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OtoT otuer 6611 moarorosieH skcnepramun OO0 «UI' «MHdoMaiin» HCKITIOYUTENBHO B 1emsix HHpopMarmu. Coxepikaiascs B HACTOSIIEM OTYeTe
uH(OpPMAIWS GbITA MOTYUEHA U3 MCTOYHMKOB, KOTOPHIE, MO MHEHHIO skcreproB MHOOMAMH, sBmstorcst HagexubMu, ogaako THOOMAMH we
rapaHTHPYeT TOYHOCTH H HOJHOTH HH(pOpMaNuH st MoObIX neneil. Mudopmanus, npeacTaieHHas B TOM OTYeTe, He JOIDKHA ObITh HCTONKOBAHA,
IpsIMO WJIM KOCBEHHO, Kak MHQOpMaIys, cojeprkamias peKOMEHIAly 10 HHBECTULMSIM. Bce MHEHHS M OLEHKH, COAep)KalIHecs B HACTOSIIEM
MaTepualze, OTPaKaloT MHEHHE aBTOPOB HA JeHb NyONMKAMM M TONIEXAT H3MEHEHHI0 6e3 mpexympexaenns. MHOOMAMH we mecer
OTBETCTBEHHOCTh 3a KakKWe-IMOO YOBITKM WM yniepO, BO3HHUKIIHE B pE3yJbTaTe HCIOJb30BaHUS IHOOOH TpeTheil CTOpOHOW HH(pOpManuu,
cozieprkanieiicss B HACTOSIIEM OT4YeTe, BKIIOYas OMyOJIMKOBaHHBIE MHEHMS WM 3aKIIOYCHMS, a TAKKe IOCIEICTBHS, BBI3BAHHBIC HEIOIHOTOH
npencraBieHHoH nHGopManuu. Mudopmarus, npeAcTaBIeHHAs B HACTOSIIEM OTYETE, MONy4eHa U3 OTKPBITHIX HCTOUHHMKOB JHOO MPEIOCTaBICHA
YIOMSIHYTBIMH B OTYeTe KOMIaHUSIMH. JlomonHuTenbHas HH(OpMAIHs MpeJoCcTaBIsLeTCsl IO 3ampocy. DTOT JOKYMEHT WIIH Jifo0as ero 4acTb He
MOSKET PacTIpOCTPAHATLCS 6e3 MUChMeHHOro paspenrenns MHOOMAIH mi60o THpaxHpoBaThCs TIOGBIMH CTIOCOGAMH.
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AHHOTAIIMSA

Hacrosmuii oT4eT sABIseTCA TPEeThUM H3JAaHUEM HCCIIEJOBAaHUS POCCUIUCKOIO
PBIHKA NEPEIBUKHBIX JTU3EJIbHBIX 3JIEKTPO-T€HEPATOPHBIX YCTAHOBOK.
MonuTopuHr peiHka Benercs ¢ 2004 roaa.

Leap uccaeqoBaHMs — aHAIU3 PbIHKA NEPEABUKHBIX IU3EIIBHBIX 3JIEKTPO-
Ir€HEPaTOPHBIX YCTAaHOBOK B PoccHM — Kak OTEYECTBEHHOrO INMPOM3BOJACTBA, TAK U
UMIIOPTHBIX.

O0beKkTaMH HCCICAOBAHMS SIBISIIOTCSA TMEPEIBUKHBIE TU3EIIBHBIE JJIEKTPO-
reHEepaTOPHbIE YCTAHOBKM JAuaria3oHa MOIHOCTH OT 2 KBT no 1 MBT.

Jannass pabota sBisieTcss KaOMHETHBIM HccJieqoBaHMeM. B kaudecTBe
HCTOYHUKOB WH(OPMAIMM HUCMOJIb30BATUCH JlaHHbIe DefepaibHOM CITy»KOBI
rocynapctBeHHoi cratuctuku P® (Poccrar), denepanbHOl TaMOXKEHHON CITYKObI
P® (OTC PD), nannsie TaMoxeHHoM cratuctuku PO u 6a3p1 UNdata, orpacieBoit u
PErMOHATBHOM MPECCHhI, TOIOBBIX U KBAPTAIHHBIX OTYETOB SMUTEHTOB IIEHHBIX OyMmar,
a TaKkKe MWHTEPHET-CAaUTOB NPOU3BOAMUTENECH U MOTpEOUTENEl IepeaBUKHBIX
JTIA3EITBbHBIX JIEKTPO-T€HEPATOPHBIX YCTAHOBOK.

Xponojornyeckue pamku ucciaenopanus: 2004-2017 rr.; nporuosz — 2018-
2025 rr.

I'eorpaguss wuccaenoBanus: Poccuiickas Deneparusa — KOMIUICKCHBIN
OAPOOHBIN aHANU3 PhIHKA; MUP — OOIINE CBEJICHUS O TUHAMUKE U XapaKTePUCTUKAX
PBIHKA.

Otuet coctout u3 7 rnas, coaepkut 117 cTtpanuu, B ToM unciie 35 pUCyHKOB,
34 Tabnuubl U 3 MPUITIOKEHUS.

