I'EHEPATOP
YcTpoiicTBO npeaHa3HaueHo i1 OTMOTKH MOKa3aHUH MHIYKIIMOHHBIX 3JIEKTPOCUYETYMKOB 0€3 M3MEHEHUSI X
cXxeM BKJItoueHHs. [IpUMEHUTENBHO K 3JIEKTPOHHBIM M 3JIEKTPOHHO-MEXaHUYECKUM CUETUHKaM, B
KOHCTPYKIMIO KOTOPBIX 3aJI0’K€Ha HECIIOCOOHOCTh K 00paTHOMY OTCUETy MOKa3aHuil, yCTPOHCTBO MO3BOISIET
MOJTHOCTBIO OCTAHOBHTD yUeT JI0 MOIIHOCTH MOTpeOeHns B HecKoabKo KBT. [Ipu yka3aHHBIX Ha cxemax
3JIeMEHTaX yCTPOHWCTBO pacCUUTaHO Ha HOMHMHAJIbHOE HamnpsikeHue cetd 220 b u MonrHocTs 0TMOTKH 2 KBT.
[IpumeneHne Ipyrux 31€MEHTOB MO3BOJSET COOTBETCTBEHHO YBEIMYUTh MOIIIHOCTD.
YcTpoiicTBO, cOOpaHHOE 110 NpeIaraeéMoi CXeMe, IIPOCTO BCTABIISIETCS B PO3ETKY U CUCTUYMK HAYMHACT
CUMTATh B 0OPaTHYIO CTOPOHY. Bcesl 31eKTponpoBoKa OcTaeTcs HeTPOHYTOM. 3a3eMIIeHHE He HyXKHO.
Teoperuueckue ocHOBBI PaboTa ycTpoiicTBa OCHOBaHa Ha TOM, YTO AATYMKU TOKA 3JIEKTPOCYETUUKOB, B TOM
YHCJIe U 3JEKTPOHHBIX, COAEPKAT BXOAHON MHIYKIIMOHHBINA peo0pa3oBaTeb, UIMEIOIINN HU3KYIO
YYBCTBHUTEIBHOCTh K TOKaM BBICOKOW YaCTOTBI. DTOT (hakT MMO3BOJSIET BHECTH 3HAYUTENBHYIO OTPH LATe JIb
HYIO IOTPEIIHOCTD B yUET, €CIM NOTpeOIeHHE OCYLIECTBIATh UMITyJIbCAMHU BBICOKOH YacToThl. Jlpyras
0COOEHHOCTb — CUYETUHK SIBJISIETCS peJie HAaIllPaBJICHUS MOIIHOCTH, T.€ €CIIH ¢ IOMOLIBIO KaKOT0-TH00
MCTOYHMKA (HAIpUMeEp JU3eNb-TeHepaTop a) MUTaTh caMy JEKTPUIECKYIO CEeTh, TO CUETUYMK BpaIllaeTCs B
00paTHYIO CTOPOHY.
[lepeuncnennsle GpakTOphl HO3BOJIAIOT CO3AATH UMUTATOP TeHepaTopa. OCHOBHBIM 3JIEMEHTOM TaKOTO
YCTPOWCTBA ABJISIETCA KOHACHCATOP COOTBETCTBYIOMIEN eMKOCTH. KOHIeHCcaTOp B TeUEHHE YETBEPTH NTEPHOA
CETEeBOI'0 HANPSHKEHUS 3apakaloT OT CeTH MMITYJIbCaMH BBICOKOW 9acTOTHI. [IpH onpeneneHHOM 3HaYeHUH
Y4acTOTHI (3aBHCUT OT XapaKTEPUCTUK BXOIHOI'O IPeoOpa3oBaTesis CUCTUNKA), CUCTUYUK YUUTBIBACT TOIBKO
YeTBEPTh OT (PAKTUYECKU OTPEOICHHON 3HEepruy. Bo BTOPYIO 4eTBEPTh I1€PHO0/Ia KOHAECHCATOP Pa3psKaroT
00paTHO B ceTh HANpPAMYI0, €3 BBICOKOYACTOTHONH KOMMYyTaIiy. CYETUYHK yUYHUTHIBAET BCIO 3HEPTHIO,
MUTAIOIYyI0 ceTb. DaKTHUECKU 3HEPrus 3apsia U pa3psaa KOHAEHcaTopa OAMHAKOBA, HO TIOJTHOCTHIO
YUHTBIBAETCS TOIBKO BTOpAsi, CO3aBasi MMUTALUIO T€HEPATOpa, MUTAIOLIET0 ceTh. CUETUNK MPU 3TOM
CUUTAET B 0OPaTHYIO CTOPOHY CO CKOPOCTHIO, IIPOIIOPLIMOHATIBHOM Pa3HOCTH B €IMHUILY BPEMEHH SHEPIUU
paspsana u yYTeHHOH SHEpruu 3apsaa. DNEeKTPOHHBIH CUETYMK OyAET MOTHOCTHIO OCTAHOBJICH U ITO3BOJIHT
0e3y4eTHO NOTPeOIATh PHEPTUIo, He OoJiee 3HAUCHHsI SHEPTUH pa3psana. Eciau MoutHocTs noTpedurens
OKakeTcsl O0JIbIIEH, TO CUETYNK OyAET BBIYUTATh U3 HEE MOIIHOCTh YCTPOHCTBA.
