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3AJATAK 1: Typ6oreneparop y TE Mopaa uma cienehe mapamerpe: S,,=150 MVA;
P =120 MW, Q,,=90 Mvar, U,,=13,8kV; cosp,=0,8; x,=181% .

Axo je renaparop omnrtepehen ca P=/00 MW, npu HOMHHAJIHO] CTpYyju ToOyae u
HOMUHAQJIIHOM HaIlOHY, M3pauyyHAaTH KOJMKY pPEaKTHBHY CHAary ojaje y eJeKTPOCHEPreTCKH
cucteM. AKTHBHE OTIIOPHOCTH HAMOTAja CTaTopa 3aHEMapHTH.

Pememe:

3aMeHCKa IemMa TypOoreHepaTopa 3a peXMMe paja Kajia je TeHepaTop MPHUKJbYYCH Ha
Tpoa3zHy Mpexy ca JUPEKTHUM PEIOCIeIOM HAllOHA HAa HETOBHM CTATOPCKHUM MPUKIbYUIIMA
MpUKa3aH je Ha CIMIM (Ha CIUIN Cy Ha3HAaueHEe BEJIMYMHE KOj€ OATr0Bapajy HOMHHAITHOM PaJHOM
pexumy). Ha ocHOBY mojiaTaka Koju ¢y JaTH 32 HOMHUHAIIHU PEXHUM pajia TeHepaTopa, MOXKe ce
OJPEIUTH EJIEKTPOMOTOpHA CHila ycies mobyzne reHeparopa (E,,) Npy HOMHHAIHO] HOOYIHO]
CTpyju TeHeparopa.
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Ha ocHOBY 3aMeHCKe 1eMe reHepaTopa MOXKe ce HamucaTH cieneha penanumja:
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VY mperxoaHoj jenHauynHu CBU HanmoHH cy mehydasznu, cBe cHare cy Tpodasne, a ctpyja I je
(¢UKTHBHA padyHCKa CTpyja TeHeparopa, Tj. cTBapHa (a3Ha crpyja (Koja MpOTHYE Kpo3
CTaTOpCKe INPUKJbYYHE IIPOBOJHHKE) MOMHOXKEHA ca +3, OHOCHO [ =31 ;. Cunxpona

peakTaHca renepaTopa X, Ipe/cTaB/ba 30Up PEaKTaHCE pacullamba CTaTOPCKOI (pa3HOr HaMOTaja
X, u peaxkrance MarHehewa JX,, kaga Ou ce TIeHepaTop MarHeTHO ca CTaTOPCKE CTpaHe
Tpoha3HUM CUMETPUYHUM JTUPEKTHUM CHCTEMOM CTpYja.

CuHXpOHa peakTaHca TeHepaTopa (Ha HallOHCKOM HUBOY T€HepaTopa) je:

_ %D Uy o 1387
£ 100 S, 150

=2,298 Q.

YBaxxaBajyhu npeTxoHe penaiyje Moxe ce CpoBecTu cieaehu pauyH:

E_=U + 25U sin )+'x—gU Ccos
S = g T P e SO TT 7 0 ng COS P

EdexTrBHa BpeIHOCT €JIEKTPOMOTOPHE CHIJIE TeHepaTopa yclea modyae HOMHUHAIIHOM
CTPYjOM je:



X, X
E, :Ung\/(lJrﬁsm(pn)z +(ﬁcos¢)n)2 =13,8{/(1+1,81-0,6)* +(1,81-0,8)> = 35,04 kV .

[To ycnoBy 3amaTka reHepaTop je ocTao moOyheH HOMHHAITHOM CTPYJjOM IOOyne W TpH
3agatom onrtepehemy. [lomTo je moOyaHa cTpyja ocTajlla HOMHMHAJIHA, OHJAA je M IbeHa
oarosapajyha exekTpoMoTOpHa CHIa OCTaia HOMUHAJTHA.

X, P=100MW

=7
Eqn Q Qng

VYBakaBajyhu mpeTxojHy KOHCTATallM]y ¥ YCJIOB JIa j€ HAlOH Ha MPUKJbyYlIMMa TeHepaTopa
HOMHHAJIAH, HA OCHOBY YTaOHHMX KapaKTEPHCTHUKA TYpOOTeHEpaTOpa MOXKE C€ OJIPEAUTH TPaKeHa
peakTHBHA cHara Kojy Typooreneparop oaeaje y EEC.

E U X, P :
P=—"""3inf = 6 =arcsin £ = arcsin 100-2,298 1 _ 28,37°
Y E 35,04-133

g gn— ng

2
0- EpUs g Y 3504138
X X, 2298

g

13,8°

co0s 28,37 —

~102,3 M var

b

da3nu noMmepaj u3Mely HaroHa U CTpyje reHepaTopa 3a AaTh PeXHUM paja je:
0 102,3 0
=arctg| = |=arctg| —— | =50,72".
4 g( P g 100

dazopcku aMjarpaM HaroHA M CTPYja reHepaTopa 3a aHAJIM3PAHHU PATHUA PEKUM je TTpUKa3aH

Ha ciuud. Ha nujarpamy cy 3aHeMapeHu MaJOBH HaloHa Ha OMCKO] OTHOPHOCTH CTaTOPCKOT
HaMoTa. q




Ha ocHoBy (hazopckor nujarpamMa Moke ce YOUUTH Jia jé MHIYKOBaHA €JIEKTPOMOTOpPHA
cuna Eq (koja nemyje ucmpen CHMHXpOHE peakTaHce X, Ha 3aMEHCKO] IIEMH) y JaTOM PagHOM
pexxumy, o Moayily Beha o HanoHa Ha npukJbydluma cratopa U (reHepaTop je HagnmoOyhen).
Haxkie, y HaanmoOyheHOM peXMMY TOK PEaKTUBHE €HEpruje je O] reHepaTopa Ka MPEeXH jep je
HAIlOH MHCIpe] CHHXpOHE peakTaHce Behm ojf HamoHa Ha NPUKIbYYIIMMa TeHeparopa (u3a
CHHXPOHE peakTaHce). JeaH 10 oBe pakTUBHE CHare "Tpomm” ce Ha CHHXPOHO] pakTaHCH (Ha
MarHeheme MaliuHe W pacuiiHu (UIYKC) U TO j€ TakO3BaHa yHYTpallllha PEaKTHBHA CHEpruja

U2
reHpaTopa (X_ y U3pa3y 3a yraoHy KapakTepHCTUKY 10 PEaKTHUBHO] CHA3M), IPEOCTANN JIE0 ce
g

UBEKTUPA y MpeXy. YKOIUKo 0u moOyna reHepatopa Ouia Mana, OZHOCHO ako Ou Eq < U
(motnobyhena mamurHa), oHga OM TOK peakTaBHE eHeprije 0o U3 Mpeke Ka MalluHH.

Takobhe, Tpeba yountn na oOpTHH (a3op eneKTpoMoTopHe cuie E, mpeamaun oOpTHOM
¢azopy narona U (3a yrao cHare 6 ), ma je TOK akTHBHE CHare oJf FeHpaTopa Ka MpexH (jenan
MaJli JIe0 T€ CHare ce TpouM y HamoTuma cratopa (y Buny llymoBux ryOutaka) u y rBoxby
cratopa). Ako Ou TeHepaTtop paauo Kao MOTOp, oHAa Ou (a3op HamoHa Mpeamadno (azopy
€JIGKTPOMOTOPHE CUJIe, Tj. TOK aKTUBHE CHare OM OMO M3 MpeXxe Ka CHHXPOHO] MaIlluHHU.



3BAJIATAK 2: Xunporewepatop y XE  3Bopuuk wuma  cienehe — mapamertpe:
Sng=30 MVA; P,,=24 MW; Q,,=18 Mvar, cos,=0,8; U,e=11kV, x30,=147,5%,; x4=77%.

