIaTa HAa HANOHOT TMPH Koe
OTCTAallyBakETO Ha HAMOHOT HE TH HAJMHUHYBa JIO3BOJICHUTE
BPEIHOCTH KOTa Ce 3eMaaT MPEeABUI U JPYTUTE BIUjaTEIHU (HAKTOPH.
Kako KBaHTHUTAaTHWBEH IMOKa3aTell 3a CIIOpEAyBamke Ha OJICTHH BpE-
HOCTH MOXe Ja Ouje 3eMeHa e(eKTUBHATAa BPEAHOCT HA CUTE BUILIU
XapMOHHMIIM KOja CIOpej YTBPACHUOT CTaHIapa He Tpeba na Owiue
norojema o 5% on eeKTUBHATA BPEAHOCT HA OCHOBHHOT XapMOHUK
Ha HamoHOT co ¢pekBennuja 50 Hz. EdextuBHata BpemHoct Ha
HATMIOHOT TPU MOCTOCHE HA BUIIIM XapMOHHUIIM MOXE Jla Ce MpecMeTa
CO TIOMOIII Ha clieHaTta (mpubanxHa) popMya.

13
U=U +5103-> U2
v (3.8)

AKO ke ce 3eMe MpeBu]I CIIy4ajHHOT KapakTep Ha paboTaTa Ha
CJIIEKTPUYHHUTE TIOTPOIIYBauYd BO TEKOT Ha BpPEMETO ce 3aberexyBa
JIleKa CO CTaHJaAUTe OOMYHO CE€ HAJIOXKyBa, BO 95% 011 BpeMeTO BO KOe
Ce cChmpoBemyBa KOHTPOJIHOTO MeEpeHe Ha KBAIUTETOT Ha
CJCKTpUYHATa C€HEpruja, Taa Tpeba Ja WM ce HCrIopadyBa Ha
MOTPOIITYBAYUTE CO BPEIHOCTH Ha MOKA3aTEIUTE KOU CE€ BO PaAMKHUTE
Ha JI03BOJICHUTE HOPMH. 3HAUM CaMO BO HajMHOTy 5% Of BpeeTo Ha
paboTa Ha eNeKTPUYHHUTE MIPUEMHHUIIA CE€ JI03BOTyBa MOKA3aTEINUTE 32
KBJIMTET Ha €JEeKTpUYHATa €Hepruja Ja wu3jie3aT HaJIBOp OJl CO
cTaHaapA yIBpACHUTE I'PAHULIN.



Bo nocnenuTe roguHu BO CUTE 3eMjU ce€ OOpHYBa C€ IMOroJIeMO
BHUMaHME Ha KBAJUTETOT Ha EJIEKTPHUYHATAa €Hepruja, OCoOCHO Ha
MOKa3aTeINTe Ha HAMmOHOT. Toa ce MoKK Ha (pakToT mTO OpOjOT Ha
NpUEMHHULINTE KOM ja 3arajyBaaT eJeKTpUYHATa EHepruja U ro
BJIONIYBAaT HEj3MHUOT KBATUTET HEMPEKUHATO PaCTe.

[TocTou TeHIeHLIMja HA 3roJIEMyBalkbe Ha 3a€MHOTO BIIMjaHUE
Ha Pa3IMYHUTE BUJIOBH €JIIEKTPUYHM CPEACTBA, YPEAU U amapaTt. 3a
Jla ce ONMIIe TOoa BIMjaHHE BOBEICH W MpH(aTeH € TEePMHUHOT
"enexkTpomarueTHo B3aemHOjejcTBO". Co HEro ce omnpeaenyBa
CTENEHOT Ha 3a€MHOTO BJIMjaHHE HA €JIEKTPUYHHUTE CPEJCTBA MPH ILITO
HE ce HaOJbyAyBaaT MopeMeTyBamaTa BO HUIBHATa HOpMaliHa paboTa u
HaMaJlyBale€TO Ha HMBHATa €(EKTUBHOCT IOJ| HEKOja EKOHOMCKHU
ompenelieHa TpaHuna. Taka, Ha MPHUMEpP, MOCTOCHETO HA BEHTUIIHU
SHEepPreTcKu npeoOpa3yBaud BO OINpPENETICH PEOH Ha eJNeKTpUYHaTa
MpeXxa, IOpajd HUBHHOT HEJIMHEAPEH KapakTep, IpeIn3BUKYBa
10jaBa Ha BMIIM XapMOHHUIM KOW HETaTMBHO BJIMjaaT Bp3 paboraTa u
BP3 KMBOTHHOT BEK HAa KOHJICH3aTOPCKUTE OaTepuu BO MpekaTa. AKO
HECUHYCOM/IAJJHOCTa Ha HANMOHOT HaJMUHE €/Ha OIpejeseHa
BPEIHOCT TOA K€ JIOBEJE 10 HMUBHO MPEABPEMEHO CTApEeHe U MCIal
on paborara. Ho nokonky HUBOTO Ha jAedopmarija Ha CHHycCHarta
KpHBa Ha HAMIOHOT TOJ] JISjCTBO HA BUIIUTE XaPMOHUIIM € TOJ HEeKoja
npudaTiIvBa BpEeIHOCT, TOram ke Ouae MOKHa 3aeJHMYKaTa padora
Ha npeoOpa3zyBaunTe U KOHJIEH3aTOPCKHUTE OaTepuu.

Bo Taa cMucna HUBHaTa 3aenHMYKA paboTa € JeTepMUHHpaHa
HE caMo Off MapaMeTPUTE Ha €HEePreTCKUOT MpeodpasyBad TYKy U Of
KapaKTepUCTUKUTE Ha MpekaTa, OJ HEj3UHATa IIeMa U MOKHOCTa Ha
Kyca BpcKa Ha HamojHuTe coOupuumm. [Ipm Toa Tpeba ma ce 3eme
npeaBUa ¥ aKTOT JeKa pa3IuYHN MPUEMHHUIM MOXKAT J1a e TIOKaXaT
Kako HENOJOOHM 3a eJEKTPOMAarHeTHO COJEjCTBO, IOypH MU TpHU
BPEIHOCTH Ha HECHHYCOMJAHOCTa W HECHUMETpHjaTa MOMald O
JOITYIITEHUTE CO YTBPJACHHOT CTaHIAP/I.

['ope H3IOKEHOTO TOKaKyBa Jeka paborata Ha 00e30e-
MyBambeTO KBAJIWTETHA EJICKTPUYHA €HEpruja uMa MHOTYCTpaH
KapakTep mTo Tpeba Ja ce MMa NPEeABUA NPH MPOCKTUPABETO Ha
CJICKTPUYIHUTC CUCTCMU. KOHBGHHI/IOH&J’IHI/ITC IMPOBECPKHU Ha
KBAJIUTCTOT Ha EJIEKTPUYHOTO HAIMOjyBamke CaMO IO YCIOBOT 3a
JI03BOJICHOTO OJICTAallyBarh¢ Ha HAMOHOT, BO MHOTY Cilydad HeE ce
JIOBOJIHU. 3aToa NpPU MPOCKTUPAETO HA JUCTPUOYTUBHHUTE MPEKH
Tpeba ga ce pacronara co TMOIeNocHa WH(OpManuja 3a BHIOT Ha
MOTPOIIYBAYNTe Ha MpekaTa 3a Ja Ouae OCUTypaHO HpUQATIUBO
CJICKTPOMArHeTHOTO ~ COJICJCTBO HA  MOTPOIIyBauyUTe INTO  CE€
HAIojyBaar OJ] 3aeJHUYKATa MpeXKa.



Cocrtojoa co THnoT Ha norpomryBayurte Bo P. Makenonuja

Cnuka 3.3. NoTpoluyBayka Ha eNneKTpMYHa eHepruja
Kaj AUPEKTHUTE NOTpPOLIYBaYM

Bo mpuior Ha moropecrnoMHaTOTO HaKyco Ke ja MpeTCTaBUMeE
coctojbata BO HamaTa Jp)kaBa OJ AacleKT Ha CTPyKTypara Ha



MOTPOIIYBAaYUTE U KAaKO THE CE€ OJHECyBaaT KOH Mpexarta, T.€. KaKBO
BJIMjaHUE UMaaT KOH Hea. [lomaTouuTe MTO TyKa ce M3JI0KyBaaT He ce
HAJHOBH, T.€. CE€ OJ] TTOCTAp AATYM.

Crpykrypara Ha TOTPOILIYBauMTE € MHOTY OWTHA 3a KBaJH-
TETOT Ha eJICKTpUYHaTa eHepruja. Ha ciukara 3.2 e najgeHa mamnarta Ha
[JIABHUTE NUCTPUOYTHBHH MOTPOIIYBaYM JOJAEKa Ha ciukata 3.3
Mariata Ha JTUPEKTHUTE ToTpolryBaun Bo P. Makenonuja. JlupekTHH
I'M BUKaMe€ OHHME TOJeMU WHAYCTPUCKH NpEeTHpHjaTHja KOHUILTO ce
MPUKIYYCHH JUPEKTHO HAa MPEHOCHHUOT cucTeM, Ha 110 kV nHamoHcko
HUBO. Tue 0OMYHO MpeTcTaByBaaT MOKHH MOTPOIIYBaYH, KaKo IITO Ce
€JIEKTPOJIAYHUTE TEYKU M ci. ['oleMu AMPEKTHU MOTPOLIyBaud Ce
komnanunte Makcrtun, bankanctun (HekoramHa XKenesapa), Cunmak
(uexorameHn Jyroxpom-Jerynosue), Oxuc, byunm, ®eHu-ungactpu,
Pa¢unepujara Okra u apyru.

1. EnekTpoTepMHuCKH MOCTPOjKU M MOTPOIIYBAYH

[ToctojaT Tpu BUIa BakBU MOTPOIIYyBa4M, CO pa3iMuyHa MOK-
HocT. Toa ce:

» CIEKTPUYHH TICUKU (TOTCHC pyJa, METallU, CIIEKTpOMeTa-
Typruja)

» amapaTd 3a 3aBapyBame. BakBM MMa M CO J10cTa rojJeMHu
mMokHocTH, Ha nipumep 100 1o 200 kVA. Tue ce mpukiy-
YyBaaT Ha AUCTPHOYTUBHATA MpEXKa.

» Amaparu 3a TOMaKHHCTBOTO. AmNapatuTe 3a JOMaKHHCTBO
ce CO rnomaja MOKHOCT, HO 3aT0a THE C€ MHOTY MaCOBHO
3actanieHu. HameHeTu ce 3a 3arpeBame Ha INPOCTOPHH,
BOJIa, XpaHa U Jp.

3a roseMuHaTa Ha OBOj BHJ TOTPOIIyBauka HEKa MOCIYXKH
MOJATOKOT JIeKa, AeHec, okomy 25 — 30% opa moTpomieHaTta €lIeKT-
pUYHA E€Hepruja JUPEKTHO Ce MPETBOpa BO TOIUIMHA TIPEKY OBHE
EJIEKTPOTEPMUCKU TMOTpoInyBayn. Ho mopaHo, kora HHIycTpujaTa
paboreme co mojiHA Tapea, Ha WHAyCTpujara Bo P. Makenonuja
ormaraa 65 — 70% on BKynHaTa NOTPOLIyBaykKa Ha €JIEKTPUYHA
eHepryuja, ITO HEe € BOOOMYACHO 3a Pa3sBUCHHUTE 3eMjU (CO MUCKITYHOK
Ha npumep Ha Hopaemika u [lIBeacka). OOMYHO BO pa3BUEHHUTE 3eMjU
BO wuHAyctpwjata ce Tpomm ox S50 mgo 60% ox BKymHaTa
MOTPOIITyBaJIKa HA JIeKTpUYHA €HEePTHja BO 3eMjaTa.

2. I1eykH BO rojieMu MHAYCTPUCKH NPETHPHjaTHja

Makcrua n bankancruan (Keaesapa) Ckomje uma nBe
neuyku oa 1o 33 MVA. OBue ce eneKTpOpeayKIMOHH TEYKH CO
3aTBOPEH JIaK MPH IITO EJIEKTPOJUTE CE MOTONECHU BO IHIApKaTa.
Paborata um e MHPHa WU THC HC CC MHOI'y OIIAaCHM OJ] aCIICKT Ha
KBaJIMTETOT HA €JICKTPUYHATA CHEPTHja, T.C. HE CO3/1aBaaT XapMOHHIIU
W HE ce U3BOpH Ha HecuMeTpHja. Tue ce HamojyBaat mpeky 110/20/kV
tpandopmaTopu. JleHec He paboTaT, HO MOTOHCKH C€ CIIPEMHHU, H
JIOKOJIKY ce 00e30emar MOBOJHM E€KOHOMCKH YCIIOBH, MOXE Ja ce
aKTHBHpAAT.



OcBeH oBHE, UMa M €/1HA I€4YKa CO OTBOPEH JIaK (eJIeKTpo-
JayHa MeYKa) HaMEHEeTa 3a TOIEHE Ha CTapo Kele30 U MPOU3BOJICTBO
Ha Jenuk. Taa e co romema Mok (50 ogaocHo 60 MV A). Ctpyjara Ha
CeKyHJapHa cTpaHa e orpomHa, / = 60 — 100 kA npu nanon U = 100-
500 V. Paborara Ha meukata BO NpBara (pa3a Ha TONEHE € MHOTY
HEMMpHA, CO37jaBa IIUPOK CIEKTap Ha XapMOHUIU U TOJEMHU
HecuMeTpuu. [Ipu KpajoT oX MpoLEecoT Ha TOMEHETO, KOra METaJoT
coceMa ke ce pacTonH, rnevykara paboTu MHOTy nmoMupHo. OBaa neuka
paboTu peTko, MOKeOW caMO JeCeTHHa JIeHa MECEYHO, Kora ce
00e30e11 cypoBHHA 32 TOTICHE.

Cunmak (HexorameH Jyroxpom-JeryHoBue) e (abOpuka 3a
deponerypu. M oBne mma meuku ox obara BHIA, CO 3aTBOPEH, U CO
OTBOpEH Jlak. MoKHOcTa MM € pa3nuyHa. Hajromemu ce ciemHuTe
yetupu: 16 MVA; 21,3 MVA; 24 MVA u 48 MVA. Cute 3aeaHo
nosnekyBaar 123 MVA. Uma canyHOCTH BO pabOTEHETO CO MEUKHUTE
Bo Xenesapa, Ho u paznuku. Cemak, kKaj OBOj MOTPOIIYyBay, 3apaau
noao0pa CTPYKTypa Ha mapxara, paboTara e moMHpHa.

®enn Uupactpum — KaBagapum. Mma wuHcTanupaHo aBe
neukd. MokHocta e 84 MVA, co 3arBopeH jak. Ce HamojyBa MpeKy
Tpu eHO(A3HN IEYHH TPAHCPOPMATOPH.

3. EnekTpu4HO 3aBapyBame

['o uma co Hajpa3IMYHU MOKHOCTH, OJ] MAJIUTE XOOM armapaTH
(4 — 5 kVA) no nacenbute, KO Cemak MOarT Jja co3/1aBaar (JIUKepH,
HECHMETpHja U BUILIK XapMOHHIM, JokainHo Bo HH mpexa, ma c¢ no
arapaTH 3a KOHTHHYMPAHO 3aBapyBame, cO MOKHOCT U 110 100 kVA.
[lonemu ypenau 3a 3aBapyBame MMa, Ha NpuMep, Bo (abpukaTta 3a
3aBapeHu 1eBku 11 OktomBpu on KymanoBo CuiiHHM MOCTpOjKH 3a
eJIEKTPUYHO 3aBapyBame wuMa U Bo Paxom-Ckomje, [[. bamapor —
[Tpunen, Hukondept — Hukonuk (3a 6ETOHCKO Kele30) U BO JIPYTH
MOMaJId NpUBaTHU NoroHu. CTaTUCTUKATa MOKaxyBa jaeka P. Make-
JIOHHja € Ha BUCOKO MECTO BO CBETOT CIIOpE] MPOICHTYyaJIHaTa BPE-
HOCT Ha MHCTaJMpaHaTa MOKHOCT Ha ypeauTe 3a €JEKTPUYHO 3aBapy-
Bame. Tue co3maBaar (Quukepu U ce M3BOPM HA HECUMETpHja M Ha
BUIIN XapMOHHUIM. PaboTaT BO MHTEPMUTHPAH WM UMITYJICEH PEKUM
(amp. Toukacto 3aBapyBame). Co3maBaaT MPEUYKH BO JUCTPHOYTHB-
HaTa Mpexa. Bo cnoMmenatute ronemu (pabpuKu UMa U JIPYTH €NEKT-
POTEPMHUUKH YpeaU — NEUYKH 3a OJKApyBambE U OTKAIYBambe CO rojieMa
MOKHOCT.

