HOBbIE TEXHOJIOT VW

HOBBIE TEXHONOTH

HapeXXHocTb 1 3HepronoTpedneHue
CUCTEM CBETOBOro orpakaeHus MmauT

Haranbs UBaHoBa, pykoBoautesb npoektoB 3A0 «Jlorndeckuii a1eMeHT»
AHgpeii MawkeBnd, rnaBHbiv nHxeHep HIO «UHXeHepb! 3/1eKTPOCBSI3U»
Amutpunii TepeHTbeB, kommepdecknii anpekTop HIMNO «UHxXeHepbl 371eKTPOCBSI3n»

BalHM 1 Ma4Tbl OOBEKTOB CBA3M, COMMACHO MeX-  HaAeXHOCTb, KCNNyaTalMOHHbIe PACXOAbl U CTOMMOCTb
JlYHAaPOAHbIM 1 POCCUNCKMM TpeboBaHWAM MO aBMaumn-  0HBOPYAOBaHNS) ABNAETCA UCTOYHMK CBETA. B COOTBETCTBIN
oHHom Be3onacHocTu ICAO (International Civil Aviation ¢ NpuHATbIM FOCYAAPCTBEHHOM AYMOM 3aKOHOM 00 3Hep-
Organization) n MAK (MexrocyfapcTBeHHbIN aBuaLn-  roaddekTnBHoOCTH, B Poccnn ¢ 2011 roga BCTynun 3anpeT
OHHbI KOMUTET) [OMXKHbI ObITb 000PYAOBaHbI 3arpafn-  Ha NPOJaxy Y MPOU3BOACTBO NaMM HAKaNMBaHWUS MOLL-
TeNlbHbIMU OrHAMKM. C POCTOM YMcna 6a30BbIX CTaHUMM  HOCTbIO CBbiwe 100 BT. AHaNOrMYHbIA 3anpeT Ha namrbl
OMnepaTopoB YBENNYMBAIOTCA 3aTPaThl HA UX OCHALLEeHWe  MOLLHOCTbIO Bbille 75 BT BctynuT ¢ 2013 rofa, NOHOCTbIO
1 obcnyxmBaHue. YTo Bbi3biIBaeT HEOOXOAMMOCTb NMepe-  NPOM3BOACTBO OyaeT npekpatleHo B 2014 roay. B HacTo-
OLEHKM 3(PHEKTUBHOCTI U LLeIeCO0DPa3HOCTM MPUMEHe-  filllee BpeMsi OnepaTopbl CBA3M NPOBOAAT 3aMeHy Namrn
HUS paHee pa3paboTaHHbIX CUCTEM CBETOOTPAXAEHMS. HakanMBaHUA Ha CBETOAMOLHbIE, YTO MO3BOJIAET 3HAYN-

OBbIYHO CUCTEMA CBETOBOTO OrPaXKAEHNs BKIIOYAET B TeNIbHO CHU3UTb 3KCMyaTalMOHHbIE PAacX0ofbl B CBA3M C
cebsq: 3arpaguTenibHble orH (30M), yCTPONCTBO 3alUThl  HU3KUM MOTPebNeHneM SHEPrmn U ANUTENbHBIM CPOKOM
OT NepeHanpsXeHns, yCTPOMCTBO KOHTPOSSA COCTOAHUSA  CJTyObl cBeToaMoAHbIX NamMn. CpaBHUTENbHbIe AaHHble
namn, nuseptop DC/AC, NCTOYHUKM NMUTaHNA. no namnam ans 30M npurBeneHs! B Tabnuue 1.

OCHOBHbIM 3N1EMEHTOM CUCTEM CBETOOTPaXAEHN, Kak BUOHO 13 AaHHbIX, MPUBeAeHHbIX B Tabnuue 1,
onpeaensioLLIM X XapakTepuctkn (aHepronotpebneHne,  cBetoamoaHble namnbl (COJ1) MMeloT 3HaunTensHoe npe-
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Tabnuua 1

XapakTtepuctuka Jlamna HakannBaHus

Fasopa3psagHaa namna CeeToguogHas namMmna

Cpok cny>0sbl, HYacos 1000 10000 50000-100000
MoTpebnsemas MOLLHOCTb
npv ceetootaade 1000 Jim, Bt 100 20 8