OTanyuTeIbHON 0COOCHHOCTBIO HACTOSIIIETO MCCIICIOBAHUS SIBIISIETCS TO, YTO
B HEM TIPEACTaBJIEH MOAPOOHBIN aHAIU3 UMIIOPTa HOBBIX MEPEIABUKHBIX TU3ETBHBIX
AIEKTPO-TEHEPATOPHBIX YCTAHOBOK 3a Ooubinoil nmepuoa Bpemenu (2004-2017 rr.),
NpUYEM, OTACNIBHO ISl TPEX TPYMHI MOIIHOCTH. ITO MO3BOJUIO BBISIBUTH OCHOBHBIC
CTPaHBI-MIOCTABIIMKHA, TOM-10 HHOCTPAHHBIX MapOK TMEPEABUKHBIX JIU3EIBHBIX
AIEKTPO-TE€HEPATOPHBIX YCTAaHOBOK M TOIM-10 uMnoptépoB. [lockonbky uMnopt aaér
npuMepHo 80% HaNOJHEHUS POCCUHUCKOTO PhIHKA, 3TO MPUHIMIUAIBHO BaXXHO MPU
MJIAHUPOBAHUHM KOMMEPYECKUX OIEpalnii.

B Hacrosiee BpeMsi Ha phIHKE MapKETUHTOBBIX UCCIEIOBAHUN MPEICTABIICHbI
paboThl, B KOTOPBIX aBTOPHI PACCMATPUBAIOT KOPOTKHE OTPE3KH BPEMEHH U
CYMMHPYIOT 00bEMBI UMIIOPTA, YTO, O€3YCIOBHO, TPUBOINT K CEPhE3HBIM OLITHOKAM B
OIICHKAX MOTPEOJICHUS ITUX TPEX Pa3HBIX TPYMI YCTAHOBOK.

«3rOoMUHKOY» UCCIEAOBAaHUS SBISETCS MPOTHO3HBIM OJiok. B wacTHOCTH,
MPEJICTABICHO MOJHOE COBIIAICHUE HAILIETO MPOTrHO3a U3 BTOporo uznanusa 2014 r. ¢
peasibHOCTBIO 2015-2017 rr. Ilo ycoBepiI€HCTBOBAHHOW METOAMKE CIEJIaH HOBBIN
nporHo3 Ha 2018-2025 rr.
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IlepBasi ri1aBa mOCBSIEHA HMCTOPUU CO3JAHUSI U UCIIOIb30BaHUS JU3EIIb-
reHepatopoB B Poccun u 3a pyoexxom.

Bo Bropoii riaaBe o0030pa JgaHbl OO0IIME CBEACHUS O MEPEIBUKHBIX
AIEKTPOCTAHLHUSX, UX YCTPOUCTBE, KOMIIOHOBKE, HA3HAYEHUU U TPEUMYIIIECTBAX.

Tperbss ri1aBa 3HAKOMUT 4YHUTATENsl C POCCHUCKHUMH MMPOU3BOAUTEISIMU
IU3ENbHBIX CTAaHUMA M WX aCCOPTUMEHTOM, B HEH TMPUBEACHBI JaHHBIE IO
MIPOM3BOJICTBY MEPEABMKHBIX dJIeKTpocTaniuid B 2004-2017 rr.

B uerBepToOii ri1aBe 0030pa MpPUBEACHBI CBEJICHUS 00 AKCIOPTE POCCUUCKUX
JIM3ENb-TeHEPATOPOB, a Takke 00 UMIIOPTE Jau3esb-reHepatopoB B Poccuio B 2004-
2017 rr.: cTpaHax-MpOU3BOIUTENAX U (hUpMax dHEPTETUUECKOTO MAIIMHOCTPOCHHUS,
Ybd MPOJAYKLMS TPEACTaBIEHa Ha POCCHUMCKOM pbiHKEe. OTAENbHO OMUCaH
DKOHOMUYECKHN AaCIHEKT JIOTUCTUKH ITOCTaBOK NPOAYKIHMH, B TOM uyucie ot 10
BEIYIIUX MHOCTPAHHBIX MTOCTABIINKOB.

IIsaTas riaaBa 0630pa MOCBSIICHA aHATU3Y LIEHOBOM CUTYyallud Ha POCCUMCKOM
PBIHKE NEPEABUKHBIX AIEKTPO-TEHEPATOPHBIX YCTAHOBOK IO COCTOSIHUIO Ha ampellb
2018 .

B miecToil riaBe naHa OIEHKA «KaXKYIIETOCS» BHYTPEHHETO MOTPEOSICHUsS
nu3enb-reHepatopoB B Poccun. Taxxke paccMoTpeH 0ajnaHC UMIIOPTa B MOTPEOJICHUN
MEePEABUKHBIX JU3EIb-TeHEpaTOpoB B Poccun.

B ceapmoii, 3aKiI0UUTENbHON TJ1aBe 0030pa JaH MPOTHO3 Pa3BUTHUSL PHIHKA
MEePEIBUKHBIX TU3Eb-reHepatopoB B Poccuu Ha nepuon 10 2027 r.

B npuiioxennn nprBeaeHa aapecHas KHUTa NPEINPUsATHH.

LeseBast ayauTopus UCCaeA0OBAHUA:

- YYaCTHUKM pPBIHKAa TNEPEABWXKHBIX JU3EIBHBIX JJIEKTPO-TEHEPATOPHBIX
YCTaHOBOK — MPOU3BOAUTENHN, TOTPEOUTENH, TPEHACPHI;

- HOTEHUHAIbHbIE UHBECTOPBI.

