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Karenpa 3a eHeprercke nperBapade U oroHe

EHEPIETCKU TPAHC®OPMATOPHU (13E013EHT)
Jya 12017.

Tpodazuu ybHH eHEPreTCKH TpaHchopMaTop ca HoMuHATHUM Toxanuma: S, = 400 kVA, 20/0.4 kV, 50 Hz,
cipera Dyn7. ¥V orieny KpaTkor cnoja npyu HOMUHAIHO] cTpyju m3mepeno je U, =800 V. V orneny npasHor
X07a TPH HOMHHAIHOM HamoHy wu3MepeHo je: Po=930W, ly=23 A. Makcumanaun moryhu crerneH
uckopuihema cHare UMa ce Ipyu peslaTUBHOM ontepehiehy fmax = 0.44.

10.

Harmpratn meMy Be3a 1 BEKTOPCKH J¥jarpaM HaIllOHA JaTor TpaHchopMaTopa IpeacTaBibajyhn HaMoTaje
Kao kanemoge. (8)

Uzpauynatu nmapamerpe 3ameHcke meMe ca HH crpane m ckummpaTt memy ca ynucaHuUM OpOjHHM
BPEIHOCTHMA CBHX €JIEKTPHUYHMX BeanuuHa. (12)

Komukn 6m Onnm TyOWIM mpa3HOT XOoJa OBOT TpaHC(opMaTopa IMpH Halajamy HAOHOM HOMUHAHE
e(eKTHBHE BPEIHOCTH M YYECTAHOCTU aKo OW je3rpo OMII0 UCTUX AMMEH3Mja U HAYMEEHO OJ UCTOT
MaTepujana, alu ca JUMOBHMaA Yuja je nebsbuHa 1.5 myTa mMama y OZHOCY Ha naTu TpaHchopmartop?
I'ybunm maror TpanchopmaTopa y Mpa3HOM XOXy MpH Hamajaky HAlOHOM HOMHHAJIHE e(eKTHBHE
BpeaHocTH U yaectanoctr 60 Hz uznoce 865 W. Iltajumurio koedurnjent je 1.7. (8)

TpanchopmaTop ce KopuCTH 3a Hamajambe MoTopa cienehnx kapakrtepuctuka: 200 KW, cosp = 0.86,
n =0.94. Nzpauynatn moTpeOHy peaKTHBHY CHary TpodasHe OaTepuje KOHIEH3aTopa Kojy Tpeda
NPUKJBYYUTH HAa KpajeBe CeKyHAapa Kako OM HaloH Ha KpajeBHMMa CEKyHIapa MMao HOMHHAIHY
BPEAHOCT NPH HOMHHAIHOM HAIOHY Hamajamba npumapa. Konuku je cTeneH uckopuinhema cHare
TpancopmaTopa mpe, a KOJIMKH MOCIe KOMIeH3anuje? 3aHeMapuTH IONPeYHy KOMIIOHEHTY Maja
HAallOHA W YTHUIAj peakThBHe cHare MarHehema TpaHchopMaTopa Ha Taj HAlmoOHa Ha HMMIIEHAHCH
npumapa (pa3matparu “I” 3ameHcKy memy Tpancdopmaropa). (12)

Jatu ckuity (ca npuka3aHUM HaMOTajuMa 10 CTyOy, CTyOOBHMMA U JISJIOBHMA japMa) 3a TpaHcopMaTope
ca obnuiMa MarmetHor kosma "1/2" wm "3/2". Koja je mpupoma marHeTHor ¢uiykca y momMohHuM
cTyboBuMa (/2) y 1Ba HaBe/IEeHa CiIy4aja M 'y KOjUM CHTyarjama ce oH jaBisa? (10)

Hanucatn nedpmHunmMoHM wu3pa3 3a onpehuBame peakTaHce pacumamba M3 BPEJAHOCTH EHEpruje
MarHeTCKOT T10Jba y 3allpEeMHHH KOjy 00yXBata HAMOTaj IIpuMapa, mpocTop n3Mel)y HamoTaja mpumapa u
CEeKyH/apa U HaMOTaj ceKyHaapa. Hamucaru u3pas 3a eHeprujy MarHeTCKOr IoJba MOJ MPETIOCTABKOM
Jla je y CBaKOj TauKu 3alpeMHUHe MM03HaTa BpeAHOCT MarHeTkor mosba H (X, Y, z). (10)

N3pauyHatn cTpyje Kpo3 JIMHHjCKE MPOBOJHUKE HA CTpaHH NpHMapa TpaHcopmaropa y ciydajy aa
Johe 10 KpaTKor croja u3Mely roveTka 1 Kpaja jeIHor o HaMoTaja Ha cekyHaapy (1mkc). (10)