He TpebyeT cneumanbHomn
yTrnmsaunm

oKkonorus

CopepuT napbl pTyTn. Tpebyet
cnewumansHoOM yTunmsaumnm

He TpebyeT cneunansHow
yTunmsaumnm

MNMYLLECTBO He TOJTbKO Nepes, laMnaMm HakanmBaHms, HO v
3HeprocOeperaloWwmMmMm razopaspagHbIMU. EQUHCTBEHHBIN
NX HefOCTaTOK — Dofee BbiCOKas LieHa, KOTopas C poc-
TOM WX NMPOM3BOACTBa DyLeT cHMXaTbcs. Havbonee pac-
NPOCTPaHeHHbIe TUMbl CBETOAMOLHbIX IaMn BbIMyCKaloTCA
Kak nof HanpsxeHue 220B AC, Tak 1 nog 48B DC. lMpwn
MNCNONb30BaHNM NOCNeAHMX, COKPALLAIOTCA 3aTpaThl Ha
obopynoBaHWe, MOCKONbKY ANs UX MUTaHWs He TpebyeTcs
yCTaHOBKa fononHuTensHoro nHseptopa DC/AC. Cyuuec-
TBYET HECKOSIbKO BapWaHTOB peLUeHUI MO OpraHmM3aLmm
nutanua CON (Tabnumua 2).

B3BecmB BCe NMOChI M MUHYCbl, MOXHO MPUNTU K
BbIBOAY, 4YTO ONTVIMasbHbIM BapUaHTOM ABNAETCA NUTaHNe
COM 0T 31eKTpOyCTaHOBKM MOCTOSIHHOIO TOKa 00ObekTa
€Bs3U. [pr 3TOM HEOOXOAMMO YHeCTb BO3MOXKHOCTb BHE-
CeHNs NepeHanps>XeHnin, BO3HMKAIOLLMX NPy NonagaHum
MOJTHUM B BbICOTHbIN 0OBEKT, HTO MOXET NPUBECTM K MOB-
pexaeHuio obopynoBaHusa 0a3oBbIX U pagnopenenHbix
CTaHUMN, HapyLweHnaM cBa3u. OLHUM U3 rMaBHbIX Tpebo-
BaHWM K CUCTEMe CBETOBOrO OrpaxAeHuns sBnseTcs obs-
3aTeNlbHOE pe3epBMPOBAHME 3NEKTPONMUTaHUA, Tak Kak B
Cnydae nponaaaHns OCHOBHOTO MUTAHMS BbICOTHBIN 0OBbEKT

B TEMHOE BPEM$ CYTOK W B YCIIOBUSX NMIOXOM BUAMMOCTA
MOXET NPeacTaBsaTb ONACHOCTb [/ NeTaTeNbHbIX anna-
paTtoB. JaHHOe TpeboBaHMe OTpaxkeHo B PyKOBOACTBE MO
aKCnyaTaumm rpaxkaaHckmx aspoapomMoB Poccumckom
Penepaumm (PITA PD-94).

BaxkHbIM CJleCTBMEM NMPUMEHEHUS CBETOAMOAHbIX
namn, ABNAeTCs BO3MOXHOCTb M3MEHEeHWs pernameHTa
TeXHNYECKOro o0CNyXMBaHWA — a MUMEHHO He MiaHoBas
3aMeHa flamn, a 3aMeHa no akTy Bbixofa 13 cTpos. Kpome
TOro XenaTeslbHO MMeTb BO3MOXHOCTb B JII0OOM MOMEHT
BpeMeHu onpeaennTb, Kakoe konuyectso COJT 13 ymcna
YCTAHOBMEHHbIX Ha MaYTe BbILWO M3 CTPOS, YTO MO3BOSUT
NPUHUMAaTb peLleHre O CPOYHOCTM 3aMeHbI NMeperopes-
WKMX CBETOAMOOHbIX namn. O4eBUOHO, YTO MOMHOCTLIO
npenmMyLLecTBa nepexoda Ha CJT B cucteMax CBETOBOrO
orpaxkgeHust MoryT ObiTb Peanmn3oBaHbl TOJIbKO MpK yCI1o-
BUM MPUMEHEHMS CUCTEMbBI MOHUTOPUHIA MUX MCMPABHOCTH,
0C0oDEHHO Ha yaaneHHbIx 0ObeKTax, roe NOCTOSHHbIV B3y -
anbHbIA KOHTPOSb HEBO3MOXKEH.

Tabnuua 2

PewieHue

[penmyuliecTBa

Henocratku

CBeTtogumoaHble namnbl 220VAC, nutaHue

OT BHeLLHew ceTn 6e3 pe3epBrpOBaHMS Huio c . 1.

