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ceTy. B COOTBETCTBUH C 3TUM B KaueCTBE UCTOYHHUKOB NMEPEMEHHO-
ro onepaTuBHOTO TOKa NMPUMEHSAIOTCSA TpaHCHOpMaTOpbl TOKA,
TpaHC(hOPMATOPbl HAMpPsSIXKCHUSI U TpaHCHOPMaTOPbl COOCTBEHHBIX
HYX.

TpaHchopMaTopb TOKa SABISIOTCA HANEXKHBIMU HCTOUHU-
KaMM NHTaHus onepaTtuBHbix Leneii 3amwmtsl ot K3. Ipu K3 Tok 1
HanpsikeHue Ha 3akuMax TT yBeaMunBarTCs, MOITOMY B MOMEHT
cpabaTbiBanus 3aulnThl MoltHocTs TT BospacTaet, uro u obecneym-
BaeT HAICXKHOE MUTaHUC onepaTuBHbix uenci. OaHako TT He obec-
NeYyMuBaloT HeOOXOIMMOM MOLIHOCTH [TPU MOBPEXIECHHSAX H AHOPMAJib-
HBIX PEXHMMAX, HC COMPOBOXAIOILMXCH YBEJIMUEHUEM TOKA Ha 3alUu-
LacMoM rpucoeanHeHnn. [osTomy HX HeJTb3d NCMOAL30BaTL U151 MU -
TAHUSA LEIICH 3alIUThl OT 3aMbIKAHMS Ha 3CMJIKO B CETH C M30JIMPO-
BAHHOI HEWMTPAlbIO, 3aLIMThl OT BUTKOBbBIX 3aMblKaHUH B TpaHcdop-
MaTopax M reHepaTtopax WM 3allMThbl OT TAKMX aHOPMAJIbHBIX PEXU-
MOB, KaK I1OBbIILUEHHE WJIH MOHUXCHUE HANpPsXKEHHS U NOHUXKEHHE
YACTOTHI.

TpanchopMaTopbl HanpssXeHuss n TpancbhopmMma-
TOpbl COOBCTBEHHbIX HYXJ HE [PUTrOAHBI 1151 NATAHUSA OfNE-
paTMBHBIX Lieneit 3aumTol oT K3, Tak Kak npu K3 HanpsixeHHue B CETH
pE3KO CHMXACTCA U MOXET B HCONAronpHATHBIX CIYUasix Crarb pas-
HbiM HyT0. B To xe Bpemsit TH u TpaHcdhopMaTopbt COOCTBCHHBIX
HY MOTYT UCIOAb30BATLCA M5 TUTAHUSA LIENEH 3a1UMThI OT NEPErpy3-
KU, 3aMbIKaHHIl HA 3EMJII0, TOBBLILIEHHUS HANpPSXKEHUS, TAK KaK yKa-
3JAHHBIE TTOBPEXIEHHH U AHOPMAJILHBIC PEXHMbE HE COIIPOBOX/LAIOT-
cst INyOOKHMMM MOHMXXCHUSIMU HAIIPSIKCHUSI B CETH.

Takum 0Opa3oM, BCe paCCMOTPEHHbIE UCTOYHHKHM OTNEpaTUBHOIO
TOKA UMEIOT OIMH CYLUECTBEHHbIA HENOCTATOK — HUX PEXUM paboThI
3ABMCHT OT pexxuma paboThl TeX HICPBHUHBIX DJIEMEHTOB CHCTEMBI 3/1€K-
TPOCHAGXKCHMS, OT KOTOPbIX OHU M10J1y4atoT nuTaiue. Ho y Hux ecthb
M psiaL IIPEHMYLICCTB MO CPABHCHUIO € aKKYMYISTOpHOU 6atapeei. Bo-
MEPBBIX, OHM AEILIEBBI U HE UMEIOT HENOCTATKOB, MPUCYLIUX AKKYMY-




image8.png
JIaTopHOM barapee. Bo-Bropbix, Uc-
Mojb3ys U3MEPHUTENbHbIE TPAHC-
¢opmatopsl, ocoberro TT, MOXHO
MMCTb MHANBHUAYAIbHbIE U1 KaXKN0-
ro ycrpoucrea P3 ucrouHuku one-
PaTUBHOIO TOKa. YTO 10 MHHUMYMa
CHIXAaeT NMPOTIXKEHHOCThL UENEil
OTEPaTUBHOIO TOKA M MOBBLIIIACT
HaneXHocTh P3.