Axo je reneparop onrepeher ca P = 20 MW npu HOMHHA0JTHOM HAloOHY ¥ HOMHHAJTHO]
CTpyju 1nodyne, KOIUKy peakTuBHY cHary oaaje y EEC. AKTHBHE OTIIOPHOCTH HaMOTaja cTaTopa
3aHEMapUTH.

Pememe:

Konx xmaporeHnepaTtopa poTOop MMa pa3IMYUTE MAarHeTCKE OTIOPHOCTH y TPaBIly OcCe
noOynHor HamoTaja (d oca) u mompeune oce (q oca). Jlakie, XHIAporeHepaTop UMa Pa3ITUIUTE
MarHeTcKe OTIOPHOCTH Kaja ce ¢a3zop (iykca, Kojer cTBapa CTpyja Kpo3 CTaTOPCKH HAMOT
(peakuuja uHAYKTa), Hale y TpaBlly d U y MpaBIly ¢ Oce, OJHOCHO T'€HEepaTop MMa pa3InduTe
CHHXpOHE peakTaHce y mpaBny d m q oce. M3 Tor pasznora je y oOmmTeM clydajy 3a
XHuzporeneparop Hemoryhe GopMuparu jeAMHCTBEHY 3aMEHCKY LIEMY, I1a jé YeCTO 3a aHaJIH3y
pamHUX peXuMa MOTroAHO Mohu O BEKTOPCKOT AMjarpaMa HarloHa M CTpyja XHUIpOoreHepaTopa,
KOjU je 3a ciy4aj NPEeTeKHO HHAYKTHUBHOI onTepehema TeHepaTopa NpUKa3aH Ha CIUIH
(3aHeMapeHu Cy MaJI0BH HAIlOHA Ha OMCKHM OTIIOPHOCTHMA CTaTOPCKUX (ha3HUX HAMOTaja):

O3Hake Ha qujarpamy uMajy cienche 3Haueme:

E, —enextpoMoropHa cuia (MehydasHa BpenHOCT) Koja motuue of MnoOyIaHE CTpyje
reseparopa (y cTallMOHapHUM peXKHMHUMa pajia MPOIOPLHUOHATHA je TOOYAHO] CTPYjH),

I - pauyHcka cTpyja reHepatopa (CTpyja Kpo3 crtaTopcke (aszHe HamoTaje (KOjU Cy
BE3aHH Y 3BEJLy) IOMHOXEHA ca +/3 ),

1; - KOMIIOHEHTA pavyyHCKE CTPYj€ cTaTopa 1o d ocH,

U - mehyda3uu HanloH Ha MPUKIbYYLIMA CTATOpA.

Ep - buxTHBHA €1eKTpOoMOTOpHA cuia (MehydasHa BpeAHOCT) n3a peaKkTaHce X,.

[TpopauyH CHHXpOHHX peaKTaHCH reHepaTopa 1o d u q ocH:

L U? 2 x,, U’ 2
= ten T TSI _go50 0y JTeeZe _TTIL_5050.
100 5,, 100 30 100 S,, 100 30

Kaga je reHepaTop y HOMMHAJIHOM pEXUMY paja, eleKTpoMoTopHa cuia Eqg ce moxe
CpauyHaTH Kao:



X, PX : ,
Ey =U L& 0y i ¢ _q1, 18:3105 . 24-3105
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=17,45 £22,84° kV

[TomTo je ¢a3op HamoHa YyCBOjeH Ja KOMHIMIHMPA ca PEePEpPeHTHOM OCOM, Yyrao
reneparopa je: 6, =22,84°.

HomuHanHa ¢a3Ha cTpyja reHepaTopa MOXKe Ce CpadyHaTH Ha OCHOBY JIaTHX MOJaTaka 3a
HOMMUHAJIHU PCIKUM!

P 24

I = =
’ \/EUcosqon V3-11-0.8

=157 k4.

®da3Hu moMepaj CTpyje y OJHOCY Ha HAllOH IPYU HOMHUHAITHOM PEXHUMY je:
cosp, =08 = ¢, =36.87".
KommoneHTe cTpyje cratopa y mpasity oca d u q cy:

1, =1, cos(¢p+0) =1575c08(36,87 +22,84) = 0,794 k4;
I, =1} =12, =1,575> = 0,794" =136 kA.

Cama ce Moxe cpauyyHaTH e(eKTHBHAa BpETHOCT eneKkTpomoTopHe cuie (mehydasna
BpPEIHOCT) ycJieNl oOy/ie TeHepaTopa HOMHUHAIHOM TOOYIHOM CTPYjOM:

E, =E, +(X, - X W31, =17,45+(595-3,105)-v/3 136 = 24,15 kV.

[Tomro mpema ycioBy 3ajaTka, 3a JJaTH PeXUM, MOOyIAHA CTpyja OAroBapa HOMHHAJHO],
OHJIa je U eNIEKTPOMOTOPHA CHJIa ycliea mo0yae HoMuHamHa. Ha OCHOBY OBe KOHCTAaTaIlje MOXKe
Ce M3 YraoHHX KapaKTepUCTHKAa XHJAPOTeHeparopa cpadyyHaTh onaroBapajyhm yrao cHare
reHepaTopa U TpaxkeHa peaKTHBHA CHara reepucama Q.

E U U? ) 2
P=—""ging+—= LI sin28 = 2O=Msin6?+l L sin 260
X, 2 | x. X, 5,95 2 (3,105 595

q

9,317sin20 +44,647sind -20=0 = 0 =18,74".

[IperxomHa jemHauYMHA C€ MOXKE PEIATUBHO OP30 UTEPATHBHO PEIIUTH, TOIITO yrao CHAre
y aHAJIM3MPAHOM PEXUMY MOpa OMTH MamU OJ] yIja cHare KOju je MpopadyyHaT 32 HOMHHAJIHH
PeXUM jep je y aHAIM3UPAHOM PEXHMY CHara Kojy TeHepaTop 0J1aje CUCTEMY Mama a HaloH U
noOy/a reHepaTopa Cy OCTalld HEMPOMEH-EHH.

o Bl

ca2 2
C0818,74(,_112(sm 18,74 cos 18,74J

X X, 3,105 5,95

d q

COS@—UZ(Sinz 0 cos’ QJ _24]15-11

0 =20,02 Mvar.



3AJIATAK 3: Typ6oreneparop uma cienehe nogarke: S,=100 MVA, P,=80 MW, Q,=60 Mvar,
Un=10,5 kV, X;=160%, X;=15% (peakTaHnca pacunama (pa3sHUX HaMOTaja), HOMHHAJIHA 100y HA
crpyja I,n=450A. OnpenuTtu ogHOC Opoja HaBojaka MOOYAHOT U (ha3HOI HAMOTaja FeHapaTopa.

Penreme:

WupykoBaHa eneKTpOMOTOpHAa cwia y ¢a3HUM HaMOTajuMa [pUMapa TUPEKTHO je
MPOTOPIIMOHAIHA TTOOYIHO] CTPYjU (aKo je MarHeTCKO KOJIO JIMHEapHO) W Op3uHHM 00pTama
poropa (moOyaHor HamoTaja). EdexTuBHa BpenHOCT HHIYKOBAaHE EJIEKTPOMOTOPHE CHJIE Yy
(a3zHuM HaMoTajuma npumMapa £, 1ara je cieaehom penanujom:

£ I M,
a = \/E ’

rnae je My mehycoOHa MHAYKTUBHOCT (pa3HOT M MOOYAHOT HAMOTaja Kaja UM ce oce MOKJamnajy,
Tj.

rze cy:
N, - 6poj HaBojaka MOOYAHOT HAMOTAja,
Nr- 6poja HaBojaka (a3HOT HaMOTaja,
/ - MarHeTCcKa OTHOPHOCT MAarHETCKOT KOJIa pOTOP — CTaTop.

