EHEPTETCKU TPAHC®OPMATOPHU (13E013EHT)
- centembap 2021 -
Beorpan, 5.9.2021.

Tpodaszuu ysbHU TpaHchopMmaTop ca HoMuHaIHUM noganuma: S, = 1600 kVA, Uy, / Ug, = 35/ 0,4 kV, f = 50 Hz,
cnpera Yd7, ucnuras je y orjieiuMa mpa3Hor XoJia ¥ KpaTKOr CIoja, PU YeMy je JO0OHjeHO:

=

10.

HX: POn = 2,6 kW, UOn = 0,4 kV,jOn = 0,9 %
KC: Pin =147 KW, Us =5 %, I, = I,

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

HaBectn n o0Opasnoxuty (qoKa3aTH) BPETHOCT YINTEAEe y MaTepujaily MOTpeOHOM 3a M3paJy MarHeTHOT Koja
TpoasHOr TpaHCcopMaTopa y CiIydajeBHUMa Jla CE€ OHO M3BOJAU Y jEIAHO] PaBHH WJIU Kao IMOTIYHO CUMETPUYHO
marueTHo kouo. (T10)

W3pauynatu mapameTpe €KBHBAJICHTHE 3aMeHCKe mieme Tpanchopmaropa ca HH crpane. Haupratu memy ca
YHETUM OpOjHHMM BpEHOCTUMA MapaMeTapa U eleKTpudHuM BenuanHama. (310)

Acuaxponn MoTop crenaehux HomuHamHNX moxaraka: P, =1 MW, U, =400 V, cos¢ = 0,82, n, = 92 %, cmpera
A, TIpUKJBYYEH je Ha CeKyHJapHEe KpajeBe maTor TpaHcdopMmaTopa M paadl y HOMHHAITHOM pexxumy. Komuku je
KaraluTeT KOHACH3aTOpa Y CIpe3u 3Be3/a Koje Tpeba MPUKJbYUUTH MapajeHo AaTOM MOTOPY TakKo J1a HAIloH Ha
ceKyHaapy TpaHcdopmaTopa Oyae HomuHanan? Kommko M3HOCH cTeleH MCKOopHInhiema cHare TpaHcopMaTopa
TIpH OBaKBOM KOMOMHOBaHOM onTepehemy? (312)

Hammucatn wm3pa3 3a crenmeH uckopuinhema cHare mpu omnrtepehemy Tpancopmaropa f. 3a cBaky o4 TpHU
KOMITOHEHTe TyOuTaka (y HaMOTajuMa, MarHeTHOM KOJIy M KOHCTPYKIMOHHM JeJI0OBUMAa) HaBECTH O] 4Yera OoHa
3aBHCH. 3a ryOMTKe y HaMmoOTajuMa HalKcaTH u3pa3 NpoMeHe mojiasehn om Tora ga je mo3Hata BPEAHOCT
HOMHMHAITHUX T'yOWUTaKka y HamorajuMa Py;s (IpU HOMHHAIHO] CTPYjH M Cpelrboj Temmeparypu 75°C) u oaHOC
[lynoBux u ykymHux ryoutaka K; y Hamorajuma rnpu 75°C. (T10)

Haupratu aujarpam mpomeHe TemrepaType IO 3aTBOPEHOj KOHTYPH CTpyjama yjba M YNpOIIheHH Iujarpam
NpOMEHe TeMIlepaType HaMoTaja. JlujarpaM HanpTaTy 3a XUMOTETHYKH CIIy4aj Jla TOCTOjU CaMo jellaH HaMOTaj
Jla LIEJIOKYTIHO yJb€ CTPYjU Kpo3 Taj HamoTaj u paaujatope (T5). 3a ciyuaj na mocroje ABa HaMOTaja Ha CIMLHU
IpUKa3aTy NpaBe JNHUje KOjUMa ce MpuKa3yje TeMIeparypa yjba y CBaKOM OJf HAMOTaja, IIPU YeMy ce 3Ha Ja je
JTHO HAMOTaja Ha MCTOj BUCHHCKO] KOOPJMHATH, a JIa CE BUCHHA HAMOTAja ¥ MOpacT TEMIIEPaType yiba 10 BUCUHH
cBakor oj bux pasnukyje (T5).

