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[PEJMCJIOBUE

Ilenu w npuHuune! crasgaprtu3auuu B Poccuiickoli ®enepauuu yCTaHOBIIEHBI
QenepanbHbiM  3akoHOM OT 27 nexkabps 2002 r. Ne 184-®3 «O TexHHYECKOM
peryiMpoBaHMM», a MpaBujla NPUMEHEHHs CTaHAApTOB opraHu3zauuid B Poccuiickoi
@enepauun — ['OCT P 1.4-2004 «Cranpapruzauusi B Poccuiickoii (denepauuu.

Cranpaptsl opranuszanuit. O6uime mosoKeHus»

CBEJIEHUS O CTAHJAAPTE OPTAHU3ALIMU

1 PABPABOTAH OOO «Cangpakcy

2 YTBEPXJIEH W BBEJEH B JIEUCTBUE IIpukazoM  reHepambHOro
aupekropa OO0 «Canapake» Ne 9 ot 01.03.2020 .

3. SIBnsiercs pemakuueit No2 ot 01 mapra 2020 roga CTO 61718065-001-2015 ot

12.02.2015 rona




CTO 61718065-002-2020

COJIEP’)KAHME

I OBJACTD ITPUMEHEHMSL. ..o e, 4
2 HOPMATUBHBIE CCBITK . .....vvveeireeeeeeeeeeeee e e e 5
3 TEPMUHBI, OTIPEIEJIEHUS U COKPALLEHUS. .......coeveeeen. 9
4 HA3HAYEHUE U 3AJIAUU ACYHO KYJIOH. .....covveeeeeeeeeeeeennn, 12
5  XAPAKTEPUCTUKA OBBEKTA ABTOMATU3ALIMW. ..........o.......... 14
6  TTPOTPAMMHOE OBECITEYEHHUE (ITO) KYJIOH. ......vvveeeeeeeeeeenn, 17
7 OBOPYJIOBAHME ITYHKTA ITUTAHUS JIMHUI HAPYKHOT'O

OCBELLEHMSL. ... ..ottt ettt 24
8  MOJIYJIM MHIMBUIYAJILHOIO VIIPABJIEHUS OIl........oeee.... 35
9 JIOTIOJIHUTEJIbBHOE OBOPYZIOBAHME. ..........vveeeeeeeeeeeeeeeeee 38
10 TEXHOJIOTMYECKME [TPOLIECCHI [TPOU3BOICTBA. ... 41
1 TPEBOBAHMUS K BE3OTTACHOCTH. .. .eveeeeeeeeeeieeeeeeeeeeeeen 43
12 TPEBOBAHMS K MAPKHUPOBKE. .......coouveeeeoreeeeeeeeeeeeeseeeenn, 44
13 VITAKOBKA ... .eeeeeeee e e e 45
14 TIPABMJIIA TIPMEMEW. ......ooeeeeeeeeeeeee e, 45
255 115 & 0015 6031 1 O N —— 49
16 TIPABWJIA TPAHCIIOPTUPOBAHUS U XPAHEHUSI. ... 50
17  TAPAHTUU UBTOTOBUTEIISL. . .eevveeeeeeeeeeeeeeeeeee e 51
R 1A% % o T — 52

(5




CTO 61718065-002-2020

1. OBJIACTb IPUMEHEHUSI

1.1 Hacrosmmit cranmapt onpenenser tpeboBanus k ACYHO KVYJIOH kak
noacucteMsl UTC Ha aBTO10pOTaX.

1.2 Hacrosiiuuii cTaHzapT pacnpoCTpaHseTcs Ha YCIOBUS  pa3paboTKH,

[MPOU3BOACTBA MW O3KCIIyaTallHH BCEro KOMINIEKCA 060pyﬂOBaHHH W MNOporpaMMHOTO

obecrnieyenus KYJIOH.
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2. HOPMATHUBHBIE CCBLJIIKHA

['OCT 2.601-2013 Enunas cucremMa KOHCTpYyKTOpckoiM mokymenTauuu (ECKJD).
DKcrlyaTallUOHHbIe oOKyMeHThI (¢ [TonpaBkoii);

['OCT 6.10.4-84 VuucduuupoBaHHble CHCTeMbl JOKyMeHTauuu. [lpunanue
IOPMIMYECKOM CHJIBI JOKYMEHTaM Ha MAallMHHOM HOCHTEle U MAallMHOrpamMe,
CO3/1aBa€MbIM CPEACTBAMU BBIYUCIUTENbHON TeXHUKH. OCHOBHbBIE MOIOKEHHUS;

['OCT 9.014-78 EC3KC. BpemeHHas NpOTHBOKOPPO3WOHHAs 3alllUTa W3IEJIHIA.
OO61uue TpeboBaHwMs

['OCT 9.030-74 EC3KC. Pe3unbl. MeTonbl HCNBITAHWW Ha CTOMKOCTh B
HEeHanps)KEHHOM COCTOSIHUM K BO3EMCTBUIO JKUIKUX arpecCUBHBIX Cpesl

['OCT 9.032-74 EC3KC. IlokpsiTusi nakokpacouHble. ['pymmbl, TexXHUUeCKUe
TpeOoBaHUS U 0003HAUEHUS

[OCT 9.301-86 EC3KC. IlokpbiThsi MeTaljJM4yeCKHe M HeMeTallJInyecKue
Heopranudeckue. O0mue TpeboBaHus

I'OCT 9.401-91 EC3KC. IlokpsiTust nakokpacounbsle. OOuwme TpebGoBaHUs U
METOIbl YCKOPEHHBIX MCIBITAHUNA HA CTOMKOCTb K BO3IACHCTBUIO KJIMMATHYECKUX
dbakTopoB

[OCT 9.402-2004 EC3KC. [IlokpeiTus  nakokpacounele. Iloaroroska
METaJIMYECKUX MMOBEPXHOCTEN K OKpALIMBAHUIO

I'OCT 12.0.004-2015 CCBT. Opranuzauus oOydeHuss Oe30MacHOCTH TpyJa.
OO61Ke nosoKeHus

I'OCT 12.1.004-91 CCBT. INoxapuas 6e3onacuocts. O611ue TpeboBaHus

[OCT 12.1.005-88 CCBT. OOuiue caHuTapHO-TUrMeHUYecKkue TpedboBaHus K
BO3yXy paboyeii 30HbI

[OCT 12.1.007-76 CCBT. Bpennsie BemectBa. Knaccudukauus u oOuue
TpeboBaHus 0€30MacHOCTH

I'OCT 12.1.016-79 CCBT. Bo3ayx paboueii 30HBI. TpeboBaHUS K METOAMKAM

H3MEPEHUA KOHL[GHTP&ILHFI BpEAHLIX BELICCTB
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I'OCT 12.1.018-93 CCBT. [loxapo-B3pbiBOGE30MACHOCT  CTATHYECKOTO
snekrpuyectsa. Ob1ue TpeboBaHus

[OCT 12.1.019-79 CCBT. Dnexrpobezonacuocts. O6ume TpeboBanus u
HOMEHKJIaTypa BUJIOB 3aLUThI

['OCT 12.1.019-2017 Cucrema crangaproB 6e3onacHoctd Tpyaa (CCBT).
DnextpobesonacHocTs. O01IKe TpeGOBaHKs H HOMEHKJIATYpa BUIOB 3alMThI;

['OCT 12.1.044-89 CCBT. Iloxapo-B3pbIBOONACHOCTh BEIIECTB M MaTEpPHAJIOB.
HomeHnknartypa noka3zareneil 1 MeTObl UX ONpee/IeHuUs

'OCT 12.1.030-81 Cucrema crangaproB 6e3zonacHoctu tpyna (CCBT).
DnexTpobe30nacHOCTb. 3alUTHOE 3a3eMJieHUe. 3aHyIeHue;

['OCT 12.2.007.0-75 Cucrema crannaptoB 6e3onacHoctu Tpyaa (CCBT). U3nenus
anexkTporexHuyeckue. Obume TpedboBanus 0€30MacCHOCTH;

I'OCT 12.2.032-78 CCBT. Pabouee MecTo npu BblMOJHEHUH paboT cuas. Obuue
3proHoMuyeckue TpedoBaHus

['OCT 12.2.033-78 CCBT. PaGo4ee MecTo mnpu BbINMOJHEHUH paboT cros. Obuue
3proHomMuyeckure TpeboBaHus

['OCT 12.3.002-75 CCBT. Ilpoueccsl npousBoacTBeHHble. OOume TpedoBaHUs
0e30MmacHOCTH

['OCT 12.4.009-83 CCBT. IToxxapHasi TexHuKa AJisi 3a11UThl 00beKTOB. OCHOBHbIE
BU/bl. PazMerienue u o6cyKuBaHue

['OCT 12.4.011-89 CCBT. CpeactBa 3aiuutsl padortatomux. O0uue TpedoBaHus
1 Kiaccudukauus

['OCT 12.4.021-76 CCBT. Cucremsl BeHTUAsILMOHHBIE. OO1IKe TpeOoBaHUA

[OCT 14254-2015 (IEC 60529:2013) Crenenu 3amuThl, oOecriedyuBaeMblie
obosnoukamu (Koz IP);

['OCT 14192-96 MapkupoBKka rpy30B

["OCT 14254-96 Crenenu 3aiiuThl, obecrieunBaembie obonoukamu (kox IP)

['OCT P UCO 14813-1-2011 MuTennekryanbHble TPaHCIOPTHbIE cucTeMbl. Cxema

NOCTPOCHUSI aAPXUTEKTYpbl HWHTE/UIEKTyaJlbHbIX TpPAHCHOPTHbIX cucTeM. Yacte .
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CepBucHble JIOMEHbI B OONIACTH HHTEIUIEKTYalbHbIX TPAHCIIOPTHBIX CHCTEM, CEpBHCHbIC
TPYIIIbI U CEPBUCHI;

['OCT 15543.1-89 Uznenus snexrporexuudeckue. Obuime TpeGoBaHMS B 4acTH
CTOMKOCTH K KIIMMaTHYECKMM BHELIHUM BO3J€MCTBYIOLIMM (haKkTopam