CuHxpoHa peakTaHca reHepaTopa X, IpecTaBiba 30Up peakTaHce pacHIlama cTaTopa X,
U peakTaHce Marnehema X, , kaza 61 ce reHepaTop MarHeTHO ca craTopcke crpane. Ha ocHoBY
JaTHX T0JaTaKa MOXe Ce U3pauyHaTH peakraHca Maruehemwa X,

X, (%) = x, (%) — x,(%) =160 - 15 =145%
v _XOU; 145105
“ 100 S, 100 100

x, (%) U? 2
x, = 0OV 1601057 00, .

=1,5986 Q) ;

€100 S, 100 100

MarseTcka OTHOPHOCT KoOJia POTOp — CTaToOp jé MCTa M ako OM ce MarHeheme MalluHe
BPIIIUJIO Ca CTATOPCKE CTPAHE, 1A BaXKH:

. . . 3 .
Y nperxogHO] penanuju KoeUIUjeHT B je mocnenuiia YWImCHHIIE Ja MarHeheme ca

CTAaTOPCKE CTpaHE BpIIIe TPU CUMTPUYHE (Da3HE CTpyje Koje MPOTHIy Kpo3 (pazHe HamoTaje Koju
cy MelycoOHO mpocTopHO TomepeHHu 3a o 120"

Kopucrehu nperxonHe jeqHaKOCTH MOTY c€ YCIIOCTAaBUTH ciefaehe aHaauTHUKe Bese:



NN, 2N

2 N N 3E,,

g=—L== PLﬂ:qu=£1pLﬂa; 2 o £ ¢
3N; 3N, 3 N, N, ‘/EIpXu :
2L,

C o03upoM fda je AaT HOMMHAIHM DPEXHM paja TEeHepaTopa, Ha OCHOBY YyraOHHUX

KapaKkTepUCTHKa TeHepaTopa MOXE Ce CpauyyHaTH MHIYKOBaHAa €JIEKTPOMOTOpHA CHJIA MPU
HOMHHAITHO] TOOYIHOj CTPYjH.

P
pEals o g0, =— =8 _0653 = 6,=3314"
L= ¥ 0 Ui 10,5
U i "X, 1,764
0, =—-—cosf, ——* £ - X,P, 1,764 -80
4 Xg

E
= - = - =2458kV = E " =16,5kV
U,sin@d, 10,5sin33,14

af \/g

Onnoc Opoja HaBOjaka MOOyIHOT U (pa3HOT HAMOTAja je:

Np 3Eqnf _ 3'1695

- - = 48,66.
N, V21X, 2-0,45-1,5986

VY npeTrxoHOM MpopadyHy je MPETIOCTaB/bEHO JIa j€ CTAaTOPCKH HaMOT Be3aH y 3Be31y (IITO

je u Hajuemhu ciay4aj y mpakcu). YKOJIUKO OM CTaTOPCKH HAMOT OHWO BE3aH y TpOyrao oHja Ou
oJIHOC Opoja HaBojaka MoOyaHOT U a3HOT HaMoTaja Ouo:

N
r _\[3.48,66.
NfA




3AJIATAK 4: CuHXpoHH XHJpOTEHEpaTop je Mpeko OyoK-TpaHcopmaTopa Be3aH Ha
caOMpHHIIE KOHCTAHTHOT HaroHa. Ha ciuim je mpukasaH pexxuM Kaja je TeHepaTop HermoOyheH.
Konuka je cuHXpoHa peakTaHca XUIPOreHepaTopa 1o ¢ ocu?

: -

"""""""""""" U=Ir.j.

X =0.1r.). X, =0.1r.]. T~

XqG =7 Xfutﬁoo

P=01r.j.

Pemieme:

[Ipu pemaBamy 3agaraka MOTOJHO je OJOK reHepaTop — TpaHC(hOpMaTop MmocMaTpaTH
Ka0 CKBMBAJICHTHH TE€HEPATOp 4YHje Cy peakTaHce pacumnama (a3Hux HamoTaja yBehane 3a

peakTaHCy pacunama 0JIOK - TpaHchopmaropa.

P=01rj
G’ U=] 7"]
0=08547r.j.
Xa = Xug tX, \/
X, = X6t X=?

Ilpu osakeum exgugarenmuparuma mpeda umamu y 6udy oa cmpyje Kpo3 @asHe
Hamomaje eKeUBAIeHMHO2 2eHepamopa He 00208apajy CMEAPHUM Cmpyjama cmamopd, 0OHOCHO
EKBUBATICHMUPAFEM Ce MOdICe AHATUUPAmU pad eeHepamopa npema mpexcu. IIpu npopauyny
HANOHA U CMPYja peannoe 2eHepamopa Mopa ce Y8axdcumu mpaHchopmayuja eeiuduna Kpo3
010k mpancgpopmamop.

3a eKBUBAJICHTHU XUAPOTEHEPATOP MOTY ce JIe(DUHICATH YTaOHE KapaKTepUCTHUKE:

EU . U’ 1 1.
P= sinf +—| — ———|sin26;
X, 21X, X,

q

EU s 2 2
0=217 coso-U? sin ¢9+cos 0
X, X X,

q

Tpeba HamoMeHyTH Ja Cy YraoHe KapaKTEpUCTHKE W3BEICHE Ca T'eHEePaTOPCKUM
MO3UTHBHUM CMEPOBHMA 32 aKTUBHY M PEaKTHUBHY CHary, Tj. KaJia T€HapaTop 0/1aje peaKTUBHY
cuary EEC-y ona je mo3utuBHa, Takol)e 1 aKTUBHA CHara je Mo3UTHBHA aKO j€ TeHepaTop oaaje y
EEC (Moryhu cy pexxumu reHepaTopa Kaja OH y3UMa aKTUBHY CHAary u3 Mpexke, OJHOCHO Kaja
pazay Kao CHHXPOHU MOTODP).



C o03upomM 1a je mpeMa 3aJaTOM pEXHUMY CMEp pakTHUBHE €HEpruje O Mpexe Ka
€KBHBAJIEHTHOM I'€HapaTopy, Tpeda y yraOHUM KapaKTepUCTHKaMa y3€TH /1a j€ peaKTHBHA CHara
€KBMBAJIEHTHOT TeHaparopa Q< 0, onHocHO Q= -0,8547 1. j. .

VY 3agaToMm pexuMy UCKJbYy4YeHA je MoOyaa reHapaTopa Ia je eJIeKTOPMOTOpHA CHila YClen
nobyne reveparopa E,=0. Y 0BakBOM PEXHMY I'€HEPAaTOP MOXKE I'€HEpUCATH U3BECHY aKTHBHY
CHary 3axBajbyjyhu pas3nuiu y MarHeTcKuM OTIOpHOCTUMA MO d W ¢ OCH, OJHOCHO
XHUJporeseparop 0e3 moOyne pagu Kao pelyKTaHTHA MallMHA. Y OBakBUM YCIOBUMa paja
TeHepaTop ce MarHeTH U3 Mpexe, OAHOCHO Mopa outu Q< 0.

