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B npouecce HalaaK{ M IKCIUTyaTallMk YCTPOHCTB aBTOMATHYCCKOTO
nosTOpHOTO BKIIoYeHHUs (ATIB) cocTaBuTensam nocobus NpUULIOCH pe-
IIATH CileLyIOLHE BOMPOCHL:

KAKOBbI KPUTEPHH HCTIPABHOCTH COBPEMEHHBIX Likados oTOOpa Ha-
OPSKEHHS

KaK NOAKIIOUMTH COBPEMEHHbIE PEJIE KOHTPOJISt CHHXPOHH3MA K CTa-
PBIM CXeMaM eMKOCTHOTO 0TOOpa HanpsiKeHHs,

KaK NOIKIIOUHTH 1Kad otbopa Hanpshkenus (ILIOH) k kouxeHcaro-
Py CBA3M C EMKOCTBIO, He MPeyCMOTPEHHON pa3paboTyrKamMH HIOH;

KaK yBENMYMTh JMana3oH cpabaTblBaHUS pesie KOHTPOJI CHHXPO-
HU3Ma;

KAK YCTPaHHUTD TTOBbILIEHHYIO BUOpaUMIO pelie ¥ YMEHBLIMTL H3HOC
KOHTaKTOB.

HekoTopble OTBETHI Mbl HALLUTH B HOPMATHBHOH U NOMYJIAPHOH TEXHU-
YecKOH JuTeparype, Apyre — B KOHCHEKTaX, HafMCaHHbIX M0 COBETaM
ONBITHLIX Hanaguukos 20 j1eT Hazazd. by KCMoNb30BaHbL MaTepHallbl
HCCe10BaHHIA, TPOBEIEHHBIX B MPOLLIILIE rojibl B cucteMe Kpacuonap-
snepro (B HacToswee Bpems — AO «KyGanbanepron). llpuiinock npose-
CTM CBOM MCC/IEIOBAHMS U CBA3ATLCA C M3rOTOBUTEIAMH M pa3paboTdu-
kamu 1LIOH, xoTopble cOrMacHINCh C HEKOTOPbIMU HAalUMMHM COMHEHUS-
MH 1 PEATIOKEHUAMM.

B utore HakoIUIEH M YaCTHYHO CUCTEMAaTH3UPOBaH MarepHal, KOTo-
pbiii GyaeT MHTEPECEH LUHPOKOMY KpYTy PaGOTHHKOB SHEPrOCHCTEM.

[IpakTHyeckue BONpOCh nuTanus ycrpoicTs AIIB ot cxem emkocT-
HOro 0T6Opa paccMaTpUBatoTCs nocse onucanus Buaos ATIB nycrpoicTs
KOHTPOJIS CHHXPOHH3Ma. OT0 HEOOXOANUMO fUTs TOJIHONO MOHMMAaHHUS B3a-
MMO/EHCTBHS 3JIEMEHTOB YCTPOHCTB €O cXeMaMH 0TOOpa HanpsDKEHHUS.

3ameuaHus, NPeUIOKEHHUS U NOXKENAHUA NIPOCHUM HaNpPaBIATh 110 a%i-
pecy: 115201, r. Mockea, Kawmpckoe w., A. 22, koprl. 3, 3A0 «H3pa-
tensctso HIL SHACY.

Cocmaeumenu

1. BUAbI ANB U YCJIOBUA UX MPUMEHEHUS
.

Yerpoiicta AIIB npumenstores myis ObICTPOrO BOCCTAHOBIIEHHS TIHTa-
HHS IOTPEOUTENEH HITH MEXKCHCTEMHBIX U BHYTPHUCHCTEMHBIX CBSI3€i TyTeM
aBTOMaTUHECKOrO BKIOYEHHS BBIKIIOATENEH, OTITIOYEHHBIX YCTPOHCTBA-
MH peNeiiHOH 3aUIMTh.

IIpumenenne ycrpoiicts AIIB nossonser OBICTPO NIMKBUAMPOBATH
TNepephbIBbI B 351€KTpocHabkeH!H npyu K3 Ha ONMHOUHBIX MUTAIOMHX JIH-
HIAX, PE/IOTBPATHTE CEPhE3HBIC HAPYLIEHHs TEXHOIOrMUECKOTO IPOLEC-
ca n(iTpe6mene1‘/’1, TIOBBICHTD HANEIKHOCTD 3IEKTPOCHAGKEHHS MOTPe6H-
TEJICH, NOAKITIOYEHHBIX K HEOOCTY)KHBAEMBIM MOACTAHUMAM yckopseT
BO3BPALUECHHE SIEKTPHYECKOH CHCTEMBI K HOPMATLHOM cxeme.’K JIMHUSIM
MOTYT OBIT MOMKITIOYEHDI NOACTAHUMH 6e3 BBIKTIOuaTEN el Ha CTOpOHE
BBICLIEro HanpskeHUs. Ha Takux noacraHuusx npuMenstores KOPOTKO-
3aMblKaTe I A7is CO3naHUs UCKyccTBeHHoro K3 npu nmopesaenusx
TPAHCYOPMATOPOB M OTAEIHTENH 1S OTKITIOYCHHS NOACTaHLMH B 6ecTo-
KOBYIO may3y, onpenensemyio Bpemenem AIIB. KonuuecTtso YCHELIHBIX
CllydaeB onHokparHoro AIIB Bo3aymHbIX IMHUI cocTapasgeT 65-90 %
4 BTOPOTO LIMKJIa TIPH HEYCNEUIHOM [EPBOM — AOTIONHUTENbHO 10—15 %,

B coorsercTBUM ¢ TpeGoBanusamu IpaBun ycrpoiictea anekr -
HOBOK [1] Bemosinsercs AIIB: povee
BO3AYIUIHBIX M CMELIAHHBIX KaOenbHO-BO3AYIIHbIX JTHHHUIH BCeX TH-
NIOB HanpspkeHueM Boinie 1 kB;
LIMH 3JIEKTPOCTAHUMI W MOACTAHLIHIA;
TPaHCpOpMaTopoB;
B HEKOTOPBIX CITy4asX — OTBETCTBEHHbIX 2/IEKTPOIBHIaTE e,
STHCy};TecIBym HEKOTOpBIE OrpaHH4eHus Ha neicTBUe yerpoticts AIIB.
POHMCTBA He NO/IKHBI ASHCTBOBATE:
MPY JUCTAHLMOHHOM OTK/IIOYEHHH BLIKIIIOHATENS TIEPCOHAIIOM HITH
C [IOMOLUBIO TeNEYNPaBIIEHHS;
o ngpcgea?:cn::rﬂuuzzmﬁgdmm;moqenm OT peJieiHOM 3aLIMThI HEMOCPEACTBEH-
e e KJI!O‘«IGHHSU‘ICpCOHSJ‘IE)M WIH OT TeJIEyTIPaB/ICHHSI,
- g o (?:eﬂnu BBIKJIFOYATe/IeH 3aLUMTOH OT BHYTPEHHHX MOBpPEK-
PMaTopOB, BpalllAIOIMXCH MEXAHH3MOB;

npu H
. Hp OTKIIIOYEHHH YCTpOHCTBaMU TMPOTHBOABAPUIIHON aBTOMAaTHKH
CKOTOpBIX ApyruX cny4asx.



ABTOMATMYECKOE TIOBTOPHOE BKIJIIOUEHHE, KaK M IpYrue cpelcTsa
BKJTIOUEHHA HA NIapAJIIETbHYI0 paboTy 3HEProCHCTEM WIlH yHaCTKOB CHe-
TeMBl, HMEIOIIKX TeHEPUPYIOIHUE MOLIHOCTH, MOXKET COMPOBOXKAATHCS
TOTUKAMH YPABHHUTEIBHOTO TOKA U B3aHMHbIM Packai1BaHHEM obbeau-
HSEMbIX /IEMEHTOB, 4TO B HaMG0/Iee TAKENbIX CITyYasX MOXKET IPUBECTH
K BO3HMKHOBEHHMIO TUTEIBHOrO RCHHXPOHHOTO X0/ HITH NOBPEKIEHHIO
oGopynopanus. K reHepupyioiMM MOUIHOCTAM KpPOME COOCTBEHHO Te-
HEpAaTOPOB MOYKHO OTHECTH CHHXPOHHBIE KOMNEHCATOPLI H MOUIHBIE CHH-
XPOHHbIE IBUraTe/IH. YCTPOHCTBA ATIB He mOMKHBI BKJIIOYATh 3JIEMEH-
ThI CHCTEMbI B TEX CIIydafX, KOra HEerpaBWIbHOE BKIIOHCHHEC MOXET
BBLI3BATH TSDKEJIbIE TIOCIIEACTBHA.

B uzea’pHOM Cilydae BKJIIOUEHHE Ha napanie/ibHyo paboTy cucTeM
WK pasfe/ieHHbIX uacTell CHCTEMB! IO/KHO BBIMOMHATECA npy paBeH-
CTBE YACTOT, OTCYTCTBHM CKOJIRKEHHS M COBIMAJCHMH BEKTOPOB Harpi-
skeruii. [IPaKTHHECKH TO MOXET OBITh BBIMONHEHO C BBICOKOH cTere-
HBIO TOYHOCTH TOJILKO y T€HEpaTopoOB, BKIIOUAEMbBIX B CCTh. Obnenuye-
HHE SHEProCHCTEM Ha MapajieNibHylo paboty ¢ coboaeHHEM ITHX
YCIIOBHH TPyAHOBBINOTHUMO. BKtouenHe BIIONHACTCH P HEKOTOPOM
CKOJILKEHHMH, OTTMMHOM OT HYJIA.

TIpyu py4HOM BKJIIOYEHHH CKOJBKEHHE H COBMANCHHUC BEKTOpOB Ha-
TPSOKEHMs! KOHTPOIUPYETCA M0 MOKa3aHHAM IHUTOBBIX np1GOPOB (KOJIOHKA
CHHXPOHM3aLMH). ABTOMATHYECKOE OBTOPHOS BKIIOICHHC JIHUI S1EK-
Tpomnepeaadd WM TpaHcGopMaTopoB MOXET ObITH pa3IMuHbIX BUIIOB
B 32BMCHMOCTH OT METOJOB ITPEAOTBPAILEHH HEHOPMATIBHBIX PEKUMOB
B npouecce  nocne AIIB.

HauGonee pacnpocTpaHeHbi CE/yIOLHE BHABI aBTOMATHHECKOTO
MOBTOPHOIO BKJIFOUEHHS:

oaHodasuoe AIIB (OAIIB);

ATIB 663 KOHTPO/I1A CHHXPOHH3MA B YCIIOBHSX, KOT/12 HECHHXPOHHO®
BKJIFOMEHHE UCKIIOYEHO;

AITB 6e3 poBepKy CHHXPOHHM3MA, KOT/1a PAacYETOM NOATBEPKAACTCA
JOMYCTUMOCTb HECUHXPOHHOTO BKITIOUCHHA — HecunxponHoe AIIB
(HAIIB);

AIIB Ge3 npoBepKH CHHXPOHHU3Ma NpU HaKWIHMMA ObICTPONEHCTBYO-
KX BBIKJTIOYATENEN U GBICTPONEHCTBYOLIEH PENIeHHOM 31U Tbl — ObICT-
poneiicrytoiue AIIB (BAIIB);

AIIB ¢ oxxunanuem cuaxponusma (AIIB OC);

AIIB ¢ ynaBnyBaHHeM CHHXPOHH3MA (AIIB YC),

ATIB B cOYETAHHH C CAMOCHHXPOHHU3alMeH FeHepaTopoB (AIIBC).

OCHOBHOE NPENUMYLIECTBO 0OHOPU3HO20 AIIB — coXpaHEHHE B LIHK-
e AITB CBSI3M MEKIY CHCTEMAMH, YTO MO3BOJISET BKITFOUHMTD JIMHHUIO 6e3
TOTUKA M HapylIeHMs CHMHXpoHH3Ma. HenocTarok ero — HeoOXOOUMOCTh
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HCTIONB30BAHUSA BBIKIIOHATENEH C no¢)a3HbIM IPHBOZOM H IOBONBHO CIIOXK-
HBIX YCTPOHMCTB aBTOMaTHkH (naneneii AIIB-503, I1/13-2004 u T.1.)

OCTaJIbflbIe Bubl AIIB sBasiorcs TpexdasHeiMu. o

Yempoticmea necunxponnozo AIIB v AIIB 6e3 nposepxu cunxponus-
Ma, KOTJia HECHHXPOHHOE BKJTIOUEHHE HCKITIOYEHO, — HauBoslee MpoCThie
13 NEPEYHCIIEHHBIX yCTpoicTB. HecunxpoHHoe ATIB npumMensieTcs B Tex
CiTydasx, KOrjia BIUTIOYEeHHE HA HECHHXPOHHOE HalpsDKeHUE He MPeICTaB-
JseT OMACHOCTH ANs 3MEeKTPOOOOpYIOBaHHsI, & CUHXPOHU3M B CHCTEME
BOCCTaHABJIMBAETCA JOCTATOYHO OBICTPO.

Bricmpooeiicmeyiowee AITB ABNAETCS HaCTHBIM CTy4aeM HECHHXPOH-
Horo AIIB u npumenseTcs B Tex ciyyasx, Koraa o60pyI0BaHHE M03BO-
JIAET BBINOJIHMTDL BKIIIOYEHHE [0 MOSABACHHA 3HAUMUTESILHOTO PACXOXKE-
HHs BEKTOPOB HANPSHKEHNH PasieNMBIINXCA YacTei CUCTEMBI TIPH YCIIO-
BHH JCHOHH3aLMH CpeJibl B OECTOKOBYIO may3y. [l BBINONHEHHS B)/I\HB
He06xozmMP1 OBICTPONEHCTBYFOLIME 3ALIMTEI U BBIKITIOYATENH

Yempoticmeo AIIB ¢ ynasnusanuem cunxponusma umeet ;:neuuanb-
HBIE OpraHel, KOHTPOJIMPYIOIHE YITIOBYIO CKOPOCTh OTHOCUTENBHOTO
BpAllCHU BEKTOPOB Pa3AeNHBILINXCS HaCTel CHCTEMBI U 06eceyrBalo-
1€ BKIOYEHHE BBIKIIOYATENIS B 3/JaHHOM JIHala3oHe pa3HOCTH YacTOT
C ONCPEKECHUEM MOMEHTA COBIaJIeHUs (a3 HanpsbkeHui. Otot Bua AITB
06ecreYnBaeT BO3MOXHOCTb BKJIIOYEHHS TP 3HAYMTENBHBIX CKOJTbIKE-
HUSX, BIJIIOYCHUE IPOUCXOHT 6€3 3HAUUTENIbHBIX TOTYKOB U ACHHXPOH-
Horo Toka. Ho ans ero BeinonHeHns Heobxonuma Gosee ciiokHas agna-
Egll;y];:, Y€M NpH Apyrux Buaax tpexdasnoro AIIB. Oqun u3 Hemocrar-
o~ :;: gnna AIlIB — 8 HEKOTOPBIX CTy9asX NJIHTEIbHOE BPEMS

y JIAFOMPHATHBIX YCIOBUH ISl BKTIOUEHHS BBIKITIOUATES,
s sizgf)wkc}zzzé:iixoe no6mopeHue SKIOYEHU C OHCUOAHUEM CUHXPO-
o MOt CHtT agb pasHoBuaHOCTEIO AIIB YC, Tak kak npu He6os1b-
mericniosares, Ho OcHoBtios rasnasene ero.- duaame noceranomne.

. € €ro — OXH
HHA Iq(a)paJIHeHLHLIX CBA3€EM, MOCJIE YEro MOKHO 6yneia:xpj1e}c?§:§: ?::::Txg-
¢ oupaen PO (ATTE KO K o10h e vt & cnet
liem ycnosHo O6ynem otHocuTs u AITB c. KOP?’:O;IH);(; M AR
HUS I}{{: OZIHOM U3 OOBEMHAEMBIX 3JIEMEHTOB : OTcyTl::J;II:[I: I;I:; Z?)r}lfrl)“gﬁe-
o8 A rclg) TIPUMEHSAIOTCA Pa3HYHbIE KOMOMHAIIMK MEPEYHCIIEHHBIX BH-

Paccmo
o HBeTﬁ):g;ggrgid qua::lka SHEPTrOCHCTEMBI, B COCTaB KOTOPOroO
MO AT € anekrpocrauuu I POC 1 v I'POC 2,
WO Harpm n;:)occTTaHum MOC, pacnonoxennas B paiione ¢ 6oJib-
MOT e kO (;Be acranuusa IIC 1, ocylecTssiomas cBa3b ¢ CHCTe-

PXBBICOKOTO HarnpsbkeHus (puc. 1).
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Puc. 1. TlpuMep yJacTka SHEProCHCTEMEI € Pa3nUYHbIMA BuaIaMu ATIB

B cootBeTcTBUHM ¢ TpeGorauusMu [ 1] B 3aBUCHMOCTH OT KOH(QuUrypa-
LMH CETH MPUMEHSIOTCS Pa3NH4HbIE BUAbl ABTOMATHYECKOTO IMOBTOPHO-
IO BIJTIOUEHHS.

Ha nuHUSX, OTKJIFOUEHHE KOTOPBIX HE PHBOAUT K HAPYIEHHIO 3/IEK-
TPHYECKOM CBA3M MEXTY FreHepHPYIOLMMHU HCTOYHHKAMH (Ha Hapajuielib-
HBIX JIMHUAX ¢ OJHOCTOPOHHUM IHUTAaHUEM), YCTaHAB/IUBAOTCS yCTpPO-
ctBa AIIB 6Ge3 npoBepkH CHHXPOHH3MA.

Ha oaMHOUHBIX JMHMAX C ABYCTOPOHHMM nutanueM (BJI 4, BJI 5)
NpeAyCMaTpUBaIOTCA:

HecuHxpoHHoe AlIB;

AIIB ¢ ynaBIMBaHHEM CHHXPOHHU3Ma;

6ricTpoaeiicTaytomee AIIB u onHodasHoe AIIB — npu Hanvyuu
COOTBETCTBYIOUIMX BHIKAIOUATEICH.

Hecunxponuoe AIIB npuMeHseTcs NP BBINOJHEHHH CIIEAYIOLIMX
YCJIOBHIA:

MaKCHMAJIbHBIN 3/IEeKTPOMArHUTHBIA MOMEHT CHHXPOHHBIX reHepa-
TOPOB W KOMIEHCATOPOB, BOZHUKAIOIMI NPY HECHHXPOHHOM BKIIIOYe-
HMH, C YYE€TOM HEOOXOAMMOrO 3arnaca MeHbLIE 3JIEKTPOMarHMTHOTO Mo-
MEeHTa, Bo3HHKaroLlero npu tpexgasHom K3 Ha BEIBOAAaX MAIUMHBL,

8

MaKCHMaJIbHbIH TOK Yepes TpaHcdopMmarop (aBTOTpanchopmarop)
npH yrie BriIodenns 180° menbiue Toka K3 Ha ero seiBogax IIPH MHTa-
HHH OT WHMH GECKOHEUHOM MOLIHOCTH;

nocie AIIB o6ecneunsaercs nocrarouno ObIcTpas pecuHXpoHuU-
3auus.

Ilpu cobmonenun stux ycnoenii HATIB AOIyCKaeTCs NPUMEHSTH
B PEXXUME PEMOHTA Ha MapajljiesIbHbIX JTHHUSX.

ABTOMATHYECKOE [OBTOPHOE BKJTIOYEHHE C YTaBNUBAHHEM CHHXPO-
HusMa (AIIB YC) Ha oauHOYHBIX THHHAX C JBYCTOPOHHHM NHTAaHHUEM
MOXET MPUMEHATBCA U1 BKITIOYEHHS JIMHAK TIPH 3HA4YMTENIbHbIX CKOJTh-
PKEHHAX M JOMYCTUMOM YIIIe MeX/y BEKTOPAMH HaNPsKEHHS 06beTHHS-
€MBIX CHCTEM HITH YacTeH CHCTEMBL.

Bmc:rponel‘/icrsylomee AIIB (onHOBpeMeHHOE BKJIOYEHHE C MUHMU-
MAJILHOH BBIICPXKKOH BpeMEHU ¢ 0GOMX KOHLOB JTHHHHM) TIPUMEHSETCS
KaK MpaBHIIO, IPH HeGOIBLIOM PACXOXKAEHHH YIiIa MEKy BEKTOpaMU SI[C,
COCEIHHX CHCTEM.

Ha xoHue muuum, Bmodaemom TNEPBbIM, MOXET NPOH3BOAUTECS YC-
xopenHoe TAIIB (¢ dukcaumeii cpaGarbipanus OwIcTpozelicTBy O El
SalUATEL, OXBATLIBAOUICH BCIO JMHUIO) 6e3 KOHTpOsIA HaNpsKEHUs Ha
nvHuu (AIIB BK) unu TATIB ¢ KOHTPOJIEM OTCYTCTBHS HaNpsOHKEHUS Ha
nuunk (AIIB OH), a na apyrom xouue — TAIIB VC.

VYerpoiicta AIIB BoinonHsiOTCS TaK, YTo0bl HMENach BO3MOXKHOCTD
H3MCHATb O4ePENHOCTD BKIIOYEHHS BBIKIIIOYATEIE},

Ha jsunmsx ¢ asycroponnum nuranmem MIPH HAJIMYUM HECKOJIBKUX
obxonueix ceszet (BJI 1-BJT 3, BJT 6-BJT 8) npumenstorcs:

1) npu Hanuumm neyx CBA3CH, a TAlOKe NPH HATMYUM Tpex cBs3ei
CCJIH BO3MOXHO JUTHTE/bHOE OTKIIIOEHHE ABYX 3 HHX: ,

HECHHXpoHHoe AITB npu coGmonennn yenosuit ero MPUMEHEHHS 1S
OMMHOYHBIX JIMHHI C IBYCTOPOHHHM MUTAHUEM,

AIIB ¢ nposepkoii CHHXPOHH3Ma B IPYIUX Clyyasx;

2) AnA OTBETCTBEHHBIX TUHMIA NIpY HaIHYMHK IBYX CBSA3EH, a Takxke
TPY HAIIMYMH TpeX CBA3eH, JBE U3 KOTOPBIX ~ ABYXUENHAas JTHHUSA, pH
HEBO3MOXKHOCTH npuMeHeHus HATIB Moryt npumenstbes OATIB B}\HB
B co;)eraﬂnu ¢ AIIB KC unu ATIB VC; ’

NIPH HAJTUYHMH Y 7
TPex o, ccnn 5 nocreamen onyie oachenon T FA
PEMEHHOE ITHTENBHOE
OTKIIOYEHHE MAJIOBEPOSTHO, — HECHHXPOHHOe AIIB,
6es z::}zc;;dg;zq:::ie :::;r;pﬂoe BKJIIOYEHHE JIMHUM BJT 9 BeimonuseTcs
MolHoCTH, 1 noxangﬂue aci,ﬂial:)::gr: o et i AR,

T o s p pexHMa Ha Hell HCIUTIOYEHO.
wetn »4 ) HaxonuTca B ocobom nonoxenuu. Eciu npy ee otktio-

H B paione IIC 2 obpasyercs 60nbmoi AeGUUHT MOHOCTH,

9
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a HecuHxpoHHoe AIIB 1o kakuM-nu60 MpuuHHaM (OrpaHHYeHHs NpUBe-
JICHBI BbILIE) BBHIMOJHHTH HENb3s, CyLIECTBEHHOE PaCXOKAECHHE HacToT
MOKET CJIENIaTh HEBO3MOXKHBIM BKITIOUYEHHE YUACTKOB CUCTEMBI Ha T1apaji-
nespHy1o pabory. B 3ToM ciiyuae BO3MOKHO COBMECTHO® UCTIONIb30BaHUE
ATIB nMHMM U YCTpOMCTB cMHXpoHM3aLuK reHeparopos (AIIBC). Ha
KOHLIE JIMHUH co cTopoHbl I POC I ycranaenupaetcs ycrporctso AIIB ¢
KOHTPOJIEM OTCYTCTBHS HANPSOKEHHS HA IMHMK, IMHEHHbIA BBIKIIIOYaTe b
na IIC 2 He otxiodaercs, a regeparop MIC nubo orkirouaercs, 1Mo
EpEeBOANTCS B ACHHXPOHHBIH pexxuM. B 3ToM ciydae BKIIIO4YSHHE JIMHUH
Ha I'P3C 1 BuINONHAETCSH KaK AJI TYTTUKOBOM JIMHHM, a BKIIIOYEHHE TeHe-
paropa MOC — ¢ pa3nMYHBIMU METOJaMH CHHXPOHU3ALNH, HCIOb3Ye-
MBIMH Il TEHEPATOPOR.

Verpoiicrea ATIB ¢ npoBepkoi CHHXPOHH3MA BBITTOJHAIOTCS Ha O/
HOM KOHIIE JIMHUH (BKJIFOYAEMOM MTEPBBIM) C KOHTPOJIEM OTCYTCTBHS Ha-
Nps>KEeHHs Ha IMHUM | ¢ KoHTponieM cuHxpornsma (OHJT + KC), Ha npy-
TOM — TOJIBKO C KOHTPOJieM CHHXpOoHH3Ma. CxeMbl ycTpoiicTs AIIB ¢ koH-
TPOJIEeM CHHXPOHHM3Ma HJIM OTCYTCTBMA HampsOKeHWs Ha JIMHUU
BBIMOJIHAIOTCS, KK IPaBUJIO, OMHAKOBLIMHU C YYETOM BO3MOXXHOCTH U3-
MEHEHHS OYEPENHOCTH BKIIFOUEHUS BbIKIIoYaTesel npu ATIB.

ABTOMATHYECKOE TOBTOPHOE BKJIOUECHHE LUHH 3JEKTPOCTAHLMH U
NOJCTAHLMIA NPH HANIMYUH CITELUAbHON 3a1LMThI LUIHH BbIIOJIHAETCS 110
OIHOMY M3 [BYX BAPHAHTOB:

ABTOMATHUYECKHM OnpoOoBaHHEM (TMOCTAHOBKA LUMH I0J HampsiKe-
HHE BbIKJTIOYaTesieM oT ycrpoiicTea AI1B oHOro U3 MUTaIOLIMX 3JICMEH-
TOB);

aBTOMaTHueckoi c6opkoi cxembl. [IpH 3TOM NepBLIM OT YCTPOHCTBA
AlIB BrII0YaeTCs OJUH W3 MUTAOLUX JIEMEHTOB, @ TIPH YCMEITHOM
BKJTFOMEHHH 3TOTO 3/IEMEHTA MPOH3BOAUTCA MOCTIEAYIOIIee aBTOMaTHYeC-
KOE€ BOCCTAHOBJIEHUE CXeMb] I0aBAPUHHOIO pexKuma NyTeM BKIIIOUEHUS
APYTHX 37IEMEHTOB.

[pu Boimonsenud AIIB WMH JOMKHBI TPUHUMATBCS MEPbI, HCKIIIO-
YarolKie HECUHXPOHHOE BKJIIOUYEHHE.

PexomenayeTcs ucnons3oearh ycrporictsa AIIB KC s nposepku
CHHXPOHH3Ma COSIAUHAEMBIX CHCTEM NPH BKIIIOYCHMH JIMHUH NEPCOHATIOM.

2. YCTPOUCTBA KOHTPONSI CUHXPOHU3MA
B OMEPATUBHbIX LEMAX AMNB

*

ITyck Tpexdlaaﬂoro AlIB BBINOHSETCS NIPH HECOOTBETCTBHH MEXIY
paHec OJaHHOU OTIEPATHBHOM KOMaHIOM M OTK/TIOYEHHBIM MOJIOKEHHEM
BBIKUTIOUATENS. B HeKOTOpRIX ciyuasx npuMmensercs nyck AIIB or 3a-
LM THI.

OCHOBHbBIM yClIOBHEM 3amycka yctpoiictsa AIIB B nepsom ciyuae
ABJIACTCA HECOOTBETCTBHE MEXIY NMOC/IEAHEH KOMaHMON BKITIOUEHMS
BBIKITIOYATEII U €T0 OTKITIOYEHHBIM NOJIOKeHHeM. JlononHuTeNnbHOe y-
JIOBHE — CUHXPOHHOE HANPSXKEHHE HA LIMHAX MOACTAHLUMM M HA JIAHUM
W/ OTCYTCTBHE HANPAKEHHSA HA ONHOM U3 3THX 3NIEMEHTOB M HATHYHE
Ha JIpyroM. Pa6ora ycrpoiictea AIIB nomkha 3anpemarbcs B Ciiydae
ACHCTBHA OrPaHHYEHUI, NPUBENEHHBIX B § 1.

Ha puc. 2 npusenena cxema ATIB ¢ OXHUAaHHEM CHHXPOHM3MA JIH-
HHH 110—22u0 KB Ha pese PITB-58 ju1s 0iHOro MacasHOro BLIKIIOYATE NS
MB. Yetpoiictea necuuxpontoro AIIB oTiHuaroTes OT NMPHUBEEHHOMN
CXEMBI OTCYTCTBHEM LIEIIH KOHTPOJISs CHHXPOHH3MA.