['OCT 16962.1-90 Mertoabl HCMBITAHKS HA YCTOWYHMBOCTH K MEXaHHYECKHM
BHELLIHUM BO3JEHCTBYIOIIMM (haKkTopam

['OCT 16962.2-89 Wsnenuss 31eKTpOTEXHHYECKHe. MeETonbl WCIMbITAHWS HA
YCTOMYMBOCTD K KITMMAaTHUYECKUM BHEILLIHUM BO3/1€HCTBYIOLIMM (paKTopam

['OCT 18620-86 M3nenust anekrporexHuyeckre. MeToibl KOHTPOJIsi MAPKUPOBKU

['OCT 21130-75 Uzpgenusi 351eKTpOTEXHUYECKUE. 3KUMbl 3a3eMIISIFOLIIME U 3HAKH
3azemieHus. KOHCTpyKLMs U pa3mepsl

[OCT 21958-76 Cucrtema «ueloBeK-MalllMHa». 3ajll M KaOUHBl OMNEpaTopoB.
B3aumHoe pacrionoxenue pabounx mect. ObLine 3proHoMuyeckue TpedoBaHus;

['OCT 23000-78 Cucrema «uesnoBek-MamindHa». [lynbTel ymnpasneHus. OOuwme
proHoMHYecKue TpeOoBaHuUs;

["OCT 23118-2012. KoHCTpyKLMU CTalbHble CTpouTeNbHbIEe. OOLLKME TEXHUYECKHUE
YCIIOBHUS;

['OCT 23216-78 W3znenus s5ieKTpoTeXHUYeCKUe. XpaHEHUe, TPaHCIIOPTUPOBAHHE,
KOHcepBalus, yrnakoBka. O61uue TpeGoBaHUs U METObI HCIIBITAHUI

['OCT 24.701-86 Enunast cuctema CTaHIApTOB aBTOMATHU3MPOBAHHBIX CHCTEM
yTpaBJeHuUs;

['OCT 30.001-83 Cucrema cTaHIapTOB 3PrOHOMHUKM M TEXHWYECKOM ISCTETHUKH.
OCHOBHBbIE NOJIOKEHHUS;

['OCT 34.003-90 Undopmaumonnas texHosorus (MUT). Kommnekc cranaapTos Ha
aBTOMaTU3UPOBAHHBIE  CUCTEMbl. ABTOMAaTH3MPOBaHHbIE  CHCTEMbl. [epMHMHBI W
onpeaeneHus

I'OCT P 1.4-2004 Cranpaprusauusi B Poccuiickoii ¢denepaunu. CraHaaprsl

opranu3zauuii. O61uKe nonoxeHus
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OCT P 50571.5.54-2013 DnexTpoycTaHOBKM HH3KOBOJNbTHbIe. YacTh 5-54.
Beibop u MoHTax asexTpoobopynoBaHMs. 3a3eMISIOIIME YCTPOHCTBA, 3alUUTHBIE
MPOBOJHMKH U 3aLLUTHBIE MPOBOJIHUKH YPAaBHUBAHUS MOTEHIIMAJIOB;

['OCT P 50839-2000 CoBMeCTUMOCTb TEXHHYECKUX CPEICTB 3JIEKTPOMArHUTHAs.
YCTOMYMBOCTE  CPEJCTB  BLIYMCIMTENbHOM  TEXHHKH W HMHOOPMATHKH K
3JIEKTPOMarHUTHbIM noMexam. TpeGoBaHUS U METObl HCITBITAHHA;

I'OCT P 51188-98 3awmra unpopmanmu. Vcrnpitauus mporpaMMHBIX CPEJICTB Ha
Halu4Mue KOMNBIOTEPHBIX BUPYCOB. THUIOBOE PyKOBOJCTBO;

I'OCT P 51321.1-2007 YcrpoiicTBa KOMIIEKTHbIE HU3KOBOJILTHBIE pacrpeae/ieHus
1 ynpasienust. Yacte 1. YcerpoiicTBa, UCMbITaHHBIE MOJHOCTBIO WM 4yacTHyHO. OOuIMe
TeXHUYECKHe TpeOOBaHUS U METO/bl UCTIBITAHUN

['OCT P 51474-99 VYnakoBka. MapkupoBKa, yKa3bIBarollasi Ha criocod obpalieHus

C rpy3amu

['OCT P 51558-2014 CpenctBa U CHUCTEMBI OXpaHHbIE TEIEBU3HOHHBIE.
Knaccudukauus. O6uiue TexHuueckue TpeboBaHus. MeToabl UCIIbITaHUH;

I'OCT P  51583-2014  3ammura  undopmauuu. Ilopsnok  co3nanus
AaBTOMATU3UPOBAHHBIX CUCTEM B 3allMILIEHHOM UCToNHeHUH. OOLLIMe MoJ0XKEeH!S;

['OCT P 52919-2008 (EH 1047-2:1999) Wudopmauuonunas texHonorus (MT).
Metoasl ¥ cpencrsa (usnuyeckoit 3auuthl. Knaccupukauus M MeTonbl MCMBITAHWM Ha
OrHEeCTOMKOCThb. KOMHAThI U KOHTEUHEPHI JaHHBIX;

['OCT P 56294-2014 VuTemieKTyalbHble TPaHCIIOPTHBIE cUCTeMbl. TpeboBaHus K
GyHKUHOHATBHOW ¥ (U3UYECKOH apXUTEKTypam HHTE/UIEKTyallbHbIX TPaHCIOPTHAIX

CHCTEM;

'OCT P MDK 60870-5 «YcrpoiictBa W CHCTeMbl TeneMexaHuku». Yacte 5.
[IpoTokosibl nepeaayi.

'OCT MDBK 61107-2011 OOmeH paHHBIMU 0OpU  CUMUTBIBAHUM [MOKa3aHWH
CYETYUKOB, Tapu(pUKAlMKH ¥ yNpaBleHWH Harpy3koil. IlpsMoit nokanbHbIi 0OMeH

JAHHBIMH.

['OCT P 58107.1-2018 OcBellieHre aBTOMOOUIBHBIX JOPOr OOLLEro MoJb30BaHUs.

Hopmbl 1 meToibl pacuera;
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CIT 28.13330.2017 3ammra CTpPOMTENBHBIX KOHCTPYKUMH OT  KOPPO3HH.
AxtyanusupoBaHHas penakiuus CHull 2.03.11-85;

CTO ABTOZOP 8.10-2019 ot 22.01.2020 roma «Tpe6osanus k noacucreme UTC
ABTOMaTH3MpOBaHHAs CUCTEMa YNpPaBJIeHHS HAPY)KHBIM OCBELLEHHEM» HA aBTOMOOMJIbHBIX

JIoporax rocy1apCTBEHHOU KOMIIaHUHU « ABTO10p».

3. TEPMHUHBI, OITIPEAEJEHUS U COKPAILLLEHUS

3.1. TepmuHbBI U onipeaeIeHUs

3.1.1 MWHreanexkrtyaabHass TpaHcnoptHas cucrema (UTC): Cucrema,
UHTErpUpyroIas COBpPEMEHHbIE MH(pOPMaLIUOHHBIE, KOMMYHHUKaLMOHHbIE u
TeJleMaTU4eCKUe TEeXHOJIOTMM, TEXHOJIOTMU YIpaBleHUsl W [peAHa3Ha4eHHas JUJis
aBTOMAaTHU3MPOBAHHOIO MOMCKA U MPUHATHUS K peanu3alud MaKCUMalbHO 3(PQEKTHBHBIX
CLIEHapUeB YIpaBlieHUS TPAHCIOPTHOM CHCTEMOIN AOPOrH, KOHKPETHBIM TPaHCIOPTHBIM
CPeICTBOM MWJIM TpYIIOi TPaHCMOPTHBIX CPEACTB, C LEenblo obecrieueHus 3aJaHHOM
MOOHUIBHOCTH HACeJIeHUs, MaKCUMHU3alMKU NOoKa3arejaeil HCIoNb30BaHUs JOPOKHON CETH,
MoBbllLeHHs 6€30MacHOCTH U 3PPEeKTUBHOCTH TPAHCIIOPTHOrO Mpouecca, KOMPOPTHOCTH
nns BoauTenei u nonszosareneid Tpancnopra. [OCT P 56294-2014.

3.1.2 ABToMaTH3HpOBaHHAsl CHCTeMa YNPABJECHHS HAPY/KHbLIM OCBelleHHEM
(ACYHO): Tloncucrema UTC, npenHa3zHaueHHast 1/isl yNpaBieHUs] peKUMamMu padoThl
OCBETHUTEJBHOTO M JJIEKTPOTEXHUYECKOro 00O0pyLOoBaHMs, MPOrpaMMHO-TEXHUYECKUMHU
Cpe/icTBaMH, JIMHUSMH SJIEKTPOCHAOKEHHUS U CBSI3U, BXOMSLIMMH B HH(DPACTPYKTYpy CETH
HApY)KHOTO OCBELUEHUs ydyacTka (y4acTKOB) aBTOMOOMJIBHOM JOpOrM, a Takke s
MOHUTOPUHIa TEXHOJOTMYECKMX [apamMeTpoB MW JIMAarHOCTHUKH COCTOSIHMs — ITHX
MH(PPACTPYKTYPHBIX JIEMEHTOB.

3.1.3 HuTenekTyalibHOE ynpasjieHue HAPYKHbIM OCBelleHHeM:
YnpasneHue Hapy»KHbIM OCBellleHHeM Oe3 BMmellarenbcTBa orneparopa LY Ha ocHOBaHWH
NAHHBIX TMONYy4YeHHbIX OT cMmexHbiXx noacucrem MWTC (MereonaHHble, JaHHbIE
9KOMOHUTOPHUHTA, JaHHbIE 00 MHTEHCHBHOCTH JOPOXHOTO JBHIKEHUS W MHLMIEHTaX) IO
3apaHee 3allOKEHHbIM allfOpUTMaM YIpaBleHWsl OCBETHUTENIbHbIMM npubopamu U
SIBJISIOIIMMCS alaliTUBHBIM pe3y/bTaTOM peaKLMH CUCTEMbl HAa BO3HMKAIOLIME CHTYALlHH.

