[image: image1.png]10-kmnoBarTHBIE MHUII 1011 KOHOEPTHOTO YCHIHTENSI
MomHoCTH, KOTOpBIe IOTPEOIAIOT YCHINTETbHBIE YCTAHOBKH B CHCTeMAaX 03BYUHBAHIA MICKOTEK I HeOOMBIIIX ILIOMAI0K,
nmocturarot 2 ...10 kBt. IIpm 5ToM U1 BEIXOJHBIX KaCKaJ0B yCIUINTeNell TpeOyIoTes MITaromie HanpsokeHist oT +80 1o +160 B (
BBIIIE).
B manHOI1 cTaThe Ipe/UIaraeTcs ABYXIIOIIPHbIIT IMITYIbCHBI neTodHnk mrtanms (MWIT) (puce.1), npenHasHadeHHBIT 11
SIEKTPOIIITAHISA OKOHEUHBIX KacKaJO0B KOHIIEPTHOTO
VYM3Y. Cpenn 31eKTPOINTAIOMNX YCTPOHCTB, ONMCAHHBIX HA CTPAaHMIAX KypHATa Ha JaHHKI MoMeHT, 3ToT MHUII apageTcs caMbiM
MOIIHBIM.
VIMII obecriednsaeT NOCTOSHHO® JBYXIIOISIPHOE BRIXOJHO® HANPSIKEHHE, KOTOPOEe CTAOMII3HPOBAHO 110 IMHPOTHO-IMITYIECHOMY
TIPUHINILY, a TaKXKe 0071a1aeT CHCTeMOIl 3alIHTHI OT HePerpy3KH Mo TOKY (3alliTa OT Ieperpepa KOMIIOHSHTOB He IIPeIyCMOTPEHa).
WUII muraetest oT 3-dasHoit cetn gactoToll 50 I' Birode e ICTOYHIIKA B CTh IPH OTCYTCTBIN BEIXOIHOI HATPY3KI He IPUBOIUT
K aBapui, a IMIIb HETaTHBHO CKA3hIBAeTCA Ha Ko>(umuente crabummsammn Hanpsokerns. Ho Hy’KHO HOXYePKHYTh, 9TO HOPMAIb-
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[image: image5.png]HpIiT 3amyck MAIT ocymmecTIgeTcs TOMbKO II0CIe MPeaBapHTeIbHOTO BKIIOYEHH BCeX IIPOUNX GI0KOB I CHC-

TeM ayaHoKoMIIIekca. YacToTa mpeo6Gpa3oBaHILT allapaTa — CPaBHITEIBHO HeBbIcoKas (25 kI'Ir) i 06ycIoBIeHa JaCTOTHEIMU
CBOICTBAMI MOIIHBIX KITFOUEBBIX TPAH3HUCTOPOB HMITyIbCHOTO mpeobpasosatend. Ecin HeT mepexoca das. kosddimeHT MomHOCTH
MUII mosxet goxomuts IO 0.955 [1, C.20; 2. C. 10], 410 cBs13aHO ¢ 0COGEHHOCTHIO ()YHKIIIOHHPOBAHIIT BRIIpIMuTeIst JlapnoHoBa ¢
HYyIeBBIM JHOIOM H QUITPOM, 00IafaroluM HHIYKTHBHOMN peakumeii.

HasnaueHne KOMIIOHEHTOB

3amuTy MITAromIell CeTH IpH BOHIKHOBEHMHI KaKOM-TH00 HEeNCIPaBHOCTH B YCTPoiicTBe obucnednsaeT 3-dasHblil aBTOMATIHECKII
soikmodarens FUL. Bapucropst RUL.. RU6 610KHpyIOT KpaTKOBpEMEHHEIe IlepeHAIPSDKEHIS, BOSHUKAIOMIIe B ceTn JIpoccerm
L2..L5 comectHO ¢ koHneHcaTtopamu C7, CIO, C11, C22, C28. C32, C34, C35, C37, C39, C44. C45.C221 . .C223 BHIIOIHAIOT
(YHKIUIO BEICOKOYACTOTHOTO PEaKTHBHOTO (GUIBTPA, ITOAABIIIIOMIEr0 My IbCALlIIL, KOTOPBIe MOTIIM GBI IIPOHTH B MUTAIOIIYIO CETh.
Pesncropsr R45.. R47 nemndupyror gpoccemn L3... L5, ymenpmas ux 3JIC caMonHmyKuumt

OrduIbTpoBaHHOE IIePEMEHHOE CeTeBOe HAIPSIKeHIIe IOABEICHO K BhmpsiMuTemnio Jlapuorosa VD35 ¢ HyneBbIM

nmuonom VD36. Yactota mymbearuii Ha ero Bexoze cocrasisteT 300 I'm. [lpoccens L11 ¢ HeGOIbIIOI MHAYKTHBHOCTHIO HEOOXOIIM
JU1 (UITBTPALI BEICOKOYACTOTHOI COCTABIISIOMICH, CIIOCOGHOI ITONacTh B IUTAIONIYIO CETh, @ TAKXKe UL TOTO, YTOOBI IPI
TIOAKIIOYECHI K BEIXOXY BhIpsMuTers Jlapnonosa koaencaropos C317, C346.. C381 mpakTudeckn He CHIDKAICS K03 et
MOIITHOCTH I He ICKakarach gopMa dasroro Toka [2, C.10J. Ilommmponmienossie korneHcatopsl C317, C346...C381 HeoOxoamMeL
JUII HOpMAJIbHOI paboThL HMITYJIBCHOTO IpeobpasoBaren. IlocTosHHbIe pesncTopbl R63..R66 paspskaroT KOHASHCATOPEL
C317,C346...C381 moce 3aBepieHs paboTsl yerpoiictsa. brarogapst oomotke II nByxo6motoanoro apoccemst L11 n aimoxy VD38
TPOHNCXOINT PeKyIeparisi SHepIHIL, 3allaceHHOIl B MATHUTHOM II0Je Apoccellst, 06paTHo B KoHxeHcatopsr C317, C346...C381 nerm
mmiTaHns npeo6pasosaremnst. Bapucropst RU7 n RUS momaBisioT IMITyIbCH IepeHanpsuKe s, BersBaHHbe DJ[C caMOMHIy KT
npoccerns L11.
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[image: image7.png]B peanbHOCTIL B CBSI3U © TeM. YTO Ha Juozax BempsiMurenst VD35, otkpertom tupucrope VS1, oomotke I npoccens L11 u mp.
HMMEIOTCS MTAJeHII HANPSUKSHNS, TOCTOSHHO® HANPSKeHHe, ToaBaeMoe Ha IMITYIbCHEIT IpeoGpa3oBarTellb, MOKET OBITh IPIMEPHO
Ha 10% mensme [3, C.78].

3apsn kornencatopos C317, C346...C381 B MOMEHT BKIIIOUESHIS HCTOYHHKA IIOPOKIAST HMITYIBC TOKA, IPOTEKAONIMIT II0 MOCTY
Jlapnorosa VD35. UToGE! 3apsin eMKocTell KOHIEHCaTOpoB GUIBTPa He BHI3BIBAT TOKOBBIX IE€PErpy30K, IPIMEeHeHa [ellb
CTYIEHYATOro 3aIlycKa, HCIOTHITEIbHBIM SIeMEHTOM KOTOPOi BBICTyIIaeT TupicTop VS1.

B MoMmeHT BKiIrogeHns ncrounnka VS1 3akphit, a Tok 3apsaa C317, C346...C381 nporekaeT gepes pesuctop R53, orpanmunsarommmmii
ero Ha vboBHe 22.6 A (IIbi MakCHMAaTbHOM HalDsKeHIH ceth). Takoii Tok He omacen 11t mionos VD35 (MakcHMAaTbHEIH TOK.




[image: image8.png]TOTpe6IITeMblil IMITYIbCHBIM IpeobpasoBaTeneM, — nprMepHo 24 A). ITocie 3apsima KorneHcaTtopos ¢umbtpa R53 myrmpyercs
THpHcTopoM VS1, BKIIOUEHIe KOTOPOTo IPOUCXOINT ¢ 3aIeP KO, onpenenseMoii nernoukoii C287-R57.

OrxpeiBaet VS1 monesoii tpansucrop VT12, pesicrop R55 orpanmdiBaeT ToX yIpasiiomero s1ekTposa (conporusierie R55
BEIOPAHO TaK, 9TOOBI TOK YIIPABIMIIOIIEro 3MeKTPOJIa ¢ 3aIlacoM IpeBklan ornuparomii). Kornercarop C286 npenorspamaer
CIy4aiiHO® BKIIOYEHIe THPHCTOPA OT IIOMeX.

IInTaHme nemn orpaHIYeHIS IMITYIbCa TOKA, IIOPOKIaeMOro 3apsaaoM Konnencatopos C317, C346...C381. ocymecTsisercs oT
mapaMerprdeckoro crabummsatopa R54-VD37-VT11 Kouznercarop C288 moxasistet mynbcarnl HanpspkeHmst. OT 3Toro e
crabmmsaropa 3amuTassl BeHTIsTopsl M1.. M3, 3JIC caMonHAy K 06MOTOK KOTOPBIX MogaBiseT auox VD39.
CTabummsaTop MOAKIIOYEH K IMITYIHCHOMY BBIIPSMITEINIO co craaxmnparommM LC-gpuisrpom Ha C228, C229. L6. VD27.. VD30.
Jlpoccens L6 — memonymupyrommii. OH He0GXOANM I TOro, YTOOBI HaIIpsUKeHIe Ha KoHaeHcaTopax C228 u C229 6b110
TIPOHOPIIIOHATEHO 3 EeKTHBHOMY, a He aMILTITY IHOMY 3Ha49eHMIO HanpsskeHus Ha oomotke II Tparcdopmaropa T4.
TTommpommtenoBei koHaeHcaTop C229 ¢ HU3KIMH ITapa3sUTHBIMH CONPOTHBISHIEM H HHAYKTUBHOCTBIO IIyHTHPYET IO BEICOKOI
YacTOTe 3TeKTPOINTHIecKHiT KoHneHcaTop C228, mpenoTBpamas neperpes MocIeIHero.