[Ipennaraemoe wHccienOBaHUE MPETEHAYET HA POJIb CHPABOYHOr0 MOCOOUS
JUISL  CTICIIMAJIMCTOB, MPUHUMAIOIINX YIPABICHUYECKHE PEIIeHHs, padoTaImmux Ha
PBIHKE MEPE/IBUKHBIX JU3EIb-T€HEPATOPHBIX YCTAHOBOK.
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BBenenue

Cpenn Tak Ha3bIBAEMBIX pPACHPEACIEHHBIX TEXHOJOTHUW 3JIEKTPOreHepanuu
BAKHOE MECTO 3aHUMAIOT MEPEIBHKHBIE YCTAHOBKU C JAU3EIbHBIMHU JBUTATEIISIMHU.
BenenctBue CBOMX TEXHUYECKUMX JOCTOMHCTB, YMEPEHHOM ILIEHbI M HEBBICOKHX
HKCILTYyaTAllMOHHBIX PAaCX0JI0B OHU — CAMbIE MACCOBBIE 3JIEKTPOT€HEPATOPbI B MUPE.
[ToMuMO TpakJTaHCKOTO CEKTOpa, BTOPBIM CYIIECTBEHHBIM JpailBEpOM CIIpoca
SBIISIIOTCA BOEHHBIE BegOoMCTBAa. OCHOBY SHEPreTMKHM BOEHHBIX 0a3 COCTaBWIU
NEPEBUKHBIEC TU3EJbHBIE AJIEKTPOreHEPATOpbl MOIIHOCTBIO OT 2 KBT 1o 100 xBT.
HecTaOunbHOCTh B MEXAYHApOAHBIX OTHOIICHUSX, IPOSBUBIIASCA B YaCTHOCTH B
cepun kKoH(QukTOB B TyHuce, JluBun, Erunre, Cupun u Ha YKpause, JeaeT Malylo,
JELEHTPAIN30BAHHYIO0 U MOOMIIBHYIO SHEPTETUKY elIE 0oJiee aKTyaJIbHOM.

HacTosimuii oT4eT MOCBSIIEH MCCIEI0BAHUIO PhIHKA NEPEIBUKHBIX JU3EIIb-
reHeparopoB B Poccu, BBISIBIEHUIO OCHOBHBIX €r0 YYaCTHUKOB, OLIEHKE TEHICHIUH,
OIPEEICHHUIO TEPCIEKTUB CIPOCa HA JAaHHYIO MPOIYKLIHIO U YCTAHOBIICHUIO IPUYUH
W3MEHEHHUs CTPYKTYpPHI pbIHKa 10 2027 T.

OObekTOM 0030pa  SBISIOTCS  NEPEIBHXKHBIE  AJNEKTPOCTAHLUUU. DTUM
TpeOOBAHMSM OTBEYAIOT COOCTBEHHO MEPEABMKHBIE 3JIEKTPOCTAHLIMH, OJIOYHO-
TpaHCHOpTa0eNbHbIE, CAMOXOJHBIE, OJHOArperaTHple W  MHOIOarperaTHbIe
AIEKTPOCTAHLMH, AJIEKTPOCTAHLMHU KAalNOTHOIO, KOHTEWHEPHOTO U Ky30BHOIO
ucnojgHeHus. Vcnonp3zoBaHue MOOWIBHBIX JAM3ENIBHBIX 3JEKTPOCTAHIMM 110
CPaBHEHHIO CO CTallMOHAPHBIMM HMEET pAJd HpeuMyllecTs: 1) ynobcTBO
TPAHCIIOPTUPOBKHU; 2) 3HAYUTEIBHO MEHbILIEE KOJIMYECTBO COIJIACOBAHUN B
KOHTPOJIUPYIOIIMX OpraHax; 3) HCHOJIb30BaHHWE CTAHIAPTHBIX KOJECHBIX Iaccu
NO3BOJIIET OBICTPO IOCTaBUTh arperar B opraHax l'ocTtexHajg3zopa U HayaThb €ro
SKCIUTyaTaluio; 4) He TpeOYIOTCS MEPOINPUITHS M0 MHCTAJUISALMM 3JIEKTPOCTaHIIUU
(MOUCK TUIOMIAIKK JUIsl YCTAHOBKH, MOJATOTOBKAa ()yHAAMEHTa, W T. 1.); 5) MojHas
TOTOBHOCTh 3JIEKTPOCTAHIIMM K OKCIUlyaTauuu; 6) yaoOCTBO MHpU pPEMOHTE U
00CITy’KWBaHUH B YCIOBUSAX OTKPBITOM MIIOIIAIKH.

N3 paccMoTpenust OynyT MCKIIOYEHBI MEPEABUKHBIE AJIEKTPOCTAHIIMM Ha
KOJIECHBIX KEJI€3HOJOPOKHBIX IMapax, arperatbl BOAHOrO Oa3MpOBaHHUs, YCTAHOBKU
sHEprooOecrneyeHuss MOPCKUX IIaTGOpM M HePTENneperoHHbIX 3aBOJOB, JM3EIIb-
IE€HEepaToOpbl CaMOJIETOB U BEPTOJIETOB.

B nanHoM o0030pe He OyIQyT TakKe paccMaTpUBaThCSl Ta30-HOPIIHEBBIE U
OCH3WHOBBIC DJIEKTPOCTAHIIIH.
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1. UcTopus co3nanus qu3e/ib-reHePaTOPHBIX
YCTAHOBOK

Hctopus npoMBIIITIEHHOTO TPOU3BOICTBA MEPEIBHKHBIX TU3EIbHBIX 3JEKTPO-
reHepatopublx ycraHoBok (I[II2TY) nauanace ¢ cozmanusi Pygonsdom [uzenem
JIBUTaTelIsl BHYTPEHHETO CrOpPaHUsl ¢ CaMOBOCIUIAMEHEHUEM TOIUIMBHO-BO3AYIIHOW
cMmecHu ot cxatus B 1890 r.

