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B 2011 rony onHa U3 opraHMsauui, 3aHMMalWNXCS PEMOHTOM U MOAepHM3aUnein KpaHos,
obpatmnack ¢ npocbboi paspaboTatb NPOEKT MO PEKOHCTPYKLMUN 3N1eKTPO0BOPYA0BaAHNS U
CUCTEMbI YIPaBIEHUS 3/1IEKTPUYECKUM MOCTOBbLIM KPAHOM C aCUHXPOHHbIMU
anekTpoasuratenamm ¢ pasHbiM POTOPOM.

KpaH npopaboTan 20 net, AnanasoHbl PErynmpoBaHns CKOPOCTen MeXaHM3MOB NOAbEMOB U
nepenBUXeHNs COOTBETCTBOBaNN TPeOOBAHUSAM TEXHONOMMYECKMX MPOLECCOB, OAHAKO
CyLLecTBYytOLWas cucTema ynpaBfieHns He NOMHOCTbI0 COOTBETCTBOBaNa TpeboBaHNsaM
«[TpaBmnam ycTpoincTea n 6e3onacHoin akcnnyataumm rpy3onoabEMHbIX KPaHOB»
MB10-382-00 1 MECTHBLIM MHCTPYKLUUSIM. ECTECTBEHHO, 4TO M YacTb 060pyNOBaHNS yXe
BblpaboTana ceow pecypc, n TpeboBana 3ameHbl.

1. TpeboBaHns 3akasuvka npu paspaboTke NpPoeKkTa MOAEPHN3ALMN CUCTEMBI YNPaBIEHUS
KpaHoMm

1.1. Llenn MmooepHu3aumm anekTpoobopynoBaHns U CUCTEMbI yNPaBAEHNS KPAHOM.

Llenbto MooepHU3auum SBnseTcsl NoBblleHne HaaéXxXHocTn n be3onacHocTu KpaHoB. Hoeoe
obopynoBaHve NO3BONNT COKPATUTb PacXolbl HA PEMOHT 1 06CnyXnBaHme
3neKkTpoobopynoBaHNS, YMEHBWNTL NOTEPU OT NPOCTOEB U 3aTpaThl HA 3NEKTPOSHEPT IO,
YyNy4lWnTb YCNOBUS Tpyaa MaWMHNCTOB KpaHa.

1.2.TpeboBaHusi K MOAEPHMIALNN.

1.2.1.PaspaboTka npoekTa MOAEPHN3aLUN, MOHTAX 1 Hanaaka anekTponpruBOLOB, CUCTEM
KOHTPONS 1 ynpasfieHUs MEXaHNU3MaMN:

- FNaBHOro 1 BCroMoraTteibHOro NoabLEMOB;

- NepenBuXeHns KpaHa;

- NepeaBuXeHns Tenexku.

1.2.2.PaspaboTtaHHas OOKyMeHTaums LOMXHa COOTBETCTBOBATL TpeboBaHUsM «[pasun
ycTpoiicTBa 1 6e3onacHoi akcnayataumm rpy3onoabEmMHbix kpaHos (M1610-382-00)», «MNpasun
YyCTPONCTBA 3NeKTPOYCTaHOBOK» (1Y) n opyrux pykoBoASAWNX OOKYMEHTOB.

1.2.3.060pynoBaHne KpaHoB JONXHO obecrneynTb HaOEXHyo 1 becnepeboiiHyto paboTy
BCEX MEXaHW3MOB, NMPeayCMOTPEHHbIX MacnopToOM KpaHa.

1.2.4.9nekTpoobopynoBaHne KpaHoB AONXHO obecneynBaTtb paboTy ¢ 060pynoBaHMEM,
MCNONb3YEMbIM MPuW 3KcryaTaumm B Lexe.

1.3.TexHuuyeckue TpeboBaHNs, KOTOPbIE HEOOXOAUMO YYECTb NPY NPOBELEHUN
MOJepHU3aunn.

1.3.1.PekoHCTpyKUUS cylecTBytowel KabyHbl ynpaBneHns, OCHALWEHHON KPECNTOM-MYyNbTOM C
BMOpoU30naUmMeEn, CUCTEMaMN KOHOMLNOHMPOBAHUS, BEHTUSLMM U OTOMIEHNS BO34yXa.

1.3.2.YcTaHoBUTb perncTparopbl napameTpoB paboTbl MEXAHW3MOB ITABHOrO U
BCNOMOraTenbHOro noabEMoB.

