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BBEAEHHUE

Vye6Hoe nocobue INpeAHa3HA4YEHO JIL CaMOCTOATENBHOH paboThl
CTYAEHTOB MpH H3YYEHHH KypcoB “ONeKTpHYecKHe MALIMHBI” H “Onek-
TpoMeXaHuuka” ¢ LeNbIo Y/IyYlICHHs NPaKTHYeCKOH MHKeHepHOH moaro-
TOBKH OyAyHIMX CHOEHHANMCTOB K HX MPOQeccHOHATLHOH NeATEeNBHOCTH.
COopuMk 3amad COOTBETCTBYeT HporpamMme pasjena “Tpanchopmatopsr”
JUCLIMIINTUE “DNeKTpUYECKUe MaIlIMHBI Ui cheyuanbHocteit 1804, 1805,
1807 u 3114 (HampaBieHHss NOArOTOBKH 654500 m 660300 I'OC BIIO);
“OnexTpoMexaHvKa” Aaa crnenuanbHocred 1001, 1002, 1004 (Hanpaenenue
noaroroBku 650900 I'OC BIIO). ITocobue MoxeT ObITH peKOMEHIOBAHO
IUIA CTYAEHTOB APYTHX 3JEKTPOTEXHMYECKHX CHELHabHOCTEH.

COOpHHK 33134 COJACPKUT IIECThAECAT WHAWUBHIYalbHBIX BapHAaHTOB
3aja4, BCJACACTBME 4Yero JUld WX peuwieHHs Tpebyercs co3HaTesbHas
caMoCTosTeNbHas paboTa KaXXAOro CTy[ACHTA.

B Hauase nocoOHs NpUBEIEHB! CCHUIKH Ha PEKOMEHIYEMYIO JIMTe-
paTypy ¢ ykaszaHMeM HeOOXOAMMBIX Ui pellleHHA TOH WIH WHOH 3aja-
4H pasgenos. Ilone3ysack 3THMH CCHUIKAMM, MOXKHO IOBTOPHTH WM H3Y-
YUTh OCHOBHBIE TEOPETHYECKHE IOJIONKEHHUS, HeOOXOAWMBIE IS pelleHHs
KOHKpeTHO# 3afaud. CHHMCOK peKOMEHIyeMoif nMTepaTyphbl, Ha KOTOpPYIO
clenaHbl CCBUIKH, NpHBEJEH B KOHHOe ydeGHoro mocobus. B mpuioxe-
Huu (tabn. I1l) npuBenera KpuBas HAMATHHYHBAHUS 3ACKTPOTEXH@YeEC-
KOH cTajiM, MCIIONB3yeMOH Asi MarHMTOMPOBOAOB TPaHCHOPMATOPOB.

B xaxaoMm HM3 BapHaHTOB 3afayM pacnpejefeHbl B HOpPsAKe, COOT-
BETCTBYIOILleM OOIIENPUHATON TMOCHEIOBATENLHOCTH U3YYEHHUS TeopeTH-
yeckoro marepuana. Buayane nAaHsl Haubollee MpoCThle 3aJayM, CIyKa-
ikde JNs Jy4ilero NOHMMaHHsA YCTpOHCTBA M IpHHIMNA NeHCTBHsS, Me-
TOMOB MCCNENlOBaHMA M CIOCOOOB OMNpeleNieHus MapaMeTpoB TpaHcdop-
maropoB. [Mlanee cieayror 6Oojee CHOXHBIE 3afa4yd IO  ONPEACIECHHIO
CXeM H TpYIN COeAMHEHHs OOMOTOK, OCHOBHBIX XapaKTepPHCTHK IIpH pa-
6oTe TpaHchOPMATOPOB B KOHKPETHBIX JKCIUIYaTallHOHHBIX pexHMax.
Hostomy pemare 3amauu nenecooGpa3HO B 3alaHHOM IOpSAAKe, HayuHas
¢ NepBOH.

BoaslMHCTBO TpaHcHOPMATOPOB, TEXHMYECKHE JaHHBIE KOTOPBIX
HCIOJIb30BaHbl MPH COCTaBICHHM 3a/ay, NpeJHa3Ha4yeHb! AJS BKIIIOYEHHS
B CeTh C 4acTOTOH m3MmeHenus HanpsokeHus 50 I'u. ITostomy B Tex ciy-
yasx, KOTAA 3TO HE OrOBOPEHO CIIELHANBHO, ciaeayeT NPHHUMATh YacTo-
Ty cetu f; =50 'u. AxTHBHBIE CONpOTHBIEHHs OOMOTOK TpaHchopMaro-
pa nmpuBeleHb! K paboyeH Temneparype. PacueTsl cielqyeT BHIIONHSATH B
MEXIYHapoaHOH cucTemMe u3MepeHus ¢(pusnyeckux penuuun (CH).
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[5, paza. 14.1~14.5; 15.1-15.4]
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BAPHUAHTHBI 3AJAY

Bapuanrl

| HoMmHHaJIBHBIC JaHHBIE TPAHCHOPMATOPA NEPBUYHOE HANPIKEHUE
Uiy =380 B, BTOpHYHOE HaOpsbKEHHE NpH XonoctoM xome Uhy=220B
AMIuITYNa MHOYKUMM B MaruwronpoBoge B, = 14 Ta Onpenenute
MaKCUMANbHYIO MHAYKLMIO B,, W BropudHoe HanpmkeHwe (; B pexuMme
X0JI0CTOrO XOAa NP BKIOYEHHH MEpBHYHOH OOMOTKH B €E€Th C HalpA-
xennem 220 B

2 Onpenenure aKIUBHOE 7|y, MHAYKTUBHOE X1y M TMOJHOE Zjx CO-
TPOTUBJIEHUA TIEPBUUYHOK OOMOTKM B PEXHME XOJOCTOr0 Xon4a oxHodas-
HOro TpaHchopMaropa co CHEAYIOIMMH HAHHBIMH [OJHAf MOIIHOCTD
Sy =63 xB-A, nepsuuHoe Hanpsxkenune U) =6 kB, TOok Xonocroro xoza
11, =3 %, notpebisemas M3 ceTH akTWBHAA MoulHocTh Py =0,26 kBt

3 Ilepsuunas oOmoTKa TpexgasHoro TpaHchopMaropa NOLKIO-
4YeHAa K C€TH ¢ JHHeiHpM Hanpsokenuem Uy = 0,66 kB Cxemsl coenu-
HeHUs OOMOTOK mnepBHYHOH — Y, BropmuHOoi — A KosdduuueHr tpasc-
¢dopmauud pasHeIx Hanpsokenuil kj; =0,0173  Onpenenure muHERHbIE
H  a3Hble [CPBUUHBE H BTOPHUHBLIC HAMPSKCHUA

4 Onpenenute CXeMbl W IPYNIY COSOMHEHHS OOMOTOK TpexasHo-
C A B ro tpaHchopmaropa HanpasneHue HaMoOT-
bR g a’  yy obmotox ommmakooe OGo3HAuBTE CXe-
Mbl M TPYNIy COCAMHEHHUS OOMOTOK Tpex-
tasHoro tpascdopmaropa

5 M3secTHBI HOMUHA/BHBIE AaHHble TpexdasHoro TpaHchopmaTopa
Uin =6 kB, Uz =63 kB, Sy=2500 kB-A CxeMbl coequHenus o6GMO-
TOK MNEpBUYHON —~ Y, BTOpU4HOH — A Ilo naHHBIM OMBITA KOPOTKOrO 3a-
MBIKaHMs NP HOMUHAIBHBIX TOKax B 0OMOTKax onpezneneHsl norpebnse-
Mas U3 CEeTH aKTUBHAfA MOWHOCTL Pix =23,5 kBT n k03QPUUHEHT MoL-
HOCTH cos@ s = 0,171 Onpeaenute neHCTBUTENbHBE (HENPUBENCHHEIC)
AKTHUBHBLIE W HMHIOYKTHUBHBIE COMPOTHBAEHUA OOMOTOK TpaHcdopmaTopa
Tokom Xon0CTOro xoda npeHedOpedn

6 Wcnons3ys uCxopHbE AAHHBIE M PE3YALTAThl PEIIEHMS 3anaun
Ne 5, onpenenute n3MeHeHHe BTOPUUHOTO HANpsHKEeHHs TpaucdopMmaropa
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NpH HOMHHAJBHOM 3arpyske ¢ ko3bduUMEHTaMM MOIUHOCTH cos@; = 0,8
n cosp;=1,0

7 Onpeneaute Ko3DOUUUEHT 3arpy3KH Kszmax, NpH KoTopoM KITJ{
TpextaszHoro TpaHcdopmaropa OyneT MakCHMaibHbIM JlaHHEBIE TpaHCHop-
maropa Sy =2500kB-A, Ugr=35«B, Uyr=06,3 kB Cxembl o6MOTOK
nepBuyHON — Y, BTOpHYHOM —A AKTHBHBIE CcONpoTuBJeHHs T-00pasHoi
cxeMbl 3aMellieHus ro=71600M, ry=r; '=23 OM Hamarauuusarowuii
ToK 1= 1,1 % Paccuutaiite MakcumansHbiil KITJ Tpancdopmatopa

8 Jlpa oaMHAaKOBBIX TpaHC(HOpPMATOpA C HANPMKEHUAMH KOPOTKOrO
3aMbIKanusa ug =355 % u coeauHenneM oOMOTOK Inepsoro A/Y-11, Bro-
poro Y/Y-0 BIOYeHbl MapaieNsHO W paloTalT B PEKUME XOJI0CTO-
ro xoga be3 ydera HaMarH¥YMBalOWKX TOKOB OIPEACIMTE YpPaBHUTEIb-
Hble TOKM B 0OMOTKaX TpaHChopMaTopoB (IO OTHOWEHHIO K HOMHHAJb-
HbIM TOKaM) W OLCHUTE BO3MOKHOCTH paboThl TpaHCHOpPMATOpOB

Bapuanrt 2

1 OnHodazusiit TpaHchopMaTOp BKIIOYEH B CETh C NMEPBHYHBIM Ha-
npsokednem Uy =220 B Uucno BUTKOB BTOPUYHOM 0OMOTKM w; =61 Ak-
TUBHOE CEYeHMe CTanud MarHuromposoaa [Ic =629 CMZ, aMIUIMTYaa Mar-
HUTHOH MHAYKUMM B crepxkHe B, =1,5Tn Ompenenure koadduiment
TpaHchopmanuy, npeHebperas TOKOM XOJOCTOrO X0ja TpaHcgopmaropa

2 AKXTHBHOE CEYEHHE CTand MarHuromnposoga I1- =263 cM? Mare-
puan MarHuTOmpOBOJa — ANEKTPOTEXHHUECKAA JMCTOBas crajie 3413 Kpu-
Bas HamMarHU4MBaHus cranad npuseacHa B Tabn Il [lpw Brmodenun
TpaHcopMaTopa Ha XOJOCTOM XOAy B CeThb 4acroToéh fi =50 T'u ¢ Ho-
MHHANbHbIM TIEPBHYHBIM HaNpHKEHUEM aMIUTUTYa MarHHTHOrO [OTOKA
B Maruutonposoae @, =3,682><10_2 B6 Onpenenute, KaKk U BO CKOJb-
KO pa3 W3MEHHUTCS aMIUIATYJa PEeakTHBHOH COCTaBJsiOlIeld HaMarHW4u-
BAIOWETO TOKa [y, NPH BKIIOUEHHH HEHATPYXKEHHOrO TpaHc(popmaropa

B ceTh uacroToil f} =601 ¢ HOMMHAJIBHBIM MEPBHYHBIM HANpPSXKEHHEM
[ManeHnem HampskeHUs B NEPBUYHOM OOMOTKE NpeHeOpeub

3 TIpyninoBo#i Tpexdaszusii TpancopmaTop cobpaH u3 TpPeX OIHO-
(a3HbIX C HOMHHAJIBHBIMH MOMIHOCTEIO Sy =400 KB A u HanpsxeHuamu
obmotok Uy =11,55 kB, Uyy=3,81 kB TlepBudHad u BrOpuuHas oOMOT-
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KH TpaHchopmaropa coeduHeHsl B 3Be3ny Omnpenenute ¢asHble ¥ Ju-
HeliHble TOKM M HANpsKEHUs NEPBHYHOM M BTOPUYHOIL 0OMOTOK

4 Onpegenute CXeMbl W TPYNMY COSONHEHUS 00MOTOK Tpex(asHo-
b ¢ _a A B C ro TpaHcdopmaropa Hamnpasiedne HaMOT-
K4 00MoTok onuHakosoe OO03HAYBTE CXe-
MBl W TPYNIY COCAUHEHHMS OOMOTOK Tpex-

vyl z x Xy cC thazHoro Tpancdopmaropa

5 Onpenenute napamerpsl T-00pasHOR cXeMbl 3aMEHIEHMA TpeX-
¢asHoro TpaHc(popMatopa ¢ HOMHHAIBHBIMH HaHHBIMH Sy = 1000 kB-A,
Uigr =20 kB, Upuy=0,4 kB CxeMmbl 06MOTOK nepBuyHON — A, BTOpUY-
HoM — Y Hamaranumpatromnii tok 19 = 1,4 %, HalpsokeHde KOPOTKOro 3a-
MblKaHua ug = 6,5 % IloTepH MOLUHOCTH XOJOCTOr0 X043 NMPH HOMHUHANb-
HOM TIEpBUYHOM HanpsXeHNu py =235 kBT, KOPOTKOro 3aMblkaHuf NpH
HOMUHaNBHOM TOKE pry = 12,2 kBT

6 Ilo vcxoOHBIM HaHHBIM W pe3ysibTaTaM pelueHus 3azaqyu Ne S on-
peleauTe Ha CKOJBKO IIPOLEHTOB HM3MEHHUTCS BTOPHYHOE HAaNpDKEHHE
npyd HOMMWHAJLHOH 3arpy3ke TpaHcthopmaropa, pabortaioiiero ¢ kodddu-
UMEHTOM MOLIHOCTH cos¢; =0,8

7 OnpenennuTte NOTEPH XOMOCTOIO XO4a Py W KOPOTKOrO 3aMBIKAHMA
NpU HOMHUHAJLHBEIX TOKax OOMOTOK pxy TpaHchopMaropa B pexuMe Ho-
MUHABHOW 3arpy3ku Tpancopmaropa ¢ cos@; = 0,98 BTOpUYHas akKTHB-
Hag MOLIHOCTE Py = 5355 kBr, KIIJI Tpaucdopmaropa 7= 0,984 KI1[Q
JOCTHraeT MakcuMmyma npyu ko3(duuueHTe 3arpy3ku Asmax = 0,415 Pac-
cuyutaiite MakcumansHseiit KIJ] TpaHcdopmaropa

8 Jlpa oanodasuex TpaHc(popMaTopa ¢ OIHHAKOBBIMH COEHUHEHM-
eM ODOMOTOK M MOWHOCTAMU Sy =Sy = 100 kB'A Bri0YeHs napaiesb-
HO Ha Hanpsxenusd Uy =6 kB n Uy =04 kB Koadduuuenrs Tpauc-
dopmauuu Tpaschpopmaropos ki )= 14,85 u kiz2y=15,15 Conpotusne-
HHS KOPOTKOro 3ambikanus (co cropons! BH) Zx; = Zn = 16,2 Om  Ormipe-
AE/IMTE HOMUHANBHLIE W YPABHUTENbHEIC TOKU 0OMOTOK TpaHCcGOpMAaTOpoR

Bapuant3

1 JaHHble TpaHchopmaropa nepsuuHoe Hanpsxenue Uy =220 B,
BTOPUYHOE HaMpskeHHe npu xonoctoM xoae Uhy =127 B, 4KCI0 BUTKOB
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nepsuyHo#t o6motku w;= 1150, yacrora HanpsxeHus f;= 50 ', makcu-
MajbHas HMHIYKLHS B Marsuronposone Bp,= 1,1 Tn Tpanchopmarop He
0OXOAMMO BKJIIOUYMTH B CETH € YaCTOTOH f{= 150 Ty n HanpsxendeM
U;=220B [lna CHWKCHAS MArHATHBIX TIOTEPh MAaKCHMAJBHYIO HHAYK-
LU0 B MarHUTOnNpoBojie ueiaecooOpazHo ywmewbwinTh g0 0,635 Tn Kak
ClefyeT M3MEHUTh YHMCIO0 BUTKOB 0OMOTOK (repemorats TpaHchopMa-
TOp). 4TOOBI MONYYHTh BTOPHYHOE HAlPSDKEHHE B pPEXKMME XOJNOCTOrO

xoaa U; =36 B?

2 AKTHBHOE CEYEHME CTall MAarHuronposonpa [I-= 122 oM Mar-
HUTONPOBOJ HM3rOTOBJEH M3 JIMCTOBOM 3JJIEKTPOTEXHUYECKO# cramu 3413
KpuBas HaMarBMYMBaHUA CTaaw npuBeneHa B Tabn I11 [lpu BkIOYeHUU
TpaHc(opMmaTopa Ha XOJI0CTOM XO0Qy B Ce€Tb 4actoToit f; =50Tu ¢ Ho-
MMHANBHBIM TECPBHYHBIM HaNpSKEHHEM AMIIUTYAR MAarHWTHOIO IOTOKA
B Marautonposone @, = 1,851 102 B6 OnpenenuTte, KaK ¥ BO CKONBKO
pa3 W3MEHUTCA aMILIUTYNa PCaKTUBHOH COCTaBIAIOIIEH HaMarHM4YMBAKO-
uiero ToKa Iopm fpH YMEHBUIEHWH 4YacToTel f; 1o 45Tn

3 B rtpexbasHylo rpynity COENMHEHbl TPH OAHO(A3HBIX TpaHCHOp-
Maropa ¢ HOMMHANBHBIMA JAHHBIMA [IONHAA MOIIHOCTE Sy = 63 KB A,
nHanpskedHs obmoTok Uy =6 kB, Usy = 3,15 kB Cxemrl coeauHenns
obmoTox nepBuHYHOM — Y, BrOpUuHOli—A Onpenenure dasdpie U nuHElH-
HBE TOKH M HAMPHKCHUA NEPBHYHOH M BTOPHYHOH OOMOTOK TIpyIIIOBO-

ro tpexdasHoro TpaHcdopmaropa

4 Onpepeaute CXeMBl ¥ IDPYINY COCAMHEHUS OOMOTOK TpexdasHo-

a b ¢ ro TpaHcopmatopa HanpasneHue HamoT-

BeCe 4 k1 06MOTOK OIMHaKOBoe OG6G03HAYETE CXe-
Y 73X MBI M TPYNNy COEAHHEHUS OOMOTOK Tpex-

N taznoro Tparchopmaropa

5 Onpenenure CompoTHBReHna T-00pa3HOM CxéMbl 3aMelleHIs Tpex-
¢asuoro TpaHchopMaropa ¢ HOMHHAJIBHBIMH HaHHbIMH Sy = 1600 kB A,
Ui =35kB, Uz =63 xB Cxembl o0MOTOK nepBuuHO#i — Y, BrOpHY-
Hoif — A Ilo HmaHHBIM ONBITA XOJOCTOrO X044 NpPH HOMHHANGHOM Iep-
BHYHOM HaNpsKEHUM ONPENeNeHkl TOJfHas MOIMHOCTE Siy =224 kB A u
ko3 duuseHT MowHocTH cos@y =0,138 [lo maHHBIM omBITa KOPOTKOrO
3aMbIKAHHSA MPH HOMUHATLHOM TOKE B MEPBUYHON OGMOTKE OnpejeieHbl
norpeGasemas noaHas MolHOCTE Sk = 104 kB A 1 kordduiment Mou-
HOCTH cOS@ x = 0,159
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6 PaccyuTaliTe M HA4YePTHTE BHEIIHHE XapPaKTEPUCTHKH TPeX(asHo-
ro tpaHcdopmaropa Aid pekuMoB paboThl ¢ x03hhHLHUEHTAMH MOLIHOC-
T cos@;=0,8 u cosp,=1,0 Jannsie Tpancdopmaropa Sy =1000kB A,
Uip1=6 kB, Uypr=0,69 kB Cxembl 06MOTOK mepBHuHOH — A, BTOpHY-
noii ~ Y WHIYyKTHUBHBIC COINPOTHBICHUA paccesHus oOMOTOK TpaHcdop-
Maropa X =x,' =2,9 Om Kosdduumenr Mmommuocty Npd KOPOTKOM 3a-
MBIKaHUK cos@x = 0,222

7 Jns rtpexdha3Horo TpaHCHOPMATOpPa C HAaHHBIMH, [PHUBENCHHBIMH
B 3amaye Ne 5, ompenenure ko3(QOHMUMEHT 3arpy3ku Kzmax, HPH KOTOPOM
KT tpanchopmaropa Makcumained Ko>dbuimeHT MOWHOCTH Bo BTO-
puuHoii oBMmoTke cosg,=0,8 Paccuwmraiite maxcumaneHeii KIIJ TpaHc-
dopmaropa Jlo6aBOYHBIMH MOTEPAMM MOLIHOCTH MpeHEOpedh

8 Jisa tpexdasHpx TpaHcdopmatopa ¢ MomHOCTAMU Sip =25 kB A,
Sgn = 40 kB'A u coenuxennem oO6MoTox A/Yy-11 BritodeHsl mnapai-
nenbpHO B CeTh ¢ HanpspkeHuAMH Uz =6 kB u Uyyr= 0,69 kB Hanpsmxe-
HHME KOPOTKOr0 3aMblKaHMs IlepBoro TpaHcdopmaTopa g =4 %, BTOpOro
U =5 % OOas MOIHOCTE Harpy3kn S== 65 kB-A Onpenesnure Harpys-
Ky Kaxporo tpaHchopmaropamd COOTHOILIEHHE AKTHBHBIX U PEaKTHB-
HBIX COCTABJIIOUIVMX HANPKEHNA KOPOTKOTO 3aMbikanus TpaHc(opmaro-
pOB CyMTarhk ONUHAKOBHIMM HamarHMYHBarOmMMM TOKamMH npeHeOpeus

Bapuanr4

1 Tpancdopmarop co CICAYIOUMMH NaHHBIMM TEPBUIHOES HAIPSKE-
Hue Uy = 220 B, BTOpUYHOE HaNpHKEHUE NMPH X0J0CTOM Xoje Uy =24 B,
YUCNIO BUTKOB TEpBUYHON 0OMOTKM wy= 780, BTOpUYHOH — w; =83, He-
006X0aMMO BKIIIOYUTH B CETh C IEPBHYHBIM Hanpspkenwem U = 380 B
BeixogHoe Hanpsokenue U, JODKHO oCTathesd nNpexxHuM Kak ciegyer
WU3MEHUTb 4YHCIIO BHTKOB 0OOMOTOK (IepeMorarh TpancdopMarop) mnpu
HEU3MEHHOM MakcUManpHOH WHIYKUHMH B,, B Mar{uTonpoBoje

2 Onpepenure ko3GQQUUUEHT MOIMHOCTH COSQ v B PEKMME XOIIOC-
TOro xona ogHogasHoro TpaHcopmaropa YHcno BUTKOB NMEPBUYHOH 00-
viotkn w) = 827 Ilepsuvnoe HanpsxeHue Uy =10 kB Maruuronposon
W3rOTOBJICH W3 NUCTOBOH 3ACKTPOTEXHUYECKOW ctanu 3413 ¢ yhenpHbI-
MU noTepaMH p) 50 = 0,6 Br/kr KpHpas HaMarH@4yuBaHUS CTald IpHBE-
nena 8 Tabn 1 CpemHsia anuHa CcHIoBOR JHHUM Jcp =295 M, aKTuB-
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HOE CedeHue CTaad MarHdromnposona /1. =363 CMZ, Macca MarHuTorpo-
soga m = 800 xkr IlageHueM HanpsXCHUSs B NepBHYHON OOMOTKE M He-
MarHUTHBIMH 3a30paMH B CTBIKaX NPeHeOpedb

3 Yucno BATKOB OOMOTOK Ha OIHOM CTepkHE Tpex($a3HOro cTepi-
dHeBoro TpaHchopmaropa w; = 840, w; =914 AKTHBHOE CEUCHHE CTaln
creprcHs e = 657 CM2, aMIIMTYAa HHAYKUHH B crepxHe Bc=1,65Tn
JluneitHple HampsokeHuss o6MoToK Uy =35 kB, Upur =22 xB Onpene-
JIATE CXEeMBbI COEHMHCHMS NEPBHYHON H BTOpHYHONH 0OMOTOK

4 Onpegemire cxeMsl M Ipynmy coenuHeHus oOMoTok Tpexdasno-

Xy =z ro Tpaucdopmaropa HampasieHue HamoOT-

Aj B C ku 0oOMOTOK oAnHakoBoe OOO3HAYbTE CXe-

Y3 y3z3 Mul HIpynny CoemnHeHus 0oOMOTOK Tpex-
¢asnoro TpanchopmaTopa

5 Onpenpeaute HEOYKTABHOE CONPOTHBICHHE B3AHMOMHAYKIWMHU [Ep-
BHYHOIl 1 BTOpHYHOH 0OMOTOK Tpex(asHoro TpaHcdopmaropa co creay-
oMy faHieMA Sy = 1600 kB-A, Ujgr=6 kB, Usuz= 3,15 kB Cxemsl
0o6MOTOK nepBUYHOM ~ Y, BTOPHUYHOH — A B pexXHME XOIOCTOro Xoaa npu
HOMMHAJAGHOM TEPBUYHOM HANpPHKCHUM OMNpenencHbl norpebiiemas ax-
THBHas MOHIHOCTE Py = 2.5 kBt 11 xoatpdunmedT momHocTs cosey=0,12
ConpoTuBlieHueM NEPBUYHON 0OMOTKU fipeHeOpeds

6 PaccyutaiiTe ¥ Ha4YePTHTE BHEUIHIOIO XapaKTEPHCTHKY Tpexdas-
Horo TpaHcdopmaropa npu koadduumedre mowHoctu cos@, = 0,8 Jlau-
Hole TpaHchopmatopa Sy =10 kB'A, Upr=0,66 kB, Uyr= 023 xB
Obmotkn TpaHchoOpMaTopa COERAHHEHBI 10 CXeMe 3Be3na Hanmpsxenue
KOPOTKOro 3aMblkaHHs ux =4,5 % AKTHBHBIE COMPOTHBIECHHS 06MOTOK

TpaHcdopMaTopa 7] = r2/= 0,61 Om

7 Onpenenute HOMHMHANbHBI M makcuManbtbiil KI1J| Tpexdazwo-
ro tpadcopmaropa co crefylomnME aaHHbIMU Sy = 1000 kB-A, notepn
MOLHOCTH XOIOCTOTO XOAa NpH HOMHHAILHOM MEPBUYHOM HaNpPsKEHMH
Py =2,8 kBT, notepd KOpPOTKOIG 3aMbikaHWA NPH HOMMHAALHBIX TOKaX B
obmoTkax pry = 16,3 kBT, x03dduuneHT MouwHocTH cos@,= 0,8 Jloba-
BOUHLIMK MOTEPAMH MOLIHOCTH B TpaHncdopmarope npenedpedn

8 Tpu TpexdasHbx TpaHCHOPMATOPA C HOMHHANBHBLIMH MOLIHOCTS-
MU Sy =160 kB'A, Spn =250 kB-A, Sy =400 xB'A u coenuneHnem 00-
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MO10K A/Yy—11 BKIIOYECHB! NMAapasuUIEIbHO B CE€Th C HOMHHAJIBHBIMH Ha-
npsoxkeHuamu Uiy =6 kB, Uzyr=0,4 xB HanpsyxeHdss KOPOTKOro 3aMbl-
KaHus TpaHcpopvatopos uxy =4,1 %, up =4,4 %. wz =4,7 % Onpene-
nuTe HauGONBLIYI0 CYMMApHYI0O MOLUHOCTH Harpy3ku, HpH KOTOPOH HE
OyaeT rneperpyxeH HU OOMH M3 NapaLie/bHO paboTaloiMX TpaHchopma-
TopoB Tokamu x0nocToro xona Tpanchopmaropos npenebpedsb

Bapunaut$s

1 Onpenenute 4YUCAO BHUTKOB W; BTOPHUYHOH 0OMOTKM TpaHCdopma-
TOpa TMpH KOTOPOM BTOPHHHOE HANpPDKEHHE B PEXMME XOIOCTOr0 x04a
U, =E;=6,3B Ilepsuuanoe Hanpsxenue ) =220 B, uucio BUTKOB B
rmepBu4Hoi o6moTke w; = 1080 Tokom Xxonoctoro xona npexebpeds

2 AKTHBHOE CedeHue CTaid MaruuTonposoma [Ic =233 cM’ Mare-
pHall MarHaTONpPOBOAA — IEKTpPOTexXHu4Yeckas crans 3413 Kpusas Hamar-
HMuKBanuA ctainl npuBeacHa B Tabn Il1 Ilpn HOMWUHAJIBHOM NEPBHYHOM
HANPKCHUM AMITIATYAa MArHMTHOTO MOTOKA B MAarHUTONPOBONC TpPaHC-
(opmaropa @,,= 3,61 102 B6 Bo ckomsko pa3 HM3MEHHUTCS aMIUMTyaa
HaMarHWYMBAIOIIEr0 TOKA, €CIU MNEPBUYHOE HANPSHKEHHE YBEIWYHTCA B
1,15 pa3a”? Ilagennem HaNpspkeHWUS B NEPBU4YHOU OOMOTKE M IOTEpAMH
MOLHOCTH MpeHebpedb

3 TIlepBuyHas oOMoTka Tpexda3Horo TpaHcopMaropa paccuuTaHa
Ha nuHeliHoe HampsbkeHue Uy = 10,5 kB O6motku Tparcdopmaropa co-
SANHEHB!l IIEPBHYHAA B TPEYTrOJbHUK, BTOpMYHas B 3Be3ny Koabduuu-
eHT TpaHchopMmauun (a3HeIX HanpsxeHud ky; = 0,165 Onpenenute nu-
HelHble W da3uble HAUpHKSHUN [EPBUUHON M BTOpUUHOH 0OMOTOK

4 Onpepenute cXembl M IPYNIYy COeAUHEHHA OOMOTOK TpexdasHo-
B C 4 x z ro TpaHctopmaropa Hanpasnenune Hamort-
Ky 00MOTOK oftuHakoBoe (ODO03HAYETE Cxe-

Mbl U IDYIIY COSAUHEHHS OOMOTOK TpeEX-

Y| Z x al b ¢ daszHoro TpaHcdopmaTopa

5 Onpeaeaure HHAYKTUBHBIE COMPOTHBIEHUS PACCEAHHUS (Hempuse-
DEHHbIE) NEPBUYHON ¥ BTOPHYHOM 0OMOTOK TpaHchopmMaropa co Cleayio-
wuMe JaHHbiMu Sy = 2500 kB A, Uy, =6 kB, Ug7=04 kB CxeMsl
COENMHEHUS OOMOTOK INepBHuHOM — A, BTopuuHoi— Y Ilo pesynsratam
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OINBITa KOPOTKOIrO 3aMbIKaHMsS MPH HOMMHANBHBIX TOKax OOMOTOK ofpe-
JeneHsl nmoTpeb.iseMas aKTHBHAA MOIIHOCTE Pix = 24,2 kBt u ko3dpdnuu-
€HT MOWHOCTH cos@x = 0,177 Tokom X0s0CcTOr0 XoAa TpaHcopMaTo-
pa npeHebpeyn

6 Omnpepenure B % ¥ B BOJBTaX K3MEHEHME BTOPUYHOIO Hamps-
KeHHMa TpexgasHoro TtpaHcdopMmaropa NpH HOMUHAIBHOH Harpyske i
3HaueHuit Koddduumenta MomHoCTH cos@pz =0,8 u cose, =1 [anupe
Tpaucpopmaropa Sy = 63 kB A, Ujy7= 0,66 kB, Uz =04 kB Cxewusl
00MOTOK TMepBHYHOH — Y, BTOpH4HONH — A HanpsokeHue KOpOTKOro 3aMbi-
kaHua g =4,5 %, K03DULHEHT MOUHOCTH B PEKUME KOPOTKOIO 3aMbi-
KaHug cosgx = 0,333

7 HW3pecTHbl HOMHHAILHBIE HaHHblE Tpex(a3zHOro TpaHcdopmaropa
Sy=4000 kB A, Uig7=6 kB, Uyyr=3,15 kB Cxembi 00OMOTOK nepBHY-
HOM — Y, BTOpH4HO# — A IloTepn MOLIHOCTH XONOCTOr0 X0Ja NpH HO-
MUHANLbHOM TEPBUUHOM HANPHKEHHH py = 5,3 kBT, KOPOTKOTO 3aMbiKaHUs
NpN HOMWHANBHBIX TOKaX OOMOTOK pry = 33,5 kBT Paccuuraiite u Ha-
yeptute 3asucuMocts KIIJI o1 3arpy3ku nng 3Hauenmil kosdduumenta
3arpy3ku k;=0,25,0,5,0,75,1,0, 1,25 npu cosgp,=0,8

8 Jia oaMHakoBBIX TpaHcopmaropa ¢ HOMMHAIBHOR MOLIHOCTHIO
St = Suy = 10 kB A BICHHOYEHB! MApaIENbHO B CETh C HANPMKCHUAMU
Uip7=0,66 kB, Uyn7=0,23 kB Coennxenne o6MOTOK TpancdopmaTopos
nepsoro A/Y-11, Broporo Y/Y-0O ConpoTHBNEHHS KOPOTKOro 3aMbixka-
HAA (CO CTOPOHBI NEPBHYHOIO HANpKeHus) Zx) = Zx; = 0,311 Om Omnpe-
IEUTE BENUYHMHY YDABHUTENBHBLIX TOKOB (IO OTHOLICHHIO K HOMHHANb-
HbIM TOKaM) B 0OMOTKax TpaHc(opmMaTopoB

Bapuaunt6

1 Ogpegenvrte 4uUCAO BHTKOB Wy MEPBUYHOW W w, BTOpUYHON 06-
MOTOK TpaHchopMaropa € aKkTHBHBIM CEYCHUEM CTalN MarHUTONPOBOAA
1 =37 cv®  MakcumansHas UHAYKUWIS B MarHutonposoge B, =1,1Tn
[lepeuynoe nampsikenue Uy =127 B, BTOPUHUHOE HANPMKEHUE IMIPU AO-
noctom xoae tpaHchopmaropa Usy=Ern=36B

2 Howmuzanbhpie JaHHbie OAHO(A3HOro TpaHc(opmaTOpa MNOJHaS
moutHocTs Sy =400 kB A, nepeuunoe Hampsikenne Uy =10kB Hamar-
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Hu4MBalOWMi TOK 7p =2 %, norpebiseMas u3 CETH NPH XOJIOCTOM XOAe
akTuBHas MouHocTe Py = 0,88 kBT Onpenenure akTHBHYIO M peakTuB-
HYIO COCTaB.IAJOLIME HAMAarHHYMBaOUlEro Toka IloTepsmM MOLIHOCTH B
nepBU4HOl 0GMOTKE IpeHeOpeys

3 Tpu onHodazHeX TpaHCchHOpPMATOpa C HOMHHAIBLHBIMM HaNpsKe-
HusamMu oomotok Uy =289 kB, U,y =347 kB obneaunensl B Tpexdasnyio
rpyaony HoMuHanpHEIE NHHEHHBIE HanpsxkeHUs OOMOTOK TpexdazHoro
rpynnosoro tpaHcopmaropa Ujyz= 500 kB, Uy =347 x8 Onpeaenute
CXeMbl COeauHEeHns OOMOTOK M k03pduUHEHTs! TpaHchopMalnu k), das-
HBIX M JIMHEHHBIX HanpsHKEHMH

4 Onpenenute CXeMbl M TPYNIY COeRMHEHUS 0OMOTOK TpexdasHo-

49 Bo C coaeb ro TpaHcopmartopa HampaBnenue HamoT-
KM 0OMOTOK ojuMHakoBoe (O6o3HAYETE CXE-
XPY2Z zZ2x2y MBI M TPYIITy COSHHHEHHUS OOMOTOK Tpex-

thasnoro tpanchopmaropa

5 Onpenenute NMapaMeTpsl HAMarHWYHBAIOLIEr0 KOHTYpA CXEMBI 3a-
MeLIeHus Tpex$a3Horo TpaHchopMaTopa €O CACOYIOMMMH HOMUHANbHEI-
MH JaHHeIMH Sy =25 kB'A, Uiy =0,38 kB IlepBuuynas oOMoTka coenu-
HeHa B 3e3ay Hamarauuusaroupit Tok 1p=4,8 % B pexume X010CTOro
X0[a MpyH HOMHHAJIBHOM NEPBHUYHOM HANpPSHKEHUM H3MEPEHBI IOTEPH MOILU-
Hocty py = 180 Bt ConporusicHuemM NepBU4HOHR 0OMOTKH mNpeHeGpeys

6 PaccunraiiTe M HauepTUTE BHELIHWE XapaKTEPUCTHUKY Tpex(azHo-
ro TpaHcopmaropa MpH paborTe ¢ [ABYMS 3HA4YCHUAMH KO3GODHLHEHTA
MowHocTH cos@y= 1,0 u cosg, =0,8 HomuHanbHEIE naHHble TpaHcHOp-
maropa Sy=400kB A, Ujy1=6xB, Usyy=0,69 kB Cxemsbl CoenHHEHHS
00MOTOK MepBUYHON — A, BTOpHUHOH ~ Y I3BecTHE! KO3(UIHEHT MolL-
HocTH cos@x= 0,328 u norepu MOIMHOCTH pxy = 5,7 kBT B pexuMe Ko-
POTKOrO 3aMbIKaHUS TNIDY HOMHMHANBHBIX TOKax B OOMOTKax

7 Paccuuraiite ¥ Hauyeprute 3aBucumocth KIIJI ot 3arpysku Tpex-
tasHoro TpaHchopmaTopa A1A CIEAYIOWMN 3HA4YCHUR Ko3dOHUMeHTa 3a-
rpy3ku k; =0,25,0,5, 0,75, 1,0, 1,25 npu cosep; = 0,85 HoMuHaneHbIe
naHHpie TpaHcgopmatopa Sy =250kB A, Ujyr=35 kB, Uyz=0,69 kB
Cxembl 00MOTOK NEPBUYHOM — A, BTOpUyHOi — Y Ilotepu MouHocTH XO-
JIOCTOrG X042 NPY HOMHHAJIBHOM [EPBHYHOM HanpsbkeHuu py = 0,8 kBT,
KOPOTKOTO 3aMBIKAHHS [PH HOMHMHAIBHBIX TOKaX OOMOTOK pry = 4,1 kBt
J1o0aBOYHbIMU TIOTEPSAMU MOIIHOCTH TpeHedpeub
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8 Jipa ognodasHeix TpaHCdoOpMaTopa ¢ OIHOM IpyNIoll COSNMHEHHS
obmotok 1 Hanpmkexusmu Uy /Usy = 10/0,38 kB paGoTaloT napainenbHo
ga o0y Harpysky MouHoctan TpaHchopmatopoR Sy =40kB A nu
Sin =25 kB A Ko3bhduuueHTtsl TpaHcpopMauy nepBoro TpaHcQopMaTo-
pa ki y=25,8, Broporo ki )= 26,8 ConpoTMBAEHNA KOPOTKOTO 3aMbl-
kauus (co cropous! BH) Zxy =55+ 98,1 OM, Zxy =96 + 3152 Om  Toknu
B NEpBHYHBIX 00MOTKax TpaHcopMaTopoB, O0YCIOBNEHHBIE Harpy3KoH
1'1(1)=3,2e"38°, il (2)=2e"138°(¢)a3a TOKOB JlaHa II0 OTHOLIEHHIO K
NepBHYHOMY HANPSKEHUIO) PaccyuTaiiTe ypaBHMTENBHBIE W MOMHBIE TO-
k1 B ofmorkax TpaHcdopmaropoB Toxamu X0M0CTOro xoja npeHedpeyb

Bapuanr 7

1 Onpegenure 3JIC, MHAYKTHPYEMYKH) B OJHOM BHTKE OOMOTOK
Tpancopmaropa OCHOBHBIM MarHuTHbIM MoTokoM CedeHue MarHHTOIpPO-
Bona 4x5 cm’, KOODPULHEHT 3arOJHEHUS CTanblo ke =091, Makcumanib-
Has MHAYKUMS B MarHutomposoge B,,=125Tn

2 HomuwanbHOE TEpBHYHOE HANpAXEHHE onHO(azHOTO TpaHcdop-
maropa Uy =127 B B nepeuuHoll o6MoTke 32 BUTKa AKIHUBHOE Ceue-
Hue crand Maruuronposoga [lc= 122 oM? MarsgutonpoBox H3rOTOBINIEH
u3 a3nekrporexHuueckod crany 3413 Kpusasgd HamarHuuMBaHus Cranu
npusepena B tabn [11 Onpenenute, Bo CKOMBKO pa3 M3MEHHTCA aMILIH-
TYAa HaMarHMYMBAOLLErO TOKA TPAHCHOPMATOpa, €CH MEePBMYHOE HATpPH-
xeHue ypennuutcs Ha 20 % IlageHueMm HanpmKEHHA B HEPBUYHON 06-
MOTKE U MOTEPAMH MOLIHOCTU NpeHebpeyb

3 HowmuHanbHOE JMHEHHOE HAMpsHKEHHE MEPBMYHON 0OMOTKHM Tpex-
tazdoro tpaHchopmatopa Ujyr= 10 kB Tlepsudnas u BTOpHM4HA% 0OMOT-
Ky coeamuenst B 3Be3ny Kosdduuuent 1paHcdopmauuu GasHblx Hanps-
xenuii Tpancopmaropa k;; =25 Onpeneinte IuHelHble u asHbie Ha-
NpAKEHNs MEPBMYHONW M BTOpUYHOW 0oOMOTOK TpaHcdopmatopa

4 OnpenenuTe CXeMbl U IPYRily COCAMHEHHUA OOMOTOK TpexgasHo-

B C A ro Tpauchopmaropa Hanpasienne HamoOT-
ku obvorok onuHakosoe O6o3HaukTe CXE-
Mbl ¥ TPYIUly COEAHHEHUS OOMOTOK Tpex-
thasnoro Tpancdopuaropa

ae b
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5 Paccuuraiite napametpbl T-00pasHoit cxeMmbl 3aMemmeHns Tpexdas-
HOTO ABYXOOMOTOUHOrO TpaHCHOpMATOpa C HOMHHAJIBHBIMH HAHHBIMH
Sz = 100000 kB A, Uyg7=347 kB, Uy7=24 xB Cxemsl oOMOTOKX Iep-
BUYHOU’ — Yy, BropuuHo#i ~ A JIMHEHHBIH TOK XONOCTOrO X0Aa HPH HO-
MUHANBHOM TIEPBHYHOM HaNpsXeHHH [1y7=5 A JluHelHoe HanpmkeHue
KOPOTKOr0 3aMblKaHHsi HPU TOKAX B OOMOTKAax, PaBHBIX HOMMHAJBHBIM,
Uir7=40 kB KoadduumeHTsl MOIIHOCTH XOJOCTOTO X0Aa cosg vy = 0,16,
KOPOTKOro 3amblkaHna cos@x =0,0191

6 PaccuuTaiiTe BHELUHME XapakTepucTuku TpexdasHoro tpaHcdop-
maropa Uit ABYX 3HaueHud kosdduuueHra moumgHoctH cos@r =08 u
cos@; =1 HomuuansHple naaHHbie TpaHchopmaropa Sy = 1600 kB A.
Uipn=35xB, Uyy7=0,69 kB Cxembl 00MOTOK TIepBUYHON ~ Y, BTOpHY-
HOM — Y MHIOyKTHUBHBIE COHpPOTHBNEHHA paccesHus OOMOTOK TpaHcop-
MaTopa X =x2/ =245 0m KoadduuuesT MOIHOCTU B PEXHUME KOPOTKO-
ro 3avblKaHHA NPH HOMMHAJIBHBIX TOKaX B 0OMoTKax cos@x =0,173

7 Paccuuraiite u Haueptare 3aBucumocts KIIJ| tpancopmatopa
OT 3arpy3kd NS 3HaueHMit kosdpguuuenta sarpyskd k3 =0,25,0,5, 0,75,
1, 1,25 npu cosp,=0,9 JlanHble TpatncdopmaTopa NpUBEICHBI B 3aJaue
Ne 5 JloGaBouHbiE MOTEPH MOILHOCTH HE YHUTHIBAHTE

8 Onpenenute pacnpeneneHNe HArpy3oK MeXIy Tpems napaienb-
HO BKJIIOYEHHBIMU OAHOG(A3HBEIMH TpaHCcHOpMaTOpaMu C HOMHHANbHBIMH
MOIUHOCTAMU Sy =63 kB A, Sg; =100 kB A, Sy =160 xB A 1 Hanpske-
HusimMu Uy /Uy = 660/230 B HanpshkeHHS KOPOTKOro 3aMbIKAHHS TPaHC-
dopmaTopoB 1x; = 3,9 %, uxg; =45 %, w3 =53 % O06was MOLHOCTH
Harpy3ku coctasiser 85 % OT CyMMapHOH MOIMHOCTH TPaHC(HOpMaTopoB
Onpenennte k03)OHUIUEHTH 3arpy3kd TpaHchopmaTopoB Pasznumedt ak-
THBHBIX M PEAKTUBHBIX COCTABJIAIOIIMX HANPDKEHUA KOPOTKOTO 3aMblKa-
HUS ¥ HAMarHHYMBAIOMUMHK TOKAMK TpaHcQopMaTopoB fpeHeOpeus

Bapuaurt §

| Onpepenute yuCIO BUTKOB W, BTOpHYHOH 0OMOTKH TpaHcpopma-
Topa, obecneuusaroinee npu xonoctom xome JJIC sropuyvHOi 00MOTKM
E>=12B llepsuunoe HanpskeHne Uy =220 B AKTHBHOE ceueHHe CTa-
nu Markuronposoja [1c- = 31 e’ aMmILIATy a2 MarHUTHOM HHIYKUHM B
maranTonposoae B, = 1,15 Tn Onpeaeante kodpduuueHT TpaHcdopma-
unr Tokom Xonoctoro xoma TpaHcdopmaropa mpeHeOpeus



16

2. Onpenenurte HAEHCTBYIOILME 3HAYEHUS AKTHBHOW M peaxkTUBHOH
COCTaB/AIOIMX HAMarHUYMBAIOLIEro ToKa ofHo(aszHoro tpaHcdopMaTopa.
MarHuTonpoBoa HaMOTaH U3 XOJIOHHOKATaHOM CTanpHOM JIEHTHI IHIWPH-
poit 70 MM u TtomumuoM 0,27 MM, 4Yucno BHTKOB JjieHTH 188, Cpennss
IUJIMHA CHJIOBOM JIMHMM B MarHutoripoBone Icp = 81 cM. YenbHBle Mar-
HUTHBIE NOTEPY B MATHUTOOpPOBOOE P o/50 = 0,6 B1/ kr. IltorHocTs cranu
7650 kr/m’. Kpupass HamarHuuuBaHds ctaam npuseaecHa B 1abn. I11. Ilep-
BU4HYIO OOMOTKY TpaHcopMarTopa BKIIOYAIOT B Cerb C HOMHHAIBHBIM
HanpsokeHneM Uy =660 B. Yncno BUTKOB nepBHYHONW 0OMOTKM W= 558
[Tanennem HaupsKeHHA M NIOTEPAMH MOIIHOCTH B NEPBHYHOH 0OOMOTKE
npeHeGpeys.

