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1 O6bwme cBeaeHud

1.1 WUcnonb3oBaHue AOKyMeHTaLuun

TexHuyeckass U 3KchnyaTauMOHHasi AOKYMEHTaUUs SIBMISIETCA COCTaBHOMW 4acTblo
nsgenus. [oKymeHTauusi npegHasHayeHa Onsi BCeX NUL, KOTOpble BbIMOMHSOT
paboTbl MO MOHTAaXy, YCTAHOBKE, JKCMiyaTauum U CEPBUCHOMY OOGCY>XMBAHUIO
nsgenus.

[okymeHTauuio HeobxogMMo nNpenocTaBnATb B MNPUIOQHOM ANist YTEHMS BuUAe.
Y6egoutecb, 4TO nepcoHar, OTBeYalLwMh 3a COCTosiHMe obopyaoBaHWst U ero
aKcnnyatauuto, a TaKkke nepcoHan, paboTalwmi € u3genveMm nog  CBOK
OTBETCTBEHHOCTb, MOMIHOCTLIO MpoYUTan U YCBOWIT AaHHYK AOKyMeHTauuo. 3a
KOHCYNnbTaumMsiMM M LONOSHUTENbHLIMKU CBEAEHMAMM crieqyeT obpawaTtbcsi B
komnanuto JIE-DRIVE.

1.2 CTpyKTypa npeaynpexaaroLlmx yKkasaHum

Hwxe B Ta6n|/1u,e npuBegeHbl npegynpexgavumne CMMBOJbl U UX 3HaYEHUA

OnacHoCMb NopaXeHus 31eKMPUYECKUM MOKOM.

lpedynpexdeHue 06 ornacHOCMU MexaHU4YeCKOU mpagmbl.

Obuwee npedyrnpexdeHue

Yepoxarowas cumyayus. Puck nospexdeHus ripugoda u
obopydoeaHusi

lNpedyripexdeHue o0 20psiHUX MOBEPXHOCMSIX
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1.3 YcnoBusi BbINOSIHEHUS rapaHTUMHbIX TPeboBaHMN

CobnitogeHne TpeboBaHW HACTOSLLEN WHCTPYKUUK SBNAETCH HeobxooumbiM

| ycnoBvem pana 6GecnepebovHOM aKcnnyaTauum U BbINOMHEHUS TrapaHTUMHbLIX
J _J TpeboBaHun. [pexge 4vem npuctynatb Kk pabote C wmsgenuem, Heobxogumo
—  03HaKOMUTLCHA C AOKyMeHTaunen!

i % T

1.4 YTunusauusa

YTunmsaums oTxoOoB OOMKHA OCYLLEeCTBMATbCA B COOTBETCTBMM C CUTyauuen c
TpeboBaHUAMM NOKanbHbIX HOPM M NPaBuUI Mo 0OpaLLIEHNIO C OTXOAaMU, TaKUMU Kak:

— >KenesHbit NoM, arntoMUHUN U Meb;
— OTxoabl U3 NNacTuKa;

— OTtxogpbl ONEeKTPOHHbIX KOMMNOHEHTOB

2 YKa3zaHuAa no TexXxHUKe 6e3onacHOCTU

2.1 TlNpepBapuTternbHble 3aMe4yaHusA

Hwkecneaywowme ykaszaHuMs Mo TexHuke 6e3onacHOCTM npegHasHadeHbl Ans
npenoTBpalleHnst NPOM3BOACTBEHHOINO TpaBMaTMaMa M MaTtepuanbHoro yuepba u
KacalTca B MNepByl oyepedb YCTPOWCTB, OMMCaHMe KOTOpbIX MNpUBEOEHO B
HacTosilem pykoBoacTee. [pu MCNONb30BaHUM OOMOMHUTENbHBLIX KOMMOHEHTOB
HeOOXOAMMO TaKKe YYUTbIBaTb KacallMecs Ux npeaynpexneHns U ykasaHus no
TexHuke 0e3onacHoOCTU.

2.2 0O6uwme ykasaHus

Bo Bpems n nocne paboThbl y peaykropoB, MOTOP-PEAYKTOPOB U 3NeKTpoaBUraTenen
MOryT ObITb AeTanu Nog HanpshkeHeMm, ABMKYLLMECS AeTanu, ropsyme noBepxHoCTu
(Hanpumep, kopnyc). Mpwn akcnnyaTaumm obecneynTb 3aLmTy ropsavmx NOBEPXHOCTEN
OT 00YCNOBMEHHbIX TEXHONOMMYECKUM MPOLLECCOM UMK CrlyYanmHbIX MPUKOCHOBEHUN,
YCTaHOBUTb 3aLLUMUTHbIE KPbILKMA WU Npeaynpexaarolmne 3Hakm B COOTBETCTBUM C
npaBunamm  obecneyeHnss  Oe3onacHoOM  SKcniyatauum UM NpodUNaKTUKK
TpaBMaTu3ma.

« [Mepen Hayanom NbbIX paboT HeOOBXOAMMO A0XKAAaTbCA OCTbIBAHUA ABUraTens

Bce paboTbl, cBA3aHHbIE C TPAHCMOPTUPOBKOW, XpaHEHNEM, YCTaHOBKOW/MOHTaXOM,
NOAKMIYEHMEM, BBOAOM B 3KCNyaTauuo, TeXHUYeckum obcnyxumBaHvem Wu
PEMOHTOM M3OeNUs [OOSMKHbl  BbINOMHATBCA  TOMbKO  KBanMUUMPOBaHHBIMA
crneynanuctamm ¢ cobniogeHvem:

— COOTBETCTBYHOLLEN NOAPOOHON OOKYMEHTaL MM,

— npepynpexaarwwnx 3HakoB U 3HAKOB 6e3onacHoOCTU Ha asurartene unn MoTop-
peaykTope;

— BCEeX OTHOCALUMXCA K npmBoAYy MPOEKTHbIX OOKYMEHTOB, I/IHCprKLI,VII?I no Beeoay B
aKcnnyartauno N aNekKTpu4ecknx cxem;

— nHamBuayanbHbIX ONA YCTaHOBKK npaBun 1 NOSIOXXEHWUN;

— HauMoHarnbHbIX (PerroHarbHbIX) HOPM TEXHWUKM 6e30MacHOCTU U NpeaoTBpaLLEHUs
Hec4acTHbIX Cry4YaeB Ha NPOuU3BOACTBE.
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Kateropnyecku 3anpelleHo ycTaHaBnMBaTb MOBpeEXOeHHoe obGopyaoBaHue.
O6Hapyx1B NoBpexaeHus, cneagyet HeMearnneHHo NoAaTh NPETEH3UI0 NEPEBO3YMKY.

B cnyyae cHATMA 3alMTHBIX KPbILLEK MU KOXKYXOB, HEHaANeXallero npumMeHeHus,
HernpaBUIbHOTO MOHTa)Xa WM OWWGOK B YMNpaBrEeHUN CYLLEeCTBYET OMacHOCTb
TpPaBMMPOBaHUSI MepCoHarna unu matepuanbHoro ywepba. MogpobHas nHgpopmauus
npuBeaeHa B NocneayoLwumx rnaBax.

2.3 06sA3aHHOCTM IKCNIyaTUpPYHOLLENn OpraHu3auum

B 006s13aHHOCTM 3SKCMyaTUPYHOLWLEN oOpraHm3aumm BxoauT obecnedeHne CTpororo
cobnogeHnsa ocHoBoMnonarawLWmnx ykasaHuim no TexHuke 6esonacHoctn. Cnepgyet
YAOCTOBEPUTBLCH, YTO MEepCcoHar, OTBeYaloLWw M 3a cocTossHMe 06opyaoBaHUsA U ero
3KCMnyaTtauuio, a Takke nepcoHan, paboTawwun C u3genvem, BHUMATENbHO
npounTan HacTodllee pPyKOBOACTBO [0 KOHUA. 3a KOHCynbTauusiMM W
AOMONHUTENbHBIMY CBEeAEHUsIMM creayeT obpallaTtbesa B komnanuo JIE-DRIVE.

SkcnnyaTtupylolas opraHmsauus obsisaHa nopyyarb NEPEYNCIIEHHbIE HKE paboThl
TONbKO KBANUMUUMPOBAHHbLIM CnieLyanncTam:

- TpaHcnopTupoBKa

- XpaHeHune

- YcTaHoBKa U MOHTaXx

- MoHTax 1 nogkniyeHne

- BBog B akcnnyartauuto

- TexHn4yeckoe o6cnyXnBaHne n PEMOHT
- BeiBOg 13 akcnnyatauum

- lemoHTax

- YTunusaums

Jlvua, pabotaowme C wu3genuem, [OMKHbI NPUOEPXKUBATLCA  CreaytoLnx
npeanncaHnin, NONoXeHUn, AOKYMEHTOB U YKa3aHWiA:

- HAUMOHanbHbIX N permoHarnbHbIX HOPM TEXHUKA ©e3onacHocTh K npegortBpalleHnd
HecC4YacCTHbIX Clty4aeB Ha NpOnU3BOACTBE;

- NpeaynpexaaroLLmnx 3HaKoB 1 3HaKoB 6e30MNacHOCTV Ha 13aenuu;

- npoqe|71 I'IpI/IMeHVIMOI7I AOOKyMeHTauun no npoekTnpoBaHuto, I/IHCprKLI,I/IIZ NO MOHTaXy
M BBOAY B 3KCnnyaTauuto, a TakkKe 3N1eKTPUYECKNX CXeM;

- 3anpeTa Ha MOHTaX MOBPEXOEHHbIX W3Aenuii, WX YCTaHOBKY WM BBOA B
aKcnnyaTauuio;

- Bcex TpeboBaHWi 1 NOSNTOXKEHUIN, MPUMEHUMbIX K KOHKPETHOW YCTaHOBKE.

YcTraHoBka, B KOTOpPYH BCTPOEHO YCTPOWMCTBO, AOfmkHa ObiTb obopygoBaHa
AOMOSTHUTENBbHBIMU KOHTPOSIbHLIMU 1 3aLLUUTHBIMU YCTPOUCTBaMU. [pn 3TOM Hy>XHO
cobnogatb OEeWCTBYIOLWIME HOPMbl U MpaBuna oxpaHbl Tpyda, a Tawkke npasuna
TEXHUKM Be30nacHOCTW.
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2.4 Ksanudukauma nepcoHana

2.5 TlMpumeHeHMe NO Ha3HaA4YeHUIo

N3penve npepHasHayeHO s BCTpaMBaHMSA B SMEKTPUYECKOE WU MaLUMHHOE
obopynosaHue.

Mpn MOHTaxe B KOMMNMEKTHble MaluuHbl BBOA B 3Kcnnyatauuo (T. €. Hayano
NCMNOMNb30BaHNA MO HAa3HAYEHWIO) 3anpeLLeH 40 TeX Nop, Noka He ByAeT yCTaHOBMEHO,
YTO KOMMSEKTHAs MallMHa oTBevaeT TpeboBaHMAM NoKarnbHbIX 3aKOHOB M nNpasun. B
YyacTHocTW, B cTpaHax EC Heobxogmmo cobniogaTe TpeboBaHus [dupektuBbl no
MawmunHHomy obopygoBaHnio 2006/42/EC n [OupekTvBbl NO  9MEKTPOMAarHUTHON
coBmecTn- moctn 2004/108/EC. B OCHOBY WCMbITAHUW HA 3NEKTPOMArHUTHYHO
coBmectTumocTb (OMC) nonoxeHbl ctaHgaptel EN 61000-4-2, EN 61000-4-3, EN
61000-4-4,EN 61000-4-6 n EN 61000-6-2. K mnsgenuio npumMeHuUMbl CTaHAapThbl,
npvBedeHHbIe B AeKnapauumn 0 COOTBETCTBUMN.

an/IMeHeHVIe BO B3pbiBO3alLULIEHHbIX 30Hax 3anpeweHo, ecrnn wu3genuve
cneunanbHO HE NpeayCMOTPEHO ANA NPUMEeHEHUA B 3TUX 30HaX.

Oeuratenn / MOTOP-peayKTopbl C BO3AYLWIHLIM OXITXOEHWEM pacCyMTaHbl Ha
Temnepatypy okpyxawwen cpegbl oT —20 go +40 °C, a Takke Ha YyCTaHOBKY Ha
BoicoTe oo 1000 m Hag ypoBHem Mmopsi. Ecnv Ha 3aBoackon Tabnudke ykasaHbl
Apyrvue 3HadeHus, Nx cnegyeTt yunTbiBaTb. YCMOBUSA OKpPYXKaloLEn cpedbl B MeCTe
NPUMEHEHNS OOIMKHBbI COOTBETCTBOBATL AaHHbIM Ha 3aBOACKOW Tabnuuke.

2.6 TpaHcnopTUpOBKa U XpaHeHue

Cpasy nocne nony4eHusl n3genus npoeepbTe 060pyaoBaHME Ha NPeaMET HanMuus
MONyYEHHbIX NPU TPaHCMOPTUPOBKE MoBpexaeHun. MNpu ux obHapyxeHun cneayet
HEeMeOJIEHHO COObLWWMTL NepeBo3YMKy. YCTaHaBnNMBaTb, MOHTMPOBATL M BBOAUTL B
aKcnnyaTauuio NoBpeXxaeHHoe u3aenve 3anpeLleHo.

Ana nepemelleHnss obopyaoBaHUA WCNONb3yNTe COOTBETCTBYHLLEE MOAbEMHO-
TpaHcnopTHoe 0bopyaoBaHNe C AOCTaTOYHON rpy3onoabeMHOCTLI0. Nepen BBOaoM
B 9KCMyaTaumio CHUMUTE TPaHCMNOPTMPOBOYHbIE (DUKCATOPBI.

XpaHuTb n3genve crnegyet B CYXOM, YMCTOM MOMELLEHUU. XpaHUTb U3denve Ha
OTKPbITOM BO3yXe 3anpeLleHo.

N3penus noctaBnsoTCA ¢ pbiM-60MTaMy Uy TPaHCNOPTUPOBOYHBLIMM NMPOYLUNHAMW,
paccYMTaHHbIMK Ha Maccy usgenus. Harpyxatb Mx 4ONoNHUTENbHO 3anpeLeHo. Mpu
TPaHCMNOPTMPOBKE [pPy303axBaTHble CPeAcTBa HEOOXOAMMO KpenuTb KO BCeM
NpoyLMHaM 1 pbiM-60rTamM, yCTaHOBINEHHbIE HA U3AENuN.

2.7 YctaHoOBKa

Heobxoammo cneanTtb 3a paBHOMEPHLIM MpUreraHMemM KOHTaKTHbIX NOBEPXHOCTEN,
Hagnexawum KpenneHnem C MOMOLbI0 nan unu nadHua, a Takke TOYHbIM
LEeHTpUpOBaHNEM BasioB Npu Hanmuumm My@Tbl HENOCPEACTBEHHOro AencTeus. He
Aonyckatb nosiBNieHMs  OBYyCrOBMEHHOro  KOHCTPYKUMEW pe3oHaHCca 4acToTbl
BpaLLeHUs 1 BOMHOW YacTOTbl 3NEeKTpPoCceT.

OTnycTuTb TOPMO3 (€cnu ABuraternb OCHALLEeH WUM), BPYYHYIO MPOBEPHYTb POTOP,
06patuTb BHUMaHWE Ha HeoOblYHble LWyMbl TpeHus. [lpoBepuTb HanpaeneHue
BpaLLEHWS C BbIKITIOYEHHbIM CLEenneHneMm.

