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BBegeHue

Bnarogapum Bac 3a npuobpeteHne TopmosHoro moaynst BU. TopmosHon mogynb
BU wmpoko ucnonb3yetrcsi B cxemax YnpaeneHus nudToB, MOABbEMHbIX KpPaHOB,
NPOU3BOACTBEHHBIX MEXaHU3MOB, LUAXTHbIX MOABEMHbIX arperatoB, LEHTpuUdyr,
HaCOCHbIX arperaToB Asi He(PTSHbIX MECTOPOXAEHUN 1 Ap.

[laHHOe PYKOBOACTBO COAEPXUT WMH(OPMALMIO ANS YCTAHOBKM U MOAKIHOYEHUs!
MoZynsi, HacTPOMKM NapamMeTpoB W [AMArHOCTUKU  HEUCTpaBHOCTEN. [loaTomy,
noxanyncTta, BHUMATENbHO MPOYTUTE HACTOsILLEE PYKOBOACTBO Nepen NpUMeHEHUEM
TOpMO3HOro Mopayns BU, uToBbl ofecneuutb MpaBWibHOCTb €ro  YCTaHOBKUM U
3KCMnyaTaLumm, a Takke KayeCTBEHHOE (PyHKLIMOHUPOBaHME.

HecobntogeHne TpeboBaHmin 6€30MacHOCTM MOXET NMPUBECTU KakK K MOBPEXOEHUAM
obopyaoBaHns, Tak U K TpaBMam MepcoHana. YCTaHOBKY M BBOA4 B JKCMnyaTauuio
Bcerga criefyeT NMaHUpoBaTh W BbIMOMHSATL B COOTBETCTBUM C MECTHbIMU 3aKOHaMU
n Hopmamu. INSTART He npuHMMaeT Ha cebs HuKakux o6si3aTenbCcTB B Cryvae
HapyLUeHUA MECTHOTO 3aKoHoAaTenbCTBa W/Mnu Apyrux HOpMm v npasun. Kpome Toro,
npeHebpexeHne HOPMAaTVBHBIMU [OKYMEHTAMU MOXET CTaTb NMPUYMHOW Henonagok
npuBoAa, Ha KOTOpble HE PacMPOCTPaHSIETCS rapaHTUst U3rOTOBUTENS.

npOVI3BO£lI/ITeJ'Ib ocTaenseT 3a cobon npaBo U3IMEHATb TEXHUYECKUE, NporpaMmmHbIe
napameTpbl U YCNOBUA UCNONb30OBaHUA OGOpy,ElOBaHVIﬂ 6e3 npenBapuTernibHOro
yBeOOMINEHUA.



CopgepxaHue

BBEIEGHME ...ttt e e e e e e et e e e e e e e aaaaas
FMABA 1. OBLUME MEPbI MPEAOCTOPOXHOCTHU
1.1 Mepbl NMPEAOCTOPONKHOCTU ... .eeeueieiuieeeieeateeeseeesseeesseeseessseenteeasseesseeesseesseesseeenseesnnes
1.2 PekomeHgauum
1.3 YTUNMUBAUMS ...
1.4 YcnoBus XpaHEHNUs U TPAHCTIOPTUPOBAHUST .....c.veeuvevenieeneenienenns
FMABA 2. OBLLAA UHOOPMALIMA O TOPMO3HbIX MOAYNAX BU....
2.1 CHCTEMA OBOBHAUEHYIS ......c.vieeeneitieieeie sttt sttt sttt nb bbb e
2.2 MopenbHbI psig, ..
2.3 TexHNYeCcKMNEe XapaKTEPUCTUKMN YCTPOMCTBA .....o.verueererieaereiesieeseentesieesesreseeenneneeans
2.4 MaccorabapuTHBIE XAPAKTEPUCTUIKY .....c.veueerrirreaieetenieaseentesieessestesseesesreseeesnennenee
FMABA 3. KOMNOHOBKA U NOAKNIOYEHUE KNEMM
3.1 KomnoHoBKa 1 onucaHme KnemMm TOpMO3HOTo MOAYNS BU ...
3.2 MNopgkntoyeHne Topmo3Horo moaynsi BU
3.3 TTPOKNAAKA KABEIIEM ...t eie ettt ettt et esbeeeae e sbeeesaeesbeeenaeenneas
FMABA 4. NAHEJNb YNPABJNEHUA U MEHIO

NPOrPAMMUPOBAHMUA 13
4.1 BHELUHWA BUA NAHENM YIIPABIIEHUST ...cuviiieeiitiieeeeie st sieeee st siee et sseesne e enenne e 14
4.2 \ugykaTop naHenu ynpasneHus
4.3 OnncaHune byHKLMOHanNbHbIX KOAOB

IMABA 5. YCTPAHEHUE HEUCMNPABHOCTEWN 15
5.1 KOABI OLLUMBOK ...veeeeeevieeieeeee et e et e e et e e e e e e e e eeaaaeeeenbeeeeeaeeeas 15
5.2 BO3MOXHbIE HEUCTIPABHOCTM U CNIOCOGBI UX YCTPAHEHUST ... 15
NACMNOPT



naea 1. O6wWwue Mepbl NPEeAOCTOPOXKHOCTU

B OTBETCTBEHHOCTb MOMbL30BATENsI BXOAMT MPOYTEHWE W MOHUMAaHUE BCEX WHCTPYKLMM
B [aHHOM pYyKOBOACTBE BMMOTb [0 YCTAHOBKM, WCMOMb30BAHWS WM 0BCNyXvBaHUS
TOPMO3HOTO MOAYIISI; CIeAoBaThb NpaBunamM anekTpobe3onacHOCTH, BKIKOYas UCNOMb3oBaHWe
COOTBETCTBYIOLLETO 3aLUMTHOrO 06GOpYAOBaHUS U MOMyYeHne HeoBXOAMMbIX KOHCYMbTaLui
nepeq “cnonb3oBaHem aToro 060pyAoBaHNs CNOCOGOM, OTAIMYHBLIM OT OMUCAHHOTO B JaHHOM
pykoBoAaCTBE.

