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1. UICTOYHUKU ITNTAHUSA CXEM IIJTABKU I'OJIOJIEJA ITIOCTOAAHHBIM TOKOM

IMojcTaHIyH C pery/IMpoBaHieM HalpsUKeHHs IO0CPeACTBOM H3MeHeHUs Ko dumueHTa
Tpancopmanuu TpancGopMaTopoB U aBTOTpPaHChopMaTOpPOB

1.1. B Tex ciyuvasx, Korja IiaBKa rojoseja rnepeMeHHbIM TOKOM HeOCyIeCTBUMa IpU JaHHOU
MOIIIHOCTH TpaHC(OpMaTOpPOB TOACTAaHIMKM W 3aJaHHBIX HOMUHA/IBHBIX HAaMNpsDKeHUsX, CJielyeT
NpelycMaTpyBaTh IUIABKy ro0J0Jiefjla TIOCTOSIHHBIM TOKOM. ISl 5THX ILiesiedd MOTYT HCIO/Ib30BaThCs
npeobpasoBarenu BYKH-1200-14000, BYKH-1600-14000, BYKH-1200-8000.

[Tpeobpa3oBaTesiy BHIIOMHSIOTCS Ha HEYTIPAB/IsIeMbIX BEHTH/ISIX 10 Tpex(a3HOW MOCTOBOM cxeMe.

IMepebie fBa TUMa rpeobpa3oBateieli MpeyCMOTPEHbI /ijist paboThI OT 1IMH Hanpsbkenuem 10,5 kB,
a Tpetuidi - 6,3 kB. YcTaHOBKa CrieldajbHOTO TpaHcopMaTopa AJis MUTaHUs Tpeobpa3oBaTerist
JOTYCKaeTCsl TOJBLKO TP OTCYTCTBHMM HA TMOACTAHLMM HEOOXOOUMbBIX CTYMEeHeH HOMUHAIBHOTO
HanpsbkeHus1. [TpeobpasoBareny, paccunTaHHble Ha HarpspbkeHue 10,5 kB, MoryT moAxmouarbcs K
mMHaMm 6,3 KB.

B 3aBUCHMMOCTH OT TapameTpoB oborpeBaeMbix BJI MokeT ObITh MPUMEHEHO MapassienbHoe ([0
Tpex rmpeoOpa3oBaTenell) U MoOC/efoBaTensHOe (MO0 AByX ripeobpasoBatesieli), a TaKkXke
MoC/1e/j0BaTe/IbHO-Tapasie/IbHOe UX COeZiMHeHHe.

OmuH W3 TO/MOCOB TIpeobpa3oBaresisi, BK/IIOUEHHOrO B cxemy oborpeBa BJI, mo/mpkeH ObITh
3asemsieH. [Ipu TocnefoBaTeslbHOM COe[MHEHMH TIpeoOpa3oBaTenell 3a3eMssieTcsl I1€peMbIUKa,
CoeJUHSIONIAs TIO/IIOCHI ITpeoOpa3oBareseli. IIpy 3ToM HamnpsbkeHHe Ha npeobpa3oBaTesib MOZAETCS OT
OTZeJIbHBIX CeKLMH LIMH, MeXXy KOTOPBIMHU He [JOJDKHO OBITh ra/lbBaHUYeCKOH CBSI3U.

1.2. INopkmoyeHre npeobpa3oBaresiell K mMHaM 6-10 kB 06yc/ioBIMBaeT HEKOTOpPble 0COGEHHOCTH
B paboTe 3/7IeKTPHUeCKol ceTH, paboTarollel apaiensHo ¢ mpeobpa3oBaTesiem.

B HopmanbHOM pexume MOAKIIoueHrne mpeobpasoearesii K ImHaMm 6-10 kKB 3KBHBajieHTHO
3a3eM/IEHUI0 HeHTpanu uepe3 BeHTWIM IpeoOpasoBarens. Ha u30ALui0 ceTM IpU  3TOM
Hak/la/iblBaeTCsl IOCTOSIHHOE HarpsKeHYe, paBHOe T0JIOBUHe aMIUIUTYZbI TMHEMHOro HanpsbkeHUs. B
CWIy 3TOTO B aBapUMHBIX pexkumax paboThl cetu 6-10 KB, K KOTOPOU MojK/I0UeH npeobpa3oBarelib,
HarpuMep, MpU HeCUMMeTPUUHbIX K3 co cTopoHBI muTaHusl mpeoOpasoBaresns (ofHodas3Hoe K3 Ha
IMHaX, MNpo0oil Tuieya mpeoOpa3oBatesis), B TOKaX IOBPEXKIEHHs TMOSBSETCS TOCTOSTHHAS
COCTaBJIsAIONIAsA, @ UX aMIUIATY/ja 3@ CYeT ITOCTOSIHHBIX COCTaB/ISIOLMX yYBEJIMUMBAETCS [0 CPABHEHUIO C
amrMTyi0i Toka K3 Ha momocax npeoGpasoBatens 10 2 /3 pas. OTO MOXeT MPUBECTH K OTKasy
BBIK/TFOUATE/Isl, @ TAKXKe K JIOKHOW paboTe peeliHOM 3all[UThl, MUTAOIeics OT TpaHc(opmaTopoB
ToKa. [103TOMy HEOOXOAWMBI YCTPOHCTBA 3alllUThl, OrPAaHUYMBAOIIME BO3/€MCTBUS, BbI3BaHHbBIE
BK/IIOUEHWEM Tpeobpa3oBaTesiell, W 00eCMeUHBAIOIIMe [OCTATOUHYI0 UYBCTBUTEIBHOCTb IPH
TMePBUYHBIX TOKAX C TIOCTOSHHBIMU COCTaBJISIOLUMU™.

* HECTaH,E[apTHOQ O60py,ELOBaHI/Ie rocTaBsieTcsi JIbBOBCKMM MOUTEXHUYECKUM HWHCTUTYTOM.

[ yMeHbIIIEHUs BO3ZEHCTBUM, CBSI3aHHBIX C paboToil mpeobpa3zoBatesisi, 1ieecoo0pa3sHO TpU
BO3MOYKHOCTH OCYIIIECTB/IATh €ro MUTAHWEe OT OT/eJbHON CeKILIUH IIIUH, He UMEIOIell /1eKTPUUecKoi



CBSI3U C pacIipefie/ITeIbHON CeThIo.

[ToHWKEHHBI YPOBEHb H30JISIIMU Tipeobpa3oBatesisi A/ TUIABKKA TOJIONEAA TO CPaBHEHWIO C
YPOBHAMU H30JSIUMM  OOOPY/IOBAaHUS 3JIEKTPUUECKOW CEeTH, OT KOTOpOH OH MuTaeTrcs, Tpebyer
CreLabHOM 3alUThl YCTAaHOBKY T1aBKU rososiesia (YTI'TI) oT mepeHanpsikeHUH.

[Jsi orpaHuueHusi TOKOB KODOTKOTO 3aMblKaHWs IpeoOpasoBaresield YIII' cnefyeT NpUMeEHSTbH
TOKOOTPAaHMUMBAIOIIe PeakTOphbl, YMeHbIlaloll{lie MOILHOCTb KOPOTKOTO 3aMbIKaHMsSI MCTOYHHKA
nutanust. HeobxouMoe 3HaueHWe CONPOTHBIIEHMS PeaKTOPOB B 3aBUCHMOCTH OT MoliHocTh K3 Ha
IIMHAaX WUCTOYHHKA NTUTaHKSI MOYKHO OTIpeJieisiTh 10 KPUBBIM pHC. 1-3.
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Puc. 1. ConpoTuB/ieHre TOKOOTPDAHUUMBAOLIEr0 peakTopa U rpeobpasoBaresiss BYKH-1200-8000
(Bbmycka ¢ 1978 r.) c BIBK u peakropom B 1jernu nosroca (P2 mo puc. 4)
ITpu oxHodasHoMm K3 Ha mmmHax - kpussele 1, 2 1 3 pu X, = 0, 0,28 1 56 OM COOTBETCTBEHHO;
Ju1s1 ipo6ost Tteva rpeobpasoBatess - KpuBast 4
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Puc. 2. ConpoTHB/ieHHe TOKOOTPAHUUMBAOIIEr0 peakTopa v npeobpasoparensi BYKH-1200-14000
(Bbmycka ¢ 1978 r.) c BIBK u peakropom B 1jernu nosroca (P2 mo puc. 4)
ITpu ogHOMazHom K3 Ha muHax - Kpuble 1, 2 u 3, 4 ipu X,» = 0, 0,28, 0,56 1 1,12 Om
COOTBETCTBEHHO; /J1s1 Ipo6ost Tieya rpeobpa3oBareist - Kpusast 5
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Puc. 3. ConpoTHB/IeHHe TOKOOTPAHHUMBAOLIero peakTopa U npeobpasoatens BYKH-1600-14000
(Bemycka ¢ 1978 r.) c BIBK u peakropom B 1jeru nosroca (P2 mo puc. 4)
Ipu opHodaszHoMm K3 Ha mmHax - kpusble 1, 2 u 3 ipu X»= 0, 0,28 1 0,56 OM COOTBETCTBEHHO;
Ju1s ipobost rieva - Kpusasi 4

1.3. IlpuHuunuansHas cxema YIII' npuBeseHa Ha puc. 4. OCHOBHBIM 37eMeHTOM 3aiuthbl YIIT'
SIBJISIETCST  OBICTPO/IEMCTBYIONIMK ~ IyTOBOM  BBICOKOBOJIbTHBIM  KopoTko3ambikatens  (BIBK),
o0ecreunBarOIUii TIEPEBOZ, OMACHBIX HECHMMETPHUUYHBIX KODOTKHMX 3aMblKaHWH B TpexdasHoe
3aMblKaHMe C MeHbIIMMHM TOKamu. beictpogeiicteue BIBK obecrieunBaeTcsi BBeJEHHEM B
TIPOCTPAHCTBO MEXKAY CH/IOBBIMM 3/1€KTPOJaMM [IByX BCIIOMOTraTe/bHBIX 3/eKTPOJOB. YCTPOWMCTBA
3aIMTHI T07jal0T CUTHa/l Ha OTIHpaHue TUpUCTopHoro KoHTakropa (TK), BciefcTBue uero Mexnay
BCIIOMOTaTe/IbHbIMU  3JIEKTPOaMU BO3HMKaeT 3jeKTpuYecKas [yra, LIYHTUDPYHOLas INPOMEXYTKU
MEXX7ly CHJIOBBIMH 3/1€KTpojaMH. THUPHUCTOPHBIA KOHTakTOp cjiefyeT mnuTarth oT mmH 0,4 KB,
HanpsDKeHWe Ha KOTOPBIX He J[O/DKHO MOHWKarbcsl Hke 70% HOMHHAJBHOIO TPU KOPOTKOM
3aMbIKaHMW MeX]y MOJIFocaMu Mpeobpa3oBaTesnisi. TUMOBBIe CXeMbl pe/IeiHOM 3alllUThI, YIIPABIeHUS U
asromaTtuku YIII' npuBejensl Ha puc. 5-10.
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Puc. 4. Cxema yctaHOBKHM I1aBKU rononefa (YIII') mocTosSsHHBIM TOKOM:
BIBK - ObICTPO/EHCTBYFOLMI IYTOBOM BBICOKOBOJIbTHBIM KOPOTKO3aMbIKATe/b;
TK - tupuctopHbiii KoHTakTop; TII - TpaHchopmarop mopKura
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Puc. 5. Cxema pesneitHoii 3amutsl YIII' (TOKOBBIE LIeTH U LieTy HaIpsDKeHHs]):
PT1-PT5 - pene Toka PT 40/6, 1,5+6 A; PT8-PT11 - pene Toka PT 40/2, 0,5+2 A;
PH1, PH2-PH?7 - pene Hanpsbkenusi PH 53/60, 1560 B; BT - 6710k TpaHCPeaKTOPOB;
TK - THPUCTOPHBIM KOHTAKTOp; A1-A3 - amnepmetp O 378; 15U - 610K ucmbITaTebHbIN B4

2BU - 6/10K UcnelTaTeabHb1 BU6
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Puc. 6. Cxema peneiiHoii 3amuthl YIII' (TOKOBBIe LjelH U LIeTH HarpsiyKeHUs - TIPOJ0/KeHNe K puC.

