EHEPI'ETCKHU TPAHC®OPMATOPHU (13E013EHT)
- aBrycrt 2021 -
Beorpan, 5.9.2021.

Tpodaszuu ysbHU TpaHchopMaTop ca HOMUHATHUM nofanuma: Sy = 1600 kVA, Ui, / Ug, = 35/ 0,4 kV, T =50 Hz,
cnpera Yd7, ucnuras je y orjieiuMa mpa3Hor XoJia ¥ KpaTKOr CIoja, PU YeMy je JTOOHjeHO:

10.

HX: POn = 2,6 kW, UOn = 0,4 kV,jOn = 0,9 %
KC: Pin=14,7kW, Uin =5%, Ik = I,

HanpraTtu memy Be3a M BEKTOPCKH JMjarpaM HaIloHa MpeacTaBbajyhu HamoTaje Kao KajmemoBe. O3HAYUTH CBE
KpajeBe HamoTaja (mmoueTke u kpajese). (T8)

HaBectn n o0Opasnoxuty (qoKa3aTH) BPETHOCT YIITEAE y MaTepHjady HOTpeOHOM 3a M3pajy MarHeTHOT Koja
TpoasHOr TpaHcopMaTopa y CiIydajeBHMa Jla CE€ OHO M3BOJAU Y jEAHO] PaBHH WU Kao MOTIYHO CUMETPHUYHO
marueTHo kouo. (T10)

W3pauynatu mapamerpe eKBHBAJIEHTHE 3aMeHCKe mieme Tpanchopmaropa ca HH crpane. Haupratu memy ca
YHETUM OpOjHHUM BpEIHOCTUMA MapaMeTapa U eleKTprudHuM BenuanHama. (310)

AcuHXpoHH MOTOp cieaehnx HOMHHANHUX nmojxataka: Pn, =1 MW, Uy =400 V, cose = 0,82, nn = 92 %, cnpera
A, TIpUKJBYUEH je Ha CeKyHJapHEe KpajeBe JaTor TpaHcopMmaTopa W paid Y HOMHHAITHOM pexuMy. Kommku je
KaraluTeT KOHACH3aTopa y CIpe3u 3Be3/a Koje Tpeba MPUKJbYUNTH MapajieHo AaTOM MOTOPY TakKo Jia HAaIloH Ha
ceKyHaapy TpaHcdopmaTopa Oyae HoMmuHanman? Kommko M3HOCH cTeleH HCKOpHInhema cHare TpaHcopMaTopa
MIpH OBaKBOM KOMOMHOBaHOM onTepehemy? (312)

Hammucatn wm3pa3 3a crenmeH uckopuinhema cHare mpu onrtepehemy TpaHcopmaropa f. 3a cBaky oa Tpu
KOMITOHEHTe TryOuTaka (y HaMOTajuMa, MarHeTHOM KOJIy M KOHCTPYKIIMOHUM JIeIOBUMAa) HaBECTH O] 4era OHa
3aBHCH. 3a ryOWTKe y HaMOTajuMa HalKcaTd u3pa3 NpoMeHe mojiasehn om Tora ga je mo3Hata BPEAHOCT
HOMHMHAITHUX T'yOuTaKka y HamorajuMa Pizs (IpU HOMHHAIHO] CTPYjH M Cpelrboj Temmeparypu 75°C) u oaHOC
[lynoBux u ykynuux ryoutaka K; y namorajuma npu 75°C. (T10)

Haupratu naujarpam mpomeHe Temreparype IO 3aTBOPEHOj KOHTYPH CTpyjama yjba M YIpOIIheHH Iujarpam
NpOMEHe TeMIlepaType HaMoTaja. JlujarpaM HanpTaTy 3a XUMOTETHYKH CIIy4aj Jla TOCTOjU CaMo jelaH HaMOTa]
Jla LIEJOKYIHO yJbe CTPYjU Kpo3 Taj HamoTaj u paaujatope (T5). 3a ciyuaj na mocroje ABa HaMOTaja Ha CIMLHA
IpUKa3aTy NpaBe JMHUje KOjUMa ce MpuKa3yje TeMIeparypa yjba y CBaKOM OJ] HAMOTaja, IIPU YeMy ce 3Ha Ja je
JTHO HAMOTaja Ha MCTOj BUCHHCKO] KOOPJMHATH, a Jia CE BUCHHA HAMOTAja M MOpacT TEMIIEpPaType yiba 10 BUCUHU
cBakor oj bux pasnukyje (T5).

Hagectu ycnen Kojux cujia M Ha KOjU HAYWH CY M3JIOKEHU MEXaHUYKUM HarpesamuMa: a) MpoBOJHHIM (Oakap),
0) oxcTojHUIM 3a HOPMHUPAkE aKCHjATHUX U pajujanHux kaHana 3a xmnahewe? (TS5) Ckunupat BpeMEHCKHA TOK
MPOMEHE CTPYje, O3HAYUTH BEJIMYMHE HA HHEMY M Ha3HAYHUTH BPEIAHOCT CTPYje MPH KOjOj CE jaBJbajy MaKCHMAITHE
BPEIHOCTH MeXaHWuKuX Hanpesama? (T5)

Axo ce 3amaToM TpaHc(hopMaTOpy MapajeaHo MPUKIbYYH TpaHc(opMmaTop MCTe CHare, CIIpere M HaloHa alu ca
ryounmma kpatkor croja 16,5 kW ¥ mpoleHTyamTHHM HAIlOHOM KpaTkor croja 6 %, u3padyHaTH 3ajeTHHYKd
HAallOH Ha CEKYHIapHUM KpajeBUMa aKo MNpPUKJbYYEHO CHMETPUYHO onrepeheme TpOolM JUHHJCKY CTPYjY
(3000+j2000) A. Kopuctutu ynpoutheny gopmyity 3a nax Hamona. (310)