B pykoBOACTBE MCNOMNb3YOTCS CreaytoLime CYUMBONbI:

BHUMAHUE

>

[laHHbI CMMBON UCMONb3YEeTCs B PYKOBOACTBE, YTOGbI NPUBNEYb BHUMAHWE Nonb3oBaTens
K HE06X0AMMOCTU NPOSBMATL 0CO60E BHUMAHWE MPU MOHTaXeE, KCNyaTaLumn 1 06CnyKuBaHUm
obopynoBaHus.

3ANPELWAETCA

>

HecobniopeHne TpeboBaHuMii Npu BbIMOMIHEHUM [aHHOW Ornepauun MOXeT HaHeCcTu Bpen
JKU3HU U 300POBbIO.

NPEQYNPEXOEHUE

Yka3blBaeT Ha BaxHyl0 MHOpMaLuio, npeHebpexeHne KOTOpoi MOXeT MNpuBecTn K
noBpexaeHnio 060pyaoBaHMs.

1.1 Mepbl NpeaoCTOPOXHOCTH

BHUMAHUE

>

« [lo HaYana NpYMeHeHNs BHUMAaTENbHO 03HAaKOMBTECH C HACTOALLEe UHCTPYKLMEN.

* TopmMO3HOI MOAYMb MOXET 6bITb MCMONBL30BaH TONMBKO MO CBOEMY NPSAMOMY Ha3Ha4YeHuto.

« K paboTe no yctaHoBKe M 3KcnnyaTtauuu npeobpasosaTens 4acToTbl C TOPMO3HbIM
MOZynem JOMKEeH J0MycKaTbCs TONbKO KBAaNMMULMPOBaHHbIV 1 06yHeHHbIl7I nepcoHarn.

* Y6egutecb B TOM, YTO MapameTpbl TOPMO3HOIO MOAYNA COOTBETCTBYIOT BblOpaHHOMY
npeo6pasoBaTento YacToTbl.
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« Mocrie NOAKIIOYEHUS MECTa CUITOBbLIX COEAUHEHUI PEKOMEHAYETCS 3aM30NMpoBaThb.
+ 3a OCHalLeH1e TOPMO3HOrO BrI0Ka TOPMO3HbIM PE3UCTOPOM OTBEYaEeT Morib3oBarerb.
* He ponyckaertcs nonagaHue enarv BHyTpb TOPMO3HOTO MOZYTIS.

3ANPELUAETCA

* Mpn BbINOMHEHWN PEMOHTHbBIX U NpPOoUNaKTUYECKkMX paboT TOPMO3HOW MoayIrb
[OIKeH GblTb OTKMIOYEH OT NpeoGpasoBaTensi YacToThl.

 lMpexae, Yem OTKMOMaTb TOPMO3HOW MOAYnb OT npeobpas3oBaTtenis 4acToThl,
Heobxoaumo y6eauTbCcs B OTCYTCTBMM HanpsbkeHWs Ha Tokosedylmx yactsx MY u
nogoxaatb no kpanHen mepe 10 MUHYT NOCMe OTKMHYEHNA NUTaHUS.

1.2 PekomeHaauum

BHUMAHUE

[Ons obecneyeHnsi HapexHon u 6GesonacHoi paboTbl YCTPOWCTBA, PeKOMeHAyeTcs
MCMONb30BaHWe A0MNONHUTENbHOTO 06OpPYAOBaHUS, TaKoro, Kak NpeaoxpaHuTenu (nnaekve
BcTaBku). [pu BbiGOpe [daHHOTO TuMa YCTPOWUCTB PeKOMeHAyeTcsi MpuaepXvBaTbCs
pekomeHAaumii Npou3BOAMTENS], @ TakKe MECTHbIX HOPM U MpaBus.

[ns o6ecneyeHns 6e3onacHOCTN HEOBXOAMMO OTKMIOYEHNE OCHOBHOIO NUTaHWS B Criyyae
0TKa30B, CBSA3aHHbIX C KOPOTKUM 3aMbIKaHUEM B TOPMO3HOM MOAYIe.

1.3 YTunusauusn

B cocTaBe maTepuanos, NpYMeHsieMbIX B TOPMO3HbIX MOAYNSAX «MHCTapT», HE COAepPXUTCS
BELLeCTB, KOTOPbIE MOTYT OKka3aTb BPEAHOE BO3AENCTBME Ha OKPY>KaloLLyto cpeay B npoLecce
1 nocne 3aBepLUeHUst aKcnnyaTauuu usgenus. B coctaBe matepuanos, MPUMEHSIEMbIX B
V30enuun, He COAEpXaTCA AparouleHHble MeTansbl B KOMUYECTBaX, MPUrOAHbIX ANs CAauu.
Mocne okoH4aHWs cpoka cryx6bl TOPMO3HOW MOAYNb MNOABEPraeTcsi MeponpusTUSIM Mo
NoaroToBKE M OTNPaBKE Ha YTUMMU3ALMIO B COOTBETCTBUM C HOPMATUBHO-TEXHUYECKUMMU
[OKyMEHTamu, MPUHATBIMKA B 3KCMIyaTVpyloLEen opraHu3aumy no yTunusauuu nnactuka,
YepHbIX, LBETHLIX METANOB W 3NIEKTPOHHbLIX KOMMOHEHTOB.