9
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YHpaBJ'ICHI/Ie HarpaB/I€HO Ha MOBbILLIEHWE BHUMAaHKWsA YHaCTHUKOB JOPOKHOIO JABUIKEHUS K

BO3HUKILIEMY HHLKMAEHTE Ha aBToMOoOUIIbHOM fnopore (I TTI, nopoxxubie paboThl, 3aTOpoBasi

CUTyallusi, yNaBLUMK rpy3, TyMaH, rojiojiel ¥ T.I.) ¢ Leiblo obecriedyeHus: 6e30nacHOCTH

AOPOXHOIo ABHIKEHHMS.

3.1.4 [ucneryepckuii  nyukt ([AII): CoBokynHocTh  oOopynoBaHwus,

MpOrpaMMHOro obecreveHus, a TakKe KaJpoBble pecypchl (Iucrerdepa, OnepaTopbl,

MH KEHEpPBI) JUISl SKCIUlyaTallMy JaHHbIX MPOrpaMMHO-anapaTHbiX CPeACTB.

3.1.5 Kanan cBssu aas nepegadyu JaHHbIX: COBOKYITHOCTH CIOCOOOB

OpraHy3aLUy CBSI3U MEXKAY YCTPOMCTBAMM M MPOrPAMMHBIM OOecIiedyeHueM.

3.2 Coxpamenus

APM - ABTOMaTH3UpOBaHHOE paboyee MECTo

ACYQ - ABTOMaTHM3MpOBaHHas CHUCTEMa  YIMPaBIEHHUS  JOPOKHBIM
TBUKEHHUEM

b/l - baza naHHbIX

BOJIC - BosiokoHHO-0onTUYECKasl TMHUSI CBSI3H

HTII - JIOpOKHO-TPaHCIIOPTHOE [TPOUCILECTBHE

3UII - 3anacHble YacTu U MPUHAAJIEIKHOCTHU

121538 - Ucrounuk GecriepeOOHHOIO MUTAHUS

HC/I - HecaHKIIMOHUPOBaHHBIN AOCTYT

OIl - OcBeTuTeNnbHbIN npubdop

[1yo - [IpaBunia ycTpoicTBa 3JIeKTpOYyCTaHOBOK

[10 - [IporpammMHoe obecnevyeHue

CYB/J - Cucrema ynpaBieHus: 6azamu JaHHBIX
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HIYHO - lllxad ynpaBneHus Hapy>KHbIM OCBELIEHUEM

HC]I - HecaHKIMOHMPOBAHHBIH JOCTYII

Bluetooth - Crneuuduxanus OecripoBOAHON Mepeaayy AaHHbIX HA HeOOsbliue
paccTosiHus

CAN - IlocnenoBarenbHbIi NPOTOKOI CBSA3U € AP PEKTUBHON MOAIEPIKKOM

pacrpeneyi€eHusa KOHTpPOJIAi B p€aJlbHOM BpPEMEHH MW BBICOKHM

YPOBHEM Oe30nmacHOCTH

Ethernet - CemelicTBO TEXHOJIOTMH TMaKeTHOW nepegayu AaHHBIX JIs

KOMIIBIOTEPHBIX CETeH

GSM - I'noGaneHblii cTaHmapT UUPPOBOH MOOUIBHON COTOBOM CBS3H C

pa3faesIeHHEM KaHaJlOB 110 BPpEMEHH U HaCTOTE

GPRS - TexHonorust nakeTHol nepenayu naHHbIX B ceTsax GSM.
3G - Cranaapr nepeaavyu JaHHBIX B CETSAX MOOWIBHOM CBSI3U TPETHEIO
MOKOJIEHUs

- Cranpapt nepeiayd [aHHBIX B CeTAX MOOHWIIBHOM CBS3H

4G

YEeTBEPTOrO MOKOIEHHUs
_ - CTaHaapT COTOBO# CBSI3U IJISl YCTPONCTB TEIEMETPUH C HU3KMMHU

NB-IoT
o6béMaMu oOMeHa TaHHbIMHU

LoRaWAN - becrnipoBoziHasi TeXHOJOTHMs Nepefaud HEeOOJbLIMX MO 00BeEMY
JAHHBIX Ha JlalbHUe

MODBUS - OTKpbITBII KOMMYHUKALIMOHHBIA MPOTOKOJ, OCHOBAaHHBbIH  Ha
apXUTEKType BeaylluHi — BelOMBbIH

PLC - TenekoMMyHHKaLlMOHHAsE TexHojiorusi, Oasupyrolascs Ha

HCITIOJIB30BAHHUH CHIJIOBBIX 3J'I€KTp0C€Tef:l JJ15 HH(bOpMaI_[I/IOHHOI"O

obMeHa




RS-485

SMS

WI-FI

ZigBee

Crek

JSON
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- TlonynynnekcHsiii MHOTIOTOY€EYHbIU MOCJIe10BATENbHbIN
vHTepeic mnepenaud JaHHBIX, COOTBETCTBYIOLUMI CTaHAApPTY

EIA/TIA-485.

- TexHonorus, nospossoLas OCYIIECTBIATh NMPUEM U Mepenavy
KOPOTKMX TEKCTOBBIX COOOILIEHHH B CETIX MOOUIBHONH CBS3H C

MOMOLIBIO COTOBOIO TenepoHa 11ubo Apyroro 060pyaoBaHHs

- Texnonorust 6ecnpoBOHOM JIOKAJILHOK CETH C YCTPOUMCTBAMK Ha

ocHoBe ctangaproB I[EEE 802.11

- CamocTosiTeNnbHBIH CeTeBOM MPOTOKON, pa3paboTaHHbIH A
Oe3omacHOM mnepenaud MaHHbIX NpPU HEOONBLIMX CKOPOCTAX U

XapaKTepU3yIOLIUICs KpaiiHe HU3KUM dHEepronoTpedieHuemM

HaGop mnpoTOKOJIOB CeTeBOro M TPAHCIOPTHOIO YPOBHEH,
MCIONIb3YIOLIUXCS 1 oOMeHa JaHHbIMM 4Yepe3 VHTepHer u

JIOKaJIbHYIO CETh.

- Gopmar npeacTaBAeHMs AAHHLIX Ul Iepejadyd MO MPOTOKOILY

HTTP

4. HABHAYEHMUE U 3AJTAYU ACYHO KYJIOH

4.1

Hasznauyenne ACYHO KYJIOH

ACYHO KVIJIOH npenna3HaueHa 1Jisl yrnpaBjieHHsl, MOHUTOPUHIA U JHMAarHOCTHUKH

CHUCTEMBI Hapy»KHOro OCBelleHUs Ha aBTofioporax Poccuiickoin @enepaumu.

4.2

3apaun ACYHO KYJIOH

K 3amauam ACYHO KVYJIOH ortHOCcsTCS:

4.2.1 obecnevyenune OecrniepeboifHOCTH pabOThl OCBELIEHHMS HA aBTOAOpOrax /s

[NOBBIILIECHHW S

JABHUXKEHHA,

0e30racHOCTH, MOOHMJIBHOCTH M KOM@opTa YyYaCTHUKOB JIOPOIKHOIO
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4.2.2 vHTenneKTyanbHOE YyMpaBleHWE HApPYXHbIM OCBEILEHHEM C  LEJbIO
NPeAOTBpAIllEHUs] JIOPOXKHBIX MHLMICHTOB M ONEpPaTHMBHOIO pearpoBaHUs Ha HX
BO3HMKHOBeHME (cnoxHble moroansle ycnosusi, JTII, 3arop u T.4.), a Takxke npu
MPOBENEHUN PEMOHTHBIX PabOT, M aJaNTUBHOIO PEryJMpOBaHUSI CBETOBOrO IMOTOKA MpPH
pa3sIMYHON UHTEHCUBHOCTH JABMIXKEHHUS] TPAHCIIOPTHBIX CPELCTB;

4.2.3 mony4yeHHe yBeJIOMIIEHHH O pabOTOCHOCOOHOCTH O0GOPYIOBaHMs HA JMHUSX
OCBEIIEHHUS ¥ BO3HUKAIOLLMX aBapUIHBIX CUTYaLHUsX;

4.2.4 onepaTuBHOE u JIOCTOBEpHOE MoJiy4eHue uHpopmaLuu 0
paborocnocobnoctu OIT;

4.2.5 CHHU)KEHHE pacxolOB, CBfI3aHHBIX C OJKCIUlyaTalWed CHCTeMbl WU
CBOEBPEMEHHBIM BKIIIOUEHUEM/OTKIIIOUEHUEM JIMHUK OCBELLEHHS;

4.2.6 BblsiBJIeHME HECAHKLMOHUPOBAHHBIX MOJKIIIOUEHHUH K JIMHMSIM OCBELLEHHUS U
HIYHO;

4.2.7 cOop JaHHBIX O COCTOSIHMM cucTeMbl ocBellleHus: U ux nepenada B UTC s
MCIOJIb30BaHUsI CMEKHBIMU MOJACUCTEMAMM;

4.2.8 nonydeHue naHHBIX OT cMmexHbIX noxacucreM MTC nns opranusanmu

HHTEJJICKTYaJIbHOTO YTIPaBJICHUA OCBELUIECHUEM;

4.3 ®yuxkuuun ACYHO

Ocunosubivu pyukuusimu ACYHO sBnstoTcst:

4.3.1 uHTEnneKTyaJlbHOe, aBTOMAaTUYEeCKOe, aBTOMAaTU3UPOBAHHOE MW PpPY4YHOE
yrNpaBleHUss HapyHbIM OCBellleHWeM  (yNpaBJjeHWE ITyHKTaMH [UTaHUs, JUHUSIMH
OCBELIEHUS U/UJTH KaXKbIM CBETHJIBHUKOM MHIMBUAYaJIbHO);

4.3.2 cbop, oOpaboTrka © XpaHeHHe MH(POPMALMUU O KOHTPOJUPYEMbIX
TEXHOJIOMMYEeCKUMX MapaMmerpax, pe3yabTarax JWarHOCTUKHM  3JIEMEHTOB  CHCTEMBI
HApYKHOrO OCBELLEHMS, Nepejiaya ee Ha NUCIETYEPCKUNA MYyHKT U (MJIM) ApYyTHE CIyKObl U
noacucrembl UUTC ¢ wuHaukauued HEUCNPaBHOCTHM Ha KapTe MECTHOCTH, CXeme
OCBETUTENIbHOM CeTH, MHEMOCXEME JJIeKTPUUECKON YCTaHOBKH;

4.3.3 CBOEBPEMEHHOE BbISBIEHHE M MPEJOTBPALIEHUE ABAPUMHBIX CHTyalUUH Ha

BCEX YPOBHAX CUCTEMbI HAPYIKHOI'O OCBELICHUA,
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4.3.4 aBTOHOMHas paboTa MpU OTCYTCTBHM CBSI3U C AMCIETYEPCKUM TYHKTOM M
npyrumu snementamu ACYHO.