PT6, PT7 - pene Toka PT 40/6, 1,5+6 A; PT12+PT14 - pene Toka PT 40/2, 0,5+2 A;
PH3--PHS5 pene Hanpspkerusi PH 54/160, 40160 B; BT - 6;10k TpaHCPeaKTOPOB;
5BU, 6BU - 610K ucmbitaTenbHbii BU4; 35U - 6/10K ucnblTaTenbHbii U6
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Puc. 7. Cxema pesnetiHoii 3auurtel YIII' (omiepaTHBHBIe 1iemu):
2PII - pene npomexxytouHoe PII-23, 220 B; 1PB - pene Bpemenu BC 10-33, 220 B;
2PB - pene Bpemenu JB 143, 220 B; 6PY +~20PY - pene yka3arensHoe PY 21/0,015 A;
6C - conpotusnenue [13 50, 4700 Owm; 7C-+9C - conpotusnenue [13 50, 10000 Owm;
2H-+5H - otximouarotijee yerporictBo HKP 2; 1T, 2T - tupucrop T/1 3205; 3T - Tupucrop KY
201E; O1-+ 106 - nuom M1 2266; 1C, 2C - conpotusnenve MJIT 2, 100 Owm;
1IIT - TparchopmaTop oxHoda3nbii 50 BA, 1000/50 B
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Puc. 8. Cxema TUPUCTOPHOI'O KOHTaKTOpa pesieiiHol 3aiuThl YTIT'
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Puc. 9. Cxema ynpasnenus YIII':
1PII - pene npomexyTtouHoe PIT 232; 3PI1, 4PII - pesie npomexyrouHoe PII 23, 220 B;
6PI1-+11PIT - pene npomexxyTouHoe PII 23, 220 B; 1PY, 2 PY - pene yka3arensHoe PY 21/0,5, 0,5
A; 3PY, 4PY - pene ykaszarenbHoe PY 21/220, 220 B; SPY - pene ykasarensHoe PY 21/0,015, 0,015 A;
1C - conpotusnienue I13 50, 1 Owm; 2C - conpotusenue 19 50, 1000 Owm; JI3 - apmaTypa
curHasibHas ¢ 3eneHoit mH3ou ACZIC, 220 B; JIK - apmaTypa curHaibHasi ¢ KpacHou snH3ou ACIC,
220 B; JIB - apmarypa curHasbHas ¢ 6emnodi uu3oi ACC, 220 B; KY - ktou ynipasnenus [T Y1II,
B®-1a, 46 A; 1AB - aBToMaTUueckuii Boikmouarenb AK 63, 10 A; 1T1P - npepoxpanuTess [T 10;
9PII - pene npomexxyTouHoe PII 251, 220 B; 1H - otkstouarotiijee ycrpoiicteo HKP 2
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Puc. 10. Cxema ynpaBneHus U curHanusauuu YIII™:

1P - pybusnibHUK TpexmosmocHbli P 32, 250 A; 2AB - aBTomMaTuueckuii Beik/touaresns A 3120, 500
B, 100 A; 5ITP - npepoxpanuTesns [T 10; KY - kmtou ynpaBnenus [1 YIII Bd-1a, 46 A; 3AB+5AB
— aBTOMaTH4ecKuii BeIKrouarenb A 3120, 40 A; 6AB - aBTomaTrueckuii Beikmouarens A 3120, 500
B, 100 A; 1TIM +3I1IM - nyckatenb MarHuTHbIN [TA 322, 380 B; PHG6 - pene Hanpsibkenust PH 54/320;

PT7 - pene Toka PT 40/6, 1,5+6 A; 1KO;+3KO; - kHonka KE 011-1; 1KO,+3KO, - kHorika KE

011-1; 1KB;+3KB; - kHonka KE 011-3; 1KB,+3KB; - kHorika KE 011-3; 2J713+4JI3 - apmaTypa
CUTHabHas C 3eseHo miH30i - AC 220; 3C-+5C - conportusnerne I13 50, 3300 Owm;
I'yga. - cupena CC 1, ~220 B, 40 Bt; TK - THPHCTOPHBIN KOHTaKTOp

1.4. yroracsiye KaTyLIKW Ha MEPUOJ TUIABKU AO/DKHBI ObITh OTK/IFOUeHbl. UTOOBI COXPAHUThL B
pabote TpaHcdopmarop HampsbkeHus: Thra HTMU, HopMmanbHO paboTaroiiuii C riryxo3a3emyieHHON
HEWTpanblo, B 3a3eM/SIIOLIMK TPOBOJ €ro HeWTpand HeoO0XOJWMO BK/IIOUMTL KOH/IEHCATop,
MpeIOTBPALIAOIIME TIPOTEKAaHWe TOKA M0 0OMOTKAaM TpaHC(OpMaTopa, U aKTUBHOE COMPOTHUBI/IEHHE
Iuis1 mipefioTBpaiieHust (eppopesonanca (puc. 11). Ilpm sTOoM u30/sLMsT HEHTpaJbHOTO BbIBOZA
TpaHchopMaropa HamnpsDKeHWsT [JO/DKHA BBIIEeP)KUBATh JIOTIOJHUTEBHO Ha/IOXKeHHOe TIOCTOSIHHOe
HarpspkeHye. I103TOMy Ha MepUo/ T/IaBKU roJiosiefa TpaHcopmaropel HTMU-6-66 1 HTMI-10-66 ¢
v3osisALMel HelTpanbHOro BbiBoZA A0 1 KB (Bbimyckaemble ¢ 1968 r.), ranbBaHUYeCKH CBS3aHHOW C
YIII', 0/mKHBI OTKTHOUYATBCS.
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Puc. 11. Cxema BkmoueHus TpaHcopmaropa Harpspkenust HTMU 6-10 kB (Beimycka o 1968 r.)

as a

1.5. Tpancdhopmatopsl HampsbkeHus HK®, mogkmoueHHble K JIMHUM, Ha KOTOpOM
npe/lyCMaTpUBaeTCsI T/IaBKa T'oj10/ie/ja MOCTOSTHHBIM TOKOM, JJOJDKHBI OBbITb IPHCOeIUHEHBI C TIOMOILBIO
KoHJieHcaTopa (puc. 12), m1bo OTK/II0UEHBbI.
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Puc. 12. Cxema nogxsroueHust TpaHcdopmaropa HanpspkeHnst HK® k miHuM, Ha KoTopoit
peJlyCMaTpUBaeTCsl IUIaBKa roJiosiefia MOCTOSHHBIM TOKOM

1.6. Ecyit mpeobpa3oBarenu /1S T/IaBKY TOJI0/Iela YCTaHOB/IEHBI Ha MO/CTAHIUN C CUHXPOHHBIMU
komrieHcaTopamu (CK), To TOKU BBICIIMX FapMOHUK, FreHepUpyeMble peoOpa3oBaTesieM, 3aMbIKarOTCs
yepe3 cucreMy u CK. YacTb TOKOB BBICILIMX FapMOHMK, 3aMblKaromjuxcs yepe3 CK, mpuBoguT K
JIOTIOJTHUTE/IbHOMY HarpeBy ero poropa. C yBe/lMyeHWeM TOKa IJIaBKU U COOTBETCTBEHHO TOKOB
BbICIIMX rapMoHMK B CK HarpeB poTopa MOXXeT AOCTUTHYThb MpefiesibHO jomyctumoro. Ha puc. 13
TpUBeJleHbl  3aBUCUMOCTU TIPeJe/IbHOTO TOKa IU/IaBKM OT MolHOCTU K3 Ha mmHax 6-10 kB
(9KBMBaJIEHTHOT'O COTIPOTUBJIEHUS CUCTEMBI) C YUeTOM AOMNOJHUTeNbHOro HarpeBa CK ToKamu BBICIIMX
rapMoHuK. Ecnmyi peanbHbBIi TOK IUIaBKMA TIpeBBINIAeT JOMYyCTHMble 3HaueHus (cM. puc. 13),
CUHXPOHHbIE KOMIIEHCATOphl HA TEpUOJ] TUIAaBKU HeoOXOJAUMO OTK/IoYaTh. [IpM HEBO3MOXXKHOCTH
otkmouenuss CK moc/ie[oBaTesIbHO C HUMU JIO/DKEH ObITh BKJIFOUEH PEaKTOpP, OrPAaHUUMBAIOIINE UacTh
TOKa rapMOHHUK, 3aMbIKatoiierocsi uepe3 CK. CompoTHB/IEHHs peakTopa MOTYT OBbITb HalZIeHbI 10 PHC.
14, a peakTrBHasi MoiHOCTE CK Mo>keT ObITh ompe/iesieHa 1o puc. 15.
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Puc. 13. [JorycTiMBIN TOK I/IaBKY T'0J10/1e/la TIpY NapasuiesibHO# paboTe YTII' ¢ CHHXPOHHBIM
komrmeHcaTopoM (CK):
1 - cunxponHb KomneHcatop KC 15000 - IT;
2 - cuaxpoHHBIN KomrieHcatop KC 30000 - II:
3 - cunxpoHHbIi KoMrieHcatop KCB 37500 - 1II;
4 - cuHXpoHHBIN KoMiteHcatop KCB 75000 - 1T
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Puc. 14. Conporusnenne peakropa B ier CK nipy pa3nuuHbIx ToKax my1aBku (Iq):
1-3 - g cunaxpoHHbIX KoMmreHcaTopoB KC 15000, KC 30000 u KCB 37500 mipu 1; = 1200 A;
4-7 - nnsg cuaxpoHHbIX KoMrieHcatopoB KC 15000, KC 30000; KCB 37500 u KCB 75000 npu 1; =
2400 A; 8-11 - To »xe nipu I; = 3600 A
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Puc. 15. MakcumainbHasi MmoljHocTh CK ¢ peakTopoMm B Ll cTaTopa:
1 - cunxponsbii Kommnencatop KC 15000;
2 - cuaxpoHHbIN KoMrieHcaTop KC 30000;
3 - cuHXpoHHbIY KoMrieHcatop KCB 37500;
4 - cunxpoHHbIit KomneHcatop KCB 75000

1.7. Eciu mipeobpa3oBaTenib NoOAK/IOUaeTcs K muHaM 6-10 KB ¢ koHjeHcaTtopHoit Gartapeeli, TO
BBICILIIE TaDMOHUKH TOKa, TeHephpyeMble MpeoOpa3oBaTesieM, BBI3BIBAIOT [OTOJHUTEILHBIA Harpes
KOHJleHcaTopoB. IlpesienbHble TOKM IUIaBKU TI0 YCIOBHUIO JOMYCTHMMOIO JOIOHUTE/BHOIO Harpesa
KOH/IEHCAaTOPOB BHICILIMMY FapMOHMKaMH TOKa OMNpefe/sitoTCs 10 KpUBBIM puc. 16.
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Puc. 16. [JomyCTUMBIN TOK TJIaBKH rOJI0/Iefa Mpy napasuiesibHoi paboTe YIII ¢ mIyHTOBOM
KOH/IeHCaTOpHOI baTapeeii:
1 - myHTOBast KOHJeHcaTopHast 6aTapest 10,6 Miq;
2 - myHTOBasi KOH/leHcaTopHast 6arapest 6,1 Meqp;
3 - myHTOBast KOH/leHcaTopHast 6atapest 5,3 Mgy

1.8. [lomyckaeTcsi HWCIIO/b30BaHWE KOHTypa 3a3eM/IeHHs TOJCTaHLMH B KauecTBe pabouero
3a3eMJ/IdTeNsT MpY TIIaBKe rosojeAa TokoMm g0 1200 A. B stoM ciydae mnpucoeuHeHUWe TOHOCA
npeobpa3oBatesii K KOHTYpPY TIOACTAaHLMM C Lelbl0 00eCreueHrs TEePMHUECKOW CTOMKOCTH
TOPU30HTAIBHBIX U BEPTHKa/JbHBIX 3/IEKTPOZOB 3a3eM/IMTeNs, a TakKe [Ji YMeHbIIeHHs I1aroBbIX
HarpspKeHUH JO/HKHO ObITh BBITIOJIHEHO TPeMs JIyyaMu (CeueHHe KOTOPBIX AOJDKHO ObITh POBEPeHo Ha
TEePMUYECKYI0 CTOWKOCTBb) U PACXOZSIMMIUCS B Pa3Hble CTOPOHBI OT TOUKU MPUCOeAWHEHUS K TTOJIFOCY



Ha paccTtosinie He MeHee 50 M. [TpH 3TOM KaKJjblii JIy4 ZOJDKEH OBbITh COeJHEH C 3/IleMeHTaMH KOHTYypa
BO BCeX TOUKax IepeceyeHusl. BO3MOXXHOCTb HCIOIB30BAHUSI KOHTYpa 3a3eM/IeHHMSI B KauecTBe
pabouero 3a3emnuTenss Tpy Tokax cBbiie 1200 A TpebGyeT 3KClepUMEHTAIbHON TIPOBEPKU WU
060CHOBaHUs B K&XK/JOM KOHKPETHOM Clyuae.