O6opynoBaHue, coaepxallee 3neKkTpuyeckue KOMMOHEHTbI, Hemnb3si YTUNU3MPOBaTh
BMecTe C 6bIToBbIMY OTX0AaMU. OHO AOMKHO ObITh YTUIM3UPOBAHO OTAENBLHO B COOTBETCTBUN
C MECTHbIM AENCTBYIOLLMM Ha MOMEHT yTUIIM3aLIMM 3aKOHOAATENbCTBOM.



1.4 YcnoBus XxpaHeHWUsi U TPaHCNOPTUPOBaHMUA

MpuBopbl TPaHCMOPTUPYIOTCS B 3aKpbITOM TpaHcnopTe Nto6oro Buaa. Kpennexune Tapbl B
TPaHCMOPTHbIX CPEACTBAX AOMKHO NPOM3BOAUTLCS COMMAcHO Npasunam, AeCTBYIOLMX BUAaX
TpaHcnopTa.

YcnoBust TpaHCNOPTUPOBaHUS JOMKHbI COOTBETCTBOBAThL ycrosusim 5 no MOCT 15150 -
69 npu Temnepatype okpyxatowero Bosayxa -25...+55°C ¢ cobniogeHvem mep 3awuTbl OT
yOapoB 1 BUGpauui.

Mpu ANMTENBHOM XpaHEeHU HeOBXOAUMO YYNTbIBATL CrieayoLne pekoMeHaAaLUm:

XpaHuTb TOPMO3HOW MOZYTb B OPUMHanbHOI yNakoBKe.

YcnoBusi XxpaHeHuWss B Tape Ha Ckrajge W3roToBUTENs W NoTpebutens [OSHKHbI
cootBeTcTBOBaThL ycnosusm 1 no MOCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATb
arpeccuBHble NpymecK, Temnepatypa xpaHenus -20 ...+60 C.



naBa 2. O6was nHcopmaLms o TOpMO3HbIX Mogynsx BU

2.1 Cucrtema o603HaYeHUA

BU - XXX -Y
1T "2 3

1. Cepua

2. HomuHanbHbIn Tok, A

3. HanpsbkeHve nutaHnsa™:
4:DC 478-700 B
6: DC 831-1190 B

*DC 478-700 B gnsa MY, HanpsbxeHnem nutaHus 342-440 B
DC 831-1190 B ans N4, HanpsxeHnem nutanna 594-759 B

2.2 MogenbHbI paa

MogenbHblii psia TOPMO3HbIX Moaynew BU npeactasnex B Tabnuue 1.

Tabnuua 1. MogenbHbI psia M HOMUHaNbHbIE 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

HomuHarbHbIl MOK — yCpeaHEHHBIV TOK TOPMO3HOro MoZyns B paboTe.
lukosbIli MOK — MaKCMManbHO [AOMYCTUMbIA TOK TOPMO3HOTO Mogynsi B paborte,
MaKkcMMarnbHasi AnMTeNbHOCTb Takoro Toka - 20 CekyHA,.



2.3 TexHUYECKME XapaKTePUCTUKN YCTPOUCTBA

Tabnuua 2. TexHU4YecKkMe XapakTePUCTUKN TOPMO3HOro Moayns BU

MapameTtp 3HauyeHue
MutaHne Hanpspkenune DC 478-700 B
KoHTponb Pexum TopMoxeHust ABTOMaTHYECKOE OTCNEeXUBAHNE HaNPsXXeHUs

Bpewms otknuka

MeHee 1 Mc, npumeHeHve anroputma
MHOTOKpaTHON (hunbsTpaLum LyMoB

HanpsikeHne YcTaHaBnuBaeMmbli napameTp
cpabatbiBaHus

ctepesnc MeHee 20 B

BawwTa OT neperpeBa, Mo ToKy

3awwTa ot neperpesa

80C

PeneriHbiin BbIxoa

1, BbIXOAHOTO CUrHana owuneky; HOpMaribHoe
nosioXkeHne — OTKpbITOe.

WHovkaums u | ViHavkaums cocTosiHuS
YCTaHOBKMN

Moka3sblBaeT Hanuune HanpsxeHus n
rOTOBHOCTb Kk paGore;

KoHTponb — npy MOMOLLM NaHenun ynpasnexHust;
MHamkaums MoLHoCTH, owmnboK 1 dasbl
TOPMOXEHUSI

OnepauvoHHBblii
MOHUTOPUHT

Brnarogapst HanuuMio NaHenu ynpasneHus,
€CTb BO3MOXXHOCTb MOHUTOPUHIa HanpsiXeHnsa
LLINHBI MOCTOAHHOIO TOKa, BejeHUdA 3anucu
owmnboK, BpeMeHu 3anycka v T.4.

YctaHoBka paboyero

MoxeT BbITb YCTaHOBNEHO HENOCPEACTBEHHO

HanpsbxeHus Ha naHenu ynpasneHus
Ycnosusa MecTo ycTaHoBKu BHyTpu nomelueHunii Ha Bbicote Hke 1000 M,
OKpyXxatoLLeit B MecCTe, UCKITKYatoLLeM nonagaHue npsimbix
cpeasbl COMHEYHbIX NyYel, 3aLMLLEeHHOM OT Mblu U
arpeccuBHbIX ra3oB
Temnepatypa -10C ~ 40C, npv Hanu4uu xopoLuen

OKpy>KaloLLero Bosayxa

BEeHTUNALUN

BnaxHocTb BO3ayxa

MeHee 90%, oTcyTcTBUE KOHOEHCaTa

Bubpauus

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




BHUMAHUE

TopMO3HON MOAYMb AOMMKEH 6bITb YCTaHOBSIEH B MECTEe C XOPOLUEeN BEHTUMALMEN.