DaKTHYECKH YCTPONUCTBO MPUBOAUT K HUPKYJILAINH PEAKTUBHON MOITHOCTH B IBYX HAlpPaBJICHUAX Yepes3
CYETYHK, B OTHOM M3 KOTOPBIX OCYILECTBISETCS MOTHBIN YUET, a B IpYTOM — YaCTHUHBIM.
IIpunimTranbpHas cxeMa ycTpoucTBa
YCTpoiicTBO COCTOUT U3 YETHIpEX MOy IeH, MPUHIUITHAIBHbBIE CXeMBI KOTOPHIX MTPUBEIEHBI Ha puc. 1-4.
WnTterpatop (puc. 1) npeanazHaueH 1uis BBIICICHUS U3 CETEBOTO HANIPSHKCHUS! CUTHAJIOB,
CHHXPOHU3UPYIOMIKX paboTy APYTHX MOAYJeH. DTo mpsAMOyroiabHble uMITybehl ypoBHS TTJI Ha BeIxogax
CluC2.
®pont curnana Cl coBmagaer ¢ HauaIoOM MOJOXKHUTEILHON TOTYBOIHBI CETEBOT0 HAIPSKEHUS, a crag — C
Ha4aJoOM OTPHUIATEIbHOM NOITyBOJIHEL. PpoHT curHana C2 cOBMagaeT ¢ HA4aJIoOM MOJIO0KUTEIbHON
MIOJTyBOJIHBI MHTErpaa CETEBOrO HAPSHKEHHUS, a CIIaJ - C HA4YaJIOM OTPHULATENIEHON MOITyBOIHBI. TakuM
o0pasom, curHansl C1 u C2 npenctaBisitoT co00il MPsSMOYTONbHbIE UMITYJIECBI, CHHXPOHU3UPOBAaHHBIE CETHIO
Y CMEIIEHHBIE Mo (ha3e OTHOCHTENBHO APYT Ipyra Ha Yroi X/2.
CurHaz, COOTBETCTBYIOIIMM HAMPSKEHUIO CETH, CHUMaeTcs ¢ peauctuBHoro genurtens E. 1.1, E. 1.3,
orpaHH4MBaeTcs 70 ypoBHs 5 B ¢ momomipio pesuctopa EJI.5 u crabunutpona D1.2, 3atem uepe3 y3en
raapBaHMYeCKOl pa3Bsa3ku Ha ontpore OC 1.1 mogaercst Ha Apyrue MOLyTU. AHaJOTHYHO GOpMUpYyeTCs
CHUTHaJl, COOTBETCTBYIOLINI HHTETpajly HampsbkeHus cetu. [Iporece mHTErpupoBanus odecreynBaeTcst
TpolieccaMu 3apsiaa 1 pazpsna kougaeHcaropa Cl1.1.