1.3.3.YcTaHoBuTh cnepytowme npnbopbl 6e30nacHOCTL:

1.3.4.0rpaHmnuntenn ons 3awmnTbl OT CTONKHOBEHUS C COCEAHUM KPAHOM U TYNUKOBbLIMU
ynopamm (obecneyntb NOAX0L HA Manow CKOPOCTH);

1.3.5.0rpaHmnunTenm BepxHero n HUXHero NOMOXEHNS KPOKOBOW NOABECKN HA MEXaHU3MaXx
rNaBHOro M BCrioMoratesibHOro NoAbEMOB, a TakXe AOMOHUTESNbHbIE OrPaHNYUTENN,
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cpabaTbiBaloWwme 4O OCHOBHbIX OrpaHNUYnTENER, NEPEBOASILMNX CXEMY HA MOHUXEHHYIO
CKOPOCTb NOABEMA;

1.3.6.0rpaHmnunTenm maccbl N0OAHMMAEMOro rpy3a ans rnaBHOro U BCoMoratenbHOro
noaobEeMOB.

1.3.7.0rpaHnunTeny KpamnHmx nonoXeHuin gns Tenexkn (obecneymTb Noaxon Ha Manoin
CKOPOCTN);

1.3.8.Bblkntoyateny 6e30nacHOCTU ANst KOHTPONSI COCTOSIHMSA KanMTOK MPU BbIXOAE HA MOCT
M Ha KpaH 1 ntoka Bbixo4a U3 KabuHbl HA MOCT;

1.3.9.YCTponcTBO 3aWwmThl OT cnagaHus kaHara.

Mpu pa3paboTke NpoekTa 3a OCHOBY B3ATb CYLECTBYIOLWYIO MPUHLIMNNANBHYIO CXEMY U
NPUMEHNTb COBPEMEHHOe 06opyaoBaHMeE 1 MaTepuarnsi.

2.0OCHOBHblE TEXHNYECKNE PELLEHNS pa3paboTky NpoekTa.

2.1.9nekTpocHabXxeHne 1 aNeKTpnYeckne 3alnThbl.

MuTaHne anekTpoobopynoBaHNS KpaHa OCYILECTBNSETCS OT CyWEeCTBYIOWMX B NPONéTe
Tponnen. HanpsaxeHune — TpéxgasHoe, 0,4 KB, 50Iy. TOKOCBEMHUKN — CKONb3SLWME.

BeBonHoM BbikNtoYaTenb npegHasHavyeH ang AUCTaHUMOHHOMO BKIIOYEHUS N OTKIOYEHUS
NUTAKOWEro HaNpPs>XeHns co Wwkadga asToMaTuku. Hynesom KOHTaKToOpP BbINONHAET PO/ib
ycTpoiicTBa 6€30MacHOCTM OT HECAHKLIMOHMPOBAHHOMO AOCTYNa Ha 3NEKTPOTEXHNYECKYHO
ranepeto, MOCT U TeNexXKky, a TakXxXe nNpn BO3HUKHOBEHUW HeWTaTHbIX CUTyauuii Ha KpaHe nnu
B 6nnXanWweM ero okpyxXeHuu.

3awmTa oTX04sWmX NMHUA K WwKadgyam an1eKTPonpUBOL0B MEXAHU3MOB MO YCNOBUSIM
TEPMUNYECKON YCTOMUYMBOCTI OCYLLECTBNISETCSA aBTOMaTUYECKUMIN BbIKOYATENSAMU C
KOMOVHUPOBAHHOI TEMNOBOM U MITHOBEHHOW 3aWmnTo. 3awmTa asuratenei n ctaTopHoi
3NEeKTPUYEeCcKor NpoBOAKN OT MPEBbLIWEHNS CTATOPHbIX TOKOB OCYLECTBNSAETCS C MOMOLLbIO
TOKOBbIX pene Tuna P30.

2.2.Cuctema ynpasnieHus KpaHoM.

Ha kpaHe ycTaHOBNEHbl aCUHXPOHHbIE 3NneKTpoaBuraTenu ¢ pasHbiM poTopom. [ng Takmx
anekTpoasuratenen NpUMEHsOTCA KOHTAKTHO-KOHTPONIEPHbIE CUCTEMbI YNpaBneHus ¢
perynMpoBaHnem ConpoTUBNEHNS B Llenn poTopa.

[ns mexaHn3moB NOAHEMOB [0 MOOEPHU3ALNN MPUMEHSNIACb CXeMa C AMHAMUYECKUM
TOPMOXXEHNEM, B MOOEPHU3NPOBAHHOWN CXEME MPUMEHAETCA Ta Xe CXeMa C HEKOTOPbIMU
yNy4leHNAMI.

