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BBepeHue

Bnarogapum Bac 3a npuobpeTteHne Topmo3Horo Moayns BU. Topmo3sHoi Moaynb
BU wwupoko ucnonb3yeTrcsi B CXemax YrNpaBneHWs MHEPLMOHHbIX Harpysok, Takux
Kak nndTbl, NOAbEMHbIE U NPOU3BOACTBEHHbIE MEXaHU3Mbl, LUAXTHbIE MOABEMHbIE
arperaTbl, LeHTpudyru, HacocHble arperatbl Ans HePTAHbIX MECTOPOXAEHWIA U Ap.

[laHHOe PYyKOBOACTBO COAEPXWUT MHGOPMAaLMIO Ansi YCTAHOBKM W NOAKMIOYEeHUs
MOAyNs, HacTPOWMKM MapameTpoB W AMArHOCTUKM  HeucnpaBHocTen. [loaTomy,
noxanymncrta, BHUMaTenbHO NPOYTUTE HacTosilee PyKOBOACTBO Nepea NpuMeHeHueMm,
4T06bI 06ECcneynTb NPaBUNbHOCTL Ero YCTAHOBKW U dKCMyaTaLum.

HecobnioneHue TpeGoBaHUi 6€30MacHOCTU MOXET NPUBECTMU Kak K NOBPEXAEHUAM
obopyaoBaHus, Tak U K TpaBMaMm nepcoHana. YCTaHOBKYy W BBOA B 9KCrnyaTauuio
BCerAa criefyet nnaHMpoBaTb W BbIMOSHATL B COOTBETCTBUM C MECTHbIMU 3aKOHaMu
n Hopmamu. INSTART He npuHUMaeT Ha cebsi HUKakMx 06si3aTeENbCTB B Cryyae
HapyLleHUA MeCTHOro 3akoHoaaTenbCcTBa U/vnu Apyrux HopMm u npaswn. Kpome Toro,
npeHebpexeHne HOPMaTMBHBLIMU [OKYMEHTaMW MOXEeT CTaTb MPUYMHON Henonagok
npvBoaa, Ha KOTopble He PacnpoCTPaHAETCs rapaHTUsA U3rOTOBUTENS.

Mpown3BoanTenb OCTaBMSET 3a COOOM NPABO U3MEHSTb TEXHUYECKWE, MPOTrPaMMHbIE
napameTpbl U YCMOBUS UCMONb30BaHWsi obBopyaoBaHus 6Ge3 npeaBapuTENbHOTrO
YBEOMIEHUS.
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Fnaea 1. O6wKe Mepbl NPeAOCTOPOXKHOCTHU

B OTBETCTBEHHOCTL MOMbL30BATENS BXOAMT:

* MPOYTEHNE W MOHUMAHWE BCEX PEKOMEHZauui U TpeGoBaHWil B JaHHOM PYKOBOACTBE
BMMIOTb 0 YCTAHOBKU, SKCMIyaTaLum unm o6CryK1BaHWsi TOPMO3HOTO MOZYNS;

+ crepoBaTb  MpaBunaMm  AnekTpoGEe3onacHOCTW,  BKMOYas  MCMoMb3oBaHue
COOTBETCTBYIOLLErO 3aLUMTHOTO 060PYAOBaHNS.

B pYKOBOACTBE UCMOIb3YI0TCS CreAytoLLMe CUMBONbI:

BHUMAHUE

[laHHbI CMMBON MUCNONb3yeTCs B PyKOBOACTBE, YTOGbLI NPUBIeYb BHUMaHUe Nonb3oBaTens
K HEOBXOAMMOCTU NPOSBAATL 0CO060e BHUMaHWE NPpU MOHTaXe, 3KCMIyaTaumm 1 06cnyxuBaHumn
obopynoBaHus.

3ANPELLIAETCA

HecobniogeHne TpeboBaHWii Npy BbINOMIHEHWUW AaHHOW onepauun MOXeT HaHeCcTW Bpea
JKU3HW 1 300POBbIO.

NPEQYNPEXOEHUE

Yka3blBaeT Ha BaxHYl WHOPMaLWo, NpeHeBpeXeHWe KOTOPOK MOXET NPUBECTU K
noBpexaeHNio 06opyaoBaHNSI.

1.1 Mepbl NnpefoCTOPOXHOCTH

BHUMAHUE

+ [lo Ha4Yana NpMMeHeHNs BHUMaTemnbHO 03HAKOMBLTECH C HACTOSILLEN MHCTPYKLMEN.

+ TOpMO3HOM MOAYSb MOXET BbITb CMONb30BaH TOMBKO MO CBOEMY MPSIMOMY HAa3HAYEHMIO.

+ K pabote no yctaHoBke U 3KChyaTauuu npeobpasoBaTens 4acToTbl C TOPMOZHbLIM
MOZyreM [OMKEH [OMYCKaTbCs TOMbKO KBANM(MUUMPOBaHHBIN M 0ByYeHHbIN nepcoHan.

*+ Y6eautechb B TOM, Y4TO NapameTpbl TOPMO3HOTO MOAYFS COOTBETCTBYIOT BbiGpaHHOMY
npeo6pa3oBaTento YacToTbl U PEXMMY SKCTIyaTUPYEMON ArEKTPOYCTaHOBKM.



+ MNocne noaknioYeHVsi MECTa CUMOBbLIX COEAVHEHWI PEKOMEHAYETCS U30NTMPOBaTh.

+ 3a ocHalLieHVie TOPMO3HOTO Gr1IoKa TOPMO3HBLIM PE3VCTOPOM OTBEYAET NOMNbL30BATENb.

* He ponyckaetcs nonagaHve Briarm Uim NOCTOPOHHUX MPEAMETOB BHYTPb TOPMO3HOTO
mozayns.

3ANPELWLAETCA

* pn BbINOMHEHUU PEMOHTHBIX U MPOdUNAKTUYECKMX PaboT TOPMO3HOWM MOoAyIb
[OOIKEH GblTb OTKIMIOYEH OT NpeoGpa3soBaTensi YacToThl.

« lMpexae, Yem OTKMOMaTb TOPMO3HOW MOAYNb OT npeoGpasoBaTtenis 4acToThl,
HeobxoanMmMo y6eauTbCs B OTCYTCTBMM HanpsbkeHWs Ha TokoBedylmx yactsx MY u
nogoxaatb no kpanHen mepe 10 MUHYT Nocne OTKMIYEHNUS NUTaHUS.

