EHEPFETCKU TPAHC®OPMATOPMU (OI'3ET)
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Beorpan, 03.12.2012.

TpodpasHM yrbHM  OUCTPUBYTMBHM  TpaHcopmatop MMa HOMUWHaNHe noaaTke:

Sn=1600 kVA, U1/Ugz = 20/0,4 kV, f =50 Hz, cnpera Dd10. WtajHMnuoB koeduumjeHT je 2,
6poj HaBojaka npumapa je 1124 n Pyn/Pvyn=4. lpu ncnutuBawy TpaHcdopmatopa Yy
orneguma npasHor xoda v KpaTtkor croja, obujeHn cy cnegehn nogaum:

10.

MX:Upg=400V, lp=254 A, Po=2500 W
KC: Uy =600V, Iy = 20vV3 A, Py = 7519 W, cBefieHn Ha 75°C

Hauptatn wemy Be3a HamMoTaja W BEKTOPCKM Aujarpam HarmnoHa npeacTtasrbajyhm
HaMOTaje Kao KaremoBe 1 03Ha4YnTU KpajeBe HaMmoTaja (nodeTke un kpajese). (12n.)

Oppeauntn NpubnmkHO MHAYKUMjY Y je3rpy gator TpaHcdopmMaTopa ako je no3HaTo Aa je
npuMsbeHa peakTuBHa cHara y npasHom xogy 17,5 kVA, maca jesrpa 1586 kg, a
cneundunyHa peakTnBHa cHara qre = 2,7 VAr/kg. (12n.)

AKo ce (ppekBeHuUmja 3agaTor TpaHcdopmaTopa noseha 3a 10 %, a HanoH Hanajaka 3a
5 %, oapeanTn HoBY cHary ryéutaka y reoxhy TpaHccopmartopa. (12n.)

HauptaTty BeKTOpCkM aumjarpam 3a npyyYyaBake BUXOPHMX CTpyja y HamoTajuma
TpaHcdopmaTtopa y3 kpaha objawrera n gedmHmunjy dungosor cadnHuoua. (12n.)

N3payyHaTn cBe napameTpe ekBMBanNeHTHe 3aMeHcKe LwemMe gaTor TpaHcdopmMaropa Ha
BH ctpanun. Hauptati wemy ca ynucaHum OpojHUM BpegHOCTMMa napameTtapa U CBUM
ernekTpu4HUM BennymHama. (16n.)

Mpn kom pakTopy cHare ontepehewa HacTyrna MakCMManHW nag HarnoHa HOMWHaMHO
onTepeheHor TpaHcopmaTopa 1 KonmMko oH n3Hocn? Konuka tpeba ga 6yae peaktveHa
cHara bartepuja koHOEH3aTopa Koje ce MpuKIbyyyjy napaneHo ca gatum ontepeherwem
Tako Aa HemMa naga HarnoHa Ha KpajeBuma TpaHcdopmaTopa? AKO OCTaHy MpUKIbyveHe
camMo KoHAeHsaTopcke Oartepuvje ogpenuTu KONMMKO Taja M3HOCKM HarnoH CcekyHaapa
TpaHcdopmaTtopa. Kopuctutu ynpowheHy dopmyny 3a nag HanoHa. (16n.)

Kapa Hactyna wmakcumanHu moryhum crteneH uckopuwhewa cHare 3agartor
TpaHcdopmaTopa M KONMKo M3Hocu? 360r yera ce OUCTPUBYTUBHU TpaHchopmaTopu
NpOojeKTyjy Tako Aa MMajy MakCumarHu cteneH uckopuwhera cHare npu S<S,? (10n.)

OppeouTn TEPMUYKY BPEMEHCKY KOHCTAHTY 3ajaTor TpaHcdopmaTtopa Kao XOMOreHor
Tena, ako ce 3Ha fa u3 oxnafheHor ctawa 3a 2 h goctuke nopact temnepatype og 30 K
npu ontepehemwy og 1320 kVA. (10n.)

Hauptatn BepTukanHy pacnogeny TemnepaType Yy TpaHcgopmaTopy, O3Ha4uUTu
KapakTepuctmyHe Tadke M gatm kpaha objawrena. Kako ce ogpehyje Temnepartypa
Bpyhe Tauke? (10n.)