3. HomuuanbHOE JIMHEHHOE HaRPSKEHHE BTOPMYHOHW OOMOTKH Tpex-
da3noro tpaHcdopmaropa Usyy= 690 B. O6MoTKH TpaHCopmaropa co-
e[MHEHbl 1O CXeMaM: MepBu4Had — A; BropuuHas — Y. Kospduuuenr
TpaHcdopmauun (aszHbx Hanpsxenuit kj; = 15. Onpenenure $asHbie ©
NUHEHHbIE HANpsOKeHUA NepBHYHON 0OMOTKH TpaHchopMmaropa.

4. Onpenenvre cxeMbl M TPyNIy COSAMHEHHS OOMOTOK TpexdaszHo-

Bo Co A ae boc ro tpaHcdopmaropa. HanpasjieHue HamoT-
Ki 00MOTOK opuHakosoe. O003Ha4ybLTe cXe-
Y2ZoX x2yPz Mbl M TPYHIY COSAUHEHHS OOMOTOK Tpex-

basnoro TpaHcdopmaropa.

5. Onpeneanre COmpoTuBiIEHUs TAaBHOH BeTBM T-00pasHoil cxembl
3amelleHus Tpex(haszHoro TpaHcopmaropa CO CAETYIOUMME HOMHHAIBHbI-
MH faHHbIMA: Sy = 1000 kB-A; Ujpr=10 kB. Cxema coeouHesus nep-
BU4YHOH 0OMOTK# — Y. Hanpsbkenne KOpOTKOro 3amblkaHus ug = 5.5 %
[orepu MOMIHOCTH B PEXHME KOPOTKOTO 3aMBbIKaHMs MPH HOMHHATBHOM
TOKE B MEPBUYHOH 0OMOTKE pry = 11,6 kBT. Hamarumudsaromum TOKOM
npeHedpeys.

6. Ilo McXOAHBIM AaHHBIM M pe3yapTaTaMm peiliennst 3amaynm Ne 5 pac-
CYWTANTE M HAYEPTUTE BHEIIHME XApPAKTEPUCTHKH Tpex(hazHoro TpaHchop-
TOpa I 3HaYeHHit KO3QPHUUEHTa MOLHOCTH COS@, =0,8; cosp, =1

7. Paccuuraiite 3asuckmocts KITJL ot 3arpysxu Tpexdastoro Tpasc-
dopmaropa npu pabore ¢ kodpduuneHTOM MolHOCTH cose; = 0,85 nns
3nHaueHuii kodd@nuuenta 3arpysku ky=1025;05;0,75;1,0, 1,25 HaBHble
tpanchopmaropa: Sy = 1600 kB-A; Uyz =10 kB, U,yz= 0,4 kB. Cxembl
00MOTOK. MEPBUYHOM — A; BTOpHYHOK — Y. [loTepn xo0/10CTOTO XOIa Npu
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HOMMHaJIbHOM TIEPBHYHOM HanmpsykeHHH py = 2,75 kBT, moTepu KopoTkoro
3aMBbIKaHMs DM HOMHHAIBHBIX TOKaX B 00MOTKax pyy = 17,2 kBr Ha-
yeptHTe rpadux zasucumoctu KIIJ ot 3arpysku

8 Tpu tpexdasHelx Tpancdopmaropa skmoueHs! napamnneisHo Co-
eaAnHeHue oOMoToK Y/Yu—11, HOMUHAILHEIE MOLLHOCTH TpaHC(HOpMaTopoB
St = Suz = Sz = 1000 kB'A, HomuHansHbie Hanpskeuus Ugz=35kBu
Usn7= 0,69 kB Hanpsbkenus KOPOTKOro 3aMblkaHUs TpaHcGopMaTopos
Uy = 7,15 %, uxr = 6,5 %, 1z = 5,85 % Onpenenure HauboIBILYIO CyM-
MapHYIO MOLIHOCTh HAarpy3k#, fIpH KOTOpo# He OYyReT mneperpyxeH HH
OodMH U3 MnapauienbHo padoTaroWux TpaHcdopMmaropoB Tokamu Xosoc-
TOTO XoAa rpaHc(popMaTopoB HpeHeOpedb

Bapuaur 9

1 Onpenenite HOMUHANLHBIA TOK [}y TNEpBUYHOM OOMOTKM oAHO-
daznoro Tpancdopmaropa Ilepsuanoe Hampskenue Uy =220 B, BTopnu-
Hoe HanpshkeHue npu xonocroMm xone U,y =380 B, TOK BTOpHYHOH 06-
MOTKK [l =1,658 A Tokom xonoctoro xoma npenebpeyb

2 HomuHanpHOE NEpBUYHOE HANpskeHUE OAHO(a3zHoro Ttpaxcdop-
maropa Uy =10kB B nepsuyHo#f o6MmoTke 735 BUTKOB AKTHBHOE Ce-
qeHHe CTand MarHutonpomopa [l- =388 oM’ MartHuTonpoBoli H3roTOBJEH
13 JMUCTOBOM 3MekTpoTexHudeckodt ctamu 3413 KpuBas HamarHU4MBaHHs
cranu npuseaeHa B T1abn I11 Bo ckoapko pa3s M3MEHHTCS aMIMTYyna
HaMarHMYMBAIOILEro TOKa TpaHcdopmaropa, €CAM NEPBHYHOE HampsKe-
Hue BospacteT o 11 kB

3 Tpexdaszueiii TpaHchopMaTOp BKIOUEHA B CeTh C HaNpsDKEHHEM
U;j7=20 kB Cxemb oOMoTOK nepBuYHOIl — Y, BTOopnuHOil — A Hanps-
wenne Birka Up=11,6 B Kosdduumewt tpanchopmauuy QasHbX Ha-
npsxeHuit kj; = 1,832 Onpepenute 4YHCNO BUTKOB W) U W;, JIMHEHHbIC
¥ (ha3Hple HAMPHKCHUA NMEPBUYHON U BTOPHYHOH OOMOTOK

4 Onpenenute CXeMbl U TPYNIy COeOUHEHMst 0OMOTOK TpexdasHo-

a0 boc Bo Co A ro tpaicdopmaropa HampaBieHHe HaMOT-
Ku 00MOTOK omguHakoBoe (OO003HaubTE Cxe-
x2y)z Y2'Z2X? MBl M IPynny COeAuHEHUs 0OMOTOK Tpex-

$asHoro rtpancopmaropa
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5 MW3BecTHH HOMMHAIBHBIE AaHHblEe Tpex(daszHoro TpaHcopmaTopa
Sy=160xB A, Uypz=10kB, Uyyz=0,69 kB CxeMbl 00MOTOK HEPBUY-
HO# — A, BTopu4HOi — Y HamarHuumparommit Tok 1 = 2,2 %, HanpskeHue
KOpPOTKOro 3aMblkaHusi ux =4,3 % Ilotepy MOINHOCTH XOJOCTOIO XoJa
NpH HOMUHANBHOM HEPBUYHOM HanpaxkeHnu py = 0,5 kBt, Kopotkoro 3a-
MbIKaHMA MPH HOMUHANBHOM MNEPBAYHOM TOKe pry =3 kBT Paccuwutaiite
conpotuBienns T-o6pa3Hoii cxembl 3amelieHus TpaHchopMmaropa

6 Hcnonp3ys HCXOHHBIE AaHHBIC M pe3ynsTarhl 3agayd Ne 5, pac-
CYUTAliTE W HAYCPTHTE BHELUHME XapaKTEPUCTHKH TpaHcdopmaTtopa ais
ABYX 3HauyeHuil ko3dduineHra MomHOCTH cos@r =0,8 u cos@, =1

7 Onpenennre MakcumanbHbiit KITI Tpexdasnoro tpaHcdopmaropa
€O clieytomMi JaHHbeIME Sy = 630000 kB A, moTtepu MOLIHOCTH XoJ0C-
TOro XOja NMpu HOMUHANLHOM NMEPBHYHOM HanpsbxkeHnu py = 500 kBt Ko-
appunment MowHocTH cosep, = 0,8 KIIJ tpancdopmaropa npocruraer
Makcumyma 1npH ko3(duuueHTe 3arpy3kH kyma = 0,62 JobGaBouHbivK
NOTEpAMM MOILHOCTH npeHebpes

8§ Tpexdasupiil NOTpeOUTENb 3alMTaH OT ABYX MapajUleNbHO BKIO-
YEHHBIX TpaHC(HOPMATOPOB OIMHAKOBOH MOMIHOCTH Sy =Spm=10xB A ¢
HanpsoxeHusMu Uyyp=220B u Upppr=660B CoennHenne oOMOTOK rep-
Boro Ttpasctopmaropa A/Y-11, Broporo A/Y-3 ConpoTHBIEHHS KOpOT-
koro 3ameikaHusi (co cropodbt HH) Zx; = Zxy = 0,653 Ovm  Onpenenute
HOMHHANBHBIE ¥ YPaBHUTENBHBIE TOKM OOMOTOK TpaHCHOpMaTopos

Bapuaurt 10

1 PaccyuTaiiTe 4HCNO BUTKOB W; BTOPHYHOH OOMOTKM TpaHC}opma-
Topa obecneyuBarouiee npu xonoctoM xoae 3JIC BTopuuHOil 0OMOTKK
E> =36 B [lepeuuHoe HanpsxedHue U; =380B AxTuBHOE ceueHue CTa-
an Marduronposona Ilc =433 o’ MakcuMmanbHas WHAYKOUSA B MarHu-
Tonposone B, =14 Ta Onpepenure ko3dpduuneHt TpaHchopmauun

2 HomunansHble naHHple ogHO(a3Horo TpaHcdopMaropa mepBad-
Hoe Hanpaxeune Uy =6 kB, noanas MowHocTh Sy =250 kB A, namar-
HU4MBalOWNAE TOK 1y =23 %, norpebisiemMas U3 CETH NpPH XOJIOCTOM XO-
Je akTéBHas MowHOcTh Py =0,88 kBt Onpenenure akTMBHYIO ¥ peak-
THUBHYI) COCTaBJIIOIE HavarHMyuBawoIero toka IllorepaMd MOIHOCTH
HA AKTUBHOM CONPOTMBICHMA nepBuyHOdl oOMOTKM npeneGepedb
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3 Tpu oxnodasHeIX TpaHC(OpMaTOpa CO CHEAYIOIIMMU HOMHHAJb-
HBIMU JaHHBIMH Sg=40 kB-A, Uy = 11,55 kB, U;5=6,06 kB o6senune-
HeHbl B Tpexdasuyo rpynny [lepsuyHas M BTOpHuHas OOMOTKH FpyIHIO-
BOro TpexdasHoro TpaHcdopMaropa coeanHeHbl B 3Be3dy Onpenenute
(a3Hble N THHEHHBIC TOKH M HANPMKEHHs MEPBHYHOM M BTOPUYHOH 00-
MOTOK TpaHCQopmaTopa

4 Onpegenute cXeMbl U IPYNNY COeAMHEHHs OOMOTOK Tpex(asHo-
Co Ao B ao bo ¢ ro Tpaucopmaropa Hanpasnenue HamoT-
KH 00MoTOK onuHakooe (OOo3HaysTE CXE-
Z2XPY xPyPz MBI M TPYTHIYy COENMHEHMA OOMOTOK TpeX-

¢asHoro tpaHcdopmaropa

5 Onpenenute napameTpsl T-o0pa3sHO#M cXeMbl 3aMELIECHUA TpEX-
(asHoro TpaHcdopmaropa ¢ HOMHHAMBHBIMH HaHHBIMU Sy =2500 kB-A,
Urg1= 10 «B, U7 =3,15 kB Cxempl coequHeHHs OOMOTOK TIEpBMY-
Holl — Y, BropuyHoii — A Tlo pe3yipTaram pacyera MarHMTHOM CHCTEMBI
onpelesieHbl MarHUTHBIE notepd py = 3,7 KBT B HAMarHW4YMBaOUMN TOK
1p= 0,95 % Ilpn pacdyere oOMOTOK OnpenefeHsl IEKTPUUCCKHE [OTEPH
P+ pn =225 kBr U HanpskeHHe KOPOTKOro 3aMblKaHHA ux = 5,6 %
[ToTeput MOMHOCTH HaHBI pys TPU HOMUHANBHOM NEPBHYHOM Harpsie-
HUHM, ps1 + Py [P HOMHHANBHBIX TOKaX B O0OMOTKax

6 PaccuutaliTe W HadepTUTe BHELIHME XapakTEPUCTHKU TpexdasHo-
ro TpaHcpopmaropa npd pabore ¢ ABYMA 3HadeHHAMH Kos(duuueHra
MOIIHOCTH cos@,=1,0 1 cosg,=0,8 HomuHaneHsIc HaHHBIC TpaHchoOp-
matopa Sp= 16 kB-A, Uy =0,66 kB, U,y7;=0,23 kB CxeMbl coenuHe-
Hina oOMOTOK MepBHYHOIM — A, BropuyHoll — Y WsBecTHsl koahduuneHT
MOLUHOCTH c0S¢ 1 = 0,56 u notepu MolLHOCTH pry = 0,4 xBT B pexnve
KOPOTKOI0 3aMbIKaHHsA MpH HOMMHANBHBEIX TOKAX B OOMOTKax

7 MaHbl HOMHHaIBHBIE MOIIHOCTH Sy = 160 kB-A W Hanpscexus
Ui =33 kB, Ui = 0,69 xB Tpexdastoro Tpancopmaropa €O cxema-
MU COEIMHEHMA OOMOTOK mNepBHYHON — A, BropudHOH — Yy. Ilapamerpst
T-o6pa3Hoii cxeMbl 3aMEIICHUA F| = ry "=222 OM, x, =x, "=712 Owm,
o= 155 10° OwMm, xy =944 10° Om Onpepenure maxcumansHblit KIT opu
cos@,=0,8 Jlo6aBo4HBIMU MOTEPAMH MOLIHOCTH MpeHeOpedb

8 Jla onHo®azHbX TpaHChopMaTopa MOLIHOCTBIO Sy =63 kB A u
Sty = 100 kB'A ¢ 0nuMHaKOBBIM COeAUHEHUEM OOMOTOK BKITIOYEHB! Mapas-
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nensHo B ceTh ¢ HanpsmkeHmsamu Uy /Uy = 6/04 kB KoadduuueHThl
TpaHc(opMaLUK NepBOro TpaHcpopmaropa kij (1= 15,3, BTOpOro TpaHc-
dopmatopa ks (2)= 14,7 ConpoTHBIEHHS KOPOTKOTO 3aMbIKaHua (CO CTO-
poubl BH) Zx, =11,6 +3229 Om, Zxp =7,1 +114,6 Om Toku B NEPBHYHBIX
U —738°
oOmotkax Tpanchopmaropa, ofycnoBiaeHHble Harpy3kod 1) ()= 8,1 e 72
L= 12,9e_138 (da3a TOkOB AaHa MO OTHOLICHUID K MEPBHYHOMY Ha-
npsbkeHuro) Paccumraiite ypaBHuTenpHBIE TOKH B 0OMOTKax # kod3bdu-
LIMEHTb! 3arpy3ky TpaHcgopmaropos 63 yyera TOKOB XONOCTOrO X0Aa

Bapuant 11

1 Onpepenure HOMMHANMBHBIA TOK [;y MEepBHYHON OOMOTKH OIHO-
tasnoro TpaHcopMmaTopa, €CNM M3BECTHBI HOMMHANBHbIE AAHHbIE Mep-
BU4HOE HanpsukeHue Uy =380 B, BTOpUYHOE HANPMKCHHE IIPH XOJOCTOM
xope Uy = 127 B, 1ok BropuuHo#t oOmorku [y = 1,658 A Tlotepamu
MOLIHOCTH ¥ TOKOM XOJOCTOrO0 XOia NpeHeOpedb

2 MarHuronpoBoa oAHO(a3HOro CTepXKHEBOTroO TpaHchopMaTopa Ha-
BUT U3 XOJIOJHOKAaTaHOH CTafbHON nEHTHl INpHHOH 49 MM U TOMLHMHON
0,28 MM YHCIO BHTKOB seHTH 150 TlnotHocTh crasy 7600 kr/m® Mak-
CuMalbHas MHOYKUMA B Marduronposoae B,,=1,4Tn Cpemsss aavHa
CHJIOBOH NTMHMM B MArHUTONpOBOAE /cp = 65 cM Y[enbHbIE MarHUTHbIE
[OTEPU B MArHUTONMPOBOAE P50 = 0,5 BT/kr KpHpad HaMarHHYMBaHUS
cranu npuseaeHa B T1abn I11  [lepeuunyio obmoTtky TpaHcdopmaropa
BKJIOYAIOT B CeTh ¢ HanpsokeHneM Uy =380 B Onpenenute AeHcTBYIO-
WHE 3HAYEHHA AKTUBHOH M PEaKTUBHON COCTABJIAOUIMX HAMArHUYUBAO-
wero Toka IlaneHvem HanpsbkeHus B nepBUuHOM 0OMoTke mpeHeOpeub

3 Tlepsuunas oOMoTka TpexdasHoro TpaHchopmaropa coeauHeHa
B 3Be3ay JIvHeliHple HanpskeHHs oOMOTOK Uy7=660 B, Uyyr=230B
Ko>gduunent Tpanchopmauun (asHelx HanpsbkeHu# ky; =2,865 Onpe-
AENNTE CAEMY COCJMHEHHs BTOpM4HOH 0OMOTKM Tpanchopmaropa

4 OnpenenanTte CXeMbl M TPYNMY COEOMHEHMS 00MOTOK TpexdaszHo-

4o Bo C Zo X9y ro tpadcdhopmaropa HanpasneHue HamoT-

Ku 00MOTOK onvHakoBoe (O603HAY6TE CXE-

X y>z cOag?lh> MBIl U IDYNNy coeinHeHus OOMOTOK Tpex-
(azHoro tpaHchopmaropa
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5 Tlo pesyneTaTaM oOmbITa KOpPOTKOro 3aMbIKaHUs TpexdasHoro
TparcopMaropa Npy HOMHHAJBHBIX TOKax B OOMOTKAX ONpENEacHb! I10-
Tepd MOLLHOCTU pxy = 165 kBT M nuHelinoe Hampsxenue Ujxy = 2975B
HomvuHansHble naHuble Tpanchopmaropa Sy =40000 kB A, Uyyr=35kB,
Ur7=10,5 kB Cxemsl o6MoTOK nepsuyHoii — Y, BTOpuuHO# —A Onpe-
nenuTe napaMeTps! riaBHOH BerBM T-o0pa3Holi cxemsl 3amelneHus Pac-
CuMTaliTe MHIYKTHBHOE CONPOTHBICHUE paccesHus BIOPUUHONU OOMOTKH
tTpaHchopmaropa BimaEMeM HaMarHUYHMBArOLIEro KOHTypa rnpeHeOpedvs

6 Hcrone3ys HCXONHBIE JaHHBIE M pe3y/abTalhl pEIUEHUs 3afaquu
Ne 5, paccuuraiite ¥ HauepTUTE BHEIHHUE XapaKTEPUCTHKM TpaHchopma-
TOpa ANA 3HAaYCHHH KOIPOUUMEHTa MOLIHOCTH cos@2=1 M cos@,=0,8

7 Ounpepemure mMaxcuMansHelil KI1Jl tpexdaznoro TpaHchopmaropa
co crneayroluMe JaHHbIMU Sy = 1000 kB A, motepy MOLIHOCTH XONOCTO-
TOr0 X0fa NMPH HOMUHANBHOM NEPBUYHOM HANpPSXKEHHH py =22 kBT, KO-
s¢duumnent MowHOCTH cos@, = 0,8 KIIJl Tpanchopmaropa mocruraer
MakcHMyMa mpH KOIGQUIUHEHTE 3arpy3k Asmax = 0,444 JloOaBouHBIMH
NOTEPSIMH MOMLIHOCTH HpEHEOpeUb

8 Tpm TpancdopmaTopa ¢ coemuHeHHeM OOMOTOK Y/A -1l u ju-
HebubiMy HanpsorkeHIWIME Ulyr = 10 kB, Uyyy= 0,4 kB BKIIOYEHH! Tapan-
nenbHo HomuHaneHble MoOMHOCTH TpaHchopmaTopoB Sy = 2500 kB A,
Syy = 4000 kB A, Suz = 6300 xB A HanpsokeHus KOPOTKOFO 3aMBIKaHHs
TpaHchopMatopoB uxi = 5,5 %, ux; =6,5 %, us =7,2 % Onpenenure pac-
npefesieHHe Harpy3oK Mexmy TpaHcopMmaTopaMH fpM YCNIOBHH, YTO HH
OAHMH M3 HUX HE Harpy:KeH BbILIE HOMHHAIBHON MOIUHOCTH (KO3(h(HLH-
eHT 3arpy3ku Haubonee 3arpy>XeHHOro TpaHcthopmatopa kz=1) Tokamu
\010CTOro0 \oaa TpaHchopMaTopoB MpeHeGpeys

Bapunanr 12

1 Onpeaennre HOMHHAIBLHBIH TOK [y BTOpUYHOH 0OMOTKHM oxHOda3-
HOro TpaHchopMaropa ¢ HOMHHAJBHBIMM JAHHBIMH [OJHAd MOL{HOCTB
S, =630 kB A, nepBuunoe Hampsbkeuue Uy =380 B, BrOpuuHOE Hamps-
xeHue npu xonocToM xone Uy =36B Tokom X0/0CTOr0 »01a ¥ note-
TEPAMH MOLUHOCTH NpeHebpeyb

2 Onpeaenute Ko3$PULHEHT MOLIHOCTH OAHO(asHOro TpaHcHopma-
Topa nepeuyHas O0OMOTKA KOTOPOro BKNIOYEHA B CETh C HAMPHKEHHEM
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Uin= 127 B, a BropH4Has o0MOTKa pa3oMkHyTa Tok B mepBHYHO 006-
motke I)y =3 A, norpebnseMast aKkTHBHas MOIMHOCTE P ¢= 50 Bt

3 UYncno BUTKOB OOMOTOK Ha KOXAOM CTEPXKHe Tpex(a3HOro crepx-
HeBoro TpaHchopmaropa w) = 1585, w; =499 HomuHaneHble IUHEHHBIE
HanpsxkeHus o6MoTOK Uy =20 kB, Upnr=6,3 kB Yacrora u3MeHeHus
nanpsxenus f; =50 I'n AxrtuBHoe ceyenue cramu crepkHa 1o =209 CM2,
aMIINTYla HHOYKUMM B cTepxkHe B, = 1,57 Tn Onpenenure cXemsl co-
eNHHEeHWs O0OMOTOK TpaHc(opmaropa

4 OnpenenuTe CxeMbl M IPYNIy COEAHMHEHHSA OOMOTOK Tpex(aszHo-
A B C b ¢ a ro tTpancpopmaropa HanpaBieHHe HamoT-
KH 00MOTOK ofMHakosoe (Oo03HauybTE CXe-

MBI M [PYNITy COEJMHEHHA OOMOTOK Tpex-

XY 7 y 7 x tazHoro TpaHcdopmaropa

5 Onpenenure CONpOTHBIECHHUS rnaBHON BeTBu T-00pasHOl cXeMbl
3amelieHus TpexdazHoro TpanchopMaTopa €O CIAEAVIOIUMMH HOMHHATL-
HbiMu JaHHBIMH Sy = 125000 kB A, Ujyz7=10,5kB Cxema coeauneHus
nepBryHOH o6MoTkH —Y [TloTepH MOLIHOCTH B PEXHME KOPOTKOTO 3aMbl-
KaHHA MPY HOMHMHAJBHOM TOKE B MEpBHYHOH OOMOTKe pyy = 400 xBr
HanpsxeHne KopoTkoro 3amsikanus ux = 10,5 % HamarHuuuBaroomuM T0-
KoM npeHebpeys

6 Hcnonb3ys HUCXOIHBIE JaHHblC M PE3yINbTATBl PEIICHUA 3aauM
Ne 5, paccuuraiiTe ¥ HA4YEPTUTE BHEUIHIOK XAPaKTEPHCTHKY TpaHchopma-
Topa npu pabotre ¢ K03()HHULHEHTOM MOLIHOCTH COS¢,= 0,85 Bropuunoe
Hanps)XkKeHue BbIPa3uTh B %

7 Ounpenenure naubonsuit Bo3MoxkHbld KITJ TpexdasHoro rpauc-
dopmaropa CO CreAyIOMMMH JaHHeIMM Sy = 6300 kB-A, notepu kopot-
KOTO 3aMbIKaHUs TIPH HOMMHAIBHBIX TOKaX B OOMOTKan pxy = 453 kBt
KIT[{ mocturaer MakcuMyMa NpH KO3QQPHUHMEHTE 3arpysku A3ma = 0,415
JioGaBouHble MOTEPY MOLIHOCTH IPUHATL PABHBIMH HYIIO

8 Tpu TpexdasHbrx TpaHcHOPMaTopa C HOMUHAILHBIMH Hampske-
Husmu Uyy7= 13,8 kB, Upyr =242 kB u coemunennem o6motok A/Yy-11
BKNIOYEHBI NapainensHo MoIHoCTH TpaHchopmaTopos Sy = 80000 kB-A,
Sin = 125000 kB A, Sz =200000 kB A Hanpsokenns xopoTKOro 3ambixa-
Hug wy = 108%, un=10%, wu3=11,6% Onpenenure HandObLIYIO
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CYMMapHyl0 MOHIHOCTb Harpy3ku, NMpM KOTOpoil He Oyner neperpyxex
HH OIMH W3 napanienbHo palortaroumx TpaHcpopMaropoB TokamH Xo-
JIOCTOrO XoAa TpancdopmaTopos IpeHeOpeus

BapuanrT 13

| Onpenenure HOMUHANBHBIA TOK [y TepBUYHOii OOMOTKM OAmHO-
thasHoro TpaHcOpMaTOpa, €CNM U3BECTHH HOMHUHANBHBIE HaHHbIE NEp-
BU4HOE Hanpsbkenue Uyy = 127 B, BTOpHUYHOE HANPSIKEHUE NPH XOJI0CTOM
xoae Uy =220 B, Tox BTopu4HOHi 0OMOTKU Iy = 0,957 A TloTepsmu
MOLIHOCTH M TOKOM XOIIOCTOro Xoja TpaHc(opmaropa mpeHeOpeub

2 Omnpegenite aKTUBHOE 7y, MHAYKTHBHOE Xy ¥ MOAHOE Zyx CO-
NPOTHREHUA T[EPBHYHON OOMOTKHM TNpH XOJNOCTOM Xone OAHO(Ma3HOro
TpaHchopmaropa CO CJACOYIOWIMMHM JaHHBIMH TSPBUYHOE HaNpmMKEHHE
Ujp = 6000 B, nonHas MOIHOCTE Sy =25 kB-A, HaMarHMYuBaOIMHA TOK
19=3,8 %, norpebnsieMas U3 CETH akTUBHasg MowHocTh Piy= 0,11 kBt

3 Tpexdazdblit rpynnosoil TpaHcdopmarop coOpaH M3 TPEX OAHO-
Gba3upix TpaHcHOPMATOPOB ¢ HOMMHAIBHBIMH AaHHBIMM Sy = 100 kB A,
Uipr =3,64 kB, Upyz=10,23 kB Cxembl coenvHeHMs OOMOTOK TMEpPBUY-
HOM — Y, BrOopmuHoii — A Omnpenenure nuHeilHpie U (a3HbIC TOKK M Ha-
ApSYKEHUS TEPBUYHON M BTOPMYHOH OOMOTOK

4 OnpenenuTte CXeMbl H [PYNNy COSAMHEHHE oOMOTOK TpexdasHo-
a b _c_ BoCo 4 ro tpaucgopmaropa HanpaBneHue HamoT-
KH 06MoTOK oauHakoBoe (6o3HadBTE CXe-
YI7Z3X MBI U TPYIY COCIHHECHHS OOGMOTOK TpEX-

(pasnoro TpaHcgopmaropa

5 PaccuutaiiTe conpoTuBsieHns riaBHOHl BeTBU T-00pa3HOil cxembl
3ametueHus TpexdaszHoro TpaHcpopMaropa ¢ HOMHUHAILHBIMH JAHHBIMH
Sir= 80000 kB-A, Uyy7=35 kB, Uyg7= 10,5 xB OO6GMOTKH COCHUHEHBI 110
cxeMmaMm nepBu4Has — Y, BTOpU4IHO#R — A. M3 onbiTa KOPOTKOTO 3aMBIKaHM#A
P HOMUHAILHOM TOKE B NEPBUYHON OOMOTKE ONpPEACTCHBl HAUpAAKEHHE
KOPOTKOTO 3aMbIKaHUA uyx = 9,5 %, moTepu MOWHOCTH pry = 280 kBt

6 Tlo ucxonHbplM [aHHBIM U pe3ynbTartam pelieHus 3agaqu NeS pac-
CUMTAliTe W HA4YePTUTE BHEIUHIOI XApaKTEpUCTUKY TpeX(pa3zHOro TpPaHC-
(popmatopa npy padbore ¢ K03DPHUUKEHTOM MOLIHOCTH cOsSp, =08
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7 W3BecTHbl HOMHHANBHBIE JlaHHbie Tpex(asHoro TpaHcdopmaropa
Sy =630 kB'A, Ujgz=10 kB, Uz =0,69 kB OG6Morkr TpaHchopmaTopa
coefMHEHbl O cxeMe 3Be3na ConpoTHBNeHHS KOPOTKOrO 3aMBIKAHUA
TpaHchopmaropa rx = 1,9 Om, xx = 8,5 OM, CONpOTHBIEHHSA XOIOCTOIO XO-
na xpx=7890 Om, rix =824 OM. Kosddunuent mowHocTH cos@r =0,8
Onpenenure koddpuument 3arpysku, npu koropom KIJ] mocturaet mak-
cumyma Paccuurajite Makcumasmeneii KIIJ tpaHncdopmatopa J[lo6asou-
HbIM{ [OTEPAMM MOIIHOCTH NpeHeOpeds

8 Jlpa onHodasHeIX TpaHChOpMAaTOpa OAMHAKOBOH MOILHOCTH Syi =
Sy =63 kB'A ¢ onHolt rpynmoil coenuHeHus OOMOTOK W HampsKEHAAMY
Uy 1Upy = 10/0,23 kB pabotaror nmapannenbHo Ha OOMIYH0 Harpys3ky ¢ co-
npotusieHuem Zy'= 800 + 1600 Om KoadduiueHt TpanchopMauus nep-
Boro Tparcopmaropa ky; ()= 42,6, Broporo ki zy=44,4 Comnpotuse-
HHA KOPOTKOro 3aMplkauus (co croposl BH) Zx = Zky = 32,2 +163,7 Om
Onpenenurte ypaBHUTCIBHBIE TOKH B 00OMOTKaxX TpaHC(OpMaTopoB M KO-
3¢ duLHEHTs 3arpy3kH TpaHcdopMaropoB OLEHUTE BO3MOKHOCTB Iapai-
nensHON paboTel TokoM XonmocToro xoma TpaHchopMaTOpoB npeHeOpeub

Bapunaur 14

1 Onpepennte HOMUHANBHBIA TOK [y BTOPUYHOR OOMOTKH OLHO-
thazHoro TpaHCHOpMATOpPa CO CACAYIOMIHMH HOMWHANBHBIMH AAHHBIMU
nojHas MOW(HOCTE Sy = 2,5 kB'A, nepBuunoe Hanpspkenue Uy =220B
Yucno BUTKOB 0OMOTOK NEpBUYHOM — wy = 360, BTOpHUYHON — wy = 1129
Tokom XONOCTOro Xo4a M IOTEPAMH MOIIHOCTH Npenebpeds

2 HowmuHanbHBIE JadHblE OHO(A3HOTO TpaHCcGoOpMaTopa NEPBUYHOE
nanpsakenne Uy =127 B, dvactora uaMmeHedua HanpsokeHus f; = 50 [u
Uucno BUTKOB MEpPBUYHON OOMOTKM w| =76 AKTHBHOE CECYCHHUE CTald
maruuronposoaa Il =52 o’ CyMmapHBIlf HEMarHUTHEI 3a30p CTHIKOB
0=0,16 mm Cpenuas anuna cunobodl nuHUM lep= 75 ¢cM  Maruutonpo-
BOJ CAE/aH M3 3JEKTPOTEXHU4YECKOH ctamu 3413 ¢ ymenpHbIMM NOTEpS-
M pposso =06 Br/kr u nnotHocTelo 7650 kr/m’ Kpusas HamarHu4usa-
Hus cranu npuseneHa B T1abn 11 Onpenenwre xosdduiuent mouiHoc-
TH COS@ |y TpaHcHOpMaTopa B PEXKUME XONOCTOTO XOAa

3 Yucno BHTKOB B OOMOTKAX OQHOrO CTEpKHS TPEX(A3HOTO CTEpiK-
HeBoro TpaHcoopmatopa w; =229, w, =80 HanpsmxeHue OJHOTO BHTKa
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Up = 1,66 B Onpenenute cxempl COSANHEHHS OOMOTOK, OOeCcHedHBato-
[mye HOMHUHaNBHBIE NWHEHHblE HanpskeHus Uyyr=380 B, U,y7=230B

4 Onpexgenure cXeMbl M IPYIIy COeOMHEHUS 0OMOTOK TpexdasHo-
a b _c Co Ao B ro Tpanchopmaropa Hanpaeneune namot-
K4 0OMOTOK ojHHakoBoe OB603HaYLTE CXe-
73x5yS MBl U IPYNy COCAUHEHHS OGMOTOK TPeX-
X tasHoro TpancdopmaTopa
S Onpenenute TnapaMeTpbl HaMarHM4YMBAIOWIETO KOHTYpa CXEMEI 3a-
Melenns TpexgasHoro TpaHcdopmaropa co CACIYIOIHME HOMHHANBHEIMH
naHHeIME Sy =100 kB A, Uyys=35 kB IlepBuuHas o6MOTKa coeaMHEHA
B 38e3ny HamarnuwyuBaromuit Tok 1p=2,6 % B pexume xosocroro Xo-
Ja NpH HOMMHAILHOM NEPBHYHOM HAIPMKEHUM H3MEPEHBI IIOTEPH MOL-
HocTh py =420 Br ConpoTUBNEHHEM NEPBUYHON OOMOTKHM HpeHeOpeys

6 PaccumtaiiTe BHEUIHIOIO XapaKTEPUCTHKY TpexdaszHoro TpaHchop-
maropa npu pabore ¢ K03hQUIUMEHTOM MOIIHOCTH cos@; = 0,8 Iaunsie
Tpancpopmaropa Sy=630kB A, Uz =10 kB, Uz =0,4 kB OBmoTKH
TpaucopmaTopa COEAMHEHBl MO CXEME 3Be3na AKTHBHBIC CONPOTHBIIE-
HusA 06MOTOK TpaHcdopmaropa r; = r'= 0,69 OM Koadduumesr moum-
HOCTH B pEXMME KOPOTKOFO 3aMBIKaHHA cos@x = 0,22

7 Paccunraitre 3apucuMocts KIHJI or 3arpysku tpexdasHoro Tpatc-
topmatopa npu pabote ¢ kodpdHIHEHTOM MOLWHOCTH cos@z = 0,85 mns
3HayeHui KoadduuueHTa 3arpy3ku k;=0,25,0,5, 0,75, 1,0, 1,25 JaHusie
tpancopmaropa Sy = 1600 kB-A, Uiy =10 kB, Upyz=0,4 kB Cxemsi
o0MOTOK TepBUYHON — A, BTOpM4HOH — Y IloTepm xonocToro xoma npH
HOMHMHATBHOM MEPBHYHOM HaNpsbKeHUn py = 2,75 xBt, noTepu KOPOTKOro
3aMbIKaHWs! NPH HOMHMHATBHBIX TOKaXx B 0OMOTKax pxy = 17,2 kBr Ha-
yeptute rpaduk 3asucumoctt KI1J oT 3arpy3ku

8 Onpenenure paclipefesiceHNE HArpy30K MEXIY Tpems [Hapainiesib-
HO BKJIIOYEHHBIME ONHOQA3HBIMH TPAHCHOPMATOPAMH C HOMHHAILHBIMH
MOINHOCTAME Sy = 10 kB°A, Spp = 16 kB A, Sy3 =25 kB'A ¥ HanpsokeHus-
mu Uy /Uy =380/230 B HanpsokeHus KOpOTKOro 3aMbIkaHuA TpaHcdop-
MaTopoB a1 =4,05 %, i =45 %, w3 =4,95% O6mas MOIHOCTh Ha-
rpy3kn coctaBaset 90 % or cymmapHoi wMoLIHOCTH TpaHC(OpMATopoB
PasHuueit aKTHBHBIX M PEAKTHBHBIX COCTAaBIAIOWIMAX HATPIKEHHUS KOPOT-
KOTO 3aMbIKaHHs ¥ HAMarHNYMBAKWIIUM TOKOM Mpesedpeds
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BapuanTt 15

| Onpengenure HOMHMHAIBHBIA TOK [)y NEepBUYHOK OOMOTKM OINHO-
¢aszmoro TpaHcdopmaropa cO CACAYIOIIMMH HOMMHAJIBHBIMA [NaHHBIMW
noaHas mouHocTh Sy =400 B A, BTOpHYHOE HaNpSHKEHHE IIPY XONOCTOM
xone Uy =12B Yuciao BUTKOB NepsHUHON 0OMOTKM w; = 367, BTOpH4-
HOM wy =20 TokOM XONOCTOr0 XO04a U NOTEPSAMHU MOLIHOCTH TMpeHeOpeub

2 MaruuTonpoBog TpaHchopmaTopa U3FOTOBJIEH M3 3IEKTPOTEXHU-
qeckoll cTanu ¢ KpUBOH HaMarHWYMBaHMA, NpuseleHHOH B Taba I11 Ax-
THBHOE CEYEHME CTATd MarHuronpoBoma {1~ =456 e’ B pEXKIME X0H0C~
TOrO X0aa Mp¥ HOMHHANHHOM NEPBUYHOM HAIPSKEHUYM aMINUTYAa Mar-
HWUTHOFO NOTOKA B Maruuronposope @,,= 7,387 102 B6 OnpenenuTe,
KaK M3MEHMTCH aMILTHTY[a HAMarHU4YMBAIOWEro TOKA [gpy, TPH CHIDKe-

HuK 4actots! cetd Ha 15 % IloTepsamMy MOIIHOCTH NpeHeOpeys

3 Tpexdasupii rpynnosoil TpaHchopMaTop coOpaH M3 TPEX OLHO-
$asupix TpaHcHOPMATOPOB CO CREAYIOHIMMU HOMHHAIBHBIMH JAaHHBIMH
Sy=25kBA, Ujp=06,06xB, Uay=0,23 kB OOMOTKH TpaHcpopMmaTopa
coeauHensl o cxeme Y Onpepenurte nuHelHbie W (asHble TOKM M Ha-
OPSOHKEHAA MEPBHYHON M BTOPUYHOU 0GMOTOK