KoHTyp nogcTaHyy, UCIo/b3yeMblil B KauecTBe pabouero 3a3eM/uTeIs, JO/DKeH ObITh 3alljuilieH
OT TepMHuecKoro nopakeHus (puc. 17 u 18).
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Puc. 17. 3aiura KOHTypa 3a3eM/IeHHs TIOACTAHI[UU, UCTIOIb3yeMOr0 B KauecTBe pabouero B cxemax
T/IaBKH rojiosiefia C BO3BPaTOM TOKa uepe3 3eMIT0
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Puc. 18. Cxema 3dlIUTLI CETU MEPEMEHHOT'O TOKA IMPH BO3PACTAHWK PACTEKAHHSA TTIOCTOAHHOI'O TOKa
T1IJIaBKH I10 CeTHu

1.9. TIpu WCIIO/IB30BAHUK KOHTYPA 3a3eMJIEHUsI TIOCTAHI[MM B KauecTBe pabouero 3a3eMidTesis,
TIOSIBJISIFOITIEECST Ha HEM TIOCTOSIHHOE HaITpsDKeHHe TIPUBOJUT K MPOTEKaHWI0 YaCTH TOCTOSIHHOTO TOKa
TJIaBKHU uepe3 ryxo3a3eM/IeHHbIe HelTpaiu TpaHC(hOopMaToOpOB, YCTaHOBIEHHbBIX Ha 3TOW MO/CTAHIUH.
ITO NMPUBOJUT K HEKOTOPOMY YBETMUEHHIO TOKA XOJI0CTOr0 X0/ia U IMOTephb B CTa/IM TPaHCHOPMATOpPOB.

HomycTrMble 3HaueHUsI TOCTOSIHHBIX TOKOB B OZIHO(A3HBIX TpaHCOpMAaTopax, OTHECEHHbIE K
aMITIMTy/ie TOKa XOJIOCTOTO XO/j@a TpaHcgopmaTopa MpH HOMUHAILHOM HAIPSDKEHUH, TPUBEJIEHB! B
Tabmn.1.

Tabmura 1

IIpepenpHbIe 3HaUEHHUA MOAMarHMYNBAKIINX TOKOB 1A 0AHO(a3HbIX TpaHchopMaTopoB

Tox B dpaze I, =I,/1 .
Matepuran MarHUTOIPOBO/A ” ”
U,, =11 U, =115
XoJiolHOKaTaHasi CTalb 1,9 3,75
['opsiuekaTaHasi CTaib 1,2 2,0

JonycTtrmble 3HaYeHUsI TOCTOSTHHOTO TOKAa B TpexXda3HbIX TpaHChOpMaTopax pa3HOW MOIIHOCTU Sy
B 3aBUCHMMOCTH OT paboyero HanpspKeHust IprBeieHbl Ha puc. 19 u 20.
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Puc. 19. [JorycTrMble 3HaU€HUS TTOCTOSTHHOTO TOKA MO IMarHUUHUBaHUS TPaHC(HOPMaTOPOB
(aBTOTpaHC(OPMaTOPOB) C MarHUTOITPOBOJAMU 13 TOPSUEKATaHOU CTaJTH:

I, - OTHOCUTe/ILHOE 3HaUeHKe MOCTOSTHHOTO TOKA, MPUBEIeHHOe K aMILIUTY/le HOMMHAIBHOTO TOKa
Tpacdopmaropa; U, - A0MyCTUMOe MepeMeHHoe HarpsbkeHue (pabouast MHYKLWs)
BO30y>Kzaro1eii 00MOTKM TpaHcdopmaTopa
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Puc. 20. JJorycTrMble 3HaYeHUsI TOCTOSTHHOTO TOKA M0MarHA4YMBaHKs TPaHCOPMaToOpoB
(aBTOTpaHChHOPMATOPOB) C MarHUTOIIPOBOAAMH U3 XOJIOJHOKATaHOM CTau
O603HaueHwus Te XKe, UTO Ha puc. 19

1.10. Ilpu mpoBefieHMM pacyeTOB I10 OMNpeje/leHUI0 3HaueHWH IMOCTOSHHOTO TOKa B HeHTpassx
TpaHC)OpPMaToOpoB HEOOXOJVMO TPUHMMATh COIMPOTHBJEHWS KOHTYDOB 3a3eMJIeHHs MOJCTaHIUN
MOCTOSTHHOMY TOKY B OCEHHe-3UMHMUI 1epro/,.

Ecnu 3HaueHUs] TIOCTOSIHHBIX TOKOB TIPEBBIMIAIOT [JOMYCTHMBlE, B HelTpaau TpaHC(OpMaToOpoB
(aBTOTpaHcopmMaTopoB)  CilefiyeT  BK/IIOUMTH  YCTpoiicTBa 3a3emseHust Heltpanu  (Y3H),
TIPeTSITCTBYIOIIME TIPOTeKAHUI0 B HUAX TTOCTOSIHHOTO ToKa (puc. 21 u 22).
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Puc. 21. CxeMa noAK/IIOUeHHs1 yCTpoUCTBa 3a3emsieHust Heiitpanu (Y3H):
a - ¥Y3H B Helitpanu aBToTpaHcdopmaropa; 6 - ¥Y3H B HeliTpanu BoibTOZ00aBOYHOTO
TpaHcdopmaropa
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Puc. 22. yCTpOﬁCTBO 3a3eMJ/IeHUudA HeﬁTpa]’[H TIpH IJ1IaBKe roJiojiesia C NCI0/ib30BaHHEM KOHTYpa
3a3eMJ/IeHUdA MOJACTAaHLIMN B KaUeCTBe pa6oqero 3azemutesisg YIII'

OcHoBHbIM 37iemMeHTOM Y3H sBnsiercs koHfeHcatop IE (cm. puc. 21), BK/IFOUeHHBIN
rocsiefioBaresibHO C mipefioxpanutesieM [TP. [Insi orpaHuueHus repeHarnpspKeHUM, BO3HUKAMOUIIUX Ha
KoHZleHcaTope IE Nnpy KOPOTKUX 3aMbIKaHUSIX B CeTH, YCTaHABIUBAETCS LIYHTUPYIOIINNA TUPUCTOPHBIN
koHTakTop (TK). Helitpans 3amuineHa WCKpPOBbIM TipoMexkyTKoMm WII, cpabaTbiBaromum mpu
TIOsIBJIeHUY HarpsUKeHUsd I10c/1e Tieperopanus npegoxpanuress I1P. Ilpu nossnenuu Toka B TK unm B
WIT BkmouaeTcss KOpoTKo3aMblkatenb K3, 3asemsisitoiuii Helitpanbs Hariyxo. Ha puc. 23 nprBefieHbI
CXeMbl BTOPUUHBIX Lemeit ¥ 3H.
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Puc. 23. Cxema THpUCTOPHOTO KOHTakTOpa ¥ 3H 1 Lienu BTOpHUHOM KOMMYTaLIWK:
1T, 2T - Tupucrop; T630; 3T - Tupucrop KY 201E; A1-16, 121-1027 - nuog M 2265;
1C, 2C - pe3uctop MJIT2, 160 Owm; 3C - pesuctop MJIT2, 220 Owm; 4C - pe3ucTop peryaupyemblit
I1I13, 220 Owm; 3E - kKouzaeHcaTop @MT4-12; 2TH - tTpanchopmatop ogHodasusii HOM 6, 3000/100
B; 11H, 2[IH - nenmurens Hanpspxkenust Habop 13 50, 200 Bt; 10PII - pesie mpomexxyTouHoe PIT 23,
220 B; JI3 - apmaTypa curHanibHas ¢ 3eneHoit miH30i AC 220; JIK - apMaTypa cUrHaibHasi C KpacHOM
nmuna30M AC 220; TII - tpancdopmarop 0CO 0,25, 380/36; AB - aBTomat AK 63, 4 A

1.11. Tlpu BK/IIOUEHMM KOpPOTKO3aMbikaTens Y3H ycTaHOBKa IJIaBKU TOJofe[ja [O/DKHA ObITh
OTKJTFOUeHa, 4TOObI M36e)KaTh pacTeKaHHsl TOCTOSHHOTO TOKA B HEHTpanu.

Ecmu Y3H pasMeltieH Ha ofHOM mnozctaHuuu ¢ YIIT, To oTkmoueHue YIII' mipu BK/IHOUeHUH
KOpOTKO3aMbIKaTenss Y3H MoXKeT TIpOM3BOJUTLCS OT OJIOK-KOHTaKTa WM PeJie-MOBTOPUTEIS
KOPOTKO3aMbIKaTess.

Eciu Y3H pa3melijed Ha Mo/CTaHIuM, coefivHeHHol ¢ YTIT oborpeBaemMoli nuHUeH, TO cliefyeT

MpeJycMaTpuBaTh CrHeLyanbHyl cxeMy (puc. 24, 25), MO3BOJISIIOLIYI0 aBTOMaTUYeCKM OTK/IOYaTh
VYIIT" ipu cpabaTeiBaHUM KOPOTKO3aMbIKartenst Y 3H.
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Puc. 24. Cxema otkmouenust YTII' ipy cpabaTbiBaHWM Ha OKOHEUHOM TIO/ICTAHIUM 3aLUThI OT
pacTeKaHUsi IOCTOSTHHOTO TOKa T/IaBKH, BO3/IeHCTBYIOIIel Ha KOPOTKO3aMbIKaTe b, TTOJK/TFOUeHHbIN K
TpoOCy:
1TT, 2TT - Tpanchopmarop Toka TOH/I 35M; TC - Tpanchopmarop cumosoit 0C0 0,25, 0,25 kBT,

220/36 B; PT - pene Toka PT 40/6, 1,5+6 A; PB - pene Bpemenu OB 132, 220 B; PY - pene
ykasarenbHoe PY 21/0,5, 0,5 A
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Puc. 25. Cxema 3a1uThl CeTU IepeMeHHOro Toka ¢ Y 3H npu pacrekaHuy IOCTOSIHHOI'O TOKA
TI71aBKU



1.12. COopka cxeMbl COeJWHEHHS TPOBOJOB BJI mpu mjaBKe MPOU3BOAUTCS C TOMOILBIO
TepeK/Iovarollero yCTporMcTBa, HarpuMmep, COracHO puc. 26. Pasweaunurenu ycrpoiictea P-6, P-7 u
P-8 0/DKHBI COOTBETCTBOBATH Kiiaccy HanpsbkeHus BJI. OcranbHble pasbesunurtenu (P-1, P-2; P-3, P-
4 u P-5) - knacca 35 kB.
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Puc. 26. CxeMa nepek/IrQuaroLero yCTporMCcTBa A/isl 0JBOAA MOCTOSIHHOTO HapshKeHUs TIaBKU
K 00XO/HOH CHCTeMe IUH

1.13. C uenbto obecrieyeHUsi BBICOKOYACTOTHOM CBs3u 1o oborpeBaemoii BJI 1enecoobpasHo
BBITIOJTHUTh MO/IBOJ, TOCTOSTHHOTO TOKA K MpoBozaM BJI Takum o6pa3om, utoObl OH rpoTekan yepe3 BY
3arpafiyTeNld WM YCTaHOBUTb B Lenud mpeoOpa3oBaTelss Ha CTOPOHE TIOCTOSIHHOIO —TOKa
JIOTIOJTHUTE/IbHBIN 3arpaZiuTesb.

