VYuusepsurer y beorpany, Enexrporexanuku ¢axynter, Karenpa 3a eHeprercke nperBapade 1 HOrOHE

EHEPTETCKHA TPAHC®OPMATOPH (13E013EHT)
Jya 2019.

Tpodasuu ysbHH eHepreTcku TpanchopMaTop ca HOMHUHATHUM mofamuma: Sy =400 KVA, Ui/Ug = 20/0.4 kV,
50 Hz, cnipera Dyn7. Hamon kpatkor cnoja nator Tpancdopmaropa je Uk = 4%. 'yOunm y orneny KpaTkor croja
IpY HOMHHAJIHO] CTPYjH M pagHoj Temmneparypu ox 75 °C m3Hoce Pyy = 4500 W. ¥V orneny mpasHor xoia mpu
HOMHWHAITHOM HaIoHy u3MepeHo je: Po =930 W, 1o = 23 A.
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Harmpratn memy Be3a M BEKTOPCKH AMjarpaM HaroHa 3agaTor TpaHchopMaTtopa IpeacTaBikajyhu HamoTaje
T N1 (63 (03 T TR P TP PRT PR @)

Uzpauynatu mapamerpe ekBUBaJieHTHOr Koja Ha HH cTpanm m ckuuupartu memy ca ynucaHUM OpOjHUM
BPEIHOCTHMA CBHX MapaMeTapa U NEKTPUUHUX BEITHUIMHA. ...vevvererreesesreseessesseessesseessessesseessessesssessesseesnessens (10)

Oppenutn OunoB caunHWIAN HamoTaja mpu ydectaHoctu 50 Hz u pamnoj temmeparypu ox 75 °C, ako
IyOMIIM KpaTKOr croja mpu ydectanoctu oja 60 Hz, HOMuHAIHO] €(QEKTHUBHO] BPEAHOCTH CTpyje U
temrepatyps 0J1 20 °C H3HOCE Pkgo = 3900 W, .eiiiiiiiiiiiiiese s (12)

Hatu TpanchopMaTop paau mpu HOMUHATHOM HaroHy u 50% HOMHHANHOT ontepehema TOKOM Beoma Tyror
BpemeHa. Konmko ayro ce moxxe no3sonutH npeontepeheme Tpanchopmaropa ox 120% o xora jgoja3u Koje
HACTYyIa HAKOH HaBEACHOT YCTaJbeHOT TOIUIOTHOT PeXXHMa Tako Ja He nohe /o npekopadema 90% BpeaHocTn
MaKCHMAJIHO JI03BOJHEHOT Topacta TeMreparype (Gyun)? Pe3ynrar uspasutu y QyHKIUjH TO3HATE BPEMEHCKE
KOHCTaHTE 3arpeBama TpaHcopmartopa 7. Ha 3arpeBame yJba NPUMEHHTH JHHEAPHH MOJEN Ca jeIHOM
BPEMEHCKOM KOHCTaHTOM. 3aHEMapHUTH POMEHY OTHOPHOCTH HAMOTAja Ca TEMIIEPATYPOM. ...eervverveerenerennns (11)

Hamucatn m3paze (cucreMm jeqHauyWHa) YMjUM C€ pelllaBamkeM Moke nohu 1mo ¢aszHOr craBa CTpyje Ha
cekyHaapy (edexTuBHa BpeIHOCT cTpyje M3HOocu 70% HOMHHAIHE), IIPU KOjOj je HAIOH Ha MPHUKJbYYIHMa
npuMapa CBelleH Ha CeKyHJap jeJHaK HaloHy Ha MPHUKJbyYlNHMMa ceKyHnapa. M3pase Hamucatu 0e3 MKaKBHX
3aHEMapUBAba Y 3AMEHCKO] IIEMH TPAHCHOPMATOPA. ..veveerrerreareererseasesseseessesseessesseassessessesssessesssesseseessessens (12)

Jatn rpaduk Ha KOMe Cy TpHUKa3aHH: pacrojesia MOTeHIWjalla y O0JIACTH dYela MPEHANOHCKOr Tanaca,
pacrojiesia MOTeHIMjaia Ha Kpajy MPEHANOHCKOT Tajaca U IpaHuIle OCIWIAlMje MOTEHIjaia Y BPEMEHY, Y
3aBUCHOCTH OJ ITO3UIIMje YK BUCHHE HAMOTaja HA YWjU jeJaH Kpaj Hawja3u MPEHANOHCKH Tajac, JOK je
IpyTH Kpaj y3emibeH. CKUIle aTh 32 JBE BPEIHOCTH KOS(HHIIMjEHTA KOjH KapaKTepHILNE OJHOC CEPHjCKUX U
MapaeIHuX KaamuTeTa (Q1 U 02), IPU UMY J& QL R 3 (2ecuviiieeeiriiieriariseenresseesre e s sne e nre e nne e (12)