Cucrema ynpasieHus (puc.2) ciyXuT Ui GOPMHPOBAHUSI CUTHAIOB YIIPABJICHHSI MOLTHBIMH KIFOUEBBIMU
TPaH3UCTOPaMH peKymepaTopa (puc.3). AIropuT™ ynpasieHus: ciHXpoHu3upoBaH curaaiamu C1 u C2,
HOJIy49aeMbIMH ¢ HHTerparopa. s obecneueHns MMITyJIbCHOTO IIpolLiecca MPOTEKaHUs 3HEPronoTpedIeHHs
YCTPOMCTBOM CIIY)KUT 3aJIaI0NIHI IeHepaTop Ha Jiorndeckux anementax DD2.3.4 u DD2.3.5. On dhopmupyet
uMITyJbehl yactoTort 2 kI'1y ammutyaoi 5 b. UacToTra curnana Ha BBIXOJI€ FEHEPATOpa U CKBAXKHOCTh
UMITYJIbCOB ONPENEISAI0OTCS MapameTpaMu BpeMsazaaaromux ueneit C2.1-R2.1 u C2.2-E.2.2. Otu napameTpsl
MOT'YT ITOIOMPAThHCS IPH HACTPOIKeE It 00ecTiedeHus] HanOoJIbIIeH TOTPEIHOCTH yUeTa 3JIeKTPOIHEPTUH,
noTPeOaIEMON YCTPOHCTBOM.



Jlormgeckuii 6J10k crcTeMbl Ha ocHoBe aHann3a curHanoB C1 u C2 dhopmupyet curaanst Ul — U4, kaxmprit
U3 KOTOPBIX YIPABISET COOTBETCTBYIOIIMM ILIEUOM peKyneparopa. b HeoOxoquMbie MOMEHTHI BpeMEHH
Jorudeckuii 670K MOAYIHPYET COOTBETCTBYIOIIMI BEIXOAHOW CUTHAJ CUTHAJIOM 3aJaf0Ilero reHeparopa,
obecrieunBas BHICOKOYaCTOTHOE dHEPTONOTPEOICHNE.
Pexymnieparop (puc.3) npeacrasiseT coOo0i 1Ba OJMHAKOBBIX KaHala, KaXablil U3 KOTOPBIX 00ecIieYnBaeT
MOAKJIIOYEHHE K IJCKTPUUECKOM CeTH OTIEIBHOr0 HakonmuTenbHoro KouaeHcaropa C3.1 wiu C3.2. Kanan
yIpaBieHus KoHaeHcaTopoM C3.1 coCTOUT U3 MOIIHBIX TpaH3UCTOPOB T3.2, T3.6, BHIIPIMUTENbHBIX IUOA0B
D3.1, D3.3, ycunmuTenbHBIX KackamoB Ha Tpan3uctopax 13.1, T3.3 u y3710B raTsBaHUIUECKON Pa3BsI3KU OT
anekTpocety Ha ontporax OC3.1, OC3.3. Kanan ynpasienus koHaeHcaTopoM C3.2 TOCTPOCH aHAIOTUIHO.
3a cyer anropuTMa paboThI CHCTEMBI yIIpaBieHus odecniednBaeTcs paboTta koHaeHcaropa C3.1 Ha
TTOJIOKUTEITLHOH TIOJTyBOJIHE CETEBOTO HampspKeHus, a C3.2 — Ha OTpHUIIATSIHHOM.
bnox nutanus (puc.4) mocTpoeH 1o kiaccudeckon cxeme. HeobxomumocTs IpuMeHEeHHsI TpeX KaHaJIOB
NUTaHUs POAUKTOBaHA OCOOCHHOCTBIO CBA3H KAaCKaJ0B PEKyNepaTopa ¢ 3JeKTpHYecKoi ceThio. [Ipu aTom
OOIIMM ITPOBOIOM MOYKHO JIUIIH YCIOBHO CYUTATh OTPHULATENLHBIN MOJOC 5-BOIBTOBOTO Bhixona. OH He
JIOJDKEH 3a3eMIISITHCS] HITH UMETH CBSI3b C MIPOBOJaMH ceT. [ TaBHBIM TpeOoBaHHEM K OJOKY MUTaHUS
SIBIISIETCSI BO3MOXKHOCTB 00eCIeuuTh TOK 710 3 A Ha BbIxozgax 16 b. OTo HeoOxoauMo 11 BBOJIa MOIITHBIX
KITIOYEBBIX TPAH3UCTOPOB B PEXKUM HACBHIIIEHHUS B OTKPBITOM COCTOSIHUU. b MpoTHBHOM ciyuyae Ha HUX OyzAer
paccenBaThcs OONBIIAs MOITHOCTD, M OHU BBIMAYT U3 CTPOSL.