4.3.5 aBTOHOMHasi paboTa NpU OTCYTCTBHH OSJIEKTPONMTAHUS HA 3JIEMEHTax
ACVYHO;

4.3.6 npenocraBnenne apyrum noacucremam MTC noctyma k onepaTtuBHOM U
apXMBHOM HMH(pOpMALMK O 3arMpocy MU IO 3aMporpaMMHPOBAHHOMY alroputMmy (B
3aBUCHUMOCTH OT YPOBHS JOCTyTa).

S XAPAKTEPUCTUKA OBBEKTA ABTOMATU3AILIUU

5.1 Cgeaenusi 006 06beKTE ABTOMATH3ALHH

OObexToM aBTOMAaTHU3aLMKU SIBISETCS CHCTEMa HApy)KHONO OCBELUEHHs Ha
aBTOMOOMIIBHBIX Aoporax Poccuiickoii @enepauu.

VYnpaBneHne U MOHUTOPHHT MOACHCTEMBI Ha Aoporax ["ocyqapcTBeHHONW KOMITAHUK
BBIMOJIHSIETCS U3 aucrerdyepckux nyHKToB ([I1). OcHauenue U GyHKUUU AUCTIETYEPCKUX
MYHKTOB MOTYT pa3jii4yaThcsi B 3aBUCHUMOCTH OT YPOBHS JOCTyNa, MOOWIBHOCTH, 30HbI
OTBETCTBEHHOCTH, KOMIIJIEKTa T[IOCTaBKH TEXHUYECKUX CPEACTB U MPOrpamMMHOro
obecriedeHwusl.

WcnonuutenbubiMu  anementaMmu ACYHO sBnsiercs o6opynoBanue KVYJIOH,
YCTAaHOBJIEHHOE B IMyHKTaX MUTaHHsI HAPYKHOTO OCBEILEHHs 1/CBETUIIbHUKAX.

5.2 CoctaB 00beKTa aBTOMATH3ALHH

B cocraB komriekca TexHUYeCKuX M rnporpammubix cpeactB ACYHO Bxonsat
CJIeIyIOLHE DJIEMEHTHI:

- nporpammuoe obecriedenue KYJIOH (kommiekc nporpamm Aiasi ycTaHoBkM Ha OBM wu
NpyTHEe TEXHUYECKHe CPeJICTBA);

- o0opynoBaHHE MYyHKTA MUTAHUS JIMHUN HApy»HOIO OCBEILUEHHUS, YyCTAHABIMBAEMOE B
wkappl HapykHOro ocseiieHusi (kontpomiepsl KYJIOH), unu KomruieKTHble LIKa(bl
ynpaieHuss HapyxHbiM ocBelleHueM (YBP LLIYHO KVJIOH) ¢ ycTtaHOB/IEHHBIMH B HUX
YIPaBISOIMMA  KOHTpOJUIEpaMH, KOMMYTALMOHHBIM 000OpyAOBaHHWEM, annapaTypom
CBsI3H, MpUOOpaMu ydeTa 3J1eKTPOIHEPruu, yCTPOHCTBAMM 3aLLUThl OT NEPErpy30K Mo TOKY
M HanpsDKeHWIo, M JIPYTMMHM  3JieMEHTaMM, HeoOXOAMMbIMU 17 obecrnedeHus

(GyHKUMOHANBHLIX TpeOOBaHUMH;
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- WHJMBHUJYyallbHbIE MOJYJIM YNpaBieHUs JUisl YCTAHOBKH Ha/B KOPMYC KaKa0ro
ocetutesbHOro npubopa (OIl) nns peanuszauuu GyHKUMNA yrpaB/ieHHs, JUMMHAPOBAHHS,
MOHHTOPHHIa ¥ IMarHocTuku kaxaoro Ol u ux rpynm;

- JIONOJIHUTeNbHOE 00opynoBaHWe Ul Mepejavyd MeTEeOHaHHbIX, JaHHbIX 00

MHTEHCUBHOCTHU JIOPOYKHOIO IBUIKEHUS U T.I1.;
- JMCMeTYEepPCKUe MYHKThl, BKJIOYas aBTOMAaTU3MpOBaHHblE pabouue MecTa OnepaTropoB
(mucnetyepoB), cepep (cepBephl), MporpamMmHoe obecrnedeHue cbopa, 00pabOTKH,

XpaHEHHH, DKCINOPTa JaHHBIX U ynpaBneHun).

Crpyxrypnas cxema ACYHO KVYJIOH npuBenena na cxeme Nel
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6. IPO'PAMMHOE OBECINEYUEHHME (I10) KYJIOH

6.1. O6wue cBegenus o IO KYJIOH

[10 KYJIOH siBnsieTcst poccuiickoii pa3paboTKoi U mpeacTaBiseT coboi KOMIIEKe
nporpamm Uit OBM M Apyrux BEIMMCIUTENbHBIX CPEACTB, B T.4. MOOMIILHBIX. MHTepdeiic
Tob30BaTeNs rpaMuecKHii U UHTYUTUBHO MOHSTHBIM, /1 OpraHU3aluy B3aMMOAEeHCTBUS
C M0JIb30BATENIEM HUCIIONb3YETCs PYCCKHIt SI3bIK.

[IporpammHOe obGecrnieueHue SBISETCS HOCTATOYHBIM JUIS  BBIMIOJIHEHHSI BCEX
TpeOyembix (QyHKUMI Bceil nuueiiku obopynoBanus KYJIOH. Ilpu ycTraHOBKe HOBOro
tiuna obopynosanus KYJIOH npuobperenue HoBbix onuuit B 1O He Ttpebyercs.
Jluuensuss Ha noakmroueHue  oOwekToB  (ILIYVHO, cBeTWNBHMKOB)  SIBIISETCS
HEOrpaHUYEHHOU.

ACYHO KVIJIOH umeer B cBoem coctaBe koMroHeHThl ACJIY - TeneMexaHWKH
TpaHchopmaTopHbix noacraHuuii. Ha 6aze o6opynosanust KYJIOH peanusoBana cucrema
ACJ1Y na oowexrax 'K «ABTonop», a MMeHHO Ha (enepaibHbIX aBrojoporax M-4, M-11
Ynpasnenue ocyliecTBasercss U3 eauHoro nporpammuoro odecneuenus ACYHO-AC/LY.

[IO umeer MOAYJBHYIO CTPYKTYPY C MOJAEPXKKOH OTKPBITBIX IPOTOKOJIOB H
dopmaToB obmena manHeiMH (MODBUS TCP, 'OCT-P MDK 60870-5, OPC, JSON,
DATEX) pns uWHTErpauMd MW B3aUMOJEHCTBHMS Kak YK€ C CYLIECTBYHOLIUMH
noacucremamu MUTC, Tak u ¢ ApyrumMu noAcuCTeEMaMH.

JlunrsucTryeckoe obecrieueHue SIBISIETCSl JOCTATOYHBIM JUIsl OOLUEHMs pa3IuyHbIX
KaTeropui mosb3oBaTeed M OTpaKeHO B JOKYMEHTalMM (MHCTPYKLMsX, ONHMCAHHUsX)
opranu3aunoHHoro obecrneyenuss ACYHO B Buae mnpasuil oOLLUEHMs MOJb30BaTese ¢
TEXHUYECKMMH CPeJICTBAMHU BO BCEX PeKUMaX €€ (PyHKLIUOHUPOBAHHUSI.

[Iporpammuoe obecneyenne KVYJIOH 3apeructpupoBano B EnumHom peectpe
POCCHHUCKHX MPOrpamMm JiJisi SeKTPOHHBIX BbIYUCIUTEIbHBIX MALMH.

HeiictBust nucnetyepoB (onepatopoB) B npouecce auanora ¢ ACYHO pasznenensl
no oOBeKTaM M MpaBaM JAOCTyMNa, WACHTU(ULUPOBAHBI M MPOTOKOIUPYIOTCS s
MPOBEEHHUSI MOCIENyIOLIEro aHanu3a.

6.2. CocTaB nporpaMMHOro obecne4eHus

[Iporpammuoe obecneuenrne KYJIOH cocToUT U3 nsiTi OCHOBHBIX KOMIIOHEHTOB:
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I I1O KVJIOH Cepgep

1O KVJIOH Cepgep cTaTcTHKH
[10 KYJIOH Windows Knueur
I10 KYJIOH Web Knuent

- A

5. Murerpaunonnsiii moayns KYITOJI

6.2.1. I1O KYJIOH Cepsep

ITO KVJIOH CepBep cayXuT UEHTPOM  MHOrOQyHKLMOHAJILHON M
vuHTe/IeKTyanbHoi cucrembl ynpasieHus KVYJIOH. Cepsep sBnseTcss OCHOBHBIM
YNpaBJisoWKUM LEHTPOM, Npeobpa3ysi Nojly4eHHbIe JaHHble C MMOAKIFOUYEHHBIX K CepBeEpY
ycrpoiicte  Ha kiaueHtckue [10  KVJIOH, I[IO0 KVYJIOH Cepsep craTtucTuky,
uHTerpanoHueii  Moaynae KVYIIOJI, npyrue noacucremsr WTC. Cepsepuoe [10
obecrieynBaeT AMArHOCTUKY COCTOSIHMSI OOOpYyJOBaHHSI W KaHAJOB CBS3W C HUM,
npenocrasasger goctyn ans kameHtckoro 1O KVYJIOH u xpaHuT 3amaHHbie peXHUMbl
paboTbl 000pyOBaHUS.