Ha puc. 3 npusenena cxema AIIB Ha pene PIIB-01, o6ecneunsato-
1Iast 3TH K€ PEKUMBI. ,

Pene PI1O, P u Llenu KOHMPONA CUNXPOHU3IMA OBPA3YIOT LEMb MyC-
ka AIIB. Ha noacraHimsx ¢ otnenurenem u KOpOTKO3aMbiKaresem (Ha
puc. 1 ato mMoryT 6biTh noxctanumu I1C 3-JIC 5) B uens nycka AIIB B
HEKOTOPBIX CTyYasX MOXET GbITh BKITIOYEH [ONONMHHUTEIbHO KOHTAKT perne
KOHTPOIHpY oM MONOKEHHE OTAETHTENS. ,
! Panbme uenu kourpons CHHXPOHHM3Ma BKJIIOYATHCH B LIENb BKIIIOYe-
H;lél:t::i}}?::”;em nocnie yetpotictea ATIB. Ot atoro pewenus otkaza-
opra; B oan BOSHHKHOBEHWH Ja)<e HENPOJODKHTENBHBIX KAaYaHHi
o Jcor Ec ; cgnxponmma 3anpemlan BKJIKOYEHHE BBIKJIIOYATes.
s, o H]:m [/iqp[H 3amyckator ATIB nociie npekpaneHus Takux kaya-
HEix s H HEKOTOPOro CKOMBKEHHS MOC/Ie HECKOIBKHX Hey/1au-
o YCTPOHCTBO MOXET BKIIIOYUTD BBIKITIOYATEb, €CJTH CKOJTb-

PHETCA K KOIMYCTUMOMY 3HAYESHHIO.
paﬁgingcic;?;gz AIIB nedcTBYIOT My OnepaTHBHOM OTKJTIOYEHUH,
H HoKOTO I A PE3CPBUPOBAHMA OTKa3a BHIKJTIOYATEIEH (YPOB)
PYTHX BUJOB aBTOMATHKH.
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Puc. 2. Cxema AITB ¢ oxuaaHueM CHEXpoHK3Ma Ha pene PITB-58:
PI1O — peie TIONOXEHHS KOTKIIOYEHO» BBIK/IIOHATENIA, P® — pene pukcaudy KOMan el

Ha BKJIHOYCHUE BBIKIKOYATE/Is
P10 LLBHM P (D

koHTpom | —"—4
CUHXPOHMEMA

Uernn
pa3apetueHna
roAroTOBKN

BrnioyeHne MB

Puc. 3. Cxema AIIB ¢ 0XH1aHHeM CHHXPOHU3Ma Ha penie PIIB-01

Llenu paspewienus no020MoO6KY BKIIHOHAIOT B cebs KOHTaKThl pene
[IONIOKEHHS «BKITFOYEHOY WM APYTHE HCTOMHHKH HH(OPMALIMH O MOJIoKE-
HHH BBIKIIIOYATEIIA.

TIpuBesieHHbIE CXeMBI C HeGOIBLUMMH H3MEHEHHUAMHN MOTYT [IPUMCHHATL-
csi [U1st PYdHOTO BKJIIOYEHHS JIMHMH C KOHTPOJIEM CHHXPOHM3MA WM Ha-
npsKeHHst Ha OObeIMHACMBIX JIEMEHTAX. Tpumep cxembl, obecreunBsaro-
Lueii pyYHOE BKJIIOUYEHHE C KOHTPOIEM CHHXPOHH3MA, TIPUBE/IEH Ha PUC. 4.
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Puc. 4. Cxema ATIB, obecnieunBaowmas BO3MOKHOCTS PY4HOro BKJIIOYEHHS
o C KOHTPOJIEM CHHXPOHM3Ma!
P KOMaHabl «BKJIFOYUTDBY; PKO - xonraxr PEJIE€ KOMAHALI COTKJIIOYHUTRY
TP — nepexonarens pexuma ’

Hoe]if(?:o zzfligl?ggjlb pexxuma /1P ycTaHOBIIEH B ofoeHue P (pyu-
1 Gen omroon ,c i C€HUC BLIKJIIOYATE/IS HAET NOMUMO cxeMbl AIIB
osneors o PKgox-m:;Ma. B nonoxennu 4 (aBromaruka) npsmoe
oo e pere P Ha BBIKJIIOHATE/Ib IpeKpalaercs: pene PKB cra-
Commaes 1O, ;;1 ‘ aOT W YACPHHUBACTCA O BKJIIOYEHHUS BBIKITIOUATEIS
PRO) o) i ¢ TMCHBI KOMaH/Ibl Ha BKJIIOYEHHE (KOHTAKT peje
FOroBHT ert, nycka AT, 410 Mpi sTOORIA Yo romnt Kovr e e
XPOHHM3Ma obecrnieunpaeT ’meoqex-me BL?K}LCSZ:TZCHOBHH o paspemonitn
Do as. Llens paspemenus
" I?Bolif::nx;:;ii OBITb B 3TOM Ciyuae 3aMKHyTa HOCTOHHH(? (zanper
Tonomee e AeT Kor:lg bHKcaUnH KOMaHIp! «OTKJIFOYHTEY) WIH Yepe3
Tomre aKT NMEpeKTIoYaTeNs pexxmuma.
OHTPOIA CHHXPOHH3Ma B OOLLEM Cllyy4ae KOHTPOUPYIOT:

" R
IUYHE HANPSOKEHUS B OHOM YaCTH CHCT
HKEHHA B 1pyroii.

ast i HeT
Llas Cxema Lienei KOHTPOIIS CHHXPOHH3Ma i yerpoiictsa AlIB, Bei-
b
Hilfowero onHoBpeMeHHo 1 dyHkumu ATIB IIMH, IPUBE/IEHA Ha puC. 5.

CMbI H OTCYTCTBHE Harnps-

1on
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Pene PKC npaBusibHee Ha3bl-
BaTh «pene caBura ¢asy, Ho 31ech
U B JaibHeiiueM Oyner ynorped-
JSTHCS TEPMHH «peJie KOHTPOJA
CHHXPOHH3Ma», KaK IHPOKO pac-
NPOCTpaHEeHHBIH U 4aCTO NPUMEHS-
€MblH.

Hens PHJ/I — PKC — PHILI
KOHTPOJIUPYET HaJTH4He CUHXPOH-
HBIX HalpsoKeHUI Ha IByX 00benn-
HAEMBIX Y4aCTKaX CHCTEMBI U BBE-
AeHa nocrosHHO. Ona obecneuunBa-
€T BKJIFOUEHHUE JIMHUH [0l HArpy3Ky
nocTie NOSIBJIEHHS Ha Hel HanpsKe-
HUS C MPOTHBOIIOIOXKHOIO KOHLIA.

ens PHJI 1 (pa3mbikaoumii KOKTakT) — PHIII 2 (3aMbiKaromui
KOHTAaKT) KOHTPOJIUPYET OTCYTCTBHE HAPSOXKEHUS HA JIMHUM U HalIW4He
HanpsbkeHHs Ha wHHaX. OHa ofecneurBaeT BKIIOUEHHE JIMHHMH NOJ Ha-
NpsDKEHUE TIPU HATHYUH HaNPsKeHUs] Ha IIMHAX M €10 OTCYTCTBHH Ha JIH-
Hud. Llens MoxeT OBITH BBeAieHa HaKNakoi /1 2 B 3aBUCHMOCTH OT pe-
KUMa CHCTEMBI.

ens PHJI 2 (3aMbixatonuii koHtakt) — PHIL 1 (pa3MbIKaloLWi KOH-
TaKT) KOHTPOJIUPYET HAJIMUNE HarpskeHHs Ha JIMHHU U OTCYTCTBHE Ha-
npsbkeHus Ha iwnHax. OHa obecrieunBaeT onpoOoBaHUE LLMH NOCIE JeH-
creua auddeperunanbHoi 3amuTs! uiMH (ATTB mun). Liens MoxeT 6b1Th
BBE/IeHa Hakaakol H 3.

Haknankoii H ] uenu KOHTPOJS CHHXPOHH3MA HAMpPsDHKEHUS BbIBO-
JIATCS TIOJTHOCTBIO M BBOAKTCA HecHHxpoHHoe ATIB.

B naHHOM ciiydae «HanpspkeHHE Ha JIMHUMY M «HATIPSKCHUE HA LUU-
Hax» — YCJIOBHbIE MOHATHS. Ha nofcraHimsx ¢ ynpouieHHoH cxemo («Moc-
THK», «4€TbIPEXYTONBHHKY H T.I1.) 3TO MOTYT ObITh HAaNPSXKEHUS COCAH-
HAEMBIX JIWHME, a pu BeinonHerud ATIB TpaHcdopmaTopos — cucteM
UIMH Pa3THYHBIX HANPsDKEHUH.

O6Motka PHJ/T v onHa w3 odMotok PKC noaxmo4aloTes K TpaHc-
dopmaropy Hanpsokenus (TH) unm apyromy npeobpasosare/iio Hanps-
ykeHus Ha muHuM, PHIII v Bropas ooMorka PKC — x TH Ha muHax.

Puc. 5. CxeMa ueneii KOHTpons
cuHxpoHusma 11 ATIB:
PHJT — pene KOHTPOJIS HANPSIKEHUS
Ha nmuHuK; PHII[ — pene xkOHTpONIA
HanpsbkeHus Ha nmHax; PKC — pene
KOHTPOJISL CHHXPOHM3Ma

3. YCNOoBUa oONYCTUMOCTU ANB
*

BpeMeHHas guarpamma, nosicusio- O
mas paGoTy CXEMbl KOHTPOIS CHHXpO- 5
HU3Ma, IPUBE/CHA Ha puc. 6. [luarpam- §™ \ \
Ma MPENCTABAET COGOM 3aBUCHMOCTD  Os Y —\
yriia Mexnay BEKTOpamMu HalpsAaXKEeHHUs t1 t2 A f

O0BEAMHAEMBIX YacTeil CHCTEMBI & OT Puc. 6. Jlnarpamma paBoTs! ycTpoi

BpEMEHU . CTBa KOHTPOJISI CHHXPOHU3MA:
T1pH OTKIIOYEHUH JIMHUH, UMEIOLLEHT O,,, — YTOIL, TIDH KOTOPOM 10NycKaeTes

AllB; § -
LIyHTHPYIOIHE CBA3M, BEKTOPHI HAMps- npouc;(gﬁpm {;Zg’a;lg;af;g I;))?al\;lle
aenus U u U, Ha ee KOHLIaX pacxoiaT- KoHTpons CHHXPOHHM3Ma (pa3MbIKaHUe

C# Ha yroji, o0y C/I0BNIEHHBII Harpy3koji — KOHTaKTa, paspewaiouiero AlIB);

8 — YTOJ1 BO3BpaTa peiie KOHTPOas
SHam. PasHocTb BekTOpOB HanpskeHuit  ° anXpOHPrl)3Ma P

COCTaBHT HEKOTOpYIO Bejuuuny AU.

le/l pPaBEHCTBE Haﬂpﬂ)KeHHﬁ N0 KOHNAM JIMHHH 3TH BEIIMYHHEI CBI3aHBI
COOTHOLIEHUEM

. 0,5AU
8,ap = 2arcsin TR (N
Hpu paznuunbix HanpskeHusx
Ul+U-AU
0 arp = ATCCOS =, @
2U U,

rae U - nanpsskenue wuH; U, — HanpsbkeHUs NHHUH.

Yron mexay BEKTOpaMH HaNpAKCHUS, IPH KOTOPOM MOJKHO cpaba-

Tbl
5 BaTk pene KOHTpPOJIA CHHXPOHH3Ma, C HEKOTOPLIM 3a1acoM JOIKEH ObITh
OJibLile MaKCHUMaJILHOro yIjla Harpy3KHu.

6cp = ku6uarp max® (3)

The k =1,25+13 KO3pHUMEHT HaNEKHOCTH.
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Bpems BKIIFOUEHUS BBIKIIOYATENS ycrpoiictBom AIIB ¢ koHTpoIEM
CHHXPOHH3Ma COCTaBNsAET

T =t ,*t, C))

BKI AllB2

rae t, ., — Bpems JCHCTBUA ycrpoiicTBa AlIB ¢ y4eToM BBIACPKKH
BPEMEHH peie KOHTPOIS CHHXPOHW3MA; {, — COOCTBEHHOE BpEMS BKJIO-
YeHus BbIKJIIOYaTEN.

BpeMs #, Ha JHarpaMMe pHC. 6 COOTBETCTBYET BO3BpATy pelie KOHT-
pons CHHXpoHH3Ma M 3armycky cxemst AlIB, ¢, — cpabaThIBaHUIO 3TOrO
pene. Ecnu ¢, — 1, 2 ¢, ., TO GyleT no/ial UMITyJIbC Ha BKITIOHCHHE Bbl-
kmodaress. Bpems ¢, COOTBETCTBYET 3aBEPLICHUIO LMK BITIOUCHUA:

- L=
W3 anarpamMmbl Ha puc. 6
o, +9, °
B G 360 . (5)
tAﬂB2 TB
P ) (6)
ta TB ,
6B = 5CPkB’ (7)
rae T, — nepuon «Ouenuity; k — k03 HULIMEHT BO3BpATA.
W3 uipakennit (5)—(7), npunss k= 0,8, nomy4aem:
1,85cptBIUI (8)
Lange = 5““ _acp .
Taxk kak
1 fHOM
— s——-—-’
T, 100 ©)

TO Hpeﬂeﬂbﬂoe CKOJIBXKECHHUE, MpH KOTOpPOM MOXKET 6LITb oﬁecneqeﬂo
AIIB
_ asm - Scp

=100 2
snp 360 tBKHfHOM (1 0)

Ha KOHLE IMHUK, BKITIOHaEMOM NePBbIM, BblroHseTca AIIB ¢ koHT-
posieM OTCYTCTBHS HANPSKEHWs Ha JHUHUHK. Bbinepxka BpeMEHH peie
ATIB BpiOHpaercs U3 YCIIOBHA

2t —t

+ —
tAﬂBl 32max 3lmin tcmc?. or

t Xl tn\ * tn.c + tsan’ (1 1)
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rae ¢, — BeUAepkka Bpemenu AlIB; 7, =~ — makcnManbHOe Bpems
cpabaThIBAHHUA 3aLIUThI HA IPOTUBOIIONIOKHOM KOHLIE JIMHHM; [, . — MH-
HAMAJIbHOE BPEMs CpabaThIBaHMA 3aLIUTEI Ha paCCManHBaeMJ(;M KOHLE
JIMHAY; [, — BPEMs OTKITIOUECHHUS BHIKIIOYATENS HA NPOTHBONOOKHOM
KOHLE IHHUM; [~ BPEMs OTKJIIOUEHHS BBIKJIIOUATENI HA pacCMaTpHBa-
€MOM KOHLIE JIMHUH; f, — BpEMS TOTOBHOCTH NMPHBOZA BBIKJIIOYATENS Ha

paccmanmsaeMOM KOHIIC JIMHHUH, tn_c — BpEMA NCHOHH3AUHUH CPEAbI;
taan — BpeM4 3ariaca, HiM npoiue

tAI'[B] 2 taZmax - tzan' (12)

Ecnu BBIACPIKKH BPCMEHH IO oboum KOHLaM JIHHUH NMPUHATH OOUHa-
KOBBIMH, TO

t o

cp’ BKI

* 1’ 8tmul + tAl'IB] '

(13)

IMomy4eHHoe TakuM 06pazom 5cp JOTDKHO OBITH 6OJIBLIE MTOTY4YEHHO-
ro u3 BelpakeHus (3). EcnM 3To He BBINONHSETCS, IPUHUMAEM YTOJl, paB-
HBIH NOJIyYEeHHOMY U3 BbIpakeHHs (3), a BpeMs — U3 BoipakeHus (8).

Kak 656110 ckasano Belue, ycrpoiictsa ATIB OC npumensiotes Ha
JMHHAX C JBY CTOPOHHMM NUTaHKHeM, UMEIOHIMX IYHTHPYIOLIHE CBA3H.
[Tpu HEKOTOPBIX CIIOXKHBIX ABAPHHHBIX PEXKUMAX ITH JIUHUM MOTYT OKa-
3aThCsl B peXKMME OIMHOYHOrO TPAaH3HTA, IIPH Pa3pbIBE KOTOPOTO BO3MOXK-
HO pasJIe/ICHHE CHCTEMbI Ha ABTOHOMHBIC YYaCTKH. ITpy 510M B OOLIEM
ciyyqae neiicteue ycrpolicrsa AIIB OC ne obecneuuBaer AIB. Yerpoit-
CTBO JIMLIb [PEAOTBPALIAET HECHHXPOHHOE BKIIOYEHHE, KOHTPOJIIMPYET
BO3HWKHOBEHHE CMHXPOHHOTO PEXHMA TPH BKJIIOYEHHHA NapasuleNbHbIX
CBA3EH U JIaeT WMILYJIbC Ha BKJIFOYEHHE [IPU BOCCTAHOBICHHM CHHXPO-
HHM3Ma MeXIy 4aCTAMH CHCTEMBI.

Ho u 6e3 BoccTaHOBNEHUS LIYHTHPOBARKSA TMHUHM BO3MOKHO BKIIIO-
HeHue IMHuM oT ycTpoiicrea ATIB OC npu Beimonnenuy ycnosus (10).



4. NOAKJIIO4EHUE YCTPOUCTB
KOHTPOJI94 CUHXPOHU3MA
K NEPBU4YHbLIM LIENAM

L 4

Ha MHOrMX noAcTaHuMsaX HanpsokeHueM 110-220 kB, BbINnOIHEHHbIX
110 YNpPOLIEHHON CXeMe Ha CTOPOHE BBICOKOTO HANpsHXKEHUA M OCHALLCH-
HBIX [TOJIHOLIEHHBIMH 3aILHTAMH THHUH (AUCTaHLMOHHBIMU HITH BBICOKO-
YACTOTHBIMH), Ha JIMHUAX YCTaHABIMBAIOTCA TPaHCGHOPMATOPLI Harps-
xeHus. IIpu 3TOM BBIIIOIHEHUE YCTPOMCTB KOHTPOJA CHHXpPOHH3MA
ans AIIB umn pyyHOH CHHXPOHM3ALKMHM HE MPEACTaBJIAET CIOXKHOCTH.
Ha puc. 1 Takumu nojcranuuamu seastores IIC 3-IIC 5.

Ecnu TH ycTaHOBNEHb! HA LIMHAX W JIMHWK HITH HA JIBYX JIMHHUAX OZIHO-
ro HanpshKeHHUs, OOMOTKH peJie cBura (a3 NOAKIIOYAIOTCA K OTHONMEH-
HbiM couetanusm a3, B aToM ciryuae, Kak MpaBUIlo, HCMONbL3YIOTCA penie
¢ 06MOTKaMH HOMHHAJIbHbIM HarpsbkeHuem 100 B.

Ecsti HanpsXeHus, K KOTOPIM nofkmodensl TH, pa3nu4Hel, HO CHC-
TeMbl 06beJUHEHB! TpaHchopMaTopamMu 63 MOBOPOTa BEKTOPOB HAIps-
eHus (aBTOTpanchOpPMaTOPOM WM TPaHCHOPMATOPOM C COSIMHEHHEM
«3Be37a-3Be3/1a»), perie TONKIIoYAeTCsS TAKKE HA ONHOMMEHHBIE (a3bl,
HO TIPH HATajKe HY>KHO YUUTbIBATb MOFPEIIHOCTb, BOSHUKAIOUIYIO NPH
paboTe yCTpOHCTBA peryIMpOBaHUs MO HArPy3KOH (PITH).

Tlpu coeauHEHHH OOMOTOK TPaHC(OPMATOPA 3BE3/Ia~TPEYTOIbHHUK BKITIO-
yenHe OBMOTOK perie JOIDKHO KOMIICHCHPOBaTh 00pasytoluics B TaKOM
ciyuae CIABUT (a3 MeX Iy OJIHOMMEHHBIMH BEKTOPaMM HATIPSXKCHMA. Tax,
HanpUMep, NPH COeAMHEHHH TpaHchopmaropa 3Be3la—TPeyroyibHUK-11 Ha-
npsokeHuto U, CTOPOHBI TpaHCc(opmaropa, COeJMHEHHON B 3BE3IY, COOT-
BETCTBYeT HarpsokeHHe U, . CTOPOHbI TpaHchopMaTopa, COEIMHEHHOH B Tpe-
yrobHUK. OOMOTKA pene ¢ HOMHHATBHBIM HalpsHKeHHEM 60 B nonxioya-
eTcs B 3ToM ciyyae K TH cTOpoHbI, COEAMHEHHOH B 3B€3]1y, & C HOMHHAIbHBIM
nanpsokenrem 100 B —k TH cTOpoHbI, coeAMHEHHOH B TPEYTONbHUK.

B npyrux ciyyasx TpaHCOpMATOpPbI HANPAKEHUS HA JTHHHAX HE
YCTaHABUBAIOTCA. PacnpenieMTenbHble yCTPOHCTRA C 00JIBIIUM KOJIH-
YeCTROM OTXONALUIKMX JIMHHIT OCHALIIAIOTCS, KaK MPaBUJIO0, TpaHchopmaro-
paMH HaNpsOKEHUs Ha CUCTEMAX WIKH (CM. puc. 1 —3T0 I'P5C 1,TP3C 2).
HanpsokeHus K 3aUl1Tam, LenaM H3MepeHus, PUKCHPYIOLIHM npubopam
M JpyrMM YCTPOHCTBAM JIMHHHM TMOJAIOTCH uepe3 pesie — MOBTOPHUTEIH
NIONOXKEHUs pazbeHUTeNel OT TpaHC(hOopMaTOPOB HANPAKEHHUS CHCTE-
MblI LIMH, 32 KOTOPOH 3a()MKCHPOBAHA TMHUS. N1 3aIUThI 3TO HE HMEET
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TPUHLMNIMAIBHOTO 3HAYCHHUS, TAK KAK HAMPSKEHHMSA HA UIWHAX M HA TUHUH
npy BKJIFOMEHHOM BBIKJIIOYATE/1e A0CTaTOuHO Gnnsky. Tlocne orkote-
Aus AMHUM 4% KoHTposs cunxponnaMa AlIB u B HekoTophIX Apyrux ciy-
yagx HeoOX0AHMMO UMeTh HHGOPMALIMIO O ACHCTBUTENIFHOM HaNPKEHHH
Ha JIMHHH, KOTOpO€ He COBMAAaeT ¢ HANpsKeHWEM Ha MKHaX. B stom
cItydae HyXKHO IPUMEHSTh IbTEPHATUBHbIE HCTOYHHUKH HHPOPMALIHH.

Jlnis 5THX Lienieil MCNONb30BaJINCh PasivuHbIe cpencTsa. Panee nocra-
TOYHO PAcTpOCTPaHEHb! ObUTH OTOOPBI HATIPSHKEHHUS € TOMOLUBIO KOHJIEHCa~
TOPHBIX BBOJIOB MACIIAHBIX BBIKIIOYaTeIeH U TpaHcpopmaropos. O1Gop Ha-
psHKEHNA BBIMONHAICS ¢ nomMowubto yetpoiicts [TWH (npucniocoGnenne i
0T6O0pa HATIPSDKEHHSA) WM 00bIUHbIX TpaHC(hopMaTopoB Hanpskerks HOM-6.
Bo3MoxkeH 0TOOp OT OOBIMHBIX BBOAOB MAC/ISIHBIX BbIKITIOUATENeH, pa3nuy-
HBIX THTIOB H30JITOPOB WIH aHTeHHBH 0TO0p HanpspkeHns. Hekotopele cxe-
Mbl, HCIOJTHSAEMBIE B YCIOBUSIX SHEProcUcTeMbl 0€3 MCIIO/b30BaHUsA NPO-
MBILIEHHBIX YCTporcTB 0TO0pa, mpuBeneHs! B [13]. Tak, HanpuMep, OT Uc-
TBITATENTEHOrO BBIBO/Ia MACJIOHANONHEHHOro BBoAa BMB, ycraHoBneHHOTO
Ha BRIKTIOUarene Y-220, MOKET MMTAeTCA cXeMa, BKIoUarolas B ceds
peste koHTposist cuaxpoHMa PH-55/200, pene KoHTposist HAPSsDKEHHUS HA JTMHAH
PH-54/160 u BonsrmeTp /B, KOHTPOTHUPYIOLMI Pa3HOCTL BEKTOPOB Hanps-
*eHUH Ha 00benHAeMbIX eMeHTax. JlooNMHUTENbHO CXeMa BKITIOUAeT
B cebs comnacyrouumii TpaHcdopmarop I (puc. 7).

X o L L

[ IIﬁ
O

Pu .
¢. 7. CxeMa 0T6Opa HanpsKeHUA MPU MIOMOILK MAC/IOHANONHEHHOrO BBOAA
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Ipu nvHelHOM HanpsbxeHuH 220 kB eMKOCTHbIH TOK 3TOro BBOAA
coctaBisier okoo 10 MA.

IMopo6Has cxema MoxeT ObITh peasin30BaHa HAa BBOJAAX pa3HYHBIX
THMOB. EMKOCTE OCHOBHOMN H30/11LMH OONBIIMHCTBA U3 HUX COCTABIIET OT
300 mo 800 n® B 3aBUCHMOCTH OT THIA U HOMHHAJIBHOIO HarpsLKEHUS.
CooTBeTCTBEHHO, EMKOCTHBIH TOK MoxeT nocturate 10-20 MA. Ilpu uc-
M0JIb30BaHHHU COMVIACYIOILUX TPAaHC(HOPMaTOpOB MOKHO IMPUMEHHTH THIO-
BbI€ pelle KOHTPOJsi CHHXPOHM3MA U KOHTPOJIA HANpSKeHUs Ha JIMHHUH.

Meroauka 1 PUMEpbI pacyeTa eMKOCTHBIX OTOOPOB HANpPSHKEHHS OT
Mac/I0HaMNOJIHEHHBIX BEICOKOBOJIETHBIX BBOIOB M TpaHC(HOpMaTOpoB ToKa
JOCTAaTO4HO NoapoOHO npuBeAeHs! B [14].

B cuny pa3nbix npuuuH (Manas orbupaemas MOLIHOCTb, HEAOCTa-
TOYHasi CTaOUIBHOCTh BTOPUYHOTO HAINPSXKEHHS M T.I1.) 3TH CPEACTBa
Gonbioro pacnpocTpaHeHus He nonyyuiad. Hanbonee pacnpocTpaHeH B
Hacrofllee BpeMsa 0TOOp HanpsKEHHS OT KOHAEHCATOPOB, IPUMEHAEMBIX
IUI BBICOKOYAcTOTHOMH CBs3M. OH mpeaycMaTpHBacTCsi COBPEMEHHBIMHU
NPOEKTHHIMU PELICHUAMH U 0OecTieueH MPOMBILIEHHBIMH YCTPOHCTBA-
MH oTOopa.

Bricoko4yacTOTHas CBS3b 0 BO3AYLIHBIM JIMHUAM IEKTponiepenadn —
OCHOBHOM BWJI CBA3M, UCIIONB3YEMblil 114 YTIpaBieHHs paboTol sHepro-
cucTeM. BplcOKO4ACTOTHAs CBA3b BKIIIOYaeT B ce0s cleyromue KOMIIo-
HEHTBI:

JUCTIETYEPCKY'O TeNeHOHHYIO CBSI3b;

KaHaJIbl CBA3M /IS TEJIEMEXaHMKH;

KaHaJIbl CBA3H AJI aBTOMATHKH.

TTocneanee noHsTHe BUTIOYaeT B cebs yCTpoiCTBa NPOTUROABAPU-
HOU aBTOMaTHKM (pesiefiHas 3alluTa, CUCTEMbl aBTOMaTH4€CKOIo Orpa-
HUYEHHS Harpy3kd H T.[1.) ¥ aBTOMaruKy HOPMaJIbHOTO pe>kuMa (CHCTe-
MBI pErYJIMPOBaHHS).

B Takux ciydasx JIMHHH 3JIEKTpoNepeaadyd UMEIOT arnaparypy BbI-
cokoyactotHoii (BU) o6paborku. OnHuMH U3 21eMeHTOB TakoH 0O6paborku
SIBJISFOTCA BLICOKOBOJbTHBIE KoHAeHcaTopsl cBa3H (KC). Oxu no3posnsior
npy HeGOMBIINX AOTIONHUTENBHBIX 3aTpaTaXx OJHOBPEMEHHO C Nepena-
yeil curHana no BY kaHany BbINOJIHATE OTOOP HANPS>KEHUS U1 KOHTPO-
JISL HANPSDKEHUS Ha JIMHUH.

Ha puc. 8 nprBeneHa cxeMa eMKOCTHOro 0TOOpa HaNnpsiKeHHU, BKIIO-
yarowas B cebs:

KC — xoHigHCaTOp CBA3M;

LIIOH — uikad orbopa HanpsHKeHUs,

@I — punesTp npucoeuHeHNs (coBMecTHO ¢ KC CITyXKHT corlacyro-
LIUM YCTPOHCTBOM MEXIY BBICOKOYAaCTOTHOH annapaTypod W JTHHHei
aNeKTpornepesayt);
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JIuHuAa

v ]

R 2
4 B cxemy pyuHoi
_':— CUHXPOHU3aUMKn
PKC
c R _Ls,
1
—__I
K TpaHchopmatopy

HanpsaXeHnsa cncTemMsbl LLUNH

Puc. 8. Cxema noakmodenus mkagos 0TGOpa HANPSKEHHA [UTA KOHTPONA
CHHXpOHHU3Ma

3H - 3azemnsowmii Hox. OBecneunBaet 6e30MaCHOCTb paboTsl Ha
$unsTpe npucoenuHenus u ycrpoicTse ot6opa HanpskeHUs 5e3 OTKIO-
YEHHs JINHHH;

PKC — pene koHTpons CHHXPOHH3Ma. Cnyxwur ans npeoTspalieHus
BIJIIOYEHHA Ha napasuieNbHy0 paboTy [BYX MEKTPHYECKHX CHCTEM npH
HEZOMYCTUMOM pacXOXIEHHH YIIa MEXY BEKTODAMH HAIPSKEHML,

C, an KOHZICHCATOP M PE3UCTOP IS PeryIMpOBaHUS BEKTOPOB Ha-
NPSKECHHUH, NOABOAMMBIX K PeJie KOHTPOJIS CHHXPOHM3Ma (MOC/eHUMM
TPOCKTHEIMK pelICHHSAMH He MpPe/yCMATPHBAIOTCA );

PHJT- pene xontpons nannuus HarnpsKeHHs Ha JIMHUH. CIlyKuT 1uis
TpenoTBpamenus HenpasuibHoi paGots cxem ATTB TIpY JIOXHOM Cpa-

aThiBaHuM PKC u3-3a nepekoca HarpsoKeHuil,

. R, R _, — nononuurenpHsie PE3HCTOPBI, MPU IOMOLUM KOTOPBIX BbI-
ONHsierca peryauposanne PHJI u PKC.
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[lxad otOopa HanpspKEHUs BKITIOYAET B ce0s cnemyromiee 3IEMEHTBL

ITH — npoxoAHble U30NATOPSI;

KP —xonpaencarop pasaenurenbHbiil. Obecrneunsaer GecnpernsaTcTBeH-
HOe NPOXOXKAECHUE CHrHajla BbICOKOH yactoTel kK BY annaparype M uc-
KJTIO4aeT WyHTHpOoBaHKe TpaHchopmaropor orbopa Hanpsokenus (TOH)
($UIBTPOM NMPUCOETUHEHHS MO TOKY MPOMBILLIEHHOH 4acTOThI;

/JIp — npoccens. Uckmouaer wyHTHpoBaHHE (QHILTpa MPUCOEIHUHE-
HHA TpaHcopmaTopamMu 0TOOpa Mo CUrHaty BHICOKOM YaCTOTh! M HE pe-
HATCTBYET MPOXOKIACHHIO CUTHAJIA NPOMBILIIEHHOH YacTOThI;

P — paspsanuk. Cny>ut AJs 3alUTHI Liernei oTéopa HanpsKeHUs oT
nepeHarn pakeHwil;

3P — 3azemsisiolmii pyOuabHUK. Micnone3yeTcs kak 3aLlMTHOE Cpeji-
CTBO MNpPH BbIOJHEHHH paboT B uensx oréopa HanpsHKEHUs U MO3BOJISET
[IPOU3BOAUTE PeryMpoBaHUE BO BTOPHUHBIX Lenax [JJOH 6e3 Bitoue-
Hus 3H v BeiBopa BY xaHanos;

TOH 1, TOH 2 — tpancdopmaropsl 0T00pa Hanpsxenus. fAsnatorcs
OCHOBHBIM 3/ieMeHTOM LiKaga oréopa. Cityskat At 0T00pa HanpsKEeHUS
¢ nunuu. Paboraror B pexkuMme, OIM3KOM K TpaHcGopMaTopy TOKa, HO
JIOIMYCKAIOT 3HaYHTEIbHO 60JIbIliee CONPOTHBIEHHE HATPY3KH.