B Poccun nmrnoHepoM OCBOEHHsI TU3EIBHBIX JBUTAaTENEN cTan 3aBoJ «Pycckuit
nu3enby (ObiBIMi [leTepOyprckuii ABUTaTENeCTpOUTEIbHBINA 3aB0O/). Kak m3BecTHO,
JIBUraTenp, noctpoeHHsld P. JIuzenem, wmeBmmii momHocte 20 i.C.,
GYHKIIMOHUPOBAI HAa KEPOCHMHE W HE MOT paboraTth Ha HedTu. J[Burarens xe,
nocTpoeHHbI B 1899 r. Ha 3aBone «Pycckuii Au3enp» OJHOBPEMEHHO C YKa3aHHBIM
BBIIIIE JIBUTATEJIEM, UCIIOJIb30BAJI B KaU€CTBE TOIUIMBA HE(YTh. ITO OOBSICHIETCS TEM,
YTO, B YAaCTHOCTH II0 KOHCTPYKIMM TOIUIMBHOW ammaparypbl U KOMIIpECCOpa,
aurarenp 3aBojga  «Pycckuil ausens» B KOPHE OTJIMYAJICS OT JIBUTATENI,
noctpoeHHoro P. Jluzenem. Takum 00pa3oM, MOKHO CKa3zaTh, YTO MPUOPUTET TIO
CO3JIaHUIO JIBUTATEINsI C BOCIUIAMEHEHHEM OT CXKaThsl, pabOTalolIero Ha TSKEIOM
TOIUIABE, PUHAIIEKUT PYCCKUM HUHKEHEPAM.

HamomMuuM 0COO€HHOCTH pPAaOOTHI JIM3ENIbHBIX JIBUTATEJeH BHYTPEHHETO
cropanusa. B nunmuHAp cHayana 3acachlBa€TCA BO3/1yX, KOTOPBINA CHIIBHO CKUMAETCH.
Crenenp cxxaTus B auzelie pocturaet 20-22 €QuHUI, 4TO IOYTH BIBOE BHIIIE, YEM B
O0eH3nHoBBIX MoTOpax! [log nelicTBUEM BBICOKOTO JaBJEHUS BO3IYyX Pa3orpeBaeTcs
HACTOJIBKO, YTO BIPBICKMBAEMOE 3aTEM TOIUIMBO CAMOBO3TOPAaETCs, DIEKTPUUECKOTO
3QKUTAaHUU HE TpeOyeTcss — CBEUM 3/IeCh CIyKaT JIMIIb ISl MPEIBAPUTEIIHBHOTO
pas3orpeBa KaMepbl CrOpPaHus WM BIIYCKHOTO KOJIJIEKTOPA.

Jn3ens HEMPUXOTIMB K Ka4eCTBY TOIUIMBA M MOXKET paboTaTh Ha HE(TH U ee
noroHax. [lo cpaBHeHHMIO ¢ OEH3MHOBBIM MOTOPOM OH MEHEee «O0OOPOTUCTBHINY» H
PKOHOMHee pacxoayeT roprodee. OIHAKO U3€Nb CUJIbHEE IIYMUT MpHU paboTe U
TpeOyeT MOBBIIICHHOW MEXaHMYECKOW TOYHOCTHM B M3TOTOBJICHHH. K TOMy ke OH
TsDKEJIee aHAJIOTMYHOTO OEH3UMHOBOTO CHUJIOBOTO arperara u 0ojiee MeTalIOeMKHIA.

[TonaBnsroniee  OOJNIBIIMHCTBO ~ COBPEMEHHBIX  Ju3eieil  paboraer B
YETHIPEXTAKTHOM IHMKJIE. J[BUraTrenu 3TOro TUIa Mo XapakTepy cMeceoOpa3oBaHUs
JIEJISATCS Ha JIBE TPYMIBI: ¢ 00BEMHBIM U MJICHOYHBIM cMeceoOpa3zoBaHueM. B mepBom
cily4yae TOIUIMBO TMOJAETCSl B 00BEM KaMephbl CropaHusi, BO BTOPOM — Ha €€ CTEeHKH. B
CBOIO  odYepeab Ju3eIM C IUIGHOYHBIM  cMeceoOpa3oBaHHEM, HauOoJiee
pacrpoCTpaHEHHbIE B HACTOsIIIEe BpeMms, OBbIBAIOT  MpEIKaMEepPHbBIMU U
BUXpEKaMEpHbIMU. Y TEpBBIX CYIIECTBYeT TakK Ha3biBaemas (opkamepa,
COEMHEHHAs Y3KMM KaHAJIOM C KAaMEPOU CrOpaHMUsI.

B mnpenkamepe TOmnmBO ObICTpee BOCIIAMEHSETCS M 10 Y3KOMY KaHaly
«BBICTPEJIMBAETCS» B  OCHOBHOM  00BeM. B BuUXpekaMepHBIX  H3ENX
BIIPHICKUBAEMOMY TOIUIMBY 3a CUET 0CO00W (hOpMBI Kamepbl CTOpaHUS MPUAACTCS
BUXpeOoOpa3zHOe ABMKECHHUE, TIOITOMY OHO JIYYIIIe PACTBUIAETCS. Y KaXKIO0TO THIIA €CTh
CBOM NPEUMMYIIECTBA M HENOCTAaTKU: HANPUMEP, BUXPEKAMEPHBIE JU3EJIH MEHEE
HSKOHOMHUYHBI, HO pabOTaIOT MsITYE.
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C cepenunbl 1960-x TOZOB HayaldW pacHpOCTPAHATHCA AM3ENH C TypOo-
HaJTyBOM. MUHHATIOpHAs TypOWHA MPUBOJIUTCS B JBMIKEHUE CTPYEH OTpabOTaBIIMX
ra3oB M BpallaeT CUIAIIUMNA Ha OoO0mell ¢ Hel OocH LEHTPOOEKHBIN HarHeTaTellb,
KOTOPBIN MOJAaeT BO3AYX MO/ JABJICHUEM B BO3AYIIHBIN KOJJIEKTOP. Takas ycTaHOBKa
OJIHOBPEMEHHO IMOBBIIIAET MOIIHOCTh JAM3€Nsl M CHUXKaeT pacxol TtoruBa. Ho
BO3JIyX, MPOXO/Is uepe3 TypOUHy, HarpeBaeTcs U TepseT MIOTHOCTh. [loaToMy mMexmy
TypOMHON M KOJUIEKTOPOM, OCOOCHHO Ha MOIIHBIX JIU3EJIX, CTAIU YCTaHABIUBAThH
paauaTop npeaBapUTENbHOTO OXJIAXKIECHUS HAIIyBOYHOTO BO3AyXa — HHTEPKYJIEP.

