EHEPTETCKU TPAHC®OPMATOPHU (OI'3ET)
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Beorpan, 30.06.2024.

Tpodazuu ypHU TUCTPUOYTHBHU TpaHchopmarop uMa cieaehe HoMmuHamHe nojatke: Sy = 4000 kVA,

Uin / Uoz = 3522x2,5 % / 10 kV, f =50 Hz, cnpera Dyn7, Po = 5,34 kW, jo = 0,64 %, Px = 28 KW, ux = 5,8 %.
OnIHOC HOMHHAIHUX TyOHWTaKa yciea XUCTepe3nuca U BUXOPHUX CTpyja je Phn/Pun = 3.

1.

2.

10.

Hanpratu meme Be3a 1 BEKTOPCKHU JUjarpaM HarloHa NpeAcTaBibajyhu HaMoTaje Kao KaJeMOBE U 03HAYUTH
cBe KpajeBe HamoTaja. (T10)

Axko TpaHcdopmaTop Tpeda /1a pagau Ha MpexXu ncTe eheKTHBHE BPETHOCTH HaloHa, a ¢ppekernuje 60Hz,
KOJIUKO TIPOLIEHTYaITHO Tpeba MpoMeHUTH Opoj HaBojaka mpuMapa a Ou ryOounu y rBoxlhy Ouim jenHaku
HOMHHAQJIHUM Y3 HerpoMerbeHy HHAyKImjy? [lItajumuiio koeduimjenrt je 2. (315)

Wspauynatn mapaMmeTpe eKBUBaJICHTHE 3aMeHCKe IieMe Tpanchopmatopa ca HH crpane. Hanpratu memy
ca YHETUM OpOjHUM BpEIHOCTHMA MapaMeTapa i eeKTpuYHuM BennunHama. (310)

JIuHujcKku HamoH cekyHaapa usHocu 9,9 KV npu onrepehemy unju je dakrop cHare 0,92 WHIYKTHBHO.
Uzpauynatu npuBHIHY cHary oBor ontepehema Kao W cremeH uckopuinhema cHare TpaHcdopmaTopa.
Kopucruru ynpourheny gpopmyiy 3a maa Harmona. (310)

Hampraru qujarpam npomene teMrieparype yJba 3a cirydaj TpaHcopmaropa ca HuckoHanonckum (HH —
1) u BucokonanorckuM (BH — 2) mamorajem, 3a cirydaj aa ce TpaHchopMaTop HalnasH y KpaTKOM CITOjy,
300rT uera HeMa MPOTOKA yJba KPO3 MarHeTHO KoJlo. BepTukanHa nmo3unyja AHa HAMOTAja OJf MecTa yinacka
XJIAJHOT yJba y cyA je paznmuuta (32 HH Hamoraj m3rocu Hgi, a 32 BH Hamoraj uznocu Ha, ipu uemy je
Ha1 > Hqg2), ka0 u Bucuna Hamotaja (3a HH Hamoraj nzHocu Hni, @ 3a BH Hamotaj usnocu Hyz), mpu uemy
je Han1 + Hn1 > Hgz + Hyz. Cmatpatu ma je koMmmoneHTa by-pass-a yipa (y cymay, HOpea aKTHBHOT jeja)
3aHeMapJpiBO Mana. Ha aujarpamy npukaszatu u ynpomheHu adjarpam mpoMeHe TeMIeparype o BUCHHU
HAMOTaja, ca MPUKa3aHOM TeMIiepaTypoM HajTorumje Tauke. (T10)

Hanpratu 3amMeHCKM mIeMy M HamucaTd jeHAYMHE YMjUM C€ pelllaBambeM MOXKe OJPEAHUTH pacIojiena
ontepehema n3mel)y 1Ba mapanenHo Be3aHa TpaHCGOpMATOpa UCTUX CIPETa, allk PA3IMYUTUX TPEHOCHUX
onHoca W umnenancu. CmarpaTy 1a Cy MO3HATH: a) MPEHOCHU onHOocH 00a TpaHchopmaTtopa, 0) pemHe
UMIIeJaHCce MpUMapa M CeKyHAapa Yy 3aMEHCKOj meMH Tpancdopmaropa, B) mMrenaHca ontepehema.
3anemaputu rpane maraehema. (T10)