Bo AnymmHa, koja HacKopo ke ce pecTapTupa, UMa Ioma,
HO cnenu(pUIHA, UHIYKIIMOHH ITIEYKH KOoU paboTtaT co GppekBeHimja 50
Hz. Huckara ¢pekBeHnyja e motpedHa 3a 171a00K0 TPOHUKHYBAkE Ha
BUOpPHHUTE (BPTJIOXKHUTE) CTPyU BO MeTanoT. OOMYHO ce MOBp3yBaaT
Ha 7ABe a3y, HO CO IOMOII Ha CHElMjajHa BPCKa KOja COJIPKU U
KOHJICH3aTOPCKHU OaTepuu, THE C€ ,,CHMETpHUpaaT™ T.€. CE OJHECYyBaaT
Kako TpuQa3eH CUMETpUUEH MoTpolrysad. Bo oBue nmoronu mocrojar
nBe neyku co MokHoctu ox 0,5 MW u 1,5 MW. Bo Anymuna uma u
JpyTH NEYKH, HO THE paboTaT Ha eJIeKTPOOTHOpEeH npuHuun, HuBHata



MokHOCT € 1o 120 kVA wu citykaT 3a opkapyBame Ha Iap)kara Mnpu
JIETUPAHETO.

JloMakuHCTBaTa Cce HCTO Taka TOJEeM MOTPOIIyBad Ha
ellekTpuyHa eHepruja. Kaj HUB en. eHepruja ce npeTBopa IUPEeKTHO BO
TorumHCKa. ['py06o Moxe fa ce OleHH JIeKa MMa TepMOaKyMYyJIallnOHU
neuky npeky 100.000 nomakunctBa. 3umHO BpeMe okony 50.000 ox
HHB CE€ MCTOBPEMEHO BO MOTOH. Bo MOHOBO BpeMe BO JOMAaKMHCTBATa
ce M0jaByBaaT KOTJIM 3a MApHO TPeeHe Ha EJIEKTPHUUYEH IIOTOH, CO
MokHocTH ox okony 18 kVA. Bo momakuHcTBaTa ce mMpUCYTHU U
Oojnepu 3a rpeeme Ha Bona. Ilpuroa ce mporueHyBa JieKka CUTE THe,
3aeqHO, nosnekyBaaT oA EE cuctem momery 100 u 150 MW. OBue
NOTPOIIYBa4YX HE COo37aBaaT (IMKEPU M HECUMETPHHU, HO CO3JaBaaT
OpyTd TpoOJIeMH, Kako MITO CE€ NpPEeoNTOoBapyBama BO MpeEKara,
UCTIaM W XaBapuu TOPaJH IPEONTOBAapYyBamETO, HaMaleH HaIloH,
3roJIeMEHH 3aryou u ap.

4. ITocTpojku 3a eJIeKTPUYHA BJie4a

BakBure mocTpojku, BO MPUHIIMII, MOXAT Jla OMOAT M3BOp Ha
npobnemu. M kaj Hac MOCTOjaT BaKBH IMOTPOIIYBAa4YHM, HO THE HE CE
MHOTy 3acrtaneHd. Oco0eHo cera, Kora CTOMAHCKaTa aKTHMBHOCT €
3aMpeHa, TPAHCIIOPTOT CO JKEJIC3HHIIA CTArHUPA.

Bo P. Makenonnja umame oxomy 200 km enexrpudunmpanu
JKEJNEe3HUIM Ha TpaHcdepsanata ceBep-jyr. IlocrojaT Tpu HamojHu
CTaHWIM, Ka) MuIaanuHOBIM, 3rponoiiy u kaj ['esrenuja.

[TocTrojar nBa BUAA JOKOMOTHBM: cO 4 M cO 6 OCKH.
HamnojyBameTo co enekrpuyHa eHepruja ce Bpmm Ha 25 kV HuBo, 50
Hz, mono¢aszno. IIpuroa HacodyBauuTe ce BO camara JIOKOMOTHBA.
Bo MakemoHCKH JKeNe3HUIM COoOOpakaar MmecT JOKOMOTHBH 01 1o 4
MVA u 3 noxkomotuBu ox mo 6 MVA. 3a cpeka, Tue He pabotar
uctoBpeMeHo. Tue pa3BuBaaT MmojiHa MOKHOCT caMoO Npu ycroH. Bo
CBETOT MACOBHO C€ KOPHCTH PpEKylepaTMBHO KOYe€H-e, a Kaj Hac
ocTou camo MmexaHuuko. IIpu onpkyBawero Ha matHata Op3uHa-
KOUEHETO Ce CIIPOBE/IyBa CO MPUMEHA Ha OTIIOPHUK.

Kaj Hac 3acera BO TpaJoBUTE HEMa EJIEKTPUYHA BJeYa
(TpamBaj) unu Tponejoyc.

S. EJIeKTpOMOTOpPHM IOTOHU

On acmekT Ha KBAIMTETOT Ha eJeKTpUYHATa EHepruja
NpoOJeMAaTHYHN CE PETYIUPAHUTE EJIEKTPOMOTOPHHU IIOTOHH MPEKY
HACOYYyBay4H, PETYJIUPAHUTE TUPUCTOPCKH MOCTOBU, UHBEPTOPH U AP.
Bakgwu, co ronema mokHocT nMa Bo JKenezapa—Ckolije, HO 3acera THe
HE ce BO MOroH. Bo Hekon ¢Gabpuku UMa eneKTpoIu3a-rajiBaHu3aimja
(Konuap, Eypounsect). Ilomonepuu, GppekBeHTHH MPETBOpYBauu 3a
MOTOH Ha HAU3MEHUYHU ACUHXPOHU MOTOPU MMa PEJaTUBHO MAJKYy 110
Opoj co penaTuBHO Momasia MOKHOCT (okoiy 1% o cuTe MOroHu) U
tue ce Ha 0,4 kV. Ha npumep, Bo Oxuc numa 4 mo 250 kVA, 2 ox no
100 kVA, 2 on no 25 kVA. Perynupanu eneKTpOMOTOPHHU IMOTOHU
nMa 1 Bo ¢abpukara 3a kabiu Bo Herotuso.
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6. Enextpununo OcBeT/ieHne

Oga e 3HauaeH norpourysad. Ce npoueHnysa aeka ox 5 10 10%
Ol BKyIHaTa MNOTPOIICHA €JIEKTPUYHA EHEprHja ce TPOIIM 3a OBaa
HaMmeHa. Bo cBetoT oBOj mpoueHT ce nBuxu 2 10 20% 3aBUCHO O]
pa3BHEHOCTa Ha 3eMjaTa. BCYIIHOCT OCBETIyBameTO, HCTOPHCKU
oCMaTpaHoO, € TMpBaTa TNpPUMEHAa Ha eJNeKTpUYHATa EHEepruja.
WHTEH3UTETOT Ha OCBETICHOCTA 3aBUCH OJ1 ICJHOCTA.

7. lomakuHCTBA.

JlomakuHCTBaTa HaJMHOTY KOPUCTAT CHJjAIHMIM CO BXApEHO
BJIAKHO OWJICjKM THE JlaBaaT OCBETJICHUE CO HajMaiu MHBecTUIMH. He
€ palMoHaJTHO, HO OBOj BHJI HE CO3/1aBa NMPOOJIEMH OJ acleKT Ha
KBaJIUTETOT. HO HEKBAIUTETOT Ha EJCKTPUYHATA CHEPruja MOXE Ja
UM LITCTH. TaKa, Ha MPUMCP, HNPETOJIECMHOT HAIIOH IIPCAU3BUKYBa
CKyCyBamke¢ Ha HHBHHOT JXMBOTEH BeK. Bo mocieqHo Bpeme cme
CBEJIOIM Ha MPOJOP Ha (IIyOPECHEHTHOTO CBETJIO M IO JTOMOBHTE.
[Tocaenuiy Ha Toa ce: joul GaKTOp Ha MOKHOCT, MTPEYKH, BUIIH Xap-
MOHHIIH, 6p}IM Ha NPpUAYHIHAONUTEC, CO3aBakhbC HA MArHCTHU TIOJIMHLA,
a MpH TAJICHETO OCTPU HMMITYJICHH Tpedykd. Bo mocinemHo Bpeme
npoaupaaT W KOMIAKTHH (IIyOPECHEHTHH JIaMIIM CO €JIEKTPOHCKA
npuryniHuna. Tue HaBUCTUHA OBO3MOXKYBaaT 3allTe/Ia Ha CICKTPUYHA
eHepruja, HO Ce 3aToa MOoCKany Kako nHBecTHnuja. Co3maBaaT BUIIN
xapMmoHuiy. OJ1 0BOj acleKT THE Ce ICHEC MHOTY MOI00pEHH.

OcBetsienne B0 MHWuaycrpujata. Bo wuHamycrtpujata ce
NpUMEHYBaaT pasHH BUAOBH. Bo xanmure Ha MeTanHaTa WHIyCTpHUja
NPEOBJIaZyBa JKMBUHOTO OCBETIYBAak€ CO BHCOK NPUTHCOK. Bo
JecHaTa MHAYCTPHja M CeKaJe KaJe ITO ce 0apa paclo3HaBame Ha
Ooute 0OMYHO ce KOPUCTH (DITYOPECIIEHTHO OCBETIeHUE (KOH(EKIIH]a,
dapmalieBTCKa UHIYCTpHja, MpexpamMOeHa HHAYCTpUja U cil.). Tue He
3paydaT TOIUIMHA, IITO € MOTOJHO 32 Pealn3upame Ha KIMMaTH3aIHja
BO 00jeKTHTE. XaJIOTeHOTO OCBETIIEHHE CE KOPHUCTH KOTa Ce CaKa Ja ce
MOCTUTHE TIOBHCOK KBAJIHTET BO OCBETIYBAaWkETO, aMOHEHT Ha
CBEUCHOCT, TMPUBJICYHOCT U ecTeTrka. OOMYHO ce IpuMeyBa BO OaHKH,
MIPO/IaBHUIH, U3JI03H, XOTEIIH U APYTH jABHU YCTAaHOBH.

Bo crapmoHu u qpyru cmOPTCKH 00jeKTH HAjMOJAEPHU CE H
HAj3aCTalleHN C€ METAN-XAJIOTEHUTE (XAJIOTEHUIN Ha HEKOU METallu U
petku 3eMju, metalhalid). Tue oBo3mokyBaaT 10Opo pasmno3HaBamke
Ha OouTe M MMaaT rojieMa eHeprercka epukacHocT. Tue HcTo Taka
crafaar BO T.H. HEIMHEAPHU IOTPOLIYBaud M KaKO TaKBH CE€ U3BOPH
Ha BHIIM XapMOHWIM. Ha mpumep, eneH CTaguoH MOXe Ja hMa
MOKHOCT MHCTaJIUpaHa BO OCBETICHUOT U Hax | MW u na Guze ronem
M3BOP Ha BHIIN XapMOHHUIIH.

Yauuu. O6MYHO TyKa ce MpUMEHYBa KUBUHO cBeTi0. U oBue
CBETWJIKHM clafaar BO HeJMHeapHHUTe mnoTpoinyBaud. HoB Tpena Bo
OCBETIIYBAaKETO HA YJIUMIUTE € IPUMEHA Ha CBETJIMKH co HaTpuyMm (Na)
MOJl NPUTUCOK. THe UMaaT BUCOKAa €HEpreTcka e(PUKacHOCT U LITeNaT
eJIeKTpUYHa eHepruja. Bo mocneano Bpeme ce mojaBuja U CBETIMKHU CO
HaTpUyM TOJ HU30K MPUTHUCOK KOU CE€, BO €HEpPreTcka CMHUCIA, YIITe
noe(UKacHU O MPETXOAHUTEHATPUYMOBH CBETHIIKH.
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YcranoBu: Kaj ycranoBute gomuHupa (GIyOpECHEHTHOTO
ocseriienne. Ho tpeba na ce oOpHe BHHUMaHHE J€Ka BO YCTAaHOBHTE
JleHeC uMa c€ TmoroysieM Opoj Ha HOBHM BHJIOBU HEIHWHEAPHU
NOTPOIIyBAa4d KaKBH INTO CE€ KOMIJyTEpUTE, KOIMUp—arapaTure,
¢bakc—amaparu, TeaeQOHCKUTE ILEHTPAIM, COBPEMEHHTE JHU(TOBH WU
cJI. 3apaZ CBOjOT HAMOEH /e, KOJIITO € HelIMHeapeH, THe co3/aBaatr
BUIIIM XapMOHHUIIM M Ha TO] HAYMH JIC]CTBYyBaaT Bp3 KBAJIUTETOT Ha
SJICKTPUYHATA CHEepPruja BO HANlOjHATa MPEXKa.

Kauma-ypeau. Tpeba na ce oOpHe BHUMaHMEe Ha (DAKTOT jJeKa
MOJICPEH TPEH] Kaj HAC € BrpaJyBameTO Ha C¢ MOrojeM Opoj KiuMma-
ypenu. Tue 0OMYHO ce co moMalna MOKHOCT (MaKo MO YCTaHOBHUTE KaKO
Ha TpuMep BO OaHKUTE, XOTENUTE M Jp. MUMa KIMMa-ypeau U Co
MOTOJIEMU MOKHOCTH), HO C€ 3aToa MHOTY MacoBHU. Hexou o HUB ce
KOMOWHHUpPAHH, CO MOKHOCT M JIa CIyXarT 3a Tpeemhe Ha IPOCTOPUUTE.
Tue BO MPUHLIUI HE CE€ IMHEAPHU MOTPOLIYBa4H, HO ce CeU(PUUHM U
3apaay rojemMara WHCTaJUpaHa MOKHOCT M KakO TakBH MOXeE Ja
BJIMjaaT BP3 BJIOLIYBAamHETO Ha KBAJIUTETOT HA €JIEKTPUYHATA EHEPIHja.
bunejku 0Boj TpeHI HE € Mo KOHTPOJa M HeMamMe MHOTY CO3HaHH]ja
3a HEero, He € YyTHO aKO BO HajCKOPO BpPEME CE COOYMME CO HENpPEBH-
JICHH TIPOOJIEMH, Ha TIPUMEP CO JIOUIH HAMTOHCKH MPHIIUKU U TIPEOIITO-
BapyBama Ha JUCTPUOYTUBHUOT CHUCTEM M BO JIETO, @ HE CaMO BO
3UMe, Kako ITO cMe HaBWKHaje. OBaa OMACHOCT € coceMa peayHa
Ounejku BooOMYaeHa MpaKTHKa Kaj HAC € elHaIl JoOueHaTa eHepreT-
CKa COIJIACHOCT TOHaTaMy Ja He c€ KOHTpPOJUpa O]l CTpaHa Ha
TUCTpUOYTEpOT Ha eNEeKTPUYHA €Hepruja, a TeHIEHIMja € BO jaBHATa
JUCTpUOYTHBHA MpeXa Jla c€ MPUKIydyBaaT HOBHM M CE MOMOKHU
HOTPOIIYBayH.