Jeranu n KOHCTpYKLUSA
MukpocxeMbl MOTYT IpUMEHSThCS Tr00bIe: 155, 133, 156 u npyrux cepuii. He pekoMenayeTcst mpuMeHeHne
mukpocxeMm Ha ocHoBe MOII -cTpykTyp, Tak Kak OHU Ooiee TIOABEP>KEHBI BIMSIHUIO HABOJIOK OT PabOThHI
MOIITHBIX KJIIOUEBBIX KaCKaJOB.
KittoueBbie TpaH3UCTOPHI PeKyIiepaTopa 00sA3aTeIbHO YCTaHABIIMBAIOTCS Ha paauaTopax. Jlydine mis
Ka)KI0TO TPAH3UCTOPA UCIIOIB30BaTh OTACIBHBIN paaraTop Iuiomaasio He MeHee 100 cm”. U3 coobpaxenuit
0e301acHOCTH He CJelyeT NCTIOIh30BaTh METAITHYECKUH KOPITyC yCTPOWCTBA B KA4eCTBE pauaTropa s
TPaH3UCTOPOB.
J11s BceX BRICOKOBOJIBTHBIX KOHJIEHCATOPOB Ha cxeMe 0003HAaYeHO NX HOMUHAIILHOE HAIPsDKEHHE.
Konnmencaropsl Ha 0oJiee HU3KOE HANPsDKEHUE TIPUMEHSTH Helb3st. KormerncaTop C1.1 MoXxeT OBITh TOIBKO
HEMOJSIPHBIM. b 3TOM y3Iie npuMeHeHHe JIeKTPOIUTUYECKOT0 KOHACHCaTopa He Aonmyckaercsa. Cxema
peKymepaTopa CHelalbHO COCTaBIICHA I UCIIONb30BaHus B kauecTtBe C3.1 u C3.2 memieBbix
JIEKTPOIUTHYECKUX KOHIEHCATOPOB, HO HAJIe)KHEE U TOJITOBEYHEE BCE-TaKM MPUMEHEHNE HETTOSIPHBIX
KOH/ICHCAaTOPOB.
Pesuctopsr: E1.1 — EJI.4 TunaMJIT-2; E3.17 - E3.22 npoBonouHbie MOLTHOCTHIO HE MeHee 10 BT;
ocTanbHble pe3uctopsl TunaMJIT-0.25.
Tparcopmarop Trl — 000 MaTOMOIIHEIH C IBYMS pa3aebHBIMA BTOPHYHBEIMU 0OMOTKaMu Ha 12 b u
onHo# Ha 5 b. ['maBHOe TpeboBaHue -00eceYnTh P HOMUHAIILHOM HanpshKeHUH 12 b Tok kaxaon
BTOPUYHOI 0OMOTKH He MeHee 3 A.
bee Moy ycTpoiicTBa ciemyeT CMOHTHPOBATh Ha OTJENBHBIX TUIATaxX JJIsl OOJErdeHus TIOCIe Iy oIeH
HACTPOMKH. Y CTPOMCTBO B IIEJIOM COOUPAIOT B KaKOM-JIH00 Kopiyce. OdeHb y100HO0 (0COOSHHO B IENIX
KOHCITUPALIMH) HCIIOIB30BaTh ISl 3TOTO KOPITYC OT OBITOBOTO cTabMIKM3aTopa HalpsLKEHHsI, KOTOphIE B
HETaJIeKOM IPOIIOM ITUPOKO UCTIOIB30BAINCH ISl TUTAHUS JIAMITOBBIX TEIEBH30POB.

Hanagka
IIpu Hanagke cxeMsbl co0II0aiiTe 0cTOPOKHOCTH! IIoOMHUTE, YTO He BCA HU3KOBOJIbTHASA YACTh CXeMbI
HMeeT raJIbBAHUYECKYI0 Pa3BA3KHU OT dJleKTpudeckoii cetn! He pekomeHnayeTcsi B kauecTBe paguaTopa
JJIS1 TPAH3UCTOPOB HCMOJIBF30BATH METAJIMYECKHH KopIyc ycTpoiicTBa. [IpuMenenne niaBKux
npeaoxpaHureseii — oon3areabHo! HakonmuTebHbIe KOHIEHCATOPHI Pa00TAIOT B MpeaeIbHOM
peskuMe, MO3TOMY Iepe/l BKJIOYEHHEM YCTPOICTBA X HY:KHO Pa3MeCTHTh B IPOYHOM MeTAJIMYeCKOM
KopImyce.
