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EHEPTETCKHU TPAHC®OPMATOPH (13E013EHT)
®eopyap 2019.

Tpodaszun yspbHH €HEpreTcku TpaHchopmaTop ca HomuHamHuM mnomaimMma: S, =400 kVA, 20/0.4 kV, 50 Hz,
cnpera Dyn7. ¥V orieny KpaTkor crioja Ipd HOMHHAIHO] cTpyju mMepeHo je Uy, = 800 V, Py, = 4800 W. V orneny
Mpa3HOT XOJ1a MPU HOMUHAJHOM HAmoHy m3MepeHo je: Py = 930 W, I, = 23 A.
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1.

Hampratu memy Be3a M BEeKTOPCKH AMjarpaM HamoHa 3aJaTor TpaHchopmaTopa mpeacTaBibajyhn Hamoraje
e e (Y () 1T T PP P PP PPPPPTTTPPPI (7

Ykomiko 6w 1/3 HaBojaka TpuMapa TpElIKOM OWia HAMOTaHa y CYNPOTHOM CMeEpy, KOJWMKO O M3HOCHIA
e(eKTHBHA BPEIHOCT CTpyje Tpa3HOr XoJa M BPEIHOCT TyOWTaka y TBOXDY NpH HOMHHAJIHOM HATIOHY
Hanajama? [ TajHMHUIIOB KOSMUIIMIE HT J& JEITHAK 2. ...civviiiiiiiaiiiiiaiiiesitiiee st e sinee e (12)

W3pauyHaT mapameTpe €KBHMBAJICHTHOI Koia TpaHcdopmartopa ca HH crpase u ckummparu memy ca
YIIUCAHUM OPOJHIM BPETHOCTUMA CBHX €NEKTPUTHHX BEITHIMHA. ..veeeesrrrreessnrreeesnnreeeessnneneesnnnnneessnnnneess (10)

Onpenurn cHary TpodasHe KOHACH3aTOpcke OaTepuje Kojy TpeOa Be3aTH Ha CEKyHIap Kako O Maj| HaroHa,
Npy HOMHHAJHOM onrepehemy Ha cexyHnmapy, y3 dakrop cHare 0.8 (uHm), Ono jeaHak Hymu. [Ipu npopauyHy
3aHEMAPUTH MOTIPEYHY KOMITOHCHTY TAMIA HATIOHA. ...eevvveesreeasreessteessseesssteesssseesssseesssseessssessssseessseessnes (10)

Chara 3arpeBama TOKOM TPBOT Jeyia oOrje[ia 3arpeBama Tpo(a3sHor aBoHaMOTajHOr TpaHchopmaropa
HomuHanHe cHare 50 MV A y kpaTkoM crojy (3arpeBame yYKYITHOM HOMMHAJIHOM CHArOM TyOWTaka) W3HOCU
Pgtor = 264350 W. Homunannu ryOuimi y MarHeTHOM KOy, M3MEPEHH y OIJIey Ipa3HOT XOAa, W3HOCE
Po = 15600 W. T'yOmm mpu HOMHHAIIHOj CTPYjU y cBakoj on (a3za mamoraja HH u mHamoraja BH, noOujenn
npopauyHoM, m3Hoce: IlymoBu ryowmm Pjovuy = 22744 W [ 42239 W, a nomaTHu TyOWIM yCIiea yTHI@aja
MarHeTHOr TI0Jba Y KOM€ C€ Hajla3e MPOBOMHUIU Pyog vy = 2772 W / 2870 W.

a) Haupratu TomwmoTHy memMy ca Tpu 4BOopa (jeZaH YBOp 3a HAMOTaj IpuMapa, jeJaH YBOp 3a HAMOTaj
CeKyHIapa W jelaH 4YBOp 3a ocTaje JeloBe TpaHchopmaropa — Yibe, je3rpo M CyA) U TPH TOIUIOTHA
KATTALIHTETA. +uvvveeessssteresssstnneeesasssseesaasstesessasssseeeaassseeeeeaasteeeeeaasteeeeeansbe e e e e en b e b e e e e e seb e e e e e nbe e e e e nnbbeeeeeannsbeee s (8)
0) 3a cBaKky O TpH BPeJIHOCTH CHATE MHJCKTHpama ryOuTaka y TOIUIOTHO]j IIEMH HATIMCATH KOJMKO M3HOCE
Y HOMUHAJTHOM P THOM PEXKUMY PATA TPAHCHOPMATOPA . ...vvveeenrrrreesinrnreeesssreeeesanreeeessssnseessnssneeesanssneees (8)

II neo

6.

