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EHEPTETCKHU TPAHC®OPMATOPHU (13E013EHT)
OxkTo6ap 2017.

Tpodazuu ybHH TUCTpUOYTUBHU TpaHchopMmarop wuMa cieaehe HOMHHAIHE TOJATKe:

Snh =4000 kVA, U1n/Ug, = 35£2x2.5% / 10 kV, f =50 Hz, cipera Dyn7, Py =5.34 kKW, j, = 0.64%,
Pk = 28 kW, ux =5.8 %. OnHoc HOMUHATHUX TyOUTaKa ycjel XHCTepe3uca M BUXOPHHUX CTpyja je
Phnlpvn = 3.

1.

Hanpratu meme Be3a U BEKTOPCKH JMjarpaM HaroHa IpeAcTaBibajyhu HaMoTaje Kao KaJlleMOBE.
O3HauuTH CBE KpajeBe HamoTaja (1modyeTke u kpajese). (8)

Axo TpaHchopmaTop Tpeba da pagu Ha MpPEeXH HCTe e()EeKTHBHE BpPEIHOCTH HAroHa
¢bpexBennuje 60Hz, ompenutu 3a KOJIMKO OU Tpedaslo MPOLEHTYATHO MPOMEHUTH A€OJbUHY
JMMOBa Ja Ou ryounm y rBoxhy octanu jenHaku HoMmuHaHUM? IlITajHMUIIOB KOepHIMjeHT
jennak je 2. (10)

W3pauynat mapaMerpe CSKBHBAJICHTHE 3aMeHCKe imeMe Tpancdopmaropa ca HH crpane.
Hampratu memy ca yHeTuM OpojHUM BpEeIHOCTHMA TMapaMmerapa M eIeKTPHUYHUM
BenmunHama. (10)

Hamnucatu u3pas 3a peakTaHCy pacuIiiama MMPeKo: a) MarHeTHe eHepruje, 0) yKyImHOT MarHeTHOT
¢nykca, y mpocTopy pacyror marHetHor ¢urykca (10)

JIunujcku HamoH cekyHaapa u3Hocu 10 KV mpu HOMUHATHOM HAIllOHY Ha KpajeBUMa IpuMapa u
ontepehewy on 2500 kVA. Perynanuonu usBoa je y nonoxajy -2.5%. W3pauyHatu ¢akxrop
cHare ontepehema u creneH uckopuihewa cHare TpaHcopmaropa. Kopuctutu ympoutheny
dbopmyny 3a maja HarmoHA. 3aHEMapUTH YTHUIA] MPOMEHE IOJI0XKaja pPeryaaldoHOT M3BOJa Ha
ryoutke y reoxl)y u Ha nmapametpe tpanchopmaropa. (12)

Hampratu TOIUIOTHY IIeMy ca JiBa YBOPa M jeIHAM TOIJIOTHUM KaraluTeToM (110 TOM MOJEIY ce
cMaTpa Jia ce TIpOMEHa pas3linKe TeMIieparypa HaMoTaja M yjba 1o MpoMeHHu onrtepehema noraha
TpeHyTHO). Hammcatm wm3pa3 3a mpoMmeHy TemIieparype HaMmMoOTaja 3a ClIy4aj Ja ce
TpaHcopmaTop y TpeHYTKY YKJby4eHa Hala3uo Ha TeMIlepaTypu aMOHjeHTa | 1a je onrepehen
KOHCTaHTHHM HOMHHAIHUM onrtepehemeM. (16)

HaBectu koja ce crapmapaHa ynpouthewa KopucTe npu JepuHHCalky CTeleHa HCKopulhema
TpaHcdopMaTopa o peaTuBHOT cTpyjHOT onrepehema 77 (f). [lonasehu on wHX, U3BeCTH U3pa3
3a ,Bmax U TImax- (12)

W3pauyHaTu cTpyje Kpo3 JIMHHJCKE NPOBOJHHKE HA CTpaHM IpHUMapa TpaHchopmaropa y
ciydajy na johe 10 KpaTkor croja u3Mel)y moueTka U Kpaja JeTHOT 0] HaMOTaja Ha CeKyHIapy
(1mkc). (10)

