EHEPFETCKUA TPAHC®OPMATOPMU (13E013EHT)
— KOJIOKBUjyM —
HoBembGap 2016.

TpodhasHu yrbHU TpaHcopMaTop ca HOMUHaNHMM nogaumma: S, = 8000 kVA, Uy, / Ug, =35/ 6.3 kV,

f =50 Hz, cnpera Yd5, ucnutaH je y orneamma npasHor xoga u KkpaTtkor cnoja npu temnepatypu og 20°C,
npu 4Yemy je 4obujeHo:

MX: Po=7150W, Us =6300 V, [, =4.1 A
KC: Py = 32450 W, U, = 2030 V, I, =110 A

OpHoC HOMUHaNHUX rybuTaka ycnepn xmcrepesnca n BUXOpHUX ctpyja je Pn,:Py,=2:1, a WtajHmunuoB

koedpuumjeHT je jeaHak 2. CneumdmyHa oTrnopHocT 6akpa Ha 20°C wmsHocu 1/57-10° Qm. OTtnopHocTm
HamoOTaja npumMapa n cekyHgapa Ha 20°C, mepeHe namehy Nnpukrey4yH1X KpajeBa npu jeAHOCMEPHOj CTpyju,
n3HoOCe RlDC =1.334Qun RZDC =0.0127 Q.

1.

HaupTtatm BeKTOpCKM Oujarpam HamoHa W Lemy Be3a HamoTaja npeactaBribajyhm HamoTaje kao
kanemoBe. O3HaunMTu cBe KpajeBe HamoTaja (no4veTke WU KpajeBe). WM3apadyHaTm 6poj HaBojaka
cekyHAapa U MakcMMarnHy WMHAYKUWjy Y je3rpy ako je noBpLUMHA MOMPEeYHOr Npeceka mMarHeTCcKor Kona
Sre = 1022 cm?, koeduLmjeHT ucnyHe reoxhem 0.95, a 6poj HaBojaka npumapa N; = 580. (12)

M3pauyHaTu napameTpe ekBuBaneHTHe 3aMeHCKe LemMe TpaHcdopmaTtopa ca BH ctpaHe npu pagHoj
Temnepatypun og 75°C. HaupTtatm wemy ca yHeTMMm OpoOjHMM BpedHOCTMMa napameTtapa W
eNEeKTPUYHNM BENMYMHaMa. M3padyHaTv npoueHTyanHy BpeaHOCT HanoHa KpaTkor cnoja. (16)

MapauyHaT HOBY BpedHOCT rybutaka y reoxfy ako je HamoH Hanajarmba CroXeHonepuoauyHa
dyHKumja Bpemena: U (t) :Uln\/i(sin wt+0.2s5in3wt). (12)

[a nun n 36or yera cTpyja marHehewa 3aBUCU 0 Ha4YMHA cevera 1 cnarawa numosa? (12)

HaTtn ckuuy (ca npukasaHuMM HamoTajuma no cTyby, ctyboBuma u genosBuma japma) 3a TpodhasHe
TpaHcopmaTope ca obnuuuma marHeTHor kona "3/0" n "3/2". (12)

Oppeantn penaTuBHy BPEOHOCT NpuBMAHE cHare u chakTop cHare ontepehewa npu Kojuma ce Mma
MakcumanHu moryhu cteneH uckopuwhera TpaHcgopmaTopa. Konmko nsHocn MmakcumanHa BpegHoCT
cteneHa nckopuwhena? (12)

OppeouTtn daktop cHare ontepeherwa npu KOMe je HamoH cekyHaapa y hasm ca HanoHoMm npumapa.
Konuka je Taga edpekTMBHa BpeQHOCT HarnoHa cekyHaapa, ako je penaTtnBHa BPeAHOCT NPUBUAHE cHare
TakBa [a ce npu HOj uma makcumanaH moryhm creneH mckopuwherwa npy ToM akTtopy cHare?
KopucTtutn ynpowheHy cdopmyny 3a nag HanoHa. (16)

