NuBepTOop peakTHBHON MOLIHOCTH

YceTpoiicTBO IpeTHa3HAYCHO ISl MUTaHUs OBITOBBIX MOTPEOUTENCH TepeMEeHHBIM TOKOM. HoMuHaIBHOE
Hanpsbkenue 220 B, momuocTs norpednenust 1-5 kBT. YCTpolCTBO MOKET MCHOIB30BATHCS C JIIOOBIMHU CUET-
YUKaMH, B TOM YHCJIE C AJIEKTPOHHBIMU U 3JEKTPOHHO-MEXaHMUYECKUMH, J1a)Ke UMEIOIIMMH B KaYeCTBE AaTYUKa
TOKa IIYHT WM BO3AYIIHBIN TpaHchopMaTop.

YcTpoiicTBo, cOOpaHHOE MO MpeJiaraeMoi cxeMe, MPOCTO BCTABIISIETCSI B PO3ETKY U OT HEro MHUTAETCs
Harpyska. Best a5iekTporpoBojika ocTaeTcss HeTpOHYTOU. 3a3eMiieHue He HyHO. CUeTYUK MPU 3TOM YUUTHIBAET
MPUMEPHO YETBEPTh MOTPEOJIEHHOM 3JIEKTPOIHEPTHH.

TeopeTnyeckue 0CHOBBI

[Tpy nUTaHUM aKTUBHOM HArpy3kH (ha3bl HANPSHKEHHS U TOKA COBIAAat0T. DyHKIHMS MOIIHOCTH, MPE/-
CTaBJIAIOIIAsA OO0 MpOU3Be/IeHNE MIHOBEHHBIX 3HAYEHHUM HAIPSHKEHUS U TOKA, UMEET BHUJ CUHYCOUbI, pac-
MOJIOKEHHOM TOJBKO B OOJIACTH TMOJOKUTENbHBIX 3HaYeHUH. CUETUHK AJIEKTPHUUECKON SHEPTHH BBIYUCIISIET WH-
Terpai oT (YHKIIMH MOILIHOCTU M PETUCTPUPYET €ro Ha CBOEM MHIUKATope. Eciu K 2IeKTpu4ecKoi ceTu BMe-
CTO Harpy3KH MOJKIIOYATH EMKOCTb, TO TOK 10 (haze Oyaer onepexars Hanpspkenue Ha 90 rpagycoB. DTo npu-
BEJIET K TOMY, 4TO (DYHKIIMSI MOIIIHOCTH OYyJEeT pacrojoKeHa CUMMETPHUYHO OTHOCUTEIBHO MOJOKUTEIbHBIX U
OTpHIIATENFHBIX 3HaYeHUH. Crie1oBaTeIbHO, HHTETPal OT He€ OyleT UMEeTh HYJeBOE 3HAUCHHE, M CUCTYUK HHU-
4ero cYUTaTh HE OyJeT.

[Tpunn paboThl HHBEPTOPA COCTOUT B TOM, YTO KOHJICHCATOP 3apsDKAIOT OT CETH B TEYCHHE TIEPBOTO

MOJIYIIEpUO/Ia CETEBOT0 HAIPSIKEHHSI, 2 B TEUCHHUE BTOPOTO - pas3psiKaroT yepe3 Harpys3ky morpedutens. [loka
Harpyska IHUTaeTCs OT MEPBOT0 KOHJEHCATOPa, BTOPOM TaKKe 3apsDKAIOT OT CeTH 0e3 MOIKITI0UEHHs Harpy3KH.
[Tocne sToro nuki noBropsiercs. Takum 00pa3oM, Harpy3ka MojaydaeT MUTaHUE, o ¢popMe B BHJIE MUI000pa3-
HBIX UMIIYJIBCOB, @ TOK, TOTPEOJIIEMBI U3 CETH- MOYTH CHHYCOMJAIBbHBIN, TOIBKO €ro anmpoKCUMHUPYIOIIas
byHKIMA onepexaet 1o (asze HanpshkeHue. Clie0BaTeNbHO, CYSTUUK YUYUTHIBAET HE BCIO MOTPEOICHHYIO K-
TpodHepruto. Jloctuub cMenienus a3z 10 90 rpaaycoB HEBO3ZMOXKHO, TaK KakK (PaKTHUUECKH 3apsi]
KaXX/IOTO KOHJCHCATOpa 3aBEpIIAeTCsl 3a YETBEPTh MEPHO/a CETEBOTO HANPSDKEHHS, HO ammpOKCHMHUPYIOMIAs
GyHKIHS TOKa Yyepe3 CUETUYMK IPU MPaBUIIBHO MOJOOpaHHBIX MapaMeTpax eMKOCTH U Harpy3KH MOXKET omepe-
XKaTp HampspkeHue 10 70 rpamaycoB, YTO MO3BOJISET CUETUYMKY YUUTHIBATH BCETO YETBEPTH OT (PaKTUUECKH T1O-
TpeOJIEHHON AIIEKTPOIHEPTUH.