B nocnemHue  roabl  Hayajuoch — pacOpOCTpaHEHWE — OM3EIed ¢
HETMOCPEACTBEHHBIM BIIPHICKOM TOILUIMBA B KAMEPY CrOpaHusi. ITO CTall0 BO3MOKHBIM
Oylarogapsi MOSIBJICHUIO CJIOXKHBIX BBICOKOTOUYHBIX JIEKTPOHHBIX CUCTEM YIPaBICHUS
3TuM TporieccoM. OJIHAKO CYIIECTBOBaja €Ille OJHA BakHas MpoOjeMa, KOTOPYIO
MPEACTOSIIO PEMINTh. B OOBIYHOM H3EIIBHOM MOTOPE Ka)aas CEKIUs TOILUTUBHOTO
Hacoca Bbicokoro aasinenus (THB/I) nopuusamu HarHeTaeT CONSpKY MOJ JaBICHUEM
1300-2000 aTtM. B «IIEpCOHAIBHBIN» TOIUIMBOIIPOBOJ, HUAYIIHM K OTACIBHOU
dopcynke. B pesynapraTe Maructpaiu npu paboTe MYyIbCUPYIOT, KaxAblid pa3s
«MOJIcachiBash» JIMIIHAE MUKPOJIO3bl TOIUIMBA. Bee 3TH Karm, cropasi, yBeJIMUUBaOT
pacxoj roproYero, MOBBIIIAIOT JBIMHOCTH BBIXJIOINA, U JABUTATENb M3-3a MYyJbCAllUN
W3JIMIIHE IIYMHT. B HOBBIX JIBUTATENSIX rOproYee HaXoauTes no nasieHueM B 1300-
1600 aT™M. ¥ TOYHBIMHU JI03aMH TofaeTcs K (GopcyHkam. A OTKpbIBaHHEM (POPCYHOK
VIOPABJISIIOT HE KJlamaHbl, CpabaThIBAIOIINE OT MEPEenaoB JaBICHUS, a COJICHOUIBI U
JaXXe TMbE30AJIEMEHTHI, IMOJYYalolue KOMaHAbl OT KOMIIBIOTEPHOM CHCTEMBL.
DNEKTPOHHBIA K€ «MO3T» TMPEIBAPUTEIIBHO AHAIM3UPYET JaHHBIE MHOXKECTBA
JATYUKOB, HAMPUMEDP, MOJIOKEHUSI Telalid aKkcelieparopa, TEMIEPATYpHOTIO pexXuma
JIBUTATEJIsl, €r0 HArpy3ku W T.11. IMEHHO 3JEKTpPOHMKA OTKphUIA MyTh AaJbHEHIIIEMY
COBEPIICHCTBOBAHUIO THOKOCTU pPaOOThl Ju3eJIeH, TMOBBIIMICHUI0 HWX TATOBBIX
XapaKTePUCTUK, PKOHOMHUYHOCTU, SKOJOTHYHOCTH. MHOTOYHUCIEHHBIE pa3padOTKu
1M0JI0GHOr0 POJa MO3BOJHIM TOMHATH «OOOPOTHCTOCTBY am3eneil 10 5000 muH .
JocTuxeHus mnporpecca MNpsSMO OTPA3WINCh Ha KOJMYECTBE JU3EJIbHBIX MAalluH
MHPOBOI'O aBTOINApKa — CEHYaC OHMU COCTAaBIAIOT B HEM OKOJIO TPETH, U B
JanbHENIIeM uX 103151 OyJeT TOJIBKO PacTH.

Taxk, merepOyprckoe npeanpusTue «3Be3a» U «YpaabCKui TU3eIb-MOTOPHBIN
3aBoa» (YJIM3, ExarepunOypr) B konie 2017 r. co3qanm COBMECTHOE MPEANPUITHE
I BBIMTYCKA JM3EJIbHBIX JIBUTaTeNied HoBoro mokoieHus M-150 u JIM-18S5,
IJIaBHBIM oOpa3zoM miist anekrpoctanuuil. [Ipennpusatus Konnepna «TpakTopHbie
3aBOJIbD», PACIIOJIOKEHHBIC B . Bragumupe u r. bapHaysne, 0CBOWIM HOBYIO JIMHEHKY
COBPEMEHHBIX AU3EIb-reHepaTopoB cepun «Y CUI.
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2. YCTpOUCTBO NepeABUKHBIX TU3€JIbHbIX JJIEKTPO-TeHEPATOPHbBIX
YCTAHOBOK, CTAH/IAPTHBbIC TEXHUYECKHE TPEOOBAHUSA U 00J1aCTH
IPUMEHEHUA

He cymecTByeT cTpororo onpeneneHus: JaHHOW TPYIIIBI YCTPOUCTB. I paHuisl
C OJIM3KUMH MO KOHCTPYKIHHU, TEXHUKO-IKOHOMHYECKUM IapamMeTpam U 00JacTsiM
NPUMEHEHUsI yCTPOMCTBAMU HEUETKME. YTMOTPEONAIOTCS pas3Hble CcjloBa U
CJIOBOCOYETAHUSI, HANPUMEpP, «IU3EJbHBIE JJIEKTPO-TE€HEPATOPHBIE YCTAaHOBKWY,
«JIM3ENIbHBIE DJIEKTpOarperaTbl», «IEPE/IBIKHBIC JIU3EJIbHBIC DJIEKTPOCTAHIIUNY,
«TEPEBUKHBIE  JTU3ENb-TEHEPATOPHBIE  YCTAHOBKUY»,  <JIU3EJb-2JIEKTPUUYECKUE
YCTaHOBKU».