TlepBiraHas 06MOTKa IHHeHOro TpaHcdopMaropa T2 coemHeHa ¢ ce-

TeBBIM (IIIBTPOM Uepe3 mpemoxpannrens FU2. a BropidHas 0GMOTKa IOAKIIOYeHa K MOCTOBOMY BhIIpsiMuTemo VD24 co
criaaxnBaromuM ¢uasTpom C36, C38. BempsamieHHOe HalpsKeHHe MOABEIeHO K IapaMeTpideckoMy cTabummaropy R34-VD13-
VT9, crabmimsnpoBaHHOe HalpsDKeHHe ¢ KOToporo mogaertcst Ha I1-o6pasusii ¢mstp C14.. C19-L1-C23.. C27, C30.

3amaromii rereparop MUII moctpoen Ha Mukpocxeme DA1 — 2-takTHOM KoHTpowtepe UC3825 ¢.Texas Instruments (Unitrode) ¢
nersiMu 0OBs3KI'". MakcnMaTbHBIIT TOK KaKI0ro I3 KIFOUeBBIX TPaH3HCTOPoB ykasaHHo! MIMC — 2 A mpu JUmHTeIbHOCTI
mvaaynecoB 0,5 Mxe (0,5 A Ha mocTossHHOM Toke). Hasrauenne BeBonoB IMC UC3825 B mwiactmaccoBoM Kopryce DIP-16 (puc.2)
crenyromee [4, C.171]:

1 — VHBEPTUPYIOLLMIA BXOA YCUNUTENS OLLNGKH;

2 — HEeVHBEPTUPYIOLUMIA BXOA YCUNWUTENS OLLNBKK,

3 — BbIXOA ycuUnuTens ombku,

4—BbIBO/] CMHXPOHW3ALMM 4acTOThI,

5 — yacToTo3aJarLWuii pesncTop,

6 — KOHZIeHcaTop, 3a/aloLLyi YacTOTY U ANUTENBHOCTL Nay3bl Ha Hyrne,

7 — BbIBOZ MUNOOBPA3HOTo HaMPSHKEHNS;

8— BbIBOA ANs opraHM3auumn "Markoro” sanycka,

9 — BXO/] CUCTEMbI BNIOKMPOBKY NO TOKY 1 3anpeTa reHepaLii UMMyIbCoB;
10 — obLywmii npoBoA cnaboTouHbIX Lieneii KoHTponnepa;

11 —BbIXOZ, OKOHEYHOrO Kackaga "A",

12 — obLyWii NPoBOA CUIBHOTOYHOTO OKOHEYHOTO Kackajaa. Pue. 2
13 — BbIBOA ANA NOAAYM HANPSKEHNS MUTAHUS HA OKOHEYHbII Kackaf;

14 — BbIXO OKOHEYHOrO Kackaaa "B";

15 — BbIBOA ANA NOAKIKOYEHNS K UCTOYHUKY NuTaHms 31,

16 — BbIXOA OMOPHOro HanpsxeHus (+5,1 B).





[image: image9.png]Ha pesncropax R2, R10, R52, R58 (pHc. 1) opraHH30BaH JeTHTENb BEIXOTHOIO HanpskeHHd MHII, KOTopoe IPHIOKEHO K
KxoHaeHcaTopam C230...C257, C258...C285. DnemenTsI C5 H R11 NOBRIIAIOT IOMEXOYCTOHUHBOCTE CHCTEMEI aBTOMATHYECKOrO
perytupoBarHs. [ToCTOSHHOE HaNp;LKEHHe, Maaollee Ha pesrcTopax R2 u R 10, moaBeIeHO K HEBEPTHPYIOMEMY BXOIY YCHIHTENL
OIIHOKH MHKPOcXeME DA 1. COrlacHO CIpaBOYHBIM JaHHBIM (PHPMEI-TIPOH3BOIHTENS, 3TO HANPSIKEHHE JOIKHO IeKaTh B IHAIIa30He
-0,3...+7 B oTHOCHTENBHO BEIBOA 10 MHKpocxeMEl. Ecu Ha nemuTens R2-R10-R52-R58 mojaeTca NocTosgHHOE HanpskeHHe 200 B,
TO PETYTHPOBKOif conpoTHBIeHHA R10 MOKHO 10GHThCA Ha BEIBOAE 1 DA 1 HanpsKeHH a IHanasoHe +0,27. ..+5.3 B (o
OTHONIEHHIO K MIOTEHIHATY BEIBOTOB 10 1 12). CleyeT 3aMeTHTb, UTO PEryTHPOBKa R10 MOBIEUET H3MEHEHHE BEIXOHOIO
HANPAKEHHA, 2 CIeJ0BATENbHO, H HANPAKEHHA Ha HHBEPTHPYIOIIEM BXOJIe YCHIHTENA CHIHATA ONIHOKH.

CucTema CTaGHIH3AIMH BEIXOJHOTO HANPSKEHHA paGoTaeT Tak. Ecu BEIX0HOE Hanpsukerue NIHTT o kakoH-Tu60 MpHIHHe
BO3PACTAET, TO TAKKE YBEMMUABACTCA HANPSKEHHE, TIOCTYIIAIOMIEE C IETHTENS Ha BEIBOA 1 DAL. 3T0 BEI3EIBACT yMEHBIICHHE
K03()DHINIEHTA 3aII0THEHHSA TeHEPHPYEMBIX MHKPOCXEMOIT HMITYIBCOB, IOCTYIAKIINX B CHIOBBIE MOIY I, T.€. YMEHbIICHHE
JUTHTETBHOCTH Pa3-HOMOAPHEIX HMITYThCOB IIPH HEH3MEHHOH JacTOTe reHepalH . D( ek THBHbIC HANPSKEHHA Ha BTIOPHUHBIX
0GMOTKaX HMITy/ICHOTO TpaHchopMaTopa T4 CHIDKAIOTCS, H IIOCTOSHHOE HATPSKEHHE T0CTe IEMOYTHPYIOIEro apoccens L7,
TIPHTOKEHHOE K KOH-

Jencaropam C230...C285, Bo3BpamaeTcsa K EPBOHAYATLHOMY YPOBHIO.

KOHTPOIIb IIOCTOSHHOTO HANPSUKEHHS OCYIIECTBIIETCA HMEHHO Ha BXOJIE CHIOBOTO BRICOKOYACTOTHOTO (DHIBTPA, a HE HA €T0 BEIXOTIE,
TaK KaK HATHYHE IPE3MEPHOTO CABHTA (a3bl IPHBETO ObI K HEYCTOMYHBOCTH CHCTEMEI ABTOMATHYECKOTO PEryTHPOBAHHS BEIXOTHOTO
HANpA:KeHHA (BMECTO OTPHIIATETBHOM MOT.Ta BOSHHKHYTE II0OKHTETbHAS 00paTHAA CBA3b H caMoB030YykeHue HIIT). Kpaifne
BaXHO, YTO0BI KOHAeHCAaTOpE! C230...C243 1 C258...C271 HMeTH MHHHMATbHbIE 3HAUEHH IaPa3HTHOTO CONPOTHBIEHH H
HHIYKTHBHOCTH.

Ilenouka R9-C8 — KOppeKTHPYIOMas YCHIHTENA CHTHATA OIMHOKH. OTOpHOE HampsikeHHe (+5.1 B) mojaeTca HEMOCPeACTBEHHO HA
HEHHBEPTHPYIOIIHIT BXO 2 YCHIHTENA OIMHOKH. KepaMudeckuii KoHgeHcaTop C2 0CymecTBIAET GHIBTPAITHIO Iy b Call .
Homunansi R1, R4 1 C1 3a71a10T 4aCTOTy HMITyI5COB, KOTOPBIE BhIpabaTeiBaeT DAL. EMkocTs Cl onpesienseT JIHTENbHOCTS ay3hl
("dead time") Me3k/y pa3sHOIOIAPHEIMH HMITyThcaMH, YeM Gombire eMkocTh C1, Tem amuHHee dead time.

Ha xomnoneHTax C6, R3, VT1 co6paHa Lemnb "MATKoro" 3amycka 3ajarmero reseparopa DA1. Dnemente R12, C12, C13 —
TIACCHBHBIH (HIBTD. IIONABIAIONIHI BEICOKOUACTOTHEIE Iy TECAIIHH H "Pa3Ie/A0IHi" CTaG0TOYHEIE IPeIBAPHTEIBHEIE IIEH H
CHIBHOTOYHBIH OKOHEUHEIH Kackag DA1. Korpercatoper C12 u C13 gomxHBI 0671a1aTh KaK MOKHO MEHBIIHMH IapasHTHEIMH
CONPOTHBIEHHEM H HHAYKTHBHOCTBI0. KoHeHcatop C13 — xepamuueckuil. HoOMHHANTBHOE HANPSKEHHE TAHTATOBOIO KOHIEHCATOPa
C12 He I0TKHO GBITH

HIDKe 50 B, HHaue OH MOKET POGHTHCA, IPHIEM TAHTATOBEIE KOHIEHCATOPE! OGEIMHO BEIXOAT H3 CTPOS C 3aMBIKAHHEM IIEIIH.
MexIy BRIXOTHEIM KacKaZoM MHKPOcXeMEl DA H nemsaMu $OpCcHPOBaHHS paspsia eMKOCTEH 3aTBOP-IMHTTEP KTIOUEBBIX
TPaH3HCTOPOB CHIOBEIX Mofy el VT2 u VT10 pasmemen apaiisep ¢ nsyms MOSFET VTS u VT6. FX HasHau€HHE — yMOIIHEHHE
HMITyTThCOB, TTOJaBAEMEIX Ha OOMOTKY I cormacyromero TpaHcdopmaropa T1. Pesuctopst R16 H R17 3a1ep:KHBAIOT OTIHPAaHHE H
3amupaHue TpaH3ucTopoB VIS 1 VT6, a R18 uR19 paspakarT HX eMKOCTH 3aTBOp-HCTOK. RC-nemouku C20-R22 u C21-R23
HEOOXOIMMBI /I AEMIIHPOBAHHS IIEPBHYHBIX IIOTyOOMOTOK HMITYT5CHOTO TpaHcdopmaTopa T1. bes HEX opMa HMITYThCOB
YIIpaBJIeHHs KIFOYEBEIMH TPaH3HCTOpaMH Moayned VT2 u VT10 Gelaa GBI CHIIBHO HCKaK€Ha, YTO HEH30€KHO IPHBETIO OBl K
aBapHHHOH CHTYaIHH.