HacaxunBatb nnn cHUMaTb LUKNBbI U MbeTbI TOJTIbKO C NMOMOLLbIO COOTBETCTBYHOLLNX
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npucnocobneHnn (c ob6s3atenbHbiM  HarpeBoM); NpeaycMoTpeTb  3aluTty OT
NPUKOCHOBEHUS. N36eratb HEQONYCTUMOrO NpenBapuTENbHOrO HaTSHKEHUSI PEMHS.
MoagknounTe Heobxoaumble TpybonpoBoabl. 3gennsi B MOHTaXHOM MNO3UUMKN C
obpallleHHbIM BBEPX KOHLUOM Bana cregyet Ha MecTe YCTaHOBKM OCHacTUTb
KPbILLKOW, NpefoTepallalowen nageHne rnoCTOPOHHUX NPeAMETOB B BEHTUNATOP.
Cnepnyet obecneuntb 6ecnpensiTCTBEHHYH BEHTUNSALMNIO U UCKITHOUYNTD BO3MOXHOCTb
HernocpeaCcTBEHHOrO BCacbiBaHMs OTpaboTaHHOro BO3gyxa WM3BHE, B TOM 4Yucne u3
CcoceHuX arperaTtoB

2.8 MopkntoyeHue

Bce pabGoTbl Ha MallMHAx HU3KOrO HanpshKeHUSI OOMKHbI BbINOMHSATL TOMNbKO
KBanMUUMPOBaHHbIE CMeuuanucTbl Nocne OCTaHOBKW, OTKMOYEHMSI OT CeTu U
NpefoxpaHeHuss OT BKMoYeHusl. OTo TpebGoBaHMEe pacrnpocTpaHseTcs WU Ha
BCMoOMoraTenbHble 3neKTpuyeckme Lenu (Hanpumep, cuctemy oborpesa B pexume
OCTaHOBa UMW BEHTUNSATOP NPUHYAUTENBHOrO OXMaXaeHusl).

Y6eanTbcsi B OTCYTCTBMM HaNpsXXeHusl!

MpeBbilWeHne [OMNycKOB, YKas3aHHbIX B craHgapte EN  60034-1 (VDE 0530,
yactb 1), — HanpsbkeHne =5 %, yactota +2 %, dopma KpuMBOW, CUMMETPUS —
NOBbILLAET HarpeB N BAUSET Ha ANEeKTPOMarHUTHYH0 COBMECTUMOCTb. Kpome aToro
cneayet cobntogate ctanaapt EN 50110 (npyn Heob6xo4MMOCTK crneayeT yunTbiBaTh
cneuunanbHble HaunoHanbHble cTaHaapTbl. Cobnoaatb AaHHbIe A4Ns NOAKHYEHUS U
OTKIMOHSAIOLLMECS 3HAYEHNS1 Ha 3aBOACKON Tabnuuke, a Takke 3neKTpuYecKyo cxemy
B KNEMMHOWN KopoOke.

HomuHanbHoe HanpsxeHue UH PacctosiHue
<500B 3 MM
<690 B 5,5 Mm

MogkniodeHne crnegyeT BbINOMHATL TakMMm obpasom, 4TOobbI ObBecneymBanocb
AONTOBPEMEHHOE HaAEXHOEe JrekTpuyYeckoe coeavHeHne (6e3  BbICTYnakoLwmX
KOHLOB MPOBOAOB); MPMMEHATb creunanbHoO npefgHa3Ha4YeHHY OCHAcTKy Ans
kabenen.

ObecneunTtb HagexHoe noaKM4veHWe 3alUuTHOro npoeoga. B nogkntoveHHOM
COCTOSIHUN PacCTosAHNE A0 HEU3ONMPOBAHHbIX TOKOBEOYLMX OeTanen He OO0SHKHO
ObITb MEHbLUE MUHUMANbHbIX 3HAYEHWI, yCTaHOBNEHHbIX TpebosaHnsmn IEC 60664
N HauMoHanbHbiMW cTaHgapTamun. Hwxke ykasaHbl MUHUMANbHO [ONYCTUMbIE
PacCTOSHUA AN HU3KOro HanpsXXeHnsi B COOTBETCTBUM co cTangapTom IEC 60664.

KnemmHasa kopobka AomkHa ObiTb CyXOM W YMCTOW, B HEW He [OSMKHO ObITb
NOCTOPOHHMX NpeaMeToB. Hencnonb3yemble 0TBEPCTMA AN BBOoAA kabenen n cama
KnemMmMHasi kopobka AO0MmKHbl OblTb repMeTUYHO 3allMLLEHbl OT nonadaHus Brnaru u
nein.  Ans  pabotel B npobHOM pexume 6e3 nepedaromnx INEMEHTOB
3adMKCUMpOoBaTh NPU3MaTUYECKME LUMOHKU. Y HU3KOBONbTHLIX arperaToB ¢ TOPMO30M
nepen BBOAOM B 3KCMyaTauumio crieqyeT NpoBepsiTb MCNPaBHOCTb paboTbl TOPMO3a.

2.9 BBopa B 3kcnnyaTtauuio U aKkcnsyatauusa

B cnyyae oOHapyxeHuMs OTKNOHeHMA B paboTe peaykTopa/asuratens/moTop-
peayktopa OT HOPMarnbHOTO pPeXxuMa, TakuX Kak MOBbIEHWe Temneparypbl,
HeoObIYHbIe WyMbl UnNn Bubpaumu, nepen AanbHEWLWen JKcnnyaTauuen cnepyet
YCTaHOBUTb MPUYMHY 3TOTO ABMEHMS N YCTPaHUTb ero. MNpu HeobxoamnmocTu cneayet
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o6paTUTbCA 3a KOHCyNbTauMsiMM K u3rotoButento. [axe Bo Bpemsi paboTbl B
TECTOBOM pexume 3anpellieHo OTKM4YaTbh 3aluTHble YycTpoicTBa. B cnyvae
COMHEHWI OTKMIYMTE ABUraTenb.

I'IpV| pa60Te B YyCNnoBMAX WHTEHCUBHOIO 3arpA3HeHUA peryndapHo o4ulatb

BEHTUNALMNOHHBbIE KaHalbl

3 KOHCTpyKTMBHOe UCNonHeHue aBurarenemn

NMPUMEYAHUE
" Mocrieqylolme  PUCYHKM  SIBASIOTCA  CXEMaTU4ECKUMMU. cnyxat
1 BCrIOMOraTeribHbIM MaTepuanoM Ans onpefenieHns nepedHs aetanen. Bo3MoxHbI

OTKITOHEHNA B 3aBUCUMOCTU OT TUMopasmMepa 1 snaa NCNnoJIHEeHUA.

3.1 CxemaTuyeckoe npeacrtaBrieHMe KOHCTPYKUuUM asuratenen JD

1. ManxeTa

2. MNepeaHun NOALNMHUKOBbIN
T

3. CTonopHoe KonbLo
4. Cratop

5. KnemmHas konopka
6. BuHt

7. MNMpoknagka

J

) (@
o

8. 3arnywka

9. OcHoBaHue Kopobku

10. BuHT

15. bont

16. KpbiLlka kKnemmHon
KOpOGKU

@

2

.
<

NN X
;,\ : '\2,5/

22. bont

23. 3aaHWiA NOALLMNHUKOBBIN

LT

29. CronopHoe KorbLo
30. KpbinbyaTka

31. MoawwunHuk

17. BUHT 24. ManxeTa
11. MNMnaHka 3a3emneHus 32. PoTop
. 18. Knemmebl 25. Koxyx BeHTUNsITOpa
12. Wainba 33. lUnoHka
19. bont 26. YnnotHutenbHasa npobka

13. bont
14. Npoknagka

20. Mpoknapaka

21. MpyxuHHas waiba

27. Nanbl
28. BUHT

34. MoawmnHuk

35. CTonopHoe KonbLo



3.2 3aBopackana Tabnuyka

Ha cnepytowem pucyHke nokasaH npuMmep 3aBOACKOM TabNNYKK:

~

5iE

JIpRIVE

Hz

AW %

HomunHanbHble TEXHU4YEeCKNe AaHHble ABUraTens YKa3aHbl Ha d)I/IpMeHHOIZ Tabnuny-ke:

* MOLLIHOCTb, KBT;

* HanpshkeHue, B;

* YCNnoBHOE 0603HayeHne poaa TOKa,

* yacrtoTa cetu, l'u;

* TOK, A;

* YyacToTa BpalleHnsi, 06/MUH;

* KO3(PPULMEHT MOLLHOCTHM (COS®P);

* Knm, %;

* cXema coeanHeHus a3 0oMOTKY;

* CTeneHb 3allUnThbl;

* KITacC HarpeBOCTOMKOCTU U30NALIUMK;

* pexxum paboTbl;

e Macca gsuraTens, Kr.

BblweykasaHHble [JaHHble YyKasaHbl Ha 3aBogckon Tabnuyke pasuratens. B
cootBetctBUM ¢ IEC 60034 (EN 60034), 3Ty gaHHble Ha nacrnopTHOW Tabnuyke
OTHOCATCS K TemnepaTtype okpyxatowen cpenbl 40°C 1 BblcOTE Hag ypOBHEM MOPS

paBHon 1000 meTpam.

Cnegyowas Tabnuua coaepXuUT MOsSICHEHUS Bcex 0003HAYeHUN, KOTOpble MOryT
ObITb YKa3aHbl HA 3aBOACKOM Tabnunyke Unn HaHECEHbI Ha ABUraTenb:

YcnoBHoOe 0603Ha4YeHne

3HavyeHue

C€

BHak CE-cepTudumkaumm Ans 3asiBrieHnst 0 COOTBETCTBUM EBPONENCKUM AUPEKTUBAM,
HarnpymMep No HU3KOBOSILTHOMY 06OPYAOBaHUIO

BHak ATEX ans 3asiBneHusi 0 COOTBETCTBUM eBporeiickon anpektmuee 94/9/ EC

BHak UR ans noateepxaeHusi, uto UL (Underwriters Laboratory, nabopaTopus
Underwriters) ocBegomneHa o pernctpauum KOMMoHeHToB nofg Homepom UL:E189357

11
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3Hak EAC (EurAsian Conformity — coBmectumocTb co ctaHgaptamu EBpasuiickoro
[9KOHOMUYECKOTO COL03a)

[H[ MoaTBepxaeHWe cobnogeHns TEXHUYECKOro pernameHTa TaMoXeHHoro
l@kOHOMUMYeckoro cotosa Poccuu, Benapycu, KazaxctaHa n ApmeHun

3Hak CCC, noaTBepxaatoLmin cobnogeHne TEXHUYECKUX YCroBuin Ans
ManorabaputHoro obopyaosaHus, aercTBytowmx B Kutarickon HapogHoi
Pecnybnuke

3.3 CTpyKkTypa ycnoBHoro o6o3Ha4yeHus gBurartenemn

m NJ BE-TF-TH-U-RS-Z-C-V-E-STH-RI-2WE-DH
é O 8 o) fo i

n KopnopatueHbii H Kog npogykra H Wnaerc H Fabapur E Anuna nakera
Kog cratopa
S — manselit
J-JIE Drive D - asuratens N - yposeHs 3 (IE3) 63-315 M — epeanmii
U yposens 2 (IE4) L— yanMHeHHbIH
H - 6onbwoii
E Yucno nonrocos Tun dnanuya H Cnocob moHTama E Noznymna knemm- m Moznuyma
P - ana coegunenns Hoii kopobxn KabenbHbiX
¢ pegyKTopom B3-IMB3 ; eeopoe
2,4, 6 - noniocoe IEC - |EC ppuraTtens B5-IMB5 0 : N. @. @. @
NEMA — NEMA B14-IMB14 90
Asvratens B35-IMB35etc 130°
270°

AononHWTenbHbIE ONUMK
BE-Topmoz TF- gatunk temnepatypsl TH - TepmocTar
PT-[atumku Temnepartypsl U-HeeeHTunupy i (6ez seHTH pa)

oreopa KoHaeHcara 2WE-Bropo# KoHeu sana gsuratens

3.4 BapuaHTbl UICMONMHEHUSA U ONLUKU

Tun MOHTaxa

Tun OnucaHue

B3 [Oeuratenb ctaHgapta IEC Ha nanax (anga gsvratenen BHe gvanasoHa
ctaHgapTa IEC gormkHa ykasbiBaTbCsi BbICOTa OCY BPaLLEHWS)

B5 Osuratens ¢ ¢naHuem ctaHgapta IEC ¢ npoxogHbIMU MOHTaXXHbIMU
OTBEPCTUSIMU
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B14 Osuratens ¢ ¢naHuem crtaHgapta IEC ¢ rAyxMmMu MOHTaXHbIMK
oTBEPCTUSIMU

B35 Oeuratenb Ha nanax ¢ dnaHuem crtaHgapta |[EC ¢ npoxogHbimu
MOHTaXHbIMW OTBEPCTUAMM (ANS ABUraTenen BHe Anana3oHa cTaHgapTa
IEC pomxkHa yka3blBaTbCs BbICOTa OCK BpaLLeHuns)
MpumeyaHue: pasmepbl ABuraTernen ykasaHbl B COOTBETCTBYHOLLEW
Tabnuue

Topmo3

Tun OnucaHue

BE Topmos

HR Pydka py4yHOro pactopmaxunBaHus

HF BuWHT pacTopmaxunBaHus

JaTtyuk TemnepaTtypbl

Tun OnucaHue

TF Oatuumk Temnepatypsbl (PTC-TepmucTop)

TH TepmocTaT 3awwmThel OT Neperpesa (bnuMmeTannmyeckas nnacTuHa)
PT OauH unn 3 patumka PT100

SHKoep

Twvn OnucaHue

E RS422 (c peBepCrBHbIM curHanom) 5B NOCTOSAHHOIO HanpsXKeHus

RS422 (c pesepcuBHbIM curHanom) 10-30B nocToOAHHOro HanpskeHus
HTL (c peBepcuBHbIM curHanom) 10-30B nocTosHHOro HanpskeHus

HTL (6e3 peBepcuBHoro curHana) 10-30B NOCTOAHHOIO HanpsiKeHusi
HTL

NPN 10-30B noCcTosiHHOro HanpsixXeHus

13
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MpumeyaHue: ecnum y Bac ecTb Apyrve TpeGoBaHus, obpaTuTecb B

OHepronpanm
OxnaxpeHue
Twun OnucaHue
Y BeHTUNATOp NPUHYANTENBHOTO OXNAXAEHUS
U HeBeHTUnunpyembin gpuraternb (0e3 BEHTUIsTopa)

lMpumeyaHune: B cnyyae oTCyTCTBUSA 0COObIX TpeboBaHUM No OxNaxaeHwuto, ABUraternb OCHallaeTcs
KpbinbyaTkon(IC411)

Mpoune onunmn

Twun OnucaHue

RI YcuneHHas nsonauus

STH OnekTpooborpes craTtopa

DH OTBepcTue Ansa cnvea KoHAeHcaTta
RS BnokupaTop obpartHoro xoaa

2WE BTopon koHel Bana asuraTens

C 3alMTHBIV KONNak BEHTUNATopa

MoHTa)KHble UCMOSTHEHNS

Twnbl MoHTaxa asuratenen JD: IM B3, IM B6, IM B7, IM BS, IM B14, IM B35, IM B34, IM B65, IM B75,
IM B85, IM V1, IM V15, IM V5, IM V6 nIM V36




180°

2707

PacnonoxeHue KnemMmHomn KOpO6KI/I apuratenst u kabenbHoro BBoAa

BoamoxHble nonoxeHus kneMmHon kopobku: 0°, 90°, 180°, 270°, ecnn cMoTpeTb Ha ABUratenb CO
CTOPOHbI KOXYXa KpblNibYaTKU.