1.2 PekomeHaauum
BHUMAHUE

[ins obecrneyeHust HapexHoi U GesomacHoW paboTbl YCTPOWCTBA, PEKOMEHAyeTcs
1CNonb30BaHNe AOMOMHUTENBHOTO 06OPYAOBaHWSA, TaKoro, kak MpeaoxpaHuTenu (nnaekue
BcTaBkM). [py BbIGOpe AAHHOrO TUNA YCTPOWCTB HEOBXOAMMO BbINOMHSATL MoAGop Mo
NUKOBOMY TOKY TOPMO3HOTO MOAYNSi B COOTBETCTBUM C PEKOMEHJaLMsMU Npou3BOAUTENS
npefoxpaHuTene (MnaBKk1X BCTABOK), & Takke MECTHbIX HOPM U MpaBuIl.

[Ins obecneverns 6e30NacHOCTM HEOBXOAMMO OTKITIOHEHWe OCHOBHOIO NUTaHUs B Cryyae
0TKa30B, CBSI3aHHbIX C KOPOTKMM 3aMblkaHUEM B TOPMO3HOM MOAYTE.

1.3 YTunusauus

B coctaBe maTepnanos, NPUMEHSIEMbIX B TOPMO3HbIX MOAYNAX « IHCTapT», He coaepXuTcs
BeLLecTB, KOTOpble MOryT OKasaTb BpeAHOe BO3[eViCTBME Ha OKPYXatoLLyt0 cpedy B npoLiecce
1 nocne 3aBepLUeHWs 3KcnnyaTtauum usgenusa. B coctaBe matepuanos, NpUMeEHsSEMbIX B
n3genun, He cogepXaTtca AparoueHHble MeTannbl B KOnuyecTBax, NMPUrogHblX Ana caadvu.
Mocne oKkoH4YaHWA cpoka cryx6bl TOPMO3HOW MOAYNb MNOABEPraeTcs MeponpusTUSM Mo
noarotToBke W OTNpaBKe Ha YyTUNM3auMio B COOTBETCTBUM C HOPMAaTUBHO-TEXHUYECKUMN
NOKYMEHTaMW, MPUHATLIMU B SKCMNyaTUPYOLLEN OpraHu3aumvM no yTunusauum nnactuka,
YepHbIX, LUBETHbIX METaNIoB N 3NTIEKTPOHHbIX KOMMOHEHTOB.

Ob6opyaoBaHve, cofepxallee 9neKTPUYecKne KOMMOHEHTbI, Henb3s YTUNU3MpoBaTb
BMecTe ¢ 6bIToBbIMU oTX0AaMu. OHO AOIMKHO BbITh YTUIIN3NPOBAHO OTAENbHO B COOTBETCTBUN
C MECTHbIM AENCTBYIOLMM Ha MOMEHT YTUNM3aLMM 3aKoHOAaTENIbCTBOM.



1.4 YcnoBus XxpaHeHUs U TpaHCNOPTUPOBaHUA

MpuGopb! TpaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe no6oro Buaa. Kpennexue Tapbl B
TPAHCMOPTHbIX CPEACTBAX AOIMKHO NPON3BOAUTLCS COIMAcHO npaswunam, AeNCTBYIOLMX BUAAX
TpaHcnopTa.

YCrnoBust  TPaAHCMOPTUPOBAHUA  [OMKHbl ~ COOTBETCTBOBATb ~ YCrnoBusM 5 o
FOCT 15150 - 69 npu TemnepaType oKkpyxatoLero Bosayxa - 25...+ 55 °C ¢ cobniogeHvuem mep
3alWwuThl OT yaapoB v BUGpaLumi.

Mpu ANWUTENBEHOM XpaHeHU HEOBXOAMMO YUUTLIBATL CrieflytoLiMe PEKOMEHAALMN:

XpaH1Tb TOPMO3HOW MOZYMb B OPUrMHAMNbLHOW yNnakoBKe.

YCrnoBus XpaHeHuss B Tape Ha CKaje W3roTOBUTENnst W NoTpebuTens [OMmKHbI
cooTtBeTcTBOBaTh ycnosusim 1 no MOCT 15150-69. B Bo3gyxe He [OMKHbI NPUCYTCTBOBATL
arpeccuBHble NMpyUMecy, Temnepatypa xpaHeHus - 20...+ 60 °C.

BHUMAHUE

B cnyyae xpaHeHuss Topmo3Horo mopyns Gonee 6 mecsues, nepen MCNonNb30BaHUEM
HeobxoAMMOo Npom3BecTy HOPMOBKY SMEKTPONIMTUYECKUX KOHAEHCATOPOB 3BEHA NOCTOSIHHOMO
TOKa AN NPefoTBPaLLEHUs «CTAPEHWsI» U NOTepy eMKOCTU.

dopMOBKa  OCYLLECTBISIETCS MyTEM NMABHOW NOJAYM HaMNPsKEHWUS MUTaHUS  Ha
npeo6pasoBaTenb YacToTbl C NOAKIOYEHHBIM K HEMY TOPMO3HBIM MOAYNEM [0 HOMUHAIBLHOTO
B criefytoLLei NocnenoBaTesibHoCTU:

- NnaBHO nofatb 25 % OT HOMUHANBHOMO HaNPSPKEHUs1 YCTPOCTBA M NPOAOITKUTL nojady
YCTaHOBINEHHOTO HaNPsKeHUs B TedeHne 30 MUHYT;

- MNaBHO YBENWYUTbL HanpsbkeHne Ao 50 % OT HOMWMHaNBLHOrO M MPOAOIKUTL nojady
YCTaHOBNEHHOTO HaNPsKeHUs B TedeHne 30 MUHYT;

- MNaBHO YBENWYUTbL HanpsbkeHne Ao 75 % OT HOMWMHaNBLHOrO M MPOAOIKUTL nojady
YCTaHOBINEHHOTO HaNPsKeHUs B TedeHne 30 MUHYT;

- NNaBHO yBenuUuUTb HanpsbkeHne Ao 100 % OT HOMUHANbLHOTO M MPOAOMKUTL nojady
YCTaHOBINEHHOTO HaNPsKeHUs B TedeHne 30 MUHYT;

- flanee 3aKOHUYMTb npoueaypy hOPMOBKM M UCMOMb30BaTh YCTPOWCTBO B COOTBETCTBUM C
P3 1 TpebyeMbiM TEXHONOMMYECKUM NPOLIECCOM.



agBa 2. O6was nHopmaumsa o TOpMo3HbIX moaynsax BU

2.1 Cuctema o603Hau4eHuA

BU - XXX - Y
1 2 3

1. Cepusa

2. HoMuHanbHbIN TOK, A

3. HanpspkeHve nutaHus™:
4:DC 478-700 B
6: DC 831-1190 B

*DC 478-700 B ansi MY, HanpsbkeHnem nutaHus 342-440 B
DC 831-1190 B gnsa M4, HanpsikeHnem nutanusa 594-759 B

2.2 MogenbHbIN psa

MogenbHebii psa TOpMO3HbIX Moaynei BU npeactaenex B Tabnuue 1.