CHITy TOKa, IPOTEKAIOIIETO IO IEPBHYHOH 0OMOTKE I CHIOBOTO HMITYIbCHOTO TpaHchopMaTopa T4, oTcaexkuBaeT TpaHchopMaTop
ToKa T3. FIMIy/IsCHl TOKA, HpOTeKas depe3 pe3ncTopsl R39, R40, R43 1 R44, co371ar0T Ha HUX NaI€HHs HANIPAKEHHA, BETHUHHBI
KOTOPBIX MPOMOPIHOHATEHEL TOKY IEPBHYHOH 0OMOTKH. CKOPOCTh HApacTaHHA HANPSUKEHHH Ha 3THX PE3UCTOpax CHHKaoT RC-
nenouxs C40-R37 u C41-R38, KoTOpkIe, KPOME TOr0, CIIOCOGCTBYIOT GBICTPOMY 3aTYXAHHIO aPa3HTHBIX KOIEGATENBHBIX IPOIIECCOB.
JIByHanpaBJIeHHbIe TpaHCHIEI (transil — Transient Voltage Suppression Diode) VD20 1 VD21 orpaHHYHBAIOT aMILTHTYIBI
HMITyTbCOB IIEDEHANIPSIKEHHA.

TIMITY T5CBI BEIIPAMIIAIOT AH0AB! IIToT-TkH VD16 1 VD17, Harpy:xeHHEIEe Ha C33 1 R33, o6pasyromue MHKOBBIH JETEKTOP.
BEMIpAMIEHHOE HANPSKEHHE IOABOJUTCA K IETHTENI0 HanpskeHHd R27-R32. BpameHuM IBHKKA HOICTPOEHHOTO pe3ncTopa R27
TIPOHM3BOJHTCS PErYTHPOBKA HEOOXOMMMOM IyBCTBHTEIFHOCTH, KOTOPOit IO/DKHA 0671aJaTh CHCTEMa CPaGaThIBAHIA 3AIIHTHI 10 TOKY.
C JeTHTeNd HANPSUKEHHS CHIHAT O IIEPErpy3Ke MOCTYNaeT Ha MHOT03BeHHEIH GHIbTp C9-C29-C31-R15-R26, mogaBIaomuit
BBICOKOYACTOTHBIE ITyIbcaluy. YeM Gompmre eMkocTd C9, C29, C31  yeM BEIIIE CONPOTHBIEHHA R15 1 R26, TeM Gombmei
HHEPIHOHHOCTEHI0 0671aJa€T CHCTEMA 3aIHTHI 10 TOKY. ECIH oHa GyAeT Upe3MEpPHO HHEPIHOHHOH, TO He CMOKET BEITIOMHATH
3aIIHTHEIE (YHKITHH, @ €CTH Yepecdyp GBICTpoeiicTBYIOmEif, BO3MOXKHEI TOKHBIE CPa0aTHIBAHHS.

OTQHIBTPOBAHHOE HANPSUKEHHE CHIHATA O TIEPErpy3Ke IMOCTYIAeT Ha BX0 9 MHKpocXeMsI DAL, UTo B ciTydae aBapHIHOIO
BO3pacTaHHA TOKa 00ECIEUHT GIOKHPOBKY KOHTpo/Iepa. IToka HanpsKeHHe Ha BeiBoge 9 DAI cocrapmser +0,9. .+1.1 B mo
OTHOMIEHHIO K BEIBOY 10, MPOHCXOHT YMEHbIIEHHE KO3 HIHEHT 30 MHEHHA HMITYThCOB, 4 B CTydae, €CTTH 3TO HalpIKEHHE
Jocraraer +1,25.. .+1,55 B, G opMHpOBaHHE HMITYIECOB IPEKpamaeTcs. THIIOBOE BPeMs 3aIePKKH BRIKIIOUEHHS 10 BEIBOLY 9 IMC
UC1825, UC2825 m UC3825 cocTapmieT Beero 50 He, a MaKCHMaTbHAA JTHTETBHOCTS 3aIep:KKH He npebimaceT 80 He [4, C.172].
CorIacHO CIPaBOYHHKY, HAHOOIBIIEE HATIPAKEHHE, KOTOPOE JOMYCTHMO HOaTh Ha BXOZ 9 OTHOCHTENBHO BEIBOJA 10, COCTABIAET +6
B, a B JaHHOM YCTPOHCTBE He IpeBBImAcT 3,8 B.

Cornacyromit Tparcdopmarop T1, TparchopmaTop Toka T3 H CHIOBOH HMITYIECHEIH TpaHC(hopMaTop T4 oGecnedHBaoT





[image: image10.png]TaIbBAHITIECKYIO Pa3sBsI3Ky BXOIHBIX U BRIXOIHBIX Iereil yerpoiictsa. Tparcdopmarop T1 Geper Ha ce6st GpyHKIMIN raIrbBaHIIeCKOIl
PasBsI3KI Lereil GopCcHpOBaHHOTO paspsina 3aTBOpHBIX eMkocteit IGBT-monyeit VI2 u VT 10 apyr ot Apyra I OT TpaH3ICTOPHOTO
npaiisepa. Llenn poperposannoro sammpanms IGBT-moxyneit VT2 1 VT 10 mpencTaBIeHs! 9eTHPBMS IPYIITIaMI KOMIOHeHTOB: R13,
R20,R24, VD5, VD7, VD9, VT3; R14, R21, R25, VD6, VD8, VD10, VT4; R28, R30, R35, VD11, VD14, VD18, VT7; a Taxxe R29,
R31,R36, VD12, VD15, VD19, VT8. Pesuctopsr R20, R21, R30 1 R31 Hy:XHBI 114 3aMe/UIeHII BKIIOYSHHS U BBIKITIOYESHIT
COOTBETCTBYIOIINX TPAH3HCTOPOB B CHIOBBIX MOAyIaX VT2 i VT 10, CHIDKeHIIT aMILTHTYIbI M ITHTETBHOCTH KOIeOaTeTbHEIX
nporeccos. bes sToro cymecrBoBaa Gl orracHOCTh HoTepn ynpasmtemoctr IGBT-mozy et m3-3a "3amenKkiBaHis” mapasuTHEIX
THPHCTOPHBIX CTPYKTYP, BEI3BaHHASA UPE3MEPHO BEICOKOI CKOPOCTHIO HapacTaHus curana. Crenuamucts! ¢.Powerex, Inc.,

BHITy cKaromeii crmossie Monym CM300DU-24NFH, pekoMeHIyIOT CONPOTHBIEHIIS 3aTBOPHBIX PE3ICTOPOB B Ananaszone 1...10 Om.
Pesncropsr R24, R25, R28 1 R29 nemndupyroT mapasuTHble KOIeOaHIII, BOHIKAIOMIE B IersiX. Ecim yOparts Harpyski ooMoTok 11,
IIL IV 1 V cormacyromero tpascdopmaropa T1 i pesn-

crops R24, R25, R28 n R29, dopma IMITyIbCOB HAIPSUKEHIIST Ha BIOPUYHBIX 0OMOTKAX 9TOro TpaHc(opMaTopa IPHHIMAeT B,
TIOKA3aHHKIT Ha puc.3 (AIMTENTBHOCTD PasBePTKH — 5 MKc/mei.). ITomydeHIs MITyIbCOB ¢ TAKIMH 3aTyXarOIIIMI KoleGaTeTbHBIMI
TporteccaMu cieyeT usberaTs. IIpu BKIIOUEHNN ICTOYHNKA HAIIPSKEHIIe IIITAHNI IPeoOpa3oBaTells MPUIOKEHO K HapasUTHBIM
JleJIITeIsIM HaNPSDKeHIT, 00pa3s0BaHHEIM I3 eMKOCTell 3aTBOp-oMITTep 1 3aTBop-KoiIektop IGB T-monyueit. Eciu He orpanmnBars
HAIPSDKEHI MeKIY 3aTBOPAMH I SMUTTEPaMH Ha 6e30IacHOM 171 TPaH3UCTOPOB YPOBHE, OHM NpobproTes. Hanpskerue 3aTBop-
smurTep B IGBT-momymax CM300DU-24NFH se gommkHO npessimars +20 B, 910 sBiMeTcst 00BIMHOMN BENIMIHOIN IS 9TOT0 KIacca
npubopos. 3ammTy Iemneii 3aTBOP-3MHUTTep GepyT Ha cebs AByHAIpaBIeHHEIe OrpaHIduTenbHble qroasl VDS, VD6. VD18 u VD19,
VcexopeHHSBIIT paspsi eMKocTelt 3atBop-oMurTep IGBT-Momyeit oGecnieqnBaroT 6umosspHsie p-n-p Tpansuctopsl VI3, VT4, VI7
VT8, xoTopHIe, OTKPEIBAsICH, OIYHTHPYIOT YIPaBIIsIONIIe BXOIBI 3TeKTPOHHBIX KIrodeil. Paspsamy eMKocTelt 3aTBOp-IMITTEp Takke
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Mot orparuamTebHBE AHOAE VD3, VD4, VD22 1 VD23 5alIMIarT KIio4eEHe TPAH3HCTOPEL OT IepeRaNpIACHIIi.
Jexmupysomue nenouxs C3-R7-VD1; C4-R8-VD2; C42-R41-VD25; C43-R42-VD26 — 510 "crabGeps”. Ecan 65t ommt
OTCYTCTBOBAIN, TO Kakbli pas NPH saNMpaHKE Kiowelt B kpucTantax IGBT i3 crossix Mozyaei VT2 1 VT10 kpaTkospeMerHo
BBACTANACh GBI GOTBIIAA MOMKOCTS, HCTHCIACMAA MEOTHMH KIIOBATTaMH. A 5TO BB3EATO 55l HHTCHCHBRYIO ACTPATALITO

Oy IPOBOHNKOR CHIIOBHX TPAHIHCTOPOE H, B KOHIIE KOHIIOB, IPHBEO GBI K BEIXOZY HX H3 CTPOA.