Kpome TOro, npeaycMoTpeHo pasnuyHoe pacrnonoxeHue kabenbHoro BBoaa. Bo3aMoXHble BapuaHTh:
«X» (= cTaHOApTHOE MOJOXEHUE), «1», «2» Unn «3»
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4 MexaHU4YeCKUM MOHTaX

4.1 TMepepn Ha4yanom padoTbl
MoHTax npueoga npon3BoauUTb TOJIbBKO TOrda, Korga BbiNOJIHEeHbI crneayluine
yCroBu4:

» [laHHble 3aBOACKON TabnMykM NpMBOAA COOTBETCTBYIOT NapamMeTpam 3NeKTpoCceTH
UMY BbIXOOHOMY HanpsikeHuo Npeobpa3oBaTens YacToThbl

« MpuBoa UcnpaBeH (HET NOBPEXAEHWUIA OT TPAHCMNOPTUPOBKM UMK XPaHEHUs!)
* Bce TpaHCNopTMPOBOYHbIE KPENNEHWUSI CHATHI
* BbINonHeHbl crieaytoLme ycrnoBus:

— TewmnepaTypa oOkpyxalllei cpedbl AOIMKHA COOTBETCTBOBATb 3HAYEHWHO,
yKasaHHOMY Ha 3aBO/CKOV Tabrmuke.

Cnepnyet yunTbiBaTh, YTO TEMMNepaTypHbIV AMana3oH peaykTtopa TOXEe MOXeT
ObITb OrpaHNYeH (CM. MHCTPYKLMIO MO 3KCNyaTaumm pegykropa).

Ecnu Ha 3aBoackomn Tabnuuke ykasaHbl Apyrue 3Ha4yeHus, ux cnegyet yunTbiBaTtb.
— OTtcyTCcTBME Macer, KACMOT, ra3os, NapoB, U3Ny4YeHns 1 T. n.

— BbicoTa ycTaHoBKM Hag ypoBHeM Mops He 6onee 1000 m

— CobntogaTb orpaHuyeHmns gnst 4aT4MKoOB

- Cneumaanaﬂ KOHCTPYKUNA: KOHCTPYKUMA npuBoaa COOTBETCTBYET YCIOBUAM
OoKpyxatoLen cpefbl

BbILIJeI'Iepe‘-II/ICJ'IeHHbIe AaHHbl€ OTHOCATCA K CTaHAapTHbIM WU3OenaMm. B cny4vae
3akad3a HeCTaHOapTHbIX nagenun YKa3aHHble yCNoBUA MOryT ObITb U3BMEHEHDI..

4.2 AnuTenbHoe XpaHeHue ABUraTenewn

Mpy ANUTENBHOM XpaHEeHWUM, B 3aBUCUMOCTU OT CPOKa W YCIOBUIA XpaHEHUs, MOryT
MMETb MECTO KOPPO3Usi, CTApEHME CMa30o4dHblX MaTepuarnoB, pacTpeckuBaHue
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YMNOTHUTENbHbBIX 3NIEMEHTOB U BNUTbIBAHME BrarM U3onupylowumMmm MmaTepmanamu.
[ns npnBoAoB, KOTOpbIE Neped MexaHU4YEeCKUM MOHTaXXOM HaxoAWUIUCh Ha XpaHEHUN
bonee 9 mecsaueB, Npy HEOOXOANUMOCTM AOIMKHbI ObITb NPOBEAEHDBI YKa3aHHbIE HIXKE
MEpPONPUATUSI.

Koppo3aua

 lMpoBeputb, He UMeeTcs NU MOBPEXAEeHWA aBuratens W/wunm KOMMOHEHTOB B
pesynbTaTe  BO3OEWCTBMSI  KOPPO3UWM  (NAKOKPACOYHOe  MOKPbITUE,  Banbl,
COeAVHUTENbHbIE U KpeneXHble aeTanm).

* YCTpaHUTb NOBPEXAEHUS, BO3HUKLLNE B pe3yrbTaTe BO3AENCTBUS KOPPO3UK.
PacTpeckvBaHue ynnoTHeHW

* [MponsBectn Bu3yanbHbIA KOHTPOSb YMSOTHEHMA W OOpaTUTb BHUMAaHWE Ha
TPeLMHbI, MOTEPIO ANACTUYHOCTU U YBENUYEHUE XPYMNKOCTH.

* BbinonHWUTb 3aMeHy NoBpeXaeHHbIX YMIOTHEHWI.
CokpaLeHue cpoka crykbbl KOHCUCTEHTHOM CMa3KMW.

Ecnu nepvoa xpaHeHus npeBbILaeT OAUH rof, CPOK Cry»KObl KOHCUCTEHTHOW CMa3Ku
NOALLMMHMKOB KayeHWs1 cCoKpallaeTcsl B pe3ynbTaTe CTapeHus U BblaeneHns macna
13 CMa304HOro MaTepuana.

* [MpoBepuTb cocTosAHME 1 paboTOCNOCOOHOCTb NOALNMHMUKOB KauYeHWs.

* BbINONHUTE 3aMeHy NoBpeXOeHHbIX NOALMMHUKOB KayueHUs.

Bo3amMoXxHOE yMEHbLUEHNE KONMYECTBA KOHCUCTEHTHOW CMa3Ku

* [MpounssecTn cmasky ABuraTtenemn, KOTopble XpaHUNnCh Ha cknage 6onee 5 ner, ¢
MOMOLLbIO YCTPOMCTBA ANsi NOBTOPHOM CMasku, B COOTBETCTBUM C Tabnuykom
CMa3Kn, UMEIOLLIENCA Ha aBuraTerne.

BnuTbiBaHWe Bnaru

* YBeaunTbCs, YTO KnemmHas kopobka aBuraTens cyxasa v Yicras.

* YOoanuTb Briary v 3arpsi3HeHusl.

« Ecnv wumeeT MecTo BMUTbLIBAHWE BnNarv pAsuratenem, crieqyet U3MepuTb
conpotmenenne wusonauun (rmaea "M3mepeHne conpoTuBneHusa wusonsauumn"') u
nNpou3BecTun cyLwKy Asuratens (rnasa "Cylka gsuratens”)

4.2.1 lMNpoBepkKa TopmMmo3a
Mpn gnutenbHom xpaHeHun (bonee 9 mecsaueB) neped HavanoM 3JKchnyaTauuu
ybeanTtechb B NpaBUNbHOM QYHKLMOHNPOBAHMM TOPMO3a

4.2.2 WU3mepeHMe conpoTUBIIEHUA U30NALUN

ConpoTtuerieHne usonsaumMn (CM. PUCYHOK HUXE) 3aBUCUT OT TemnepaTypbl. Ecnu
pe3ynbTaT M3MEepeHus HaxoauTca B obnactu Bbiwe npeaenbHOW rpaduyeckon
XapakTepuCTMKM B 3aBUCMMOCTM OT TeMmrepaTypbl OKpyXawllen cpefpl, TO
CONpPOTMBIIEHNE U3ONAUMM ABMNSETCA OOCTaToyHbIM. Ecnv 3HaveHwe HaxoguTcs B
obnactn Hwxke npegenbHoN rpadunyeckon XxapakTepucTuku, Asuratens Tpebyet
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MPOCYLLKM.

4.2.3 Cywka gBuratens
,D,J'Iﬂ CyLUKM apuratend cnenyet BbiNMoJIHUTb cneayuine ﬂeVICTBVIFIZ

(M <)
100

0 20 40 60 80
[Cl]

1. Harpetb AaBuratenb, WCMNonb3yda Tennbli BO34yX, WKW C  MOMOLLbLIO
pasgenuTenbHoro TpaHcdopmartopa

CyLka ¢ noMmoLpblo Tennoro Bo3ayxa

1. Oeuratenu DR.. ¢ 0603HauyeHnem potopa "J" CylnTb TONMbKO TEMILIM BO34YXOM.

2. I'Ipou,ecc CyLUK/ 3aBepLiaeTcd npu npeBbilUleHUN MUHUMAribHOro ConpoTuBNeHnA
n3onauun.

CyLUKa ¢ NOMOLLbIO pasgenuTensHoro TpaHcdopmartopa
1. MocnepoBaTtenbHO NOAKMIOYUTL OBMOTKU, CM. PUCYHKU HIDKE.

2. BcnomoraTenbHOe HanpsbkeHne nepeMeHHOro Toka He A0MKHO npesbiwaTb 10 %
OT HOMWHAarNbHOrO HanpsbkeHUs Npu cune Toka, cocTaBnswowen makc. 20 % ot
HOMMWHAIIbHOrO 3HaYEeHWUs.

MopknioyeHne AnAa anekTpuyeckon cxembl R13

O
O

(1) — pasgenuTenbHbIn TpaHchopMaTop

4.3 YKasaHusAa no yCTaHOBKe ABuUrartens

OCTOPOXHO

OcTpble KPOMKM OTKPBITOrO LLUMOHOYHOrO nasa.
Mope3sbi.
* BcTaBuTb NpnaMaTMyecKyto LUMOHKY B LUMOHOYHbIV Nas.

* HageTb Ha Ban 3alNTHbIN YeX0n
BHUMAHUE

* HenpaBunbHbIN MOHTaX MOXET cTaTb MNPUYUHOM MOBPEXOEeHWA npuBoda U
YCTaHOBIMEHHbIX HA HEro0 HaBECHbIX 3NIEMEHTOB.
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Bo3amMoxxHO noBpexaeHne NpMBOOHON CUCTEMBI.
» CobntogaTtb NpyBeaeHHbIE HUXKE yKa3aHUs:

« KoHubl BanoB Apuratens [OMKHbl ObiTb  TWATENbHO OYULLLEHbI  OT
AHTUKOPPO3MOHHOIO CpeacTBa, rpsian 1 T. M. (C NOMOLb 0BbIYHBLIX pacTBOpUTENEN
M3 4ucna [OocTynmHbIX B cBOGoAHOM npogaxe). He ponyckatb nonagaHust
pacTBOpPUTENS Ha MOAWMWMHUKA W YNINOTHUTENbHbIE KOfbL@ — BO3MOXHO
nospexaeHve matepuanal

« YcraHOBKa MOTOp-pedyKTopa [OonyckaeTcsi TONbKO B MNpeayCMOTPEHHOWN
MOHTa)KHOI NO3ULUM HA POBHOM, HE MOABEPXKEHHOM BUOPALLMN U KPYTUIBHO-XXECTKOM
OCHOBaHUMU.

« TwartenbHO BbLIPOBHATL [ABUraTeNlb OTHOCUTENbHO paboyert MaluuHbl BO
n3bexaHve HegonyCTUMbIX Neperpy3ok BbIXOAHOrO Bana. YuuTbiBaTb AOMYCTUMbIE
pagunanbHble U OCEBbIE HArpy3Ku.

« He pgonyckaTb yaapoB Mo KoHUy Bana.

« [Buratenu B BepTMKanbHOW MOHTaxHoW no3mumm (M4/V1) cnegyet 3awmwarth ¢
NOMOLLIbIO NOAXOASLLEN KPLILWKA, HanpumMep onuumn /C "3almnTHasa Kpbllwka", oT no-
nagaHusi MOCTOPOHHUX NPEAMETOB UMW XXUAOKOCTEN.

* Ob6ecneunTb GecnpenaTCTBEHHLIN MPUTOK OXMaXaarLero Bo3ayxa K ABuratento
N UCKMNIOYNTb BO3MOXHOCTb BCacbIiBaHWUs Tennoro otpaboTtaHHOro Bosdyxa u3 apy-
rMX arperaTos.

* [lpn GanaHcupoBKe pfeTanen, ycTaHaBnMBaeMblX Ha Ban Mnocfe MOHTaxa,
cnegyeT UCNONb30BaTb OAHY MOMOBUHY NPU3MaTUYECKON LLNOHKK (Banbl ABUraTenem
oT6a- NaHCMpOBaHbI C YCTaHOBIEHHOWN MNONIOBUHON LLIMOHKM).

» OtBepcTusa Ons cnuBa KOHAEHCATa 3aKpbIThl MpobkamMmn. Heobxoammo perynsipHo
NPOBEPSATb MPOXOAMMOCTb OTBEPCTUM ONSA CrvMBa KOHAEHcaTa, a B clnydae 3arpss-
HEHMS OYMLLATD UX.

+ [lpu HeOBGXOAMMOCTM 3aHOBO 3aLUUTUTL Barn OT KOPPO3UMU.
NMPUMEYAHUE

« [na «kpennennss paBuratenerd C  aniOMUHWEBBIMW  Nanamy  HeobGXoAMMO
NCNoNb30BaTh LWAaNbbl C HAPYXHbIM AMamMeTPOM, BABOE MpeBbiLAWNM UaMeTp
6onToB (Hanpumep, cornacHo ctaHgapty DIN ISO 7090). bonTbl AOMKHBI MMETb
knacc npovHoctn ot 8.8 go 10.9. MoMeHT 3aTskkM OOSMKEH COOTBETCTBOBATb
ykasaHHomy B aupektmse VDI 2230-1. MakcumansHo gonyctumasa anvHa 6onTtos
coctaensgeT:. ana asuratenen JD..80—90 = M8 x 20, ana agsuratenen JD..100—
132S = M10 x 25.

4.3.1 YctaHOBKa B CbIPpbIX NMOMeLWeHUAX U Ha OTKPbITOM BO34yXe

+ [loaBogsawmin kabenb NOACOeAUHATL Yepes COOTBETCTBYIOLLME KabernbHble BBOAbI
B COOTBETCTBUM C YKa3aHUsIMM NO MOHTaxy (Mpy Heob6XoaMMOCTM MCNOMb30BaTb
nepexonHUKM).

* KnemmHble Kopobku pacnonaratb MO BO3MOXHOCTM Takum 00pa3om, 4TOObI
kabernbHble BBOAb! ObINN HanpaBneHbl BHU3.

* TwarenbHO repmeTn3npoBaTb kabemnbHbIn BBOS,

* [MpmBanoyHble NOBEPXHOCTN KITEMMHOWN KOPOBKM 1 ee KPbILLKN nepes yCTaHOBKOM
TLWAaTeNbHO OYMUCTUTD; 3aMEHNTb NPOKNaaKW, yTpaTuBLLNE 3r1aCTUYHOCTB!

* [lpn HeoBGXOAMMOCTM BOCCTAaHOBUTb AHTUKOPPO3MOHHOE  NaKOKPaCOo4YHOe
NOKpbITME (B NEPBYIO 04Mepeab Ha pbiM-60MTax U NpoyLLMHAX).
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* npOBepI/ITb cTeneHb 3auThbl.

«  3awuTnTb Ban OT KOPPO3MU NOAXOAALLNM aHTUKOPPO3NOHHBIM CPEACTBOM.

4.4 [lonycKu Ha MOHTaXHble pa3mMmepbl

KoHen Bana

dnaHew

50347:

[lonyck Ha anameTp no ctaHgapTy EN

none gonycka jé no craHaapTty
ISO onsa guameTtpa < 28 mMm;

none gonycka k6 no craHaapty
ISO ansa guametpa ot = 38 Mm o0

<48 Mm

none gonycka mé no ctaHgapTy
ISO ans guameTpa = 55 Mm

LleHTpoBOe oTBEpCTUE NO
ctangapty DIN 332, ¢popma DR

[lonyck Ha pasmepbl LEHTPUPYIOLLETO
OypTta no ctangapty EN 50347:

e norne gonycka j6 no ctaHgapTy
ISO gns gnameTtpa < 250 mm

e none gonycka h6 no craHpapty
ISO gnsa gnametpa = 300 mm

4.5 YcTaHOBKa NMPUBOAHbLIX 3JIEMEHTOB

MpuBOAHbIE 3NEeMEHTbl, HacaXuBaeMble Ha KOHEL Bana asurartens, Hanpumep
LUeCTepHW, criegyeT HarpeTb nepes MOHTaXoM, YToObl, Hanpumep, He NoBpeauTb

OaT4yuK, KOTOPbIM OCHaLLLAKTCA OTAEeSIbHbIEe ABUraTesn.