Cepgeproe [10 KYJIOH noaaepxuBaeT MHOIOMOIb30BaTEbCKUM peXUM padoThl,
MPeNoCTaBlisisi ONHOBPEMEHHBbIM OeCKOH(IMKTHBIA JOCTYn K [AaHHBIM HECKOJIBbKHM
nonb3oBatensiM. CtabunbHasi U rubkas cpeaa AaeT BO3MOXKHOCTb CO3JIaHHUS IIPOEKTOB Ha
riobanbHOM ypOBHE C IIMPOKUMH BO3MOXHOCTSMHM, a (PYHKLHS KOHTPOJIS MOANEPKUBAET
OecriepeboiiHyI0 U HenpepbIBHY0 paboTy He3aBUCHMO OT pabOTOCIIOCOOHOCTH CUCTEMBI CO
cTopoHbl KaueHTckoro [10.

3amwmta wuHpopmauuun B [1O0 KVYJIOH peanu3oBaHa B COOTBECTCTBUHU C
tpeboBanusiMu  PykoBoasiiero nokymeHta @CTOK "ABTomMaTH3MpPOBaHHbLIE CHCTEMBI.
3amTa  OT HECAHKIMOHUPOBAHHOrO JocTyna Kk uHpopmauuu. Knaccudukaims
ABTOMATH3UPOBAHHBIX CHCTeM MW TpeOoBaHUS K 3aluTe HMHPOpMaLMKU' 10 Kiaccy
3alllMlleHHOCTH He MeHee I JInst moBbIlIEHUS YPOBHS KOH(MHAEHUHATbHOCTH
uHpopmauun yuutsiBarotes Tpebosanus CTP-K or 02.03.2001.

Bsaumopeiictere [10 KYJIOH Cepsep ¢ 06beKTaMH yNpaBieHUs] OCYLIECTBISETCs
no oTkpbIThIM Npotokosam MODBUS TCP, 'OCT-P M3K 60870-5.

Bzaumopeiicrue [10 KYJIOH Cepsep ¢ ApyruMyU KOMNOHEHTAMHU U MOJACHCTEMaMH

UTC ocywectpasercs yepe3 ceteBoit crek TCP/IP. BBuay nogaepxku psijia OTKPbITBIX
18
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MPOTOKOJIOB U (hopmaToB MexcepsepHoro oomena (OPC, JSON, DATEX), cepsepHoe 10
KVYJIOH obecneunBaer pasnnynbie Bubl HHTerpauuu ¢ I10 cTOPOHHUX MPOM3BOAUTENEHA.
Bo3MOXHOCTE ¥ 11€1ec000pa3HOCTh NPUMEHEHHST T€X WIIM MHBIX OTKPBITHIX MPOTOKOIOB
oOMeHa onpeziensieTcs pa3paboTYUKaMK CUCTEM Ha EPBUYHOM 3Tare HHTErpaluHm.

Ycranoska u sxcruryarauusi [10 KYJIOH Cepsep MoryT ocyiiecTBIsThECS Kak Ha
TexHudeckux cpeactsax OOO «Canapakc», Tak M Ha CETEBOM M BBIYMCIUTEIBLHOMN
UH(ppacTpykType 3aKazuuka.

CywectByet Bo3MokHOCTh pasBeptbiBanus [10 KYJIOH Cepsep Ha aByx u Gojee
CEeTEBbIX JIOKAIIUIX.

[10 KVJIOH CepBep XpaHUT KOH(MUrypaUHOHHYIO HHGOPMALMIO W AaHHBIE O
TEKyLIEM COCTOSIHUU OOBEKTOB yIpaBIeHHUS:

- FeOMH(OPMALIMOHHbBIE TTapaMeTpbl 00BEKTOB YIpaBIICHHUS;

- JaHHbIE CeTeBOHN UAeHTU(PUKALMKY OOBEKTOB YIPABICHMUSI;

- KOH(MWrypauuu IJIOKaJIbHBIX KOHTPOIJIEPOB, BKJIIOYAsi TOJOBbIE U CYTOYHBIE
pacnucaHusi, peXKUMbl pabOThI;

- TEKYLLMH cTaTyc oObeKTa yrnpaieHus (B padoTe, He 3KCIUTyaTUPYeTCsl, PEMOHT);

- Tekyuiee (mocnenHee) COCTOSSHME  JAaTYMKOB, BXOIHBIX CHUTHAIOB M
KOHTPOJIMPYEMBIX TMapamMeTpoB Ha OO0BeKTe yrnpaBiaeHUs (MOJ0KEeHHe KOHTAKTOpOB,
HaJlM4YKMe HanpsHKeHWsi Ha KOHTPOJIbHBIX BXozax, cocrtosiHue [IHJ/I, nokazanus npubopos
yuyeTa 3JIeKTPOIHEPrum);

- peXuM paboThl U Tekyllee coctosiHue Kaxaoro OIl (mpu nonamnoBoM KOHTPOJIE).

Pexxum cBsi3M U onpoca OOBEKTOB YNpaBlieHWsl SBJSETCS HACTpauBaeMbIM, 4YTO
obecrnieuyrBaeT ruOKyI0 peryJupoBkKy o0bema ceTeBoro Tpafuxa.

®ynkiuonan [0 KYJIOH Cepsep obecrnieunBaer:

- pasrpaHdYeHHe JocTyna K 0o0OpyIOBaHHIO, cepBepaM YIpaBlIEHUS U JAPYrHM
MPOrpaMMHBIM CpPEICTBaM KaK CO CTOPOHBI M0Jb30BaTeNleld, TaK U CO CTOPOHBI BHEILLIHUX
noacucrem UTC;

- TIpeIoTBpalleH’e A0CTyna K 000py/I0BaHUIO U UH(POPMALIMKA CO CTOPOHBI TPETHUX

JIMII.
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3amra or HCJl x ammapaTHeIM M OpOrpaMMHBIM CpeACTBAM oOOecreyrBaeTcs
vaeHTUdHKALMe U MPOBEPKOM  MOAJMHHOCTH  MONB30BATeNed C  TOMOILLBIO

WHIUBHUAYAaJIbHbBIX UMEHH U MapoJis.

6.2.2. 10 KYJIOH Cepsep cTaTHCTHKH

[I0 KVYJIOH CepBep cTaTUCTUKM MpeACTaBiseT co0oi  MH(MOPMALMOHHOE
XpaHWIMIlEe C (QYHKLMEH OToOpakeHHs HCTOpUYECKMX AaHHbIX. CepBep CTATHCTHKH
ciy)uT 6a3oii naHHbiX cuctembl KYJIOH, xotopasi obGecrieunBaer cOOp U coOXpaHeHUE
nnpopmanuu u3 [10 Cepsep KYJIOH u dopmupyet Ha 6a3e Hee CTATUCTUYECKUE JAaHHBIE
B BUIE pPa3IM4YHBIX OTYETOB, Tabnuu M rpadukos, oroOpaxarolux HHpopMaLuio 00
MCIIPABHOCTH M IKCIUTyaTaLlMOHHON TOTOBHOCTH OOOpYIOBaHMsSI, MHbBIE TEeXHUYECKHE U
OKCTITyaTallMOHHbIE XapaKTEPUCTHKU U MPOOJIEeMbl, a TaKXkKe CIIOCOOCTBYET TJIaHUPOBAHUIO
TEXHUYECKOro 00CyKUBaHMUSL.

[TO KVJIOH CepBep ctatucTUku oOecrieuMBaeT XpaHEHWE CIPaBOYHOMH
uHpopmauuu (macrnoptusauusi oOBEKTOB YMNPaBIEHHWs C HCIOJb30BAaHUEM BCTPOEHHBIX
oubanorek o0OpyaOBaHMs, JaHHBIX (oTOdUKCALMH, 3arpy’KEHHbIX HOPMAaTHBHbIX
nokymeHToB).  CrnenuManu3upoBaHHbIH  MPOrPaMMHBIN ~ MOAYJIb  TEXHHYECKOro
obcnmyxxkuBaHus oOecriedrBaeT TMOCTAHOBKY M OTCJIEKHBaHHWE BBINOJIHEHMS 3a7ad
00CyKUBAIOLIMM OpraHU3aLH|sIM.

[10 KYJIOH CepBep CTaTUCTHKHA MOCTPOEH MO APXUTEKTYype «KJIHEHT/CEepBEP» U
peaJii30BaH B BUJI€ MHOTOIIOTOYHOrO cepBepa 6a3bl JaHHbIX. CepBep OCHALIEH CpeICTBAMH
obecrieueHus: HaJIeX)KHOCTH U LIEIOCTHOCTH (MTPOTOKONMPOBaHHE COOBITHH, pe3epBUPOBAHHUE
¥ BOCCTAHOBJIEHHE, OJIOKUpPOBKA M CUHXPOHHM3ALMs 3alKMced NpH JOCTyNe K HUM
pa3IMYHbIX KIMEHTOB).

JIns mMOBBILLIEHWsST HANEKHOCTH XpaHEHHS MAAHHBIX CYILECTBYET BO3MOMXKHOCTH
peanuzanuu pacnpeneneHHsix 0a3  gaHHex. [10 KVYJIOH Cepsep craTUCTHKH
MOJEPXKMBAET pa3rpaHUYeHHe TpaB JOCTyMNa, peald30BaHHOE uepe3 HACHTH(QHKALHIO
noJjib30BaTeNiedl ¢ TMOMOLLBIO  MMEHM, TNapojii M  HA3HAYaeMbIX  CHUCTEMHbBIM

aJIMMHHCTPATOPOM (DYHKLIMOHATBHBIX POJIEH.
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Pennvkaiyst um cosganme pesepBHbIX KOMUM 06a3sbl JAHHBIX [POM3BOAMTCS B
«ropsyem» pexume, 6e3 octaHoBKH cepsepa b/,

['ny6buna apxusa 10 KVYJIOH Cepsep craTUCTHKH sIBISieTCS HacTpamBaeMbIM
napamMeTpoM M OrpaHUYMBAETCSl TOJIBKO AUCKOBBIM MPOCTPAHCTBOM cepBepoB B/,

Hanubie apxuBa wucnonsdytorcss I[10 KVYJIOH Cepsep craTucTuku Ui
WHTEIJIEKTYalIbHOrO MPEAMKTHBHOIO aHajlu3a COCTOSIHUS CUCTEMbl HAPYIKHOTO OCBELLEHMs
JUIsl ONITUMMU3ALIMU PErIaMeHTHOTO ¥ aBapuiHOro 00CITyKUBaHUS.