4 OnpesgennTe CXCMbI W TPYNIy COEJMHEHUS OOMOTOK Tpexdaszno-
b ¢ a ro TpaHcdopmaropa Hanpapnenue HamoT-
A BR C K 00MOTOK oauHakoBoe (OO0o3HaybTE CXe-
x3ydz MBI M rpynny COSHMHEHHA O0GMOTOK Tpex-
y tazHoro TpaHcdopmaropa
5 Paccyuraiite napamerpsl T-o0pasHOH cXeMBbI 3aMEIICHUS Tpex-
daznoro TpaHchopmaropa ¢ HOMHHANBHBIMM JaHHbIMM Sy =400 kB A,
Urn7=35kB, Upur=0,69 kB Cxembl 00MOTOK TNEpBHYHO — A, BTOpHuY-
HOod — Y JIvHeHHBI TOK XOJOCTOro Xofda IpH HOMHHAILHOM MEPBHY-
Hom HanmpsoxkeHuu [1y7=0,139 A JluHeitnoe HanpsKeHne KOPOTKOTO 3a-
mbikarus Uz = 2,275 kB KoadduuueHt MoIMHOCTH  X070CTOro Xoaa
cosgyy =0,1424, KOpOTKOrO 3aMbLIKaHUA COS@y = 0,227

6 Tlo MCXOQHBIM NAHHBIM M pe3yibTaram peuienus 3amadd Ne 5 pac-
CYWTAlTE M HAYEePTHTE BHELIHHE XapaKTEePUCTHKH Tpex(pa3HOro TpaHC-
dopmaropa n1s OBYX 3HaueHHH kod(pULMEHTa MOMHOCTH CO0S@; =0,8

1 cosg; =1
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7 Ilpm HOMHHANBHOH 3arpysxe TpaHchopmaropa, paboTtaroiero c
K03 UUEHSHTOM MOIIHOCTH cos@, = 0,8, morpebnsgemas U3 CeTH aKTHBHAA
MOUIHOCTE Py =513.8 xBT, oraaBacMast B Harpy3Ky axkTHUBHAsS MOLIHOCTE
Py =504 kBt KI1JI tpanchopmaropa MakcuManeH npd kodb¢uiueHTe
3arpy3kd kimax = 0,4 Onpenenure NoTepu XoNOCTOTO XOIa py, KOPOTKO-
T0 3aMblKaHUs pry ¥ MakcumansHeit KI1JL tpancdopmaropa

8 JHBa Tpanchopmartopa ¢ cocauHenueM oOMOTOK Yu/A-11 BKMO-
YeHbl napayiensHo  HoMHHAaNmbHbIE MOLIHOCTH TParHchOpMaropoB Sy =
Suy = 25000 xB-A, nuneiiusle HanpsxeHus obmoTok Upyr=1575xB n
Uhyr = 242 xB  HanpsokenHs KOpOTKOTO 3aMbIKaHMs TPaHC(OpMATOpOB
i = 10,5%, wy=11,5% Onpenpenute HauboNbWYIO CYMMapHYH MOMI-
HOCTb Harpy3xu, NpH KoTopolf He OyIer neperpy:keH HH OAUH U3 Ra-
pamnensHo paboTaromux TpaHcdopmaTopos TokaMM XOJOCTOrO X0ja
TpaHchopMaTopoB NpeHeOpeyh

Bapuanrt 16

I Onpenenute 4UCA0 BATKOB W, BTOPUYHOH OOMOTKH TpaHCPOp-
Maropa C BTODHYHBIM HampsxeHueM Xojoctoro xoma U,y= 127 B. Ilep-
BHyHOEe Hanpsokenue Uy = 380 B, 4ucno BUTKOB MEpBUYHOH OOMOTKH
w1 =329 TokoM X0mnoctoro xonga TpaHchopmaropa npeHedpeub

2 Onpenesure yroi @iy MEXKIY NEPBUYHBIM HAIIPSDKEHHUEM H TO-
KOM XO0J0CTOro Xoaa oxHo¢azHoro TpaHcOpMaTropa coO CICAYIOL{UMHU
HOMMHAILHBIMM JTAHHBIMH. MONHAs MOLUHOCTE Sy = 100 kB-A, nepeuyHoe
Hanpsokenne Uy =10 kB Tok xonoctoro xoma iy = 1p=2,5 %, norped-
nseMas 13 CeTH aKTHBHAf MOIIHOCTL Py = 0,34 kBt

3 Tpn oaHoMa3HbIX TPaHCHPOPMATOPA C HOMHUHANBHBIMU HaMpsOKE-
auamMu oomotok U,y =220 B, U,y =36 B ucnons3yloT mis TpaHcdopma-
ik Tpexdasysx TokoB Cxembl COEAHHEHUS OOMOTOK IEPBHUHBIX — Y,
BTOpUYHBIX — A Onpeneaute nuHelHble HanpskeHHS 00MOTOK Uiwy, Uy
v kodpduumedTsr Tpanchopmaunu kj» GasHblX M k)y7 JTUHERHBIX Hanps-
XKeHuit TpexdaszHoro rpynnosoro tpaHcdopmaropa

4 OnpenenuTe CXeMbl ¥ Ipynny coeunHeHuss oOMoTok TpexasHo-
B Cq A4 aq be ce¢ ro Tpanchopmaropa Hampasnenue HamoT-
93 Kk# o0MOTOK oanHakoBoe O0o03HAuBTE CXE-

Yo ZoX X YZZ7 Mbl M rpYNAy COSAMHEHHS OOMOTOK
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S5 Ormpegennte napaMerps! rnaBHof BerBu T-00pa3HO# CXeMBI 3ame-~
meHus TpexdasHoro Tpanc(opMaropa CO CHEAYIOU[MMHA HOMHHANBHBIMU
naudpiMd Sy =100 kB A, Uigg =6 kB, U,y7=0,4 kB HanpskeHue Ko-
poTKOTo 3ambikaHus ux = 4,5 % IloTeps MOWIHOCTH B PE&XKHME KOPOTKO-
ro 3amblkaHMs NPH HOMHHANBHBIX TOKaX B 0oOMoTKAax pwy = 1,97 kBT
O6moTkH TparcdopMaropa coeqHHeHs! Mo cxeme 3Be3na ToKoM Xo0joc-
TOro XO0Aa npeHeOpeys

6 Onpeaenure B % M B BOJbTaX W3MEHEHWE BTOPMYHOIO HAmps-
*EeHUs TpaHchopMaropa NpH HOMHHAILHON 3arpy3ke ¢ KO3GQHUUEHTOM
MOLIHOCTH c0s@; =0,8 u cose, =1,0 [landble TpanchopMaTopa IpHBE-
neHs! B 3apade Ne S

7 Onpenenute kodQQUUMEHT 3arpy3kd K3may, Npd kotopom KIIJ]
Tpex¢azHoro Tpanchopmaropa NOCTHraeT MakcuMyma JlaHHBIE TpaHC-
dopmatopa Sy=1000 xB-A, Uiggs=6kB, Upy7=0,69 kB CxeMmbl coenu-
HeHus oOMOTOK nepBu4HOM — A, BropuyHOil — Y Conportusnenus T-06-
pasHoit cXeMbi 3aMelieHUA TpaHcopmatopa ro= 1150 OmM, xy = 7600 Om,
ri=n '= 0,66 OM, x; =X, /= 2,9 Om Paccuuraiite makcumansHbii KITJ]
Tpancdopmaropa npu pabote ¢ KOd3QPULHEHTOM MOLIHOCTH COS@,y= 0,8

8 JlBa oauMHaKoBbIX TpaHchoOpMATOpPa C HANPSIKEHHAMH KOPOTKOTO
3aAMBIKAHHA M) = U =2,2 % 1 ugp) = Ugpy = 3,92 % BKIIOYEHBI Iapajt-
nenbHo M paboTaroT B pekuMe xonoctoro xoga CoemHHeHHe 0OGMOTOK
nepsoro Tpancgopmaropa Y/Yy -0, Broporo A/Yy-11 Onpeaenure To-
K1 B 0OMOTKax TpaHchOpMaTopoB (M0 OTHOLICHWIO K HOMHHAJBHEIM TO-
KaMm) H OUEHHTE BO3MOXKHOCTH pabotsl TpaHchopMaropoB TokoM X010C-
TOro Xofa TpaHcopmaTopoB npenebpeys

Bapuaunt 17

1 HomuHanabHble Hamps:keHus oOMOTOK oaHoaszHOro TpaHcdopma-
Topa nepeuuHoe Uy =127 B, Hanpmkerue U,y =220B Yacrora usme-
HeHus HanpsbkeHHs f] =50 I'u AKTHBHOE CEYCHHME CTajli MarHWUTOMpPOBO-
pa 12 cv’ Uncio BHTKOB nepsyyHoii 00MOTKH w); = 560 Onpenenute
MaKCHManbHyl0 HHAYKUHIO B MATrHUTONPOBOAE B PEXKHMME XOJOCTOIO XO-
Aa npu BKNIOYEHUU NEpBUYHOM OOMOTKM B ceTh wacrorol f; =60 U ¢
nanpsokenneM U =127 B TokoM xonoctoro xona npeneGpeds

2 Onpepmenite akTMBHOE 7|y, HHAYKTHBHOE Xy ¥ NOJIHOE Zyy CONpO-
TUBNEHHMA TiepBUYHON 0OMOTKHM ofmHOdazHoro Tpanchopmaropa MPU Xo-
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JIOCTOM Xozme Ymciao BWUTKOB IEPBUYHON 00MoOTKM wi =285, HOMHHAIL-
Hoe HanpsxkeHue Uy =660 B PasMepsl MarHUTonpoBOja CEYEHHE CTa-
m [I-=70 CMZ, OJAMHa CpefdHe#d CHI0BOH JIMHMHM B MAarHHTONPOBOAE
lcp=86 cm Cymmapublil HEMAarHUTHBIA 3a30p BCEX CTHIKOB 28 =0,2 MM
Marepyan MarHuUTONpPOBOAA — JIEKTpoTexXHHUeckad craine 3413 ¢ nnort-
HOCTBIO 7650 KI/M° 1 YHAETBHBIMH TNIOTEPAMU MOLIHOCTH pj os50 = 0,8 Br/kr
KpnBas HamMarHuumMBaHus npusencHa B Tadn [11

3 M3BecTHbl HOMWHANBHBIE AaHHBIE OAHOGA3HOro TpaHcdopmartopa
Sy =25kBA, Ug=0,66 kB, Uy =0,133 kB Tpanchopmartopsl coem-
HeHbl B Tpex(asHyio IDYNIy €O CXEeMaMM coegnHeHus OOMOTOK 1ep-
BHYHBIX — A, BTOpPHYHBIX — Y Onpepenute JuHeHHbIC U (a3Hble Harps-
JKEHUS M TOKH IMEpPBHYHOH M BTOPHYHOM OOMOTOK IpYNIIOBOro Tpexdas-
HOro TpaHcopMaTopa

4 Onpegenure CXeMBl M TPYNIY COCHUHEHMS 0OMOTOK Tpex{asHo-

4o Bo C bocoa ro tpaHcgopmaropa HanpasneHue HamoT-
k1 0OMOTOK onuHakoBoe (DO3HAYETE CXe-
XpYpz yoz2x MBI U Ipynny coequHeHus oOMOTOK Tpex-

¢asHoro TpaHcgopmaropa

5 OunpegenuTte mnapaMmetps! [laHoit BeTBM T-o0pasHo#f cXembl 3a-
melleHust TpexdasHoro TpaHcdopmaropa co CHAeayIOLUMU HOMHHANBHEL-
My gasHeiMet Sy = 160 kB-A, Uyyr=6 kB, Uyyr=0,69 kB Cxems! coenu-
HeHusd OOMOTOK mNEepBHYHON — A, BTOpu4HOW — Y HanpsokeHue KOpPOTKO-
ro saMbikaHud ux = 4,5 %, MOTepU MOILIHOCTH TPH HOMHHATBEHOM TOKE B
peXXHME KOPOTKOrO 3aMblKaHUsl pgy = 3,1 kBt BimsaHueM HamarHudn-
BAIOUICrO KOHTYpa CXemb! 3aMeleHus TpaHcdopmaropa npenebpeus

6 Onpenennte, Ha CKONBKO MPOUCHTOB M3VIEHUTCA BTOPHYHOE Ha-
npsoxkeHse TpexdasHoro TpaHchopMaTopa NpM HOMUHAIBHON 3arpyske ¢
k03¢ HULUUEHTOM MOLIHOCTH cos@; = (0,8 HomuHaneHBIE HaHHBIE TpaHc-
dopmaropa Sy =250 kB-A, Ujgr=10«B, Uy =0,4 kB Ilepsuuxas u
BTOpPUYHAA OOMOTKM TpaHChopmaropa COelMHEHBI B 3Be3ny HanpsmxeHue
KOPOTKOTO 3ambiKanus ux = 4.5 %, axTvBHAs COCTABAIOWAS 3TOTO Ha-
npskeHus gy =1,48%

7 Onpenemmte MakcumanbHBIH ¥ HoMHHaneHbIH KIIJ{ Tpanchopma-
Topa ¢ uucioM a3z m;=3 ¥ HOMHHAIBHBIMU HAHHBIMU Sy = 2500 kB-A,
Uwy7= 6B, Uyr=63 kB Cxembl 0oOMOTOK mnepBH4YHOH — Y, BTOpMY-
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Hoit — A Tlorepd MOIIHOCTM XONOCTOrO XOAa MMPH HOMUHANBHOM Nep-
BHYHOM HamnpsXeHad py = 3,7 KBT, KODOTKOro 3aMbIKaHH INpH HOMU-
HalBHOM TOKEe B HepBHYHON 0OMOTKe pry = 22,7 kBt Tpancdopmarop
pabotaer ¢ k03hpGHLHCHTOM MOIHOCTH coS@; = 0,8

8 Tpu Tpancdopmaropa ¢ coeguHeHreM oomMoTok Y/ Yy—11 u mou-
HocTamu Sy = 1000 kB-A, S = 1600 kB-A, Syz = 2500 kB'A  BKmIOUYeHb!
napannensdo B cerb ¢ HanpsokeHumamMu Ujp7=10 kB u Uy = 0,4 kB
O6ias MowHOCTh HArpy3ku Sc=5100 kB'A HarpsxeHust xopoTkoro 3a-
MbIKaHUS TpaHCGHOPMATOpOB ux; = 5,5 %, uzxr =4,5 %, ux3 =6,5 % Onpe-
AeAuTe HOMHHAJBHBIE TOKH TPaHC()OPMATOPOB, MOJHBIHA TOK HArpy3ku M
pacnpeneicHue TOKOB Mexay Tpancdopmaropamy PasHuLEH akTHBHBIX M
PEaKTHBHBIX COCTaBJIAIOINX HAOPHKEHUS KOPOTKOTO 3aMBIKAHMA M Ha-
MarHHYMBAIOUMMH TOKaMu TpaHc(GopMaTopoB npeHeOpedn

BapuaunT 18

1 Onpeaenute YHCHO BUTKOBR W) BTOPUYHOH OOMOTKU TpaHchopma-
TOpa, MpHd KOTOPOM BTOPHYHOE HAMDMKEHHE B PEXHMME XOJOCTOr0 X04a
U, = E,=6,3 B IlepeudHoe nampsbkenue U) =220 B, uucno BuTkoB mnep-
BuyHO# o6moTku w) = 1080 Tokom xXonocroro xoma npeHeGpeyn

2 Ilepsmynas oOmoTka onHotazHoro TpaHchopMaropa BKIIOYEHA
Ha Hanpsaxenue U} =660 B, BropuuHad oOMOTka pa3oMkHyTa B pexume
X0JIOCTOTO XOAa MpHM HOMHUHAJBHOM MEPBAYHOM HAMpPDKEHWH M3 CETH
norpebserca noaHas MowHocTe Sy = 1200 B-A, npu arom ko3dduun-
eHT MowHocTH cosgy = 0,15 Onpenennte AeHCTBYIOIKME 3HAUESHUS aK-
THBHONM U PEAKTUBHON COCTABIAIOLIMX TOKAa XOJIOCTOrO Xoja

3 Yucno BHTKOB 00MOTOK Tpex()asHOTO CTEPKHEBOro TpaHcdop-
matopa HepBuU4YHON wi= 385, BrOpUuHONH W;=1554 AKTUBHOE ceyeHue
cTany crepxus [l =233 CM2, HHAyKuug B crepikHe Be= 1,58 Tn Tpanc-
tdopmatop BKIHOYAIOT Ha HampskeHusa cetn Uyjr=3,15kB, U,7;=22 kB
OnpenenuTe, 10 Kakoi cxeme coenxHeHbl O0OMOTKM TpaHcgopmaropa

4 Onpenenure CXeMBbl W IPYINIY COEAUHEHU 0OMOTOK TpexdasHo-

Ao BoC c a b ro tpaHcopmaropa Hanpasnetue Hamot-
K1 00MOTOK ojuHakoBoe (O003HAYBTE CXe-
X v>7 MBI ¥ TpYIITy COeAMHeHus OOMOTOK Tpex-

taszroro TpaunchopmaTopa
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5 W3BecTHBI HOMMHATBHBIE NaHHbie TpexdasHoro tpanchopmaropa
Sy=250kB A, Uijg7=35kB. Uyp=0,69 kB CxeMmbl 0OMOTOK MEPBUY-
Hoit — A, BTOpHYHOH —Y M3 onbiTa KOPOTKOTO 3aMbIKaHMsA IIpH HOMHU-
HAJIBHOM TOKE B MEPBUYHOM OOMOTKE ONpERENEHHl [OTEPH MOLIHOCTH
pre =42 xBT ¥ xoadhdunuent mownocTH cos@x = 0,258 Onpenenure
napaMeTpsl riaaBHoit BeTBH T-o0pazHoit cxembl 3aMelieHus ToxoM Xo-
aoctoro xoia TpaHcdopmartopa rpeHebpeus

6 Ha cKo:1pKO NPOLEHTOB M3MEHHTCA BTOPHYHOE HANpsDKEHUE Tpex-
¢aznoro Tpaschopmaropa rnpu nepexone OT XONOCTOr0 X0Aa K HOMHHAb-
HOM Harpy3ke C HEU3MEHHLIM KO3QOHUMEHTOM MOWHOCTH Cos¢, = 0,8
Janueie TpaHchopmaropa Sy =2500 kB'A, akTURHAsA COCTaBJAOLIas Ha-
ApOKEHUS KOPOTKOTO 3aMbIKaHus wzq = 0,94 % KosdduiueHt mourHoc-
TH TpaHc(opMaTopa B PEXUME KOPOTKOTO 3aMbIKaHMA cos@x=0,145

7 Onpenenure maxcuMaibHbii U HoMuHanbHeil KITJ{ Tpexdasuoro
TpaHcopmartopa Ui 3HadeHHH Ko3dduuUeHTa MOIMHOCTH cos@, = 0,8
1 cosg, = 1,0 Jlanssie Tpancpopmaropa Sy =1600 kB-A, nocTosHHsle
MOTEPH MOIMIHOCTH OPY HOMHHAIGHOM HANPHKCHUM NEPBUYHOE OOMOTKH
pv = 2,7 kBT, nepeMeHHble MOTEpH MOILHOCTH MPY HOMHHAJBHBIX TOKAaX
B obmotkax pry= 18,8 kBr [o6aBoyHBIMH TNOTEpAMU NMpEHEOpEUb

8 Jipa onHodasHex TpaHncopMaTopa ¢ OOWHAKOBBIMHU COCIHHEHH-
€M 0OMOTOK M MOUIHOCTEIO Sy; = Spp = 630 kB'A mapasiensHo BkiIoue-
ubl Ha HanpsokeHus Uy =35kB u Uy =04 xB Kosbhduuuents! Tpasc-
(opmaumy TpaHc(oOpmMaTopoB mnepBoro Ky )= 86, BTOporo ki 2= 89
CofpoTuBIEHAS KOPOTKOTO 3aMBIKaHHA TpaHCHOpMaTOpoB (CO CTOPOHBI
BH) Z;, =244 +)128 OM, Zy» =25+ 3120 O  Omnpenenure HOMHUHANL-
Hble ¥ ypaBHUTENBHBIE TOKM B 0OMOTKAax TpaHC(OpMaTOpOB

BapuauT 19

1 K3BecTHBl HOMHHANBHEIE MOIHOCTL Sy = 100 kKB'A ¥ BTOpMuYHOE
nanpsakerne Uy = 0,69 kB onHodasnoro tpaHcopmaropa Hucno BUTKOB
o0MoTOK nepBU4HOR w) = 1176, BrOopu4HO# w) =135 Onpenenute MJIC
nepBu4HOit 0OMOTKY 0€3 y4eTa TOKa XOIIOCTOro Xoja

2 MarHutonpoBon oaHo¢a3HOro CTEPXKHEBOro TpaHcdopmaropa us-
rOTOBIEH M3 3JeKTpoTeXHuueckod cramu 3413 ¢ 4YeThlpbMs NPAMBIMH CThI-
kamy nnactei J[nvMHa HemarHmTHoro 3asopa B crbike &= 0,07 um Ce-
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YeHue Mard{uromposoda 5,5x6,0 om’, K03 bULHEHT 3aMOJIHEHUA CTalbIO
kc=0,93 Cpeausas panxa cuiaoBod JuHUM Icp = 48 cM Kpusad Hamar-
HUHU4YMBaHUS cTany npuseneHa B Tabx I11 IlepswuHas oGMOTKa € 9HC-
70M BHTKOB w) =290 Brmodaercs Ha Hanpskenue Uy =220B Onpe-
IEANTE aMIUVINTYOHOE W [AEHCTBYIOLEE 3HAUYEHHA PEaKTHBHOH COCTaBiif-
oleld HaMarHMYMBAOLIEr0 TOKa TpaHCcgopmaropa

3 Tpu omHodasHeX TpaHchopmMaTropa ¢ HOMHHANBHBIMH HaNpsie-
HisaMU 0OMoTOK Uy =20210 B n U,y = 6062 B uctons3yloT ans TpaHc-
¢opmaumu Tpex@asubix TokoB IlepBHyHas u BTOpHYHAs OOMOTKH COE€IM-
HEHbI B 3Be31y Onpenenure JMHelHble HanpsbkeHus o6MoTok Uyyy, Uawy
1 ko3dpuument tpancopmauny ky; (asHbIX HANpsHKEHHH

4 OnpeneniTe CXEMbl W IPyNny COSAMHEHHs OOMOTOK TpexdasHo-
C A B ro TpaHcopmaropa Hanpasnenue HamoOT-
KK 00MOTOK onmHaxkoBoe (O003HAYBTE CXe-
MBI U TDYIOY COCOUHEHHS OOMOTOK Tpex-
7 tasuoro TpaHcopmaropa

ag bqc

X7/vez

5 Onpenenutre napamerpsl T-00pa3zHOM CXeMBl 3aMEIEHHA TpeX-
(asHoro TpaHcdopmaropa ¢ HOMHHAILHBIMM HaHHBIMM Sy = 1000 xB A,
Upn =10 kB, Uppr=0,4 kB CxeMbl 0OMOTOK HNEPBHYHOMN — A, BTOPHY-
Hod ~ Y Ilo pesynsTaTam ombIra XONOCTOr0 XOAa NPH HOMHHAIBHOM
NEPBUYHOM HAINpPKEHUH oONpefenensl AuHeidHbpi Tok [iyy = 0,808 A u
K03 duLUuenT MOWHOCTH cos@ix= 0,15 Ilo pesymsTatam oOubITa KOpOT-
KOr0 3aMbIKAHHA NPY HOMMHAJIBHBIX TOKAX B OOMOTKAX OMpPEHENEHbl JU-
HEiHoe HanpskeHaue KopoTkoro 3ambikanus Upxr=550 B u xoapduuu-
EHT MOLUHOCTH Cos8¢ 5= 0,222

6 Tlo ucxonHBIM JA3HHBIM W pe3yNbTaTaM peleHus 3agadn Ne 5
paccymTaiiTe BHELUIHHE XapaKTEpUCTHKHM TpaHchopMatopa npu pabote ¢

k03 huuveHTaMn MOUTHOCTH cos@, =0,8 u cosg,=1,0

7 Paccunraiite 3asucuvocts KIIJ oT 3arpy3ku tpaticdopmaropa ¢
HOMHHaNBLHON MOIMHOCTEIO Sy = 1600 kB-A nna 3Hauyenwit kospduuueH-
Ta 3arpy3ku k3=0,25,0,5,0,75,1,0, 1,25 npu cosp,=0,9 Ilotepn mow-
HOCTM KOpPOTKOrO 3aMbIKaHHA [PH HOMHHAIBHOM TOKE B HEPBHYHOMH
obmoTKe pry = 16,2 KBT, X010CTOr0 Xoma npu HOMUHATLHOM MEPBUYHOM
Hanpsoxkeund py =3 kBt Haueptute rpaduk asroit 3aBucumocty
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8 Tpwn tpaHcdopmaropa ¢ coeaurerueM obmorok Yy/A —11 Bxito-
yeHsl napamiensHo HoMmuHANBHBIE MOIIHOCTH TpaHchopMaTopos Sy =
St = Syz = 80000 kB'A, HomuHansHple HanpsokeHus Uypyz = 13,8 kB u
Uypr = 121 xB  Hanpsxerus KOPOTKOTO 3aMBIKAHUS TPaHCHOpMaTOpOB
U =95 %, g =105 %, uz=11,5% OOIWas MOWHOCTE HArpy3Ku
S-=240000 xkB'A Onpegenare xo3pdHuuenThl 3arpy3ku TpatHcdopmaro-
poB HamardHH4MBarOIHMK TOKaMH TPaHCHOPMATOPOB mpeHeGpeys.

Bapumaunr 20

1 B pexume HOMHHaTBHON Harpy3ku odHoQasHoro tpancgopmaro-
pa MOWHOCTBEIO Sy = 1000 B'A onpencnensl TOKM NEPBAYHOW M BTOPHU-
ot obmotok 1, =27e /1A =276 /184, (da3a TOKOB 3amaHa
10 OTHOIIEHHIO K MEPBHYHOMY HanmpskeHmio) Yncio BHTKOB 0OMOTOK
nepBUYHOR wy =427, BropuyHoi wy; =41 Onpenenure pe3yasTUPYIOLIYIO
MJC F, TtpaHchopmaropa

2 Onpenenute akTHBHYIO COCTaBIAIOILIYIO TOKA XOJOCTOTO XO[a Of-
HodasHoro TpaHcdopMaTopa, BKIIOYAEMOrO B CETh C NEpBUYHBIM Hamps-
;kernem 10000 B MarnutonpoBOA HM3FOTOBJIEH M3 31EKTPOTEXHHYECKOM
aucroBoit ctanu 3413 ¢ yzaeapHBIMU MOTEPAMH pj oss0 = 0,6 Br/kr Macca
crane CTepKHER mc = 850 kr; macca cTanu dpeM myg = 600 xr AMu-
Tyla WHAYKUMA B crepxkHax Bc=1,53Txa, B Apmax Bg=146 Tn

3 Tpu oaHodasHbIX TpaHCOpMAaTOpa C HOMHHAJILHBIMH HAMpsKe-
nusmu Uy = 3640 B, Upy =400 B obbeavHeHsl B Tpex(asHylo rpynmy
ans paboThl B CETH € HanpskeHWAMH Uygy = 6,3 kB, U,yy= 0,69 kB On-
peaenute KodppUUUEHT TpanchopMauuu ki; (asHBIX HANPOKEHHHR H
cxemy coelMHeHus oOMOTOK TpaHcopMaropa

4 Onpepeante CXeMBbl M TPYIIY COEHUHEHUS OGMOTOK TpexgasHo-
4 B _C ro TpaHcopmaropa HamnpaBnienue HaMmoT-
Kl 06MOTOK oxvHakosoe (OGo3HaYbTE CXe-
MBIl M IPYHOIY COEAMHEHMS ODOMOTOK Tpex-
X ¢azHoro Tparchopmaropa

ceaeb
z/2X2Yy
5 Vi3BecTHbl HOMMHaNbHBIE NaHHblE TpexdasHoro Tpancdopmaropa

Un1=35kB, Upys=04 kB, Sy=1600 kB-A Cxema coeguHeHHs 0OMoO-
Tok 3Be3na Ilo madHHBIM oOmbITa XOJOCTOrO XOXa TNPU HOMHHAILHOM
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HNEpBUYHOM HaNpKEHUH OnpefesieHbl IOJHas MOLIHOCTE Sy =224 kB A
u ko3bbnunent MolnHoctd cos@iy=0,138 TIlo maHHBIM OMBITa KOPOTKO-
ro 3aMbIKaHUs MPH TOKE KOPOTKOrO 3aMBIKaHHA, paBHOM HOMHHAIBHOMY,
onpeaenexsl nonnas Mowmocts Sx= 104 kB A u xo>dbouumenT momHoc-
™ cos@ix =0,173 Onpenemurte conporuBieHus T-00pa3HON cXeMbi 3a-

MELIEHUA TpaHCPopMaTopa

6 Paccuuraifre BHEIIHHE XapaKTepHCTHKH Tpex(aszHoro TtpaHchop-
maropa JUisi pexxuMoB pabotTel ¢ ko3(dHIHeHTaMH MOLIHOCTH cos@y = 0,8
H cos@y =1,0 Hcnone3yhite nns 3TOr0 MCXOOHBIE IAHHBIE W PE3YIbTaThl
petenns 3agaun Ne 5 Hauepture rpaduky BHELIHUX XapakTEPUCTHK

7 Onpenenure HomuHansHeill KITJ Tpexdasnoro Tpaschopmaropa,
paboTatowiero ¢ ko3gpduuueHToM MOLIHOCTH cos@y = 0,85 JlanHble TpaHc-
tdopmaropa Uy =6 kB, Uyyr=0,4 kB CxeMsl COCOUHEHUS 0GMOTOK
NEPBUYHON — Y, BTOPHYHOH — Y HoMUHANIBEHBEIN JUHEHHBIA TOK MEPBHU-
HOlt 0OMOTKM /g7 =61,63 A JIuHeHHBIH TOK XONOCTOTO XOHA WPH HO-
MUHANGHOM NEPBHYHOM HanpskeHu [y = 12 A ConpoTusnenue Ha-
MarHu4nBajoulero kourypa T-o6pasHo# cxemsr 3ameieHust ry = 303 Om
COIPOTUBJIEHHS 0OMOTOK 7| =r,’ =0,333 OM

8 Onpenennre YpaBHHUTEBHBIE TOKM B O0OMOTKAaxX ABYX Mapauielhb-
HO BIUTIOYEHHBIX TpaHCHOpMAaTOPOB ONMHAKOBON HOMHMHANBEHOU MOLIHOCTH
Si1 = Sty =250 kB A IlepBuunbie OOMOTKH BKJIIOYEHBI B CETh C HAmps-
weHuem Upgr= 35 kB, Bropuunsie B ceTb ¢ Uyyy= 10,5 kB CoenuHenne
00MOTOK TpaHchopmaropoB nepBoro A/Zy-11, roporo Y/Yy-0 Ha-
NPSAKEHUA KOPOTKOIO 3aMBIKAHUA Uxi = 6,7 %, uxy = 6,2 %

Bapuaunr 21

1 Umcno ButkoB oOGMoTOK TpaHchopmatopa mnepBUHHON w; = 206,
BTOPHYHOH W, =45 AKTHBHOE CEYeHHe CTAlM MarguTonposoma 40 cm’
AMIUIMTYAa WHAYKLUMH B Maruurornposole B,,= 12 Tn Onpenenure neit-
cTBYIOMME W amiuiuTyAHbie 3HadeHHa DJAC B3auMOMHAYKUHH 0OMOTOK

2 Onpenenure K03QGUIMEHT MOLIHOCTH B PEXMME XOJOCTOr0 X0Aa
cos@ |y onHodazHoro TpaHchopmaropa HOMHHANBHOE HaNpsHKEHME nep-
siunoll obmorku Uy =220 B, B nepsuuoit obmoixe 150 Burkor Mar-
HHUTOMNPOBOJ H3rOTOBJEH U3 3NEKTPOTEXHWYECKONW NUCTOBOH cramm 3413
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¢ MIoTHOCTBIO 7600 KI/M® H YOEIBHBIME TIOTEPAMH Py /50 = 0,6 B1/kr
Kpupas namarHMumBaHHs Crain npuseneHa B T1abn I11 Pa3smeps! Maruu-
TONpOBOAa akTHBHOE cedeHue ctasm [lc =50 en?, CpenHaAs AAMHA CHIo-
BOI nMHHKM B Maruuronposoae lcp = 60 cm [lageuwem HanpsxeHus B
nepBHYHOl 06MOTKM HpeHedpeys

3 TpexbasHsii rpynnosoi TpaHcopmarop cobpan M3 TpeX OXHO-
($a3ygbIX ¢ HOMUHATBHBIMH MOIHOCTEIO Sy =250 kB A W HanpsxkeHnaMu
Uip =20 kB, Uyy7=023 kB IlepBuunas oOMOTKa coenMHEHa B A, BTO-
puynas B Y Onpenpenute nuHelHble U QasHble HaNpsHKEHUS MEPBHYHOMN
¥ BTOPMUHOH OOMOTOK

4 OmnpenenuTe CXeMbl YU IPYNNy COeNUHEHMA 0OMOTOK TpexdasHo-
a b c B C A ro TpaHcopmaropa Hanpasnenne HamoT-
kK1 0OMOTOK OnHaKoBoe (003HAYLTE CXe-

MBI M TPYIIY COe€RHHEHMS ODMOTOK Tpex-

x|y z Y1 Z X ¢azHoro Tpanchopmaropa

5 Onpenenute mapameTpsl T-00pa3HOH CXeMbl 3aMelleHus Tpexdas-
HOro TpaHc(opmaropa C HOMHHAJIBHBIMH MOLIIHOCTBIO Sy = 1000 kB-A u
HanpskeaugMl 06MoTOK Uy =35 kB, U= 10,5xB Cxemsl coenune-
HUA OOMOTOK TNepBUYHOH — Y, BTOPU4HOH — A Ilo pgaHHBIM ONBITA XO-
JI0CTOr0 XO07a NMpH HOMKHAJABHOM IEPBHYHOM HANPMHKEHUH ONpPENENCHb
KO3 PULHEHT MOILHOCTH coS@ 1y = 0,157 u norpebidemas akTHBHAS MOII-
HocTe pyy = 2,35 kBt [lo naHHBIM ONBITa KOPOTKOrO 3aMBIKAHMA IpH
HOMMHAJBHBIX TOKaX B 0OMOTKax ONpeldeNeHhl TNOTpeGrseMas aKTHBHASA
MOLHOCT pix = 11,6 kBT U x03QUIHEHT MOIIHOCTH cos@ix=0,178

6 Wcnoip3ys MCXOOHBIE JaHHBIE M PE3yRAbTATEl pPEIICHUS 3aJauu
Ne 5, paccunTaiiTe BHEUIHME XapakTSpUCTHKK TpaHchopmaropa Is pexu-
MOB paloTs! € KO3QPUIUEHTAMR MOWHOCTH Cos@;=0,8 1 cos@; =10

7 Paccuutaiite HomuHaneHbll KILJ Tpexdasnoro tpancdopmaropa
npu pabote ¢ cosg, =0,8 I3BeCTHb HOMHHAJbHBIE AAHHBIE TPaHCQOp-
matopa Sy =400 kB-A, Uiy1=35 kB, U2ﬁ7= 0,4 kB Cxemp! coeguHeHus
00OMOTOK nepBUUHOH — Y, BTOPHUHON ~ A AKTUBHBIE COMPOTHBICHUA 06-
MOTOK #| =7y’ =20,2OM MarsutHsle MoTepH MOLIHOCTH pyu=12xBr

8 Tpu Tpexdasznsix TpaHcopmaropa ¢ coeAauHenueM ¢as Y/A -11
BKJIIOYEHB! TapannespHo  HomuHaRAbHBIE MOIIHOCTH TPaHC(OPMAaToOpoB
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Sin = Sin = Spy = 4000 kB'A, HoMuMHasbHBIe HanpsmxeHdus Uz = 35 kB u
Uy = 6,3 xB HanpsokeHuss KOPOTKOro 3aMblkaHus TpaHCopMaTopoB
ug =6,5%, upa=7,5%, ugs =825% Onpenenure pacnpefieicHUe Ha-
rpy30K MexcIy TpaHC(OopMaTopaMd MpH YCIOBHM, YTO HH OJUH M3 HHX
HEe HAarpyXeH Bbillé HOMHHAIBHOM MOIIHOCTH (KOIQQHULUUESHT 3arpysku
Haubonee 3arpykeHHoro TpaHchopmaropa k3 = 1) Tokamu X0510CTOrO
xona TpaHcopmaropoB NpeHeOpeds

Bapuaur 22

1 Onpegennte HOMUMHANBHBIA TOK /34 BTOpHUYHOH OOMOTKH OAHO-
taznoro TpaHcopmMaTopa CO CHEAYIOIIMMUY HOMHUHANBHBIMU JAHHBIMU
nonHas MoutHocTh Sy =400 B-A, nepsuunoe HampsxeHue Ujy =220 B.
BropuyHoe HanpskeHne U,g =63 B Toxom Xomocroro xoma TpaHcdop-
maTopa npenebpeys

2 Tlepsuunad o6moTKa ofHoazHOro TpaHchopMaropa BKIOYEHA B
ceth ¢ HanpsokeHnem Uz =660 B B pexuMe XOM0OCTOr0 XO0Oa TOK B
nepsuuHoil o6MoTke [1y=2,5 A, morpediaseMas M3 CeTH AKTHBHAA MOLI-
Hocte Py =120 Br Oupenenure axTuBHOE riy, HHIYKTHBHOE X1y U MOJ-
HOE Zj\ CONpPOTHUBIEHHUS MEPBHYHONU OOMOTKM MPH XOJOCTOM XOAE

3 O6motku Tpex¢asHoro TpaHcdopMaropa COCIMHEHB MEPBHYHASA
no cxeme Y, BropuyHas —A HoMuHaneHbie SuHEHHBIE HAMPOKEHUA 00-
Motok Ugrz=6 kB, Usun=38,5 kB AKIMBHOE CeYeHHE CTald MarHuro-
nposoga [l = 353 oM, aMIUIMTYy]a WHOYKUMH B cTepxHe B,= 1,6 Tn
OnpenenuTte YUCAO BUTKOB NEPBUYHON W BTOpPUYHOM 0OMOTOK

4 Ornpenennte CXeMbl M IPYNIY COCAMHEHUA OOMOTOK TpexdhasHo-
A B C c_a b ro tpaHcopmaropa Hamnpasienune HamoT-
Kku 00moTOK ofuHakoBoe O603Ha4bTE CXe-

MBbl ¥ IpYIIy COSAMHEHMA OOMOTOK Tpex-

Yz |25y ¢azHoro TpaHchopmatopa

5 OnpeaendTe napamMerpsl ITaBHoW BeTBM T-00pa3Ho#l CXeMBbl 3a-
meleHus TpexasHoro TpaHcHOPMAaTopa CO CAEHYIOWMMH HOMUHANBHbI-
mu aaHHbIMH Sy = 1000 kB-A, U1z7=20 kB, Usyy= 10 kB Cxeubl coenu-
HEHNs 0OMOTOK INEpBHYHON — Y, BTOpHuHOH — Y HanpseHue KOPOTKOro
3aMblkaHua ux = 6,5 % Ko3pOUUHEHT MOWHOCTH B PEXKHUME KOPOTKOro
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3aMBIKAHMA C HOMUHAIBHBIM IHEPBUYHBIM TOKOM COS@ g = 0,178 Bius-
HHeM MarHuTonpoBsoda TpaHcopmaropa npeHebpedb

6 Oripenenute BTOPHYHOE HANpPSHKEHWE TpaHCHOpMATOPa B PEXH-
Max HOMHHANBHOM 3arpy3ku ¢ Ko3QdHUUHMEHTAMK MOIIHOCTH cos@, = 0,8
u cosgy = 1,0 Jlanueie Tpanchopmaropa npusencHsl B 3ajaye NeS

7 Paccuurafite 3asncumocts KI1JI o1 3arpysku Tpex(}aszHoOro Tpamc-
tdopmaropa ns 3HadeHud koddduunenra 3arpysku &; = 0,25, 0,5, 0,75,
1,0, 1,25 npu cose,=0,8 [lanHble TpaHcdopmaropa MHpUBEIEHBl B 3a-
nage Ne 5 JloGaBouHelMu mnoTepsMM MoOLIHOCTH IpeHeOpeus [lotepu
xonoctoro xoma px = 2,75 kBr Haueprure rpagpux 3aBucumoctu KITJ
OT 3arpy3xku

8 OnpenenuTe ypaBHWTENBHBIE TOKH B 0OMOTKAX ABYX Napaliens-
HO BKJIOYEHHBIX TPAHCHOPMATOPOB OJMHAKOBON HOMMHANBHOM MOLIHOCTH
St1 = Sm =10 kB'A TlepBaunbie 00MOTKM BKIOYEHB! B CE€Th C HampsoKe-
HueM Uy =660 B, Bropuussie B ceth ¢ Uyyp=230B CoennHenne o6-
MoTOK Tparchopmaropor nepsoro A/Y-11, sroporo Y/Y-0O Hanpske-
HHUSA KOPOTKOrO 3aMblKaHUA ux; =4,5 %. uxs =42 %

Bapuaurt 23

1 OnpepeauTe 4UCIO BHUTKOB W) MEPBHYHOM OOMOTKHM TpaHC(opma-
TOpa, BK/IHOYAEMOrO B CETh C NEPBUYHBIM HanpspkeHuem Uy =220B Hs-
BECTHO YUCIO BUTKOB BTOPUMUHOM OOMOTKH w, = 60, BTOpHYHOE Hamps-
weHne B pexume xosocroro xona Usy = Ey =36 B

2 MarsuTonposol 0gHO(A3HOrO CTepKHEBOro TpaHchopmatopa co-
OpaH U3 NJACTHH JJIEKTPOTEXHHUYECKOH CTanu iupuHOH 40 MM # TOALIM-
ot 0,35 mm Yucno nnactud 106 CpeaHss anvHa CHIOBOH JMHMM B
marturonporone Icp= 52 cv CyMmMMapHBI HEMATHWTHBIH 3a30p B CThIKAX
0=0,16 MM MakciMansHas UHAYKUHMS B Maruuronposoge B,= 12 Tn
flnotHocTk cTanu Mmaruuronposoga 7650 kr/v, YAENBHBIE MAarHUTHBIE
MOTepU MOLIHOCTA B MATHUTONPOBOAE psu = 0,6 BT/kr Kpusas namar-
HWYMBaHUs cTamd npuseneda B Tabn IIl  Ilepsu4Has ob6moTka Tpawc-
¢dopmaTopa mnpelHA3HAYECHa [UIN BKJHOYEHHMs Ha Hanpskenue U; =127 B
Onpenenute OcUCTBYIOWHME 3HAUCHWS aKTHUBHOM M DEAKTMBHON cocrag-
NIAOWNAX HamMarHWuupatmowiero Toka IlaneHueM HanpsXeHUs B IIEpBUY-
HOl 0OMOTKE TpeHeOpeHs
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3 Ywucno suTKOB B 00MOTKax OfHOH ¢a3bl TpexdasHoro Tpancdop-
maropa w) =259, w,=3284 HomuHanbHble NHHEHHBIC HaNpPsHKEHHA 00-
MoToK Uyg7=3 KB, Uyyr=22 kB Onpenenure cxeMy COCAMHCHUSA OOMO-
TOK, €CJIA M3BECTHO HampsHKeHUe OmHOro Butka Uz =67 B