Ako cy crpyje omnrtepehema ca cekyHaapHe cTpaHe CkoToBor TpaHchopMaTopa 4YHMjH Cy HAIlOHH
U1/U; = 3x400/2x200 V 1, = (20 + j60)V3 A u Iy = (40 - j50) A uspauyHaTu cTpyje ca npuMapHe cTpane. Peanna
0ca KOMITIEKCHOT KOOPAWHATHOT CHCTEMA je v mpaBity HaroHa Ug,. (310)

WsBectn m3paze 3a (pasHe HaNOHE CeKyHAapa W HAIPTaTH BEKTOPCKH JAWjarpaM IMPUMapHUX M CEKyHJapHUX
HaIoHa MpHU jenHo(a3zHOM (IBOIOIHOM) KpaTKOM CIojy ¢ase ,,a” HamoTaja ceKyHaapa TpaHcopmaropa crpere
Yd7. (310)

Hcnut Tpaje 180 min. /[o3Bo/beHO je mocenoBame caMo jelHe cBecKe 3a paj U KoHuenT. [IpeupraTu oHO 1mITO
HHje 3a mperJiel.
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/S, COS @, + P + B2R,  0,691-1600-0,983-100+ 2,6+0,9832 -14,7
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Pronstr 3aBHICE 01 CTpyja KoOje c€ HMHAYKY]Y Y KOHCTPYKIIMOHHM JE€JIOBHM TpaHchopmaTtopa U Cyay
TpancopmaTopa. OBe cTpyje 3aBUce 01 pacyTor Qurykca Koju ce 3aTBapa Kpo3 OBe JenoBe. Pacytu ¢uyke
je cpa3mepan crpyju onrepehema Tpanchopmaropa. Ilopem Tora, Pionstr 3aBEiCE W 07 TemrmepaType
KOHCTPYKIIMOHHX JIEJIOBA.

Po 3aBuce o MmarHeTHor (hiryKca KOjH c€ 3aTBapa Kpo3 MarHeTHo kKoio. OBaj ¢uIyKc 3aBHCH O] HallOHa Ha
npuMapy TpancpopmaTopa U maza HaroHa, Koju 3aBUCH off ontepehema n BeroBor (pakropa cHare.
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Onuc MexXxaHWYKHX Hampesama: onesbak 6.2.3. BpeMeHCKH TOK TIPOMEHE cTpyje: ciamka 6.9 ca
nparehum texctom. Kao cTpyjy mpu kojoj ce mMajy MakcHMMaliHa Hampes3ama, Ha rpaduky Tpeba
O3HAYUTH MAaKCUMAaIIHY BPETHOCT CTPYje€ KPATKOT CIIoja.

KomnoneHnTte HamoHa KpaTKor Croja Tpancopmaropa cy:

Pe, 16500 P
Upp = S_nz 100 = m 100 = 1,03 %,uxz = u,2(2 - ufz =591%

Kommiekcue BpCAHOCTH UMIICAAHCH KPATKOI' CHOja Yy IPOUCHTHMA U3HOCEC:
ZkZ,% = Uy +jux2 = 1,03 +]5,91

Zkl,% = url +jux1 = 0,92 +]4',92

Crpyja xojoM je onrtepeheH mpBu TpaHchopMmaTop n00Hja ce U3 M3pasa 3a CTPYJHU pa3leIHMK Ha
uMIIe/laHCcaMa JIBa apajesHo CIperuyTa TpaHcopmaropa:

Zigw | 1,03 + j5,91 (3000 + j2000)

Zran + Zran V3 (0,92 +j4,92) + (1,03 + 5,91) 3
I, = (940,7 + j634,8)A

I1a je onatne penatuBHa BpeAHOCT ontepehema TpaHchopmaropa:

1135 _ _ 6348 _ 9407
1333~ O OS¢ T3y T DR KALSING = nae = T

Cana ce Moke W3pauyHaTH IaJ] HAllOHA HAa OBOM TpaHcopmaropy M 3ajeJHUYKM HAloOH Ha
CeKyHJapy JiBa TpaHc(hopMaTopa KOju pajie y napaieiu:

Au = B;(uq cos @ + u,, singp) = 0,851-(0,92-0,5—-5,23-0,83) = —-3,3%

|L|= 11354, B, =

U, =U (1 Au>—4132V

W3 jenHaumHa Koje MPEACTaBJbajy jeIHAKOCT MAarHeTOMOOYyAHHMX CHja MPUMApPHUX U CEKyHAApHUX
HaMoOTaja 100ujajy ce cTpyje nmpumapa tpanchopmaropa y CKOTOBO] CIIpe3u:

V3 _ 2N 2 200
B T V3N, V3 400

[&_]&zjv] 1
) —Cz 2 :ZBZEQD_!A)' Ie==5(L+ 1)

- (20 + j60)V3 = (20 + j60) A

—( 0 —j50 — 20 — j60) = (10 — j55) 4

I = _5(20 +j60 + 40 — j50) = (=30 — j5) A



10. Axo ce ycBoju 1a je n = 1 Moke ce u3BecTH ciiefeha 3aBUCHOCT CEKYHIApHUX HAIIOHA O IMPUMapHHUX
IPH JIBOIIOJTHOM KPATKOM CIIOjy Ha CEKYHJapHO]j CTPaHH.
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