Jnis muTaHUs Harpy3KH, YyBCTBUTEIHHON K (pOpMe HANPSDHKEHHS, Ha BBIXOJIE YCTPOWCTBA MOXKHO yCTa-
HOBUTBH GWIBTP. B 3TOM ciiydae nmutanue Harpy3ku OyJ1eT OCYIIeCTBIATHCS MOYTH NMPABHIBHON CUHYCOHUIOM.

IIpunuunuaabHasg cxemMa ycTpoiicTBa

[TpuHuMNIManbHas cxeMa npuBeeHa Ha puc.l. OCHOBHBIMM 3JIEMEHTAMU SIBIISIIOTCS NWHBEPTOPHBIA TUPH-
cropubiii Moct VD7 — VD10 ¢ xornencaropamu Cl, C2. Tupucropsr VD7 u VD8, oTkpbiBasch moouepeHo,
no3BoJIst0T KoHaeHcatopam C1 u C2 3apskaThesi OT CETH B COOTBETCTBYIOIIME TOTYIEPHO/IbI CETEBOIO HAMPsI-
xerus. Tupucropsr VDI u VD10 npenHazHavyeHbl IS pa3psa KOHISHCATOPOB 4epe3 Harpys3Ky.

Wmnynbebl ynpasieHus TUpUCTOpaMH (pOpMUPYIOTCS Ha BTOPUYHBIX 00MOTKax TpaHcopmaropoB T2 u
T3 mpu oTkpeIiBaHNH TpaH3UCTOpHBIX Kiroued VT1 u VT2, Curnan ynpasnenus tpansucropom V11, cooTBer-
CTBYIOIIMN MOJIOKUTEIHHON MOIYBOJIHE CETEBOI'O HANPSIKEHUs, BBIIENAETCS MapaMeTpUYECKUM CTaOMIN3aTo-
pom VD1, R1 u yepe3 ranpBannueckyro pa3psasky Ha ontpoHe OCI momaerca Ha 6a3y TpaH3uctopa. TpaH3u-
CTOP OTKPBIT B TEYEHHUE BCETO BPEMEHH IOJIOKHUTEIBLHON MOIYBOIHBI. B MOMEHT €ro OTKphIBaHUS MEPEXOIHBIN
MPOIIeCC TOKa B MEPBUYHON 0OMOTKE TpaHchopmaropa T2 NMPUBOIUT K MOSBICHUIO UMITYJIHCOB BO BTOPHYHBIX
00MOTKax. T UMIYAbCHI OTKpbIBatOT TUpucTopsl VD7 1 VD10. TupucTopsl ocTatoTcss B OTKPHITOM COCTOSI-
HUH, ITIOKa TOKW 4€pe3 HUX HE JOCTUTHYT HYJIEBBIX 3HAUEHUN. DTO NMPUBOIUT K 3apsAny koHaeHcaropa Cl u k
paspsany C2.

[Tpy nmosiBNEHUM OTPULIATENLHON IMOJIYBOJIHBI CETEBOr0 HampspKeHUs Tpanzuctop VT1 3akpeiBaercs, a
VT2 otkpsiBaeTcsi curHaiom, BoigenseMoM snementamu VD2, R5 u OC2. Pabora xackajga Ha TpaH3HCTOpE
VT2 B oTpUIIaTeNbHBIN MOTYIIEPUO aHATOTHYHA, U TPUBOAUT K oTKpbhiBaHuto VD8, VD9, uto npuBoauT k 3a-
psany konaeHcaropa C2 u k paspsany Cl.