Cxema coegunenns TOH BriGupaeTcs B 3aBUCHMOCTH OT THIIA KOH-
JleHcaTopa CBSI3H, €ro eMKOCTH 1 BTOpU4HOM Harpy3ku. ConporHBieHHe
TOH ¢ noawito4eHHON Harpy3kod 3HaYMTEbHO MEHbLIE €MKOCTHOIO
conpoTHBeHUs koHaeHcaropa KC U He BIUseT Ha 3HauUeHHe K dasy Toka
or6opa. [Tepruunslii Tok TOH paBeH Toky, NpoTekatouieMy yepes KoH-
JEHCATOP CBSA3M, U ONpeeNsIeTCs HAMPSKeHUEM JIMHUH, YHCIIOM U EMKO-
CTBIO 3JIEMEHTOB, U3 KOTOPBIX COOMPAOTCS KOHAEHCATOph! CBA3H. Tok
paccuHTbiBaeTcs 1o Gopmysie

, U,oC
i =1 =——\BKC, (14)

rae U — MextydazHoe (IMHeHHOe) HaNpsKeHHe IMHUK; © = 27tf — yr-
JIoBas 4acToTa, AJs npomsiuuieHHoH yacToTsl (f = 50 ['n) w = 314;
C, — emxocts KC.

Ecnu xonaencarop cBs3u HaOpaH W3 HECKOIbKUX MOCHEA0BATEIbHO
COEHHEHHDIX JIEMEHTOB, [10JHAas EMKOCTb OTNPEAENAETCA KaK

C

Cye = (15)
n

rae C, — eMKOCTb OJIHOTO 3IEMEHTA; /1 — YMCTIO HJIEMEHTOB.
Ko Bropuunoil o6moTke BTOporo TpaHcdopmaropa otbopa MOXeT
OBITh MOKIOUEHA KOJIOHKA CHHXPOHH3ALMY AJIS1 BBITOIHEHHS PYYHOro
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BIUTIOUCHHUS C KOHTPOJICM CHHX- TOH 2

ponnsma. B aToM ciyyae npu-
MEeHSFOTCS, KaK NPaBUIIO, NpH-
Gopbl, pacCYUTaHHBIE HA HANPsI-
sxenne 100 B (BonsT™MeTp,
4acTOTOMEP, CHHXPOHOCKOM ¢
106aBOYHBIM COIPOTHBIICHU-
em). CxeMa MOAKIIOYEHHS KO-
JIOHKM CHHXPOHH3aLH1H K IlIKa-
¢y orb0opa HalpSKEHUS MIPUBE-
JieHa Ha puc. 9.

UsmepuresbHble PUGOPHI LYHTHPYIOTCS PErYIHPYEMbIM PE3HCTO-
pom R (II9BP-100, 1 kOm). Hanpskenue npu Toke 0,15 A npu stom
MOXeT GbITh OTPEry/IMpoBaHo 10 3Hauenue 100 B. Hanpsixenue ot Tpasc-
opmaropa 0T60pa NOAAETCs Ha KOMOHKY CHHXPOHHM3ALMK Yepes repe-
wrouaresb JICX. Ecny JMHUA OTKITIOYAETCH OT KONOHKH CHHXPOHM3a-
MM, BBIXO/ 1IKada 0TOGOpa HanpskeHHs JOIKEH GBITh 3aKOPOUEH.

O

Konotka
CUHXPOHU3A-

O "

Puc. 9. CxeMa noaxsoueHus KOTOHKM
CHHXPOHHU3aUMK K TpaHchopMaropy
oT6opa HanpsHKeRus
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5. OCHOBHOE OBOPYAOBAHUE
EMKOCTHbIX OTBEOPOB

*

KoHgeHcATOp CBA3H — OJMH M3 OCHOBHBIX 3JIEMEHTOB BBICOKOYAC-
ToTHOro KaHana. Kpome paGoTel B cucTeMe BBICOKOYAcTOTHOH 06pabot-
KH, BBHICOKOBOJILTHBIE KOHJEHCATOPbI MOTYT NPUMEHATBCA A1 oTOGopa
MOIIHOCTH U U3MEPEHHs HaNPSDKEHHU.

TexHuueckne AaHHbIE KOHIEHCATOPOB CBA3M:

HOMHUHAJIbHOE HAIpsHKEHHUE;

€MKOCTb 3JIEMEHTa Ha IPOMBILIIIEHHON 4acToTe;

TaHFEHC yriia JU3IEKTPUUECKHX TOTEPD;

cobCcTBeHHas pe30HaHCHAs YacToTa.

[NepBbie ABa NapaMeTpa ABJISIOTCS ONpPeesIOMUMH MIPU BBIOOpE
KOHJIEHCATOpa CBA3H M HeoOXOOMMBI IIpH pacyeTax oTOOpPOB Hamps-
KEHH.

OCHOBHbIE TEXHHUYECKHE JAaHHbIE HEKOTOPBIX KOHACHCATOPOB, TIPH-
MEHSEMBIX JJI1 BHICOKOYACTOTHBIX KaHATIOB CBS3M W Ul IPYTHX LIEJICH,
npuBeneHs! B Tabm. 1.

Ta6nuua 1

Tun xoHaeHcaTopa JlonmycTUMOE OTKIIOHEHHE EMKOCTH, %o
CM-166/+/3 -14 +5

CMB-166//3 -14 +5

CM3-166/+/3 -14 +3
CMU3B-166/+3 -14 +3

CMB-166/+3 -14 +5
CMBEB-166//3 -14 +5
CMII-166/~/3 -14 +5
CMMU-166/+/3 -14 -5, +10
CM-133//3 -18,6 +5
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OxoHvyanue tab6n.l

Tun konznencaropa Honycrumoe otkiionenue eMkoctu, %
CMB-133//3 -18,6 +5
CM-110/+/3 -6,4 +10,-5
CMB-110/3 -6,4 +10,-5
CMBB-110//3 -6 4 +10,-5
CMII-110/+/3 -6,4 +10, -5
CMIIB-110/+/3 -6,4 +10, -5
CMIIB-110/3 -6,4 +10, -5
CMIIBB-110/+/3 -6,4 +10, -5
CM-66/-3 -4,4 +10, -5
CMP-166/+/3 -0,014 +5
CMP-133/~/3 10,0186 +5
CMP-110/+/3 -0,0064 +10,-5
CMK-110/~/3 -0,0064 +5
CMP-66//3 -0,0044 +10, -5
CMP-55//3 -0,0044 +10, -5

IMpume HdaHue. BykBse! B THITE KOHIEHCaTOpa 0603HaYarOT; C — MpefHa3Ha-
:%H im Lenel caasm; M — nponuTKa MEHEpATBHEIM MacIIOM; MOCTeNHYe OyKBbI
: YKBEHHOM YacTH 0003HaYaI0T KOHCTPYKTHBHOE MCTIONHEHHE (P — ¢ pacunpy-
3:;2:; K ~ ¢ xomnencaropom, B — ¢ BBIBOZOM U1 MOAKJIIOYEHHUS annapaTHoro
a OIUMHOBKH, IT— COBMEILIEHHBIN ¢ H30MHpYIOLIei MOACTABKOM, B — KaTe-

TOPHA MCTIONHEHHA 110 [UTMHE Ty TH yTEKH). ,
Hudposas vacts: 1-a (rpobHast) — HOMHHATBHOE HanpsikeHue, kB, 2-s1 (nocne

Aeduca) — HoMHHAILHAS
eMKoCTh, MKD uau HD. 3Hagenmo emxocth 0,00
CooTBeTCTBYET 6,4 HD. 0064

3]135::; iggpgxceﬂne JIMHHH npeBmmae’f HOMHHAJIbHOE HaIpsxXeHue
KHX 3meny IICHCATOPa CBA3H, MOC/Ie THUM KOMIUTEKTYETCS U3 HECKOJIb-
Topsr yCTae::BOI:B, COCIMHEHHEBIX HOCJIC){OB&TGJIBHO. ,UJ]SI 9TOro KOHAEHCa-
KOHOHKa) l/U"/I1;1)8?.110’[‘05[ OJIHH HA JPYTI'OH. KoMrnekr KOHACHCATOPOB CBA3H

JIHH 3]IEMEHT YCTaHABJIMBAIOTCA Ha H3OJIPIpleLlIeI‘:I nona-

CTaBke. Yncno anemeHToB s pasH
. .
) A1t pasHBIX HaNpPsOKEHUH JIMHUM NPHBEIEHO
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Ta6nuuna 2
HoMuHanbHoe HoMuHanbpHOE HAaNpsHKEHHe Yucno
HanpsbkeHue TuHUd, KB KOHIeHcaropa, KB 3IEMEHTOB
166/~/3 3
200 133/4/3 4
166//3 2
330 133/4/3 , 110/43 3
110/+/3 2
220 66//3 4
150 5513, 66/\3 3
5513, 66/3 2
HO 110/+/3 1

B 1a6u1. 3 npuBeaeHb! €MKOCTHBIE COMPOTHBIICHHA 1 TOKH KOHJICHCa-
TOPOB CBA3M IS pasnuuHblX THMOB KC, MOAKIIOYEHHBIX K JIMHUAM pas3-
HbIX HanNpsOHKeHHH.

Tabnuna 3
Cormpo- Tok uepes
TPIH Kou,ueHcaTopa CBA3H TUBJICHHUE KonneﬂcaTop
Harlpameﬂne HIIH prﬂﬂbl KOHACH- le/l HOMUHAJIb-
JMHHH, KB KOHZIE:HC&TOPOB caTopa, HOM Hanpsmeuun,

kOM MA

2xCMP-166/+/3 0,014 455 420

330 3xCMP-133/4/3 -0,0186 | 513,7 371
3xCMK-110//3 -0,0064 1492 128

0 2XCMK-110/43 -0,0064 | 9952 128
4xCMP-66/+/3 -0,0044 2895 44

150 CMP-166/4/3 -0,014 2171 40
10 CMK-110/~/3 -0,0064 497,6 128
2XCMP-66/~/3 -0,0044 1447 44

UCHBITaHKS KOHAEHCATOPOB CBA3M KaK 3JIEMEHTOB OCHOBHOrO 060-
PYZOBaHHS PacnpeyCTPOMCTBA HE BXOAAT B KOMIIETCHLIMIO cyx6 P3A
1 Jajiee paccMaTpHBaTbes He Oy/1yT, HO B HEKOTOPBIX CIlyuasX NaHHbIE
MCTIBITAHKH MOTYT MoTpeboBaThea s aHau3a paboThl 0TOOpa Hanps-
>KEHHS B KOMIUIEKCE.

26

IIkad b1 0TOOPA HANIPSKEH KA PEIHA3HAYEHBI JU1S HOTyY€eHHs BTO-
pPUUHBIX TOKOB, IPOTIOPUHOHAIBHEIX [IEPBUYHBIM TOKaM, & B KOMIUIEKTE C
KOHJIEHCATOPOM CBA3H — IEPBUYHBIM HaNpsixeHUAM. OHYM MCTIONB3YIOTCS
B cxeMaX KOHTPOJIS HallpsyKeHHA Ha JIMHUAX, He OCHALLeHHBIX TPaHC(op-
MaTopaMH HarpsKeHUs.

B cocraB 1Kada BXOAAT OAMH WM 1Ba TpaHcdopmaropa otGopa. [lep-
BBIi TPARHC(OPMATOP HCTIONb3yeTcs 1y uesieit AIIB, Bropoit MoxkeT mpume-
HATBCA [ pyYHOH CHHXPOHM3aLKMH C IPUMEHEHHEM KOJIOHKH CHHXPOHHU3a~
yuu. Eciiv pyyHas CMHXPOHHM3ALMA HE WCTIONb3yeTcs, BTOPHYHAs 0OMOTKa
BTOpOro TpaHcopMaropa 3akopaduBaercs Ha Gnukaked cOopke 3aku-
mos wid Ha kneMMHuke IIIOH. Tpancdopmaroprsl orGopa HanpshkeHHUs, BXO-
JAUIME B COCTaB IIKadoB 0TO0pa HaNpspKeHHUs, Kak MPaBUIo, BbIIAIOT BTO-
pruHbIH TOK 150 WM 75 MA, 4TO NO3BONAET NPUMEHATHL B KAYECTBE UX Ha-
rpy3ku pene tina PH-55 wii PCH®-12 ¢ HomuHanbHeIM HanpsbkeHdem 30 B
WM LIKadel 3aIHThI U AaBTOMATUKH YNPABICHUS BLIKIIOYATEIAMH THIIA
113 2607 (1a puc. 8 atum ycrpoiicram coorsercTByet PKC). C HeKkoTopbI-
MH JIOTIOJTHUTENBHBIMH YCIOBUSMH JJOMycKaeTcs npumeHenue pene PCD-11
C HOMHHAJILHBIM HanpsbkeHHeM 30—60 B 1 m3mepuTenbHbIX puGopos, uc-
TNONB3yEMBIX B CXEMaX PydHOro cuMHxponusma. [locnenoBarensho ¢ pene
KOHTPOIS| CHHXPOHH3MA MOTYT OBITh BKITFOUEHBI JIPYTHE 3/IEMEHThI ¢ HEGOTb-
WKMM CONMpOTHBIIEHHEM (Hanpumep PHJI Ha puc. 8 unM uenu KOHTpPOIS Ha-
OPDKEHHA Ha JIMHAM U1 ocupiuiorpada). HoMuHanbHbIi nepBUUHbIN TOK
BBIOMPAETCS B COOTBETCTBUH C PUMEHSIEMBIM TUTIOM KOHIEHCATOPA CBA3H.

Haun6onee pacnpoctpaHens! B HacTosilee Bpems mkadbl 0T60pa Ha-
npsxenns Tunos HIOH-301¢ u LLHHOH-302c¢:

IOH-301¢c npeanazHayed qns paGoThl ¢ KOHAEHCATOPAMHU
CMP-110/+/3 -0,0064 u CMP-166/+/3 -0,014 na nunusx snexrponepena-
4u Ha 220, 330 u 500 xB;

IIIOH-302¢ npenxasuaven nis paboTel ¢ KOHJIEHCATOpaMu
CMP-66/~/3 -0,0044 na manusx anekTponepenaun 150 kB.

B skenyaranmy Haxonsres wkader ot6opa 1LIOH-1, ITOH-2, HIOH-3,
11IOH-4 Gosee panHuX BbIITYCKOB.

Hocnennss paspa6otka — ynusepcanbHble wkadpl ¢ TpaHcgopmMaro-
pamn TOH-201. B pansheitmem stot mkady Gynem Hassiars ILIOH-201,
TaK kax oQuuManbHOe HaMMeHOBaHHe Kaha MoKa aBTOPaM HEM3BECTHO.

Mxade MIOH-301¢, IIIOH-302c. Tpancdopmaropsl or6opa Ha-
TpAXkeHus, Bxopdime B cocras uikadgos LIIOH-301, cocTosT U3 onHoilt
CCKUMM NepBUYHOM 0GMOTKM ¢ TIpoMexyTouHol ornaiikoit (TOH-301c)
Wiy He conepikar ee (TOH-302c) u BropHuHON 0GMOTKH € HECKOJILKUMH
OTnalkamu. Ha puc. 10 npueesiena cxeMa COGIMHEHNS IEPBHUHBIX 06-
MOTOK Tpanchopmaropos TOH-301¢ ms BJT 110, 220, 330 kB ¢ koHaeH-
catopamu cessu CMP-110/+/3 -0,0064 (Tok yepe3 KOHAEHCATOp CBA3U
TPH HOMUHANLHOM HanpsixkeHun paseH 0,128 A).
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Homepa BBIBOJIOB OOMOTOK B IIKaax pa3sHbIX M3rOTOBHTENICH MO-
ryT pas3iu4aTbCs.
TexHUUECKHE JaHHBIE TPAaHC(HOPMATOPOB OTGOPa NPHBEIEHHI B TabI. 4.

‘ H Jusa BJ1 330 u 500 xB ¢ xonaencaropamu CMP-166/ V3-0,014 (Tox
Hh 0,42 A) BriTrodaeTcs 4acTh BUTKOB. KOHeLl OT Apoccens MOAKII0oYaeTcs

] | Kk BeiBoay 3 TOH 1, nepeMerdka ot BelBOAa 4 — K Beisoay 6 TOH 2.
‘ ‘ Ha puc. 11 npuBeneHa cxema COCAMHEHHs MEPBHYHBIX OOMOTOK TaGnuna 4
m tpancpopmaropos TOH-302¢ ana BJ1 150 xB ¢ konaeHcaropamu cBa3u
it CMP-66/+/3 -0,0044. Hlepamsas o6k Bropusas
‘ ’ / ‘ Cxema coeuHeH#s BTOpHUHBIX 00MoTOK Tpascdopmaropos TOH-301¢ [Tapamerp| o6MoTKa
' | u TOH-302c npuBeneHsb! Ha puc. 12. Ha pucyHKke yka3zaHO YHCIIO BUTKOB IIIOH-301c 1LI0H-302¢ 0,15A [0,075A
A 37IEMEHTOB 0OMOTKH. BBIBOZIBI /—6 MO3BONAIOT MOMKIIOUUTD HArpy3Ky € Homst-
!“\ | HOMHHaIBHBIM TokoM 0,075 A, 7-12 — 0,15 A. IIpomexxyTouHbIE BBIBO- HANBHBL 0,42 © 0,128 0,04 0.15 | 0,075
P Ibl TIpeIHa3Ha4YeHbl Ul PEryJIHpOBaHUS BTOPUYHOTO TOKA CTYNEHAMH 10K, A ’ ’
| ‘~j” | +5+10 %. 310 MO3BOJAET YCTPAHUTH MOTPELIHOCTD, BHI3BAHHYIO pa3iH- ”
L YUSMH B €MKOCTH KOHAEHCATOPOB CBA3H U APYTHMH ¢aKTOpamH. M e 2082 ek JO1B 853 g =004 _
R HaJIBHBIHA [ 1 » T , . 0,267
e TOH 1 TOH2 coobbi- 15 0,15 0,15
‘ \ ‘ SkpaH  W1.2  WI.1 OkpaH  WI1.2  WI.1 umeHT - _
i TpaHc- 0,42 0,128 0,04
. ;}\‘ Sxm_ K = 0073 =5,6|K. =005 =L707|K, =2 =0,533
[
S \~ \ OF apoccens K 3axumy Yucno 1400 £ | 2800 +
! ‘ | Puc. 10. CXeMa COSTHHEHH EPBHUHBIX 0GMOTOK oo onA BUTKOB 520 920+1180=1700 5450 2 X 5 %025 %
1 Tpaxcdopmaropos TOH-301¢ Huamerp
1] | TOH 1 posona 0,356 0,2 0,112 0,355 o
“ i‘ 3KkpaH wi.1 Okpan WI.1 TOH2 II5TB-2, i * > s (1540
| MM BHT.)
ke 5450 5450
| w\ ‘ Compo-
) \ 2 3 5 6 THBJICHUE 16.4
Wl ‘ OT apoccens K 3axumy nipu 20 °C} A4t 2 144 + 14 1890 + 19 42+ 4 (125112
! ‘ 3a3emsieHuns Om
I Puc. 11. CxeMa coeIMHEHHA NIEPBUYHBIX 0GMOTOK

: \ tpancopmaropos TOH-302¢ mna BJI 150 kB Ixpatt BBIOMHE 15T
i 10% 59 Hommian 5% +10% sHTRon 900 H ITPOBOAOM B-2 nuamerpom 0,2 MM ¢ ynciom
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4 5 6 0,075 A - Pacnonox(e}me 0GMOTOK OTHOCHTENIBLHO CTEPXKHA. BTOPpUYHaAA — 1iep-
YHas,

Texunueckue nanubie OCTATBHBIX 371EMEHTOB (CM. puc. 8):

10 11 ? 12 Ap - npoccens tuna AP-201. UnnykrusHocts L = 100 MIH, yncio
CCT)O1pSOKa BHUTKOB w = 14]0); ’

. VKP — I'PyIna napaniensHo COEAMHEHHBIX KOHAEHCATOPOB CyMMap-
Ot eMkocThI0 30 000 nkd (3xK-15V-1 , 10 000 nk®, 4xB, 90 kBap),

Ao B P — paspangnuk tuna PBH-0,5 (nanpskenue npo6os 2,5-3 kB).

\
/| 1540 980 140 140 70 70 70 70 HEKOTOpBIX cryyasx YCTaHaBNHBAIOTCA JIBa NOCIECAOBATELHO COEqH-
‘\ - Puc. 12. Cxema coenusenus BropuuHodt o6Motku TOH-301c, TOH-302¢
i
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' ‘ i HEHHBIX pa3psAHUKa. HeobxomuMocCTh HX COBMECTHOIO BKJIFOUEHHS U Ba- Ta6nuya 5

A
M pUaHTHI MECTa YCTAHOBKH PacCMOTPEHBI Jaliee. — e p
:‘}\1!; Mixa¢ IMOH-201. TlepBuunas o6morka Tpanchopmatopa TOH- PPUHHAY 0OMotTKa Bropuunas oGmorka
i;;“ 201 cocTouT M3 Tpex ceKiHii, KOTOPbIE MOTYT GBITH COEMHEHbI B Pa3- Napan- |Mocneno-
i, JIHYHBIX COYETaHUAX. DTO NO3BOJAET MCIIONL30BATH TPAHCHOPMATOPHI [lapameTp Iapannensuoe Iocnenosarenshoe | nenshoe |parensroe
X TpH Pa3HBIX NEPBUYHbBIX TOKaX. [IpuMephl cXeM coetHe U nepBUYHBIX CocauHeHHE COEAMHEHHUE CoearHe- | coequne-
! f obmotok Tpancpopmaropa TOH-201 npusenenst na puc. 13 a, 6. HHE HHE
? ‘ !ﬂ Bropuunas 06MOTKa COCTOHT U3 IBYX CeKLMii ¢ oTnaikamy, KOTOpbIE HoMHHaNEHBIH 0.13
S TaK)Ke MOTYT GBbITh COEIMHEHbI MIOCNEIOBATENLHO HITH MapaLIebHO. IT0 TOK, A ’ 0,043 0,15 | 0,075
i NO3BOJISIET NOY4UTE BToprunbIi Tok 0,15 nmun 0,075 A (puc. 14 a, 6).
: “i | Y P P o) HoMHHanbHbIH| £ =%:0 866 | K =w=o 287
K : ko3pduument | 0,15 o1 7
! 1 2 3 chopma- 0,13 - -
i Tpaschop Ko==22 2173 |k =208 0503
o H 4| 5 6 wn 0,075 0,075
IK ‘ ol Yucno BUTKOB
\ ;;3”‘ | ’.\M,J OIHO¥ CeKLHH 1850 1600+2 x5 %
R
: M 2 6 Tposox T3JILLO-0,25 I13JIL0-0,25
o Puc. 13. Cxembl coenMHEHHs NePBUYHBIX 0GMOTOK Tpanchopmaropa TOH-201: Conporusre-
: I[: a — Mapauie/IbHOC, 6— NOCHCA0BATC/IBHOE
G HMeE NpU 48,5 437 88,7 355
. 20 °C, Om

B
‘}w Texnuueckne nanHble OCTANBHBIX 31EMEHTOB T€ XK€, YTO U B KOMII-
i M 8 14 8 14 Jexte mkada IIIOH-301c¢ (LLIOH-3 02c¢).
| } | . 3 13 Ikader HIOH-1 1 IIOH-2 NpE€AHa3HAYEHB] IS [TMTAHKUA Leneii
‘ \1 KOHTPONA CUHXPOHHU3MA M NMOIKIIIOYEHHUS K KOHJIEHCATOpaM CBSI3H B OfI-
N
a 6

HohasHoM ucnionHenun. OHu PasUyaOTCs HOMHHAIIBHBIM TIEPBHYHBIM
TOKOM 1 koH4ecTBOM TpaHcopMaTopos otbopa. [TpuHUMNMaNBEHas cxe-
Ma BimoueHns [HOH-1 w IOH-2 e ommuuaercs ot TPUBENCHHOMN Ha
PHUC. 5. JIONONHUTENBHO B LieNb 3a3eMIeHHs nepsuuHoi obMorku TOH
BKJIIOYeHkI 1Ba pesucTopa.

Pesncroper s wkacgax [LIOH-1, [IIOH-2 nepeonauanbsho YCTaHaBJIU-
BANIMCh U1 nonaeneHus spieHui pe3oHaHca HanpskeHHH. B cpasm

C HENOCTATOYHOI 3 eKTHBHOCTBIO U HU3KOI HaZXKHOCTBIO B IOC/IE-
AYIOLNX Moaudukanmax mxadoB o160

b Puc. 14. CxeMbl coennHeHns BTOPU4HBIX 06MoTok TOH-201:
a — NoCAe10Bare/IbHOE; & — Napa;uICIBHOC

9(15) 10(16) 8(14) 11(17) 12(18) 7(13) Ha puc. 15 npuBenena cxe-
Ma OJHOHN CEKLIMH BTOPUYHOMN

!
! ‘\ 0OMOTKHM C YKazaHWeM 4Mclia PHBaloTCH Pa PESUCTOPEL He npenycar-
il '
) BHTKOB €€ 3JIeMeHTOB. B ckob- Wkade LLIOH-3
o -5 MNOAKIIOHAIOTCS K U3MEPHTENIbHBIM OOKIanKam
B 80 30 80 80 1440 Kax NpHUBEJEHbl HOMEpA BLIBO- TpchcbopMaTopOB ToKka TK®H u macn ; 3
- H“ OB ETOPO Cek Lt 500 kB, b pab? e OHAMNOJHEHHbIX BBOAOB 330—
i ) . a BXOJAT TpH TpaHchopmar -
}‘w | Puc. 15. CxeMa BTOPHHHO# 06MOTKH TexHuueckue  JaHHBblE Kltoyaemgie k Tpem ¢a3zam (n HMepHﬂ D P of T o
| 1a propu: TPaHCHOPMATOPOB NIpUEEEHE! b onons p tored A ueneit AIIB) u ogun

HTCIBHBIN (1
Tabi. 5. HM3Ma). (ans py4HOro BKIOUEHUS KOHTpOJIEM CHHXpO-

R 30 31
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Ikads! IHHOH-4 nopkirodarorcs K UCTIBITATENBHBIM BHIBOJAM Mac-
JIOHANoJHEHHBIX BBOAOB 110-220 kB. B cocrape mikada — nsa Tpauc-
¢dopmaropa orbopa, noaKIOYaeMble K AByM (aszam.

B cocras mkagos LHIOH-3, HIOH-4, B oT/iM4Me OT ApYTHX THIIOB,
HE BXOIAT APOCCENIM U pa3le/IUTeNbHble KOHASHCATOPbI, TaK KaK OHH
He MNOAKIIOYAIOTCs COBMECTHO ¢ anmnaparypoi BY ceasu.

IlepBuunas ob6Morka TOH cocTouT M3 4YeThipeX OJMHAKOBHIX CEK-
uuit. CoennHeHnEM 0OMOTOK MOXKHO COOPaTh CXeMy A1 Pa3jIHYHBIX nep-

BHYHBIX TOKOB.
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Puc. 16. CxeMbl coeIHHEHUH NEepBUY-
HBIX 06MoTok TOH-101 mns pasnuny-
HBIX TIEpPBHYHbIX TOKOB:
=0,13A;6-1 _,=0,033A,
=0,043 Ase—1_ =0065A

a-1
neps

¢—1
nep!

12 5 13 14 6
85 85 85 1000 700

Puc. 17. CxeMa BTOpUYHOM 0OMOTKH
TOH-101
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Ha puc. 16 a—2 npuseneHsl
BApUAHTH! CXEM COEIAMHEHHS Nep-
BU4HbIX 0OMotok TOH-101, ycTa-
HaBJMBaeMbIX B wkagax 11IIOH-1.

Ha puc. 17 npuBenena cxema
BTOPHUYHOIH OOMOTKH € YKa3zaHHeM
YHCJ1a BUTKOB.

CxeMbl coeiuHEeHHI Ha pyc. 16
a, 6 IPHMEHSIOTCA IS TIOKITIOYe-
HHS K KOHIEHCATOpaM CBS3U (TOKH
npuBeeHsl B Tabn. 3).

IMepBuuneni Tok TpaHcdopMa-
TopoB TOH-102, npumeHseMbIX B
wkadax I1IOH-2, npu napayuiesns-
HOM COCJMHEHHH CEKUMH paBeH
0,42 A, BTOpUYHEI TOK TAKO# e,
yT0 My TpaHchopmaropo TOH-101.

IepsuuneIii TOK TpaHchopma-
topoB TOH-103, npumeHseMbIx B
wkadax HIOH-3, HIOH-4, npu
MapajuIeIbHOM COEIUHEHUM CEK-
uuii paseH 0,24 A 1 MoxeT ObITh
YMEHBLIEH B 2, 3, 4 pa3a, Kak U B
tpaHcopmaropax TOH-101. Bro-
pyyHbIii Tok TOH-103 —0,0365 A.

