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B cratee pacematpusatotcs obLume npuHUmisl pabOTbl M NPUMEHEHMS
npeobpasoBaTenes YacToTsl U YCTPOKHCTB MIABHOIO Mycka.

Kniouesbie cnoea. NMpeobpasosaTens 4aCTOTh, YCTPOWCTBO MIGBHOMO MycKa

B NpOMBILNEHHOCTM 1 BbITY MPUMEHSIOT ABMIATENU MNEPEMEHHOIO W
NOCTOSIHHOTO TOKQA. MICTOpPUYECKM COXMIOCh, YTO AJisi PErynmpOBAHMS
CKOPOCTM BPALLEHMs YALLE MCMOMNb30BAM ABUIATENM MOCTOSHHOIO TOKA.
MpeobpasosaTens B 4AHHOM Cllydae PEryimMpoBas TOMLKO HAMPSXKEHUE,
6bin NPOCTbIM U HegoporumM. OaHAKO ABUrATENM NOCTOSIHHOTO TOKA MMe-
IOT CITOXHYIO KOHCTPYKUMIO, KPUTUYHBIA B SKCMIYATAUMM KOSINEKTOPHO-
LLLETOYUHBIM ANnApaAT, K TOMY XE OHW CPOBHUTENBHO LOPOTM.

Ha aCUMHXPOHHbBIX 31EKTPOABMIATENSX MOCTPOEHbI TEXHONOrMYeckue
CXEeMbl MOAABAOLLErO BOJbLIMHCTBA MPOM3BOACTBEHHbBIX MPOLECCOB BO
BCEX OTPACASX HAPOLHOro xo3sicTed. bonbwoe pacnpoctpaxexue
QCUHXPOHHbIX M1EKTPOABMIATENEN 1St MPUBOAA MEXAHWU3MOB PA3IUYHbIX
cncTem ODYCNIOBREHO NPOCTOTOM, HOAEXHOCTbIO M OTHOCHMTENBHO He-
BOMbLION CTOMMOCTBIO STUX MALLMH. DTa "paboyas Nowaaka” MMPOBOTo
NPOrpecca, He UMEET AHAMOrOB MO NMPOCTOTE U HOLEXHOCTU. VIMEHHO OH
TPATUT BOMbLIYIO YACTb BEIPAOATHIBAEMON HO 3EMie MEKTPOIHEPTUM.
VIMEHHO OH SIBNSETCS COMbIM MOCCOBBIM, AELIEBLIM U HOAEXHbIM. MIMeHHO
OH MOXeT paboTaTh TAM, TAe Apyrve ABMrateny paboTaTb NPOCTO He
MOTYT, B 3QMbIIEHHOM, B3PbIBOOMACHOM 1 ArpeCcCUMBHOM Cpefie, B BAOKYyMe
M nop Bogoi. Ho ecTb v HEmOCTATKM: ACUMHXPOHHBIM SNEKTPOABUIATENb
MMEET MNOCTOSIHHYIO YACTOTY BPALLEHUs POTOPA, NPAKTUYECKM HE 3ABUCS-
Wylo OT HArpysku. HenocpeactBeHHO BO Bpems 3aMycKa BO3HMKAIOT
O4YeHb BLICOKME BCMECKM TOKA, KOTOPbIE MOTYT ObiTh 6onee uem B 15 pas
BbILLIE, YEM HOMMHASIbHbBINA TOK ABMraTENs. DTOT TOK NeperpyxaeT nposo-
0Q CUCTEMbI MUTAHMS U KOMMYTOLMOHHbIE YCTPOMCTBA. TAKXKE BO3HUKAET
OUYEHb BbLICOKMM BPALLATENbHBIA MOMEHT. DTOT TOMYOK HArPYXAEeT He
TOMBKO [BWUIATENb, HO U COEOMHEHHBIN C HMM MexaHuam. [lopasnsiowee
OOMbLWMUHCTBO CUCTEM, SNIEMEHTAMM KOTOPLIX ABAKIOTCH MPUBOAMMbIE
SMEKTPOABUIATENEM MEXAHU3MbI, PABOTAIOT B PEXMMOX C NMEPEMEHHOI
Harpyskon. [ng perynupoBaHus UX NMPOM3BOAMTENBHOCTM CYLLECTBYIOT
Pa3nuuHble cnocobbl, HO HauMbonee PACIPOCTPAHEHHBIM B HACTOSLLEE
BPEMS METOAOM PEryNMPOBAHUS MPOU3BOAUTENBHOCTU HAOCOCOB M BEHTU-
NIATOPOB ABSETCH YHUUTOXEHMUE M3OLITOYHOM MOLLHOCTU NPM APOCCENnM-
POBAHMM PACXOAA MOCPEACTBOM KIIANAHOB M 3ACIOHOK. DKOHOMMYECKAs

1 420073, Poceua, PT, r. Kasane, yn. ypteiruna, 0.3




5P PEKTUBHOCTL MOAOOHBIX PELIEHUI KPAMHE HEYNOBNETBOPUTENbHA. DTO
BCEX YCTPAMBANO IO TEX MOP MOKA HA 3MEKTPO- U TEMOBYIO SHEPTUIO Mbl
Tpatunm npumepHo 3-4% ot scex satpat 8 CCCP. Ceituac Tpatum npu-
mepHo 18% B npombiunerHoct, 17% wHa tpancnopte, 11% B cenbckom
xossncree. Ho Bce Mbl Buaum TeHaeHuun. Berynnenne 8 BTO poseper
>1oT npoueHT go 20-25.

H7106bl M36EXAaTb HEraTUBHBIX 3PPEKTOB, HEOOXOAMMO MCMONb3OBATH
ycrponctea nnasHoro nycka (YIT) unu npeobpasosatenu yactots ([14).
CB0GOAHbIN OT PbIBKA PA3TOH MPUBOAA JOCTUIAETCS MIABHBIM MOAHATUEM
HAMPSXEHUA HO KIEMMOX, M MICBHBIM YMEHbLLEHUEM HAMPSXKEHMS MNPW
NNaBHOM ocTaHoBe. [lpuyem B yCTPOMCTBAX MAGABHOMO MyCKA BbIXOAHAS
4ACTOTA PABHSIETCS BXOAHOM, A B Npeobpa30oBATENSAX Y4ACTOTbI MOXET
MeHaTbCS. TakuM 06pAasoMm, YCTPOMCTBA MAABHOIO Mycka PAbOTAKOT TOMb-
KO MPU BKITKOYEHUM M OTKIIIOYEHMK asuratens, 8 6onbwmHctee YT gaxe
CTABMUTCS KOHTAKTOP, HAMPAMYIO MOAKTIOUQIOLMIA ABUrATENb K MUTAIOLLEH
CeTU, NoCre 30BEpPLUEHU PA3FOHA.

MNpeobpasosarens 4aCTOThl - YCTPOMCTBO Horee CroxHOe U, COOTBET-
CTBEHHO, JOPOroe, PAcCMOTpMM ero paboty Gonee noapobHo. CeroaHs
HEMb3st HAMTM OTPACSb, rae Obl HU MPUMEHSIUCE YOCTOTHO-PEryNIMPYEMbIE
SMEKTPOMNPUBOAbLI C MPUBOLAHBIMKU QACUHXPOHHBIMM aABMraTENnamMu. bonbiumH-
CTBO MPOW3BOACTBEHHBIX MALUMH M MEXAHW3MOB OBLLENPOMBILLIEHHOTO
NPUMEHEHUs (HaCOChI, BEHTUIATOPSI, KOHBEMEPbI, KOMNPECCOPSI U T.M.) Tpe-
BYIOT OTHOCUTENBHO HEBOMBLLIOTO AMANA30HA U HEBLICOKOM TOUYHOCTU pe-
rynuposanua ckopoctn 20-30%, a Takxkxe OTHOCUTENBHO HU3KOTO BbICTPO-
nencreua. B sTom cnyuae Mcnonb3syioT anekTponpuBoabl C CUCTEMONM CKa-
NIAPHOTO YNPABIEHNUS ACMHXPOHHbLIX ABMIATENEN, T.€. C B3AMMOCBA3AHHbBIM
PEryIMPOBAHUEM YACTOTHI M 3HAYEHMs nuTatowero HanpsbkeHms (V/F).