M3BecTun n3pase 3a nopehere No NPBOM KpUTEPUjyMY: HanoHa, cTpyja, NPUBMAHMUX cHara
n rybutaka gea TpaHcopmaTopa CrimyHUX KOHCTpykumja. (10n.)

KonokBujym Tpaje 3h. ZnoeHa = 120. [o3BorbeHO je kopuwhewe camo BexbaHke 3a pap.
MpeupTaTh WTO HUje 3a npernea.
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2. 3a npoueHy BpeaHOCTU TycTMHE (oflykca Yy jesrpy MOXe Ce WCKOPUCTUTU NpuGnnkHa
dopmyna 3a peakTUBHY cHary TpaHccopmaTopa y NpasHoOM Xody Koja rnacw:

Qo = Mpeqre + 440B,E;
MowTo je nHaykoBaHa emc-a Nno HaBOjKY:
o Urng  20-10°
7N, T 1124

=17,79V

MakcumarnHa nHaykuumja y jesrpy je:

Qo — MpeGre 17500 — 1586 - 2,7
B = = ~1,69T
m 440E, 440 - 17,79

3. MpBO je NOTpebHO M3pavyyHaTU HOMUHaANHe rybuTke ycnen xucrtepesuca U BUXOPHUX
cTpyja:

Ppon = Pyn + Pyn = 5Py, = Py = 0,2Pp,, = 0,2 - 2500 = 500 W = Py, = 2000 W
Capa Tpeba ogpeamTn NpomeHy oBux rybrtaka y HOBUM yCrioBUMA Hanajama:

PV

Pyn

Uy \’ U \’
=< ! > = Py =PVn< : ) =500 - (1,05) = 551,25 W
Ulnf Ulnf

B () (B = (D) () () = () ()

o fa\( Un ° 2000 (1,05)?
:)P”_P””<7>< ) !

Pp. = Py + Py = 551,25 + 2004,5 = 2556 W

= 20045W
Ulnf

4. TEOPNJA



5. MX: Orneg je paheH ca HUCKOHAMOHCKE CTpaHe ca HOMMHANHWM HanoOHOM Tako Ada ce
napamMeTpu Mory uspadyyHatn QUPEKTHO ca NpuMmapHe cTpaHe KopuwhewemM HOMWHASHOr
NpUMapHOr HanoHa U MeEpPEHe cHare:

Ufns  20%-10° Upng 20-10°
= = =480 kQ =1, = =
Py,/3~ 2500/3 @7 R,  480-103

ly1 = —102 %2 — 254 04 = 0,293 A =293mA I, = ’12 — 12, =290 mA
— . — . =0, = mA = = = m

Raq =0,0417 A = 41,7 mA

Upng  20-103
X = = ~ 69 kQ
S 0,29

KC: Ornep je paheH ca npMmapHe CTpaHe 1 TO ca CTPYjOM Koja je Mawa Of HOMUHarHe
cTpyje:

L Sn 1600 9674

=3y, 3-20 7
3aTto ce Mopajy npepadvyHaTtu HanoH KpaTKor crnoja u rybuum y 6akpy Ha HOMUHanHe
BpeaHoCcTu 360r npopayyHa Koju cnefge y HapegHuM 3agaumma. NapameTtpu He 3aBuce of,
javynHe cTpyje na je npema Tome:
P, 7519

Ry,
312, 3202 T2

Uy 600
Zk:I_"fzﬁzson:»Xk: /Z,i—R,%zZ%ﬂ
kf

.
:XalzX02=7=14,7Q

Ry

3,13Q jl4,7Q j147Q 3,13Q
o———+—TIN—— TN ——3——o0
A —_— — A
1“_ 293 mA| O
41,7 mA| | 1290 mA
U, 20 kV . Uy’
490 kQ j69 kQ
(o l O

Capa ce mory n3payvyHaTu U HOMUHanHe Bpe4HOCTU HanoHa KpaTKor cnoja u rybutaka y
Bakpy:

Iiny 26, Urn 800
Ukn:UkE:600 20 z800V=>ukn:m100=m100=4%
Lins\° 26,7\2

6. 3a noTpebe oBor 3agaTka yBewhemMo cnegehy anpokcumaumjy:
Auy, = a = S (Upy COS @ + Uy, SIN @)

