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PETYJIAITOP YUCJIA OBOPOTOB IJIA 3JIEKTPOMHCTPYMEHTA

W BLITOBOT'O 3JIEKTPOOBOPYZIOBAHVA, BKIHYAEMbBIX B CETh
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. INoscHenua K cxeme

J7a mpocTasd cxeMa ofHoIonyneproAzoro da-
30BOrO YNpEBJIEHHS THPHCTOPOM TIO3BONSET U3Me-
HATH CKOpPOCTh BpAlISHN® NOPTATUBHOIO PYUHOrO
3MEKTPOMHCTpYMEHTa H 3neKTpopswurarenefl Gomp-
HIHCTBA SNMeKTPoOBITOBRIX NMpubGopoB. OHa npume-
HUMa U151 PerYIIMPOBKH Yica 060poToB CIeAYIOIMX
npuGopoB, MCHONB3YIMX YHUBepcalbHble KOJIIEK-
TOpHBIE ONEKTPOMBHIaTSIM € YOCHACNOBATENBHbIM
Bo30yKaeHHeM:

Onrextponpenyt BeHTUNATOPBI
HiBefinbie MaIHHBI Toxapsuble cTaHKHU
IMeKTPOMMIIEL Kunonpoektopet
Mukcepsl UlnuoBanbrele CTAHKH
‘BuGpaTtopbl

Bo BpeMfl NONOXMTENBHOTC NONYNEpHOIZ Hal-
PSOKEHMSL CETH Ha TIOMIBIOKHOM KOHTaKTe MNOTEHIHO-
merpa R2 nosBnsiercs CHHYCOHMAaNBHOE HAINpDKeHUe
CeTH M CPaBHHBAEICA C HPOTHBO-3. M. C. MMEKTPOABHU-
ratend NOCPelCTBOM YIPEBIAIOIIETO 3neKIpona TH-
puctopa. Korma HampsoxeHue Ha NOTeHIHOMeETpe

MpeBbICUT HampshkeHHe Ha poTope NBHTraTensd, TOK
noteueT 4epe3 axon CR1 B ynpapmnsrormit snexrpos
THPHCTOPa, BIJTIOUNT €ro M TakuM oGpasoM Ipolyc-
THT OCTABUIYIOCH YacThb TOJYBOJNHBEL HANPSKEHUS ITH-
TaHus B 3NeKTpoLBHraTens. PaGouce wicio o6opoTos
3]IeKTPOBMIaTeNsA yCTaHABRUBAeTCA NOTEHUHOMET-
pom R2. HapexHas paGota BO3MOXHA B [AHafa3oHe
umuecsia oboporos 3 : 1.

Mpumesanunn

Komnonent HoMuHansHas MOLHOCTE 31eKTPOBY-

CXeMEI ratesnst
Manas Moli- TlopbIlieHHAS MOLI-
HOCTh (NpH HOCTbH (NIp¥ Makcu-
MaKCHUMAaITL- MaJTBHOM ToKe 5 A)
HOM TOoKe 3 A)
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PETVIIATOP YACTIA OBOPOTOB JIEKTPOIBUTATEIISL C OBPATHOH CBSAI3BI0 57.3
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pebnsemsblil arexTpofBurateneMm (cpeHEKBaIPaTHY-
HOE 3HayeHue) .
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CXEMA VYIPABIIEHWS HANPABIEHUEM BPAMEHUS U YUCIIOM

OBOPOTOB 3JIEKTPOIIBUTATEIISI C HOCHEJ]OBATEJ]LHBIM BO3BYXIEHUEM
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TlosicHeHHA K cxeme

JTa CXeMa DNPHMEHHMA [UI YNPEBJIEHHUA CKO-
POCTBIO M HalpaBlEHNEM BpAllleHUs 3eKTPOABHIa-
Tens € NocjiefoBaTeNbHBEIM Bo30yx»/IeHuneM. Tupuc-
Topsi Q1 —~ Q4 u Q2 — Q3, BxHOYEHHBIE NO MOC-
T0Bolt cxeMme, cpabatbiBatorT momnapHo. Kakas wMeH-
HO Iapa THpucTopop OyreT pabotarh, oNlpelenseTca
MOJIOXKEHHEM HepeKiffouatens S1, IOAKIIOYAOLIEro
OlMH M3 [OBYX PpasfeNMTeNbHBIX TpaHchopMaropoB.
K cxeMe 3amycka. Hanpasnenue Toka B oOMoTKe
CTaTopa MOXXHO M3MEHHTH, BKITIOYad OfHy M3 [OBYX