4 OnpenennTe CXeMbl M IPYNIy COSAHHEHHst OOMOTOK Tpexdas3Ho-
a b ¢ C A B ro TpaHchopmaropa HanpapieHue HamoT-
kit 0OMOTOK oxHHakoBoe (OO003HAUETE cxe-
MBI B IDYNTY COCAHHEHHS OOMOTOK Tpex-
x 7 ¢asHoro TpaHcopmaropa
5 OnpenenuTe MHAYKTUBHBIC CONDOTHBIICHMS paccedHus (HempHBe-
JIEHHbIE) MEPBUYHON H BTOpUYHOM 0O6MOTOK TpexdasHoro TpaHchopmaropa
CO CIeAyIOWUMH HOMHHANBHBIME OaHHBIMUM Sy = 1000 kB-A, Uyyr=6 kB,
Uhnn = 0,69 kB Cxempl COeAMHEHUS OOMOTOK NEPBH4YHON — A, BTOpHM-
HOM — Y M3 ompiTa KOpOTKOr0 3aMBIKaHUA MPH HOMHHAJILHOM TOKE B
nepsuyHOi oOMOTKe onpeneneHsl fuHeHHoe Hanpsbkenuwe Uy =320B
n K03 duunenT MomHOCTH cos@x = 0,22 TokoM XO0JOCTOTO Xona TpaHc-
topmaropa npenedpeyb

6 Onpenexute B % M B BOJBTaxX H3MEHCHHE BTOPHYHOIO HAlpsike-
HUA TpaHchopmaropa NPH HOMHHAIBHOH 3arpyske ¢ ko3(uuueHToM
momuocTd cos@; =0,8 u cosgp, =1,0 Haunpie TpaHcdopmaropa npuse-
IeHs! B 3amade NeS

7 Onpeacnure HOMUHaneHBIR u Maxcumanadsiil KI1J tpexdasuoro
TpaHcopMaTopa CO CACAyIOWMMH AaHHBIMH Sy = 250000 kB-A, k03d-
GuuUKeHT MOIIHOCTH cosgy = 0,75, MarHWTHRIC TIOTEPHM 0OPH HOMMHAJb-
HOM MEPBHYHOM HANpsKEHNM py = 250 kBT, dJeKkTpuyeckve NOTEpU Mpi
HOMWHANBHBIX TOKaX B OOMOTKax psiy =285 kBT, pxy =315 kBt [loba-
BOYHBLIME TOTEPAMH MOLHOCTH NpeHeGpedb

8 JIpa oano(azHbIX TpaHcopmaTopa ONMHAKOBOM MOIIHOCTH Sy =
Stn =417000 kB A ¢ OnMHAKOBBIM COEIMHEHHMEM OOMOTOK BKJIIOYEHBH! [1a-
paanensHo B cerb ¢ HampsokeHuaMu Uy /Usy = 24/303 kB Hanpsokenus
KOPOTKOTO 3aMBIKaHHs TpaHCQOpMaTopoB ug) = 12 %, =14 % Onpe-
AEAUTE HAuGONBWIYIO CYMMApHYIO MOMIHOCTH HArpy3ku, NpyM KOTOPO# He
OyaeT meperpyeH HH OOMH M3 NapalienbHo paboTaroiuux TpaHchopma-
TopoB (ko3huuMeHT 3arpy3kn Hamboiiee 3arpy)KeHHOro TpaHcopMaro-
pa k;=1) Tokamu xonoctoro xona TpaHcopMaTopoB npeHEOpedsb
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Bapunanrt 24

1 HomunansHble HaHHblE TpaHC(oOpMATOpa 4acToTa MU3MEHEHHs Ha-
npmxeHus fi = 50 I'u, nepeudnoe Hanpmxedue Uiy = 220 B, sropu4HOe
HanpsokeHHe npu xojocrom xoae U, = E; =127 B Yucno BUTKOB B nep-
BUYHOM oOMOTKE W;=970 AKTHBHOE CEUYECHHE CTAM MAarHUTONPOBOAA
I1-=28)5 oM’ Onpenenure MakCHUMANBHYK WHAYKUHIO B MAarHUTONPOBOAE
NpH XOJ0CTOM XOJ€, €CNM MEPBHYHYD OOMOTKY BK/HYHTH B C€Th C Ha-
npsoxenneM U =220 B u uacroroit f;' =60 T'u Tokom xosocroro xo-
na npeHebpeds

2 Onpenenure akTHBHOE riy, HHIYKTMBHOE X1y W MONHOE Zjy CO-
TIPOTUBCHUA TIEPBAYHON 0OMOTKH oaHO(a3Horo TpaHcopmaropa fpu xo-
noctom xoze HomuHansHoe mepBuuHoe HampspkeHme Upy =660 B Yiic-
A0 BUTKOB nepBuyHOM oOMoTkm w; = 550 Pasmepbl Marauronposopa
aktuBHoe cedenue 1o =42 v’ cpenHss NJMHA CHJIOBOM JIMHMM B Mar-
Hutonposone Icp =55 cM CymMapHelit 3a30p Bcex CTHIKOB &= 0,16 MM
Marepuan MarHWTONPOBONA - ANEKTPOTeXHUueckas cranb 3413 ¢ moot-
HOCTBIO 7600 Kr/M® X yAenbHEIMH TOTEpAMH Py o50 = 0,6 B1/kr  Kpupas
HaMardHu4HBaHua crand npusefeHa B 1aba 11 IloTepaMd MOIHOCTH B
nepsuyHOd oOMoOTKE MpeHeOpeds

3 TpexdasHas rpynna cocTaBieHa U3 TpeX oqHO(a3HbIX TpaHcop-
MaTopoB C HOMHMHANBHBIMH HaNMpPsKEHHAMM NEpBUYHOH M BTOPHYHOH 006-
Motok Uy = 5770 B, Uy =22230 B HoMuHaTbHBIE JHHEHHBIE Hanpske-
Hua 0OMOTOK Tpexdasznoro rpynnosoro tpanchopmaropa Upgr= 10000 B,
Uz =38500 B Onpenennre cxemy coelHHEHMs OOMOTOK M K03(duuM-
eHT TpaHchopmaund ¢a3HeIX HanpsokeHHM kj; TpexdasHoro rpymnosoro
TpaHcdopmatopa

4 Onpenendre cxeMbl W TPYNIY COSAMHEHHS OOMOTOK Tpex(asHo-
B C A a b ¢ ro Tpaicdopmaropa HanpasneHue HamoT-
KH 00MOTOK oauHakoBoe (003HAYETE CXe-

MBL U TPYAY COSAWHEHUS OOMOTOK Tpex-

Yl 2 x x|y z thasgoro TtpaHchopmaTopa

5 Tlo pe3ympTaTaM ONbITA KOPOTKOTO 3aMbIKaHUA NPY HOMHUHAIBHBIX
Tokax B 0OmoTkax TpexdasHoro Ttpauncdopmaropa ONpeAeneHsl HOTped-
nsemas aKkTUBHas MOWHOCTE P =7,4 kBT n ko3dPUUUSHT MOWIHOCTH
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cos@ix = 0,186 HomunHaneHble HaHHsle TpaHcdopmaTtopa Sy = 630 kB A,
Uipr=35 kB, Uyz=0,4 kB Cxemsl o6MoTok TpaHchopMaropa IMeEpBHY-
Ho#t — Y, BropMuHo#f — A Onpeneaure CONPOTUBICHUA [JaBHOH BETBH
T-o6pa3Hoil cxeMbl 3amenieHHs TOKOM X0nocToro xofa npeHedpeds

6 Onpepenute U3MEHEHNE BTOPUUHOrO HANPSIKEHMA NPM HOMHHAIb-
Hoft 3arpyske TpexdaszHoro TpaHcdopmaropa ANS ABYX 3HAYEHHH KodG-
tduyuedTa MOIIHOCTH cos@,=0,8 u cosp,;=1,0 H3BecTHbl HOMHHAJNb-
Hasg MOJHas MOIMHOCTE TpaHcdopmaropa Sy =200000 kB A, HanpsxeHue
KOPOTKOI'0 3aMbikaHus ux =11 % ¥ akTuBHAs# COCTaBIfIOLIAs ITOrO Ha-
npsoxkenus ugq = 0,29 %

7 Onpenennte HOMHHAJMBHBIA M MakcuManbHbiii KIIJ] TpexdasHoro
TpancdopMaropa co CIeAyIOIUME HOMUHANbHbIMY AanHbIMU U7 = 6 kB,
Upnp = 0,525 xB, Sy=1000 kB A Cxembl coemdHeHHS OOMOTOK MNEpPBHY-
HoM — Y, propuyHOi — A Kos¢pduiuent mowHoctH cos@,=0,8 Ilotepu
B CTaj¥ Mardutonposona pu=2,0 kBT AKTHMBHbIE CONPOTUBIIEHUS OOMO-
TOK ry=r,’=0,22OM J06aBOYHBIMM NOTEPAMH MOIIHOCTH MpeHeGpeys

8 Jlsa onHodasHeIx TpaHCcdOpMATOpa OAMHAKOBOM MOIMHOCTH Sy =
Si2 =40 kB A ¢ ogHo#t rpynnoit coemnHeHHs oOMOTOK W HANPSHKEHHAMU
Uy Uy = 10/0,23 kB pabotarorT napaniensHo Ha ofmiyio Harpysky Ko-
sbpuunenT Tpaucpopmaumu nepsoro TpaHcdopmaropa kjp )= 43, BTO-
poro ki3 2y=45 ConpoTHBIEHUS KOPOTKOTO 3aMbIKAHHA (CO CTOPOHBI
BH) Zx) = Zyxp =55+ 398 Om Onpenenute ypaBHHUTENBHBIE TOKH B 00-
MoTkax TpaHchopmaTopoB Paccunraiite nonHbIE TOKH OOMOTOK, eciu
00YCNOB/CHHBIE HATPY3KOH TOKM B nepBUYHBIX 0OMOTKax Tpancdopma-
TOpPOB I (1)=j1 (2)=3e'1400 (da3a TokOB gmaHa MO OTHOUIGHUIO K MEp-
BUYHOMY HanpsxeHHro) Toxamu xonoctoro xopa mnpeHeOpeds

Bapuaunrt 25

1 AxTuBHOE ceueHHMe cTanum MarHuronpoBoga I1- =35 cm?  Ymeno
BHUTKOB OOMOTOK MEpPBHYHOH wi= 362, BTOPHYHOH w,= 12 AMIIHTYAA
MHAyKUMKH B MarHutomposone B,,=1,35Ta Onpenenure aelctyroulee
n ammntyaHoe 3Hayenus DJIC B3aUMOMHIYKUUM OOMOTOK

2 Marnutonposon oaHodasHoro Tpascdopmaropa HM3rOTOBACH H3
3MeKTpOTEXHMYecKoi cramd 3413 AxtuBHOe ceuenme cranu [Ic=162 e’
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Kpusas HamarHuumBaumus cTadd npuBencHa B T1abn II1 Tlpu Brmoue-
HUM TpaHcopmaTropa B ceTh 4YacToTol f; =501 ¢ HOMUHANBHBIM mep-
BHUYHBIM HaNpsSKEHWEM aMIUIUTYAa MarHUTHOIO IIOTOKa B MAarHUTONpo-
BOJE <1>m=2,236’10‘2 B6 Omnpenenure, kak ¥ BO CKOJBKO pa3 HU3MEHHUT-
Cs aMIUIMTyAa PEakTHBHOH COCTaBimloOlleit HaMarHWYMBAIOLIETO0 TOKa
npy BKOYEHWH TpaHcdopmaropa B ceth 4actorodl f; =60 'l ¢ HoMU-
HaJbHBIM TIEPBHYHBIM Hanpspkenuem Ilanennem HampskeHus B MepBay-
Hoit 0O6MoOTKe TpaHcdopmaropa npeHeOpeyn

3 Tpexdasusll rpynnosoil TpaHchopMarop cobpaH U3 TPEX OIHO-
(ha3HbIX C HOMHHAJBHBIMH HanpsskeHuAMu Uy = 20,21 kB, Uy = 0,69 xB
Cxembl coennHeHuss oOMOTOK nepBUYHON — Y, BrOopH4HOM — A Ompene-
JauTe JIMHERHble HanpsskeHus oOMOTok Uyyz, Uswr v koddduuueHTsi
TpaHchopMauy JMUHEHAHBIX M (A3HBIX HampsuKeHUH

4 OnpepenuTe CXeMB! W TPYIIY coeluHeHMs o6MOTOK Tpexdasmo-
c a b A B C ro tpaHcgopmaropa Hanpasienue HamoT-
KU OOMOTOK ofuHakoBoe O0o03HAYETE CXe-

MBIl U TPYINy COEOMHEHUS OGMOTOK Tpex-

zlx y | XY Z tassoro Tpancdopmaropa

5 W3BecTHB HOMUHATBHBIE JAHHBIE TpeX(a3Horo TpaHcdopmaTtopa
S =10 xB-A, Uypp = 0,66 kB, Upur= 0,23 xB Cxembl 06MOTOK IIepBHY-~
HOil — A, BTOpMYHO# —Y M3 omeiTa KOPOTKOrO 3aMBIKAHUSA NPH HOMH-
HaJBHBIX TOKaX B oOMOTKax TpaHchopMaropa H3MEpEeHhI MOTEPH MOil-
HOCTH piy = 280 BT u xoddduumeHT MoumHocTH cos@x = 0,622 Onpe-
AenuTe mnapaMmeTpsl rnasHoit BeTBM T-o6paznoit cxemer 3aMewieHus To-
KOM XOJIOCTOr0 X0jAa TpaHcgopmaropa npeHedpedb

6 PaccuuTaiiTe BHELIHIOK XapaKTEPUCTHKY TpexdasHoro TpaHcop-
vatopa nipH pabote ¢ ko3HMLHEHTOM MOLHOCTH cos@y; = 0,8 anmble
TpaHchopmartopa Sy = 1000000 kB-A, Uy7=24 kB, Uy;=347xB 06-
MOTKKH TpaHcQOpMAaTOpa COSNMHEHB! MO CXeMaM MepBUYHAA — A, BTOPUU-
Hast — Yy AKTHUBHBIE COMPOTMBIEHUS OOMOTOK r1=r2/=0,0019 Om Ko-
3G OULUCHT MOLIHOCTH B DEXKHUME KODOTKOTO 3aMBIKAHMA IIPH HOMM-
HaNBHOM Toke cos@x =0,0191

7 Paccyuraiite W Havyeprute 3aBucumoctb KILJI ot 3arpy3ku Tpex-
dasvoro Tpanchopmaropa npm cosg,=0,8 ons 3HaveHuit xosrhduiventa
3arpy3ku k;=0,25,0,5,0,75,1, 1,25 JlaHusie TpaHcopMmaropa HpUBeLe-
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Hel B 3agadye Ne 5 TloTepn MOIIHOCTH B pexuMe XOJOCTOrO XOma mpu
HOMHHANIBHOM TIEPBHYHOM HampsokeHun py =90 Br JloGaBouHbIMH noTe-
pPSIMM MOILHOCTH NpeHebpeds

8 Omnpepenute HOMHUHAIBHBIE TOKH M TOKM, BO3HHMKAIOIIME fpH OT-
KJIIOYEHHOM Harpyske B 0OMOTKax NapasielbHo COSAMHEHHBIX TpaHcdop-
MAaTOPOB € MOIUHOCTAMH Sp =400 B'A, Sy =630 B'A 1 HanpsoxeHuAMH
Urp=660 B, Usrr=36 B Coenunenne 06MOTOK NEPBOTO TpaHCHOpMATo-
pa A/Y - 11, Broporo A/Y -5 Cocrasnisiomye HANPHKCHAL KOPOTKOIO
3aMbIKaHKUs NEepBOro TpaHcdopmaropa uxq = 4,32 % U ugpy = 1,26 %, BrO-
poro TpaHchopMmaropa gy =4,14 % n uge = 1,76 %

Bapuaut 26

1 [lannple TpaHcdopmaropa mepsuuHOe Hanpskenue Uy =127 B,
BTOPHYHOE HAlpsOKEHUE NpU Xomoctom Xxome U,y = 380 B, umcno Burkos
nepBUUHON O0OMOTKH W) = 664, yactota Hampsskedua fi = 50 I'u. ammin-
TY[AA WMAYKIAU B Maruutonpoeope B,,= 12 Tn TpaHcdopmatop creny-
€T BKJIIOUYNTH B CeTh yactoToli fi'= 100 Il ¢ nepBHYHBIM HAIpPSKEHHEM
Uy =127 B [lng yMEHbLIEHHd MarHuTHBIX NOTEph MAKCHMAIBHYIO HH-
oykuuio B, uerecoobpasHo ymessiuts xo 0,7 TA Kak crenyer usme-
HHTH YMCJIO BHUTKOB OOMOTOK (mepeMoTaTh TpaHC(OPMATOp), 4ToOHl IO-
AYYATH BTOPHYHOE HANpAKEHHe Npu xonoctom xoae U, =48 B

2 Onpeaenure aKTHBHOE ryy, MHJAYKTHBHOE X|y ¥ TOJHOE Zjy CONMPO-
TYBJIEHUS TIEPBHYHON OOMOTKM TpH XOJOCTOM XOn€ ONHO(a3HOro TpaHc-
(GopmaTopa ¢ HOMHHANEHBEIMU MONHON MOWHOCTEIO Sy = 100 KB A u mep-
BUYHBIM HanpsukeHHeM Uy =35 kB Hamarnuymsaroliuéi Tox 1o = 2,7 %,
notpebnaemas NPM XONOCTOM XOj€ akTHBHas MomHOCTh Ppy =400 Br

3 Yucao BuTKOB 06MOTOK Tpextastoro Tpancopmaropa wy= 1742,
Wy =523 Hanpskenne omHoro Butka Up=11,6 B HomunansHpie mu-
HeiiHple HanpsbkeHust 00MOTOK Upyy =35 kB, Uyyz=10,5 kB Onpenenu-
T€ CXeMbl coemUHeHust 0OMOTOK TpaHchopmaropa

4 Onpepenurte CXeMbl M IPYNNy COCAMHEHMs OOMOTOK TpexdasHo-
aebo c A B C ro tTpancopmaropa Hanpasienue Hamor-
ki oOMoTOX oauHakoBoe OBo3HAUbTE CXe-

MbI ¥ TPYNITy COSIMHEHHA O0OMOTOK Tpex-

x2ylz
X (basHoro TpanchopmaTopa
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5 HzBecTHB! HOMMHaNBHBIE AaHHbIE Tpexdasworo tpaHchopmaTopa
Sy=40 kB-A, Ugz=0,38 kB, Uyy7=0,23 kB Cxemsr coeanHeHus oOmMo-
TOK TNEpBUYHOI — A, BTOpUYHOH ~Y B onbITe X010CTOro Xona npu Ho-
MHHABHOM [E€PBUYHOM HANPSUKEHUM HW3MEPEHB! JMHEHHBIH TOK Ijy7=
=4 % u norepu MowHocty py = 0,25 kBr Onpenenure napameTpbl
HaMarHuyuparowmiero koHrypa T-o0pasnoft cxembl 3ameuienus Conpotus-
NICHHUEM [EPBUHHOW OOMOTKM MpeHeOpedb

6 Omnpeaenure U3MEHEHUE BTOPUYHOIO HAaNpPsDKEHUS NPY HOMHHAIB-
HO# 3arpy3ke TpexdaszHoro TpaHchopMaropa ANd ABYX 3HadeHUE KO3(-
¢uuenTa MowHocTH cos@;=0,8 u cosg,=1,0 H3BectHrl HoMuHauL-
Has [10JHas MOIWHOCTE TpaHcdopmatopa Sy = 1000 kB-A, HanpsxkeHue
KOpPOTKOTO 3aMbIKaHMs g = 6,5 % ¥ aKkTUBHAd COCTaBIAIOLIAd 3TOr0 Ha-
NpsikeHnusa g = 1,22 %

7 Onpenenute HOMHUHaNBHBIHL ¥ Makcumanbuslil KIIJL Tpancgopma-
TOpa CO CAEAYWOWMMH HaHHbIMH Sy = 2500 kB'A, nOCTOAHHBIE MNOTEPH
npd HOMMWHAIBHOM MEPBHYHOM HanpskeHnu px = 4,2 kBT, nepemMerHbie
MOTEPU NPU HOMHHANBHBIX TOKaX B OOMOTKAaX puy = 24,3 kBt, xo3ddn-
UMEHT MOIIHOCTH BTOPHUYHON Lenu cosg, = 0,8 JloGapouHble nOTEPH
MOUIHOCTH TIPUHATH PaBHBIMH HYJHO

8 Jla ogHodasHeIX TpaHcopMmaTopa OIMHAKOBOH MOIIHOCIH Sy =
Siy =40 kB'A ¢ OAMHAKOBBIM COEJMHEHHEM OOMOTOK M HANPKEHHAMHU
Ui /U = 10/0,66 kB pabotatoT mapasmiensHo Ha oOuryro Harpysky Ko-
shpuumeHT TpaHchopmanuu Iepsoro TpaHcpopmaropa kip )= 15, BTO-
poro kiz oy= 15,45 CocTapnsiomyie HANpPHKEHUS KOPOTKOrO 3aMbIKAHHS
1y =22 %. ugp =392 % OnpenennTe ypaBHUTENBHBIC TOKM B OOMOT-
Kax TpaHcdopmaropoB PaccuurtaiiTe nosxHpie TOKM 00MOTOK, €ciu o0yc-
NOBICHHDBIC HArPy3kof TOKM B NEpBUUHBIX 00MoOTKax Tpancopmaropos

Lhig=lig=3 e /% (dasa TOKOB MaHa MO OTHOMIEHHIO K MEPBHYHOMY
nanpsokeHnio) Tokamu Xonocroro xoza npeHebpeus

Bapuanrt 27

| Tpancdopmarop co CNenyomuMH JaHHBIMHA NEPBUYHOE Hanpsxe-
Hue Uy = 220 B, BTOPH4HOE HANPSIKEHHE (IpH XoaocToM xoae Usy =36 B,
4YC10 BMTKOB OOMOTOK mnepBuuHOi w; = 870, BrOpU4YHOH W) = 142 He-
00XOZMMO BKIKOYATE B CETh C IIEPBHYHBIM HampskeHuem Uy =127 B,
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BBIXOAHOE HampsbkeHne U, HOJDKHO oOCTaTtecs mpexHuM Kak crneayer
M3MEHNTE YMUCIO BHTKOB OOMOTOK (TiepeMoraTs TpaHchopMaTop) MpH
HEM3IMEHHOH MaKCUMAaJbHOM WHAYKUHH B, B MarHUTOMPOBOAE

2 Onpegenure HOMUHANBHBIN TOK /1y ¥ TOK X0JocToro xona Iy = Jy
onHotazHoro TpaHchopmaropa €O CAEAYIOMMMH HOMUHAIBHBIMU JaHHbI-
M MoiHocTh Sy = 400 xkB-A, nepsuuyHoe HampskeHue Uy = 10 kB
Yucno BUTKOB mnepsu4yHOd 00MOTKM w)= 1010 MarauronpoBoa BbIIOJ-
HEH M3 JneKTpoTexHH4eckod cramu 3413 KpuBasg HaMarHMYMBaHHUs CTa-
au npuseaexa B Tabn 11 VYnensHole motepu B ctanu pjo s =0 6 Br/kr
AKTHBHOE CEYEHUE CTanu MarHutonposoga [1- =288 CMZ, cpenHas Oiu-
Ha CHJIOBOH NMHMM B MarHurtonpoBone /cp=2,7 M, Macca CTanM MarHu-
Tonposofa m = 670 xr HemarHuTHRIMYM 3a30paMH B CTBIKAX M MNagcHU-
€M HalpsXXEHUS B MepBUYHOU oOMoOTKE MpeHeGpeds

3 Tpu onnodasHbix TpaHchopMaTopa C HAIPDKEHUSAMM OOMOTOK
Uiy =220B, U,y =230 B obbeauHensl B Tpex(asHyw IPYHIY C HOMU-
HanbHbIMU NUHEHHBIMA Hanpsxenuamu Uygy=380B, Ujyy=230B On-
pedeauTe cxeMmbl CoefuHEeHus 0OMOTOK TPYNNOBOTO TpaHcdopMmaropa

4 Onpepenure cxembl U IPynny COSOUHEHHA OOMOTOK TpexgazHo-

Ao Bo C zq xqyq To Tpaucdopmaropa Hampaienue HamoT-
K1 00MOTOK oauHakoBoe O603HaubTE cXe-
XY Z cpapbp wmplurpynmy coemvHeHus o6MOTOK Tpex-

thasHoro TpaHchopmaropa

5 Paccumrajite mapaMerpsl CXeMbl 3aMeHIeHHA Tpex(a3HOro TpaHc-
dopMaTtopa ¢ HOMHHAJNBHBIMH MOIIHOCTBIO Sy = 63 KB'A K JuHEHHbIMU
HanpsbkeHnsaMu Uygr=6 kB, Uyy7=0,4 kB Cxembl coenvHeHus 00MOTOK
nepuyHoOit — Y, BTOpHuHO#it — A Hamardnuusaowuii Tok 7y =28 %, Ha-
OPSKEHUE KODOTKOTO 3aMbIKaHHA i =4,5 % Ilorepu MOUIIHOCTH XojoC-
TOro Xoia I[pH HOMHHANBHOM I[EPBUYHOM HampskeHun py =240 Br, ko-
POTKOro 3aMbIKaHMA NPU HOMHHAJIBHOM IIEPBHYHOM TOKe pyy = 1280 Br

6 Hcnone3ys ucXonHele NAHHbIE M PE3YNbTAThl peiieHHds 3anayu
Ne 5, paccuurtaiite ¥ HauyepTHTE BHELIHHE XAapPAaKTEPHCTHUKH TpaHcdopma-
TOpa A/ 3HayeHuidl xko3hPUUMEHTa MOIUHOCTU cos@y =1 u cosp,=0,8

7 Onpenenute makcumansHeiii KIIJ{ Tpexdasuoro Tpancdopmaro-
pa C NaHHbIMH, TIpUBEHEHHBIMU B 3agaue Ne 5, npu pabore ¢ KOIDPu-
LIUEHTOM MOLIHOCTH cos@p, = 0,7
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8 Jlpa onuodasHepX TpaHC(HOpMaTOpa OOMHAKOBOM MOIHOCTH Sy =
Siy = 533000 kB A ¢ 0IMHAKOBLIM COENUHEHMEM OOMOTOK BKIIIOYCHH! Ha-
panne1sHo B CETh ¢ HanpmxeHMAMH Uy /U,y =24/303 kB  Hanpmxenus
KOPOTKOro 3ambIkaHus TpancopMmaTopoB ux; = 12,5 %, wuxp = 145 %
OuenuTe BO3MOXKHOCTH MMAapajnensHoll paboTel TpaHchopMaTopoB Tipu
CyMMapHOH MOIIHOCTH Harpy3ku St= 1066000 kB A Ecnu HopmansHas
napanjensbHas paoTa HEBO3MOXKHA, ONPEIENUTE MAKCHMAallbHYI0 MOLi-
HOCTb HArpy3KH, IPH KOTOpOH HHM OAMH W3 TpaHchopMmaropoB He GyneT
neperpyxeH

Bapuaur 28

1 Onpepenure YUCIO BUTKOB W; BTOPHYHOH OOMOTKH opHOGa3HO-
ro TpaHcthopmaropa, NMpd KOTOPOM BTOPDHYHOE HAMPMKEHHUE B PEXKMME
vonocroro xona Upy = Eyy =380 B HomuHanbHOE NepBuYHOE Hampske-
uue Uy =220 B, yucno BUTKOB IEPBHYHONA 0OMOTKH w;= 190

2 MarautonpoBos ORHOYa3HOTO CTEPXKHEBOIO TpaHcdopMaropa Co-
OpaH W3 3MEKTPOTEXHHYECKOH cTayM 3413 ¢ KpHBoii HaMarHWUYHWBAaHMA, 3a-
naHHo# B TaOn I11 [ITnomans ceyeHus akTHBHONH crtanu 1o = 52 oM’
Cpennsst IIMHA CHJIOBOH JIMHMH B Maruuronposoge Icp =67 cm Cywm-
MapHBIil HEMarHHTHBIH 3a30p BceX CTBIKOB O=0,24 MM AMITIUTYHA HH-
AOYKIMH B CTald MarHuronposoma B,=14 Tn Uucio BUTKOB fnepBHY-
Holi obmotkm w;= 136 Onpepemure ammmmtyny MJC nepBuunoit 06-
MOTKH H JeicTBylollee 3HA4E€HME HaMarHWyuBamouero toka Ilorepsamu
MOIIHOCTH NpeHedpeds

3 Tpu onHodazubx TpaHchHOpMaTopa C HOMMHATBHBIMU HAmpsxe-
uusmMu obmotok Uy = 11,55 kB, Uy = 6,3 kB coeaunensl B TpextaszHyio
rpymny  Cxempl COENHHEHHS OOMOTOK TNEPBHYHBIX ~ Y, BTOPHYHBIX — A
Onpenenure nuHEHHble HanpskeHHs oOMoToK Uiz, Usyr 1 KO3 GHUu-
eHT TpaHc(hopMaUMH Kkipy JMHEHHBIX HANPOKEHUH

4 OnpeneiuTe CXeMbl W TPYIITy COeAMHEHNst OOMOTOK TpexdasHo-
A B C b ¢ a ro Tpaxncgopmaropa Hanpasnenue HamoT-
ki 06MOTOK ofnHaKoRoe OGO3HAYBTE CXe-

MBI U IPYNIY COSOMHEHUS OOMOTOK Tpex-

A7 72132 x ¢asnoro tpanchopmaTopa
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5. Paccumralite conporuBicHUl T-0Dpasuoil cxeMbl 3aMEHICHHS
TpexdaszHoro TpaHchopmaropa ¢ HOMUHAILHBIMA HaHHBIMH: Uygp= 10 kB:
Un7= 0,69 kB; Sy=630 kB-A. CxemMbl 00MOTOK: MepBUYHON — A; BTOpHY-
Hoii — Y. Ilpu pacuere MarHuTONpOBOAA OIpeHE/CHB MAarHUTHBIE MOTE-
pH py = 1310 Br. B pesynbrate pacyera OOMOTOK OMNPEHENEHBI IJICKTPH-
YyecKHe MoTepu NpH HOMHHANBHBIX TOKaX 0O6MOTOK ps;+ ps = 8500 Br.
PacyeTHble HaMarHHYMBAOMWIMA TOK iy = 2,0 % W HANpHKEHUE KOPOTKOro
3aMbIKaHuA ux =155 %.

6. Onpenenute BTOpHYHOE Hanpspkeuue Tpex(dasHoro Tpaxchopma-
topa npu pabore ¢ kodbduuMeHTOM MouHOCTH cos@; = 0,85 u 3arpys-
koif 80 %. Jlaunsie TpaHchopMaropa: monHas MOMHOCTE Sy =4000 kB-A;
auHeitnole Hanpsokenns Uy =20 xB; Upyy = 6,3 kB, CxeMmsl coennHe-
HUs 0OMOTOK. nepBu4HOM — Y, Bropu4dHOit — A. HamnpsxeHue Kopotkoro
3ambikaHus ux = 7,5 % . Ilorepr MOIHHOCTH B PEXHUME KOPOTKOIO 3aMbl-
KaHMA TpH HOMHUHANBHBIX TOKax B 0oOMOTKax pry = 33,5 kBT.

7. W3becTHBl HOMYHANbHBE AanHbie TpexdasHoro tpanchopmaropa;
Sy=63 kB-A; Uiy =0,66 xB; Uyyp=0,23 xB. O6moTkH Tpascdopmatopa
COEeMHEHBI NEpBHYHAs Mo cxeme A, BTopuunas mo cxeme Y. Conportus-
AEHUS KOPOTKOro 3aMbiKaHus ri = 0,359 OM; xi = 0,862 OMm. MaruutHole
norepu py = 355 Br. Koadduumenr mownocru cos¢, =0,8. Onpenenure
ko3¢ duumenT 3arpyskn, npu kotopom KIUJ Tpancpopmaropa nocruraer
makcumyMma. Paccuwraiite makcuManeheit KIIJ{ tpaHchopmaropa. JloGa-
BOYHBIMM [OTEPSMH MOIIHOCTU TNpeHeOpeus.

8. Jisa omHodasHbX TpaHcdopmaTopa OOUHAKOBOH MOWIHOCTH Sy =
Sin = 250 kB'A ¢ ogHoifi rpynmoit coeluHeHHS OOMOTOK BIJIIOUEHBI f1a-
pannensHo B ceTh ¢ HanpskeHusmu Uy =6 kB u Uy = 0,4 xB. Koaddu-
uMeHT TpaHchopMauud nepeoro TpaHcdopmaropa Kz ()= 15,3; Broporo
k17 y= 14,7. ConpoTuBNEHHA KOPOTKOrO 3amblKaHUA (CO CTOpoHst BH)
Zit = Zip = 2,13 + 16,12 OM. U3BecTHbl 00YCNOBIEHHBIE HArpy3KOM TOKM

B NEPBHYHBIX 0OMOTKax TpaHchopmatopoB /i) =/ (2)=30e_j38'50 (Pa-
3a TOKOB AaHa TO.OTHOLICHMIO K NEPBUYHOMY HampsxeHuro). Onpenenn-
T€ TOJIHBIE TOKM OOGMOTOK TpaHcdopmaropos. Ecaum 0oQuH M3 TpaHchop-
MaTOpPOB TEPErPY’KeH, paccyuraiite CyMMapHbI TOK, KOTOpPBI MOXHO
CHSTH C TapajiensHo paboTarommx TpaHchopmaTopoB, YTOOBI HU OAMH
113 HUX He Obl1 neperpyxed. Tokamu XxoJ0CcToro xoda npexebpeds.
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Bapuaur 29

1. Paccymraiite uMci0 BHTKOB HEPBHYHOM W] M BTOPUYHOH W, 00-
MOTOK TpaHchopMaTopa ¢ cedeHUeM aKTHBHOMN cramm [T- =273 cm’. Mak-
cumManbHas MHIYKuus B Mmarautonposoie B,,= 1,15 Tn. IlepsuuyHoe Ha-
npsxenue Uy =220 B, sropuyHoe npu xonocrom xone Uy = Ery =24 B.
YacroTa m3MmeHenud Hanpskedus f; =200 o

2. Opxodasnelil TpaucdopMaTop npeAHasHadeH AAS BKIIOYECHUA B
CeThb C NepBHYHBIM HanpsokenueM Uy = 5770 B. TlonHas MOLUHOCTE TPaHC-
¢opmaropa Sy = 1000 kB-A. MarHuTONpOBOA H3rOTOBIEH W3 J3JEKTPO-
TeXHU4eCKo# cTanu 3413 ¢ ynensHeIMM TOTEpaMH P os50 = 0,6 BT/kr.
Macca crepxxHeit mc = 750 kr; macca spem mg = 520 kr. HHgoykuus B
crepkHax Be-=1,55Tn, B apmax By= 1,47 Ta. Onpeaenure HOMHHAJb-
HblA TOK [y M @KTHBHYI0 COCTaBJSIOLYI0 TOKa XOJOCTOro Xoja Iy,

TpaHchopmaropa.

3. TpexdasHblif rpynnoBoit TpaHCHOPMATOp COCTaBICH M3 TPEX OA-
HO(Ga3HBIX C HOMWHAIBHBIMM HanpsXKEHUSAMH ICPBHYHOW U BTOPMYHOI
odbmotok Uy = 1,732 kB; Uy, = 0,23 xB. Tpaucdopmaropa BKIHOUYAOT B
Tpexta3Hyo cetb ¢ HanpskeHuamd Uy =3 xB; Uy = 0,23 kB. Omnpe-
JENATE CXEMY COEIMHEHHS OOMOTOK M Ko3QuUMEeHT TpaHCQopMaluu
ky; Oasupx HanpskeHu#l TpaHcgopmaTopa.

4 Onpenennte CXeMBl ¥ IPYNNy COENWHEHHS 0OMOTOK TpextasHo-

BeCo 4 X0 ye z ro Tpaucopmartopa. HanpaBneHue HamMoT-
KU 00MOTOK oauHakoBoe. O003HA4YbTE CXe-
Yoz X agblc MBI U TPYIy COEAMHEHHS OOMOTOK Tpex-

dasroro Tpascdopmartopa.