Hu3koBOJBTHBIN 070K TUTAHKUS TPOBEPSIOT OTAEIBHO OT APYTHX MoxyJiei. OH JomKeH o0ecrieunBaTh TOK HE
MeHee 3 A Ha BeIxojax 16 b, a taxke 5 b A5 nuTaHus cCUCTEMBI yIPaBICHUS.
3areM Halla)XHBAIOT TeHEPATOP, OTKIFOUNB CHIIOBYIO YaCTh CXEMBI OT DJIEKTpOceTH. | 'eHepaTop JomKeH
(hopMHpPOBATH UMITYJIBCHI aMIUTHTY 0K 5 B 1 wactoToit okoo 2 kI'11. CKBaXKHOCTH UMITYJIHCOB
npubnusuTensHo 1/1. [lpu HeoOxoauMocTu Aj1st 3Toro noaduparot kouaercatopsl C2.1, C2.2 unu



pesuctopsl E2.1, E2.2. Jlorudeckuit 070K CHCTEMBI YIIPABIECHUS MIPH YCIOBHUH MPABUILHOTO MOHTaXa
Hanaaku He TpeOyet. JXKemaTenbHO TOIBKO YOSIUTHCS ¢ MOMOIIBIO ocIimiIorpada, uto Ha Beixogax Ul—U4
€CTh CUTHAJIBI IPSIMOYTOJILHOU (DOPMBEI.

HHTerpaTop MpoBepsIOT ABYIyUeBBIM octruniorpadom. st aToro oOmmuit mpoBoa ociuniorpada
COEIUHSIIOT C HyJIEBBIM MTPOBOAOM 3iieKkTpoceTH (N), IpoBoJI epBOro KaHajla MOACOEANHSAIOT K TOUKe
coenuHenus pesuctopoB El1.1 u E1.3, a npoBog BToporo kaHana — k Touke coenunHenus E1.2 u E1.4. Ha
9KpaHe JOKHBI OBITH BUAHEI IBe CHHYCOH I YacToTol 50 'ty m amrumntynoit oxoino 150 b xaxnas,
CMeIeHHBIE MeX Ty co00H 10 OCH BpeMeHH Ha yrodl X/2. [lanee mpoBeps0oT HAIMYKME CUTHAJIOB Ha BHIXOJaX
C1 u C2. [l aToro oduuii mpoBoa ocumuiorpada coeaunstor ¢ Toukoir GND ycrpoiictBa. CurHas
JIOJDKHBI IMETh TPaBUIILHYIO MIPSIMOYTONBHYO GopMy, dacToTy Takxke 50 [, ammmtymy okono 5 B u takke
JIOJDKHBI OBITH CMEIIIEHBI MEXKTy CO00M Ha yTou X/2 1Mo ocu BpeMeHU. Ecin hazocMerenne CUTHAIOB
OTJIMYAETCS OT X/2, TO €ro KOPpeKTHPYIoT noabupas kouaencarop Cl1.1.