1.14. Tlpu HeoOXOOUMOCTH pEryidpOBaHusi HampsokeHus B YIIIT ¢ HECKOJTBKUMHU
npeobpasoBaTesiiMA  KOKJbIM M3  HUX  Ije/lecooOpasHO  IOJK/IIOUUTH  uepe3  OT/ie/IbHbI
TOKOOTPaHWUMBAIOILIUN peakTop, a MeX[y peakTopaMW YCTaHOBUTb pa3beJUHWTENM, HalpuMmep, B
COOTBeTCTBUM C pHUC. 27. DTO MO3BOJISIET Pery/IMpoBaTh HarpsyKeHWe IUIaBKA H3MEeHeHUeM 4uc/ia
peakTOpOB, BK/IIOUEHHBIX MeXJy LIMHaMM U npeoOpa3oBarenieM, b0 CoefMHEHMEM KX IO CXeMe
JeJTUTeNIs HAMPSDKeHUST U TeM CaMbIM PaCLIMPUTh JUAria3oH JJIMH U CeYeHUH MPOBOZIOB 000TrpeBaeMbIX
BJI. TIpu 3ToM MO>eT ObITh COKpAILleHO KO/MUYecTBO ¥ 3H, ycTaHaBIMBaeMbIX Ha MOJCTAHLUAX CETH.
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Puc. 27. Cxema YIII' ¢ paciMpeHHBbIM Jyarna30HOM CTYIeHUaToOro peryJMpoBaHus HalpsDKeHUs

INopacranuum c 6;10kamu aBTOoTpaHcGOpMaTop - Bo/IbT0A00aBoUHbIN TpaHcopmaTop

1.15. Ha mopcranuusx c 670KamMu aBTOTpaHC(OPMATOp - BOIBTOA00ABOUHBIA TpaHCHOPMATOp
(AT-BAT) v mpy UCIOb30BAaHUM BBIMIPIMUTENIST 11€/1ecO000pa3HO BBIMOJHUTh MCTOUHHUK TIIABKU
roJIoiefia C PeryMpyeMbIM TOCTOSTHHBIM TOKOM IJIaBKM M TeM caMmbiM obecrieunts oborpe BJI B
[IMPOKOM /IMaria3oHe [JIMH U CeYeHuH poBo/ioB. st 3Toro cobupaercs cxema AT-B/IT, ornvcaHHas B
pa3z.3.3 "PyKoBosAIMX yKa3aHUM M0 T/1aBKe roJiosiefa”, u.1, OTJIMYaroIiascs OT Hee JIUIIbL TeM, UTO K
B030yxatomeit oomoTke (BO) BT nipucoesyHeH BBINIPSIMUTETb. [[aDMOHUKY BBINTPSM/IEHHOTO TOKA
MOTYT BbI3BaThb IepeHaNpsDKeHNsi Ha MHYKTHBHOM CONPOTUB/IEHWM HArpysKu BeIpsaMuress - BJL
ITosTOoMy AJ11 OrpaHMUeHHs] 3THUX TlepeHanpsDKeHWI TMapasienbHO BBIBOJAM IIOCTOSIHHOTO TOKa
BBINIPSIMHUTENST YCTaHOB/IEHbI (UABTPbI BTOpOM U 1mectod rapMmoHuk. YIII' (puc. 28) sBnsercs
reHepaTOpOM IapMOHMK HarpspkeHMs, a He Toka. Cxema peseitHo# 3awuThl YIII' nprBeZieHa Ha pucC.
29 u 30.
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Puc. 28. Cxema NOACTaHLMU C BOJIBTO/100aBOYHBIM TpaHCPOPMaTopoM B 0011Iel yacTi 0OMOTKU
aBTOTpaHcdopMaTopa U BLIIPSMUTE/IEM, COCTAaB/ISIOIIMMY UCTOYHHUK 33JaHHOTIO TTIOCTOSIHHOTO TOKA
JJ1s1 TUIaBKU TOJI0JIeja:
D2, D6 - punbTpeI 2-i U 6-1 TapMOHUKH, cooTBeTCcTBeHHO; T11 - Tpancdopmarop nomxura BIBK
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Puc. 29. TpuHIMnyanbHas cxema pesieiHoi 3amutsl YIITT, paboTarolieit B peXkuMe HCTOUHHKA
3a/JaHHOT0 TOKa:
1PHT+3PHT - pene toka PT 40/2; 7PT - penie Toka PT 40/P-5; 17PT - pene toka PT 40/6;
8PC — pene conpotussnieruss KPC 2, 5 A, 100 B; 9PT® - ¢punsrpoBoe pesie PTD 7/2;
10PH+12PH - pene Hanpsbkenust PH 54/160; 13PH~+15PH - pene Hanpsbkenust PH 53/220;
18PH - pene toka PT 40/10; 161 +4BU - 610k ucneitatensHbiii BU 6; 5BU - 610K UCObITaTe/TbHbIN

B 4
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Puc. 30. Cxema pesneiiHoit 3amutbl YT, paboTaroiieii B peXxrMe UCTOUHMKA 3a/JaHHOTO TOKa.
OnepaTyBHBIe L|eMU:
1PII - pene npomexxytousoe PIT 212, 220 B; 2PII - pene npomexyTtouHoe PIT 213, 220 B, 2 A;
3PI1, 4PI1+6PII - pene npomexxytouHoe PIT 23, 220 B; 1PB - pene Bpemenu 3B 123, 220 B;
2PB, 3PB - pene Bpemenu OB 113, 220 B; [I - auox kpemuueBsiit [ 205; C - pesucrop I19 50,
4500 Om; 1PY+7PY - pene yka3arensHoe PY 21/0,015; 8PY - pene yka3zarensHoe PY 21/0,025;
PT® - dpunsrpoBoe pesie PTD 7/2; 1H+6H, 8H - otkmouatomee ycrpoiicteo HKP 2;
7H - otkitouatoniee ycrpoiicteo HKP 3

1.16. JomyckaeTcs oc/iefjoBaTe/IbHOE U Mapasile/ibHOe BK/IOUeHHe rpeobpa3oBareriei, MUTaeMbIX
or BT, ¢ mpeobpa3oBare/siM{, NWTaeMbIMM OT LIMH HHM3KOIO HArlpsDKeHWS TOJACTaHLUM uepe3
TOKOOTPAaHMUMBAIOLIIe PeakTopkl (puc. 31).
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Puc. 31. Cxema noacranipu ¢ 6mokom AT - BAT u YTII' OCTOSIHHBIM TOKOM
IMopcTaHIMY C IIYHTHPYIOIUMH KOH/leHCaTOpHBIMHU OaTtapesavu (IITIKB)
1.17. Ha mojcTaHI[UM C IIyHTHPYIOIIeH KoHzeHcaTtopHou Oatapeeit (IIIKB-1) 35-110 kB moxer

OBbITH BBITIOJTHEHA YCTaHOBKA /sl TUIABKW TOJIofiefla C PeryiMpyeMbIM TOKOM. Ee 3eMeHTBI MOryT
WCTI0/Ib30BaThCs TakKe [JIs Pery/IMpOBaHus peaKTUBHOU MOLIJHOCTH (puc. 32).
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Puc. 32. Cxema NofiCcTaHLIMU C KOMILJIEKCHOM YCTaHOBKOM JJIs1 pery/1vpoBaHUs MOLHOCTH
LIYHTOBOM KOHJeHcaTopHoU b6arapen (ILKB) v ryiaBku rononesa Ha BJT

1.18. Tlpm mumaBke rosonena mocnenoBaresisHo ¢ IIIKB-1 k ee HelTpaay MOAK/IIOYAeTCS
perynupoBouHoii o6motkoit (PO) BosbTOf00aBOUHBIA TpaHchopmatop (BAT). Bosbyxaaroras
obmoTtka (BO) BAT coeautena ¢ otaensHoi cekipedi mun (CII 10 kB). K CII 10 kB mogk/toueH
nipeobpa3oBaTenb. CeKIMOHHBIN BhiKIouatenb 3B otkmoueH. Tok IIIKB, nporekas uepe3 PO BT,
HaBoguT ToK B BO B/IT. HaBefeHHbIN TOK BBINPSAMIISETCS TIpe0Opa30BaTe/sieM U 3aMbIKaeTcsl 4epes
oborpeBaemyto iMHHIO. TOK B CXeMe Orpe/iesisieTcsl HanpsbkeHueM u conporusnienvem KB, T.e. BAT
pabotaeT B pe>kxuMe TpaHChOpMaTopa TOKa C peryiaupyeMbiM Ko3hGHULIeHTOM TpaHC(HOPMaLIUH.

B cxeme ycTaHOB/IeHbI OBICTPOJEHCTBYIOIIUN YTOBOWM BBICOKOBOJBTHBIA KOPOTKO3aMBIKATe/lb
BJBK-1 v myHTUpYyIOIIMI BBIKIHOYaTes s 2 B, Ha BK/IOUeHHe KOTOPBIX AeHCTBYIOT 3amuThl BT,
npeobpa3zoBatesisi U oborpeBaeMoro KoHTypa. BJ/IBK-1 TipeaHa3HaueH Takke /I 3alllUThI
060pyZoBaHUs OT IlepeHanpsbKeHui 1ipy 06pbIBax B 060rpeBaeMoM KOHTYPe.

1.19. inst pery/ivMpoBaHUs peakKTHBHOW MOLHOCTU B HerososieAnblt nepuoy IIIKB-1 va BO BAT
ToZlaeTcst HarpsbkeHYe BKroueHust 3 B. TIpeoOpa3oBaresib MIaBKU MPH 3TOM J0/DKEH ObITh OTK/TFOUEH.
Peryymupyemoe nHanpspkenue BT wusmensier HanpspkeHue Ha IIIKB-1 v Tem cambIM peryaupyer
MOIIIHOCTh, reHepupyemyto IIIKB-1. C pensto 3amurel BAT oT atMocdepHBIX NepeHanpsbDKeHWH B
OOBIUHBIX YCIOBUSIX SKCIUTyaTalL[|H, a TAaK)Xe Pery/JMpoBaHus HarpsbkeHust Ha mmHax HH mapannensHo
ero Bo30Oy)xarolieii 0OMOTKe ycTaHaB/IUBAIOT AoroHuTenbHy 0 IITKB-2 He6ombioii MOIHOCTH (CM.
puc. 32).

TuroBble cxeMbl pesieliHOM 3allUThl, aBBTOMATHKU U yIIpaB/ieH!sl IpUBeJieHbl Ha puc. 33-39.
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Puc. 33. Cxema pesieiiHO# 3al{UThl KOMILJIEKCHOM yCTaHOBKH J/151 peryarpoBanus MolijHoctH [IIKB
Y TJIaBKY roJiofnefa:
1K3, 2K3 - kommiext 3aumr K39, 220 B; K3 - kommiekT 3amumr K312, 220 B; 1PI1+3PI1 - pene
toka PT 40/P-5; 4TH - tpanchopmatops! Hanpsbkeruss HOM 10, 10 kB; 1PTH+6PTH - pene
maddepenrmansHoe PHT 565; 4PTT+6PTT - pente Toka M3T 11, 10 A; KPC 2 - pene conpoTHB/IeHNS
KPC 2,5 A, 100 B; 6PT, 10PT, 11PT - pene toka PT 40/6; 12PT+15PT - pene Toka PT 40/6;
7PT=9PT - pene Toka PT 40/P-5; 3PT+5PT - pene Toka PT 40/2; 1BV +3BU - 610K
ucneitarenbHeli BU 6; 4B+ 6BU - 610K ucneitarensusiii BU 6; 761, 86U, 1151, 125U - 610K
ucnbitaTenbHbili BU 4; 961+ 10BU - 6710k vcnbiTaTenbhblid BU 6; 1P, 2P - pybunbruk P 32, 250 A;
1AB, 2AB - aBromat AK 63; 1E, 2E - kongencarop MBI'TI, 5 mx®, 500 B; 1T1T=3I1IT -
TIPOMEXKYTOUHKIN TpaHchopmarop; 1PH-+3PH - pene nanpsokennss PH 53/200, 50--200 B; 15PH,
16PH - pene Hanpsbkenus PH 58, 50+200 B; 1KPE - ycrpoticteo 610kupoeku KPB 12, 100 B; 4TTI -
NpoMeXXyTouHbIi TpaHchopmarop TEC2-0,1, 220/127 B; 1PB - pene Bpemeru BC 10-33; 1 var -
Bapmetp [1335-1; 1 varn - cueTurK peakThBHOM 3Hepruu CP4Y, 100 B, 5 A




Toawe -
iraa 47 A8 wae

—— . A TOD 2=
| NORRCR AT
e #HO =B
e

2THa 2P rE' 248
--.,__din___ T Hep o -
MO TOD

— LIRS -

T— LS 35xB

8500  CE ke oeas
"

:Fl Sereggeomes
E“J 2ar g
= anr

MOKEL MO
iEre 260 ¥y

HOED Q-

3 g
E
L{gnned MIMWD

Cs

B cxdpre
PeErymTORa Saema

Puc. 34. PeneiiHas 3a1yTa KOMIUIEKCHOW YCTaHOBKY /7151 perynupoBanus MoiHocty KB u
IJIaBKU roj1oieia.
Henu Hanpsokenus: LIKB
O603HaueHwus Te XKe, UTO Ha puc. 33
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Puc. 35. Llemnu yripaBneHrs KOMITIEKCHOM YCTaHOBKHY [jisi peryaupoBanus MotHocTH KB u
I/IaBKU roJI0/ea:
4ATll, 5AII - aBromat AK 63; 1KY, 2KY - kmou ynipasnenus I1 YII; 1PEM, 2PBEM - pene
npomexxytousoe PIT 232, 200 B; 1P®, 2P® - pese npoMexyTouHoe ByxrnosunonHoe PIT 8, 220 B;
11PIIO, 12PTIO - pene npomexxyTouHoe PI123, 110 B; 11PIIB, 12PTIB, 21PIIB, 22PIIB - pene
npoMmexxytouHoe PIT 252, 110 B; 21PITO-22PIIO0 - pene npomexxyTtouHoe PII 23, 110 B;
36PII, 24PII - pene npomexxytounoe PIT 23, 220 B; 25PII, 26PII - pene npomexxytounoe PIT 252,
220 B; PIIB - pene noBTopHoro Bkatovenus PIIB 58, 220 B; 11PH - pene Hanpspkenuss PH54/160,
40+160 B; 10PB - pene Bpemenu 3B 114, 220 B; 3PY - pene yka3zaTtenbHoe PY 21/1, 1 A;
1AII - aBTomat A3144; 2AIl - aBromaTt A3144; 6C, 7C - conpotusnenue [15B 100, 1 Owm;
9H - otkmouatoitiee ycrpoiictBo HKP 2; 27H, 28H - otkitouaroiijee ycrpoiictBo HKP 2