Texnuueckue faHHbIE OCTANIB-
HBIX 3JIEMEHTOB CXEMBI:

Hp — npoccens tvna J1-101, un-
nykruBHocTb L =100 M H. [{poccens
OIHOH U3 MOIM(HKALMIA COCTOMT U3
JEBATH CEKLHUH ¢ OOIHUM YHCIOM
BuTKOB 3 500, npyroit — u3 1wecTu
CeKUMH ¢ yucnom BHUTKOB 3 (000.
B oboux cmyyasix oOMOTKa BHINOHEHA
nposonoM [T nnamerpom 0,44 mm;

KP — xoMnjiekT KoHpencaropos 10 X KCO-13, 3 000 nk®, paGouee
nanpsbxenve 3 000 B, cymmapnas emkocts 30 000 MxdD;

R — pesucropsl THna I19B-25 (2 wr. no 2 000 OM) coepunsiores
noc/eloBaTeNbHO NPY_TMTaHHH yCTPOHCTBA 0TOOPA OT KOHIeHCaTopa
cesizu tirna CMP-55/ NE) -0,0044 vnu CMP-110/+/3 -0,0022 nau napan-
nesbHO NpY MUTAHHH OT KOHIeHcaTopa cBa3u tina CMP-110/43-0,0064
ywma CMP-166/~/3 -0,014;

P — pa3paanuK. B craprix Beimyckax mkados or6opa ycranasnmnsa-
NUCh Pa3pAMHUKH ¢ NPOOMBHBIM HanpsikenveM 1,7 kB. B cooTBeTcTBUM
C peKOMeHAaLUUAMH LpKynsapa 31 Ne 3-2/74 ot 07.02.74, ana ycrpane-
HHS Wy HTHPYIOLUETO BIHAHHS Ha paGoTy BHICOKOYACTOTHOTO KaHANA IIPH
npo6oe paspsAHUKA 3TH PaspANHHKU ObUTM 3aMeHeHbl BUIMTOBBIMU
¢ HanpsbkeHueM npobos 2,5-3 kB.

Texnuueckue naHHble TpaHC(hopMaTopos ot6opa Hanps>KeHHUs [pH-
BeeHBI B Ta0IL. 6.

Ta6nuua 6
IIOH-1, HIOH-1A HIOH-2
Hapamerp C KOHJIEHCATOpoM C KOHJIEHCATOPOM C KOHJEHCATOpOM

CMP-110//3 -0,0064] CMP-55/+/3 -0,0044 | CMP-166/~/3 -0,014
Tun Tpancdop- TOH-101 TOH-101 TOH-102
Maropa
CxeMsl coeune- Puc. 16 a Puc. 16 ¢ Puc. 16 a
HUA NEPBHYHBIX
obMoTOoK
HoMunaneupi 0,13 0,043 0,42

TIEPBUYHLLI TOK, A

HoMuHanbueif

BTOPHYHBIH ToK, A 0,24 (3axxumbl 5-6) win 0,14 (3axumer 5-7)

Kos¢duumenr K = 0,13( 0,13 i _0,043( 0,043 | K ~0,42( 0,42
TPaHchopmawan | 7" 0,24( 0,14 ) | 024|014 || “ 024l 0.4 |
=0,53(0,93) =0,178(0,31) =1,75(3,0)
Hepeuynag o6.-
MOTKa:
00MOTOYHEE 4 x 1850 Bur.,. 4 x 1850 Bur.,
AaHHeIe M3J11110-0,15 M3J10-0,15 -
conporusne- 110
HHe, Om 1100
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OxoHuyanue Ta6n.6

IIIOH-1, IIOH-1A 1110H-2

[apamerp C KOHJIEHCATOPOM ¢ KOHAEHCATOPOM | C KOHIEHCATOPOM
CMP-110/ 43 -0,0064 |CMP-55/ /3 -0,0044| CMP-166//3 -0,014

BropuyHas 00-

MOTKa:
Zgr::;qume 1170*% Bur. wnu 17007}, But. TI3JIILIO-0,35
CONPOTHBIE- 33 (57)
Hue, OM

Pasnuuue mexay mkapamu IIIOH-1 u IIOH-1A cocTouT B ToM,
yro B wikady IIIOH-1 ycranoBneHs! asa Tpancdopmaropa TOH- 101 nnst
nuranus ueneii ATIB 1 cunxponunsauuw, a B mkady [HIOH-1A — oanH
TpaHcdopMmarop.

6. PEJIEMHAS ANMAPATYPA
YCTPOUCTB KOHTPOJI9 CUHXPOHU3MA

*

PeJie KOHTPOJIA CHHXPOHH3MA, WM pene cABUra (a3, npegHazHa-
yeHO 111 IPUMEHEHHS B CXEMaX aBTOMaTHY€ECKOro MOBTOPHOTO BKITIOYE-
HUS JIMHHIH JIeKTporepead ¢ JBYCTOPOHHUM MHTaHHEM M B JAPYIMX
cilydasx AS MPefoTBPALIeHUs BKIIIOYEHHS HA MapajulellbHyio paboty
JBYX 3/IEKTPHYECKHX CHCTEM WJIH YacTedl CHCTEMbI C FeHEPHPYIOLUMU
HCTOYHHKAMH NP HEJOIMYCTHMOM PacXOXICHUH yIjla MEXIY BEKTOpa-
MH HanpshkeHHiA. Pesie KOHTpoMpyeT HajTMuBe HANPSKEHHUS M YTOJT CIBU-
ra (a3 B BbILIIEYKa3aHHBIX cxeMaX. Kaxcnas u3 06MOTOK NOAKIIOHaeTes K
OJIHOMY W3 CHHXPOHH3UpPYEeMBbIX HanpspkeHuH. [Ipu pacxoxneHnn Bexro-
POB CHHXPOHU3HUPYEMBIX HANpPSOKEHHH HIM YMEHBLUIEHHH OIHOTO W3 HUX
pese cpabaThIBaeT, U AKOPb pesie MOATATUBACTCA.

Pesne PH-55 — snekTpoMardauTHoe pelie, KOTOpOe pearHpyeT Ha reo-
METPHUECKYIO Pa3HOCTb MarHMTHBIX MOTOKOB, CO3/1aBa€MbIX IABYMs
HE3aBHCUMBIMH OOMOTKaMH, WM Ha pa3sHOCTb BEKTOPOB HaNpsHKEHHIA,
TIOIBEIEHHBIX K OOMOTKAM, NPH YCJIOBUM MPUBEAECHUS HX K OHOMY HO-
MHHAJILHOMY HarnpsbkeHHto. [Ipy HOMMHANBHBIX HaNpsHKEHUSX, MMOBO-
JAMMBIX K KaXIOH U3 0OMOTOK, C NOCTATOYHOH TOUHOCTBIO MOXKHO CHH-
TaTh, YTO PeJie pearupyeT Ha 3HaUCHUEe YIJIa MMy STUMH HanpsHKeHHs-
MH H ABJISIETCS pene casura (das.

Bnusuune Hanpskenuii, noaseneHHbIX K 0OMOTKaM, Ha yron cpaba-
ThIBaHHA pelie [IpUBeAeHO Hibke. B xoMruiekTe ¢ pene ppemenu AIIB ero
MOXHO CYUTATh peie KOHTPOJs CHHXpoHH3Ma. OHO BBINOIHEHO Ha (ase
pene PT-40. Meer neckonbko MoauQUKaLMii, paznHuaroUXCcs HOMH-

HaNbHBEIMH HaNpsHKeHUIMU 0OMOTOK. TexHUYecKue JaHHbIE perie PUBe-
JEHBL B Tabm. 7.

Tabnuuna 7
Pene HoMuHansHoe HanpshkeHHe ooMoTkH, B
BeiBostsl 2— (oT wkH) | BbiBoas! 6—8 (OT AHHAH)
PH-55/90 60 30
PH-55/120 60 60
PH-55/130 100 30
PH-55/160 100 60
| PH-55/200 100 100




IMpenesbl u3MeHeHUs yCTABOK MO Yy ciBUra a3 MexJIy BeKTopa-
MM HanpskeHnH — ot 20 10 40° mpy HOMMHAJIBHOM HANPSXKEHUU.

[MToTpebnenne uenu Kaxa0H 06MOTKOH pese NpyH HOMHHAJIBHOM Ha-
NpsS>KeHUH U yTyle cBHra ¢a3 BEKTOPOB HalpshKeHUH, PABHOM HYJTIO, CO-
craBisgeT He Gonee 6,5 B-A.

KoaddhuumeHT Bozppara no yriy npy HOMHHaJIbHOM HaNpsKeHUH —
He menee 0,8.

Bpems cpabatbiBaHus peste rpy yrie ¢a3s, papHoM 1,5-kpaTHOMY 3Ha-
YEeHUIO YCTaBKH, paBHO He Honee 0,15 c.

Cxema BHyTpeHHUX coeaunenuil pene PH-55 npusenena Ha puc. 18.
OO6MoTO4HBIE JaHHBIE pejie U CONPOTHUBJICHHUS 100ABOYHBIX PE3UCTOPOB
npuseieds! B Tad. 8.

Pene uMeer BoceMb BbIBO-

JIOB U 4eTblpe CBOOOAHBIX Mec-

2 Ta 1oJi BeIBOABI (KONku). B paz-

JIMYHBIX UCTOYHHKAX NPHUBEICHA

————(4) pasnMuHas HyMEpauus BbIBOIOB
pene. Ha puc. 18 npusenena Hy-

® Mepalus, COOTBETCTByoLas §
@—| BbIBOZIaM. B HEKOTOpBIX MaTepu-

anax cBoOOJHbBIE MECTA 1104 BbI-

BOJBI YUUTBHIBAIOTCA KaK KOJKH.

B atom cnydae Hymepauus yka-
3bIBAETCSA CO CMelleHHeM Ha 4,
T. €. BbIBOAY / COOTBETCTBYET
BBIBOJ 5, a BBIBOXY & — BbIBOJ, /2. DTO 7K€ HYKHO YUHTBIBATB M [IPH pac-
CMOTPEHHH CXEM JIpYTHX 3JIeKTPOMArHUTHBIX peJjie TOKA WK HaNpsKeHNs.

Kaxzas U3 KaTyllek pene MMeeT Mo ABe W30JUPOBAHHbBIE NMONYy00-
MOTKHM C OJMHAKOBBIM CYMMapHBIM C€4E€HHEM MeJU MPOBOJOB.

BHyTpeHHss n01yoOMOoTKa OAHOMH U3 KaTyLlIeK COeAMHAETCs C BHeLI-
Hel mosyoOMoTKoM Apyro#t karyuiku. Takoe coequHenye u moadop co-
NPOTHBIICHUIT TO3BOJIAIOT MOTHOCTBIO CKOMIIEHCHPOBATh MarHUTHBIE T10-
TOKH OT HalpsbKeHUH, ojaHHbIX ¢ cobmonenueM nonapHoctd. [pu stom
[0J1y4aroTCs MPAKTHYSCKH OJIMHAKOBbIE napameTpbl 06MoTok. Koaddu-
HHEHT CBA3M MexIly 0OMOTKaMy OIM30K K eUHHLIE.

Kaxxnas oOMOTKa MOAKNIOYAETCA K OAHOMY M3 CHHXPOHHU3HPYEMBbIX
Harps>KEHWI yepe3 AobaBoYHBINH pe3nucTop. 3HadeHHE COMPOTUBICHHUH,
YHCIIO BUTKOB OOMOTOK M NOJIAPHOCTb MX BKJIIOYEHHH BbIOHpatoTCs Ta-
KM 06pa3oM, uToObl pu noaaye Ha 06e 0OMOTKH COBMAIAIOMINX 1O (hase
HOMHHAJILHBIX HANPSOKEHUH MarHUTHbIE NIOTOKH, CO3AaBaeMbl€ TOKAMH
00MOTOK, B3aUMHO YHHUTOXAIHCH M JIEKTPOMarHMTHbLIA MOMEHT Ha Noz-
BHXKHOI CHCTEME pejie OTCYTCTBOBAJL.

Puc. 18. CxeMa BHyTpEeHHHUX
coeanHenmii pene PH-55
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JIs BBITOIHEHHSA 3TOTO YCIIOBUs OIHOUMEHHBIE (a3bl HATIPSHKEHHUS
JIOJDKHBI OBIT TIOJIaHbI Ha BBIBOJbI 2 ¥ § pesie. OIHOMONSPHBIMH BbIBO-
faMH pele SBJIAIOTCA BRIBOJIBI 2ub.

Ta6bnuna 8
JlobasouHoe
YUCI10 BUTKOB JlnaMerp mpoBoja COIIPOTHUBJICHHUE B LIENU
Tun pene mapku [19B-2 0OMOTOK, MOAKIIOYAEMbIX
1oy obMoTok
110 MeAH, MM K 3@xKuMaM pene, OM
2-4 6-8
BHytp. 1350 0.2
Buewm. 660 0,27
PH-55/90 Bry1p. 660 0.27 620 150
Baewn. 1350 0.2
Buytp. 2500 0,14
Bretn. 660 0,27
PH-55/130 BryTp. 660 027 1600 150
Buewn. 2500 0,14

O6morku HanpsokeHreM 100 1 60 B npenHasHaueHbl A4 NMOAKIIOUE-
HUSL KO BTOPUUYHbBIM LETISIM TPaHC(HOPMATOPOB HATIPSKEHUA, @ HaMpsiKe-
nuem 30 B — k ycrpoiicTBam ot6opa nanpsikenus. Hanpsxenue 30 B na
HUX TIOsIBJIsieTCA NMpU npoTrexaHuu Toka 0,15 A, 4To cOOTBETCTBYET BTO-
PHYHOMY TOKYy THIIOBBIX TpaHcdopmaTtopos otbopa. Harpyskoii ILIOH
MoxeT GbiTh 1160 pene PH-55/130, nubo pene PH-55/90.

Bekropuas muarpamma pene ¢ oiuHakoBbIMM OGMOTKaMH NPHBEIEHA
Ha puc. 19.

3nech u B nanbHelilueM yrosi O COOTBETCTBYET YTy & MEX/IY BEKTO-
PaMH HanpspKEHUH CUCTEMBI, O KOTOPBIX TOBOPHIOCH B § 1.

CyMMapHasi MarHuTOBIDKY ILIas CHIA (MZC) o6MoTok paBHa

F =|wi, +w,l,), (16)

(F)lée F - MJIC; W, — YUCJIO BUTKOB NEPBOH 0OMOTKH; I'l— TOK B NEpBOi
YOMOTKE; W, — YUCJIO BUTKOB BTOPOI1 OGMOTKH;

1, — 1ok BoO BTOpOIi 0OMOTKe. Uy

>
Puc. 19. Bexropuas auarpamma pene PH-55: Y, g,

Ll'/— HanpskeHue, npunokeHHoe K Nepaoit 0GMOTKe; a2 | /2
2~ HANPsHKeHMeE, NPUITOKEHHOE KO BTOPOH 0GMOT-
ke; Us~ paznocts BEKTOPOB HANPSHKEHHH, TPHIIO0-
KEHHBIX K 0GMOTKAM; O — YTOJl MEXAyY BEKTOpaMHU

HaNpAKCHUH, NOABEACHHBIX K 0OMOTKaM
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‘ Jns pene ¢ 01MHAKOBLIMH OOMOTKaMH J{ns pesie C PasTHYHbIMM HOMHHATbHBIMH HANPSUKEHHIMH tdbopmyna
| _ y y T BH,
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‘ ; rae Z_ — NOJIHOE COMPOTUBIEHHE LENH 0OMOTKH, paBHOE a(b(bm“mem, YYHTHIBAIONIMI PAa3HHILY HOMHHAJIBHBIX HANPSDKEHUH OOMOTOK.
\‘ 1 3 ) (19) U3 31010 CIIEAYET, YTO Ha yron cpabarsiBanus pesie PH-55 okasbiBaer Biu-
=y Zog = \/ (Ryps + Rog )™ + X oo aHHe HapsOKEHHE, MPHIoKeHHoe K 00MoTKaM perte. JlaHHble, NOy4eHHbIe
] anp p Ty
;Hj‘ rae R, — ConpoTHRIICHNE no6aBOYHOrO pe3ucTopa; R . — aKTHBHOE CO- KCTIEPUMEHTAJIBHO, COBIAAIOT € PACHETHBIMH H MPUBEZEHbI B Ta0I. 9-11.
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\ |
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i 2
“: “ ; =anZO6M 1) Ta6nuuna 10
ro cp 2 :
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K, ‘\w‘ 50 60 70 80 90 100 110 npuo.=0
il
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T TPEA ITocnenHss KOAOHKA KaXXA0i
60 ¢ 4 TabIMUBI COOTBETCTBYET Mepece-
50 YEHHIO XapaKTEPUCTHKH C TOpH-
30HTAJILHOM OCHIO.

40 - Ha puc. 20 npuseneHs! Kpu-
30 P BbI€, COOTBETCTRYIOLLHME pacieTaM
/ W 1aHHbIM Tabn. 9, 10.

/4

20 5 ! / = < KpuBble, npuBeieHHBIE HA PH-
- 8 s/ CYHKe, COOTBETCTBYIOT:
10 1) o, =40°, U, =110B;
. A 1 I 2) 0., =40°, U, =100 B;
20 40 60 80 100 3) o .= 40°, U1 =90 B;
UsB 4o =40° U, =80B;

Puc. 20. XapakTepHCTHKH — ~po _ .
cpabareiBanma pene PH-55/200 3) Clye 20°, U, =110 B;

6) o =20° U =100 B;
NIpH pa3IUYHBbIX HAIPAXKCHUAX yer 4 1 >
Ha BXOJie pejie 7o, =20° U =90B;

8) o, =20°, U, =80B.

W3 npuBeqeHHbIX JAHHBIX BUAHO, UTO 3HAUUTENLHOE YBETHYEHUE
yrna cpaGaTbiBaHus pefie POUCXOAUT NpHU OObIIMX YCTaBKax pene
M CHIDKEHUM HanpspkeHUuH Ha obeux obmorkax. J{nd cHUCTEMBl 3TO
HE MpPEeACTABASET ONMACHOCTH, TAK KakK yCJIOBHUs cpabarbiBaHHs pefe
MOBTOPSIOT YCIOBUS AOTYCTUMOCTU BKJIIOUEHUS yacTell CUCTEMBI
(ypaBHUTE/IbHBIE TOKH H JHHAMHUUYECKHE HarPy3KH Ha FEHepaTopbl CHHU-
JKAIOTCS CO CHHXKEHHEM HAnpskeHHs ). CHUIKEHHUE JKe HallpsDKeHHs Ha
OJTHOM M3 00BEeAUHSAEMBIX JIEMEHTOB U OJJHOBPEMEHHOE MOBBILIEHHE
Ha IPYroM WK ONHOBPEMEHHOE NMOBbIeHHE Ha 000UX 3lIeMEHTaX NpH
ManbIX YCTaBKaxX CHHXAET Yros cpabaThiBaHUs pelie, YTO MOKET IpH
HEKOTOpbIX NOTIOJHHTENbHBIX (pakTopax nmpuBecTH k oTkazy AIIB.
B npumepe Ha puc. | 3TO Hy)KHO yuuTbIBaTh Ha JNUHUAX BJI I uam
BJI 8 (¢ opsoli cTOpPOHbI — MOLIHBIN UCTOYHHUK, C APYTOH — InUHHAAA
HarpyeHHast JUHK).

IonynposognunkoBsbie pesae PC®-11 okazanucs He COBCeM yau-
HBIM peLICHHEM U B HAaCTOsALIee BPeMs CHATHI ¢ npousBoacTea. OxHa-
KO JI0 CHUX MOP HEKOTOPOE MX KOJMYECTBO XPAaHUTCsS Ha CKIIAfAX U B
peneiiHbIx cnyx6ax, MO3TOMY YAS/IUM BHHMaHHe M 3TuM pene. [lo
CBOMM XapaKTepUCTHKaM oHH 6niu3kH k pene PH-55. MmeroT Heckonbko
MoaudHKaLMi C pa3THYHBIMH HOMHHAIBHBIMH HanpskeHusMH. Ho
NIPH BLIOCOPE HOMUHATBHBIX HAaNPAXKEHN# OOMOTOK MO aHANOrMK ¢ yKa-
3aHHbIM peJie ObU1a, BUIUMO, JonylleHa onHOka. O6GMOTKa Hanpske-
HueMm 30 B pene PH-55 npy HoMHHaNbHOM HanpskeHHH notpebuseT
toK 0,15 A, YTO COOTBETCTBYET TOKY BTOPHUHOH OOMOTKHM CyIleCTBY-
1ouMx TpaHcdopmaTopoB oTdopa Hanpsikenus. CoOTBETCTBYIOLIAS
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o6moTka pesie PCD-11 umeer cymecTBeHHO MeHplee noTpebnexue,
yTO MPH 3TOM TOKE BBI30BET 3HAYUTEIBHO GOMblUee NaneHue Hanps-
sxeHUs C BBITEKAIOIIHUMHU OTCIONA MOCJIEACTBUSMU. DTOT HEAOCTATOK
Ge3 Tpyla HpeojosieBaeTcs TpH Hanaake. Pesie ominuarorcs 6osee
LHPOKMM JHAIa30HOM YCTAaBOK M TMOBBIUIEHHOH YCTOHYHBOCTBIO K
BHOpaLMOHHBIM U YIAPHBIM HarpyskaM. OCHOBHbBIE NapaMeTphl perne
npuBeeHsl B Tabi. 12.

Tabnuua 12

Homuuansroe Yactor YcTaBKH cpabaTbiBaHus 110 yroTy
Tun pene Hanpskerue, B I & casura (a3 npH HOMMHANEHOM
OT LWIHH OT JIMHKH HanpsbKkeRum, rpan
PC®-11-09 60 30
PC®-11-12 60 60
20, 25, 30, 35, 40, 45, 50,
PC®-11-13 100 30 50, 60 55. 60, 65, 70
PC®-11-16 100 60
PC®-11-20 100 100

PeryaupoBka ycTaBok — qUCKpeTHas.

Koa¢duumenT Bo3Bpara no yrny cpaGarbiBanusi Np¥ HOMMHATBHBIX
HANpsHKEHUAX He MeHee 0,85,

Pazbpoc ycrasku cpaGarsiBanus 1o yrity cigura $pa3s npH HOMHHATb-
HBIX HanpskeHusx He Gonee 5 Y.

Bpems cpabarbiBaHus pene 1pu HOMUHANBLHBIX HAPSXKEHHMAX H YIJIE
casura as, paBHOM 1,5-KpaTHOMy 3HaueHHIO ycTaBkH, He Gosee 0,07 c.

OtHOCHTENbHAA IOTONHMTENBHAS TTOMPEIHOCTD YI/Ia CpabaThiBaHus
PE€Ne NpH N3MEHEHHUH YaCTOTHl BXOLHOrO HanpsbkeHus Ha +£3 'u ot Ho-
MMHaJIbHOM He Gonee +7 %.

Mourocts, norpe6nsemas pene o obenm uensm TIPH HOMHHAJIb-
HOM HalpsXeHHHM W yIile capura (a3 Mexay HanpsHKEHHSAMH, PaBHOM
Hymo, He Gosniee 5 B-A.

Pene anurensho BbiAepkuBacT 6e3 nospesxaenus 110 % nomuHams-
HOTO HANpKeHKs B KAKAOH LETH pK yIile caBUra (a3 MexIy Hanpsi-
KCHUAMM, PaBHOM HYJIIO.

Kommyraumonnas cnocoGHocts konTaxtos BBIXOJHOIO peJie mpu
:;g$§§§ZHH or 24 ;lov250 B B Lensx nocTosSHHOTO TOKA ¢ MOCTOSHHOM

HIyKTHBHOM Harpy3sk# He 6onee 0,02 ¢:

OTKJTIo4aemas MolHOCTh He Gonee 30 Br;

TOK OTKITIOYeHus He Gonee 1 A;

TOK BKJIfOUeHHa He Gosiee 5 A.
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KoMmyTaloHHas cnocoGHOCTb KOHTAKTOB BBIXOJHOTO pesie MpH Ha-
npsikeHHd ot 24 10 250 B B uernsax nepeMeHHOro ToKa npu koagguuueHTe
MOUIHOCTH He MeHee 0,4:

OTKJIIOYaeMas MOIIHOCTE He Gonee 250 Br;

TOK OTKJIIOMEHHs He Oonee 2 A;

TOK BKJIOYEHH: He Oosee 5 A.

MunuManbHelid TOk kKoHTakToB 0,01 A npu HampsHkeHWH He HHXKeE
110 B unu 0,01 A npu HanpsbkeHUH He Huxe 24 B.

JIuTeIbHO AOIMYCTHMBIN TOK KOHTAKTOB 2,5 A.

Hzonsaums pene BbIAEPKUBAET MEKAY IEKTPHUCCKH HECBI3aHHBIMH
TOKOBEYLUMMH YacTAMH, a TAKOKEe MEXITY HUMH W METATHYECKUMHM Yac-
TAMH KOPITyca pesie B TeueHUe | MUH HcnbITaTenbHoe Hanpsbkende 2000 B
IepeMEeHHOT0 TOKa MPOMBILUIEHHOH YaCTOTHI, a pa3ABUratOLLHECs B ITPO-
pecce paboThl KOHTAaKTHbBIE YacTH pesie — HanpsbkeHue 500 B.

Pesie umMeeT OAMH 3aMBIKAOUIMA M OMH Pa3MbIKAFOLLME KOHTAKTHI.

VYnpolueHHas cxema pene npuse-

TV|7 JeHa Ha puc. 21.
U Ri Cxema peiie BrtouaeT B cebd
d l Cxoma GJIOK MTUTaHKS M CXEMY JIOTUKH. Briok
R2 1S | norukm —_E::] MUTaHKS TOAKIIOHYAETCS K OIHOMY
8—4(:7 I ¢ W3 KOHTPOIMPYEMBIX HAMpsKEeHU
o | % @ (nanpsoxenuio Ha wkHax U und Ha-
A3 2 & npskeHuro 6osee HaIE)KHOTO UCTOY-
L | Baok &  HHKa). B cxeMy noruku uepes tpaHc-
nuTa- dopmarop TV1 nonaetcs HanpsKe-
hns HHE, MPONOPLHOHAIBHOE Pa3HOCTH

BEKTOPOB Hanps:keHud Junun U u

Puc. 21. Vripollennas cxema pefte  ypy U . V3en nuranus oGecrnequ-

PCe-11 BaeT cTaOMJIN3UPOBAHHBIM TIOCTOSH-

HBIM HanpsbkeHuem =15 B £10 % pearupyromuit oprad v HecTabUITH3U-
POBaHHLIM MOCTOAHHBIM HANPSXKEHUEM HCIIONTHUTEBHBIH OpraH.

TTonHas cxema pese nmpuBezeHa Ha puc. 22.

Ha pucyske BbIAENIEHBI BIEMEHTDI, Pa3MellleHHbIE 32 MpeaeaaMH re-
yaTHOW ru1aTel. CXeMbl pene pasiUuHBIX MOAHGHUKALUMK pa3iuvaloTcs
COIpPOTHBIICHUSAMH PE3UCTOPOB Ha BXoAE pesie. TUIIBI U HOMMHANBI HX
npuBeaeHsl B Tabn. 13.

Ta6nuua 13

Moaundmkanus pene RI MIIT-1 R2 MIUIT-1 R3 C5-35B (7,5 Br)

PCD-11-09 13 kOM 2 % 22,6 kKOM+2 % | 360 OM £5 %

PCD-11-12 22,6 KOMI2 % | 22,6 kOME2 % | 360 OM X5 %

PC®-11-13 13 kOM 2 % 392 kOM 2 % | 1,3 kOM 5 %

PC®-11-16 226 kOM2 % | 392 kOME2 % | 13 kOM 25 %

PCD-11-20 392kOM+2 % | 392 xOM 2 % | 1,3 kxOM 5 %
42
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JlaHHBIE OCTa/IbHBIX IEMEHTOB CXEMbI NpUBEAEHbI B Tabn. 14.

TaG6nuua 14

Konnue-
O60o3HayeHHE TI0 CXEME HaumeHopanue u tun Texuuueckue JAAaHHbIC cTBO
Kondencamoput
Cl K50-29 160 B 47 Mx® 1
C2 K73-17 250 B 1,0 Mx® +5 % 1
C3, C4 K10V-5 25B 0,15 mx® H90 2
cs KI-1-M1500 33n® +20 % 1
IIpuboper nomynpoeooHukoevie
Al Muxkpocxema - 1
K553V 112

VDI, VD2, VD5, Huon KJ15226 - 5
VD6, VD12

VD3, VD4, VD7, Huon K/12096 - 5
VDS, VD11

VD9, VD10 Crabumurpod KC515A - 2
VD13 Crabumrpon J(818]1 - 1
VD14 Crabumurpon KC162A - 1
VTl1 Tpanzuctop KT940B - 1

Pesucmopui

R4 MJIT-0,125 3,01 xOM 2 % 1
R5 MIJIT-0,125 20 kOm 15 % 1
R6 Bapuctop CH1-2-1 100 B £20 % 1
R7 MIJIT-0,125 750M 2 % 1
RS MIIT-2 1,3 xOM 15 % i
R9, RI6 MIIT-0,125 2320mM 2 % 2
RIO MIIT-0,125 48,7 OM 2 % 1
RI1l MIIT-0,125 105 0M 12 % 1
RI2 MIIT-0,125 1650M 2 % 1
RI3 MIJIT-0,125 226 OM 12 % 1
RI4 MJIT-0,125 280 0OM 2 % 1
RIS MIIT-0,125 3240M X2 % 1
RI17 MJIT-0,125 2,1 xOM £2 % 1
RIS CII3-445-0,5 1,5 kOM £20 % 1
RI9 MUJIT-0,5 560 OM +5 % 1
R20 MIJIT-0,125 82 xOm 15 % 1
44

OkoHuanue Tabuxa.l4

OGo3naueHue no cxeme HaumenoBauue 1 Thn Texuuueckue nanneie K(:;::e-
R21 MJIT-0,125 16 kOm +5 % 1
R22 MJIT-0,125 1 kOm 15 % 1
IIpouue snemenmeor
KLI Perne mpomexytounoe | W= 13 000 BuTKOB 1
TJ-1-0,08 R =
=20000m U,=48B
TVI] Tparchopmarop wy = w, = 800 BuTt- 1
HaNpsKeHUs koB [19B-2-0,08
Oxkpan [13B-2-0,14
(oauH ciioi)
ws = 3000 BuTKOB
I13B-2-0,08
Cepaeunnk
HUT 10 x 16
SBI-SB6 Ilepexmouarens - 6
XS1, X582 Iepexmouartens - 2
XBl Ilepembiuka - 1

Y3eJ1 NMTaH|s MOAKITIOYAETCS K HaTIPSIKEHHUIO, CHHMAeMOMY C TpaHC-
thopMaTopa HaNPKEHNS, yCTAHOBJIEHHOTO Ha LIMHAX TIOACTAHLIHH (Baxu-
Mbl 20, 22 pene). Bkirouaer B cebs pesuctop R3, BLIIPAMUTENILHBIE
mMocTel VD3, VD4, VD7, VDS, koHzaexcarop C1, pesuctop R8, crabunur-
poHbI VD9, VD10 ¢ napaiuiensHO NOAKIOYEHHBIMH KoHjaeHcaropamu C3,
C4. Konpencaropsl C3, C4 nosbimaior NOMEX0YCTOMYHUBOCTL CXEMBI.
bannactuwiit pesucrop R3 ofecneunBaer Heo6XOMMMbIi JUanazoH Ha-
NpsKEHUH NUTaHKs YT NPy pasinyHbIX HAMPSHKEHUSX HA BXOJIE peie.
Bapucrop R6 3ammiaer cxemy or HEpeHaNpPsHKEHUH.