Hanpratn pacroneny HamoHa Ha HaMOTajy TpaHcoOpMaropa NMpU HAWIACKY IPEHANOHAa HA TPHMapHY
CTpaHy M W3pauyHaTH HajBelin HANOH IpeMa MacH KOjU Ce jaBjba Y TOKY IMPEJIa3HOI MEPHOAa aKo je
aMmIuTyna npeHnanoHckor tagaca 1 MV. Bucuna HamoTtaja je h = 650 mm, a KopeH KapaKTepHCTHYHE
jeaHadynMHe pacroene npeHamnona je o = 5. Koja cy kpuruuna mecta 3a nzonauujy u 36or yera? (310)
CkoroB Tpancopmatop umju cy Haronn U1/Uz = 3x400/2x200 V uma ctpyje onrepehema ca cekyHaapHe

crpate la = (20 + j60) \/g Awulp=(40 - j50) A. Cxuippats 1meMy Be3a HaMOTaja i U3padyHaTH CTpyje ca
pUMapHe CTpaHe. YCBOJUTH Jia je peajHa 0ca KOMIUIEKCHOI KOOPAMHATHOT CHCTEMa y MpaBlly HallOHa
Usb. (310)

W3 mpopauyHa marHeTHOT ToJba JOOWjeHA je TpoMeHa BpemHOCTH akcujanHe Ha um pamujamae H;
KOMIIOHEHTE 110Jba 110 3allPEMUHN HaMOTaja, Ha KOOPAWHATH X, Y, Z, IPU MPOTHLAKY CTPYje KPaTKOT CIoja
| kpo3 HamoTaj. Hanucatu uspase 3a akcujasiny Fa v pagujaniny Fr KOMIOHEHTY cuiie Koja jAeiyje 1o
JEAMHUIM Ty’KUHE POBOJHUKA Ha MO3ULIM)H X, Y, Z. Koja KOMIIOHEeHTa cuiie je peleBaHTHA MPH MPOBEPU
Hanpe3ama HamoTaja Ha kupame? (T10)

Hanwmcatn u3pa3 3a m3pauyHaBambe Han3MEHHYHE KOMIIOHEHTE CTpyje KpaTKOr croja y AMIrepuMa mnpu
JIBOIIOJTHOM KPaTKOM cI10jy 0€3 cIoja ca 3eMJbOM Ha HIDKEHAIIOHCKO] CTpaHH TpodasHor Tpanchopmaropa
cHare Sy, cupere Dyn, 3a Koju cy mo3HaTu HOMHHAJIHU JIMHUjcKU HantoHU Ha BH ctpanu (U1) u HH ctpanu
(U2), kao u mupekTHa (X¢) W HynTa (Xo) peakTaHca y pelaTHBHUM jeJWHHIIAMA. 3aHEMAapUTH YTHIIA]
ornopHocTH. CMaTpaTH /1a Cy CBE MMIIEJAHCE eJIeMeHaTa MpeXKe 3aHeMapJbUBE y OJJHOCY Ha MMIIEJaHCe
tpancdopmaropa. (T10)

Hcnut Tpaje 3h. [lo3Bo/beHO je mocenoBame camMo jeHe cBecke 3a paa U kKoHuent. [IpeupraTu mro
HHje 32 mperJesn.
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2. 3a HoMmHAIHE TYOUTKE Y TBOXDY Baxe cnenehe penarje
Pren = Ppn + Py = 5340 W, Py /Pyy = 3 = Py = 0,75Prg 1, Py = 0,25Pp,

3aBUCHOCT KOMITOHEHTH ryOuTaka y rBoxhy o1 eeKTHBHE BPEIHOCTH HAllOHA M (ppEKBEHIIMjE Halajama
MOJKE Ce MPENCTAaBUTH clenehnM penamujama:

UZ
P, = kyf2B2, P, = k,fB% = PU~U2'Ph~T

Ueo\2 U 50
sG] -2 ()
v v \Us, h h\Uso/ \60

W3 ycrnoBa ma mpu MpOMEHEHO] YYeCTAaHOCTH ca HOBMM HAIOHOM TyOWIM y TBOXDY Tpebajy ma Oymy
HOMMHAJIHHM ciiequ ciieaehu u3pas:
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Job6uja ce cnencha uspas 3a X:

1
X= [————==1,069 = Ugo = x- Uso = 1,069 - 35 = 37,4 kV
fo,zs +0,75 -2

I1a je TpasxeHa mpomeHa Opoja HaBojaka, 3a UCTO Bm:



_NiUsy _ Ny

NI
1 Uso X

=0,935N, = N, N 6,5%

3. TIX:
L Sa _ 4000-10°
" BUy,  V3-10-102 ’
. Uy UZ 10%-10° Uozs 10- 103
R, = = —1873kQ = Iy = = = 0,308A
@~ Pon/3 Pon 5340 @ R, " V3-18,73-10%
Jo
loog = 505 Inzy = LATT A= Lo =[Gy — 125 = 14444
.U 10 - 103
X, =2 - ~ 4 kQ
Lior  \3-1,444
KC:
Re=m = 200 s R =R =2 = _g75ma
k7312, 3-2308 0" 1= = Ty T oM

3
7, = —k Yooy _ 58 10-107 _ 14510 = X, = |72 —RZ ~ 1,440
100 I,y 10043 -230,8

. X
= Xp1 % X2 =~ = 0720

87,5mQ j0,72Q  j0,72Q 87,5mQ
A — — &
7 1,654 | »
0,308 4| |1,444 4
Uy =2y U
W3 18,73k j4kQ B
o, O

4. TpaxxeHa npuBHIHAa cHara ontepehema Moke ce J00MTH M3 H3pa3a 3a MO3HATH IMaJ HaloHa
Tpanchopmaropa.

Usy; =99 kV,cosp =092 = sing = 0,392

u =&-100=ﬂ-100=07% u, = |[uz—u2=576%
TS, 4000 - 103 T L

Au%=(1—ﬁ>-100:(1—g)-100= 1%
Uozt 10
Aug, _ 1
u,.cos@ +u,sinp 0,7-092+5,76 - 0,392
S, = 0,345 -4000 - 10® = 1378 kVA
_ Spcosq) _ 1378 -0,92
= Sycos@ + 2Py + Pop,  1378-0,92 40,3452 - 28 + 5,34

Auy, = B(urcosp + uysing) = f = ~ 0,345

=99,33%

5. IlpenaBama, mormnasibe 5., cnuka 5.9.
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6. 3ameHcKa IeMa CBeleHA Ha HIKEHAIIOHCKY CTpaHy (IIpeJaBama, Moriasibe 7, cinruka 7.2):
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7. HajBehu HamoH ce jaB/ba Ha Kpajy HEY3eMJBEHOT HaMOTaja y TOKY INPENa3HOT PeXHMMa Kaaa TOCToje
oCIHIaIuje:
Uch(a-0) ”_
ch(ah) ch(5-0,65)
Y 0BOj Tauku je yrpokeHa U30Jialrja HaMoTaja mpemMa MacH jep ce y 10j jaBjba HajBehin HarmoH npemMa Macu

y TOKY Tpejia3Hor mnpoiieca. J[pyro MecTo je rmoueTak HamoTaja rie ce jaBjba HajBehM rpaujeHT HANlOHA T1a
je yrpoxena Mely3aBojHa u30aiiuja.
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Up =2U—u(x =0)=2U—

w/U
0=0 D
!
/!
//f
1
0=33 // ]
/
/]
o=3 /
;1
0=10 / [
[
u(x)=0 ) _
x/h x/h

8. U3 jemnaumna Koje MpeiCcTaBIbajy jeTHAKOCT MarHETOMOOY/THUX CHJIa TPUMAPHUX M CEKYHIaPHUX HAMOTaja
no0ujajy ce cTpyje mpumMapa tpanchopmaropa y CKOTOBOj CIIPE3H:

V3 2 N, 2 200
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I = =5 (20 +j60 + 40 — j50) = (=30 — j5) 4

9. IlpenaBama, moriassbe 6., ctpana 13

3a mpoBepy Hampe3ama HaMOTaja Ha KHJahe je peJieBaHTHA PaJivjaTHa KOMIIOHEHTa CHIIE.

10. IIpenmaBama, [lornassbe 9, omHOCHO cTpaHa 557 u3 kmwure [ 1], mpu yemy je:
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