BonbLuon cpok cnyxbbi No cpaBHe-

He ynosnetsopsieT TpeboBaHnsmM PITA

CeetoguoaHble namnbl 220VAC, nutaHme
oT uHBepTopa 48VDC/220VAC

lanbBaHWYeckan pa3Bsika oOT nones-
How Harpysku IMY

Bblcokas CTOMMOCTb peLUeHws 3a CHeT MHBepTopa

CetoamoaHble namnbl 48VDC, nutaHue ot
MY 48VDC Hanpsamyio, Ha obwen WmHe ¢
none3Hom Harpyskom

MOCTb

OTHOCUTENIbHO HEBbICOKAs CTOU-

PUCKM 3aHOCa BbICOKOro noTeHumana B IMMY (nepeHanps-
SKEHUIN 1 MMYNbCHBIX MOMEX, BO3HWKAIOLLIMX MPW NPSAMBIX U
BNN3KMX yaapax MOsHUN)

CetogumopnHble namnbl 48VDC, nuTaHue ot
nononHutenbHon MY 48VDC

HesasucrMoe pesepBHoe NuTaHme

OuyeHb BbICOKasi CTOMMOCTb PELLIEHNS 33 CHET MOKYMKM
nononHutenbHom MY ¢ AKb
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Puc. 1. Y3K-COM

3agaym 3awmTbl uenen nutanmna COM 1 MOHUTO-
PUHIa COCTOSHUS 3arpagmnTeNbHbIX OrHel Obin NocTaB-
NeHbl KOMMaHWen «JTornyeckn anemMeHT» nepen, NHxe-
Hepamy COMMENG DEVICES, 1 6binv peanu3oBaHbl B
cucteme Y3K-COM. Komnnekc Bkfio4aeT B cebs aBa
MOAYNS: 3aNTbl Liener NUTaHnsa 30HOBOIO OrpaXKaeHNs
MaYT 11 KOHTPONSA NOTPebISEMOro Toka. PacCMOTPUM HeKO-
TOpble TeXHUYECKMe PeLlieHns, 3an0XeHHble B pa3pabo-
TaHHYIO CUCTEMY.

3alwumTa Lenen nuTaHusa

3apaHee M3BeCTHble XapaKTePUCTUKM Harpysku u
HebosbLLe TokK, NoTpebnsemble 0bopyaoBaHMEM CBe-
TOOrpaxkaeHuns, No3BONMUIN NPUMEHNTb BbICOKO3MdeK-
TUBHYIO ABYXKACKAOHYIO CXeMY 3aLLXTbI, BK/IIOYAEMYIO B
pa3pbIiB NUTaloLLero kabens. B ycTponcTBe peanvsoBaHa
CXema 3allnTbl C APOCCenbHOM pa3Ba3kon, obecneyn-
BaloLLe ObICTPOAENCTBME N 3ALUNUTY OT BbICOKOMOLLIHbBIX
MNMMYNbCOB TOKa. B 3aBUCMMOCTM OT OXXKMAAEMOTO YPOBHS
3NEKTPOMArHUTHbIX BIIUSIHWUIA (BbICOTA MaYTbl, KONNYECTBO
rPO30BbIX AHEN B rOdy, XapakTepncTuki obbekTa CBA3N)
MOTYT MPUMEHSATLCA YCTPOWCTBA 3aLLMThI Lienent NTaHns
pa3nuyHbIx knaccos (Y3UTM-30M Il unu l1l), obsasaTenbHo
BXOZsLLMe B KOMMNEKC 060pyaoBaHuMs.

MOHUTOPUHI COCTOAHUSA
3arpaguTtenbHbIX OrHew

Kak npaBumno, MOMHbIN UK YacTUYHbIM BbIxod CLJT 13
CTPOS COMPOBOXAAETCH NPEKPALLEHNEM MU CHUXKEHNEM