Lot Wikl

CT:"“JNE

gan

e
ALLITRASLLR

— -
e T
b

Kopsttrasu]

APKH A

Chepamuiiupe  yenu_ Desymmmgpd

LLL il

]
a Pony
e B Comer
i’ bR 06000 -
mnﬂ@*
MEHUR
[P
8 | PRBLIARTICD
Anovew”
Cupmedn

TR
!

gl CLUEMOALLR AL

e W
Lignc

R T ¥
. Micowce ™

Ljere

§

o sh
| Boviiie ™

Puc. 36. Llernu aBTOMaTHKK KOMILJIEKCHOM YCTaHOBKU 151 peryaipoBanusi MotjHocTH [IIKB u
TUIaBKU rososnesa:
9AII - aBToMat AK 63; BK - 610Kk KOMaH/IHbIM aBTOMaThuecKuii perynupyembiii APKOH 1;
4KY - kmou ynpaBnenus KB 11; PKB, PKH - penie npomexxytounoe PIT 23, 220 B;
27PI1, 28PII - pene npomexxytouHoe PIT 252, 220 B; 29PY - pesne ykasatensHoe PY 21/0,025;
0,025 A; JIb -namna curHansHasg AC 220
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Puc. 37. Cxema aBTOMaTUKU pery/IMpOBaHUsl HarlpshKeHUs] KOMITIEKCHOM yCTaHOBKH /151
perynvpoBanus MomHocTy IITKE v nnaBku rononesa
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Puc. 38. Llenu ynpaBieHusi, CUTHanu3aUyu U Lenu nogpkura b/IBK KoMIl1eKCHOM yCTaHOBKY [ijist
perynvpoBanus mowHocTy IITKB v nnaBku rononepa:

3AITI, 7AIl - aBTomat A 3144; 6AIl - aBTomat AK 63; 3KY - kitou ynpaBnenus KB 1111ala;

3PEM - pene npomexyTtouHoe PIT 232, 220 B; 31PIIB, 32PIIB - pene npomexxytouHoe PIT 252, 110 B;
31PIIO, 32PIIO - pene npomexyTtouHoe PIT 23, 110 B; 3P® - pene npomesxyrouHoe PII 8, 220 B;

12PH - pene Hanpsbkenus PH 54/320, 160320 B; 8C - conpotusnenue I19B 50, 1 Owm;
11C - conpotusnenve CH 4; 12C+-16C - conporusnenue [15B 50, 3000 Om; 21PY +28PY - pene
ykasarenbHoe PY 21/0,015, 0,015 A; 1JI3+3JI3 - apmarypa curdanbHas AC 220;
1JIK+3JIK - apmatypa curHanbHass AC 220
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Puc. 39. Lleru TpanchopMaTopoB HarpsokeHVst 10 KB KOMIT/IEKCHOM YCTaHOBKY [Ijist
perynupoBanus MolHocTy KB v niiaBku rononepa:
3AB, 4AB - aBromar AK 63; 5PH~+7PH - pene nanpsvkenus PH 53/200, 50 200 B;
8PH~+10PH - pene Hanpsbkenust PH 53/60 [I; 2 var - Bapmetp /I 335-1; 2 warn - cueTuuK
peakTuBHOM 3Hepruu CP4Y, 100 B, 5 A; 17PH+19PH - pesne nanipsbkerust PH 53/60 [;
35H - otkmouaroiiee ycrpoiictBo; KPC-2 - pene conporusnenus KPC-2, 5 A, 100 A; 2KPb - pene
HanpsbkeHus E 511, 100 B

2. CXEMBI, PACUET PEXXMMOB PABOTBI 1 30HBI IIPUMEHEHWSA ITVIABKH
I'OJIOJIEJA ITIOCTOSAHHBIM TOKOM

IInaBka rososieja oT npeodpa3oBareisi, HOAK/IIOYEHHOr0 K miMHaM 6-10 kB uim K
TpaHcdopmaTopy

2.1. TIpu nu1aBKe rosiosiefja MOCTOSTHHBIM TOKOM BO3MOXKEH [IICKDETHBIN BbIOOD TOKa M3MeHeHHeM
CXeM COe/IMHeHUsI TIPOBO/IOB OT/Ie/IbHBIX (a3 IMHUY. BeIOOD paljioHabHOW CXeMbI T/IaBKH 3aBUCHT OT
napameTpoB BJI, snekTpuueckoil ceTW M MCTOYHMKOB IUTaHUs. PeKoMeH[yemble CXeMbl I/IaBKU OT
YIIT' ¢ ogauM mpeobpa3oBarenieM Ajs paguanbHbix BJI mpuBeneHbl Ha puc. 40-46. TIpuMepHbIi
[Maria3oH 0borpeBaeMbIX YYaCTKOB MOKa3aH Ha puc. 47.
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Puc. 40. Cxema "3Meiika"
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Puc. 41. Cxema "npoBoj-aBa nposoga” (I1-2IT)
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Puc. 42. Cxema "nipoBog-niposog” (IT-IT)
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Puc. 43. Cxema "nipoBoj-3emns” (IT-3)

VAN

e

=z

¥

Puc. 44. Cxema "tpu nposoga-nposog-3ems” (3I1-I1-3)
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Puc. 45. Cxema "nipoBog-3emss” (I1-3) anst BJI c oTBeTBNIEHEM
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Puc. 46. Cxema "nipoBog-tipoBog” (IT-IT) gst BJI c oTBeTBNEeHMEM
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Puc. 47. Tuana3oH yuacTkoB BJI, o6orpeBaemMbix oT YIII' ¢ HeU3MEHHBIM HaTPsIKEHUEM:
I - mocToBasg cxema BYKH 1200-14000; II - To >xe BYKH 1200-8000;
IIT - TpexBeHTHUBHAsS cxema BYKH 1200-14000; IV - To >xe BYKH 1200-8000

C 1enbr0 COKpallleHWs BpeMeHM IjiaBku Jy1d BJI ¢ oTBeTBIeHUSMHU C/lefiyeT NMPHUMEHATh CXeMBI,
obecreunBaroIie OHOBPEMEHHBIH 000TPeB KaK OCHOBHOM JIMHUH, TaK U €e OTBETBJIEHHUH (CM. puC. 45,
46). ITyTy npoxo)kAeHHs TOKa 10 KOHTYPY IJIaBKU IT0Ka3aHbl Ha 3TUX PUCYHKax yTOJIeHHOW TMHUEH.

Bri60op paijioHanbHOM CXeMbl B KaK,0M KOHKPETHOM C/ly4ae 3aBUCUT OT HeoOXOMMOro 3HaueHus
CyMMAapHOI0 OMHYeCKOrO COINpPOTHB/IEHHWsT KOHTypa M peajbHbIX MapameTrpos BJI. Bxkrouenue
MPOBOJIOB pa3HBIX (ha3 OCHOBHOM /MHWM W ee OTBETBJEHHs IIOC/e[oBaTe/bHO 0O0ecreunBaeT
CyLIleCTBEHHOE COKpallleHHe CYMMapHOIr0 BpeMeHH I/IaBKHU.

2.2. Ecii mpuMeHeHWe OJJHOTO TipeoOpa3oBaTesiss He M03BOJIIET IOyYUTbh HEeoOXOAWUMBIM TOK
TUIaBKY, CJ/le[yeT YBeIWYUTh KOJMUeCTBO TpeoOpa3oBaresiel, BK/IIOYEHHBIX I10C/Ie[0BaTeNbHO B
oborpeBaemblii KOHTYDP. B0o3MO>KHbIe CXeMbI [/IaBKH MPUBe/IeHbI Ha puC. 48-53.

He pomyckaercs cobupath cxeMy IUIaBKM "TIPOBOJA-3eMiic” C  KCIOJb30BAaHHUEM  [IBYX
npeobpasoBaresiel, BKIIOUEHHBIX TOC/IeJOBaTe/IbHO Ha OAHOW mozctaHuuu. [ns BJI B guamasoHe
J/IUH, TI03BOJIAIOLEM IIpUMeHeHWe CXeMbl 'NpPOBOJ-3eMJId’, yMeHblleHHe CyMMapHOIO BpeMeHU
TUIaBKU B 3 pa3a MyTeM OZHOBpeMEeHHOro o0orpeBa Bcex Tpex (a3 rmokas3aHo Ha puc. 48. IIpu Takoi
cxeMe TUIaBKU B 3eMJie TIPOTEKaeT TOK, PaBHBIM TOKY IUIaBKM OfHOU n3 (a3 BJI. TokoBasi Harpyska
npeobpa3soBaresisi, K BBIBOZY KOTOPOTO MOAK/IOUeHb! Be dasbl BJI, B 2 pasa Gosbliie TOKa B Jpyrom
npeobpa3oBaTene. s 6oee MPOTSHKEHHBIX JUHUN C/ielyeT TPUMeHSTh cxembl puc. 49 u 50. Ilo
cxeme puc. 51 y npeobpa3oBaresisi, yCTaHOBIEHHOTO C MPOTHBOIIOJIOKHOTO KOHIA BJI, fo/mpKeH OBITH
3a3eM/leH IIOJIFOC, TOJK/IIOUEHHBIM K [BYM IpOBOAaM JIMHHMU. [IpM 3TOM BO3MOXKHBIM [AManasoH
oborpeBaemMbix yuacTKOB BJI TI0 CpaBHEHMIO C [Mara3oHOM CxeMbl pHC. 41 yBeJMUMBaeTCs
COOTBETCTBEHHO B 2 U 3 pasa.
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Puc. 48. Cxema niaBku rososeza Ha Tpex rnposogax BJI
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Puc. 50. Cxema ruiaBku rososniega "TI-2I1" ot Tpex mpeobpa3oBaTeieit
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Puc. 51. Cxema ruiaBku rosoniega "TI-IT" ot Tpex nmpeobpa3oBaTteeit
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Puc. 52. Cxema njiaBkM rososeza "mpoBOA-NATh NPOBOAOB" Ha MPOTsHKeHHbIX BJI
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Pruc. 53. Cxema nyiaBku rosonesa Ha BJI ¢ u3o1upyroumMy pacriopkamMy B paciiierieHHbIX ¢a3ax

IMpu maBke mo cxeme puc. 51 OT Tpex mpeoOpa3oBaTeneil CeAyeT C LeJbI0 OrpaHUYEHHUs
BO3MOJKHBIX TIepeHalpsDKeHUH, a Takoke [/l OrpaHUUeHus] [1IepeMeHHOM COCTaBJISIOLeN ToKa OJUH U3
BBO/IOB IIpeoOpa3oBaTenisi, yCTAaHOBIEHHOIO Ha IIPOTUBOIIOJIOKHOM KoHLe BJI, 3a3emnsiTe uepes
TOKOOTPaHUUMBAIOLINI peakTop.

st oueHb TIPOTSDKEHHBIX JIMHWH, AJISI KOTOPbIX HeOOXOAWMBIA TOK I/IaBKM He MOXeT OBITb
obecrieueH Jake MpU HaMWUUM B KOHTYpPe UeThIpeX Npeobpa3oBaresieli, cefyeT rpeiyCMaTpHBaTh B
cepe/ivHe JIMHUM 3aKOpayMBarOLUK MyHKT. IIpy 3TOM MiaBKa NMPOU3BOAUTCS MO 3TanaMm B TPU LMKJIa
Kaxabid. CHauasa 0060rpeBaroTCs MPOBO/A C OJHOM CTOPOHBI OT 3aKOPAuMBArOILEro MyHKTa, a 3aTeM -
c gpyroii. Ha puc. 52 nokasaHa cxeMa IJIaBKM Ha O/JHOM U3 NIPOBO/IOB JIMHUM OT Tepe/arolliero (ciesa)
KOHLIA [I0 3aKOpauMBarolLlero MyHKTa. B KaXI0M LMK/Ie TUIaBKU UCTIO0/b3YeTCs TO/IBKO TPU U3 YeTbIpex
yCTaHOBJ/IEHHBIX IpeoOpa3oBaresieil. CHauasa iBa peobpasoBarerisi C OJHOW CTOPOHBI JIMHWH U OZIUH -
C ZpyroH, a 3ateM Hao6opoT. IIpy 3TOM ObecreunBaeTcsi JOMIOJHUTEbHOE yBeluueHHe TOKa TUIaBKU
Ha 25%.