Hekotopbie acnektbl 3¢pPpekTMBHOCTM BHEAPEHUS CUCTEM C
YOCTOTHO-PErynMpyemMbiMM NPUBOAAMM

Bo3MOXHOCTb yNpaBReHWs 4acCTOTOM BPALLEHUS KOPOTKO3AMKHYTbIX
QCMHXPOHHbBIX 3EKTPOABMIaTENEN Obina AOKA3AHA CPA3y Xe MoCie MX
M300peTeHms, a PEQNM30BATbL STy BO3ZMOXHOCTb YAANOCh UL C NOsIBIIE-
HUEM CMIOBbLIX TUMOB MOJTYNPOBOAHUKOBLIX NPHbopoB. B HacToswee Bpe-
M$i BO BCEM MMPE LUMPOKO PEeQnM3yeTcs Cnocob ynpaBneHmst aCUHXPOH-
HbIM [IBUTATENEM, KOTOPbINM CErofiHA PACCMATPUBAETCS HE TOMbKO C TOUKM
3PEHUS SKOHOMMM SHEPTUM, HO U COBEPLUEHCTBOBAHMS YNPABNEHUA TEX-
HONOTUYECKMM MPOLECCOM.

BeicTpbilt pocT phiHKA NpeobpasosaTenei YacTOTbl Al ACUHXPOHHBIX
ABUrATENEN HEe B MOCNEAHIO OYepeb CTAN BO3MOXEH B CBA3M C MOsBe-
HUEM HOBOM 3MEMEHTHOM Ba3bl - cunosbix moaynei Ha 6ase IGBT (6uno-
NAPHBIA TPAH3UCTOP C M3ONMPOBAHHBIM 3ATBOPOM), PACCUMTAHHBIX HO
TOKM [0 HECKOJSIbKMX KMIIOOMMEP, HAMPSXEHWEM A0 HECKONbKMX KMIO-
BOMLT U MMmetoLmnx yactoty kommytaumm 30 kly v Beiwe.

CyuwiectsyeT ABA OCHOBHbIX TUNA NPEObPA30BATENEN YACTOThI:

* C HEMOCPEACTBEHHOM CBA3bLIO;

* C NPOMEXYTOYHBIM KOHTYPOM MOCTOAHHOTO TOKQ.

B nepsom cryuae BbIXOLHOE HAMPSIXEHUE CUHYCOMAANBHOM GOPMbI
bOPMUPYETCH U3 YUACTKOB CMHYCOMA, MPE0OPA3YEMOro BXOAHOIO HAMPS-
xeHus. [Tpy 5TOM MOKCHMAbHOE 3HAYEHWME BBIXOAHOM YACTOTHI MPUHLM-
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MUANbHO HE MOXET ObiTb PABHLIM YACTOTE MUTAIOLLEN ceth. HYactota Ha
BbIXOAE NPEOobpPA30BATENS 3TOrO TMNA OOLIYHO NexwuT B ananasoHe ot 0
no 25-33 lu. Hambonblee pacnpoctpaHeHue nonyunnm npeobpasosa-
TEIM YACTOTbl C MPOMEXYTOYHBIM KOHTYPOM MOCTOSAHHOTO TOKQ, BbLIMOJ-
HEHHble Ha 6a3e MHBepPTOPOB HamnpsxeHus. CTPyKTypHAs CXemMa TAKOro
npeobpa3oBaTens Noka3aHa Ha puc. 1.

CHUCTEMA ¥YTIPABNEHWA

CETE i BRI

hilTFRRATE [ OHNLTE WHREPTCO®™

PexxMMbl ynpaBneHWs anekTpoaBuratenem

B saBMcMMOCTM OT xapakTepa Harpyskun npeobpasoBaTtens 4acToTe obecneunsaeT pas-
FIMUHBIE PEXMMBI YPABAEHNS SNEKTPOABUIATENEM, PEANM3YS Ty MU MHYIO 3ABUCUMOCTb MEXY
CKOPOCTbIO BPALEHMNA 3NeKTPOABUTATENA U BbIXOAHbIM HAMPSAXEHUEM.

Pexum ¢ nuHenHon 3aBMcMMOCTbIO Mexxay Hanpskeruem u yactoton (U/F=const) peanuay-
eTCA NPOCTEMIMMM NPeoBpPA3OBATENIMM YACTOTH AnA ObecneyeHmns MOCTOSHHOMO MOMEHTA
HArpy3kn U Mcnonb3dyetcd angd ynpaBneHna AQCUHXPOHHBIMKM OBUTATENAMU UNKU OBUTATENAMMK, NOL-
KIIOYEHHBIMM NAPANENnsHO. BMecTe ¢ Tem Npu yMEHbLUIEHMM YACTOTHI, HAYMHAS C HEKOTOPOrO
3HQYEHMS, MOKCUMOTbHBIA MOMEHT IBUraTENs HAYMHAET NaAAThb. [1na NOBLILLEHWS MOMEHTA HA
HM3KMX YACTOTOX B NPeobpPA30BATENIX NPEayCMATPMBAETCH (PYHKUMA MOBLILIEHUA HAYANBHOTO
3HQUYEHMS BLIXOAHOTO HAMPSXEHMS, KOTOPAS MCMOMb3YETCA AN KOMMNEHCALMM NAAEHWS MOMEHTA
AN HAFPY30K C MOCTOSHHBIM MOMEHTOM MM YBEAUYEHMS HAYAMILHOrO MOMEHTA ANS HAFPY3OK C
BLICOKMM MYCKOBbIM MOMEHTOM, TAKMX, HAMPUMEP, KOK NPOMBILLIEHHbIA MUKCEP.

[na perynMpoBaHua 3neKTPONPUBOAOB HACOCOB M BEHTUAATOPOB MCMOMbL3yeTCs KBAAPATUY-
HOS 30BUCMMOCTb Hanpsxenwne /uactota (U/F?=const). DToT pexum Tak xe, Kak 1 npeasimyLmi,
MOXHO MCNONb30BATL A4 YNPABAEHNUA NAPANIEeNbHO NOAKIMIOYEHHbIMU OABUTATENAMM. BMeCTe C
TEM 19 NOBbILIEHMA KQYECTBA YNPABAEHNs NPUBOAOM TpebyeTca ucnonb3osaHue apyrix, 6onee
COBEpLUEHHbIX METOAOB ynpasneHus. K HUM OTHOCATCS MeToA yNpaBeHMs NOTOKOCUENIeHUEM
(Flux Current Control - FCC) u meton 6e3natumkoBoro sektopHoro ynpaenenus (Sensorless
Vector Control - SVC). O6a metona 6a3MpyioTca HQ MCMONb3OBAHMM AAANTUBHON MOAENM Y-
PABAEHUA SNEKTPOABUIATENEM, KOTOPAS CTPOMTCS C MOMOLLBIO CMELUMANM3MPOBAHHOTO BbIMMCIM-
TENbHOrO YCTPOMCTBA, BXOAALLErO B COCTAB 6noka ynpasneHus npeobpasosaTens.