JomakuHcTBa. 3acily)KyBa Ja C€ HarjlacH JIeKa JIEHEC U BO
JIOMAaKUHCTBATa € MPUCYTEH OTPOMEH OpOj HETHMHEApHHU MOTPOLITYBaun
KOM MHOTYy Opry ce MHOXar. Tue HemMaaT TojeMa HWHCTaJupaHa
MOKHOCT, HO C€ HEIMHEapHU 3apaJy TUIIOT Ha CBOJOT HANOEH Jell.
TakBu ce, Ha mpumep, nepconaraure kommjyrepu (PC), Bumeo ype-
JUTE, aBTOMATCKUTE TeseoHu, MOJTHAUMTE Ha OaTepuu, MUKpOOpaHo-
BUTE TICYKH, BHJICO WT'PH, MUKCEPH, (PCHOBU CO perynammja, mpaBo-
CMYKAaJIKH CO peryJialja, MallluHu 3a Tepeme CO peryaiuja u Ipyru.

[TocebeH wWaeH MOTEHLWjaleH MNpoOJeM € TNpUMeHaTa Ha
MOKHHUTE TMONHayl Ha Oarepuu. 3acera Kaj Hac HEMaMe MOKHHU
MOJIEbayll Ha OaTepuy MO JOMOBHTE, HO BO PA3BHCHUTE 3€MjH BEKe
IOCTOM H3BECEH Mal IMPOIEHT Ha EJNEKTPUYHU aBTOMOOWIIM YUH
aKyMyJIaTOpH Tpeba HOKe Ja ce TOJHAT oj HamojHata mpexa. OBoj
TPEH/1 HACKOPO Ke Ce TI0jaBH U Kaj Hac.
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4. HECUMETPUJA HA HAIIOHOT

4.1. BoBeanu 3a0esieliku

Bo mpakTukarta e ycBOGHO HECHMETpHjaTa Ha HAMOHOT Jia Ce
OMHUIITYBa WM OIpEJeNyBa CO BPEIHOCTHTE HA CTPYUTE M HAIOHHUTE
Ol MHBEP3HHOT M HYINTHOT pexpocuen. llojaByBamero Ha THe
KOMIIOHEHTH € NPEAM3BHKAHO O]l MOCTOCHETO Ha HECUMETPUYHU
TOBapH, HEMOJHO(A3HN PEXUMHU Ha padoTaTta Ha OAJCITHH EIEMEHTH
0]l eNIEKTpUYHATA MpEka KaKo M 3apajd HECMUTPEUYHOCTA HA HEKOU
eeMEHTH Ha MpekaTa M pa3lnKaTa BO HUBHHUTE ITapaMeTpH II0
onaenuure ¢aszu. Bo ommr ciydaj oBue mojaBu MoKaT na Ougar
HCTOBPEMEHH.

Kora HMBOTO Ha HECUMETpHja HA KJIEMUTE HAa IPUEMHUIIMTE Ha
eJIEKTpUYHA €HEpruja Uil Ha OHUE €JIEMEHTH O] MpeKaTa KOUIITO ja
reHepupaar Taa HECHMETpHja € IIOTOJIEeMO OJl HeKoja OJHarpen
JIOTOBOpPEHA U YCBOEHA 3a MaKCHUMallHa, BPEIHOCT, TOTall CTaHyBa
300p 3a HeJO3BOJIEHA HecuMeTpuja. Taa He caMO IITO HEraTUBHO ce
oZlpa3yBa BO caMaTa Mpeka, TyKy I'M BJOLIyBa U HEKOU OJ APYTUTE
MOKa3aTesy 3a KBAJIUTETOT Ha €JIeKTPUYHATA EHEprHja.

4.1.1. TIpuyuHM 32 NOjaBa HA HECUMETPHja

KapakrepucTnynu ciiyyau 3a I110jaBa Ha HECHUMETPHYHH
PEKUMHU BO EJIEKTPUYHUTE MPEXKH Ce: MOCTOCHEC HAa HECUMETPUYHHU
TOBapH, HEMOJIHO(pA3HU PEKUMHU Ha paboTa, pa3IUYHU MapaMeTpyu Ha
(a3uTe Ha OIJICITHHU €IEMEHTH OJ1 CICKTPUYHUTE MPEKH.

Bo mpuHIMIT HECUMETPUYHHM TOBApPH C€ CpekaBaaT CKOPO BO
cute Mpexu. Taka Ha mpuMep BO AUCTPUOYTUBHUTE MPEXKU 32 HU30K
HanioH (HH) xom HamojyBaar HaceneHM MecCTa, KapaKTEPUCTUYHU
HECUMETPUYHH  TOBapH C€  EJIEKTPUYHOTO  OCBETJIEHHE, BO
MHIyCTpHjaTa, anapaTHTE 3a 3aBapyBambe CO Pa3IUuHa MOKHOCT U JIp.
Bo mpexwu 3a Bucok HamoH (BH) Toa ce enekTponayHuTe MEYKH KOU
C€ CO TOJIEMH MOKHOCTH, €JIEKTPUYHHUTE JJOKOMOTHBH 32 HAU3MEHUYHA
CTpYja UTH.

Ha HH wMpexu KOMIITO HamojyBaaT HacelieHH MecTa, €
MPUKIyYeH TojeM 0poj MoHOo(da3zHu mpueMHHIM. Bo HUB BieryBaar:
eJIEKTPUYHOTO OCBETIICHHE, CIEKTPHUYHUTE MEUYKH, TPEaKH, IOPETH,
o6ojmepu, m gp. Tyka cmaraatr u eaHodaszHUTE MOTOpPH CO Maja
MOKHOCT (IIpaBOCMYKAJIKH, MAIlIMHU 3a Nepewe, PprKuIepu) UTH.

OuursiegHo € JeKka CUTe CIOMEHaTH MOTPOLIyBaud Ha
eJIeKTpUYHATa €Hepruja BO CEKOe JOMAaKMHCTBO He pabortar
UCTOBPEMEHO U COCEMa PETKO, NPAaKTUYHO HUKOTall, HE C€ MOCTHUI-
HyBa KO€()UIIMEHT Ha eJHOBPEMEHOCT Ha TOBApOT €HAKOB Ha 1, Kora
MaKCHMMajlHaTa MOKHOCT Ha IOTpPOIIYyBauuTEe € €JHAKBa Ha HHUBHATA
BKYITHA MHCTAJIMPaHa MOKHOCT.

Ha cnukara 4.1 ce mpukakaHu JTHEBHHUTE [WjarpaMu Ha
ONTOBapyBame Ha moenuHuTe ¢a3u on eaHa TpadocTaHUIAa Koja
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HarojyBa HAaceleHO MECTO T.€. TOTPOIIyBauM OJI KaTeropujara
noMakuHCTBa. Ha cnukata 4.2, nak, e npukakal cpesieH (yrnpoceueH)

JHEBEH

JIYjarpaM Ha ONTOBapyBameTo 1o (a3 Ha ucrtara Tpado-

CTaHHUIIA, I[OGI/IGH 3a ICpuoJg o4 ACCCT JACHA.

cn.
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4.1. lHeBeH gujarpam Ha onToBapyBatbe no ¢ha3u Ha TpaHcdop-

MaTopcKaTta CTaHMUa Koja HanojyBa ctambeHmn 06jekTu

PA
t w
25+
204
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15 ﬂ-
~®daza B
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1,04
054
h
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Cn. 4.2. [lHeBeH Aunjarpam Ha onToBapyBake Mo (asmn Ha

TpaHcopmaTopcKaTa CTaHULA KOja HanojyBa cTtambeHmn 0bjekTw,

ycpeaHeT 3a nepuoa og gecet AEHOHOI'(VIja

14



AHanmu3upajku TH THE Tpaduim ce riema JeKa ONToBapy-
BamaTa Ha OJeTHHUTE (Pa3sH 3HAUUTEIHO CE€ Pa3JIMKyBaaT, MaKo ce
BOJICJIO CMETKa 3a T.H. ,,0alaHCHpame Ha TOBAapOT* KOra KOH CEKoja
¢aza Tpeba na OuaaT NMPUKIYYEHHU IMOAEAHAKOB OpOj KOPUCHHILIU CO
NpUOIIKHO €THAKOB COCTaB M €IHAKBAa MOKHOCT Ha €JICKTPHYHHTE
MPUEMHHIIH.

Pa3znukata BO omnToBapyBameTO Ha OJJeNHUTE (a3su Ha
MpeXxara ce JOJDKU Ha CIIy4ajHU U HeCITydajHH (aKkTOpH, MOPAIH IITO
W HecHMMeTpujaTa € ciaydajHa | HeciaydajHa. HecmydajHarta
HECHMETpHja ce M0jaByBa KaKo pe3yJTaT Ha Toa IITO JYPH M KOra O]
cexkoja (asa ce HamojyBaaT €IHAKOB Opoj Ha KOPHCHUIIH,
MHCTAJIUpaHaTa MOKHOCT Ha EJIEKTPUYHOTO OCBETJICHHWE M JPYTHTE
ypeau BO JIOMaKMHCTBaTa HE € €JHAaKBa 3a cekoja ¢aza mopaam Toa
IITO TIOCTOjaT PAa3IUKH BO OpOjHOCTA, >XMBOTHUOT TPOCTOP U
cTaHIapA0T (TOTpOIIyBayKaTa) Ha CEKOe CeMejCTBO. Taa ce cBelyBa
KOH T.H. OCTaTOYHa HecMMeTpHja M Tpebda Ja MMa pelaTUBHO Majia
BPEIHOCT. 3aToa CO TEKOT Ha BPeMeTo Ha paboTa € HEONXOHO Jia ce
CIpOBeAyBa CHCTEMAaTCKa KOHTpPOJa Ha ONTOBapyBamara BO
onaenHuTe (Pasu M Ja ce BPIIAT COOJBETHH MPEBKIY4YyBama 3apaau
u3pamMHyBame (OanaHcupame) Ha OomToBapyBamara mo ¢asure. Toa,
MaK, HaJlara yure npu IpOeKTHPAmETO Ha MPEXHTE J1a Ce MPEIBUAAT
MOYKHOCTH 3a JIECHO M 0€30I1acHO U3BEIyBamE¢ Ha MPEBKITyYyBambara.

CnyvajHata HecuMeTpuja € (aKTop KOj IOCTOjaHO JIejCTBYBa
BO HOPMAITHUTE PEKHMH Ha pabOTa Ha TPAJICKUTE U CEICKUTE MPEXKHU
3a HM30K HamoH. Hej3mHara mojaBa € cBp3aHa cO BEPOjaTHOCTA CEKO]
NPUEMHHK Jla OMJie BKIYYEeH BO MpeKaTa BO ONpEICSiCH BPEMEHCKU
MHTEPBAJI, BO 3aBUCHOCT O/ HA3a CIIy4ajHU NPUYHHU U (HAKTOPH, KaKO
HITO €, Ha TpuMep, OPOjHOCTa W OpraHu3alyjara Ha J>KUBOTOT BO
Ha0JbYyBaHOTO CEMEJCTBO M CJ. BepojaTHocTa 3a BKIy4YyBame Ha
CIICKTPUYHHUTE TPUEMHHUIIA CE OIpE/eNyBa KaKO OJHOC Ha BPEMETO,
BO KOC CIICKTPUYHHUOT HNPHUEMHHUK € BKIYYCH BO MpE)KaTa, CIpCMa
BKyITHaTa JOJDKMHA Ha pasriielyBaHHOT BPEMEHCKW mepuon. Taa
BEPOjaTHOCT MOXe Ja Owmae jgoOueHa Bp3 OCHOBAa  Ha
CKCTICPUMCHTAIHA HUCTpPakKyBarkha M BP3 OCHOBA Ha CTaTUCTHYKA
00paboTKa Ha 100MEHUTE PE3YATaTH 3a Pa3HU THUIIOBU MOTPOIIYBAUH.

YcnoBute Ha paboTa HA MPEKUTE CO HU30K HAIIOH CE KapaKTe-
pHU3Mpaar co MOCTOCHE Ha rojieM Opoj Ha MOHO(MA3HH MOTPOIITYBAYH.
ITpen 40-THHA TOAMHU ONTOBAPYBAETO CE€ COCTOCNO IMPETEIKHO O
OCBETJIEHUE M HEKOM JIPYr'H MOEAWHU KyKHHU MOTPOIIyBayd CO Maja
MOKHOCT. 3aToa Toraml MpoOJIEMHTE CBP3aHH CO HECUMETPHYHHUTE
PSKUMH BO THE MPEKHU He Omiie TOJKy 3aoctpeHu. Cera BO JOMOBHUTE
Ce KOPUCTAT MPUEMHHIIA CO MOKHOCT OJ1 HEKOJIKY KHJIOBaTH. TakBu ce
SNIEKTPUYHUTE TEPMOAKYMYJIAIIMOHU TeukH, Oojiuepute u ap. llpm
HEMOCTOCH¢ Ha CHCTEMAaTCKa KOHTpOJa, HECUMETpHjaTa Ha HAMIOHOT
MOYKE JIa JIOCTUTHE 3HAYUTEIIHUA HEIO3BOJICHA BPETHOCTH.

Bo nocnenHuBe HEKONIKY €Kaau, Opaayd IpUMeHaTa Ha HOBU
TEXHUKU W HOBH TEXHOJIOTMM BO MHJYCTpHjaTa IMOTOJIEMa, aKTYyeIHO
CTaHa U MPALIAKETO 34 HECUMETPUUHUTE PEKUMU BO UHIYCTPUCKUTE
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Mpexxn ma aypu u Bo CH muctpubytuBHM Mpexu. Hacranature
IPOMEHHU BO CTPYKTypaTa Ha eJeKTPOCHA0IyBamkETO BO HHIYCTpHjaTa
Ce YCIOBEHH O] TIOBHCOKHUTE Oapama 32 EKOHOMHUYHOCT U
e(beKTI/IBHOCT Ha TIPOU3BOACTBCHUTC TMPOLCCH, KBAJIUTCTOT HaA
MIPOM3BOJCTBOTO M YycloBUTEe 3a paborta. Toa e cBp3aHO U €O
3HAYUTEIHO 3rOJIEMYBamke Ha MOTPEOUTE 3a €NIEKTPUYHA €HEpruja BO
WHAYCTPUCKHUTE MOTOHU U KOMILIEKCH.

Bo neHemHo BpeMe TepMHMUKHUTE MPOLIECH CE CKOPO LIEIOCHO
enekrpudunmpany. EnekTpuyHuTe neyku nMaaT MOBUCOKA MTPOU3BO/I-
HOCT U BUCOKa EKOHOMHYHOCT Ha paboTaTa BO OJIHOC HA MPEAXOIHUTE
[IEYKA KOUILITO Owuie 3arp€BaH CO TBpAW HJIM TCYHMU TOpHUBA. Toa
OBO3MOXYBa U TIOCTUTHYBamb€ Ha MOBUCOK KBAJIUTET U MOHUCKA I[€HA
Ha (UHATHUOT MPou3BOA. [laBa MOXHOCT M 3a aBTOMATHU3UPAKE U
MEXaHM3UpPAke Ha TEXHOJIOMIKUTE MPOLECH HO U MoJo0pyBame Ha
KOHTpOJIaTa Ha CaMHUTE MPOU3BOAHM mporecu. [lopacTor Ha enuHUY-
HaTa MOKHOCT Ha €JIEKTPOTEPMHUCKUTE MHCTAJAallMd BOAM KOH MOBHU-
MyBalkb€¢ HA HUBHUTC TCXHUYKO-CKOHOMCKH IMOKAa3aTCIIN. MoxkHocTuTe
Ha EJIEKTPUYHHUTE MEUYKU 32 TOIECHE Ha XKelle30, XpoM U (eposerypu
BO JICHEIIHO BpeMe AocTuraaTr BpenHoctd u Hag 60 MW co tenaeH-
1[Mja THE J1a pacTaT yIUITe MOBEKe.