Korzercaropst C46...C220 IpeOTEPAMAIOT ZOITOEPEMEHEOE 10 IMATHIMHBARHE IOCTOAHHSIM TOKOM CEpIETHIKA HMITYTHCHOTO
Tparcopyatopa T4, KOTOPOE MOTIO G5l BEI3EATs HACIICHHE MArHATONPOEOTa T4.

Ha momsx miozax VD31... VD34, samysriposanssix crad6epay C224-R48, C225-R49, C226-R50 1 C227-R51, cobpars: asa
OTACTHHELX BBIXOTHBIX HMITYTHCHBIX BBIPAMHETE:A. Jlpocce:ts L7 Gy KHT 13 AeMOY-TALHH H TPyIIIOBOf CTaCH-TH3AIMH
‘Hanpaxernit. Konzercarops C230...C285, €289..C316, C318...C345 u apoccem L8...L10 oGpasyror ssmxomsoft IT-oGpasksit
QUIBTP, KOTOPBIl CIIAKABACT BEICOKONACTOTHBIE My Thcaums. Konaercaropst C230...C243, C258...C271, C289...C316 xomsss
MMETB MHHHMaTbHbIC NapasHTHbIE CONPOTHEICHIA H HEAYKTHEHOCTH. Pesrieropst R60 i R6 1 paspaixaior KORACHCATOPB BBXOAHOTO
uIbTpa mocie sasepmenni padorst HUIL. Ceetoxnox HL 1 HEAHIMpYeT BRIIOICHHOS COCTOHNE aNNapaTa, a pesHeTopst RS9 i R62
OrpaRHHBAIT NpoTeKafomii 1o HeMy Tok. [Ipexoxparmren FU3 1 FU4 OTKIOMAI0T HArpy3ky OT KORACHCATOPOB BBIXOAHOIO
pubpa MUIT B CyHac Meperpy3KH 1O TOKY.

BOo3MOKHBIC 3aMCHBL KOMIIOHEHTOB

Muxpocxeny 0A1 sapxn UC3825 Moo moMersTs a UC2825, UC1825 mm K1156EY2.

YacToTosaxaromui konaercatop C1 ket HMETh IPYIIIY Io TeMIepaTypHoi cTadmmbrocti MITO. Tomures, Hampmep,
KoRaercatop Mapki K71-7. Hellb3 HCIIONB30BATS KORICHCATOPBL, Y KOTOPBIX BOSMOKHO "Mepuarie exkocth”. Koraercaropst C3,
C4, C42 1 C43 B ZeMIHPYIOWAX LEIAX eMKOCTBHO 15 HO  HOMMHATBHEIM HanpsikermeM 4 KB (Ha IOCTOAHOM TOKe)
HCTIOMB30BaHBI ¢ IO THIPONHIICHOBBIM AHIEKTPHKOM MapKit Snubber FKP15N/4000 pupast "WIMA". FIx MOKHO IOMEHATS Ha

mpGopst Snubber FKP15N/3000.
Korzercaropst C7. C10, C11. C34, C35, C37 — kepamireckne, Yl-rrma, a C22. €28, €32, €39, C44, C45, €221...C223 —
‘nommpon e, MeTa mmbic, X1-Tuna. Ko pst C7, C10, C11, C34, C35, C37 Z0MyCTIMO HCMONBI0BATS MapKH

DECE331222ZC4B, a 3aMeHHTb MOKHO I0X0GHEDMH Mapkin DHRB34C102M2FB mm K15-5 exkocTsio 2.2 5O I HOMHHATHHBIM
‘Hanpmkermey 6,3 kB. Konxercaropst C22, C28, C32, €39, C44, C45, C221...C223 — MKP10N330K1K0-27 dupar "WIMA” ¢
caMoracHy MMM KopiycoM. Y KasaHHBIE KORACHCATOPSI saMermbl ia MKP10470N/2K, MKP10 1U/1.6K mm mozoGrste. Moskiio
HCIIOB30BATH KORACHCATOPBI H3 METALIH3POBAHHOTO MOTHIIPONAIERa eMKOCTsio 0,33 MK, 0,47 Mk mnt 0,68 Mk cephn
MKP1840 dupyst "Vishay", paccunTarmsie Ha nanpsxere 600 B nepenerroro Toka. Koraercaropst C46...C220 exkocTsio mo 47
HO H HOMHHATHHEIM HAIPAKCHHEM Ha IOCTOAHHOM Toke 2 KB — NOIHIPONHICHOEBIE BEICOKoRacToTHbIe, FKP14 7N/2000
CyMMapHaz eMKOCTb TPyNIIst i3 175 BRIIOUCHHEIX B

ApATIETs KOHACHCATOPOB COCTABIACT IPHMEPHO 8,2 M.

Korzercaropst C230..C243. C258...C271.C289...C316 —NOIHNpONIIEHOBbIE BEICOKoRacTOTHbIe Mapki FKP4 0.1U/630 mmt
MKP10 0.1U/630 . VkasaHHEIe KORACHCATOPEI 06A3aHbI 0G1ATaTh MHHIMATBHBIMH NaPASHTHON HEYKTHBHOCTBIO i

compo: Ko op C317 ¢ TPHKOM H3 METAILTH3HPOBARKOrO NoaxNpormieciia — DC-LINK HC V3-Tuma .
BAMecTo KOHIEHCaTOpa EMKOCTEIO 255 MK® MOKHO E3ATh KOHACHCATO EMKOCTBI0 340 MK 5TOTO e THIA B HOMHUHATEHOTO
Hanpaxerm. Kongercaropst C346...C381 — moaunponmierossie shcokouactotrsie, FKP147N/2000

Korzercaropst C244..C257, C272... €285, C318...C345 — cepum NQ ¢ "Aihuan Technology Group". Koraercarop sroit cepun
eMrocTBI0 1600 MK® H HOMHHATHHENM HanpmKeHHeM 450 B BELICPAHMEAcT TOK MyThcamii 9,8 A mpu sactote 300 Tt  TenmepaType
85°C. UroBs! aMIINTy a Iy Thcaumii Ha HEX He MPCEHIIIATA MAKCHMATHHO JOMYCTHMYIO BETHHAY, NPHILIOCh 00EAHHITS
BKIIOUCHHbIC MaPATICTBHO KOHACHCATOPH B [Py IIIIBL.

Tloxetpoeunsic pesnctopst R1, R10, R27 Mapkir CII5-2B MOKHO MONBITATbCs TOMCHATS Ha pesuctopst CII3-19A, CIT3-39, CII5-3B,
CIT5-16 mu CTI5-22. BosMokHa saMeka Ha pescTopst ceprif PVZ3A mm PVM4 ¢upyst "Murata Manufacturing”. Oxsaxo
MMIOPTHBIC MOACTPOCTHEIE PESHCTOPBI HMEIOT APYTOli PAX CONPOTHBICHHI, 1, ClICA0BATEbHO, IIPH 3aMEHE BOSHHKHET
~HEOBXOMMOCTS CKOPPEKTHPOEATH CONPOTHEIICHIL [IOCTOAHHBIX PESHCTOPOB, BRIIONCHHBIX TIOCICAOBATENbHO € IOACTPOCTHEIMH.
Pesnctopst R7, RS, R41, R42 — PA6 (Gessimayrusssic) pupyst "AST" & kopryce TO-247. Jlus ox1akacsi pe-

3HCTOPOB HEMOMB3YIOTCA OTACTbHbIE pasHaTopst HS104-50 passepasm 100x102x24,5 v, Pesmcropet R48... R51 Moo mpmermTs
mBo sTol e Mapkn PA6, 160 B3aTh pesnctopst cepri SMHP MommocTsio 20 B 5 kopryce TO-263 pupast "TT electronics”,
G0 COCTABHTS 13 4-X Ge3BIRAYKTHBHBIX PESHCTOPOB MOMHOCTBH0 5 Br. IocTommHsti pesictop RS3 — nposonoussiit, C5-43B-50
i C5-35B. BaHo, 4T0Gb! JaHHEL PE3HCTOP JCTKO BHACPKHEAT KPATKOBPEMEHREIC EPETPYSKH 10 TOKy . PesncTopet R63.. R66 —
npoBoxouREe, C5-47B.

Bapuatopst RUI.. .RU6 trma S20K680 Moo 5aaTs Mapok B72220-S 681-K101, TVR20112 rmm CNR20D112. Baprctop
RU7B72220-5102-K 101 cpaGatsieact nph nanpxerin 895 B NOCTOAHHOTO TOKa H CII0COGCH NOMIOTHTS sHepriio 20 410 Tik. Ero
HOIYCTHMO TIOMEHATS Ha ABa BKIIOYCHHBIX B NapalIeih saprcTopa B72220-5681-K101 (kawsiit cpabaTsisact np Ranpsoiermi 895
B 1 MOKeT NIOTIOTHTB 5HeprHio X0 250 Jx). Bapuctop RUS TVR20241 0671a1acT HaNpsixerieN CpabaThIBAHIA Ha MOCTOKHOM
Toke 200 B 1 CHIOCOGEH MOTIOTHTS KanGobmyio SHepriio B 108 [Ik. YkasanHsiit saprcTop saverm Ha B72220-52131-K101, JVR-
20N241K, S20K 130E2 rm S20K150.

ozt VDI, VD2, VD25, VD26, VD36 1 VD38 wapki DSDI60-16A Moo moMeRsTh a nost DSDI60-18A Toro ke
npomssouTens win sa RHRG75120, RHRU100120 ¢.-Fairchild Semiconductor Corporation”. JIHoAs KpEIIATCH Ha OTACTBHEIE
oxnazurenn HS143-100 mn aranormmsic. JlBy RaNpasieHHbIe or parMMHTenbHbe AHoAst VD3. VD4, VD22 1 VD23 (OHC261-10-9)
MOKHO 3aMeHHTS Ha OHC261-10-8 o OHC261-10-10. Toaxoaamne oxtazurem — 0171 mm 0371.