5. Onpeaenute napamerpsl T-o0pasHoit cxemsl 3amelneHns Tpexdas-
HOIO TpaHC(OPMaTOpa C HOMHHANBEHBIMM MOUIHOCTBIO Sy = 630 kB-A n
nuHeRHeiMyn HanpsmxeHUAMu Upgr= 6 xB; Upyr= 0,4 xB. Cxema coepuHe-
HHA 00MOTOK 3Be37a. M3 omblra XONOCTOrO Xo0Aa NP HOMMHAIBHOM
NePBUYHOM HANPHKEHWH ONpeacneHp! JIMHEAHBI TOK XOJIOCTOrO XONa
Lher= 121 A n xoabduument moutHocTH cose v = 0,104, Tlo naauusmM
ONbITA KOPOTKOTO 3aMbIKaHHUA [P HOMHMHAIBHOM TOKE INEPBHYHOHE 06-
MOTKH OnpefaeneHs! audeitnoe Hampsmkedne U= 0,33 kB u ko3ddunu-
€HT MOUIHOCTH €OS@x=0,219.
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6 Paccumraiite B % U B BOJbTaX W3MEHCHME BTOPHYHOro Hanpske-
Hus Tpanchopmaropa npu 50 % 3arpy3ku IUis pexXuMOB C KO3 OHUHUEH-
TaM® MOILHOCTH cos@, = 0,8 (¢, > 0), cosp, =1,0, cosg, = 0,8 (¢, <0)
Hcnone3yiiTe MCXOOHBIC NaHHBIE M PE3YNBTATHl pelueHus 3agaqdud NeS

7 HomuHanbHble naHHble TpexdasHoro nByxo6MOTOYHOro TpaHchop-
matopa Sy =40000xB A, Uz = 15,75 kB, U,yr =347 kB  Cxemel coeau-
HeHus oOMOTOK mnepeuyHO# ~ A, Bropuunoit — Yy Conpotusnenus T-o0-
pasHOll CXeMbl 3amellieHus Tpaucopmaropa r;=r,’ =0,00188 Om, x; =
x,'=0,1023 Om, ro=106 Om, x;=453 OM OnpenenuTe MaKCHMANBHBIH
KIJ tpaucpopmaropa npd cose,=0,8 JloOaBOYHEIMU IOTEPAMH MOILI-
HOCTU npeHeOpeds

8 Ompenenure TOKH B 0OMOTKaxX JIBYX OAMHAKOBBIX TpaHCHOpMaro-
pOB BKJIIOUEHHBIX MapaiensHo B pabotamouux 6e3 Harpy3ku HomuHanb-
HbiE RAHHBIE TPAHC(HOPMATOPOB IONHAY MOWHOCTE Sy =Sy = 1000 kB A,
HanpsokeHHs Uyg7=10 xB, Uyy7=0,4 kB Coenunenne oOMOTOK OJHOIO
TpaHctopmaropa Y/Y-0, apyroro A/Y-11 HanpsbkeHde KOpPOTKOro 3a-
MbIKaHUS gy = g2 = 5,5 % HamarHuyuBatowumu Tokamu npeHedpeys

BapumanTt 30

! Onpenennte YuCAO BHUTKOB Wi HEPBUUHON 0OMOTKH TpaHC(hopma-
TOopa, BKMO4aecMoro Ha HanpsbkeHue Uy =36 B uactoroit f; =400 I'u
Ilnomane ceueHus MarHuTonpoBojga 3x2 o™, KO3 MHUIMEHT 3ar0JHEHNA
craneio k  =0,93, aMmumTyza MHAYKUMM B MarHurtonposone B,,=0,8 Tx

2 [lepBuuHas oOMOTKa TpaHcdopmaropa C YHCIOM BMTKOB wi = 313
ApelRazHadeHa I8 BKJOYEHHss B ceTb ¢ HampsokeHuem Uy =380 B
Ceuesne MmarHuronposojga 6x7 v, KO3 (ULHEHT 3aNONHEHMS CTallbio
k- = 0,93 MarHuTHas CcHCTeMa 3alUMXTOBAHA C YETHIPBMA TPAMBIMUA
CThikaM# HemarsuTtHbiil 3a30p B kaxaoM creike 6=0,05 MM Maruuro-
(pOBOI U3rOTOBJIEH W3 JJIEKTPOTEXHUYECKOH cranmu mapkd 3413 Kpusas
HaMarHuyuMBadus craau npuseaeHa B 1abn 111 Cpenuss MIMHA CHIIOBOM
JAMHUM B MAarHUTONpoBoOmE Icp =78 cM Onpenesnure aMmIMTYTHOE U Jei-
CTBYIOLLEE 3HAYCHUA PEaKTMBHON COCTABJIAIOUIEH HaMardMUMBAIOLIEIO TO-
ka TpaHncdopmatopa

3 Tpu onHodazHbIX TpaHcopMaTopa C HOMMHAJIBHBIMM Hampsie-
Huamu odmotok Uy = 3640 B, Upy=6351 B ucnons3yior ans Tpancdop-
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mauuu TpexdasHpix TokoB llepBuyHas W BropuuHas OOMOTKH IpPyNIOBO-
ro tpexdasHoro TpaHcdopmaTopa coeuHeHbl B 3Be3ay Onpenenure su-
HeHHple HanpsaxeHus o6MoToK Uy, Uz M koaduument Tpanchop-
MaUuy JUHEHHBIX HANpsKEHHMA

4 Onpepenute CXeMbl W IPYHIY COeAHHEHHS 0OMOTOK TpexdasHo-
b ¢ _a Ao Bo C ro Tpancopmaropa Harnpasnenue HamoT-
Ki 00MOTOK onmHakoBoe (OO0O3HAYBTE CXe-
xX2v>2z7 MBI M TPYIIIY COCOHHEHUS OOMOTOK Tpex-
v thasHoro TpaHchopmarTopa
5 PaccunraiiTe COMPOTHBIEHHS HAMArHUYMBAIOIIEr0 KOHTYPa CXEMBI
3amelueHuss TpaHcdopMaropa ¢ maHEbMU Uz = 20 kB, Uzyr = 6,3 kB,
Sy =4000 kB A Cxemsl oOMOTOK nepBUYHOM — Y, BropuuHoii —A [Ilo
pe3ynbpTaTaM pacueTa MarHWTHOI CHCTeMBbl onpeieneHbl NMPH HOMHHAaTb-
HOM MNEPBHYHOM HANpPHKEHHW MarHUTHblE TOTEepH py = 5,5 kBT M peak-
THUBHAA HaMarHWduBamas MOWHOCTE Oy =39 kB Ap

6 PaccudTaiiTe BHEIIHHE XapaKTepHCTHKH TpexpasHoro TpaHcdop-
MaTopa mpH paboTe ¢ 3HAYCHUAMH KOIDOIHLUMECHTa MOLIHOCTH Cosgp; = 0,8
U cos@p, =1,0 Jlanusie TparchopMmaropa Sy= 2500 kB-A, Uyzzr=6 kB,
Upr = 0,69 kB CxeMbl 00MOTOK INEpBH4HOM — A, BropuuHOH —Y Ha-
NpPSOKEHUE KOPOTKOTO 3aMBlKaHUA #; =55 % AKTUBHBIE CONPOTHBIICHUS
oomorok ;) =0216 Om, r,=1 107} Om

7 W3BecTHb! HOMHHAABHBIE NaHHble Tpex{asHoro TpaHcdopmaropa
Uigg =115 kB, Upyr = 38,5 kB, Sy =32000 kB-A Cxempl 0OMOTOK TI€pBUY-
HOi ~ Y, BropHyHO#l — A [loTepu MOWIHOCTH XONOCTOrO XOAa NpH HOMH-
HalbHOM HalpsbkeHHU py =40 kBT, KOPOTKOro 3aMblKaHUs NPH HOMUHAIb-
HbIN TOKax OOMOTOK pry = 145 kBt Paccumralite M Had4epTUTE 3aBHCH-
soctb KIJ1 oT 3arpy3kn nns 3Haqenuit koddoduumenta 3arpysku k; = 0,25,
0,5,0,75,1,0, 1,25 npu cosp, =0,8 JloGaBounbiMU moTepiMu npeHedpeys

8 Jla omHo(asHBIX TpaHCcPoOpMaTopa ¢ HOMHHANBHBIMH MOIIHOC-
MU Sy = 1 kB A, S;mn = 0,63 kB A, Hanpsoxenusmu Uy /Uy = 380/220 B
“ OAMHAKOBLIM COEAMHEHHMEM OOMOTOK BKHOYEHB! mapaiiefipbHo Hanps-
JKEHMSI KOPOTKOTO 3aMblKaHUs TpaHCQoOpMaTopoB gy = 3,5 %, uxr =2,5%
Kakoil nauGonpieil cyMMapHO# MOIIHOCTHIO MOXHO Harpy3suTh napas-
NenbHo paboTarouire TpaHcopmarops!, HTOOBI HE ObL1 MEPErpy:KeH HHU
onud u3 Hu\? Tokamu Xonoctoro Xoaa TpaHc(hopMmaTopoB NnpeHeOpedb
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BapuanTt 31

1 Onpenenute HOMHHANBHBIA TOK [y BTOpUYHOM OOMOTKHM OHIHO-
thasHoro TpaHcopMaTopa CO CICAYIOMHMH HaHHBIMH IOJIHAas MOLIHOCTh
Sy =1kB'A, nepsuqHoe HanpsxeHue Uy =380 B, ydcno BUTKOB HEpBRUY-
Hoit oOmotk wy= 890, BrOpuuHON 0OMOTKH wy= 297

2 MarxuronpoBon ogHo(a3HOro crepKHEBOro TpaHcopmaTopa CO-
Opan 43 3nexTpoTexHuyeckoil cranu 3413 Kpusas HAMArHu4YMBaHUs CTanu
nata B Tabn I11 AxtuHoe cewenme cramn e =61 cv’, CpeRHsAs [UIMHA
CUNOBOH JMHUM B MarHutorposose 75 cv CyMMapHBIN HEMAarHMTHBIA 3a-
30p CThIKOB MarHutomnpoBoja &= 0,3 MM AMIUIMTYJa HHAYKUMH B Mar-
nuronposode B,,= 1,47 Tn Yucno BUTKOB nepBUYHOH oOMoOTKM w; = 191
Onpenenure ammumutyny MJC nepsuunoit 0OMOTKM M AEHCTBYIOIIEE 3HA-
yeHHe Toka Xonocroro xoma Paccuuraiite DJIC mepBUuHOd 0OMOTKH

3 HomuHanpHbBIE JIMHEHHBIE HANpsHKEHHA OOMOTOK TpeX(asHoro
Tpancthopmaropa Uy = 0,66 xB, Upn7=3,15 kB OOMmoTKH TpaHcdopma-
TOpa COENMHEHBI MO CXeMaM MepBAYHAas — A, BropuyHas — Y AKTUBHOE
ceueHue cranu crepxkud - =94 o, aMIIUTYna MHAYKuuu B,=1,55Tn
Onpenenure 4YUCTO BUTKOB W), Wy TNEPBHYHOM M BTOpHUYHOH 06MOTOK M
ko3dpduuuent tpascopmauuy ki, (asHEIX HanpsHKeHUH

4 Onpenenute CXeMbl H TPYINy COeAMHEHHS OOMOTOK TpexdasHo-
C A B ro TpaHcdopmaropa Hamnpasnenue HavioT-
ag bgc K4 0OMOTOK onnHakoBoe (OO03HAYbTE CXe-

MBI M TPYNY COCHMHEHUSA OGMOTOK TpeX-

YeYLZ5  dasuoro Tpancdopmatopa

V4

5 W3secTHbl naHHble Tpexdaznoro TpaHchopmaropa Uypp= 10 kB,
Upyr=3,15 kB, Sy=2500 kB-A CxeMmbl coeauHeHHs OOMOTOK HEpBUY-
Ho#l — Y, BropuyHoil — A Ilo pe3ynsTaram pacuyera MarHUTHOH CHCTEMbI
onpeneseHbl MarHUTHBIE MOTEPH py, = 3,7 KBT ¥ HaMarHW4uBaroLMi TOk
1, =0,95 % Ilpn pacuyere 06MOTOK oOmnpeneseHbl 3JCKTPHYECKHE MOTEPU
B 00MOTKax ps; + ps =22,5 kBT u HanpshKeHHME KOPOTKOTO 3aMbIKaHis
1, =5,6 % IloTepu MOWIHOCTH fAaHbl p); TP HOMHHAIEHOM MEPBUYHOM
HanMpsXKEHWH, P + p3 OPM HOMUHANBHBIX TOKaX B oOmorkax Onpepne-
nute napameTpbl T-00pa3Hoil cxems! 3aMeuieHus TpaHchopmaropa



51
6 TIlo wucxomuslM NaHHBIM H pe3yJbTaTaMm pelueHus 3agayu Ne 5
ONpeleiuTe BTOPHYHOE HalpsykeHHe TpaHcdopMaropa B peXHME HOMH-
HaJbHON 3arpy3ke ¢ kodbduuueHTaMu MOLIHOCTH cos@, = 0.8 (¢, > 0),
cos@, =10, cosp;=0,8 (¢, <0)

7 Paccumuraiite 3asucumocts KIIJ] ot 3arpysku tpexdasHoro rpamuc-
dopmaTopa Ani 3HaueHui koaduumenta 3arpyskud k3;=0,25, 0,5, 0,75,
1,0, 1,25 npu pabote ¢ x03¢pPuLUEHTOM MOILHOCTH cos@p, = 0,8 Hauep-
Ture rpaduk 3aBHCUMOCTH JlaHHbIE TpaHCQOPMATOpA UPUBENEHHEI B 3a-
nave Ne5 JloGaBouHbIE MOTEPH MOUIHOCTH IIPHHATH PABHBIMH HYIIO

8 Jlsa omHo(da3HbIX TpaHchopMaropa C ONHOM TIPYNNONH CoeanHe-
HUA O0OMOTOK ¥ MomHOCTAMUH Sy = 10 kB'A, Spp = 16 kB'A  BKIHOUYEHS
napaiiensHo B ceTh ¢ HampsokenusMu Uy /Upg = 220/660 B Conpotus-
JIEHNS KOpOTKOoro 3ambikanust (co ctoponst HH) Zx; =0,136 +30,171 Owm,
Zi3=0,0756 + 30,113 Om Ounpenenure ypaBHUTENbHBIE TOKH ([0 OTHO-
LWIEHHIO K HOMHHANBHOMY) B OOMOTKax TpaHChOpMaTopoB HpH Kkod3hdu-
uMeHTax TpaHcopmalnuu nepsoro Tpascdopmaropa ki )= 0,34, BTOpO-
ro kjz = 0,33 Hamarnn4usaromum TOKOM mNpeHeGpeds

BapumanTt 32

1 Ornpeaenure YUCIO BUTKOB MEPBUYHONR OOMOTKH TpaHChOpMaro-
pa, BKJOYaeMOoro Ha Hampskenue Uy = 48 B wactoroit f; = 150 'y
CeveHne MarHWTONpoBOja 3x2.5 CMZ, K0>bGHUUNSHT 3af0JHEHNUS CTANBIO
kc-=10,92, makcumanpHas MHAYKLMA B MarHutonpoeone By, =12 Tn

2 MarnuronpoBox 0onHo(Ga3HOro CTEPKHEBOro TpaHchopMaropa u3-
roToBJIeH U3 3ekTpoTexHudeckol cranm 3413 CedeHue axkTHBHOH cTanu
Il-=45 C'Vlz, cpeaHss MIMHA CUIOBOM nuHWM B MarHutonposoge 70 cm
CymmMaphbiii 3230p Bcex CTBIKOB &= 02 MM AMIUIMTYA2 WHOYKLUHH B
marauTonposoae B,,= 1,45 Tn Kpusas HaMarHW4MBaHUA CTajM IpHBElE-
na B Tabn I11 B nepBuuHoit oOMorke TpaHchopmaropa 88 Burkos On-
peaenuTe NeHCTBYIOUlEE 3HAYECHHE HaMmardHu4yuBamowiero toka Ilorepsmu
MOILHOCTK B TpaHcopmarope npeHebpeus

3 Tpu oxHodasublx TpaHcdopMaropa ¢ HOMHHAJIBHBIMH Hanpske-
HuaMu Uy =63 kB, U,y =127 kB ucnons3yror a11 TtpaHchopMaumnu
TpexdasHblXx TOKOB CXembl OOMOTOK mHepBHYHON — A, BTOpH4HOH — Y
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Onpenenure nuHelHsle HanpsoxeHHss oOMOTOK Ujpg, Uy ¥ koabouum-
eHThl TpaHcopmauuu ky; (GasHbX U Kyz7 AMHEHHBIX HaAMpsuKEHHH

4 Onpefenute CXeMbl H IPYOINY COEAMHEHUS OOMOTOK Tpex(a3Ho-
C A B ro Tpaucdopmaropa Hanpaenenue HamoT-
Xgyez Kd 0OMOTOK onmHakoBoe (6Go03HaubTE CXe-

MBbl ¥ TPYINy COSAMHEHMS OOMOTOK Tpex-

agblc
thasHoro TpaHcgopmaropa

z

5 Tlo maHHBIM OMBITA KOPOTKOTrO 3aMBIKAHUA MDA HOMHUHAJBHBIX TO-
Kax B 00MOTKax Tpex(asHoro TpaHc$opMaTopa ONpEACeHbl HAMPHKECHHE
KOPOTKOro 3amsbikaHus wux = 13 % u notepd MOWHOCTH pry = 600 kBT
Homunaneuple nanHuble TpaHchopMmaropa Uigg =20 kB, Uspyr = 525 kB,
Sy = 250000 kB-A Cxemsl 00MOTOK mnepBUYHOM — Y, BTOpUuHoii — A On-
peAeaMTe [rapaMerphl INaBHOH BeTBH T-00pa3sHoil cxeMbl 3amelieHus
Paccuutaiite ACHCTBUTENbHBIE (HENPUBENCHHBIE) COTNPOTUBICHUS 71, X;,
Z3, IPY YCJIOBHH, YTO Z,’=7; HaMarHMYMBAIOUIMM TOKOM npeHebpeys

6 Onpengemure B % U B BOJBTaX W3MEHEHME BTOPUYHOIO Halpshke-
HUs Tpex¢asHoro TpanchopmaTopa NpH HOMHHANBHOH HArpy3Ke A ABYX
3HadeHnd koddduuuenta MOMHOCTH cos@ =0,8 u cosp, =1 Jlauuse
Tpaucpopmaropa Sy =250 kB-A, Uig7r=10 kB, Uyy=0,69 kB Cxembr
06MOTOK nNepBUYHOH ~ A, BTOpu4HOU ~ Y HanpsxeHne KOpOTKOro 3aMEbI-
kauug ux = 4,5 %, k03pPUIHEHT MOLIHOCTH B PeXHUME KOPOTKOIO 3aMbl-
KaHua cos@ g = 0,373

7 Onpenennute HoMuMHanbHBIM M MakcumansHbH KI1J Tpancdopma-
TOopa ¢ HOMHHANBHBIMH MOIIHOCTBIO Sy = 6300 kB A M HanpsbkeHUsIMU 06-
MOTOK Ujpp=35xB, Uyur=10,5xB Cxemsl coegyHenus oOMOTOK nep-
BuuHOH — Y, BTOpHYHON — A MarHutHele NOTEPH MpH HOMUHAILHOM MEp-
BUUYHOM HanpskeHUH py = 7.8 kBT AKTUBHBIE CONPOTUBIEHHUS OOMOTOK
Fp=r, = 0,72 Om KoapuUHEHT MOWHOCTH HArpy3ku cos@; =08 o-
6aBoOUHbLIMH MOTEPAMH MOLUHOCTH npeHedpeub

8 Onpenenure pacnpefencBue Harpy3oK MeXAy ABYMS Napamieb-
HO BKITIOYEHHBIMH OXHO(A3HBIMU TpaHC(POpPMAaTOpaMH PaBHOM MOLIHOCTH
Sin = Sy =250 xB'A ¢ HanpsoxenusMy Upp=6kB u U =04kB 0O6-
1as MOUIHOCTh Harpy3ku cocrasngser 80 % 0T cyMmMMapHON MOIIHOCTH
tpaHcopmaropos HanpsikeHus KOPOTKOro 3amblkauus Tpancdopmaro-
poB ux =4,05 %, wo =495 % HamarauuusarolidM TOKOM npeHebpeds
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BapuanTt 33

1 HovimHanbHble AaHHBIe TpaHChOpMATOpa TNEPBUYHOE HAMpsDKEHHE
Uin =127, BTOpUYHOE HampsbkeHHE npu XoJocToM xonae Uy =36 B, yac-
ToTa M3MeHenusa HanpsbkeHus f; =50 I'u Yucno BuTKOB BTOpHYHOH 00-
MOTKY TpaHchopmaropa w; = 80, aKTUBHOE cedeHHe CTaldH MarHuTONpoO-
Bona /1= 17 cM® OripenenuTe MaxCHManbHYI0 MHAYKLUHIO B MarHUTONpoO-
BOJAE NpH pa3OMKHYTOH BTOpH4HOH 0OMOTKE H BKIOYCHUU HEPBUYHOH
obmoTki TpaHchopMaTopa B cerp uacroroit f; =100 I'i ¢ HanpsbkeHUEM
Uy =220B TokoM xoiocToro xoaa npenedpedn

2 Ilpyu HOMHWHANBHOM TIEPBHMYHOM HANMPSHKEHWH aMIUTUTY[A MarHur-
HOr0 NOTOKAa B Marmutonposone @,,= 6,578 1072 B6 Marsuronposos
H3COTOBIEH U3 3NEKTPOTEXHUYECKOH cTaiH 3413 C aKTHBHBIM CEYCHHEM
cranu e =419 e’ KpuBas HamMarHMYuBaHus craid 3afgaHa B Tabim. Il
Bo CKOJBKO pa3 M3MEHHMTCS aMIUIMTYAa HaMarHHYUBAIOUIEro TOKA TpaHC-
thopMaTopa, €ciM NEPBHYHOE HanpskeHwne yseauwumnrcs B 1,1 paz Ilage-
HUEM HANpMKEHUA B NEPBHUHOH OOMOTKE M NOTEPIMH MOWIHOCTH B
TpaHcgopmarope npeHebpeys

3 Yucno BUTKOB 0O0MOTOK Tpex$asHOro CTEP:KHEBOro TpaHchopma-
Topa wy =159, wy, =100 Jlunelinste HanpsokeHus odmorok Uyyyz= 10 kB,
Uynn=6,3 xB Yacrora npanpsskenus cetn f; =50 'y AMIUmMTyOa MHAYK-
uuu B crepxkse B,,= 1,65 Ta, akTuBHOe ceueHme CrepxkHsa [lc = 989 oM’
Onpenenante cXeMbl COEUHEHNs 0OMOTOK TpaHchopMatopa

4 Onpeaenure cXeMbl U IPYNNY COeIMHEHMS O0OMOTOK TpexdasHo-
B C A4 b ro Tpadcopmaropa HamnpasneHue Hamot-
a ¢ Kk 00MoTOK omuHakoBoe (OO003HAUYbTE CXe-

MBI M TPYIITY COCAHMHEHHS OOMOTOK Tpex-

x/Jylz
¢azHoro TpaHchopmaTopa

Y Z X

5 H3BecTHBl HOMHHANBHBIC HaHHblE TpexdasHoro Tpascdopmaropa
Si =250 kB-A, Uiun =10 kB, Uz =0,69 xB Cxempl 0OMOTOK mnepBuY-
HOil — A, BTOpUYHON —Y B omnbiTe X0IOCTOro Xoja Mpd HOMHHAIBHOM
NEPBHYHOM HAMPSDKEHUN M3MEPEHBl JIMHEHHbI HaMarHWYMBAOLWME TOk
197=2,3% u norepu MomHoctH py =0,74 kBt Onpeneiyte napamerpsl
HaMarHuaueaowera KoHTypa T-o6pa3qoit cxemsl 3amerueHus CompoTus-
NeHUeM NMEpBUUYHON OOMOTKY mpeHeOpeys
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6 Onpenennte u3MEHEHHE BTOPHYHOIO HampsKeHHs Au Tpex(pasHo-
ro tpadchopmaropa B % mpu 75 % 3arpy3kd ans ABYX 3HaueHHH K0dd-
tuienTa MoIHOCTH cos@, = 0,8, cosgp, =1 JlauHbple TpaHchoOpmMaTopa
Sgr = 1000 kB-A, Uypz=35 kB, Uyyr=3,15kB CxeMsl coenuHeHus 00-
MOTOK MNEPBUYHON — Y, BTOPUUYHOH — A I3BecTHBI HaNpPsKEHHE KOPOTKO-
ro 3ambikauns ux =6,5 % ¥ ero peakTWBHas cocTap/suolas uxy = 6,4 %

7 Paccuuraiite HomuHanbHset KI1J] TpexdasHoro TpaHcdopmaropa
IUISL pexHMOB paboThl ¢ cosp, = 0,8 u cosp, =1,0 JanHpie Tpauchopma-
Topa Sy =6300 kB-A, MOCTOSHHBIC NMOTEPY [PU HOMHHAJIBHOM IIE€PBUY-
HOM HanpskeHun py =7,7 kBT, nepemeHHbIe NMOTEpPH IMPH HOMMHANBHBIX
TOKax OOMOTOK pxy =46 kBt [lobaBouHbiMM NOTEpPAMH MOIIHOCTH MIpe-
HeOpeub

8 Jisa omHodasHbIx TpaHCdopMaTopa BK/IIOYEHBl MMapajlieNbHO B
cetb ¢ Hanpsxenusmu Upy /Usg = 6/0,66 kB HomuHaNbHBIE MOIIHOCTH
TpatcdopmaropoB Sy = 250 kB'A u Sp; = 160 kB A Koaddumments
Tpaucdopmatuu kyp ()= 8,9, ki2(2)=9,3 CompoTHB/CHHA KOPOTKOTO 3a-
mbikanus (€0 croponst BH) Zz; =213 +36,12 Om, Zip=3,73 + 39,41 Om
Tokn B nepBudHBIX 06MOTKAX TpaHchHOpMATOPOB, OGYCIOBICHHBIE HAIPY3-
Koit f1(1)=33,3 e 385 (2)=21,3e“f38 5° (asa TOKOB [aHa 1o OTHO-
LWIEHHIO K IEPBHYHOMY Hatpsxenmio) Onpegenute NONHBIE TOKH 0OMo-
Tok TpaHcdopmaropoB FEcmd onuu M3 TpaHCHOpPMATOPOB IEPETPY:KEH,
paccunTaiiTe CyMMAapHbIl TOK, KOTOPBIH MOXHO CHATH C MapajlieibHO
paboTatoiiIX TpaHcPOopMaTopoB, YToObl HU OJMH W3 HHUX He Obul mepe-
rpyxked Tokamu XonocToro xoma mpeHeOpeyb

Bapunaunt 34

1 AXTHBHOE CeueHHMe CTaqu MarHuromposoma [I- =18 oM, uucno
BUTKOB8 OOMOTOK mnepBu4HOH w;= 276, sropuunoii wy= 139 Amnautyna
HHAYKUMY B Marauronposone B,,=1,15Ta Onpegenure neicrayroulee
3nauenne 3JIC oOMoTOK

2 HowmuuanbHOE NEpBHYHOE HampsikeHHe onHoQasHoro TpaHcdop-
matopa U, =3460 B B nepsuuHoii odmoTke 553 BHUTKA AKTMBHOE Ce-
YeHWe cTanu marsuronposoaa [l =188 cm® MaruuTonpoBoa H3rOTOBICH
H3 JJIeKTpOTEXHHYECKOH cTanu 3413 Kpusas HamarH@MMBaHUs CTanyd [pH-
Befeda B Tabn II1 Onpepnennte, Bo CKOJBKO pa3 M3MCHUTCA aMIIMTYaa
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HaMarHHYMBaWOUIEro TOKa TPaHCPOPMATopa, eciii NEPBHYHOE HAMpPKEHHE
yBenuuyuTcs Ha 15 % IlageHneM HanpsxeHus B MEpBUYHOH OOMOTKE U
NOTepAMHM MOIIHOCTH IpeHeGpeys

3 Tpu opHoasusx TpaHCHOPMATOPA C HOMMHANBHBIMH HAIPAKE-
HuamMu 00MoToK Uy =220 B, Uz =110 B ucmos3yior Ajia Tpanchopma-
1tun TpexdasHpx TokoB CXeMbl COEAMHEHUSA OOMOTOK MNEPBHYHBIX — A,
BTOpHYHBIX — Yy Omnpenenure nuHeHHbie HanpsxeHus oOMOTok Ulmr,
Upyn 1 k03bguLesT TpaHchopmanun Ky GasHBIX HanpskeHui

4 Onpenenute CXeMbl U TPYNNY COEAMHEHHS OOMOTOK TpexasHo-
B C A ro tpaicpopmaropa Hampasnenue HamoT-
K4 00MOTOK opuHakoBoe (OO603HaykTE cxXe-
MBI ¥ TPYINY cOcHOMHEHHS OOMOTOK Tpex-
Y tasnoro Tpancopmaropa

5 Tlo MaHHBIM OMBITA KOPOTKOTO 3aMbIKaH#s MPU HOMHWHAIBHBIX TO-
Kax B oOMOTkax Tpexthasznoro TpaHcdopmaropa OMpeReneHbl HallpshKEHUE
KOPOTKOr0 3aMbiKaHua u; = 7,5% W NOTepH MOLIHOCTH pxy = 33,5 kBt
Janueie tpaHchopmaTopa Sy=4000 kB-A, Ugz=35 kB, Uyr= 10,5 xB
Cxempt 0OMOTOK mnepBUYHON — Y, BTOpHuHOM ~ A Onpenenure mapamer-
pel rnaBHoit BerBU T-o0pa3Hoil cxeMbl 3amelleHMs Paccuwmralite neit-
CTBUTE/ILHBIE (HENPHUBENEHHBIE) CONPOTUBICHUS 1, Xy, Zp, TIPU YCIOBUH,
410 Z,' =Z; HamarHuymMBaroImuM TOKOM TpaHcdopMaTopa npenebpeys

6 Hcnoap3ys MCXOXHBIE HaHHBIE M pE3yJbTaThl PELICHWSA 33Aa4M
Ne S, paccuutaiiTe BHEHIHIOI XapaKIEDHCTHKY TpaHCdopMaropa HpH pa-
60Te ¢ K03bGHIMEHTOM MOUIHOCTH cosgp; =0,8

7 Onpeagemire Makcumanbpiit KITJ TpexdasHoro tpancdopmato-
pa co cieaywiumy RaHdbiMH Sy = 1600 kB A, cos@, = 0,8, akTHBHasA
MOLLHOCTb, MOTpebnseMas B PEXUME KODOTKOrO 3aMBIKAHHA NpPH HOMH-
HAaNLHOM TOKE B MEpBUYHON 00MoTKe pry = 16,2 kBt KIIJl Tpancdop-
MaTopa MakcuMmaneH npy koddbunuente 3arpy3k kiymax = 0,412 JlobGa-
BOYHBIMM TMOTEPAMH MOILHOCTH IpeHeOpeyus

8 Onpenenure BEAMYHHY YPABHUTENLHOrO TOKAa (110 OTHOILEHHIO K
HOMMHANLHBIM TOKaM) TpH NApalNelsHOM BKIIOYEHHMM ABYX TpaHchop-
MaTOPOB OIHOH MOLUHOCTH € CoefMHeHueM O0OMOTOK nepsoro A/Y-5,
gToporo Y/Y-6 HanpskeHuss KOpOTKOro 3amblkaHud TpaHchopMaTopoB
g =43 %, ugy = 4,6 % HamarHu4yuparoniuM TOKOM mnpeHeOpeys
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BapuanT 35

1. Onpexenwte HOMHHaNbHbIH TOK [y BTOpUYHOM OOMOTKM OnHO-
thasHoro TpaHchopMaTopa €O CJIEAYIOUIMMH HOMHHANBHBIMH JaHHBIMH'
noaHasa MouwHocTs Sy = 1,6 kB-A; nepsuyHoe Hanpsxenune Upy = 380 B;
BTOPHYHOE HANpsHXKEHue NpH Xonoctom xoge Uy =36 B.

2. Onpenenute akTUBHOE ryy, MHAYKTUBHOE Xiy M HOJHOE Zy CO-
NPOTUBMERMS TIEPBAYHON 0OMOTKH onHodasnoro TpaHcdopmaropa B pe-
XHUME XOJIOCTOro xo4a. IlepBHYHYIO 0OMOTKY BKJIOYAIOT B CETh C Hamps-
xeuneM Uy =35 kB. Tok B nepBuunoit obmotke /1y =0,11 A; mnotpe6-
nsemMas M3 CEeTH aKTHBHAsA MOWIHOCT: Py =620 Br.

3. VapecTHbl HOMMHABHBIE RaHHbie OfAHOGAa3HOro Tpanchopmaropa:
Sy=63 kB-A; Ujg=0,69kB; U,y =0,22 xB. Onnodasssle Tparchopma-
TOpbl COEAMHEHHl B TPeX(a3Hylo IPYNIy CO CXEMaMH COEIUHEHUS 06MO-
TOK: INEpBHYHBIX —A; BTOpHYHBIX ~ Y. Onpeaenute nuHeiiHele u QasHble
HANpHKEHUA ¥ TOKM TEPBMYHOR M BTOPUUHON OOMOTOK.

4. OnpeneauTe CXEMbI M IPYNny COENMHEHUS OOMOTOK Tpex(dasHo-

b B C 4 ro tpaHcopmaropa. HanmpapneHue HamoT-

a ¢ KN 06MOTOK ozfMHakoBoe. O003HAaYRTE CXe-

xPy)z MBI W TPYTTY COCAMHEHUS OOMOTOK Tpex-
y ta3Horo tparcopMatopa.

5. W3BecTHE! HOMHHANBHBIE AaHHbIE TpaHcopMmartopa: Sy =63 kB-A;
Uipr =10 kB; Uppr=0,4 xB. Cxemsr obMoTok: repsuuHoii — Y, BTOpHY-
"ol — Y. HanpsbkeHue KOpOTKOro 3amblkarusi ug=4,5 % . Kosdduumenr
MOLIHOCTH B PEXKUME KOPOTKOTO 3aMblKaHUi cos@ x =0,452. Onpenenw-
Te aKTHBHbLIC, MHIYKTHBHBIE M MOJHBIC CONPOTHBIEHME OOMOTOK TpaHc-
dopmaropa, npunumas Z, =Z,’. TokoM XONOCTOro Xoma TpaHchopmMaTo-
pa npeHeOpeysb.

6. Onpeneante B % H B BOJIBTaX H3MEHEHHE BTOPHYHOIQ HaMpsKe-
HUS Tpex(asHoro TpaHcGOpMAaTOpa NMPH HOMHHAJIBHONW HArpyske s IBYX
3HaueHHH KoddQuIMeHTa MOIMHOCTH. cos@, =0,8 u cosp; =1,0. Jlanusle
TpancdopmaTopa NpUBEAEHBI B 3agaye NeS.

7. Onpenenute HOMHHAIBHBIH M MakcuMasnbHbll KI1J| TpaHchopma-
TOpa. paboTarIiero ¢ Kodp@PUIUEHTOM MOLIHOCTH cos@; = 0,8. M3secTHbl
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HOTEPH XOJOCTOro xofaa py = 0,265 kBt OctansHble AaHHBIE TpaHCdop-
Maropa npuBezeHsl B 3amave NeS

8 Tpu TpaHchopmaropa ¢ coenuHexnveM oOMOTOK A/ Zy-11 BKmio-
ueHbl NapajiiesibHo Ha HanpskeHus Uyyy =35 xB, Uyyy= 10,5 kB Howmu-
HalbHbIE MOLIHOCTH TpaHCcGHOPMATOPOB Sy = Siy = Syy = 250 kB'A Hanps-
JKEHHUS KOPOTKOIO 3aMblKaHUs TPaHChHOpMaTopos ux) = 5,9 %, uxy = 6,5 %,
s = 7,2 % MowHocte Harpy3ku cocrasiseT 70 % oT cyMMBbl MOLIHOC-
Teli TpaHchopmaropoB Onpenenure NMONHBIA TOK HAIrpy3Km W pacupene-
JIeHHEe TOKOB Mexay TpaHc(opmatopamu PasHulieil akTHBHBIX H peak-
THBHBIX COCTABJAIOILMX HANpPHKEHHA KOPOTKOIO 3aMbIKaHUs ¥ HaMarHu-
YMBAKOIIMMHI TOKAMHU TPaHC(HOPMATOpOB npeHebpeds

BapuanTt 36

1 Onpeneanre 3/C BUTKA, HHAYKTUPYEMYIO OCHOBHBIM MAarHUTHBIM

2
norokoM TpaHchopmaropa CeueHue MarHuronporona 4x5 cM”, koaddu-
LUMEHT 3aMOJHCHHA CTalbio ke = 0,92, avnmutyna uanykumy B, =125 Ta

2 Onpegenure Ko3(pHUIUEHT MOIIHOCTH COS@ )y B PEKHME XO0J0C-
Toro xoma ogHodazHoro tpaHcdopmaropa Ilepeuunyio oOMoOTka ¢ 4Hc-
JloM BHTKOB w; = 1650 BKJIIOYAIOT B CETh C HOMMHAIBHBIM HANpsDKEHHEM
Uiy =20 kB Maruutonposogy cobpad M3 3NeKTPOTEXHUYECKOH CTamu
C yJAENpHBIMU TIOTEPAMU P os50 = 0,8 BT/kr Kpupas HamMarHp4MBanus CTa-
nu npusegcHa B Tabn Il AKTHBHOE CEYEHHE CTaid MarHUTONpPOBOIA
1 =360 CMZ, CpenmHsas AnvHa cunooit nuHuM lop = 3,1 M, Macca cranu
maruutonposomga m = 950 kr Ilagenuwem HanpsxeHUs B HEPBHYHON 00-
MOTKE M HEMarHUTHBIMM 3a30paMH B CTBIKaX MpPEHEOpEUYD

3 Yucno BUTKOB 0OMOTOK TpeX(a3sHOro CTEPKHEBOI'0 TpaHchopMa-
Topa nepsuyHoil w)= 730, BropuyHoil w, =244 AKTUBHOE CEYEHUE CTa-
i crepxHs - =27 e, uHIykuus B crepikHe Be = 1,5 Tn Tparcdop-
MaTop BKIOYAKOT B CETh C HanpskeHusmu U7 =660 B, U7 =380 B
OnpenenuTte cXeMpl coeanMHeHns OOMOTOK Tpaxcdhopmaropa

4 OnpegenuTe cXeMbl W TPYINy COEIMHEHUA 0OMOTOK Tpexda3zHo-
B C 4 b ro Tpanchopvaropa Hanpasierue HavoT-
4 ¢ KH 06MoTOK opuHakosoe Q003HAUYETE CcXe-

MBI M TPYNNy COEOUHEHHS OOMOTOK Tpex-

x/ylz
thaszHoro Tpascdopmatopa

Y\ Z X
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5. Omnpenenure napamerps! rnapHoil BeTBu T-o0pa3Ho# cxembl 3ame-
wedns TpexdasHoro tpaHchopMaTopa Co CIEAyHOUIUMH HOMHHAIbHBIMH
nanueimu: Sy =100 kB-A; Uyy7=6 kB, Uy7=0,4 kB. HanpsskeHue Ko-
potkoro 3ambikaHus ug =4,5 %. 1loTepH MOLIHOCTH B PEXHME KOPOTKO-
ro 3aMmpIKaHud IIpd HOMHHANBHBIX TOKax B 0OMOTKax pxw = 1,97 xBT.
OOMoTKH TpaHchopMaTopa COSOHHEHBl TI0 CXeME 3Be3da. TOKOM X0:;10C-
TOro Xxofa npeHebpeds.

6. HMcrone3ys HCXONHBIE HaHHBIE M pPE3yNbTAaThi PELUEHMA 3anadu
Ne 5, paccyuraifte ¥ HauepTHTe BHEIIHHE XaDaKTEPUCTHKM TpaHChopmaTo-
Topa And 3HaveHud koaduunenra moumuoctH cos@y =0,8 u cosg; = 1,0

7. Paccyutaiite 3aBucumocts KIIJI ot 3arpy3kd TpaHcopmaropa
g 3Havennit koadduumenta 3arpysku k3= 0,25;0,5;0,75; 1,0; 1,25 npn
pabote ¢ cos@, =0,9. HomunansHas mMoiHocTh Sy = 100 kB-A. M3BecTHbI
noTepyd MOLIHOCTH. MArHUTHBIE NpPH HOMHHAILHOM [EPBWYHOM Hamps-
weHun py =04 kBT, 31eKTpUUYecKUe Npd HOMHHAIBHLIX TOKax B OOMOT-
Kax poy =2 kBr. Haueprure rpadux 3asmcnmocty KIU ot 3arpyskm.

8. JHlsa TpexdasHelx TpadchopMaTopa HOMHMHAJIBHOH MOILHOCTBIO
St = Sy =25 kB'A BKMIOYCHH NAPANTENBHO B CETh C JMHEHHBIMM Ha-
npsokeHusiMU Uyr = 380 B; Uz =220 B, CxeMbl W TPYINEBlI COENHMHEHUS
oOmotok fiepsoro tpaHchopmaropa A/Y- 11, sroporo A/Y-1. Cocras-
NAOIME HaNpHKEHUS KOPOTKOrO 3aMBIKaHHS TIEPBOTO TpaHc(opMmaropa
e = 2,14 % 1 ugp; = 3,8 %, BrOporo Tpancdopmaropa uxep =2,44 % u
ugpy = 4,0 %. Onpenenure HOMHHAJBHBIE M YPaBHHTCIBHBIE TOKH 06GMO-
TOK TpascGOpMaTopoB.

BapuanTt 37

1. Paccuuralite yucno BMTKOB w; BTODHYHOW 0OMOTKM TpaHcdop-
maropa, npu xoropom 3JC sropuusoi#t obmortku E; =64 B. Ilepsrunoe
nanpsxenne Uy =220 B. AxtuBHoe cevenue crann Jle = 37,6 oM, awm-
nIUTyda HHAYKUMH B MarHuTtonposone B, = 1,3 Tn. Onpenenute ko3¢-
¢Guumnent Tpancdopmauuu. TokoM X0n0CTOre Xoaa npeHeOpeuyb.

2. Marauronposoj oAH0()a3HOro CTEPKHEBOro TpaHcdopmaropa Co-
OpaH M3 IMEKTPOTEXHUYECKOH cTamu 3413 ¢ uveThipbMsA NPAMBIMH CTbhi-
KamMH niacTHH. KpuBas HamarHuuMBaHus craju npuBegeHa B Tadbn 11
Ceuenne MmarHutonpoBoga 8x8 oM’ K03QQHUHEHT 3arMoONHEHUs CTanbio
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k-=0,93 Cpennssa nnuHa cunoBoit quHHKM Icp= 90 cM HemaruurtHsii 3a-
30p B creike 0=0,1 MM TlepBU4HYI0 OOMOTKY C YHCJIOM BHTKOB w; = 380
BKITIO4YaloT Ha Hanpsbkesne Uiy = 660 B Ormpenenute aMIuIUTY@HOE H
JEHCTBYIOUIEE 3HAYEHUs PEAKTUBHOW COCTABNISIOMEH HaMarHUYUBAIOWIEro
ToKka TpaHchopmaropa

3 Tpu oxuodasHex TpanChopMaTopa C HOMHHAIBHBIMH HampsDke-
uuaMyu 06MOTOK Uiy =220 B, Upy =230 B ucnofis3yioT ais tpaHcdopma-
uun tpexdasHelX TOkoB CXeMsl COEAWHEHHS OOMOTOK MEPBHUYHBIX — Y,
sTOpUuHbIX — A Onpenenure jguHelinsle HanpskeHus oOMOToK Uyyy, Usyy
U ko3pduaueHTsl TpaHchOpMaUuM ky; NHHeNHHBIX U k> (a3HBIX Hanps-
xKeHul TpeX($asHoro rpynmoBoro Tpancdopmaropa

4 Omnpexenure CxeMbl M IPyniy coelMHeHus oO6MOTOK TpexdasHo-

c a b Ao BoC ro tpaHcpopmaropa HampaBneHue HamoT-

k1 o6MoTok oguHakosoe (O603HaubTE CXe-

X v>dz Mbl H IPYNfly coeauHeHHus OOMOTOK Tpex-
dassoro tpancdopmaropa

5 B ombiTe XO0JOCTOro X0Aa ApU HOMHHAJILHOM TMEPBHYHOM HAmps-
JKEHUM M3MEpeHbl JMHEHHBIA TOK Xomoctoro xoma fivz=0,37 A ¥ xo3¢-
duumnent MoOmHOCTH cos@ v =0,8 HomuuaneHsie nanHbie Tpanchopma-
topa Sy=1600kB A, Ujgr=35kB, Upy=10,5kB CxeMbl coeguHeHHs
o6MOTOK NEpBHYHON — Y, BTOpUUYHOH — A Onpepenure akTUBHOE, MHAYK-
TUBHOE M II0JIHOC CONPOTHBICHHA HaMarHM4MBaloLIero koHTypa T-o6pas-
HOM cxembl 3amelneHns TpaHcopmaropa CoNpoTHBIEHHEM INEPBHUHOM
o6MoTKM npeHeOpeys

6 Onpeaenutre B % ¥ B BOJbTaX M3MEHCHUE BTOPUYHOIO Halpsxe-
nus TpexdasHoro TpaHcdopmaropa npu 80 % 3arpy3ku Ais 3Hauenul
Ko3(hduureHTa MOWHOCTH cosp,; =08 u cosp, =1,0 J[lanHsie TpaHc-
dopmatopa Sy =6300 kB A, Ujyr=10 kB, Upmnr=10,5kB Cxemst co-
eaunenus oGMoTok nepsudHOi — Y, BropuuHoit — A KoadduumeHr mow-
HOCTH B pEeXUME KOPOTKOTO 3amblkanus cosgx = 0,114 TIlotepn momm-
HOCTH B peXMME KOPOTKOr0 3aMbIKaHUS TpaHc(opmaropa Mpu HOMHUHANb-
HbIX TOKax OOMOTOK pgy = 46,5 kBT

7 Paccuuraiite 3aBucumocts KI1J] ot 3arpy3ku TpexdaszHoro tpasc-
topmatopa nns 3HadeHull koddpduumenra sarpysku k3 = 0,25, 0,5, 0,75,
10,125 npu cosey =0,8 JlanHsie Tpancopmaropa Sy = 1000 kB A,
U 1=35kB, Uy =10,5kB Cxembl 0o6MOTOK mnepBUYHON —~ Y, BTOpHY-



60

HOit — A MaruuWTHple MOTEPH NPH HOMHHATBHOM NEPBUYHOM HaNpsKe-
Hun py =23 kBT AxTUBHbIE CONPOTHBIICHUA OOMOTOK ry = rz/ =71 Om
Haueptute rpapux 3asucumoctd KII[ or 3arpys3ku

8 Jlsa omnodaszubIx TpaHchopMaTOpa MOUIHOCTBIO Sy =63 kKB A 1
Sy = 100 kB A ¢ wanpsoxeuusmu Uy /Upy = 660/230 B M 0JIMHAKOBEIM
coenmMHeHreM OGMOTOK BKJIIOYEHBI MapauieibHo HanpsKeHHs KOPOTKO-
r0o 3aMbikaHug TpaHchopMaTopoB gy = 4,05 %, uxy; = 4,95 % Kaxoi Hau-
Goabllueil CYMMapHOM MOLIHOCTBIO MOXHO Harpys3uTh napajiieibHo pabo-
TalouMe TpancpopMaropbl, 4ToObl HE ObUI NEpPErpy>KEH HH OAMH U3
Hux? TokamM XOMOCTOro Xoga TpaHc(opMaTopoB mpeHeOpeun

BapunauTt 38

1 Tlpu HOMMHAaIBHOH Harpyske onHo(}asHOro TpaHcOpMaTopa H3-
. — 17 Q . - o
pecTHbl MJIC F;=28420e 733% A y F,=27850¢ 721" A coorsercr-
BEHHO IepBUuHON ¥ BTOpHuHON obmoTok, daza MJIC 3amana mo oTHo-
IEHWIO K NEpBUYHOMY HampskeHuio B nepsuyHoil o6MoTke 2650 sur-
koB Onpenenure HaMarHHYMBAKOIMH TOK TpaHchopmaropa

2 OnpemeiuTe aKTHBHYI) COCTABIMIOHMIYX0 TOKa XOJOCTOIO X013
TpaHc(opMaTopa, BKIIOYAEMOr0 B CETh C MEPBHYHBIM HaNpsHKEHUEM
35000 B MareuTonpoBoR H3TOTOBICH M3 JIHCTOB JJ1EKTPOTEXHHUYECKO
CTay C YOCJABHBIMHM HOTEPAMH p) 50 = 0.9 Br/kr Macca cramd crepx-
Heil mc = 1084 kr, Macca cranu sipeM mg= 890 xr HHnmykuus B crepik-
uaxn Bc=161Tn, B sipmMax By=156Tn