TOpMO3HOM  pe3ncTop, WUCMOMb3yeMbln C  TOPMO3HbIM  MOAYyNeMm,  MOXeT
HarpeBaTbCsl BO Bpemsi paboTbl; No3TOMY, OH OOSMKeH 6bITb yCTaHoBMNeH OTAeNIbHO OT
npeobpasoBaTenst 4acToTbl, TOPMO3HOTO MoAynsa 1 Npo4MX KOMMNOHEHTOB.

TopMO3HoW pe3ncTop AoMmkKeH GblTb pasmelleH B MecTe, UCKMoYatoLLeM KOHTaKT ¢
roproyMMn 1 B3pbiBYaTbIMU BELLLECTBAMMU.

2.4 MaccorabapuTHble XapaKTepucTUKU
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Puc.1 YctaHoBoOYHbIE 1 rabapuTHble pa3mepbl TOpMO3HOro moayns BU, Tunopasmep 1

Tabnuua 3. YctaHoBOYHbIe 1 rabaputHble paamepbl BU, Tunopasmep 1

Mopens 1 w | B | r | 114} | B1 | dd1 | dd2
MM
BU-50-4 110 250 174 76 240 5 10
BU-100-4
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Pwuc.2 YctaHoBOYHbIE 1 rabapuTHble pa3aMmepbl TOpMO3HOro moaynsi BU, Tunopasmep 2

Tabnuua 4. YctaHoBoYHbIe 1 rabapuTHele pa3mepbl BU, Tnopasmep 2

4

Moge 1 w | 8 | r | w | B | gat | ga
MM

BU-2004 | 180 365 207 120 351 7 13

BU-400-4

BU-600-4




maBa 3. KomnoHoBKa u nogKkrnoYyeHue Knemm
3.1 KomnoHoBKa u onucaHue knemm TopMo3sHoro moayns BU

PacnonoxeHue knemm TopMo3HbIX Moaynei BU.

DC+ | DC- | R+ | R-

) Ly

TC |[COM| DI

TB | 24V | DO

Puc.3.1 PacnornoxeHme curoBbIX 1 yrpasnsioLLvX KIeMm

Tabnuua 5. Onucanne n yHKLMN CUINOBBIX U YNPaBRSAOLWMUX KNeMM

O6o3HayeHne
Onucanune U yHKUMK KNeMm
Knemm

DC+, DC- BxopHble nonoxuTtenbHas 1 oTpuuaTenbHas KNneMMbl MOCTOSHHOTO Toka
TOPMO3HOTO MOAYNSI, AOIKHbI GbITb KOPPEKTHO COEAVNHEHBI C MONOXUTENBHOM
1 oTpULIaTENbHOM KNeMMaMu NOCTOSIHHOTO Toka Npeobpa3oBaTens YacToTbl.

R+R- Knemmbl Ansi NOAKINOYEHNsS! TOPMO3HOTO PesncTopa, AOMKHbI BbiTb KOPPEKTHO
NoAKMoYEHb! K TOPMO3HOMY pesncTopy. [py aToM, TOPMO3HOII pesncTop
[I0IDKEeH UMEeTb HaZnexallyie 3Ha4eHUs CONPOTUBIEHNS U MOLLIHOCTU.

TB, TC BbixoZHble Knemmbl Ans 3almuThl OT HEUCTPaBHOCTU, Y OHW HAXOASTCSA B
HOpManbHOM 3aMKHYTOM COCTOSIHWUM MO yMon4aHuio. B cnyyae neperpesa
TOPMO3HOTO MOAYNS, KOHTaKTbl aBTOMATUYECKM pa3MbIKaloTCs.

24V BHYTPEHHWI NCTOYHMK NUTaHns 24 B

DI Knemmbl cBA3M ABYX GrIOKOB TOPMO3HOIO MOAYNS Mexay coboi.
DI — Bxop ynpasneHus BcriomoraTenbHoro 6noka,

DO DO- Bbix0A ynpaBneHns 0OCHOBHOrO Grioka.

COM Knemmbl cBA3n AByx GNOKOB TOPMO3HOIO MOAYNs Mexay co6oii.




3.2 MoakntoyeHne TopmosHoro moaynsa BU
DC+ |DC- | R+ | R-

==
CHCHEIE

&

JU U

MoaknioyeHue K (+) wuHe MNY- L Mopxniouenne
TOPMO3HOro
Mopkniouenne K (-) wuHe MY P! P:

Puc. 3.2 MNopkntodeHne cnnoBbix KIeMM OfHOTO TOPMO3HOTO MOAyIst

Bepywwmit Bepnomblii 1 Bepnombiii 2
DC+ DC- R+ R- DC+ DC- R+ R- DC+ DC- R+ R-

oo0e @¢¢e (oo

K(+) wmne N4

Topmoatoi TopmosHoi Topmosoit
peauctop peauctop peauctop

Punc.3.3 Cxema nogknioveHnst CUoBbIX KNEMM HECKOMbKUX MOAYNen B napannens

DO (COM DI |COM DI |COM

Beaywwun Begombin 1 Begombin 2

Puc.3.4 Cxema nopknioveHust ynpasnsioLLyx KIemMM HECKONMbKUX Moaynel B napannens



3.3 NMpoknaaka ka6enen

BbICTpbIii pOCT TOKa B kabensx pesncTopoB BbI3bIBAET 3NIEKTPOMArHUTHbIE NOMeXV, Ans
CHUKEHUA X YPOBHA Heobxoanmo cobniogath creaytolmne npasuna:

+ Llenb nutaHus TOPMO3HOTrO MoOZynsi AOMKHA OblTb MOMHOCTLIO 3KpaHWpOBaHa NyTem
NPYMEHEHNs 3KPaHMPOBaHHOIO kabenst unu MeTannuyeckoro koprnyca. HeakpaHMpoBaHHbI
OOHOXUMbHBLIN Kabenb MOXeT OblTb UCNONb30BaH TOMbKO NPW NpoKnagke BHYTPU Likada,
KOTOPbIN 3PPEKTUBHO NOAABNSET U3NyYaeMble NOMEXM.