[Mapanenno 3amaTtoM TpaHcopMaTopy Tpeba MPUKIBYYUTH HOBH TPaHC(HOPMATOpP HUCTOT HAIOHA,
HomuHaiiHe cHare 600 KVA, ucte cripere U MpeHOCHOT OJIHOCA M HAMOHA KpaTkor croja Ux = 5%, mpu
yeMmy je (akTop cHare mpu KpaTKoM CIOjy HUCTH Kao W KoJ 3ajgaror Tpanchopmaropa. Kako he osu
Tparchopmaropu mopenuTu ykymHo onrtepeheme om 950 kVA? Jla nu je TpajHH pan IpU OBOM
onrepehiery Moryh? VKOJIMKO HHUje, KOJIMKO W3HOCH MAaKCHMAJIHO JIO3BOJbEHO omnrepeheme
TpaHchopmaTopa, U Kouka cy Taja ontepehema nojemHaqHux Tpancdopmaropa? (10)

HaupraTi npHHIMIUjETHA IUjarpaM pacriojielie TeMIeparype yjba W HaMOTaja 10 BUCHHH YJHHOT
Tpancopmaropa. Ha pujarpamy Ha3HauuTH TeMIEpaType [OHEr YyJba, TOPHEr yJba, CPEImbe
TeMIlepaType HamoTaja W HajTOIUIMje Tauke Hamotaja. OJ yera 3aBUCH M Ha KOje BPEIHOCTH YyTHYE
BpeaHOCT npoToka yea? (10)

Hanpraru u o6jacHUTH 3aMEHCKY IIIeMy KOja ONKCyje MojaBe y KOMIUIETHOM (DPEKBEHTHOM OIICETY uelia
U 3a4esba MMpeHarnoHckor Tanaca. O yera 3aBuce BpeaHocTu enemenara meme? (10)

Hcenut Tpaje 180 mmuyTa. /l03BO/beHO je mocedoBame €aMoO jedHe CBecKe 3a pal M KOHIIENT.
IIpenpraTi oHO IITO HHje 32 MperyeN.

IIpod. ap 3opan JlazapeBuh

Y Beorpany, 24.06.2017. Ipod. ap. 3opan Pagakouh
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2. IIX (u3BeleH ca HUICKOHAMOHCKE CTPaHe):
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KC (u3BeieH ca BUCOKOHANIOHCKE CTPaHe):
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U, =U, =800V (¢da3na BpenHocT HamoHa kpatkor croja ca BH crpane)
L = Sy =6.667 A
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3aMeHcKa [eMa ca mapameTpuMa 1 BeiandnHama ceeqeanM Ha HH crpany:
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3. D'yburke y rBoxhy Tpeba pa3aBOjUTH Ha TYOWUTKE YCIIEIl XHUCTEpE3MCa M TYOMTKE yCe] BUXOPHUX
cTpyja:
PO50 — P:O + PV50

50  p60
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['yOumm ycnmen BHXOpHUX CTpyja Cy KOHCTaHTHH jep je eeKTHBHA BPEAHOCT HAIlOHA HEMPOMEHCHA.
['yOumm ycnen BUXOpHHX CTpyja KOJ| 33/1aTOT TpaHchopMaTopa jeTHaKH CY:

R,SO = PO50 - P:O =3875W

IIpomena nebibuHE NHMMOBA yTHYE Ha TyOUTKE YClIeJd BUXOPHHUX CTpyja, JOK ce TyOuIM ycien
xucrepesnca Hehe mpomenutu. Bpennoct ryouraka y rBoxkl)y Kol HOBOT TpaHc(opMaTopa U3HOCH:

POnOVO — P:O + R/SO L d

novo

2
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4. AKTHBHA U peaKTHBHA CHara kKojuM Motop onrepehyje TpanchopmaTop:
P, =P In,=212.8 kW
Q, =P, tangp, =126.3 kvar
Kaxo 6u HamoH cexyHapa OMo jeJHaK HAIlOHY IMpuMapa, TOTpeOHO je 1a Oyje UCITYHEeH yCIIOB:
Au~a=f(u,cosp+u,sing)=0
IIpH YeMy je:

u, = %-100% =1.2%

U" = U, =U’—Uu’ =3.82%
Uy = -100% = 4%
In
Capna ce uma 11a je, 3a cityyaj Kaja je HallOH CeKyH/apa jeJHaK CBEJICHO] BPEJHOCTH HAllOHA pUMapa:

@ =—arctan Yo 17470 = Q, =P, -tanp =—67 kvar
uX

oJlaKjie ce 00uja Ja je moTpeOHa cHara 0aTepuje KOHIeH3aTopa:
Q. =Q, —Q, =193 kvar

Crenen I/ICKOpI/IIHheI-Ba IIpe U 1ocJIe KOMHGH3aLII/IjCZ

VPa +Q; P
Brskomp =~ =0.618 = M yqm = 0 100% = 98.72%
Sn F)m + ﬂnekomp I:)kn + I:)0
VP + Q¢ P
Bromp = =0.558 = 7oy = - 100% = 98.87%
Sn I:)m + ﬂkomp I:)kn + PO

5. IIpounTtaTs TEKCT OJ APYTOr Macyca UCmoj ciauke 2.3. 10 ciauke 2.6.



6. IloHoBsbeHO muTame: Konmokeujym HoBemOap 2016, 3amaTax 9.

7. Ha ocHOBy jenHaunHa (U3UYKE OUUTIICAHOCTH HA MECTy KBapa 3a jSJHOIOJIHHM KpaTak CIOj KOJ
HaMoTaja crpere YN uma ce aa je (ako ce yCBOjH J1a ce KpaTak CIoj Aoroauo u3Mel)y kpajeBa dase a):
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C o03upoM Ha TO /Ja Cy HAMOTaju NMpuUMapa CIPErHyTH Y TpOyrao, oMoryheHo je 3aTBapame HyJTe
KOMITOHEHTE M Ha TMPUMAapHOj CTPaHH, Ia je MMIICAaHCca 332 HYJITH PEelocie]] jeJHaKa UMIleaHcama 3a
JUPEKTHU M UHBEP3HU penocnel: Zy =Z'=Z; =2, . Y3umajyhu oBy unmeHHUILy y 003HUp, aKO CE AaTOM
CeTy jeJIHa4YMHA JI0J1ajy HAIOHCKE jeIHAUYMHE 3a JUPSKTHU, MHBEP3HU U HYJITH KOMIIOHEHTHU CHUCTEM:

nyr __ 4
U2nf _Zdld _L_Jd

O _ Zi”li”: uiﬂ
0-Z;1;-U;
no0ujajy ce u3pas3u 3a CHMETPUYHE KOMIIOHEHTE CTpYje (a3e a a Ha OCHOBY BUX U (a3Ha CTpyja:
U KV .
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Crpyje Kpo3 HaMOTaje mpUMapa TaJa WMajy BPEIHOCTH (CBE CHMETPHYHE KOMIIOHCHTE Ce MPEHOCE Y
(bas3He HaMOTaje MpuMapa):

1, = Iﬁ = (150.1— j476.9) A=500£-725°A

ly=1.=0

Jlunujcke cTpyje npumapa (ToryieaTu IeMy Be3a HaMoTaja, 3ai. 1):
i =1, =(150-j476.9) A=500/—-72.5° A

lgin =0

lgin=—1,= (—150 + j476.9) A =500£107.5° A

8 S = 5 = 432 kVA
St (Ukr  Ugo
S, = Sy =518 kVA
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Snz \Uga Uy
[IpBu TpancdopmaTop je npeontepehen. MakcumanHo TpajHO 103BOJbEHO onTepeheme je 0HO MPH KoM
he mpBu TpancopmaTop OUTH HOMHHAITHO ornTepelieH:

. :%sZ =880kVA = S/=S, =400 kVA; S} = Sgax S, =480 kVA
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9. Cimka 5. b. BpenHocT npoToka yjba 3aBUCH OJ1 XUAPAYIHYKOT OTIIOpa CTPYjamy yJjba KpO3 3aTBOPEHY
KOHTYPY, Kao0 M IOTOHCKE CHJIE KOja H3a3uBa KpeTame yjba (IyMIla MM TEpMOCHU(OHCKU edekar).
[IpoTok yTHde Ha BpPEeIHOCT BEPTHKATHOT TpagdjeHTa TeMIlepaType, alld U Ha MOpacT TeMIepaType
HaMOTaj — yJb€, Ka0 U Ha IMOPacT TeMIIepaType yJbe — aMOUjeHT, yCliea MpoMeHe Koe(HUIIMjeHTa Mpetacka
TOIUIOTE CTPYjameM, KOjU 3aBUCH OJ] Op3WHE CTpYjama yiba (IIPOTOKA yiba).

10. Ilonorspeno nurame: Ucnur dhedbpyap 2018., 3agaTak 9.