Tabnuua 1 - MogenbHbIN psg v HOMUHATBHLIE NapaMeTpbl TOPMO3HOro Moayns BU

Mogenb HoMuHanbHbIN TOK, A MukoBbIN TOK, A
DC 478-700 B
BU-50-4 20 60
BU-100-4 32 110
BU-200-4 120 310
BU-400-4 150 470
BU-600-4 220 700

HomuHasnbHbIt MoK — YCpeAHEHHBI TOK TOPMO3HOTO MoAyns B paboTte.
MukoebIli MOK — MakcuMarbHO [OMyCTUMbIA TOK TOPMO3HOTO Moaynsi B pabote,
MaKkcuMarnbHas AfIMTeNbHOCTL Takoro Toka - 20 CeKyHA,



2.3 TexHUYeCKME XapaKTePUCTMKN YCTPONCTBA

Tabnuua 2 - TexHuyeckve xapakTepucTk TopmMo3Horo moayns BU

MapameTp 3HauyeHue
Mutaxue HanpsipkeHue 4: DC 478-700 B
6: DC 831-1190 B
KoHTponb PexumM TopMoxeHnst ABTOMaTNYECKOE OTCNEXNBAHNE HaNPsHKeHUs!

Bpewmsi oTknuka

MeHee 1 mMc, NnpUMeHeHne anroputma
MHOrOKpaTHOW ubTpaLum LWymoBs

HanpsikeHue YcTaHaBnvBaeMblii napameTp
cpabaTbiBaHus

ucrepesnc MeHee 20 B

Bawumra OT neperpeBa, No ToKy

BawwTa ot neperpesa

80°C

PeneliHblin BbIXoa

1, BbIXOAHOIO CUrHana owmbku; HopmarnbsHoe
NnonoXeHue — OTKpbIToe.

WHavkauma v | MHauKkaums cocTosiHUS
YCTaHOBKM

MokasbIBaeT Hanu4ne HanpsKeHUs u
rOTOBHOCTb K paboTe;

KoHTponb — Npy NOMOLLM NaHENW ynpasneHus;
WNHavkaumsa MowHoCTH, owmbok 1 ¢asbl
TOPMOXEHUS

OnepaumnoHHBbI
MOHMUTOPUHI

Bnarogaps Hanuuuio NaHenu ynpasneHus,
€CTb BO3MOXHOCTb MOHUTOPUHIa HanpsixeHust
LUMHBI NOCTOSIHHOTO TOKA, BeAeHUs 3anvcn
owwmn6oK, BpEMeHU 3anycka 1 T.4.

YcTtaHoBka pabouero
HanpsixeHus

YcTaHaBnmMBaeTCA HENOCPEACTBEHHO Ha
naHenu ynpasnexHua

Ycnosus MecTo ycTaHOBKU
oKpyXxatoLuen
cpepl

BHyTpu nomeLleHuii Ha BeicoTe Huxke 1000 m,
B MeCTe, UCKMoYatoLLeM nonagaHue npsamMblx
COMHEYHbIX Nyyel, 3aLULLEHHOM OT Mbin U
arpeccuBHbIX ra3oB.

Paccrosiiue kabenbHol nuHum ot MY go
TOPMO3HOro Moayns — He Gonee 10 meTpoB

Temnepatypa
OKpy>KaloLLero Bo3ayxa

- 10 °C ~ 40 °C, npu Hanmuum xopoLuen
BEHTUNALMK

BnaxHocTb Bo3gyxa

Menee 90 %, oTcyTCTBME KOHAEHCATa

Bubpauus

Menee 5,8 m/c (0,59)




BHUMAHUE

TopMO3HOI MOAYMb AOMKEH ObITb YCTaHOBMEH B MECTE C XOPOLUEN BEHTUNSALMEN.

TopMO3HOW pe3ncTop, UCMosb3yeMblii C TOPMO3HLIM MOAYIIEM, MOXET HarpeBaTbCst
BO BpeMsi paboTbl; MOITOMY OH AOIKEH BbITb yCTAHOBIIEH OTAENBHO OT NpeobpasoBaTenst
4acToTbl, TOPMO3HOIO MOAYIS U NMPOYMX KOMMOHEHTOB.

TopMo3HoW pesncTop JormkeH BbiTb pa3melleH B MECTE, UCKIIOYaloLLEeM KOHTaKT C
rOpIoYMMU 1 B3pbIBYaTHIMU BELLECTBAMY.

2.4 MaccorabapuTHble XapaKkTepUCTUKU

Puc. 1 - YcTaHOBOYHbIE 1 rabapuTHble paaMepbl TOpMO3Horo Mogyns BU, Tunopasmep 1

Tabnuua 3 - YctaHoBoYHbIe U rabapuTHele pa3mepbl BU, Tunopasmep 1

Tunopasmep 1 1] B r 1 B1 g d1 & d2
MM

BU-50-4 110 250 174 76 240 5 10
BU-100-4



Puc. 2 - YcTaHOBOYHbIE 1 rabapuTHble pa3mepbl TOPMO3HOTo Moayns BU, Tunopasmvep 2

Tabnuua 4 - YcTaHoBOYHbIE U rabapuTHble pa3mepsl BU, Tunopasmep 2

Tunopasmep 2 w | B | r | w1 | B1 | < d1 | & d2
MM
BU-200-4 180 365 207 120 351 7 13

BU-400-4
BU-600-4




agea 3. KomnoHoBKa U NnoAKno4YeHne KremMm
3.1 KomnoHoBKa 1 onucaHue KnemMm TopmosHoro moayns BU

PacnonoxeHve knemm TOpMO3HbIX Moaynel BU.