biox muTaHus TpaH3UCTOPHBIX KIOYEH U (hopmMupoBareneld HMIyIbCOB MOCTPOCH MO MPOCTEUIIEH cxe-
Me U cocToUT U3 Tpancopmaropa T1, BeimpsimurensHoro mocta Brl u ¢punsrpa C3.
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Puc.1. HHBCpTOp peaKTHBHOﬁ MOIIIHOCTH. Cxema QJICKTpHUYCCKA IMPUHIUIINAJIbHAA



JeTajim 1 KOHCTPYKIUSA

Tupucropst VD7-VD10 nomxHbI ObITh pacCCUUTaHbI HA UMITYJILCHBIN TOK B OTKPBITOM COCTOSIHUM HE
menee 30 A u moctosiHHOE oOpaTtHOoe HanpsbkeHue He MeHee 310 B. Kpome ykazaHHBIX Ha cxeme, JAOIycKa-
etcsa npumenenune tupuctopo KY202K- KY202M. Kaxaplii TupucTOp 10KEH OBITH YCTAHOBJIEH Ha pajna-
TOpeE IUIOIIAJIbI0 HE MEHEe YKa3aHHOUM B HUDKeCTeAyIoulei Tabnuie.

Tpanzuctopsl VT1, VT2 nomxHBI OBITh pacCUNTaHbl HA UMITYJILCHBIN TOK KOJUIEKTOpa He MeHee 1 A
Y HaIpspbKeHUE KoJuleKTop-aMuTTep He MeHee 40 B. Bo3moxkHo npumenenue tpanzuctopoB KT815, KT817,
KT819, KT826, KT827 ¢ mo0biMu OYKBEHHBIMU UHICKCAMH.

B kadectBe ontponoB OC1, OC2 mMoxHO ucnonbs3oBath onTpoHbl AOT110 ¢ 1100bIMU OYKBEHHBIMH
MHJACKCAMH WJIU JIpyrHe TPaH3UCTOPHBIE ONTPOHBI, pACCUUTAHHBIE HA HOMUHAIbHBINA BBIXOJHOM TOK HE Me-
Hee 10 MA n HanpspkeHue He meHee 30 B.

Huonet VD-VD6 — tuma KJ[105, K102, K/1106. Brl- mto0Obie HU3KOBOJBTHBIE BBIPSIMUTEIbHBIC
JTMOJTBI UM TMO/THAsI cOOpKa Ha TOK He MeHee 200 MA.

Pesucroper: R1, R5 Tuna MJIT-2, octanbnbie pe3uctops! Tuna MJIT-0.25.

Haxonurensubsie kongencatopsl Cl m C2 nomkHBl OBITH pacCYMTaHbl Ha HANpPsDKEHUE HE MEHee
400B. Onu MoryT OBITH 3eKTponuTUYecKuMu, Hanpumep K50-7. Ix eMKOCTh BBIOMpAETCS B 3aBUCUMOCTHU
OT MOIITHOCTH Harpy3Kd, MOJKII0YaeMON K BBIXOAY YCTPOMCTBA M IOJKHA OBITH HE MEHEE yKa3aHHOH B Tal-
JuIIe.

Mommnocts | IInomans EmKocTh
Harpy3ku, | paguaTopa Cl1, C2,
kBT TUPUCTOPA, MKD
KB.CM.
1 50 250
2 100 500
3 150 750
4 250 1000
5 350 1200

JlonyckaeTcsi nmpuMeHeHHe OaTapell M3 HECKOJIbKUX KOHJEHCATOPOB, BKJIFOUEHHBIX MapauIeNbHO.
[Ipu manbIx Harpy3kax He peKOMEHAYETCS 3aBBIIIATh EMKOCTh KOHIEHCATOPOB, TaK KaK BO3pacTalOT OTEPU
B CXEM€ U CHIKaeTcsl 3PEKTUBHOCTh YCTPOICTBA.

Konnencarop C3 — mo6oit snexrponutudeckuit eMkoctbio 1000-2000 Mxd.

Tpanchopmarop Tl — mo6oit MomHOCTRIO Okoo 10-20 Bt. HampspkeHne BTOPUYIHONW OOMOTKH
JIOJKHO OBITH 12 B.

Tpanchopmaropsl T2 u T2 HamoTaHbI Ha KOJIBLIEBOM (DEPPUTOBOM CEpJICUHHUKE BHEIIHUM JHaMET-
poMm He MeHee 10 mm. Bece o6MoTKH oanHakoBble U conepxar no 100-200 BuTkoB mpoBoja auamerpom 0.1-
0.15 mm.