Onroapajyhu padyyH ce MOXKE CIPOBECTH Ha OCHOBY YraOHUX KapaKTEpUCTHKA Y KOjUMa je
noTpeOHO yBaXXuTH Aa je £,=0:

urfr 1), 11 2P 1 2P 1
P=—|——-——|sin20 => —- =— == +—,
21X, X, , X, U’'sin20 X U’sin20 X,
.2 2 2
2P I ).
0=-U" sin 6’+cos o =1 2 N sze+cos 0
X, X, U°sin20 X, X,
) ) 2 2
0=-U" 22P‘sm 0 . sin 0 +cos” 0 _ L+i2tg0 :tg@:—g— u-
2U " sinfcosd X, X, U P PX,
— (= 4 2
g0 = (F08547) 1 =0,5775=6=30°

0,148 1,3-0,148

Iowro je mpopadyHatd yrao cHare © < 45° matm pamsm pexum je moryh, jep ce
TeHepaTop Hala3h y CTaTHMYKA CTAaOWIHO) 30HM (TEOpHjCKa TpaHMIa CTAaOMIIHOCTH 3a
Henobyhern xupgporenparop je 45°). Cama ce MOXe H3padyHATH TPaXKeHAa CHHXPOHA
peakTaHca XUAporeHpaTopa:

2P L 20 L s x, =090
U“sin260 X, 1°sin60° 1,3

L
X‘{
X=X,~X,=09-01=08r. .

Ha napennoj ciunu je npuka3ad (pa3opcku JujarpaM HaroHa U CTpyja 3a IaTH pekuM
pajia eKBUBAJICHTHOT XUAPOTeHPaTOpa.

ref. osa

v




3AJATAK 5: Tpoda3sHH CHHXPOHM TEHEpaTop ca LUWIMHAPUYHMM POTOPOM HMMa IOJATKE:
25MVA, 20kV, 50Hz, cipera Y . Otnop cratopa MOXe ce 3aHemaputu. ['eHeparop paau Ha

KpyToj Mpexu HomuHainHor HanoHa (U, = 20 kV) u yuectanocTu.

Kapakrepuctuka mpasHor xozaa ((pa3Ha elrekTpoMoTopHa cuiia y GYHKIUjU CTpYje moodyae)

CHHUMJbCHA j€ MIPU HOMUHATTHO] Op3WHM U MpecTaB/beHa ciaeachoM TabemoMm:

1,[4] 20 50 80 100 120 140 160

180

200

E [kv] | 173 | 853 | 1690 | 1848 | 2013 | 2146 | 22.53

23,33

24

Kana je crpyja mobyne 1004 renepaTop y Mpexy HCIOpydyje HOMUHAIHY CTPY]y Y3
UHAYKTHBHH (akTop cHare cos @ = 0,8 . Komuka Tpeba na 6yzae crpyja moOyne aa Ou remeparop

y MpeXy UCIIOPYUYUBAO HCTY aKTUBHY CHAry y3 ¢aktop cHare cos@ =17

Penreme:

ExBuBaneHTHa 3aMeHcKa ImIemMa TypOoreHpaTopa ca Ha3HauYeHHM BeJMYMHAMa Koje

0JIF0Bapajy HOMHUHAJIHOM peXHUMY IIpUKa3aHa je Ha CIUIIH:

Eqnj ‘ l_]nf

JenHaunHa HarOHCKE PaBHOTEXKE CHHXPOHOT HamoOyheHor TeHeparopa je:

E

=qnf

:an +ng[nf-

HomuHnanuu ¢a3Hu HAIllOH U CTpYja reHepaTopa cy:

U, 20-10°
U, =-r =210 gy sy
BB ’
S 25-10°

I = 721,694

"B 320100

AKTHBHA M paKTHBHA CHara Kojy reHepaTop UCIOpydyje MPEeKU Y HOMUHAITHOM PEXUMY CY:

P, =S, cosp, =25-10°-0,8 =20 MW |
0, =S8, sing, =25-10°-0,6=15 M var

Crtpyju nodyzae on 1004 u3 tabene oarorapa (asHa BpeTHOCT €IEKTPOMOTOPHE CHUIIE

E,, =18,48kV .

10



Ha cnenehoj cnumm je npukasan $a3opcku AujarpaM HaIlloHa 32 HOMUHAITHU PEXUM:

q

Ha ocHoBy (azopckor nujarpama numry ce cienehe jeAHadnHe Koje Bake 32 HOMUHATHU PEXKHIM:

E_; sin((on + 49”): U,sing, +X .1,

E cos(¢n+6’n):Unf cos @,

qnf
0JIaKJIC j€ Y HOMUHAITHOM PEXUMY:

U, cosp, 115510°-08

coslp, +6 =0,5 i
((Dn n) E,, 18,48-10° , 11a je

@,+0,=60° omnocno €, =60°—arccos0,8 =23,13°.
Capa ce MOXe M3pavyyHaTH CHHXPOHA peakTaHca TypboreHeparopa:

v _Euysin(e, +0,)-U, sinp, _1848-10° sin60°~1155:10° -0,6
: I, 721,69

=12,57Q
Jla 6u reneparop ucnopyuuBao P, =P =20MW npu cos¢, =1 norpedbHo je na crTpyja
reHeparopa oyne:

_ P _20-10°
J3U, cosp, +/3:20-10° -1

1, =577,354,

[omTo je y oBoM pexxumy ¢ =(0°, Tpoyrao HamoHa TeHeparopa Ha (a3opcKOM Jujarpamy je
IPaBOYTJIH, 1a je UHIYKOBaHAa €JIEKTPOMOTOPHA CHJIA Y TOM PEXUMY:

1Y =(1155-10°F +(12,57-57735)" =13.625kV

11



da3HOj BpPeTHOCTU eJeKTpoMoTopHe cuie ox £, =13,58kV oxrosapa crpyja moOyne
504<1,, <804. JluneapHoM wuHTepnosanujom kpuBe MarHehema wusmely Tauaka
(SOA, 8,53kV) " (80A,16,90kV) MOK€ Cc€ OJpeIuTH MoTpedHa cTpyja I,; koja oxarosapa

€NIEKTOMOTOPHO] CHIH E /.

169-10° —8,53-10°
(£, -853-10°)= o Un=%0) = I, =68,264.
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3AJIATAK 6: Onpenutu yrao mpu Kome OJOK XHIPOT€HEpaTop - TpaHchopMaTop A0ia3u Ha
TPaHMIy CTaTUYKE CTAOMIHOCTH aKo MYy je MmoOyaHa CTpyja jeHaKa IMOJOBHHU HOMHHATHE
nodynue crpyje (I=I;/2). I'eneparop mnpeko Oinok — tpanchopmatopa (BT) pamu Ha
caOMpHHIIaMa jaKe MpeXe, Kao Ha CIUIIN.

. -

U=Ivr.j. Jaka mpeorca
(U=const.)

X, =0,1r.j.
Xig=1r.j. U=Ir.j. \/
Xy =0,7r1.j. P,=08r.]j.

S=1rj.  0.=0,6r.].

Cuare ce omHOCe Ha OJIOK reHepaTop-TpaHncpopMarop.
Pemiemse:

XumporeHepaTop TpeTBapa MEXaHWYKY CHAry TIOTOHCKE MaliuHe (XuapoTypOwHe) ¥y
enekTpuyHy. [la OM mMOCTOjano CTalMOHApHO CTame (KOHCTaHTHAa Op3uHa oOpTama poTopa
reHeparopa) moTpeOHO je Ja mocToju Oananc u3Mely enexkTpuvHe cHare reHeparopa (CHara Kojy
oH oznaje notpomauy nin EEC-y yBehana 3a ryOuTke y reHepaTopy) 1 MEXaHWYKe CHare Kojy My
npeaaje TypOuHa. YKOJIHMKO €€ W3 HEKOT pasjiora (HIp. KBapa) KpaTKOTPajHO HapyIId OBaj
OanaHc, Tako J1la MeXaHW4YKa cHara TypOuHe Oyne Beha on eneKkTpuyHe cHare reHepaTropa, OHjaa
he ce "Bumak” mexaHwdke eHepruje "TpomuTH” Ha yOp3ame poTopa TeHeparopa (CXOIHO
HBbyTHOBO] MEXaHWYKO] jeIHAYMHHU), OJTHOCHO Ha rnoBehame KMHETHUKe eHepruje poropa. [a nu
he ce reHeparop HaKOH MpecTaHKa Mopemehaja BpaTUTH y PaJHO CTamke TMpPe HacTaHKa
nopemehaja (3ap)KaTH CHHXPOHM3aM) 3aBUCH O] BEJIMYMHE M AY)KMHE Tpajama mopemehaja
(mebanmanca) U paHOT CTamka M3 KOjer je HacTymuo rnopemehaj. AHanu3a ce MOXe CIIPOBECTH Ha
OCHOBY YTraoHE KapaKTepPHCTUKE XUAPOTEHpPATOpa IO aKTHBHO] CHAa3W KOja je WIYCTpOBaHA Ha
CJIAILIY.