Hagectu ycnen Kojux cujia M Ha KOjU HAYMH CY M3JIOKCHW MEXaHWYKHUM HampesamiMa: a) IpoBOAHUIH (bakap),
0) oxcTojHUIM 3a HOPMHUPAkE aKCHjATHUX U pajvjanHux kaHana 3a xnahewe? (TS5) Ckunupat BpeMEHCKHA TOK
MPOMEHE CTPYje, O3HAYNTH BEJIMYMHE HA HEMY M HA3HAYUTH BPEIAHOCT CTPYje MPH KOjOj CE jaBJbajy MaKCUMaITHEe
BPEIHOCTH MeXaHWuKux Hanpesama? (T5)

Axo ce 3amaToM TpaHchopMaTOpy HapajeaHo MPUKIbYYH TpaHc(opMaTop MCTe CHAre, CIIpere M HaloHa alu ca
ryounuma kpatkor croja 16,5 kW ¥ mpoleHTyaqTHHM HAlloOHOM KpaTkor croja 6 %, u3padyyHaTH 3ajeTHIYKd
HAallOH Ha CEKYHAapHUM KpajeBUMa aKo MNpPUKJbYYEHO CHMETPUYHO omnTepeheme TpOoIM JUHHJCKY CTPYjY
(3000+j2000) A. Kopuctutu ynpoutheny gopmyiy 3a naza Harona. (310)

Ako cy cTpyje omnrtepehema ca cekyHaapHe cTpaHe CkoTroBor TpaHchopMaTopa 4YHMjH Cy HallOHH
Uy/U, = 3x400/2x200 V_1, = (20 + j60)V/3 A u 1, = (40 - j50) A uspauyHaTu cTpyje ca npuMapHe cTpane. Peanna
0ca KOMITIEKCHOT KOOPAWHATHOT CHCTEMA je v mpaBity HaroHa Uy,. (310)

W3Bectn m3pase 3a (a3He HAMOHE CEKYHAAapa M HAIPTATH BEKTOPCKU IHjarpaM MPUMapHUX W CEKYHIApHUX
HaIoHa MpH jenHoda3sHoM (IBOIOJIHOM) KpaTKOM CIojy ¢ase ,,a“ HaMoTaja cekyHaapa TpaHchopmaropa crpere
Yd7. (310)

Henur Ttpaje 180 min. /lo3BosbeHO je mocenoBame caMo jeqHe cBecke 3a pajg U konuent. IIpenpraTu oHo mro
HHje 3a mperJiel.
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P, =P,/n, =10°/0,92 =1087kW , tgp =0,698=Q,, = P, -tgp=1087- 0,698 = 759kVAr
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U, =—1.100 = ——""=~_.100=0,92% => U, =/u? —u? =4,92%
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Siom = P2 +(Qp +Q;)° = 10877 +(759-962)° =1106kVA

B= Siom _ 1106 _ 0,691, cos g, = P 1087 0,983
S, 1600 S, 1106
BSOS gy 100 0,691-1600-0,983-100 _99.12%

" S, 008 g + Pro + f7P,,  0,691-1600-0,983-100 + 2,6 + 0,983 -14,7

B Sy cos B V3 Uyy Iy cos @
n: =
BSncosp+ Pr+ Pre  B+3U,, I, cos@ + Pey 4+ Pronst + P,

b _ g2 235+19(ﬂ)kp N 235+ 75 (1- k)P
cu =P 235+ 75 /K73 T 235 4+ 9(B) 177k 75

Pronstr 3aBHICE O]l CTpyja KOje ce HMHIYKY]Y Y KOHCTPYKLIMOHHM JENOBUM TpaHchopmaropa u cCyay
tpanchopmaTtopa. OBe cTpyje 3aBrce o pacyTor ¢Iykca KOju ce 3aTBapa Kpo3 oBe aenoBe. Pacytu diyke
je cpa3Mmepan crpyju onrtepehema Tpanchopmaropa. Ilopen Tora, Pyonsir 3aBHCE M OJ TemrmepaType
KOHCTPYKIIMOHUX JIEJIOBA.