OTnnunTenbHOM 0COBEHHOCTLIO MOAEPHN3MPOBAHHOW CXEMbI IBASIETCS 0OWMiA Ans 060mx
NnoabEMOB KOMaHAOKOHTPONNEP M KNtoY Bbibopa paboTatowero nogbéma, 4To, B 06Lwem
cny4yae, COOTBETCTBYET TpeboBaHMSIM UCKTIOYEHNSI COBMECTHOI paboTbl 060Mx NOABHEMOB ANS
MOHTa>XHbIX KPaHOB.

Lns MexaHn3mMoB nepenBuXeHns 40 MOLepPHU3aUnmM NpYMeHanacb Cxema ¢ TOpMOXeEHNEM
NPOTUBOBK/IIOYEHNEM, B MOAEPHN3NPOBAHHON CXEME NPUMEHAETCA Ta Xe cxema C
HECKOJIbKUMU N3MEHEHWSIMU.

MNepBoe — B cxeme [0 MOAepHN3aUNN TOPMOXEHNE MEXaHN3Ma NPU YCTaHOBKE
KOMaHOOKOHT-ponnepa B HyneBoe NonoXeHne OCyLWeCcTBNAN0Ch MEXaHNYECKUM TOPMO30M.

B MonoepHu3npoBaHHOM cxeMe BBEAEH HOXHO BbiKNtoYaTenb (neganb), Npu Haxartum
KOTOpOW

OCYLLECTBNSAETCH 3NEeKTPUYECKOe TOPMOXEHME NPOTMBOBKOYEHNEM. [Tpu oTnyckaHun
nepanm

HaknapbiBaeTCs MexaHn4eckunin Topmos.
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BTopoe- B cxeme 0o MogepHU3aunm NnpuMeHsnacb He BNoJiHE HAcTpanBaemas n agekesarTHas
cxema koHTpons 3C poTopHo uenw.

B MOOepHU3npoBaHHON CxeMe MPUMEHEH OaT4yMK KOHTPOS YacTOoThl BpaweHUs Bana
anekTpogsuratens. o BennymHe HaNpsiXeHns TaxoreHepartopa PopMnpyeTcs CUrHan
OKOHYaHWs npouecca TOPMOXEHUS MPOTUBOBKIIIOYEHMS, a TakXe TeMn pasroHa u
3aMeffieHns MexaHn3ma 1 ocyLecTBnseTca oopMmpoBaHme rpadomka Ha onepaTtopckom
naHenw.

Kak BMAHO 13 NnprBenEHHDBIX Bbilwe TpeboBaHWMiA co3naHMe COBPEMEHHOWA
NHTENNEeKTyaNnbHON CUCTEMbI YrpaBneHNs BO3MOXHO TONIbKO C NPYMEHEeHnem
MUKPO-NPOLECCOPHOro KOHTponnepa, B Hawem cnydyae S7-1200 (MIK) doupmbl SIEMENS.
MIIK, ycTaHOBNEHHbIe B WwWKadgy aBTOMaTUKW, yIpaBneHns MexaHn3mamu nogbEMos u
nepenBuXeHns, 06 beANHEHbI B MOLWHbBIV CUCTEMHBIA KOHTPONNep kpaHa. CurHansl oT pene,
KOMaHOOKOHTPONNEPOB, KOHLEBbIX BbIKto4YaTenen noctynatT Ha BxoaHblie mooynu MIIK, roe
obpabatbiBalOTCA N0 ONPenenEHHOMY anropuTMy, 1 NEPEAOTCS HA BbIXOLHbIE MOLY NN, C
KOTOPbIX CUrHAsbI MOCTYNAKT HA KOHTAKTOPbI, CUrHANbHbIE U 3BYKOBbIE NMHONKATOPHI.

OnepaTtopckas naHenb, yCTaHOBNEHHASA Ha ABepy WwKada ynpasneHus B kabuHe,
npeaHasHaveHa ons 0TobpaxeHns TeKYLNX N aBapUiiHbIX CUTHAMNOB, YACOBbIX U CYyTOYHbIX
TPEHO0B TOKOB 3/1IeKTpoABUraTenen n CKopocTu AN MexaHn3moB nepenasuxerus. C
onepaTopcKOor NaHenu rnpu Hananke u HacTponke BBOAATCS napameTpbl 4515 OOPMUPOBaHUS
pasroHa n TOpMOXeHNsS MeEXaHN3MOB.

Ins ynpaBneHms anektpoasuratensamm npuMeHeHbl KoHTakTopbl Tuna SIRIUS dupmbl
SIEMENS.

Bcé obopynosaHme BcTpoeHbl B wkadgbl PROVENTO co cteneHbto 3awmnTbl IP54. Bee
WwKadbl CHabXEHbl BEHTUNSTOPAMU OXNAXAEHNS U TEPMOPErynaTopamu.

2.3.KabuHa ynpaBneHus.