Hanucatu u3pa3s 3a cuity Ha e1eMeHTapHO] AYKHHH MPOBOJHMKA (ITO3HATOT opTa JeUHUCAHOT
T€OMETPH]OM MPOBOAHUKA U CMEPOM CTPYje El)) KpO3 KOju TIpoTHye cTpyja | u Koju ce Hama3u y
MI0JbY KapaKTEPUCAHOM BEKTOPOM B. Kopucrehu oBaj nszpa3 o0jacHUTH MexaHH3aM yrubama /
UCTe3ama MPOBOJHMKA y aKCHjalHOM cMmepy. Jla nu pactojame m3Mely OACTOjHMKA HaBOjaka

yTH4e Ha MEXaHWYKY H3APKIBHMBOCT TpaHCHOpPMATOpa, OAHOCHO HA TO Jia JIM Cy Halpesama y
KpaTKOM CIIOjy TaKBa Ja ce He npehe rpanuiia enactuaHocty Marepujana? (12)

Hcenur Tpaje 180 munyra. /[o3Bo/beHO je mocenoBame caMo jeHe CBeCKe 3a pajJ M KOHIENT.
IIpeupraTu OHO IITO HUje 32 MperJiel.

Y beorpany, 15.09.2017. pod. np 3opan Jlazapesuh,IIpod. 1p 3opan Pagaxkosuh



EHEPTETCKHU TPAHC®OPMATOPHU (13E013EHT)
OxkTo6ap 2017.

1. a)

2. 3a HOMUHAJIHE TYOHUTKE Y TBOXI)Y Baxke cienehe penanuje:

Pe.,=PR,+P,=5340W,R, /P, =3=R, =0,75P, P, =0,25P,

3aBUCHOCT KOMIIOHEHTH T'yOHWTaka y TBOXDY o4 e(deKTHBHE BPEIHOCTH HAmoHA U (PEKBEHINjE
Harajama MOXe Ce TPEJICTaBUTH clie/iehuM pemaljama:

P =k, B2 = P, ~U’
2

P =k fB2 = F>h~UT

['ybunm ycnen BUXOpHUX CTpyja Cy Cpa3MEpHH KBaJpary Ae0JbHUHE IMMOBA, 0K Cy TYOULIU yciie[
XHUCTep3uca He3aBUCHU 0]l AeOJbrHe MoBa. HoBe BpeIHOCTH KOMIIOHEHTH ryOuTaka y rBoxlhy

MOTI'y C€ U3pa3uTH Kao.:
2
v vn U50 d vn d

2
PY=P_ (%j (@) =0.833R,,
Us, 60

W3 ycrnoBa na mpu mpoOMEmEHO] YU4eCTAaHOCTH ca HOBOM JIe0JbMHOM JIMMOBA T'YOWIIH y TBOXDY
Tpeba na Oyny jefHaKu HOMUHAITHUM CIIEIH .

’ 2 ! 2
0.833P, +P, (d—j =P, = {0.833-0.75+(d—j }Pm =P, = d'=1.225d
d * d nooe

Jakiie, ne6spuHy 1MMOBa je motpeOHo moBehartu 3a 22.5%.
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4. TloraasJsbe 3., cTpana 16, ipyru macyc.

5. AKXTHBHa M peaKTHBHA KOMIIOHEHTa HAllOHa KPaTKOT CII0ja JeTHaKe CY:

. _ P g0 28000

r S—k = mloo = 07%, UX - uf —ur2 - 576%

[IpumapHu HaNOH CBEEH Ha CEKyHIap UMa BPEIHOCT:

” 10

u/=u, =10.265 kV
35.(1— 2.5/100)

= =0,308A

ﬁzO.UQ
2



[IpouieHTyanHu naj HallOHA U3HOCH:

Au,, = l_U_Z;’ .100:(1—i)100:2.58%
K 10.265

PenatuBHo onrepeheme Tpanchopmaropa usHocu f = S/S, =0.625. dakrop cHare ce Moxe
oZpeauTH U3 yrpoiuheHe popMysie 3a maj HaloHa:

CMeEHa:

cosg=4[1-sin? o 2
Au, = B(u, cOsp+U,sing) = U sinzgo—ZA;uX Sin¢+{(%j —uf}_o = ¢=38.4°

na je ¢akrop cHare Tpanchopmaropa cosg = 0.785. dakTop cHare je HHAYKTUBAaH, jep je ¢>0,
Tj. CTpYja KaCHH 32 HATIOHOM.

Crenen I/ICKOpI/IH_IheH:a CHare cc caga MOXKXeC OApCaAUTHU Kao:

pe— PSP 440 25000.785 100 = 99.18%
S, cosp+ f°R, + P, 25000.785+0.625 - 28+5.34

6.