2.3. Ons BJI cBepXBbICOKOT'O HarpsDKeHHs 3HAUMTE/bHOM SKOHOMMU YCTaHOBAEHHOW MOILLHOCTH
JJI1 TUIaBKU TOJIojiefla MOXKHO JIOOMTbCSL 3a CUeT IpPUMeHeHHs H30/MUPYIOLMX JUCTaHIJMOHHBIX
pacriopok Mexxay npoBofaMu B ¢ase. C Iiebl0 CyIeCTBEHHOTO CHIDKEHHS HeOOXOJUMOIr0 YpPOBHS
W30JISILUU PACIIOpOK (B HECKOJIBKO pa3) peKOMEeHyeTCsl KOHTYP I/IaBKM COOMpaTh U3 MMPOBOZOB Pa3HbIX
¢a3 (cm. puc. 53).

2.4. TlpuMeHeHMe CXeMbl TpPeXBEeHTW/IbHOTO TipeoOpa3oBarenssi (puc. 54 C TIOCTOSIHHBIM
HarpsDKeHVeM, DaBHBIM I10JIOBUHE HallpsDKeHWs MOCTOBOTO BBITIPSIMUTEJIS, TI03BOJISIET CYILLECTBEHHO
paclMpuT AvanasoH AJuH oborpeBaembix BJI 3a cuer opraHu3aiuu IUIaBKM rososeja Ha Oonee
KOPOTKMX JuHUsX. CoBMecTHass paboTa TpeXBEHTW/ILHOTO IipeoOpa3oBaTenss C MOCTOBBIM
BbITIpsIMUTEsIEM (PUC. 55) TM03BOJISIET TOJMYUYUTh HarpspkeHue, B 1,5 pasa IpeBbilarollee HarpspKeHHe
nocsieqHero. B KauecTBe peakTWBHOTO COTMPOTHMBIEHWS B CXeMaxX pUC. 54 u 55 MOryT ObITh
WICIT0/Tb30BaHbI [ITYHTOBbIE PEaKTOPhl, UMEIOIIHecs: Ha MTO/CTaHIH, VI PeakTOphl OT HepabOoTaroImx
B /IaHHBII MOMEHT TipeoOpa3oBaTesieli M/IaBKU (IpU WX OOJBILIOM UHC/e, BHIODAHHOM IO YCJIOBUSIM
I1aBKU Ha BJI BBICIIMX K/IaCCOB HAIPSDKEHUs], OTXOJMLIUX OT IoAcTaHuuM). [IpumepHas o6sacTb
HanboJiee ONTUMAaIbLHOTO UCII0/Ib30BaHUs TPEXBEHTU/ILHOTO Mpeobpa3oBaresis [10Ka3aHa Ha puc. 47.
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Puc. 54. Cxema 1u1aBku rosiosiefia "3metika" ot YIII' ¢ TpeXBeHTU/ILHBIM TIpeobpa3oBaTesiemMm



Puc. 55. Cxema maBku rosoneza "TI-IT" ot YIII' ¢ MocTOBBIM Mpeobpa3oBaTesieM B KOMOMHALIAU C
TPEXBEHTU/IbHBIM

2.5. Tlpu HeoOXOZUMOCTH MOXKHO COYeTaTh IUIABKY Trojiosiejla Ha OfHOM (ase c mepezaueid
MOLI[HOCTU TI0 OCTaBUIMMCS ABYyM ¢a3am B HemonHodasHOM pexume (puc. 56). s yayuiieHUs
KauecTBa HAaNpsDKeHWs Ha LIMHAX HAarpy3kd B HeUTpaisix TpaHCGOPMAaTOPOB [O/DKHBI OBbITh
YCTaHOBJIEHbI KOHZEHCAaTOpPHbIe 6aTaped, COMPOTHUBIEHWE KOTOPBIX paBHO 1/3 HMHAYKTHBHOTO
COTIPOTHB/IEHHSI HYJIEBOM TIOC/Ie/I0BAaTeIbHOCTH TOW BETBM CXEMbl 3aMelleHUs] CeTH, B paCcCeuky
KOTOpOU BKJ/IIOUYeHBI KOH/IeHcaTopbl. [10 TOKY KOHZIeHCaTOpHbIe OaTaper JA0/DKHBI ObITh pacCUATaHbI Ha
TPOIHOW TOK HOPMaJIbHOTO PeKMMa MaKCUMasIbHON Harpy3Ky TOW BETBH CXEMbI, B PaCCEUKy KOTOpOM
OHM BK/IIOUeHbl. [IWTaHMe CeTH >KejaTeJbHO OCYIIECTB/SATb CO CTOPOHBI OOMOTKM IHTAIOILEro
TpaHcdopmaTopa, cobpaHHOH B "TpeyronbHUK'. EC/H 3TO 3aTpyJHWTENBHO, TO B (a3Hble 0OMOTKH
TpaHcdopmaTopa, coOpaHHbIe B "TpeyroibHHMK", BK/IIOYAeTCS KOMMYTAL[MOHHBIM armapar,
Pa3MBIKAIOIIMI "TpeyrosibHUK'' Ha BpeMsi HerojHO(a3Horo pexuMa. [IprMeHeHHe peKOMeH/TyeMoi
cXeMbl (CM. pHUC. 56) TIO3BO/ISIET YBEJIUUUTD TEPEABAEMYI0 B HETOTHO(PA3HOM PeKUMe MOIIHOCThL B
HeCKOJ/IbKO pa3 110 CPaBHEHHIO C TPAAULMOHHBIMU cxeMaMy. OrpaHU4eHus B NepeJjaBaeMoii MOIIIHOCTH
MOTYT BO3HHKAaThb TO/MBKO I10 YCJIOBUIO JOMYCTHMOIO TOKA B HeHTpPalbHOM BBIBOZE 0OMOTOK
TpaHcdopmaTopa /b0 aBTOTpaHChopMaropa. CxeMa KOHZIeHCAaTOPHOW Oaraped W ee pesieiHOMN
3aIUThI IIPUBE/ieHa Ha pUC. 57.

T I T2

Puc. 56. Cxema ceTu c rioda3HOM J1aBKOH Trosiofe/ia v repefiaueii MOITHOCTH B HeTOHO(a3HOM
pexume
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Puc. 57. PeneliHas 3amyTa, aBTOMaTHKa U yIIpaB/jieHHe YCTPOMCTBAa CUMMETPHUPOBAaHHUS
HertoyiHO(a3Horo pexxuma BJT

B HOpMasbHOM 3KCITyaTalMOHHOM peXXHMe B HerosiojiefiHble Mepuojbl KOHAEHCAToOpbl Oaraped
MOTyT OBITH pasfiefieHbl Ha CEeKLUUW M HCIONb30BaTbCsi B CETH /Ui KOMIIEHCALMH peakTHBHOM
MomjHoctH. Kpome Toro, 6araped KOH/EHCATOPOB B HEWTpaisix TPaHCGHOPMATOPOB TaKKe
CYLLIECTBEHHO TMOBBICAT TIPOMYCKHYIO CIIOCOOHOCTH CeTel B HEeMoHO(Ma3HOM PEXXUME B HETOJI0/IeIHbINA
Mepuofi TIPH BbIBeJIEHUM OJHOM (ha3bl B PEeMOHT, MUO0 TMPU HalMW4MM yCTOWYMBOTO OZfHO(a3HOTro
3aMbIKaHUs 110 TIPUYKHE, He CBSI3aHHOMH C T0J10/1e[J0M.

[MTapaniensHO BBIBOZAM IIOCTOSIHHOTO TOKa IIpeoOpasoBaresied C  Ielbl0  yCTpaHeHWs
MOZIMAarHWYMBAHKSL ~ TMTAIOIIEr0  TpaHCopMmaTtopa [JO/DKHBI  ObITb  YCTAHOBJEHBI  (PUIBTPHI
MPOMBILIEHHOH YaCTOThI, TapaMeTpPhbl KOTOPBIX BEIOMPAIOTCS Ha MaKCMMAaJIbHBIA TOK CHMMETPUYHOTO
pexkrMa paboThI IMHUM, Ha KOTOPBIX ITPOM3BOAWTCS T/1aBKa TroJioneza. [lapaMeTpsl BCIIOMOTaTenbHOTO
napaiensHOro (UIbTpPAa TPOMBIIIZIEHHOM YacTOTHI, BKJIFOUEHHOTO TIOC/IeIOBAaTe/IbHO B KOHTYD
IUIaBK{, BBIOMPAIOTCS MCXOZs M3 PeajbHOr0 CONPOTHB/IEHUS] HebOasaHca OCHOBHOro ¢uibrpa AZ, u
PaCCUMTBLIBAIOTCS Ha HampshKeHHe TPOMBIIIZIEHHOM 4acTOThbl, paBHOe NPOM3BeleHUI0 HOMHUHA/IBHOTO



TOKa OCHOBHOI'O (pW/IbTPa Ha COMpPOTHB/IeHNe HebamaHca.

C Lle/ibl0 yMeHblIIeHUs HalpsDKeHUs [I/1aBKU ToJlo/efia JOIyCKaeTCsl OTK/I0UeHre OJHOH dasbl co
CTOPOHBI BBOZIOB TTIepEMEHHOT0 TOKa MpeoOpa3oBareJis, T.e. TUTaHKe MOC/IeHEro 1o AByM ¢azam. IIpu
9TOM TIUTAOIasi CeTh /I0/DKHA OBITh TIPOBEPeHa Ha AOMyCTUMBIM TOK 00paTHOM MOC/eJ0BaTeTbHOCTH.

2.6. Pacuer TOKa TIaBKM TOJIOefla OT TipeoOpa3oBaresis, MOJK/IOUYEHHOTO0 K ImHaMm 6-10 kB,
JI0/KeH TIPOBOJIUTHCS 110 C/Ie/IyIOIIUM BbIPa)KeHUsIM:

a) A1t MOCTa, COOpaHHOTO 10 Tpex(a3HOH MOCTOBOM CxeMe

[ = 1,35E,

n ; 2.1
gX LFR 2.1
b4

0) [/1 TpEXBEHTUIBHOTO TIpeobpa3oBaTesis
X
0,675E, ﬁ
+
In = 3 i £ ’ (22)
—_ XK + RKJI
4

raoe E,, - MTUHEeHoe Hallps>KeHWe Ha WHAX MATAHWSA,

Xy - 'HIYKTHBHOE COMPOTHBJIEHHE KOHTypa KOMMYTaruy rnpeobpa3oBareris;

R« - OMIYeCKOe COMPOTHBIIEHHE KOHTYPA I/IaBKU [OJI0Nea;

X, - ”HOYKTUBHOE COTIPOTUB/IEHNE PeaKTopa Ha MPOMBILLITIEHHON YacToTe.

2.7. BeiOOp KOHKPETHOHM CXeMbl IJIaBKK T0JI0/e/ia TPOBOJUTCS TI0 AWAra30Hy JKelaeMbIX TOKOB
TUIaBKY C YUeTOM Harpy304Hoi crnocobHoCTH peobpa3oBarerisi.

I1aBKa rosiojiea OT yCTAaHOBKH C 0JI0KOM aBTOTpaHc(opMaTop - BOILTO00aBOUHbIIH
TpaHcdopmaTop

2.8. IIpumenenve B/IT B KauecTBe MCTOYHMKA IJIaBKU I103BOJIsIeT CYLLECTBEHHO PACLIMPUThH 30HbI
o6cnyxuBanusi YIII' u COKpaTUTh CyMMapHOe BpeMsl I/1aBKH. BO3MOKHbIE CXeMbI TUIaBKU MPUBEZEHbI
B m.2.1. IIpu mpoBeseHun moda3HoH TaBKU He TpebyeTcsi yCTaHOBKAa BCIIOMOTaTeIbHOTO (UIbTpPa
TIPOMBIIIJIEHHOM YaCcTOTBhI, BKJIFOUEHHOT0 M0C/IeZj0BaTe/IbHO B KOHTYP IJIaBKU.

