EHEPTETCKU TPAHC®OPMATOPHU (13E013EHT)
- centemoap 2020 -
Beorpan, 14.09.2020.

Tpodazuu ympHM aucTpuOyTUBHH TpaHchopMmMaTop HuMa ciefqehe HOMHUHAJHE MOJIaTKe:
Snh =4000 kVA, Uy, / Upy = 35£2x2,5 % / 10 kV, f = 50 Hz, cipera Dyn7, Py = 5,34 kW, jo = 0,64 %,
Pk =28 KW, ux =5,8 %. OnHoc HOMUHAIHUX TyOHTaKa ycjel XHCTepe3nuca M BUXOPHHX CTpyja je
Phnlpvn = 3

1. Hampratu meMe Be3a U BEKTOPCKH JHjarpaM HallOHA MPEICTaBibajyhn HAMOTaje Kao KaJleMOBe.
O3uaunTH CBe KpajeBe HamoTaja (mouyetke u kpajese). (T8)

2. Axo Ttpancdopmarop Tpeba ga paad Ha MpPEXKH HUCTe ePEKTHBHE BPEJAHOCTH HAIOHA, a
¢bpexBennuje 60Hz, KomuKo MpoIeHTyalHO Tpeba MPOMEHUTH Opoj HaBOjaka MpuMapa aa Ou
ryounn y TBoXly OWIM jeqHaKM HOMHUHAIHHM Y3 HeNpoMemeHy WHAYKIHjy? lllTajupMuios
koedurrjent je 2. (314)

3. UWzpauynatu mnapameTpe EKBUBAaJICHTHE 3aMeHCKe Ieme TpaHchopmaropa ca HH crpamne.
Hamnpratu memy ca yHeTUM OpOjHMM BPEIHOCTHMA IapaMeTapa | CICKTPUYHUM
BennunHama. (310)

4. a)Jlunujcku HamoH cekyHnapa u3Hocu 9,9 kV mpu ontepehewmy umju je ¢akrop cHare 0,92.
W3pauyHatn TpHUBHOHY CHary oBor onrtepehema Kao W CTeNeH HCKopHIIhema CcHare
tpancdopmaropa. Kopuctutu ympomrheny ¢opmyny 3a man Hamona. (310) 6) Hamucaru
ynportheny ¢GopMmyny (3aHeMapeHa MONpeYHa KOMIIOHeHTa D), y kojoj ¢urypumy camo
napameTpu Tpanchopmaropa, pakTop CHare u peaaruBHa BpeaHoct ontepeheme. (T6)

5. Hampratu npHHOMOHMjETHH AWjarpaM pacrofelie TeMIleparype yjba W HamoTaja 10 BUCHHHU
yJbHOT TpaHcdopmaTopa. Ha aujarpamy, UCIpTaHOM MyHOM JIHMHH]OM, HA3HAYUTU TEMIIEpaType
JIOEET yJba, TOPHET yiba, CPEIbE TEMIIEpaType HaMoTaja U HajToruihje Tauke HamoTaja (T8). Ha
MOJIa3HU JUjarpaMm, HalpTaH MYHOM IJIMHUJOM, NOJATH AHjarpaMm HCIPEKUTAHOM JUHHjOM U
O3HAYUTH TPETXOJHO HABEIECHE BPEIHOCTH TEMIIEpaType, 3a Clydaj J1a ce, YKIbYUCHEM ITyMIIH,
noseha ykymHa BpeaHocT npotoka ysba? (T6)

6. HammcaTtn u3pas 3a penaTuBHY BPEIHOCT CTapema y TOKY TOJUHY JaHa, mojazehu ox Tora aa cy
MO3HATE BPEIHOCTH TEMIEpaType HajTOIIMje Tauke H30Jlalljeé HamMoTaja Ha CBAaKUX MHUHYT
BpeMeHa y ToKy unrtaBe rogusne. (T8)

7. Hampratu pacnoaeny HamoHa MpH HaWiIacky IMpEHANoHa Ha MPUMapHY CTpaHy M HM3padyyHaTH
HajBehM HANoOH MpemMa Macu KOjUu C€ jaBjba Yy TOKY IpENa3HOr Mepuojia ako je aMIUIMTYAa
npeHanoHckor Tanaca 1 MV. Koja cy kputuuHa mecta 3a u3oianujy u 36or yera? (310)

8. a) Hampratm 1memy Be3a Hamortaja CkoroBor TpaHchopmaropa 4YHMjH Cy HalOHH
U;/U, = 3x400/2x200 V. (T4) 6) Axo cy ctpyje onrtepehema ca CeKyHIapHE CTpaHe
la=(20 + j60)\/§ A u lp = (40 -j50) A uspauyHatu cTpyje ca mpumapHe crpaHe. PeamHa oca
KOMILUIEKCHOT KOOPJIMHATHOT CHCTeMa je y mpasity HaroHa Up. (36)