Haubonee tounoe u sbdekTHOE ynpasnenmne obecnednsaeT Pexmnm BEKTOPHOTO ynpas-
nenuns 6e3 naTumnka obpatHoi ceasm no ckopoct (SVC). Ecnn B gerratenax nocTtosHHOro Toka
MmeroTcs aBe obMOTKM (CTATOPHASA, MM BO3BYXAEHHAS, M POTOPHAS, MM AKOPHQAS), YTO NO-
3BONAET YNPABAATb PA3AENLHO CKOPOCTbIO BPALLEHMA (TOK BO3DYXAEHM:) U 3NEeKTPOMArHUT-
HbIM MOMEHTOM (TOK AKOP#), TO B ABUFATENSX NEPEMEHHOrO TOKA C KOPOTKO3AMKHYTHIM POTO-
POM MMEETCs BCEro NMLIb OfiHA CTATOPHAA 0BMOTKA, Yepes KOTopyio dopmupyeTtca BO3Byx-
AQIOLLIEE MArHUTHOE MONe M onpeaenaeTca Bpalaiowmi momeHT. C 5Tm m CBA3AHbLI BCE TPYA-
HOCTM ynpaBneHus snekTpoasuratenem. Beixon octaeTcs oamH: HEOBXOAMMO YNPABAATL AMM-
NUTYROM M GA30M CTATOPHOIO TOKA, TO €CTb €r0 BEKTOPOM, OLHAKO AN ynpasneHus ¢bason
TOKQ, A 3HQYMT, 1 GA30M MATHUTHOTO MONA CTATOPA OTHOCMTENLHO BPALLAIOLLErOCs POTOPA
HEOBXOAMMO 3HATL TOYHOE MOMOXEHWE POTOpPa B MO0 MOMEHT BpemeHW. DTa 3aaaya
MOXET BbITh PELIEHA C MCMONb3OBAHMEM AATYMKA NONOXEHMUA, HANPUMEP WndbpPaTopa NpUpa-
weHmit. B Takoit kondburypaumm npuBos nepemeHHoro Toka No KaYeCTBy PEryaMpOBaHMS CTA-
HOBMTCA COMOCTABMMbIM C MPMBOAOM MOCTOSHHOTO TOKQ, HO B COCTABE GOMbLIMHCTBA CTAH-
AAPTHbIX 9ﬂeKTpOﬂ,BMFOTeﬂeFI NepemMeHHOro ToKa BCTPOEHHbIE OATYUKM MONOXKEHNUA OTCYTCTBY-
10T, MOCKOMbKY MX BBEAEHWE HEM3BEXHO BEeAeT K YCNOXHEHMIO KOHCTPYKLUMM ABUFATENA U Cy-
WECTBEHHOMY MOBBILIEHMIO €r0 CTOMMOCTM.

MpuMeHEeHNE Xe COBPEMEHHOM TEXHONOMMMU BEKTOPHOTO YNpABeHMs No3BonseT oboiTH
3TO OrPAHUYEHUE MYTEM UCMOML3OBAHUA MATEMATUYECKON QAONTUBHON MOAENM ABUIATENS ANA
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NPEeacKasaHms nonoxeHus potopa. [pu 3TOM cUCTeMa yNPABNEHUS AOMKHA C BLICOKOM TOY-
HOCTbIO M3MEPATb 3HAYEHME BLIXOIHBIX TOKOB M HANPAXEHUI, 0BecnedMBaTh PacyeT Napamer-
POB ABMraTENA (COMPOTUBNEHME CTATOPA, 3HAYEHUE MHOYKTUBHOCTM PACCEAHUS W T.14.), TOYHO
MOAENMPOBATH TEMNOBLIE XAPAKTEPUCTUKM ABUIATENS C PA3NMYHBIMUA PEXMMAMK €ro paboTsl,
oCyLLeCTBnATL 6ONMbLION OBbEM BLIYMCIEHMIA C OYEHb BBICOKOM ckopocTsio. [ocneaHee obec-
NEYMBAETCA MPUMEHEHUEM B COCTABE CUCTEMbI YNPABAEHMS Npeobpa3oBaTens CneuManism-
POBAHHbLIX MHTErpanbHbix cxem ASIC.

BektopHoe ynpaenenue 6e3 naTumnkos 0BPATHOM CBA3M MO CKOPOCTM nossonsaeT obecne-
YMBATb AMHOMMYECKME MOTPELIHOCTM, XAPAKTEPHLIE AN PETYIMPYEMOTO MPUBOAA C 3AMKHY-
ToM obpaTtHoi cBasbio. OAHAKO NMOMHOE YNPABAEHME MOMEHTOM MPKM CKOPOCTH, BRAnM3KOM K
HYNEBOM, HEBO3MOXHO He3 06paTHOM CBA3M NO CKOPOCTH. Takas 06paTHAA CBA3b CTAHOBUTCA
HEOOXOAMMON U s [OCTUXEHUSA NOrPELIHOCTH perynposaHms meHee 1%. KoHtyp o6patHoit
CBA3M NPU 3TOM NIETKO PEQIM3YeTCs C NMOMOLLBIO CAOMOro Npeobpas3oBaTens 4aCTOThI.

BmecTe ¢ TeM pexmnm BEKTOPHOTO yNPABAEHUA HE MOXET BbiTb MCMONb3OBAH 1S CUHXPOH-
HbIX UK PEAKTUBHbLIX CHUHXPOHHbIX ,D,BI/IFOTeJ'IelZ, ana rpynnbl ,EI,BMI'CITeJ'IeFI, Ybd HOMUMHANbHAOA
MOLLHOCTb MEHbLLE NONOBUHbI MOLLHOCTM NPEOBPA30BATENS YACTOTH MM MPEBLILIAET €ro.

B wMpoKoaManas3oHHbIX, BLICOKOYACTOTHBIX M ObICTPOAENCTBYIOWMX 3NEKTPONPUMBOAAX
CTAHKOB, pO6OTOB M TOAHCNOPTHLIX CPEACTB NPUMEHAIOT CITOXHbIE CUCTEMbl BEKTOPHOTO Yyn-
POBNEHUSA, KOTOPbIE MO3BONAIOT:

- PA3BMBATL BLICOKMI MOMEHT HQ HM3KMX OBOPOTAX;

- 3040BATH ABMIATENIO O4YeHb HOMbLIOE YCKOPEHME;

- OCYLLECTBMTb MOAXBAT [ABMUIATENS MPW KPATKOBPEMEHHOM MPOMNAAAHUM MUTAKOLLErO HA-
npsxeHuna 6e3 ONPOKMALIBAHMA MHBEPTOPQA;

- OCYLLECTBNATb MPOMYCK HEXENATENbHbIX ANA MEXAHM3MA CKOPOCTEN (HanpUmep, CBA3AH-
HbIX C MEXAHWMYECKMMM MPOBIEMAMM PE3OHAHCA).

MexaHu3Mbl, roe peKkoMeHAyeTcs MPUMEHSTb NPeobpasoBaTENM YACTOTbI C BEKTOPHBIM
YNPABAEHUEM: KDAHbI, TMPThI, MOALEMHBIE MEXAHU3MBI, SIEKTPOTPAHCIOPT, BYPOBLIE CTAHKM,
3KCKOBATOPbI, BLICOKOTOUHBIE CUMCTEMbI NO3UUMOHKMPOBAHKA, cTarkm ¢ HI1Y, metannoobpaba-
THIBAIOLME CTAHKM, ByMarofenaTenbHble MAllmHbl, MALLMHB MHOFOLBETHOM NevYaTi, poboTo-
TEXHWKA, SKCTPYLEPbI, MENbHULLbI, LI,eHTpMd)yI'M, LLITOMNOBOYHbIE NPEeCChl U T.4.

Ons kpaHos. B otnnune o1 60MbWMHCTBA 3NEKTPONPMBOAOB NPOM3BOACTBEHHBIX MEXAHU3-
MOB KPQHOBbIM 3MEKTPONPMBOL, KAK MPABKUIO, HE MMEET Hanepes 3aAaHHOro uukna, Pexmm
ero paboTbl 3aBMCUT OT MHOTMX AKTOPOB, A HATPY3KA M 3HOK €€ M3MEHAIOTCS B BECbMQ
LWIMPOKKMX Npefenax. BekTopHoe ynpasneHue No3BONseT OCYLECTBAATL MAABHbIM YOCTOTHBI
PO3roH BCEX MEXAHM3MOB KPAHA C YNPABISEMbIM YCKOPEHUEM, MIIABHOE PEryNMpOBAHME CKO-
POCTU B 6ONMBLIOM AMAMNA3OHE NPU PASNMYHBIX SHOYEHUSX U HAMPABAEHUAX HATPY3KM, LOTAXKY
 TOYHYIO OCTAHOBKY MEXOHU3MOB; PABOTY MMABHOTO MEXAHU3MA B PEXMMAX MOLLEMA, CUIO-
BOTO CMycka C rybOKMM PErysIMPpOBAHMEM CKOPOCTH, C OFPAHMYEHMEM AMHAMMYECKOTO MO-
MEHTA M TOKA 3MEKTPOABUrATENEN.