« MpoknaabiBaTh kabenu cneagyet Ha onpeaeneHHoM pacCTOSiHUM ApYr OT Apyra.

* Yyactkn kabenen, nNponoxeHHble napannenbHo ApyruM kabensm, He OOSKHbl ObiTb
V3MUWHE  ANWHHBIMU.  MUHMMarnbHOe paccTosiHue Mexay napannenbHbeiMu - kabensmu
coctasnsiet 0,3 meTpa.

* MNepeceyeHue c apyrumm kabensamu cneayeT BbIMOMHATL noA yrinom 90°.

» CnepyeT UCMnonb3oBaTh Kak MOXHO 6ornee kopoTkuii kabenb AnvHol He Gonee 20 MeTpoB.
Yem AnvHHee kabenb, TeM Gonblue 3NeKTPOMarHUTHOE U3NyYeHne, MHOYKTUBHAS Harpy3ka u
nvkoBoe HanpshkeHne Ha IGBT-TpaH3ncTopax TOPMO3HOro MOAYNS.

[nuHa kabens oT TOPMO3HOrO MOAynst A0 pe3ncTopa AomkHa BbiTb Takke He Gonee 20
MeTpoB.

BHUMAHUE

MopBop cunoBbix kabenen pekomMeHOyeTCs BbIMOMHSATL NpU  COBMOAEHUN  yCroBuii
MECTHbIX HOPMaTUBOB MO TEXHMKE 6E30MacHOCTH, YUNUTbLIBAs HANPSXKEHUE N TOKU TOPMO3HOIO
Mogynsi, ¢ y4eToMm TpeGoBaHWii No aKkcnnyaTaumn. Bes npoBoaka [omkHa COOTBETCTBOBAThH
MECTHbIM 3aKOHam WM HOPMaTUBHbIM [JOKYMEHTaM B OTHOLUEHWWM CeYeHus kabens, knacca
N30MALUM 1 YCIIOBUI OKpYXKatoLLet cpeabl.




maBa 4. NaHenb ynpaBneHus 1 MeHO NporpaMmmM1MpoBaHus

PaGora

) Ownbka

+

Bn®
R .

Pvc.4 BHelwHuin BUA naHenu ynpasneHust

Tabnuua 6. HazHauyeHne KHOMOK 1 MHAMKaLmMmn

KHonka/ceeToanon HasHaueHue

MEHIO MepeknioveHne Mexay [OBYMS pexuMamu -  PEXMMOM
N3MEHEHVS MapameTpoB 1 PEXUMOM VHAUKALNNA.
Bbixoa 13 MeHio napameTtpa

MoTeHunomeTp BbI60p hyHKLMOHanNbLHOro Koda, 3MeHeHne napamertpa

. VI3meHeHne paspsga n3MeHsiemoro napameTpa

OK BBoa u3mMeHeHusi napameTpa, NOATBEPXAEHUE W3MEHEHWS
napamertpa

Pa6ota CseToanoz, roput Bo Bpemst paboTbl TOPMO3HOMO MOAYnNs

Owwnbka CeToamon MuraeT npu BO3HNKHOBEHWUW OLIMGKN




4.1 OnucaHue yHKUMOHANbHbIX KOAOB

Tabnuua 7. Onucanve yHKUMOHaNbHbIX KOAOB

®yHku-1 | HasBaHue pyHKUMM [nana3oH HaCTPOMNKu 3aBop. 3Hau.
koA,
B2-04 Mopor HanpsixeHns 330.0B-800.0B 690.0
TOPMOXEHUS
Tabnuua 8. Hactpoiika napaMeTpoB pexxmma BeayLUnit-BefoMbli
®yHKu-1 | HasBaHue cpyHKUMMN [unana3oH HacTpoViku 3aBop. 3Hau.
Kop
P0-04 McTouHuUK KoMaHg, 0: He BbIGpaHo 0
1: KNeMMbl ynpaBneHust
P1-18 AkTVBaLMS yHKUUN 0: He akTVBHa 0
BEAOMOro ycTponcTBa | 1: akTvBHa
P7-41 ABsTOMaTMYECKUIA 0: BbIKITHOYEH 2
PEXUM NUTaHUS 2: BKITIOYEH

[nsA akTMBauum pexuma BeayLMi-BeA0oMbINA, HEOGXOAMMO B BEJOMOM yCTponcTae/
YCTPOWCTBAX YCTAHOBUTL CrieaytoLne napameTpbl:

P0-04=1

P1-18=1

P7-41=0

MapameTphbl BeAyLLIEro yCTPONCTBA MEHSATL HET HeobX0oAMMOCTH, ANS HEro NOAXOANT
3Ha4YeHUs, yCTaHOBIEHHbIE MO YMOITYaHUI0.



FnaBa 5. YcTpaHeHue HemcnpaBHocTeN

5.1 Kopbl owmn60ok

3ANPELWIAETCA

I'Ipvl BO3HMKHOBEHMU OLWIMBOK, CBA3AHHbIX C npeBbIlLIEeHNEeM TOKa UIMn Hanps>XXeHus,

3anpelyaetca  BO30GHOBNATL paboTy [0 YCTPAHEHUS MPUYUHBI

BO3HMKHOBEHUSA

HEeMcnpaBHOCTM UMK He paHee, YeM Yepe3 10 MUHYT nocne BO3HUKHOBEHMS OLLUNOKN.