OCHOBHbIE 1€MEHTBI pearkpyroLIEro OpraHa — BXOTHOM TpaHchopMa-
T0p TV v Tpurrep 1lImurra, cobpaHHBbIi Ha OTepaLMOHHOM YewiuTene 41,

Hanpssxenus ot uamepuTenbHbIx TPaHC(HOPMATOPOB HANPAIKEHHS WITH
EMKOCTHBIX OTOOPOB HANPKEHUS LIHH U, v nunuu U yepe3s Gannact-
Hbl€ PE3UCTOPBI R/ 1 R2 nofjarores Ha nepBHYHbIE 0GMOTKH W, U W, TpaHc-
¢opmaropa TV1. Pesuctopamu RI 1 R2 BBINOAHAETCS COMIACOBAHME Jane-
HEHMILHX 3/IEMEHTOB CXEMbl C PasIMYHBIMHM BXOAHBIMU HarnpsKEHUAMU
(cm. Tabn. 13), HO3TOMY OCTalIbHBIE 3JIEMEHTHI /1 PA3THYHBIX MOIH-
(uxaumii pese onunakossl. [locne BBINPSIMJIEHUS HA quoaax VDI, VD2,
VD35, VD6 v crnaxuBaHus LENOYKOH RS, C2 curnan nogaetca Ha WHBEp-
TUPYIOWHKH BXoa A/. lenurens u3 pesuctopoB R7, R9—RI19, noaxnio-
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YyeHHBI! K HEMHBEPTHpYIOLleMy BXxoay A, 3ajaet HanpshkeHHe, COOT-
BETCTBYIOLIEE YCTaBKe MO yrTy cpabaThiBaHHUsL.

Bech quanaszoH peryaupoBaHus YCTaBKH pa3soMT Ha 1Ba IOJUAManaso-
Ha. IIpu nonoxkenuu nepemeiuku XBI B ruesne XSI obecneunpaercs
JUCKPETHOE Pery/IHpOBaHKe YCTaBOK uepes 5° nepekitouarensmu SBI-
SB6 B auana3zone 20—45°, a npu nonoxenun XBI1 8 XS2 - B quanasoHe
45-70°. )

[TuTaHWe AeNUTENs BBLIMOJIHEHO OT CTaOHIM3UPYIOUIEH LETOYKH
R19,VDI3.

Pesuctrop RI8 no3BonseT MOACTPOMTH COOTBETCTBHE LIKAJbI YLy
cpabarbiBaHHs pelie. 3

CrabunutpoH VD4 3alMILAeT ONEPauHOHHBIA yCHITUTENb OT BbICO-
KHX BXOIHBIX cHrHanos. [{uox VD12 nopeiaeT NOMEX03aLMIEHHOCTh
CXeMbl U NPEAOTBPALAeT KPaTKOBPEMEHHOe cpabaTbiBaHie pene NpH
nojaye HarpsHKCHU. §

COOTHOLLEHHEM CONPOTUBICHHS 00paTHOH cBs3K R20 v ruied fesu-
tens obecrieunpaercs pabora pene 6e3 BuOpauuu u TpeGyemblii kKo3ddu-
LIMEHT BO3BpaTa. :

HcronHUTENbHBIH OpraH COCTOMT U3 YCHIIMTENBLHOTO KacKazia Ha TpaH-
suctope VT1 u BeixonHoro pene KL 1, BKIIOYEHHOTO B LieTIb KOJJIEKTOpa
Tpan3ucropa. [lapannensHo pene NOAKIIOYEH 3aIHTHBIA AHON VD]IV.
Vhpasasiomyil CUrHaX Ha TPaH3UCTOp MoJaeTes Yepes TOKO3aarolnk
pesuctop R21. Pezucrop R22 obecneunBaeT HaAKHbIH PEXHUM OTCEUKH
VTI.

CurHai, CHUMaeMblil ¢ BTOPUYHOH 0OMOTKH W, IPAMO MPONOpUKO-
HaJIeH MOJIYJTIO Pa3HOCTH BeKTOpoB Hanpsokedud U w U

U, =kU, -0,

210 cooTBETCTBYET BhipaxxeHuto (16) s pene PH-55. Hanbueiime

pacyeThl O COOTBETCTBHIO yIila CpabaTblBaHKs 3HAYCHHIO BXOJIHBIX Ha-
NpsKeHU# npuMeHuMsbl 1 401 pene PCO-11.

B Tabn. 15 npuBeneHsl AaHHbIC 3aBHCUMOCTH YIJIOB CpalarbiBaHUs

pene OT HanpsbkeHus Ha ooMmoTkax ais pene PCO-11-PCO-13 Ha yc-
TaBke 46°, NOJly4eHHbIe IKCIEPHUMEHTAIBHO.

Ta6nuua 15
UL B Vron cpaGatsiBanus pene, rpaj., npu Us, B Ureg ipH 2 =0
10 15 20 25 30 33
90 56 59 58 55 51 48 4
100 35 48 51 50 48 46 7
110 — 35 43 45 44 43 10
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Tax kak 01HO U3 cpaBHHBaEMBbIX Hanpsokenuii (U)) ucnionb3yercs s
TUTAHHA NI0NYMPOBOIHHUKOBOM HaCTH, PeJie BEAET ceOst HePABHO3HAYHO NIPH
HCHE3HOBCHHH OHONO M3 BXOAHBIX HanpshkeHwuit. [Ipu ucue3HoBeHHH Ha-
npspkeHus U pene cpaboTaer, npu Ucue3sHOBEHUH U, cpabGatbiBanHus He
Oynet. CHIKEHME NUTAIOLIETO HANPSKEHHUS 110 oGO Lienu 10 0,8U  we
M3MCHACT XapaKTEPUCTHKH pelie Gonee, yeM s pene PH-55.

Pese xonrpons nanpsxenns na aunun. TUnossim HPOEKTHBIM
pewenrem 1o 1981 r. B kadecTBe peste KOHTPOIA HAMPSXKEHUS HA JIMHUMU
TIpely CMaTpUBaIOCk NpUMEHEHHe peie Toka tuna PT-40/0,2. OnbiT 3k-
CILTyaTall{H [0Ka3an, YTo 3TO HENOCTATOUHO yaauHoe pewenue. Pere PT-40
HE NpeiHa3HAYECHBI /15 JUIMTENILHOIO HAX0XKIEHHUS 110 TOKOM, KOHTAKTbI
MX NIOABEPIKEHBI 3HAMUTENILHON BUOpaiH. DTO BbI3bIBAMIO 0TKa3bl ATIB
(M3nuLIHME cpaGaThIBAHMSA NIPH 3aJTHIIAHMHM KOHTAKTOB W HecpabarbiBa-
HHE MPH UX pa3pyleHnH). B pasnuuHbIX sHeprocucreMax paspabarsisa-
JIMCh AJILTEPHATHBHBIE CXEMbI WITH arapatypa Ajs BbIIOIHEHHS TOH
3anauu. ITocnefHUM THNOBBIM MPOEKTOM MpeTyCMaTpHBAETCs npHuMe-
Henue B kauecTse pene PHII crarnueckux pene toka PCT-11-04 ¢ nua-
nasoHoM ycraBok 0,05-0,2 A. TexHUYecKHe JAHHBIE U METONMKA HX npo-
BEPKH NpUBEIeHbI B [9].

B Tunoesix npoexrax, paspaGoran-
HeIx nocste 1981 r. (Hanpumep, B [15]),
PEKOMEH/IOBAHBI K IPUMEHEHHEO MOJIEP-
HU3UpOBaHHbIE pene Tuna PH-53/60
w1 PH-54/48. Jlannble 06MoTOK pene
oAuHakoBbl. CxeMa MoJlepHH3aLUH
npuBeeHa Ha puc. 23.

B kauecTe wrynta npumensercs
perynupyemslii peauctop Tuna I19B-10,
Conpotusnenue pesucropa R rmonbu-
paeTcs 3KCNepUMEHTAIBHO B NpoLec-
Ce HanajakH (MpUBeAEHO aanee).

B Ta6n. 16 npueneHs opuentupo-
BOYHBIE 3HAYEHMS LLYHTHPYIOIIUX CO-
nporusnenyi s PHJT tuna PH-54/48.

Puc. 23. Cxema MonepRU3aLUM
pene Tuna PH-54/48

Tabnnua 16

Juanason ycraBok | HoMuHansHuIi BTOpHuHbiit Conporuaenne | ConpoTHBeHHe Lenu
pene Iep Hluom ToK TOH L0, A Ry, OM pene, Om
025-05 0,15 250 127
0,5-1,0 0,15 100 72
025-1,0 0,075 - 260
0,5-1,0 0,075 250 127
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PeJle KOHTpO.IS HANPsDKEHHst HA WHUHAX. B KayecTse pene KOHT-
PO HAMPSXKEHHMA HA [IMHAX HCTIONB3YIOTCA OObIUHBIE HJIEKTPOMArHUT-
HBIE WJIH [10J1y[IPOBOTHHKOBBIE PeJie HANPsDKEHUS. X KOHCTPYKLIMSA H Me-
TOAMKA IPOBEPOK MOAPOGHO onucansl B (8, 9] ¥ NOBTOPSTH UX HET HEOD-
XOAUMOCTH.

Pesie PCH®-12 01HOBpEMEHHO BBIMONHAET GYHKIHMH OpraHa Cpas-
HeHMs (a3 HanpsHKeHUs Ha JIMHAK W HANPXKEHUA Ha IHHAX. Pene Mo-
XKeT MpUMeHAThCa Kak B kommiekce AlIB, Tak u B Apyrux cxemax CHH-
XPOHHU3ALUH.

Kanan cpaBHeHHs ciBHra (a3 MMeeT Inana3oH yCTaBok OT 4 1090°c
JMCKPETHOM peryiupoBKOH uepes 2°, 4TO HAMHOTO NPEBBILLACT BOSMOXK-
Hoctu pene PH-55 u PCO-11.

Kanas KOHTPONS HANPSKEHUs Ha JINHHH UMEET QUKCHPOBAHHYIO YC-
TaBky U = 05U, k03 QHLMEeHT BO3BpaTa k <1,2. JlonycTUMBIE HO-
MHHA/IbHBIE HANpsKeHMs KaHanma — 15, 30, 60, 100 B.

KaHan KOHTpOIS HANpSKEHHs HA LIMHAX MMeeT (UKCHPOBAHHYIO
ycrasky U = 0,5U, . xo3hdHLHEHT BO3BpATa k =0,85+0,95. Jomy-
CTUMble HOMHHAIbHbIE HAMpskeHus kaHana — 60 u 100 B.

Pene omyckaet Kofe6aHus 4acTOThl, M pa3dpoc KOHTPOIMPYEMBIX
HanpsHKEHUH y HEro CylIECTBCHHO BBILIE, YEM Y pelle PH-55 u PCO-11.

B 10NoHEHHE K OCHOBHBIM BO3MOXKHOCTAM peJie BBINOIHACT Herpe-
PBHIBHBIH KOHTPOJIb HCIPABHOCTH COOCTBEHHOU CXEMBI pene 1 CBA3AHHOM
C HHM CXEMbI CHHXPOHH3aLIMH, a TAKXKe NO3BOJIAET NPOBONUTE TECTOBBIH
KOHTPOJIb UCTIPABHOCTH CXEMBI.

D10 pene, B ommuue ot pene PCO-11, npucnocobieHo k pabore
C EMKOCTHBIM OTOOPOM HaNPSHKEHHMS, HO M 311€Ch, KaK Uy PEAIeCTBCH-
HMKOB, B TEXHWYECKUX JIAHHBIX yKa3bIBa€TCA HE TOK OTOOPA, & COOTBET-
CTBYIOLIEE €MY HAMPKEHUE, YTO HE BCEr/1a OTIPAaBAAHO.

B CBA3M C HEKOTOPbIMHU OCOOEHHOCTSIMM CXEMBbl M YCTAaBOK peJic
He MOXeT ObiTh HCTIO/IB30BAHO B Ka4eCTBE OpraHa KOHTPOJIA OTCY TCTBUA
HANpPsOKEHUS Ha JIMHUKM M HAJIWUNS HATIPKEHUA Ha [HHAX.

Boitee noapobHble TEXHHUYECKHE NAaHHbIE M yKa3aHHUs MO MPOBEPKE
npuseseHsl B [10]. B cBsA3M ¢ TeM, 4TO 3TO M3JaHHE BBILIIO HEAABHO,
[IOBTOPATH U3IOKEHHOE B HEM HET HEOOXONMMOCTH.

7. NPOBEPKA U HACTPOMKA AMMAPATYPbI
L 4

MIxadnu! oT60pa Hanpsokenns. PekomeHTyeMblit 0GbeM TIPOBEPOK
OpH HOBOM BKJIFOYEHHH:

BHEUIHHH ¥ BHYTPEHHUI 0CMOTP;
NPOBEPKA CXEMbI COCUHEHMS
NPOBEPKA U UCTIBITAHHE U3OJALMH;
MIPOBEPKa Apocces;
NPOBEPKa KOHIEHCATOPa;
NPOBEPKA Pa3psIIHUKA,
nposepka TpaHcdopmaTopos otbopa.
IIpu npoBepke cXeMbI BHELIHMX COeMHEHH HyXKHO 0GpaTHTb 0CO-
6oe BHMMaHKE Ha NIOAKIIOYEHHE NEPBHYHON Lienu. B nepeyto ouepesp
HEOOXOMMO OCMOTPETh COCTOSHUE 3a3EMIISi-
IOLIEero HOXKa U OILIMHOBKH. KC
[onxrouenne mkada orGopa u 3azems-
IOLIErO HOXA K HIKHEH oOKnaaxke KOHeHca- I
TOpa CBA3H OTACIALHBIMH CITycKamHu (puc. 24, ,
BapHaHT /) ONacHo, TaK KaK [pH HapyIlEeHHH

KOHTaKTa OLUMHOBKH 3H B MecTe CoeIMHEHHS e—0o-o~>
C KOHI€HCATOPOM HAaMNpsiKEHHE Ha BBIBOJE i 2
IIIOH co BKJIIOYEHHBIM HOXXOM HE HMCYE3HET. -

Bonee HanexxHo nmocnenosarensHoe coenuue-
uue KC ~ 3H - LIIOH (Bapuant 2). Ecnu ects  3H
COMHEHHS B HAJIE)KHOCTH 3a3eMJICHUS, HY)KHO
YCTAHOBHTb NONOJHHTEILHOE TIEPEHOCHOE
3a3eMJleHHe Ha omuHOBKe [[/OH.
IIpu ocMoTpe wkada u ero aneMeHTOB
HEOOX0MMO MPOBEPUTS:
HaJIeXKHOCTB YTJIOTHEHHS NPOXOOB Kabeseit;
OTCYTCTBHE MEXaHUYECKHUX NOBPEKIAEHHUI
W 3arpA3HEHHH;
HaJIeKHOCTb 3aMbIKAHHS KOHTaKTOB 3a- | 4C 24 Nomunouerme
3eMJISIOLIETO pyOUIbHHKA,; uikaga otSopa HanpAxeHuA
COCTOsIHUE KOMMYTAaLMOHHOH anmnaparypsl, TH sy S

3H - 3azemasoWuMii HOX,
BHHTOBBLIX H NAAHBIX COCAHUHEHHH. @IT - punsTp ﬂpHCOGlIH;-lCHMﬂ
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Ipu nepsom BrmoueHny 1IOH HeoOXOIMMO MPOCIEAUTh BHYTPEH-
Hee TNOIKIIOYEHHE BHIBOOB OT KOHEHCATOpA CBA3A M K QUIIBTPY NpH-
coenuHeHHs BHYTpH ikada. Eciiv BeIBOABI KOHAEHCATOPA CBA3H 1 q)mu;:
Tpa npUcoeuHeH s Oy Iy T neperyTanbl, K pasAenUTEILHOMY KOH(;I:HC
Topy GyZeT NPIWIOKEHO HaNpsHKEHHE, PEBbILIAtoLIee A0y CTHMOC. -

B mkagax oT00opa HanpsmKeH!s, BHITYIMEHHBIX B pa3HOC Bpegm, III)
PAIHUKH TIOIK/TIOYATIMCE B Pa3/IHYHBIX TOUKAX CXEMBI (cMm. puc. 8). Ilep-
BOHAYATLHOE MECTO MX MOAKIIOUEHHUS — MEXTY MPOXOHBIM H30JIATOPOM
OT KOHZICHCATOPa CBA3M, Pa3Je/IMTENIbHBIM KOHICHCATOPOM H IPOCCEIICM.
3areM I MCKIIOUEHMs nryHTHpoBaHusa BY kaHasoB 3alMThl U CBS3H
GbUTH MEPEHECEHBI 3a APOCCENb B TOUKY MOAKITIOCHHUS TOH. Ho nocne)me:
THNOBOE TpoekTHOE pewenne [15] mpenycMarpuBacT UX nonxmoqemz °
10 APOCCENs, TAK KaK paspsAHHKH NMOCTISHUX JIET BRIy Cka ynosne;sﬂ_
PAIOT TpeGOBAHHAM, NPEAbABIAEMBIM K Pa3psAHMKAM B ¢dunbTpax np
coeMHeHus (CM. laNiee MPOBEPKY PaspsAHHUKa), a EPEHOC paspAAHMKA
3a APOCCEJIb YXYALIAET 3aLUUTY IEMEHTOB kada. > -

BropuuHas Lemb HEUCIIONb3yeMOro TpaHcopMaTopa 0Toopa, e6
OH MOJIKJTFOUEH K ACHCTBYIOLIIEH cXeMe, IoJbkHa ObITh 3aKOpoeHa Ha 0JiH-
saiiLeil COOpKe 3aKAMOB [ 00eCTIeYeHHA KOHTPOJIS MCTIPABHOCTH LIETTH.

Heo6X0aMMO NPOBEPUTH H3OJISALUIO JIEMEHTOB CXEMbI OTHOCHTENb-
Ho «3emam» 1 Mexxny oomotkamu TOH. ConpoTHBieHHEe U30JISLMK 10/1-
JKHO OBITH He Hivke 5 MOMm. McnpiTanie H30/LUUN HANPAKEHUEM TTpO-
mpinuieHHo# yacrotsl 1000 B moxer GBITE BBITIOJIHEHO MPH MOJTHOCTHIO
cOBGPAHHOM CXeMe C Y4eTOM OCOOEHHOCTEH H30MIALMH MOy POBOJHHKO-
BBIX pelie. .

IIposepka opoccens. I1pu niposepke HEOOXOMUMO H3MEPHTH!

AKTHBHOE COTPOTHBIIEHHE Apoccesil R MOCTOM MOCTOSHHOTO TOKA WITH

€TO/IOM;

ﬂpyll;l/(l)?mwc[)e cgnpémsneﬂne Aipoccens Ha NePEMEHHOM TOKe —I:IBMepe(l-;I/l-
€M TNajIeHHs HanpsDKEHMs MpH rofiave NEPEMEHHOro Toka I=1A. Co-
TPOTHBJIEHHE NIPH 3TOM PaBHO, OM,

z =_A_U_, (26)
1

rne I — Tok B apoccente, A; AU — naieHne HanpsDKeHud, B. o
Jlanee paccUMTBIBAIOT HHIYKTHBHOE COMPOTHUBIIEHHE APOCCEI, UM,

T1€
nodbop X=NZ'-FK @7)

¥ MHIYKTHBHOCTB Apoccend, ['H,

L= (28)

)

X
w
e ® = 27f — ymosas 4acToTa.
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Hns pabouedt uactotst f= 50 T'u, @ = 314. (ITo 3aBOACKAM AaHHBIM
L =100 mI'n)

IIposepra xondencamopa. Wsmepsercs tok I B KoHzeHcaTope pH
noaaye HanpspkeHus U= 100 B 1 BBIMHCNIAETCS EMKOCTHOE COMPOTHBIIE-
Hre X, OM, 1 eMKOCTb KOHZieHCaTopa, @,

U
Xo== 29
A | (29)
1

C= )
X, (30)

M3mepenHas eMKoCTb 10/KHA COOTBETCTBOBATH MACTIOPTHBIM aH-
HbIM C TOYHOCTBIO £10 %,

Ilposepxa paspaonuxa. PaspsHUK HCMBITBIBAIOT HAMPSKEHHEM IPO-
MBILUICHHOH YacToThl. [Ipo6HBHOE HanpskeHHE JOKHO HAXOMHTLCA B
npenenax 2,5-4 kB B 3aBUCHMOCTH OT THNA paspaauuka. ITpu MeHbIIMX
3Ha4YCHUAX YCTaHAB/IMBACTCA JBA PaspslHMKA IOCie]oBare/ibHO. [1pH
3TOM CyMMapHOe NPOGHBHOE HANPSKEHHE He JAOJKHO NpPEBbILATh 4 KB.

Ilposepxa conpomuenenus. pesucmopa R BBINONHAETCS TOJbKO
y wxados tina IHOH-1, IOH-2.

ConpoTusnenne onpenessOT MOCTOM TIOCTOSHHOTO Toka. PesucTo-
pet Tuna I5B-25 conpotusnennem 2000 OM coeqUHSIOTCS TOC/IENOBA-
TSJIHO NPH MUTAHHUHU YCTPOWCTBAa 0T6Opa OT KOHAEHCATOopa THMa
CMP-55/4/3 -0,0044 1 napannenpHO NPH MUTAHUK OT KOH/IEHCaTopa CBs-
3utna CMP-110/+/3 -0,0064 snu CMP-166/+/3 -0,014.

Iposepxa mpancghopmamopos ombopa nanpaxcenus. Ilpoge-
pseTCs BOJILT-aMIIepHas XapaKTEPUCTHKA (XapaKTepUCTHKA Hachllle-
HHs). XapaKTepucTUKa CHUMAaeTes 10 Hanpsbkenus 190 B, npuseeHHo-
ro K nepeu4HOM 06MoTke. [IpH 3TOM TOK He noJKeH mpesblaTh 10 %
HOMHMHAJILHOTO.

Ha Tokn HaMarHUUMBaHHs 3aMETHO BIUAIOT XapaKTEPUCTHKH Ma-
TepHasia MarHUTONpoBoAa. B CBA3M ¢ 3THM XapakTepHCTUKH AJIs
Heckonbkux TOH moryT ominuarbest Apyr ot apyra Gosee yem Ha
50 %. Ho xapakrepuctiku oguoro u toro e TOH, cHaTbie [IpH Mo-
CICNYIOUMX NPOBEPKaX, He JO/DKHBEI OTIHYATHCS OT MEPBOHAYAIb-
HBIX. «YXO/I» XapaKTEPHCTHKH CBMACTENbCTBYET O HAIMYHH KOPOT-
KO3aMKHYTBIX BUTKOB.

Hanee nposepseTcs MAEHTUYHOCTb NEPBUYHBIX OGMOTOK. IIposepka
TMPOHU3BOAUTCS TOJILKO JUIS TPRHCPOPMATOPOB 0TGOPA C CEKLIMOHMPOBAaH-
HbIMH NEPBUYHbIMH 0OMOTKaMH (kadel LLIOH-1 — [HOH-4, LLIOH-201).

CyluecTBeHHOE pa3iuyKe B KONMYECTBE BUTKOB MOXKET [PUBECTH K M-
perpyske OTAe/bHbIX 0OMOTOK M MX MeperpeBy.
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JInisl BBITIOTHEHHS! IPOBEPKH BCE CEKLNH 0OMOTKH HY>KHO CO€[IMHUTH
fapasuIeNIbHO C y4eToM NoASpHOCTH. IIpH 3THX yCIOBHAX NOBTOPHO CHH:
MAIOT BOJIET-aMIEPHYIO XapaKTepHCTHKY. I[anmzle 3aMepoB C TOHHOC
Th10 10 10 % IOMXHBI COOTBETCTBOBATH CHATOHM BONBT-aMIIEpHOM Xa-
PaKTEPUCTHKE MPH PA3OMKHYThIX NEPBU4HBIX oOMoTKaXx. YBenquang TOKa
Gonee yeM Ha 10 % yka3plBaeT Ha Pa3sHUIly B BUTKaX OJHOHW WIH 0OJIEE
MepBHYHbIX OOMOTOK HJIA Ha HAIHYHME 3aMKHYTbIX BUTKOB. s

[lpoBepka HAEHTHYHOCTH BTOPHUYHBIX 06MOTOK npou6313011 ren
s TpaHchopmMaropos ot6opa ¢ CEKUMOHHPOBAHHBIMUM OOMOTK Y
(LLIOH-201). BpinonHseTcs aHaIOrHYHO NPOBEPKE HACHTHIHOCTH TICp

pIX OOMOTOK. 3
BHq?Ypoeeprca ko3¢ puyuenma mparncgpopmayuu. Ilepes NpOBEPKOH ‘}:}}g;
HO MPEJBAPHTENBHO NOCYMTATh OXKHMJAEMOE HMCIIO BUTKOB BTOPH
obmoTku. Pacuer Bepercs no gopmyrne

Wy, =W, €2y
)
re i, — NefiCTBUTENbHbIH TOK MEPBUUHON OOMOTKH C YHETOM norpemll—zo-'
CTHU 11<0H)1eHcaTopa cBs3H (CM. puc. 8), HalICHHBIH K3 BBIpOXKEHHA (14);
i. — HeoBXOIUMBIH 1A pesieifHOH anraparypbl BTOpHYHbBIH TOK; W, — 4HC-
2 (v
710 BHTKOB MEPBHYHON OOMOTKH.
Jlns mkacda ot6opa tina LIIOH-301 (w, = 1700) ¢ KOHIEHCATOPOM
j = TOPUYHOM
ceszn CMK-110/+/3 -0,0064 (1=0,128 A)n HCO6XOLIHM9M613 p '
toke 0,15 A HeoGXOIMMOE KOJIHUECTBO BUTKOB BTOPHOH OOMOTKH:

w, = -0’—12§1700 =1450BwuT.,
5

2

)

YTO COOTBETCTBYET HOMHHAJIbHOMY YHCITy BUTKOB.

Ko ¢ulmenT npoBepseTcs Al BCEX NPeayCMOTPEHHBIX 3aBOJOM

unenns TOH.

cxel\l%;?)?;pxa BBITIONTHSETCA TpH MOfaye TOKa B MEpPBHIHYIO 06MOTg2)’
TOH. BropuuHas 06MOTKa BIJTIOUeHa 160 Ha pea/IbHY 0 HArpy3KY, /1
Ha aktuBHOe conportusienue 500600 OM. Koa¢duuueHT Tpancpopma-
LIMM JIOJDKEH COOTBETCTBOBATH AaHHLIM Tali1. 4-6. N

JlorycTMO NMPOBEPATH KodhHIMEHT TpaHCHOpMALHK TONBKO HA pa-
Goueii OTIalike, a NPaBUIBHOCTD BHITIOJIHEHHSA JPYTHX OTNACK BTOPUIHOH
OOMOTKHM OLIEHMBATh MO M3MEHEHHIO MAJIEHHs HAMpPSKEHUS Ha OTMaHKaXx.
JI1s1 5TOrO Ha NEPBAYHYI0 OOMOTKY Ha/lo TOJIATh NEPeMEHHOE HANPDKCHNC
U= 100 B 1 BONETMETPOM C BHYTPEHHHM COTPOTHBIICHHEM HE MeHee
20 kOM/B M3MepHTH NMajJIeHNE HANPSHKSHUA Ha KKIOK U3 OTNAcK HEHArpy-
JKEHHO# BTOpU4HON 06MOTKH. [1pn 5TOM U3MEHEHHE NTaNCHHSA HAMPDKEHIA
JIOJBKHO OBITH IPOTNOPLHOHATEHO H3MEHEHHIO HHCIIa BHTKOB 00OMOTKH.
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PaGouuii koadduument TpancdopMmaliy yeTaHaBAMBaETCH OKOHYA-
TEJILHO B IpOLECCe NPOBEPKH pabounM HanpsbKeHHeM MOAGOPOM OTraeKk
BTOPHYHOH OOMOTKH.

Pene xontpoas cunxponnima PH-55. B o6bem MPOBEPOK NPH HO-
BOM BKJIIOYEHUH BXOJAT:

BHELUHH M BHYTPEHHHI 0CMOTP;

TIPOBEPKA MEXAHHYECKOM YacTH;

TIPOBEPKA U HACTPOiiKa XapaKTEPUCTUK CpabaThIBaHuU;

TIPOBEPKA MOASPHOCTH 0OMOTOK;

MpOBEPKA pefie Ha OTCYTCTBHE BUOPaLMH.

IlIposepra mexanuveckoii wacmu pene Bo4aeT B cebs OpoBEpKY
HaIeXKHOCTH GONTOBBIX M MASHBIX COEAMHEHHH, KAYECTBO MEXaHHYEC-
KOH perynupoBKH.