YCTpoiCTBO B 11€7I0M COOMPAIOT B KakoM-THO0 Kopiyce. OueHb ya00HO (0COOEHHO B LIETSX KOHCIIH-
palum) MCIoJb30BaTh AJIS 3TOT0 KOPIYC OT OBITOBOrO CTAaOMIM3AaTOpa HANPSHKEHHS, KOTOPbIE B HEJAIEKOM
IIPOLIOM IIHUPOKO UCIOIb30BAINCH ISl IUTAHUS JIAMIIOBBIX TEJIEBU30POB.

Hanaaka

IIpu Hamaake cxembl codJoaaiiTe octopoxkHocTh! IloMHNMTE, YTO HE BCSI HU3KOBOJILTHAS YaCTh
CXeMbI HMeeT rajibBAHUYECKYI0 Pa3BA3KH OT djieKTpuueckoii ceTu! [IpumMeHenne NIaBKUX mpeaoxpa-
HuUTeel — 00s13aTesibHO! HakonuTebHbIe KOHAEGHCATOPHI padoTaeT B TAKEIOM peKuMe, M0ITOMY HX
HY7KHO Pa3MeCTUTh B MPOYHOM MeTALIHYECKOM KOpILyce.

Hu3koBOIBTHBIN OJIOK MHUTAHUS MPOBEPSIIOT OTACIBHO OT APYyrux Moayiei. OH momkeH obecrieun-
BaTh TOK He MeHee 0.2 A mpu HanpspKeHuu Ha BeixoJe 16 B.

Hactpoiiky cxembl yrpaBieHHs THPUCTOPAMH PEKOMEHYETCS BBIIOJIHATH MPH OTKIIOYEHHOW Ha-
IrPY3Ke U OTCOEMHEHHBIX HAKOMUTENbHBIX KOHAeHcaTopax C1, C2.

C nomourpio ocuusuiorpada MNpoBEpsSIIOT HATUYHE MPSMOYTOJBHBIX MMITYJIBCOB Ha CTaOMJIMTPOHAX
VD1, VD2. AMmnuTyaa 3TUX UMIYIbCOB JOJKHA ObITH OKONIO 5 B, wactorta 50 I'n, ckBaxkHocts 1/1. Ecnin
CKBaKHOCTb CYIIIECTBEHHO OTIIMYAETCS, TO MOAOUPAIOT CONMPOTUBIICHHS pe3ucTopoB R1, RS.

[Tocne 3TOro MOAKIIOYAIOT ocumiuiorpad moovyepenHo Kk 0aza-dMUTTEPHBIM MEPEXOFaM TPAH3HUCTO-
poB VT1, VT2. Eciiu onTpoHHBIE Y376l pabOTalOT HOPMAJIbHO, TO Ha 0a3ax TPaH3UCTOPOB OyAyT MpSIMO-
yroJIbHbIE UMIYJIBCHI aMIUIUTY0K okosio 1B u wactoToit 50 I'y. Ilpu oTCyTCTBHM 3THX UMIYJIHCOB MMOA0OU-
patot pesuctopsl R2, R6.



B 3aximouennn ocumsuiorpad MOJKIOYAOT MOOYEPETHO K YINPABIAIOLUM 3JIEKTPOJaM TUPHUCTOPOB
VD7-VD10 u u3MepstoT CUTHAIBI OTHOCUTEIBHO COOTBETCTBYIOMIMX KaTOJOB. [IOJKHBI HAaOJIIO1aThCS KO-
POTKHE UMIYJIbChI aMIUIUTYI0M okosio 1 B, wactotoit 50 I'i. Ecii uMmynbChbl OTCYTCTBYIOT MJIM UX aMILIU-
tyna Huxe 0.7 B, yBennuuBarot conporusienust R17, R18.

Ha 3ToM HacTpoiiKy cxeMbl yIpaBieHHs yCTPONCTBA MOXKHO CUMTATh 3aBeplueHHOU. [Ipu noakiroue-
HUHM Harpy3Kd Ha BBIXOZE yCTpOICTBa OyAeT HampspkeHue, paBHOe Hyiio. [locie moaxitoueHus HaKOIH-
TEJIbHBIX KOHJIEHCATOPOB HAlpsKEHUE Ha Harpy3ke MOsBUTCA M OyJeT UMETh BUJ MUIO00Pa3HbIX UMITYJIb-
COB, IIPUBEACHHBIX HA PHUC.2. AMIUTUTY/a 3TUX UMITYJIbCOB 0koj0 310 B, wactora 50 I'm.