N3 kaburHbl ynpaBneHms NponsBoaMNTCS ynpaBneHme KpaHoM. B kabuHe ynpaBneHus
HaxoaMTcs cnenytouee 060pynoBaHUS:

- Kpecno-nynbT ¢ HEOOXOAUMBIMM OpraHaMu ynpaBneHns U CUrHanM3aumm:

- WKadg aBTOMaTUKN:

- KOHAONLUNOHEP;

- oborpeBaTernb;

- IBe PO3eTKM Ans ObITOBbIX HYX A U NOAKMIOYEHMS NPOrpamMMaTopa;

- OBa CBETU/NbHMUKA M BbIK/IOYATENN ONS HUX;

- perucTparop napameTpos;

- WWMTOK PEMOHTHOrO OCBELLEHUNS.

2.4.lLikadp ynpaBneHma mexaHn3mamm noabEmMOos.

lWkado ynpaBneHns mexaHuamMamu noabEMOB rNpefHasHayYeH ong yrnpasneHns pexnmamm
paboTbl BCMOMOraTenbHOro 1 rnaBHOro NoabLEMOB.

2.5.lllkach ynpaBneHus mexaHmamamm nepenpuxeHus.

lkadp ynpaBneHns MexaHnamamu npegHasHadyeH Ans ynpaeneHns pexunmamu paboTs
MexaHn3mMamu rnepenBuXeHuns TeNnexXKn n KkpaHa.

2.6.BBonHoe ycTponcTBO.

Likad BBOAHOrO yCTPONCTBA NpefHa3HavyeH Ans nogkayYeHns KpaHa K LexoBon ceTu,
onepaTmMBHOrO ynpaBfeHns anekTpoobopynoBaHNEM KpaHa, NPeobpasoBaHns Hanps X eHNiA
L0 He0BX04MMOro YPOBHS, 06ecneyeHns OpraHn3aLNoHHbIX 1 TEXHUYECKUX MEPONPUATUI Npn
PEMOHTaX M Hanagke anekTPoobopynoBaHUS.
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2.7.060pynoBaHNe Ha MOCTY M TeNexke KpaHa.

MNomnMo anekTpoasurarenemn n rugpoTonkaTenen Ha MoOCTy YCTaHOBNEHO cnenyouee
obopynoBaHue:

- YeTbIpe WNTKA PEMOHTHOIO OCBELLEHUS;

- YeTblpe CBETUNbHMKA NOAKPAHOBOI0 OCBELLEHUS;

- TpaHcgopmMaTop NoAKPaHOBOrO OCBELEHUS.

Mpw 06CyX AeHNM NPOeKTa C OCHOBHbIM 3aKa34yMkoM B Ka4eCTBE eANHCTBEHHOr 0
BO3pakeHUs NpoTUB Hawero npoekTa 6bino npumeHeHne MIMNK S7-1200. Tpebosanu
NPUMEHNTb MUKPOMPOLLECCOPHbIA KOHTponnep S7-300 cupmbl SIEMENS. YuutbiBas, 4to B
2011 rony SIEMENS 061bsBun o ckopom Bbixofe Ha pbiHok MIMK trna S7-1500 n cHaTum ©
nponssoacTea MIK S7-300, Mbl He Menu Npaea NPUHATb peleHne o npuMeHeHnn S7-300.
Hac, ecTeCTBEHHO yoanunu n3 TeHaepa, u BepossTHee BCEro NPUHANN pelleHne npuMeHnTb B
NpoeKTe 4acTOTHbI anekTponpueod. boratas 6bina opraHusaumns 3akasynka, ceyac He
3Haem.

B 2012 -2013 rogax Mbl MpMeHUNN B pas3nnyHbix npoekTax wectHaguate MIK tnna
S7-1200, Hakonunm onpenenéHHbIA OrbIT, XOPOLLO MOHMMAEM — 3TO HAaAEXHbIA KOHTpoNnep
ons ntoboro NpMMeHeHust U Mbl ObINM NpPaBbl B KPAHOBOM MPOEKTE.

B HacToswee Bpems, eCTeCTBEHHO, MPOBOAATCA KanuTanbHble PEMOHTbI, MOAEPHU3aLNS
anekTpoobopynoBaHNS Fpy30noabEMHbIX KpaHOB. Ho Tak kak 60ratcTBO HEKOTOPbIX
opraHv3aumii ylwno B NepeHOCHOM CMbIC/e B NECOK, UMEET CMbICN BEPHYTbCA N K
pa3paboTaHHOMY HaMM NPOEKTY.

Ecnu k10-TO NoxenaeT 6onee NoApobHO O3HAKOMUTLCS C 3TUM MPOEKTOM-NPOCUM
obpawartbcs.
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