&

er over ETHERNET

Tepbl 1 Nnpeobpasosatenu cpeppl
MOCTOSIHHbIM TOKOM

epuTenbHbie nprbopbl

commeng

MTa CUCTEM CBA3U OT nepeHanmeeHmZ

noTpebneHns Toka, NPOMOPLMOHaNbHbIM CHUXEHWIO CBe-
TUMOCTW. Bo3aencTBme NOBbILLEHHbIX BXOAHbBIX Hanpsxe-
HUI 1 BbICOKOBOJbTHBIX MMMYSbCOB He BbI3bIBAET B laMMax
KOPOTKMX 3aMblkaHWn. O4eHb BaXKHOe CBOWCTBO CBETO-
LVOLHBIX NlaMn — cTabunbHOCTb NoTpebneHns Toka, npu
MN3MEHEHUM BXOLHOIO HaNpPsXXeHWs B OBOJIbHO LUMPOKUX
npeaenax, 41o obecneyrBaeTCs YCTaHOBMEHHbBIMW B HUX
LpariBepamu Toka. TakM 0Opa3om, MOXKHO OCYLLECTBIATL
MOHUTOPWHT ncnpasHocty CAJT nytem nsmepeHns nor-
pebnsemMoro MK Toka. Mpr 3ToM ypoBeHb (U ypoBHH),
KOTOpbIe yKa3blBaloT O HapyLleHnn B pabote COM, MoryT
BbIOVPATLCA MCXOASA 13 NapPaMEeTPOB KOHKPETHOrO OObeKTa.
NHbopmauma o6 oTktoYeHMN 3a4aHHOro Konuyectsa
namn npeobpasyeTcs B NOrMYecknim CUrHam 1 ¢ MOMOLLbIO
KOHTaKTOB OMTOpeSie NepefaeTca B CUCTEMY MOHUTOPWHIA,
NMeloLLytocs Ha obbekTe. TIPUHLMMN KOHTPONS LOBONbHO
MPOCT, O[IHAKO B YCIIOBUSX PeasibHOro NpUMeHeHWst Heob-
XOOMMO Y4UTbIBATb PasfivyHble OONONHUTENbHble dak-
TOpbI, HaNnpumep, 3HepronoTpebneHne oborpesatenen
nnacoHOB, CNy>XXalmx Ans npefoTBpalleHns obneneHe-
HUA. VICnonb30BaHKie aHaNoroBOW CXxeMbl KOHTPOSIS MOBbI-
LUAeT HaeXHOCTb PeLLeHNst, pean30BaHHOro B yCTPOWC-
TBe KOHTpons noTpednsemoro Toka YKMAT-30M.

Mogmynuv yCTaHaBMBAIOTCA B CTAHAAPTHbIV 31eKTPO-
TexHnYecknn kopnyc (puc.1), a Takxxe MOryT Hemocpesc-
TBEHHO MOHTMPOBATLCS Ha 0ObeKTe B LKA UK CTOMKY C
31eKTPooOOoPYLAOBAHMEM.

Mony4eHHble XapaKTepPUCTUKIA CUCTEMbI 3aLLUTbI 1
KOHTPOJI CBETOBOIO OrpaXxaeHus:

Commeng - 3aperMctpupoBaHHas
ToproBasi Mapka
HIMO "UHxeHepbl anekTpocBA3n"
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— HW3Koe 3HepronoTpebneHne (< 1BT);

~ NUTaHWe OT WTaTHOW MY NOCTOAHHOro TOKa;

— NpefoTBpaLleEHME BHECEHWNS MMMAYNbCHBIX MOMEX
B LIeNV BTOPUYHOIO 3NeKTPONUTaHuUs annapaTtypbl, Npu
nepeHanpsXeHnax NpUpoaHoro (MOMHUS) 1 NPOMbILLI-
NEHHOrO XapaKkTepa;

—~ OWCTAHLUMOHHbBIN KOHTPOMb MCMPAaBHOCTA CBETOAM-
OJHbIX NMamn;

= BblAa4a curHana ob aBapuu, Kak Npu CHUXEHUM
TOKa HUXE YCTAaHOBIEHHOIO MOpora, Tak U Npu TOKOBOW
neperpyske;

~ aBTOMaTM4YeCKOoe BO3BpalleHve B paboyee cocTos -
HWe Noce NpeKpaLLeHNS Neperpysku;

— BO3MOXHOCTb [IBYXCTYMEHYATOWM 3allyTbl OT nepe-
Hanps>XXKeHNs
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~ CPOK Cny>0Obl He MeHee 40000 YacoB
= BO3MOXHOCTb aBTOMATMYECKOrO MOAKIIIOHEeHMs
pe3epBHOro NUTaHMSA

B cTaTbe B OOLWMX YepTax OMMCaHO yXe peann3o-
BaHHOE YCTPOWCTBO. B HacTosee BpeMsi rpynna, CoCTo-
AR 13 CNeLManmCcTOB HECKONbKUX NPeanpusTui, npo-
LOMXaeT paboTy MO yCOBEPLUEHCTBOBAHMIO KakK CUCTEMBbI
MOHWTOPWHIa CBETOOMPaXKAEHWS, Tak 1 CAMUX UCTOYHUKOB
cBeTa. Ha 6a3e eqnHbIX MPUHLMMOB NMOCTPOEHUS, SEMEH-
THOW 0a3bl, CTaHOAPTU30BaHHbIX Y3/10B KaXA0My onepa-
TOPY MOXeT ObITb MPeanoXeHO ONTUMaNbHOe AN Hero
peLLeHue.