niap Tupucropos Q2 — Q3 unn Q1 — Q4. Ifockonsky
TOK SIKOpA He MeHseT CBOEro HalpaBleHusd, a Ha-
NpaBJieHHe TOKa B CTATOpe M3MEHAeTCA NO OTHOlle-
HUIO K- HAlPEBICHUIO TOKA B SIKOpE, 3TO NPHUBOJUT
K M3MEHEHWIO HaNpaBIIeHUA BpAlleHVs 37eKTPO[BU-
ratensi. Cxema 3anycka ynpapisaeT THPHUCTOPaMHU Ye-
pe3 ofuH 3 TpaHctopmaTopos T1 wm T2. Umnyne-
CBbf, HEOOXOOMMEBIe [Isi 3arycKa THPHCTOPOB, olec-
TIeYMBAIOTCA 32psifioM, HAKOIUIEHHBIM B KOHIIEHCATO-
pe C1.

575 PELYJISITOP

YKCJIA OBOPOTOB IBWFATENS C BOIIB[[[I/IM

KPYTSUWHAM MOMEHTOM

MR1032A -
e 10 N\ MRl10324

1N4003
D3

IMosichenns Kk cxeme

IsyxnonyrnepriogHasd MOCTOBas CX€Ma, COCTOs-
Wad U3 ABYX TUPUCTOPOB M OBYX KPEeMHUEBEHIX fUO-
JioB, o0ecneyuBaeT TMONHYX MOLIHOCTE Ha IMERTPo-
peuratene. Huopst D3 u DS ucnoneayiotcs st DHTa-
HHS CXeMbl 3apycKa HOCTOSHHBIM TOKOM Yepes
racaumii pesuctop R1. 3agepkka oOTKpBIBaHMA
THpHCTOpOB Ho (hase oOecneunBaercsi 3apsfoM
KoHOeHcatopa C2 uepe3 pesucropsl R3 u R4 or
MCTOUHNKA HallPSKEHNSA, YPOBCHb KOTOPOTO oYpesie-
nsierca crabunutpoHom D8, Korpa xoxgencarop C2
3apAgUTCA [0 nopora cpabaTtriBaHus OMHONEpPEXOS-
HOTO TPaH3UCTOPAa, OH OTKPLIBACICSA M 3alycKaeT ToT
TUPUCTOP, Ha aHONEe KOTOporo IPHCYTCTBYeT HONo-
JKHTeNBHoe HanpsikeHne. Korpga kosgeHcarop C2
JOCTaTOYHO pPa3spAfUTCS, OfHONEPEXOAHbIH TpaHsuc-
Top BEIKIIowHIcs. Homuman pesncropa Ry 3aBucHT
OT THNa SJeKTPOABHMraTensi M Xenaemoli obpatHoii
cBfsy. Ero moxHo onpefenuse mo gopmyne Rp =
= 2/IM, rae IM — MaKCHMAaNbHBIA TOK Harpy3Kd
(athdexkTHBHOE 3HaYeHUE) .



PETYJISITOP YUCIIA OBOPOTOB 3JIEKTPOIIBUTATEJISA

TlosicHenus K cxeMe
Tepexntoyawomuii  pexum paboTe! OMHHCTOPA
2N4990 obecrieunBaeT HagexHoe cpabaTbiBaHHE TH-
pHCTOpa NpH NcHoNb30BaHNK KOHIEHCATOpoB Hebob-
HIO¥ eMKOCTH.
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CXEMA YTIPABJIEHUSA SIIEKTPOJIBI/[I‘ATEJ]EM MOCTOSHHOIO TOKA 57.7
2N 3055
+V
: R3
" Toncuenmn K cxeme Vin Rt Reiss c32=0.001| o4
1y cxemy ¢ HeGonBLMM Uk C- et KK | 57
9
JIOM KOMINOHEHTOB MOXHO UC- o
NONB30BATh [JIs YIpaBIIeHHs SJIEK- 1CL 8063 R
TPOABUraTesieM 110 CTOSHHOIO TO-
Ka B T€X CNyYadx, KOI[ia ecTh Be- . s ¢ 7 l|0UT
POATHOCTE €T'0 OCTAHOBA WM 3aK- - T 1000
JMHMBaHug. Ecim INEeKTpOABUI'a- - R4 c4 n® 3nexkTpoaBuraTent
TeNlh 3aKNMHUNO, TOK Yepe3 Hero Rpias cs. 76057
ocTaeTcsi HEM3MEHHBIM K Gnaropa- - no
P 3TOMY YCTpOHCTBO He BBIMAET v 2N3791
M3 CTpOs. —AAN—
R2
Ipumeuanne R,

B cly4ae — 3aKJIMHHBaHUSA

IOUT/V N —(R2/R1)/Ra. =
CXEMA TOPMOXEHHA IJIEKTPOIBUT ATEJIA INEPEMEHHOIO TOKA 57.8
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TlosicHeHus K cxemMe