10.

VBecTH ampokcuMalyjy CTBapHOT OOJIMKa MarHeTHOT XHCTepe3Hca ca JIBe NpaBe JIMHMjE M HAa OCHOBY b€
M3BECTH M3pa3 3a MaKCUMaJHy BPEHOCT CTPYje MPU YKIbY4YerYy TpaHcdopmaTopa y npasHom xoxy. [lorpedHo
je TpaduIKy WITH TEKCTYaIHO Je(pUHNUCATH CBAaKY O BeJIMUMHA KOje (PUTypUIly y KOHAYHOM U3pasy. ........ (11)

Jatu rpaduk Ha KOME Cy MpHKa3aHW: pacrojiesia TNOTEHIMjajla y OOJIACTH 4Yesia TPEHATIOHCKOT Tajaca,
pacriofiesia MOTEHLMjaNna Ha Kpajy MPEeHANoOHCKOr Tajaca M IpaHule OClilalyje MOTeHIMjasia y BPEMEHY, Y
3aBHUCHOCTH O] TO3WIMjC JY’)K BHCHMHE HAMOTaja Ha YWjU jeJaH Kpaj HAWIa3W TMPSHANOHCKH Tajlac, JOK j&
Ipyru kpaj orBopeH. CKuile JaTH 3a JBE BPEIHOCTH KOCPUIMJCHTa KOJU KapaKTEpPHIIE OJHOC CEPHjCKUX U
MApaJIeITHNX KaTAUTETA (0 U ), IPH UCMY J& Q1 R 3 Qg wvvveeeiiiiiieiiitiiee e ittt e e e sttt (11)

Haupratu nieMmy MoHo(a3HoOr ayTorpaHc(hopMaTopa U M3BECTH M3pa3 3a OHOC MpoJia3He U THrcke cHare. (9)

Jatu TpaHcdopmarTop Tpeba jaa pajau mapajeiHo ca TpaHchopmaropom cipere Ydll, ucte HOMUHAIHE CHAre
M HamoHa KpaTKor cmoja, mpeHocHor omnHoca 20/0.42 KV. Tlpukaszatu kako Tpeba meljycoOHO moBe3aTH
KpajeBe MpuMapa M CeKyHIapa oBa JBa TpaHc(hopMaTopa Kako O ce MMajia MUHUMAJTHA CTpYja U3jeIHaYCHha.
Onpenury BpeHOCT CTpyje M3jelIHaYCHa KaJia TPaHC(HOpMATOPH pajie TApaieiHO Y IPA3HOM XOIY. ......... (12)

Onpenuru da3He W THHUjCKE CTPyje TpuMapa U ceKyHnapa ako je mmely kpajeBa A u C mpumapa J1oBejicH
HarioH edektuBHe BpeaHoctu 20 KV, a Ha KpajeBe CEKyHAapa je NPUKIbYYEHO CHMETPHYHO TPOo(ha3HO
pe3ucTuBHO onrepehemse ormopHOCTH Ry = 1 Q/DA3H. ....c..vviiiiiiiecii e (12)

Hcnur tpaje 180 munyTa, a Apyru KoJ0KBHjyM (mutama 6-10) 120 munyTa. J[03B0/bEHO je MoceJ0BaHm-€¢ CAMO je/IHe CBeCKe 3a paJ u
koHuent. [lpeupratu oHO IITO HMje 32 Mperyien.