[Tonnepxkka psiza OTKpBITBIX MPOTOKOJOB U (DOPMATOB MEKCEPBEPHOrO OOMEHa
(OPC, JSON, DATEX) nossonsier unterpuposars [10 KVJIOH Cepsep craTucTHKH B
NporpamMMHbIE CUCTEMbI DoJiee BBICOKOIrO ypOBHS. BHelHWe cUCTeMbl MOTYT 3aIpailinBaTh
uHpopmanuo u3 apxuba I10 KYJIOH Cepep CTaTUCTHKH C MOMOLIBI OTKPBITBIX
NpPOTOKOJIOB, paboTatoumx yepes crek TCP IP.

6.2.3 11O KYJIOH Windows KnuenT

[10 KVYJIOH Windows Knuent npencrabiser co0Ol KIMEHTCKOE IMpOrpaMMHOE
obecrnieuenune, paboraroumiee noa ynpasienueM OC Windows M mnpenHasHauyeHHOE ISt
0TOOpaXKeHus COCTOSIHUS, JUCTaHLIUOHHOTO yTipaBlIeHUs, HaCTPOMKH 7
koH(urypuposanusi obopymosanusi KYJIOH. B3aumopeiictBue 10 KYJIOH Windows
Knuent ¢ I[1O KYJIOH CepBsep ocyuiectBnsiercst uepes cereBoit crek TCP/IP.

[TO KVJIOH Windows KiueHnt orobpaxaer HHPOPMaLMUIO O COCTOSHUM H
paboTocrnoco6HOCTH pa3nuuHbix ycTpoicTB cucrembl KYJIOH, ycTaHOBIEHHBIX Ha
o0beKTax yrnpaBIeHHUs:

- pacroJioKeHHe Ha KapTe WM CXeMe MECTHOCTH, MHEMOCXeMe, MOOMOPHOH cxeme
CBETUJIbHUKOB,

- peXuMbl paboThl,

- TeKYILUH cTaryc,

- 3a()UKCHPOBaHHbIE HEUCIIPABHOCTH,

- TEKYIIME TapamMeTpsl 3JIeKTPoceTH (MoTpediisieMast MOILIHOCTb, HAaMpsKeHHe U JIp),

- TeKyIIMH pexuMm paboThl M COCTOSIHWE CBETHJIBHUKOB ([JaHHbIE M0JaMIIOBOrO

KOHTPOJIA).
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[10 KVYJIOH Windows KiueHt obecrieunBaeT co3jaHWe W peJakTHpOBaHHE
FrOJOBBIX W  CYTOYHBIX TIpaUMKOB BbINOJHEHUs s obopynosanus KYJIOH,
YCTaHOBJIEHHOTO Ha 00beKTax ynpasineHus. [ paduku u npyrue napameTpsl KOHOUrYypaLyu
00bekToB mo3BonsoT obopynoBanuto KYJIOH ¢yHKUHOHHpOBaTE aBTOHOMHO, NpH
OTCYTCTBHHM CBSI3U Ha OOBEKTE.

Kpowme byHKUMH MPUHY AUTENIbHON YCTaHOBKHU pPeKMMOB OIl
(BkmoyeHnue/otkmouenne/aummuposanre) [10 KYJIOH Windows Knuent 3amaer
aIrOPUTMbl aJanTUBHON paboTbl (peryiupoBKa peXuMa OCBELIEHHOCTH Ha OOBEKTE
BCJIE/ICTBHE IOBBILLIEHUS WU MOHWXKEeHUS YpoBHS sipkocTu OIT U ux rpynm B COOTBETCTBUH
C BHEIIHUMH BO3/IEHCTBUIMH ):

- [10 TPOrPaMMHBIM U aNnapaTHbIM TpUITEpam;

- B COOTBETCTBUU C YPOBHEM OCBEILIEHHOCTU U METEOYCJIOBUSIMU Ha 00BEKTE;

- B COOTBETCTBHHU C MHTEHCHBHOCTBIO JJOPOIKHOTO ABUKEHUS;

- B COOTBETCTBMM C JAHHbIMHU Apyrux MH@opmauuoHHbx noacucrem MTC (obiuas
nopoxHasi oocraHoBka, I TI1 u npoune 10pOKHbIE HHLIMAEHTHI).

[10 KVJIOH Windows KiueHnt npenoctapisieT BO3MOMXHOCTH HHTEPAKTHBHOIO
yMpaBieHusl OCBEleHHeM Ha 00BbeKTax CO CTOPOHbI AUCIETYEPCKOro MyHKTA.

Hnsa 3amwmtel ot HCJl pa6ota B I10 KYJIOH Windows KnneHT Bo3MOXkHA TOJIBKO
st nonb3oBatesned [10 KYJIOH Cepsep, aBTOpHU30BaHHBIX C MOMOLLUBI YHHUKAJIBHOIO
UMEHH U T1apoJis.

6.2.4 110 KYJIOH Web Kiauenr

[TO KYJIOH Web Knuent siBnsiercs untepdeiicHoii obonoukoit ansa 10 KYJIOH
Cepep u IO KVJIOH Cepsep cratuctuku, pabotarouieii uyepe3 web-Opaysep.
[TIpumenenune 1O KVJIOH Web Knuent naet Bo3MoxHOCTH mnoib3oBarento ACYHO
KVYJIOH onepatiBHO paboTaTh ¢ 00BEKTaMK YIpaBieHUs] U aHAJTM3UPOBaTh HH(POPMALIHIO
u3 6a3bl JaHHBIX C MOMOILBIO JII0OOro yCTpoHCTBa, UMEIOLIEro A0CTyn B MIHTEepHET uiu
JIOKaJIbHYIO CeTh, HE3aBUCUMO OT apXUTEKTYpbl YCTPOMCTBA M YCTAaHOBJIEHHOW Ha HEro

OornepauroH HOM CHUCTEMBbI.

2
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[TO KVJIOH Web Knauent otobpaxaer HHOOPMALMIO O COCTOSHHH W
paboToCnocoOHOCTH  pasnuyHbIX yCTpolcTB cucteMbl KYJIOH, ycTaHOBIEHHBIX Ha
o0BbeKTax yrnpaBjieHUs:

- pacnionoxenue LLIYHO, ycTaHOBNEHHBIX Ha MyHKTAaX MUTAHKS, U CBETUILHUKOB Ha
KapTe MECTHOCTH,

- PeXHMBbI paboThl,

- TeKYLIMH CTaTyC,

- 3a()MKCUPOBaHHbIE HEUCIIPABHOCTH,

- TeKyIlHe napaMeTphbl SJIEKTPOCEeTH (rnoTpedsiemast MOLLHOCTb, HapsKeHWe U Ip),

- TeKyLUMi pexuM paboTbl U COCTOSIHHE CBETHJIBHMKOB (JaHHBLIE I10JIAMIIOBOIO
KOHTpOJIA).

[TIO KVYJIOH Web KiueHt npeaocraBiseT BO3MOXKHOCTH HHTEPAKTHBHOIO
yIpaBJieHUs] OCBElLeHHEM Ha O0BEKTaX CO CTOPOHBI AUCMETYEPCKOro MyHKTAa.

[10 KYJIOH Web Knuent npenocrasnser noctyn k apxuBam [10 KYJIOH Cepsep
CTaTHUCTUKH, B YACTHOCTHU:

- JKypHally coObITHH cucTembl (aBropu3auusi nojb3zoBarenei, nonsitku HC,
cOOBbITUSI perIMKaLMK U Pe3epBHOIO KOITUPOBAHUS U JIp.);

- JKypHayny JedcTBUH rmoJsib30BaTesield, B TOM 4YHCJIe OINepaTUBHOE YIpaBlieHHE
00beKTaMu, U3MEHEHUE pacricaHuil U PeKUMOB aBTOHOMHOM paboThl;

- XKypHasy coObiTHii Ha 0OBeKTax ynpaBlieHusl (M3MEHEeHHe cTaryca, W3MEHEHUEe U
coxpaHeHue KOH(pUrypaLuu, npeaynpexaeHus, aBapun);

- apXMBy [JaHHBIX TeleMeTpuM (MoKa3aHHUs NPUOOPOB yueTa 3JIEKTPOIHEPrHH,
napaMeTphbl dJeKTpoceTH, napamerpsl kKaxxaoro OIl, B ToM uucie HaKOMIEHHAs] SHEPrus U
yacel paboThI).

- apxWBYy MapamMeTpoB JaTYMKOB M JPYroro BCIOMOraTeJbHOro 000pyAOBaHMUs
KVYJIOH (MeTeonaTuuku, AaTYHUKH OCBELLIEHHOCTH, U T.1.)

JlaHHble apXUBOB OTOOpa)karoTCs JUis BbIOPaHHOrO HMHTEpBana BpPEMEHHU B BHJIE
tabnuy unu rpagukoB. Cpencra [10 KYJIOH Web Knuent nosBonsitoT oroOpakath
apxuBbl COOBITMH M TeNneMeTpuu AJs Kakaoro o0bekTa, A1s rpynn OOBEKTOB M BCeX

00'BbEKTOB, MOJIKIFOUYEHHBIX K CEpBEpY.
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[I0 KVYJIOH Web Knuent mnpeznocraBiser BO3MOXKHOCTL —(DOPMHpPOBAHMS,
0TOOpa’KeHUsI U aBTOMATUUYECKOM PaCChLIKM OTYETOB O:

- PabOTOCIIOCOOHOCTH CUCTEMbI HAPYKHOTO OCBELIEHUS M €€ KOMITOHEHTOB,

- DHEepronoTpedleHUH U IHeprocoOepeKeHuH,

- IPEAYNPENKIACHUAX U aBAPUHHBIX COOBITUAX HA YIPABISIEMBIX 00BEKTAX;

- JaHHBIE CAaMOJIUarHOCTHKH;

- 3HauMMBble coObITHs B Apyrux noacucremax UTC.