Iopmaua nocTosIHHOrO TOKa MIHOBEHHO OCTa-
HOBHT 000 5IEKTPOMHCTPYMEHT HepeMeHHOro
ToKa. S1 — NepeKioyaTess ¢ BO3BPAToM B OTKIIIO-
YeHHoe cpeflee nonoXeHrne. B BepxsHem HomoxxeHuu
HepexmouaTeNn 3eKTpoABUraTens paboTaeT oT ceTu
nepeMeHHOro Toka oObiunbiM o0Opazom. Ilis octa-
HOBKH 3/IEKTPOLBHIaTeNs HYXHO HOKaTh PyUKy Ife-
pexunouatenss S1 BHM3, ¥ KpaTKOBpeMeHHOe BO3/el-
CTBHE IIOCTOSIHHOTO TOXa MIHOBEHHO €TI0 OCTaHo-
BuT. Ilepekmoyatent asTOMATHUECKH BO3BPALIAETCS
B cpefHee nonoxeHne. Takyl CXeMy MOXHO HC-

HONB30BaTh TONBKO C 3MIEKTPOOBUIaTeNieM NepemMeH-
HOI'O TOKa; OHa He OymeT OCTaHGBNMBAThL YHHBED-
callbiible 3NeKTPO[BHrate/y, paboTalollMe Kak oOT
nepeMeHHOIo, TaK M OT TOCTOSIHHOTO Toxa. Jluon,
HeoOXOAMMO YCTaHOBHTE HA TEMIOOTBOE-

Crenuduxanms
PL1 - Bunka; Dl — xpemuuessit quog 200 B,
20 A; S1 — opHonomiocHbI HNepexmioyaTes Ha OBa
TOJIOXKEHUSA C BO3BPATOM B OTKIIOYEHHOE CpefiHee
TIOJIOXKEHUE.

CXEMbI YNPABNEHMA INEKTPOABUT ATENAMU

389



57.2 YHUBEPCAJILHbI PETYJISTOP YUCJIA OBOPOTOB IJIEKTPOIBUTATEIA C
OBPATHOW CBA3BI0 110 KPYTAIEMY MOMEHTY (117151 MUKCEPA, HIBEVHOH
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CKOPOCTH BpatlyeHnR

10 2
MO MKD
108 MUKCEp WiTu aHaNorWuHbI
YHUBEPCANbHbIN ITEKTPOABUTATENS
Y AISB

[losicHeHHs K cxeme
IIpocrolt omHoNIONYNEpHOAHLIE PETYATOD YHCHa
obopoToB 3hdexTBEH 118 HeGONBINMX YHUBepCanb-
HbIX pafoTaloUMX KaK 0T HNOCTOSHHOIO, TaK U OT Ne-
peMeHHOI'0 ToK2 3JeKTpopsHraresneii. Maxcumans-
Heiit Tok 2,0 A (cpemHeKBapaTHYHOe 3IHaYcHME).
Bnaropaps ofpaTHo#t cBSI3M NO 4ACHYy 0OOpOTOB

cXema YIpaBrieHus [aeT HpeBOCXOfHble XapakKTe-
PUCTHKH 110 KpYTALIEMYy MOMEHTY 31eKTpO/BUIaTe-
s jaXke MpHM MajbIX CKOpOCTSIX BpauieHus. OCbIY-
Hbilf pexuM paboTsl [pH MaKcHManbBHOM uuciie 0Go-
POTOB HONYy4aeTCA IpH 3aMBIKAHUMHK NEpeKIEoYaTest
S1., uro myHTHpYeET THpHcTOp SCR.

57.10 CXEMA YTIPABJIEHMS UMCJIOM OGOPOTOB Y HATIPABJIEHVEM BPANIEHMS
' SJIEKTPOIIBUTATEJIS MOCTORHHOIO TOKA
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Kaxgomy ycunutenio coorBercrsyer 1/4 HUC
MC75491, Bcero ucnonsaopans! gpe UC.
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TlosicHen®A K cxeme

Younurens s anexrpojigurarens obecreun-
BaeT ero IMTaHue TOKOM 3afaHHol Benuuusbl. Oco-
Goe BHMMaHUeE ciiefyeT oOpaTiTe Ha coXpaHeHHe pac-
cenBaeMoOfl YCHIIMTENIEM MOIUHOCTH B pa3pelieHHBIX
fpesienax. CxeMa Npenu3HOHHOTO PEryNATOpa UMcna
06OpoTOB HCMONB3YeT MPONOPLUOHATEHYI0 3aBUCH-
MOCTb TOKAa Yepe3 3IeKTPOABUTaTelh 0T BXOMHOTO
HaIpAKEHUT.
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PETYJIATOP YHCJIA OBOPOTOB  §7.12