OCTOPOXHO

He3aerI'IJ'IeHHaFI npun3mMmaTtn4yeckada LWNOoHKa, MOXET BblNacTb U3 LLUMOHOYHOIO nasa.

OnacHoCTb TsKenbIX Unn CMepTeribHbIX TpaBM BCneacTBmne pasneta netanen.

» [Buratenb MOXHO MCMNOSMb30BaTb TOSMbKO npn Hanndnn YyCTaHOBJIEHHOIO

nepegjatrollero aneMmeHTa (Hanpumep,
KpenneHusi NpUaMaTUYEeCcKo LLMOHKM

pedyktopa) WM COOTBETCTBYIOLLIETO




4.6 YcTaHOBKa 3aHKoaepa

[1] [2]1 [3] [4]1 [5] [e] [4]

[1] Fanka

[2] Koxyx Kpblnb4aTku

[3] Btopowu koHeL Bana gsuratens
[4] BonTbl KpenneHust patdmka

[5] MoHTaxHas nnoLuaaka

[6] SHkooep

[7] 3awmTHbIN KOXKYX

4.7 Onuum

4.7.1 YCTPpOWUCTBO py4HOro pactopmaxuBaHua /HR, /HF
YcTponcTBO py4Horo pacropmaxuBaHus /HF

Mcnonb3ysa onuuio "yCTPOMUCTBO pyvHOro pactopmaxusaHusa" /HF ¢ BO3MOXHOCTbIO
dukcaumm, C MNOMOLLbI0 YCTAHOBOYHOrO BWMHTA W pbldara pacTOPMaXKUBAOLLErO
YCTPONCTBA MOXXHO MEXaHNYECKM BbINONHATE A0SITOBPEMEHHOE OTNyCKaHNe TopMO3a
BE..

I'Ipvl MOHTaXe Ha 3aBoje yCTaHOBOLIHbII7I BMHT BBOpPa4YnBaeTCA HaACTOJIbKO FJ'Iy6OKO,
YTO OH HEe MOXEeT BbiINaCTb W MOXET MnomMewaTtb npoueccy TOPMOXEHNUA.
YCTaHOBOYHbIN BUHT ABNAETCS camMocTonopdmmca n nmeet HenrnoHoBoe NOKpbITNE.
5naro,u,apﬂ 3TOMY MUCKN4YaeTCAaA CaMonpou3BOJyibHOE €ro BblKpydnBaHue wnn
BblinageHue.

AKTMBaLMSA yCTPOMCTBA PyYHOro pactopMmaxmnsaHms /HF ¢ BO3MOXHOCTLIO (hukcaumm
NPOUCXOAUT B crieaytoLleM nopsagke:

1. BBEPHYTb YCTAHOBOYHbIN BUHT HACTOSNBKO, YTOOLI UCKNIOYNTE M0BOM NOMT pblyara
pacTopMaxuBaroLero yCcTpomcTBa.

2. MpoBepHYTb YCTAHOBOYHbIV BUHT Npunbn. Ha 1/4—1/2 obopoTa, 4Tobbl BPYy4YHYHO
OTNYCTUTbL TOPMO3.

OTnyckaHve YCTPOMCTBOM pYy4YHOro pactopmaxuBaHua /HF C BO3MOXHOCTbIO
domKcaL MM NPONCXoaNT B cnegytowem nopsagke:

1. BblBEpHYTb YCTAHOBOYHLIA BWHT HACTONbKO, YTOObl Ha YCTPOWCTBE PYYHOro
pacTopMakMBaHus BHOBb MOSIBUIICS OCEBOW 3a30p
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OCTOPOXHO

OTcyTCTBI/Ie (byHKLI,VII/I TOPMO3a BCrieacrteme HeHaanexatuemn YCTaHOBKM TOpPMO3a.
OnacHocTtb nony4vyeHna TqaxKenblX UM CMepTeribHbIX TPDaBM.

« Bce pabotbl C TOPMO3HOW CUCTEMOW [OOSKHblI  BbIMNOMHATECS  TOSBKO
KBanMuLMpoBaHHbIMK cnieyuanuctamu.

 MNepen BBOOOM B 3KChnyaTauuio criedyeT yOoeauTbCs, YTO YCTAaHOBOYHbIA BUHT
BKPYY€EH HE CIULLKOM Fy6GoKO U He MPensiTCTBYET NONIHOMY cpabaTbiBaHMIO TOPMO3a.

YcTponcTBO py4yHoOro pacropmaxuBaHus /HF

C nomoLso onuun "yCTPOMCTBO pyHHOro pactopmaxusaHus" /HR MOXHO, ucnonb3ys
pbl4ar YCTPOMNCTBA W PYKOATKY, MEXaHW4eCKU BbIMOMHATL KpaTKOBPEMEHHOE
oTnyckaHme Topmo3a BE.. TpyXWHHbIN MexaHu3M, npeagyCMOTPEHHbI B 3TOM
ncnonHeHun, obecnevmBaeT aBTOMaTU4ECKUN BO3BPaAT.

Mpv MOHTaXe perynvpoBka MexaHu3Ma, pacrnoraratoLLerocsl B KOXXyxe KpblibyYaTKu,
BbINONHSETC Ha 3aBode. Kpome 3Toro, B KOMMNIEKT MOCTaBKM BXOAMUT PYKOATKA,
KOTOpasi KPENUTCS Ha Kopryce cTatopa C MOMOLLbIO CKOG.

AKTMBaLus YCTPONCTBA PYYHOro pactopmaxunBaHusa /HR BbiNnonHAeTCsa crnegyrowmnm
obpasom:

1. CHATb PYKOSITKY C KOpnyca ctaTopa.

2. BBepHyTb pe3bbOByld 4YacTb PYKOSTKM B pe3bboByld 4acTb pblyara
pacTopMaXkMBatoLLLEro YCTPOWCTBA Ha BCO AJIMHY pe3bbbl.

3. [lns oTnyckaHus TopmMo3a NOTSHYTb PYKOATKY B HanpasrneHnn, NpoTUBOMOMOXKHOM
KnemMMHoM kopobke. [paBnnbHOE HanpaBrieHNe YKa3blBAETCA CTPENKOM Ha KOXYXe

OCTOPOXHO

OTcyTcTBME (hYHKLMM TOPMO3a BCNeACTBNE HeHaexallen yCTaHOBKM TopMo3a.
OnacHOCTb NONyYeHUs! THKENbIX UMM CMEPTENbHbIX TPaBM.

* Bce paboTbl C TOPMO3HOW CUCTEMOW [OOIKHblI BbINOMHATLCS  TOSbKO
KBanuuuMpoBaHHbIMK crneLanucTamu.

» [lepen BBOAOM B 3KcnnyaTauumio, BO nsbexaHne oTnyckaHusa Topmo3a BO BPeEMS
paboTbl cnegyeT ybeantbcs, Y4To pykosiTka bGbina 4eMOHTUPOBaHa.

4.7.2 Btopou KOHeL, Bana

NPEAYNPEXOEHUE

JkcnnyaTauusi gsuratensi paspellaeTcsl TONMbKO C YCTAHOBMEHHbIM 3aLUUTHbLIM
KOXYXOM, 3aKpbIBalOLLMM BTOPOV KOHeL, Barna

[Buratenu c noumen «BTOpon koHel Bana — /2WE» nocTanBalTCcs C BIOXKEHHOW U
3aPMKCUPOBAHHOMW B TPaAHCMOPTHOM MOSIOXKEHMM NPU3MATUYECKON  LUMOHKOM.
HesakpenneHHas LWNOHKa MOXET MPUBECTM K TSXKENbIM TpaBMaM. JKcnnyatauus
aBuraternst JOnyckaeTcs TOMNbKO MNPy YCNOBUY HaOEXHOW brKcaumm npnusmaTu4ecKom
LLIMOHKW.

Ha cnegytrowem pycyHke npuBeaeHbl pa3Mepbl BTOPOro KOHLa Bana:
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JD.63../71../2WE 11 4 125 | 23 25 3.5 16 M4
JD.80../90../100../2WE 14 5 16 30 32 4 22 M5
JD.112../132..]2WE 19 6 215 | 40 435 | 4 32 M6
JD.160../2WE 28 8 31 60 64 5 50 M10
JD.180../.2WE 38 10 41 80 84 5 70 M12
JD.200..-225../2WE 48 14 515 | 110 115 5 100 M16
JD.250../280../2WE 55 16 59 110 113 5 100 M20

5 OneKTpU4yecKnm MOHTaX

5.1 [JononHuTesnbHble NpeanncaHus

Mpn MOHTaXKe SNEeKTPMYECKMX YCTAHOBOK Heobxogammo cobntogate obwime
TpeboBaHUA MO MOHTaXy HM3KOBOSbLTHOIO anekTpoobopyaoBaHusa (Hanpumep, DIN
IEC 60364, DIN EN 50110), a Takke TpeboBaHMs akTyanbHbIX NOKanbHbIX HOPM 1
npaBun aKcnyaTaumm aneKkTpoyCTaHOBOK.

5.2 WUcnonb3oBaHue cXeM NMOAKMHYEHUA U TOMNONOrMYeCKNX CXeM

NMPEOYNPEXOEHUE

Moaknto4veHne aneKkTpoasuratena OOmKHO OCYLLECTBNATLCA B COOTBETCTBUN C
ANEKTPNYEeCKMMMN CXxeMamMu, npunaraemMbiMn K aBuraternto. I'IpM OTCYTCTBUA
SHeKTpMHeCKOI‘;I CXeMbl nogkn4vyeHmne gBuratensd BblMNOJIHATL 3anpeLleHo.

5.3 YkKkasaHua no noaKn4YeHuto

5.3.1 3awwuTa 65oka ynpaBrneHuss TOPpMO30OM OT NomMeXx

UTobbl He [OonyckaTb BRUSIHAS NMOMEX Ha Uenu ynpaBneHUst TOPMO3OM, HYXHO
npoknagblBaTth kabenv TopMosa oTAeNbHO OT HESKPAHUPOBAHHbIX CUMOBLIX kKabenei
nepefavn UMMynbCHbIX cUrHanoB. CUMOBbIMU KaGensiMyM ¢ UMMNYrbCHLIMU TOKamu
SIBNSIIOTCS, B YACTHOCTM:

* BbIXxOAHble kabenwn npeobpasoBaTenen 4actoTbl M cepBorpeobpasoBaTenen,
BbINPsIMUTENEN TOKA, YCTPOMCTB MMaBHOro nycka v TOPMOXEHMS;
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* nogsoasume kabenu TOPMO3HbIX PE3NCTOPOB N T. IN.

I'IpV| pa60Tarou.|,1/|x OT 3NEeKTpoceTn Apuratenax n ncnonb3oBaHUN OTKIHOYEHUA OT
uenn noctodaHHOro n nepemMeHHoOro Toka HeobxoaMmo nopaBaTb Hanps>xeHne Ha
coeanHeHne mexay TOpMO3HbIM BblnpAMUTENEM U BHELWWHUM 3alUUTHbIM KOHTaKTOM
B

OTAENbHOM CUNOBOM Kabene oTAenbHO OT nogayn HanpsaXeHuna Ha gBuratesib

5.3.2 3awwmra npeaoxpaHnUTenbHbIX yCTpOVICTB Asuratens ot nomMex

UTtoObl NpedoxpaHuTb OT MOBPEXOEHUSI YCTPOWCTBA  3alUuMTbl  ABUraTens,
HeobXxoaMMo:

rlpl/l COBMECTHOM NpokKragke nnTaroLmnx kabenen u MMNYJbCHbIX CUINOBbIX kabenen,
MCNnoJib30BaTb 3KpaHMpPOBaHHbIE NUTaloLlimne kabenu;

I'Ipvl p83,EI,eJ'IbHOl7I npoknagke nutarowmnx ”n KUMNYNbCHbIX CUIOBbIX kabenen
A0nyckaeTca UCnoJib30BaHNE HESIKPAHNPOBAHHbLIX kabenen.

5.4 OcobGeHHOCTHM IKcnyaTaumm ¢ npeobpasoBaTesieM 4YacToTbl

Mpu akcnnyataumm Apuratenen ¢ npeobpasoBaTtenem Heobxoaumo cobnoaatb
COOTBETCTBYIOLLME  WMHCTPYKUMM  M3roToBUTENs  npeobpasoBatenss Mo  ero
nogkntodeHuto.  Ob6s3aTenbHO  cobnogaTb  MHCTPYKUMIO MO SKchfyaTaumm
npeobpasoBaTens 4acToThl.

Okcnnyatauusa geuratenen JD ¢ npeoGpasoBaTensiMm 4acTOThbl LOMYCKAETCs Npw
YCMOBUKW, YTO HE MPEBLIAIOTCA YKa3aHHbIE HWXKE 3HAYeHUSI UMMYIIbCHbIX
HaNpsPKeHU Ha KneMmmMax gsuratens

Ana cobntogeHnst npefernbHbIX 3HAYEHWA HYXXHO MNpPOBEpUTb W yduTbiBaTb
criegytoLive napameTpsbil:

* BENMUYMHA NUTaloLLLEero HanpshkeHns Ha npeobpasoBarene;
* MOPOroBOe HanpsXXeHne AN npuMeHeHUs TOPMO3HOro NpepbIBaTenNs;
* pexxum paboTbl ABuratens (gBuratenbHbIn/reHepaToOpPHbIN).

— [NpKn NpeBbILLEHUN AOMNYCTUMOrO MMMYIbCHOTO HAMPSKEHUSI HYXXHO MPUHMMATb
orpaHuyMBaloLLIME Mepbl, HanpuMmep, ycTaHaBnMBaTb (UMLTPbI, APOCCENU UK
cneunanbHble Kkabenu papuratens. 3a KOHCynbTauuenh no STOMy BOMPOCY
obpalLaTbCs K M3roToBUTENI0 NPeobpasoBaTens YacToThbl

5.5 YcnoBwus akcnnyatauumu

5.5.1 TemnepaTtypa OKpyxawlueun cpegbl

Ecnn Ha 3aBogckon Tabnuuke HET KOHKPETHbIX YKa3aHWW Mo TemnepaTypHOMY
pexuMmy, To cnegyeT cobniogate TemnepaTtypHbli avanasoH oT —15 go +40°C.
CpeaHsasa makcMmanbHasi OTHOCUTENbHAsA BAXHOCTb CaMOro BNaXXHOro mecsiua He
npesBbiwaet 90%, a cpegHeMecdA4yHass MUMHMMarbHas TemnepaTtypa Mmecsiua He
npeBbilwaetT 25°C. Ecnu pgsuratenb paccuuTaH Ha akcnnyataumio npu 6onee
BbICOKOM unu Gonee HU3Kon TemnepaType BO3gyxa, TO COOTBETCTBYOLME OAHHbIE
yKa3aHbl Ha ero 3aBoACcKon Tabrmyke.

5.5.2 BbicOTa YCTaHOBKM Hag ypOBHEM MOpS

YKasaHHble Ha 3aBOACKOWN Tabnunyke HOMUHanNbHbIE NapamMeTpbl 4eNCTBUTENbHbI AN



IDIAVE
yCTaHOBKM Ha BbicoTe He 6onee 1000 M Hag ypoBHeM Mops. B cnyyae ycTtaHOBKM Ha
BbicoTax 6onee 1000 M Hag ypoBHEM MOpPS — 3TO HEOBXOO4MMO YYMTbIBaTb NpU
BblibOpe ABuratenen u MOTop-peayKTopoB.