[omem nem on ENEKTPOTEPMHCKHTE WMHCTAIAIMH CE€ CO
TpudazHa uzBenda. Ho u mokpaj toa, (Ha mpumep Bo TpudasHHUTE
eJIEKTPOJIAYHH TIEYKH) OTITOBAPYBAKETO HA OJICTHUTE (a3 BO HEKOU
CTaJMyMU OJ TEXHOJOIIKHOT MpOlleC € BO CYUITHHA pa3lu4HO U
HEeroBaTta MpOMEHa MMa CllydaeH KapakTtep. Huza erekTporepMucku
MHCTaJallii, 3aBUCHO OJI TEXHOJIOIIKUTE WIM KOHCTPYKTUBHHTE
ocobeHoCTH, HE MOXKaT Ja OumaT W3BeNeHHW TpU(a3HU WIH, IaK,
HUBHUOT KOe(DUIIMEHT Ha MOJIEe3HO JIejCTBO Mpu TpudasHara usBeada e
MOHW30K. 3apaay THE W CIMYHU TAaKBU TNPUYMHU €AHO(pA3HUTE
eJIEKTPOTEPMHUCKH MHCTaJaluu Jo0mie mupoka npuMeHa. Bo penor
Ha eaHoda3zHWTE TOTPONIIYBauM cCraraaT M TEYKUTE 3a TOMNECHE U
3arpeBame, eUYKUTe 3a rpadurusanuja u ap.

Bo mpou3BoICTBOTO ce morojieMa 3acTaleHOCT UMa U eJICKT-
PUYHOTO 3aBapyBame. MHcTamanuuTe 3a €lIeKTPUYHOTO 3aBapyBambe
ce enno(a3nu. HuBnara eguHedna MokHocT aoctura no 1500 kW na
JIypH U MOBEKE.

ENeKTpUYHUOT IKENe3HWYKH TPAHCIOPT 332 HaW3MCHUYIHA
CTpyja € MCTO Taka W3BOp Ha Hecumetpuja. [lpu HamojyBameTo Ha
CJIICKTPUYHH JIOKOMOTHUBH HAIIOHOT CE€ JIOBEyBa TIOMEl'y KOHTAKTHHOT
BOA (KOJjIITO € W30JMpaH) U IIMHUTE, JoJeKa eaHa oA (a3ure Ha
TpudazHaTa Mpexka ce 3a3eMjyBa. Toa mpeacraByBa qBoda3eH TOBap
3a EIIEKTPOBJICYHHUTE TOTCTAHUIM. He3aBUCHO O] CIHelujaTHUTe
MEpPKHU MITO € Mpe3eMaar, JoOueHaTa HECUMETpHja Ha ImapaMeTpuTe
Ha PEeXHMOT CE MPEHEeCyBa BO HAIMOJHUTE MPEXKH CO MOBHCOK HAIIOH
110,220 u 400 kV.

Hajrosiema HecumeTpuja Ha MapaMeTpUTE BO PEKUMHTE Ha
pabora ce mobuBa mpu HemoyiHO(pa3Ha paboTa Ha OJJICITHUA €IEMEHTH
O]l Mpe)kaTa: HaJ3eMHH BOJIOBH, TpaHC(popMaTopH, u ap. Bo muctpu-
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OYTUBHUTE MpEXKHU HEMOIHO(A3HUTE PEXKUMH MOXKAT Jaa Oujar
YCIOBEHH OJ TOcCToemeTo Ha exnodasznu oruenu. Bo CH m BH
HaIlOjHUTE MPEXH, MaK, HEMOJHO(A3HUTE PEKUMH CE jaByBaaT BO
MOCTXaBAPUCKHUTE COCTOjJOM, T.€. BO COCTOjOUTE KOWIITO CE€ BOCIIOC-
TaByBaaT Mocje HeKOj AedeKT BO MpexaTa. 3aTroa Kaj HUB THE PETKO
Ce CIy4yBaaT U TpaaT OTPaHUYCHO BpEMeE.

PaGoTaTa Ha eIEKTPUYHUTE MPEXKH BO HEMOJHO(DA3EH PEKUM
BO HH3a CIIy4aW C€ Ofjpa3yBa HETaTUBHO BpP3 PabOTEHETO HAa ENEKT-
pUYHUTE TpUeMHHUIM. [IOHEKOTII TaKBUTE PEKUMH MOXKAT Ja Oujar
OIAaCHU U 33 CAMUTE CJICKTPUYHU YPEIU U IPUEMHUIIH.

HamzemHuTEe BOIOBH MOXKAT Aa OMAAT OMPEMEHU CO CHCTEMH
3a (pa3HO ympaByBame KOW ja UCKIy4dyBaaT MoBpeaeHata ¢aza, ako
nejctBoto Ha AlIB ce mokake HEyCIENIHO NMpU HACTaHyBambe Ha
TpajHa (crabuiHa) rpemika. buaejku BO MOBEKETO clydyaud TpajHHUTE
rpeuiku (moBpeau) ce eaHo(da3HH, TAaKBOTO HMCKIIy4dyBame€ JOBEIyBa
1o pabora Ha aBe ¢asu. [Ipuroa Bo Mpexu co 3a3eMjeHa HEyTpasiHa
TOUYKa paboTara U eNeKTPOCHAOAYBAHETO BO HEMOTHO(DA3EH PEXKUM €
00WYHO T03BOJIEHO OMJIEjKH HA TO] HAUYMH CE€ OBO3MOKYBa 3allTe/la BO
WHBECTHIIMH 3aTOa IIITO CO TOoa ce n30erHyBa norpedara ox rpaada Ha
BTOp, PE3€pPBEH, BOJI, KOj O OMIJI HEOMXO0/IeH BO CIIPOTUBHUOT CITyuaj.

AHajorsa coctoj6a € MOXKHa M CO TPyIa, COCTaBEHa O] €IHO-
daznu Tpancopmaropu (Kou Kaj Hac TH Hema). JleQeKkToT Ha eaHa of
¢da3uTe Ha MpUMapHaTa cTpaHa oJ TpaHC(HOPMATOPOT HE JOBEAYBa J0
NpeKUuH Ha CHaOyBameTo, ako paboTarta Ha /Be (ha3u € J03BOJICHA.
[Tpu Toa BO coonBeTHaTa TpadoOCTaHUIA HE € HEOMXOJHO MOCTOCHE
Ha pe3epBHa (asza.

Ho cenak mpakTukara MmoKakana JieKa HaJ3eMHHUTE BOJIOBH CE
HajHEJIOBEPJIMBH BO TIOTOHOT W JIeKa THE CE€ OCHOBEH HM3BOp Ha
NPEKUHUTE, TOBPEANUTE U paboTaTa BO HETIOIHO(DA3CH PEIKUM.

Kaj Hac e¢ BooOWYaeHa NpaKTUKa HAJ3EMHUTE BOJOBH CO
nomkuHa moa 80 km jma HE ce TpaHCIOHWpaaT. 3aToa HajTOJIEMHOT
NPOIICHT OJi BOJOBUTE CE HETPAHCIIOHMPAHUW W KAaKO TaKBU, THE CE
M3BOp Ha HECUMETPHja BO MpeXara, HaKo C€ YTBPIWIIO JIeKa Taa HEeCH-
MeTpHja e Mana. Ho mocrojat u MHOTY IpyTy MPUYMHH 33 CO3/aBambe
Ha HeCMMETpHjaTa TaKa ITO CE CMETa JeKa OBaa HECUMETpPHja, Koja €
NocJIeIuIla Ha OJICYCTBO Ha TPAHCIIO3MIIMjaTa, MOKE JIa CE TOJIepUpA.

4.1.2. Buaujanue Ha HecuMeTpHjaTa Bp3 padoTtara
Ha eJIEKTPUYHHOT CUCTEM

[TocTroemeTo Ha HECUMETpPHja BO EJICKTPUYHHOT CHUCTEM €
MOBP3aHO CO T0jaByBamhe HA KOMIIOHCHTH Ha WHBEP3HUOT U HYJITHOT
penocnen Ha crpyjata (I; u Iy) u vHa HanoHoT (U; u Up). BekTopckoTo
CyMHpamke Ha KOMIIOHECHTHTE Ha CTPYHTE€ CO WHBEP3CH W HYITH
pemocien IOBEeIyBa /O 3roJeMyBamke Ha CYMapHUTE CTPYH BO
onaenHute (asu BO Mpekara. Kako mocnemuiia o Toa, 3apaau
YCIIOBHTE Ha 3arpeBame, Ce HaMalyBa HHBHATA J03BOJIEHA CTpYyja CO
JTUPEKTEH penociies, T.6. UM CE HamallyBa MpOIyCHAaTa CIIOCOOHOCT.
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BekTopckoTo cymHpame Ha HAIIOHUTE CO MHBEP3EH U HYJITH PEAOCIENT
JIOBEyBa JI0 AOTOJIHUTEIHU OTKIOHYBambha HA HAIOHOT BO OJJICJIHUTE
¢da3zu. Kako pesynrar Ha Toa Ha KJIEMHUTE Ha IOTPOIIYBayUTE Ce
JIOBEIyBa HAIMOH CO 3TrOJIEMEHO OTKIIOHYBame, a ToOa MOXe Ja obue
BPEJIHOCTH HAJBOP OJ1 JO3BOJICHUTE TPAHULIH.

Jypu ¥ mojaByBameTO Ha MajM BpPEIHOCTH Ha HHBEP3HHU
HAIlOHM Ha KJIEMUTE Ha BPTIMBUTE €JICKTPUIHN MAIINHU (T€HEPAaTOPH,
CUHXPOHM W AaCHHXPOHHM MOTOpPU ) JOBEIyBa 1O CO3/laBame Ha
3HAYUTEIHW WHBEP3HM CTPYH BO HAMOTKATa Ha CTATOpOT. Twe cTpym
co3[aBaaT MarHeTHO TIOJIe CO HAacoKka Ha BpTEHE, OOpaTHa of
HacoKaTa Ha BpTeHE Ha poTopoT. Bo ogHOC Ha TOA mojie poTopoT ce
BPTHU CO JIBOJHO TOTOJIeMa Op3MHA ¥ BO HETOBUTE MAaCHBHU JICJIOBU CE
CO3/1aBaaT €.M.C U CTPYH CO JBOjHa (PEKBEHIIMja, KOU TPEAU3BH-
KyBaarT JIOTIOJTHUTEITHO 3arpeBamke Ha MallInHATA.

[lojaBata Ha WHBEp3HM W HYJTH HAIOHH BO IOTPEYHUTE
ITPaHKM Ha MpekaTa M Ha MHBEP3HM M HYITH CTPYH BO HUBHUTE
MOJIOJKHU TPAaHKU Kako M BO EJIEKTPUYHHUTE NPUEMHUIM MPEIU3-
BUKYBa JIOTIOJIHUTENIHHU 3aryOu Ha akTUBHA MOKHOCT M eHepruja. Toa
ja HaMayBa eKOHOMHYHOCTA BO paboTaTa Ha €IeKTPUYHUOT CHCTEM.

HynTurte cTpyu TeuaT HU3 3a3eMjyBaunTe Ha TIOCTPOJKUTE H ja
BJIONIyBaaT HUWBHaTa pabora. Twe moxkar na Ouaatr M3BOp Ha oOrac-
HOCTH 3apajad I0jaBa Ha OINACHW HAIlOHW Ha JOMUP M YEKOp BO
OKOJIMHATA Ha 3a3eMjeHHTe 00jeKTH. BO MCTO BpeMe J0NroTpajHOToO
TEUYCHE Ha CTpyja HU3 €ICH 3a3eMjyBad MOXE Ja TpeAu3BHKaa U
CyIICHE Ha TI0YBaTa BO OKOJIMHATA HA CAMHUOT 3a3eMjyBad. Tue Bpiiat
BJIMjaHUE M BP3 HUCKO(PPEKBEHTHHUTE KaHAM Ha TEJICKOMYHHKAIIUO-
HUTC BPCKHU, HA CUTHAJIM3AIIUOHUTC U aBTOMATCKUTC CUCTCMHU U AP.

4.2. OmnpeaeayBame HA IapaMeTPUTE HA HECUMET-
PUYHNUTE PeKUMH

4.2.1. Onmro

[TapameTpuTe Ha HECUMETPUUHUTE PEKUMU MOXKAT Ja Oujat
MPETCTaBEHU MPEKy CHCTEMOT Ha (a3Hu KOOpAMHATH, Kaje IITO
HAIlOHUTE U CTPYUTE BO CEKOja TOYKA OJ Mpekara ce OmpeleyBaaT
co cooaBeTHUTE (ha3HU BpenHOCTH Ha HamoHute u crpyute (U,, Up,
U, u (I, I, 1.). UcTo Taka, HECUMETPUYHUOT PEKUM BO €HA MPEKa
MOXe Ja Oujae ONWIIaH W BO CUMETPUYHM KOOPIUHATH TMPEKY
CUCTEeMOT Ha cumeTpuuHu komnoneHntu (U, U, Uy) u (I I, ).
Nunexkcure d, i u 0 ru mpencraByBaar COOJBETHO TUPEKTHHUOT,
WHBEP3HUOT U HYJITHOT CUCTEM.

CooHOCOT Mefy THE MapaMeTpu Ha peXHMOT Ce€ OIpeaeayBa
co Mmarpunara Ha TpaHcopmanuja F Ha CHCTEMOT Ha CUMETPUYHHU
KOOPJIWHATH:
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HJIM CO MHBCP3HATA MATpHUlld

| 1 a &
F =3|! a a (4.2)
I 1 1
KaJie ITO KOMIUICKCHUOT OTIepaTop ¢ €:
a = elt"3 = _l+ ]ﬁ’ at = e 273 = _l_ Jﬁ
- 2 2 - 2 2
Tpancpopmanujata Ha  TOJEMHHHUTE OJ  CHUMETPHYHH
KOOpJMHATH BO (Pa3HU W3BPIIyBa CO MOMOII Ha CIICTHUOT MAaTPHUCH
u3pas:
Uu,=Fr-U, (4.3)
17001
(_]a 1 1 1 Qd
U, |=1a a 1XU (4.4)
l_]c Q QZ 1 QO
OOpartnata TpaHcopmanmja, Kora OJ TIO3HATHTE HA3HU
HATOHU TH ONpeeTyBaMe COOJBETHUTE CHMETPUYHH KOMITOHEHTH, C€
BpIIIHN CO MOMOIII Ha u3pazute (4.5) u (4.6):
U, = F'<U,, (4.5)
l_]d 1 Q QZ ga
U =1 & alxU, (4.6)
l_]O 1 1 1 l_]c
1 Z 2
! - [

Cn. 4.3. TpudaseH enemMeHT Ha MpexaTa npuKaxaH
npeky MaTpuuara Zs Ha pegHarta rpHka

[TagoBuUTE Ha HAMMOHOT BO CHUCTEMOT Ha (ha3HUTE KOOPIAWHATH

Bo TpudazeH eieMeHT oj Mpexarta (cimka 4.3) co maTpuia Ha
peIHUTE MMIEeNaHIUU Zr ce OlpeenyBaaT (opMmynara 3aluilaHa BO

CKpaTeH MaTPUYEH BU/I:
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Ag/ = folf 4.7

KaJie MITO €:
Qla QZa
AU, =U, - U, =\U, |- |U,|;
Qlc l_]2c
(4.8)
la Zaa Zab Zac
I, =1\ Z,=\2, Z, Z,
lc Zca Zcb Zee

Jlokonky cakamMe Ja BOCHOCTaBUME BpCKa IMOMEry CHUMETPUYHUTE
KOMIIOHCHTH Ha COOJBETHUTC HANOHM W CTPYH Kaj Tpuda3zHUOT
€JIEMEHT, TOralll K€ MOCTaluMe Ha CICAHUOT HaYuH:

Ako wMmarpuuHara penanuja (4.7) BO CHCTEMOT Ha CHMETPUYHU
KOOpJMHATH HajHANpe]a ja TOMHOXXHME (OJ JIeBO) co Marpumara F.i,
Ke nobueme:

]_7'1><[_]f = E-IXZfX!f 4.9
Co ornen Ha penamujata (4.5), o mocleAHATa MaTpUYHA peaiyja
(4.9) cnenu:
U. = }_?'lxzfx]_?xlw

=S

NN

Il

N
X
]

(4.10)

—_S =s =5
KaJe IITO €:

Z, = F'xZ xF (4.11)

Ly R A

[Tocneanara peannuja ja onpeneiayBa MaTpuliaTa Ha UMIeNaHIUU Z
BO CUMETPUYHH KOOPIUHATH.