Tabnuua 9. Tunbl HEUCNPABHOCTEN U UX BO3MOXHBIE MPUYUHBI

Tun Kon Ha Bo3MOXHbIe NPUYUHbI Bo3MOXHble pelueHus
HeucnpaBHOCTU | aucnnee
MepeHanpsikeHne Err09 * BennuuHa TopmMo3Horo « MNoBTOPHO paccunTanTe
COMPOTUBIIEHUS CAINLLIKOM 3HayYeHne TOPMO3HOTO
Benvka COMpPOTUBNEHUS
» Owwbka npwu BeiGope * YBenuyste Bpemsi
TOPMO3HOTO MOAYIS 3amenneHus MY
 invHa kabens ot MY « MNoBTOPHO paccunTanTe
10 TOPMO3HOTO MOAYIS MOLLHOCTb TOPMO3HOIO MOAYIs
CIMULLKOM Benuka « OBpaTtnTeck 3a TEXHUYECKON
noaAepKKow
MoHwxeHHoe Err12 * OTKNIOYEHNE NUTaHNS « Bozo6HoBUTE NuTaHne
HarnpsbkeHue + BxogHoe HanpsbkeHne « OTperynupyiite BXxogHoe
He COOTBETCTBYET HanpsbkeHne
HOMWHarbHbIM Npeaenam « ObpatuTech B cryx0by
* Huskoe HanpsixeHne Ha TEXHUYECKOI NOAAEPKKMA
wnHe 3MT
* Cnimwkom 6onbLuoe
conpoTuBreHne
BbINPSMUTENBHOMO MOCTa
Unn pesucTopa 3apsiga
Meperpes Err15 « Mnoxasi BEHTUNSALMSA U « MNoHun3bTe TemnepaTtypy
TOPMO3HOrO BbiCOKasi Temnepartypa okpy>KatoLLei cpepl
mogyns okpy>xatoLLeit cpefpl * 3amMeHUTE BEHTUNSATOP
« MoBpexaeHve « Obpatutech B cnyxoby
BEHTUMSITOpa TEXHUYECKOI NOAAEPKKM
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Meperpy3ska no
TOKY

Err04

Err06

» KopoTkoe 3amblkaHve
TOPMO3HOTO COMPOTUBIIEHNS
1nu B kabene TOpMO3HOTO
COnpoTUBIEeHNs

» ConpotvBneHve
TOPMO3HOTO pe3ncTopa
CNULWKOM mano, a
TOPMO3HOW MOMEHT
CIMULLKOM BENNK

* YBenuyste conpoTuereHne
TOPMOXEHUIO N yBenu4ysre
BpemMs 3ameanieHnsa

« MNepecunTarite MOLHOCTb
TOPMO3HOIo MoAyns

* OBpatnTech B Cryxo6y
TEXHUYECKOWN NOAAEPKKN

5.2 Bo3amMOXHble HEUCNPABHOCTU U CNOCOGLI UX YCTPaHEeHUs

Tabnuua 10. Bo3MOXHble HEMCPABHOCTM 1 CMOCcoBbl UX YCTPaHEeHNs

HeucnpaBHocTb

Bo3MOXHbIe NPUYMHBI U CNOCOGLI
yCcTpaHeHus

TopMo3Hoit Moaynb paboTaeT ¢ LyMoM
(3BOHOM), @ NpeobpasoBaTerb HYacToThI
- NPOJOMKAET CUTHANU3NPOBaTh O
nepeHanpsikeHnn

- B npeo6pasoBaterne 4acToTbl yCTAHOBIEHO
CIULLKOM KOPOTKOE BPEMSI TOPMOXEHUS!;
crefyeT CKOppPeKTUPOBaTL HACTPOMNKY
npeobpasoBatersi YacToTbl Takum 06pasom,
YTOBb! YBENUYUTL BPEMSI TOPMOXEHUS.

- TOPMO3HO PE3NCTOP NMEET CIIULLKOM BbICOKOE
COMPOTUBIIEHNE; CIEAYET 3aMEHUTL TOPMO3HOM
PE3NCTOP Ha COOTBETCTBYHLLUIA TOPMO3HOMY
MoAyto.

- MOLLHOCTb TOPMO3HOTO MOAYIISt -
He[oCTaTouHa; CrieAyeT NpoBEepUTL NapameTpbl
TOPMO3HOTO MOZYIIS.

HeT npouecca TopmoxeHus

- Micnonb3oBaHa HeECOOTBETCTBYIOLLAst MOfEenNb
TOPMO3HOTO MOAYS, UNK HermoaxoasLiee
pabouee HanpsixeHue.

- TopmMO3HOI MOAYMb NOAKIIOYEH C OLIMGKOM,
VMK HapyLUeH KOHTaKT TOKOMOABOASALLMX
kabeneit ¢ kneMmamu.

- MimeeT MecTo KOpOTKOE 3aMblkaHne B
TOPMO3HOM pe3ncTope, M TOPMO3HON MOAYrb
aBTOMaTUYeCKK OTKIoYaeTcs.

- TopmMO3HOI4 MOAYMb HencnpaBeH.

TopMo3Hoit pesncTop neperpesaetcs

- BbiGpaH TOPMO3HOM Pe3ncTop He[OCTAaTOUHOM
MOLLHOCTH, CrieflyeT 3aMeHUTb TOPMO3HOM
pesncTop Ha Gonee MOLUHbIN.
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TOpMO3HOI PE3UCTOpP NPOAOIIKAET rPETHCS,
Koraa npeoBpasoBatens YacToTkbl NepecTaeT
pabotatb

- Wcnonb3oBaHa HECOOTBETCTBYHOLLAsS MOAENb
TOPMO3HOTO MOAYSIS, UMK Henoaxoasiee
pabouee HanpshkeHue.