DC+ |DC- | R+ | R-

) e

TC [COM| DI

TB | 24V | DO

Puc. 3.1 - PacnonoxeHue cumnoBbiX 1 yNpaensowmx Knemm

Tabnuua 5 - OnucaHune 1 PYHKLUU CUMOBLIX U YNPABMSIOLLMX KIEMM

O6o3HaueHne
OnucaHue 1 yHKUUU KNemMmm
Knemm

DC+, DC- Knemmbl «nnoc» 1 «MMHYC» 3B€Ha NOCTOSIHHOIO TOKa TOPMO3HOTO MOAYIS,
[OIKHbI GbITb KOPPEKTHO COEAMHEHBI C COOTBETCTBYIOLLMMI KIeMMaMi 3BeHa
NOCTOSIHHOTO Toka Npeo6pasoBaTernsi YacToThbl.

R+R - Knemmbl Ansi NoaKnoYeHst TOPMO3HOTO peancTopa.

TB,TC BbIxoAHbIE KNEMMbI ANA CUTHANM3aLmMM O HEUCNPABHOCTU, Y OHU HaxoaATCs
B HOPMaribHOM 3aMKHYTOM COCTOSIHUM MO yMor4aHuio. Hanpumep, B ciiyqae
neperpeBa TOPMO3HOMO MOZYIIsl, KOHTaKTbl aBTOMaTUYECKN Pa3MbIKaOTCS.

24V BHYTpPEHHWIA UCTOYHWK NUTaHWs 24 B

DI Lincbposble knemmbl. [ins peanu3aumm pexumMa «BeayLLnii-BeAOMbIN»

DO

COoM O6uwas knemma DI n DO



3.2 NMopknoyeHue Topmo3Horo moaynsa BU

Moaknioyenue K (-) wuxe MY

T

DC+

DC- | R+

L]

e

@

&

L

MopaknioveHue K (+) wuxHe MNY-

L Mopxniovenne
TOPMO3HOro

pesuctopa

Puc. 4 - I'Ionkmoqume CUINOBbLIX KNEMM OAHOIo TOPMO3HOro MoAy”ns

DC+

Bepyuw

R+

R-

Bepombin 1

R+

Begomblii 2
R- DC+ DC-

R+ R-

&)

EEIE

@

oole

@

EIEIE

~off] ]

~ff] [

)]

X (+) wine N4

]

K () wwre N4

Topmoanoit
peauctop

Topmoanoit
peanctop

Puc. 5 - Cxema napannenbHOro BKIYEHNS TOPMO3HbIX MoAynen

DO

coMm

DI

COoM

Beaywun

Begombin 1

Puc. 6 - Cxema noaknoveHns ynpasnsiowyx KnemMmm npu napannensHoM noakmioYeHnm
TOPMO3HbIX Moaynen

DI |[COM

Begombin 2

Topmoanoit
peanctop



3.3 MNpoknagka ka6enen

Mpwv nogbope 1 npoknagke kabenen pekoMeHayeTcs NPUAEPKMBATLCA CreayoLLmnX
pekoMeHpaumn:

* PekomeHayeTcsa UcCnonb3oBaTb 3KpaHWpoBaHHble kabenu wnu kabenu B
MeTanIMyecknx NoTkax Ans CHMKEHUS! ANEKTPOMArHUTHbLIX MOMEX.

* [INna yMeHbLUEHWS YPOBHSA 3NEKTPOMarHUTHoOro uanyvexHus kabenb ot MY go
TOPMO3HOT0 MOAYNS AOMKEH BbITh Kak MOXHO KOpoye, AnnHoi He BGonee 10 MeTpoB.

» Kabenb OT TOPMO3HOro MoAynsi 0 PE3UCTOPOB TakKe AOMKEH OblTb ANIMHOW He
6onee 10 MeTpoB.

+ [Ins noakroyeHUs pesncTopoB Ucnonb3oBaTb kabenu Toro xe Tuna, YTo U
0N NOAKIIYEHUsT MpMBOAA K CeTW; 3To obecneuut 3awmTy kabenei pesnctopos
BXOAHLIMU NpPefoXpaHuUTensMu. [ns noakmoyeHUs Takke NOAXOAUT ABYXNPOBOAHbIA
3KpaHUPOBaHHbIN kabernb ¢ aHanoOrMyHbIM CEYEHNEM NPOBOAHMKOB.

» MNpu npoknagke HeobxoamMmo cobnojate MUHWManbHOE PacCTOsHUE Mexay
napannensHO NPONOXEHHbIMU kKabenbHbIMU NUHUSIMU - He MeHee 0,3 meTpa.

» TMepeceyeHne kabeneit Heobxogmmo cobnogate nog yrmom 90 °C, uTo
MWHUMU3UPYET B3aUMHbIE MOMEXM.

* Y6eguTecb, YTO BCE COEAMHEHVSI U pa3beMbl HaAEXHO W30NMMPOBaHbI NS
npeaoTBpaLLEHUst KOPOTKMX 3aMblKaHUiA U yTeYex.

» o BO3MOXHOCTM, pekoMmeHAyeTcsi usberaTb npoknagku kabenen B mectax c
BbICOKOW 3MEKTPOMArHUTHOW akTUBHOCTBIO UMW PAAOM C UCTOYHUKAMU NOMEX.

» PekomeHpayeTcsi npoknagbiBathb kabenu B MecTax, 3almLLEeHHbIX OT MEXaHUYeCcKoro
BO3MEeNCTBUS, ANS NOBbLILLEHNS JONTOBEYHOCTY.

» OcTaBuTb CBOBOAHOE MECTO BbILLIE/HVKE U C ABYX CTOPOH OT TOPMO3HOIO MoZynsi,
4yTOGbl 06eCcneYnTb NPUTOK U OTTOK BO3AyXa, Kak NOKa3aHO Ha PUCYHKe 7.