EU U*( 1

) 1 .
P=—"—sin@+—| — —— [sin24.
\ X, 2 (X, X,

q

M — Homunanua paona mauka eenapamopa

¥ AKTHBHA CHara
ycnen nmodyne

"""""""""""""""""""""""""" > YKyIlHa aKTHUBHA
cHara

011ax<90° 0[°]
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Axo je ycnmen mopemehaja potop reHepatopa yOp3ao W Ipemao U3 HOMHUHAJIHOT PaJHOT
pexuMa (KojeM oJroBapa paaHa Tauka M) y pexxuM KojeM 1o npectanky nopemehaja onroapa
panHa Tauka M’, onna he mo mpectanky mopemehaja 6utu aebanaHC y cHaraMa TakaB Jia je
eJIeKTpUYHA CHara reHeparopa Beha o MeXaHMUYKe CHare Kojy noOuja oa TypOune. OBaj
nebananc he ycrmoBuTH cMameme Op3uHe oOpTama (cMameme yria cHare 0) reHeparopa u
MIOBpATaK y pajiHO CTame Koje je mpeTxoauio nopemehajy (tauky M).

Axo je mopemehaj OWo BenmWKH, TaKo Ja IO MpecTaHKy nmopemehaja yrao cHare oarosapa
panHoj Tauku M’, onga he mo mpecranky nopemehaja 6utn nebanaHc y cHarama TakaB Jia je
MEXaHWYKa CHara MOTOHCKe TypOmHe Beha o] eKTpWYHE CHara reHeparopa na he potop
HAcTaBUTH Jia moBehaBa Op3uHy, 0MHOCHO reHepatop he “ucnacmu uz cunxponusma”.

Konuku nmopemehaj Moxxe reHepaTop yCHenrHo 1a mpeOpoIy 3aBUCH O] paJHe TauKe U3 Koje

. . . dP .
je Hactynuo Taj nopemehaj, OTHOCHO O CHHXPOHM3ALMOHE CHare P, =~y KOJy reHpatop uva y

onpehernom pagHom pexumy. llITo je Beha cuuxpoHmsammona cuara Tto je u Behu mopemehaj
HaKOH KOjer TeHepaTop MOXKE OCTaTh y CHHXPOHOM pany (3aapKaTh CHHXPOHHU3AM).
CuHXpoHHM3allMOHA CHara €€ 3a KOHKpPETaH TreHepaTop W onapeheHy molOyay cMamyje ca
nosehameM yria cHare, Tako Ja NMpU T'PaHUYHOM yriy 0,.x oHa moctaje jenHaka 0. Yrao Oyax
HA3MBa C€ TEOPHjCKa TPaHUIA CTATUYKE CTAOUITHOCTH.

Ha ocHOBy cimke MOXe ce 3aKJbydyUTH Ja C€ yrao Ha TEOPHUjCKO] TPAHHIM CTaTHUYKE
CTAaOWITHOCTH MOe Hahu 13 ycioBa:

EU
£:0= __cos@+U? ELE cos 26
do X, X, X,

W3 yraoHux KapakTepHCTHKa 3a HOMUHAJIHU PEKUAM MOXKE C€ HM3padyyHATH HOMHUHAJIHA
€JIEKTPOMOTOPHA CHJIa ycIiea mooy/e:

EU, | Ul 1 1.

P = sinf, + —| — ——— [sin26, X P 0.8.0.8
Xde 2 qu Xde Y tgﬁn = 5 ge_n = 5 i i :()543
E U . 2 2 v +x,0, 1"+03-0,6

0 =Zunoso —U? sin" ¢, cos” 0,
Xde an an

6, =23385.

U A7 L LR L NN i S— U . NP 3 ER TR
" U,sin@, 2sin6, | X, X, 1-sin23,385° 2-sin23,385°10,8 Ll

E, =187284r. ).

3a 3ajatu pexuM moOyjaa je jeaHaka MOJOBHHH HOMHHAJIHE, 1A j€ W €JIeKTPOMOTOpPHA
cuia ycaena modynae (mpeTnocTaBka je a jeé MarHeTCKO KOJIO JJUHEApHO):

5 _ L _ 187284
)

=0,93642 7. j.
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Cana ce MOKe cpadyyHaTH yrao cHare 0Jioka Ha TpaHHUI CTaOMIITHOCTH:

1

EqUCOSmUz(__ 0,93642-1

cos6’+12(i—ijcos20 =0

2 2

de ]

! ]cosZ&’ =0 =

qe de

0,85133cos@ + 0,34041cos260 =0

6. ~715.



3AHATAK 7: W3pauyHaTH MaKCHUMaJHy pEaKTUBHY CHAary Kojy MOXKE Ja IpOu3Bene
XUAPOTeHEPATOP, TP HOMHHAIHOM HAINOHY, aKO j€ MaKCHMallHa MoOy/IHa cTpyja AehuHUCaHA

HOMHHATHUM pexxuMoM. l[lomamum o reneparopy cy: S,=100 MVA; cos@,=0,8;, U,=21kV;
xqa=120%; x,=80%.

Penremse:

AKTHMBHA W pPEaKTUBHA CHara KOjy OJlaje XUIpPOTeHepaTop MpexHu IedUHHCAHE CYy
YraoHUM KapaKTepuCTHKaMa TeHepaTopa:

EU 2
p=-1 "sin0+U” L sin 260
X, 2 | x. x,

q

Q E‘IU” 0 UZ
= COoSU —
X n

d

sin” @ ~ cos’ @
X X, |

q

Ananuzupajyhu yraone kapakTE€pUCTHKE XHIpOTE€HEepaTopa, MOXKe ce 3aKJbyduTH Aa he
reHepaTop reHepucaTH MaKCUMAJIHY PEaKTUBHY CHAry MpH MaKCHUMAaJHO] MOOYIX U aKo je yrao
CHare jeqHaK HyJIH, OJHOCHO aKo He reHepulle akTUBHY cHary (P=0).

[Tomro je MakcumanHa modyaa nepuHUCaHa HOMHHATHAM PEKUMOM, MOXKE C€ Ha OCHOBY
JaTUX ToJaTaka 3a HOMHMHUHAIHU PEXUM H3pauyyHATH HOMMHAIHA, OJHOCHO MaKCHUMallHa,
€JIEKTPOMOTOpPHA CHJIa yclie moodyae.

HomunanHu pexxuM remeparopa:
U,=21kV,
P =8, cosp, =0,8-100 =80 MW,
Q, =S,singp, =0,6-100 =60 M var.

Hopwmanuzanuja BenmuuuHa:

U, =1r.j.
U, =U, =21kV ,
S, =S =100 MVA £y =08r.7
bt Q,=067.].