Ecnu gBuratenb ucnonb3yetca Ha BbicoTe 6onee 1000 M unu MakcumarnbHas
Temnepartypa okpyxatoLiero Bosgyxa Boiwe 40°C, pacyeT dhaKTM4eCcKon BbIXOOHOWM
MOLLHOCTM HEOBXOAMMO BLINOSHATE NO hopmyne:

Pn1=Pn * fr * f,

f

1 .4] 1 ok
0.9 \ 0.9 oy
\\ o Y
0.8 0.8
0.7 07
30 40 &0 60 B[C] 1000 2000 3000 4000  H[m]

Pn1: doakTnyeckas BbixogHas MOLLHOCTb.
Pn : HomuHanbHas BbIXogHas MOLLHOCTb.
fT : TemnepaTypHbIi KOIPULNEHT, B3ATLIN U3 KPUBOW HA PUCYHKE CrneBa .

fH : BbICOTHbIN KO3 OUUMEHT, B3SITLIN U3 KPMBOW HA PUCYHKE CrnpaBsa.

5.5.3 BpeaHble nanyyeHus

3anpewaeTca noasepratb ABuraTenn  BO3OENCTBUMIO  BPEAHbIX  U3MNyYeHui
(Hanpumep, MoHHOe u3nydenue). MNpu HeobxogumocTM cnepyeT obpalwiaTbest 3a
KOHCyrnbTauuammn B TexHnyeckmun ogpuc JIE DRIVE.

5.5.4 BpeaHble rasbl, napbl 1 Nbinb

TpexdasHble gsurateny JD ocHaLLAKTCA YNNOTHEHUAMW, KOTOPbIE paccyMTaHbl Ha
cobnofeHne ycroBumin aKkcrnyaTauum.

Mpy ncnonb3oBaHUM ABUraTens B YCNOBUSAX CUIbHOMO 3arpsA3HeHUsi OKpyKaroLlen
cpeapl, HanpuMep, ¢ NOBbILLEHHLIM COAEPXXaHMEM 030Ha, ABUraTENMN MOTYT Ha BbIGOp
ocHawaTtbca Gornee BbICOKOKAYECTBEHHbIMU YNNOTHEHUAMWU. B cnyyae comMHeHui
OTHOCUTENbBbHO YCTOMYMBOCTU K BO3OEWCTBMIO OKpYXKalLWen cpedbl cnegyet
obpawaTtbca 3a koHcynbTaumen B komnanuo JIE DRIVE

5.6 YKasaHusl No NOAKNOYEeHUIO ABUraTens

NPEAYNPEXOEHUE

Ob6s3atenbHO  cobniogatb AEUCTBYIOLLYIO anekTpudeckyto cxemy! Ecnu  aToT
AOKYMEHT OTCYTCTBYET, NoAKMoyaTh ABUratenb UM BBOAUTb €ro B 3KCNyaTauuto
3anpeLeHo. AKTyarnbHble BEPCUN 3NEKTPUYECKMX CXEM MOXHO 6ecnnaTtHo nony4nTb
B komnaHum JIE DRIVE.

OnacHocTb nonagaHus 3arps3HeHMn B KNEeMMHYK KOpoOKy. Tskenble unu
cMepTerbHble TPaBMblI.

* Ypanutb MMerowmecss NoCTOPOHHME NpPeaMEeTbl, rpsA3b U Bnary M3 KreMMHOM
KOpPOOKM.

* [epMEeTMYHO 3aKpbITb KNEMMHYI KOPOOKY UM Heucnonb3yemble OTBepCTUs Ans
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BBOJa kabens.

Mpw nogknoueHnn geuratens cobnogatb cneayowmne TpeboBaHus:

* MpOBEpUTb CeYeHne Xun kabens;

*  YCTaHOBUTb KNEMMHbIE NePEMbIYKN COrfacHO 3NIEKTPUYECKON CXEME;
* HaOEeXHo 3aKpenuTb COeaUHEHUs U 3a3eMNSAIOLLMIA MPOBOAHMK;

e coeguHUTEnNbHbIE Kabenu npoknaabiBaTe 6e3 HaTsSKeHUs, YTOObl He NoBpPeanTb
NX U3ONALMIO;

* BblepXaTb BO3gyLUHblE 3a30pbl, CM. rnasy "MNogkntoveHue";

* B KNeMMHOM kopobke NpoBepuUTb U NpU HEOBXOAMMOCTM 3aTAHYTb COEAMHEHUs!
OOMOTKU;

* BbINOJIHUTb NpUcoeanHeHmne coriiacHo npmnaraeMOVl C-)J'IeKTpVI‘-IeCKOﬂ CXeme;
* He OCTaBJIATb BbICTyNakoLMX KOHLIOB NMPOBOAOB,

*  MOAKMKYNTb ABUraTesib B COOTBETCTBUN C Tpe6yeMblM HarnpaslieHneM BpaLleHnA.

5.7 TMopknioyeHne ABUraTens 4yepes KNeMMHYH KONMOAKY

5.7.1 PacnonoxeHue KreMMHbIX NepeMblveKk Npu cxeme noaknoveHus A/Y

cxeme nogknioveHnsa Y

cxeme noaknoyeHnsa A
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5.7.2 PacnonoxeHue KfieMMHbIX NepeMblYeK Npu cxeme noaknoveHus YY

J I E 280099000059

JOINVE

YY-HU3KOe HanpsaXeHue Y-BbICOKO€E HanpsxeHue

"¢ AAA

W1 W3 vi v3 Ul U3
V2|V3 U2|U3 W2‘W3 VZi U2‘ W2‘
L1 L2 L3 L1 L2 L3

5.7.3 PacnonoxeHue KNeMMHbIX nepeMbl4yeK Npu cxeme nogknoyeHnsa AA

, I E 280099000060

JDIIVE

A A-HU3KOe HanpsXxeHue A- BbICOKO€ HanpseHue

I V3 w3 U3

T8 T 7

V2 w2 u2
TS5 T6 T4

V4 W4 U4
Tl1 Ti12 T10

Ul vi wl
T1 T2 T3

L1 L2 L3

27



JIDIAMNVE
5.8 TMMoaknioveHMe BEHTUNATOPA NPUHYAUTENbLHOro OXNaXaeHus

5.8.1 OpHohasHbIN BEHTUNATOP

nuTaroLee HanpsXxeHue
(cm. 3aBoAcCKyHO TabNUYKY)

KOHTaKTOp



5.8.2 TpexcasHbIn BEHTUNATOP

CeTb (3Ha4eHWe NuTaloLLero HanpskeHus
OOJMKHO COOTBETCTBOBATb AaHHbIM 3aBOLCKON
Tabnuykn BeHTUNATOPA)

KoHTakTop

PacnonoxeHne
nepemblyek B
KneMMHOWN
Kopobke
BEHTUNATOPA

MNoakntovyeHne no cxeme A

CeTb (3Ha4yeHue nUTaloLero HanpsXKeHus
OOJIPKHO COOTBETCTBOBATb AaHHbIM
3aBOACKOM TabNMYKM BEHTUNSATOPA)

KoHTakTop

PacnonoxeHune
nepemblyek B
KNeMMHOM
Kopobke
BEHTUNATOPA

o

™"

INogkntoyeHne no cxeme Y
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5.9 Moakniw4yeHue TopmMo3a

NPEAYNPEXOEHUE

Topmo3 cpabaTbiBaeT (NpoucxoauT TOPMOXEHME ABuratend) npu OTKIHOYEHUU
9NEeKTPOnUTaHuS.

BHUMAHWE! OnacHocTb Tskenbix TpaBM. Cobntogatb 0cobyto OCTOPOXHOCTb Mpu
paboTe anekTpoABuUraTens ¢ TOpMO30M B COCTaBe NOAbEMHbIX YCTPOWCTB.

B nogbemHbIx yCTpOIZCTBaX n I'IO,EI,O6HbIX MM Ccuctemax cnegyet Uucnosib3oBaTb
TOJNBbKO 6bICTpOG OTKJTHO4MEeHME Mo uennm noCToAHHOIo 1 nepemMeHHOro Toka.

Ecnu Bbl He yBepeHbl, UMeeT N Balla cUcTeMa Npu3Haku NogbLeMHOro YyCTPOWCTBa,
NMPOKOHCYNbTUPYNTECh C NpeacTasutenem JIE-DRIVE.

MogkntovanTe TOPMO3 cCornacHo npueBeaeHHbIM B UHCTPYKUUU 3NEKTPU4ECKUM
cxemam.

B cBS13M C BbICOKOW CTEMNEHbBIO MCMONb30BaHMA MO TOKY NPWU NepekntoYeHnn TopMmosa
(vHOYKTMBHAA  Harpys3ka) ucnonb3yemoe  Ans MNepekntoyvyeHnss  Topmosa
KOMMYTaUMOHHOEe 060pyAOBaHME OOSMKHO COOTBETCTBOBATb TOKOBbLIM Harpyskam u
3HaYEeHUSIM NUTaIOLLEro HanpsbkeHust. [lonyckaeTcsi NPUMEHATb TONbKO NOAXOAALLNE
KOHTaKTOPbl C AOCTaTOMHOW Harpy3o4HOM CMNOCOGHOCTLIO KOHTAKTOB (KaTeropus
npumeHeHns  cornmacHo EN  60947-4-1/EN  60947-5-1) Wcnonb3oBaHue
NONynpOBOAHMKOBBIX pene HegonycTUMo.

Mpw nocTaBke anekTpoaBuraTensi ¢ TOPMO30M, TOPMO3 MOAKIOYEH MO CTaHO4apTHOW
cxeme. Ecnn TpeGyeTcs cokpalleHve BpemeHu cpabaTtbiBaHus TOpMO3a, TOPMO3
crneayeT nNoaKiouMTb B COOTBETCTBUM CO CXEMOIA YCKOPEHHOro cpabaTbiBaHuS.

5.9.1 3nekTponuTaHue TopMoO3a

Ons noaknioYeHUs NUTaHUA UCMOMb30BaTh TOMLKO OPUTMHAMNbHBIA BbINPAMUTENb.
JaHHble, KOTOpbIM 06si3aTenbHO  AOMKHbI  COOTBETCTBOBATb  MapameTpbl
ANEeKTponUTaHMa TOopMO3a, YyKasaHbl Ha Tabnuuke pgsuratens. [logaua
QMNEKTPONUTaHNA OCYLLIECTBIISIETCA 4epe3 COOTBETCTBYHOLIMIA 6ok ynpasBneHust
TOPMO30M.

[NonyckaeTcs OTKNOHeHME Ha * 5 % OT yka3aHHOTO Ha 3aBOACKOM Tabnuyke
HOMMWHAIBHOIO 3HAYEHWUS UM CPEdHEro 3Ha4YeHus ykasaHHoro avanasoHa. Crneayet
YUUTBIBaTbL OTKIOHEHMS, crielmduyeckme Ans KOHKPETHOro 3akasa.

Heobxogumo obecneuntb CTabunNbHOCTb ANEeKTponnTaHna, npaBunbHO paccynTaB
ceyeHus xun kabena wn napamMeTpbl COOTBETCTBYHOLLUMNX UCTOYHUKOB HaAMpAXXeHU4.
Hy)KHO NCKINMIOYNTb BO3MOXHOCTb MageHuna HanpsXXeHne nnutaHunAa rnpu BKITHOYEHUU
HUWXe YPOBHA 90 % OT HOMWHANbLHOrO 3HAYeHUS. anqMHOI‘fl 3TOro MOXeT CTaTb
NOBbILLEHHbIA TOK BKITHOYEHMSI.

B 0OHOCKOPOCTHbIX MpuBOAax (HE MHOrOCKOPOCTHbIX), KOTopble paboTtaroT
HernocpeacTBeHHO OT ceTu (T. e. 6e3 npeobpasoBatend 4yactoTbl unu YIIM),
HanpshkeHWe MuTaHMs TOpMO3a MOXET Mo4aBaTbCA W C  KINEMMHOW KOMOAKM
asuratens. Mpu atom cneagyet cobnogaTth cneayoLwme orpaHnyYeHns:

* HOMWHarbHOE HarnpsiXeHWe TopMo3a AOIMKHO COOTBETCTBOBATb NMBO pasHoMy
HanpsXeHuto, NMBo NUHENHOMY HanpsXKeHUIo ABuraTens (CM. 3aBOACKYH0 Tabnnyky
TUMN KOMMYyTaUWn ABUratens);

¢ C noaAbEMHbIMU yCTpOVICTBaMVI M nogobGHbIMM UM cUcTEMamMm HY>XHO
ncnonb3oBaTb CXeMy noAgKniyYeHunAa Ona peanm3audmnm pa3BA3KM CO  CTOPOHbI
NOCTOAHHOIO N NepemMeHHOro Toka.
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5.9.2 Mopkno4vyeHue gunarHocTnyeckoro onoka MIC

Topmo3 MOXeT ocHawaTbCa guarHoctmdecknm Onokom MIC. Bnok cnyxut gns
uHAMKaummn cpabaTtbiBaHns n pabotocnocobHocTM Topmo3a. bnok npeacraenser
cobo oTgenbHoe  YCTPOMCTBO, YCTAHOBMEHHOE Ha  KaTylwke TopMo3a.
OnekTpuyeckas cxema 6noka npeacraesnsaet cobon HO- n H3-koHTakTbl. KOHTakTbI
Aartyvka umetoT LndpoByo MapkupoBky 1,2,4 (CM. CXeMy Huxe)

. Cxema pacnonoXXeHnd aatymka Ha TopmMmo3se

YN

\\l
.;.

L5

/ ARMRNY 5

[aTtumk cpabaTtbiBaHua MIC

BHelwHun Bng gatymnka MIC

OnekTpuyeckas cxema gatyuk MIC
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5.9.3 3dneKkTpuyeckue cxembl NOAKNHOYEHUA TOPMO3a

1 Mumakue 3nekmodbuzamenas om cemu
11 Honpaxesue mopMo3ad = PoIkoMy HanpAxexun dbuzamens
MNpumep: Momop ACLOD ¥ aBeado, komywka mopmoza AC 230 V
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12 Hanpasexue mopHo3n = @azHoMy HanpaxeHdun dbuzamean
Ewicmpoe cHAMUE, HONOKEHUE MOPMO30 N0 UENU NOCMOAKHOZO MOKO
MpuMep: Momop ACLOD ¥V abesdo, wamywxa mopsoaa AC F30 W
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13 Honpaxesue mopModa = fMuxedHoMy wanpakesun dBuzamena
Npuxep- Momop ACLO0 WV mpeyzoaewux, komywsa mopso3o AC 400 W
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14 Honpasewue mopMoza = fuwedsoMy ManpRxesun dbuzamens
BrCmpoe CHAMUE, HONDKEMUE MOPMO3IL N0 UENU NOCMOAHMO20 MOKD
Npusep- Momop ACLO0 WV mpeyzoasHuk, komywxa mopso3no AC 400 W
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L1
o

15 Hanpamewue mopMozd = flusedsosy ManpAsenun dbuzamens
Mpumep: Momop ACLOD V 3Beado, komywko mopmosa AC &00 W

AC LOD W
Lz L3
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1.6 Honpaxexue mopMozn = fludedsoHy HonpAxeHun dbuzameas
Bucmpoe cHAMUE HONOREHUE MOPMO30 N0 UENU NOCMOAMHOZ0 MOKO
MNpurep: Momop ACLOD V 3Beada, komywko mopmosa AC &00 V
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1 NMumaxue 3nekmodbuzamens om cemu

1.7 Npumep- Momap ACLDD V mpeyzoneMux, kamywka mopmosa AC 230 ¥
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18  Bucmpoe chAmue, HONOXEHUE MOPMO3O NO LENU NOCMOAKKOZO MOKA
Mpumep: Momop ACLOD YV mpeyzoasHuk, kKomywka mopMosn ACZ30 W
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2 NMNumanue 3nexmodBuzamens om npeofdpazobamenn “wocmomel

Hopameme num
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npu numakuy om npeoipasoBamens Yacmome
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5.10 Onuuu

5.10.1 AaTumK Temnepatypbl TF
NMPEAYNPEXOEHUE

OnacHoCTb HegoMyCcTUMOro HarpeBsa Asuratens n3-3a HeucrnpaBHOro TepMmogaTymka
TF. Nonomka geuratens. MatepuanbHbin yLiepb.