Toa mpaBuiO MOXKE J1a c€ NIPUMEHU U 3a APYTUTE IapaMeTpu
Ha E€KBMBAJICHTHUTE LIEMH, MPUMEP 3a MONPEYHUTE aJMUTAHLIUU Ha
€JIEMEHTUTE OJ] MpeXaTa BaKu UCTOTO, T.€.:

Z, = F'xZ,xF @.11)

3a Koe(hUIIMEHTUTE Ha TpaHchopmalnja

Y, = F'XYF, (4.12)

HU.T.H.

AHanu3aTa Ha HECHUMETPUUYHUTE PEXUMH BO CHMETPUYHUTE
MpEXU MO3rOAHO € Ja ce paboTh BO CHCTEMOT HAa CHUMETPUYHU
koopauHath. Ho kora BO Mpexkara MoOCTOjaT Horojem Opoj
HECUMETPUYHH TIOTPOIIYBaYM M TIOTOJIeM Opoj HECHUMETPUYHHU
€JIEMEHTU WJIM IIaK MpeXaTa COIAP)KU YETHUPUCIPOBOIHM EJIEMEHTH,
mrTo € KapakrepuctuuHo 3a HH muctpmOywTBHM Mpexwu, Toram e
MOMOBOJIHO TaKBUTE PEXHMMHU Jla CE pelllaBaaT JUPEKTHO, BO (hazeH
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JIOMeH. 3aToa BO HATAMOIITHUTE aHAJIN3U HA HECUMETPUYHUTE PEKUMHU
BO €JIHa MpeXa HUEe Ke IOl IpUMEHyBaMe€ BTOPHOT NPHUCTANl U
aHAJM3UTEe K& THU BpIIUME CO TOMOII Ha TOTOBa KOMIIjJyTEpCKa
nporpama Koja mro padoTH BO CUCTEMOT Ha (ha3HU KOOPIUHATH.

4.2.2. TlapaMeTpu Ha eJileMeHTHTe Ha MpeKaTa
NPU HECUMETPUYHH PeKUMH

[TapameTpuTe Ha €IEMEHTUTE Ha €JIEKTPUUYHHUTE MPEKHU CE O]
CYLITMHCKO 3HAaY€HE 3a PEKUMUTE IITO CE BOCIOCTABYBAAT BO HMB.
[Ipy HOpManeH CHUMETPUYEH pEXKUM  PEKUMHUTE THE  CE
KapaKkTepu3upaar, T.€. ONHUILIYBaaT CO IUPEKTHUTE mMmienaHuuu. Ho
MpU aHAJM3aTa HAa HECUMETPUYHUTE PEXKUMH CE€ 3eMaaT MpeaBUL
WHBEP3HUTE U HyATUTE umnenanuuure. Kora nomery umnegaHIuuTe
Ha ojieiHUTe (pa3u HE MOCTOM MArHeTHa CIpera, UMIEIAHIIMUTE HE
3aBHCAT OJl peaociefoT Ha (a3uTe U THE ce MeryceOHO €THAKBU.
Toram Baxxu:

=7, (4.13)

Bo mocneagHata penamuja COOIBETHHUTE HWMIICAAHIIMAU  Ha
eJIEMEHTHTE Of MpeXara, 3a JUPEKTEH, MHBEP3E€H M HYITH PENOCIIeN
(cuctem). Kaj enementuTe o Mpekara Kaj KOM HEMa BPTIHBHU
(TTOBMXHM) JETIOBU, KaKBU IITO C€, HA MPUMEp, BOJIOBHUTE, KabIHTE,
pEaKTOpHUTEe, KOHIEH3aTOPKCUTE OaTepuH, €HEPreTCKUTE TPaHCPOp-
MaTOpPH | Jp., @ IPUTOA TTOCTOjaT 3a€MHH €JIEKTPOMArHeTCKH CIpPErH,
MeryceOHaTa MHIYKTUBHOCT OMery (ha3uTe Ha COOJIBETHUOT €IIEMEHT
HE 3aBUCH O] HUBHHOT DPEIOCIEN M BO TOj CIyd4aj MUPEKTHATa U
MHBEp3HATa UMIIEIaHIIMja HA €JIEMEHTOT CE 3a€MHO €THAKBH, T.€.

Z,=7.

=1

Ho 3aroa kaj HMB HyJNTHUTE WMIENAHIMHA CE€ PA3IMKyBaaT O]
JUPEKTHUTE M HUBHUTE BPEIHOCTH 3aBHCAT o MHory Qaxrtopu. Ha
pUMep HyJITaTa UMIEAaHINja Zy Kaj TpaHC(HOPMATOPHUTE 3aBUCH O[T
HUBHAaTa KOHCTPYKIMja, OJ IlIeMaTa Ha Bp3yBame Ha HaMOTKHTE, O]l
CTETIEHOT Ha 3aCUTYBamkE¢ Ha MAarHETCKOTO KoJio U Ap. Kaj HamzemHuTe
BOJIOBM Bp3 BPEJHOCTa Ha HyJITaTa MMIIEAAHIMja TOJIEMO BIIMjaHHE
uMa KOHCTPYKTMBHATa Wu3BeA0a Ha BOJOBUTE, IIOCTOCHETO HAa
3alITUTHO jaXK€ WJIM HYJITH CIPOBOAHMK, IOJEMUHATa Ha HHUBHATa
umnenannmja u ap. Kaj kabenckure BOOBH HyJITaTa UMIIEIaHIN]ja Zo
3aBHCH OJ1 OpPOjOT Ha KHUIUTE, MATEPUjaJIOT O] KOJIITO € HampaBeHa
oOBMBKaTa (IUIAILTOT), HAYMHOT HA IMOJIOKYBamke Ha KaOuure,
NPUCYCTBOTO Ha JAPYrM METaJHU WHCTajJallud BO HHUBaTa OJIM3UHA,
UMIICIAaHIIMMTE Ha 3a3eMjyBaunTe U Ap. HaunHOT 3a mpecMeTyBame Ha
HYJTUTE UMIENAHIMM Ha €JIEMEHTUTE OJ MpeXXaTa, MHOTY MOJIEeTaTHO
OTIMIIIaH, MOXKE J]a C€ HajJle BO COOJIBETHA CTPYYHA JINTEPATypa.

Bo Taa cmucna cneumjaneH ciyyaj mpeacTaByBaaT 4eTHpU-
CIPOBOJIHUTE HUCKOHAIOHCKU HA/I36MHU BOJIOBU KaKO M YETUPUKUII-
HUTe Kabencku BoJoBU. Kaj HUB € HajupaBUIIHO HyJITaTa UMIIEJaH-
ja Zy Ja ce OmpesenyBa eKCIIEPUMEHTAIHO, CO JTUPEKTHH Mepema
Ha TE€PEHOT.
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AKTHBHHUOT OTIIOp 32 HYJTH PeAocie] Kaj HUB MPUOIIKHO ce
orpezenysa 1o Gpopmysara:

Ry =R, +3-R,, (4.14)

Kajge mTo Ry m R, ce akTHBHUTE OTIOPHOCTH HAa (Pa3sHUOT U Ha
HYJITHOT CIIPOBOJHHMK — COOJABETHO, M3pa3eHu Bo (2. Bp3 ocHOBa Ha
CKCIIEPUMEHTATHH TOJIATOIM 32 BPEJHOCTUTE HA HYJITHTE KOMIIO-
HEHTH Ha WHAYKTUBHHMTE OTHOPU Ka] KabilM 3a HU30K HamoH (10
1000 V) co anyMHHUYMCKH WA, CO Tpy0a anmpoKcuMaIiija, Moxe Ja
ce npudaru aeka HylATaTa KOMIOHEHTa Ha UHIYKTHUBHATa OTIOPHOCT
Xo He Tpeba &Ma ja HAAMHHE TPHUKpaTHATa BPEAHOCT HA JUPEKHATA
KOMIOOHEHTa X

JuctpuOyTuBHUTE TpaHChOpPMATOPU KOM HAIOjyBaaT YeTHPH-
CIPOBOJHM MPEXH 3a HU30K HAIOH, BO MPUHIMI, MOXaT Ja Oupat
M3BEJICHU CO pa3IMYHH IIEMH Ha COSAMHYBame Ha HAMOTKHUTE: Y/Yo,
Y/zy, umu D/yy.

Tpancopmaropute co mema Ha coeluHyBame Y/yo. MMaar
HajrojiemMa HynTa umnenaniuja Zy. Kaj HuB omHocot Zy/Z; ce NBUXKHU
Bo rpanunute ox 10 mo 20. Toa ce oOjacHyBa co (akToT mIcKa
HYJITHTE CTPYH KOHM Te4aT HHM3 TpHUTe (a3u Ha TpaHCPHOpMATOpOT,
cO3/7aBaaT MAarHeTHO IOJIE KO€ CE 3aTBOpa HE CamMO HHU3 HETOBOTO
MarHeTCKO KOJIO TYKY U HHU3 TPaHC(HOPMATOPCKHOT Cajl.

3HAUUTEIHO MOJ00pU KApaKTEPUCTUKH HUMaaT AUCTpHUOY-
TUBHHUTE TpaHC(HOpMATOpU CO LIeMa Ha COoeAMHyBame Y/z,. HuBHata
HyJITa MHJIYKTUBHOCT € TMPOMNOPIHOHAIHA CaMO Ha pPaCTypHUTE
¢GuykcoBM M 3aToa € MoMasa Of AMPEKTHaTa HWHAYKTUBHOCT. Mcto
Taka HyJTaTa aKTHBHA OTIIOPHOCT € IOMaja OJ JUpPEKHaTa aKTHBHA
otnopHocT. HenocraTok Ha oBue TpaHCHOPMATOPU € MOTOJIEMOTO
KOJIMYECTBO Ha ymoTpeOeH Oakap 3a M3paboTKa Ha CEKyHAapHaTa
HaMOTKa, IITO IPeAU3BUKYBA U MOroJeMa [IeHa Ha YUHEHE 0] OHAaa Ha
Tpancpopmaropute Y/yo.

4.2.3. AHaiM3a HA HeCUMETPHjaTAa HA HATIOHUTE U CTPYHUTE

AHanu3ata Ha HeCHMETpHjaTa BO HalOjHaTa MpExa,
npeu3BUKaHa O]l HEMoJHO(Ma3HUTe PeKUMH Ha paboTa Ha OJICITHU
HEj3UHU €JIEMEHTH, OJl TPUCYCTBOTO Ha MOKHH HECHMETPUYHU
TOBapH, NMPUKIYYCHU NUPEKHO HAa COOWHHIIMTE 3a CPEACH M BHUCOK
HaloH, WJIKW IaK TMpPCAU3BUKAaHA O HCCI/IMeTpI/IjaTa Ha cCaMHTEC
elleMeHTH (Topajii Pa3IuKUTE BO MapaMETPUTE Ha OJJICTHUTE (a3u),
€ TEeIIKO, a BO HEKOW CITydau TypH W HEBO3MOXKHO, Jla ce u3Beze Oe3
KOPUCTCHC Ha CICIHjaJIcH MaTEMAaTUYKH arapar U COBpeMeHa Ipec-
METKOBHA TexHHUKa. [TocTon rojem Opoj MOKHU METOJIU 33 MPECMETKA
Ha HECHMETPUYHHTE PEKUMHU U THE C€ M3JIOKCHH BO COOJIBETHATA
HayYyHa W CTpy4YHa JuTeparypa. Ha 0a3a Ha HHMB ce pPa3BHEHH U
pa3paboTeHH AJITOPUTMH 32 MMUIITYBAhE U U3TOTBYBAHE HA COOJBETHU
KOMITjyTepcKHu nporpamu. [locToemeTo Ha TaKBH MPOTpaMH 3a €JIeKT-
POCHEPTETCKUTE CHCTEMH CO CIIOKEHAa KOH(HTypalrja ¢ HEOMXOIHO.
Toa uM OBO3MOXyBa Ha CTpy4YmalMTe, KOM CE€ 3aHMMaBaaT Co
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npoOiemuTe BO 001aCTa HA MPOEKTHPAHETO, INIAHUPAKETO U YIpaBy-
BAabETO HAa PEKHUMUTE Ha EJIEKTPUUYHUTE MPEKH, CBOUTE AaHAIM3H,
3aKJIy4OIld W pElIeHHWja Aa TW Oa3upaaT Ha PEATHH TMPOIEHKH Ha
TakBUTE peXuMU. Ha TOj HauMH THE MOXAaT Ja ja MpOIEHYyBaaT
npudaTIrBOCTa Ha AHATM3MPAHWUTE PEXKHUMH, Ja JaJaT peaBaHTHA
OLIEHKA JIaJIM /1AM C€ J03BOJICHU WJIM HE ONpPE/EICHU HEMmoTHO(a3HU
PEeKMMH, KOM TaK IOpPaaAd HEKOW JPYTrd TEXHWYKH M EKOHOMCKH
NPUYMHU U YCIIOBH C€ HAMETHYBAAT KaKO HEOMXOAHU WIIM HEU30eKHH.
[Tokpaj Toa, CO TaKBUTE aHAIU3U MOXKAT Ja C€ MPEIBUAAT HOCIEAN-
IIUTE 10 KOM OM JOILIO CO MPUKITYIyBambeTO Ha MOKHU HECUMETPUYHHU
TOBapy BO MpekaTa Kako M Jla C€ COrJieaaT MOXXHHTE MEPKH H
3adati mTo Tpeba Aa ce mpe3eMar 3a pa3pellyBamETO Ha HIHHUTE
npobnemu, U ap. Ho Taa obmact e HaaBOp OA TIOMEHOT Ha OBOj
MaTepujai.

Hue ke ce ciyxuMme co eHA TakBa aluidKaldja, pa3BUeHa Ha
Enextporexuuukuor ¢dakynrer Bo Ckormje. MiHaky Bo nuteparypara ce
cpekaBaaT TPUOIMKHM METOJHM 3a OLIEHKAa Ha HECHMETpHjaTa KOou
OBO3MOXKYBaaT Taa Jia Ouje aHamu3upaHa CO PEIaTUBHO €THOCTBHA U
Kyca npecMmeTka. OBHE METOAM C€ MPUMEHIIUBU 32 MPEKUTE CO HU30K
HanoH. MMeHO ucnuTyBamaTa Ha HECHUMETpHjaTa Kaj THE MPEXKHU
MoKaXkaje JeKa 3a HUB npubmxHO Baxu U; = U, mopagu mTo ce
npudaka 3a cocema JOBOJIHO NP aHAIM3aTa HA PEKUMUTE BO HUB Ja
ce ompenenar BpPEIHOCTUTE CaMO Ha HYJITHOT KOMIIOHEHTa Ha
HanoHoT Uy BO KapaKTEPUCTUYHU TOUKH O]l MpekaTa. True BpeIHOCTH
MOXaT ¥ Ja Cce€ u3MepaT HEeNmoCpeaHO, BO MPOLECOT Ha
eKcIUIoaTaljaTa Ha TakBUTE Mpexu. J[03BOJIEHWTE BPEAHOCTH Ha
HyJITaTa KOMIIOHEHTa Ha HamoHOT Uy Kaj TOTPOIIyBAYHUTE,
MIPUKIYYEHU HA pas3rieAyBaHUTE MPEXH, CE YIITE HE CE ONpEEICHU
co cranmapa. llopagm Toa mpu aHanM3aTa HA HECHMETpHjaTa ce
Hajara Jia ce OompejaenaT BPEIHOCTHTE Ha 3aryOMTEe Ha HAloOH BO
onneHUTe a3y U COOJIBETHUTE OTCTAITyBama MIOTOHCKUOT HATIOH Kaj
MOTPOUIYBaYMTE OJl HEroBara HOMHUHAJHA  BpeIHOCT. Tue
OJICTaIlyBama C€ CIOPEAYBaaT CO CTAaHIAPAHO J03BOJIECHUTE OJCTaIly-
Bama. 3aTroa 3eMajku T TPEIBUJ MOrope U3JIOKEHUTE COCTOjOU ce
MOKaXKyBa JeKa 3a MPAKTUYHU MOTPeOU € 3roJHO /1a c€ MPUMEHYBaaT
YOPOCTEHH METOJM 3a OIpelelyBame Ha 3aryouTe Ha HAloOHOT MpHU
HECHMETPUYHU ONTOBAPYBabA.