- HanpsixeHwe anektpocetv Ha o6bekTe Mmeet
3HauuTerbHble KonebaHus, NpesbiLatoLLme
AnanasoH pabounx HanpsKeHUit TOPMO3HOTO
moayns.

B HacTpoikax TOPMO3HOTO MOAYNS HEBEPHO
YCTaHOBMEHO 3HaueHne pabo4ero HanpsHKeHUs.

IMpu 3anycke TOPMO3HOrO MoAYst
cpabarbiBaeT 3aluuTa oT neperpy3aku no Toky

- VIMeeT MecTo HU3KOe 3HaueHue
COMPOTUBIIEHNSI TOPMO3HOTO Pe3ncTopa npu
BbICOKOM TOPMO3HOM MOMEHTE, M03TOMY
crefyert nubo yBeNUUUTL CONpOTUBREHNE
TOPMO3HOIO PE3NCTOPa, UMK YBENUYUTL BPEMS!
TOPMOXEHUsi NpeobpasoBaTens 4acToTbl.
TopMO3HO MOAYIb NOAKIIOYEH HEBEPHO.

Mpeo6pasoBaTesib 4acToThl He BKIKYAETCs

- MonoxuTenbHbIn NONKC TOPMO3HOTO MOAYNSA
MNOAKITYEH K oTpuuaTenieHOMy nosocy
npeobpasosarens yacTtoTbl. Crneayer U3aMeHUTb
HeBepHoe NoAkrYyeHne

Meperpes TOPMO3HOMO MOAYIs

- Mnoxas BeHTUNSAUWS, TpebyeTcs NOBTOPHBI
MOHTaX MOAYIS.

- CKOpOCTb TOPMOXEHMS! CUCTEMbI SIBMISIETCS
CIULLKOM BbICOKOIA; CrieflyeT 3aMeHNTb
TOPMO3HOW MoAyrb Ha 6onee MOLLHBIN,

UMM UCMOMNb30BaTb HECKOMBKO YCTPOUCTB,
COeAVHEHHbIX NapanernbHo.

BuaeovHCTpyKLmmM no HacTporike o6opyaoBaHMA:

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

https://rutube.ru/channel/
33470782/videos/

[=]Es

https://vk.com/video/
@instartinfo
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NACMNOPT
Ha Topmo3sHon Moaynb INSTART cepus BU

1. CBegeHus o6 usgenuum
HaunmeHoBaHue nsgenus

4 N

- J

KomnnekTHOCTb nocTaBku:
Topmo3sHoi mogynb INSTART - 1 wT.
PykoBoacTBO Mo akcnnyatauuu/nacnopt - 1 wr.

ﬂaTa Npon3BOACTBa:

oTK M C )




2. HasHa4yeHue nsgenus

TopMmo3HOW MoAyfb NPOV3BOAMT MNofdayy 3MeKTPo3Hepruun, BblpabaTbiBaeMon B
npoLecce TOPMOXEHWSI 3reKTpoABUraTensi, Ha TOPMO3HOW pes3ncTop, npeaoTspaLlas
nepeHanpsbkeHne Ha 3BeHe MOCTOSIHHOro Toka, obecneunBasi HopmanbHyl paboTy
npeobpasoBaTens 4acToTbl.

3. TpaHCNOPTUPOBKA, XPaHEeHWe U yTUNU3auma usgenus

YcnoBusi TpaHCNOPTUMPOBaHUSI U XpPaHEHWs AOMkHbI cooTBeTcTBoBaTh FOCT 15150
—69.

ObopynoBaHue, coepxallee anekTpu4eckne KOMNOHEHTbI, HeMb3s YTUIM3NPOBaTb
BMecTe C ObiToBbIMM OTXodamMu. OHO [AOMKHO ObiTb YTUNM3MPOBAHO OTAENbHO B
COOTBETCTBUM C MECTHbIM AENCTBYIOLMM Ha MOMEHT YTUMM3aLIMM 3aKOHOAATENbCTBOM.

4. NMpueMKa n UcnbiTaHms
W3apenue, ykasaHHoe B ;aHHOM NnacnopTe, NPOLUO NPOBEPKY, UCMbITaHUSA 1 NPUHATO
B COOTBETCTBUM C TEXHNHECKVMM YCIIOBUSIMU (DUPMbI-U3rOTOBUTENS.

5. TexHn4yeckoe ob6cnyxmBaHue U CPOK CryXKObl

Cpok cnyx6bl — He MeHee 14 neT npy yCNOBUM CBOEBPEMEHHOTO MPOBEAEHUS
TexHu4eckoro obcnyxuBaHus.  [naHoBble paboTbl NPOM3BOAUTL HE pexe Yem
PEKOMEHA0BAHO 3aBOAOM-NPOU3BOANTENEM U B COOTBETCTBUW C MECTHBIM HOPMamu 1
3aKOHOAATENbCTBOM.

6. Mepbl 6e3onacHocTn

YcTaHOBKY M BBOA B 3KCMnyaTauuio Bcerga crieqyeT NnaHuMpoBaTh W BbIMOMHATbL
B COOTBETCTBMW C MECTHbIMW 3aKOHaMW U HOPMamy TOMbKO KBanM(ULMPOBaHHLIM
3MEKTPOTEXHNYECKUM NEPCOHanom. HenpaBunbHbIN MOHTaX, SKCTlyaTaums U peEMOHT
YCTPOICTBA MIABHOrO Mycka MOXET MOBMeYb MaTepuarnbHbii yept, a Takke HaHeCTu
BPEA KN3HW 1 300POBbIO.