Ons nnudToB NPpUMEHEHME CUCTEM C BEKTOPHbLIM YNPABIEHMEM MO3BONSET OTOMTM OT MC-
NOMb30BAHMSA OBbBIYHBIX [BYXCKOPOCTHBIX ACMHXPOHHBIX 3NEKTPOABMUIATENEN M NEPENTH K UC-
MOMb3OBAHMIO BbICOKOCKOPOCTHBIX 3MEKTPOABUIATENEN, OCYLLECTBAATL "MArkmne" Mmycko-Top-
MO3HBIE PEXMMbI; C BBICOKOM TOYHOCTLIO OCTAHABAMBATL MMPTOBYIO KabMHyY. Bee 310 BnedeT 3a
co60M nosbieHne KOMPOPTHOCTH NACCAKUPOB.

B 6ypoBbiXx MEXAHM3MAX POTOP MPUBOAMT BO BPALLEHME AFMHHYIO YPYIYIO KONOHHY TPY6.
BexTopHoe ynpasneH1e no3BonseT yMeHbLATh AMHAMUYECKME HArPY3KM B TPyHAx npm 3aKnm-
HUBAHWMM JONOTA, ONEPATUBHO YMEHbLIATL KOMMYECTBO OBOPOTOB ABUraTENA M, NPK HEObXO-
OMMOCTU, PEBEPCHMPOBATL HANPABAEHUE BPALLEHUS ABUrATENs. DTO COEPEXeT OT MEXAHWYEC-
KMX PA3PYLIEHMI HE TOMbKO 3NEKTPOABUIATENb, HO M AOPOrOCTOALLYID KOMOHHY TPy6.

,D.ﬂﬂ CTAHKOB BEKTOPHOE YynpaBNeHWe NMO3BONIAET NMPUMEHATb SNEKTPONPKUBOALI KAOK HAO Me-
XQHWU3MAX FIOBHOTO [BMXEHMS C LUMKIIMYECKMMU PEXMMAMM PABOTH M C BBICOKUMM TEMMAMM
PO3roHa, TOPMOXEHMS, PEBEPCUPOBAHMUS, TAK M HA MEXAHU3MAX MOLAYM C JOCTHKEHMEM
BbICOKOW TOYHOCTHU NO3ULUMOHNPOBAHKA, HONPUMEP, LWNnHOeNa LI_IJ'II/ICIDOBOJ'IbHOI'O CTAHKQA. BJ'IO'
rOAQPA BEKTOPHOMY YNPABAEHMIO MOXHO OCYLLECTBMTb NPOMYCK H4ACTOT, HA KOTOPLIX poboTa
CTAHKA HEeXEenaTenbHa, KQYeCTBEHHO PEerynMpoBaTh CKOPOCTb B OTPOMHOM [MANA30HE U Or-
POHUYUTL MOMEHT HATPY3KM.

DKCTpyAepbl, MeNbHULBI, MUKCEPbI, LEHTPUPYTHU. XAPAKTEPHOH OCOBEHHOCTBIO 3TUX Mexa-
HU3MOB ABnaeTca 6onbWON nyckoson momenT, coctasnaowmin 150-200%. Paxbwe 310 pewa-
NI0Cb C MOMOLLBIO YNPABIAEMbIX NEKTPONPHUBOAOB NOCTOAHHOro Toka. OAHAKO BBMAY MOBbI-
LWEHHOM CTOMMOCTM COMMX SNEKTPOABUIATENEH M CIIOXHOCTM MX OBCIYXMBAHMS, HONMYMA TO-
KOMPOBOAALLEN MbISIM B OKPY>XAIOLLEM BO3AYXE M LUIMPOKOTO AMANA30HA Paboumx TEMNepaTyp
UX MPUMEHEHME CTAHOBUTCA NPOBnemMaTnuHbIM. [TpUMEHEHUE CUCTEM C BEKTOPHBIM YyNpaBe-
HUEM MO3BONAET NEPENTU K HELOPOTMM QCUHXPOHHbBIM 3NEKTPOABMIATENAM, PA3BMTL Tpebye-
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MbIA HAYONbHbIA MOMEHT M npeoponetb BAnaHME 60ﬂbLL|l/1X Cun TpeHuna.

HacocHblie 1 BeHTMRSUMOHHBIE cUcTeMBI. K KOTEropHi MEXAHU3MOB, Y KOTOPbIX HAYQMbHBINA
MOMEHT 30BMCUT OT CKOPOCTM M MMEET KBALPATUYHYIO 30BUCUMOCTb, OTHOCATCS LeHTPObex-
Hble HACOCHI M BEHTUNATOPbI.

bnaropaps ksagpatuyHomn xapaktepuctmke U/f u BosmoxHOCTH ee auHamuueckoro suibo-
pa, Npeobpa3oBaTens NO3BOAAET YNPABAATL HACOCAMM M BEHTUNATOPAMM C HAMBONbLUEI
3P bEKTUBHOCTBIO MPUBAMXKXAACH K UX ECTECTBEHHOM XAPAKTEPUCTMKE M TEM CAMBIM COKPALLASA
noTepu sHepruu.

Heobxopnmo Takxe 6onee NogpobHO OTMETUTL YXKE YNOMWHABLLYIOCA PAHEEe (GyHKUMIO
amHammyeckoro Beibopa xapaktepuctukm U/E Tpu cHmskenun Harpysku Ha Bany apuratens u,
COOTBETCTBEHHO, YMEHbLIEHWMM TOKA CTATOPA NPeobpa3sOBATENb CHUXAET HAMPSKEHWE Ha
cTaTope ABMraTens, COXPAHAR YACTOTYy HeW3MeHHOM. bnaropaps cHukeHuio HanpsaxeHus
YMEHBLLQIOTCA NOTEPH SHEPMMM B CTATOPE ABMIATENs, A 3HAYMT, M OBLUME NOTEPU SHEPTUM B
NPMBOAHOMN CUCTEME CTAHOBATCS HMXe. [1py BO3PACTAHMM HATPY3KM HA BANY ABMrATENd NpPO-
uecc npotekaeT B obpaTHON nocneposaTensHocT 1 MY BO3BPALLOETCA HA HOMMHANBHYIO
XAPAKTEPUCTUKY.

Hanuune nporpammmpyemoro MUI-perynatopa (r.e. ¢ MHTErpMPOBAHKMEM MO NPONOPLMO-
HQMbHO-MHTErPaNbHO-AMdbGEPEHUMANBHOMY 30KOHY) NO3BONSET OPFrAHM30BATL ABTOMATHYEC-
KM KOHTPOMb 3G QHANOFOBBLIM CUFHAMNOM, MPUXOAALLMM C AATYMKA (AaBNEHMa, TemnepaTypsl,
ypOBHs) 06paTHOI CBA3W. [TporpamMmMMpyembie peneiHbie BeIXObl MO3BONAIOT OPraHM30BATH
pPaBOTy HACOCHOM CTAHUMM B BEEPHOM PEXMME, YTO MO3BONAET YMEHbLIMTL MOLLHOCTL HOCO-
COB 30 CYET YBEAMYEHMUS WX KONMYECTBA; NOCTOAHHO KOHTPOAMPOBAThL KOMIMYECTBO BKIIOUEH-
HbIX HOCOCOB, YTO CYLLECTBEHHO YMEHBLIAET PACXOf SNEKTPO3IHEPIMM U YBEAMUMBAET PEeCypC
HacocoB. Heobxoanmo OTMETUTh TAKXEe HANMYME MPOMYCKAEMBIX YACTOT, HACTPAUBAEMbIX
NOMb30BATENEM, MO3BONAOLLMX M36EXATH PE3OHAHCA B MEXAHM3ME U aguratene. M3 dyHkumi,
NOME3HbIX MPU YNPABAEHUM HOCOCAMMU M BEHTUAATOPAMM, CEyeT TAKKE OTMETUTL BO3MOX-
HOCTb "NMOAXBATA" BPALLAKOLWEroCs ABUraTeNs U BOSMOXHOCTb OBTOMATMHYECKOrO Nepe3anycka
€ro npu MCYE3HOBEHMM NMUTAHUA MM PECTAPTA NPU ABAPMIHOM OTKIIoYeHuu. [Tpeobpasosa-
Tenb MOXeT nepesanyckatecs 4o 10 pas ¢ 3aaepxkoi nepeq sknoveHmem ot 5 no 25 ¢, uto
AOCTATOYHO AN NOAQBAAIOWLErO GOMLLIMHCTBA HOCOCOB M BEHTUNATOPOB.