Bo mpakTH4HHTE MPECMETKH MPH MPOLECOT Ha MPOCKTUPAE
Ha CJIEKTPUYHUTE MPEXKHU CE CMETa JIeKa ONTOBAPYBAHETO € HIICATHO
pPaMHOMEpPHO ~ pacmpeleNieHo rmomMery oxaenHute ¢asd U ce
NpEeTIIOCTaByBa JeKa MpH eKCIuloaraljaTa Ha Mpekara, BO HIHUHA,
NepCOHAJIOT CUCTEMATCKU K€ I'M OTCTpaHyBa IOjaBUTE Ha HecIydajHa
Hecumetpuja. CiydajHaTa HECHUMETpHja IPHUTOA BOOIIITO HE ce
tpetupa. HabspynyBamara Ha HeCUMETpHjaTa BO IOTOHCKU aKTUBHHUTE
MpEXHU MOKaXKaje Jieka Jypy M BO CIydaWTe KOra MPHKIYYOILUTE BO
ctaHOeHuTe 3rpagu ce Bo TpudasHa m3Benda W MpHU HAjBHUMATEIHO
npaTeme U OaJlaHCHpamke Ha TOBApUTE MoMery (asurte, HE € MOXKHO
CTpyjaTa BO HYJITHOT IPOBOJHHK J1a ce Hamamiu mox 20% ox cpeaHata
CTpyja Ha ONTOBapyBame Ha onienHuTe (a3u. 3aroa goceranrHara
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NpakTUKa Ja HE ce MpaBU OLEHKAa Ha HecHMMeTpHjata Bo (hazata Ha
MPOSKTUPAkETO Ha €IHA Mpeka € TorpelrHa u Taa Tpeba ma ce
Hanmymt. Ho 3a ga Ouae TakBaTa oOIleHKa BO3MOXKHA, ke Ouje
noTpebHO Ja ce pacmoiara co MoAaToIy 3a OUeKyBaHaTa HECUMETPHja
Ha TOBAapOT, T.€. OHaa HECMMETHja KOja Aypu W MPU HAjBHUMATEIIHO
OanaHcupame Ha TOBAapOT MO oanenHuTe (a3, He MOxe Ja Oune
oTCTpaHeTa. TakBHM MOAATOLIM W MEpPeHma BO JOBOJEH 00eM, Oapem
3acera, Kaj HaC He MOCTojaT uako BO TeKOT Ha 2007 roguHa Bo ECM-
EBH ce BpmieHn Hu3a Mepema Ha HecuMeTpHjaTa 1o a3y Ha U3BECeH
Opoj eJeMeHTapHH MOTPOINYBauu O] KaTeropujara JoMakuHCTBa. Bo
CEKOj Cllydaj THEe Mepera MoKakaa JIeka CTCTIICHOT Ha HeCUMETpHjaTa
Ha ToBapoT Bo HH mMpexu kou kaj Hac riaBHO cHa0yBaaT KOH3YM O]l
KaTreropujaTa JOMakWHCTBA, € MPWJIMYHO BHCOK M TOa € €IHa O
NPUYMHUTE 3a 3rosieMeHuTe 3aryon Bo HH Mpexu kaj Hac. 3atoa ke
Ouse moTpeOHO M BO HMHWHA, YIITE IMOAKTUBHO, JIa CE OPTaHU3HpaaT
TaKBU W CIMYHA Mepema U WCTPaKyBamka Ha CTENEHOT Ha
HECUMETPHja BO HALTUTE MPEKH.

4.3. KoHTpo/ia Ha HeCUMETPHjaTa HA HAIIOHOT

4.3.1. Bua Ha KOHTPOJIHUTE Mepemha

Bo cormacHocT co Meromosorujara 3a KOHTpOJia Ha KBallU-
TETOT HA EJICKTPUYHATA CHEPrHja, Koja ce MPUMEHYBa, KOHTPOIHHUTE
Mepema Ha HECHUMETpHjaTa Cce JAeNaT Ha: NpueMHU, NepuooutHu W
enu300HU.

[IpreMHUTE KOHTPOJIHU MEpEHa Ce CIIPOBElyBaaT:

a) MpU BOBEAyBame HAa HOB €JIEMEHT WU MPU PEKOHCTPYKIIMja Ha
MOCTOJHA EJIEKTPUYHA Mpexka. Tue rtu ondakaar oHuUE
KOHTPOJIHH TOYKH 32 KOU O] MEpemhaTa Ha OTCTAIlyBamEeTO Ha
HAIIOHOT € YCTaHOBEHO JIeKa TOAa T'M HAJBUIIYBa CTAHIAPIHO
JIO3BOJICHUTE OJICTAIlyBamba;

0) mpu BOBedyBamE BO MOTOH Ha HOBHU, MOKHH, TIOTPOIIYBAauu CO
HECUMETPUYEH TOBAp.

[lepuoanunuTe Mepewma ce CIpoBedyBaaT BO CIEIHHBE
CIIy4aeBH:

a) COrjJjacHO CO TIEPUOJMYHUTE KOHTPOJIHHM MeEpema Ha
OJICTAIyBamk-ETO HA HANIOHOT U T'U omdakaar caMO OHHE TOYKHU
BO KOHM € YTBPJICHO JIeKa OTCTalyBamaTa Ha HAMOHOT TM HaJ-
MUHYBAaaT CTaHJAPJAHO JO3BOJICHUTE BPEIHOCTH;

0) eIHalI TOAMIIHO Ha COOMPHUIIUTE Ol TPAPOCTAHUIIUTE O] KOU
Ce HaIojyBaaT MOKHU MOTPOINYBaYMd CO HECHMETPUYCH TOBAp
KaKo U Ha COOMPHHIIMTE HA TEHEPaTOPUTE KOU Ce HaoraaT BO
ONM3MHA HA THE TOTCTAHWUM (3apaJyd HHUBHA 3aITUTA Of
HECUMETpH]ja);

Enuszonnure Mepema ce cipoBeyBaar:
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a) MpH Harja MpoOMEHa Ha rojieMUHaTa Ha €JIEKTPUYHUTE TOBApU
BO MPEXara,

0) Tpu HaCTaHyBamke Ha MOBPeaH U Je(hEKTH Ha €IIEMEHTUTE BO
MpeKaTa, MpeAN3BUKAaHU O] HECUMETPHjaTa;

B) mpu odunmjanHO Oapame Of CTpaHa Ha
HEKO] 0J1 MOTPOIIYBAaUUTE;

1) Mo Hapea0a Ha HaJapeIeHa OpraHu3aIyja.
4.3.2 KOHTPOJHHM TOYKH

KoHTponHu Touku 3a Mepeme Ha HECUMETpHjaTa Ha HAIlOHOT
BO €NIEKTPUYHUTE MPEKU MOKAT /1a Oujar:

a) crerankure (KIeMUTe) Ha Tpu(a3HUTE ETCKTPUIHA
MIPUEMHULIN;

0) rnaBHHUTE pa3BoaHu Tabnu kako 1 HH pasBognu Tabnu kaj
MOTPOIIYBAYHTE;

B) CEKyHJapHHUTE COOMHUPLHM BO TpaOCTAaHUILIUTE;
r) NpUMapHUTE COOMHUPLHU BO TpaOCTaHUIIUTE;

1) CEKyHIapHHUTE COOUPHUIIM BO PAa3BOJHH TOCTPOJKH KOHU
HaI0jyBaaT MOKHH MOTPOITYBAaYH CO HECUMETPUYCH TOBAP;

f) npuUMapHUTE COOMHHMIM BO Pa3BOAHUTE TMOCTPOJKU KO
HArojyBaaT MOKHH MTOTPOIIYBAaYH CO HECUMETPUYEH TOBAp;

€) COOMpPHUIUTE HAa FEHEPATOPCKU HAIIOH.

[Tocrojar MeTOoaM CO TMOMOII Ha KOW aHaigu3aTa Ha
HECHMETpHjaTa C€ BpIIM TNPEKy TMO3HATUTE  BOCIOCTABEHU
BEPOjaTHOCHH 3aBUCHOCTU TOMEry HHBEP3HHTE U HYJITUTE KOMIIO-
HEHTH Ha HAMOHOT W TMO3HaTaTa pasjiika Momery MaKCHUMallHaTa U
MUHUMAaJHAaTa BPEIHOCT Ha (pa3HUTE HAMOHU BO OJJCIHU TOYKU O]
Mpexara. Ho The 3aBHCHOCTM HE ce BaJIMAHM 3a CIy4auTe Kora
HUCTOBPEMEHO TIOCTOjaT JAMPEKTHA W WHBEp3HA KOMIIOHEHTa Ha
HanmoHOT. McTto Taka camMo oOJ TroJeMHHAaTa Ha MOAYJOT Ha
COOJIBETHATA CUMETPUYHA KOMIIOHEHTA HA HAIIOHOT HE € MOYKHO J1a Ce
ONpezieNid 3HAKOT Ha OJICTAllyBambeTO Ha HAMOHOT (Jalu € BO IULYyC
WIM MaK BO MUHYC), IITO € Ba)XHO MpPU aHA/IM3a HAa KBAJIUTETOT Ha
HAIMOHOT.

3atoa, 3a /1a ce UICHTU(HKYBA [10jaBaTa HA HECUMETPH]ja TIPH
peanu3anmjata Ha KOHTpoJiaTa Ha KBaJUTETOT Ha HAIMOHOT,
HEOIIXO/THO € Jla CE BpIAT Mepemha Ha cuTe (ha3HU U JIMHUCKU HAIlOHU.
KoHKpeTHO, Kaj TPUCTIPOBOJAHU MPEXH, € TIOTPEOHO MCTOBPEMEHO Ja
ce m3Mepar TpuTe MerydasHH HAlOHH, JOJEKa 3a J1a ce KOHCTAaTHpa
NOCTOCHE Ha HyJTaTa KOMIIOHCHTAa HAa HANOHOT BO YETHUPH-
CIPOBOJTHITE MPEKH, MOTPEOHM ce Mepema Ha Tpu (a3sHu M JBa
JIMHUCKHW HAaIIOHH. HO)IaTOHI/ITe KOHUIITO C€ )IO6I/ICHI/I Ha TOj Ha4YuH
JlaBaaT MOXHOCT Jla CE ONpeAe]aT OTCTalyBamaTa Ha HANOHOT Ha
cekoja (haza Kako U BPEAHCOTUTE HAa CUMETPUIHHUTE KOMITOHEHTH U; 1
Uy T.e. pa3HNTE HATIOHH.
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[lpu opraHm3MpameTo Ha KOHTpoOJaTa HAa HECHMETpHjaTa
HEOIXOJHO € Ja c€ YTBPAM HEj3MHHOT CTAaTUCTUYKU Kapakrep. Toa
3HaYM JeKa MOMEHTHHTE BPEJHOCTH HE MOJKAaT Ja JaiaT JOBOJHO
ToyHa WH(pOpMaIMja 3a TOJIEMHHATA, KAPAKTEpOT U MPHUYMHHUTE Ha
HecHMeTpHjaTa 3a Ja C€ COIJiefaaT M HEONXOJHHTE MEpKH 3a
HEJ3MHOTO  HamallyBame. KOpuUCTemeTo Ha  KOHBEHLMOHAIHU
PETHCTPAllOHM amapaTd € Hee(UKacHO TIOpaaud HUBHATA Mala
TOYHOCT M TOJeMaTa TeIIKOTHja TMpHU HACHTHQHKaNMjaTa H
0o0paboTKaTa Ha IMOKaXyBamara (PErucTpOrpaMHTe). 3aToa TOCTOU
UHTEPEC 3a KOPUCTEHEC Ha CTAaTUCTUYKH BOJITMETPH H JPYTH
NocOQUCTUIIMPAHN ypeau 3a perucrpanuja Ha HamoHute. Of
COOJTHOCOT Ha CPEIHUTE BPEAHOCTH Ha OTCTAIlyBambaTa Ha HaIllOHOT BO
noeauHUTe (Pasu ce mpaBar MPOIEHKM Ha TOjaBaTa HA CHCTEMAaTCKa
HecumeTrpHja. TakBa HeCUMETpHja Ke MMa BO Mpeara Kora Ke OCTOU
pa3iMKa BO CpEJIHUTE BPEIHOCTH Ha OJICTallyBamara Ha (a3HUTE
HarmoHU. AKO THE BPEIHOCTH C€ €IHAKBH, TOA 3HA4YW, JIeKa HeMa
cucremarcka Hecumerpuja. [lojaBaTa Ha aucmep3Wja Ha HATIOHUTE
yKa)KyBa Ha I0jaBaTa Ha CIy4ajHa HECUMETpHja.

Hajuenocna wHdpopMainuja 3a peKHEMOT Ha HANOHUTE U
CTpyHUTE BO TpH(a3HUTE MPEXKH ce T00MBa O] TpU(a3eH MEPEH yper,
CO HENpPEKWHATO PErucTpPUpame Ha BPEAHOCTUTE HA HANIOHUTE W
CTPYjUT€ W HUBHO 3allMIIYyBame, 3a IMOJOLHA THE Jla MOXKaT Ja ce
00paboTyBaaT HETMOCPEIHO CO MOMOII Ha KOMIjyTepU CO IporpaMa
KOja OBO3MOJXKYBa Jia C€ OIpeJeNnar MoKa3aTelIuTe 32 HECUMETpHjaTa
IITO Hac HE MHTEpecHpaar. AnapaTH OJ] TOj THII CE MPOU3BEILyBaaT 0.l
NOBEKEe CBETCKUM PEHOMHUpPaHU (HPMH M BEKE C€ IMyIITEeHH BO MacOBHA
npuMeHa. Bo modeTHaTa erana Ha HUBHOTO MPEACTaBYBAWKE, MOPAIU
HUBHATa BHCOKA II€HA, THE HE MO)Kea Ja ce KOpHCTaT 3a MacOBHU
Mepema.

Kaxko miro ce riena, 3a 1a ce 1o0ue 1eJI0CHA U JIOBOJIHO TOYHA
uHpOpManrja 3a HECHMETpHjaTa BO €IHA MpeKa HEONXOIHH Ce
CIIOKEHH Mepemha CO KOPHCTeHE Ha TojieM Opoj MEepHH amapary.
KonTtponara Moxe fna ce peanusupa ako, Ha MPHUMEp, c€ HMPUMEHHU
CIIC/IHUOB TIPHCTAIl: CO TOMOII Ha €IHOCTaBHU ypeau (duntpu 3a
HyJTa W WHBEpP3Ha KOMIIOHEHTA) C€ KOHCTAaTHpa MOCTOCHETO Ha
COOJIBETHUTE KOMIIOHEHTH Ha Hamonute. Ha m3ne3or ox ¢unrpure,
KOM C€ peaJu3upaHd CO BHCOKAa MPEHU3HOCT, Tpeba ma uma
PETHCTPUPALIOHH ypeIu KOM To 3a0eliexyBaaT caMO BPEMETO Kora
HecuMeTpujaTa e Hajrojema. Jlypu oTkora ke ce Jo0HujaT mojaToy 3a
MECTOTO M BPEMETO Ha II0jaByBame Ha HajrojieMaTa HECUMETpHja, €
palMOHATHO J]a C€ IPHUMEHYBaaT MOCIOXKEHH YPEIM, amapatd Hu
CUCTEeMH 3a 100UBam-e Ha IeJIocHa HH(opMalHja 3a HeCUMeTpHjaTa.