JlEy HalpaBICHHBIE OTPARATHTEb-

Hbte Aoz VDS, VD6, VD18 1 VD19 sapki 1.SKE18CA Moo moMerats fia SKP1SCA mm P6KE18CA. Tuomst Ilortxi
VD7..VD12, VD14, VD15 (SB5100) samersiorea 5a MBR750. SB560, SB860 mn SB86OF. Cradumitpor VD13 IN5354B
obazact Hanp:okemeM npocoa 17 B. Ero Moo moMeraTs va 1SMAS5930B, IN5355B-MBR mm IN5353B. Tnost Iortxa
VD16 1 VD17 (IN5819) sersores ra 11DQO6, 11DQ10, MBR160, SB140. SB160. SB1100, SR1100, SR106 it SR180.
Jleyranpasaersste anoxs VD20 n VD21 (1.5KES.2CA) saMermMs! Ka samuTrbe anoxs PEKES.2CA, PGKE10CA win 1.5KE10CA.
Jwozsyso copky VD24 Tima MB154W MoKHO IOMEHATS Ha Ofus 13 mprGopos BR154, BR156, BR158 mm MB156W. Oxa
MOHTHpYeTCA Ha OXTaAHTEb, Hanpep, Mapkh HS183 raGaprray 30x50x17 s mpomssoactsa "Kinsten Industrial”.

Vs tpatictpsie mmost VD27.. VD30 HFA15PB60 oo saMermTs ka DSEI12-06A. FES16DT. FES16FT min HFA1STB60. Hx
MOHTHPYIOT Ha HeThIpe pasAebibix oxTaxuTens HS184-30 ¢ rabapuTabnm passepayi 30x41x30 M HIH MOROGHBE.

Vs patictpsie amost VD31..VD34 150EBUO4 fomyckaioT B npavoM BkioucHnn Tok 150 A (npn Temepatype 104°C) i
BEACPKHBAIOT KaHOOTbMIee 0OpaTHOE Hanpsxerie 400 B. x THNOBA% ATHTEIBHOCTS OGPATHOrO BoCCTaROBCHMT — 172 He (IpH
mpsMoM Toke 150 A. opatHoM Hanpmkernn 200 B 1 Tenmepartype 125°C). MakemiabHoe IPAMOE TaeHAE HANPKCHNA Ha AHOXE
150EBUO4 coctasmset 1.17B npr Toke 150 A 11 Temmepatype 125°C. VkasanHbic KOMIOHCHTE MOKHO TIOMCHATS Ha COOPKI
HFA320NJ40C mn HFA280NI60C, cocTosmite 3 AByX AHOZOE. OAHAKO CIEAYET NOMHHTB, ¥T0 AHOXH B HIX HMEEOT OOMIi KaTox.
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Bee weTrpe moa (VD3 1...VD34) MOHTHPYIOTCA Ha He3aBHCHMBIX oxTataTerx HS153-100 ¢. "Kinsten Industrial” mre
aHanorHIHEX. Tpexdasneii qHOXHENH MocT VD35 Mapka RM75TC-2H MOXHO MOMEHATh Ha aHATOTHIHEL MocT 160MT160KB.
JIHOMHEIH MOCT ye-

TaHABTHBAKOT Ha OX1aAHTe s HS153-50 ran momoGHEr.

CrabumTpor VD37 Mapxa IN5350B 061a1aeT HanpsxeHHeM 1po6os B 13 B (£5%). Ero MOYKHO 3aMeHHTS OTHEM H3
cTabummTponoB 1 N5351 B, BZX85C-13V mu ZY13.

Juox VD39 mapka MUR420 gomycTaMo 3ameHHTs Ha BYD1100, BY'V28-100. SBYV28-200. SF22. SF54 mra SB5100.
JKematemsHo, 910G cBeTonHOT HL1 0612047 36 TeHBIM HITH CHHEM IIBETOM CBeYeHH:. B3amen cBeTomsona mapku L-7113CGCK
MOSKHO B3ATh OTHH H3 MpHGopos KMTIMO1B- 1JI. KUTIMO7I-1JI, L-383SGWT. ARL2-5213PGC um L-1503SGC.
MartoMormmiii p-ni-p Tpansuctop KT361T (VT1) Z0MycTHMO NOMeHATS Ha ApyTHe TpaHsHCTOpE! cepun KT361, a Tacke Ha
aHanormarere mpaGopst BC 157, BC 158. BC250B, BC250C.

Crropsie MoyTH VT2 1 VT10 COTepikaT o fBa coeTHHEHHBIX T TTOyMOCTOROH cxeMe MomHsX IGBT ¢ HETerpHpOBAHHBIMI
ommozsTHEIMH HoxaMH. TparzscTops! MoxyTel CM300DU-24NFH gomyckaior pabory Ha sactote 10 30 kI IpH XecTKoH
KOMMyTanHH i Ha gacToTe 60...70 KTl B pe3oHaHCHOM pexume. [ToCTOTHHEL TOK KOTTeKTOPOB TPaH3HCTOPOE — 10 300 A,
HMITyTECHEL Tok — 600 A, a MAKCHMATEHOE HATIpKEHHE KOTIEKTOp-3MHTTep — 1200 B (IpH TeMmepa-

Type 25°C). HanGoxbIiee HApSKEHHE HACHIIIEHHS KOUIEKTOP->MHTTEp TPaH3HCTOPOB MOIyJIel COCTaBseT 6,5 B, a ero THIOBOR
snavenne — 35 B KayIEIiH CHIOBOH MOTY.Th HEOGXOIHMO YCTAHOBHTD Ha OTIeTbHEI OXTaTHTeTD, Hanpavep, "DAU" cepnit THV w1
THM, npHgeM H0cTaToHO ATHHEL B 300 MM. BMECTO yKasaHHEIX KOMIIOHEHTOE I0yCTHMO HCTIOT630BaTh MOy CM200DU-
24NFH H1H pAI THCKpeTHEIX TPaHSHCTOPOE, Hanprmep, IRGPS60B120KDP. TTocteTHHe HMEIOT OCTOAHHELH TOK Ko-LTeKTopa 1035
A, mvmTyhcHBI — 240 A, a MaKCHMATBHOE HallpsDKeHHe KOILTeKTop-3MHTTep — 1200 B (ipu Temmepartype 25°C). B ammapate
IpHMeHEHEI Te KOMIOHEHTEL KOTOpEIE GBLTH y aBTopa. IIpH BEIGOpE KTIOYEREIX TPAH3HCTOPOE CIeyeT TIOMHHTE, 90 A0y CTHMELE
Tok Ko/TeKTopo IGBT CHITBHO yMeHBIIaeTcA © POCTOM HacTOTE NPe0dpasoEaHHA H TeMIEpaTy phl. IIpH B03pacTaHHH TeMIepaTypEl
TaKsKe CHEOKA©TCA JOMyCTHMAS MOIIHOCTS PACCEHBAHAS TPAHIHCTOPOB. HAHGOTBIIHHE TOK NIePBHMHOH OGMOTKH CHIOBOrO
HMITyTBCHOTO TparchopMaTopa T4 COCTABIAET IPHMepHO 24 A, 9TO Take HyKHO yIecTb.

Tpaszsctopsr VT3. VT4, VT7 u VT8 (2SA1244) ronyctavo savennts Ha 2SB1202. Tonessie MOTI-rpanszuctopst VTS, VT6
VT12 (IRF530N) MosxHO MensTs Ha IRFU3910, TRF530, IRL530N mn IRFI540G. Tpansactops VTS 1 VT6 MOHTHpYIOTCA Ha
MEHHATIOpHEIX oxTamuTenix KG-331 npomssoactea "Kingeooler", a tpamsuctop VT12 — Ha pammatope HS115-50, HS113-

50 'Kinsten Industrial" a1s anaTormaHOM 10 3¢ hexTHEHOCTH. KommorenT VT9 Mapxke 2N6284 omycTHMO ToMeHATS Ha 2N6283,
KT827A, KT827B. TpansHcTop KpenuTcs Ha ox1amaTene HS143-150 min noxo6HoM. Brnoapesi TpansucTop VT11 Mapks 2N6284
MO:KHO moMeHATh Ha KT827A. Ero ciexyeT MOHTHPOBATh Ha oxyTaguTene HS153-50 min mogoGHOM.

Tupuctop VS1 mapku T161-160-18 MorTHpYIOT Ha ox1amuTems 0171 wre 0371. Ero MoskHO 3aMeHHTh Ha T161-160-14, T161-160-
15, T161-160-16, T261-160-18 m1n T161-200-14.

Jipoccerns L1 — LPV2023-501KL ¢."Bourns". COrIacHo CHpaBOSHEIM JAHHEIM, HEAYKTHBHOCTb €T0 OGMOTKH COCTaBIseT 500
(£10%) MxTH, a ee HaHGOTBIIee conpoTHENeHHe — 0,28 OM. J[pocceTh BELTEP:KHEAET MAKCHMATHHELH TOK 1,5 A.