¥ Beorpany, 9. 2. 2019. Ipo¢. np 3opan JlazapeBunh

IIpod. ap. 3opan Pagaxkosnh
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2. C o003mpoM Ha TO J1a je HAIlOH Halajama HEMpPOMEHCH, YKynaH ¢uykc mo ¢(as3u (Hamorajy) Ouhe WCTH.

Melyrum, ¢ 003upoM Ha TO Jia je caja jeaHa TpehrHa HaBojaka HAMOTaHA Y CYIPOTHOM cMepy, QIIyKC Y je3rpy
(¢dmykc kpo3 HaBojak) Hehe OUTH UCTH:
U, 2 1 1
W, = =NO=—NDP'—=—N,®"==N,P'
2r f 3 3 3
rae je:
e y;—ykynaH ¢uiykc (asHor HaMmoTaja mpuMapa (UCTH y o0a ciydaja);
o O - (ykc 10 HABOJKY Y CIly4ajy KaJia Cy CBH HABOJIM HAMOTAHH y UCTOM CMEDPY;
e @' — ¢nykc no HABOJKY Y ciiy4ajy Kaza je 1/3 HaBojaka HAMOTaHa y CYNPOTHOM CMeEpYy.
Onyke o HaBOjKY he y pazMaTpaHOM ciydajy OUTH jeIHaK:
' =30
na he u MakcuMaHa VHAYKIMja y TBOxkD)y Ourn 3 myTta Beha HEero y OpurvHa HOM CIIy4ajy:
B, =3B,
V3 npeTnocTaBKy Ja je 3acuhiehe MarHeTCKOT KOJia 3aHEMapJbUBOY, MOXKE CE O[PEIUTH HOBA BPEHOCT CTPYje
Hpa3HoOT XOJ1a Ha OCHOBY ciieiehnx penarmja:

o Mo
R, ’
§N1|6—;Nl|6 ur =13=91,=207 A
Q' =30 = =—=2
R, 3R,

JloOujeHa BpegHOCT CTpyje Mpa3HOr Xo/la CBeJeHa je Ha ceKyHmap. Kako je ouekuBaHO 1a ce TpaHc(opMaTop
Haraja ca CTpaHe MpuMapa, MoXKEJbHO je CBECTH OBY BPEIHOCT HA MPUMapHy CTpaHy, M TaJla OHA M3HOCH:

, lob,  207A _239A

o1f =~
n 20/ (04/43)
Bpennoct ryburaka y rBoXDy cpasMmepHa je KBajapary uHAyKimje (c o03mpom Ha To na je IlTajumurion
KOe(UIMEHT jelHaK 2):
2
B/

m

1V peamnocty, 0BO je BpJo rpy6a MpeTIOCTaBKa, jep je MHAyKIMja Y MarHeTCKOM Koty 3 myTa Beha o Bpemmoctd Kox
OpUTUHAJHOT TpaHc(opMmaTopa, ma Ou MarHeTCKO KOJIO y OBOM cilydajy O0mio y ny6okoM 3acuhemy, U CTpyja Ipa3HOT Xo4a Ou
Ousia Beoma BemKka, BepoBaTHO Beha u o1 HoMuHanHe c1pyje. 1Ito ce ryOutaka y rBoxxly THue, OHHM 3aBUCE OJ] MAKCUMajHe
BpPEAHOCTH MHIyKLHje, TaKO J]a OBa MPETIOCTaBKa HE yTHUE Ha TAYHOCT MpopadyHaryOuTaka y rBoxly.



3. IIX (u3BejeH ca HUCKOHAMOHCKE CTPaHe):
mr_ Yz _ (400/43)°
: R, / 3 310

I”

no=leE 12 =23 -1.342° =22.96 A

U,y 400/4/3
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KC (n3Be1eH ca BUCOKOHANOHCKeE CTPaHe):
14 P n " R”
Rf = Ik2 :4.80mQ:>R1zR2z7k:2.4OmQ
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U, =U, =800V (da3na BperHocT HamoHa kpaTkor crnoja ca BH crpane)

o _Ge6TA
U

1nf

U
grozl Va1l 800 1

N 1 n’ 6.667 86.6°

=16 mQ

X /4
X! =\Z!?—R!* =1526 MQ = X", ~ X_, - =763mQ
3aMeHcKa mema ca napamMerpuMa 1 BCJIMinHaMa CBCJICHUM Ha HH CTpaHy:
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4. Ornrepeheme Ha kpajeBUMa CeKyHIapa MOXe CE H3Pa3HTH Kao:
Sy, =P, +]Q,=0.8S§, +])0.6:5, = (320+ j240) kVA