Jono/mHUTeNBHO CiefyeT yKasaTh, UTO KOMOMHauus peryaupyemoro (c mpumeHeHuem BIT) u
HeperyaMpyeMoro MCTOYHMKA HarpspkeHUs! MO3BOJIIeT B psifie CydaeB CyIeCTBEHHO YMeEHBIINThb
CyMMapHOe BpeMsl IJIaBKU. B kauecTBe npuMepa Ha puc. 58 mpuBeJieHa cxeMa IJIaBKM OT yKa3aHHbIX
HCTOYHHKOB, TI03BOJIsFOLasi oborpeth NpoBoZa Bcex (a3 3a OWH LIMKI IUIAaBKH. [IpuMepHBIe 30HBI
MIPUMeHeHHUsI UICTOUHUKA C pery/IMpyeMbIM HalpsDKeHHeM NpUBeZleHbl Ha puc. 59.

aH
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Puc. 58. Cxema miaBkH rosioneza ot YIII' ¢ mpeo6pa3oBaterneM, MATAIOILUMCS OT iH HH,
1 nipeobpa3oBartesiem, MUTarLUMcs ot 6ioka AT-BAT
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Puc. 59. Tuanason yuactkoB BJI, oborpeBaembix ot YTIT" c mpeobpa3oBaTesieM, MUTAIOIIUMCS OT
6m0ka AT-BAT:
I - mpeoGpasoBatens BYKH 1200-14000; II - mpeo6pa3oeatens BYKH 1200-8000

2.9. Pacuer pexxumoB paboTel YIII', muTaemoii OT aBTOTpaHchopmaropa ¢ B/IT, aHamoruueH
MpUBEJIEHHOMY BBbILLIE /I MCTOYHHUKA [epeMeHHOro ToKa. EJIMHCTBeHHOe OT/iMuMe 3aK/IouaeTcs B
3aMeHe COTpOTUB/IEeHUSI a3kl KOHTypa IUIABKH Z,, Ha SKBUBAJEHTHOEe aKTHBHOE COMPOTHB/IEHHE,
paBHoe 0,6R... Tok nnasku onpegensiercss: I, = 1,34 I, Kggr.

2.10. Pacuer pexumoB YIII, nuraemoii ot 670ka AT-B/T, mpu HaJUuUM [OC/I€A0BATEIHLHO
BKJTIOUEHHOTO Tipeobpa3oBaresisi C He3MeHHBIM YPOBHEM HarpspKeHHs TIPUBeZeH B MPUIOXKeHNH 1.

2.11. Pacuer pexxumoB YIII', muTaeMol OT KOHZEHCATOpPHOUW OaTapeun uepe3 B/IT, mpuBeneH B
TIPWIOXKEeHNH 2.

2.12. Pacuer pexumoB pabotel YTITI', nuraemobi uepe3 B/IT oT KoHJeHcaTOpHOUM Oatapeu mpu
Ha/MUMU B KOHType IUJIaBKU TOjojefla MOoC/ae0BaTe/IbHO BK/IFOUEHHOTO HCTOUHMKA MOCTOSIHHOTO
HanpsDKeHUs, IPUBeJieH B IIPUIOKEHUH 3.

2.13. Ecrm Harpy3ka AT He[oCTaTOUHa, C IIOMOIIBI0 CXeMbI PUC. 54, TMTaeMOH OT BO30Y>KJaro1ei
o6bmotku B/IT, BO3MOXKHO yBelMUeHHe TOKa TUIaBKH 0 CPABHEHUIO C TOKOM, TOTy4aeMbIM 10 CXeMe
puc. 28.

KommMmyTaiiusi BeHTWsiel mnpeobpa3oBatesisi 00ecrieurBaeT reHepPUPOBAaHUE B UHAYKTUBHOCTU X,
PEeaKTOPOB 3HAUWTEJILHBIX arlepHOANYeCKUX COCTABJISIONIMX TOKOB KaXKIBIN TepHO/] TTPOMBIILIEHHOM
4yacToThl. [Ipy 3TOM COOTBETCTBEHHO YBeJIMUYMBAETCS TOK IJIaBKU. BO3MO)KHasi KpaTHOCTb YBeIUYeHUs
TOKa TUIaBKM B 3aBUCHMOCTU OT TIapaMeTpoB 00OTrpeBaeMOro KOHTypa W 3HAueHHUs! COTPOTUB/IEHUs
peaktopa X, mpuBefgeHbl Ha puc. 60. CorpoTtuBieHue X, MOXeT MOAOMpaThbCsA JHOO MOJ00pPOM
peakTopa C HeoOXOJAMMOW WHAYKTUBHOCTbIO, MO0 TmoA0O0OpoM KosiebaTenbHOrO KOHTypa W3
Trapasiie/lbHO BK/IFOYEHHBIX MHAYKTUBHOCTH U €MKOCTH.

PacueT pexxuMoB paboThl Takoi YIII' MPOM3BOAUTCS B COOTBETCTBUH C M1.2.9 C YUETOM C/IeAYIOLINX
W3MeHeHUM:

1. OkBuBaneHTHoe conporusienve YIII' onpepesnsercs:

Z, =Zy; +(0,6R K> + jX ) Ky 2.3)

3

rje K - KpaTHOCTb yBelMYeHUs BBINIPSM/IEHHOIO TOKa B TPEXBEHTW/IBHOIM CXxeMe 0 CPaBHEHMIO C
MOCTOBOI CXeMoii BhITIpsiMiieHusi. 3HaueHue K orpefesnsieTcs 1o puc. 61 [ KOHKPeTHOTO 3HaueHUs
RKAn 14 Xp’

X, - 'HAYKTUBHOE COMPOTHUB/IEHUE peakTopa.

2. ToK 1y1aBKY Onpejie/isieTcs:

In,, = 1,34 Ip KB;[T K.
3. I, He [0/DKeH TpeBbIIIaTh 3HaUeHNH, OrpaHUYeHHbIX KPUBBIMU JJIs1 3afjaHHOro X, Ha puc. 60.
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Puc. 60. [JorycTUMbIe TOKH TJIaBKH [I/Is1 CXeMBI TT0 PUC. 55 B 3aBUCUMOCTH OT COTIPOTUBJIEHUIA
oborpeBaemoii BJT u myHToBOr0 peakropa (1, 2, 3 - 2151 IIYHTOBOTO peakTopa COnpoTHUB/ieHueM 24, 12
1 6 OM COOTBETCTBEHHO)

175
\

15

425 \ d .

0

"?A’..ﬂ
o f 2 3 & 5 8 7 8 Um

Puc. 61. KpaTHOCTb TOKa I/1aBKU roJiosiefja B cxeMe pUc. 54 10 OTHOLIEHUIO K TOKY B cxeMe puc. 28
B 3aBMCHMOCTH OT COIIPOTHBIIEHNHA 000TpeBaeMoM IMHUU M [ITYHTOBOT'O PeakTopa
(1, 2, 3 - AJ1s1 LLIyMOBOT'O peakTopa CONpoTUBIeHUeM 24, 12 1 6 OM COOTBETCTBEHHO)

3. IMTAHUE CXEM IUVIABKUA I'OJIOJIEJA IIEPEMEHHBIM TOKOM HA
IIOACTAHIINY C ITYHTAPYIOIIIM PEAKTOPOM

st oborpeBa NPOBOZOB U TPOCOB MOTYT HCIIO/IB30BaThCs LUIyHTHUPYMoLve peakrops! (IIIP). s
storo Heltpanu IIP (puc. 62) oTCOeAUHSIOT OT 3a3eMJISIFOIIEr0 KOHTypa U MPUCOEJUHSIOT K IIIMHAM
TUIaBKY WM oborpeBaeMbIM MPOBO/IAM, 3aKOPOYEeHHBIM Ha 3eMJIF0 Ha TMPOTHBOIIO/IOKHOM KoHIIe. [Iist
YBeJIMUeHHs TOKa TUIaBKM MOXKHO HCITI0/Ib30BaTh TIOHWKaroIye Tpancdopmaropsl. Tok raBku ot 11IP
MPaKTUUECKH He 3aBUCHT OT COTPOTHB/IEHUs 0OOTrpeBaeMbIX MPOBOJOB U TPOCOB, MOCKOJBKY €ro
COTIPOTHB/IEHHE BO MHOTO pa3 0oJbllle COMPOTHB/IEHHST 000rpeBaeMOro KOHTypa U TOK B TakOH Lieru
orpeziesisieTcs conporusieHyeM IIIP, T.e. IpakTHYecku He MeHsIeTCs NP HeU3MEeHHOM HallpsDKeHUU Ha
LITP. TTpu 3TOM HarpsbKeHue MeXXy HelTpanbHbIMU BhiBogamu L1IP He fo/mpKHO TipeBhIaTh 35 KB.

[t BKMIOYEHWs] CXeMbl TIpelyCMOTpeH BbIK/IOYaTenb (B-2), IIyHTMPOBaHHBIA HCKPOBLIM
npomexxyTkoM (UII). 3ammTa oborpeBaeMoro KOHTypa BO BpeMs TUIaBKU BBITIOIHEHA C JIeHCTBUEM Ha
BKMoueHue B-2. WII mpenHasHaueH s 3aumrthl [IIP OT mepeHanpspkeHWd Tpy oOpbiBaX B
oborpeBaeMoM KoHType. [lepek/toueHre B CXeMe TJIaBKU JIO/DKHO TTPOM3BOJWTHCS TIPH BKJTFOUEHHOM
B-2. Cxema peeliHoii 3aIlUThI ¥ yIIpaB/ieHWs IpUBejieHa Ha puc. 63.
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Puc. 62. Cxema yCTaHOBKH I/IaBKU I'0J10/1e/la IlePeMeHHBIM TOKOM C IIYHTOBBIM PEaKTOPOM
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Puc. 63. PeneiiHas 3a1juta 1 yripas/ieHHe YCTaHOBKU T/IaBKU T'0J10J1e/ja TepeMeHHbIM TOKOM C
LIYHTOBBIM PEaKTOpOM

ITpunoxenue 1

METO/IUKA PACUETA PEXXVIMOB PABOThBI YIIT', TUTAEMOMU OT AT C BJT IIPU
HA/INYNNA ITOCJ/IEJOBATEJ/IBHO BK/TFOUEHHOI'O ITPEOBPA3OBATEJIA C
HEN3MEHHbBIM YPOBHEM HAITPSTKEHWSA

1. I 3aJaHHOTO KOHTYPa TIJIaBKHU OTpeAensieTcss HeoOOXOAUMBIM TOK TIaBKU ros1osiefa Iy
2. OmpefiensieTcst CyMMapHOe HalpsDKeHVe OT JBYX NpeobpasoBaresieit
UdE = In/l.H Rx.n
IIpoBepsiercs ycinoBue Ugs < Uy
3. OnpezienisieTCs HAaTNIpsDKeHUe Ha MpeoOpa3oBaTesie ¢ HeM3MeHHbIM ypoBHeM Hampspkenust (UITH):

3
ULH/[HH :1’ 35U/| - ;IM.HXK 4

rae U, - HanipsbkeHre niutanus BYKH-UITH
X=X+ Xn + X,
X, Xm, X, - COTIDOTUBIIEHNE CHUCTEMBI, TpaHCPOpPMAaTopa U TOKOOTPAaHMUMBAIOIIEr0 peakTopa Ha
yacrote 50 I'L.
4. OripefiensieTcst HaNpskeHWe Ha ripeobpa3soBaresie, mutaemoMm ot AT ¢ BT (UIIT):
Uaynier = Uss - Uaun.
5. OnpefiensieTcst CONpOTUBI/IEHNEe KOHTYpa ry1aBku jyis UIIT



R - UdI/IHT

K.n.UIIT
1

ni.H

6. IlpomsBogurcs pacuer pexxuMoB pabotel MIIT B COOTBETCTBUM € 1.2.9 HACTOSILUX
PykoBopsux ykasaHui 1 npuiokenueM 4. I1pu sTom, A1 pacyeTa Mo 1.3 NPUIOKeHUs 2 BMeCTO Ry,
c/lefyeT MO/CTaBUTh 3HaYeHUe Ry nunr.

7. Ecom B pe3ysbTare pacyeToB 3HaueHwe Toka I, gnasa WUIIT monyuwnock MeHblie I, TO
Heo0X01MO ITPOBECTH MEPONPUATHS 110 YBeTHUEeHHIO ToKa I, ¥ TOBTOPUTH pacueT pexkuma UIIT. Tlpu
3TOM 3HaueHue Ry ,unr He U3SMeHsIeTCsl.

8. Ecm B pesynbTaTe moBTOpPHOro pacuera pexxuma WIIT nmonyuwnock In, = In., TO ciefyer
TIPOBECTH pacyeThl TI0 OLieHKe YCJIOBUM peXUMOB paboTel AT B COOTBETCTBUM C TyHKTaMHu 7, 8

MPUJI0KEeHUs 4. HPI/I 3TOM C/1eyeT y4yeCTb, UTO 3HAUEHHEe Z3 A0J/DKHO OBITh OoripeZieJieHO C y4eTOM

RKJI.I/IHT-

9. Eciu B pe3y/bTaTe BBINOJHEHUS] PacueToB MO MM.6 JAaHHOrO pacueTa MOAyYUIoCh In, < I <
I1.max, TO CTIEAYET MMOBTOPUTH PaCUeThI MO MI.2, 4, 5, 6 JAHHOTO pacueTa.