Hns 3amutel ot HCJl pabota B [TO KYJIOH Web KnneHT BO3MOXKHaA TOJILKO IS
nonb3oBarenet [10 KYJIOH CepBep ccTaTUCTHKH, aBTOPH30BAHHBIX C ITOMOLIBIO
YHUKaJILHOTO UMEHH M MapoJIs.

6.2.5. UHTEerpauHoHHbIH MOY.1b

MuTerpallMOHHbIH MOJYJb OCYIUECTBISIET AByHarpaBlieHHbIH OOMEH JaHHBIMH CO
cmexxHbiMU ioacuctemamu UTC no otkpeiThiM npotokonam, Takum kak OPC, DATEX,
MODBUS TCP, TOCT P MK 60870-5 u np. [lanHoe pelieHue peanu3oBaHo Ha | u 2
srane M-11 «Hesa» no nporokony DATEX ¢ UTC I'JIOCAB.

@OyHKUHMOHAT MOAYJS TMO3BOJSET OOBEAMHATH JaHHbIE pA3IMYHBIX CHUCTEM U
NpeACTaBIsiTh O0bEIMHEHHYIO WH(pOpMALMIO B YJOOHOM M HArjsiIHOM BHJE, a TaKxKe
oOpabaThiBaTh 3TH NaHHbIE C MOMOLIbIO AHAIUTHYECKUX HWHCTPYMEHTOB M CO3/aBaTh
MHTEpPaKTHBHbIE CLEHAapuM, CBs3aHHble C paboToi OOBEKTOB Ha OCHOBAaHUM 3TOMH
UH(pOopMaL1K.

Apxutektypa MHTerpalvoHHOro MOIYJs TO3BOJIET, B Cllydyae HEOOXOAMMOCTH,
unrerpupoBate ACYHO KVJIOH B cucrems,, paborarompe 1o  JHOObIM

B3aUMOCOITIaCOBaHHBIM IMPOTOKOJIaM oOMeHa JaHHBIMM.

7. OBOPYJIOBAHMUE ITYHKTA MATAHUS JINHUA HAPY)KHOI'O
OCBEILEHUSA
7.1 O6masi undopmauus
O6opyioBaHUe MyHKTa MUTaHUs MpeacTaBiser co0oi (QyHKLHOHAJIBHbIE MOIYJIHU

(konTpomnepbl) mis ycraHoBku B IIYHO. JlaHHele MOIyJNd yHpaBiI€eHHs MOTYT
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TIOCTaBJISIOTCS KaK CaMOCTOSTE/IbHble HOMEHKJATYpPHbIE EIWHMIbI, TAK M B COCTaBe
WHIMBHMyallbHO yKOMIUIEKTOBaHHBIX wwiKados YBP IIIYHO KVYJIOH.

Ceprudukauust odopynosanus ACYHO KVYJIOH npoBomuTcss B COOTBETCTBHU C
TpeboBaHusAMY  (efepanbHBIX 3aKOHOB, mocTaHOBjieHud [lpaBurensctBa P® wu
TamoxenHoro coro3sa.

Marepuansl MW KOMIMJIEKTYIOLIME W3JeNusl, NpUMEHseMble JUJisi IPOM3BOJCTBA
NpOIYyKLH1H, COOTBETCTBYIOT TPeOOBaHUSM HOPMATHBHBIX IOKYMEHTOB.

Marepuanbl ¥ KOMIIEKTYIOLIME U3ACTUH CUCTEMBI MPOXOAST BXOAHOH KOHTPOJIb B
COOTBETCTBUM C TEXHUYECKOW JIOKYMEHTalMel M METOAMKON IpOBEPKH 3aBOJIOB-
M3rOTOBHUTEIIEH.

Marepuansl M KOMIUIEKTYIOLIME  M3[eJUsi  MMEIT  COOTBETCTBYHOLIHE
COMPOBOJAMTENbHBIE JOKYMEHTBI, MOJATBEPXkAAlOLIMe HX COOTBETCTBME JAEHCTBYHOLLEH
HOPMaTUBHOMN J1OKYMEHTALIMH.

Hcnonp3oBaHue HEKOHAMIIMOHHOTO MAaTepUaloB W OTXOJOB TMPOM3BOJACTBA AJIS
npoussozacTia npoaykuuun ACYHO KVYJIOH ne nonmyckaercs.

Bce metannuveckue netand U cOOpOUHBIE €IMHHULIBI UMEIOT aHTHUKOPPO3HitHOE W
(unn) 3auuTHOE nokpeiTie B coorBeTcTBUU ¢ ['OCT 9.032 u 'OCT 9.301.

Knacc mokpbiTuss noBepxHocTd ycrpoicTB cootBercTtBytor ['OCT 9.032 wm
yCTaHABIUBAIOTCS JIJIsI:

- HapY)KHbBIX JuLeBbIX - [V knacc;

- OCTaJIbHBIX HAPYKHBIX U BHYTpeHHHUX - VI kinacc.

HapyxHbie MOBEPXHOCTH yCTpOICTB OKpalleHbl WK 3aLUIIEeHbI
AHTUKOPPO3UHHBIM MOKPLITHEM, B TOM YWCJE€ METOAOM LIMHKOBAHW. YCTaHaB/IMBAaeMble
BHYTPH KOHCTPYKLMH (MaHenu, peiKkn), Ha KOTOpble MPOM3BOAMTCS MOHTaX anmnaparypbl,
MOTYT HMMETh MHOE, 4Ye€M KOpIYyC YCTpOHCTBa MOKPBITHE, NMPU 3TOM OHH JOJIKHbI
obecrieynBaTh JOCTATOYHYI KOPPO3MOHHYIO CTOMKOCTE.

OO6opyioBaHKe CHUCTeMbl CKOHCTPYMPOBAHO TakMM 00pa3om, uyToObl 0OecnevuThb
€ro BBICOKYHK) PEMOHTONPUIOJHOCTh ¥ BO3MOXKHOCTb ONEpaTUBHOW 3ameHbl. Bbixon u3
CTPOs  OTAENBHBIX YCTPOWCTB CHUCTEMbl HE TNPUBOAUT K IIOJHOH IOTepe

paboTocrnocoOHOCTH 00BEKTa HAPYHHOIO OCBELLIEHUS.

2
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Cpok ciyx6b1 06opynoBanus 10 ner.

Bpems HapaboTku Ha oTka3 He meHee 10 000 yacos.

7.2. KYJIOH-1

Moayne KVJIOH-LI sBasietcst LeHTpalibHbIM  KOHTPOJUIEPOM  YIIpaBiEHUs
OCBEILEHHWEM, COBMELIAOIUM (DYHKLIUU CBSI3U, aBTOHOMHOIO YIpaBlI€HHUs, IHAarHOCTHKH,
uHTepdelica B3aMMOAEHCTBHS C BHEILIHMMH YCTpOMCTBaMH M mNpubopamMu y4era
3JIEKTPOIHEPIMM IO  [OC/Ie0BATE/NIbHOM  I1IMHE, a  TaKkKe  KOHTpoJiepa
HECAHKLIMOHUPOBAHHOTO JIOCTYMA.

YnanenHoe ynpasnenue ocyluectsiusercs yepes [10 KYJIOH Cepsep ¢ nomolibio
OecnipoBopHoro kaHana cBsizu GSM/GPRS/3G/4G. Tlpu undbopmannoHHOM OOMeHe C
CepBEpOM TNOIAEPKUBAIOTCS OTKpPBIThIE NpoTokoja oomena MODBUS TCP, TOCT P
MDBK 60870-5.

Bo3Moxxna pabora B JokanbHOM ceTH coOcrBeHHHMKa cuctembl ACYHO wuepes
3alMieHHbId kaHan VPN.

O6opynoBanue ycranaBnupaercst Ha DIN-peliky B HOBbIe ILKa(bl YIPaBICHUs WK B
yKe CyLIecTBYIOLIMEe Ka(b.

C nomolLbl0 BCTPOEHHBIX UCIMOMHUTENBHBIX 3JIEMEHTOB LIEHTPalIbHbIA KOHTPOJIEP
KVJIOH-1] cnocobGen ymnpaBnsath 4-mMsi HE3aBUCUMBIMH TIpyNIaMH CBETHUJIbHUKOB H
auarHocTuposath Hanuuue Hanpspkenue B LIIYHO (mo 6 Ttouek xontpons). Ilpu
HEOOXOMMMOCTH YBEJIMYEHMs] KOJMYecTBa TOYEK KOHTPOIAS W HE3aBUCUMBIX TPy
ynpaBieHus: ycraHaBnuBaroTcest Mmoaynu paciuupenus KYJIOH-P (em. n. 7.3).

JlaHHBIE C TOAKIKOYEHHBIX YCTPOWCTB, CYETUYMKOB W JAaTYUKOB COOMparoTCs I10
unteppeiicam RS-485/CAN B coorBercTBUM ¢ nportokonamu obmena MODBUS RTU,
[OCT P MBK 61107 nubo mno HHBIM MNpoTOKOJaM OOMEHa IpU HaJIUYMH HX
JOKYMEHTHPOBAHHOTO  omucaHus, M  orcbulatoress Ha cepeep KVJIOH o
GSM/GPRS/3G/4G cetu. LlentpaneHsblii konTposiep moaenu KYJIOH 3apeructpupoBan

kak YCIIJI (cBunerenscTBO 00 yrBepkaeHun tuna Ne52855-13).