7. FapaHTUiHbIE 06A3aTenbCTBA

[apaHTUIHBIN CPOK - ABa roAa (ABaauUaTh YeTbipe MecsiLa) ¢ AaTbl NPOU3BOACTBA.

7.1 n3roToBUTENb rApaHTUPYeT COOTBETCTBUE n3aenus TpebosaHmsim 6e3onacHocTy,
npu ycnosuu cobrnogeHns rokynatenem npaBui  TPaHCMOPTUPOBKM, XpaHEHWs,
MOHTaXa 1 aKcnnyarauuu;

7.2 rapaHTUs pacnpocTpaHseTcs Ha Bce [AedeKTbl, BO3HUKLIME MO BUHE
V3roToBUTENS;

7.3 rapaHTus He pacnpocTpaHsaeTcs Ha AedeKTbl, BO3HUKLLME B CRyYasnx:

- HapyLUEHUs NacnopTHbIX PEXMMOB XpaHEHWsl, MOHTaXa, BBOAa B 3KCMnyaTauuio
(Npun xpaHeHun n3genuns Gonee 6 MecsaUEB), aKcnyaTaumMn n 06CnyXMBaHUs U3nenus;

- HeHafnexallei TpaHCNOPTUPOBKM M MOrPy30-pPasrpy304HbIX paboT;

- HanNWYusi cNefoB BO3AENCTBUA BELLECTB, arpecCcuBHbIX K MaTepuanam usgenus;

- HanNWYMsi NOBPEXAEHUIA, BbI3BaHHbIX HEMPaBUbHLIMU AENCTBUSIMW NOKynaTens;

- HanNWYusi cNeoB NOCTOPOHHETO BMELLIATENbCTBA B KOHCTPYKLMIO U3AENNS.

!
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8. YcnoBusa rapaHTMinHOro o6cnyxmsaHus

8.1 npeTeH3uM K kayecTBy M3Aenus MOryT ObiTb NpeabsiBlieHbl B TeyeHue
rapaHTUMHOTO CPOKa;

8.2 rapaHTMIHOE N3aenue peMoHTUPYETCS U 06MeHBaeTCst Ha HoBoe GecnnaTHo.
PelueHune o 3ameHe Unm peMoHTe n3genusi NPUHMMaeT CEPBUCHBIN LIEHTP.

8.3 3ameHeHHOe M3fenvie WNM ero 4actu, NofyyYeHHble B pesynbrate PemoHTa,
nepexofsT B COBCTBEHHOCTb CEPBUCHOTO LIEHTPA;

8.4 3aTpaTbl, CBA3aHHblE C [AEMOHTaKEM/MOHTaXOM HEWCNPaBHOIO W3Aenus,
ynyLleHHas Bbiroga nokynartento He BO3MeLLaeTcs;

8.5 B cny4yae He060CHOBAHHOCTU NPETEH3MN, 3aTPaThl HA ANArHOCTUKY M 9KCNEPTU3Y
n3aenusi onnayMBaroTca nokynarenem;

8.6 v3genue nNpUHMMAETCs B rapaHTUIHBIA PEMOHT (a Takke Npu BO3BpaTe)
MOMHOCTbIO YKOMMNEKTOBAHHBIM.



Mo Bonpocam peknamaumin, NpeTeH3unii kK Ka4ecTBy U3Lenns, rapaHTURHOIO peMoHTa
obpaluatbCsi B CEPBUCHBIN LieHTp no aapecy: 193315, r. CaHkT-MeTepbypr, npocnekT
Bonbleswukos, gom 52, kopnyc 9, Ten.: (812) 324-96-87, 8 800 222-00-21, a Takxke K
CepBucHbIM LeHTpam. Cnncok akTyanbHbiX CepBUCHbIX LIEHTPOB pa3MeLLeH Ha cawnTe:
https://instart-info.ru/kontakty/.

Mpu NpeabsBNEHNN NPETEH3NIA K Ka4ecTBYy U3fenvst nokynaTens NnpefocTaBnseT

cneaytoLme JOKYMEHTbI:

1. aKkT peknamaumu; bnaHk pasMelleH Ha crnegyowem oduumansbHoM caiite
MarotoButens B MHMOPMaLMOHHO-TENEKOMMYHUKALIMOHHON ceTn “UHTepHeT”:

https://instart-info.ru/service/, nn6o akT peknamauuu B NPOM3BOSIbHON opme, B
KOTOPOM MoKynaTenem ykasblBatoTcs:

- HaumeHoBaHWe opraHusauum unu OUO nokynaTtens, akTuyeckuii agpec u
KOHTaKTHbI TenedoH;

- HaVMeHOBaHVe 1 aapec opraHu3auum, NPON3BOANBLLEN MOHTAX;

- anekTpuyeckas cxema u dotorpacun 060pyaoBaHNS C yCTaHOBEHHBIM U3AENNeM;

- OCHOBHble HaCTPOWVKWN U3aenus;

- KpaTkoe onuncaHve fedekTa.

2. NOKYMEHT, NOATBEPXAAoLWMIA NMOKYNKY U3fenus;

3. aKT nyckoHanagku nubo akT BBoAa 060pyAOBaHWS C YCTAaHOBINEHHbIM U3aennem
B 9KCMIyaTauuio;

4. HacToAWMI NacnopT.

9. CBeaeHusi 06 nsrotoButene U cepTudnkaumm
WUsrotoButens: BRIGT ANCHOR TRADE LIMITED,

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

?(.---________________________________________________________________________



Onsa 3ameToK:




INSTART

LEHTP NOOOEPXKN
Ten.: 8 800 222 00 21
(6ecnnaTHbIvi 3BOHOK Mo P®)
E-mail: info@instart-info.ru
www.instart-info.ru
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