M3BecTn u3pa3 3a CHIy Koja Jiellyje YIpaBHO Ha IpeceK MPOBOJHHMKA M M3JIaXe ra Hanpesamy Ha Kuaame,
nonazehn ox mo3HaTe BpeAHOCTH YKyIHE CHJIE Koja Jiellyje 1o oOMMy HaBojKa TPEYHHKA

Dm: E, = {”ﬁ] o 7 Dy b (Kg —i]. ....................................................................................... (12)
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Jatu TpaHchopMaTOp ce€ KOPUCTH 3a Hamajame jeaHO(a3HOr PE3UCTUBHOT MOTPOIIa4Ya OTIOPHOCTH 2 £ KOjH
je mpukibyueH usmel)y (aze a u HeyTpaJHOT MPOBOJHMKA N ceKyHzapa. [Ipumap je HamajaH CUMETPUYHUM
Tpoda3HUM CHCTEMOM HallOHAa HOMHHAJIHE BPEIHOCTH, TUPEKTHOT perociena. Oxpeautn (azHe W JTUHUjCKE
CTpYj€ IPUMAPA U CEKYHIAPA Y OBOM PEIKHMY. ...reereesreseesrenresseessessesssessesseessesseesssanessssneasesssessesssesreseensesnens (12)

[apanenHo 3agaToM TpancopMaTopy NpHKIbYUyje ce TpaHchopmaTop cipere YY6, ncTe HOMUHAIIHE CHAre U
MPEHOCHOT OIHOCA, HallOHA KpaTKor croja 5%. Oxpenutn edekTHBHE BpeAHOCTH (Pa3HUX CTpyja CeKyHIapa
OBHX TpaHc(hopMaTopa y pexxuMy Mpa3HOT Xo/a. Y CBOJUTH Ja je 3a 00a TpaHcdopmaTopa Xk = Uk (3aHeMapuTH
OTIHOPHOCTH HAMOTAJA). +.rveuvesveseeseasensessessessesessessesseseeseaseasesseasessessessassassaseaseaseabesbebe b e s ensessesease et e abenbenbenneneneas (12)

Hcnut Tpaje 180 munyra. [{03B0/bEHO je MOCEI0BaIb€ CaMO jeIHe CBecKe 32 pajJ u KoHuenT. [IpenpraTu oHO ITO HUje 32 MperJie.

Y Beorpany, 27. 6. 2019. Ipo¢. np 3opan Jlazapesuh

pod. np. 3opan Panakosuh
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2. IIX (u3BeneH ca HUCKOHAMOHCKE CTPaHe):
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3. T'yOunm xpatkor croja nmpu J1aToj y9eCTAaHOCTH U TeMIIEpaTypH HaMOTaja MOTY C€ M3Pa3UTH Kao cCyma
[lymoBux ryOuTaka u JoJaTHUX ryOnTaKa:



R (& 1) =P (N+R, (I, T)=P () A+ Ak (I, T))
Ipu 4eMy ce 3aBUCHOCT LlyNoBHX U 1OJaTHHUX ryOHUTaKa O TEMIIEpaType U YIeCTaHOCTH (IIPU KOHCTaHTHO)]
e(eKTHBHO] BPETHOCTH CTPYj€) MOKE M3pa3uTH Ha cieaehu HaunH:
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Ha ocHoBy matux uspasa, Moxxe ce oapeautd oaHoc LlynoBux u qogatHux ryOuTaka mpu HOMHHAIHO]
TEMIIepaTypu U ydecTaHOCTH U ripu Temrepatypu on 20°C u yyectanoctu 60 Hz:

P 235+20
PO 235+75

60Hz 2
R 235+75‘(@j 175068
P, 235+ 20 \ 50

Cana ce, Ha OCHOBY IMO3HATHX BPEIHOCTH YKYITHHX I'yOMTaKa KpaTKOT CII0ja y OBa J[Ba Cliydaja, uMa Ja je:
PR 4 PR — 4500 W } PSR = 4286 W

=0.8226

=
POtz 4 pSrz — 0,8226- P 41,7506 - PXH: = 3900 W P = 214 W

KonauHo, Ha 0cHOBY Mo3HaTHX BpeAHOCTH [lynoBux u qogatHux ryouraka npu yuectanoctu 50 Hz:

k. (50 Hz,75°C) = PPA =1.05

50Hz
J

I'yburm n nopactu Temnepatype npu ontepehemuma og 50% u 120%:

P, + 8°P,
=05=Pg =P+ /P, =2055W =0, , = @%un =0.37850,,
‘ P, +PR,
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[TpoMeHa TemriepaTrype HakoH npeornrepeherma:
ng (t) = ng,so ) eitlr + ng,lzo (1_ e*t/r)

VY tpeHyTKy t = tmax:
0, (tyee) = 0.96,,, =ty = 0.7526 7
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Henosnate: 11, Inu ¢
ITornassee 6, Cauka 6.22 u Ciuka 6.24,
[Tornaesbe 6, cTpana 16, rae ce BpeIHOCT pajujaliHe CUJIe U3padyHaBa 110 U3pa3y U3 TEKCTa 3aJlaTKa.

Ha ocHOBY jeanaumHa (pu3mdke OUMTIICAHOCTH HA KpajeBHMa CEKYHIapa UMa ce Ja je:
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C 063upoM Ha TO J]a Cy HAMOTaj [IpUMapa CIPErHyTH Y Tpoyrao, oMOryheHo je 3aTBaparmbe HyJITe KOMIIOHEHTE
Y Ha MPUMAapPHOj CTPaHH, Ma je UMIIeaHCa 32 HYJITH PEAOCIIe] jeJHaKa HMITeJaHcaMa 3a TUPEKTHH 1 HHBEP3HU
penocnen: Zj=2Z'=Z;=2;. Y3umajyhu oBy uMmeHHUIly y 003Mp, aKo Ce JaTOM CeTy jeHa4HHa NO0Aajy

HaITOHCKEC je]lHa‘H/IHe 3a JUPCKTHH, UHBCP3HU U HYJITU KOMIIOHCHTHU CUCTEM!
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no0ujajy ce u3pas3u 3a CHMETPUYHE KOMIIOHEHTE CTpYje (a3e a a Ha OCHOBY BUX U (a3Ha CTpyja:
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Ctpyje Kpo3 HaMoOTaje mpumapa Taja UMajy BPEIHOCTH (CBE CHMETPHUYHE KOMIIOHEHTE Ce MpeHoce y (a3He
HaMOTaje IpuMapa):

1
1, =2 ~133A
l,=1.=0

Jlunujcke cTpyje npumapa (morjieaaTy meMy Be3a HaMoTaja, 3ai. 1):



L, =1,=133A
Loin = 0

oy ==1,=-1.33A

Hatu cmyuaj oaroBapa mapajeHOM paay ABa TpaHchopmaropa KOA KOT MOCTOju (a3HW rmomepaj mamehy
HamoHa ofroBapajyhux ¢aza. C 063upoM Ha TO, TOTPEOHO j€ MPUMEHUTH EKBHBAJEHTHO KOJIO MPHKA3aHO Ha
CJIMIIH, TJIC C€ y3UMa Y 003UP KOMNIEKCHU NPEHHOCHU OOHOC, KOJH YKIbYYYje U OJTHOC €(PEKTHUBHHUX BPEIHOCTU
HaloHa IpUMapa 1 ceKyHnaapa, u catiu 6poj. C 003upoM Ha TO 1a TpaHCPOPMATOPHU pase y peKUMy MPa3HOT
X073, y IpUKa3aHoj IeMu Tpeba umneaancy Z; 3aMEHUTH OTBOPEHOM BE30M, Tj. YCBOJHTH Jia Zo — 0.
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CBH HAIMOHU y J1aTOj IEMH CY eKEUBAICHMHU (DaA3HU HANOHU, Tj. HATIOHU U3PAKEHH Y OJHOCY Ha MOTEHI[HjaIl
HeyTpasiHe Tauke (3emibe). CBe CTpyje MPENACTaBibajy JuHUjcKe epedHocmu. JIpyruM peunma, CBU HaMOTaju
CBEIICHU Cy Ha EKBHUBAJCHTHE HAMOTaje crperayte y 38e3ay. C 003MpoM Ha TO J1a je 1eI0 eKBUBAJIICHTHO KOJIO
CBEIICHO Ha CEKyH/ap, W Ja cy oba TpaHcdopmaropa Crpernyra y 3Be3dy ca CTpaHe CEKyHjaapa, JOJaTHe

TpaHchopmalje HuCY noTpeOHe. BenmuuHe koje Gurypuiry y AaToM eKBHBaJCHTHOM KONy mMajy cienche
BPEIHOCTH:
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EdexruBHe BpeqHocTH Ba3HUX CTPYyja CEKyHAapa ce cajia jeJHOCTABHO MOT'Y OJIPEIUTH Kao:
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