Ja Om ce wu3pauyHajga eICKTPOMOTOpPHA CHJIa YClex TMoOyne NpH HOMUHAITHOM
onrepehemy nmorpeOHO je u3pauyHaTH onroBapajyhm yrao chare 6. Yrao cHare ce 3a HEKH

MO3HATH PAJHU PEXHUM MOXKE OAPEIUTH Ha OCHOBY BEKTOPCKOT IWjarpama XHJIporeHepaTropa
KOjH je MpUKa3aH Ha CIIHILIH.

q

JL(Xa-Xq)
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[TocmaTtpa ce Tpoyrao AOBC koju je Ha3Hau€H Ha AWjarpamy HarmoHa XUIporeHeparopa:
tgHzB__Cz_%_z X, Icosg _ X, Icosgp /‘U: X Ul cosgp _ X,P
OC 0A+A4B U+X Ising U+X Ising /U U’+XUlsing U’+X,0

[Ipu HOMHUHATHOM pPEeXUMY pajia yrao cHare XuaporeHparopa 0, je:

X, P .
tgen — 5 q n — - 078 0’8 — 0,4324 :> Hn — 23,380
UX+X,0, 1>+08-06

[IpopauyH enekTpoMOTOpHE cuje, yciiea nody/ae Koja 0AroBapa HOMUHAIHOM PEXUMY paja
reHepaTopa MOXe ce cajja U3BPUIMTU Ha OCHOBY YTaOHUX KapaKTEPUCTHUKA:

EnUn . 2 . X . 2
P =1 sm(9n+Un 1t sin2, = E,, = | p_y: 11 }sin20,
Xa 2\ X, X, U,sind, X X 2

E,=—=2 |og-1 L - L |00y g6, ;
1-0,3969 08 12) 2

Pexum reHepucamba MaKCUMAJIHEC PCAKTUBHE CHAre:

EU, .1 _EU,-U; _196-1-1°
X, "X, X, 1,2
Qmax =Qmax(r' j').Sbaz =0,8'100=80Mvar.

Qmax = Q(9=00) =

=087r. .

Ha napennoj ciunu je npuka3ad (pa3opcky JujarpaM HaroHa U CTpyja XHIporeHepaTopa 3a
PEKUM TeHeprCcakha MAaKCUMAIHE PEaKTHBHE CHAre:

A
d
Eqn ref. osa
> > > > o
i’y Un Xl q
[=14

Ha ocHoBy nujarpama ce Moke 3aKJbyYUTH Jla, y PEeXKUMHMa KaJa XHIPOT€HEpaTop He
TeHEpHIIe aKTHUBHY CHary, (JyKceBH y MamuHU (MOOYyAHH U (IYKC KOJU CTBApajy CTaTOPCKE
cTpyje (pakauuja WHAyKaTa)) Aenyjy y MpaBIly Marfercke oce moOymHor HamoTaja (d), u3 tor
pasJiora je 3a OBaKkBe peXMMe Mepo/IaBHA CaMO CHHXPOHa peakTaHca 1o d ocH.
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3AJIATAK 8: Cunxponu typOoreneparop nodyheH je Tako 1a y Mmpa3sHOM XOJAy MMa HaIlOH

U():\/E U,. N3pauyHaTH HallOH M CHAary reHeparopa ako c€ Ha mhera NpUKJby4YHd YUCTO aKTUBAH
NOTpoIIay, ca OTIHopHOUINy jeAHAKO] CHHXPOHO] peakTaHcH reneparopa. [loOynHa crpyja u
Op3uHa reHepaTopa cy KOHCTaHTHE.

IToganm o reneparopy cy: S,=100 MVA, X,=100%, U,=10,5 kV.

Penreme:

Y oBOM 3aJaTKy aHaIW3Upa ce M30JO0BaHMU paa TypOoreHeparopa. Kama je rerepartop
M30JI0BaH OJ MpeXe, OHJa ce ryOou mojaM CHHXpoHE Op3uHe (Koja je Owia neduHHCaHA
MpPEKHOM ydecTaHomhy), OJHOCHO T€HepaTop YCIOCTaBJba pagHy Op3WHY Yy 3aBUCHOCTH O]l
KapaKTePUCTHUKA CUCTEMA NHO2OHCKA MAWUHA — 2eHepamop — NOMpouLay.

C 003upoM da je y OBOM CiIy4ajy MOTPOIIka YUCTO aKTHBHA MOXE ce JaTu cieneha
3aMEeHCKa IeMa:

Kana je mpekmmau P oTBopeH (reHeparop ce Hajia3u y MpPa3sHOM XOJy), HAloH Ha
npuksbyuniuma reseparopa je U,=Eq. IIpema ycnoBy 3anaTka nodyaa ocraje HEIpoMemheHa 11a je
U EIEeKTPOMOTOpHA CHJja ycien NoOyae HempoMemeHa M TmpHu omnTepeheHoM reHeparopy
(3aTBOpeH mpekuaay P), 1j. :

E,=U, =~2U,.

3amarak he OuTH pemraBaH y CHCTEMY peJIaTUBHUX JeUHHUIIA ca Oa3HUM BPEIHOCTUMA!

U, =U, =105kV; S, =S =100MVA.

baz

VY nedguHuCaHOM CHCTEMY pelaTUBHUX JeUHULA €IEKTpOMOTOpHa cuia Eg je:
E, = V2 r J.

C 003upomM Ja Kpo3 CTaTOPCKU HAMOT MPOTHYE CTPYja, yCiel peakifje HHAYKTa U raja
HalloHa Ha PEaKTaHCH pachlama CTATOPCKOT HaMOTa KOjU y3poKyje cTpyja ontepehema, mohu
he 10 cMamema HaloHa Ha MPUKJBYYIIMMa T€HapaTopa y OJHOCY Ha mpas3aH Xo (YKOIHKO Ou
ontepeheme OMI0 KamarMTUBHO, OHAA OM peakifja MHAYKTa MojadyaBaiia Marueheme MalmHe mna
O0u reHepanHo gouuio a0 noehama Hamona). [IpomeHna HamoHa u3a3BaHa omnrtepehemem ce y
3aMEHCKO] IEMH MOJIeITy]je IIaJJOM HallOHA HAa CHHXPOHO] pEaKTaHCH reHepaTopa Xo.

Ha ocHOBY 3aMeHCKe I1eMe MOXKe ce CIIPOBECTH cienehu payyH:

1

1 E
V3 fx2+r>

rze je, | pasna cTpyja kpo3 HaMmoTaje reHepaTopa.
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Mebhyda3au HanoH Ha MPUKIbYYLIUMA FeHApTOpa je:

12

RE
U =+3RI = = 17. j.
JXZ+RD VIt
Tpodaszna cuara morpormaya je:
E2 (\/5)2 B

P=3RI’=R———— =1 =1.
X, +R I+1

Tpeba younTu 1a je 0BO MakCMMaHa CHara Kojy TeHepaTop MOXKe Ja Mpeja MoTpoimaqy
npu neduHUCaHo] MoOyAHO) cTpyju U Op3uHH 0OpTama, jep ce excTpemyM ¢yHkuje P=f(R)
(I,=const., w=const.) noctuxe nNpu R=Xg, MITO ce MOke younTH ca cieneher rpaduka:

15 : | |
USR) __ ooeeeeeemneeees

(l,=const., w=const.)