9. Hampratu 3aMeHCKHM ILIeMy U HalHMCAaTH jeJHAUYMHE YHMjUM C€ PEIIaBalkeM MOXKE OJIPeIUTH
pacnonena ontepehema u3Mely aBa mapajieTHO Be3aHa TpaHc(hopMaropa MCTUX CIpera, ajiu
Pa3IMYUTUX MPEHOCHUX OAHOCA U mMmnenaHcu. CMaTpaTH Jia Cy MO3HATH: a) MPEHOCHU OJAHOCH
o0a Tpanchopmaropa, 0) peaHe HUMIETAHCE TpUMapa W CEKyHAapa y 3aMEHCKO] IIeMHU
TpaHcdopmaropa, B) umnenanca onrepehema. 3anemaputu rpane maraehema. (T10)

Hcnur tpaje 3 cara. /l03BOJbEeHO je MOceAOBame CaMO jeJHe CBeCKe 3a pajl M KOHIENT.
IIpeupraTu mITO HUjeE 3a MperJien.

IIpod. np 3opan Panaxkosuh, Ilpod. np 3opan Jlazapesuh
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1. a)

2. 3a HoMHHAITHE TYOUTKE Y TBOXN)Y Bake cienehe penamuje
Pren = Ppn + By = 5340 W, Py /B,y = 3 = Py = 0,75Ppg , Py = 0,25Pg, 5

3aBHCHOCT KOMIIOHEHTH TyOuTaka y TBOXDY 04 e(deKTHBHE BPEIHOCTH HamoHa U (PEKBEHIH]e
Harajamba MOXE CE MPEJICTABUTH clie/ichuM perarujama:
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W3 ycnoBa na mpu MpOMEHEHO) YUeCTaHOCTH ca HOBUM HANlOHOM Tyouiu y TBoXkhy Tpebajy na
Oy/ly HOMHMHAQJIHH CIIEH cliefiehu u3pas:
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Jobwuja ce cineneha uzpas 3a X:
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xz\/ == 1,069 = Ugy = x - Uy = 1,069 - 35 = 37,4 kV
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ITa je Tpaskena nmpomeHa Opoja HaBojaka, 3a UCTO B!
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4. a) TpaxeHa mpuBHAHA cHara onTepehema Moke ce MOOMTH W3 M3pa3a 3a MO3HATU Ia]] HAloHA
Tpanchopmaropa.
Uy =9,9kV,cosp =09 = sing = 0,436
P, 28000

=K. 100 = ——__.
Ur 4000 - 103

=< 100 = 0,7 %, u, = |uz —u? =576%
n

Alto, = (1 Uz‘) 100 = (1 9'9> 100 = 1 %
oo = Uogl = 10 -

Au% _ 1
U, COSQ + U, Sing ©0,7-0,9+5,76 - 0,436
S, = 0,318 - 4000 - 103 = 1270 kVA

Auy, = B(urcosp + u,sing) = f = ~ 0,318



T’:

Spcos

1270-0,9

S,C0SQ + B2Pen + Py 1270- 0,9 + 0,3182 - 28 + 5,34

0) 3amarak 12. 1) y MaTepujaquMa 3a padyHCKe BeKOe

Auy, ~ a= f (um COS @+ Uyp/1 — cos? go)
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7. Hajpehmn HamoH ce jaBjba Ha Kpajy HEY3eMJbEHOI HaMOTaja y TOKY Ipesla3HOT peKHMMa Kaja
M0CTOj€ OCLMIIALH]€:

Um=2U—u(x=O)=2U—M=Z—;

ch(ah) ch(5-0,65)

VY 0BOj TaukM je yrpokeHa M3oJjalija HaMoTaja IIpemMa MacH jep ce y mHbOj jaBjba Hajpehu HarmoH

peMa Macu y TOKY Ipelia3Hor mporieca. Jpyro MecTo je moverak HamoTaja Te ce jaBjba HajBehu
rpaJiijeHT HAMOHA T1a je yrpokeHa Mely3aBojHa n3osaruja.
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8. a) [IpenaBama, [Tornasswse 10, crpana 2, Cnuka 10.1

0) I3 jenHaunHa KOj€ TIPEACTaBIbaJy JEIHAKOCT MAarHETOMOOYJAHUX CHJIa MPUMApPHUX W
CeKyHJIapHUX HamoTaja 1o0Hjajy ce cTpyje mpumMapa tpancpopmaropa y CKOTOBOj CIIpe3u:
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9. Ilpenasama, [lormasibe 7, crpana 17, cnuka 7.13, mpu geMy je m; = m; u my; = my,