MpeobpazoBaTent MOryT KOMANEKTOBATHCA AONONHUTENbHBIM BHELWHWUM GUALTPOM PAAUO-
4QaCTOT, NpUMeHeHne koToporo nossonset MY ¢ 3anacom oTeeuaTh CaMbIM XeCTkUM Tpebo-
BAHMAM MO snekTpomarHuTHom cosmectumoctn (IMC). CosokynHocTb kauecTs npeobpasosa-
TEens 4acTOThl AENAET €ro HE3AMEHWUMBIM AN YNPABAEHMS LEHTPOBEXHBIMU HACOCAMM U BEH-
TUIATOPAMM, O HANMYME PA3HOOBPA3HBIX MOLYTENH PACLUMPEHMS NO3BONSET CO3AABATL HA €ro
6a3e nokanbHble CUCTEMBI yNpaBneHus u/unm unterpuposats Y B yxe cywectsyiowme cuc-
TEMbI YNPABAEHMS.

DHepreTMyeckMe NoTepu U BUL PEryNMpPOBAHMS

MoTepwu sHEPTUM B TEXHONOMMUECKOM MPOLECCE 30BUCAT OT TEXHOMOMM-
YECKOW HArpysku, ONpefensemon noTpebuTenem, 1 notTepb HAMOpPa Ha
060PYAOBAHMM HACOCHOM CTAHLMM, KOTOPLIE ONPEAEnsioTcs MAPABM-
YECKMM COMPOTUBIIEHMEM SMEMEHTOB CxeMbl. [lna opraHmsaummn TexHono-
MMYECKOro MPOLECCA C MUHUMASIbHBIMKU SHEPTETUYECKUMM MOTEPIMU He-
06X0AMMO B NMEPBYIO OUEPEMb CHU3UTL MOTEPH HAMOPA Mexay Tpybonpo-
BOIOM HACOCHOrO Qrperata M cetbio notpebutene.

Kpome Toro, B npouecce GbyHKUMOHMPOBAHMS B 30BUCUMOCTM OT PEXM-
MOB PABOThI CUCTEMbBI MOXET MEHATLCS [ABNEHME NEepPel HACOCOM, CO3Aa-
BAEMOE MCTOYHMKOM BOAOCHAGXeHMs. V3amepeHne 3Toro nasneHus Tak-
XE OTPAXAETCS HQ BENMYMHE [OBMEHMA B CETM noTpebutene.

TakoM xapakTep B3AMMOCBA3M NAPAMETPOB TPEOYEeT YCTAHOBKM B CH-
CTEME APOCCENbHbIX PErYIMPYIOLLMX SMEMEHTOB - PErYIIMPYIOLWMX KIIAMNa-
HOB (MHOrAA MX BYHKUMIO BIMOSHAIOT HAMOPHLIE 3QBMXKM QrperaTos).
DU 3MEMEHTHI CO3AAI0T AOMONHUTENBHOE MMAPABIMYECKOE COMPOTHBIE-
HME M NO3BONAOT obecneunTs CTaBUNbLHOE AABEHWE B CETEBOM TPYHO-
nposoge. [1py MCNONb30BAHUM APOCCENbHBIX SMEMEHTOB MPOUCXOAMUT
pacnpegeneHne HANoOpPa HA SNEMEHTAX CUCTEMSI.
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Puc. 2. HanopHbie
XAPAKTEPUCTHUKM

Ha BenuunHy notepb npu APOCCENBHOM PEryNMPOBAHMM BIMUSET He
TOMBKO PENyNUPYIOLLMIA SNEMEHT: YALLE BCEro HA 3TANE NPOEKTUPOBAHMS
BLIOMPAETCS HOCOCHBIM ArperaT C ONPEeAeneHHbIM 3aNacOM HAMoOPaA, A Mpu
30MEHE HACOCHbIX ArperaTos HOBOE OOOPYLOBAHWME MOXET MMETb He-
CKOMbKO 30BbILLEHHbIE XAPAKTEPUCTMKM. Kpome Toro, AMana3oH m3meHe-
HUSI BXOAHBIX JABNEHWH (nepen BCACHIBAIOLUMM NATPYOKOM HACOCHOrO ar-
pEeraTa) OKA3bIBAET BAMSHUE HA BEMMUMHY NABNEHMs 30 HOCOCHBIM Arpera-
TOM. Bce 311 06cTOSTENCTBA NPUBOASAT K TOMY, YTO NOTEPH SHEPTMK B XOAE
TEXHONIOMMYECKOTO NMPOLECCA CTAHOBSITCS JOCTATOUYHO BOMbLLIMMM, AOCTUIQ-
owmmn 45 1 6onee NPOLEHTOB OT HOMWHANIBHOM MOLLHOCTM arperara.

Ins pelenns 300044 MUHUMM3ALMM NOTEPbL, CBA3AHHBIX C PErYIUPO-
BAHWEM ACBNIEHWUS B CETU, HEODXOAMMO MCKIIIOUYUTL JOMONHUTENbHLIE TUA-
paBnMyeckme CONPOTUBAEHMS HOA y4aCTKe OT HACOCHOrO arperata Ao
ceTeBoro TpybonpoBoaa, T.e. HEOOXOAUMO MOMHOCTBIO OTKPLITh BCIO 30-
NOPHO-PETYNIUPYIOLLYIO APMATYPY. DTO MOXHO CAENaTb, eCiin NpoLuecc
PEryNMpOBAHMS AABNEHKS NEPenaTh HOCOCHOMY arperaty. Teopus pabo-
Tbl HOrHETATENEM (HOCOCOB M BEHTUNSTOPOB) AOKA3LIBAET, YTO U3MEHEHME
4YACTOTbl BPALLEHMS MPUBOAC HATHETATENS M3MEHSET €ro HAMOPHblEe Xa-
PAKTEPUCTUKKU, KPOME TOro, HAMOP CO3LABAEMbBIM HArHEeTaTeENnem, npo-
NOPUMOHANEH KBAAPATY YACTOTH BPALLEHMs arperata. MameHeHue Ha-
MOPHBIX XAPAKTEPUCTUK HACOCHOrO Arperata npu M3MeHeHMM YACTOTbI
BPOLLEHMS MOKA3AHO HA PUC. 2, Ha KOTOPOM KpwuBas | cootseTcTeyeTt
HOMMWHONBHOM (MPWM HOMUHAMBHOM YACTOTE BPALLEHUS MPMBOAQ) HAMOpP-
HOM XOPOKTEPUCTMKE, O KPUBbIE 2-4 - HOMOPHBIM XAPAKTEPUCTUKAM MPW
NOHMXEHHOW YACTOTE BPALLEHUS.