NPEQYNPEXOEHUE

Komnanusi INSTART He rapaHTUpyeT 3aneKkTpoMarHuTHyto coBmecTumocTb (OMC) npu
MCMONb30BaHUM BHELLUHUX TOPMO3HbIX PE3NCTOPOB U Kabenew, BbIOpaHHbLIX 3aKa34yMKoM.
ObecneyeHne COOTBETCTBUS yCTaHOBKM TpebGoBaHMsiM AMC NOMHOCTLIO NEXUT Ha 3aKkasvuke.



Puc. 7 - PEKOMeHﬂyeMbIe PacCToAHMA NPU MOHTaXXe TOPMO3HOro Moaynsa

Puc. 8 - Mpadmyeckoe n3obpaxeHne paccTosiHWii Mexay kabensamu



3.4 BbI6op ceyeHust kabens U NnaBKMX BCTaBOK

BHUMAHUE

Mop6op cunoBbIx kabenew pekoMeHAyeTCs BbINOMHATL NpU  cobnAeHUN yCroBuiA
MECTHbLIX HOPMaTUBOB MO TEXHMKe 6e30MacHOCTH, yUnUTbIBas HaNpsXKEHUE U TOKU TOPMO3HOIO

moayns, ¢ yyeTom TpebosaHuii No akcnnyatauun. Bes npoBoaka AomkHa COOTBETCTBOBATHL
MEeCTHbIM 3aKOHaM W HOPMaTMBHbIM OOKYyMEHTaM B OTHOLUEeHUU ceveHua kabens, knacca

M30MSILMM W YCIIOBUIN OKPYXXatoLLen cpeapbl.

Mopbop ceyeHus kabens v NNaBKOW BCTABKW OCYLUECTBASETCA MO MNUKOBOMY TOKY

TOPMO3HOIo Moaynsa.
NPOTEKAIOLLMIA TOK SBISETCS NOCTOAHHBIM.

Mpwn Bbl60pe nnaBkon BCTaBku Heobxoaumo y4uTbiBaTh,

Tabnuua 6 - Beibop ceyeHuns kabensi u Toka NaBKoW BCTaBKU

Mopenb MukoBbI TOK, A In nnaBkol BcTaBku, A CeueHue kabens, Mm?
BU-50-4 60 63 10
BU-100-4 110 125 16
BU-200-4 310 315 35
BU-400-4 470 500 70
BU-600-4 700 800 95

4yTO




aga 4. NaHenb ynpaBJrieHUA U MeH0 nporpaMmMunpoBaHus
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Puc. 9 - BHelwHwi BUA naHenu ynpasnexuns

Tabnuua 7 - HasHayeHue KHOMOK 1 HAMKaLMK

KHonka/cBeTtoguog

MEHIO

[MoTeHumomeTp
OK

Pa6ota

Owwubka

HasHaveHnue

MepekntoueHne Mexay AByMsa  pexumamu - pexumom
WU3MEHEeHNA NnapamMeTpoB N PEXUMOM UHONKALUW.
Bbixoa 13 MeHIo napameTpa

BbIGop hyHKLMOHANBHOTO KOAa, U3MEHEHWe NapameTpa

MepekrioyeHne Mexay paspsgamu

BBOA M3MeHeHWsi mapameTpa, MOATBEPXAEHUE W3MEHEeHUs
napametpa

CseToauog ropuT Bo Bpems paboTbl TOPMO3HOTO MoAyns

Cseroanoa Muraet nNpyu BO3HUKHOBEHUN oLmbKu



4.1 Onucanune hyHKLMOHaNbLHbIX KOJOB

Tabnuua 8 - OnucaHune yHKUMOHANbHbBIX KOAOB

®yHKu-1 | HasBaHue pyHKumn [unana3oH HacTpoVikun 3aBop. 3Hau.
Kop,
B2-04 Mopor HanpspkeHnst 330.0B-800.0B 690.0
TOPMOXEHUS

[Ins HacTpoiiku napameTpoB B pexume BeAyLLMA-BEOOMbI HEOBXOAMMO MOML30BATLCS
Tabnuuen 9. 3HaveHnst AnNs BedyLLEro YCTPOWCTBA YCTAHOBEHb! MO YMOMYaHUIO.

Tabnuua 9 - Hactpoiika napameTpoB pexuma BeayLnin-BeaoMbIin

®yHku-1 | HasBaHue pyHKUMMN 3HauyeHue ANA pexvMma BeAoMoro 3HauyeHue ansa
Koa ycTpoucTBa pexuma Beayliero
ycTpoucTBa

P0-04 WcTouHUK KOMaHA, 1: Knemmbl ynpasnexus 0: MNaxenb
ynpaeneHus
(ycTaHoBneHo no
YMOM4aHuto)

P1-18 BbiGop pexuma 1: Benombiit 0: Begywmii
(ycTaHoBmneHo no
YMON4YaHuto)

P7-41 MoaTteBepxaeHue 0: Paspelumntb u3ameHeHus 2: 3anpeTutb
U3MEHEHNS N3MEHeHUst
napametpa (ycTaHoBneHo no
YMOn4aHuio)

Mpu Heo6XoAMMOCTU MOXHO BbIMOMHUTL COPOC Ha 3aBOACKWE HACTPOWKM TOPMO3HOTO
MoZynsi, BLINOMHUB CrieayloLime 4eNCTBUs:

1. YcraHoBWTb B napameTpe P7-41 3HayeHne «0».

2. OcTaHoBUTb PaboTy TOPMO3HOTO MOZYIS, CHATL NUTaHKE.

3. Mopatb NuTaHue u nocne BKMoYeHUsi BbIGpaTb B napameTpe P0-28 3HaueHue «1» ans
BOCCTaHOBMEHUS 3aBOACKUX HACTPOEK.



aga 5. Coo6LieHusi 0 COCTOAHUMN

5.1 XXypHan co6bITui

SANPELWAETCA

Mpn BO3HMKHOBEHWUW OLLUNGOK, CBA3AHHBIX C NPEBbLILIEHNEM TOKa UMK HaMPsSKEHNS,

3anpeLaeTca BO306GHOBNATbL pa60Ty A0 YyCTpaHeHUsa nNpUYnHbl

BO3HUKHOBEHUA

HeucnpaBHOCTW UNK He paHee, YeM yepes 10 MUHYT Nocne BO3HUMKHOBEHNSA oLmbKun.