PU L]

P=/(R) |

10

4
[mi]
w
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3AJIATAK 9: Tpoda3Hu CHHXpPOHM TE€HEpaTop ca IWIMHAPUYHUM POTOpPOM HuMa cienehe
HomuHaNHe Tonatke: 10kVA, Y, cosp =0,8, 400V, 15000/ min, 50Hz . CuaxpoHa peakraHca

je 2Q), ToK ce OMCKHM OTIIOPH HaMOTaja, T'yOHIH y TBOXKNY, Tpere U BEHTHIIAIM]a 3aHeEMapy]jy.
I'eneparop paau Ha U30J0BaHO] CUMETPUYHO] MACUBHO] MpexH, (azHe umreaance R =500,
L =0,15H . Ilpu 6p3unu obdprama o7 13000/ min moTpeOHO je OApeaUTH aKTUBHY U PEaKTHBHY

CHary Kojy T€Heparop /1aje y Mpexy, Yy OBOM peXuMy (CTpyja noOy/e je HOMUHAIHA).
Pememe:

ExBuBaneHTHa meMa 3a 3a1aTy paJHU PEXUM MIPHKa3aHa je Ha CIULU:

j Xg ] XOPt Ropt

WY Iy o
qu‘

Uy

Ha OCHOBy eKBHMBaJCHTHE 3aMEHCKE IIEeME MOXKE C€ HAIlMCaTH jeJHAYMHA HAIlOHCKE
PaBHOTEXE CHHXPOHOT HaAMOOYheHor reHeparopa:

Ey=U,+jX1;,

rae je Iy hasHa cTpyja Kpo3 caraTopcke HamMoTaje reHeparopa. daszopcku Jujarpam HamoHa M
CTpYyja KOjH OJroBapa JaToj 3aMEHCKO] IIeMH MTPUKAa3aH je Ha CJIUIIN:

j)(opl lf

Jla Ou ce oxpenwia cHara Kojy oj/iaje TeHepaTop MacHBHO] MPEXKHU, MOTPEOHO je OApeaUuTH
noOyIHY €JIeKTPOMOTOPHY CHILy, KOja Ce MMa IpU HOMHMHAIHO] MOOYIHO] CTPYjU M 3a/aToj
Op3uHU 0OpTama.

Homunanna ¢a3na crpyja reneparopa je:

S 10

1 .= n =
"3 .U, J3.04

=14,434
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Ha ocHoBy (a3opckor nujarpama 3a HOMHHaJIAH PEKUM MOTY Ce HamucaTu cienehe jeaHadnHe:

E,; sin((on + Hn)z U, sing, + X1
Eqnf cos(gon + 6?”): Uﬂ,- cosQ, .

OJlaKJie je Y HOMUHAJTHOM PEXUMY:

_ U,sing, +X,1,, _ 400/4/3-0,6+2-14,43

1glg, +0, =0,906
( ) U, cosg, 400/\/5 -0,8
OJIHOCHO,

@, +0, =42]18°.

®da3Ha BPEeIHOCT €JIEKTPOMOTOPHE CUJIE Y HOMUHATHOM PEXKUMY je:

_ U, cosp, _ 400/\/5'0’8 =24931V
" cos(p, +60,)  cos42,18° T

[MomTo je y 3amatoM pexumy Op3uHa oOpTama Mama OJf HOMHUHAIHE a MOoOyAHa cTpyja
jemHaka HOMHWHAJIHO], OHJIA he eleKTpOMOTOpHA CHJIa TPH CMameHO] Op3WHM 0OpTama OWTH
Mmama. llomTo je mO yciaoBYy 3ajaTka MarHeTHO KOJIO JIMHEapHO, OHAA j€ CMameme
€JIEKTPOMOTOPHE CHJIE MTPOMOPLIUOHATHO CMambey Op3ruHe 00pTama, 0THOCHO, EIEKTPOMOTOpPHA
cuIia ycies modyze 3a 3a/1aTH peXuM je:

M 493183% _ o161
1500 :

n

E =E

qf qnf

YdecTaHOCT HAallOHA Ha MPUKJbYYIIMA T€HEPATOPA TUPEKTHO je cpa3MepHa Op3uHU 00pTama
reHeparopa, Tj. :

n 1300
_ o8B0 g
S =1 1500 z

ny

Cana ce Mory mmpopadyyHaTH U peakTaHce Koje (GUTypHIry y 3aMEHCKO] meMH (TPeTIIoCTaBKa
j€ Ia OTIOPHOCT MOTPOIILE HE 3aBUCH O] PPEKBEHITH]E):

X, =X Sy B0 oy
gt = e ¢ 1500

n n

X =0y L =27-43,33-0,15=40,84 Q)
dazHa cTpyja I; KOjy TeHepaTop HEBEKTHPA y MPEXKY j€ Ha OCHOBY 3aMEHCKE HIEME:

~ E, B 216,1
= _
VR A+ (X +X,,)° 3507 +(173+40,84)

1 =3,2914
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AKTHBHA M peaKTHBHA CHara Kojy reHeparop npezaje NacCuBHOj MPEXH je:

P=3R,1;=3-50-3291" =1,63 kW,

opt

0=3X,,1;=3-40,84-3291° = 1,33 kvar.
Melydaznu HaroH Ha TPUKJbYYIIMA TeHEPaTOpa Y 3aJ1aTOM PEKUMY je:

U=+31,2,, =\31,,|R2, + X2, =/3-3,291-/507 +40,84> =368 V.
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3AJIATAK 10: CunxpoHu TypOOTeHepaTop IMOBe3aH je Ha KPYyTy MpPEXy ca JBa WICHTHYHA
JIaJIEKOBOJIa, KOJU C€ MOTY CMaTpaTH MJEaJHUM BOJOBHMMA. AKo ce BoJ | Hamazu y pexumy
npasHor xoxa (O0TBOpeH je mpekunau /7 Ha Kpajy Boaa, 10 Mpexe) a BoaoM Il ce mpenocu
HBEroBa NMPUPO/IHA CHAra, OAPEAUTH: €IEKTPOMOTOPHY CHIy oOye, aKMBHY U PEaKTUBHY CHary
(P, Q) renepucama Typboreneparopa.

=

Hoean. 600 1 Kpyma mpesrca

U=U,=400kV

Hoean. oo 11
[ToTpeOHM MapaMeTpH Cy:

LI'enepamop: Ung =21 kV; Spg= 600 MVA; x;= 120 % .

Enox mpancgopmamop: S, = Spe; m, = 400/21 (kV/KV); x,=10% .
Hoeanuzoeanu 6ooosu: U, =400 kV; [ =200 km; Z.=320 (2.

CBe akTHBHE OTIIOPHOCTH 3aHEMAPUTH.
Penreme:

TokoBu cHara u HanoHcke npuirke Ha Aeny EEC koju ce pasmarpa y 3a1aTKy MpHKa3aH je
Ha CJIMIIY.

11
600 1 Kpyma mpearca
600 11 |
2)
U,=400kV

[Momrro je mneanuzoBanu Box Il y pexxumy mpeHoca HpupoaHe cHare, epeKTHUBHE
BPEIHOCTH HAIlOHA Ha BOAY Cy MCTE€ Y CBUM TadyKama, 1a je:

U, =U, =400kV .
Tpeba BoauTH payyHa Aa OBU HAOHHM HUCY Y (a3u, OJHOCHO u3Mel)y HamoHa JyX BOAa YBEK

nocToju ¢a3Hu pacKopak ako ce BOJAOM IIPEHOCH aKTHBHA CHAra.
[Tomrro je Box Il maeann3oBan mweroBa MpUPOJIHA CHAra j€ YMCTO aKTUBHA, 1A BaXKU:

QII =0,
2 2
P, :U_1: 400 =500 MW.
Z. 320

Bon I je y pexxumy npaszHor xoma. Ha moueTky Boja, 10 cabupuuna 1 moctojahe n3BecHa
cTpyja (T3B. cTpyja nmymema Boga). C o63upom na je Box | maeanusoBaH, CTpyja Mymema je
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YUCTO KalalUTHBHA (3a peajiHe NyKHMHE BOJOBA), OHOCHO, BOJ Y MPa3HOM XOAY IMpeACTaBba
W3BOp peakTuBHE eHepruje. Jlakie, Baku cienehu pauyH:

U
Ql __2_1th

rae je A elexkTpuyHa yraoHa Iy)KHHa BOJa, KOja je 3a WICaTHHW BOJ ojapeheHa Mpou3BOIOM
Ty>)kuHE Bojia [ 1 (ha3He KOHCTAHTE [, OTHOCHO:

A=p-1=0,06-200=12°,
naje,
U} 400°
S B tg12" = ~106,28 M var.
Q== A= 50 8

3nak "-"

y IPETXOHOM H3pa3y 03HauaBa Jia jé CMep CHare CynpoTaH O/ Ha3HAaueHOT Ha
CJINIY, Tj. O BOJIa IpeMa cabupHuIama 1.
Cana ce MOXe cpadyHaTH cHara Kpo3 puMapHe IpuKJbydKe 0JI0K — TpaHcdopMmaropa:

P, =P +P, =0+500 =500 MW,
0,=0,+0, =-106,28 + 0 = 106,28 M var.