K PiEHETHER CETH SR

BT —rnr ] ek Af F
“IM

M

‘/_,-"'_/ EApECTMpACTAEA DHER
E Mmc, pacmoon

0,5 (0w o]

Ecnu oprannsosats paboTy npuBOAA HACOCHOrO Arperata TAKUM
06pa30M, YTOOLI OH MPU U3MEHEHWMU MAPAMETPOB TEXHONOMUYECKOrO
npouecca (Pacxofa B CETM W LABNEHMA HA BXOAE Arperara) U3meHan
4ACTOTY BPALLEHUS, TO B UTOTE MOXHO 6€3 CyLLEeCTBEHHbIX NOTEPb SHEP-
MK CTABUIM3UMPOBATL AABNEeHue B cetu notpebuteneit. [Mpu Takom cno-
cobe perynMpoBaHMs UCKIIOYQIOTCS MOTEPM HAMOPA (HET APOCCENbHbIX
3MIEMEHTOB), O 3HAYMT, U MNOTEPU TMAPABIUYECKON SHEPTUM.

Cnocob perynupoBaHUsA LOBMEHMS B CETU MYTEM U3MEHEHWMS YACTOTbI
BPALLEHUSA NMPUBOLA HACOCHOTO Qrperata CHWXAeT sHepronotpebnexue
ewe 1 no apyrom npmumHe. CoBCTBEHHO HACOC KAK YCTPOWMCTBO Npeoh-
PO30BAHUS IHEPTUM UMEET CBOM KOIDOMUMEHT NONE3HOTO LEUCTBUS -
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OTHOLLUEHME MEXOHMYECKOW SHEPIUM, MPUNOXEHHOM K BANy, K MMAPABM-
4ECKOM SHEepPruM, Moslydaemon B HAMOPHOM TPybOMNpPOBOAE HACOCHOrO
arperata. Xapaktep M3MeHeHus KO3PbUUMEHTA MONE3HOTO AEUCTBMS
HOCOCA B 30BMCUMOCTM OT PACXOAA XMaKOCTH Q MPU PA3AMYHBIX HACTO-
TOX MOKA3QH Ha puc. 3.
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B cootBeTcTBUM C Teopmen Noaobus MOKCUMYM KO3 ULUMEHTA Nones-
HOrO OENCTBUSA C YMEHbLLIEHWMEM YACTOTbI BPALLEHUSE HECKONBbKO CHUXKAETCS
M CMELLaeTCs BneBo. AHaNM3 TpebyeMOoro M3MEHEHMs YOCTOTb HOCOCHOTO
arperaTa npu U3MeHeHUM PAcXond B CETH NMOKA3LIBAET, YTO C YMEHbLUEHM-
eM PaCcxoaa TpebyeTcs CHUXEHWE YacToTsl BpalleHus. Ecnn paccmoTpets
PABOTY ArperaTa ais PACXoid MEHbLLIE HOMUHAMLHOTO (pUC. 4, BEPTUKOIb-
Hble MHuK A 1 B), To ang 3Tux pexmumoB paumoHansHo paboTaTh HA MOHM-
XEeHHOM uacTtoTe BpaleHus, B stom cnyyae Kl Hacoca Bbiwe, yem npu
paboTe HO HOMUHQBHOM YACTOTE BPALLEHMUS. TAKMM OBPA3OM, CHMXEHUE
YOCTOTbl BPALLEHMS B COOTBETCTBUM C TEXHONOTMYECKON HAMPY3KOWM NO3BO-
N9€T He TOSbKO SKOHOMMTb MOTPEDBSEMYIO SHEPIUIO HA MCKIIIOYEHUM TUa-
POBMMYECKMX MOTEPbL, HO M MOMYUYUTb SKOHOMMYECKMI dDdeKT 3a cyeT no-
BbILLIEHMS KOIPPUUMEHTA MONE3HOro AENCTBUS COMOrO HOCOCA - Npeobpa-
30BAHUS MEXAHMYECKOM SHEPTUM B MMAPABIMYECKYIO.

[TprMmeHeHMe 4YaCTOTHOrO PerynmMpOBAHMS NMPUBOLOB NMO3BONSET Cylle-
CTBEHHO YMEHbLLUWTL M SKCMIYATAUMOHHBIE 30TPATHI, CBA3AHHBIE C 0BCIy-
XMBOHWEM QrpPEraToB u cuctem. Hanpumep, cHuxeHre nepenana faBe-
HUA MEXY BCACBIBAKOLLIMM M HAMOPHLIM NATPYOKAMM HOCOCHOTO arpera-
TO YBEIMYMBAET CPOK CIYXObl CANbHUKOBBIX YMAOTHEHWI, MPAKTUHYECKM
MCKITIOYAA TMAPOYAAPLl, U 0becnednBaeT CTAOMIbHOCTL AABAEHMIA B TPY-
HONPOBOAAX CETEMN, A TAKKE MUHUMU3MPYET 3ATPATH HA OOCTYXMBAHKE.

HacocHas nporpamma

Hekotopele npeobpasosartenu 4aCTOTH MMEIOT BO3MOXHOCTb YNPOBAATL HECKONbKMMM
HACOCaMM (BEHTUNATOPAMM) PABOTAIOLMMM HA OfIHY HArPY3Ky, 3TO TOK HA3bIBAEMAs "HaCOC-
nas nporpamma”. CyTb B cneayiouiem: npeobpa3oBaTent OCYLIECTBASET YACTOTHOE pPerynu-
poBaHME OOHMM OBUTATENEM, A KOrAA HEe XBATAET €ro MOWHOCTH, [AaeT KOMAHAY HA NOAKMIO-
HYeHue cnefyouero apuratend. ﬂ,ﬂﬂ NCKIIOYEeHUA 6pOCKO AABJIEHNA Y HACTOTHO-peEerynmpyemo-
ro ABUIQTENs, HQ BPEMS MyCKA AOMOSIHUTENLHOMO ABUrATENs, CHUXAOT 060poTsl. Takum o6pa-

30M MOXHO YNPABAATH FPYNNON HACOCOB (BeHTUNaTopoB). [lononHuTenbHbIE ABUrATENM MOXHO
BKJIIOYATb HAMPSMYIO K CETU, O MOXHO W Yepe3 YCTPOMCTBO MIABHOIO Mycka.

PexxuMbl TOpMOXEHMs 3neKTpoaBuraTens M cnocobbl ocTaHosa
Cambilt npocToi cnocob octaHoea - Beiber anektpoasurartens. euratens oTkmouaeTcs ot
MUTAIOLLEN CETU M OCTAHABAMBAETCA MO MHepumuu. [pu 3TOM Bpems O NONHOrO OCTAHOBA He
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PErynmMpyeTca M OnpeaenseTcs MHEPLUMOHHBIMM CBOMCTBAMM IBUFATENS M €ro HArpy3KkM.

Perynupyemoe Bpems TOpmoxeHus obecneunsaeT reHepaTopHbIi Cnocob, 3aknouaio-
WMICA B TOM, 4TO Npeobpa3oBaTens C HEOBXOAMMON CKOPOCTHIO YMEHBLIAET BLIXOAHYIO HYa-
cToTy no Tpebyemoro sHauerusa. [pu 3Tom ABMraTENs NPEBPALLAETCA B reHepaTop, npeobpa-
3YIOLUMIA KMHETUYECKYIO SHEPTMIO BPALLUEHMS B 3nekTpuyeckyto. B 3asMcumoctn ot tuna eein-
PAMASIOLLIErO YCTPOMCTBA SHEPTMA BO3BPALLAETCA B MEPBUYHYIO CeTb MO0 HOKANIMBAETCS B
KOHType npeobpaszoBaTtens 4acToTe. Bo BTOpOM crnyuae u B Ciyuae HArpysku C 6oAbLIMM
MOMEHTOM MHEPLMM AN PACCEMBAHMA SHEPTMM MOXET NOTPEBOBATLCA MPUMEHEHWE BHELLHE-
FO TOPMO3HOMO COMPOTUBAEHMS, NOAKIIOYEHUE KOTOPOrO NPU BO3HWKHOBEHMM OMACHOTO ne-
PEHANPAXEHUS B MPOMEXYTOYHOM KOHTYype Npeobpa3oBaTens OCylecTBNSeT CneumanbHas
KOHTPONMPYIOLWLAA Cxema. Takum 06pPA3OM, MPEUMYLLECTBOM FEHEPATOPHOTO TOPMOXEHMS
ABNAETCA NPEACKA3yEMOE BPEMS M MIABHOCTb OCTAHOBA, BLICOKMI TOPMO3HON MomeHT. Hepo-
CTATOK € 3AKTIOYAETCA B TOM, YTO 3HEPrMA BhAEnseTcs B npeobpasoBaTene, NOSTOMY B
cnyyae BLICTPOrO OCTAHOBA MK BOMLLIOTO MOMEHTA MHEPLMM HATPY3KM AN u3bexaHus ne-
perpesa BCTPOEHHOTO PE3MCTOPA KOHTYPA MOCTOAHHOO TOKa Npeobpasosarens Heobxoam-
MO MCMOMb3OBAHWE BHELIHErO COMPOTUBIEHMS.

