EHEPITETCKU TPAHC®OPMATOPHU (13E013EHT)
- okToOap 2021 -
Beorpan, 30.9.2021.

Tpodasznu eHeprercku ybHH TpaHCHOPMATOP ca HOMHUHATHUM mojamuMma: S, =5 MVA,

U; /Uy =35/6,3kV, 50 Hz, cnpera Yd5, ux=5%, jo=1%, Pun =28 kW, Pg,=6,5kW, nma
BUCHHY 00a HamoTaja h = 650 mm, KopeH KapakTEpUCTHYHE jeJHAYNHE 3a U3pauyHaBamb€ PaCIoeiIe
IIPpEHAIoHa o = 5.

1.

10.

Harpratu meme Be3a W BEKTOPCKH JidjarpaM HaIlOHa MpeCTaBibajyhin HaMoTaje Kao KaleMOBe.
O3HauuTH CBE KpajeBe HamoTaja (moueTke u kpajese). (T8)

[IpoueHnTn yKymHY MOBPIIMHY ITONPEYHOI MpPEceKa MarHeTCKOr KOJia aKo jeé MaKCHMalaHa
BpenHocT uHAyKuuje Bpn=1,7T, a koepunujent ucrmyne roxkhem 0,95. KakaB je oOmmk
npeceka mMarHerckor kona? (36)

a) MepemeMm OTHOpHOCTH HamoTaja TpaHcopmaropa Ha 20 °C usmepena je 30 myra Beha
oTIopHOCT u3Mel)y mpuMapHux mpukibydaka Hero m3mely cekyHaapHux. M3pauynatu ¢asHe
OTIIOPHOCTH Ha pedepeHTHO] TeMmnepaTypu ako je DWIIoB cauyrHIIIAIl HCTH 32 00a HAMOTaja |
usHocu Ke = 1,015. (38) 6) Kosmuko usHocu PuioB caunHHIALl aKO CE IIMPHHA MPABOYTaOHUX
IPOBOJHUKA HAMOTaja puMapa u ceKyHaapa cmamu 3a 10 %? (36)

W3pauyHaTi mnapameTpe €KBHBAJCHTHE 3aMeHCKe mieme Tpanchopmatopa ca BH crpane.
Hanpratu memy ca yHeTUM OpOjHMM BpPEIHOCTHUMA TapaMerapa M eJICKTPUYHUM BeIHMYMHAMA.
Hamomena: Mory ce KOPHCTUTH BPEIHOCTH OTIIOPHOCTH 100HjeHe y 3aaaTky 3a). (310)

HanucaTu jeany jeaqHauuHy 1o npBOM U JIBE jeHaYMHE 10 Apyrom KupxodoBom 3aKoHyY, YHjUM
Ce pelIaBamkbeM MOXKE OJPEIUTH HAIMlOH Ha CEeKyHaapy TpaHcdopmaropa 06e3 Ja ce BpM Ouiio
KakBO 3aHeMapeme y T 3ameHcko] memu TpaHcdopmaropa, monazehu onx monmaraka o
TpaHchopMaTopy, MO3HATOM HAMOHY Ha IIPUMapy M MO3HATO] KOMIUIEKCHO] CHa3u Ha CEKyHJapy.
(T6) Harpratu ¢a3opcku aujarpam HaloHa 3a Cliydaj YUCTO KalalluTHBHE CTPYje Ha CEKyHIapy,
¥ TO 3a CIIy4aj J1a ce TpaHchopMaTop MOJIeNTyje caMo peakTaHcoM Kpatkor croja. (T6)

Hanpratu nujarpam mnpomeHe TeMmepaType IO 3aTBOPEHO] KOHTYpH CTpyjama yJba |
yrnpomheHn Aujarpam MpoMeHe Temreparype HaMmoTaja 3a TpaHcdopmatop y ONAN pexumy.
Hapectn kako ce momepajy Tauke Ha JIujarpamy y CiIy4yajy HCT€ CHare ryouMTaka ¥ MpoMeHe
pexuma xiahemwa y ODAF. (T10)

Kos1Ko W3HOCH KPUTHYIHA BPEIHOCT CTPYje MpUMapa IpH TPOITOJIHOM KPATKOM CII0jy CeKyHaapa
3agaror Tpancpopmaropa? (310)

VYKOJHMKO je W3 MpopadyHa MarHEeTHOT MOJba MO3HATa BPEAHOCT PaafjaHOI MarHETHOT I0Jba,
Kao W IOJalld O MPECeKy MPOBOJHMKA M OJICTOJHUIIMMA 3a (OpPMHpame pajvjalHuX KaHajla 3a
xnal)ere, HamMcaTH KpUTEPHjyM MPOBepe Halpe3ama Ha CaBHjambe MPOBOJHHUKA YCJIe] JIejCTBa
akcujanHux cuia. (T10)

AKo je 3amatu TpaHchopmarop mpeBe3aH Tako 1a Gopmupa ayrorpaHchopmarop cropere YV,
U3pauyyHaTH MaKCHUMallHy TpajHy CHary KOjy MOXe Ja IpeHece Y TOM Cilydajy Kao H
NPOICHTYa HY BPEIHOCT MAaKCHUMAalHOT Tiaja HamoHa TpH HOMHUHATHOM omnrtepehemy.
Kopuctutu ynpoutheny gpopmyny 3a mag Harona. (310)

Konuka je MakcuManmHa BpETHOCT HAlOHA KOJM CE€ jaBjba Yy HaMOTajy MpuUMapa 3aaaTor
TpaHchopMmaTopa Mpu HAWJIACKY MPEHANoHCKOr Tanaca amiumutyae 2 MV? Koja cy kputnuna
MecTa y orsieay u3oanuje u 3amro? (310)

Hcnur tpaje 180 min. /lo3Bo/beHO je moceqoBame caMoO jeqHe CBeCcKe 3a paal M KOHIENT.
IIpeupraTu OHO IWITO HUjE 32 NMPerJIe. ap 3opan Pagakosuh, a1p 3opan JlazapeBuh
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2.