Jlpocces L2 BHIOTHSIOT Ha ABYX CIOKEHHBIX BMECTe TOPOHATHBIX MArHHTONPOBOJAX H3 PACIELICHHOTO Ketesa T650-26 mim
T650-52 Tumopasvepa K165,0x88,9x50,8 ¢."Micro-metals". OSMOTKH Apocce s HaMATEEAIOT OIHOBDEMEHHO B TPH IPOEOIA.
Kaxmas 06MOTKa T0DKHA COAepskaTh 110 18 BHTKOB H 061a1aTh HHAYKTHBHOCTEIO 265 MK H. B kagecTBe 0GMOTOMHOTO IIPOBOIA
IOMYCTAMO MPHMeHHTS "KocHuKy" 3 10 AT MeaHoro nposoza I19B-2 min IIITB 0,55 v (1o Mexn). Tpoccems L3..L5
BHIIOTHSIOT Ha TOPOHIATHHEIX CepSTHAKAX H3 PACTIELICHHOTO enesa T400-26D tanopasmepa K102x37.2x33 My "kocHwxoi" 13 10
SKHIT MeIHOTo npogofa IT3B-2 mru IT3TB ¢ auameTpom Kaxmoif 0,55 mm (mo Memn). Kaskaas 0GMOTKa COCTOHT H3 32 BHTKOB, HX
HHTYKTHEHOCTb — 265 MKTH.

Tipoccens L6 Baat LPV2023-501KL ¢."Bourns". OH HMeeT MakcHMaTsHBIH TOK 1,5 A, HETyKTHEHOCTS o6MOTKH 500 (£10%) MxTH, a
e CONpOTHETeHHe COCTaBTAeT He Goree 0,28 OM. JIBYXOGMOTOUHELH Apocce:Ts L7 BHIOMHAIOT Ha OTHOM TOPOHATHHOM
MArHHTONIPOEOe H3 PACTIBLTEHHOTO sKee3a T650-26 mmm T650-52 K165x88,9x50,8 Mm. OSMOTKH Apocces yKIambBaloT
OIHOBPEMEHHO B JBa POBOJA 10 MOTyIeHH:N HHIYKTHRHOCTH KakI0H 0GMOTKH 35 MKI'H (4HCII0 BHTKOB KakI0# 06MoTkH — 10).
OGMOTKH BEIIOTETOT "KocHaKOH" 13 90 ket nposoga I19B-2, TITB wm ITHJIIIIO 0,55 My kacaas (o Mexs). Brarozaps Tomy,
HTO BEIXOTHO#H BEIIPAMHTENb — ABYXIIO.TYIEPHOIHEIH, Iy ThCAIIHH BEIMPAM/ICHHOTO HAIpSKeHH:! 061aaloT B IBa pasa Gomee
BHICOKOH aCTOTO# OTHOCHTENBHO 9aCTOTH IIPe0OpasOBaHHA.

Jpoccern L8...L10 BEIOTHAIOT Ha KOTBIIEBEIX MATHHTONIPOBOAX H3 PACTIBLICHHOTO sxene3a T650-26 mmm T650-52 K165x88,9x50,8
M. UHCT0 BHTKOB KakI0H 05MOTKE — 10, a HETyKTHEHOCTD

Kaxz0T0 Apocceni — 35 MkT'H. B KauecTse 0GMOTOMHOIO POBOA BRICTNaeT "KocHHKa" 3 90 5K ¢ AHAMETPOM KaxKIOH 0,62 M.
JlByxo6MOTOUHE Apoccers L11 peatHsoBaH Ha ABYX CIOKEHHBIX BMECTe TOPOHIATBHEIX MATHHTONPOBOIAX H3 PACHEUICHHOTO
sxenesa T650-26 wrm T650-52 Tropasmepa K165x88,9x50.8 Mm mpomseozcTea "Micrometals". OGMOTKH HaMaTHIBAIOT "KOCHIKAMH"
13 22 ku1 IpoBoza Mapok TTITB wm ITIB-2 00,55 M (110 MeH). OGMOTKH, KakIast H3 KOTOPEIX HMEeT [0 29 BHTKOB, HAMATEIBAIOT
B J1Ba POBOJIa. VIHIYKTHBHOCTB Ka10# 0GMOTKH — 0KO10 675 MKI'H.

Tvmymscasii Tpancdopmatop T1 BEITOTHEH Ha TOPOHAATSHOM MaTHHTONPOBOAE K3 depprta M2000HM-A THIOpasvepa K39x24x7.
O6MOTKyY | HAMATHIBAIOT CIO/KEHHBIMH BY€TEEpO MPoEoxaMH [19B-2 nam IISTB 0,38 M, omoTka IT, IIL, TV 1 V — c1o:eHHBIME
BIBOE IIPOBOTAMH Tex ke Mapok 0,38 My. O6MoTka I mveet 130+130 BrTKOE, 06MOTKH IT, I1L, IV B V — 10 130 BHTKOE.
Mesk0GMOTOHHY0 HOAIHIO BEIIOESIOT TeHTOH H3 IOTHACTEpa THG0 TaBcana. MHAyKTHBHOCTS 05MoTok IL, ITL, IV 1 V. a Taiske
T0G0i H3 MIepBHYHEIX IOTY06MOTOK cocTaB1AeT 22 MIH.

Tpascopmarop T1 MOKHO HIMOTATs H Ha GpoHeBoM cepaeurnke 536 u3 depprra M2000HM1 (Ge3 moxcTpoedmiKa i 3a3opa). Tpu
sToM o6MoTk IT, I1T, IV 1 V H Kakaas H3 IepEHTHBIX IOTY0GMOTOK T0JLKHEI COTEpKAT 110 88 BHTKOE IPOEO/IA TeX 3Ke MapoK H
TOTO 3Ke THAMeTpa. VIHIyKTHBHOCTE OGMOTOK TaKiKe He MPETEpIHT H3MEeHEeHH .

Buecro aumeifsoro oxHodasHoro tparcdopmaropa T2 Mapki OCMI -0,063 380/5-24 Moo B3sTH Tpanchopmarop OCM 1-0,063
380/36, OCM 1-0,1 380/5-24, OCM 1-0,16 380/5-24 HITH aHATOTHYHELH.

Tpascopmatop Toka T3 BeImoIHeH Ha MarHETONPoBoze 11T 12x15 H3 MapraHen-MHHKOBOTo depprra 2500HMC1-11 mm 3000HMC.
TlepBHrHas OGMOTKA COCTOHT H3 OHOTO BHTK, Ui YI05CTBA BRIIONHEHHOTO y<KOM H3 22 1 nposoxa [19B-2 umi ITTB 0,55
MM (o MeH). JlHaMeTp KaKI0H KHIIKH ¢ YIeTOM TONIIHHE! H30IAHOHHOTO TI0-




[image: image14.png]KpBITIE cocTaBaseT 0,62 M. JIid yBemIdeHns 57IeKTPONPOIHOCTH H30 N NIEPBUHY0 0OMOTKY TpaHc(opMaTopa ToKa
TIPOIYCKAIOT Uepe3 CTEKIOTKaHeBY o TPyOKy. Bropiranas o6MoTka comepxuT 74+74 BUTKa U3 ABYX CIOKEHHBIX OTHOKUIbHBIX
TpOBOOB Bee Tex ke Mapok 00,33 MM (o Mem). JInst pexynpeskIeHIIs HACHIIIEHIN B CepAeUHIIKe OCTABIEeTCS HOMAarHUTHBIIT 3a30p
TommuHoit 0,05 MM.

CuoBoit IMITy TbCHBIT TpanchopMaTop T4 MOKHO BEIOIHUTE Ha IMTH CIOKEHHBIX BMECTe Uepe3 H30IIHOHHbIe IIPOKTAIKI
Tommunoii 0,05 MM KoMIUTeKTax MarHATONpoBogos 11120x28 m3 deppura 2500HMC1, paspaGoTaHHOro s (yHKIMOHIPOBAHIS B
CHIBHBIX MarHUTHBIX TTOX. IIpi Takoit koHdurypammm 6ombiras 9acTh 06MOTOK 6y IeT SKpaHHPOBaHa OT OKPYKeHHT heppuroMm
GOKOBBIX KEPHOB. B MarHUTOIpOBO/Ie IONE3HO cieaTh HeMarHuTHsIIT 3a30p 0,02+0,02 MM, 9TO MO3BOIIIT yBe-

JIMYNTH MaKCHMATBHO TOIYCTHMYO HAIPSKEHHOCTh MarHUTHOTO II0MI B cepAednuke. [IpiMeHeHne KPyIHbIX MarHUTOIIPOBOIOB
00y CI0BIEHO JacTOTOl Hpeobpasopanms 25 k11, BEIGOP KOTOPOiT CBA3aH C JOIYCTHMOI CKOPOCTHIO NMEPEKTIOYCHNS TPAH3UCTOPOB
moxyneit VT2 n VT10. O6motxka I T4 mmeet 9 Butkos "kocmakn” m3 18 sxaut mposoga IT9B-2 mm ITSTB 0,47 mm. O6motka IT mveer
1 Burok 00,47 mm. O6Motkn 11T 1 IV D0mKHBI GBITH IO BO3MOYKHOCTH OJMHAKOBEI M COCTOSTh U3 2+2 BUTKOB "Kocm4ku" 13 38 Kt
00,4 MM kaxnas. Mesxay 06MOTKaMH Hy KHO IPOIOKHT TOHKYIO m3oimimo (He Goxee 0,3 MM), HO KOTOpast JOJDKHA 0OecIednBaTh
HEOOXOMIMYO 3MEeKTPUISCKYO MPodHocTh. CleNyeT 3aMeTHTh, 9TO YIOKUTH OOMOTKH BeChMa HeIPOCTO, YUUTHIBAs, YTO OKHO
MAarHUTOIPOBOZA MOy YaeTcs MPAKTHIECKH IIOTHOCTBIO 3aII0. K cepn y TparcdopMaTopa clenyeT IPUKISHTh

HYepes H30IAIMOHHBIE IPOKIAIKH H3 CITIONBI He MeHee 4-x pammaropos Mapku KG-370 wm KG-222.