3 Tpexdasupii rpynnosoll tpaHcopmaTop cofpaH M3 Tpex OAHO-
(ba3HbIX C HOMMHANBHBIMHM HAanpsLKCHUSMH NEPBUYHOH M BTOPHYHOH 00-
motoxk Uy =63 kB, Upy=1,819 kB CxeMsl coeguHenus oOMOTOK mep-
BUYHON — A, BropudHod — Y Onpenesure JUHEHHBIE HANpPsKEHAA 0OMO-
Tok TpaHchopmaropa Uxg, Upyn m kodGOHULMEHT TpaHcdopmauuu ki,
da3HbIX RHanpsukeHuit

4 Onpenendte CXeMbl M TPYNITy COeAWHEHMS 0OMOTOXK TpexdazHo-
ro tpaichopmaropa Hanpasiienne Havot-
Ky 06MOTOK oaMHakoBoe (OO03HaubTe cXe-
Mbl H TPYNNy COEOUHEHHsS OOMOTOK Tpex-
dasHoro TpaHcgpopmaropa

BeCe A age bec
Y2zZpX x2ylz
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5 W3BecTHB HOMHHANBHbIE NaHHBIE TpexdasHoro rtpaHchopmaropa
Sy =2300 kB-A, Uz7=35kB, Uy7=10,5 kB Cxemsl coeanHenus obmo-
TOK nepBuuHOil — Y, BTOpH4HOH — A B OnbITe KOPOTKOro 3aMplKaHuA
(pH HOMHUHANBHBIX TOKaxX O00MOTOK H3MEDEHBI JIHHEHHOE HampsKEHHE KO-
potkoro 3ambikauus Uiz =2,275 kB 1 notepd MOIMHOCTH pry = 23,5 kBT
Onpenesure WHIYKTHBHBIC COMPOTUBICHHA PACCEAHHA MEPBHYHOM U MpU-
BeJeHHOH BTOpu4HOK 00MOTOK TpaHcthopmaTopa Paccuutaiite nelcTBH-
TensHOEe (HEMPUBENCHHOE) CONPOTHBICHUE X; BTOpuyHOU ob6MoTknm To-
KOM XO0JIOCTOro Xoa npeHedpeus

6 PaccuuTaliTe BHELIHIOW XapaKTepUCTHKY Tpancdopmaropa AJs
pexxuma pabotel ¢ ko3hduuueHTOM MOLIHOCTU cosg,=0,8 IIpu pacye-
Te BHELIHEH XapakTepHUCTUKU MCTONB3YATE HCXOAHBIE HAHHBIE M pe3yilb-
Tarel peideHus 3amayr NeS Hadeprure BHEIUHIOK XapaKTEPUCTHUKY

7 Onpegenute makcumansHblit KIIJI Tpexdasxoro Ttpaschopmaro-
pa, pabotatomiero ¢ K03GGHIUMEHTOM MOLIHOCTH COs@p, = 0,8 Homunanb-
Hag noyiHag MowHocTh TpaHchopmaropa Sy = 1000 xB-A, motepu Xos0c-
TOr0 XOAa NPM HOMHHAJIBHOM MEPBUYHOM HANMPHKEHUH py = 2,2 KBT

KI1J] mocruraer maxcuMyma npu koopduLueHTe 3arpy3kd Asma, = 0,425

8 Jlpa onuHaKoBbIX OxHOGA3HBIX TpaHcdopmaropa ¢ passuuel Ko-
s3pduuuentos Tpanchopmaunu Ak; =3 % BKIIOYEHBI Ha TMapajUIENBHYIO
paboty HanpsikeHus KOPOTKOTO 3aMBIKAHHMA My = o = 4,5 % Omnpene-
JIUTE ypaBHUTENBHbIC TOKH {0 OTHOLHECHHMIO K HOMHHAJIBHBIM) B 0OMOT-
Kax TpaHc(OpMaTopoB

Bapuaur 39

I Onpenennre MJIC BTOpHyHOH 00MOTKH oaHodasnoro Tpancdop-
MaTtopa MOWHOCTHO Sy =40 kB'A ¢ HOMUHATEHBIM NEPBUHHBIM Harpsike-
auem Uy =6,3 kB Yucno BuTKOB mepBHUHOM 0OMoTkM w; = 2600, Ko3(-
dhuuuedt TpaHcopmannu k= 16,6 Toxom xoroctoro xoaa npenebpeus

2 Onpenennte HOMMHANBHBIH TOK [jy B TOK XoyocToro xoma /)y
ans oaHodaszHoro TpaHcopMaropa € HOMHHANBHBIMU JAaHHBLIMM MONHAas
MOMHOCTh Sy = 250 kB-A, nepsuvHoe HanpskeHue Uyp =6 kB Yucno
BUTKOB MepBUYHOH 0OMOTKM w; =496 MardntonpoBoA H3rOTOBJIEH M3
ANCTOB JnekTpoTexHuueckod cranu 3413 KpuBas HaMarHHYUBAHUSA CTa-
nu npusenena B 1abn [11, ymenshble NOTepu B CTamu p o50= 0,6 Br/xr
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Macca maraurtonposoma m =900 KT, aKTMBHOE CEYEHHE CTali MarHuro-
nposoga [l-=353 cM’, CpelHAA JMUHA CHIOBON TUHMU B MATHHTONpPOBO-
ne lcp=3,35m 3azopaMu B CTBIKAX MAarHMTONpPOBORA W IMANCHHEM Ha-
npshkeHds B nepBUYHON OOMOTKE npeHeOpedb

3 Cxemsl coenuuenus o6MoTox TpexdasHoro TpaHchopmaropa mep-
BUYHOI — Y, BrOopmuHOit — A TpaHchopmarop BKHIOYEH B CETH C HAMps-
weanamd Uy =20 kB, U;p=3,15 kB Hanpsokenne sutka Uz = 9,5 B
Onpenenure KoadpuimeHT Tpanchopmauny kj; QasHBIX HANPHKEHUH U
YUCNO BUTKOB OOMOTOK

4 Onpenendte CXeMbl M IPYNIy COeAMHeHHs oOMOTOK TpexdasHo-
C A4 B a b ¢ ro TpaHchopmaropa HanmpasneHue Havot-
ki 06MOTOK opuHakoBoe (O03HaubTE CXe-

MBI M TPYIIY COEXMHEHHS OOMOTOK Tpex-

AX7 1 x5y z da3znoro Tpancopmaropa

5 Onpenenute akTHBHOE, WHIYKTUBHOE U TMOJHOE CONPOTHUBIEHUA
HaMarHuvuBaomero xonTypa T-o6pasHoit cxembl 3amemieHus TpexdasHo-
ro TpaucopmaTopa ¢ HOMHHANBHBIMU MOILMHOCTEIO Sy =2500 kB A u Ha-
npsokeHuamu Uygg = 20 kB, Uz =63 kB CxeMBl COEAHHEHHS OOMOTOK
nepsugHoif — Y, BropuyHol — A Hamarnuuusatommit tok 19 = 1,1 %, nore-
PH MOLUHOCTH XOJIOCTOrO XOAa IpY HOMMHAILHOM TNEPBUYHOM HAaIpsKe-
HUM py = 4,35 kBt ConpOTHUBICHHEM NEPBHYHOH 0OMOTKM npeHeOpedb

6 Onpenenute B BONBTaX U B % H3MEHEHUE BTOPHYHOIO HAMpsKe-
Hust TpexdazHoro Tpaunchopmaropa npu 50 % 3arpy3kd Anid ABYX peXu-
mMoB paboTsl ¢ KodbPUUHEHTaMH MOUIHOCTH cos@; =0,8 U cos@; =1,0
Hanusie Tpancdopmaropa Sy=100 kB A, Uy =35 B, Uy =04 kB
Cxembl coeuHeHUss OOMOTOK IepBU4YHON — Y, BropuuHoit —Y Hanps-
JKEHHE KOPOTKOro 3aMmblKaHusA #g = 6,5 %, peakTHBHas COCTaBIAIOIIAN
ITOTO HANpsiKeHus uxp=0,19%

7 Paccuuraiite HoMMHaNBHBIN M MaxcumaneHbll KI1J] Tpexdasznoro
Tpanchopmaropa Tipu k03ddHLHEeHTE MOMHOCTH cos@, = 0,8 JlaHusie
Tpachopmaropa Sy = 1000 kB A, Ujgr=10kB, Upyy=6,3 kB Cxewmnl
o0MOTOK MNEepBHUHON — Y, BTOPMYHOU — A MarHuTHEIE TOTEPH NPH HO-
MUHAILHOM MEPBHYHOM HANPMKEHHH py = 2,1 KBT AKTHBHBIE CONPOTMB-
neHns oBMOTOK 7| =r,’ = 0,58 OM Jlo6aBoYHBIMK NOTEPSIMM MOLIHOCTY
npenebpeysb
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8 [lra omHodasHeIX TpaHchOpPMATOpa OXMHAKOBON MOMIHOCTH Sy =
Siy = 333000 kB'A ¢ OJMHAKOBBIM COEHMHEHMEM OOMOTOK M HANPSIKEHH-
amu Uy /Upy = 20/303 kB BxmodeHs! napaieaso  HanpsokeHHS KopoT-
KOro 3aMblkaHus TpaHchOpMaTopoB ux = 11,5 %, uy = 13,5 % Onpene-
JINTE pacnpefiefieHne Harpy3oKk MexIy TpaHc(hopMaTopaMmH HpH YCIOBHH,
YTO HM OIMH W3 HHX HE HArpy>keH BBIMICE HOMUHANLHON MOIUHOCTH (KO-
>¢dunuenT 3arpy3ku Haubojiee 3arpy>keHHOro TpaHchopmaropa k3= 1)
Tokamu X0n0CTOro XoAa TpaHchopmaropos mpeHeOpeys

Bapnanurt 40

1 [lpeneOperas HaMarHM4MBaOLEM TOKOM, ompenenute MJIC mep-
BU4HON 0OMOTKE omaHO(a3HOTrO TpaHCPOpMATOpa C HOMMHAIBLHBIMH MOL-
HOCThIO Sy =16 kB'A n BTOpUYHBIM HampsxeuueM U,y = 0,69 kB Bo
BTOpUYHON oOMoTke TpaHcopmaropa 540 BurkoB Koadéuumenr tpanc-
bopmaunu k;'=0,319

2 Tlpu HOMWMHATBLHOM TNEPBUYHOM HAMPDKEHMM aMIUTMTYIa MarHuT-
HOrO NOTOKAa B CTEpXKHE OAHO(pazHoro Tpanchpopmaropa @,,= 0,0555 B6
AXTMBHOE CeyeHue cra crepxHs e =370 om? MarnuTonposox H3ro-
TOBJIGH M3 JIMCTOBOM 3IEKTpOTEXHUYECKOH cramu 3413 Kpusas mamarsu-
ypBaHus ctaiu npuseneHa B Taba I11. Bo ckoibKO pa3z W3MEHHTCH aM-
IMTyAa HAaMarHWYMBAIOIETO TOKA TpaHcOpMAaropa, eciy NEpBAYHOE
HanpsbkeHie yennuutesa Ha 20 % IlaneHuem HanpsokeHHs B NEpBHYHOM
0o0MOTKe W MOTepsAMHM MOLIHOCTH [penelpeds

3 Yucno ButkoB B 0O6MOTKax ogHo# (assl TpexdazHoro TpaHcpop-
maropa w) = 162, w, =687 Hanpsxenue surka Uz =18,5B Ornpenennte
CXEMbI COENMHEHHS OOMOTOK, INPH KOTOPBIX BO3MOXHO IOAKIHOUCHHE
TpaHctopmaTopa K ceTd ¢ HanpsxeHusmu U;7=3 kB, U;;=22 kB

4 Onpefenurte cXeMbl M IPYNNY COCAVHEHHA O0OMOTOK TpexdasHo-

CodoB X9 yez ro Tpanchopmaropa HanpasieHne HamoT-
k1 oOMOTOK oauHakoBoe OGo3HAYBTE CXe-
ZpXP2Y agbpc/. mpl U rpynny coefMHeHHs OGMOTOK Tpex-

¢asHoro TpaHchopmaropa

5 Onpenenute MHIYKTHBHOE COMPOTHBICHUE B3AMMOMHAYKIUW 00-
moTOoK TpexdasHoro TtpaHchOpMaTopa CO CIEAYIOLUMMH HOMHHAJIbHBIMH
maupinil Sy =160 kB-A, Ujpz =6 kB, Us57=0,4 xB Obmorku Tpanchop-
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Maropa coelIMHEHBI No cxeMe 3Be3fa [lo pesynpTataM OMBITa XOJOCTOTO
X0la MpH HOMWHAIBHOM HEPBUYHOM HANpsLKEHHM ONpeneNneHbl JuHeii-
Holi ToK Iix7=0,37 A u xo3dpduuuent moiHocTH cos@ix=0,133 Co-
NpoTHBIEHHEM HepBH4YHON 0OMOTKH TpaHcdopmaTopa npeHeOpedb

6 OnpeneauTe W3MEHEHNHE BTOPUYHOIC HANpPHKEHNS TpaHchopmaro-
pa Mpu HOMHHAJBHOH 3arpy3ke H KO3(pQUUHUEHTE MOIUHOCTH cos¢@,=0,7
M3BecTHBl NONHAs MOWIHOCTE Tpanchopmaropa Sy = 1000 kB-A, Hanps-
JKEHHE KOPOTKOTO 3aMBIKaHUA ux = 6,5 %, xoapduuueHT MoumHoOCcTH B
peXHME KOPOTKOTO 3aMblkaHUA cos@x = 0,188

7 Onpegenure HoMuHanbHBI M MakcuvansHbi KITJ Tpexdasnoro
TpaHCopMmaTopa NpH 3HAYEHMAX KOIDOHIHEHTa MOIHOCTH coS@; = 0,8
¥ cos@; = 1,0 [launeie tpaHchopmaropa Sy = 630 kB-A, Upxz=35 kB,
Uy = 0,69 kB Cxembl coennHeHHs 0OMOTOK TNEPBHYHOM — A, BTOpuHu-
Hoit — Y IlocrosHHble moTepd py = 1,6 xBT AKTUBHEIE COIPOTHBICHHUSA
00MOTOK 7} = r2/= 39,3 Om

8 Jlpa onMHaKOBBIX TpaHCHOpPMATopa C HANPSHKCHHAMA KOPOTKOrO
3aMBIKAHUA kg = Ugap = 2,5 Y% U ugp) = ugpy = 3,74 % BKMIOYEHB! Mapasi-
nensHo U paboraror B peskume xonoctoro xoma CoenuHeHHe 006MOTOK
nepsoro tpanchopmaropa Y/ Yy -0, Broporo A/Yy-11 Onpenpenure To-
K¢ B 0OMOTKax TpaHc(opMaropoB ([0 OTHOIIEHHI0 K HOMHHAJIBHBIM TO-
KaM) M OLIEHUTE BO3MOXKHOCTH HOpMaNsHON paboThl TpaHchOpMaTopoB
TokoMm xomocToro xozma TpaHchopMaTopoB Nperebpeus

Bapuant 41

1 Tpaucpopmarop npeaHa3sHa4yeH A4 BKJIIOYCHHA B CETh C Hamps-
weHuem U; =380 B AMIiuryla MarHWTHOW HHOYKUHW B MarHuTONpOBO-
ae B, = 1,44 Tn AKTHBHOE CEYEHHE CTaNn Maruyronposoga /1 =433 cm?
Yucao BUTKOB BTOPHYHOH 0OMOTKH w) =26 Omnpeacaute xo3pGunueqt
tpadchopmaurn TOKOM X0J0CTOrO Xoda NpeHeGpeds

2 Ounpeneaute x03DPULMEHT MOIIHOCTH OAHOdazHOro TpaHchop-
matopa B pexuve Xxonocroro xona [lepBuuHyr0 oOGMOTKY BKITIOYAIOT B
ceTb ¢ HanpsokeHueM Uy =220 B llpue x010CcTOM XOO€ TOK B TIEPBUYHOI
o0motke /1y =0,9 A MarfuTonpoBoJ U3roTOBIEH U3 3JICKTPOTEXHHYECKOM
CTaNM ¢ yAEIbHBIMH MOTEPAMH P o50= 0,8 BT/kr HHzaykuus B Maruuro-
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nposone B,,= 1,45 Ta, macca cranu marauronposoma m =24 xr Iloteps-
MM MOLIHOCTH B NEPBHUYHOH OGMOTKE NpeHedpedb

3 UYpcno BUTKOB OOMOTOK Ha K&KIOM CTEPXKHE TpeX(Pa3HOro crepik-
HeBoro TpaHcgopmaropa w; =419, wy; = 147 HomuHanbHBle JUHEHHBIE
HanpsokeHus oOMoToK Uy = 110 kB, Usyy=38,5 kB AktuBHOE ceue-
Hue cranu crepxkHa 1o =4116 CM2, MaKCUManbHas MHOYKUHS B CTEPXKHE
B,,= 1,66 Tn Onpenenute cXembl COCAMHEHBI MEPBHYHOH M BTOPHYHOI

00MOTOK TpaHcdopmaTopa

4 OnpenennTe CXeMbl U TPYOIy COSRMHEHHS O0OMOTOK Tpex¢asHo-
a b ¢ ro Tpaucdopmaropa HanpaBieHHEe HaMOT-

Ag By C K 00MOTOK ofHHakoBoe (O603HAYBTE CXE-
VoD o VA MBIl B IPYTNIy COEOVHEHHs OOMOTOK Tpex-

x ¢asHoro tpanchopmaropa

5 Onpeneaurte napaMeTpbl HaMarHWYMBaIOlIero KoHtypa T-00pas-
HOHl cxembl 3ameuieHus Tpexha3Horo tpaHchopmaropa cCo CISHYIOMMMHU
nanHpiMa Sy = 1000 kB-A, Uyg7 =35 kB, Uyyy= 0,69 kB CxeMbl 00MOTOK
riepBuYHON — Y, BTOpUuHON — A Ilpd HOMHMHANBHOM TNEPBHYHOM Hamps-
JKEHUY ONpeNeNIeHb! IIOTEPH MOIIHOCTH B MAarHUTONPOBOAE pu = 2,15 kBT
U peakTUBHAs HaMarHW4HBarouas MomHOcTs Oy =14 xB-Ap

6 PaccunraliTe BHEIIHHE XapaKTEpUCTUKH TpexdasHoro TpaHcdop-
matopa Iid ABYX 3HaveHuil koddpuuueHta MoilHocTH cos@, = 0,8 n
cosg, =1 Homunansuble pasHele TpaHchopmaropa Sy = 160000 kB-A,
Uiprr=230 kB, Uyyr=11 kB CxeMbl 06MOTOK NEPBHYHOHR — Yy, BTOpUY-
HOH — A HWHIOyKTUBHBIE COTIPOTHBIICHHS PACCEAHUA X} = X /= 19,85 Om
KoapouuresT MOMHOCTH B PEXUME KOPOTKOIO 3aMbIKaHHA TP HOMHU-
HalbHbIN TOKax B 0OMoOTKax cos@x = 0,0273

7 Paccuuralite 3asucumocts KIIJ] oT 3arpy3xu TpexdazHoro TpaHc-
bopmaTopa Ans 3HauyeHuil kosdduiuenta sarpysku k3=0,25, 0,5, 0,75,
1,0, 1,25 npu cosp,=0,8 Jlanusle TpaHchopmaTopa NMpuBEIEHBI B 3a-
naye No 6 [TloTepy X0J0CTOro xo04a NpU HOMUHAILHOM HEPBHYHOM Ha-
npsokeHun py = 167 kBt Jlo6aBouyHBIMH NOTEpAMH MOHIHOCTH mpeHedpeusb
Hauepture rpadux 3asucumoctu KIIJ ot 3arpysku

8 lsa omHOGA3HBIX TpaHchOpMATOpa OAWHAKOBOK MOMIHOCTH Sy =
Sip=63kB°A ¢ onno#t rpynnod coeaviHeHHs OOMOTOK NapajjicibHO
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BKTIOYEHEl B CeTh C Hanpmxeuuamd Uy =066 kB u Uy =04 xB MUs-
BECTHBI k03 OMUHEHTsl TpaHcopManuy TpaHC(HOPMATOPOB  IEPBOrO
k12 y= 1,67, Broporo ki (2y= 1,63 Hanpskenusa KOpoTKOro 3aMbIKaHUs
Ugy = ux2 = 4,5 % Onpenenute HOMHHaIbHBIE U YPaBHHUTENBHBIE TOKH B
ofMoTKaxX TPaHC(HOPMATOPOB

Bapuaurt 42

1 HomuHambHBIE HaNpskeHHs 0OMOTOK TpaHcopMmaTopa NepBHY-
Hoe Uy =220 B, Bropuyroe npu XxonoctoM xone U,y =E»y=127B Awm-
[AUTYAa MHOYKOMW B MarHutonposoge B, = 1,5 Tn Onpenenute makcu-
MAJTBHYH0 HHIYKIMIO B MarHuronpoBoge M JJC BropuuHoli 00MOTKM
npn BKIIOYEHHM NEPBHYHOM 0OMOTKM B CeTh ¢ HanpsmxeHuem 127 B

2 HomuHanpHble HaHHBIE OfAHO(A3HOrO TpaHchopMaropa MNEpBUY-
Hoe Hanpsbkeuue Uy =10 kB, nonHas mouHocte Sy =250 kB-A Maruu-
TOMNPOBO/l BHIIOJHEH K3 JIEKTPOTEXHUUECKOH cTanmu 3413 ¢ ymenabHBIMU
norepamu pj 50 = 0,6 Br/kr Macca crepxueit mc = 540 xr, mMacca speMm
mg =340 xr HHpyximsa B crepkHax Be=1,52 Tn u spmax Bg=1,45Tn
Onpepenyte HOMMHANBHBIA TOK [1y M aKTHBHYIO COCTABJIMOMIYIO o, Ha-
MarHM4Y#MBAOWIEro Toka TpaHcopmaropa [loTepsMm MoIIHOCTH B niep-
BU4HON 0OMOTKE Tpenebpeus

3 Tpexda3uplif TpyNnoBoil TpaHCHOPMATOP COCTABIAEH M3 TPEX OA-
HoGasHbIX TpaHCcHOPMATOPOB ¢ HOMHHAJIBLHBEIMA HKaHHbIMH Sy = 100 kB A,
Uiy =35kB, Uppy=63 kB O6MOTKM coenuHEHB! MNepBU4YHas B Tpe-
YyroibHHUK, BTOpPHYHAas B 3se3fy Onpenenurte JuHeldple M (asHple Ha-
NPAXKEHUA M TOKU HEPBMYHON M BTOPUYHOH 08MOTOK TpaHcdopmaropa

4 Onpezennte cXeMbl ¥ IPylNy COSAUHEHUS 06MOTOK TpexdasHo-
A B C ro Tpancdopmartopa HanpasieHue HamoT-

bgega Ku 00MOTOK ojuHakoBoe (OGo3HaybTe CXe-
Mbl U IPyNIy COSOMHEHHS OOMOTOK Tpex-

¥ tasnoro Tpascdopmaropa

5 Onpegenure UHAYKTUBHOE CONPOTHBIEHUE B3aMMOMHAYKUHU 00-
MOTOK Tpex(aszHOro TpaHCchopMaTopa CO CHAEAYIOLUMMH HOMHHAIBHbIMHU
naH#biMu Sy = 63000 kB'A, Upr=115 kB, Uyy;=385 kB O6MOTKH
TpaHctopMaTopa coelMHEHH! B 3Be3ny Ilo pesyneraram ofbiTa XOJNOC-



67
TOro xoia npu HOMMHaJIBHOM HNEPBHYHOM HANPSKEHHUH ONpPEHACIACHB! JH-

Helfuelit TOK fjyy=19 A # kodpduuMeHT MOIIHOCTH cos@x = 0,185
ConpoTuBiacHHeM nepBUYHOH 0OMOTKH TpaHchopmaropa mpeHeOpeus

6 Onpenenure, Ha CKOIBKO MpPOLEHTOB M3MEHHUTCS BTOPUYHOE Ha-
npshkeHue TpexdazHoro TpaHcopmaropa IpPH HOMHMHANLHOM 3arpyske
Ans OBYX 3Ha4YeHHH ko3duuMeHTa MOHIHOCTH cos@,=1,0 u cosp,=0,8
HomuHaneHble naHHble TpaHCopmartopa Sy = 6300 xB-A, Uy =35 kB.
Uyy7=10,5 kB Cxembl coexuHeHUs OOMOTOK MEpBHYHON — Y, BTOpPHY-
HOit — A ConpoTupieHns 06MoTOK 71 =r;' =0,72 OM, x;=x,'=7,76 Om

7 Onpeaenure HOMUHANBHBT M MakcumanbHbIi KIIJ[ TpexdazHoro
TpaHchopMaTopa co CHeIyoIuMH OaHHBIMU Sy = 2500 kB A, k03ddu-
LUEHT MOILHOCTH cOS@; = 0,75, MarHUTHbIE NOTEPH NPH HOMHHATIBHOM
NEpBHYHOM HAmpsHKCHUH py = 3,7 kBT, 3MeKTpHYEecKHe NOTEpH INpPH HO-
MUHANBHBIX TOKax B OOMOTKax psy= 11 kBT, pny =123 kBt [lo6aBou-
HbIMU MOTEPAMH MOIHOCTM HpeHeOpeub

8 JBa omno¢asHbX TpaHc(hOpMaTOopa ONMHAKOBOH MOUIHOCTH Sy =
Sty =100 xB A ¢ onuHaKOBBIM COECNMHEHNEM OOMOTOK BK/IOYEHEI mapal-
nensHO B ceTh ¢ HanpskeHuamyu Uiy /Uy =220/660 B HanpsoxeHus ko-
poTKOro 3amblKaHus TpaHchOpMaTopoB ugx; = 4,05 %, uxy = 4,95 % OOG-
as MOUWHOCTL Harpy3ku Sz =200 kB A Onpenenure xoadpdunnents
3arpy3ku TpaHchopmaropos HaMarHuuMBarOmMMMM TOKaMM NapasienbHO
pabotatoiinx TpaHcpopmaropoB npeHeGpeus

Bapuanrt 43

1 Hzeectnst MJIC nepuuHO#t ¥ BTOpU4YHON OOMOTOK OAHOGA3HOIO
TpaHchopmaropa Fy = 11660 e YA F,=11260 e /A daza MJIC
3ajaHa [O OTHOLICHHMIO K IEPBHYHOMY HanpskeHuro Bo sropuuHoil 00-
motke 445 purko HomuBanshbie HanpsbkeHus oO6MmoTox Uy = 660 B,
U,;=400 B Onpenenute HamarHMYMBAOWMA TOK TpaHcdopmaropa

2 HomuHansHble AaHHBIE ofHO(asHoro TpaHcdopmaropa MHEpPBHY-
Hoe HanpsokeHue Uy =10 kB, nonnag mouHocTs Sy = 160 xB'A, Hamar-
HUUHBAOWWH ToK 1y = 2,5 %, morpebaseMas M3 CETH MPH XOJOCTOM X0-
ne akTHBHas MoigHocTh Py =0,71 kBt Onpenenure aKruBHYIO W peak-
THBHYIO COCTaBNSIOLIME HAMarHW4YMBAKOILETO TOKa
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3 Tpu ogHodasHeIX TpaHC(POPMATOpPa C HOMHHANBHBIMH RaHHLIMH
Sy =32 kB-A, Ujg=1732 B, Uy =3150 B coemunensl B Tpexdasuyio
rpynmy Cxembl COETHHEHHA OOVOTOK NEPBUYHON — Y, BTOPHYHOM — A
Onpenennre nuHeliHble W (asHBIC TOKW M HaNpsKEHHs NEPBUYHOU U
BTOpHYHONH 00MOTOK TpaHcthopmaTopa

4 Onpepenute CXEMBI U IPYNNy CoeAdHEeHHS oOMOTOK TpexdasHo-
A B C ro Tpaucopmaropa Hamnpapnerue HavoT-
becga ku 00MoTOK ofnHakosoe OO003HAYLTE Cxe-

MBI # IpyNIy COEAMHEHHS OOMOTOK Tpex-

ylzgx
¢a3Horo TpaHchopmMaropa

X

5 H3BectHbl HOMHUHAAbHBIC JaHHbIE Tpex(dasHoro TpaHchopmaropa
Uiar=35 kB, Uyyr=6,3 kB, Sy =1000 kB-A Cxembr 00MOTOK TIiepBHY-
Hoif — Y, BTOpHuHO#i —A B pesynbTate pacuera Tpanchopmaropa ornpe-
JIeNeHs] TIOTEPH MOINHOCTH MArHHMTHBIE IDH HOMMHAJBHOM IIEPBHYHOM
HanpskeHHn py = 2,35 kBT, 3nexkTpUdecKue NPy HOMHUHAIBHBIX TOKAX B
0o6MOTKAX MEPBUYHOM P31y = 5,8 KBT # BTOPHYHOH pmpy = 5,8 kBr Tok
XOIOCTOr0 X0Ra fiy = & = 1,5 %, HAOPAKCHHC KOPOTKOIO 3aMbIKAHHSA
u;, =6,5% Onpenenure napamerpsl T-00pa3sHoli CXeMBbI 3aMeleHHs

6 Hcnonp3ys HCXORHBIE [AHHBIE W DPE3yAbTaThl pEIICHHS 3akayu
Ne 5, paccuntalite BHEIIHME XapaKTEPUCTHKH TpaHcdopmaropa I NBYX
3HayeHui Koaduuuenta MouHoCTH cos¢2=0,8 n cosp; =1,0 Hauep-
THTE rpadyki BHEUIHMX XapaKTEDPHUCTHK

7 Onpenenute HomuHansHbii KIIJ{ Tpexéasnoro tpanchopmaropa
npu pabore ¢ cosg, =0,8 HomuHanbHple NUHEHHBlE HaNpsOKEHUSA TpaHC-
dopmaropa U gy =35 kB, Uzur=3,15 kB CxeMsl coenpHenns 0GMOTOK
aepBHYHOH — Y, BTOpHyHOH — A HOMUHANBHBIA JTHHEHHBHI TOK HepBHYHON
obmoTkd [z =105 A JluueliHsllt Tok XonocToro xopa fliyr= 0,945 A
AxTuBHbIe conpoTuBieHus T-00pasHoil cxembl 3aMemeHus TpaHcdopma-
Topa ro=2990 Om, r;=r;'=0,703 Om

8 Jlpa TpaHchopMmaropa BKIHOYEHH! MapaUIENLHO B CETh C JIMHEH-
HbIMM HanpsokenusmMu Upg7 =660 B, Uyy7=230 B Homunanssele Mou-
Hoctn TpaHchopmaTopoB Sy =25 kB A, Sy =40 kB'A  CoenuHenue o06-
MOTOK nepBoro TpaHcgopmatopa A/Yy-11, Broporo Y/Yy-10 Cocras-
JAOUINE HANPSDHKEHUA KOPOTKOrO 3aMbIKaHHA TPaHC(HOpMATOpOB MEPBOIO
1[k4l=272% U gp =39 %, BTOpOTO llm2=2 % u uzpy = 4,05 % Oﬂpe-
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JENUTE HOMMHAJBHBIE W YPAaBHUTENbHBIE TOKH OOMOTOK NapajLieNbHO pa-
Gotarownx TpaHchopMaTopos

Bapunant 44

1 HomuHnanbHbIE AaHHBIE 0AHOGA3HOTO TpaHchopMaTopa MOLIHOCTE
Sy =25 xB A, nepsuuHoe Hanpskenune Uy =3 kB, BropuuHOE HampsKe-
nHue Uy =0,4 kB Yucno BuTKOB BropuuHoit ob6MmoTkH wy =270 Onpe-
nenute MJIC nepsuuHo# n BropuuHOH 0oOMOTOK TpaHchopmartopa

2 Omnpenenure akTUBHOE riy, WHAYKTUBHOE X;y MW TMOJHOE Zjy CO-
POTHBIICHAA NEPBUYHON OOMOTKH onHOMa3HOro TpaHcdopmaropa mpH
X0A0CTOM Xoxe YHCo BHTKOB NEpBHYHOM 0OMOTKM wy = 260, HOMHHANL-
Hoe HanpskeHue Uy =380 B Pasmepbl MarHutompoBoja Ce4YeHME CTa-
nn e =47 eM’, niusa CpeAHEH CUIOBOH JIMHUM B MAarHHTOMNPOBOLAE
fcp=60cv CyMMmapHbIil HEMAarduTHei 3a30p BCeX CTRIKOB 23 = 0,2 MM
Martepnan MarHHTONPOBOJA — 3JIEKTpOTEXHUYeckas crajip 3413 ¢ miaor-
HOCTBIO 7650 Kr/M® ¥ YOSNBHBIMHA TIOTEPSIMH MOIUHOCTH pj gs50= 0,6 B/kr
Kpusas HamarHw4yusaHus npusegeHa B tabm 11

3 Yucno BUTKOB B OOMOTKAX HAa OIHOM CTEPXKHE TpexdazHoro
ctepxkHeBoro TpaHcdopmaropa w,=1171, w,= 81 AxTHBHOE ce4yeHue ctra-
m I, = 1415 CMZ, MaKkCUManbHas MHAYKUMS B crepxHe B, =157 Tn
OO0moTk# TpaHchOpMaTopa BKIHOYAIOT B CETh C JIMHEHHBIMH HaNpDKEHU-
v Upz=10kB n U;7=04 xB Onpenenure, 00 Kakol cXeMe COEIH-
HeHbl 0OMOTKH TpaHchopMaTopa

4 Onpemennute cXeMbl M IPYNIy coenuHEHMs oGMOTOK TpexdasHo-
B C A Xeyez ro tpatchopmaropa HanpasneHue HaMOT-
Kk 00MOTOK oauMnaxoBoe (OOBG03HAYBTE CXE-
adbdc Mbl ¥ TPYTTy COSIMHeHns] 0OMOTOK Tpex-

Y thazHoro TpaHcpopmaTopa

5 Onpepenure coOnpoTHBJEHHs TrNapHOH BETBH T-00pasHO# CxeMmbl
3aMetlerns  TpexdaszHoro TpaHchopmaTopa CO CHCOYROILMME [AHHBIMHA
Sy=100kB A, Ujg7=10kB, Uzzg=0,4 kB CxeMH coeauHCHUA 0OMO-
TOK nepBUYHON — Y, BTOpHuHON —Y HanpsKeHHE KOPOTKOro 3aMblKaHuA
u, =4,5% IloTepd MOILHOCTH B DEXKUME KOPOTKOIO 3aMblKaHHA [PU
HOMHHANLHBIX TOKax B 00MOTKax pxy =1,97 kBt Tokom xonoctoro xo-
aa TpaHcgopmatopa rnpeHebpeds
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6 Hcnonp3ys MCXOAHBIE NaHHBIE WM pE3yNbTaThl pellEeHHA 3anaqu
Ne 5, paccuuTaiiTe BHELIHME XapaKTEpPUCTUKH TpaHc(opmaropa NpH pa-
6ore ¢ KkO3(QbHULHEHTAMU MOLIHOCTH cos@; =0,7 u cos@; = 1,0 Hauep-
TUTE Ipa)MKH BHEIHUX XaPAKTEPUCTHK

7 Paccumrafite 3asucuMocTh KIIJ ot 3arpy3xu TpaHcdopmartopa
ans 3nadenuil koabounuenta 3arpyska k3 =0,25,0,5, 0,75, 1,0, 1,25 nipu
pabote ¢ cosg, =0,75 JlaHnble TpauchopmaTopa Sy =250 kB-A, maruur-
Hble MOTEPH MPH HOMMHAJIBHOM TEPBHYHOM HampskeHuH py = 0,75 kBt
3AEKTPUHECKHE TIOTEPU [PH HOMUHANBEHOM TOKE B INEPBHYHOH 0OMOTKe
Pry = 3,5 kBT Haueprure rpagux 3asucumoctu KILJ[ or 3arpysku

§ JlBa OAMHAKOBEIX TpaHcHOpMaTopa € HANPDKCHUSMUA KOPOTKOrO
3aMblkaHus g =7,5 % u coeguHeHueM obmoTok nepsoro A/Y-11, Bropo-
ro Y/Y-10 BkitoueHsl MApaaneylbHO M paGoTaloT B PEXUME XOJIOCTOro
xoxa be3 yyera HaMarHM4YMBAIOIUX TOKOB OIPEHENUTE YPABHUTEJIbHBIC
TOKA B OOMOTKaxX TpaHCHOPMATOpOB (N0 OTHOUICHUIO K HOMHHAIBHBIM
TOKaM) M OLEHHTE BO3MO)KHOCTH paboThl TpaHCOpMAToOpoB

Bapuaur 45

1 Onpegennte MJIC oGmorok ogHodaszHoro TtpaHchopmartopa ¢
HOMHHAIbHBIMM NaHHBIME Sy =63 kB A, U;5=0,69 kB, U,y;=10,22 kB
B nepsuuyHOii 0o6MmoTke 600 BuTKOB TOKOM XONOCTOrO XOma MpeHebpeyb

2 HomuHanbHOE NOEPBHYHOE HanpmxeHue oaHodasHoro tpascdop-
matopa Uiy =380 B MardauronpoBog H3roTOBJIEH M3 IJIEKTPOTEXHHYEC-
kol ctanu 3413 Kpusas HamarHuuuBadus craind npueeneHa B T1ab I11
AKTUBHOE Ce4eHHe cTand MarauTonposoga Ilc = 104,9 cM® Urcno BuT-
KOB MnepBHU4HOl 00MoTKH w) =105 Onpenenure, BO CKOJBKO pa3 U3Me-
HUTCA aMIUIHTY4d HaMarHH4MBANOUICro ToKa TpaHcdopMaropa, €ciu Mmep-
BUYHOE Hanpsbkenue ysenudutcs B 1,15 pasa [lageHunem Hanpsxedus B
nepeu4Hoil oOMOTKE M NOTEPSIMH MOLIHOCTH MpeHebpeys

3 Tpu omHodaszHeX TpauHchopMaTopa C HOMHHANBLHBIMH HAMPSAXKE-
Huamu Uy =0,66 kB, Uyy=0,23 kB obvenuneds! B tpexdazHyro rpynm
M BKJIIOUEHbl B Tpex(aszHylo CeTh ¢ HOMMHAMBHBIMH JHHEMHBIMH Hanpsa-
sxedusimu Uy =0,66 kB u Uyyr=0,4 kB Onpenenurte cxembl COeAUHE-
HuA oOMoTOK TpexdaszHoro rpynmosorc TpaHchopmartopa u kodhduun-
eHT TpaHchopMmanuyu HasHbIX HanpsKEeHUH
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4 OnpenenuTte CXeMbl M IPYHIy COEOUHEHHS OOMOTOK TpexdasHo-

Codo B a9 bo ¢ ro Tpaichopmaropa Hanpasnenue namort-
Ku oOMOTOK oauHakoBoe (O6o03HauLTE CXE-
Z2XPY xPylz MBI M TPYHIIY COESAMHEHHA OoOMOTOK Tpex-

¢asHoro TpaHcdopmaTopa

5 OnpenennuTe HaMarHWYMBAKOLLIMI TOK 1) %, HaMps>KeHHUE KOPOTKO-
ro 3ambikanms ug % W conpotuBicHHA T-o0pa3Hoil CXEMBI 3aMElIECHHA
tpextdasHoro TpaHcdopmaropa ¢ HOMHHANBHBIMU JaHHBIMH Uiy =35 kB,
Upna = 10,5 kB, Sy =6300 kBA CxeMmbl 06MOTOK repBHuHo# — Y, BTO-
puyHOH — A M3 omnbpITa XOIOCTOTO XOAa INpW HOMHHANLHOM IEPBHYHOM
HANpPSHKEHUM ompeneneHbl KodQGULUHEHT MoHOCTH cos@ iy = 0,141 u
ToMHasg MOIIHOCTH XO0JocToro xoma Sjy =56,7 kB A W3 ombita KOpOTKO-
KOro 3aMBIKaHHMA [pH HOMHHaNBHOM TOKE onpenencHsl koddduuueHTt
MOIIIHOCTH cos@ x = 0,0984 u monHasg MOIHOCTE KOPOTKOTrO 3aMBIKaHHS
Sik=4725kB A

6 PaccyuraiiTe BHEIIHWE XApPAaKTEPUCTHKM TpexdasHoro TpaHchop-
maropa npu pabore C ABYMA 3HAUCHMAMU KO0dGOULMEHTa MOIHOCTH
cosp, =08 u cosp, =10 [anusie Tpancdopmaropa Sy = 2500 kB A,
U 1= 6 kB, Usyy = 0,69 kB Cxembl 0OMOTOK HEpBHYHOM ~ A, BTOpHY-
Hoit — Y Hanpshkenue KOpPOTKOro 3aMmbikanus ux =5,5 % AKTHBHBIE CO-
nporusicHus oOMoTOK Tpancdopmaropa r; =0,216 O, r, =1 1072 Om
Hayeprute rpadMkyd BHEIUHHX XapaKTEpUCTUK

7 Paccuutaiite 3aBucumocts KIIJT ot sarpys3xu Tpanchopmatopa
Ans 3HadeHud kodpdunuenta 3arpysku k;=0,25,0,5,0,75 1,0,1,25 npu
paGote ¢ cosg,=0,85 HomuHanbHas NoONHas MOLIHOCTH TpaHCHOpMATO-
pa Sy =400 kB A [TloTepy MOIHOCTM XOJOCTOr0 XOXa MpPW HOMHHAIb-
HOM MEePBHYHOM HampsxeHuu py = 0,95 kBt, kopoTkoro 3aMblkanus NpH
HOMUHAJIBHBIX TOKaX B 0OMOTKax pxy =S5,5 kBt Haueprure rpaduk 3a-
pucumoctu KITJ[ oT 3arpy3ku

8 Jlea opHOdasHBIX TpaHChOpMATOpa paBHOM MOLIHOCTH Sy =
Sip =10 kB A ¢ 0AMHAKOBBIM COCAMHEHMEM OOMOTOK BKJIIOYEHHI Napa-
NenpHO B ceth ¢ HanpskeHusamu Uy /Upy = 220/500 B ConportHuBieHHsA
KopoTkoro 3amblkanus (co cropousl HH) Zyx; = Zx; = 0,218 Om  Onpene-
JIUTE ypaBHUTEJBLHBIE TOKH (IO OTHOILEHUIO K HOMHUHAIBHOMY) B OOMOT-
kax TpaHcopMmaTopoB npu kodbouuuentax TpaHchopMalMM HEPBOro
tpanchopmaropa ki )= 0,43, Broporo ki ;=045
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BapuanTr 46

1 Oupepenure MJC sropudHO#l 0OMOTKH OJHOQA3HOTO TpaHCOp-
MaTopa C HOMHHAJIBHBIMM MOMIHOCTBIO Sy = 1000 kB-A H HanpsxeHnamu
oomoTok Uy =20 kB, U,y =3,15xB B nepsuuHoit 0OMOTKE TpaHCHop-
matopa 1740 BurkoB ToOkOM X0J0CTOr0 Xona mpeHeOpeds