* He nogaeatb Ha TepmogaTyumk /TF HanpspkeHme > 30 B.

+ (Ob6ecneunTtb nogkndeHne TepmoaaTymka /TF B COOTBETCTBUM C NpunaraemMomn
3MEKTPUYECKON CXEMON.

TepmogaTymkm NO3MCTOPHOTO Tuna cooTBeTcTBYHOT cTaHaapty DIN 44082.

KoHTpornbHOe namepeHme conpotusneHmns (nameputenbHbin npubop ¢ U < 2,5 B unu
I <1 MA)

HopmanbHble 3HadeHust namepsieMblx BennyuH: 20—200 Om, conpoTuBrieHUE B
HarpeToM coctosaHun > 4000 Om

Mpu ncnonb3oBaHUM TepMoAaTYMKa A1 TENNOBOrO KOHTPONS C LieNblo oGecrneyeHus
GesonacHoM B 3KcnnyaTauuM U30MSUMM  Lenu  TepmogatyMka HeobXoaumo
aKTUBMpOBaTb (PYHKUMIO aHanu3a. [py  Ccnuwkom BbICOKOW  TemnepaTtype
o6s13aTenbHO OormkHa cpabaTbiBaTb PYHKUUS TEMMOBON 3aLLUTLI.

Mogkntovate Tepmogatynk TF HeoOxooumMo B COOTBETCTBMM C Npuriaraemomn
3NEKTpMYEcKon cxeMon. Ecnn anekTpuyeckasa cxema He NpunoXeHa K u3genuio, ee
MOXHO 6ecnnaTHO nony4nTb y komnaumm JIE-DRIVE.

5.10.2 Bumetannuyeckue Tepmoctatbl TH

CraHgapTHbIM cnocoboM NOAKIMYeHNUs TepMocTaTa cuMTaeTcs nocrneaoBaTenbHoe
CoefIMHeHNe, pa3pbiBaeMoe Npu AOCTUXKEHUM TemMrnepaTypor KaTyLIKN KPUTUHECKOTO
poBHS. TepmocTaT MOXET ObITb BKIOYEH B LieNb YNpaBneHns NpUBOLAOM.

Brepem. Toxa Brocr. roxa
Hanpsihxkenne U, B 250 60 24
Tok (cos @ =1,0), A 2,5 1.0 1.6
Tok (cos ¢ =0,6), A 1.6
KoHTakTHOe conpoTtusneHune go 1 Om npu 5 B / 1 MA nocT. Toka

5.10.3 JaTtumk TemnepaTtypbl PT100
NPEOYNPEXOEHUE

[MoBpexaeHne n3onauum CMCTeMbl TEMNSIOBOIO KOHTPOSSA, a Takke 0OMOTK/ aBuraTe
n{ BCNEACTBME CIIMLLKOM BbICOKOV COBCTBEHHOM TemMnepaTypbl CUCTEMbI TEMNOBOrO
KOHTpoOns.

BoaMoXXHO noBpexaeHne npMBogHON CUCTEMBI.
* He ponyckatb nosiBNeHns B anekTpmnyeckom koHType PT100 TokoB > 4 MA.

+ Ob6sa3atenbpHoe ycrnoBne TOYHOro aHanusa curHanoB TennoBoro koHTpons PT100
— €ro npaBuIibHOE NOAKITYEeHNEe
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Ha rpacuke Hke BUOHO, Kak MEHSIETCS CONPOTUBIEHNE ABUraTens B 3aBUCUMOCTY
OT M3MEHEHUs ero TemnepaTypbl.

300 —

250
200 — /
R[] 150 ///
=
100
/
50
0
-100  -50 0 50 100 150 200 250
T[°C
TexHn4YeckKkne gaHHbIe PT100
lMNopgkntoveHne KpacHbiii 1 6enbliii
ConpoTtmnenenune npn 20—25 °C Ha 107 Om <R <110 Om
kaxxgom gardmke PT100
McnbiTaTenbHbIN TOK <3 MA
6 YcTraHOBKa Topmo3a
6.1 KoHcTpyKuus Topmo3sa
8 8

1 - kKapkac KaTyLUKN

e = 7 e /2 - HEOXUMHOW OUCK

3 - Aepxatesnb Haknagok

4 - 3ybyaTaa mydTta

‘% 5 - QPUKUNOHHBIN ANCK

S S E— — 6 - potop gBurartens

|
ST R OCRy e
%\h

g 7 - Wwnunbka
§ 9 8 - perynmpoBOYHbIi
BUHT
Z.
o 9 - perynmpoBoYHoOEe
KonbLo
z z

Z - BO34YLUHbIN 3a30p



6.2 3ameyaHusi No yCTaHOBKe

1.

He ponyckaetca akcnnyaTaumsi TopMoO3a C  MOBPEXOEHHOMW U3onsumen
NPOBOAHMKOB OOMOTOK M NuUTaloLLmMX kabenen BO M3bexaHWe SNEeKTpOoTpaBM U
3NEKTPUYECKUX NoBpeXeaeHnin 06opynoBaHNS

He ponyckaeTcsi camocTosTenbHasi MexaHudeckas obpaboTka KOMMNOHEHTOB
N30enust U perynmpoBOYHbIX OTBEPCTUIN BO N3GEXaHMEe NOBPEXOEHUA MAarHUTHON
Lenu ngenus

Mpn HagaBnuBaHMM Ha Ban He Mpuiaraite CAUMWKOM OOonblNX  YCUITMN.
[MoBEPXHOCTb TPEHUS HE O0MKHA UMETb NoBpexaeHUn. MOHTaXHble 0TBEPCTUS
N NOBEPXHOCTWN HE OOIMKHbI UMETb 3ayCeHLEeB. YCcTaHoBUTe 3ybuyaTyro MydpTy Ha
Basn 1 3adoMKCUPYNTE €€ 0CEBLIM 3aXKUMHbBIM KOMNbLLOM.

Mocne YCTaHOBKM KaTyliKM WM HaXMMHOrO AMCKA OYEeHb BaXHO COOMIOCTM
Tpebyemoe 3HayeHMe BO3OyLIHOrO 3asopa z Mexay Humu. OH  OommKeH
COOTBETCTBOBaTb TPEGOBaHMAM TaBNMLbl TEXHUYECKMX XapaKTepPUCTUK

CrteneHb 3awmTbl u3genuss nsobpaxeHHoro Ha pucyHke 1 — IP23. lNocne
YCTaAHOBKM MbINI€3aLUUTHBIX KPbILWEK U YNNIOTHUTENbHLIX JIEHT CTENEHb 3aluTbl
Topmo3a coctasuT IP54.

,D,J'Iﬂ YCTaHOBK/ WNUNEeK n perynmpoBoYHbIX BUHTOB MNpU 060p|<e H906XOD,I/IMO
NCMonb30BaTb rae4HblA  KIou, yTobbl M3bexaTb ocnabneHus CbVIKC&LI,I/II/I
KOHCTPYKUUU KpeneXXHbiMW geTanamMun.

6.3 PerynupoBka Bo3ayLHOro 3asopa

PerynupoBka BO3QyLIHOrO 3a3opa MpPOU3BOAUTCS Ha OTKIMHOYEHHOM OT BHELLUHEro
aneKTponuTaHus nsgenun. PerynnpoBka OCyLLECTBMSIETCA C MOMOLLbIO TPeX MosbixX
PErynMpoBOYHbIX BUHTOB U LUMWIEK KPenneHust Topmosa (CM. PUCYHOK). BennuumHy
3a3opa Npu perynmpoBKe KOHTPONMPOBATb C MOMOLLbIO Liyna COOTBETCTBYHOLLENO
pa3mepa. C NOMOLLbIO LUNUIEK M MOSbIX BUHTOB OTPEerynupynTe BO3ayLUHbIA 3a30p
MeXay KaTyLUKOW Y HaXKUMHbIM AUCKOM 40 HOMUHANbBHOro 3HavyeHus « z ». ObpatuTe
BHYMaHMe, YTO BO3AYLUHbIA 3a30p Heobxoaumo obecneynTb Ha BCEW MNIOCKOCTU
HaXxMMHoro aucka. OTperynupyiTe Bce Tpu KpeneXHbIX WNKIbKA B COOTBETCTBUM C
PUCYHKOM Huxe. [locne perynupoBKM BO3AYLIHOMO 3a30pa 3aTSHUTE KpeneXHble
BUHTbI Y NPOBEAMUTE KOHTPOSbHBIN 3aMep BENMYMHbI 3a3opa. Ecnu Bo3ayLuHbIV 3a30p
He COOTBETCTBYET TpeboBaHMSIM, MOBTOPUTE BbiLLeyka3aHHbIe ornepaLui.
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PerJ'IVIDOBO‘-IHbIe
BUHTbI

HaxxnumHon guck

BosaywHbIn 3a3op

KaTywka Topmosa

PacnonoxeHue perynmpoBoYHbIX AeTanen Perynuposka BO3ayLWHOro 3asopa

BoagylwHbIn 3a30p Z yBenuuMBaeTCs B MpoLecce 3Kcnnyataumm msgenusa ms-3a
M3HOCa TOPMO3HbIX HaKrMagok W (PUKUMOHHOrO pAucka. YTobbl obecneunTb
HeobXxoanMbIi TOPMO3HON MOMEHT, BO3AYLUHbIA 3a30p HEOOXOAMMO NEepuoanYECKU
KOHTpONMpoBaTb M MPOM3BOOMTL €r0 PEerynupoBKy, UCKMNOYasi TeM CambliM €ro
yBENMYEeHMs 40 MakCUmasnbHO OOMYCTUMOro 3HayeHusi. BosaylwiHbIi 3a30p MOXHO
perynupoBaTb HeorpaHuyeHHoe 4ucrio pas. Korga TonwmHa pUKLMOHHON
TOPMO3HOW HaKNagKkn 4OCTUIHET MUHUMArbHO AO0MYCTUMOM TOMWMHbI (CM. Tabnuuy
TEXHUYECKNX XapaKTePUCTUK), (PPUKLMOHHBI TOPMO3HOM OMUCK U OUCK C HaKragkamm
HeobXxoaMMOo 3aMeHUTb.

Ecnu Bo3ayLUHbIN 3a30p NpeBbilLaeT MakcUMaribHOe [0oNyCTUMOE 3Ha4YeHne, TOPMO3
MOXeT He cpabotaTb, B pesynbTaTe (PpPUKLUMOHHbIE TOPMO3HbIE KOMOAKW MOryT
CropeTb, TOPMO3HOE YCUIME WNU yAEpXKUBatOLLEe yCUnmne MOryT CHU3WUTbCS, 3TO
MOXET MPVBECTM K cepbes3Hol aBapuu. MNo3ToMy BO3AYLUHbLIA 3a30p HeobxoanMo
PerynsipHO KOHTPONMPOBaTh M MPOM3BOAUTL €ro perynmpoBky. OCHOBHOE nuTaHue
obopynoBaHUs B MPOLECCe KOHTPOIS U PErYNIMPOBKU AOIHKHO BbITb OTKMHOYEHO.

PerynupoBka 3a3opa py4yku

3a3op Mexay TOPMO3HbIMU KOMOAKAMW C PYYHbIM pacuenrieHnem [ofkeH ObiTb
fonbLue, yem paboumn 3a3op Topmosa. OH OTperynmpoBaH Ha 3aBofe, HO, eCnv OH
HepaBHOMEPHbIWA, OTPEryNMpPYNTE €ro C MOMOLLbI0 FAEYHOro Krko4ya C OTKPbITbIM
KOHLIOM.

Cnocob6 perynupoBku: TOpMO3 [OMKEH HaxoautbCAa B pa3bnokMpoBaHHOM
cocTosdHUN. OTperynnpymnTe BUHTbI PYKOATKM (B 2 NONOXKEHUAX) C MOMOLLbIO rae4YHOro
Krntoya C OTKPbITbIM KOHLOM, 4TOBbl 06ecneuntb 3a30p Mexay SSIKopem U CTaTOpPOM.
TOHKMI LWyn, COOTBETCTBYIOLWMIN HWKHEMY Npeaeny 3asopa py4ku, OOMKEH Ierko
BXOAMWTb B OTBEPCTME, B TO BPEMS KaK TOMCTbIN LLyM, COOTBETCTBYIOLLUA BEPXHEMY
npegeny, - HeT.
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D,VIaI'IQSOH 3a30PO0B PYKOATKU YKa3aH B Ta6n|/|u,e TEXHNYECKUNX XapPaKTEPUCTUK.
e T e Hg(l;/l:g;ﬁ:;;lﬂ (;:;i?_g FE)My;;TAT;: MaKcmmaan?M MuHumansHas MomeHT
SMEKTpo- | W KpyTALLMIA s830p s BO3AYLLUHbBIN TONwMHa 3aTAXKKA
asuratens | MomeHT (Hm) 3a30p (MM) aucka ¢ KPENEeXHbIX
(mm) (mm) PVKLUMOHH | BUHTOB (H-m
bIMM
Haknagkamu
(mm)
63/71 3,5/5 0,15-0,3 0,8-0,9 0,5 4,7 25
80 10 0,15-0,3 0,8-0,9 0,5 6,4 5
90 20 0,15-0,3 0,8-0,9 0,5 81 8
100 40 0,25-0,4 1-1,1 0,75 8,4 8
112 60 0,25-0,4 1-1,1 0,75 8,7 20
132 80 0,25-0,4 1-1,1 0,75 8,8 20
160 200 0,35-0,5 1,2-1,3 1 114 20
180/200 300 0,35-0,5 1,2-1,3 1 12 40
225 400 0,45- 0,6 2-2,1 1,25 15,5 40
250/280 1000 0,55-0,7 1,2 ABaauaTb TpU 40

6.4 O6cnyxuBaHue TOPpMO30B

a. I'Ipvl OnnTenbHOM WUCMNOJS1Ib30BaHNMN B YCITOBUAX BbICOKOM BJIAXXHOCTU, 4TOObI

n3bexatb

yXyaLeHus

nosABneHna p>XaB4ymHbI.

SKCNNyaTauMOHHbIX  XapakKTepUcCTuUK,

b. He npukacantecb HenocpeacTBEHHO K MOBEPXHOCTU TPEHUA.

He Jonyckante

N3berante

MacCnAHbIX NATEH ANA UCKIMIYEeHNA CHMXXeHUA MaKCUMalibHOro TOopMoO3HOro MOMeHTa.

c. CrtaHgapTHble ycnoBusa okpyxatowen cpegbl ot -10°C go 40°C. B cnyvae
NPUMEHEeHNst B Apyrnx ananasoHax Temnepartyp, obpaturtecs B JIE.

d. PerynsipHo npoBepsiite paboTy TOpMO3a: YpPOBEHb LUyMa, Harpes, Hanudune
MOCTOPOHHUX MPeaMETOB WM MachsiHbIX MSATEH Ha TPYLWMXCS W BpaLLaroLmxcs
aetansx, paboyve 3a30pbl U HAMPSHKEHUE NMUTaHUS.