Tabnuua 10 - Tunbl cOBLITUI Y UX BO3MOXHbIE NPUYUHBI

Tun cobbiTusa

Mepenanpsxexne

MoHuxeHHoe
HanpsbkeHue

Kog Ha
Aucnnee

Err09

Err12

Bo3moxHble MNPUYUHbI

* IHepUMOHHOCTbL Harpysku
npesbllWaeT HOMUHanNbHbIE
napameTpbl TOPMO3HOro
KoMnnekTa.

+ Kabenb oT TopMo3Horo
MoAyns 10 Pe3nCTopoB

He cooTBeTCTBYeT
pekomeHayembim
napameTpam no AnvHe n
nnowaau nonepeyHoro
CcevyeHus.

+ OTcyTCTBME CETEBOMO
HanpsbkeHUs Unu
HanpshkeHnsa Ha 3BeHe
NOCTOAHHOrO TOKa
TOPMO3HOro Mmoayns.

» CeTeBoe HanpskeHne

He COOTBETCTBYET
HOMWHarnbHbIM NapamMmeTpam
NpYBOAHOrO 060pYyA0BaHNS.

Bo3moxHble peweHunsa

« MNpoBepuTb NPaBUNLHOCTL
NOAKMIOYEHNS TOPMO3HBIX
pe3ncTopoB.

« MNpoBepwnTb, COOTBETCTBYIOT
11 paboune xapakTepucTuki
TOPMO3HOrO KOMMIeKTa
AencTByloLWEMY PeXUMY
aKcnnyartaumm.

« MNpoBepwTb, COOTBETCTBYET
TN CyMMapHOe COMpoTUBeHNe
pe3nCTOPOB pacyeTHOMY
MTOrOBOMY 3Ha4eHWIo.

* YBenuunTbL Bpems
3amenneHus.

* YMEHbLUNTb ANUHY 1/

UNW YBENWUUTB NoLlanb
nonepeyHoro ceveHns kabens.
+OBpaTnUTLCS 3a TEXHUYECKON
NOAAEPKKOWN.

« MNpoBepuTtb Hanuyve

N HOMUHan ceTeBoro
Hanps>xeHns.

« MNpoBepuTb Hanuune n
HOMUHan HanpsXeHusa Ha
3BEHE NOCTOSHHOTO TOKa
TOPMO3HOTO MOAYNSI.

* OBpaTtnTbCs B CryX6Yy
TEXHUYECKOW NOAAEPXKKN.



Meperpes Err15
TOPMO3HOrO
moayns
Meperpy3ka no Err04
TOKY

Err06

lMpodomxeHue mabnuysl 10

» Mnoxas BeHTUNALMA U
BblCOKas Temneparypa
oKpy>XatoLLeit cpefbl.

« MoBpexaeHve
BEHTUNATOpA.

* Pexxum pabotbl
3MeKTPOYCTaHOBKMN
NpeBbILLIAeT HOMUHATbHbIE
napameTpbl TOPMO3HOTO
KOMMIeKTa.

* TopmMO3Hble pe3ncTopb!
NOAKIMIOYEHb! HENPaBUIBLHO
VMW HapyLLleHa 13onsums
TOKONPOBOASALLMX kabenew
OT TOPMO3HOrO MoAyns Ao
pe3ncTopos.

* MpeBbILeHne NMKOBOro
TOKa TOPMO3HOTO MOAYnst
(conpoTuBNEHNEe TOPMO3HBIX
PE3NCTOPOB CIIMLLKOM Maro).

* OBbecneunTb Tpebyemblit
pabounin TemMnepaTypHbIi
peXUM MOAyIsi, B criyyae
OTCYTCTBUS TaKOiA
BO3MOXHOCTU, YCTAHOBUTbL
TOPMO3HOW MoAynb GonbLuei
MOLLHOCTH.

« 3aMeHUTb BEHTUNATOP.

« MNpoBepunTb COOTBETCTBUE
pexuma paboTbl
3MNEeKTPOYCTaHOBKM
HOMUWHanbHbLIM NapameTpam
TOPMO3HOTO KOMIMeKTa.

* OBpaTtnTbCs B CNyx6y
TEXHUYECKOW NOAAEPXKKY.

* BbINONHWTL NpoBepky
NOAKMIOYEHNS N ANArHOCTUKY
kabenbHo NMHUK oT
TOPMO3HOTO MOAYNst A0
pesncTopos.

« MNpoBepunTb, COOTBETCTBYIOT
nn paboune xapakTepucTuku
TOPMO3HOTO KoMMrekTa
[ENCTBYIOLLEMY PEXUMY
akcnyaTaumm.

« MpoBepwTb, COOTBETCTBYET
JIM CyMMapHoe COnpoTuBreHne
Pe3nCTOpoB pacyeTHOMY
MTOrOBOMY 3HaueHwIo.

« O6paTtutbcs B cryx6by
TEXHUYECKOW NOAAEPKKY.

5.2 Bo3mMOXHble HEUCNPABHOCTU U CNOCOGbI UX YCTPaHEeHUs

Tabnuua 11 - Bo3MoXHble HencnpaBHOCTH U CNOCOBbI NX YCTpaHeHUs

HeucnpaBHocTe

Topmo3Hoi moaynb
paboTaerT ¢ LyMoM (3BOHOM),
a npeobpasoBarerb
4acToThbl MpofoIKaeT
CUTHanU3npoBaTh O
nepeHanpsbxeHun

B0O3MOXHbIEe MPUYMHBI U CNOCOGLI yCTPaHEHUs

B npeoGpaSOBaTene 4acCTOTbl YCTAHOBMEHO CIULLKOM
KOpPOTKOE Bpema 3amMmenrneHusa. H806XOFUIIMO YBENNYUTbH Bpema

3amMmenneHus.

. npOBepl/ITb NpaBUNbHOCTb NOAKIMKOYEHUA TOPMO3HbIX

Pe3ncTopoB.

« MpoBepuTL, COOTBETCTBYIOT N paboune xapakTepUCTUKM
TOPMO3HOTO KOMIMIEKTa AeNCTBYIOLLEMY PEXUMY SKCTyaTaumu.
« MpoBepuUTL, COOTBETCTBYET N CyMMapHOE COMpOTUBEHUE
PE3NCTOPOB PACYETHOMY UTOTOBOMY 3HAYEHMIO.