Opnrosapajyha 3amencka mema nena EEC-a xoju ce ananusupa gata je Ha cnenehoj counu:

|t

Benmuunne koje ¢durypuiry y 3aMEHCKO] IIEMH IMOTPEOHO je CBECTH Ha jeAWMHCTBEH

HanoHckH HHUBO. C 003UpOM Ja je MOTpeOHO MU3padyHaTH eIEeKTPOMOTOPHY CHIIY ycien molye
TeHepaTopa, Haj3roJHHje je CBe BEJIMUMHE U TapaMeTpe CBECTH Ha HAIIOHCKH HUBO TeHepaTopa:

U, :Uli:4001=21kV
m, 0

0 2 2

X, _x)U, _ 10 21" _ 0,0735 Q;
100 S, 100 600
x (%) U? 2

x 20Uy 12021 ~ 0,882 Q.
100 S,, 100 600

4

[Ipu npeHomewy cHare Kpo3 TpaHcGopMaTop uMajy ce oapeheHu ryOouIy peakTuBHE CHAre
0O, Ha pacuname (Qiykca y TpaHCHOPMATOPY, JOK Cy I'yOHIIM aKTHBHE CHAre 3aHEMapeHH:
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P=P =500 MW
Q:Q1+Q;¢
0,=3-X,-13,

rie je Iy hasHa cTpyja Kpo3 CTaTOpPCKE HaMOTaje T'eHepaTopa:

P’ +0; 500% +(~106,28)*
I, = 5 m, = 5 ,:*/1 ,Ql =¢ * ) =14,053 kA .
73y, NEIZANGY 0 V321

0,=3X,1,=3-0,0735-14,053" = 43,55 M var
0=0,+0, =-106,28+43,55 = —62,73 M var

Ha ocHOBY mpeTxogHOr padyHa MOXE C€ KOHCTaTOBaTH Jla C€ peaKTHBHA €HEpruja Kojy
renepuire Boa I ( Box Il je caMokoMITeH30BaH Tj. HUTH 0]1aj¢ HUTH 3aXTEBa PEaKTUBHY €HEPTH]Yy

CTO0JbA) jJeTHUM JICIIOM TPOLIHM Ha paculiame y TpaHCPOpMaTopy a ocTaTak AONymYyje Marueheme
reHepaTopa.

EnextpomoTropHa cuina ycien nodyzae reneparopa je:

gy QXX R X

g

(-106,28)-0,9555 .500-0,9555
21+ +J
21 21

1

1
E, =(16,164+ j22,75) kV =27,91 £54,6° .

Hanon Ha mpuKJpy4IIIMa reHeparopa je:

. 0X, PX
U,=U, + 24X | JEEL =(20,63+ j1,75) kV = 20,7 £4,85°.
U U

1 1

dazopcku aujarpaM HaroHa JaT je Ha ciiefiehoj cuiu:

Uy’
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3AJIATAK 11: XuzaporeHeparop Hamaja TNpeKo OJOK-TpaHCopMmaropa HACANTU30BaHU
HaJ3eMHH BOJ Yy INpa3HOM XOAy, Kao INTO je TMpHKa3aHo Ha ciaunu. OnxpeauTtn

€JIEKTPOMOTOPHY cHIly 1oOyze reneparopa E,. Ilapamerpu reHeparopa, TpanchopMaropa u
BOJIA JIaTH Cy HA CIIUIIH.

T
@—@_ii Hoeanuzoean 600 20/ o

m,=231/15,75 (kV/kV, -

X=120% o (KVIKV) Z.=400 ©Q Ur=240 kV
X=11%

X,=80% 1=600 km

Sng=Su=300 MV A pu—

U,g=15,75 kV

Pememe:

C 0031poM a XHIPOTEHEPATOP Hallaja HICAIM30BaHH BOJ Y MPA3HOM XOY OH HE TeHEepHIIEe
aKTHBHY CHary. Y peXMMHMa pajia XHIporeHeparopa y KojuMa OH He TeHEepHIle aKTUBHY CHary,
XHUIIPOTCHEPATOp C€ MOXKE CKBUBAICHTHPATH CHHXPOHOM pEaKTaHCOM Xg, U3a KOje CTOjH

€IIEKTPOMOTOpHA cuia ycnea noodyne Eq. iMajyhu oBo y Buy MOXe ce HalpTaTu €KBUBAJICHTHA
3aMEHCKa IIIeMa 3a JaTH CHCTEM:

X
—— W —— j y | — e—2

E, U | u=240 kv

Pauyn he 6uTu cipoBeieH Ha OCHOBY 3aMEHCKE IIeMe Y CHCTEMY PEIaTHBHUX jeANHUIIA.

H360p baznux senuuuna.

U, =231kV U?> 2312
_ = Z,=—Ll= =177,87 Q
S, =300 MVA *Ts, 300

Hopmanusayuja eenuuuna u napamemapa cucmema:

x,=12r.].
x,=08r.j.
x,=01l11r.j.
Z
Z.(rj)=—"= 400 =2,2488 r.j.
zZ, 177,87
, = 240 =1,03896 r.;.
231

Enextpuyna yraona ny>xuHa Boja je:
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A=B-1=0,06-600=36".

Ha mneanm3zoBaHoM BOIy KOju je y mpa3sHOM Xoay jaBuhe ce dapaHTHjeB edekaT KOju je
OIHCaH cienehoM jeTHAYNHOM:

U, =U, cos A =240c0s36° =1,03896-cos36° =0,84054 r.;.
V7a3Ha peakTHBHA CHara BOJa je:

U; 0,84054° 0
=—Zlygp=—2""" 536" =—0,228257 r. j.
2 z ¢ 2,2488 & /

c

3nHak "-" 3HaUM Jja pEaKTUBHY CHAry T€HEpHIIIe BOJI, a aricopoOyje je TpanchopmaTop u
TeHeparop.

Umajyhu y Buny na je =0 (P=0), u3 yraoHux KapaKTepHCTUKAa EKBHUBAJIECHTHOT
reHeparopa no6wja ce Be3a u3Mel)y peakTuBHE cHare Kojy TeHepwuine (arcopOyje) OJok
reHepaTop — TpaHchopMaTop U eIeKTPOMOTOPHE CHIIe TIOOYae:

EU X, +X U’
0 = — _U12 1 = Eq: . th+—1
X, +X, X, +X, U, X, +X,
2
q _L2HOMLE 008057 984054 ) 4ga79,
0,84054 1,2+0,11

[TpopavyH eneKTPOMOTOPHE CHJIe HAa HAIOHCKOM HHUBOY T'€HepaTopa:

L 0.48479.231. 127
m 231

t

E,=E,(rj)U =7,636 kV .

baz
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