7 OcCMOTp 1 TexHUu4Yeckoe oocnyxnBaHue

7.1 TpepBapuTenbHblie 3aMmeyYaHus

NMPEOYNPEXOEHUE

Ecnn geuratenb coaepXut KOMMOHEHTbI Ge3onacHocTn, Heobxoammo cobnogaTb
cneayoLwme Mmepbl NPeAOCTOPOXKHOCTH:

HeucnpaBHOCTb KOMMOHEHTOB (PyHKUMOHaANbHOM ©Ge3onacHoCTn —
NONy4YeHNs1 CePbe3HbIX TPaBM UM CMEPTU.

3TO pUCK
Onepauuu, cBsi3aHHble C KOMMOHEHTaMW PYHKLMOHaNbHOW 6e30MacHOCTM, AOSKHbI
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BbIMOJTHATBCA KBarl I/I(*)I/ILI,I/I poBaHHbIMWM CcrieunanmnctamMmun.

Onepauuu, cBsi3aHHblE C KOMMOHEHTaMU (PYHKLMOHANbHOW 6e30MacHOCTU, AOMKHbI
CTPOro COOTBETCTBOBATb WHCTPYKLUMSAM B PYKOBOACTBE MO JKChnyaTauum 3TuX
KOMMOHEHTOB.

7.1.1 Tlepen BBOAOM B 3KCMNnyaTauuio:

Ecnu gBuratenb cogepXut KOMMOHEHTbI 6esonacHocTy, Heobxoaumo cobnoaath crieayowme
Mepbl NPEa0CTOPOXHOCTU:

Mepen Havanom oTnaaku yéeauTech, YTo:
MpuBOAHON arperaT He NOBPEXAEH U He 3aKMUHEH.

ObGecneybTe BbINONHEHME TpPebOOBaHMN MNOArOTOBUTENbHBLIX MEpP, OMNUCAHHbIX B
pasgene 4.2 «[AnutensHoe XxpaHeHne».

Bce noakniodeHns OomkHbl ObiTb BbIMNOMHEHbI B COOTBETCTBUM C 3INEKTUYECKMMMU
cxemamMu UHCTPYKLMIA Mo 3KCnyaTauuu.

HanpaeneHue BpalleHusi anekTpoaBuraTens/peaykropa npasuibHoe.

BpalleHnio gsuratenst no 4acoBOW CTpesfike COOTBETCTBYET Creaytolmin nopsaok
nogkntoveHms knemm: W, U, V (ogHOCKOPOCTHOW ABuraTtesib) cooTBeTCcTBYHOT L1, L2,
L3.

Bce 3alunTHble KPbILWKK YCTaHOBI1E€HbI MpaBUS1bHO.

AKTMBUPYIWTE BCE YCTPOMCTBA 3almUTbl ABUratenst u ybegutech, YTo MX HOMUHAnbI
COOTBETCTBYIOT HOMUHASbHBIM 3HAYEHNAM TOKa ABUraTens.

,D,pyFI/IX NnoTeHLManbHbIX ONAacHOCTEN HET.

7.1.2 Bo Bpems onepauun oTrnagku

B npouecce otnagkm yéegurecs, YTo:

[Buratens pabotaet HopmMarnbHo, T.€.,
- HeTt neperpysku.
- HeT konebaHum ckopocTu.
- HeTt upe3mepHoro wyma.
- HeT BnaumbIx konebaHui u 1.4.

- TOPMO3HON MOMEHT NOAXOAMUT AN KOHKPETHOrO MPUMEHEHWS.

[nsa pgsuraTtenen OCHaWEHHbIX TOPMO3HOWM CUCTEMOM C aBTOMaTUMYECKMM BO3BpaToM B
NONOXeHNe TOPMOXKEHUA U PYYHbIM pacTopMaxmnBaHmeM Tuna HR, pykoaTky pacTtopmakmBaHust
HeobXo4MMO CHATb NOCHe 3aBepLUEHNS OTNaLKW.

8 OcCMOTp M TexHU4YecKkoe obcnyxmBaHue

NPEAYNPEXOEHUE

BHMMAHUE! Ocobasi onacHocTb npu paboTte ApobunbHoro obopyaoBaHus W
NoabEMHbIX MEXaHU3MOB NPU NoTepe YrnpaBreHUs: PUCK TSHXXENbIX TPaBM N1 CMEPTU:

- Obecneybte 6e30MacHOCTb WNU  OMNYCTUTE MNOABLEMHOE YCTPOMCTBO (4TOObI
npeaoTBpaTUTbL ONAaCHOCTb NaaeHUs ).

- O6ecneubTe 6e3onacHOCTb paboyen MawmHbl W/unNu NpeaoTBpaTUTe CryvYanHbln
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KOHTaKT C noABMXHbIMN YaCTAMMW.

- MNepen Havanom paboTbl OTKNIOUYUTE NUTaHWE ABUraTens, TopMo3a U BeHTUNsiTopa
NPUHYOUTENbHOrO  OXnaxaeHust  (MpU  Hanuyuu),  NpuMUMTe  Mepbl  Ans
NPeaoTBPALLEHNS CryYaiHOro NOBTOPHOMO MOAKMHOYEHUS.

- Wcnonb3ynte TOMbKO OpPWUrMHanbHblE 3anacHble 4acTu B COOTBETCTBMM C
AEeNCTBYIOLWMM NepeYyHEM 3anacHbIX YacTemn.

NPEAYNPEXOEHUE

Ecnu gBuratenb coaepXuUT KOMMNOHEHTbI Ge3onacHocTu, cobnioganTe cneayowmne
pekoMeHaaLUum no TexHke 6e30nacHoOCTHU:

HencnpaBHOCTL KOMMOHEHTOB (OYHKUMOHANbHOM 6e3onacHOCTM — 3TO  PUCK
NonyyYeHnss Cepbe3HbIX TPaBM U CMEPTMU.

Onepauuu, cBsidaHHble C KOMMOHEHTaMM PYHKLMOHaNbHOW 6e30nacHOCTM, AOSKHbI
BbINOJHATLCA 06Y4YEeHHbIMM cneLuanmucTamu.

Onepauuu, cBsidaHHble C KOMMOHEHTaMM (PYHKLMOHaNbHOW 6e30nacHOCTM, AOSKHbI
CTPOro COOTBETCTBOBATb MHCTPYKLMAM B PYKOBOACTBE MO IKCMNyaTaumu.

NPEOYNPEXOEHUE

TemnepaTypa NOBEPXHOCTU ABUratenss BO BpeMsi paboTbl MOXET CTaTb OYeHb
BbICOKOMW.

OnacHOCTb OXOroB.

Oxnagute geuratenb nepeg Havanom paboTbl.

NMPEAYNPEXOEHUE

TemnepaTypa OKpyxatoLlen cpefbl U canbHVKa BO BPEMSI YCTaHOBKM HEe OOMKHa
6bITb HYXe 0°C, B NPOTUBHOM Crly4ae casnbHUK MOXeT ObITb NOBPEXAEH.
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8.1 WHTepBanbl NpoBepPOK U TEXHMUYECKOro 06CnyXuBaHus

ObopynoBaHue / BPEMEHHOW MHTEepBan Onucaxune
Yactu
obopynoBaHus
* [1pu ncnonb3oBaHun B lNpoBepbTe TOpMO3a
KayecTBe paGO‘-Iel'O TOpMO3a: . V|3MepeHV|e TOJLLMUHbI
kaxxable 3000 yacoB paboTbl OPUKLMOHHOW HaKNaaKku
TOPMO3HOro Ancka
TOPMO3 = VIamepeHune n perynmpoBka

paboyero 3asopa
= COCTOSIHME NPWKUMHOW NIUTBI

. I-Ile MCNorb30BaHUU B . LIJJ'IVILl,eBble BTYINKN U yCNnoBu4
KayecTBe CTOSHOYHOro 3auenrneHns
TOpMO3a: * NPMXKUMHOE KOJ1bLIO
B 3aB1CMMOCTM OT COCTOSHUS = Hanuuune nbiniv OT n3Hoca
Harpy3ku Kaxxable 2-4 ropa KONoaokK

= [poBepbTe BLINPAMUTENb Ha
npeaMeT NoBpeXaeHUs
3NEKTPUYECKUM TOKOM U
3aMeHNTE Npy HEOGXOAUMOCTH.

lNpoBepbTe ABUraTenb
= kakgple 10000 yackl paboThbl = [MpoBepuTb NOALWMMHUKN KavyeHUs

snekTpopsurarent n npu HeobXoaMMOCTN 3aMEHUTb.
= 3aMeHUTb canbHUK
= Ounctute BO34yxX0BOAbl CUCTEMBbI
oxXnaxgeHus.
I_IpI/IBOLI1 3aBUCUT OT BHELUHUNX CbaKTopOB - OTpeMOHTI/IpOBaTb nnnm 3aMeHnTb

noBepXHOCTHoE /
aHTMKOPPO3MOHHOE MOKPbITUE.

= [poBepbTe BO3AYLWHBLIN DUNBLTP
1 Npu HeOBXOOUMOCTUN QUUCTUTE
ero.




8.2

n

©xNo

MpoueAaypbl NpoBepku ABUraTens

Mpu HanNMuYMM BEHTUNATOPA NPUHYANTENBLHOIO OXNAXAEHUS U 3HKOAepa, UX cneayeT CHATb.
CHUMWTE KOXYX BEHTUNSITOpPA M BEHTUNATOP.
Pa3obpaTtb cTaTtop

= TexHn4yeckne xapaktepuctukm JD63~132 : OTKPYTUTE ANVHHBIA BUHT Ha TOPLIEBOM
KpblLLKe, NogaeHbTe 3aHIOK TOPLEBYIO KPLILLIKY, @ 3aTeM CHUMUTE cTaTop C rHesna
dhnaHueBoro NoALLUKUMHUKA.

= TexHn4vyeckne xapaktepuctukm JD160~225 : OTKpyTUTE LLECTUrPaHHbIE BONTHI Ha
doraHue, BbiHbTE doriaHeL, 1 poTop BMECTE U CHUMMUTE 3a0HIOK0 KPbILLKY.

» TexHunyeckue xapakrepnctmkm JD250~280 : OTKpyTUTE LLecTUrpaHHbie 6onThl Ha
donaHue, OTKPYTUTE BHELLUHIOK KPbILLKY 3a4HEro NoALNnHUKa, BbIHbTE doriaHeL 1
pOTOp BMECTE U CHAMUTE 3aHIOK TOPLEBYIO KPbILLIKY.

BuayarbHbIn OCMOTP: NPOBEPUTL HanMyne B NOSIOCTM cTaTopa Bnarv unvM Macna

= Ecnu HeT, nepengnTe K Wwary 7 .

= Ecnv npucyTcTByeT Bnara, nepenamTe K wary 5 .

= Ecnu ecTb peaykTopHOe Macrio, Bam crielyeT obpaTntbCs B cepBuUCHYto cnyxby JIE ans
peMoHTa apuraTens.

Ecnn B nonoctu cratopa umeeTcs Brnara:

= Ecnun ato moTop-pegykTop: CHUMUTE ABUratens ¢ peayKkropa.

= Ecnu ato gauratens 6e3 pegyktopa: cHuMuTe donaHew, CHUMMTE poTop.

OBMOTKM oumLLaoTCA, CyLIaTca M NOABEPratoTCsl KOHTPOSO SNEKTPUYECKON LLeNOCTHOCTH.
[Ons peMoHTa Ncnonb3ynTe OpUrMHanbHble NOALWMMHUKM .

3ameHnTe nepegHun 1 3agHnA CanbHUKN N HAHEeCUTE CMasKy Ha KPOMKM carbHUKa.
[MOBTOPHO 3arepMeTU3NpynTe ctaTop

* Vlcnonb3ynTe HeBbICbIXaloLWMN repMeTuK (Temnepartypa akcnnyatauum ot -40 °C go +180 °C)

= B JD63~JD132 Ha gsuratensix ¢ ykasaHHbIMU XapakTepucTMkammn sameHnTe
YMNNOTHUTENBHOE KOMbLIO HA TOPLUEBOM KPbILLKE.

10. CobepuTe aBuraTens B 06paTHOM nopsake.

45



JDIIVE

9 HeucnpaBHOCTM:

9.1 HeucnpaBHOCTb B aneKrpoaBurartene

HeucnpaBHOCTb

Bo3moxHasa npnynHa

Mepa

[lBuratens He
3anyckaeTcs

O6pbIB NMTalOLWEro NpoBoaa

MpoBepuTb NOAKMOYEHNE N MecTa
(MPOMEXYTOUHbIX) 32>XKMMOB, NpwU
HeobXoAMMOCTU — UCTPaBUTb

Topmo3 He oTnyckaeTcs

Cwm. "HeuncnpaBHoCTN TOpMO3a"

Cropen nnaBkuii NpeaoxpaHuTernb
B NMTalOLWEN NMHUN

3aMeHUTb NNaBKUn npegoxpaHnTerb

CpabaTtbiBaHne ycTponcTea
3alUMTbl ABUraTens (3awmnTHOro
BbIKIHOUaTENS)

[MpoBepuTb NPaBUNBHOCTL HACTPOMKHU
YyCTPOWCTBA 3alLMThl ABUraTens (3awmuTHoro
BbIKMOYaTENs), AaHHbIE MO TOKY Ha 3aBOACKON
Tabnuuke

KOHTaKTop aBurartena He
nepeKknnyaeTcd

MpoBepnTb yNpaBneHne KOHTaKTOPOM
aBuratens

HewncnpaBHoCTb B cucTemMe
yrpaBrieHns Ui B npouecce
ynpaBneHus

npOBepVITb nocneanoBaTesibHOCTb KOMMYyTaUUn
n, Npun HeobxoaMMocCTH, ncnpaBuTb

[lBuratens He
3anyckaeTcs unm
TSDKENOo 3anyckaeTcst

MowlHoCTb agBuratens paccynTaHa
Ha coeMHEeHNne TpeyrosfibHMKOM, a
IOHO BbINOJSTHEHO 3BE340M

Mepenenatb coegMHeHWe co 3Be3abl Ha
TPEYronbHuK.

CobntogaTb 3NEKTPUHECKYHO CXEMY

MoLwHOCTb ABUraTensi paccymTaHa
Ha coeMHEHNEe JBOWNHOWN 3BE300M,
@ OHO BbINOJIHEHO OAMHAPHOWN
3BE340M

Mepepenatb coeguHeHMe co 3Be3apbl Ha
NBOWMHYIO 3BE3AY.

CobntogaTb 3NEKTPUYECKYIO CXEMY

Hanpsi»keHune nnu yacTtoTa
OTNMYaloTCs OT 3a4aHHOTo
3HaYeHUs1, MO MeHbLUEN Mepe Nnpu
BKIHOYEHUN

Ans ynydlueHns napameTpoB CeTu
no3aboTnTbCs 06 YMEHbLLEHUWN HArpy3KM CeTu.

[MpoBepuTb CeyeHne nuTaloLLLEero NpoBoaa, npu
Heo6Xx04MMOCTN — MPONOXUTL MPOBOA,
MMeroLwmin bornbllee cevyeHune

[lBuratens He
3anyckaeTcs npu
coegnHeHnn
TPEeYronbHUKOM, a
3anyckaeTcs TONbKO Npu
coeANHEHN 3BE3O0W

BpaLyatowmii MOMEHT npu
coeanHeHMn 3Be300M
HEeOoCTaTOYHbIN

Ecnu Tok BKoYeHNs B TPeYrofbHUKe He
CNMLLKOM BbICOK (COBniogaTb MHCTPYKLUK
9HEPreTMYeCKon KOMMNaHWUK), BKIOYNTb
HenocpeacTBEHHO B TPEYrONbHUK.

[MpoBepuTb NPOEKTUPOBAHME U, NpU
Heob6xoauMOCTH, YCTaHOBUTL B0MbLINIA
ABUraTersnb Uy UCMoMb30BaTh CneunanbHy
KOHCTPYKUMIO. MPOKOHCYNbTUPOBATLCA C
komnaHuen JIE.