JlonaBameM OaTepHje KOHIEH3aTOpa, MEHa CE PEeaKTHBHA CHAra Ha KpajeBHMa CEKyHmapa, Tako na he y Tom
clydajy YKyIiHa KOMIUIEKCHA TPUBHIIHA CHAra Ha KpajeBHMa CeKyHIapa OUTH jeJHaKa:
§p,komp = Pp + J(Qp _QC)
ITag HamoHa, Tj. BETOBA MOAYKHA KOMTIOHEHTa, JIaT je Kao:
Au~a=f(u,cosg+u,sing)
W3 ycnoBa 11a je maj HaTloHa jeJIHAK HyJIM, MMa ce Ja Tpeda J1a Baxu:
. u  Qp-Q R
u cosp=-u,sing=>tanp=——= "L "= =Tk
U, PIO U, Xy
BpemHocTH OTTIOPHOCTH 1 peaKTaHce KPaTKOT CTioja M3padyHaTe Cy Y IPETXOMHOM 33aaTKy, Ila CE IMa Jia je:

Qp _QC
P =-03145= Q; = Q, +0.3145P, =[340.6 kvar

p
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6) PCUl = 3(PJ v T Pdod LV) = 76548 W
PCUZ = 3(PJ pyv Pdod HV) = 135327 W
Pcc = Po + (Pgtot - Po - Pcu1 - Pcu2) = 52475 W

6. Ilouerak Tekcra: IlormaBiee 6, cTpana 5 wcmox cimke 6.3., 10 Kpaja cTpaHe 7 + objammeme ¥, (Tpeha
dopmyna Ha cTpanu 4.

7. TlormaBise 6, Cirka 6.23 u Crivka 6.25.
8. Opnespak 10.3., 10 w3pa3a 3a OHOC TPOJIa3HE M THIICKE CHATre OKO CpEeJIUHE CTpaHe 9.

9. Bexropcku qujarpamMu U meMma Be3a NMpUKJbydaka IpuMapa U CeKyHaapa JaTuX TpaHc(hopMmaTopa MpHKa3aHd
Cy Ha CIIMIIL
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C 003upoM Ha TO J1a ce MPEHOCHN OTHOCH JJaTHX TpaHc(opmaTopa Mel)ycoOHO pasivKyjy, 3a aHaJl3y
napaJiesTHor pajia Ouhe MpuMereHO eKBUBAJICHTHO KOJIO J1aTO HA CIIMLM WCTIO.



[TapameTpy y eKBHBAJCHTHOM KOJy IPE/ICTaB/bajy e KBUBAIeHTHe (ha3He HANOHe Ha CTPaHHU CEKyHIapa, U
HMIleJaHce eKBHBAJIEHTHE 3Be3/Ie, Takohe CBeICHe Ha CEeKyHIap. AKTHBHA KOMIIOHEHTAa UMIIEIaHCH KPaTKOT
crioja Ouhe 3aHeMapeHa, Na BeJIMYMHE €KBUBAJICHTHOT Koja nMajy cienehe BpemHoCTH:

Ug
E|:$:231V
1l
E, =U—\/°§2=242.5v
u. | (Ug)
7 :jXY:ju_k_ZY :juk 2f:juk Uoz/\/g :juk 02 ~ {16 mQ
— K 100 7 100 1), 7100 S /(\/§u(;2) 100 S,
U|| T (UII )2
Zo = XY je gy U 22t g Ug/\3 _j e T2 4764m0
S =Ihar = Ja5en =I5 =109 [sn“ /(3U(;I2)}\/§ 100 S,

[Tpu ToMe, HamoOH KpaTKor croja oba Tpancdopmaropa jeaHak je Ux = U /U1, 100 = 4%. TlpumeTuru na cy
Haronu o0a TpaHcopmaTopa y a3y, 3axBasbyjyhn ToMe MITO Cy KpajeBu jaBa TpaHchopmaTopa MehycoOHO
TMIOBE3aHH TAKO J1a He TOCTOjU (pa3HM packopak m3Mel)y HamoHa ceKyHaapa.