Ho c¢ moneka enekTpoaucTpuOyTHBHUTE TIPENPHUjaTHja HE Ce
cHabgaT ® ompeMaT CO COOABETHH ypeAM 3a KOHTpPOJIa Ha
HECHMETpHjaTa, IMOKEIHO € Ja C€ KOpHucTaT HH(pOpMaIuuTe 32
HECHMETpHUjaTa KOWIITO C€ coOMpaarT o] CTpaHa Ha pPabOTHUOT
nepcoHal, nmepuoanIHO WM CIIU30AUYIHO, CO ITIOMOII Ha HOCTOjHI/ITC
noka3Hu ypenu. Ilpu TakBUTe Mepema ce perucTpupaar ¢asHUTe
HaITOHU Ha HHUCKOHAaIIOHCKaTa CTpaHa onq I[I/ICTpI/I6yTI/IBHI/ITC
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TpanchopMaTopH, CTpyuTe BO (a3ute o1 TpaHCPOpPMATOPOT U KaKO U
crpyure Ha rnaBuute HH wu3Boau. Bp3 ocHOBa Ha TakBUTE
uHpopMaIMi € MOXXHO Ja Oujar NIpecMEeTaHHh BPETHOCTHTE Ha
HyJITaTa KOMIIOHEHTa Ha HaAmoHOT U, cO MmoMOIl Ha ClexHaTa
dbopmynara:

U z\/(U,,—Uy+(Uc—U»Z—(U,,—Ua)-(Uc—Ua)
' 3 . (4.26)

Hynrara komnonenta Ha crpyjaTa [y, mak, ce mpecMeTyBa cO TOMOII
Ha opmyrara:

10 ~ [max ’ \/(1 - kmed) ’ (1 - kmin ) + (kmed - kmin )2 (427)
KaJec IITo €:
s = 1555 kg = @28)

mo1eKa Iiax, Imed ¥ Inmin C€ CTPYja BO HajonrToBapeHara (asa, cTpyja Bo
cpenHo-onToBapeHara ¢asa u cTpyja Ha Hajcinado onroBapeHara Qasza
— PECHEeKTHBHO.

®opmynute (4.26) u (4.27) nmaBaar pe3yaTaT CO TOYHOCT
JIOBOJTHA 32 BO IpaKca.

ITocne Toa ce ompenenyBa omnocot Uy/ly koj Tpeba ma Oume
npuOIIKHO €THAKOB Ha BpPEAHOCTAa Ha HyJTaTa WMIEAAHIIMja Ha
TUCTPUOYTUBHHOT TpaHchopmaTop Zj. AKO THE JBE BPEIHOCTH
3HAYUTENHO C€ pa3jMKyBaaT, Toa ke Ouje MHAMKAIMja 3a HEIOBOJIHA
TOYHOCT Ha MEPEHETO WM TaK 3a rojieMa BPEIHOCT Ha WMIICIAHIIH-
jata Ha Bpckara momMery HyATHOT cripoBoaHuk oa HH u3Boj co HeyT-
pasiHaTa To4Ka of TpaHc(hopMaTopoT (IPEKHH, JIOI KOHTAKT H Jp.).

4.4. Cumerpupame HAa HECUMETPUYHHUTE HATIOHCKHU
pexuMu

[Ton cumeTpupame Ha HAMOHCKUTE PEXKUMHU Ce IMojapa3oupa
npe3eMarmke Ha OIpeesieHH MEpKU 3a HaMallyBamb¢ Ha MHBEp3HATa U
HYJITaTa KOMIIOHCHTA Ha HAIIOHOT.

AKo Ha coOupHHIIMTE Ha TpadocTaHHWIaTa O] KOja HEIo-
CPEIHO Ce HaIojyBaaT MOTPOIIYyBayd MOCTOM MHBEP3HA KOMIIOHEHTA
Ha HAMOHOT (YeCTO HapeKyBaH MHBEp3eH HamoH) U;, Taa MOXe /a ce
HCKOMIIEH3Upa CO pPETHO BMETHyBame Ha TpudazHa eMmc £E; co
WHBEp3eH pemocnen. Taa TpudasHa eMc ce BKIydyBa pEIHO BO
BOJIOBHTE OJ1 KOH C€ HAlojyBaaT NOTPOIIyBauUTe Ha KOU MPUCYCTBOTO
Ha WHBEpP3HTAa KOMIIOHEHTa Ha HamoHoT U; WM ja HapylryBa
HopMmanHata pabota (ci. 4.5). Tue moxar ga Oupar AOOMEHH CO
MOMOIII Ha CHeljajgeH TpaHchopMmaTop — m3MecTyBad Ha (a3u Kaj
Koro (ha3uTe Ha CEKYHJApHUTE HAMOTKH CE COOJIBETHO MPOMEHETH
mery cebe (cm.4.6.). [Ipuroa ce mobuBa emc E; , Koja ce coBmara 1o
¢a3a co MHBep3HATa KOMIIOHEHTa Ha HAnoHOT U,.
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Cnuka. 4.5. MpuHUMnNMenHa wema 3a KOMNeH3auuja
Ha MIHBEP3HUOT HaMNOH

Cnuka. 4.6. MpuHuunuenHa wema Ha TpaHcgopmaTopoT
3a KOMNeH3auuja Ha UHBEP3HNOT HanoH

3a 5a ce u3MeHu BMeTHaTata eMc E; mo rojieMuHa u mno ¢asa
HEOMXOJHO € Ja Ce pacrojara co JBa TakBH TpPaHC(HOPMATOPH.
Ennuor on HuB Tpeba ga mma emc E; koja e (a3HO MOMecTeHa BO
OJIHOC Ha KOMITOHEeHTaTa U; 3a 4eTBPTUHA ITEPHO/I.

Co moMom Ha UWHBEp3Ha €MC, OOWYHO ce€ OJCTpPaHyBa
HECHMETpHjaTa Ha MapaMEeTPUTE Ha PEKUMOT CaMO BO €lICH HAIOjyBaH
BOJ (M3B0M). Bo Jpyrute n3BoaM € MOXKHO U J1a C€ 3r0JIeMH HECUMET-
pujara, OuIejKN BKIyIyBamkeTO Ha €MC BO HEKOja TpaHKa O] KOJIOTO H
HaMaJTyBamkETO Ha WHBEP3HATA CTPYja BO Hea JI0 HyJia € COO/IBETHO Ha
UCKIIy4yBambeTO Ha Taa TpaHka. Toram WHBEp3HATa CTpyja Ha Iieara
mieMa ce pacrpenenyBa Mery MpeocTaHaTHTE TIpaHKH, CO IITO Ce
o0jacHyBa 3roJIeMyBambEeTO HA HECUMETPHjaTa BO HUB.

AKO KOH ja3ed, BO KOj OJf HEKakBa NpPUYMHA CE TEHEpUpa
WHBEp3HAa CTpyja, Ce BKIyYd TpaHKa Koja Ke ja amcopOupa
(KOH3yMHpa) Taa CTpyja, HECHMETPUYHHOT PEXKUM C€ OJICTpaHyBa 3a
HEeTUOT cucTeM. Ha Toj HauMH MOKe J1a ce CUMETpUpa AypU U HEToJI-
HO(A3HUOT PEKUMOT CO MPEKUHATA eaHa win 1Be (asu. Kako rpanka
CO KOja ce peryiupa KOHCYMHpaHaTa WHBEp3HA CTpyja MOXKaT Ja
OujaT NPUMEHETH IONPEYHH KOHJCH3aTOPH OJHOCHO KOHJCH3a-
Topcku Oatepun. HUBHOTO CHMETpHUpadYKo JIEjCTBO C€ IMOjaByBa camo
BO CIIyYau, KOra THE € BKIY4YECHH HECHMETPHYHO.

Axko Oatepuute ox Tpu eaHodazuu xkouuaenzaropu C,p, Cpe U
C., ce TOBp3aHM BO TPHUArOJHMK, TOTAll THE C€ NPHUKIYYEHU Ha
MerydasHure (JTUHUCKU) HamoHu. Bo Toj city4aj, co JOBOJIHA TOYHOCT
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3a BO Tpakca, 3a NMPECMETYBamkETO Ha JUPEKTHUTE W HHBEP3HHUTE
CTPYH MOJKAT JIa C& KOPUCTAT CIICAHUTE M3Pa3H:

1, =joU,/3-(C,+C,. +C,)), (4.29)

I =joU,/3-(a-C,+C, +a>C,). (4.30)

On uspasor (4.29) ciemyBa, Jieka KOMIIEH3UPAUYKOTO [I€jCTBO
Ha KOHJEH3AaTOPUTE HE 3aBHCHU OJ HUBHATa pacrpezenda momery
dasure, TyKy TOoa ce ompeelyBa OJ BKYNHHOT KamalnuTeT Ha
KOHJIEH3aTOPUTE KOMINTO C€ BKIy4eHH BO padora. Ox uspazor (4.30),
nak, ce nobuBa mMpaBUIIOTO 3a cuMeTpupame. OJ Tyka ciexyBa
BOXHHOT 3aKIy4YOK JI€Ka BO MpPEXKH CO HECUMETPHUYHHU PEKUMH,
KOHJICH3aTOPCKUTE Oarepuy 3a KOMIICH3alldja Ha pPEaKTUBHHUTE
MOKHOCTH MOXAaT JIa C€ UCKOPUCTAT M 3a CUMETPUPAHE HA PEKUMOT
0e3 mpuToa Ja ce HaMaJ i HUBHOTO KOMIICH3HPAYKO JICjCTBO.

HamanyBameTro Ha HyJITHUTE HAloOHM MOXe Jda Oupe
NOCTUTHATO WM NPEKy HamallyBamke Ha HyJITaTa CTpyja WIM IpPEKy
HaMallyBame Ha BPEIHOCTA Ha HyJITaTa MMIIEJAHIIM]ja BO YETUPUCIIPO-
BOJIHUTE BOJIOBU BO HUCKOHAIIOHCKUTE MPEXKU.

HamanyBawero Ha HyJTata KOMIIOHEHTa Ha CTpyjata Jo
HEKOja peaJHo mnpudaTiuBa BPEIHOCT C€ IOCTUTHYBA IPEKY
U3paMHyBame Ha TOBapUTE BO ojaenHure ¢asu. Toa Tpeba nma ce
U3BpIIyBa  CHCTEMAaTCKM, HE  caMO Ha  M3BOJUTE  Ha
TpaHC(OPMATOPCKUTE CTAHUIM, TYKy M Ha MPHUKIYYOIHTE Ha
MIOrOJIEMUTE CTAHOEHU 3rpajid ¥ IPyTU NOTPOIIYBayH.

banancupameTo Ha TOBapUTE MO OJACTHHUTE (Pa3su MOXKe Ja ce
U3Be/Ie M CO MPHUMEHA Ha 3aTBOPEHU M IMojy3aTBopeHu memu Ha HH
Mpexu. Toa e moxkHo ako menata HH mpexa ce HamojyBa o eneH
3aeTHUYKHU AUCTPUOYyTUBEH TpaHchopmaTop OuejKu BO TOj clydaj He
Ce CO3/7aBaaT CTPyHM Ha YPaMHOTEXYBame KOW OW TH 3royieMuiie
3aryouTe Ha MOKHOCT BO MpekaTta. CTpyuTe Ha ypaMHOTEXYyBame Ou
ce IMOojaBHJIe JOKOJKY C€ M3BPIIY TaTBAHCKO IMOBP3YBalbe HA JIBE WU
noBeke HH mpexu cekoja HarmojyBaHa Ol COIICTBEH AMCTPUOYTHBEH
tpanchopmarop CH/HH.

HamanyBameTo Ha BpeJHOCTa Ha HyJTaTa UMIIEJAaHLMja Ce
BpIIM CO 3rojieMyBam€ Ha IMPECEKOT Ha HYJITHOT IMPOBOJHHUK, CO
HaMallyBame Ha JIOJDKMHATa Ha BOJOBUTE, MPUKIYYEHU HA TUCTPHOY-
TUBHHUOT TpaHCPOPMATOp, CO MpHUMEHA Ha TPAaHC(HOPMATOPHU CO IIEMH
Ha coenuHyBamwe D/yo nunn Y/z0, kopucteme Ha HeyTpaliepu 1 Jp.

3rojieMyBamEeTO Ha MPECEKOT Ha HYJTHUOT MPOBOJHUK MOXKE
necHo na 6une u3BeneHo kaj HH nHamzemHu BonoBH, Kou 0OMYHO ce
rpajiaT BO PEOHH CO MaJyia TyCTHHA Ha ToBapuTe. Kaj TakBuTe Mpexu
KOM ce, M0 MPaBWJIO, MPUINYHO JOJATH, OOMYHO € NMPHUCYTEH BHCOK
CTETIeH Ha HeCUMETpHja Ha TOBapOT. Bo TakBU yclOBH MOHEKOTAII C€
NOKaXyBa JleKa € CcOceMa OMNpaBIaHO IPECeKOT Ha HYJITHOT
MIPOBOJHHK J1a CE€ UYCBOM J1a OWJe €JHAKOB CO MPECEKOT Ha (pa3HUTE
npoBogHuU. Kabenckure mpexu 3a HH o6uuno ce uHcTanupaar Bo
PEOHHU CO MOorojemMa rycTiHa Ha TOBapUTE U MMaaTr MmoMajia JOJHKHUHA.
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Tue ce m3BemyBaaT co KaOJIM KOM WMaaT CTaHAAp/ACH IpeceKk Ha
HYJITHOT TpoBOAHUK. [loTpebara on 3rojemMyBame Ha TOj IpeceK
Tpeba na Ouze onpaBaaHa co CICIMjaTHA aHAJIU3W U HCTIUTYBamba.

[To3Haro e geka CTENEHOT HAa HECMMETpHja Ha ONTOBapyBa-
meTo Bo HH mpexn 3aBucu o 6pojoT Ha HOTPONIYBa4X MPUKITYICHH
Ha Mpexara. Koiky e Toj Opoj morosem, TONKy ke Ouje HecUMeT-
pujaTa momMaia — u 00paTHO. 3aToa HaMaJlyBamkEeTO Ha JOJDKWHATA Ha
HH namojuu BOJOBU /0BelyBa M 10 HaMallyBamkbe HAa HUBHATA HYyJTa
umrnenannuja Zy, Ho 3aenHo co Toa ce HamanyBa M BKYITHHOT KOH3YM
Ha BOJIOT a TOA, MK, JI0BEIyBa 10 3roJIeMyBamhe Ha HECUMETPHUjaTa BO
BOJIOT. 3aToa MOKHOCTa Ha IUCTPUOYTHBHHUTE TPpaHC(HOPMATOPU KaKO
u nowkuHata Ha HH m3Bomm Tpeba nma ce m3bmpaar Bp3 OCHOBa Ha
COOJ/IBETHH TEXHUYKO-€KOHOMCKHM aHAJIM3H CO KOM ke ce omdaru u
OBO]J aCIIeKT.

HajnoOpu kapakTepuCTUKH BO OJAHOC Ha HYyJTaTa HMMIIE/IaH-
II1ja ©MaaT TpaHCPOPMATOPUTE CO IIeMHu Ha coenuHyBame Y/z0. Ho
THE TpaHCPOpPMATOPH CE€ M HajCKalmy TOpagd Toa INTO BO cebe
COAp)KaT TMOTOoJIeMO KOJIHYEeCTBO Oakap BO OXHOC Ha TpaHcdop-
MaTOPUTE CO UCTa MOKHOCT M JJpyra IlIeMa Ha COeIMHYBame. 3aToa ce
npenopavyBa TpaHcopMaTropuTe co MIeMH Ha coeanHyBame Y/z0 ma
ce MpHMEHyBaaT caMoO BO CIy4yad Ha MHOTY TojieMa HecuMmeTpuja. Bo
Taa CMHCJIa IMOYECTOo ce MPUMEHyBaaTr TpaHcopMaTopure co memMa Ha
coenuHyBame D/yj.