Hactpoiika Ki1t04eBBIX 2JIEMEHTOB PEKyIepaTopa 3aKJII04aeTcsl B yCTaHOBKE TOKa 0a3bl TpaH3UCcTOpoB T3.2,
T3.4, T3.6, T3.8 Ha ypoBHe He MeHee 1.5 - 2 A. DTo HEOOXOIUMO TS HACHIIIICHHS dTHX TPAH3UCTOPOB B
OTKPBITOM COCTOSHUU. /|11 HACTPOMKHN peKOMEHIyeTCsl OTKIIOYUTH PEKYIepaTop OT CUCTEMBI YIIpaBIECHUS
(Beixoae! U1-U4), 1 pu HacTpoiike KaXI0ro Kackaaa mojaBaTh HanpsbkeHue +5 b Ha cooTBeTcTByOHUM
BxoJ pekynepartopa Ul-U4 HemocpeacTBeHHO ¢ Oyioka mutaHus. Tok 0a3bl yCTaHABIMBAIOT TOOYEPETHO IS
KaXIIOTO Kackaja, moioupasi conporuiieHne pe3uctopoB E.3.19 -R3.22 coorBeTcTBeHHO. /)51 3TOTO MOXKET
norpedoBathes emie moadop E.3.4, E.3.8, E.3.12, E.3.16 ans cooTBeTcTBYOIIEr0 Kackasa. [locie
OTKITIOUEHMSI HATIPSDKEHUS Ha BXO/IE TOK 0a3bl KIFOYEBOTO TPAH3UCTOPA TOJKEH YMEHBIIATHCS IIOYTH JI0
HyJIs (HecKoiabKo MKA).. Takas HacTpoiika obecrieunBaeT HanOojee O6JIaropUATHRIA TEIIIOBON PEXKAM
PpabOThI MOIITHBIX KJIIOUEBBIX TPAH3UCTOPOB.

[ocne HacTpoiiKu BceX MOIyJIel BOCCTAHABIMBAIOT BCE COSANHEHHS B CXEME U MPOBEPAIOT paOOTHI CXEMBI B
coope. [lepBoe BKIIFOUEHNE PEKOMEHTYEeTCS BBIIOHUTH C YMEHBIIIEHHBIMU 3HAYCHUSIMH €MKOCTH
koHaeHcaTopoB C3.1, C3.2 mpubnusurensHo 10 1 Mk®. KoHneHcaTOpHI JTydIle HCTOIL30BaTh HEMOISIPHBIC.
[Mocne BkmtoueHMs ycTpoiicTBa AaiiTe eMy OpadoTaTh HECKOJIBKO MUHYT, 00paiias oco6oe BHUIMaHHE Ha
TEMIEPaTyPHBIA PEKUM KIIFOUEBBIX TPAH3UCTOPOB. ECITH BCe B MOpsIKE — MOXKETE YCTaHABINBAThH
JJIEKTPOIUTHYECKNE KOHIEHCATOPHI. Y BEJIMYNBATh EMKOCTh KOH/IEHCATOPOB 10 HOMUHAIIBHOTO 3HAYEHHS
PEeKOMeHTyeTCsl B HECKOJIBKO 3TAIOB, KaX /bl pa3 MpoBepsAs TeMIepaTyPHBIN PExKHIM.

MOoMmHOCTh OTMOTKH HETIOCPEICTBEHHO 3aBUCHUT OT eMKOCTH KoHeHcaTopoB C3.1 u C3.2. [Insg yBenudeHus
MOIITHOCTH HYXHBI KOHJIEHCATOPHI OonbIIell eMmkocTH. [IpenensHoe 3HaueHe eMKOCTH OTIPEAeTSeTCS
BEJIMYMHON UMITYJILCHOTO TOKa 3apsiia. O ero BeIMYuHEe MOKHO CYAMTb, TOJKII0Yas ocuuiuiorpad
napasiensHo pesucropam E.3.17 u E.3.18. lns tpan3uctopo KT848A on He nomkeH npesbimaTs 20 A.
Ecmu TpebyeTcs emie 0ombIrass MOITHOCTH OTMOTKH, MPHJIETCS HCITOIL30BaTh O0Jiee MOIIHBIE TPAH3UCTOPEI, a
Taxxe quonasl D3.1-D3 4.

He pexoMenayeTcs HCMOIB30BaTh CIUIIKOM OONBIIYI0 MOIIHOCTh OTMOTKH. Kak mpaBuino, 1-2 kBt BosiHe
JI0CTaTOYHO. Ecy ycTpoiicTBO paboTaeT COBMECTHO C APYTUMHU MOTPEOUTENSIMH, CIETUNK TIPU ITOM
BBIUMTAET U3 UX MOIIHOCTH MOIITHOCTB YCTPOMCTBA, HO AJIEKTPOIIPOBOAKA OyIET 3arpyKeHa peakTHBHON
MOIIHOCTBIO. DTO HYKHO YYUTHIBATH, YTOOBI HE BEIBECTH M3 CTPOSI AIEKTPOIPOBOJIKY.
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