MoHoBUTK NocTynak u3 6. 3agaTka y cny4vajy Aa ce y4ectaHOCT HanoHa Hanajawa noseha 3a 10%, npu
YyeMy MakcumarnHa BpegHOCT WHAyKUMje Yy je3rpy ocTaje HernpoMeneHa Y O[HOCY Ha pexuMm ca
HOMMHaNHUM HanoHom yyectaHocTn 50 Hz. (16)

Hanucatn pgeduHnumnoHn u3pas 3a oapehuBare peakTaHCe pacunawa u3 BpedHOCTU eHepruje
MarHeTCKOr nosba y 3anpeMunHn kojy obyxeaTa HamoTaj npumapa, npoctop namehy HamoTaja npumapa
M CcekyHgapa W HamoTaj cekyHgapa. Hanucatv wu3pa3 3a eHeprujy MarHeTtcKor norba nog
NpeTnoCTaBKOM [a je Y CBaKOj Tayku 3anpeMmHe nosHaTta BpegHOCT marHeTckor nosba H (X, y, z). (12)

KonokBujym tpaje 150 muHyta. YKynaH 6poj noeHa je 120. [lo3aBorbeHO je noceaoBake caMo
jeAHe cBecke 3a paa. MNpeupTaTh WITO HUje 3a Npernea.

Y beorpaay, 27.11.2016. Mpod. ap 3opaH JlazapeBuh
Mpod. ap. 3opaH PapgakoBuh
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1. BeKTopcku Anjarpam HanoHa 1 LemMa Be3a HaMmoTaja nNpukasaHu Cy Ha cnuuu:
A B c
X Y z
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x |y z
lMpeHocHU ogHoC TpaHcdopmaTopa jefHak je:
N> U

na je ogatne Ny = N;/n=181. MakcumanHa BpeaHOCT MHAYKLUMjE MOXeE Ce OAPEANTU U3 U3pasa:
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2. HomuHanHe chasHe CTpyje 1 HanoHW NpuMapa u cekynaapa:

|1nf=\/§stj =132 A
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Uppf = 7 = 20207 V

Upp =Ugp =6300V



MapameTpu npopadvyHat n3 ornega NX (ornepg je n3BeaeH ca HUCKOHAMOHCKE CTPaHe):
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MapameTpu npopadvyHat n3 ornega KC (ornep je nsseaeH ca BUCOKOHAMNOHCKe CTpaHe):

PeakTaHca pacunama ce ogmax MoXe oapeauTu Ha OCHOBY nodaTtaka AobujeHux npu 20°C, ¢ 0631pom
Ha TO [1a k-eHa BPEAHOCT He 3aB1CK O Temneparype:

U, /3
Zyoo' = klk =1065Q — X|<'=\/(Zk2o')2—(szo)2 =[10610]

OTtnopHocTM hasHMX HamoTaja NpMMapa n cekyHgapa npu jegHocmepHoj ctpyju n 20°C:

R =Ripc /2=0.667 Q
Ry =Ropc-3/2=0.019Q
YkynHu, Llynosu n gogatHu ryérum y HamoTajuma npu HoMuHanHoj ctpyju n 20°C:

| 2
Inf

Fan2o = Foo—5-=46704 W
" 12 Pyoo =1617 W

Peuzo =3 (RT-Ips +R3 15y ) = 45087 W

MpepayyHaBame rybutaka Ha pagHy Temnepartypy:

P = Py 202120 1330wy
A7 00535+ 75 _56141W
235+ 75 Fers =

MpopayyH peaHe OTNOPHOCTU NP pagHoj TeMNepaTypu:
R’ = —F1<”275 =[1.0750Q
3I1nf

MpoueHTyanHa BpegHOCT HanoHa KpaTKor cnoja gedmHncaHa je 3a HoMHasnHy BpegHoCT CTpyje
KpaTkor cnoja:
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Ulnf Ulnf 1nf