HNMeroTcst TMHTBUCTUYECKUE PA3HOUTCHHS U B OPUITMAIBHBIX JTOKYMEHTax, B
yactHocTH B ['OCTax (mampumep, I'OCT 53174 ne coBmamaer ¢ I'OCT 8528),
obmepoccuiickux  kinaccupukaropax npoaykuuu (OKIT 312011) u  Bumos
skoHOMHUUeckoil nestenpHocTy (OKILJ 311031), B Kogax TOBapHOl HOMEHKIATYpPbI
BHeIIHeaKoHOMUYecko AestensHoctd (TH B3J[ 850211, 850212 u 850213), B
MEXIyHapOoIHOM naTeHTHOM Kiaccudukarope (F02B63/04).

B nanHoM oTuéTe mpeamnouyTeHue OTAAETCS TPAKTOBKE YCTPOMCTB B paMKax
MEKIyHapOAHbIX cTaHaapToB rpymmbsl MCO 8528.

Kpome KOHCTpYKTHUBHBIX OCOOEHHOCTEW, BCE YCTpOICTBA pa3ivyaroTcsi B
KOMMeEpYECKUX Ieisix nmo momrHoctu: 10 75 kBA (70 xBt); 75-375 xBA (70-350
kBT); cBbimie 375 kBA (cBbire 350 kBT).

[IpaButensctBOo P® mocranoBnenuem Ne 753 ot 15 centsiops 2009 r. «O6
YTBEPKJICHUH TEXHUUYECKOTO perjiaMeHTa 0 0€30MacHOCTH MAIllMH U 000pYI0BAHUS
YTBEPAWJIO 2 TIEPEYHs, B TOM YHUCJIE I[EpeYeHb MallMH W 00O0pyJOBaHMS,
NOJIeKAIIMX 0053aTeNbHON CepTU(PUKALMMA JI1 TOATBEPKICHUS COOTBETCTBUS
TpeOOBAHMSIM TEXHHUUYECKOTO perjamMeHTa o 0€30MacHOCTU MAIUMH U 000pYyI0BaHMUS.
B aroT mepeueHb NyHKTOM 6 BXOIAT JU3EIM W JU3€Ib-T€HEpaTopbl (B pex.
[TocranoBnenust IlpaButensctBa PO Ne 205 or 24.03.2011). Wmerorcs B Buay
JIM3ENIM U JU3ENb-TeHEPATOPhl, KpoMe Ju3esied cynoBbix TiaBHbIX 48,5/11, 49,5/11
(xox 312060) tuna IKPH momnocThIO OT 3500 J1.c. 1 BhImIe (koa 312701), a Takke
KOMIUIEKTYIOIINX M3JEIIUA IU3€JIeM U NU3elib-reHepatopoB. MHBIMU ciioBamu, Ha
YCTAaHOBKA MOITHOCThIO Bbile 10 kBT HeoOXogumMo wuMeTh cepTuduKar
cooTBeTcTBU. CepTuuKaThl COOTBETCTBUS BBIIAIOT aKKPEIUTOBAHHBIC KOMITAHUH,
Harpumep OOO «Ceptudukanus npoaykiuu «Crangapt-Tect» (Mocksa), Ha
ocHoBanuu [IpoTokona cepTU(DUKAIMOHHBIX HUCHBITAHUMA, BBIIOJTHEHHBIX B
aKkpenuToBaHHOM B Poccranmapt ucnbiTatenbHON jabopatopuu, Hanpumep 3A0
«VcnpITaTebHBIN EHTP TEXHUUYECKUX H3MEPEHHUH, 0€30MacHOCTH U Pa3pabOTOK»
(Mockga).
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2.1. O0mue cBeIeHUA

[lepeaBuxkHbIe JU3ENbHBIE 3JEKTpo-reHepaTopHbie ycTaHoBku (IIJIDIY)
SBJIAFOTCS. ABTOHOMHBIMU HCTOYHMKAMHU 3JIEKTPUYECKON SHEPIUM U IIPEAHA3HAYECHBI
JUIS TIEpEMEILIEHUS Ha TpeOyeMble pacCTOSIHUSL C TIOCTOSIHHOM TOTOBHOCTBIO K BBOJY B
DKCILTYATALMIO.

Ju3enpHbIE 3JIEKTPO-TE€HEPATOPHBIE YCTAHOBKY BKIIFOYAKOT J1Ba OCHOBHBIX y3J1a
— JIU3EJIbHBIN JBUraTENb U T€HEPATOP AIEKTPOIHEPTUU.

Poccuiickue  craHmapTel Ha  OCHOBE  MEXKIYHAPOAHBIX  CTAaHAAPTOB
ycra"oBieHsl B 'OCT P UCO 8528-1-2005 «DneKTpo-reHepaTopHble YCTaHOBKH
NEPEMEHHOr0 TOKa C MOPIIHEBBIMU JIBUTaTEIsIMU BHYTpeHHeEro cropanus. Yacrs 1.
[IpumeHenue, TeXHHYECKHE XapakTepucTHku W napameTrpb» (ISO 8528-1:1993
Reciprocating internal combustion engine driven alternating current generating sets -
Part 1: Application, ratings and performance).