NN

HampAKEHUE Ha Ha MY sKe

Puc.2

Ecnu Harpyska JIomyckaeT MpOHM3BOJIBHYIO (HOpMY NMHUTAIOMIETO HANPSHKEHHs (HarpeBaTeNbHBIC dIie-
MEHTBI, KOTJbI, [I€Yd, OCBEILEHHE JJaMIIaMU HaKaJMBaHUSA U T.I), TOTJIa HA 3TOM MOXHO 3aKOoH4YMTh. Eciu
Harpyska TpeOyeT CMHYCOMJAILHOTO HANpsDKEHUs, Iepel Harpy3Kou cienyer BKIoUnTh GuibTp. Kak mpa-
BHJIO, TOCTAaTOYHO mpocrteiimero I'-o6pasznoro LC-dunbrpa (puc.3). Ilpn nHayKkTHBHOCTH Apoccens L okoo
20 mI'a u emkoctu kouAeHcatopa C 100 Mk® (TOJNBKO HEMOMSPHBIA!), HA HArpy3Ke MOUTHOCTHIO 2 KBT mo-
JydaeTcsl CHHYCOHM/Ia C He3HAYUTEIbHBIMU HCKaXeHussMH (puc.4). Takue MCKakeHHs JOMYCKAIT MpaKTHie-
CKH BCE MOTPEOUTENH, TaKe TOYHAsS DIIEKTPOHHAs anmapaTypa.
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Beof yCTpoHRCTES — Harpyaxa

Puc.3. ®unbtp.
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Hanpa#keHe Ha Hamyske Nocne QUneTRS

Puc. 4



[Tocne ucnpITaHUS YCTPOMCTBA MO HATPY3KOH MOJIE3HO YOCOHMTHCS, YTO TOK MOTPEOJICHUS U3 CETH
orepexaer no (aze Hanpspkenue. s aToro morpedyercs nBymydeBoii ocummiorpad. [TocmegoBarensHo ¢
YCTPOHCTBOM CIIEAYET BKJIFOUUTH MajO€ MOIIHOE CONPOTHBIICHHE (HApPUMEpP, KYCOK CIUPATH OT JJICKTPO-
IUTMTKH ), U MTAPAILICIIBHO €My TIOJKIIOYUTh OJIMH KaHall ocimuiorpada amis usMepeHus Toka. Bropoit kanan
ocumuiorpada BKIIOYAIOT MapajiIelIbHO BXOY YCTPOMCTBA, JJIsi M3MEPEHUsT HanpspkeHus. OCIUILIOrpaMMbl
TOKa M HANPSHKCHUS TOJDKHBI OBITh CMEUICHbI OTHOCUTENBHO APYT Apyra Mo ¢a3e Ha BEIUYHHY, KaK MOXKHO
ommke k 90 rpamycoB (puc.5). Manoe ¢azocMmenieHne CBUACTEIBCTBYET O MOTEPE EMKOCTH HAKOTUTEIbHBIX
koHneHcaropoB Cl u C2. IlonHoe oTcyTcTBHE- O TPOOOE CHIIOBBIX TUPUCTOPOB MIIM HEMPABUIBHON pabore
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Tok, NoTpebnaemel YoTPORCT 6O

HanpaseHwe ceTi

Puc.b.

Ecmm IIpH HAJIaaAKE YCTPOfICTBa BO3HHUKHYT CJIO)KHOCTHU — HE CIICHIMTC A€JIaTb BbIBOJ O HCKOPPEKTHO-
ctu cxembl. Cxema mpoBepeHa. ChopMmynupyiite cyTh mpoOJieMbl U 00paTUTECh K Pa3paboTIMKaM IO ajpe-
cy spkn@mail.ru. Mer 00s13aTenbHO pa3depéMces U momMoxkeM Bawm.

ITH MaTepHaJIbl YHUKAJILHBI U SIBJISIOTCS COOCTBEHHOCTHIO aBTOPOB npoexTa Www.sparkling.ru.
Hx pacnpocTpanenue 6e3 cOrjiacusi aBTOPOB HeJAOMYCTUMO M Oy/aeT npecsie1oBaTbest!
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