Het npouecca TopMOXeHus

Topmo3HoW pesnctop
neperpeBsaeTca

TopMmo3HoW pe3ncTop
NpoAoMKaeT rpeTbes, Koraa
npeoGpa3oBarenb 4acToTbl
He paboTaer

Mpeobpasoeatenb YacToTbl
He BKIlo4aeTcst

lMpodomxeHue mabnuysl 10

+ Topmo3HOW MoAYIb MOAKIIOYEH HEMPABUIBHO WIK HapyLLEeH
KOHTaKT TOKONpOBOASALLMX kabeneii ¢ knemmamu.

BbINonHNUTL NpoBEpPKY NOAKMIOYEHUS U ANArHOCTUKY KabenbHom
nuHuK oT MY O TOPMO3HOTO KOMMNeKTa.

« B HacTpoiikax MY He HAacTpoeH pexum paboTbl C TOPMO3HbIM
Mogynem.

YcraHoBWTb B napameTpax 4 paboTy ¢ TOpMO3HLIM MOZyneM.
* B HacTpoiikax TOPMO3HOTO MOAYNSt HEBEPHO YCTAaHOBMNEHO
3HaYeHNe BKITIOHEHNSt TOPMO3HOTO MOAYNS.

YcTaHoBUTb Tpebyemoe 3HaYeHne HanpshkeHUs BKITOYEHUS
TOPMO3HOTO MOAYIIS.

« TopMO3HOW MOAYIb HEUCTIPABEH.

OBpaTnTbCs B TEXHUYECKYIO NOAAEPXKKY.

* MoLLHOCTL pesncTopa HeocTaTouHa

YCTaHOBUTL TOPMO3HbIE PE3NCTOPLI B COOTBETCTBUN C
[lefiCTBYIOLMM PEXMMOM 3KcyaTaumm.

* BbinonHnTe TO TOPMO3HbIX PE3MCTOPOB (O4MCTKY).

« MposepuTb, AOCTaTO4HO N 06bema nomelleHuns (wkada).
MOLLIHOCTU paccenBaHusi TOPMO3HOTO pesncTopa.

* HanpsixeHve anekTpoceT Ha 0GbEKTE UMEET 3HAUYUTENbHbIE
Kone6aHws, NpeBsbILLAOLLME MOPOT HAMPSHKEHUS BKITKOYEHNs!
TOPMO3HOTO MOAYIS.

YcTpaHuTb konebaHust HanpskeHUs.

* B HacTpomkax TOpPMO3HOro MOAYIS HEBEPHO YCTaHOBIEHO
3HaYeHWe HanpsPKeHWs BKIKOYEHUS TOPMO3HOTO MOAYS.
YcTaHOoBUTL TpebyeMoe 3HaueHne HanpshKeHUs BKIIOYEHUS
TOPMO3HOTO MOAYNS C Y4ETOM HOMUHAIBHOTO paBoyero
HanpsxeHUsi NpuBoAa.

. HenpaBMJ‘leoe noaknt4YyeHne TOpMO3HOro MoaynA.
BbinonHuTb NpOBepPKY NpaBUNbHOCTU NOAKMIOYEHUA U
[AWarHocTuKy kaGenbHOM NuHUK ot MY 40 TOPMO3HOrO MOAYIS.

BuaeovHCTpyKumm No HacTporke o6opyaoBaHUS:

https://www.youtube.com/
@instart4018/videos

https://rutube.ru/channel/ https://vk.com/video/
33470782/videos/ @instartinfo



NACMNOPT
Ha Topmo3aHoi moaynb INSTART cepusi BU

1. HasHavyeHue usgenus

TopMO3HOM MOAYNb MPOWM3BOAMT MOAAYy 3NEKTPO3HEpruv, BbipabaTbiBaemon B
rpoLecce TOPMOXEHWSI 3MeKTpoABUraTessi, Ha TOPMO3HON pe3ncTop, npefoTepallas
nepeHanpspkeHne Ha 3BeHe MOCTOsIHHOTO Toka, obecrieunBasi HopmanbHyl paboTy
npeobpasoBaTtens YacToThbl.

2. TpaHCNOPTUPOBKA, XPaHEHWEe U YTUNU3auua U3nenus

YcrioBusi  TPaHCMOPTMPOBAHUS U XPaHEeHUst  AOMKHbI  COOTBETCTBOBATb
FOCT 15150 — 69.

O6opynoBaHue, coaepxallee anekTpuieckne KOMMOHEHTbI, HeMb3st YTUIIM3NPoBaTh
BMecTe C ObIToBbIMM oTXOdamu. OHO [AOMKHO ObiTb YTWUNIM3UPOBAHO OTAEMNbHO B
COOTBETCTBUM C MECTHBIM JENCTBYIOLLIMM HAa MOMEHT YTUIU3aLMK 3aKOHOAATENIbCTBOM.

3. Mpuemka u ucnbiTaHnA
W3penwue, ykasaHHoe B AaHHOM nacnopTe, NpoLUno NPoBEpKY, UCMbITaHUS U MPUHSTO
B COOTBETCTBUW C TEXHUHECKUMM YCIOBUSIMWN (PUPMbI-U3rOTOBUTENS.

4. TexHn4eckoe ob6cnyKuBaHMe U CPOK CIyXObl

Cpok cnyx6bl — He MeHee 14 neT npu ycroBMM CBOEBPEMEHHOMO MpOBeAEHUs
TexHnyeckoro obcnyxuBaHus.  [naHoBble paboTbl NPOU3BOAUTL HE pexe Yem
pekoMeHA0BaHO 3aBOAOM-MPOV3BOAUTENEM U B COOTBETCTBUM C MECTHBIM HOPMamm U
3aKoHOAaTeNIbCTBOM.

5. Mepbl 6e3onacHocTn

YcTaHoBKy M BBOA B 3KCMyaTauuio BCeraa criedyeT MiaHupoBaTb W BbIMOMHSTbL
B COOTBETCTBMM C MECTHbIMW 3aKOHamMW W HOpPMamu TOMbKO KBanNUULMPOBAHHBIM
3MeKTPOTEXHUYECKUM NepcoHanoM. HenpasurbHbI MOHTaX, SKCrnyaTauus u pemMoHT
YCTPONCTBA NIaBHOIO Mycka MOXET NoBMeYb MatepuanbHbiv yuepb, a Takke HaHeCcTu
BPEe[, XU3HW U 3[0POBbIO.