Ins Toro 4ToBbl OCYLLECTBUTL TOPMOKEHME NOCTOSHHLIM TOKOM, MM, MHbIMM CIOBAMM, AUHA-
MMUYECKOE TOPMOXEHME, C OBMOTKM CTATOPA ABMIATENS CHUMAIOT NEPEMEHHOE HANPSKEHUE U
Ha ofHy unu ase (Ga3bl NOAQIOT NOCTOAHHOE Hanpskenue. [Npu 3Tom markuTHoe none Gynet
BbLI3LIBATH BHAYANE 3AMEMNIEHME, O 30TEM W YAEPXAHME POTOPA B HEMOABMXHOM COCTOAHMM.
MpenmyLLEeCTBOM AMHAMUYECKOTO TOPMOXEHUA ABNAETCA BbIAENEHUE SMEKTPUYECKO SHEPTUM B
pPOTOpPE ABMFATENs, YTO AENAET HEHYXHbIM MCMONb3OBAHWE TOPMO3HOrO COMPOTUBAEHMS, U
NNaBHLI OCTaHOB. Ho Mockonbky BEIXOAHAS YACTOTA NPeobPA30BATENEM HE KOHTPONUPYETCS,
TO BPEMSA TOPMOXEHMA CTAHOBMUTCA BENMUMHOIM HeonpeaeneHHoM. DPdeKTUBHOCTE TOPMOXKEHMS
B STOM Cllydae no CPaBHeHWIO C reHepatopHbim metogom coctasngaeT 30...40%.

Mo KOMBUHUPOBAHHOM CNOCOBE TOPMOXEHUS MCMONb3YETCa KOMBMHALMA [BYX OMMCAH-
HbIX CMOCOBOB, T.€. HO MEPEMEHHYIO COCTABMSIOLLYIO BLIXOAHOMO HAMPSXEHWs Npeobpasosa-
Tens HOKNQALBAETCA MOCTOAHHAS COCTABNAIOWAA. DTOT CNOCOD TOPMOXEHMA COYeTaeT B
cebe npenmyLLecTBa 0BOUX INEKTPUYECKMX CMOCOBOB TOPMOXEHMA M NO3BONAET 3PPEKTUBHO
TOPMO3WTb 3NEKTPOABMIATENb 30 KOPOTKOE BPEMA BhAENeHWs Tenna B npeobpasosaTtene.

BoicokoBosnbtHble 4

Henb3ssa o6oiti ctopoHoi 31 ycrporctea. Kasanock 6bl, BCE TO e Camoe, TONMbKO Hanps-
xeHue ppyroe. Ha camom pene He Bcé Tak npocto. [Ins ycrporcts nutanuem 6 kB, HyxHbl
CUnoBble MOayNM Ha HanpsxeHune npumepHo 18 kB. KonpgeHcaTop B 3BeHe nocToaHHOrO TOKa
npumepHo Ha 10 kB. Takoh sanemenTHON 6a3bl CErofHA MPOCTO HET, MPUXOAMTCA MPUMEHSTH
NApANNEensHO-NOCNESOBATENBHOE COEAMHEHME. A 3TO BAMAET HA HAAEXHOCTL, LEHA YBENUUM-
BAETCS HE MPONOPLMOHANbLHO. [103TOMY Cefyac HOXOLST NPUMEHEHKUE, HAPSALY C NPUMEHEHU-
€M BbICOKOBOMbLTHEIX MPeobpasoBaTenei, Ayx TPAHCHOPMATOPHBIE CxeMmsl, T.e. ¢ 6 kB cra-
BuTCa noHmkaoLwmi Tpanchopmatop ao 0,4 mnn 0,7 kB, notom yactoTHeIM npeobpasoeaTtens
HQ 3TO HAMPAXEHME M NOTOM MOBLILIAIOWMI TpaHchopmaTtop a0 6 «kB. Motpebutens moxert
M He 3HATb OO 3TOM, eMy MPEMIaraeTcs KOMMIekT obopyaoBaHMs nog Ha3saHuem Beicoko-
BOMbTHLIN Npeobpasosatens yactoTsl Ha 6 kB. Hepocratok storo metona, npu 6onbwioit
ry6uHE YACTOTHOTO PEryIMPOBAHMS - HA3KAA 4ACTOTA MIOXO MPOXOAMT Yepes TPAHCPOpMa-
TOop, paccumtaHHbii Ha 50 MU, a BLICOKAA HECyUlas YACTOTA HAMPSXKEHMS, OT LUMPOTHO-MUM-
MyfbCHOM MOZYNSAUMM BbI3bIBAET 3HAUYMUTENbHBIE NOTEpPH B TpaHCchopmaTope. HyxeH wnm cne-
UMANbHBIA TPAHCPOPMATOP AAf YACTOTHOTO PEryiMpPOBAHUS, MM MYyBUHA PErynMpoBaHMs
nonxHa 6uith He 6onee 10-15%. O6a3atensHo HyxeH cuHycHbI GunbTp mexay 4 1 Tpanc-
bopmMaTopom, rabapmThl 1 LEHA KOTOPOTO COM3MEPHMBI C MAPAMETPAMM TPAHCHOPMATOPA.
MuTepecHoe pelueHre npeanaraeT rpynna ydeHsix 13 MOW, ol npeanaraioT CTaBuTL TONLKO
NOHMXAIOWMHA TPAHCPOPMATOP, NOTOM HABOP YACTOTHLIX MPeobpasosaTenei, Kak Bsl Moay-
neit nmskoro (0,4 kB) nanpaxerua. Kaxapiit MORyb COrMACOBAHHO 3aNMTHIBAET OBMOTKM Cne-
UMANBHO PA3PABOTAHHOTO BEHTUNBLHO-MHAYKTOPHOTO aguratens. Kaxawiii moayns csolo 06-
MOTKY. KOHCprKLI,l/IFI ABUTATENd NONy4YaeTca He CNoXHee O6b|‘-IHOFO ACHMHXPOHHOTO asuraTtens,
rabapuThl MEHbLLE, COOTBETCTBEHHO LIEHA BCErO KOMNNEKTa 0BOPYAOBAHMS, BKIIOYAA ABMIQ-
TeNb, MEHbLIE CTAHAAPTHOrO BHICOKOBOMLTHOrO NpeobpasoeaTtens 4actoTe. Kpome Toro npw
BLIXOMIE M3 CTPOS OAHOTO M3 MOAynei, BCE NpoaomkaeT paboTaTte, C NOTEPEH YACTM MOLLHO-
CTKW, YTO HE BO3MOXHO B NEPBbIX ABYX BAPMAHTAX.