Beu(®) Ar 6

o o ———o0

CZ::
® D |
P, o,
ﬁCu(t) = 19a(t) + Ocu-un + Oun (1 - e_t/T)

7

I'yourm y rBoxkhy (Pre) ¢y jennaku ryounuma y npasaom xony (Po)

I'ybunm y 6akpy cy jenHaku ryounuMa oapeheHuM y orieay KpaTkor CIoja, MpepauyHaTuM Ha
cpenmy Temmeparypy Hamoraja oa 75 °C, TMOMHOXXEHHM ca KBaJapaToM cTerneHa omnTepehema
Tpancpopmaropa (). Ha oBaj HauuH ce 3aHemMapyje YMmbeHMIA Ja he mpu pagy TpaHchopmaropa
TeMmIepaTypa 3aBUCUTH OJ1 cTerieHa ontepehema Tpanchopmaropa L.

ﬁ U2n I 2n COS @

n =
B Uz Ion cOs @ + f2Py75 + Py
Py
Bmax_ Pk75

Bmax Uzn In COS @
Nmax = 77(,3 = ﬁmax) = =
ﬁmax U2n IZn Cos @ + Bmaxzpk75 + PO




.Bmax U2n IZn Cos @
Bmax Uzn I2n cos @ + 2 P

Hajseha BpegHocT crernena uckopuinhema ce uMa MpH jeJMHHYHOM (GakTopy cHare (cos ¢ = 1):

.Bmax U2n IZn
ﬁmax U2n IZn + 2 PO

Nmax = n(ﬁmax, CoOs @ = 1) =

8. Ha ocHoBy jenmHaunHa GU3MYKE OYMIIICAHOCTH HA MECTY KBapa 3a je[JHOIOJIHU KpaTak CI0j KO
HaMOTaja CIpere yn uMma ce Ja je (ako ce yCBOjU Ja ce KpaTak Croj aoroauo usmely kpajeBa

dase a):

L
3
L_Ja :L_J(;!+L_Jlll+u(;!:0

n__qym_yr_
=11

C 003upoM Ha TO Ja Cy HAMOTaju IpHMapa CIOPETHYTH Y TPOyrao, oMoryheHo je 3arBaparbe
HYJITC KOMIIOHEHTE W Ha MPHUMApHO] CTPaHW, Ma je WMIICAaHCa 3a HYJITH PEIOCIeH jeHaKa
UMIIelaHCaMa 3a JUPEKTHH M WHBEP3HU penocien: Zj=Z'=Z;/=Z7Z]. Y3umajyhu oBy

YUICHUILY Y 003Up, aKo Ce JaTOM CeTy jeJHauMHa J10/1a]y HAMOHCKE jeJHA4YMHE 3a TUPEKTHH,
WHBEP3HU U HYJITH KOMIIOHEHTHU CUCTEM:

Usw ~Zi1 =U]

0-Z1/=U;

0-2;1;-U;

n00Mjajy ce u3pas3u 3a CUMETpHUHE KOMIIOHEHTE CTpyje (haze a a Ha OCHOBY BUX U (a3Ha cTpyja:

" " " Uan " " " 3LJan H kA o kA
W=1g= 1= = 1= 1+ I+ 17 =5 = (144~ [1185) kA =11.94 -83.1
=k =k

MpU 4eMy j€ YCBOJeHO Ja je HamoH (aze a cexkyHaapa y ¢a3noj ocu. CTpyje Kpo3 HamoTaje
nmpuMapa Taja UMajy BpeJHOCTH (CBE CHMETpHYHE KOMIIOHEHTE ce MpeHoce y (pa3He HamoTaje
npumapa):

lA = Iﬁ = (237.6 — j1955.2) A =1969.6//-83.1° A

ly=1.=0

JluHMjcKe cTpyje MpuMapa uMajy BpeIHOCTH (TIOTJIeSIaTH [IeMy Be3a HaMOoTaja, 3a. 1):
lA“n = lA = (237.6 - j1955.2) A =1969.6/-83.1° A

lBIin =0

Igyn =1, =(—237.6+ 1955.2) A =1969.6./96.9° A

N3pas (6. X):
dF = 1dLxB
Crnuka 6.15a) 1 Tpu macyca UCIoJ1 CJIuKe.