HewncnpaBHOCTb B KOHTaKTe
nepeknoyaTens co 3se3gbl Ha
TPEeYrosbHNK

MpoBepuTb NepeknoyaTens, Npu
HeobX0AUMOCTN — 3aMEHUTb;

[MpoBepuTb coegnHeHns

HenpasunbHoe
HanpasrieHue
BpalleHnsA

[lBuratenb NOAKNIYEH
HenpaBUbHO

MomeHATbL MecTamu ABe ¢hasbl NUTaKoLLEN
NnUHUN gBuraTens




HeucnpaBHOCTb

Bo3moxHas npuynHa

Mepa

[lBuratens ryant un
I'IOTpGGJ'IﬂET MHOIO TOKa

Topmo3 He oTnyckaeTcs

Cwm. "HeuncnpaBHoCTN TOpMo3a"

HewncnpaBHa o6MoTka

[Buratennb HeobxoaMmMo nepegatb B
cneumnann3npoBaHHyr0 MacTepCKyto

PoTop n3gaeT Wymbl TPEHUS

[Buratensb HeobxoaMmMo nepegatb B
cneunann3npoBaHHyO MacTepCKyto

MNnaBkue
npegoxpaHnTenn cpasy
cropatoT, unm
YCTPONCTBO 3aLUThI
inBUraTens HemeaneHHo
cpabaTbiBaeT

KopoTkoe 3amblkaHue B nuTato-
LLle NUHUK gBuraTens

YCTpaH NTb KOPOTKOE 3aMblKaHNe

HenpanmbHo noaKrn4yeHa
nuTarwaa JIMHnA

MN3MeHUTb TN coeanHeHns.

CobntogaTb 3NEKTPUHECKYHO CXEMY

KOpOTKOE 3aMblKaHne B ABuUrartene

I'Iepep,aTb ana ycrpaHeHuna HencnpaBHOCTU B
cneumnann3npoBaHHyrO MaCcTepCKyto

3aMblkaHNe Ha 3eMIto Ha
asurarene

I'Iepep,aTb ana yctpaHeHuna HencnpaBHOCTU B
cneumnann3npoBaHHy0 MacTepCKyto

CunbHoe nageHve
HacToTbl 06GOPOTOB NoA
Harpyskomn

Meperpy3ka gsuraTens

MpoBecTu namepeHne MOLLLHOCTH, NPOBEPUTL
NPOEKTUPOBaHME U, NPN HEOOXOANMOCTH,
YCTaHOBUTb OonbLUMI ABUraTensb Unm
YMEHbLUNTb Harpys3Ky

Mapaet HanpsxXeHne

MpoBepuTb CeveHne nuTaloLLLEro NPoBoaa, Npu
HeoBbX0AMMOCTN — MNPOMOXUTb NPOBOA,
MMeoLwmn bornbllee cevyeHne
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HeucnpaBHOCTb

Bo3moxHasa npnynHa

Mepa

[BuUraTenb HarpeBaeTcs
CMULLKOM CUIbHO
(M3mepuTb
TemnepaTypy)

MNeperpyska

[MpoBecTn namepeHne MOLLHOCTU, NPOBEPUTL
NPoeKTUpoBaHME K, Npn He0bBXoaNMOCTH,
yCTaHOBUTbL BonbLUMIA ABUraTensb Unm
YMEHbLUNTb Harpy3Ky

HepoctaTtoyHoe oxnaxgeHue

MpoBepuTb Nogavy oxnaxaaroLlero Bo3ayxa u
0CBOOOAMTL KaHarnbl ero nogayn, npu
Heob6xoaMMOCTN — [06aBUTE BEHTUNSTOP
NPUHYOUTENLHOro oxnaxaeHus. MNpoesepuTb
hUNbTP BEHTUNSTOPA, NPU HEOBXOAUMOCTM —
OYUCTUTbL UNN 3aMEHUTL

Cnuwwkom BbICOKasi Temnepartypa
oKpyXatoLen cpefbl

BblaepxnBaTtb JOMNYCTUMBIN TEMNEpPaTYPHbIN
ananasoH, Npy He06XO0ANMOCTU — YMEHbLUUTb
Harpysky

[lBuratens coeanHeH
TPEYroflbHUKOM, a He, Kak
NpeaycMOTpEeHo, 3Be340M

WcnpaButb coeanHenue, cobnogatb
SMNEKTPUYECKYIO CXEMY

B nuTatoLen nMHUm nnoxom KoH-
TakT (HegocTaeT dasbl)

YCTpaHWUTb NIIOXOWM KOHTaKT, NPOBEPUTL
noaknoveHve; cobnofatb SMeKTPUYECKYHo
cxemy

Neperopen nnaBknin
npegoxpaHuTenb

HaiAT n ycTpaHuUTb NpUYMHY (CM. Bbile);
3aMeHMWTb NaBKUI NpegoXpaHnTenb

HanpspkeHne anekTpoceTy
oTnn4yaeTcsa bonee Yem Ha 5 %
(anmanasoH A) / 10 % (ananasoH B)
OT HOMUHANBHOIO HaMpPSKEHUS
inBuraTens.

[lBuratenb He COOTBETCTBYET HaANpPAXXEeHUto
QIIEKTPOCETU

MpeBbiweH pexum paboTbl (0T S1
ino S10, DIN 57530), Hanpuwmep,
crnvkom Bonbluas YactoTa
BKITHOYEHUS

HacTtpoutb pexum paboTbl aoBuratens B
COOTBETCTBUU C TPEOYEMbIMM YCIOBUSIMU
9KCMyaTaumn.

Mpu HeobxoaMMoCTU NpMBReYb cneuuanucTa
Ans onpefeneHns NpaBunbHOro TUNa npuesoaa

CrULLKOM CUTbHbIV LYM

LLlapukonoALWnnH1KN 3axaThl,
3acopeHbl Uy NoBpeXAeHbI

Ewe pas BbicTaBuTb ABUraTens 1 pabouyto
MaLUWHY OTHOCUTENBHO ApYr Apyra, NPoBepuTb
NOALUMMHUKM KayeHusl, Npn HeobxoaumocTn —
3aMEHUTb.

Bubpauunsa spawaowmxcs geta-
nem

Hantn npnuunHy (Bo3moxxeH ancbanaHc),
YCTpaHUTb ee, cobniogaTb MeToabl
GanaHCNpOBKM

MoCTOPOHHUI NpeaMeT B KaHane
oXnaxkgarLLero Bosayxa

OumncTKa KaHanoB OXNaXxaalLLero Bo3ayxa

[na geuratenen DR.. ¢
o6o3HaveHnem poTopa "J":

cnvwkom bonblias Harpyska

YMEHbLINTL Harpy3Kky




9.2 HeucnpaBHOCTU TOpMO3a

HeucnpaBHocTb |Bo3MoxHas npu4nHa Mepa
Topmo3 He HenpaBunbHoe HanpsbkeHne Ha [MogaTe NpaBunbHOE HanpskeHWe; HanpsXXeHune
oTnyckaeTcs OrIOKe ynpaBrieHns TOPMO30M TOPMO3a yKa3aHO Ha 3aBOACKOW Tabnuyke
Brnok ynpaeneHns TOpMO30M Bbl-  [3amMeHWTb OMoK ynpaBneHms TOpMO30M,
Luen u3 cTpos NPOBEPUTEL CONPOTUBMEHNE U U3OMSALMIO
TOPMO3HbIX Ka- TyLleK
[MpoBepuTb KOMMYTaLMOHHbIE YCTPOMCTBA, NP
Heob6Xx04MMOCTU — 3aMEHUTb
MakcumansHo JONyCTUMBIN Nameputb n oTperynmpoBatb pabouunn 3a3op.
paBouMi1 3330p NPEBbILIEH, TaK KaK Ecnu TonwuHa gepxatens Haknagok HUxXe MUHU
13- HoLeHa TOPMO3Has Haknaaka P’
ManbHO4OMYCTUMON, 3aMEHUTb ero
MapeHve HanpshkeHus B NUTalo- Ob6ecneuntb Hagnexallyee Hanps>KeHne nuTato-
wen nuHmm > 10 % LLe CeTU, CM. JaHHbIE O HaMNpPsPKEHMM TOPMO3a Ha
3aBOACKOW Tabnuyke; NPOBEPUTL CEYEHME XKUN
kabensa Topmosa, npu HeobxoauMoCcTn —
YBENMUYNTb CeYEHNE
HepocTtaTtoyHoe oxnaxageHue, [MpoBepuTb NOABOA OXNaxAdaloLlero BO3ayxa u
TOPMO3 CIMLLKOM rOpsiinin 0CcBOOOAMTL KaHarbl ero Nogayn, NpoBepuUTb
dUNbTp BEHTUNATOPA, NPU HEOBXOAMMOCTN —
OYNCTUTb M 3aMEHUTb. 3aMEHUTb TOPMO3HOM
BbinpAMuTens Tuna BG Ha Tun BGE
B TopMO3HOM KaTyLlke MeXBUTKOBOE([TpOBEPUTEL CONPOTUBMEHNE U N3OMSLMIO
3aMblKaHVe UM 3aMblkaHne Ha TOPMO3HbIX KaTyLUEK.
kopnyc
pry Topmo3 B cbope 3aMeHnTb BMecTe ¢ 6110KoM
yrpaBneHns TopMo3oM (cneumannu3npoBaHHas
MacTepckas).
MpoBepuTb KOMMYTaLMOHHbIE YCTPOWCTBA, NpU
Heob6X04MMOCTU — 3aMEHUTb
BeinpsimiTens HencnpasBeH 3aMeHUTb BbIMPAMUTENb Y TOPMO3HYHO KaTYLUKY; B
HEKOTOPbIX CUTYaLMAX MOXET ObITb BbIrOAHEE
3aMeHNTb TOpMO3 B cbope
Topmo3 He HenpaBunbHbIN paboymnn 3a3op Nameputb n oTperynmpoatb pabouuin 3a3op.
TOPMO3UT

Ecnu TonwmHa aepxartena Haknaagok Huxe
MWUHUMaJIbHO ﬂ,OI’IYCTI/IMOIZ, 3aMEeHUTb ero

M3HOC TOPMO3HOWN HaKNnagku

3aMeHUTb AepxaTtesib Haknagok B 060pe.

HenpaBunbHbIA TOPMO3HOM MOMEHT

MpoBepnTb NPOEKTUPOBaHKE U, Npu
Heo6Xo4MMOCTU, CKOPPEKTUPOBATL TOPMO3HOIA
MOMEHT, Bbl- 6paB NOAXOAALLMIA TUM U
noaxoasiee KONMYecTBO TOPMO3HbIX MPYXUH UMK

YCTaHOBUB OpPYron TOpMO3
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HeucnpaBHocTb |Bo3MoXHasa npuinHa Mepa
TopMo3 He Pabouunii 3a30p Tak BENUK, 4TO OTperynupoBaTtb pabo4unii 3a3op.
TOPMO3UT perynMpoBOYHbIE Falku NpUMeraroT K
YCTPOWCTBY Py4HOro
pacTopMaKmBaHusi
YcTponcTBo py4Horo Hapgnexalumm obpasom oTperynmpoBaTtb
pacTopMaKuBaHWsi OTPEryNIMPOBaHO [PErYNIMPOBOYHYIO raiky YCTPOMCTBA PY4YHOrO
HenpaBUIbHO pPacTOpMaXKMBaHMUS
'TOpMO3 3aCTOMOPEH YCTPOUCTBOM  [OTNYCTUTb YCTAHOBOYHbIA BUHT, MpU
py4HOro pactopmaxveanuns HF HeobxogmMmocTn — ybpatb ero
Topmo3 TopmMO3 nepeknoyaeTcs ToNbKo Ha  [MepekmnounTb CO CTOPOHbI MOCTOSIHHOO U
cpabaTbiBaeT ¢ CTOPOHE NEPEMEHHOr0 TOKa nepemMeHHOro Toka, (Hanpumep, nyTem
3amefrieHnem inoocHalleHus pene Toka SR oo ucnonHeHuns BSR

mnu pene HanpsbkeHus UR go ncnonHeHuns BUR).

CobntogaTb 9NEeKTPUYECKY0 CXeMy

LLlymbl B 30HE
TopmMo3a

MN3Hoc 3yGuaToro s3auenneHus Ha
nepxxatene Hakrnagok unu ayéyaron
MydbThl B pe3ynbTaTte NpepbiBUCTOro
nycka

MpoBepnTb NPOEKTUPOBaHNe, Npu HeO06XoaAMMOCTU
— 3aMeHUTb AepXkaTeslb Haknagok

3ybyaTyo MydpTy 3amMeHUTb B CneLmann3npoBaH-
HOW MacTepCcKou

KonebaHust MOMEHTOB 13-3a
HenpaBWJibHO HACTPOEHHOIro

npeo6pa3OBaTenﬂ 4acTOThbl

MpoBepnTb HAacTPOViKy Npeobpa3oBaTens YacTo-
Tbl HA COOTBETCTBUE MHCTPYKLMM MO

QKCnJ1yaTauun, npu HeobxoaMMocTn — ncnpaBnTb.




10 O6cnyxuBaHMe KINMEeHTOB

Mpu obpalleHnn 3a NOMOLbID B CEPBUCHYH CnyxDy cregyeT npenocTaBUTb
NepeyYncneHHble HKe OaHHbIE.

[laHHble 3aBogckon Tabnmyky (NONHbIE)

Tun 1 xapakTep HeMcnpaBHOCTH

MOMEHT BO3HMKHOBEHMWS HEUCMPABHOCTU N COMYTCTBYHOLLME 0BCTOATENLCTBA
MpegnonoxuTtensHas npuynHa

YcnoBusi okpyxatowen cpeabl, Hanpumep:

— Temneparypa oKpyxatoLen cpeabl

— BNAXXHOCTb BO34yxa

— BbICOTa Hag ypOBHEM MOPS

— Hanuuue 3arpsisHeHumn

—UT. A



QcHopaHyaR B 1330 rogy, mamnakds JIE YeepEEH0 BIANE KYDC K NPMIELACTED PEEVETODOE CRlsind BeCOROIT KANBCTERE, CTPEMACE COI08ThH
NPEGNAEATIAE O BE0E0l MCTOpWER Graragapn ceaemy sactepcray. JIE nocTanmiet ma MEpoBoi Deroe iTenecTyanskbie Petsinn Qm npesaga,
BHAHHBA DeOyETORbL), QB ATENN, NDEOBRAIOEATEN, NATUMKM W pRuekEA Gna HHTepseTa Baled. JIE npepnaraeT aTRMYHBE NPOOVETE LNR OTNWHBLIE
FATHERAR MO Oy METY

Buifpam rrapsoed cTpaTeniesd aCneupanesagmo, aeTennet i rrotanaaaimos, JIE CegsanasdpyeTeR Ua HHNORSIHEK § remonoren e industrial Bram
W Fisliing FAclony B COMETEHINA © 58 TOMATEIHDPISAHH b ZHRO M. HHTEANPH TYARSHEMSA NPIOYHTAMH, WHTENREETYANBHBIMA YCITRMA. HHTEATER Ty AR
it ML TOM, FHTRTGRTYAML L IME TARGHTIMHE

JIE = NoCTARUME AHTENREKTYRNEHL PEUSAH AR MPWR0EHRE CroTom |

IDIUVE
000 «AXUE AXUOPAUB PYC»

Appec: 194021, Poccua, r. CankT-TNeTepbypr,

2-n MypUHCKWA Np-KT, A. 36, cTp. 1, nomew. 5 H, odue 3

Ten.: +7 (812) 313-21-96

3n.novTa: jie{@energoprime-ns.ru

Beb-cant: www.JIEdrive.ru
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