EHEPI'ETCKHU TPAHC®OPMATOPHU (13E013EHT)
- jyn 2023 -
Beorpan, 2.7.2023.

Tpodasuu ybHH AUCTPUOYTHBHU TpaHchopmarop ca HoOMUHaNHUM momaiuMa: S,= 1000 kVA,
U1/Uo2=10/0,42 kV, f=50Hz, cmnpera Dynll wMa HOMHHAJIHM MOpacT TeMIlepaType HamoTaja
Omn = 65 K 1 uciuTHBaH je y oriieinma rnpasHor Xo/1a ¥ KpaTKor croja Ha Temrepatypu ox 20°C mpu yemy
je mmepeno: Up=Ugz, 10=42,6 A,Po=1,3kW, uUx=500V, lx=52 A, P« = 12 kW. JlonaTau ryoumm
Ce MOTY 3aHEMapHTH.

1.

Hanpratu meme Be3a u BEKTOpCKU JHjarpaM HaroHa MpeacTaBibajyhn HamoTaje Kao KajJeMOBE M
O3HAYUTHU CBE MPHUKJbyUYHE KpajeBe HamoTaja. (T8)

3a jeman TpaHcopMmarop Mo3HATH Cy cienchu momamu: mpecek MarHeTHOr Kosa (Sre), My)KHHA
marHetHor kona (lre), Opoj HaBojaka Ha mpumMapy (N1), cTaTHuka KapakTepucTrka Matepujana (B(H)),
KapaKTepHCTUKA KOja OTIHMCYje YTHLIAj HAYMHA ITPeKIIanama JMMOBa MarHETHOT KOJIa U JIMHEapU30BaHe
(enmuntryne) 3aBucHocTH B(H) mpu MpekHO] ydYecTaHOCTH Hamajakba W TPH  PasIHIUTHM
BpeIHOCTHMa MakcuManHe naayknuje B. IIpu kojoj oa aBe paznuunte BpeIHOCTH HHIYKIH]jE Bmaxe 1
Bmax1, TpH uemy je Bmaxz > Bmaxt, moBpi enurice ume Behy BpenHoct. O6jacHuTH HauuH oapehBama
peakTHBHE M AaKTUBHE KOMIIOHEHTE CTpYyje Mpa3sHOI XOAa TpaHcPopMaTopa MPUKJbYYEHOI Ha
HOMHHAJIHHM HAIOH, mojiasehin 01 HaBeJeHUX MO3HATHX KapakTepucTrka. (T14)

Wzpauynatu napameTpe eKBUBAICHTHE 3aMEHCKe IieMe TpaHcpopmartopa Ha BH ctpanu u Haupratu
je ca cBUM OpOjHMM BpEIHOCTHMA MTapaMeTapa U eeKTpuIHuM BennunHama. (310)

3amgatu tpanchopmarop je onrepehen crpyjom 1 = (900 + j600) A koja je jeanaka y cBe Tpu dase.
Konuku je HamoH cekyHaapa y oBoM ciydajy? Kommko ontepelieme u kakBor kapakrepa Tpeba
NPUKJBYYUTH Ha TpaHCHOpMATOp a Ou CeKyHIapHHU HallOH nMao HoMuHanHy BpenHoct? (310)

I[Tpu koM ontepehery HacTyna MaKCUMAaJIHU CTENIEH CKopuIhemka cHare TpancopmMaropa 1 KOJIMKO
OH U3HOCH aKo je TpancdopMaTop npuksbydeH Ha Mpexy Harona 1,1U1,? (310)

3amatoMm TpaHchopMaTOPy ce MapayieHO Npukbydyje Tpanchopmatop cHare 630 kVA, namoHa
U1/U2 = 10/0,4 kV, Hamona kpatkor cmoja ux = 6 % u crnpere Dyn7. Konuka he Outn penatuBHa
cTpyja m3jennauema y HH HamoTajuma 3amaror tpancgopmaropa? /la i je oBakaB pexuM paja
JI03BOJHEH U €BEHTYAITHO, 110]1 KOjUM yciioBuMa? KoJMkH je 0IHOC TeXHHA OBa J[Ba TpaHCPopMaTopa
aKo MMajy UCTY MaKCHMaJIHY HHAYKIHM]jy U rycTuHy ctpyje? (312)

HanpraTu nujarpaM npomMeHe TeMieparype 1o 3aTBOPEHOj KOHTYPH CTpyjamba yJba TpaHcdopmaropa.
Ha cnuim nmpukaszati u npuOIMKHA 0OJIMK TPOMEHE TeMIIepaType HaMoTaja 0 BUCUHH, YKIbY4yjyhu
W TeMIepaTypy HajToluidje Tauke. Ha 1Be o/BojeHe ciHMKe MPHKa3aTd OCHOBHH edeKar 10 Kora
J0J1a37 Kazia ce yKibyde BeHTHnaropu (npenaszak u3 AN Ha AF xnaheme) u xkaga ce ykipyde mymie
(mpenazak ca ON nHa OD xnaleme) y OJHOCY Ha CUTyalMjy Aa Cy MCKJbYYEHH W BEHTHJIATOPU U
nymre). [Topehame Op3uHe cTpyjama Quiynna (Ba3ayxa U yjba) A0BOAU 110 noBehama KoedulujeHTa
npesacka TomioTe crpyjameM. [loBehame Op3uHe cTpyjama yiba JOBOIU A0 CMabEHha BEPTHKATHOT
rpaaujeHTa temmeparype yjba. (T12)