Po 3aBuce o011 MarHeTHOT (uIyKca KOjU ce 3aTBapa Kpo3 MarHeTHO Kouso. OBaj (iIyKe 3aBUCH O/ HAIlOHA Ha
npuMapy Tpanchopmaropa U najaa HaroHa, KOju 3aBUCH 011 ontepehema u BberoBor (pakTopa cHare.
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Onuc MexXxaHWYKHMX Hampesama: ojiejbak 6.2.3. BpeMeHCKI/I TOK TpOMEHE cTpyje: ciauka 6.9 ca
nparehum Tekcrom. Kao cTpyjy mpH Kojoj ce MMajy MaKCHMallHa Halpe3ama, Ha rpaduky Tpeda
03HAYUTH MaKCHMAaJHY BPEIHOCT CTPYje KPaTKOT CIoja.

. KomnonenTe HammoHna kpaTkor croja TpanchopmaTopa cy:

P 16500 /—
Uyp 25100:m100:1,03 %,uxzz ukz 591%

Kommnnekcue BPEAHOCTH UMIICAAHCHU KPaTKOT CHOja Y OIpOoLCHTUMA U3HOCE:
ZkZ,% = Uyp +jux2 = 1,03 +]5,91
Zkl,% = Uy +jux1 = 0,92 +]4‘,92

Crpyja xojoM je ontepehen npeu TpanchopmaTop n0o0Hja ce U3 M3pasa 3a CTPYJHU pas3feIHHMK Ha
UMIIEZIaHCaMa JIBa MapajeHo CIPErHyra TpanchopmaTopa:

Zk29, I 1,03 + 5,91 (3000 + ;2000)

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

ITa je omatne penatuBHa BpenHocT ontepehema Tpanchopmaropa:

|L| = 11354 _ 1135 _ o851 _ B 56 np =7 _ 0,83
al= » Bi=1333 = 0851 cosp =990 = 0,56 kan, sing = T7=0 = —0,

Canma ce Moke W3padyHaTH IaJ HAOHA HA OBOM TpaHchopmaropy M 3ajeJHUYKM HAMOH Ha
CeKyHIapy JBa TpaHchopMaTopa KOju pajie y mapajieiu:
Au = B;(uq cos @ + u,, singp) = 0,851-(0,92-0,5—-5,23-0,83) = —-3,3%
Au

W3 jemnaumHa Koje MpEACTaBIbajy JEAHAKOCT MAarHETOMOOYAHHMX CHja MPUMapHUX U CEKYHIApHUX
HaMoTaja 1001jajy ce cTpyje mpumMapa tpancpopmaropa y CKOTOBO]j cripesu:

V3 2 N, 2 200
[A7N1=L1N2:>[A=EELZ 7100 - (20 + j60)V3 = (20 + j60) A
My o N 1
b3 ’iz—szf’I:wfg(b)—a), le==3(0+ 1)
L+t =
1

5(40 j50 — 20 — j60) = (10 — j55) A

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



10. Axo ce ycBoju aa je n = 1 Moxe ce u3BecTH cieneha 3aBUCHOCT CEKyHIapHUX HAIOHA O] MPUMapHUX
IIPH IBOTIOJTHOM KPATKOM CII0jy Ha CEKYH/IapHO] CTPaHHU.
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[Ito pe3ynTyje cienehuM BEKTOPCKUM JHjarpaMoM:

Ua
Q‘_ le
r "
Ua/2 - S Ua/2
- U(‘ UB T o