Cranpapt pacnpoctpansiercs Ha [IJIDI'Y, npumeHsiemble Ha cylie U Ha MODE,
32 MCKIIOUYEHHUEM DJIEKTPOI€HEPATOPOB, MCIOJIB3YEMBIX Ha CaMoOJeTax WIH IS
OpUBOJAa  HAa3eMHBIX  ABTOTPAHCHOPTHBIX  CpPeACTB  (dIEKTpoMoOwiIel) u
YKEJIE3HOAOPOKHBIX JOKOMOTHBOB.

[IpoomkeHneM cTaHaapTa sBISIOTCS:

-T'OCT P MCO 8528-2 DneKTpo-reHepaTtopHble YCTAHOBKH MEPEMEHHOTO TOKA
C IOPIIHEBBIMU JABUTATEISIMA BHYTPEHHETO cropanus. Yacts 2. Jlpurarenmu.

-T'OCT P MCO 8528-3 DnekTpo-reHepaTopHbIe YCTAHOBKH MEPEMEHHOTO TOKA
C TOpPIIHEBBIMHM JBUTATENSIMHA BHYTpeHHero cropanus. Yacte 3. I'eHeparopsl
NEPEMEHHOTr0 TOKA JIJIsl TEHEPATOPHBIX YCTAHOBOK.

- TOCT P HUCO 8528-4 (3amenén Ha I'OCT P 53988-2010) Dnextpo-
IEeHEPAaTOPHbIE YCTAHOBKH TIIEPEMEHHOTO0 TOKa C MOPIIHEBBIMH JIBUTATEJISIMU
BHyTpeHHero cropanus. Yacte 4. Anmaparypa ymnpaBieHUS M KOMMYTallMOHHAas
anmnaparypa.

-T'OCT P MCO 8528-5 DnexTpo-reHepatopHble yCTAHOBKH MEPEMEHHOIO TOKA
C MOPUIHEBBIMH JIBUTATEISIMA BHYTPEHHETO cropanus. Yacte 5. DJeKTpoarperarsl.
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2.2. KoHcTpykuust

CrangaptHas IIJID2I'Y COCTOMT W3 OJHOTO MM HECKOJBKHX MMOPIIHEBBIX
JIBUTATeJIe BHYTPEHHETO CrOpPaHUs THUMA «IU3E€JbY», IPOU3BOIAIINX MEXaHUUECKYIO
DHEPIUI0, OJTHOIO WM HECKOJIBKHX 3JIEKTPOT€HEPAaTOPOB, & TAKKE YCTPOMCTB IS
nepefadyd M KOHTpOJs (Hampumep, MydT, KOpoOKH Mepeaad, KOHTpoJuiepa) — B
ANEKTPUUYECKYIO.

['enepatopsl MOTYT OBITH JBYX THIIOB:

- CUHXPOHHBIE;

- ACUHXPOHHBIE.

B 3aBucumoctu ot HazHaueHus [IJIDI'Y BbIOOp reHepaTtopa ompenessitoT Mo
CJIEAYIOIIUM KPUTEPHUSIM:

- XapaKTepUCTUKaM HaIpsHKEHUS BO BpeMs MycKa, pabOThl B HOMHUHAIHHOM
peXKUME U B PEKUME MEPErPYy3KHU, a TAKXKE MO U3MEHEHUSM XapaKTEPUCTUKHU TOCIE
CHSITUSI HATPY3KH C Y4ETOM K03 (PULIMEHTa MOIIIHOCTH;

- mapameTpaMm IMpH KOPOTKOM 3aMbIKAaHUHU (IJIEKTPUYECKOW M MEXaHUYEeCKON
qacreil);

- K03 PUIIUEHTY MOJE3HOTO JEHCTBUS,

- KOHCTPYKLIHH T'€HEepaTopa U TUITY KOXKYXa;

- XapaKTEepUCTUKaM pabOThI B MApAILICILHOM PEKUME;

- TEXHUYECKOMY OOCITYKUBaHHUIO.

Amnmnaparypa ynpaBjieHUS] 1 KOMMYyTallMOHHAs araparypa BKIIOYAOT B ceOs
o0OpyZoBaHUE JUIsl YNPABIEHUA, MEPEKIIOUYECHUA M KOHTPOJsS, OOBEIUHEHHOE B
CUCTEMBbI YIIPABICHUS U KOMMYTAIIUU JIJIsi 0OecrieueHust paboThl dJIEKTpoarperara.

OGopynoBanue [Jsi COOCTBEHHBIX HYXKJ HEOOXOAUMO MJig OOecreyeHus
paboTHI JIEKTpoarperara U BKJIOYAeT B CEOs:

- CUCTEMY ITyCKa;

- cucTeMbl 3a00pa Bo3ayxa U BRIOpoca 0TpabOTaBIINX ra30B;

- CUCTEMY OXJIAXJCHUS;

- CUCTEMY CMa3KH;

- TOTUTUBHYIO CUCTEMY (B T. 4., IPH HEOOXOAUMOCTHU, CUCTEMY 00pabOTKU TOILIMBA);

- BCIIOMOTaTEeIbHbII UICTOYHUK 3JIEKTPOMUTAHHUS.

B crangapTe onrcaHo NoHsATHE «DIEKTPOCTAHIMUA». B cOCTaB 31€KTPOCTAHIINN
BXOJIUT OJIMH WJIU HECKOJIBKO DJIEKTPOArperaTtoB u 000pyaoBaHue AJisi COOCTBEHHBIX
HYX]1, TOJICOCIMHEHHAs anmnapaTypa YIpaBJIeHUs U KOMMYTAIIMOHHAs anmnaparypa H,
Ipu  HEOOXOJAUMOCTH, MECTO YCTaHOBKM (Hampumep, 3/1aHHe, CIEIHAIbHOE
000pyZAOBaHUE JIs 3AIUTHI OT aTMOC(HEPHBIX BO3AEHCTBUI).