CkHIUpaTy TPOMEHY BPETHOCTH CTPYje KPATKOT CII0ja Y TPH MEpHo/JIe HAKOH HACTaHKa KPATKOT CI10ja
3a TPpH CiIydaja, KaJja je jeJHOCMEepHa KOMIIOHEHTa CTPYje KpaTKor CIoja MO3UTHBHA U jeaHaka: a) Oko
50 % BpenHOCTH KOjy OHa HOCTHKE Y Cly4ajy Ja Ce KBap JIeCH y HajHETIOBOJbHHUjEM TPEHYTKY,
0) Hymna, B) Makcumainno Moryha (Tipu HajHENOBOJBHU]EM TPEHYTKY KBapa). [locMaTpartu Kparax cIioj
J10 Kora je jgoiuio mpu HeonrepeheHoM Tpanchopmatopy. (T12)

W3pauyHaTu TMHHjCKE CTpyje IpuMapa U (hazHe HallOHEe CeKyH/Iapa 33/1aTor TpaHc(hopMaTopa ako je
ca cekyHnapHe crpane onrtepehen crpyjama la = (900 - j400) A, I, = (500 - j200) A, I =0 A. (312)

Hcenur tpaje 180 min. /lo3Bo/beHo je mocenoBame caMo jeHe cBecke 3a paj u Konuent. [lpenpraTu
OHO LITO HUje 3a MperJie.
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2. IlpenaBama, [lornassee 2.
Bpennoct marneTHe HHAYKIHjE y je3rpy ce u3padyHaBa KopuinhemeM jennaunne (2.29).
Crpyja maraehema: onespak 2.2.1.
AKTHBHA KOMITOHEHTA CTpYje MPa3Hor X0/a je jelHaKa KOJIMYHUKY ryOuTaka u HarmoHa. ['yOumm:
TeKCT ucnoj cinuke 2.16. Behy nospiinny nma enurnca Koja BaxH 3a Braxe > Bmaxt.

108 U
3. I, = S, _1000-10 =3333A, I, =1,- 1”f—33330 A[3=13745A

3.U, 3-10-10° U,, 42
'— Usn =3'102'106 =230,8kQ = | _Yi 10-10° =0,0433A
° PB/3 1300 ’ ° R, 2308:10°
U, 0,42
| '=1 - —426. =1,033A= 1, =,/1,%-12 =1,0321A
’ > U2nf \/5'10 8 ’
U 10°
_ o 101075 e0rn
‘1, 10821
I, =%=30A, l,, =3333A=U, =U, 'IL=500 %_5555V
235+75
Pd = O j—t Pk,20 PCu 20° —12 kW s PCU]75O = PCu’ZOO m :14,58kW

2
|
Peu. 750 = Peuzse (Il_an =14,58- (32§3j =18kW

kf

_ Peu,75n _ 18000 . R

= = —54Q0=R ~R,=—£=270
“ 312, 3.3333 RER=5




U
Zygo = Uygs =h'100=@'100=5,6%:>2k = U _ﬂ'm=16,89

U, 10000 100 I, 100 3333

X, =+/Z2—RZ? =,/16,82 -5,42 =1591Q = X, ~ X, :%:%91: 7,960

2.7Q 17.96(2 2,7Q 17,960

e—— 00060 N
A 1.033A A

L 11L0321A 0.0433A '

Uw=10kV 19.69kQ 230,8kQ) U's

110817 _

4. 1, =13745A, I:\/9002+6002:108L7A:>,B:| = 13745 "
2nf ’

0,787

P 18
Uy, = SL 100= 5100 =18% = U,,, = JuZ,, —u?, =1/5,6%-182 =53%

cosp=—209 _ 0832 sinp=—00 _055
10817 10817
a=/(u cosp—u, sine)=0,787-(1,8-0,832-5,3-0,55) =-1115% 2
p (U, cosp=u,sing) ( ) Lo Au—a+ 2 —1025%
b=/f(u,cose+u,sing)=0,787-(53-0,832+18-0,55) = 4,25% 200

U, = (1+ %j 420 = 424,3V
100

Q+Q,
P

Auza=0:>urCOS(p+UXSin¢)=O:>tg(0=—&=
u

X

S =(P+jQ)=4/3U, 1" =+/3-424,3-(900 — j600) = (661,4 — j440,9)kVA

Q, = _U P-Q= —% -661,4 +440,9 = 216,3kVAr unmykrusHo
u

X 1

5. P'=11°-P, =1573W , B = LI @zo,zges:s =B -S, =296kVA
0 On max Pkn 18 max max n

2R 21573
Mnax =+~ =T Hoar

ﬂmax Sn Cos¢max -

=0,9894 =7, =98,94%



U, 10-4/3 U, _10'\/§=43,3:>An%=1—&=—5.1%

n = =———=412 , n,= - =
UOZ 0,42 U02 0$4 nl
An,
§ = | % = 51 =33,72%
S 1000
Uy + =" Uy, 5,6+—630 -6

n2

- MOXK€ TPAjHO J1a pajyl aju ca MainuM onrepehemem

4
U~ 1-P=s-U -1 b b S
Sz I2 I2 Sz
3
m,G~I3:>i_IA3 I_lzgi i_(slj =141
2 I2 I2 Gz Gz Sz
Bucuna 1 Aeuvh
1
H AeNam—que th
/
hn /
/
Yreey /
XnaaHaKy H:n;l;igjy /
/
h
" lkeNam-ulje /
/
/
hr/2 //Haw oTaj
/
Rah-han //
A—
Nan AeNam-que
Bud Busr eug Osr Ve
ABun

[Ipenazak u3 AN Ha AF x1aheme: untaBa cimka ce moMepa TpaHCIaTOPHO Ha JIEBO.

ITpenazak ca ON Ha OD xnaheme: cmamyje ce Abyn, HEIITO Mambe ce cMambyje Abham-ulje, @ JOLI

Mambe Osr.
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