Ha ocHOBy naTor eKBHBaJIeHTHOI KOJa M JOOMJEHMX BPEJHOCTH HATIOHA W MMIEIAHCH, JIAKO ce Jo0Mja /1a je
CTpyja m3jeTHAUCHA Y MPA3HOM XOJY jeHaKa:
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10. [Ilema Be3a koja oATOBapa ONMKUCAHOM PEKUMY ITPHUKa3aHa je Ha CIUITA UCIT O/,
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JenHaunHe PU3MYKe OUUITIETHOCTH Y (a3HOM JOMEHY U Y JOMEHY CUMETPUYHUX KOMIOHEHTH |
- Ilpumap:



U,=U=U,+U, =U
U,+U,+U,=0=U, =0
Iy =0=>1,-1.=0= (@ -a)l, +(@-a’)l,=0=1,=1,

- Cexynnap:
U, =R, Usg +Uy U =R (1 + 15+ 1)

2 2
U, =R, I, =@ Uy +aU, +U =R (@1, +aly +15)
2 2
U =R, aU,, +a'Uy, +U, =R (al, +al, +1,)

Jlare HamoHCKe jelIHAYMHE CEKyHJapa MOTY CE€ CBECTH Ha jeIHOCTAaBHH]Y (OpMY jeTHOCTAaBHUM
MaTeMaTHYKUM MaHUIynanyjama;

Usq :Rplzd
U2i :Rplzi
Uzo:Rplzo

Hamoncke jemnaunne TpaHchopMmaropa Koje MOBe3yjy HamoHe mpumMapa u cekynaapa y di0 momeny
riace (IorielaTH eKBUBaJIeHTHA Koj1a 3a O, I 1 0 KOMIIOHEHTY HCIIOJ):

Ul’& _Zklzd =U2d Ull; :(Rp +Zk)|2d
Ul’;_zklzizuzi :>Ul’;:(Rp+Zk)|2i
U{:)_Zklzozuzo O:(Rp+zk)|20

onaxie je l20 = 0. Jlakne, y mocMaTpaHOM KOJIy HE ITOCTOje HY/IT€ KOMIIOHEHTE HalloHa U CTpyja.

lld" _|2d
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Hame, umajyhu y Buy na je:
g =—li
Ia:_IA/n:_Ile | =l =1,
2i — N

3HaK MHHYC je Mociequlia IMO3ULKja XOMOJIOTHMX KpajeBa (morjenaTd ILeMy Be3a Ha IOYETKY
penewa). Jlakie, BaXu jeIHaKOCT JUPEKTHE U MHBEP3HE KOMIIOHEHTE cTpyja cekyHaapa. Cana ce Ha
OCHOBY HAIlOHCKUX jeJHaYMHAa y TJOMEHY CUMETPUYHUX KOMIIOHEHTH UMa J1a je:

" " U” +U’: U" Ro U/n
U -i-UliZZ(Rp_’_Zk)IZd:>|2d:2(|;j +Zl):2(R +Z,) i Zé
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dasHe (MICTOBPEMEHO U JIMHU]CKE) CTPYje CEKYHIIapa Cy jeIHaKe:
l,=1,,+1, =2I,, =230.94 A

I, =a’l,, +al, =—1,, =-11547 A
|_=al,, +a’l,, =—1,, =-115.47 A
dasHe cTpyje mpuMapa:

=115.47 A




=1y, +1, :—%(l2d +|2i):—%|a =-267A
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Jlvuamjcke cTpyje
ly=1,—1;=—4A

ly=1g—1c.=0A
ly=lc—1,=4A