6. MapaHTMHbIE 06s3aTenbCTBA

[apaHTWIHBIV CPOK - ABa rofa (4BajuaTh YeTbipe Mecsila) ¢ AaTbl NPOM3BOACTBA.

6.1 N3roToBUTENb rapaHTMPYET COOTBETCTBME M3aenus TpeboBaHmsAM 6e3onacHocTy,
npu ycrnoeuu CcoGRioAeHNsI MOKyrnaTenem npaBui  TPaHCMOPTUPOBKWU, XpaHeHus,
MOHTaXa ¥ aKcnyaTauum;

6.2 rapaHTMsi pacnpocTpaHsieTcss Ha Bce [AedeKkTbl, BO3HMKWME MO BUHE
N3roTOBUTENS;

6.3 rapaHTVsa He pacnpocTpaHsaeTcs Ha AedeKTbl, BO3HUKLLNE B CyYasiX:

- HapyLUeHWsi NacnopTHbIX PEXMMOB XPaHEHWsi, MOHTaxa, BBOAa B dKCMyaTauuio
(npw xpaHeHun n3genus 6onee 6 mecsaUEB), IKCNyaTaumMn U 06CNYXUBaHWUSA U3ENUS;

- HeHaasexallei TPaHCMOPTUPOBKM U NMOrpPy30-pa3rpy3o4Hbix paboT;

X



- HanMuWsi CreaoB BO3AENCTBYS BELLECTB, arpeCcCUBHbIX K Matepuanam usgenvs;
- HanMuMsi NOBPEXAEHW, BbI3BaHHbIX HEMPaBUIbHLIMU AEMCTBUAMU NOKynaTens;
- HanM4Msi CrNeaoB BCKPbITUS KOpryca Nuuamu, He MMEOLLIMMU MOSTHOMOMWIA;
- HanMuMsi cregoB NOCTOPOHHETO BMELLATENbCTBA B KOHCTPYKLUMIO U3LENVS.

7. YcnoBus rapaHTMUHOro o6cnyXuBaHus

7.1 npeTeHauM K KayecTBy u3denus MoryT 6biTb nNpedbsiBrieHbl B TeveHue
rapaHTUNHOTO CPOKa;

7.2 rapaHTUIHOE U3AENUe PEMOHTUPYETCS UK 0BMeHMBaeTCst Ha HoBoe BecnnaTHo.
PelueHne o 3ameHe unv peMoHTe U3genusi NPUHUMAaET CePBUCHbINA LIEHTP.

7.3 3aMeHeHHOe M3fenue Wnu ero Yactu, MoslyYeHHble B pesynbrate pPemMoHTa,
nepexofsT B COBCTBEHHOCTb CEPBUCHOTO LIEHTPA;

7.4 3aTpaTtbl, CBA3aHHble C [AEeMOHTaXeM/MOHTaXOM HEeWCnpaBHOro W3Aenus,
ynyLeHHas Bbiroga nokynartento He BO3MeLLaeTcs;

7.5 B crniyyae He06OCHOBAHHOCTY NMPETEH3UW, 3aTpaThl Ha AMArHOCTUKY U 9KCNEPTU3Y
M30enusi onnadynBaloTcsi NoKynaTenem;

7.6 v3genue NpUHUMAaETCs B rapaHTUMHBLI PEMOHT (a Takke npu Bo3BpaTe)
MOMHOCTbLIO YKOMMNEKTOBaHHbIM.



Mo Bonpocam peknamaLyii, NPeTeH3ni k Ka4ecTBy U3AENWSI, raPaHTUAHOTO PeMOHTa
obpallatbca B CepBUCHbI LieHTp no agpecy: 193315, r. CankT-MeTepbypr, npocnekT
Bonbliesnkos, gom 52, kopnyc 9, Ten.: 8 800 222-00-21, a Takke k CepBUCHbIM
ueHTpam. Cnncok akTyanbHbix CepBUCHbIX LIEHTPOB pasmelleH Ha caiite: https:/in-
start-info.ru/kontakty/.

Mpwv npeabABNEHUN NPETEH3MI K Ka4ecTBY U3Aenus nokynatens npefocTaBnseT

cnepyoLne fJOKYMEHTbI:

1. aKkT peknamauuu; 6naHk pasmelleH Ha crnegywowem oduumnanbHoM caiite
W3rotoButensi B MHOPMaLMOHHO-TENEKOMMYHUKALMOHHOW ceTn “UHTepHeT”:

https://instart-info.ru/service/, nn6éo akT peknamaumn B Npou3BosibHON opme, B
KOTOPOM MOKynaTenemM yKasblBatoTCs:

- HaumeHoBaHue opraHusauum unu SO nokynatensi, dakTuyeckuii agpec
KOHTaKTHbIN TenedoH;

- HAMMeHOBaHVe 1 agpec opraHM3aLmn, NPOU3BOAMBLLEN MOHTaX;

- anekTpuyeckas cxema n potorpadpum o60pyaoBaHNS C YyCTaHOBMNEHHBIM U3AENEM;

- OCHOBHbI€ HAaCTPOMKN U3genus;

- KpaTkoe onucaHue aedekTa.

2. JOKYMEHT, NOATBePXAatoLLMIA MOKYMKY U3fenus;

3. aKkT nyckoHanagku nubo akT BBoaa 0bopynoBaHWsS C YCTaHOBMEHHBbIM U3aenuem
B 3KCnnyaraumio;

4. HacToSILLMIA NacnopT.

8. CBeneHus o6 nsroroBuTtene u ceptucdmkaumm
WUarotoButens: BRIGT ANCHOR TRADE LIMITED,

Kutai, UNIT 01, 10/F CARNIVAL COMM BLDG 18 JAVA RD NORTH POINT
HONGKONG



x____________________________________________________________________________

9. CBefieHun 06 usgenun

HanmeHoBaHue nagenus

4 N

- J

KoMnneKkTHOCTb nocTaBku:
Topmo3sHon mogynb INSTART - 1 wr.
PykoBoAcTBO Mo akcnnyatauun/nacnopt - 1 L.

[ara nponssoacTea:

oTK M. C )

23



Ons 3ameToK:




Ons 3ameToK:




LUEHTP NOOOEPXKU
Ten.: 8 800 222 00 21
(6ecnnatHbii 3BOHOK No PO)
E-mail: info@instart-info.ru
www.instart-info.ru
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