CucreMHbIM nopxop,

MpaKTUKa NMPUMEHEHMS YOCTOTHBIX NPEeOobpPa3oBATENEN M YCTPONCTB
MNNABHOMO NyCKA Ans ynpaBieHMs HACOCOMM W BEHTUASTOPAMM AOKA3bIBA-
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eT uenecoobpasHOCTb HE MPOCTO BKIIOYEHU Npeobpa3oBaTens ans yn-
POBNIEHMS ArPEraToM, O CO3[AHMS CNELMANM3MPOBAHHBIX CUCTEM YNPOB-
NIEHWS TEXHOMOTMYECKMM MPOLECCOM. MIMEHHO TOKOM Noaxon no3sonseT
MOMYYNTb SKOHOMUUECKMI SDDEKT HE TONMBKO OT CHMXEHMS NOTPebsemMon
M3 CETU SNEKTPUYECKOM MOLLHOCTU, HO U AOBWUTHCA CyLEeCTBEHHOTO
YMEHBLLEHUSA SKCMYATALUMOHHbIX PACXOMOB, YIyHLIEHWE YCIOBMIA TPYAA U
yBenmuyeHne cpoka cnyxbel obopygosarus. CoBpemeHHble npeobpaso-
BATENM YACTOTHI NO3BONAOT nonydats 6onee 20 napameTpos coCTosHUS
snekTponpueoaa. CootseTcreyioulas 06paboTKa 3TUX NAPAMETPOB MO-
3BONIAET NPOBOAMTL MyHOKOE AMATHOCTMPOBAHME KAK OBOPYAOBAHMS
CUCTEMbI, TAK M MPOTEKAIOUMX MPOLECCOB. [ 109BMAETCS BO3MOXHOCTL He
TONMbKO PEArMpPOBATL HA BO3HMKLLYIO ABAPMIO, HO M MPEeaynpexadTts ee,
YTO ANS SHEPreTMUECKUX OOBEKTOB 3HAUMTENLHO BAXHEE.

Co3naHue cucTembl C YQCTOTHO-PENYIMPYEMbIMM NPUBOAAMM, B KOTO-
PbIX YNPABEHWE YACTOTOM OCYLLECTBSETCA HAPSY C KOHTPOMEM LENOro
KOMIMIIEKCA PA3NMYHBIX TEXHOMOMMYECKUX MAPAMETPOB, MO3BOMAET CHU-
3UTb HE TOMbKO NOTPEBNEHUE SNEKTPUYECKOM SHEPTUM, HO U ODBECNeUnBa-
€T SKOHOMUIO NOTPEebneHMs SHePropecypPCcoB BCEM CUCTEMBI.

OueHka 3koHOMMYeCcKOM 3¢ PEKTUBHOCTU NPUMEHEHMS
YOCTOTHO-PEryIMpPyemMoro npuBOAd.

OnpepneneHne 3KOHOMUYECKOM SbPEKTUBHOCTU, KOTOPYIO MOXHO MO-
fIYYUTb OT BHEAPEHMS NPeobpa3oBaATENEel YACTOThI, ABMSETCS HACYLIHOM
npobnemoin. [Notpebutenio xotenocs 6bl go npmobpetenusa Y umets
FAPAHTUM, YTO CPEACTBA OymyT M3PACXOAOBAHLI HE 3pst, ObLIME yTBEPX-
[IEHUs O TOM, 4TO 3kOHOMMs dnekTposHeprun coctasut 30-80%, TpebyioT
noateepxaeHus. K coxaneHuio, yHMBEPCANbHOM METOAMKM HA BCE Chy-
yam npumeHeHns MY HeT u BbiTb HE MOXET, TOK KaK OHBLEM SKOHOMMM
30BMCUT OT MHOTMMX GAKTOPOB XAPAKTEPHbLIX AN AAHHOW KOHKPETHOM
ycranosku. OpHAKO cyliecTsyeT OOMbLIOE KOMMUECTBO TUMOBLIX pelle-
HUM MTPUMEHSIEMBIX B HOPOAHOM XO3SMCTBE, HANPUMEP, CUCTEMBI OTOMIIE-
HUS M TOPAYEro BOLOCHAOXEHMA HA LEHTPANbHBIX TEMIOBbIX MYyHKTAX
(LITTT). Mockosckmm sHepretuyeckum uHctutytom (MIOWU) paspabotana
METOAMKA OLUEHKM SKOHOMMUECKOM SPPEKTUBHOCTU MPUMEHEHMS YACTOT-
HO-PEerynMpyeMoro 3neKTPONpPUBOAA B CMCTEMOX BOAOCHAOXeHus 3a0-
HUM, paspabotaHa "MHCTpyKuma no pacyéty SkOHOMUYECKOM dbdekTms-
HOCTW MPUMEHEHUS YACTOTHO-PETYNIMPYEMOTrO 3MEeKTPOnpMeoaa”, corna-
coBaHHAA ¢ [MaBrocasHeproHaa3opom 1 yteepxaeHa MuHTomnsHepro.

ABTOp MOSb3yeTCs METOAMKOM PACYETA COCTABSIEHHOM C ydyeTom "Me-
TOAMYECKMX PEKOMEHAAUMIA MO OLEHKE WHBECTULMOHHBIX NMPOEKTOB", yT-
BepxaeHHbix Murucrepcteom skoHomukn PD, Munuctepctsom duHaH-
cos PO, NocynapcreerHbim komutetom PD no crpowutensHoi, apxurtek-
TypHOM w1 xunuwHon nonutuke NoBK 477 ot 21.06.1999 r. v "Metoam-
4ECKMX PEKOMEHAALUMI MO OLEHKE MHBECTULMOHHBIX MPOEKTOB HA Xenes-
HOLOPOXHOM TpaHcnopTte", yTeepxaeHHbix ykaszanuem MIC PO or
31.08.1998 r. NoB-1024y.

OnbIT NPUMEHEHUS YOCTOTHO-PETYIIMPYEMOrO NMPMBOAA MOKA3bIBAET,
YTO PEasnbHAs SKOHOMMS, 3A4ACTYIO, MOlyYaeTcs aaxe Oornblie pacyet-
Hot - 50-60 v pnaxe 80% skoHOMMM. A OKYNAEMOCTb BHEAPEHWUS YOCTOT-
HbIX NPeobpasoBaTenel HacTynaeT oT 2 Mecaues o 2 net. Yem molHee
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OBUTATENb, TEM MEHbLUE CPOK OKYNAeMOCTW YACTOTHO-PErynmpyemoro
npueoAa.

3aknoyeHne

[TpMMeHeHKe 4aCTOTHO-PErYNNPYEMbIX MPUBOAOB 41 HACOCOB M BEH-
TUNATOPOB B TEXHOMOMMYECKMX NPOLECCAX MO3BOMSET CHU3WUTL SHEPronoT-
pebneHne TexHonornuecknm obopynosanuem. [epen Havanom sHeppe-
HUA PEKOMEHOYETCsl MPOBECTU TEXHUKO-3KOHOMMYECKOe OBOCHOBAHME,
NO3BOMSIOLEE OMNPEAENUTb HE TONMbKO CPOKM OKYNAemMOCTM OT BHeppe-
HUsl, HO M NPOBUIBHO OPraHW3OBATL TEXHOMOTUUYECKMI NMPOLECC C YYETOM
BO3MOXHOCTEM NPMBOAA C YACTOTHBIM perynmMposaHmem. Llenecoobpas-
HO MCMOMb30BAHME NPeobpA30BATENEN YACTOTH U YCTPOMCTB MAABHOIO
MyCKA He TONMbKO B KAYECTBE SNEMEHTOB CUCTEMbI YNPABAEHWUS KOHKPET-
HOrO ArperaTd, HO U KAK COCTABASIOLLIME KOMMIEKCHbBIX CUCTEMHbIX peLle-
HUM C MOAKMOYEHUEM LLIMPOKOTO HOBOPA CPEACTB OBTOMATU3ALMM TEXHO-
NIOrMYECKOro npouecca. Takue pelueHus No3BOMSIOT NOMYYUTb LOMOMHM-
TENbHbIN 3PPEKT, KOTOPLIN 30BEAOMO OOJbLLE MPOCTON SKOHOMMK SIIEKT-
PUYECKOM SHEPTMM.