OpraHu3aumss MHUTAHUS yCT-
po¥icts P3 1 aBTOMaTnk# oneparus-
HBIM TOKOM C MCMOJIb30OBaHUEM
YIOMAHYTHBIX HCTOYHUKOB MOXET
ObITH PA3IUYHOM (B 3aBUCUMOCTH OT
TUIA U HA3HAYEHMS MMUTAEMBIX YCT-
poicts). [1aBHoe, 4TOOBI OGECCYM-
BaJlOCh HaaH4yHe omnepaTUBHOro
TOKa B YCJIOBUSIX, KOT1a YCTPOMCTBA
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Puc. 3.3. lpuHunnuanbHas cxe-

Ma MUTAaHUS ONEPATHBHbIX LIETIEH

3alUMUTHl EepeMEHHBIM TOKOM C

HCIOJIb30BaHUEM 3HEPIrMH 3aps-
1a KOH/leHcaropa

P3 v aBTOMaTHKM NOMXKHBI NeiicTBOBATS.




image9.png
Kaxablif MCTOYHKK NEePEMEHHOTO OlIEPATHBHOIO TOKA HMEET CBOIO
obnactb npumeHeHust. IMpu 3TOM BO3MOXHOCTb UCTIOJIb30BAHUS TOLO
WJIM HHOIO UCTOYHHWKA ONPENESIIETCA MOLLHOCTBIO, KOTOPYIO OH MO-
XeT AaTh B MOMEHT INPOU3BOICTBA OINepaLHii.

MoLIHOCTE MCTOYHMKA MHUTAHKSA JOJXHA C HEKOTOPBIM 3aMacoM
NPEBOCXOANUTHL MOLLUHOCTB, MOTPEOASIEMYIO ONEPATHBHBIMH LICTISIMM,
OCHOBHOH COCTaBJISIIOLUEN KOTOPOM sIBJSIETCSI MOLIHOCTD, 3aTPaYMBa-
€Masi NPHBOJIOM Ha OTKJIIOYEHHE U BKIIOYEHUE BbIKJIKOYaTe 1eil.

Hanbonbiuue 3aTpynHeHUs M3-3a HEXOCTATOYHOM MOLUHOCTH BO3-
HUKaT npu npusmeHeHnn TT u TH. MNMockoiabky BKIOUEHHE W OT-
KTIOUCHHE BHIKTIOYATEIEH SIBISIOTCH KPATKOBPEMEHHBIMH OlEpPaLiu-
AMH, MOXHO J0MYCKaTb 3HAYUTENBHbLIE MEPErPY3KU N3MEPUTEIbHbIX
TpaHcgopmaTopoB 6e3 yiuepba Wisi HUX.

Hnst nUTaHua onepaTUBHLIX LEMnei NEpeEMEHHBIM TOKOM MOXET
TaKXe HCNOJIb30BAThCSI 3apsiXeHHbI KoHaeHcaTop (puc. 3.3). Kou-
neHcarop C nuraeTcst oT TpaHcdopmaropa Hanpsixenus TV yepes
BeimpsAMuTedb UZ. B HopMaibHOM pexkuMe KOHIEHCATOP 3apsiKeH.
[Mpyu neiicTBUM 3aIUMTHI OH 3aMBIKAETCH Ha KaTyLIKy OTKJIIOUEHUSA
YAT, nutasi ee TOKOM pa3psina.
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JIucTaHIIHOHHOE BKJIOYEHHE H OTKJIOUEHHEe BBhIKJOUaTeaed KakK
BPYUYHYIO OT KJIIOUed yInpaBJeHHs, TaK H OT YCTPOUCTB peseHHOH 3a-
LIMTBl U 3JIEKTPOABTOMATHKH OCYLIECTBJASETCS nepepayed KoMaHj IO
ClledHaJbHBIM LENAM YynpaBjaeHHs. TOK, NPOXOAAIIMH MO LeNnsM
yIpaBJ/ieHHsI, Ha3blBaeTcsl oneparusHoim TOKOM. [lasi ycTpoicTB 3a-
I[MTHl ¥ aBTOMATHKH HCIOJb3YyIOT ABa BHAA OMNEpPAaTHUBHOIO TOKa:
IIOCTOSIHHBIH W TepeMEeHHBbI.

VM cTOUHHKOM MOCTOSIHHOTO ONEePaTHBHOIO TOKA CJAYyXKaT aKKyMy-
JATOpHble GaTaped C 3apsAAHBIMH YCTPOHCTBAMH. AKKyMYJ/STOPHBIE
OaTapen BBINMOJHAIOTCA Ha CcTaHAapTHboe HanpsxkeHus 220, 110, 48
u 24 s.

OnepaTuBHBIHM TOK, KpOME BO3LEHCTBHUS Ha BHIKJIIOYATEIH, HCIIOJb-
3yIOT sl paboThl Pa3/jHYHBIX BCIIOMOTaTe/NbHBIX peJie U CUrHaJu3a-
iiH. CXeMbl MOCTOSTHHOTO ONMEPATHBHOTO TOKA AOJIKHBI OBITh BBHINOJI-
HeHBl C BHICOKOH HaXeXKHOCTbIO. 1/ 3TOH 1e/ii OOBIYHO BBHIIIOJIHSAETCS
crielHaJibHasi paclpelenuTe/sbHass CeTb IMUTAaHUA MoTpebuTe] el Io-
CTOSIHHOrO ToKa (puc. 49).