TpexdasHeii aBromarecknii Boikmodarens FUI mapkn ABB S203 C40A mosxHO momersats Ha ABB S203R C32, Moeller 3P PL6-
C40/3, Moeller 3P PL6-C32/3. Ilpenoxparurem FU3 u FU4, paccunrasHble Ha Tok cpabaTsBanirst 120 A, MOKHO IPIMEHHTH
asromobmmbable 0T "FLOSSER", Trma "B" mm mapkn TTH-2.

Benrmwtropsr M1... M3 JF0825B1H npomssoacrsa "Jamicon Corporation" ¢ HanpspkeHieM muTanmst 12 B i moTpe6sseMbIM TOKOM
0,19 A obmanaror rabapuramu 80x80x25 MM 1 mpomsBoauTeabHOCTHIO 1,1 M3/MuH. Mx momycrnmo 3amernTs Ha JFO815B1H.
JF0825S1H.EC8025M12SA KF0820B1H, KF0820S1H 11 anamorngusle, moTpedistomue Tok He Gomee 0,2 A.
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DieKTpomHTaKomee YCTPOHCTEO COSARRACTCA C CeTbI0 THOKMM Kabeaen Mapki KIDT-6 3x10+1x6+1x6 (TY16.K09-125-2002) man
AHATOTHTHED.

Korzencaropst C12, C13 HeoBXOMMMO PACTIONOKHTS B HEIOCPEACTECHHOH GAH30CTH OT B5E00B 12 i 13 MikpokorTponepa DAL
JlmHa TPOBOHHKOE 1 MPOTAKEHHOCTS AOPOKEK AOKHA GBITh [0 BOIMOKHOCTH MIHHMATbHOF IL1aTa ¢ 3a]AM0MIM TCHEPATOPOM
ToMeIacTes B MEKTPOMATHHTHbIH SKPaH, 3ICKTPHHECKH COSAMHCHHB ¢ Baipotamu 10 w 12 DA Korxercaroper C46...C220
PACHAHBAIOT GIH3KO APYT K APYTY MO OGEHM CTOPORaM ATHHHOI ABY CTOPOHKEH IewaTHOH IIATH, HalloMHHAMeH THHEHKY, BA0TH
KOTOPOf EBITABICHB! BCCTO THIIb 4 AOPOKKHA-IIHHEL: ABE C OAHOH CTOPOHB, 1 ABE — HANPOTHE ¢ NPOTHEONOIOKHOR.
Korzencaropst C346...C381 M0ACOSAMAAOTEA HEMOCPEACTESHHO K BREOXAM KIIO4EEHIX TPAH3HCTOPOB Moayaei VI2 i VT10.
Texmupysomue uerm C3-R7-VD1, C4-R8-VD2. C42-R41-VD25 11 C43-R42-VD26 NOCOSAMRAOTE NPAMO K EBIECAAM
KOILTEKTOp-3MHTTEp TPAHSHCTOPOE MoAy el VT2 1 VT10. Jesndmpysommue RC-mem C40-R37, C41 -R38, C224-Rd8. C225-R49,
C226-R50 1 C227-R51 pacriozaraiores Kax MOHO G K COOTECTCTRYIOLIIM KOMIOHEHTaM; Tparcdopyaropy Toka T3 i zHOZaM
VD31...VD34.

MokTHpyeMbIc Ha OXTATHTENH ACTATH YCTAHABTHEAIOT ¢ TepMoNacTol Mapki AnCun-3, KIIT-8 win ananormarofi. Crosoit

MMy TBCHE TparicdopMaTop T4 pasiemactes Ha MyTH BOSAYMIKOTO NOTOKA OAKOTO H3 BEHTHIATOPoE ML.. M3, mockonbky mph
pabote HIHII B Z0TOBPEMEHROM PEKINME C MaKCHMATbHOH BBIXOHOM Mom-

HOCTBIO TPaHCGOPMATOp BEChMa SHATHTENbHO PAsOrPEBacTea.

Becs HUIT skpanmpyeTes, SICKTPOMArRATHELH SKpaK MOAKTIONacTCA K obmeny mpoBoay. TTox korxercaTopos C8 1 pesucropoy R,
4 TaKiKe COCTMHAIOMIMI X AOPOKKaMH C IPOTHEOMONOKHOH CTOPOHB! ABYCTOPOHKEH IIATH UeeC006PasHO OCTABHTE
HEBBITPABICHRY0 (OTBIY, HIPAIOMIYIO POTb SKPAHE, KOTOpaA COSAMAACTCS ¢ BhIBoAaMH 10 1 12 Mukpocxens DAL

Hacrpotixa i perymuposka. Tlepex NpoBeXerHeM RACTPOHKH Hy:HO TIIATE5HO IPOBEPHTS MOHTAX H (ha-3HPOEKH TPAHCHOPMATOPOB
T1, T4, apoccencii L2, L7 i L11, a saTeM OTpery IHpoBaTh CONPOTHEICHI MOACTPOSTHEIX PEHCTOPOE. Conporneaerne R27
KOIKHO GBITS MAKCHMATBHO, @ ABIKKH pesHeTopos R1 i R10 yCTaHABTHEAIOT B cpeatice Monokerne . Temeph MOKHO IPHCTYIIHTb K
OGIOMHOMY TeCTHPOBAHHIO ANNapaTa, A HEro MOTPEGYIOTCA OCHHILIONpad, Ta60PaTOPHL 610K MHTARH, My TbTHMETD,
SKEBATEHTE HATpy3KH (MOIIHBIE PESHCTOPEL) M € TaMITE HAKATHBAHHMA MOIIHOCTS!0 10 300 BT.

Jl1 Hawata HEOGXOAMMO YGCAHTBCA B TOM, 410 CeTeEOi PHIBTP padoTocrocober. Bo BpeM IPOBEPKH BEHIMAIOT NPEAOXPAHHTES
FU2, 410651 OTKIIOMATS ECIIOMOTaTE TbH5L{ HCTONHHK MHTAHAA 3aJAM0MIET0 TEHEPATOPA, 3 TAKKE He IOIKITIONAIOT BHIPAMUTETS
VD35 k ceteromy urbtpy. Ilpi BRIIOMCHIM GHIBTPA B CCTh Ha €TO BRIXOAE AOIKHO NPHCYTCTEORATS IIRPEMEHHOE Tpexbaskoe
HANPAKCHAE TOMHO TaKoH ke aMILTHTYBL, Kak i Ka X0zc. [IpH OTCYTCTBHH HAIpy3KH PEAKTHEHAT COCTABIAIOMAT TOKa,
THOTPESIAEMOTO GITETPON OT CETH, He JIOTKHA CYMIECTBEHRO TpessmaTs 0.4 A, 8 aKTHBHAZ COCTABTA

IOIla% TOKa ZOMKHA CTPEMHTBCA K By Tio. TOrAa QHIBTP OT CTH OTCOSAHAOT i NOIKIIOHAOT K HEMY BBIPAMATENb JlapHOHOBa.
BempayTens Ha auogax VD27. VD30 orcoeaursior ot obyorkH Il mumyascioro Tparcdopyaropa T4 H MOAKTIONAIOT K HeMy
1a6opaTOpHBL 610K MHTAHIA ¢ BBIXOIHEIM Hampskermey 15... 20 B i ZomycTHMBIM TokoM He Mekee 1 A. Ha xorxercarope C288
SOTAHO GBITH NOCTOAHHOE HANPIKeHNE TPHMEPHO 12 B, BerTrnTopst M1.. M3 0B 32paboTaTh 1. HAKOHEIL, JOTKCH
oTkpBIThes THpHCTOP VS1. Teneps 1aGoparopibii 10K MHTAHNS BHKIIONAIOT, HO He OTCOCAMHAIOT OT BIPAMHTENA.

PasphiBaioT Lelb MexAY TOUKOl COCAMHERNA BapHcTopa RUS. apoccens L11, pesucropa R63, xoraercaropos C317. C346...C381 1
Touxoft coeanmermA Kowtektopos IGBT VT2.1.VT10.1, pesuctopos R7.R41. mozos VD1, VD3. VD22, VD25. Taxiy oGpason,
HMITYTCHBL NPeOGPasoBaTeTs GYACT OTKIIONCH OT CETCROr0 BBMPAMHATEINA C CHCTEMOH CTYNIEHHATOTO 3apila KORICHCATOPOB.
ubTpa. Tapanemsro koraercatopy C317 M0ACOCAMHAIOT SKEHBATCHT HATPY3KH —IBE BKTIOUCHHBIE IOCIEAOBATEIBHO TaMIIEL
naxanuparuz Tina JIOH MomrocTsio 1o 300 BT. Bo BpeM IPOBEACHIA SKCTICPHMEHTA, KOTAA HAHETCA 3aMETHEL Harpes
pesnctopa RS3, nogacTes Hanpakerue Ha BHMpaMATETs VD27...VD30 0T 1aG0paTopHOro G10Ka IHTAHHA.

TIpoBeas BCe MOATOTORATEbHBIC ONICPALIH, ERTIONAIOT YCTPOHcTso B ceTh. Ha aone VD36 XOTAHO IPHCYTCTEOBATh IOCTOAHHOS
HANpAKCHAE IPIMEPHO 515 B MPH HOMHHATSHOM CeTeROM HanpkeRHH (0T 463 B 10 565 B PH OTKIOHCHHH CSTEEOrO HAMPKEHNA
£10%). TIpk stom THpHCTOp VS1

OMKCH GBIT 3aKPHIT, UTO MOKHO ONpEACTHTS Kak 110 MPHGOPaM, Tak | 1o HATHIHIO Harpesa pesncTopa R53. Braouaor
aGopaTopHBtii 610K MHTaRAA, 1 VS JOTKCH OTKPEITECA, ITO BRI3OBET CHIDKSHNC TEMICpaTyps! pesuctopa R53. Ecam oTo Tak, To
OTKTIOHAIOT ATMAPAT OT CeTH, BHKTIOYAT TAG0PATOPHIH O:T0K THTAHHA M BOCCTAHABTHEAIOT COSTMHEHIA MY KOBIEHCATOPOM
317 u xonTexTOpaMu TpansucTopos VT2.1 1 VT10.1, a Tarke ssmpavuTens VD27...VD30 1 oMotk IT Tparncdopmatopa T4.
BmyTsiit npesoxpannTes FU2 B0SEpamaroT Ha MecTo.