Oco06eHHOCTH KOHCTPYKIIMU 00s13aHbI BKJIFOYATh B C€0s1 CTETNEHB MOJBKHOCTH
ycTporcTB. Paznuuarot cinenyromue Buasl [TV

CraunoHnapHas (Bce UMEIOT MOCTOSIHHOE MECTO YCTAaHOBKH ).

[lepenocHass (HEe HMeEET MOCTOSSHHOIO MECTa YCTAaHOBKM M HE SIBISECTCS
MepEIBUKHON ).

[TepenBuxHasi (B KOHCTPYKLHMIO KOTOPOW BXOJSAT IIACCHU C KOJIECaMU WU
CAHOYHBIE TOJI03bSl, C TOMOIIBID KOTOPBIX OCYLIECTBISIIOT IEPEMEILICHHE
YCTaHOBKH).
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2.3. Ucnnosinenue

[IpumensoT clenyroume 0003HaueHUs TUTIOBBIX UCIIOJIHEHU
AJIEKTPOArperaTos:

A - anekTpoarperaTsl 6€3 pambl;

B - anexTpoarperatsl, yCTaHOBJICHHBIE HA PaMe;

C - oanekTpoarperaThl C anmapatypod YIpaBiIEHUS, KOMMYTaIIMOHHON
anmnapatypoil 1 000py1I0BaHUEM JIJ1s1 COOCTBEHHBIX HYX], yCTAHOBJICHHBIC HA PaME;

D - ananornuno ucnonaHenuto C, HO B KOPITyCe;

E - ananmornyno ucnonaHeHuto C, HO ¢ KOMIUIEKTOM KOJIEC WJI Ha IPHILIETIE.

Tunm MoHTaxka JOMKEH OBITh COTJIACOBAaH MEXKIY 3aKa3yukoM U
u3roroButeneM. JKECTKUM MOHTa)XOM HAa3bIBAIOT MOHTaXK JJIEKTpoarperata 0e3
WCITOJIb30BAaHUSI BHOPOM3OIMPYIOUIUX (AIACTHUYHBIX) KpPEIUIEHWHA, IMpPU KOTOPOM
OCHOBAHME JJII MOHTaXa 3JIEKTpoarperara yKkiaJblBalOT Ha CJIOW MalO’IaCTHYHOTO
MaTepuaia, HalmpuMep Ha MPOOKOBYIO IUIMTKY, 0€3 MPOMEXYTOUHBIX 3JIACTUYHBIX
cioeB. BuOpou3onupyromuM MOHTaXOM Ha3bIBaIOT MOHTaX »JJIEKTpoarperara ¢
UCIIOJIb30BaHUEM  BHUOPOM3ONMPYIOIIMX  KperuieHud. Jlng  ocoObIX  ycioBui
OKCIUTyaTallMM, HampuMmep s  NEpPEeIBUKHBIX  AJIEKTPOArperatoB,  MOTYT
noTpebOBaThC  OrpaHUYEHHbIE  BUOpouzonupyloomue  kpemieHus.  [lomHbiM
BUOPOM3OJIMPYIOIIMM ~ MOHT@KOM  Ha3bIBAalOT  BUOPOM3OIUPYIOIIMNA  MOHTaX
JIBUTATENIS] BHYTPEHHETO CTOPaHMsI ¥ TeHEpaTopa Ha pamMe MM OCHOBAHUH, DJIEMEHTHI
KOTOPOro 00€eCleynuBalOT BHOPOU3OISUI0. [[0TyBHOPOM30IMPYIOIIMM MOHTaXOM
HA3bIBAIOT BUOPOM3OIMPYIONUIMN MOHTAX JBUTATENss BHYTPEHHETO CrOpaHUS C
MCIIOJIB30BaHUEM JIeTaJICH, 00eCTIeUNBAIOIINX BUOPOUBOIISINIO, U KECTKUA MOHTaX
reHeparopa Ha paMe€ WJIA OCHOBAaHMU. MOHTaXOM Ha BHOPOU3OIMPYIOLIEM
OCHOBAHMH HAa3bIBAIOT MOHTAXK 3JIEKTpoarperara Ha aMOpPTU3HMPYIOLIEM MaTepuale,
U30JIMPOBAaHHOM OT OCHOBAaHHUS, HECYLEro Harpy3Ky, HampuMmep, C IMOMOLIbIO
aMOPTHU3aTOPOB.

Crioco06 coeauHEHUs JABUTATelNsl BHYTPEHHEIO CrOpaHHUs C TEHEpPaTopoM
IIEPEMEHHOI0 TOKA OIPEACIAIOT [0 THILY JeTajed, IEepelalolluX DJHEPruIo, U
crioco0y COYJICHEHMsI ABUTaTedsl ¢ reHeparopoM. JlaHHBI cnoco® 3aBUCUT OT
KOHCTPYKLMU JABUTATENsl, TEHEPATOpa U Crocoda UX MOHTaXa, a TAK)Ke OT MOLTHOCTH
Y 4acCTOTHI BpalleHus Bana Asurareisa. CoelMHEHNE BAJIOB JBUIATENsl U T€HEpaTopa
OCYUIECTBJISIIOT TMPU MOMOIIM MY(]T: >KECTKOH, TOPCHOHHOW >KECTKOW, YIPYIOi,
TOPCUOHHON ympyro win MyQTel cuemieHus. CowleHeHHe JABUTaTelisa C
reHepaTropoM — ¢uiaHieBoe win oecdaaHIeBoe.
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