[a ©u npoHawnun akTop cHare npyM KOM HacTyna MakcumanHwu nag HanoHa Tpeba Hahwu
N3BOA roph-e (PyHKLMje MO yriy ¢ N ndjegHavymTn ca Hyrnom:



d(Aw) . Uaen
= —UpSINQY + U, COSP = 0= tangp = — = tan @y
d(p Urn

KoMnoHeHTe HanoHa KpaTKor crnoja u3Hoce:

P 13,4
Upp = 22100 = —— - 100 = 0,838 % = Uy = [uZ, — uZ, = /16 — 0,838% = 3,91 %

Sn 1600
u, 0,838 _
COS 1 = COS P, = = = 0,21 vHg. = sinp; = 0,978
Ukn 4
u?, + uz
AUy = Upp COS @ + Uy SIN P = ——— = Uy, = 4 %

Ugn

100 100
AKO Hema naga HanoHa Ha KpajeBMMma TpaHccopmaTopa Taja je:

Au 4
=>U02<1——)=400-<1——)=384V

. Urn
Auy, = a = + =0=t =- == =—0214
Uy, a ,B(urn COS @ T Uyxpn SIN 90) an ¢, Uxn tan @y,

Ca,qa ce MOXe ogpeanTn peaktnBHa CHara 6aTep|/|ja KOHOEeH3aTopa.
Spsing; — Q. 1600 0,978 — Q.
S,cos@,  1600-0,21

AKO oOCTaHy npukibydeHe camo OaTepumje KoHOeH3aTopa Taga je nag HamnoHa Ha
CeKyHOapHUM KpajeBumMa:

tan @, = —0,214 =

= Q. = 1636,7 kVA

sing; =—-1=cosp3 =0, f =%= 1,023

n
a = fu,sing; =—1,023-391 =~ -4 %
Au%=a[%] ~—4%

U,=U Au U U (1 Au) 400 <1+ 4 ) 416V
— = e = —_— ] = . —_—] =
27 702 40 02T T02 100 100

7. AI'ICOJ'IyTHI/I MaKCMMyM CTelneHa I/ICKOpI/IUJheI-ba CHare HacTtyna 3a:

_ [P _ [2500 _ _,
Pm= |p = |13a00 =043, cos¢=

Ma je makcumanHu cteneH nckopuwherwa cHare:
BmSn 0,43 - 1600

= = = 0,9928 = n,,,¢, = 99,289
Tm =g S 2P 0431600 + 22,5 m.% %
TEOPUJA
8. Ako je onTtepehere TpaHcdopmaTtopa 1320 kVA penatmBHo ontepehere N3HOCK:
_ 1320 0.825
~ 1600

Ma he MmakcumarHu nopacTt TemrnepaType O4HOCHO TeMnepaTtypa ycTarbeHor ctaka ouTu:

B2P.n + P, 0,8252 - 13400 + 2500
O _ 65 = 475K
Pien + P 13400 + 2500

0, =0



Ha ocHOBYy oBoOra v jegHaunHe 3arpeBama y3 YCroB [a je NoyYeTHa TemnepaTypa jeaHaka
Hynn [Jobuja ce TpaxeHa TepMuMyka BPEMEHCKA KOHCTaHTa TpaHcdopmatopa Kao
XOMOreHor Tena:

ot —t =
6=30K=9m(1—eT)=>T= - —2h

0 30
n(1-5) =n(1-475)
Ako ce npukrbyun gopgatHo ontepehewe oa 400 kVA Taga he penatuBHo ontepehemwe
ouTK:

MopacT TemnepaType kojy 6u TpaHcdopmaTop 4OCTUrao kaga 6w pagno 6eckoHa4yHo ayro
ca gatmm ontepehetem U3HOCMK:

BPun + Pon _ . 1,075 - 13400 + 2500
M Pen + Pon 13400 + 2500

Bpeme koje je noTpebHO TpaHcopmaTopy Aa AOCTUTHE MaKCMMariHM HOMUHaNHW nopact
TemnepaType ca HoBuM ontepehewem U3Hocu:

0, =0 = 735K

t t
0 =65K=00eT+ 0, (1 —e“T)

Hm—0> (73,5—65
= —2-Iln

t:—T-l ( N
= - 73,5 — 30

)=3,3h

9. Teopwuja
10. Teopuja