EkBMBaneHTHO Kono TpaHcdopMaTopa ca YHETUM BpegHOCTMMA NapameTapa npukasaHo je Ha Crvuu:
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U, X, = j27.7kQ §Ra':171.3 kQ
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HAMNOMEHA: C 063upom Ha TO Aa je y HanoHy KpaTKor crnoja AOMUHAHTHA peakTUBHa KOMMOHEHTA,
npuxeaTa ce u criegehu, nojegHoCTaBbEHN NPUCTYN 3a NpopadyH NpoLeHTaynHe Bpe4HOCTU HanoHa

KpaTkor cnoja:
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3. €0(t) = LJll\l—ﬁI(sin wt+0.2sin 3a)t)dt = —U1\/§
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B
F%’:Fln( Bm
m Ry’ = By’ + R, =[7902 W

4. Operbak 2.3.
5. TMornaerbe 2., cnuka 2.6.

6. a) TpaxeHo penaTtMBHO onTepehere N3HOCK:

R 7150
- - =(0.3569)]
P \/ P75 \/ 56141

a hbaktop cHare npu KoM he ce MmaTu MakcummanHu moryhm cteneH uckopuwhera je

MakcumanHu cteneH nckopuwherwa U3HoCH:

cos¢y, =1].




,Bm 'Sn
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7. AKTMBHa n peakTnBHa KOMNOHEHTA Naga HarnoHa U3Hoce:

Upp = A5 00 = 0.702%
S

n

Uyy = \JUZog —U2, =6.92%

Kao WwTo ce moxe 3akibyunmTn ca gaTte Crvke, HanoHW npumapa un cekyHgapa he 6utn y cdasm kaga je
dakTop cHare onTepehetra jegHak:

u
COS ¢ = COS @y :uﬂ =(0.101
k%

MoayxxHa KOMMNOHEeHTa Naja HanoHa Taga U3HOCK:

a = f3(upn COS @y + iy SiN gy ) = 2.483%,
npu 4emy je (v3 npeTxogHor 3ajaTka), kako 6um ce umao MakcumanHu moryhu creneH
nckopuwiherwa 3a gaTtn dakTop cHare.

lMpoueHTyanHa BpegHOCT Naja HaroHa jefiHaka je NoayXHOj KOMMOHEHTU ( ), Na je edpekTnBHA
BPEAHOCT HarnoHa cekyHaapa y ancosnyTHUM jeanHuuama:

Au
Uz ~Uoa{ 1- 550 | -[6144V]

Tpeba npumeTnT Aa ce npy OBOM (PaKTOPYy CHare MMa MakCMManHu nag HanoHa 3a gaTty NpuBuOHY
CcHary ontepehemsa.

8. Kako 6u npu noBehawy y4yecTaHOCTM MaKCMManHa BpPeOHOCT WHAYKUMje ocTana KOHCTaHTHa,
HeOnxo4HO je Aa ce HamnoH Hanajakwa noseha cpasMmepHo nosehawy y4ecTaHoCTH:

Uy =1.1Uy, =38.5 kV

f'=1.1f =55Hz
Ycnen npoMeHe y4ecTaHoCTM U edeKkTMBHEe BpedHOCTU HaroHa, Aonasv Ao npoMmeHe ryburtaka y
reoxnhy:
f’ f' 2R
'=—R,=——F77F=5243W
i f i f 3

Ry =R, +R/ =[8127W
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Mopep Tora, ycnen NpoMeHe y4ecTaHOCTU, oNasun 40 NpoMeHe AoAaTHUX rybuTaka y HamoTajuma:



AN\2
Py = Py 75{‘%] =1610 W

HoBa BpegHOCT rybuTaka y HamoTajuma npyM HOMMHAarHoj CTpyju U3HOCK:

H;n =PFeurs +Fin' =

MakcumanHu cteneH nckopuwhena npy 6Mno Kojoj BpeaHoCcTn haktopa cHare nmahe ce npu
penaTuBHOM ontepehemy:

P’
P’

MakcumanHu moryhu ctenen nckopuwhena 6uhe octesapeH npu gobujeHom penatneHom ontepehewy
ny3 cose =1, n nsHocu:

=10.3795

Pm' =

M = —200 100 ~ [99.47%

Bm'Sp + 2Ry

9. [llornaerbe 3., cTpaHe 20 n 21.