2 MaruuTonpoBoa ofHo(}a3HOro CTePKHEBOro TpaHc(opmaropa Ha-
BUT M3 XOJOAHOKAaTAaHOM CTAIBHON JeHTHl TOMUMHOH 0,28 MM W wnpu-
HoWi 50 MM Umcno sutkos nenthl 130 KpuBas HaMarHu4MBaHUs CTanu
npuBeneHa B Tabn [11 IlnotHocrs cranum 7600 Ko/M JnviHa cpenHeit
CHJIOBOM JNHHMM B MarHuronposope lcp =49 cM MaxkcuMaibHas HHAYKLHS
B ctamd B,,= 1,1 Tn VYiaensHble MarBUTHBIE MOTEPH pj 50 = 0,6 BT/kr
[epBuyHas o6MoTKa TpaHchoOpMaTopa BKIKOYAETCH B CETh C HANPAXEHU-
em Uy =220 B Onpenenute ammmmtyly MJC nepsuuHod oOMOTKM
TpaHchopMaTopa ¥ AelicTBylollee 3HAYEHHE aKTHBHOH M pEaKkTHBHOH co-
CTABNAIOUIMX HAMarHMYHBAIOUIEr0 TOKA

3 Bropuunas o6MoTka Tpex(azHoro TpaHcdopMaTopa MOAKOYEHA
K CeTh ¢ nuHelHbiM Hanpskenuem [;7=3,15kB Koadduunerr tpawc-
dopmauvn QasHsIX HanpskeHuH &, = 19,25 Cxemsl coequHeHus oOMo-
TOK TepBHYHOH — A, BTOpHYHOH —Y Onpeaennte IEpBHYHBIE M BTOPHY-
HBIE JHHEHHBIE M (pa3HbIe HANPSKEHUS

4 OnpenenuTe CXE€Mbl M Tpynny COefHHEHHA OOMOTOK TpexdasHo-

AeBe C Yy zQe X ro TpaHcopmaropa HanpaeieHue HaMoT-
K1 00MOTOK oxmHakoBoe OO603HAYETE CXe-
XYz bpcpa MBI W TPYINY COCOMHEHHA OOMOTOK

5 H3BecTHs! HOMHHAIBHBIE RaHHBIE TpexdasHoro rpaxchopmaropa
Sy =400 kB-A, Ujyz=6kB, Uy =069 xB Cxempi 06MOTOK mnepBHy-
Holt — A, Bropu4HOi —Y B pesynsrare pacuera MarHHTHOH CHCTEMBI Ofl-
pedeneHbl MArHHTHBIE MOTepH py = 0,95 KBT ¥ peaxTuBHas (HaMarHu4u-
Batoinas) MouiHocte Qix= 8,346 kB-Ap Omnpenenure mnapaMeTps! Hamar-
HHYKBawLEro KoHTypa T-obpasHo#t cxembl 3aMmewieHus CONpOTUBNEHU-
eM nepBuyHO 0OMOTKM NpeHebpeyn

6 PaccunuraiiTe ¥ HauyepTHTE BHCIIHIOW XapakTepUCTUKY Tpexdas-
HOro TpascopMaropa HNpH ko3 ¢puuHEeHTE MOIMHOCTH cos@, = 0,8 Jlau-
Hble TpaHchopmaropa Sy = 1600 kB-A, Uixz7=35 kB, Usuz=10,69 xB
OOMoTkM TpaHchopMaropa CoeAMHEHB! M0 cXeme 3Be3na Hanpsokenue
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KOPOTKOTO 3aMBIKaHMA g = 6,5 % AKTUBHBIE CONPOTUBJIECHUS OOMOTOR
TpaHcdopMaropa 7, =r,' =43 Om

7 Paccuuraiite 3aBucuMmocts KIIJI or 3arpy3kd Tpancdopmaropa
s 3HayeHudl koahduimenta 3arpysku k3 =0,25,0,5,0,75, 1,0, 1,25 npu
pabore ¢ koadduuMenToM MouHOCTH cos@; = 0,8 NaHHble Tpanchop-
matopa Sy =4000 kB-A, MarHMTHBIE TIOTEpH IIpA HOMHHAJIBHOM IIEPBHY-
HOM HanpmHKEeHUH py = 5,5 kBT, snexTpHycckne norepd B 00OMOTKax IPH
HOMMHAJIBHBIX TOKaxX pay = 32,7 kBT Hadeprure rpadux 3aBHCAMOCTH

KIIJ| ot 3arpy3ku

8 Onpegenure ypasHUTENbHBIE TOKH B 00MOTKax IBYX Hapaineilb-
HO BKJIIOYEHHBIX TPaHCOpMATOpOB C MOIIHOCTIMU Sy = 2500 kB A n
Sty = 4000 kB A TlepsuyHbie OOMOTKA BK/HOYEHBl B CETH ¢ HAIPAKEHH-
eM Uygr =35 kB, sropuunnie B cerb ¢ Uyr= 6,3 kB Coenunenne 00-
MOTOK TpaHchopmatopoB mepsoro A/Y-11, roporo Y/Y-O Hanpsxe-
HUSL KODOTKOrO 3aMBIKauud Uy =65 %, un =72 %

Bapuant 47

| Onpenenute 4YMCIO BUTKOB W) NepBU4HOi OOMOTKM TpaHCGopMma-
TOpa, MOAKIHOYAEMOr0 K CeTH ¢ HanpsokeHuem Uy =220 B HUssectHo
YUCIO BUTKOB BTOpHYHON 0OMOTKM w, = 60, BTODUYHOE HaOpSDKEHHE B
pekuMe Xonoctoro xona L,y =Ey=36B

2 HomuHaneHOe NEpBUYHOE HaNpsmkeHHE ONHO(A3HOro Tparchop-
varopa Uy =660 B Yucno BUTKOB nepBUYHON 0OMOTKM wi=12]1 AKTHB-
HOE CEYEHHE CTald Mar"utonposoga [f-= 180 oM’ MaruuTonposoy #3-
FOTOBNEH M3 JMCTOBO# 3JEKTpOTeXHU4Yeckoi crand KpuBas Hamarsu4u-
BaHus cTanu npusencHa B Tabn 11 Onpepenute, BO CKONBKO pa3 u3me-
HUTCA avIUIUTYyJAa HaVarHUYMBAIOLIEro 10Ka TpaHc(opMmaropa, €l nep-
BUUHOE HanpskeHue ypenuuutes Ha 10 % [lajeHueM Harpskewus B
NepBHYHON 00OMOTKE M IOTEPAMH MOLIHOCTH NpeHeOpedh

3 Tpu oaHodaszHeIX TpaHCopMmaTopa C HOMHHATBHBIMU HArpsOKe-
uaamu Uy = 10 kB, Uy = 3,64 kB wmcnons3yloT 118 TpaHCOpMauuu
TpengasHbiX TOKOB CXeMbl COECAMHEHUS OOMOTOK [E€PBHUYHBIX — A, BTO-
puudbiX — Yy  Onpenenwre nuHeinsle Hanpsxenus oOMotox Uyyg, Uhat
1 ko3dduuueHt TpaHcopmaunu ky; (azHbIX HaMpsHKEHUH
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4 Ornpenenure CXEMB! ¥ TPYNIY COENvHeHus o6MOTOK TpexdazHo-

A B C X , ro TpaHcdopmaropa HanpasieHue HamoT-
Y KH O0OMOTOK oauHakoBoe QG6GO3HAYLTE CXE-
a’bde MEI U TPYIIY COCAMHEHHS OOMOTOK TpEX-

X dasnoro TpanchopmaTopa

5 PaccunraiiTe napameTpbl HaMarHWYHBAIOLICro KoHTypa T-0Gpas-
HOH CXeMbl 3amelucHus Tpexdasnoro TpaHchOpMATOpPa ¢ HOMUHAIBHBIMH
naHHbiMU Uy = 35 kB, Usyr= 10,5 kB, Sy =4000 kB-A Cxema coeau-
HeHUs OOMOTOK MepBU4HOI — A, Bropu4Hoi — Y HamarHnyusaroinui ToK
1p=1,0 %, morpebnsemas B PEKMME XONOCTOTO XOHa IPH HOMHHAIRHOM
NEPBUYHOM HAINpsHKEHHUM MOIIHOCT Py = 5,7 kBT Conporusiennem mep-
BUYHOK OOMOTKH npeHedpeys

6 Onpenenute BTOPHYHOE HANpHKEHHE TpexdasHoro TpaHchopma-
TOpa B pPeXWME HOMHUHANGHOH 3arpy3k# ¢ Ko2(pQHuueHTOM MOIIHOCTH
cos@,y = 0,75 [aunsie tpasichopmaropa Sy = 160 kB-A, Uygz = 35 kB,
Up7=0,69 kB Cxembl 06MOTOK nepBiuHOR — A, Bropuunoii —Y Koap-
({uUMEHT MOILHOCTH B pEeXHMME KOPOTKOro 3aMbikaHui cos@x = 0,298
AKTHBHOE COMIPOTUBJIEHHE OO0MOTOK r =222 OMm, r, =0,03 Om

7 Omnpeaeante MakCHMaibHbl U HOMHMHanbHBIH KI1J] Tpanchopma-
Topa, KoTopei paboraer ¢ ko3 duiueHToM MOLITHOCTH cos@, =0,8 Jlan-
Hple TpaHcopmaropa Sy =40 kB-A, Ujyz=380B, Uys=400 B, 4ucno
a3 m; =3 Cxembl obmoTOK nepBHuHOM — A, BTopu4Hoii — Y Ilotepn
MOLIHOCTH XOJIOCTOr0 XOfa NPH HOMHHAJIHHOM IEPBMYHOM HATPHKESHUH
px = 0,25 kB1, KOPOTKOro 3aMbIKaHuA NIPY HOMHHAIBHOM TOKE B IEpPBHUY-
Hoil obmoTke pry = 0,8 kBt

8 Jlza omHodazHbIX TpaHcOpMaTopa ONMHAKOBOW MOLIHOCTH Sy =
Sy =250 kB A ¢ opnoif rpynmoif coequHeHHS OOMOTOK BKAKOYEHBI Ma-
paanensHo B cerb ¢ HanpskeHuaMu Uy = 6 kB 1 Uyy = 0,4 kB Kootdu-
UMeHT TpaHcdopMauuu nepeoro Tpaschopmaropa ki ()= 15,3, BTOpOro
ki y= 14,7 ConpoTuBIEHHA KOPOTKOrO 3aMblKaHuA (Co CcTOpoHbl BH)
Ziy =Ziy =2,13+36,12 Om H3zsectsl 06ycnoBNCHHBIC HArpy3koi TOKu
B MEPBUHYHBIX OOMOTKax TpaHchopmaTopos [y = fl =30 e /3 (da-
3a TOKOB JaHAa IO OTHOHIEHHIO K NEpBHYHOMY HanpsbxkeHuro) Onpenesn-
Te MONHbiE TOkH OOMOTOK TpaHchopmaropoB Ecnu omun u3 TpaHcdop-
MaTOpOB TIEPErpyXEH, paccuuTalite CyMMapHBI TOK, KOTODBIA MOXHO
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CHATH C MapamieapHo paGoTalomux TPaHc(opMaTopoB, YTOOB HH OIHH
M3 HuX He Obur meperpyxeH ToKaMH XOJOCTOrO Xoja mpenebpeys

Bapuaurt 48

1 Onpepenure HOMUHANBHBIA TOK [y NEPBUYHOM OOMOTKH OIHO-
¢azvoro TpanchopMaropa Co CHEAYIOMMMHU HOMHHATBHBIMM HaHHBIMH
NoJHAd MOIIHOCTE Sy =25 kB-A, BTOPHYHOE HANPIKEHUE MPH XONOCTOM
xone Ugy =36 B, uuClIO BUTKOB TepBUYHON 0OMOTKH w) = 196, BTOpHY-
HOll o6moOTKM W, =32 TokoMm Xon0ocToro xoma npeHedpedb

2 Ilepsuunas oGMoTka onHodasHOro TpaHcoOpMaTopa BKIIOYEHA B
cets ¢ HampsokeHueMm Uy =380 B, sropuunas ob6moTka TpaHcdopmaropa
pazomkHyra Tox B mepsuuHOH oOMmoTke Jix=0,9 A, morpebnsemas u3
CeTH akTHBHAd MOWIHOCTE Py =48 Br Omnpepenute nelCTByOMmE 3HA-
YEeHUs aKTMBHOM M pEakTMBHOH COCTABIAIOLINX TOKa XONOCTOro Xona

3 Tpu onHo}a3HbIX TpaHCHOPMATOPa ¢ HOMUHANBHBIMH HANIPOKEHH-
svu oomorok Uy =11,55xB n U,y =6,6 kB BKIIOYEHB B Tpex(asHyro
rpynny, ciyaiyio Ui Tpancopmanmu TpexdasHbeIX TokoB JIuHEHHEbIE
nanpsokenus cete Uy =20 kB, Uy = 6,6 kB. Onpenenare cxeMbl coeau-
HeHus 0OMOTOK TpaHchopMmaropa M koddduuueHT TpanchopMauun das-
HBIX HalpsHKECHUN

4 Onpenesnute CXembl M IPYNNy cOeAUHEHHsS 0OMOTOK Tpexdasuo-
A B C Vo zgx ro tpaHcopmaropa HanpasieHue HamoT-
KU 00MOTOK opmHakoBoe (06o3HaybTe cxe-
bdcda MBI ¥ TDYNIy COCAMHEHHS OBMOTOK Tpex-

X thazHoro Tpanchopmaropa

5 H3secTHbl HOMHHaJBHBIE OaHHBIE Tpex(asHoro Tpauchopmatopa
Uip7=6 kB, Upyp=3,15kB, Sy=4000 kB-A Cxemsl 0OMOTOK IepBUu-
Hol ~ Y, BTOpuyHO#i — A [lo pesynpraraM OMBITAa KOPOTKOTO 3aMLIKaHUs
onpeneneHsl JHHelHOe HaNpPKEHHE KOPOTKOro 3aMbIKAHHUS IPH HOMM-
HalsHOM nepBHYHOM TOKE U)pr =390 B, HOMUHANBHEIE NOTEPH MOLIHOCTH
P =33.5 kBT Onpegennte CONpOTUBACHHA TNIaBHOH BerBu T-00pa3Hoit
cXeMbl 3aMmelueHus 0e3 yuera BIMAHMA HaMarHHYMBAOILEro KOHTYpa

6 PaccuuTaiiTe BHEIHIOW XapaKTEPUCTHKY TpexdasHoro Tpancdop-
maropa npu paboTe ¢ KOIPGHHULHEHTOM MOHIHOCTH COS@, =0,8 JlaHHbie
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Tpancdopmaropa Sy = 160 kB A, Uinr= 35 kB, Uy =0,69 kB Cxemsl
06MOTOK TEpBUYHON ~ A, BTOpu4HOM — Y Hanpsskenne xopoTkoro 3ambl-
Kauua ux = 5,5 % AKTHBHBIC COMPOTHBIECHHS 0BMOTOK r|=r,’ =220 OM

7 Paccuuraiite 3asucuMocts KITJ ot 3arpysku Tpexdassoro tpaHc-
dopmatopa s 3HaueHm# koapduumeHTa 3arpysku ;= 0,25, 0,5, 0,75,
1,0, 1,25 npu cosg, = 0,8 Haueptute rpadux 31o#l 3aBucumoctsn JanHbie
tpancdopmaropa Sy = 1000 kB A, Uyr= 10 kB, Uyup=10,5 kB Cxemsbl
ob6moTox nepBuyHON — Y, BropuuHoil — A IloTepu MmomHoctu xo050CTO-
ro xoja MpUW HOMHHAIBHOM I[EPBHYHOM HANpAKEHMM py = 2,1 kBT, KO-
POTKOro 3aMbIKaHHs IpH HOMHMHANBHBIX TOKax OOMOTOK pxy = 11,6 kBT

8 JiBa Tpex¢a3HeX TpaHCPOpMATOpa C HOMHHAIBHFIMH MOLIHOCTSA-
M Sy = 63 kB A ¥ Sy =40 kB A BKIIIOYCHBI NApajiesibHO HA HANpsOKe-
Hust Uy = 0,66 kB u Upnz=0,38 kB Coenunenne o6MoTok TpaHchopma-
Topos mnepsoro A/Y-11, sroporo Y/Y-0 ConpoTuBieHns KopoTkoro 3a-
MbikaHus TpaHchopmaropos (co cropousl BH) Zg = 0,36 + 30,862 Om,
Zyy=0,218 +30,437 Om Onpenendre ypaBHUTENBHBIE TOKH (10 OTHOILLE-
HMI0O K HOMMHAJBHBIM TOKaM) B OOMOTKax TpaHC(opMaropos

BapuauTt 49

1 HomuHaneHbie AaHHBIE TpaHcHOPMATOpa IEPBUYHOE HAMPLKEHHE
Uiy =127 B, BTOpHuYHO¢ HanpsxeHue mpu XonoctoM Xome U,y =220B
AMILIMTYAa MHOYKUMH B MarHurtonposoie B,,=1,5 Tn  Onpepenure
MaKCUMANBHYIO WHAYKUHIO M BTODUYHOE HANDMKEHHE B DPEHKHME X0M0C-
TOr0 XOAa MpH BKJIIQUEHUM IEPBHYHOH OOMOTKH B CETh C HANPSKEHH-
em U;=100B

2 Onpefgeante axTUBHYIO COCTABJISIOLIYIO TOKAa XOJOCTOrO X0oa oj-
HotasHoro TpaHchopmaTopa, NEPBUYHYI0 0OMOTKY KOTOPOro BKIKYAIOT B
ceth ¢ HanmpskeHueM Uy =35 kB MaruuTonpoBoJ H3roTOBAEH U3 3Jiek-
TpotexHuteckoit crannt 3413 ¢ ymenbHBIMH [OTEPAMH pj ors0 = 0,6 Br/kr
Macca crepxneii mc = 320 kr, Macca sApeM mg = 230 xr MHaykuna s
cTepicHAX Be=1,55Tn, B ApMax Bg= 1,48 Tn

3 Tpexdasnas rpymra cocrabieHa M3 oaHodasHsx TpaHchopmaro-
POB C HOMWHAJBHEIMU HampskeHusMu oOMoTok Uy =380 B, Uy =48 B
HoMuHanbHble IHHEHBE HANPOKEHU 0OMOTOK TPeX(asHoro rpynmnosoro
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tTpanchopmaropa Uyyr =660 B, Upyr= 83 B Onpenenure cxembl coequHe-
HUsA OOMOTOK W Kosdduuuenr TpaHchopManmyu (asHbIX HanpssKeHni ki)
Tpexdasnoro TpaHchopmaropa

4 Onpenenute CXeMbl M TPYNIY COSAHHEHHA OOMOTOK Tpex(asHo-

Ao Bo C ZQXQ Yy ro tpauchopmaropa Hanpaenenue HamoT-
K 00MOTOK opnHakoBoe (OO003HAULTE CXe-
XYz clalb Mb! ¥ TPYHITy COEAHMHEHHS OOMOTOK TpeEx-

¢azHoro TpaHcdopmartopa

5 B omeire xonocToro xona tpexdaszHoro tpaHcdopmaropa Opu HO-
MUHAJIRHOM MEPBUYHOM HAIPsHKEHUW OHpENC/ICHB! JMHEHHBI TOK XoJoc-
tToro noda fiyz=2,91 A, nmotepy MOILUHOCTH py= 7,65 kBt JlanHbie TpaHc-
popmatopa Sy = 6300 xB-A, Uijpg=10 kB, Uyy=63 kB Cxema co-
eIWHEHUs TepBHYHOM 00MOTKM ~ Y Onpeacnure WHAYKTHBHOE COMNpO-
THBJIERUE B3aUMOMHIVKUHH 06MOTOK TpaHchopmaropa ConporHBISHHEM
nepBUYHOH 0OMOTKH fipeHeGpeds

6 Paccuuntaiite B % ¥ B BONFTaX U3MEHEHHE BTOPUYHOI'O HANpSKE-
His TpexdazHoro TpaHcQopMaTopa NP MOJOBUHHOM 3arpy3ke A1t 3Ha4e-
Hult Ko3thduLMenTa MomHOCTH cos@=0,8 u cosp, =1 JanHbie TpaHc-
tdopvartopa Sy =4000 xB‘A, Upr=3,15 kB, Uz =35xB Cxemsl 00-
MOTOK HEpBHYHOM ~ Y, BTOpPUYHOH —A AKTHBHasA COCTaBIAOLIas Hanpg-
KEHUS KOPOTKOrO 3aMblkaHUA uxs = 0,84 % KoadduumeHr MomuocTH B
peXMMe KOpPOTKOro 3aMblkaHus cos@ jx = 0,112

7 Paccuuraiite HomuHaneHbi KIIJl Tpextdassoro Tpanchopmaropa
co cnenywomumu HaHHBIMH S =400 xB'A, Uigy=35 kB, Uyuy7=0,4 xB
Cxempi 00MOTOK TepBuYHOM — Y, BTOpHYHOM — A HoMHHAJBHEI JuHEH-
HBI TOK nepeuuHONH OOMOTKH [iy7=6,74 A AKTHBHBIE COMPOTHBIEHHA
06MOTOK | =7;'=20,2 OM MaruuTHeIE MOTEPH MOLIHOCTH py = 1,2 kBT

8 Tpu Ttpexdasupix TpaHchopMaTopa ¢ COETUMHEHHEM OOMOTOK
A/Yy-11 Bxmouens! napauiensHo HomHHaneHeie MOUIHOCTH TpaHchop-
MaTopoB Sy = S = Syz = 40000 kB-A, HOMMHANBHBIE THHEHBIC HAOpsDKE-
Hust Uy =35xB 1 Upy7= 10,5 kB HanpsxeHus KOpoTKOro 3aMmbikanus
TpaHCcHOpMATOpoB uxy = 7,65 %, uxy = 8,5 %, w3 =9,35 % OO6was moi-
HOCTh Harpy3kn Sr= 120000 xB'A Haiinure pacnpenenesue Harpy3ox
MeXIy NapanienbHo paboTaromumH TpaHchopmaropamn Toxamu xonoc-
TOro xoza Tpaucopmaropos npenebpeysb


Ириша
Карандаш
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Bapuant 50

1 Onpeagenure YUCNO BHTKOB NEPBUYHOM 0OMOTKM TpaHcopmaro-
pa, BkmoyaemMoro Ha Hampsokenue Uy =48 B wacroroit f; =200 Ty Ce-
YeHUe CTafiM Marauronposoaa 3x4 CM2, KOG (HUIHEHT 3alOJHEHHS CTATBIO
ke = 0,93, MakCHMalbHAA MHAYKUHA B MarHATonposome B,,=125Tn

2 AKTHBHOE CEYEHHE CTand Maruuronporopa [1c =263 cM® Mar-
HUTOIPOBOL HM3rOTOBNIEH K3 JNEKTpoTexHM4Yeckod crtamu 3413 Kpusas Ha-
MarsuynBaHus craau npuseneda 8 tabn [11 [lpu Bxkmodenuu tpatricdop-
MaTopa B ceTh C dacroroil f; =50 Tu ¥ HOMHHAJBHBEIM MEPBUYHLIM Ha-
NPHKEHUEM aMIUIMTYAa MArHHTHOrO notoka @,,= 3,682°107 2 B6 Orpe-
JelUTe, Kak U BO CKOJBKO pa3 M3MEHUTCA aMIUINTyla peakTHBHOH co-
CTaBJIAOLICH HAMAarHHYMBAIOWIEro TOKA /o,y NPH BKIIOYCHHH HEHArpy-

EHHOTo TpaHchopmaropa B ceth ¢ uacToroll f; =60 [ U HOMHHA/IEHBIM
NepBUYHBIM Hanpspkennem [lameHneM HanpsbkeHus B NEPBHYHOH 06MOT-
ke npenebpeds

3 TpexdasHeii rpynnopoit TpaHchopmarop cobpaH U3 TpeX ONHO-
(ha3HbIX C HOMHUHAILHBIMM HAaNPAXKEHUAMH NEPBUYHOH W BTOPUUYHON 00-
moToK {1z =660B, U,z=400B Cxemsl coeauHeHus OOMOTOK TEpBUY-
Holt — A, BropuuHOli — Y Ornpenenure nuHeliHbe HanpsHKeHHa oOMOTOK
Tpauchopmaropa Uyyy, Uyp ¥ koadduuuedt tpanchopmatuu &y das-
HBIX HANPHKEHUH

4 Omnpeneaute cxemsl W TPYNIy COeNMHEHHA 06MOTOK Tpex(asHo-

coao b Ao Bo C ro TpaHcopmaropa HampaBieHHE HaMOT-
kH 006MoTOK oguMHaxkoBoe (OO003HAYbTE CXe-
toxdyy XQYPZ MBI ¥ TPYMNIly COeHuHEHHMs OOMOTOK Tpex-

tasunoro Tpancdopmaropa

5 Paccyuraiite napamerpst T-o0pazHofl cxeMbl 3aMELIEHHA TpeX-
(hasHoro TpaHcdopMaTopa C HOMHHANBHBIMH HaHHBIMH Sy = 2500 kB-A,
Uigr =20 kB, Uyypr=10,5 kB CxeMbl 00MOTOK TNEpBUYHOM — Y, BTOpHUY-
Hoit —A W3 omeita XOMOCTOrO X0Ha NPU HOMHHAJIGHOM NEPBHYHOM Ha-
NpsOKEHHI  ONpeneieHbl nuHednsli Tox /Jiv7 = 0,794 A, ko3aguuuest
MoIHOCTH cos@iy=0,158 W3 ombita KOPOTKOTO 3aMbiKaHHA IIPH HOMU-
HaNBHBIX TOKAX OOMOTOK ONpEeAeNcHbl NHMHEHHOe HaNpsDKEHWe KOpOTKO-
ro 3ambikauua Ujgz= 1,3 kB, kosdduurent MownoctH cos@x=0,145
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6 Ilo ucxonHbIM JaHHBIM M De3yabTaTtaM pelieHus 3amaum Ne 5
paccuMTaiite BHEIUHHE XapaKTEPUCTHKU TpaHC(opmaropa s ABYX pexH-
MOB pabotel ¢ koaddunmentamu MouiHocTH cos@; =08 u cosp;=1,0
HauepTuTre BHeIHME XapaKTEPUCTHKH TpaHcgopMaropa

7 Tlpm HoMHHanNBHOHN 3arpy3ke TpaHcdopMaropa, paboraiouiero ¢
k03¢ pULHEHTOM MOILHOCTH CcOS@; = 1,0, oTnaBaeMas Harpyske akTHBHas
MoIIHOCTh Poy=6300 xBr Ilpu srom KII[ n5=0,991 KI1J] makcuma-
AeH npu KO3QGUEHEHTE 3arpy3xd kimax = 0,415 Onperenure nocross-
Hble py 1 HOMMHAJIBHBIC MEPEMEHHBIE Py IHOTEPH MOIDHOCTH Paccuu-
taiite MakcumanpHelt KIIJ{ Jlo6aBouHBIMHM moTEpsMH NpeHeOpeds

8 Jlpa onnodasHeIX TpaHchopMaTropa ¢ OAMHAKOBEIM COCAMHEHHUEM
0OMOTOK ¥ HOMMHANBHBIMH MOIIHOCTAMH Sy =400 kB-A, S; =250 kB'A
BKJTFOYEHbI MapainienbHo Ha HanpsokeHus Uy /Usy = 10/0,23 kB Koad-
¢uumenTsl TpaHcopmalMu NEpPBOro TpaHcpopmaropa ki )= 42,5, BTO-
poro TpaHcdopmaropa kiz )= 44,5 ConpoTuBiEHHs KOPOTKOIO 3aMbl-
kauusa (co croporst BH) Zxy = 3,44 +310,7 OM, Zip =5,92 + 317 OM Toku
B NepBUYHbIX 0OMOTKax TpaHchopMmaropa, OOYCNOBNEHHBIE HATPY3KOM
Ly=30e 7% Ji0=18,75¢7/*% ((asa toxos mama mo orHomeHMO K
NEPBUYHOMY HamnpskeHwl0) OnpemenuTe pacnpeleieHHAE HarPy30K Mex-
oy tpaHchopmaropamu Ecay onMH M3 HHUX NEperpyXkeH, paccumraiite
CyMMapHylo Harpys3ky TpaHchopmaropos, npu xoropo#t Tok uamGonee
3arpy>KEHHOro TpaHcdopmarTopa paBeH HOMHHaNbHOMY ToKaMH XO0J0CTO-
ro xoaa npexnedpeds

Bapuanrt 51

1 Onpepenure HOMHHAABHBI TOK [y MepBUYHOH OOMOTKHM OfHO-
¢asHoro TpaHcopmaropa CO CIEOYIOLIMMH HOMWHAIBHBIMH [IaHHBIMH
noJiHas MOWHOCTh Sy =4 xB-A, BTOpHYHOE HanNpsKEHAE MPH XOJOCTOM
xoae Uy =127 B Yucno ButkoB o6MOoTOK mepBuuHOi 212, Bropmy-
Hoit 71 TokxoM XOIOCTOro XoHa M MOTEPAMH MOLIHOCTH NpeHeOpedh

2 Jlpn HOMHHAJBHOM HEPBHYHOM HAIPMHKEHHH aMILIMTY[a MarHut-
HOTO TOTOKa B cTepkHe onaHodastHoro tpancdopmaropa P,,=0,0518 BE
AKTHBHOE cedeHMe cTanu crepkrs [I- =324 cM® MarHuTonpoBon H3ro-
TOBTOB/ICH M3 JNHCTOBOH 31EKTPOTEXHUUYECKOH CTanu C KPUBOH RamMarsu-
yuBaHus, npuseneHHoll B Taba Il Bo ckonbko pa3 M3MEHHTCA aAMILIMTY-
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[a HaMarHUY{BAIOLIEre TOKa TpaHC(oOpmaTopa, ecim NMEpBUYHOE HATpS-
KeHue yBemudurces Ha 15 % llaneHuev HanpsbkeHus B MEPBHYHOH 06-
MOTKE Y TOTEpAMH MOLIHOCTH TNpeHeOpeyh

3 O6mMotku TpexdaszHoro TpaHchopMaTopa COSAMHEHELI IO CXEMaM
nepBuyHble — Y, BTopuyHbie — A HoMuHanbHBIE AaHHBIE TpaHchopmaTopa
Sy = 1000 kB A, Uy = 6,0 kB, Uy = 0,4 kB Hanpsxenue onHoro BuTka
Us=13,6 B Onpegenure xoahduiuest tpaHchopMauuu ki, (asHex Ha-
NpsKEHHH X HOMHUHAIBHBIE JMHEHHBlE M (asHble TOKH 0OMOTOK

4 Onpenenute CXeMbl H TPYINY COEOHHEHUS OOMOTOK TpexdasHo-
A B C ro TpaHcpopmaropa Hanpamneuwe namort-

zZ X
< ¥ K1 obvoTok oauHakoBoe (O003HAuLTE CXe-
MBI ¥l TpYNy COEAMHEHHS OOMOTOK Tpex-

clapgb
thazHoro TpaHchopmaTopa

X

5 Tlo pesynsraTaM ONBITa XOJIOCTOTO XOJa TpexdasHoro tpaxcdop-
Maropa NpY HOMUHAIGHOM MEPBHYHOM HAIDHKEHHAM ONpENeNeHbl MoTepH
MOIHOCTH py=2,8 kBt U xo3dduumeHT MolHOCTH cos@y =0,135 Jan-
Hble TpaHcopmaropa Sy=1600kB A, Ujyr=6 kB, Usyz=0,4 kB Cxe-
MBI COCAMHECHHS OOMOTOK NEPBHYHOH — A, BTOpH4HON —Y Onpenemure
HHIYKTUBHOE CONpPOTHBICHHE B3aMMOMHIAYKIMM OOMOTOK TpaHchopMaro-
pa ConpoTusneHHeM TepBHYHOM OOMOTKH NHpeHeOpeyb

6 Onpenemire B % B B BONBTaX HW3MEHEHHE BTOPHYHOI'O Hanpsoke-
Hus TpexdasHoro TpaHcopMaTopa NpuM HOMMHAIBHON 3arpy3ke ¢ Ko3¢-
¢uLneHTaMH MOIHOCTH cos@; =0,8 u cose; = 1,0 JlaHHbIe TpaHchopMma-
topa Sp=1600 kB A, Upgr=10«B, Uyy;=3,15xB Cxembl coenunenvs
06MOTOK mepBuUYHON — Y, BTOpHUHOM — A MHAYKTUBHBIE CONMPOTHUBIEHMS
paccesHus obmorok x; = 1,688 Om, x; = 0,502 Om Kosdduuuenr wmom-
HOCTH B peAkuMe KOPOTKOFO 3aMbiKaHuA cos@ i = 0,1875

7 Paccuuraiite 3asucumMocts KIIJ oT 3arpysku TpaHchopmaropa
nas 3HaveHuit xoadduimenta 3arpysku k3 =0,25,0,5,0,75, 1,0, 1,25 npu
pabote ¢ cos@, =0,75 Jaunsie Tpanchopmaropa Sy=250 kB A, marsur-
Hbi€ TOTEPH MpY HOMWHANLHOM NEPBHYHOM HanpsxeHun py = 0,75 xBr,
3IeKTPUUECKHE TOTEPH MPH HOMUHAJILHOM TOKE B TICPBUYHOH OOMOTKe
Prx = 3,5 kBt Haueprure 3asucumocts KI1[I ot 3arpysku

8 JIBa opHogaszHex TpaHchopMaropa MOIIHOCTBIO Sy =40 kB A u
Sin=63kB A ¢ HanpsmxeHusMu Uy /Uy =660/400 B 1 OIMHAKOBbIM



81

cocnHeHyeM OOMOTOK BKJIHOYEHB! MapasienbHo. HanpspxkeHus KOpoTKo-
ro 3aMmpikaHus TpaHchopmaTopoB ux =4 %, uxy =5 %. Onpenenute pac-
npeleieHye Harpy30K MEXIy TpaHCQOpMATOpaMH IIpd YCHOBHH, YTO HU
OIMH W3 HUX HEe Harpy»eH BbllIC HOMWHAIBHON MowHoCcTH (K03ddunm-
€HT 3arpy3ku HamOojee 3arpyxeHHoro TpaHchopmartopa k;=1). Tokamu
X0J0CTOro xoma TpaHcGopMaTopos npeHeOpeds.

Bapuaur 52

1. HoMunanbHble HanpsxcHHA ofHOo(}a3zHOrO TpaHcdopMaropa: nep-
suunoe Uy = 380 B; BropuuHoe 1pu xonocroM xoae Uy = Eupy =127 B.
Yucno BUTKOB 0OMOTOK. nepeudHOM w; = 1350; BropuyHoit wy = 451
Tpaxchopmarop HEOGXOMMMO BKIFOUUTS B CETh C [EPBHYHBIM Hampsike-
HueM (= 660 B; BexomHoe HampspkeHue (), AOMKHO OCTATBCA HEH3-
MeHHBIM. Kak ciefyeT H3MEHHTh YMCIO BUTKOB 00OMOTOK (IIEpEeMOTAaTh
Tpanc(opMaTop) NpH HEM3MEHHOW MAKCHMalbHOH HHRYKLMH B, B Mar-
HuTonpoBoge. TOKOM XONoCToro xozaa TpaHchopMaTopa MpeHeOpeus.

2. HomuHasipHBIE AaHHBIE ORHO(A3HOro TpaHchopMaTopa: IEpBUIHOE
Hanpsxenue Uy =660 B; Tok Xomoctoro xoaa ig =7 %,; nonHas MoOLU-
Hocth Sy =10 kB-A; norpebaieMas W3 CETH IIPH XOAOCTOM XOAE aKTHB-
Has MOLHOCTH py= 0,09 kBr. Onpenenure akTHBHYIO M PeakTHBHYIO CO-
COCTaBJIAOUINE HaMarHuyusamowiero Toka. IlorepaMu MOMIHOCTH B Iep-
BUYHON 06MOTKE npeHeOpedn

3. Tpu opHOdaszHbIX TpaHcPopMmaTOpa C HOMHHAIBHBIMH HampsKe-
HuaMu o6motok Uy = 5770 B, Upy =230 B ucnonssyror nis tpancdop-
Malnuu TpexgasHbix TokoB. llepBu4Had ¥ BTOpU4YHAass OOMOTKH TPYHIIOBO-
ro Tpex(paszHoro TpaHcopmaTopa COCAMHEHBI IO cXeMe 3pe3na. Onpede-
JHTE HOMHHANbHBIE AUHEHHbIE HAMPHKEHUS OOMOTOK H KO3(PGHHLUHEHTH!
TpaHC(pOpMALUU JTHHEHHBIX M (A3HBIX HANpsKEHMIL.

4 Onpepenvre €XeMbl W IPYHNIYy COCTUMHECHUA 0OMOTOK TpexdaszHo-

4o BoC b ¢ a ro Tpachopmaropa. HanpasieHde HaMoT-
K# 00MOTOK ojanHakoroe. O003HAULTE CXe-
xX3ydz MBI ¥ TPYNNy COCAMHEHUS OOMOTOK TpEX-

y dastoro Tpancdopmaropa.