10. ns HOBOTO 3HAaU€HUsA Ry, unr, TIOMYYEHHOTO MOC/IE BBINOTHEHUS 1.9 JaHHOTO pacyeTa CeiyeT

omnpesie/IuTh Z, W IIPOBECTH PACUeThl 110 OL|eHKe YCI0BUl PeXXUMOB paboTel AT.

11. Ecu cxema YIIT' BBITIO/IHEHA TakuM 00pa3oM, uTo mpeobpasoBatens WITH mwmraeTcs OT
oomotku HH AT, k kotopomy nozakmouer BT ¢ VITH, u rocie aHanm3a pe>KUMOB paboThI TaHHOTO
AT BbIsicHUNOCh, yTO Hanpsbkenve nutanus BYKH UITH orivuaetrcs OT NpUHATOrO B 1.3 JaHHOIO
pacueta 3HaueHus1 U,, ciieflyeT IOBTOPUTB pacyeT AJIst HOBOrO 3HaueHus U,.

ITpunoxxenue 2

METO/IIKA PACUETA PEXXVIMOB YIIT', IMTAEMOM OT KOHJAEHCATOPHOM

BATAPEN YEPE3 BAT
1. COHPOTHBHE‘HI/IQ KOH,Z[EHC&TOPHOﬁ 6aTapeH:
. U?
ZK_B — HK.O .
QHKﬁ

2. CorpoTtuBieHue paccessHust 06MoTok BT f1/1s1 TPOM3BO/ILHOTO 3HaUeHUs! Kpyr:
— UK % U""P KBZ(T
BAT — .
100 31, Kpgr e

3. [TapameTp, 3KBUBa/IEHTUPYIOLIWI TI0 OCHOBHOW rapMoHuKe Bcio YIIT', BKmodasi 060rpeBaeMblii
KoHTyp u BAT

Za :ZBL[T +0’ 5RKJ1K§ﬂT .
4. Tok B perynmpoBouHoi obmotke BT
: U
I pa— cemu

P ST
3z, +2,)
5. Tok ny1aBku rosnosesa
I, =122 K
Eciu TOK T/1aBKU MeHbIIle HeoOX0/IMMOT0 TOKA, TO C/IelyeT YBeJIUUnTh 3HaueHus Kggr U TIOBTOPUTH
pacyeTsl.

6. HpI/I MnoJiyuyeHruun H806XOAI/IMOFO 3HaueHus I, oripezie/isieM HalipsbKeHure IJIaBKU:
Un/v = In/l RK.YI'

BAT *

IIpoBepsieM BbINOHEHUS YCI0BUS:
U < U}LGyKH-
B npuBe/ieHHBIX BBIPAKEHUSIX UCTIO/IB30BAHbBI CJIEYIOIIe 0003HAUEHUS:
U6 - HOMUHa/bHOe Hanpsbkenue Kb;
Q.6 - HOMUHanbHasi MOIHOCTH Kb;
Ucemy - peasibHOE HarpsbkeHUe ceTH, K KoTopoi nogxmoyeHa KBb.



[Tpunoxxenue 3

METOJUKA PACYETA PEXXUMOB PABOTHI YIIT', IMUTAEMOM YEPE3 BJT OT
KOHJEHCATOPHOM BATAPEMN ITPY HAJINYNN B KOHTYPE IUVIABKI
IIOCJ/IEAOBATEJIBHOI'O MCTOYHHMKA ITOCTOAHHOTI' O HAITPSIXKEHM A

1. BBINoMHAOTCA pacyeTsl B COOTBETCTBUU C 11.1-5 nipusioykeHus 4.

2. IpousBoguTtcst pacueT pexkumoB padoTel UIIT B cooTrBeTcTBUM C mm.1-5 mpusioxenus 2. Tlpu
3TOM BMeCTO Ry, mojicTaB/isieTcsl 3HaueHue Ry, unr-

3. Eciin B pe3ynbTaTe pacueToB 3HadeHue Toka I, gt UIIT okasanock MeHslue I, TO ciefyeT
VBeMYUTh 3HaueHue Kpyr ¥ MOBTOPUTD pacuer pexkuma paboTsl UIIT. Ipu 3TOM 3HaueHue Rynunr He
V3MeHseTCsl.

4. Ecrm B pe3ynbraTe pacuetoB pexxuma UIIT nomyunnoce Inw < I < Inima, TO CEAyET
MOBTOPUTH pacueTsl 110 1.1 JaHHOro pacyeTa /iJisi HOBOIO 3HaUeHUs I,

5. TIpoBoauTcst pacueT pexkumoB padboTsl VITTT B COOTBETCTBUU C Mil. 1-5 NPUIOKeHUs 4 /1Sl HOBOTO
3HaueHUus Ry numr.

IIpunoxenue 4

PACYET PEXVWMA TUTABKU ITPU IIUTAHUU OT BJIOKA ABTOTPAHC®OPMATOP
- BOJIbTOJOBABOYHBI TPAHC®OPMATOP

PacueTHass cxema [Jisi OmpejiefieHWss TOKOB TUIaBKU OT BOJBTO00AaBOYHOTO TpaHcdopmaTtopa
npuBeseHa Ha puc. I1.4.1.

£ 7 .
(—S-C5

Puc. T14.1. PacueTHast cxema fijist oripe/iesieHus Toka riaBku ot YIIT ¢ mpeobpa3oBaTtesem,
nuTarommmMest ot 6ioka AT-BAT

Pacuet pe)xuma I1aBKM rososiefia IpOU3BOAUTCS B Cle[yOlllel ocnef0BaTe/IbHOCTH:
1. OripenensieM SKBUBa/IeHTHble TlapaMeTpbl 3/1eKTPUUECKON CeTH OTHOCUTEe/NbHO MecTa
TMOZIK/TI0YeHHsI perynupoBoyHoi 06mMoTkr BAT. DkBuBaneHTHass O/IC HCTOYHHKA

UBO - Uco - IBOZS

E, =U,, -
E] co KBC . 1
BayTpeHHee comnportusiieHre uctouHuka 3/1C
E
ZBH = > ’
Ic- 1

rze UBO , UCO - HampsbkeHusi Ha BbiBoglax obmotok BH u CH aBrortpancdopmaropa AT mipu
OTKJTFOUEHHOU perympoBouHoi ooMoTtke BT (pa3omkHyTa Helitpans AT);

I 5o - TOK B IIOC/IeZloBaTe/bHON YacTd 06MOTKM AT Tpy OTK/IFOUeHHOW pery/iMpoBOYHON 0OMOTKe
BAT;

Zs - CONPOTHBIIEHHE paccesiHus Noc/le[joBaTe/IbHON yacT 06MoTku AT;

Kpgc - ko3 dunment Tpanchopmarpu AT mexay oomorkamu BH u CH;

I B> I < - TOKU BEIBOZIOB 06MoTOK BH 11 CH AT B HOpMa/IbHOM (70 TIJIaBKU) PeKMMe paboThI.

2. OrmipegienisieM COMpoTHUBIeHUe paccesHus obmMotok BAT s ycraHoBiaeHHOTO Ko3dduipeHTa
tpaHchopmaru Kggr:

_U% U, Ky
BT 100 \/§IHP K max )

rzae U% - nacropTHoe HanpsbkeHHe KOPOTKOro 3aMbikanust B/IT;

U,p, I, - macriopTHbIe MapamMeTpbl peryiupoBouHoi oomotku BT;

Kgar max - MaKCMManbHO BO3MOXKHBIM K03¢duLieHT TpaHchopmanuu B/T.

3. OrmpegensieM pe3yjbTUpYIOLlee CONPOTHUBJIEHWe KOHTypa IIJIaBKW, IpUBEleHHOe K
pery/MpoBouHoii oomoTtke u B/IT:

23 :ZBﬂT +ZK.MKI§,HT .
4. OripefiensieM TOK B pery/mpoBouHoii oomoTtke BT
E

p— 3

P Z,+Z,



5. OnpepiesnsieM TOK IIaBKU rojionefa
In,, = Ip KB[[T.

Ecmu I, MeHbIIIe He06XOMMOT0 TOKA TJIaBKU, TO CJIeIyeT MOBTOPUTL PacueThl s ciydast Kgr =
Kggr mer. ECTM W B 3TOM C/lyuae TOK TUIaBKM MeHblle HeO0OXOJMMOro, TO CJieflyeT TPOBeCTH
MepOIIpUATHS TI0 YBeIWUeHHI0 3arpy3ku obreil yact o6Motku AT. B umnciie TakMxX MeponpusTHii
MOXKET OBITb:

a) repepacripefiesieHlie Harpy3kKU MeX/ly 3/IeMeHTaMH /1eKTPHUUecKoil ceTy;

0) co3zaHue [JOTIONHUTE/IbHBIX MEPETOKOB PeaKTHBHOW MOLHOCTU B JIEKTPUYECKOM CEeTH 3a CUeT
peryMpOBaHus HalpsDKeHWS Ha LIMHAX MO/ICTaHLIU;

B) CO3[jaHMe YpaBHUTE/bHBIX TepeTOKOB MoOIIHOCTU uepe3 AT ¢ YIII' 3a cyeT u3MeHeHUs
K03¢dunyeHToB TpaHchopMaliuy y napauiesbHo paboraromux AT.

[Mocne yBenuuenusi 3arpy3ku AT He0OXOAMMO MOBTOPUTH pacyeT, HauMHasi ¢ myHKTa 1. Eciu Tok
TIaBKH [JOCTaTO4eH, BBIIOJHSEM C/eyIOIMM 3Tam pacyeTa.

6. OnpezieM HarpsDKeHUe I/1aBKU:

Uni = Ly Zins.

IIpoBepsieM BBINIOJTHEHKE YCIOBUS:

Un/l =< Uaon-

7. Onsa oueHku BausHUsS pabotbl YTIT Ha peXkuM 3/1eKTPUUYECKOW CETH OMpE/IeNMM TapaMeTphbI
JIydeid TpexyiydeBoil cxembl 3aMeltieHus (puc. 114.2), skeuBanentupymoureii AT, BT u oborpeBaembiii
KOHTYD:

z,=2,+7,(1-K,) ;
z,=2-7K,(1-K,);
Z,=2,+ZK,,
rze Zs, z., 7 - cornpotuByieHust paccesuuss oobmotrok BH, CH u HH AT, npuBefjeHHbIe K

c? H

HarnpsbKkeHnro 06MoTku BH.

I, Zes U,

=

Us Zas I

I D L]
I, .E’? | o

Puc. T14.2. Cxema 3amelrienus 6yioka AT-B/IT B pexxume T1aBKU

8. Vcronb3ys W3BeCTHBIE METOJBI pacueTa, OMpefeNisieM TOKA W HampspkeHuss oOMoTok AT, K
kKoTopoMmy nozkmovyeH BT ¢ YIII'. Tak, HanpuMep, NpY 3a[jaHHOM BeJIMUMHE HalpsDKeHUs Ha IIMHaxX
BH, nanpspkenust Ha mmHax CH v HH onpepgensitorcs:

UC’ :US - IEZSB - IC’Z.CQ;
UH' :US - jBZ.BE) - IH’Z.HB >

rze UC , UH , I, I - nanpsokenue u Toku 06mMotok CH u HH AT, nipuBeienHble K 06MoTke BH.

COJEPXAHUE

1. IcTOYHMKM MUTaHUS CXeM IIJIaBKU [0/10/1e/ja TOCTOSIHHBIM TOKOM

2. CXeMbl, pacyeT Pe)KUMOB PabOThI ¥ 30HBI TPUMEHEHHSI TI/IABKHU TOJI0/1e/la TIOCTOSIHHBIM TOKOM

3. TlutaHue cxeM TMJaBKU roJjiojefa IepeMeHHbIM TOKOM Ha IOJCTaHLUM C LIYHTUPYHOLUM
peakTopoM

IMpunoxkenne 1 MeToauka pacueTta pexxumoB pabotel YIIT', nutaemoii ot AT ¢ BAT npu Hanuuuu
TM0C/IeJ0BaTe/IbHO BK/IIOUEHHOT0 Ipeobpa3oBaresisi C HeM3MEHHBIM YPOBHEM HallpsDKeHHSI

[Mpunoxxenue 2 MeTozvKa pacueTta pexkumoB YTII', mutaeMoli OT KOH/IeHCAaTOpHOU GaTapeu uepes
BAT

IMpunoxenne 3 MeToarKa pacueta peXumoB paborel YIII, nutaemoii uepes BT ot
KOH/IEHCaTOpHOW 0aTaped NpH HaIMYMM B KOHType IUIaBKM IIOC/Ie[0BaTe/]bHOIO HCTOYHHUKA
TOCTOSIHHOTO HarpsDKeHUsI

[Mpunoxenne 4 PacueT pexuMa IJIaBKA T[pA MUTaHUM OT OJsioka aBToTpaHcdopmarop -
BOJIbTO/[00aBOUHBIN TpaHChopMaTop