TpeGoBanus k MexaHHYECKOH perynupoBKe:

AKOpPE peJie IOMKEH MOBOPavYMBaThCA CBOOOIHO, 6e3 TpeHus, UMes
NoMepeyHpId ¥ MPOAOIIbHLIH 3a30p B ocsx 0,15-0,2 Mm. 3asop MExay
TLTOCKOCTBIO AKOPS U MOJTIOCAMH MarHMTONPOBOAA AOMKEH GBITh PaBHO-
MEPHBIM TIpH BTAHYTOM sikope 0,6—0,7 mm;

YNOPbI 10/DKHBI OBITh HAIEXHO 3aHKCHPOBAHEI M IPABUIILHO YCTa-
HOBJIEHBI, TIO3BOJISAS MPY)KHHAM HEMOABIKHBIX KOHTAKTOB I1OJ] JEHCTBH-
€M MOCTHKA NpOrubarscs He MeHee YeM Ha 0,5 MM;

TUIOCKOCTE CMIMPaIbHON NPYXKUHBI OJDKHA GbITH CTPOro MEpeHIH-
KYJIipHa OCH SKOPSA, MEXIY BUTKAMH MpPY>KHHBI JOJDKEH COXPAHATHCS
PaBHOMEPHBIH 3a30p [IPY M3MEHEHHH YCTABKH BO BCEM JUANA30He:;

HETOBIKHbIE KOHTAKTBI IO/DKHBI HAXOAMTHCS B OHOM TIOCKOCTH,
MMETb OJMHAKOBBIH NMPOrub M 3aMBIKATECA MOCTMKOM OIHOBPEMEHHO.
BpoH30Bast KOHTAKTHAs IIACTMHA C HABAPEHHOM cepeOpsHO# MoNocKoi
TIpH pa3OMKHYTBIX KOHTAKTaX JO/DKHA KacaThCA MEPEefHUX yNopos 6e3
naBjeHus. 3a30p MexIy GPOH30BOM KOHTAKTHOM IUIACTHHON M 3aIHHM
yNOpoM R0/KeH ObITh paBeH 0,2-0,3 MMm;

3a30p MEXKTY MOCTHKOM C MOJBHXHBIMH U 3aMBIKAFOLIMMU KOHTAKTAMH
(XOn KOHTAKTOB 10 3aMBIKAHHSA) JO/DKEH COCTABIATD 1,8-2 mm, a nporu6
NPY’KMH Pa3MBIKAIOIMX KOHTAKTOB — He MeHee 0,5 MM;

CepeOpsAHBIH MOCTHK SKOPS JOMKEH CBOGOIHO NOBOPaYUBATHCA HA
CBOEH OCH Ha yroin 5—8°, mpu 5T0M 0CeBo#i MOPT MOCTHKA A0/KEH GbITh
B nipenenax 0,1-0,15 mm;

COBMECTHBIii XO/1 KOHTAaKTOB JOJKEH OBITh He MeHee 1—1,5 MM. Berpe-
'1a MOCTHKA C KOHTAKTOM JOJKHA IIPOUCXOAUTH Ha paccTosHUH 1/3 an-
Hbl KOHTAKTa OT NEPE/IHETO Kpast' U He NOXOMHMTH Ha 1/3 1o 3amHero kpas
CcepebPAHOTO KOHTAKTa BO M36ekaHHe 3aCKAKMBAHMA KOHTAKTA.

Ilposepxa u nacmpoiixa xapaxmepucmux cpabamuiganus. Hyx-
HO HOMHHTB, 4TO peJie KOHTPOJI CHHXPOHH3Ma — 5TO MAKCUMAJIBHOE pete,
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T. €. KOO()DHLMEHT BO3BPATA €10 MEHbILE EAMHHLIBL YToM cpabarbiBaHus (pas-
MbIKAHUE KOHTAKTa 5—7 Ha puc. 23) — NpeesbHbIA YToi, IPH KOTOPOM pa3pe-
[IIaeTCsA IOfa4Ya MMITy/bCa Ha BiutioueHue. HacTpolika ero kak MUHMMAJIbHOTO
peJie NPUBOAKT K HEOOOCHOBAHHOMY PaCIIMPEHHIO AHana3oHa paboThl.

HacTpoiika MOXET BBINOIHATECS HEMOCPEACTBEHHBIM (c u3MepeHu-
€M yIJ1a) HIIH KOCBEHHBIM (C M3MEpeHHeM HANPXKeHUH U NOCIeAyIOLIM
1epecyeToM) CrIocoboM.

He pekoMeHyeTCa HACTPauBaTh PEJIe HA YCTaBKY 6onee 40° ysenu-
yeHMeM 3aTHKKH NPYKUHbl. ECv 3a1aHa yCTaBKa, HE NPety CMOTpEHHAA
M3rOTOBUTENIEM, HY>KHO HCIIONbB30BaTh METO/Ibl, IPHBEACHHBIC HUMKE.

JIns MpOBEpKH pejie HEMOCPeACTBEHHBIM crnoco6oM Ha OOMOTKH peJie
MOAAIOTCS HOMHHAJIbHbIE HapsyKeHus. [IpH H3MEHEHUH yria MExXIy
NOJBEICHHBIMU HATIPSKEHUAMHU ONpPEAeNsIOTCA YIbl cpabaThIBaHUs
¥ BO3BPATA B Hadajle U B KOHIE WKasbl. Ykl cpabarbIBaHMs, BO3BpaTa
¥ K03(GQUUKEHT BO3BpATa CBA3aHbl OTHOLICHHEM (7).

TorpeluHoCTs cpabaTbiBaHKs 10 YIITy He IOJKHA MPEBLILIATE 8 %, pas-
6poc — 5 Yo. KoadduuueHT Bo3Bpara 1o yriy I0JKeH 6bITb He MeHee 0,8.

B nocsieqHee BpeMs B 9KCIUTyaTal|H ITOSIBHIIMCh HOBbIC THIIBI IIPOBE-
POUHBIX YCTAHOBOK. JIisl IPOBEPKH peJie KOHTPOJIA CHHXPOHHM3MA MOTYT
6biTh npuMeHenbl ycranoka YPAH-2 (HITD «PAJTUYC»), ycTaHOBKa
VIIP3-1 (O3AIl OAO «MOCOHEPI'O») ¥ ucneITaTe/IbHas CHCTEMA
PEJIE-TOMOTI PA®-41M (HIIIT « IMHAMHUKAY).

Ucnpiratensias cucrema PEJIE-TOMOTPA®-41M cyiecTBEHHO
OTJIMYaeTCs OT paHee MCTOJb3yeMbIX YCTaHOBOK.

B nakere Mporpamm IS 3Toi CHCTEMbl UMEETCs Nporpamma fnpo-
Bepku pene cepun PH-55, npennasHaveHHas Ajisl POBEPKH fonbLIoro
KOJIMYECTBa penie 3Tol cepur. [IporpamMma Mo3BoOJISeT:

[IPOM3BOIMTH MPOBEPKY TEXHMYECKHUX MapamMeTpoB pene (yrna cpa-
GaTblBaHUs W BO3BPATa, HANPSDKEHHs cpabaTblBaHUA M BO3BpATa, Ko3-
duLMeHTa BO3BPATa, 3aBUCHMOCTH yIiia cpaGarblBaHMs OT YaCTOTBI);

BECTH MPOTOKOJI MPOBENEHHBIX UCTILITAHWH M apXHMB TIPOTOKOJIOB;

TIPOM3BOAUTH TOYHYIO HACTPOHKY pabouei ycTaBkH pene;

HACTpauBaTh [1apaMeTPhl HCTILITAHH.

[ToMKUMO 3TOM MpPOrpaMMbl KaXKA0€ U3 PaCCMOTPEHHBIX BBILLE Peie
MOXKHO TIPOBEPMTH B NporpamMme «Py4Hoe ynpasjieH!e He3aBUCHMBIMH
ncTouHukamy U, I». OHa ro3BonsieT BbINOTHUTB BCE, UTO NPEAyCMOTpe-
HO MPOrpaMMOii MPOBEPKH peJie CEPUU PH-55.

Tak KaK cerojiHs Haubolee pacrpoCTpaHeHb! yCTaHOBKN Y 5053 u nx
ananior DY 5000, paccMoTpuM noapoOHee MPOBEPKY pejie ¢ HX NOMOLIBIO.
Veranoekd YPAH-2 u VIIP3-1 61u3Kku K HUM 110 TEXHHYCCKUM XapaK-
TEpUCTHKAM W METOMKa MPOBEPKH peJjie KOHTPOJIS CHHXPOHH3MA € HX
NIOMOLIBIO TaKas xKe.
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KoHTakTh!
- pene
Puc. 25. Cxema npoBepkn 2 Q 04
pene HemocpencTBeHHbIM ~ § 908 :
COCOGOM C IOMOIIBEO §_'O ¢ U - T ® @
ycTpolictea Y5053 *O 6 S
[—4: BO 4
Cxema npoBepku perne, A PH-55
06e 06MOTKH KOTOPOTO 1Mo~ x =
KJIF04at0TCs K TpaHchopMa-
TOpaM HaITPSKEHHSL, C TIOMO- ] ~u O
k1o yeraHoBkH ¥ 5053 npu- — *
BeJicHa Ha pHc. 25.
Ilepen Bknouenuem — -
YCTaHOBKH NepeKIioYaTeny 7 ~38((:)7;ZO B <
HY>KHO YCTaHOBHTH TaK, KaK O
TNOKa3aHO HWXKeE: Tok <50A O:I

S6 | S7 | S15 (816|817 | 518 | 519 |s21| s25 526 | 829 | $31
~U| ~U|S5A|25A|25A] AB | 5A | 70 |Buew.| AB Ortxn.2¢.K3

Ecn
g H nepexiiodarent S2/ GyaeT yCTaHOBIEH Ha MEHBLIYIO BETHYH-
Y, Qa30M3MEPUTENL CTEHa MOXET OBITh MOBPEXKIEH
Ilpu nposepke pene HeoGxoxuMO:
nepe i
pekuttodatenem S9 1 pyuxoit T/ 1o UsMepuTesio Toka 1 Hanpsixe-

HHUA OTPEerynupoBarh HanpskeHHe, paBHOE€ HOMHHAJIbHOM

NOAKTIOYEHHOH 06MOTKH; ¥ HATpIIeHILe

BKJTIO
o HUTh S8 U S28, CHATH NoKkaszaHus M3MEpUTeJIs yriia casura as
(ZSE)Z};e TIPHHUMAIOTCS 32 YCIIOBHBIH «HY/IbY; ’
i Or;;;;i;icm B NIOJIONCHHUE «BHYTD.», Nepeknodarenem S24 u pyy-
HpOBATb HANIPSKEHHUE, PaB
B » PABHOE HOMHHA/IEHOM -
HHIO MOAKIIOUEHHOH 06MOTKH (K1, 6--8); Y e
IIpH B ’
. é)om};:rlrlgl;;n q)asoper%'nﬂTopa TIPOBEPHTS YIITbI MEXKIY HANPS>KEHH-
, IOlIHe CpadaThIBAHUIO M BO3B
aty pene (yron ¢y
OMNPENENIATE N0 PasHHULE p o
MEIOLLMXCA TIOKa3aHHUM YT
a casura ¢as u yc-
JIOBHO NPHHATOrO «Hys1»). s t o
. HCKITIOYEHHUS YIVIOBBIX ITOT i
MBI H3MEPEHUH onpenenex PelHHOCTea)mH 2o
He YINIOB CpabaThIBaHHSA U BO %
3BpAaTa Ha K.
YCTaBKe HYXHO BBIIONMHHUTE o
ABKIBI: TIPH HAMPSXKEHUU
Ha OJIHOM W3 BXO-
JIOB OIEPEXKAIOLIEM, a 3aTe
, M OTCTAKOILEM TI0 ase oT H
» ( anpsykeHus Ha apy-
rom Bxoze. 3a meicTBUTEND o
HOe 3HayeHWe yria cpabar
BIBAHHS HJIH BO3-
BpaTa IPUHUMAETCA CPEaH: : ‘
ee apudMeTHIECKOE 3HaYe
: HHeE NOTyYeHHbIX pe-
3yJAbTaTOB H3MepeHHii. P y s
. Perynmuposka pene no yr.
7 yriay cpabaTeiBaHus
03¢ GULIHEHTy BO3BPATA POM3BOMTCS aHAIOMHYHO pene PT-40
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OkoHuaTeNnbHas NpoBepKa YCTaBKU /10JKHA BINOJHATHCS B TIOJTHOM
cxeMe.

EC/IM 0iHa M3 OBMOTOK peite TIOAKITIoYeHa K eMKOCTHOMY OTOopY Ha-
NpSOKEHYS, NIPUBEICHHBIH METOJ( AT 3HAYMTENbHYIO NMOrpeLHOCTD. 910
CBA3aHO C TeM, UTO Yroj cpalaTbIBaHus, H3MEPEHHbIH MEXTY BEKTOpaMH
TOKA W HATIPSDKEHHS, OT/IMUAeTCs OT YIyia cpabarhIBaHus, U3MEPEHHOIO MEXITY
BEKTOpaMH HarpsvKeHHii. HacTpoliky pesie B 3TOM CiTy4ae Hy>KHO MPOU3BO-
JUTH ¢ UMHUTALMEN YCIOBHH paboThl pejie B CXEME €MKOCTHOrO orbopa.
Meronuka, NpuBeeHHas B [2], MpeaycMaTpHUBACT NPOBEPKY KOMILIEKTa,
BIJTIOUAIONIEro B ceds 1kad ot6opa HaNPHKEHUS U penie KOHTPO CHHXPO-
Hu3Mma. CxeMa TIPOBEPKH TPH 3TOM TIOJy4aeTcsl IOBOJIbHO rpoMO3Jkas H
MO’KET GBITh BBINOJIHEHa ToNbKO 10 ycraHoBky LIIOH na nocrosHHOE Mec-
T0. TIpoLie BHLINOTHUTE HACTPOMKY perne OObIMHbIM crocoGoM ¢ mojavuei B
06e 0OMOTKM HaNps>KEHHUH MO MPUBEJEHHOM BbIILIE CXEME, 2 [TPH MPOBEPKE B
KOMILIEKCE POBEPHTH YCTABKY 10 YTy, Kak OyIeT CKa3aHO HIDKE.

TTpoBepka KOCBEHHBIM CNIOCOOOM OCHOBAHa Ha TOM, YTO pEjie THMA
PH-55 KOHTpOJIMpYET HE YOSl MEXAY HanpsKEHUAMH, a pa3HOCTH BEK-
TOPOB NOJIBEICHHBIX K 0OMOTKaM HanpsKeHUH (cM. puc. 19). Tlpusonum
JiBe METOIMKH TPOBEPKHU PeJie KOCBEHHBIM METOZIOM.

Jinsa nMpoBepkH MapaMeTpoB cpabaTbiBaHKA KOCBEHHDIM cnocoboM
NPUMEHSIOTCS CXEMbl, MPUBEJCHHbIE Ha pHUC. 26-29. Ha puc. 26 u 27
TpUBEJEHBI CXeMBI, Npearaemble [2].

Cxema npoBepk (puc. 26) npuMeHseTcs JUis NPOBEPKH peiie Tuna
PH-55 ¢ OIMHAKOBBIMH HOMMHAIBHBIMU HanpsbkeHHsMu obmotok. TIpu
3TOM HamnpsbkeHue cpabaThiBaHUs W BO3BpaTa M COOTBETCTBYIOLIME MM
yIIibl OMpeaesnsiorea no gopmysne

. aC
Uécp = 2UH0MS1n 2P ? (32)

rae U  — HOMMHAJIbHOE HanpshkeHHe 0GMOTOK pene; O ) — yron cpaba-
HOM cp
TBIBAaHHA.

% z
. ([ prss| PH-55
@ o ATI AT2
2 v g V2
1
O— 8 o |

Puc. 27. CxeMa npoBepKH pene ¢ 06MOTKa-
MH Ha pa3sHble HOMHHAIbHbIE HANPXKEHUS
KOCBEHHBIM criocobom (BapuaHT 1)

Puc. 26. Cxema NpOBEPKH pene
¢ 06MOTKaMu Ha OJIMHAKOBBIE
HOMHHA/IBHDBIE HANPKEHUS
KOCBEHHBIM cTIoCOG0M (BapHaHT 1)
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Puc. 28. CxeMa npoBepkH pelie
¢ 06MOTKaMH Ha OMHAKOBBIE
HOMHHATbHBIE HAIPSDKEHUA
KOCBEHHBIM CII0COOOM (BapHaHT 2)

Puc. 29. Cxema npoBepk# pene ¢ 06MOT-
KaMH Ha pa3Hble HOMMHANBHBIE HAMpsXKe-
HHSA KOCBEHHBIM cIIoco060oM (BapuaHT 2)

Hos Mopuduxatmii pesie ¢ pasTHYHBIMH HOMAHATTLHBIMU HANPSDKEHH-
AMH 0GMOTOK NpoBepKa BeAeTcs 1o cxeMe puc. 27.

IIpu nposepke perne (cM. cxeMy Ha puc. 27) HEOOXOHMO:

¢ nomolkto aBTorpaHchopmaropo AT/ u AT2 Ha o6MoTKax pene
YCTaHOBUTHL HOMHHAJIbHBIE HaNPSOKEHUS;

HE U3MEHAA NOJIOKEHHS ABHKKA aBTOTpaHCchopMaropa AT2 uzMeHe-
HHEM HaNpsHKeHHUs, CHHMAeMOro ¢ aBToTpancopmaropa AT, nobuTbes
cpaBarbiBaHus M BO3BPATa pelle M ONPeeNUTh HaNpskeHUe cpaGaThiBa-
HUS M BO3Bpara oqHOM u3 obMotok pene. Hanpskenue cpabarsiBanus
OMpeNETHUTE 10 hopMyIIe, NoAoGHOM (23)

(94
= i ——cp
UG cp UHOMSIH 2 ’ (3 3)

r _ .
ne o, — yron cpabarsisanus; U, , — HanpsbkeHue cpabarbiBaHus OHOM

u3 06MOTOK; U, =~ HOMHHAIBHOE HAIpPSKEHHE COOTBETCTBYIOMIEH 00-
MOTKH.

Bropo#t MeToa mposepkH pesie NPHHUMNMAIBLHO HE NPOTHBOPEUHT
BRIIIENpHBeeHHOMY. CxeMa s nposepky pene Tuna PH-55/200 npu-
BeJICHA Ha pHC. 28 W Mo3BOAET HCcNoNb30BaTh Gopmyity (33) s moboit
MoaudHKaLKMK pene.

CxeMa Ha puc. 29 ucnons3yercs ans npoepku pene tvna PH-55
C Pa3sIMiHBIMH HOMHHAJILHBIMH HANPXKEHHIMH OOMOTOK.

Hopsiok BbINONHEHHs IPOBEPKH 10 CXEMe, NPUBEEHHOMN Ha pUC. 29
AHAJIOTHYEH MOPAIKY NPOB ’

Y NPOBEJICHUA IPOBEPKH 10 CXEMeE, IPHUBEEHHOM Ha
puc. 27.

B Tab. 17 npuBeneHs! pacueTHble HANPSXKEHUS A1 PA3TUUHBIX YI-
/OB CpabaThiBaHUs MPH BHIMOIHEHHUH TIPOBEPOK MO CXEMaM puc. 27—
puc. 29. I1py BHINONHEHHH NPOBEPOK M0 CXeMe, IPHBEIEHHOM Ha pHC. 26,
Hanps>KEHHUs HY>KHO YMHOXHTD Ha 2.
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Ta6bnuua 17
HoMHHAIBHOE Hanpsoxenune cpabaTbiBanys, B, COOTBCTCTBYIOMIEE YCTaBKe, TPall
HanpsxeHue 06MoTkH, B 20 25 30 35 40
100 17,3 21,6 25,9 30 34,2
60 10,4 13,0 15,5 18 20,5
30 52 6.5 7.8 9 10,3

B nekoTopbIx HcTOYHHKAX [9, 11] npejuiaraeTcs BRINOIHATS MpeBa-
PHTEJIBHYIO IIPOBEPKY Pefie MpH [0Aa4e NHTaHHS B ONHY 0OMOTKY H pa-
30MKHYTO# BTOpoii o6MoTke. HanpsixeHue cpabarbiBaHUs B 3THX HCTOY-
HMKaX NpeJIaraeTcs paccuMThIRaTh No gopmyre (32).

B [eiCTBUTENLHOCTH HaNpsDKEHHA cpabaTbiBaHHs peJie MPH MpoBep-
K€ C Pa3sOMKHYTOH OOMOTKOH OT/IMYAIOTCS OT PacyeTHOrO 3Ha4CHUA Ha
10-20 % B 3aBHCHMOCTH OT YCTABKH M HOMHHAILHOIO HarpsikeHus 06-
motky. EciM Bo BpeMs IpOBEpPKH BTOPYIO OOMOTKY 3aKOPOTHTh, PE3YiIb-
Tar GyaeT 3HAYMTENBHO GiKe K pacueTHoMy (Tali. 15). Kpome Toro,
npoBepka cpaGaTbIBaHKs MO ONHOH OOMOTKE HE BBIABIAET BO3MOXKHBIN
06psIB BO BTOpO#. UToGBI 3TOr0 M36exkaTh, HYXKHO BBINOIHATE POBEPKY
YIpH MooUYepeIHOM Nojade HanpsikeHus B 06e 0OMOTKY.

OxoH4aTe/IbHAsA HACTPOKA peJie Ha 3aJaHHYIO YCTaBKy IPOHU3BOMT-
cs B ONTHOM CXeMe.

Iposepxa nonsprocmu obmomox. JUis MPOBEPKH OAHOMOJNAPHBIX
BEIBOJIOB 0BMOTOK HEOGXOXMMO OTPEETUTH HaNPsKeHHe cpabaThiBaHHA
penie B AByX BapHaHTaX MOCIE0BATEIbHOIO COSAMHEHNU 0OMOTOK:

TIpH COINTACHOM COEJMHEHHH OOMOTOK (HanpsKeHHe MOoJaeTcs Ha
BBIBOJIBI 2—8, NEPEMBIUKA YCTAHABIMBAETCA — Ha 4—6);

MpH BCTPEYHOM COEAMHEHHH OOMOTOK (HANpsKeHHE NOIAETCS Ha
BBIBOIBI 4—8, MEpEMBIUKA yCTaHABIUBAETCS — Ha 2—6).

MHHUMAaJIBHOMY HaMpsDKEHUIO cpabaThiBaHus pelie COOTBETCTBYET
COMIacHOE coeMHeHre 0OMOTOK. [TpH BCTPEHHOM COeIMHEHMH OOMOTOK
HampskeHue cpabaTbiBAHUA YBETHYUTCA, A IPH OJIMHAKOBBIX HOMUHAJIb-
HBIX HANPXKEHHUSAX perie cpabarbiBaTh He JIOJKHO.

OZRHOMOAPHBIMH BBIBOAaMH y penie aBnstorcs 2 u 6. Ilox onxono-
JNIAPHBEIMH BEIBOZaMY OGBIYHO MOHMUMAIOTCA BBIBOJIbI, IPH MONBEACHHH K
KOTOPBIM ONHOMMEHHBIX HTEKTPHYECKUX BE/IMYMH MArHUTHBIC [IOTOKH CyM-
mupyrorcs. s ynoGCcTBa Hanaaky Ha penie KpaCHbIMU TOYKaMH OTMe-
geHsl BBIBOABI 2 M 8. Pene He cpabarbiBaeT npH nopaye OAHOMMEHHBIX
a3 Ha BBIBOJIBI, OTMEUEHHbIe TOuKOH. Eciu nipu HaCTpoFiKe perte 110 cxe-
MaM puc. 26 1 28 06BeIMHUTD BbIBOJIbI, OTMEUEHHBIE KPACHBIMHU TOYKA-
MH, pene cpabarsiBath He GyneT. B nonHo# cxeme Ha 3TH BBIBOABI 101-
’KHO GBITH NOJAHO HANPsDKEHHE OAHOMMEHHBIX (as.
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BexropHas nuarpamMma perne KoH- U,
TPOJIA CHHXPOHH3Ma TIPH MOAKIIOYE-
HHUH OHOH OOMOTKH Ha HaNpshKEHHE
U,, TMHHHK Yepe3 eMKOCTHBIH 0T6Op,
a BTOpO# — Ha Hanpsokenne Uy . mmn  /, i ] y
yepe3 TpaHCHOpMATOp HANpPSHKEHUS ) ”
npusezeHa Ha puc. 30.

Bekrop Toka B koHneHncarope /, p Us
OMepesKaeT BEKTOp COOTBETCTBYIOILE-
ro HanpsbkeHust U,. Bekrop Toka [,
BO BTOpH4HOH 06MoTke TOH coBma-
Haer o dase ¢ BektopoM Toka /,. ITpu
NOJIKITIOHEHHH o6moTkM 2—4 Ha Hanpsbkenue U, . (Tok 1) pe3ynbTHpyio-
LKA MArHUTHBIA NIOTOK B penie GJIM30K K HYJTIO.

Ilposepxa pabomer konmakmog pene na omcymcmeue eubpayuu.

IIpu kpaTkOBpeMeHHO# nojaye Ha OHY U3 OOMOTOK peJie Hanpske-
HHS, paBHOTO 2,2 U, , HeO6X0MHMO NPOKOHTPOIUPOBATh 3aMKHYTOE CO-
CTOSIHHE KOHTAKTOB /—3 ¥ Pa30MKHYTO€ COCTOSIHHE KOHTAaKTOB S-7. [1pu
NOJKJIIOYEHHH K KOHTAKTaM pejie HOMMHAJILHOH Harpy3ku MpOBEPHTb
OTCYTCTBHE MCKPEHHs Ha KOHTakTax. IIpu HeoOXoaumMocTH Npou3BecTH
MEXaHM4ECKYIO PEryMpOBKY KOHTAKTOB C MOC/eYIOLeH nepenposep-
KOH D/IEKTPHUECKHX XapaKTePHCTHK.

U}KenaTeanO NPOBEPUTH TOK B 3aKOPOYEHHOH 0OMOTKe, MOAKIIOUae-
MOH K eMKOCTHOMY OTOODY, NIPH NOAa4e HOMHHAIBHOIO HANPSXKEHHUS HA
BTOpPYI0 06MOTKY. ToK noymkeH GbITh B 1,5-2 pasa Gonblie, 4eM TOK Cpa-
OaTbiBaHMs pesie KOHTPOJIA HaNpspKeHUs Ha MHUH. Ecnm 310 ycnosue
HE BBITNOJIHSETCS, BO3MOXHO CpabaThIBAHHE YKA3aHHOTO pesie MPH 3aMbl-
KaHUM MeXIy KullaMu kabens (uen orbopa), YTO MOXKET TPHBECTH
K U3JIMUIHEMY CPabaThIBAHHIO YCTPONCTBA KOHTPOJISI CHHXPOHH3MA HITH
orkasy AIIB ¢ KOHTpOneM OTCYTCTBHS HAMPSXKEHUS Ha JIMHKH.

Pene kourpons cunxponnima PC®-11. OGbeM npoBepok aHano-
ruveH o6beMy nposepok pene PH-55 3a uckiioueHHeM NpoBepkH pesie
Ha OTCYTCTBUE BUOPALIMK TI0Aauell MOBBILEHHOTO HAIPSYKEHHS.

Taxk kax norpe6neHne 0GMOTOK peJie 3HAYMTENBLHO MEHBILE, YeM aHa-
aoru4HeIX o6MoTok PH-55, pene He MOryT GbITh NOAKIIOYEHEI K EMKOC-
THOMY OTOOpY HanpsbKeHHs 6e3 NIPHHATHSA IOTIONHUTENBHBIX Mep. O6-
MOTKY peJie, MOAKIIIOYaEMOro K EMKOCTHOMY OTOOpY HanpsbKeHHs, HEOOX0-
AWMO 3aUIYHTHPOBATH aKTUBHBIM COMPOTHRIIEHHEM (Ha puc. 8 pe3ucTop R ).
Hns o6MOTKM ¢ HOMHMHAIBLHBIM HanpsikeHueM 30 B, HO,E(KH}O‘{aeMOSZK
0TGOpY HANpsLKEHHUA CO BTOPUYHBIM TokoM 0,15 A, conpoTHRIeHHE J0-
XKHO ObITh OKOJ10 200 OM, MOWHOCTE — He MeHee 4,5 BT. TIpoeKTHBIM
pewendem [15] npemycMoTpeHo MpUMeHEHME ABYX MOCNENOBATENbHO

Puc. 30. BextopHad auarpamma
pacnpeneneHuii TOkOB U Hanpsxe-
HHI peJie KOHTPOJIA CHHXPOHH3MA
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coenuHeHHbIX pesnctopos ITOB-10 100 Om u II3BP-10 150 Om. Mo-
*eT ObITh MPUMEHEHO pefie U ¢ HOMMHAJIBHBIM HaNpsHKEHHEM 60 B. B
3TOM cTyuae TpebyeTcs Ly HTHPYIOUHHA PE3UCTOP, MMEIOLIHH CONPOTHB-
nerue okono 400 O u MowHocTe 10 BT.

IIposepka mexanuueckoli yacmu peile 3aKJO4aeTCs B NpOBEpKE
HAJEXKHOCTH GONTOBBIX U MAAHBIX COEIMHEHUH. MeXaHHYeCKy1O peryiu-
POBKY BBIXOJHOTO peJie IPOBEPSIOT CIEMYIOLMM 0OpasoM: 1A obecne-
YEeHHS JOCTYTA K KOHTAKTaM BBIXOJHOTO pefie 0CBOOOMKAAIOT KpEIUIeHH e
[IeYaTHOM IIaThl M OTBOJAT IUIaTy B CTOPOHyY. IIpoMexyTku 3aMbIKaro-
IIMX KOHTAKTOB AOKHBI ObITh He MeHee 0,8 Mm. PerynupoBky nmpome-
)KYTKOB MPOHM3BOAAT H3MEHEHHEM M3THba YIIOPHBIX IUTACTHH.

IIposepxa u nacmpoiixa snexmpuyeckux xapaxmepucmux. I1pu mo-
mouy nepembiukd XBI u nepexmouareneit SB/-SB6 Bribnpaior pabo-
4y YCTaBKY.

JUis BBICTABIEHHMS HEOOXOAUMON YCTaBKH MO YIy cpabaTbiBaHus
OMH M3 Mepekodarenell, COOTBETCTBYIOIMH TpeOyeMoii ycTaBke,
YCTaHAB/IMBAETCA B BBICTYTAIOLIEE TOJIOXKEHHE, a OCTAIBHBIE — B. yTOII-
NeHHoe.

[IpoBepka xapakTepHCTHK CpabaThbIBaHUs BBINOJIHAETCS aHAJIOTH4HO
PH-55 HenocpeacTBeHHBIM criocoboM. OnHoMMEHHbIE (a3bl NOJAIOTCA
Ha BeiBoapl /4 1 22. Hanpskende Ha BoIBObI 20—22 (y3es NUTaHuUsl) He-
06XOMMMO MOJIaTh paHblle, YeM Ha BBIBOMbI /4—16, Tak Kak K HUM MOJ-
KJIHOYEHbI LI NHTaHHA.

