VYuusepsurer y beorpany, Enexrporexanuku ¢axynter, Karenpa 3a eneprercke nperBapade 1 HOrOHE

EHEPI'ETCKH TPAHC®OPMATOPH (13E013EHT)
OxkTobap 2019.

Tpodasuu ysbHH eHepreTcku TpanchopMaTop ca HOMHHATHUM mojamuma: S, =400 KVA, U;/Uq, = 20/0.4 kV,
50 Hz, cnpera Dyn7. Hamon kpatkor cnoja nator Tpancdopmaropa je Ux = 4%. ['yOunm y orneny KpaTkor croja
NpY HOMHHAJIHO] CTPYjH M pagHoj Temmneparypu ox 75 °C m3noce Py, = 4500 W. V¥V orneny mpasHor xoia mpu
HOMHHAJTHOM HaroHy u3MepeHo je: Po = 930 W, |y = 23 A. llITajamMuiioB koeduinjeHT jeaHak je 2.

1.

a) Hanpratn memy Be3a W BEKTOPCKH JHjarpaM HaloHa 3aJaTor TpaHchopMaTopa mpeacraBibajyhu HamoTaje
KAO KAJIEMOBE. .vveuveveesveseeseessesseassessesssessesseassesseassessesssessessesssessessssssessesssessesssssessesssessessssssesseessessessesssessenssessenses (6)
0) OnmpenuT BpeAHOCTH TyOWTaKa YClle[ XHCTepe3uca M BHUXOPHUX CTpyja NP HOMHUHAITHOM HAIllOHY W
Y4eCTaHOCTH, aKo j€ MIPH HOMHHATHO] BPEIHOCTH HAIlOHA M yuectaHoctu o1l 60 Hz y mpa3Hom xoay m3mepena
BPEIHOCT TYOHUTAKA O] 855 W. ..ottt et b bbbttt (6)

W3pauynatu nmapameTpe ekBuBaJieHTHOr kosa Ha HH cTpanm u ckumupatd memy ca ymucaHHM OpOjHHM
BPETHOCTHMA CBHX MapaMeTapa U CNEKTPUTHUX BEITHUHMHA. ...erveerrerrerserssesseesssseseessesseessessessesssessesssessessssssesses €)]

Hatu TpanchopMaTop paau mpu HOMUHATHOM HaroHy u 50% HOMHHANHOT ontepehema TOKOM Beoma Tyror
BpemeHa. Kommko ayro ce moxxe mo3sosut npeontepeheme tpanchopmartopa o 120% o kora j051a3u Koje
HACTYyIa HAKOH HaBEACHOT YCTaJbeHOT TOIUIOTHOT PeXHMMa Tako Ja He nole no mpekopadewma 90% BpeaqHOCTH
MaKCHMAIIHO JI03BOJLEHOT TI0PAcTa TEMIIEPAType Topmer yiba (6 n)? PesynTaT uspasutu y GpyHKIMjH TO3HATE
BpPEMEHCKE KOHCTaHTE 3arpeBama TpaHcopmaTopa 7. Ha 3arpeBame yJba MPUMEHUTH JTUHEAPHU MOJEN ca
jEeIHOM BPEMEHCKOM KOHCTaHTOM. 3aHEMapUTH IIPOMEHY OTIIOPHOCTH HAMOTaja ca TEMIIEPATYPOM. ........... (11)

HanucaTit 0OCHOBHU TPOpPAYyHCKH HM3pa3 3a PENATHBHO CTAPCHE Y 3aBUCHOCTH OJ TeMIepaType HajTOILIHje
tauke. Koju dakropu, mopea remmneparype, yTudy Ha HHTEH3UTET cTapema m3onanuje? Koja BenmuunHa, Koja
ce 100Mja aHAIM30M Y30pKa MMarupa, KapakTepHIIe I/eroBo CTamke, OMHOCHO cTerneH octapenoctu mamupa?(10)

Hammucatn m3pase, ykipydyjyhu W jeaHy jeAHauMHy TIO TIPBOM W JBE jefHa4ynHe Mo JpyroM Kupxodosom
3aKOHY, YHjUM C€ pelIaBambeM MOXKE OJIpeIUTH Ta]] HalloHa Ha TpaHchopMaTopy Oe3 Jia ce BPIIU OMII0 KaKBO
3aHemapeme y T 3aMeHckoj memu TpancgopmaTtopa. Mmmenanca onrepehiema cekyHnapa cBeeHa Ha npuMap
ns3Hocu Z=R+jX, kamarureT KOHAEH3aTOPa IPUK/BYYeHNX Ha cabupHuile cekynaapa C, a yuecranocr f. (10)