Jmoastit Moct VD24 oTkmouaior ot Tparcdopymaropa T2 1 NOAKTOHAIOT K 1aG0PATOPHOMY GIOKY MHTAHHA C BBICTABICHHBIM
BBIXOAHBIM Hampxermen 20 B (ot 19 10 24 B). Ha xomzencaropax C19 1 C30 ZOKHO IPHCYTCTEOBATS IOCTOARHOE HANPAKSHHE
npmvepro B 15 B. K setsozan 11 1 14 Mpxpocxemsr DA H0IKTI0HaI0T OCHAILIOTpad) H NPH NOMOIIH HOCTPOCHHOTO pesucTopa R1
yeTanasHBatoT YacToTy 25 KI'HL.

B TeucHHe MepHOTa TOTKHEL HABTIOAATECA 758 PASHOTIOTAPHBIX HMITYThea IPAMOYTOTSHOH OPMEL ¢ KpYTEIME

(bpOHTAMH, a MK Ty HMITYTECAMH — SAITHTHAR Tay3a (pHe.4, dyBCTBHTETBHOCTS — 5 B/KIeTKA, ATHTETHHOCTD PASBEPTKH — 5

e/ neerze). [ITHTE TS HOCTS SAITATHOM NaySE! BHIGHPAIOT, ACXO/UA W3 APAMETPOB HCTIOBSYCMbIX KTIOYSEEX TPAHSHCTOPOS.
JKenaTesHO, 4T0OHI OHa 6ELTa He Membme 2,1 MKc. Jl% H3MeHeHMR THTeTBHOCTH dead time HeobXomMo E3TS KonxeHcatop C1 ¢
Apyroit eMKoCTBIO.

BobImas eMKOCTS IPHECACT K YECHUCHHIO ATHTCTSHOCTH Tlay3bl Ha Hy7ICEOM YPOBHE, @ MeHbmas — aodopot. Ho KoppekTHposKa
eMKocTH KoHTeHCaTOpa Cl IPHBEIET K H3MEHEHHIO YaCTOTH IPEOBPA3OBAHN, H TIPHISTCA BHOBb OTPEry THPOBATb YaCTOTY MO~
cTpoeunsiM pescTopoy R1.

Mesxay cToxaun TpansucTopos VIS i VT6 ZOMKHS! NPHCY TCTBOBATS HMITYTbCH! HANP/KCHI TIOUTH TaKoH e (HOPMEL, Kak Ha pHe.4.
DopMa HMITYTHCOB HATIAKEHHA Ha 0GEHX TIOTTOBHHKAX NEPBUTHOH 0GMOTKH COTacyIomero Tparchopmatopa T1 nsobpaskena
pHC.5 (B MOMEHT H3Meperms k odMoTkaM IL, TIL, IV 11 V He MOACOETHHEHS! HATPY3KH).

JI1% TpOBepKH PaBOTOCTIOCOBHOCTH eI SAMHTEL IO TOKY OTHAHBAIOT BTOPHIHYIO OGMOTKY TpascdopyaTopa Toxa T3, a
TapaTremsHO pesucTopam R39 u R43 momxmovant \TOpHBIi 610K I ¢ BHICT: A HanprxeHHeM 6 B Tax, 9To6s!
ero"+" Gb11 coeamHeH ¢ arozoM aHoa VD16, a "' — c semoxavn 10 1 12 DAL, TIps 5ToM KORTPOTICp AODKCH NPSKPATHTS
remepamio My scoB. ECI MOTKTOMNTS "+ 1a50paTopHOTo 6:10KA MHTAHIA K AHOLY AHOXA

VD17. reHepanis HMITyT6COB TaKke AODKHA NPEKPATHTECA. OTCOSAHHAOT TaGOPATOPHELH 610K H BranBazoT odMoTky T3 Ha MecTo.
MoHO IpOBEpHTS PadOTy Hemci, YCKOPAIONIAX Paspal CMKOCTEH 3aTBOp-3MHTTCp TPaHSHCTOpoB MozyacH VI2 1 VT10 (R13-R20-
R24-VD5-VD7-VD9-VT3. R14-R21-R25-VD6-VD8-VD10-VT4. R28-R30-R35-VD11-VD14-VD18-VT7 u R29-R31-R36-VD12-
VD15-

VD19-VTS. TIpn HaTHHY yKa3aHHBIX Hentelt paspA 3T 1% eMKocTel THTH GEICTpee, TeM MPH HX OTCYTCTBHH.
TlomesHO IPOBEPHTS GOPMY HMITYTHCOB HANPAKCHA MEAKAY BHEOIAMH 3aTBOP-3MHTTEP KIIOUCEEIX TPAHSHCTOPOE CHITOBBIX MOy el
VT2 u VT10. Bes meneit paspsia 3aTBOpHEIX eMKOCTel GOPMA HMITY ThCOB H30OPAKEHA Ha OCITHITOTPaMME PHC.6a, a IpH HATHIHH
yasaHHBIX nerelf — Ha puc.66 (dyBCTBHTeTsHOCT — 2 BlicTeTxa, passepTa — 0.2%50 Mkc/menterue). O6e OCIHTIOTPaMMEL CHATE!
217 ozmoro IGBT (xomextop IGBT He MoACOSAHHEH K LeMAM NpeodpasosaTe:, Tpu ocTatsHex IGBT 1 nenn ycxopenroro
Paspsna HX 3aTEOPHBIX EMKOCTEH OTKIIOUEHBI).

3HauMTeTbHOE BIHAHNE Ha GOPMY HMITYTHCOB HATIPKSHIA 3aTBOP-3MHTTEp TPAHSHCTOPOB CHIAOBEIX MOTy1elt VT2 1 VT10
OKA3HIBAIOT CONPOTHBICHAA EMIbHPYIOMHX pesHcTopos R24. R25, R28, R20 i memouek C20-R22 u C21-R23, KoTopsre MOKHO
0706paTS, T0BHBATCH YTy meHI HOpMBL

JLn% NPOBEpKH MHPOTHO-HMITYTBCHOH PETY THPOBKH HAIIPAKCHHA OTCOSTMHAIOT pesncTop R3S ot RS2 i momxmouaor ="
‘1aBopaTopHOTo 6:T0Ka MHTAHNA K





[image: image16.png]Touke d . [TapamtensHo 110601t n3 Bropmaaex oomotoxk (IL IIT, IV mm V) mmmyscHoro tpancdopmaropa T1 moxkmrogaror
ocmwmtorpad, a pesucropst R20, R21, R30, R31 Ha Bpemst 9KCIlepIMeHTa BBIIANBAIOT. MeHsI BEIXOJHOE HAIIPSIKCHIE
nmaboparopHoro 61oka muTanmns ot Hy 1o 100 B, ybexnarores, 9To MeHIeTCS CKBaKHOCTD IMITYIbCOB, @ HX YacToTa i popMa
OCTAIOTCS HeM3MEHHBIMHU. DTO NMOKA3aHO Ha OCHIIIOrpaMMax (4yBCTBHTEIBHOCTS yeummTens Y — 5 B/kinetka, pasBepTka — 5
MKC/ZeneHIIe): pric.7a — MIHIMAIbHAS CKBAKHOCTD, PHC.76—CpeIHsas 1 puc.7B — MakcHManbHasd. Ecan peryaposka CKBayKHOCTH
TIPOHCXONUT YCIISIIHO, TO OTKIIOYAIOT 1abopaTop-

HBIiT GIIOK IINTAHIII I BIIANBAIOT Ha MecTo pesuctopsl R20, R21, R30 m R31.

TombKo IoCIIe MPOBENISHHEIX IPOLeLyP MOKHO BKIodath MHII B ceTs (He IOACOSIMHSA K HeMy Harpysky). IIpu momomx
ToAcTpoedHoro pesucTopa R10 ycTaHaBIMBaIOT BEIXOJHOE HaNpsUKeHHe HcTogHnKa £100 B.

Mesxny Berxogamu MU -100 B i +100 B (mocie npegoxpannreneit FU3 1 FU4) noakmo9aioT SKBUBAIEHT HATPY3KIT
conpoTusiaeHieM 3.6 OM. B kadecTse SKBUBaTEHTa HATPY3KH MOKHO HCIIONB30BaTh MOTYIH TOPMO3HBIX PE3ICTOPOB CEPIIT
OHMEGA ¢upmst "Danotherm" murn crimpami n3 HIXpoMa, 3aKpeIUIeHHbIe Ha HeTOPIodeM OCHOBAHII.

Bpamas mBroKok pesncropa R27, nobusarorest cpaGaThIBaHIISL CHCTEMSBI 3amuThl I oTKIrodernss MATT npn momHocTn Harpyskn 11,1
KBT. 3aTeM GepyT SKBHBaICHT HAarpys3Ku compoTuBieHneM 4 OM, 9T0 COOTBETCTBYeT BBIXOAHOM Momuocth 10 xBrt. ITpn
TIOJICOSIMHEHIIN €T0 K alapaTy CHCTeMa 3allluTEl cpabaThIBaTh He JOLKHA. B 3aBepIleHIe HACTPOSUHEIX PaboT ClIemyeT MPOBEPHTH
PaboTy HCTOYHIIKA IUTAHIA B JOITOBPEMEHHOM PEXKIMe H IPOKOHTPOIHPOBATH TEILIOBOH PEXIM KOMIIOHEHTOB.

Brnmanne! Bo BpeMs Haamku 1 B IpOIiecce SKCIUTyaTallli HCTOYHHKA He0OX0MMO PYKOBOACTBOBATHCS HPABUIAMII TEXHHIKI
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