ITpu Heo6X0AUMOCTH IPOBEPAIOT HANpPsLKEHHE CpabaTbIBaHUsA BHIXO/-
Horo pee. Jlis 3Toro 0cBoGOKAAIOT KPEIUIEHHE NIe4aTHO#H NU1aThbl, OTBO-
AT MUIaTy B CTOPOHY H MOAAIOT HANPSXKCHHE HETOCPEICTBEHHO Ha 06-
MOTKY BBIXOJHOTO pelle ¢ OTKJIIOYEHHOH MONYNPOBOAHMKOBO#H CXEMOH,
3aTeM HACTPAMBAIOT HaNpsKEHUe CpaGaThiBAHUA BBIXOIHOTO pere (Hop-
MajibHOe 3HadeHHue — He Oonee 28,8 B).

TIpoBepKa XapaKTEPUCTUK elie KOCBEHHBIM CIOCOGOM (CM. pHC. 26—
29 WM NoJ1a4a HAMIPSHKEHHA Ha OJJHY OOMOTKY ) HE BBINONIHAETCS, TaK KaK
MUTaHHE CXEMBI BLITIONIHEHO OT OIHOH M3 OOMOTOK.

IIposepxa nonsprocmu 06MOMOK BBHINOIHAETCS TaK XKeE, KAK U JUIA
peae PH-55. OnHononspHBIMA BBIBOJAMH Y peJie ABIAIOTCS 22 u 16,
KPaCHBIMH TOYKaMH OTMEUEHBI BbIBOABI 22 M /4, K KOTOPBIM MONKIIIOYa-
IOTCSA OJIHOUMEHHBIE (a3bl.

Pesle KOHTpOJIA Hanpsikenust Ha juanH. [Iposepka pene PT-40
wnu PCT-13, a Taxoke aHaOTMYHBIX peste HanpshkeHHs (eCu Ha TUHUH
YCTAaHOBJIEH TPaHC(HOPMATOP HAMPSDKEHHUs) He MPEICTABIISET CI0KHOCTH
1 noapo6Ho onucaHa B 8, 9].

[peBapuTeNbHAs HACTPOIKA U PETYTHPOBKa KOO HLUHEHT BO3Bpa-
Ta Moauduumposattoro pene PH-54/48 unu PH-53/60 BbinonHsercs Tak
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XK€, Kak M OOBIYHBIX 3JIeKTpOMarHUTHBIX pene [8]. [lepen npoepkoit yc-
TaBKH pefe Hy>KHO N0A00paTh COOTBETCTBYHOLIHI Ly HTUDYIOILMI pe3Hc-
T0p (R, Ha puc. 8) B cootBeTcTBHH ¢ Tabn. 14. [Iposepka Toka cpabarbisa-
HHSA M TOKA BO3BPATA BBINOJIHAETCS C MOAKTIONEHHBIM LIIYHTHDYIOLUIMM pe-
3HCTOPOM, KOTOPBIM MPOU3BOAMTCH PErylnpoBKa pabouyed yCTaBKH.
PaBouas ycraBka Ha pesie yCTaHABIMBAETCSA B CEPEIMHE HIH KOHUE IIKA-
JIbl, 32BO/I-CKast rpalyMPOBKA LKAkl BO BHUMaHHE HE TIPHHUMAETCS.

IIposepka oTGopa HaNpsiKeHHs OT NOCTOPOHHEr0 HCTOYHAKA B
noaHoi cxeme. llIkad or6opa ycTaHOB/IEH Ha TOCTOSHHOE MECTO, OLUIHK-
HOBK2 NMOAKITIOYEHA K GHABTPY NPHCOEAUHEHHS U HE TIOIKIIOYEHA K KOH-
A€HCaTopy CBA3H. BhICOKOYACTOTHYIO ammaparypy, HOAKIIOYEHHYIO K
$uIBTPY NpHCOENHHEHNS, HA BPEMSs IPOBEPKH OT MOCTOPOHHETO HCTOY-
HHKa HY>XHO OTK/IFOUHMTh. B COOTBETCTBHH C BBINOTHEHHBIMH PacyeTaMH
(HanpsHKeHUE JIMHUH, EMKOCTD KoHIeHcaropa cBa3H, THI IHOH) cobupa-
10T cxeMy noawnoyeHus 06morok TOH. CobupatoT 1 nposepsiioT cxemy
BTOpHYHBIX ueneii TOH.

IIpoBepsIoT U MCTILITBIBAIOT M30ALMIO BTOPUYHOM Uenu B cGope,
3a3eMJIAIOT Lienb Ha Onvkaiinei k mkady or6opa c6opke 3axumos. [pu
HMCIMONL30BaHMK B KauecTse Harpysku 1LIIOH craruueckux pene Hanps-
KEHHA WM pelle KOHTPOJA CHHXPOHHM3Ma MPOBEPKY COTPOTHBICHUS
H3OIIALMM STHX pele Npou3BoAAT MerommeTpoM 500 B nocnie npensapu-
TEJIbHOH NPOBEPKH OTCYTCTBHS 3aMBIKaHHS Ha 3€MJTIO B LIEMSX PEJIE OM-
METPOM Ha Hanpsbkenne Ao 15 B.

B pacceuky BTopHuHO# LienH MOAKITIOYAIOT MHJLTHAMITEpMeTp. YeTa-
HaB/IMBAIOT NPE/IENI H3MEPEHHS, COOTBETCTBYIOLIHI 0XKHaEMOMY BTOPHY-
HoMy Toky (100-200 MA).

B nepenuHyo 06MOTKy NoJaroT HapsXkeHHe OT MOCTOPOHHETO HC-
TOYHHUKA JI0 MOJTYHEHHS TOKA, COOTBETCTBYIOLIErO PacueTHOMY, H IIPOBE-
PAIOT BTOPUYHBIi TOK.

IonGopom oteozi0B BTOpHUHON 06MOTKM Tpancdopmaropa TOH yc-
TaHAB/IUBAIOT TOK, TIPH KOTOPOM HanpsikeHHe Ha 0OMOTKe peJie KOHTpPO-
na cunxponnsma PKC uanbonee 61M3ko kK HOMMHAIBHOMY.

Yepes ¢azoperynsarop Ha 06MOTKy pelle KOHTPONA CHHXPOHH3Ma,
MOAKITIOYEHHYIO K TPAHCHOPMATOPY HANpPAKEHHUS, TIOAAIOT COOTBETCTBY-
towee Hanpsokenue (100 wim 60 B). IIposepsiior yrmel cpabaTbiBaHHs
pere KOHTPO/IS CHHXPOHH3Ma B MOJTHOM cXeMe.

Ecnu x wkady orbopa noakioueHa cxeMa pySHOTO KOHTPOJIS CHH-
XpOHH3Ma (KOJIOHKa CUHXPOHH3A1IHK), TO IPOBEPSIOT paboTy HAMEPHTEb-
HBIX NMPUGOPOB NpPH MOMIUTIOYEHHONH KOIOHKE CHHXPOHH3ALMH M HAH-
1€ BTOPHUYHOrO TOKa 0T60pa NpH oTKno4eHHOM TICX (cM. puc. 9).

OTKIIIO4AI0T MUJITHAMIIEPMETP OT BTOPHYHOM MM, BOCCTAHARIH-
BAIOT LieNb U IOBTOPHO MPOBEPSIOT NPOTeKaHHe TOKa €3 pa3phiBa LIEMH
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OT MOCTOPOHHETO UCTOYHHKA. TIpoBEpSIOT NaJicHHE HATIPSOKEHUS Ha peie
KOHTPOJIS| CHHXPOHH3MA.

IIpoBepsoT HopManbHYto pabory BY annapatypsl, MOIKITIOYEHHOM
K GUIBTPY NPUCOEIMHEHHS, HA SKBHBAICHT INHWK B HOPMaJILHOM P~
Me H [P BIUTIOYEHHH 3a3eMJIIONIETO PyOHIbHIKA (3P) LLIOH. ITposeps-
YOT HCUE3HOBEHHE TOKA BO BTOPUUHOM Lerny otGopa npu Brirodenun 3P.
[pu BKIIOYEHHOM 323€MJISIOLIEM HOXE (3H) noAKTIOYaIOT OLUMHOBKY OT
KOHJIEHCATOpa CBA3H.

Ilpoeepka cxembl paGouum HanpsukenneM. [Iposepka BbIIOIHA-
eTcsl [IPM BKJTIOUEHHOM BBIKJTIOUaTene nuHuy. Bee paboTsl, CBA3aHHBIC C
paspeiBoM BropHuHO# nenu TOH, BBINOJHAIOTCS MPH BKIIIOCHHOM 3H
wid 3P.

OTKIIOYAIOT 3a3emisiouii HoX. [IpoBepsroT MosBjIeHHE TOKA BO
BTOpHYHOM wenH Ge3 ee paspbiba. [IpoBepAIOT 3HAUCHHMA TOKA U HANpsi-
JeHHsi Ha OGMOTKAX pesie KOHTPOJsA CHHXpoHu3ma. CpaBHUBAIOT NOJy-
YeHHBIE 3HAYCHHS C HANpKeHUEM BTOpHUHBIX uenei TH wuH.

TTockoNbKy KOHAEHCATOPhl CBA3M MMEIOT 3HAYUTEIbHbIE 3aBOICKHE
IOMYCKH 10 EMKOCTH, H3MEPEHHBIH NEPBHUHbIH TOK MOXET OTIN1ATLCA
oT pacueTHOro. IIpy HeoGXOXMMOCTH MPOM3BOAAT PErYTHPOBKY BTOpPHH-
Horo Toka noaGopoM ornaek TOH.

B [10, 11] pekoMeHTyeTCsl BBIPABHHBATL TOKH B OOMOTKAX, MPHBE/CH-
HBIE K OJJHOMY HOMUHAIBHOMY HATIPSKEHHIO MPH TIOMOLIH NIOTIOTHUTE]Tb-
HOTO pe3sucTopa R, yCTaHABIMBAEMOrO MOCHEJOBATEbLHO C 0OMOTKOH,
NOAKTIOYaeMOH K BropuuHbM tensm TH (cum. puc. 8). ABTOpbI HE CUNTa-
0T 3TO HEOBXOAUMBIM, MOC/IEAHUMH [IPOEKTHLIMH PSLICHAAMH YCTAHOBKA
3TOTO Pe3UCTOpa He mpemycMarpuaetcs. Kpome Toro, npu OTKIKOMEHHH
JIMHHM HaNpsDKEHHS Ha JIMHMH M LHHAX MOTYT 3aMETHO pas/ivyarbes.

W3smeHss ¢ romouibio (a3operynsTopa yriibl MOABOAUMOro Hamps-
JeHH, IPOU3BOMIAT OKOHYATEbHYIO HacTPorKy peste PKC Ha 3anannyto
ycTaBKy. 3MepsIOT yroy Mex ity 9THM HaNps>KEHUEM U TOKOM B 0oOMOTKe
pene, nomwiodeHHoi K tenam LIOH. Konrpone yrna cpabarbIBaHUA
MOXHO TIPOH3BOMMTH C MOMOILBIO BOJIBTaMIepha3ou3MepHTes THNa
BA®-85 unw ero ananoros (BA®-85M, BA®-M1 «benanekrpoMoHTax-
Hanagka», BAD-A «JleHsHepro» M Jp.). YCTaBKY MOKHO M3MEHMTD Me-
peMelleHHeM TTOBOJIKA pesie. YCTaHOBKa PEJIE-TOMOI'PA®-41M 6e3
JIOTONHHUTENBHOTO YCTPOHCTBA CHHXPOHU3ALIMH 11 ITOM POBEPKH HE MPH-
roaHa (yCTpOHCTBO CMHXPOHM3ALIMH MOXET GbITh MI0CTAB/IEHO COBMECT-
HO C YCTaHOBKOH).

Tlocie OKOHYATENHHOrO BLICTABIEHHSA YCTABOK MOBTOPHO MPOBEPS-
10T cpabatbiBaHMe pene 1o ofHoi u3 06mMoTOK. [IpH BEITIONHEHUN T1O-
BTOPHBIX NPOBEPOK M0 ITOMY HANPSDKEHHIO MOXKHO GY/IET CY/IUTH O HEU3-
MEHHOCTH YCTaBKH.
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3aTeM BOCCTaHABIHBAIOT HOPMAJIBHYIO CXEeMY BKJIIOYEHHS pelie
TMPOBEPAIOT NPaBAILHOCTD NOABOAA Lenel 1o dhasam U nonspHocTH. Yron
MEXIY NMOABCACHHBIMU Ha pelie HalpPsXKEHUAMH JOJKEH GbITh paBeH
Hymo. ITpu Heo6XONMMOCTH perynupoBKH 3Toro YEIa JIOMYCTHMO MpH-
MEHATb KOHNEHCATOPh! eMKOCTBIO 0,2-0,4 Mk® ¢ paGounm Hanp;m(egu-
em 400 B (na puc. 8 — konnencarop C). B GonburuncTse ciayyaes Oe3s
STOTrO KOHAEHCATOPa MOXKHO 060MTHCD. lanee GyneT cka3aHo, Kak W3Me-
HUTD YTOJ MEKAY BEKTOPAMH HANPSXKEHUS OQHOBPEMEHHO C y’crpaﬂe}m-
eM BuGpauuu peste. [Ipu npaBiisHOM noasone Hemneit HAMNpsKEHHA penie
He OJDKHO cpabaTkiBath. [1pH OTIUIIOHEHUH OIHOTO U3 HATIPSKEHHI, H3-
MEHCHHH NOJIAPHOCTH MOABEJEHHOTO HANPKEHHA WM Mojade Ha;x -
KEHHS JIpyrux a3 pese D0HKHO cpaboTars. P
ITpoepstor pabory usMepUTENbHBIX npU6OPOB KOJIOHKH CHHXPOHH-
3auuH. Ilokasanus BONBTMETpa JOMKHBI COOTBETCTBOBATE AEHCTBHTEb-
HOMY 3HaHEHHIO HATPSDKeHHs Ha IMHKMK. [Tpu HeoGxoaMMOCTH yeTaHaBH-
BAIOT NMOKA3aHusA MPHGOPa peryHpoBaHHEM LIyHTHPYOUIETrO pesucTopa
Eciit n03BOJISET pexuM CeTH, MOXHO NPOBEPUTD paboTy cxembl n;;u
OTKJTIOYEHHOM BBIKITIOYaTesne IMHKMK. Ecniu nuHua nocrarouno minnHas u
Harpy>x€HHas, HanpspKeHHe Ha Hel MOXeT ObITh 3aMeTHO HIKe, YeM Ha
WKHaX. B 5ToM ciryyae Hy:KHO NpoBEpHTS NOrpeIHOCTD pene K(’)HTPOJ'ISI
CHHXPOHHM3Ma. EC/IH OHa BBIXOJHT 3a IIPE/ieNbl 3aBOACKHX JOITyCKOB, M0

COITIaCOBaHMIO ¢ OpraHU3alMell, 3a1aBLei]
, BUICH YCTaBKH, M3MEHs -
poeky PKC. d ’ T pey



8. HETUNOBLIE PELUEHWA
YCTPOUCTB KOHTPOJISA
CUHXPOHU3MA

*

HMHorna NpuxofMTCs CTAIKMBATECA ¢ Bosiee CIIOKHBIMH BONIPOCaMHY,
yeM o6bl4HAA HacTpoiika cxeMsl. Jlanee MPUBOASTCS MyTH pELICHHS
HEKOTOPBIX M3 HHX.

Yerpasenne BUGpauun pesie B PEryjidpoBKa MOJIOKEHHS BEKTO-
POB HanpsukeHHi. Bo BTOPHYHOM TOKE MKOCTHBIX OTGOPOB 4acTo GbiBa-
€T BLICOKMI YPOBEHb BBICIIHX FAPMOHMK. 3TO CBA32HO C TEM, YTO Hamps-
JKEHHUE TTOBbILIEHHOH YacTOThl, KOTOpoe B OoNbllell WM MeHbILe# cTerne-
HHU BCErja eCTh B MEPBUYHO LIETH, JIErye NPOXOAUT 4epe3 KOHICHCATop
CBSI3M, ¥ YeM BBILIE YacTOTa, TeM OOJIbIIE TOK INPH TOM K€ HaMpPsLHKEHUH.
B psjie cyuaes B IEPBUYHOM TOKE yCTPOHCTBA OTOOpa COAEPKaHHUE BbIC-
LIMX APMOHHK HACTONBKO BENIUKO, YTO BO3HHKAET HE/OMycTHMas BUGpa-
uus sixopeii pene PH-55 n PH-54, npusozsiuas k HapyEHHIO 3aMKHYTOTO
COCTOSIHMS KOHTAKTOB. B 3TOM ciyuae HeoGXOAMMO NPUHATE JOTIOTHHUTE b~
HEIE MEpBI K ee ycTpaHeHuio. [l 3Toro MoxkHO YCTAHOBHTb KOHAEHCATOP

MapasuiesbHO 0GMOTKAM 3THX peJie, Hepes KOTOpbii OyAeT Ly HTHPOBATHCA
TOK BBICUIMX FAPMOHUK. B 3TOM Ciyyae TOk B 06M0T1<zix peJie OKaxeTcs
CBUHYTBIM 110 OTHOLIEHHIO K IIEPBHYHOMY TOKY YCTpo#cTBa 0T60pa, 4To
noTpebyeT BKIIoUeHHs BTopoii oGMorkH pene PH-55 Ha apyrue ¢asbi tpaHc-
dopmaTopa HanpspKEHHs, YTO MO3BOJIAET PEryHpOBaTh B3aMMHOE M0N0~
KEHHE BEKTOPOB HAIpPSHKEHHHA, IPHIIOKEHHBIX K OOMOTKaM.

dopma Toka B 0GMOTKAX peJie OTpPEENseTCs MO OCUMIOCKOITY, BKITIO-
YyaeMoMy Ha J00aBOYHBIE PE3WCTOPHI BHYTPH PeJie, YIoi u3MepseTcs
npuGopoM BA®D-85. EMkocTb kOHAEHCATOpa no‘f16npaeTc;1 OTNBITHBIM
MyTeM, HaPUMEP C MOMOLLBIO Mara3MHa eMKOCTEH € y4eTOM ABYX yC/10-
BMI: yCTpaHeHUs BUOpaLMi AKOPEH 3a CHET YTy ICHHS ¢dhopMbI KpHBOHi
TOKa B OGMOTKaX peie u obecrieyeHus cIBHra Toka B 0OMOTKax perne Ha
yron 30°. Xopowux pe3y/bTaToB MOXHO JOGUTBCS, MPHMEHHB EMKOCTH
3—5 Mx®, npu 3T0M TOK B 0OMOTKE 30 B penie cauraeTcs Ha yroj okoso
30°. IMosTomy Bropyto o6motKy pene PH-55 BMecTo BKIIOUCHHS Ha Ha-
npskenue U, . CieflyeT BKIIOYHTD Ha HATIPSKEHHUE U,, = 60 B, zameHuB
pene PH-55/130 na pene PH-55/90.
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B HeKOTOpBIX CiydasX ypoBeHs BHICIINX FapMOHHK MOXKET OKAa3aTh-
¢4l HaCTOJIbKO BLICOKMM, YTO OHH MOTYT BBI3BATb [1EPErpPY3KY TpaHcdop-
Maropa oTbopa HaNpsLKEHUS H, KaK CIIeICTBHE, NoBpexJieHne 06MOTOK
TOH unu paspsannuka. JIis ycTpaHeHns 3TUX SBIeHH I B [12] npeanara-
€TCA BKJIIOYATh KOHJEHCATOP MapajlieNbHO NepBUYHOM 06MoTke TOH.
EMKOCTB KOHZI€HCaTOpa NIpeiBAPHTENbHO MOACUHTHIBAETCA MO dopmyne

C, = ! —.
314(X,, + 1) Sa%
tgf

e R, X, — akTMBHAs U HHAYKTHBHAS COCTARMAIOMAS ONHOTO corpo-
THBJICHHS, H3MEPEHHOIO Ha OCHOBHOMH YaCTOTE CO CTOPOHBI NIEPBUYHO
o6Motku TOH npu noaxmoueHHo noaHol Harpyske BTOPUYHOM 06MOT-
Kku; 3 — pasHoCTb (a3 HanpskeHuH B 06MOTKaX pene cpaBHeHus (a3.

Hpu 3TOM onHOBpeMenHO nopassioTes BBICIIHE FapMOHHUKH Hanps-
PKCHHS CCTH W M3MEHSETCS YIoJl BEKTOPA HAMpPSUKEHMS BTOPHYHOH 06-
Motk TOH.

PerynupoBka B3aumHOro nosnoxenus BCKTOPOB HaNpsKeHHH, npH-
JIOXEHHBIX K 0OMOTKAM PeJie, MOXKET BBIMONHATLCA H3MEHEHHEM EMKOC-
TH koHaeHcaropa (+20 %) WM conpoTuBneHnem PE3UCTOpa, MOIKIIO-
H4eHHOro napannenbHo obmMotke PKC. He nckmoueHo, uto yroi Hamps-
KCHHA W3MCHUTCS CYIIECTBEHHO. B 3TOM ciyyae MOKHO 3aMeHUTD pene
PH-55/130 na pene PH-55/90 ¢ usMeHenuem €ro CXeMbI MOAKIIOUEHMS,
KaK yKa3aHo BbILLIE.

HecoorsercTBHe Konencaropos cesizn TpaHcdpopmaTopam mka-
$a orbopa nanpskenns. Vnorna npuxonures pewiats npobneMy B3a-
HMHOTO HECOOTBETCTBHS KOHICHCATOPOB CBA3H H TPaHC(hOPMATOPOB OT-
6opa HanpsokeHus. Hepenko Ha TUHMSIX 110, 220 kB npumenstores kou-
neHcartopsl Tuna CMP-5 5/\/3-0,0044 (Ha nuHum 110 kB — aBa JJIEMEeHTa,
220 kB — uetrIpe). B a1HX ciyyasx NEPBHYHbIH TOK 0TOOpa HANPKEHMS
cocrasiger 44 MA. TpanchopMaTopsl, BXOAHBLIHE B KOMILIEKT mkahos
or6opa LLIOH-1, Moru paGoTars ¢ 3THM TokoM NPH COOTBETCTBYIOLIEM
COCAHHEHHH OOMOTOK (cM. puc. 16 6), y Tpancdopmaropos TOH-201
9TO LITATHBIA pexxuM. Tpancdopmaropsi TOH-301 u TOH-302 1S Ta-
KOr0 TOKa HE NPHCTIOCOOIEHbI, HO MOXKHO IOOGPATh IOAXOAAILEE COOTHO-
LUCHUE BUTKOB 0OMoTOK. Tak, Hanpumep, y Tpanchopmaropa TOH-301
NEPBUYHBINH TOK MOXET ObITh NOAAH Ha NONHy10 06MOTKY (1800 BUTKOB).

Jnst ionmyyenus BropuuHoro TOKa, paBHOro 150 MA, BTopruHas o6MoTKa
JO/KHA HUMETD
Liw, 0,0044-1800
w, =1 =528 Bwr.
1, 0,15
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JlocTaTouHo GAH3KOe 3HAYEHHE MOXKHO MOy YHTh, HCNIONb3Yst Pery-
JIMPOBOYHBIE BHIBOABI BTOPUUHON 0OMOTKH (2 X 140 + 4 x 70). Heno-
CTATKH 3TOro crocoba — HekoTopas neperpyska Tpanchopmaropa, npu-
BOASLIAS K MOBBIIEHHOM MMOTPEITHOCTH, U OTCY TCTBHE BO3MOXKHOCTH pe-
rYJMPOBKH BTOPHYHOFO TOKA OTNIaHKaMH.

ECJIM TOK KOHJIEHCATOPA CBSI3U PEBbILIACT HOMUHATBHBI EPBUMHBIH TOK
TOH (sanpumep, kornetcarop CMP-166/ 3 0,014 Ha sasmn 110 kB co uika-
¢dom LLIOH-301), MoxkeT MpOU30MTH Neperpys3ka TpaHcdopMmaTopa rnepsrY-
HBbIM TOKOM. B 3TOM cITyuae Hy*HO YMEHBIIMTb KOJTMYECTBO BUTKOB MEPBUY-
HOW OBMOTKM. B 1aHHOM ClTyuae MOXHO HCIIONB30BaTh YacTh OOMOTKH —
520 purkos. [Tpu nepsiHoM Toke 0,28 A 1151 NOTyyeHHs BTOPUHHOIO TOKA
0,15 A Ha BTOpHUHO# 0BGMOTKe Hy)KHO HMeTb 967 BUTKOB. JIoCTarouHo 6113ko
K 9TOMY 3HAUEHHIO HAXOJMTCs 4acTh 0OMOTKH ¢ 980 BuTKamu. BO3MOXHOCTH
peryIMpOBaHHs BTOPHYHOTO TOKA NPU 3TOM TAKKE OFPAHHHECHBI.

B ofoux crnyuasx perynuposky BropuuHoro toka TOH B cTopoHy
YMEHBUIEHHA MOXHO BBIMOIHUTbL C MOMOLUBIO HIYHTHPOBAHUS BTOPHY-
HOM OOMOTKM aKTWMBHEIM CONpPOTHBIEHHEM. Eciu ke TOK nosydaercs
HIDKe HOMHHATLHOFO, MOYKHO BbITIOJIHATE BHIPABHUBAHHE TOKOB B OOMOT-
Kax U POBEPHUTH YCTABKY pelie B MOHOM CXEME, Kak GbUIO OMHUCAHO BhILLIE.
TH pelueHHs MOXKHO MPUMEHST TONBKO Kak BPEMEHHbIE 10 MprHodpe-
TeHus: 060pyAOBaHHs, COOTBETCTBYIOLIETO MPOEKTY.

KpaiiHe He:KeNaTe/bHO IPUMEHSTH LYHTUPOBAHHE NIepBUHOH 00MOT-
KM aKTHBHBIM COMPOTHBJIEHHEM, TaK KaK OOPBIB PE3UCTOPA MOXKET NpH-
BECTH K Meperpyske 1 NoBpeXaeHHIo TpaHchopMaTopa.

Pacumpenue yria G6iaokupobku pesie PH-55. B coorsercTsum ¢
TEeXHUYECKWMHM JaHHBIMH MakcHMasbHasi yCTaBKa Mo yrly cpabarbiBa-
HUSl pelle KOHTPOJIA CHHXpoHH3Ma THra pese PH-55 — 40°. Ecin Heobxo-
JIMMO BBITIONHUTB Ha penie ycTaBKy Gostee 40°, To creyeT aubo npume-
Huth peie PCO-11, PCH®-12, au6o ucnop3oBarh OfHY U3 NPUBCACH-
HBIX HHIKE METOAMK pacilMpeHHus yria OIOKUPOBKH.

U3 suipaxkenuit (24) u (25) cneny-
eT, 4TO yroj cpabareiBaHus pene
PH-55 3aBMCHT OT ACHCTBHTEILHOIO
3HAYEHUA HaNPSHKEHUH, MPUIOKEHHBIX
x o6MoTkam. Ha 3ToM 0cHOBaH MeTo/1
pacUIMpeHHs JUana3oHoB cpabaThbiBa-
Hus pese. Ha puc. 31 nokaszaHo usme-
HeHue yria cpabaTbIBaHus NPHU Mporop-
LMOHAJILHOM CHIDKEHUH HANPOKEHUS HA
IByX OOMOTKaX.

Ecnu k kaxioH oOMOTKe perte noj-
BECTH HaNpsiKEeHUs B PABHOH CTETNCHH

Puc. 31. BexTopHas auarpamma
pene PH-55 npu u3MeHeHUH
HanpsHKeHHH
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MEHb
et LLI€ HOMUHAJILHOI'O, TO IS COXpaHEHHs U, yron o momkeH coot-
TBEHHO yBENMIHUTLCS, T. €. hopmyrna (23) np';lMeT BH]I

Use, =const =n2U, _sin k7a, (35)

rae k —
na . KO3 GHIUHEHT OTHOCHTENTBHOrO H3MEHe M yIia cpabareiBaHus:
I[Hd)q)mmem OTHOCHTEJILHOTO U3MEHEHMS HATPSKEHHSI cpa6errLIBaHm,
. ):(1 noquem/m yrna cpabateiBanus 80° Ha ycrapke 40° (k = 2)-
N Ao €H ObITb pasen 0,53, cneposarensho, A NOJTyYeHHs Ha pene
finana ;::eyCTaBox, B 2 pa3a NpeBbILIAOIIEro 3aBOJICKOM, K KaxKnoii o6
KOHTPOJIA CHHXPOHHM3Ma JI0 i
JDKHO ObITh NpuoseH
JKEHHE IPUMEPHO B 2 pa3a M ranto no
€HbIIEE, YEM COOTBETC
3aBOJACKOI IUKase. ’ Toliee yeranie no
b
6Hp£gr c};l\(’lyiﬂbl.lleﬂl/l}l TOKa B OOMOTKE pelie, HOAKIIOYEHHON K TOH, BrI-
o BETCTBY1OIIME oTraiiku TOH. V Tpancdopmaropos TOH-301
) 3
e AL 5TOrO NPEAHA3HAYEHBI BEIBOABI CTOPOHbI 0,075 A BTOpHY
, -
noe IOI\I/IOTKH TOH-201 coenunsiorcs nocnenoBarensHo. Beixoa
Ton- 06Mz:)onx<eﬂ ObITh 3a1yHTHPOBAH pesncropom. Ins ymenblieHus
TKE pelie, NOAKIIOYEHHOI K
LeMAM TpaHchopMaro
Toxa pa Hanps-
pen If)[ SCOHCOMI/IHaHbHBIM HanpsoxkeHnem 100 B npumensiror pe3HCTpOp
-oU conporuenenuem 2000 Om i
BKJIIOYAEMBIH Mocie/10
JooP30 ¢ 2 , JIOBATEILHO
OH penie, ampu U, = 60 B ~ pesucrop [TDBP-50
HueMm 750 Om. 3anannas eTammeTon
naew 750 . YCTaBKa 10 yriy cpabarbiBaHUS BBICTABISETCS
o TIyTEM, TIPUYEM OHA MOXKET HE COBNAAATh CO LIKAIOMN pene
GaT],IBa;:{ I1:14;)nepm/13Mpoaalmoro TaKHM 00pa3oM pesie HanpsbkeHHe cp.a-
TIPU TIHTAHHH OJHOH 06MO
TKH MOXKET ObITb GOMBIN
AE€HHOIO0 HOMHHAJILHOIO H ¢ pone
alpsHKEHUS |, CIIEAOBATEN
bHO, TaKoe pej
HE MOXET ObITh UCNOJB30 ’ , o
BaHO JUIS KOHTPOJIS HAPSK
ne psokenus. Ecnu B apy-
" ;l( cng:ag;c 6e3 koHTakra pene KOHTPOJIst HANMPSDKEHUS HA LIMHAX PI-;Z[
ﬂeH.H Ele 1; Ta6Mo>11<5Ho 060HTHCD, 31eCh OH 06s3aTeeH. HanHsbie, npuse-
et 1. 19, IS 3THX pete HENPHEMIIEMBI, U peJie He MOTYT OBbITB
T IPOBEPEHEI IToAauel H
alpsKEHHS B OHY 06M
NPOBEPKH NMPaBUNLHOCTH o o
NOAKIIIOUEHUS peie B CXeM
HENOCTATOYHO HC-
KJIIOYEHHS OJTHOTO U3 Har 7 , .
PAXKEHHH, 1019 cpabaThiBaHus
o pene HeoOxoauma
ILB :3 ;?)npxmeﬂm B OZIHY M3 0OMOTOK ¢ 06paTHOIi TIOJISIPHOCTERIO
e ;1;}{0 PacilMpeHue 1ManasoHa yCTaBoK ¢ OMOLIbIO AOMONAHH
JIe KOHTPOJISI CHHXPOHH3 .
Ma. Ha puc. 32 npuse
. JIEHa CXeM
nonlli:.r::}oqe%m pene K eMkocTHOMY 0TGOpy Hanp;mceﬂmp :
TN j '
ey c; MOTkH pente PKCI, PKC2 nanpsixennem 30 B TOJAKTFOYEHB]
s H)Ke,H Top(a; 0OMOTKa OZIHOTO M3 pernte nomKHa GbITh HOAKITIOYEHA K
nar lg > Hto U, , a BTOpas — UCO, HO ¢ obpaTHoi NOJIIPHOCTBIO. Pa3z-
e koHTakTel PKC coepunsirores napajiieNibHO
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VYcTaBka, KOTOpPYIO HeOOXOAMMO BBICTaBUTH Ha KaKIOM U3 pesnie PKC,
paccuuThiBaeTcs no Qopmyie

a, =, ~30°, (36)

rae acp — YCTaBKa 110 yrny CpaGaTBlBaHHSI, BbICTaBJId€Mas Ha pene;

aym — 3aJlaHHasd yCTaBKa.