CeTb NMOCTOSIHHOTO TOKa ITMTAeTCd OT aKKyMYJSTODHOH GartapeH
Ab, KOHTDPOJIb 32 HamPsSXKeHHEM Ha IUWHAX BeleTCsd 110 BOJbTMET]Y,
a BeJMYMHA HANPSIXKEHHS PEryJupyeTcs MOoCpPeJCTBOM CIELHaJbHOrO
yCTpOHCTBA.

3amac 3Hepruu B 6Oarapee mo Mepe ee pacXoJOBaHHS yMeHbIIaeT-
cs, U MO3TOMY B CXeMe IPEeNyCMOTPEeHO CIelHaJibHOe MoA3apsaaHoe
yCTPOHUCTBO, COCTOsILIEE H3 ABHraTess [ NMepeMEeHHOro TOKa, MUTae-
MOTr0 OT INHH COOCTBEHHOrO pacxojga, U TeHepaTopa IMOCTOSHHOTO
Toka I.

Jasi 3apsgia akkKyMyJATOPHBIX OaTaped YacTO IPHUMEHSIOTCS
TaKKe MOoJYNPOBOJHUKOBbBIE HJIH PTYTHBIE BBINMPSIMHTEH.

Bce moTpeOutesin moCTOSAHHOTO TOKA JEJSTCS MO CTelNeHH HX OT-
BEeTCTBEHHOCTH Ha HECKOJIbKO KaTeropHH.
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Han6onee oTBETCTBEHHBIMH NMOTPEGHTENSIMH SBASIOTCA LENH Olle-
PaTUBHOrO TOKa 3allHTbl, aBTOMATHKH U YNpaBJIeHHS BhIKJIOYaTe-
JSIMH. DTH UeNH NMUTAIOTCA OT IIHHOK ynpasJeHnus Y, Kotopule aus
NOBBIIIEHHST HAJAEKHOCTH HEJATCS Ha HECKOJIbKO CEKIHH, HalpuMep,
OTHAE/bHbIE CEKUHH MOTYT OOC/IyXHBaTb OIpelfe/jeHHble YYaCTKH:
BoikatouaTesau 110 k8, 35 k8 u T. A. [luTanne Kaxkao# CeKLHH BHIMOJI-
HSIeTCSI yepe3 OTHeJbHbIe NpefOoXpPaHUTeJH HJIH aBTOMATHI.
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OTtae/nbHble WIMHKH H LENH BBHIMOAHAIOTCA A/ NHUTAHAS OOMOTOK
BK/IIOYAIOIIHX 3JE€KTPOMArHUTOB BhIK/AIOYaTesel (wHHKY [I/B); TokH
B 3THX LieNdX MOTYT AOCTUTraTb 60JbUWIHUX BEJIUUYHH.
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Puc. 49. INpunuunuanbHas cxemMa pacnpefesuTeJbHOR CeTH MocTo-
SHHOTO TOKa
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OtaenbHble IIMHKH H LIENH BBIMOAHSIOTCS AJIsT HUTaHAS OOMOTOK
BK/IIOYAIOIIHX 3JE€KTPOMArHUTOB BhIK/AIOYaTesel (wHHKY [I/B); TokH
B 3THUX LENAX MOTYT AOCTHraTbhb OOJbUIMX BEJHYHH.

Ilenu curHa/juM3alUUd MUTAIOTCSI OT OTAEJbHBIX IUHHOK CHTHAJIH-
gauun [IC. [Nuranne mmuok ynpasienusi 1Y, Bknwouenus LB u
CHTHAJM3alHUHU OCYLIECTBJSAETCS Yepe3 COOTBETCTBYIOLIHE Nperoxpa-
HHUTEJIH, a OTJe/bHbIe [[eNH, MOAKAYaeMble K IIHHKAM, 3allHLIaloTCsA
Takxe npenoxpanutensmu 1Y, IIB, IIC.

B ceTd mOCTOAHHOIO TOKa [IOJXKEH MOAAepXKUBATbC HEOOXOAH-
MBIH YPOBEHb H30JISILHH, TaK KaK HapyllleHHe H30/A1IHH OTHOCHTE/Ib-
HO 3eMJIM MOXKEeT NMPHBECTH K 06pa30BaHHI0 OOXOAHBIX LieNeH U gaxe
K JIOXXHBIM OTKNI04eHUsAM. [lo3TOMYy BCe yCTaHOBKH NOCTOSIHHOTO TOKA
000pYAYIOTCS YCTPOUCTBAMH NMOCTOSIHHOTO KOHTPOJISI COCTOSIHHSA H30-
JALHUH CeTH OTHOCHUTEJbHO 3€MJIH.
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Haubonee 3KOHOMHUYHBIM pell€eHHMEM 51 OOJbLIEro Yuciaa pac-
NpeaeIuTENbHbIX NMOACTAHLMI ABISETCH UCTO/b30BAHNE MEPEMEH -
HOrO WJIM BHINPAMJIEHHOIO OHCPaTUBHOrO ToKa. [last muraHus one-
DATHUBHBIX LENEel nepeMCcHHbIM TOKOM CNYXUT TOK WU HAMNPSXKECHUE