Uss _ 35000/v/3

~ 805 cm?

S. = =
Fe = 4 44N, fBkp, 4,44-700-50-1,7-0,95

- BHILECTPYKH KPCTACT MPECEK

3. a) OrnmopHocTH u3Mel)y MpUK/BYYHHX KpajeBa HamoTaja Ha 20°C cy y omHocy RZ° = 30R2°.
OTNOpPHOCTH TpH jeHOCMEPHOj cTpyju amu Ha 75°C Mory ce mpencTaButu cremehum

dbopmynama:
R?® 310
R?pc = — 355 = 15R3 - 1,22
3-R3% 310
R7Z e =—> '3 = 1,5R2% - 1,22

I'younm va 75°C npu Hau3MEHUYHOM Harajamby MOTY Ce MPEACTaBUTH MPEKO OTIIOPHOCTH KOj€ CY
JaTe TOPHUM jeJHAaYMHAMA:

Pls =3kp-(15R%°- 1,221, + 1,5RZ° - 1,22 - IZ,;)
Onagne je:
28000

R20 — = 0,03652 Q
z 3-1,015-(15-1,22-82,52+ 1,5 1,22 - 264,6%)

[Ta cy:
R1ch = 15R%% - 1,22 = 0,667 Q
sz e = 1,5R3% - 1,22 = 0,0667Q



Tpaxene ornopHocTr HamoTaja Ha 75°C pu HAM3MEHUYHOM HAIajamky Cy:
R?ac = 1,015 - RP . = 0,676 Q
R7?ac = 1,015 - R3? ;. = 0,0676Q

6)
4
Akl 4
2 _ (L) = 0,9% = 0,656 = ki = 1+ Akh = 1+ 0,015 - 0,656 = 1,00984
Akp q
4, IIX:
L S 5000 - 103 a2 4
" BU, V3-35-108
Ufys  35%-10° Uins 35-103
R, = = =1885kQ = I, = = = 0,107 A
“" Pp/3 6500 “7 R, 3-1885-103
Io; = 1% iy = 0,825A = Ly = |12, — 12, = 0,818 A
U 35-103
X, = = = 24,7 kQ
I,y +/3-0,818
KC:
R, =t _ 28900 o g Ri=r, =k 13T h6sen
= = = el = = —=
“T312, 3-8252 ) 2 ’

_ Uy UlTLf _ 5 35. 103 _ _ 2 p2 .
Z, = = =12,2470 = X, = |Zj; — Ry = 12,17 Q
100 I, 100+/3-.825

.. X,
:Xalz 0.2=7=6,085.Q

0,686Q2  j6,085Q 16,085Q (6860
s I— ) N
| 0.825A A
Lir jO.818A 0,107A I'r
Unr=[353kv 1247k 18,5 kO U'ar
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5. Tlpenasama, [lornasibe 4B, ctpana 12, npu yemy je Z' = USZ
22
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6 ) AeUVn

Ipar < Jonan, Abopar < Abonan, Gyopar < Ggonan

7. KomrmoHeHTe HalloHa KPaTKOT CIoja Cy:

P 28
ur=%,100=m.100=0,56%=ux=4,97%
n

Kputnuna cTpyja TpOMOIHOT KPaTKOr CIoja TpaHcopmaropa je:
100 - I _upm 100 - 82,5 _056m
Ly = \/Eu—“’f(l +e ux> = x/ET(1 +e 497 ) =39714
k ’

8. IlpenmaBama, [Tormasibe 6, u3pas (6.30), ctpana 18 u npBu macyc Ha ctpanu 19

9. TloBospHMja crpera ayTroTpaHcopMaropa je OHa ca HMPEHOCHUM OJHOCOM KOjH je OJIMXU
JEIMHULIN Jep Ce TaJa MPEeHOCH Beha MpUBHUIHA CHAra:

35
U =3 (— + 6,3) — 45,9 kVA

V3
U2a=\/§-j—;=35kv,4
n =&=131:>5 =" s —21,12Mv4A
U, T, —1"" ’
ur ux Sn
Aum=ur-u—k+ux-u—k=uka=uk-§=5,5-21’12=1,183%

10. Hajsehu HamoH ce jaBjba Ha Kpajy HEY3eMJbEHOI HaMoOTaja y TOKY Ipea3HOI pekuma Kajaa
MOCTOj€ OCIUJIAIN]e:

Uch(a-0) 5

U, =2U —u(x = 0) = 2U — R S —
m u(x =0) ch(ah) ch(5 - 0,65)

= 3,845 MVA



VY 0BOj TaukW je yrpokeHa H30Jialldja HamMoTaja ImpeMa MacH jep ce Yy 1\bOj jaBJba HajBehu HAIOH
IpeMa Macu y TOKY IpesIa3Hor mporieca. J[pyro Mecro je rnmoderak HamoTaja rie ce jaBjba Hajsehu
TpaJvjeHT HAIlOHA M1a je YrpokeHa Mel)y3aBojHa U30Jaluja.