BekropHhas auarpamma rpu 5ToM MMeeT BUJL, IPUBEIEHHBIN Ha puc. 33.
30HBI paboTEI pesle KOHTPONS CHHXPOHH3MA B3aUMHO I1ePEKPHIBAIOT-
cs. Bexropamu /-3 orpanuueHa 3oHa paboTbl ofHOTO peie, 2—4 — BTopo-
ro. Bekropsl /—4 OrpaHA4KBAIOT 30HY pabOTHI, OXBAaTHIBAEMYIO ABYMs
pene. Tak kax Bektopsl Hanpsxenus ~U, u U, passepHyTs! Ha 30° oTHO-
CHTEJIBHO BeKTOpa —/,, MPOTHUBOIONOXKHOIO BEKTOPY TOKA €MKOCTHOTO

ot6opa, npu ycrapke 40° Ha KaXIOM peJie CyMMapHBIR yroJi cXeMsl Oy-
JE€T cOCTaBNATh 70°.

NMPUNTOXXEHUE
.

@®opMa NPOTOKOJIA HAJAAKH €eMKOCTHOTO 0T60pa HanpsyKeHusl

MunTonsHepro Poccun

PAO «EDC Poccun» (npeanpustue, 00LEKT)

B nannoM ciryuae npuseneHa cxema 11 NOAKITFOYEHHH 0TOOpa Hanpsike-
Hus K (ase 4 maHrm. Ecnu ke oH Gyzer nonxmodeH K Apyroii dase, Heobxo- (OpraHM3aLKs, BHIIONHABIIAS (MpucoentHEHKE)
AMMO Ha 06MOTKH 2—4 pene PKC1 u PKC2 nopiath HanpsbkeHus apyrux ¢as. MpoBEpKY) « » 200 T.

Hanazaka v nposepka pabouuM HanpsHKEHHEM CXEMBI C IByMS pejie -
OPHHUMITHATEHO HE OTJIMYAETCS OT CXEMbI C OTHHM perie.

ﬁ B IIPOTOKOJI
/P

KC TR mssos—eseeenio NpPOBEPKH NPH HOBOM BKJIIOYEHHH cXeMbl 0TGOpa HaNpsKEHHUS
1. OcHOBHBIE TEXHUUECKHUE JaHHBIE
1.1. Jluduu
HoMuHansHOe nepeMeHHOE MecTo ycTaHOBKM
Twun xoH#eHcaTOpa CBA3N
""""""""" Hanpskenue, B KOHJEHCATOpa CBA3N

Puc. 32. Cxema ueneii or6opa

1.2. IlIkaca orGopa HanpsKeHus!

HaMpADKCAKA PKC2 [ PKCT_| g oo oy
C UCITOJIE30BAHUEM IBYX pEIIC P H OBo3HayeHHe T Konuuectso Toaxmouen
KOHTpPOJIA CHHXpOHH3Ma .k ananeane 10 CXeMe n ucnons3yeMeix TOH | coBmecTHO ¢
U, 1 30ua padoTs BA
PKCT o
. 1.3. Pene
_,Uc -
Il M HOMHHAT
Pene Tun pene WYHTHPYIOHIWX Obosnase- Mecto
. -2 HME N0 CXeMe | YCTAaHOBKH
j e PE3UCTOPOB

Pene koHTpONs Ha-
npsYKEHNs Ha JTMHUH
Pene KOHTPOIA CHH-
XpOHH3Ma

1 “ ST~ -- 3 > -I1
\
' . - Puc. 33. BekTtopHas auarpaMMa

U o
VN 8 pacrpeze/ieHUs HalpsKeHHH
\ SoHa paGoTel g cxeme, IPUBENECHHON HA pHC. 32

4 PKC2
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2. B cxeMe BbINOJIHEHDI HU3MEHECHUA, YCTAHOBJICHbI JOIIOJITHUTECIIbHbIE
PE3UCTOPbI U KOHAEHCATOPBI

3. CocrosiHMe anmapartypbl ¥ KOHTaKTHBIX TOBEPXHOCTEH perie no pe-
3y/IbTaTaM OCMOTPAa U MEXaHUYECKOH peryMpoBKH

4. VIamepeHue M HCTIbITAHHE W30JISLIAH
4.1. ConpoTHBIeHHe W3OIALUH BeeX Lernel oTbopa HanpsiKeHHs OT-

HOCHTEJILHO KOpIyca ¥ Mex 1y coboii H3MEPEeHO MEroMMeTpOM B
W COCTAaBINSiET:

ConpotusneHue
OneMeHT cxeMbl 30 LMY

ConpoTusiieHre H30NALHUU
OTHOCHTEJTBHO 3MEKTPHUYECKH

OTHOCHTENIbLHO KOopnyca HE CBA3AHHBIX Lieneit

Hpoccens
TOH 1, nepBuynas odMoTKa
TOH 2, nepBuunas obMoTka

TOH 1, Bropuunasg obMoTka
TOH 2, sropnunas o6MoTka

PacueTHble dopmyIibl
Z=%,Om; X=vZ*-R*,0m; L=£,FH;W=2TCf=314-
1)

Hopma L — 100 MI'n.

5.2. TIpoBepka KOHAEHCATOPOB

U,B I, MA X., kOM C, nd

Penefinas annaparypa

ITpumeyanue. [IpoBepka H30MALMH BHINOTHAETCS METOMMETPOM
500 B nocne npoBepKH OTCYTCTBUS 3aMBIKAHHI HA 3€MJIIO OMMETPOM.

4.2. amepeHo conpoTHRIeHHE H30JISIUMH IIEPBUYHON Y BTOPHYHOM LIEMH
B c6Ope OTHOCHTENIBHO KOpMyca M AEKTPHYECKH HECBA3aHHBIX LETEH.

Llene Hsonsuns He meHee, MOM

IlepBuunas

Bropnunas

4.3. TIpoBepeHa aneKTpryecKas MPOYHOCTb H3OIALUMU OTHOCHTE b~
HO kopmyca HampsxeHdeMm 1000 B, 50 I'n B Teuenne 1 mun. [pu sTux
HCIMBITAHHAX CTATHYECKUE Pelle OTKIIOYEHBL.

4.4. TloBTOpPHO MPOU3BEAECHO U3MEPEHHE CONMPOTHBIIEHUA U30JISLIHH
uenei. 3HaueHUs CONPOTHBIEHHH OcTaJIUCh O€3 H3MEHEHHUH.

5. Ilpoeepka xapaxrepuctik LHLIOH
5.1. IlpoBepka npoccens

LA U,B Z,0m R, Om X, Om LTH

PacueTHble $opMybl

Xc=£,OM;C= L , .
{ wX

Hopma C = 30000 n®.
5.3. [IpoBepka pazpsaHHKa
[Ipo6uBHoe HanpsokeHue paspsaHuka U = kB.

5.4, ConpoTreiieHde pe3ucTopa R N3MEpeHO MOCTOM MOCTOSHHOIO
toka (ILIOH-1, HIOH-2).

R =
5.5. TIposepka TpaHchopmaropos oT6opa Hanpsukenus (TOH)

5.5.1. IlpoBepka BosbT-amnepHbIx xapakrepucTuk TOH.
HanpskeHHe NMoaHo Ha MepBUYHYI0 0OMOTKY, BTOpHUHas 0OMoTKa
pa3oMKHYTa.

Hanpsokenue, B
Tok, MA [Mpumeuanue
50 75 100 150 200 250
TOH 1
TOH 2

5.5.2. IlpoBepka HAEHTHYHOCTU NepBUYHBIX oO6MoTok (LIOH-I1,
IIIOH-2, IIIOH-201).

[TepBHuHbIE OOMOTKH BIJIOUEHB! MapajiesbHO, YCIOBHS NPOBEPKU
TE Xe.
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Hanpsokenue, B
Tok, MA Ipumeuanue
50 75 100 150 200 250
TOH 1
TOH 2
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5.5.3. [IpoBepka WaeHTUIHOCTH BTOPHUHBIX 0OMoTok (LIOH-201).
BropuuHbie 06MOTKH BKTIOUEHBI IAPANJIEILHO, HANpshHKeHUe NOJaHo
Ha NEePBUYHYIO OOMOTKY.

Hanpsikenue, B
Tok, MA Ipumeuanue
50 75 100 150 200 250
TOH 1
TOH 2

5.5.4. Ilposepka ko3ddumenTa rpancopmanun TOH 1

Koad¢mumenr
Tepsnunas o6MoTKa Bropuunas obMoTka

TpaHCchopMaLMH

Tox, A Knemmet Tok, A Knemmbr

5.5.4. Ilpoeepka koadduumenra tpanchopmanun TOH 2

Koadduumenr

Tepuunas o6MoTKa BropniHas obmoTka

TpaHchopMauuu

Tok, A KneMMbl Tok, A Kiiemmsl

5.5.5. IlpoBepka npaBuILHOCTH BBITIOTHEHHA OTIAEK BTOPHYHOH 06-
motku TOH .

Ha nepsuunyto odomorky TOH nonano Hanpsxenne U= 100 B.

Hanpsxenue Ha Bropu4Hoit oOMOTKe:

BuiBoibl 0GMOTKH
Hanpsxenue, B | TOH 1
TOH 2
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6. IlpoBepxa pesie KOHTPOJII CHHXPOHHU3MA
6.1. [poBepka pene no wkane u Ha paboueil ycraske

3aKuMb Hanpsxenne, B Yrom, rpan. Koadunuenrt

0OMOTOK Usp Usoss 3ep Seoms BO3Bpara
24
6-8
24
6-8
2-4
6-8

YcraBka, rpaj.

Pabouas

6.2. TIpoeepka noaspHocTH OOMOTOK pene
OnHONONAPHBIMHU 32)KHMaMH SBIIAIOTCS

6.3. [IposepeHa paboTa KOHTAKTOB Ha OTCYTCTBHE Bu6paunn
BuGpaiiuu He HabmrODaN0Ch.

7. llposepka peie KOHTPOIJS HANPSXKESHNSA HA IMHHU

7.1. IlpoBepka nHana3zoHa LKAl pejie U HACTPOHKa Ha 3aAaHHYIO
yCTaBKy

YcraBka 1o PacuetHas Tok, MA
mkane B, A ycTaBka, MA Ly

Koadpduument
BO3BpATA

Tun pene
1!0’]5

7.2. IlponsBeaeHa NpoBepka pesie Ha OTCYTCTBUE BUOPALIMH KOHTAK-
TOB Ha paboueii ycTaBke.

Bubpaius oTcyTCTBYyeT, Lenb KOHTAKTOB He Pa3MbIKASTCS U Mapa-
MeTpbI pele He U3MEHHITUCh.

8. TIposepka 1LIOH oT nocTOpOHHEro UCTOUHHKA B MOJIHOM CXEME.

[Tpu nonaue pac4eTHOro NEPBUYHOIO TOKA OT MOCTOPOHHETO MCTOU-
HHUKA B IEPBHYHY10 0OMOTKY [ = A.

neps
M3mepeH TOK BO BTOPHYHOH 0OMOTKe L= .
HanpsxeHue Ha oO6MOTKE pejie KOHTPOAS CUHXPOHM3Ma
UPKC p—
8.1. HaCTpOHKa YCTaBKU peJjie KOHTPOJA HaNpPsKEHHUS.
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Tok yepe3 KOHIEHCATOP CBSI3H, COOTBETCTBYIOIINI cpabaTbIBaHHIO
pene, onpenenseTcs no dhopmyne

[ = U,0C,.
KC — \/— ’
3

rae U, - 3anaHHO€E NEPBUYHOE HANPSHKEHUE CPabaThIBaHHS.

Ipu nopaue pacyeTHOro Toka B IEPBUUHYIO OOMOTKY HalpsbKEHHE pelle
KOHTPOJIA HANPSDKEHMS, COOTBETCBYIOLIEE ero cpabarbiBanmio U, =

9. IIposepka HIOH B rmosHo# cxeMe pabouHuM TOKOM

9.1. Tok Bo BTOpHUHO#H 06MoTKEe TOH I

Hanpsoxenne Ha 0OMOTKe pesie KOHTPOsIS CHHXPOHH3MA prc .

9.2. U3MepeH u BbICTaBIEH TOK B OOMOTKE pesie KOHTPOIs CHHXPO-
HHM3Ma, NoAKIoYeHHOH k oOMoTke TH Ha wimnax, I=

9.3. Yron Mexay HanpsyKeHUIMHU Ha 0OMOTKAax pelie KOHTPOJIs CHH-
XpOHHM3Ma BBICTABIIEH

ITocne perynupoBKH HOBTOPHO nponepenu naJeH1s HanpsuKeHUH Ha
peJie KOHTPOJIS HaNpPSKEHHS U pesie KOHTPOJIsl CHHXPOHM3MA.

9.4. I1pu nonksIo4eHHH OJHON OOMOTKH peJie KOHTPOJS CUHXPOHH3-
Ma K BKJIFOUEHHOMY 110 HopMasibHOH cxeme HIIOH u nogade Bo BTOpYtO
00OMOTKY, OTCOEAMHEHHYIO OT CXeMbl, Uepe3 (a3operynsaTop HarpskeHHs
OT NMOCTOPOHHET0 HCTOYHHKA (3HAUEHHUS HAMPSKEHUs TOJDKHBI COOTBET-
CTBOBATb NPOTEKAHUIO N0 OOMOTKE TOKa, PABHOTO M3MEPEHHOMY B 11. 7.2)
BBICTaBIICHA 3a/laHHas YCTaBKa 110 YTy cpadarblBaHus

10. BoccraHoenena HopMaibHad cxemMa BKIIIOUEHHS pesie KOHTpOJ]ﬂ
CUHXpPOHHU3Ma. Perte KOHTpoIIs CHHXPOHH3Ma HaXOIUTCS B HecpaboTaHHOM
COCTOSHUH. Pelte KOHTPOJIS HATHYKA HANPSOKEHUs HaXOAUTCs B cpaboTraH-
HOM COCTOSIHHH W HEIOMyCTUMOH BUOpallMi KOHTAKTOB He HalMonaercs.

11. TTposepena paboTa KOJIOHKH CHHXpOoHU3aLMH. [TokazaHus BOIBT-
MeTpa KOHTPOJIsl HalpPSA>KEHUsS Ha JIMHUH BbICTABJIEHbl PABHBIMU [10Ka3a-
HHSIM BOJILTMETpa KOHTPOJIS HATPSDKEHUs Ha LIMHAX.

12. TIpoBepeHa paboTa BLICOKOUACTOTHOrO KaHaJla i UCHE3HOBEHHE TOKA
BO BTOPHUHBIX LIEMAX 0TOOpa MpH 3aMblKaHWM pyOwTpHiKa B ikady LIIOH.

3axkaouenue

[TpoBepky npousBoaHIHN
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« » 200_r

CNUCOK JIUTEPATYPbI
*

1. TIpaBuna yCTpoiicTBa 3NEKTPOYCTaHOBOK (ITY3). — 6-¢ u3a. —M.: Duepro-
aromusaart, 1985. '

2. MeTognueckue yKa3aHus 110 TEXHHYECKOMY 00CITyXUBAHHIO PEJie KOHT-
pons cunxponusma PH-55. MY 34-70-062-84, ~M.: CIIO Corosrexanepro, 1984.

3. IIpaBuJjia TEXHHYECKOTO 00CIYKHBAHKs YCTPONCTB pENeHHOM 3T,
37MEKTPOABTOMATHKH, AUCTAHIMOHHOTO YNIPABIEHUA W CUTHATTH3ALMH 3JIEKTPO-
cranuuii 1 nogcranumii 110-750 xB. —M.: CITO Corozrexanepro, 1989.

4. TunoBasi HHCTPYKIMA 110 OPraHM3aLli{ U IPOU3BOACTBY paboT B yCTpOii-
CTBaX peJIeHHOM 3aUUTHI K 3NEKTPOABTOMATHKH 3IE€KTPOCTAHLMHA H NOACTAHLUAH.
PJ134.35.302-90.— M.: CIIO OPI'P3C, 1991.

5. Benukor B.A. Ilepexonnsie 37€KTPOMEXAHNUYECKUE MTPOLIECCHI B AJIEKT-
puuecknx cucTeMax. — M.: Beret. k., 1970.

6. Beprosuu MLA., Tnaasiiues B.A., Cemenos B.A. ABTOMaTuKa 3HEProcH-
cteM. — M.: DHeproaromuszar, 1991.

7. Boropaa A.M., Hazapos HO.I. ApToMaTH4eckoe MOBTOPHOE BKJIIOYE-
Hue B SHEprocucTeMax. — M.: DHeprus, 1969.

8. Texunyeckoe o0CnyXuBaHUE peNeiiHON 3aIMTHl U aBTOMATHKM 3/1EKT-
pocTaHLMii U 3ekTpudeckux cetedl. — U. 1: DnektpomexaHuyeckue pene. — M.
Hzn-so HI] SHAC, 2000.

9. TexHuueckoe o0CITy)KHBaHUE peJleiHON 3alIUTLI M ABTOMATHKH JJIEKT-
poctaHuuii ¥ snexrpuyeckux cereil. — Y. 3: Ctarnueckue pene. — M.: M3x-Bo
HI]3HAC, 2000.

10. TexHu4eckoe 06CTy>KUBaHHE PEIEHHOM 3aMMTEI M aBTOMATHUKH 3JI€KTPO-
CTaHUMH M 3eKkTpuueckux cereif. — Y. 4: Dnexrpoasromaruika. — M.: H31-Bo
HIJ BHAC, 2000.

11. OBunnnuxos B.B. Asromarnueckoe NoBropHoe BKioyeHue. — M.: HT®
Buepronporpecc, 2001.

75



12. IlIniiko C.A. O6ecneueHue paboTocnOCOGHOCTH YCTPOUCTB CUHXPOHY-
3alMH, MOAKNIOYEHHBIX Yepe3 KOHAEHCATOPbl BEICOKOYaCTOTHOM CBA3M // JnekT-
puyeckHe cTaHuuu. — 1978. —Ne 1.

13. Masniit A.C. EMKoCTHBIE 0TOOpBI HanpsDkeHus // DIeKTpUYECKUe CTan-
uun. — 1978. —Ne 6.

14. YepHona I0O.P. Pacuer ycrpoiicTs orbopa HanpsbkeHua mis ueneit ATIB
Y CUHXpOHM3aLMH // DnekTpryeckue cTaHumu. — 1973. - Ne 1.

15. TunoBoe npoektHoe pemmenue 407-0-164 Cepepo-3anagHoro ot/erie-
HUA DHEProceTbNPOEKT ¢ U3MeHEeHHAMH oT 27.12.2000.

ISBN 5-93196-164-X

7859311961644

T1pou3BOACTBEHHO-IPAKTIIECKOE M3aHHE

" Cocmasumenu
Hopoxuux Esrennii Feopruesny,
Jopoxuna Tatbsana Hukosaesna

CXEMbl ANB B 3JIEKTPUHECKUX CETHX:
NCNOJNIb3OBAHUE EMKOCTHOIo
OTBOPA HANPSXKEHUSA

NPAKTUYECKOE NOCOBUE
L 4

Penakrop JI.JI. JKoanosa
XynoxectBeHHbl# penakrop B.E. Nopun
Texunueckuii penaxrop JK. M. I'onybeea

KomnslotepHas BepcTka u rpadpuxa M.A. Torokrosoi
Koppekrop #.H. baxanoea

Jinuensus Ne 071727 ot 01.09.98.

CaHHTapHO-3MHAEMHOIOr HMECKOE 3aKITIOUEHHE
N 77.99.02.953./1.000626.02.02 01 04.02.2002 .

[Moanucauo B nevats 03.07.2002. ®opmar 60x90"/ 1.
Bymara ocernas. lapaurypa Taitmc, [1eyars odcerHas.
Yen. ney. 1. 5,0. Yu.-u3a. n. 5,1.

Tupax 10 000 axs3. (1-i 3aBon 1-3 000 3k3.). 3akaz Ne 231.

3A0 «Hsnarenscto HI] SHAC».
115201, r. Mocksa, Kamupckoe ut., 5. 22, xop. 3.

Ten./daxc: (095) 113-53-90, 234-71-82.
E-mail: pr@enas.ru
www.enas.ru

Orneyarano ¢ roToBbIX AMano3uTHBoB B GIVI1
Mockogcxkoit Tunorpadun Ne6
Munucrepctsa PO no aenaM neyaru, TenepaiuoBelianus
W CPEACTB MAaCCOBBIX TENIEKOMMY HUKALIHIA,
115088, r. Mocksa, yn. KOxuHonoprtosas, 24.



PHAC] «U3NATENLCTBO

HOPMATUBHO-TEXHUYECKAA

>MNPABUNA TEXHUYECKOW SKCMNYATALIUU
BJIEKTPUYECKWUX CTAHLIUIA U CETEN
POCCUNCKOW GEAEPALIUN. PO 34.20-501-95, -
15-e u3a. cnam. n gon. — M., 2002.

>MOCOBUE ANA U3YYEHUA NPABUN TEXHUYECKOM
3KCMYATALIUU SNEKTPUHECKUX CTAHLIMIA U CETENA
(BNEKTPUHECKOE OBOPYAOBAHMUE). - M., 2002.

»MOCOBUE AJ19 U3YYEHUSA NPABUN TEXHUYECKOMN
SKCNMNYATALIMU SJIEKTPUMECKUX CTAHLUIA U CETEN
(TENJIOMEXAHUYECKAS YACTb). - M., 2001.

>NOCOBUE AN USYYEHUSA MPABUT TEXHUMECKOMN
3KCMTYATALUN SNEKTPUMECKUX CTAHLIUIA U CETEN
(ONEPATUBHO-AUCNETHYEPCKOE YNPABJIEHUE). -
M., 2001.

>MPABUJIA YCTPOWCTBA 3JIEKTPOYCTAHOBOK ([1Y3). -
7-e naa. Pasa. 6. nekTpuyeckoe oceelleHue
Pasg. 7. SnekTpoobopyposaxune crieunanbHbiX YCTaRHOBOK
(M. 7.1n7.2).-M., 2002.

>NPABUNIA YCTPOWCTBA 3JIEKTPOYCTAHOBOK (NY3). -
7-e napa. Paaa.1. O6wme npasuna (r. 1.1, 1.2, 1.7, 1.9)
Paapn. 7. SnekTpoobopynoBaHue cneunalibHbIX YCTaHOBOK
(rn.7.5,7.6,7.10). — M., 2002.

»0OBbEM U HOPMbI UCMbITAHUA 9NEKTPOOBOPYL,OBAHUA.
PA 34.45-51.300-97. -

6-e naa. ¢ n3m. (no coct. Ha 01.03.2001). — M., 2001.

»>TEXHWYECKOE OBCNY)XXUBAHUE PENEAHON 3ALLUTDI
N ABTOMATUKU INEKTPOCTAHLIUA
U SNEKTPUHECKUX CETEN:
B 4 yacTax:
Y.1: QnekTpoMexaHudeckoe pene. - M., 2001.
Y.2: Pene anddepeHumancHbix , HanpaBneHHbIX ¥ GUNLTPOBLIX
3aumT. - M., 2001.
Y.3: Cratuueckoe pene. - M., 2001.
Y.4: 3neKtpoaBToMaTuka. — M., 2001.

HL SHAC»

U METOOUYECKAA JINTEPATYPA

>»NPUMEHEHUE U TEXHUWYECKOE OBCNYXXUBAHUE

MUWKPOMPOLIECCOPHbLIX YCTPOWUCTB

HA 3JNIEKTPOCTAHLIUAX U B 9NNIEKTPOCETHX.

B 4 vacTax:

Y.1: duKcupylowme MRAUKaToOPbE 419 onpeeneHns Mect
MoBpexXaeHUi Ha BO3AYLLUHLIX TMHUSX 3/1eKTponepeaaqn.—
M., 2001.

Y.2: YcTpoitcTBa pefieiHON 3atuThl U aBTOMaTUKu
pacnpepenunTencHbIX 3neKTpuyeckux ceten. — M., 2001.

Y.3: icnbiTaTeNbHble YCTaHOBKU 4151 NPOBEPKN YCTPOUCTB
penernHoi 3alWmThl M aBTOMATUKK (cepun «YPAH»,
«HEMTYH», «CATYPH»). — M., 2002.

Y.4: UcnbiTatenbHble YCTAaHOBKU A719 NPOBERKN YCTPOWCTB
peneiHoi 3alWmThLl U aBTOMaTUKK (cepns «<PETOM»). —

M., 2002 .

»CXEMbI BKJTIOMEHUSA CHETYUKOB 3JTIEKTPUHMECKOMN
SHEPTUW: MpakT. nocobune. - M., 2002,

»TEXHUYECKOE OBCJZTY)KUBAHUE TPAHCOOPMATOPOB TOKA
N HANPSDKEHUS. - M., 2002 .

»CBOPHUK HOPMATUBHbIX U METOOUYECKUX JOKYMEHTOB
no UBMEPEHUAM, KOMMEPYECKOMY
N TEXHUYECKOMY YYETY SJIEKTPUYECKOW
SHEPI'MU N MOLWHOCTMWN. - 2-e n3a. nepepab. 1 gon. ~
M., 2002.

»CBOPHUK HOPMATUBHbIX, MTPABOBbLIX AKTOB
1 BEAOMCTBEHHbIX AOKYMEHTOB
Mo PErYJIMPOBAHUIO SNEKTPUYECKOW SHEPTUN
B ABAPMWHbIX PEXXUMAX PAEOTbI CUCTEM
SJIEKTPOCHABXEHWUSA U PABOTE
C NOTPEBUTENSAMU -HENNATENbLWUKAMM. - M., 2001.

NPUOBPECTHN KHUIK MOXHO
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Elshl¥ «M3OATENLCTBO HLl 3HACH

HAYYHO-TEXHUYECKAS JINTEPATYPA

- »KoukmnH B.U., Heuaes O.1. TPUMEHEHUE CTATUMECKUX
KOMMNEHCATOPOB PEAKTUBHON MOLLLHOCTH
B SNNIEKTPUYECKUX CETAX QHEPTOCUCTEM
N NPEANPUATUIA. - M., 2001.

>»0B4apeHko H.U. ABTOMATUKA SJIEKTPUHECKUX
CTAHLUNA U SNEKTPOSIHEPIETUHECKUX
CUCTEM / lNoa pen. A.d. Obakora. - M ., 2001.

»Pa6uHoeny M.A. LUOPOBAAl OBPABOTKA UHOOPMALIUHA
anga 3A0A4Y ONEPATUBHOTIO YNPABJIEHUA
B SJIEKTPO3HEPIETUKE. — M., 2001.

»Anekcees B.A. ONNPEAENEHUE COCTOAHUSA
(AUATHOCTUKA) KPYTHbIX TYPBOI'EHEPATOPOB. -
2-e n3p. nepepab. u gon. —~ M., 2001.

>Anekcees b.A. ONPEAENIEHUE COCTORHUSA
(AUATHOCTUKA) KPYNMHbLIX TMOPOTEHEPATOPOB. —
2-e u3g. ctep. — M., 2002.

»Anekceer b.A. ONMPEOQENEHUE COCTOAHUSA
(AUATHOCTUKA) KPYNHbIX CUNOBbIX
TPAHCOOPMATOPOB. - M., 2002.

»CepebpsaHukos H.U. u ap. TMAPOAKKYMYJTUPYIOLLUE
SNIEKTPOCTAHLIUU. CTPOUTENIbCTBO
N 3KCNNYATALUSA SATOPCKOM FA3C. - M., 2000.

CIMIPABOYHUKU U CJIOBAPU

»CNPABOYHUK PYKOBOOAUTENSA, PE®OEPEHTA, CEKPETAPS:
noaAroToBkKA U OdOPMJIEHUE AOKYMEHTOB A1 OPTAHOB
BJIACTU POCCUACKOIK ®EAEPALMU. — M., 2000.

»AHIN0-PYCCKUA CNOBAPb KOMMEPYECKUX TEPMUHOB
(ans anekTpoaHepretuku) / Coct. B.A. CemeHoB. — M.,2001.

»AHINO-PYCCKO-HEMELLKO-®PAHLLY3CKWUA CNNOBAPb
NO ANEKTPO3HEPIETUKE / CocTt. B.A. CemeHoB,

H.U. MapkuH. - M., 2001.
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