R1 Harpyaka

6A (max)

TlosicHeHuA K CxeMe

Yucio oGopoTOBR YHHBEPCATBHBIX 3716KTPOLABH-
raTenelt M 3NeKTpoaBurarenel ¢ SKpaHHUpOBaHHBIMH
TONI0CaMU TIeTKO peryiHpoBarh C HOMOIUBIO OBYX-
noslyHepuofHOH cXeMbl Ha cUMucTope. I'mOpuaoHsIl
cHMMerpuuHbil Tupucrop Q1 obGneguHAeT B ogHOM
KOpIlyce CHMHCTOp M CHMMETpUYHbLI [HHHCTOp.
Tok, notpebnsaeMpilt 37IeKTpoLBUraTeIeM, BKITIOHEH~
HBIM B 1€lTb HarPy3KM PeryisTopa, He AOIDKEH Ipe-
BoitHate 6 A. Cumucrop Q1 crexyer MOHTHpOBaTh
Ha TelooTsope. llpu yKa3aHHEIX HOMMHATaX KOM-
NOHEHTOB CXEMEI BHCIo oGopoToB peryimmpyercs ot
HYJS [0 MaKCHMAaTbHOTO.

Crreipucprxcanusn

Cl u C2 — xonugeHcaropsi 0,1 Mx®, 200 B,
Q1 - rubpugsbiti cuMMeTpuusabilt TupHctop RCA

40431, .
R1 — noreHuMoMerp ¢ NMiHelHON XapaKTepuCTHKoH

100 kOm,
R2 — pesucrop 10 xOm, 1 Br.

-CXEMbI YIIPABNEHUA 3NEKTPOABUT ATENAMU

PETYIJIATOP CKOPOCTH ILJIA 7.13
WIPYRIEYHBIX MOZIEJIEM KEJIE3HBIX
OoPO
5 K, ¢ TNuneiHbin . Or12 nf14 B8
287

‘128
12 Br

flepexniouatent K penecam

HanNpPaBneHUA ABUMKEHUA

ToscHenus K cxeme

BMecTo ykasauaHoro Tpaxsucropa BC108 mMoxsHo
MPUMeHNTh 060l ManoMOUIHBI! KpA-TpaH3MCTOp.
BMecro tpamskcropa 2N30355 Taroke MOXKHO UCHOTE-
30Barh MOGOM NOMXOMAIME MOUMHBE 7pA-TPAHIUC-
Top. BeiXofHOHN TpaH3WCTOp yCTaHABNMBACTCA Ha Tell-
JIOOTBOJIE [OCTATOYHOTO pa3Mepa. 3Ty CXEeMBI OT
KOPOTKOTO 3aMBIKaHHS MOXKHO 0Gecrneydth BKIIIO-
YeHHeM IOCIeOBATeNbHO C Harpy3Koft naMIbl Haka-
misanus Ha 12 B, 12 Br. Oua Gymer cBeTHTbeAd B
Cllyyae KOPOTKOTO 3aMBIKaHHS B UEMM U TaKuM 06-
pazoM 5((peKTHBHO OrpaHMYKMBATH BEILOJHOHN TOK, a
TaKXe C €€ HOMOIIBI0 MOXHO OCYIIECTBIATL BU3yalb-
HbIH KOHTPOJIb KOPOTKOTQ 3aMEIKAHHSA.

CXEMA YIIPABJIEHHA _ 5;7-_14
ACHHXPOHHBIM 3JTEKTPOSBHUT ATETEM

100
0,587«

]
OTa mpoctasd cxeMa, Cofepalliad BCero ofiHy
RC-uenouky, MOXeT NpUMEHATHCH [ NuHeHEHoro
PEryAUPOBaHka CKOPOCTH BPalieHHWsA ACHHXPOHHBIX
3MTeKTpOABUraTenell, HanpuMep [Uis 3NeKTPOABHIa-
Tejlelt ¢ SKPAHMPOBAHHBIMH IOIIOCAMH MIM € (aso-
CABHMIAHIMM KOHIEHCATOpOM, TIPH MX IOCTOAHHOM
Harpyske. CxeMma jiydilie BCEr0 NOOXOAWT TaM, Ife

TpebyeTcsl peryiupoBanie wicia oGOpoToB B Ipefie-
nax 0,5—1 oT MakcUManbHOTO 3HaYEHU.

TIOACHERKSS K CXeMe

Creunduxanus
120 B,60Tn 2408B,60Tu
C 0,22mx®,200B 022 Mx®D,400B,
Y .T2700B T2700D
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