HeyTtpanepute ce enekTpoMarHeTHU anapaTH Ha Yue MarHeTHO
KOJIO € HaMOTaHa TpHu(]a3Ha HAMOTKa COETUHETa BO IIeMa CIPOTHBHA
(cBpTena) WckpiieHa sBe3fa (3ur-zar). Heyrpanmepure mmaaT MHOTY
rojieMa MMIIeJ]aHIIMja 32 TUPEKTHUTE U MHBEP3HUTE CTPYH M BO HUCTO
BpeMe MHOI'Y Majla MMIIe[IaHlija 3a HyaTuTe cTpyu. Kako TakBu THE
MPETCTaByBaaT MOTPOIIYBaYl HA HyJTaTa KOMIIOHEHTa Ha CTpyjaTa BO
Mpexara, T.e. THe He J03BOJIyBaaT HYJITUTE CTPyH, T€HEpUpPaHU BO
Mpexara o7 HECUMETPUYHHUOT KOH3YM, Jla c€ MpeHecaT HaJBOp Ol
Hea, Bo CH u BH nexn ox cucremor.
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6. PE3UME

On peTX0HO U3HECEHOTO MPOM3JIeTyBa KOHCTaTaldjaTa aeKa
COBPEMEHHOT TEXHOJOIIKHA PAa3BUTOK M AKTUBHOCTHUTE Ha YOBEKOT,
Mery Apyrute paboTH, JOBeAyBaaT U 10 HecakaHu e(heKTH. AHAJIOTHO
co mpoOJeMOT Ha 3arajayBamke Ha YOBEKOBaTa CpPEAMHA, BO TOCIE-
HUTE TOJMHHM CE MOBEKE € MPUCYTEH MPoOJIEMOT cO "3araayBameTo Ha
en. enepruja" u co npedku u npodremu Bo EEC. Curte Tue acnextu ce
ondareHu co OMIITHOT TEPMHH ,,KBaJUTET Ha E€JEKTpUYHATA €Hep-
ruja’.

Enen ox moBakHUTE acreKTH Ha OBOj MpOOJIEM € TojaBaTa U
MPUCYCTBOTO HA BUIIM XapMOHHIIM BO KpHUBaTa Ha HATIOHOT, OJTHOCHO
HECHMHYCOHMIaJHOCTa Ha HanmoHOT. OCBEH OBOj MOKa3are, 3a BpeMe Ha
paboTaTa Ha EJIEKTPOCHEPIeTCKUTE MpEeXH Tpeba Ja ce ciemar u
OCTaHAaTUTE TIOKa3aTelld Ha eJIEKTpUYHATa EHepruja oJl JIOKaJieH
KapakTep, KakBH IITO CE€ OTCTAIllyBamkETO, BapUjaluuTe (Kojebamara)
¥ HECMMETpHjaTa Ha HAIlOHOT.

KonTpomara Ha oBHE MOKa3aTenu H MOAOOpPYBAmETO Ha
KBAaJIUTETOT Ha eJEKTpUYHATa EHEpruja € 3aJada Ha eJeKTPO-
JUCTPUOYTUBHUTE KOMIAHUM. 3a Taa [eJ € MOXKEJIHO U MOTpeOHO n1a
Ce HampaBU CHCTEM 3a cobupame W 00pabOTKa Ha IMOJATOIMTE 3a
KBAIMTETOT Ha eJEKTpUYHATA €HEepPruja M 3a OJHECYBAWmHETO Ha
pasHHUTE BHIOBH CIEKTPUYHH TOTpOIITyBadu. Toa ke mpumoHece 3a
VTBpIyBalb€ HA HOPMUPAHHUTE JIO3BOJICHH BPEIHOCTH H 32
MEPUOIMYHO KOPETHpame Ha MapaMeTpUTe Ha OCHOBHHTE YPEou U
CHCTEMH BO CPEJICTBATA 32 aBTOMATCKa peryJialiyja.

[Toce6HO MecTO TOMEry TOKa3aTeluTe Ha KBAJIUTETOT Ha
CIIEKTPUYHATA CHEPTHja 3a3eMaaT OTCTAIyBambeTO W BapUPAHETO Ha
dpexBenijata. Ho (pekBeHnMjaTa € OMIITO CUCTEMCKHU IOKa3aTed.
Hej3unara BpeqHOCT BO OMJIO KOj BPEMEHCKM MOMEHT € €IHaKBa 3a
nenuot EEC. 3aToa mocton MOXHOCT npobiaeMuTe co GppekBeHIjaTa
BO Mpexara Ja OujaT [EHTPAIHO peIIaBaHH, CO MeEpeme U
CIIOpeayBakbe Ha MOKHOCTUTE HAa pa3MeHa IOMery arperature u
MOTPOIIYBAYUTE M CO OJJPXKYBAKETO Ha 0AJTaHCOT Ha Taa pa3MeHa a co
Toa u Ha (pekBeHnujata B0 EEC, Ha moTpeOHaTa BpeIHOCT.

3aroa MepemaTa U MEPEHMTE MOJATOLM OJ TEPEHOT, Of T.H.
";xuBa Mpexka', ce MHOTY LIEHETH, MOJ YCJIOB THE Jla C€ IPABHIIHO
cnopoBesnieHM. Bo Bpcka co Toa mpowusiieryBa M HEOMXOJHOCTa OJ
pacrosarame CO COOJIBETHa MEpHa amaparypa co Koja ke ce OBO3-
MOYKH:

a) Jia ce Mepar CHTe IOoKa3aTely 3a KBATUTETOT Ha
eJIEKTpUYHATa SHEPIHja OJPEJCHU CO CTaHIapI,

0) mobueHarta wHQOpMaIHja 1a UMa MoTpeda 0] MUHUMAITHO
JIOTIOJTHUTETHO 00paboTyBabe 3a 00MBakbe HAa HHTETPATHH
CTaTUCTHYKHU OLICHKH 3a COOJIBETHHUTE TIOKA3aTEIIH.
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BakBute mMepema ce cripoBeIyBaaT BO HHIYCTPUCKH TOpa3BHU-
eHHUTE 3eMju OMJIejKU THE ce CKall, T.e. Oapaar ckara BUCOKOCTpY4YHa
paboTHA CHJIa, CKay MEPHU YPEIH U JIp.

[Tokpaj MepemeTo, MOJASAHAKBO BAXKHO M MOJCTUPABETO,
OJIHOCHO CHUMYyJalyjaTa Ha TI0JaBUTE CBP3aHH CO KBAJIUTETOT.
CuMynanuuTe ce mpaBaT cO MOMOII Ha COTBEPCKHU MAKETU, OJHOCHO
MpoTpaMH 3a MpecMeTKa U CUMYJIallija Ha BUIIUTE xapMoHuiu. OBa e
0COOCHO BaKHO BO CIIy4aWTe KaJe IITO BO JAaJeH JeN O]l Mpekara
Tpeba 1a ce MPUKIYyYd HEKO] HOB MOTPOIITyBad 3a KOj C€ 3Hae JeKa ¢
M3BOp Ha BUIIM XapMOHUIIK. 3a Taa 1en € morpedeH npodecroHaneH
coTBep W HEroBa MPUMEHA BO CHMYyJIalldjaTa HA HEKOU KapaKTepHC-
TUYHU CJIy4ad Kako M cropeada Ha CHUMYJIUpPAHUTE pPe3yJTaTH Co
U3MEPEHUTE.

OuursieqHo € jgeka 00eMOT M CJIOXEHOCTa Ha 3aJlauuTe,
CBpP3aHHU CO CJICACHETO U KOHTpOJaTa Ha KBAIUTETOT HA ENEKTPUY-
HaTa eHepruja MepMaHeHTHO pacTaT. 3aToa paboTaTra Bp3 KOHTpoJara
U NO0J00pYBameTO Ha IOKa3zaTeIMTe 3a KBaJUTeT Tpeba na Oune
cucTeMarcka u ceorndaTHa. AKIEHTOT Ha 3adarure Tpeda J1a ce ctaBa
Bp3 npoOiemMHuTe KOM MOXAT Ja OWIaT pellaBaHd oOJf CaMHTe
€JIEKTPOIUCTPUOYTUBHH TPETHpUjaTHja CO TMOMOII Ha MOCTOjHUTE
CpezcTBa 3a Mo00pyBame Ha KBAIMTETOT HA €JIEKTpUYHATA CHEPIHja.
Haenno BO mMaTtepujalioB ce Moco4yyBaaT U OCHOBHHTE MPOOJIEMHU KOU
Oapaar HOBU HUCTPaXyBamba U MPOYIyBamba.

Cute MeToIM 3a HaMaTyBamke WM OTCTPaHYBamke Ha COOJIBET-
HUTC HapyllyBalkba Ha MOKA3aTCJIMTC HA KBAJIMUTCTOT HA CIICKTpUYHATA
CHepruja, CIIOMHATH BO MPEIXOJHHUOT JIeJI, Mopa Jia Oujar mpuMeHy-
BaHU U O CTpaHa Ha MOTO0JICMUTC MHAYCTPUCKHU MMOTPOUTYBaA4YH KOU CC
BCYITHOCT TJIABHUTE TPUYMHUTEIN 32 THE TPEYKH W HapyIIyBamba.
Tue MeTou U cpeAcTBa Tpeba MOCTOjaHo J1a C€ YCOBPIIyBaaT U Ja ce
BO YEKOp CO HOBUTE TPCHIIOBH M Oapama KOW HUB UM ce HanaraaT. Bo
MOCJICIHUBEC IT'OAVMHU BO BHCOKO—PAa3BUCHUTC 3€MjI/I C€ OABUBA UHTCH-
3WBEH Pa3BOj BO CUTE 00JacTH O] oBaa mpooOsiemaruka. Toa ce oapa-
3yBa, MpeJ ce, BO:

" HOPMHTC U IIPOIMMCHUTC KOHMIITO CC OAHCCYBaaT HAa HUBOTO Ha
CMUTHPAHUTC MIPCUYKU KAKO U 3a MCPHUTC YPCAU U MOCTAIIKHU,

" Haro maramke Ha IIeHaTa Ha Jiocera IpecKalnuTe MepHHU
CHCTEeMH KaKo MOCJIEANIAa Ha PIMEHAaTa Ha MEPHH CHCTEMHU
0a3upaHM Ha KOMITjyTEpH;

" pa3Boj Ha COQTBEPCKHM MAKETH 3a CHUMYyJaldja Ha BHIIU
XapMOHHMIIU ¥ HUBHU NTPECMETKH;

" pa3BUTOK Ha MPOTUBMEPKH 3a Cy30MBam¢ Ha BJIMjaHHETO HA
BUIIUTE XapPMOHUIIM W JAPYTUTE IITETHU MOCIEAUIUA BO KOU
MMa ypeIu O] HajBUCOKA TEXHOJIOTH]a.

OBaa 001acT € BO MHTEH3UBEH Pa3B0j BO CKOPO CHTE EBPOIICKH
3eMjHu, 3a INTO CBeOOYM M (DaKTOT JeKa HacekaJe ce OTBOpaar
nabapaTopuu M HACOKHU (MOJYJIH) IO €JIEKTPOTEXHUYKUTE (DAKyJITEeTH
KOu ce 0aBaT CO MPOydYyBamkETO HAa MPOOJIEMOT CO KBAJIHTETOT Ha
CJICKTpUYHATA CHEPrHja.
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Kaj nac, Bo Makenonuja, pu MpPOCKTUPAHETO HA TUCTPHOY-
TUBHUTE MpPEXHU Tpeba Ja ce pacroliara co moienocHa nHpopmaiuja
3a BHJIOT M KapaKTEepOT Ha MOTPOIIYBAYHMTE CO e Ja C€ MPEIBUIN
HUBHOTO HETaTHUBHO BIIMjaHHE BP3 MpekaTa U CO Toa OJHAMpe] Ja ce
npe3eMaaT COOJIBETHH IMPOTHBMEPKH 3a HAMallyBamke HA TOA IITETHO
Bnujanue. [Ipu nmpoekTHpameTo Ha WHCTANAIMUTE BO JaBHU 3TPaaud U
MOMaJINTe WHAYCTPUCKHU MOTPOIIyBaun Tpebda 1a ce BOIM CMETKA U 32
eHeprerckata coryiacHocT. [lokpaj KpuUTepuymuTe 3a €Heprercka
COTJIACHOCT, TpeOa /1a ce BMETHAT U KPUTEPUYMHTE 3a KBaTUTET. Beke
¢ TPaKTUYHO JIOHECEH HOBHOT 3aKOH 3a CHEpreTHKa BO KOj ce
cioMHyBa M momMoT "kBamuteTr" . OHOj KOj ja JaBa eHeprerckara
COMJIACHOCT Ke Tpeba Ja yTBPAM IITO 3HAYU HOBOIPHKIYYCHUOT
noTpouryBad OJf acCIiICKT Ha KBAJIWUTCTOT Ha CJICKTpHYHATA eHeprI/Ija,
Jalld TOj] KBAJHWTET KE Ce BJIONIM M TOJ KOM YCJIOBH C€ 0J00pyBa
COIJIacCHOCTa. 3a Toa € MOTPeOHO Jia ce CIpOBEIaT MCTPaKyBama Ha
MOJIEJI, @ UCTO TaKa Jia ce CIPOBEyBaaT M COOJABETHU MEpEHa.

Bo mpaktukata ce mMmokKaxkalo JeKa J0CTa NpoOiIeMu co
KOPUCTEHETO HAa CIICKTPUYHATA CHEpPruja ce NPHUIHIIyBaaT Ha
HCHUCIIPABHU U 3aCTAPCHU HHCTAJIallH, HCIIOCTOCH:C UJIW HCIIPABUIIHO
U3BEJICHO 3a3eMjyBambe¢ M CIMYHO. 33 TOA Kaj Hac HeMa JOBOJHO
CO3HAHM]a ¥ HACOOpaH cTtaTuCcTUYKU Marepujai. Ce HaMeTHYBa 3aKiTy-
YOKOT JIeKa BO CTapuTe O0jEeKTH MOpa Jia ce MpaBU KOHTPOJIA U CBEH-
TyaJIHO MPOMEHA Ha THE MHCTAIAIMK CO IIe Ja ce M30erHe HUBHOTO
IITETHO BJIMjaHHE BP3 KBAJUTETOT Ha €IEKTPUYHATA CHEPTHja.

Bo MUHATOTO MpH MPOEKTHPAHETO HA MpeKaTa HE ce 3eMallle
MpeJIBUJl TEXHOJIOTHjaTa Koja ke ce OJIBMBa BO HAIOjyBAaHHOT O0jeKT,
IITO JTOBEIYBaJl0O YECTO W JO BIIOIIEH KBAIUTET HA EJEKTpUYHATA
enepruja. Jlenec Beke He e Taka. Ce BOAM CMETKa 3a TEXHOJIOTHjaTa Ha
paboTaTa Koja ke ce OJBHMBa BO MPEAMETHHOT O0jEKT a MPOEKTOT TH
omndaka U TpeTUpa CHUTE MOTPEOHUM HWHCTANAIMU OJl JaKOCTPYjHH,
cnaboCTpyjHH, HAA30pHU, KJIMMA, Tpeeme, ma ¢ J0 MHPOPMAIUCKU
MHCTAJIAINH.

MoxeOu oBze Tpeba ja ce CrloMeHe U Kaj Hac BOCTaHOBEHATa
npaktukata HanojHata TC CH/HH umnHBectuTOpOoT 1a My ja mpenasa
Ha OJIP)KyBarke€ M BO COIICTBEHOCT Ha EJIEKTPOIUCTPUOYTHBHOTO
npernpujatue. [lpamame e MokeOW Aanmu, ako TOj CH ja 3aap>Ku
TpadocraHuata BO CBOja HAAJEKHOCT, KBAJIUTETOT Ha EIEKTPO-
cHaOIyBameTO OM MOXKel fa Ouje u mogodap?

Ceto mocera Ka)kaHO c€ HACOKM M pelIeHHja KOW TH TpH-
MEHYBaaT BUCOKOPA3BUECHUTE 36MjU BO PEIIABAHETO HA MPOOJIEMOT CO
KBIMTETOT Ha EJICKTPUIHATA CHEPTHja, a KOM M Kaj Hac ce mpudakaar
U BeKe ce pean3upaaT WiH, Nak, BO MEePCIeKTHBa Tpeda ga MpeIcTon
HUBHO YCBOjYBambe.
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