S. U3BectHbl HOMHHANBHBIE JaHHbIE TpexdasHoro TpaHcdopmaTopa:
Sw =400 kB-A;, Upuz=10«B; Uyyr=0,69 kB. CxeMpl 00MOTOK. repBu4-
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HOM — A, BTOpu4HON —Y Ilo pesysnbrataM ombita KOPOTKOrO 3aMBIKaHHA
Npd HOMHHANBHBIX TOKaX B OOMOTKaxX OMNpeneNcHbl HANpsDKCHUE KOpOT-
KOTO 3aMbIKaHHA uyx = 4,5 %, NOTepH MOMHOCTH prm = 5,9 kBt Paccun-
TaiiTe mapaMeTpel riaaBHoi BETBH T-00pa3Hoii cxeMbl 3aMeHieHUA

6 OnpenemuTe M3MEHEHHE BTOPHYHOIO HanpspkeHus Au TpexdasHo-
ro TpaschopMaropa NPH HOMUHANHHOW 3arpy3ke MIA 3Ha4ueHUH xoddhdu-
UMEHTa MOLHOCTH cos@; = 0,8 u cosep,=1,0 JladHble TpaHchopmaropa
Sk =2500 kB-A, HanpsxeHHe KOPOTKOIro 3aMbikauus ux = 5,5 %, k020 du-
LIMEHT MOILIHOCTH B PEXHME KOPOTKOTO 3aMblkaHUA cos@x = 0,171

7 Paccunraiite mMakcumanbdbiit KI1J] Tpancdopmaropa co crneayio-
wumu gaHabME Sy = 2500 kB A, cosg, = 0,85, norepu KOpOTKOro 3ambl-
KaHHs NPH HOMMHAJIBHBIX TOKax B 0OMoTKaxX pxy =23,3 xBr KIIJ nocru-

raeT MakCHMaJILHOrO 3Ha4yeHus npu kodxdduimente 3arpy3Ku ksmax = 0,41

8 Jlsa omHOo(asHeX TpaHchopMaropa OAWHAKOBOH MOILIHOCTH Sy =
Sty =400 xB°A ¢ onHOH rpynnoil coegMHeHHs OOMOTOK BKJIFOYEHBI Ma-
pannensHo B ceTh ¢ HanpoxeHusmu Uy = 10 kB u Uy =0,4 xB Koadgdu-
nueHT TpaHcopmalmu nepsoro TpaHchopmaropa iz 1) = 25,5, BTOporo
ki )= 24,5 ConpoTHBJICHHS KOPOTKOro 3aMmblkaHMa (co cTopoHbi BH)
Zx1 = Zgy = 3,44 + 10,7 Om  H3BecTHBI OGYCIIOBJIGHHBIC HAarpy3ko# TOKH

B nepBUYHbIX 00MOTKax TpaHchopMaTopoB 11 (1)—11 @=30e™/ 385° (da-
33 TOKOB JaHa NO OTHOLUEHHIO K IMEPBUYHOMY HampsokeHuro) Onpeaeu-
TE€ paclpefefeHHe Harpy3oK Mexny TpaHcgopmaropamu Ecnu ommH u3
HHUX Teperpy’KeH, paccyuTaliTe CyMMapHYIO Harpy3ky TpaHc(opMmaTopos,
npu KOTOpO#l TOK HauOonee 3arpyxeHHoro TpaHchopMmaTropa paBeH HoO-
MuHanpHOMy TOKaM# XOJIOCTOro Xojma npeHedpeds

Bapunant 53

1 Tpauchopmarop npenHa3HAueH [/ BKIIOYEHHS B CETH C MEPBUY-
HotM HanpsokeHneM Upy =220 B AKTHBHOS CedeHHME CTald Mardarornpo-
Boja [I-=629 CMZ, amMIUIUTYda MarHUTHOH WHaykimu B,,=1,5Tn Yuc-
M0 BUTKOB BTOpU4YHOH 0OMOTKH w, = 61 Onpeaenutre kodddHuHeHT
TpaHchopmaun TOKOM X0JIOCTOTO Xopa npeHeGpedb

2 MarHuTonpoBoa onHO(a3HOTO CTEPXKHEBOrO TpaHc(popmaropa Ha-
BUT M3 XONOJHOKATAHOW CTanpHOM NeHTHl TonimuHol 0,28 MM ¥ MIMPHHOI
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50 MM Yucno Butkos JieHTHl 170 KpuBas HaMarHHYWBaHus CTaad [PH-
penena B Tabn I11 TlnorHocts cramu 7600 kv’ JmiHa cpenneit cuno-
BO# nHHUKM B MarHutonpoBofe lcp =70 cm MakcumansHas MHAYKUHA B
mardutonpoeone B,,= 1,35 Tn VYnenbHele MarHHTHblE HOTEpH B CTANH
Prose = 0,8 Br/kr  TlepBnunas 06MOTKa TpaHC(OpMaropa BKJOHAECTCH B
cete ¢ HanpsxeHueM Uy =380 B Omnpepenure ammmuryny MIC nep-
suyHOll 06MOTKM TpaHCchopMaTopa M AeHCTBYIOLIEE 3HAYEHHE AKTHBHOMN
¥ PEaKTUBHOM COCTaB/AIOIIMX HaMAarHMYUBAIOILEIO TOKa

3 [Ilepeuynas oOMmoTka TpexdasHoro TpaHcdopmaropa BKIOUYEHA
Ha nuHeliHoe HanpsbxeHue Uyppz=6,0 KB Koadduuuent tpauchopmanuu
dasupix Hampmkewuit ki = 15 Onpenenure nmHeliHsie w ¢asHble nep-
BMYHBIE U BTOPHYHBIC HaNpsKeHUA TpaHchopMaTopa Npu cxeMax coe-
JUHEHUA OOMOTOK MNepBHYHON — Y, BTOpPUHHOA — Y

4 Onpenemre CxeMsl H IPYNIY COeAUHEHHS oOMOTOK TpexdasHo-

5 B C 4 ro Tpancdopmaropa Hanpaeienue HamoT-

a ¢ ku obMoTox onunakoBoe (Q603HaYbTE CXe-

x3y3z MBI H IPYNIY COEOMHEHHA OOMOTOK Tpex-
% tasHoro Tpascopmaropa

5 Tlo pesynsTaTaM OMBITOB XOJOCTOrO X04a M KOPOTKOIO 3aMBIKa-
Hua TpexdasHoro TpaHcopMaropa onpeneneHsl Ko3(hQHLUHMEHT MOIIHOC-
TH Xo0J0CToro xofa cos@x = 0,15 u Tok Xomoctoro xoma 10=14 % npu
HOMMHAJIBHOM [EPBUYHOM HANpPSHKCHHH, HANPMHKEHUE KOPOTKOFO 3aMBI-
kaHus ux = 5,5 % U KOIQPUUUEHT MOINHOCTH NPH 3TOM HANPLKSHAH
cosgyx =0,222 Jlannsle tpancthopmaropa Sy = 1000 kB-A, Uigz= 10 kB,
Uspr= 0,525 kB Cxembl coefuHeBns OOMOTOK TEpBHYHON — Y, BTO-
puunoii — A Omnpeagenute conmpoTuicHua T-06pasHolM CxeMbl 3aMerlieHus
TpaHcdopmaTopa

6 Hcnone3ys HCXOAHbBIE HAHHBIE M PE3YNbTaThl DEIUCHMS 33734
Ne S, paccumtaiiTe BHELUHME XapaKTEPUCTHKM TpaHchopMmaropa IJa pe-
®UMOB PaboThl ¢ KOIPOHULHEHTOM MOUIHOCTH COs@,=0,8 u cosg, =1

7 Paccunraiite HomuHanembii KI1J] Tpexthasuoro TpaHcdopmaropa
co cneayownmu gaHHeME Sp=400 kB-A, Ujgz=35 kB, Uys=04 kB
Cxembl 00MOTOK nepBUYHOM — Y, BrOpruHOi ~ A HoMuHaIbHEIN JHHEHR-
HBI TOK NepBUUBOH 0OMOTKH [y = 6,74 A MarHuTHbIC MOTEPH MOIHOC-
ctn py =12 kBT AKTHBHbBIE CONpOTHUBIIEHHS OOMOTOK ¥| =r,'=202 Om
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8 TpexdasHelii MOTPEOUTENL 3aDMTAH OT ABYX NapajUIENBHO BKIIIO-
YEHHBIX TPAHCQOPMATOPOB ¢ MOLIHOCTAMH Sy = 10 kB A, Sy =16 kB A
¥ IMHEWHBIMM HanpsokeHuaMu Uy = 220 B, Uy =400 B CxeMmsl
Ipynnbl COeAHHEHHA O0OMOTOK nepeoro Tpancdopmaropa Y/Y-0, Bropo-
ro A/Y-11 ComnpoTuBieHns KOPOTKOIO 3ambikaHus (co cropods HH)
Zxy = 0,136 +)0,171 Om, Zx, =0,0756 + 30,113 Om Omnpenenure HoMu-
HAJbHBIE M YPaBHHTEJBHBIE TOKH OOMOTOK TpaHc(opMaTropoB

Bapuant 54

1 Onpenennte HOMHMHAJIBHBIH TOK [y BTOPUYHON OOMOTKH OIHO-
thasuoro TpaHchopMaTOpa €O CIEAYIOIIUMHA HOMHHANEHBIMH JaHHBIMU
nojHas MOMWHOCTE Sy = 0,63 kB-A, nepsuyHoe Hanpsxenue Uy =220 B
Yucno BUTKOB 0OMOTOK NEpBHYHOH w) = 514, BropuvHoit w, =297 To-
KOM XONOCTOTO XOZAa W NOTepAMH MOILHOCTH MpeHebpeus

2 HomuuaneHoe NepBHYHOE HaNpskeHWe ofHodhasHOro TpaHchop-
maropa Uy =6 kB MardatonpoBoa H3rOTOBACH HI 3MEKTPOTEXHUYCCKOM
cramy 3413 KpuBas HaMarHU4YMBaHUS CTadM IpuBeneHa B Tabn Il Ak-
THBHOE CeueHMe CTamM MarHutonposona /I =68 cM? Yucno BUTKOB nep-
BUYHOH 0OMOTKM w; = 2650 Ompenendre, BO CKONBKO pa3 W3MEHHTCA
aMINUTYa HAMarHMYMBAIOIIETo TOKa TPaHCHOPMATOpa, eClM NEPBUYHOE
HanpskeHue yBenmwuurcs B 1,2 pasa IlageHneM HanpsokeHHs B IEpBUY-
HOlt 0OMOTKE M HOTEpPAMH MOUIHOCTH NPEHEOPEYB

3 Ymcno BuTKOB OOMOTOK TPEX(Pa3HOI0 CTEPXKHEBOro TpaHchopma-
topa w; =601, w, =198 Hanpskenue (3/IC) ogHoro sutka Uz =96 B
Onpenenute CXemsl COeIUHEHMS OOMOTOK, IPH KOTOPBIX Tpancdopyarop
MOXHO BKJHOYaTh B ceTb ¢ HanpsmxeHusamu Upp=10kB u U,;=3,3 xB

4 Onpeaenure CXeMbl W IPYNITY COEAMHEHHSA 00MOTOK TpexdazHo-

ao bo c Co Ao B ro rpaHcopmaropa Hampasnenue HamoT-
K1 0OMOTOK oAuHakosoe (O0o03HaubTe cxe-
xX2y: Z2XPY) MBl U [PYNLy COSOHHEeHHs OOMOTOK Tpex-

¢asnoro TpaHcdopmaropa

5 Ompengendre HMHAYKTUBHBIE COMPOTUBICHHE B3AUMOMHIYKUIMH H
COMNpOTHBAEHUS paccesHUs OOMOTOK TpextasHoro TtpaHcdopMaropa co
CREeAYIOMUMH HOMMHANBHBIMH JaHHeIMH Sy = 4000 kB A, Ujgr =35 kB,
Usyr=3,15xB  Cxempl o6MoTok mepBHuHON — Y, BTOpHYHOM—A Tok



85

XONOCTOro Xoma 1o =1 %, HanpsokeHHe KOPOTKOro 3aMbIKauus ux=7,5 %
[Torepu MOIIHOCTH XO:IOCTOr0 XOHa NPH HOMUHAIBHOM NEPBHYHOM Ha-
ApsKEHUHE py = 5,7 kBT, KOPOTKOr0 3aMbIKAHHS NMPU HOMHUHANBHBIX TO-

Kax B oOMoOTKax pry = 33,5 kBT

6 Hcmonb3ys HMCXOIHBIE HAHHBIE M PE3yJAbTaThl PELUCHUA 3a4a4M
Ne 5, paccuuraiite W HadepTHTE BHEUIHHE XAapaKTEPUCTHKH TpaHcdopma-
10pa A1s 3Hadennit koodduiHeHTa MOWHOCTH cos@; = 0,8 1 cosp, =10

7 Onpenenure Makcumaibusii KI1J[ TpaHcdopmaropa co crnemyo-
WHUMH gaHHBIMH Sy = 1600 kB A, xos¢duuyest momuoCTH COs@, = 0,7
NOCTOAHHbIE MOTEpH MoOIFHOCTH py=3 kBt KIIJI mocturaer Makcumanas-

HOTO 3HaueHMs NpH KodhuUUEHTE 3arPy3KH A3max = 0,435

8 Jlra Tpex(asHBIX TpaHCPOpMaTopa C COSAUHEHHEM OOMOTOK
Yu/A 11, momgoctaMu Sy = 4000 kB'A u Sy, = 6300 kB A, nuHeHHBIMU
HanpsxeuuaM Uyyy= 13,8 kB u Uypr= 121 kB coequHeHsl napasiienbHo
HanpsbokeHus KOpPOTKOro 3aMbIKaHUs g = 6,5 %, iy =5 % OO6was mou-
HOCTh Harpy3ku Sr= 8240 xB'A Onpeaemure xo3(QOUIUESHTE 3arpy3ku
TpaHcopmaTopoB PasHuuell axTHBHBIX M pPEAKTHBHBIX COCTABIAOLIKX
HAaNpMKEHUst KOPOTKOrO 3aMblKaHMid M HaMarHMYUBArOUMMH TOKaMy
TpancopMaTOpoR HpeHeOpeyb

Bapuaut 55

1 Onpenenure HOMHHAABHBIA TOK /i TEPBHYHON OOMOTKH OJHO-
(azHoro TpaHcdopmaropa co CIEAYIOIIMMH HOMHMHAJIBHBIMM JaHHBIMH
nepsBudHoe HanpsikeHue Uy = 127 B, BTOpUYHOE HampsoKeHHE MpH XO-
noctoM xope U,y =220 B, 10K BropndHOi 00MOTKH Ly =287 A Tokxom
X0J0CTOTO X042 W TIOTEepAMH MOUIHOCTH npeHeOpeys

2 MaruaronpoBoa 0fHO(Pa3HOro CTEPKHEBOTO TpaHcdopmarapa Bbl-
[10JIHEH W3 JIMCTOBOH 3NEKTpoTEeXHU4YeCKOH cTaim 3413 Kpupas Hamartu-
yuBaHus craid npusefena B Tabn [11 Cpeauss AnuHa CHAOBOH AHMHMK
B Marduronpopoae flcp =67 cm CeyeHue aKTUBHOH CTald MarHUTONpPO-
Bota fIc =52 cm” CyMMapHblii HEMAarHUTHBIA 3a30p CTHIKOB &= 0,24 MM
AMNIMTYa MHAYKUMH B MarHuronpoBone B, =14 Tn Onpenenure am-
nantyny MJAC neppuyHoi 0OMOTKM M IEHCTBYIOLUEE 3HAYCHUE HAMArHH-
YHBAKOWIEr0 TOKA [PH 4YHCIE BUTKOB HEpBUYHOA oOmoTku w;= 136 [lo-
TEpsAMI MOLIHOCTH INpeHedpeYb
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3 OOmotku Tpexda3Horo TpaHchopMmaTopa COSOHHEHBI 10 CXEMaM
[EpBUYHBIE — Y, BTOPMYHBIE —A K BK/JIOUEHBI B CETh C HANPKEHUAMHU
Uysin =10 kB, Upyz=0,4xB Onpenenure xoadouuueHT Tpancopmaliu
k1; (a3sHBIX HampsHKEHWH M HOMHHAJLHbIE JUHEHHbIE M (a3HBIC TOKH
0OMOTOK, €C/TH MOJHAs MOLIHOCTH TpaHctopmartopa Sy =630 kB-A

4 Onpepenure CXeMbl U TpyNIy COequHEeHHs OOMOTOK TpexdasHo-
a b _c A B C ro tpancgopmaropa HampaBreHue HavoT-
ku 00MoTOK oanHakoBoe (603HAYbTE CXe-

MBI U TPYNIY COEAMHEHAA 0OMOTOK TpeX-

xty z XY z ta3Horo TpaHcdopmaTopa

5 M3 onwita xomocroro xoma TpexdasHoro TpaHchopMaropa npu
HOMMUHANBHOM MMEPBUYHOM HANPMKEHWUH ONPEACNEHBl TOK XOJOCTOr0 XO-
na 19=2,3 % u xo3dpounueHT momuocte cos@y = 0,168 HomuHanbHbIE
panusie TpaHchopmaropa Sy = 160 xB-A, Uz =35 kB, Usur=0,4 xB
OOMoTkH TpaHchopMaTopa CoeOWHEHBl [0 cxeme 3Be3na Omnpenenure
WHIYKTUBHOE CONpPOTHBIEHHE B3auMOMHAYKUHM oOmorok ConpoTtusie-
HUeM NepBHYHON OOMOTKM npeHeOpets

6 Ormnpeaenure B % ¥ B BOJBTaX M3MEHEHUE BTOPUUHOIO HAMpshKe-
Hua TpexdasHoro TpaHcopmaropa mpH 75 % 3arpy3kM A OBYX 3Haue-
Huit ko duumenTa MowHOCTH cosgy =0,8 ncosp; =1,0 Jlauusie TpaHc-
tdopmaropa Sy=1000 kB-A, Ujgr=6 kB, Uy7s=0,69 kB CxeMmrl coenu-
HeHus oOMOTOK MepBU4HON — A, BropuuHoii —Y Conporusneuns o0MO-
TOK TpaHcdopMmaTopa akTuBHBIC —ry = 0,659 Om; r, =2,93-10 ~ Owm, un-
NYyKTUBHBIE — X; = 2,896 OM, x;=1,29-10 2 0m

7 OnpepenuTe HOMHHAMBHBIA KOA((ULUEHT IOJNE3HOro HAEHCTBHSA
Tpex($a3Horo TpaHCHOpMaTopa ¢ HOMUHANLHBIMH JIMHEHHBIMU Hanpsxe-
Hnsam Uy = 35 kB, Uy = 10,5 xB  Cxembi coepnHeHHs 0OMOTOK
TpaHchopmaropa nepBUdHON — Y, BTOpUuUHON —A HoMmuHansHBIH nHHEl-
HBId TOK NEpPBUYHON OOMOTKH [1x7=41,8 A JIMHEHHBIH TOK X0JOCTOrO
X0a ApU HOMHHAJIBHOM MNEPBHYHOM HampsokeHud [iy;= 0,46 A Axtus-
HbiE CONMPOTUBICHHS CXeMBI 3aMeIleHus ro=6850 Om, r1=r;' =2,26 Om
Koadduument moumoctn BropuuHON nemu cos@;=0,8

8 Jlpa onHodazHsX TpaHCchOpMATOpa OAMHAKOBOW MOLIHOCTH Sy =
Sinp =100 xB'A ¢ 0IMHAaKOBBIM COENHHEHNEM OOMOTOK W HaNpsKEHHAMHU
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Uhg /Uy = 6/0,66 kB paboTaroT napauienbHO Ha OOHIyIO Harpysky c co-
npotuBieHueM Zy'= 181+ 3136 OM Koodduurent TpaHchopmauuu nep-
Boro TpaHchopmaropa iz ()= 8,91, BrOporo ;) =9,27 Hanpsxenus
KOPOTKOrO 3aMblKaHus wxq = 1,97 %, ugp =4,04 % Onpenenure ypasHH-
TeNBHBIE TOKM B OOMOTKax TpaHcOpMaropoB U Kod3((GuULMEHTH 3arpys-
ki TtpaHcdopmaTopoB OUeHHTE BO3MOKHOCTb MMapaiieasHoOl  paboThl
TokoM X0n0CTOro xozja TpaHc$OpMaTtopoB IpeHedpeys

Bapuanrt 56

1 PaccuMraiiTe YHCIO BHATKOB IEPBMYHOW w) M BTOPHYHOM w, 00-
MOTOK TpaHCc(opMaropa C CedeHHEM akTMBHOH crainu fIc=15,6 oM’ Am-
[UIMTYAa MHAYKOHN B MarHuronpoBoge B,,=0,95 Tn [IlepBuyHoe Hamps-
senue Uy =36 B, BTOpUYHOE HAMPKCHUE B pekKUME XOJOCTOrO XOaa
U,y = Eyy =127 B Yacrota m3MeneHus Hanpsxenus f; =400 T'u Tokom
XOJIOCTOTO X04a HMpeHedpeys

2 Onpeneaure HOMHHAABHBIA TOK NEpBHUHOM OOMOTKH 1y ¥ TOK
X0J10cTOro Xona J; onHogasHoro TpaHc(opMaTopa CO CREXYIOIMMI HOMH-~
HaNbHbIMHA JAaHHBIMH TOJHAas MOIMHOCTH Sy = 1000 kB-A, nepBuuyHOE Ha-
npsokerne Uy = 10 kB UYucno BuTKOB nepBU4HOH 0OMOTKH W = 686
MarsuTonpoBOl H3rOTOBJICH M3 3JCKTPOTEXHUueckod cramd 3413 Kpu-
Bas HaMarHUYMBAaHUA CTanu npuBedeHa B Tabn I11  Vaensneie norepn
B CTamu pj g0 = 0,6 Br/kr Macca marauronposona m = 1000 kr, akTus-
HOE CeyYeHHe CTanu Marsuronposoga /I =419 CMZ, CpemHss ONvHa CH-
NOBOH AMHMM B MarHuronposope lop =3 M Bo3nyumHpIMH 3a330paMH B
CTBIKAX M TMAACHHEM HANpSHKEHHA B NepBuuHO 00MOTKEe mnpeHeOpeys

3 Tpu oaxodasHsix TpancopMaTopa C HOMHHANBHBEIMH HAIpsKe-
Husmu 06motox Uy =380 B n Upy =12 B ncnons3yroT and TpaHcdopMma-
malud TpexdasHslx TOKOB [lepBudHas u BTOpUYHAsA OOMOTKHM COGMHE-
Het B 3Be3dy Omnpeaenure nuHeiHble Hanpmkedus 006MoToK Uyyg Usnt
1 ko3ddurueHt TpaHchopmanuu kj; $a3HsIX HampsHKEHUH

4 Ormpepenure CXeMBbl ¥ TPYNNy coequHeHHss oOMOTok TpexdasHo-
c a b 4o Bo C ro TpaHchopmaropa HanpasieHne HamoOT-
KH 00MOTOK OfMHAKOBOE (003HAUYbTE CXE-
xdy>z MBI U IPYyNIy COCANHEHUS OOMOTOK Tpex-

¢asHoro TpaHcdopmaropa
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5 H3BecTHbl HOMUHAIBHBIE NAaHHBIE TpexdasHoro rtpancgopmaropa
Uigr =10 kB, Uyyr=04 kB, Sgy=250 xBA Uncno dasz m; =3 Cxemnl
coequHEeHHS OOMOTOK mepBHYHON — Y, BTOpU4HOW —Y B onsrre xojoc-
TOro XO[a M3MEPEHb! IPH HOMHMHATGHOM NEPBUYHOM HAUDSKEHWH JHHEH-
HBIH TOK Kyz=0,332 A u xo3dduunent momuocrn cos@iv=0,129 On-
pelenuTe TOK XO0JOCTOrO XOHZA Iy B TMPOLEHTaX M CONPOTUBIEHUA Hamar-
HuumBalwomero koHtypa T-oOpasHoit cxembl 3amenieHus ConpoTHBIeHM-

eM nepBuqHolt 06MOTKM NpeHebpedp

6 Paccuuralite BHEWIHME XapaKTepUCTHKH TpexdaszHoro TpaHchop-
MaTtopa Inid 3HaueHuH ko3(pduUMeHTa MOIHOCTH cos@) =0,8 M cosp, =1
Jlanusle Tpancdopmatopa Sy =2500 kB A, Uypz=6 kB, Uyg7=0,69 xB
Cxevbl 06MOTOK NEpBUUYHON — A, BTopH4HOH ~ Y Hanpsbkenue koport-
KOro 3amMbixaHus #x = 5,5 % HHOyKTUBHBIE CONPOTHBICHHS paCcCEAHUs
06MOTOK X, =X;' = 1,168 OM

7 Onpenennre Ko3(UUUEHT 3arpy3kd TpexdaszHoro TpaHcdopma-
TOpa K;mas. OpH xotopoM KIIJ Tpanchopmaropa Oyner MaxCHManbHBIM
npu pabote ¢ cos@, =0,75 HanHsie TpanchopMmaropa Sy = 2500 kB A,
NnoTepH MOIIHOCTM XOJOCTOIO X0ja Npd HOMMHAJIHHOM NEPBUYHOM Ha-
NpsokeHUH py = 4,25 kBT, KOpPOTKOTO 3aMBIKaHUS NPH HOMHHAIBHEIX TO-
Kax B oOMoTkax pxy =22,3 kBt Paccuuraiite makcumansubiit KIJ] tpanc-
¢popmaropa, npeHebperas T00aBOYHBIME NOTEPAMH

8 Onpeaenure BENMYUHY YPABHUTENBHOIO TOKa (MO OTHOMIGHHIO K
HOMMHANBHBIM TOKaM) NPH HapajulejbHOM BKJIFOYEHHMH ABYX TpaHcdopma-
TOPOB OAWHAKOBOH MOIIHOCTH C COSHMHEHMEM OOMOTOK NepBoro Y/A -1,
BTOporo Y/Y-0 HanpsskeHuss KODOTKOFO 3aMblKaHMA TpaHC(hOpPMAaTOpoB
g = 9,5 %, ury =10,4 % HamarHu4uparomwHuM TOKOM IpeHeOpeds

Bapuant 57

! Onpepenate 4uCIO BUTKOB NEpBUYHON OOMOTKH Wi TpaHchopma-
TOpa, MPEeJHA3HAYEHHOTO [/ BKJIIOYEHMS B CETh C IEPBUYHBIM HaMpsKe-
HueM Uy =660 B Uucino BUTKOB BTOPHYHOM OOMOTKH wy =212, BTOpUY-
Hoe HafnpsbxkeHue B pexume xonoctoro xofa U,y = Ery =127 B Tokom
XOJIOCTOr0 XOna TpaHcdopmaTopa npeHedpedb

2 HomuHanpHble NaHHBIE OOHOGA3HOrO TpaHcopMaTopa HEepBUYHOE
nanpsbkenue U)y =660 B, yactora u3MeHeHus HanpsxeHus f; =501
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Yycno BUTKOB HepBUYHOH oOMOTKM w) =768 MarHutonpoBos H3roTOB-
NeH M3 3neKTporexHuueckod cramd 3413 KpuBas HamMarHw4MBaHHsi CTa-
nu mpuseneHa B Tabn Il Ceuenne MaruuTompoBonma 4x8 o, k03 du-
LHeHT 3amonHenus cransio ko= 0,93 Cpennsas NnMuHa CHIOBOM JIMHUHM B
cranu lrp =50 cm Cymmapublii 3a30p Bcex cThikoB 5=0,3 MM Omnpene-
JINTE aMOJIMTYOHOE M JACHCTBYIOLIEE 3HAYCHHMS DEaKTHBHOM COCTaBJAIO-
weit HaMarHW4MBAKOILIEro Toka TpaHcdopmaropa

3 Yucao BUTKOB O6GMOTOK Tpex(PasHOro CIEPHEBOro TpaHchopma-
Topa w; =2555, w; =169 Hanpsxenne (31IC) onnoro Butka Up=2,26 B
Onpenenaure CXeMBl COCNMHEHHS OOMOTOK, MpPH KOTOPLIX TpauchopmaTop
MOMKHO BKJTIOYAaTh B ceTb ¢ HanpskeHuimu U;;=10kB u U,7=0,66 kB

4 Onpepemute CXeMbl ¥ IPYIIy COSOUHEHUS 0OMOTOK Tpex(azHo-
a, b _c Co Ao B ro Tpaichopmaropa Hanpasiaerue Hamor-
K1 o6MoOTOK onuHakoBoe (OO6O3Ha4bTE CXe-
Z2X2Y? MBI U Ipynny coennHeHus oOMOTOK Tpex-

X ¢azHoro TpaHcgopmaTopa

5 M3 OnNbITOB XONOCTOTO XOZA M KOPOTKOIO 3aMbIKaHMg Tpexas-
Horo TpaucopMaTopa onpelesacHBl TOK XOJOCTOro xona o= 1,4 %, Ha-
OpAXKEHUE KOPOTKOIo 3aMmblkaHud #x = 6.5 %, Ko3)GUUMEHTSHI MOMIHOCTH
X070CTOro Xofa cosgx = 0,1384, xopoTkoro 3aMblkanus cos@ix =0,1586
HomunaneHele maHHble TpaHcopmaropa Sy = 1600 kB-A, Ugr=35 kB,
Urnr = 3,15 kB Cxembl oO6MoTOK mnepBuuHOM — Y, BropuyHoit — A On-
penenuTe napamerpel T-o0pa3Hofi CxeMbl 3aMellcHus TpaHchopmaropa

6 Ilo UCXOMHBIM NaHHBIM M pe3yiabTaTaM pewieHHs 3amadd Ne 5
paccuuTaiiTe BHELIHUME XapaKTEepMCTUKHM TpaHc(opMaropa IVl ABYX 3Ha-
ueHuit KoapdHurEHTa MoIHOCTH cos@; =0,8 u cosg,=1,0

7 Paccuuralite 3aBucumocts KIIJ{ ot 3arpysxu tpanchopmaTopa
npi pabote ¢ Ko3bQUIHMEHTOM MOUIHOCTH COS@, =09 nus 3HaueHu#l Ko-
aduunenra 3arpysku k3=0,25,0,5,0,75, 1,0, 1,25 [aunste Tpancdopma-
Topa npuBelcHBl B 3agade Ne5 Haueprute rpadux 3asucumocta KIIJ
OT 3arpy3kd TpaHchopmaropa

8 Jlpa oanodasHbIX TpaHCHOPMATOPA C pasyMuueM KOIDPHIMEHTOR
Tpancopmaunu Ak, =1 % BkIOYCHBI MapamiensHo HampskeHus KopoT-
KOro 3ambiKaHug gy = 4,5 %, 1 =5,5 % Ounpepenure ypaBHUTEABHBIE
ToKM (MO OTHOWIEHHIO K HOMHHAIBHBIM) B OOMOTKax TpaHChHOpMaropos
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BapuanTt 58

1 Jlanusle Tpancopmaropa IepBUuHOe HanpsbkeHue Ujnp=220 B,
BTOpH4HOE Hampsskenne U,y =48 B Uumcno smTkOB nepu4HOR OOMOTKH
w) = 1150, yacrora u3meHeHus Hanpskenus f; =50 I'u, amniuryna uH-
aykuun  B,,= 1,1 Tn Tpaucdopmarop HeoOXOAUMO BKIIOYHTE B CETh
yactotoit f; =200 'y Jing yMEHbIIEHHS MAarHUTHBIX MOTEPh MaKCHMallb-
HYI0 MHAYKUHIO B, nenecoobpa3so npuuats paenoit 0,18 Tn Kak cne-
OyeT M3MEHUTh YHCNO BHTKOB 0OMOTOK (MepeMoTaTh TpaHcopMaTop),
yTo6bl nomyunts OJC BropuwdHO# 06MOTKH F; =36 B mpH mepBHYHOM
nanpsxenun U =127 B Toxom xonoctoro xona npene0peys

2 MarauTonpoBoa OZHOQA3HOIO CTEPKHEBOrO TpaHCcopmaropa
cobpaH u3 anekTporexHudeckod cramy 3413 CeueHue akTHBHOM CTamy
63 cM?, CpenHss ANVHA CUJIOBOH JIMHHM B MAarHuTOnpoBone Ilcp = 83 cM
CymMapHBIi HEMarHuTHBIA 3a30p Bcex cThikoB & = 0,28 cM  Ammutyna
UHOYyKLMY B marHuronposoge B,= 1,45 Tn Kpuead wnamarnudusanng
crany npusefeHa B tabn 11 Ounpegenure ammmuryry MJAC nepsuyHoi
OOMOTKH NpPH XOJOCTOM XOAe M HeicTBYIOlUleE 3HAYeHHE HaMarHW4WBa-
IOUIEr0 TOKa, €CNH YUCIIO BUTKOB MEpBHYHOM 0OMOTKH w) =325 IloTe-
pAMH MOILUHOCTH rnpeHeOpedb

3 Ilepsu4naa ofmorka TpexdazHoro TtpaHcdopMaropa BKIOYEH
Ha nuHeidHoe HampsxeHue Ujyy=20xB Koadduuuenr tpanchopmaunu
tasHbx Hanpskenuil ko =30,4 Onpenenure mHe#HbIE W (pasHble Tep-
BMYHBIE M BTOPUYHBIC HanpsmKEHWs TPAHC(POPMATOpPA IIPH CXEMAX COEMAM-
HEHHs1 OOMOTOK NepBHYHON — Y, BTOpHUHOH ~ A

4 Onpenenure CXeMbl H IPyNNy coeAnHeHUs OOMOTOK TpexdaszHo-
a b_c Bo Co A ro tpancopmaropa Hanpasiesne HamoT-
KU 00MoTOK ommHakoBoe (O003Ha4bTE Cxe-
YY7Z3X Mbl B TPYHIY COCAHHEHUS OOMOTOK TpPEX-

da3znoro TpanchopmaTopa

5 Ilo DaHHBIM OIBIT2 KOPOTKOIO 3aMbIKaHHA Tpex(a3Horo TpaHc-
tdopMaropa 0OpU HOMHHANEHOM TOKE HEPBUYHOH OOMOTKM ompeneneHsl
NoTEPH MOWHOCTH prgy = 12,2 kBT u auneiinoe HanpsxeHue Uy =330 B
HomuHanbHble JaHHble TpaHcpopmaropa Sy = 1000 xB A, Uy =6 kB,
Uz=0,4 kB Cxempl coequHCHUsS OOMOTOK TNEPBHYHON — A, BTOpUY-
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Holl — Y Onmnpepenute mnapaMeTpbl INaBHOH BeTBU T-00pasHoil cxembl
3aMmeliesns  PaccuyutaiiTe HHIOYKTHBHOE COMPOTHMBICHHE PACCESHHA BTO-
puuHOli oOMoTkKM TpaHcdopmaropa BrusBMeM HaMarHM9MBAIOLIErO KOH-
Typa npeHebpeys

6 Hcnonp3yd HCXOLHBIE [AHHBIE K PE3yNbTarhl PELICHHS 3amayuyl
Ne 5, paccyuraliTe W HAauyepTHTE BHEIUHHE XapAKTEPUCTHKH TpaHchopma-
Topa NS ABYX 3HauyeHu# kod(odHUMEHTa MOIIHOCTH BO BTOPUYHON 00-
MOTKe c0s@,=0,8 u cosg,=1

7 Paccunraitte MakcMMaabHbIH M HOMuHaMbHBI KIIJ Tpexdasznoro
TpaHcpOpMaTopa ¢ HOMHHAIBHBIMH MOUIHOCTBIO Sy = 1600 kB-A u na-
npsxeHusiMi 06MOTOK Uyyr= 10 kB, Uy =3,15 kB CxeMmbl coenuHeHHs
00MOTOK MNepBHYHOM — Y, Bropnynoi — A Ilapamerpsr T-oGpasHoit cxe-
MBI 3aMelleHus TpaHchopmatopa ry=r,’ =0,3220mM, x;=x,' = 1,69 Owm,
ry =650 OMm, x5 =4770 OMm Koapduuuent momuoctu cosp,=1,0 Jo-
0aBo4HBIMHM LDOTEPAMU MOINHOCTH IpeHeOpedb

8 Jlpa oxno¢a3HeIX TpaHCHOpPMATOpPa ONMHAKOBOH MOIIHOCTH Spy =
S, =630 kB A ¢ oxpsoii rpynmnoil coearHeHus OOMOTOK BKIIOYEHBl ma-
paniespHo B ceTh ¢ Hanpskenuamu Uiy /Uyy = 6/0,4 kB Hanpsxenus
KOPOTKOro 3aMblkaHus TpaHchopmaTopoB ux; = 4,05 %, upp =4.5% O6-
mas MOILIHOCTh Harpy3ku St = 1260 kB'A Omnpenmennre Toxu B 0OMOT-
kax TpaHcpopMaTopos HaMarHM4MBAIOIIMMH TOKaMM npeHeGpeys

Bapuant 59

[ Onpenenure 4ucI0 BHTKOB Wi NEPBHYHON 0GMOTKM TpaHchopma-
TOpa, MpENHAa3HAYeHHOro U BKIOYEHUS Ha HanpsbxkeHne Uy =380 B
Uucio BUTKOB BTOPHYHOK OOMOTKM w, =20, BTODHYHOE HAMpPLKEHHE B
pexkume xonocToro xoaa Uy =FE;py=12B

2 HomuHaNbHOE MNEPBHYHOE HANpSKEHHE ONHOdasHoro TpaHchop-
maropa Uiy =127 B UYncno BuTkoB nepsuyuHoil 0OMOTKH w) = 168 Maruu-
TOMPOBOM M3TOTOBNEH M3 JMEKTPOTEXHH4YECKOH cTanu 3413 Kpusas Ha-
MarauyuvBaHua ctand npupelieHa B Taba II1 CeuyeHue MarHuronposoga
4x6,5 e, ko3hduunent 3anonHeHud ctaneld ko =093 Cpenuas IHa
cunoBOH JMH¥K B crami lcp = 62 cM CyMMapHbI HEMarHWTHBIE 3a30p
B cTBIKAX IacTuH 6= 0,25 MM Ormpefennte aMINIMTYHOE U JEHCTBYIO-



92

Ilee 3HAYeHUS pEeaKTHBHOH COCTaBsiOmEd HaMarHAYMBAIOIWIErO TOKa
TlaneHnem HanpsKEHUS B repBHYHOH 00MOTKe mpeHeGpeds

3 Tlepsuunas oOMoTka Tpexta3Horo TpaHc(opmaropa paccUHTaHa
Ha HOMMHAJILHOE MEpBUYHOE JMHEHHoe HarpsbkeHne Uy =20 kB Koag-
¢uuuent tpancopmanuy ¢a3usix Hanpsokenuit kj;=1,1 Cxemsbr coenu-
HEHHs OOMOTOK mnepBU4HOM — Y, BTOpUYHO! — A Onpenenure JMHEHHbIE
1 (a3Hble MEPBMUYHBIC W BTOPUHHBIC HAMNPHKSHHSA

4 Omnpenenute CXeMBI U TPYNNy CoeduWHeHHS o6MOTOK TpexdasHo-
4 B C ro tpaucopmaropa HampagsieHue HaMOT-
agbgec KH 0OMOTOK oauHakoBoe (O003HaYbTE CXe-

MBI H TPYIIy COSOUHEHHS OOMOTOK Tpex-

x
4 tasnoro Tpakchopmaropa

X

5 Paccuntaitre mapaMerpsl T-o0pa3Hoif CXEMEBI 3aMelieHHA TpeXx-
¢a3Horo TpaHcopMaropa C HOMHHAIBHBIMM MOIIHOCTBIO Sy = 16 xB-A
M JHelHbIMHE HanpmkeHusIMH Uyyyr = 0,66 kB, Uy = 0,23 kB Cxemsl
COEIHHCHN OOMOTOK NepBHYHOR — A, BTOpMYHOH — Y Tok xomoctoro
xoaa 1y =5,8% Hanpskxenue xopoTkoro 3amblkaHus ux = 4,5 % Ilotepu
MOIHOCTH XOJOCTOr0 XO4a NPH HOMHHAJIEHOM NEPBUYHOM HANpPHKEHUM
Py =125 Br, KOpOTKOro 3aMbIKAHHWA TPH HOMHHAJHLHOM TOKE B IEPBHY-
HOl obmMoTke pxy =400 Bt

6 Ilo ucxomHbpIM [aHHBIM W pe3yjbTaraM pelleHus 3agauu Noe 5
paccyuTaiiTe ¥ HAYEPTUTE BHEIIHIOW XapakTepHCcTHKY TpexdasHoro Tpauc-
¢popmaropa npu pabote ¢ koaduuueHTOM MOIHOCTH cOs@, = 0,8

7 Hnsa tpexdasHoro tpaHchopMaropa ¢ NAHHBIMH, MPHBENECHHBIMHU
B 3afade Ne5, onpenennte ko3POuiMEHT 3arpy3kl kimax, APH KOTOPOM
KIA Ttpanchopmatopa maxcumaieH KoadduuueHT MOUHOCTH BO BTO-
puyHOil 0OMOTKEe cosg, = 0,8 Paccumraiite makcumanbHplii KILJI Tpamc-
¢opmatopa J[06aBOUHBEIMH HOTEpAMM MOIIHOCTH MpeHEOpeUb

8 Jlma onuHakoBBIX TpaHc$OpMaTopa ¢ HANPHDKEHUAMH KOPOTKOro
3aMblkaHus ux =6,5 % U’ coenunenneM oO6MoTok mnepsoro A/Y-11, Bro-
poro Y/Y-10 BKMOYEHBl MapajiensHO M paboTalOT B PEXHME XOJIOCTO-
ro xona Onpexenure TOKH B 0OMOTKax TpaHC(HOPMATOPOB (IO OTHOLie-
HHIO K HOMUHAJIBHBIM TOKaM) M OLEHHTE BO3MOXHOCTL paboThl TpaHc-
¢opmaropoB TokoM xonocroro xoga TpancdopmaTopoB npeHebpedb
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BapuanTt 60

1 Tpancdopmarop npexHasHaueH A0S BKIIOYECHHS B CEThb C NEpPBHY-
HbiM HanpshkeHneM Uy =380 B AXTUBHOE CEYEHME CTalM MarHuTonpo-
sona 576 CMz, aMIJIMTYa MarHMTHOH MHIOYKUHM B MardHMTOOpOBOJE
B,=14Tan Yucmo BuTkoB BTOpH4YHOH 0OMOTKH w,; =71 Onpeneaure
ko3dduuuent Ttpancopmauuu TpaHchopmaropa, mnpeHeOperas TOKOM
X0JI0CTOTO X0na

2 H3BecTHH HOMUHANBHEIE NaHHBIE onHodasHoro TpaHcdopmaropa
Uiy =6xB, Sy=250 kB A Tox xonocroro xona Ip = 2,3 %, norpebisemas
H3 CETH B PEXHME XOJOCTOTO Xofa akTHBHaA MoiUHOCTh Py = 0,81 kBt
Onpenenure akTHBHYK) M DPEAKTHBHYI) COCTABIAIONINE HaMarHUYUBAIO-
mero Toka IloTepsMu MOLIHOCTH B MEpBUYHOH 0OMOTKEe npeHeOpedb

3 UYncno BuTkoB B 00MOTKE Kaxno# ¢aszel TpexdaszHoro Tpancdop-
maropa w) = 162, w, = 687 Hanpsxeuue Butka Up= 18,5 B Onpenenure
CXEMBl COEIVHEHMS OOMOTOK, IPH KOTOPBIX BO3MOXHO HOIOKITIOYEHUE
TpaHcopmaropa x cetH ¢ HanpsmkeHasmu Uyr=3 kB, U,p=22 kB

4 Onpenemate cxeMbl M I'PYHITy COSRUHEHHS 0OMOTOK Tpex(asHo-

ao bo ¢ CoAds B ro tparchopmatopa HampasieHHe HAMOT-
k1 0O6MoTOK onuHakosoe OO003HaAYETE CXe-
xZ2ylz ZP2X2YP Mol M rpynnmy coenuHeHHs 0OMOTOK TpPEX-

thasHoro Tpancdopmaropa

5 U3BecTHH HOMMHANBHBIE HaHHBIE TpexdazHoro TtpaHcdopMaropa
Uiz =6,0 kB, Uz =063 kB, Sy=1600 kB A OOMOTKM COSAMHEHE! 1O
cxemam [epBHYHaA — Y, BTOpU4HOH — A F3 ombra KOpOTKOro 3aMbIKaHHA
Np®t HOMUHANBEHOM TOKE B TNEPBUYHON 0OMOTKE OIpENETCHBl HANPDHKEHHE
KOPOTKOro 3aMbIKaHus iy = 5,5 %, notepu MOMIHOCTH pry = 16,5 kBt Pac-
cuuTaiiTe COMPOTHBNCHUSA rnaBHOi BeTBM T-00pa3HOil cXeMpl 3aMelleHUs
BnnsHyueM HaMarHWYWBAKOIEro KOHTYpa npeHebpeds

6 Omnpenenute, Ha CKOABKO NPOLCHTOR W3MEHWTCS BTOPWUYHOE Ha-
npsi;xeHue TpexgasHoro TpaHcpopmaTopa NpH HOMUHAILHOM 3arpyske s
ABYX 3HaueHuit xoydpuUMeHTa MOUHOCTH cOs@2= 1,0 u cosp;,=0,8
Homunanbubie nasuple tpanchopmaropa Sy = 16000 kB A, Uyjnz=35kB,
Uz = 6,3 xB  Cxembl coenuHeHds OOMOTOK MepBUYHOM — Y, BTOpHY-
Hoil — A Conpotupnenus 0OMOTOK r| = r' =022 Om, x; =x,’ =2,96 Om
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7 Oumnpenenure makcumanseiit KITJ Tpexdasnoro tpanchopmaropa
Co crnenyromaMu faHHbpiMH Sy = 2500 xB-A, cosp,; =0,8, nocTosuHbie 10-
TEPH MOLWIHOCTH NPH HOMHHAJILHOM MEPBHYHOM HANpSKEHHH Py =4 KBT
KI1JI Tpanchopmaropa ROCTHraeT MakCuMyMa Npd Ko3p(pHuMeHTe 3a-
[PY3KH K3max = 0,413 Jl06aBOYHBIMH NMOTEPSMH MOLIHOCTH NpeHebpeyn

8 Jlsa omHodaszHeIXx TpaHcdopMaTopa ¢ OIHOM rpynmo#f coednHe-
HAA OOMOTOK ¥ MOITHOCTAMH Sz =25 kB'A u Spp =63 kB'A BKIIOYEHEI
napannensro Ha HanpskeHus ceth Uyy /Uy = 380/660 xB  Hanpsxenus
KODOTKOIO 3aMbIKaHHA TpaHCQOpMaropoB ux =5 %, ugy =4 % OO6uwas
MOLLIHOCTh Harpy3ku cocrtaeiieT 90 % or cymMMapHOM MOHIHOCTH TpaHC-
¢opmatopos Onpenenure MONHBIA TOK Harpy3k#d M pachpeleNeHue To-
KOB MEXIy TpaHcdopmaropaMu PasHuieli akTHBHBIX M PEaKTHBHBIX CO-
CTAaBIAIOLIYX HANPSKEHUA KOPOTKOTO 3aMBIKAHHMS ¥ HaMarHpYWBAIOLUMU
TOKaMH TpaHchopMaTopoB IMpeHeOpeds
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NPAJOXEHUWUE
Tabnuua I11

OcHoBHas KpHBas HaMarHWYMBaHHS XOJOJHOKATAHON JHMCTOBOM
INEKTPOTEXHHYeckoH cTanu Mapku 3413 (Boons npokata)

0,0 {0,01[0,02]0,037]0,04]0,05]0,06]0,07[0,08]0,09
B, Tn
HanpsxesHocts MarsutHoro nons H, A/m
0,6 | 81 83 85 87 89 91 93 95 97 99
0,7 | 110 | 112 | 114 | 116 | 118 | 120 ) 122 | 124 | 126 | 128
0,8 | 130 | 132 ] 134 | 136 | 138 | 140 | 142 | 144 | 146 | 149
0,9 { 152 | 155 | 158 | 161 { 164 [ 167 { 170 | 173 { 176 | 179
1,0 | 182 | 185 | 188 | 192 | 195 | 198 | 201 | 204 | 207 | 210
L1 | 213 ¢ 216 | 219 | 222 | 225 { 228 | 231 { 234 | 237 | 240
1,2 | 243 | 246 | 249 | 252 | 255 | 258 | 261 | 264 | 267 | 271
1,3 1275 ) 279 | 283 | 287 | 281 | 295 | 300 | 305 | 310 | 313
1,4 | 320 | 326 | 332 ) 338 | 344 ] 350 ) 358 | 366 | 374 | 382
1,5 | 390 | 402 | 414 | 426 | 438 | 450 | 464 | 478 | 492 | 506
1,6 | 520 | 544 | 566 | 588 | 610 | 632 | 665 | 698 | 732 | 766
1,7 | 800 | 840 | 890 | 940 | 990 | 1040 | 1132 | 1224 | 1316 | 1408
1,8 | 1500 | 1542 | 1700 | 1922 { 2144 | 2366 | 2588 | 2820 | 3080 { 3450
1,9 | 3825 | 4200 | 4600 | 5200 | 5800 | 7000 | 8200 | 9400 {10900{13400
2,0 {16000{20000{25000{30000{35000{40000] - — - -
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