Hampratn u o6jacHHTH 3aMEHCKY IIEMY KOja OIKCYje T0jaBe Yy KOMIIETHOM (DPEKBEHTHOM OIICETY Yena U
3a4eJba MPEHANOHCKOT Tajaca. O] yera 3aBHCe BPEAHOCTH EIIEMEHATA HIEME? ......cvvvevverrerieerisreseesreaseennenneas (12)

Konuku je ogHOC AyXHHE japMa KO MOTIYHO CHMETPUYHOT MarHeTHOT Koja TpodasHor TpaHchopmaropa u
KO HEroBe KJIacHyHe H3Bende, y KO0joj ce japaM M CBH CTyOOBM Hajase y HCTOj paBHH? Oarosop
OOPABITOIKITH MATEMATHUKH. . 1.vevveseasesesessessessesseseeseesessessessessessessessessessassasessessessessensesessessesesssesessessessessensenes (12)

Jatu TpaHchopMaTOp ce KOPUCTH 3a Hamajame jeaHo(a3HOr PE3UCTHUBHOT MOTPOIIava OTIOPHOCTH 2  KOjU
je npuxsbyueH maMmel)y ¢aza b m c. Oppenutn dasHe W JTUHHjCKE CTpyje NpUMapa W CEKyHIapa y OBOM
PEIKIIMY. reutterrereastenneaseeressee e srees e nr e se et n Rt e e e e R e eR e AR e AR e e a R e AR £ SR e £ R AR e e AR e AR e AR SRR R e AR e R e AR e R R e Rt Rt e n e re e nrenn s (12)

[Mapanenno 3amarom TpancopMaTopy MpuKIbyuyje ce Tpanchopmarop cripere Dy5, ucre HoMHHANHE CHare,
HaroHa Kpatkor croja 5% u nperocHor ogroca 20/0.42 KV. Tlpukasatu Be3e mpuMapa U CeKyHaapa oBa IBa
TpaHcpopmaropa Koje 00e30elyjy MHUHHMaJIHy BpemHOCT cTpyje u3jeqHaudema. Onpenutun edexTruBHE
BpeAHOCTH (Da3HUX CTpyja CEeKyHIapa OBUX TpaHC(hOpMaTopa y peKUMy MPa3HOT Xo/a. Y CBOJUTH Ja je 3a 00a
TpaHchopmaTopa Xy = Uy (3aHEMAPUTH OTIIOPHOCTH HAMOTAJA). +..ververeereeseasensessessessesesseseeseesessessessessensesseseenes (12)

Hcnut Tpaje 180 munyTa. /[03B0/beHO je MoceoBame caMo jeHe cBecke 3a paa M KoHUenT. [IpeupraTu 0HO ITO HUje 3a MperJiea.

Y Beorpany, 16. 9. 2019. IIpo¢. np 3opan Jlazapesuh

Ipod. ap. 3opan Panaxosuh
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6) ['yOumm y mpa3HOM X0y IpHW HOMHHATHOM HAIOHY M YY€CTaHOCTH U MpH ydectaHoctu o1 60 Hz mory ce
W3pa3UTH Yy QYHKIMjHU IyOHUTaKa ycliea XUcTepe3rnca U BUXOPHUX CTPYja Kao:

POSO — R/SO + Ph50
P060 — R/GO + Ph60 — R/SO + Ph50 @

60
[IpumernTH na ce ryOUITH yciie]] BAXOPHUX CTPYja HACY TPOMEHWIIH, jep je e)eKTHBHA BPETHOCT HAIMTOHA
KOHCTAHTHA, JIOK ce I'yOUI yclIel] XUCTepe3nca CMamyjy cpasMepHo nosehamy yuecrtanoctu. 13 mperxonne

JIBE jeITHAYMHE MOTY C€ OAPEIUTH I'YOUIU yCIie BUXOPHH CTPyja U XUCTEpe3nca Mpu HOMUHAITHOM HAIlloOHy U
Y4YECTAHOCTU U OHH U3HOCE:

P =480 W
P* =450 W

IIX (u3BeeH ca HUICKOHANOHCKE CTPaHe):
nr_ Y _ (400/43)°
*P/3 310

17, = 12— 112 =287 ~1.342% =22.96 A
U,  400/+/3

U
=172Q = 1/, :RL,“j:i.aﬂA

a

X" = =10.06 Q
“ I 22.96
KC:
R" = Fa _ 4500 =450mQ = R'~R, ~ % =2.25mQ

K312, 3.577.47
U, =0.04-400/ J3=9.24V (thasna BpeqHOCT HamoHa Kpatkor croja ca BH crpane)

U
Z) = =16 mQ

2nf

X! =\Z/2-R? =154mQ = X", ~ X, z% —7.67mQ

3aMeHcKa IeMa ca mapameTpuMa 1 BeiandnHama cBeeanM Ha HH crpany:
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Ilnf l I2nf
1342A| | 22.96 A
u' =231V U
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3. Tyounu u mopactu Temneparype npu onrepehiemuma o 50% u 120%:
2
f=05=P, =P+ R, =2055W=0,, =2 P Fap _ 037850,
r ' P, +P,
2
B=12=P, =P +p°R, =T410W =0, ,, = w% ~1.36460),,,
Y 0 + kn

HpOMeHa TEMIIEPATYPE HAKOH npeonTepeheH)a:
qu (t) = egu,so ’ e—I/T + egu,lZO (1_ e—t/T )

VY tpeHyTKy t = thax
qu (tmax) = 0.96gun =1, =07526-7

4. HUcnuram pok Jyn 2019., 3amaraxk 4.

5. Tpenmasama, [Tornassbe 4, crpana 22, npu yemy je Z' = — 419

E+Uma

6. IlpenaBama, [lornassme 6, cTpana 25.

7. llpenaBama, [Tornassbe 2, ctpana 4, TekcT macyca ucnpes ciuke 2.5 u cnmka 2.5.

8. Ha ocHoBy jenHaunna GU3HUKe OYMIIICAHOCTH Ha KpajeBUMa CEKyHIapa:

1,=0
1=,
U, =U.+R.1,
r“Ma ce J1a je:
In_ Irr
=4
17=0
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ud _ui - Rpld

JHatom cety jeaHaunHa TpeOa J0AaTH HAIOHCKE jeJHAYHMHE 3a JUPEKTHU W WHBEP3HM KOMIIOHEHTHU CHCTEM
(KOMITOHEHTE HYJTOT peaociiefia HUCY MPHUCYTHE):

myr_ "

U2nf _Zdld _ud
mr_qr

0-Z1'=Y;

no0ujajy ce u3pa3u 3a CHMETPUIHE KOMITOHEHTE CTpyje daze a a Ha OCHOBY BHX U (a3Ha CTpyja:
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Ctpyje Kpo3 HaMOTaje mpuUMapa TaJa MMajy BPEAHOCTH (CBE CUMETPUYHE KOMIIOHEHTE ce MpeHoce y (a3He
HaMOTaje IpuMapa):

1,
lAz_onp\

le—lcz—Iﬁsz.3O4A

Jlunujcke cTpyje npuMapa (IOTJIeAaTy MeMy Be3a HaMoTaja, 3al. 1):
Ly, =—13 =—j2.304 A

Ig, =215 = j4.607 A

oy =—15 =—j2.304 A

9. Jlpyru tpancdopmaTop je moTpeOHO IMOBE3aTH U 03HAYNTH KpajeBe ceKyHaapa Ha cienehu HauwH:
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Cana je moryhe oBa jgBa TpaHchopMaTopa HOBE3aTH y NapajeliHu pajl, U TO MOBE3MBAakEM KpajeBa Ha cieaehu
Ha4YUH:

A| B| C| a bl C

Ay Ci B ay by Cn

VY oBoM ciyyajy Hema (a3HOr momepaja m3Mel)y HaloHa CeKyHjaapa, Tako Ja he crpyja u3jeqHaucma Ipu
MapajeTHoM pajy WMaTh MUHUMaIHy Moryhy BpemHocT. C 003MpOM Ha TO Ja Ce HAIMOHW KPAaTKOT CIIoja |
MPEHOCHU OJHOCH Pa3IMKyjy, CTPYjy MPa3HOT XOna IpH MapajelHOM paay Mmoryhe je mM3pauyHaTH Ha OCHOBY
€KBHUBAJICHTHOT KOJIa JaTOT Ha CITUIIH:



E,-E 3 3 20/+/3
B I A : —
n ZI +ZII JXI +JXII J( ukI .U022I ukII .UOZZII j
100 S, 100 S,
Il-"_lll
Lt I, |
ZI ll Lll
U
- -
Z
E (D E

=—j303.5A