Koudurypauus koutposnepa KYJIOH-1] 3anucekiBaercs co croponsl [10 KYJIOH

CepBep U COIEPKUT BCe JaHHble HEOOXOAUMBIE [ aBTOHOMHON pabOThl KOHTPOJLIEPA,
26
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BKJIIOYasi TrOJOBOE paclyCaHWe BKIKOYEHHUS/OTKIIOUYEHUS! YCTAHOBOK OTKJIFOUEHHS C
TOYHOCTBIO 110 | MUHYTBI.

Mopayne  obOnajaer  aBTOHOMHBIM —~ MCTOYHHMKOM  IMMTAHUS,  [1O3BOJISHOLIMM
NETEKTUpOBaTh U CcOOOWIATh B AUCMETYEpPCKUi MyHKT 00 aBapuu nuranus B LIIYHO.
Bpemsi aBTroHOMHO# pabotsl KoHTpomnepoB KYJIOH 3aBucHT OT Mozenud W Haluuus
BHELLHETO MCTOYHMKA PE3epPBHOrO MUTaHus. BCTpOEHHBIH HCTOYHUK PE3epPBHOIO MUTAHMS
obecnieunBaer paboTy KOHTpoiulepa Ha Bpemst 10 20 MUHYT. JlaHHOrO BpeEMEHH
noctato4yHo Juis onoseleHus oneparopa ACYHO o6 aBapuu nuTaHusi, U A BHECEHMsI
COOBITUSI B MPOTOKOJ OLIMOOK. BHELIHMI UCTOYHMK pe3epBHOrO MUTaHMs ObOecrieunBaeT
paboTy KOHTpoJIIepa A0 2 4acos.

Berpoennoe 10 kontponnepa KYJIOH-L| siBasiercss crienuaiu3upoBaHHBIM IS
(GYHKUMHA yrpaBieHHs M CBSI3W, HE CIMOCOOHO WCMOJIHATH BPENOHOCHBIM KOO U He
MOJBEPIKEHO TIOMBITKAM B3JIOMa M XakepckuM artakaMm. CyliecTByeT BO3MOXHOCTb
ynaneHHoro o6Hosnenus BcrpoenHoro 10 yepes 10 KYJIOH Cepsgep.

Jnst paciuupenust BosmoxkHoctel koHTposuiepa KYJIOH-L[ B pamkax craHaapTHbIX
(GyHKUMH aBTOMATHU3aLMKM M TeJIeMeXaHUKH LLUMTOBOrOo O0OpyHOBaHUsI (BBO/-BbIBO
JIMCKPETHBIX CUTHAJIOB, TeJIeU3MEPeHHUsl) PEKOMEHyeTCsl IpUMEHEeHHe COOTBETCTBYOLIUX
monyneit pacumpenus KYJIOH (KYJIOH-P, KYJIOH-PTY, KYJIOH-PLX, KYJIOH-®).
Mcnonb30BaHKe CTOPOHHUX MOJYJied pacuIMpeHHs] BO3MOXKHO TpPH YCJIOBUM HAJIWYHUSA Y
HUX rajbBaHopasBsizaHHOro MHTep(deiica RS-485 ¢ noanepikkoil OTKphITOro MpOTOKOJIA
oomena MODBUS RTU, a raike coriacoBaHusi Habopa HH(POPMALIMOHHBIX 3JIEMEHTOB C
000 «Canapaxc.

Jns peanuzauuu GyHKUMHA MOJaMIOBOrO KOHTPOJISI HEOOXOAUMO IOJKIKOYEHHUE K
xoutpomiepy KYJIOH-1I coorBerctByromux monyneir KYJIOH (KYJIOH-IT, KYJIOH-
PJ1). OnuuroHassHO BO3MOXKHO MOAKIIOYEHHE CTOPOHHEro o0Opy/0BaHHUS MOJaMIIOBOrO
KOHTPOJISI MO OTKPLITBIM M B3aMMOCOINIAaCOBAaHHBIM MPOTOKOJAM OOMEHa JaHHBIMH.
Pemienne 06 MHTErpanuu NpUHUMAeTCs B KKIOM Cllyvyae MHAMBHUAYAlIbHO MPU HAIUYUU
00BEKTUBHOM L1e71eCO00Pa3HOCTH U TEXHUYECKOHW BOZMOXKHOCTH.

[IpoBenenue pabor no cornacoBaHuio (opmara nepegayd AaHHBIX MO OTKPBITHIM

npoTokonam obmeHa ¢ obopynoBaHueMm u [10 cTopoHHMX MpoW3BOAMTENeH, a TaKkKe o
27
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TECTHPOBAHMIO W OTJaJIke MOA00HOW KOH(Urypaluu CHCTEMBI, SBISIETCS OTAE]bHOM
YCIIyrOi, KOTOpasi JO/KHA ObITh MpeayCMOTpeHa MPOEKTHOW MOKYMEHTALMeH M yuTeHa

IMpHu COCTaBJICHHUH CMET.

7.3. KYJIOH-112

Monyne KVYJIOH-LI2 sBnsercsi UeHTpalbHbIM KOHTPOJUIEPOM  YIIpaBIIEHMs
OCBELLEHHEM, COBMELIAIOWMM (QYHKLUHUU CBSI3U, aBTOHOMHOIO YTpaBlI€HHUs, IUMAarHOCTHKH,
vHTep(deiica B3aMMOJEHCTBUSI C BHELIHUMM YCTPOMCTBAMH W TMpuOOpamu ydera
3JIEKTPO3HEPruHM MO MOCJe0BaTebHOM IIMHEe, @  TakXke  KOHTpoJuiepa
HECaHKLIMOHUPOBAHHOTO OCTYTIA.

YnanenHoe ymnpasiaeHue ocyuectsisiercs uepes I[10 KVYJIOH Cepsep uepes
nokaneHyto ceth Ethernet, ontuueckyro nunuto csszu (BOJIC), nubo GecnipoBoaHoi kaHa
cs3u GSM/GPRS/3G/4G. Ipu nHpopMamoHHOM 0OMeHe ¢ cepBepOM MO AEPIKUBAOTCS
oTKpbIThIE TTpoTokosa odomena MODBUS TCP, 'OCT P M3K 60870-5.

Bosmoxna pabGota B nokanbHOW cetH cobcrBeHHuka cuctembl ACYHO wuepes
3amvuieHHbid  kaHanm VPN. [lpuopureTHOCTh HCMONB30BaHMUSl KaHaloOB YyAaJlEeHHOTO
J0CTYyTa 3aaeTcsl NPy KOHPUTYpUPOBAHUU MOJLYJISL.

O6opynoBanue ycraHaBinuBaercs Ha DIN-peliky B HOBbIe 1IKa(bl yIpaBJI€HUs WU B
YK€ CYLIECTBYIOLIHE LIKAPBI.

C nomoIibl0 BCTPOSHHBIX UCTIOJHUTENBHBIX 3JIEMEHTOB LIEHTPaJIbHbIH KOHTPOJLIED
KVJIOH-LI2 cnocoben ynpaBisiTh 4-Ms HE3aBUCUMBIMHM TpYMIIaMHU CBETHUJIBHHUKOB W
auarHoctupoBath Hanuuue HanpsbkeHue B LIIYHO (mo 6 Touexk koutpoussi). [lpu
HEOOXOMMOCTH YBEJHYEHMS] KOJMYecTBAa TOKYE KOHTPOJISS M HE3aBUCHMBIX TIPYIIII
ynpaBieHus ycraHaBnupatoTcsi moayiu paciuupenus KYJIOH-P (cm. n. 7.3). [lanHbie ¢
MOJKJ/IFOUEHHBIX YCTPOMCTB, CYETUYMKOB M JaTYMKOB cobuparorcss nmo uHTepdeiicam RS-
485/CAN B coorBetcTBHH ¢ npoTokonamu oomena MODBUS RTU, I'OCT P MOK 61107
A10O0 MO MHBIM MPOTOKOJaM OOMeHa MpU HANMYKUK UX JOKYMEHTHPOBAHHOI'O OMMCAHHUS, U
otceutatorest Ha cepep KYJIOH no xanany yaaneHHoro aocryrna.

Kpome oatoro, kontpomiep KVYJIOH-LI2 wuMeer BCTpOeHHbIM NPUHEMHMK

GPS/TJIOHACC, obecrieunBatoiuii reorno3uiMOHMPOBaHNE MOJYJISl U TOYHOE BpeMsl JJIs
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KOPPEeKTUPOBKH BCTPOEHHBIX 4acoB. Moaynbs o01anaeT aBTOHOMHBIM HCTOYHMKOM
MUTaHKs, MO3BOJISIOLMM NETEKTUPOBATh M COOOLIATh B JUCMETYEPCKUM MyHKT 00 aBapuu
nutanus B [IIYHO.

Kondurypauus kontponnepa KYJIOH-LI2 3anucsiBaercs co cropons 10 KYJIOH
Cepsep ¥ COZEpPKHUT Bce JaHHble HEOOXOIMMBbIE /sl aBTOHOMHOM paboThl KOHTpOJIEpa,
BKJIFOYAsl TOJI0BOE paclyMcaHue BKIIIOYEHUS/OTKIIOUEHHS YCTAHOBOK OTKJIIOYEHHUS C
TOYHOCTBIO 10 1 MUHYTBI.

Berpoennoe I1O koutponnepa KYJIOH-LI2 sBasiercss crnienuain3upoOBaHHbIM IS
(QyHKLUMH ynpaBieHHST W CBsI3M, HE CIOCOOHO MCIIOJNHATh BPENOHOCHBIH KOJ M HE
NMOJIBEPIKEHO TOMNbLITKAM B3JOMa M XxakepckuM arakaMm. CyliecTByeT BO3MOXKHOCTH
ynaneHHoro ooHoneHus BerpoenHoro [10 yepes ITO KYJIOH Cepgep.

Hns  pacumpenus Bo3MokHocTed  koHTpoiulepa KVYJIOH-I12 B pamkax
CTaHJapTHBIX (DYHKLMI aBTOMATU3aLUKU U TeleMeXaHUKH LIMTOBOro o0opyaoBaHus (BBOJI-
BBIBOJl  JIMUCKPETHBIX  CHUTHAJIOB, TEJIEU3MEPEHUs]) PEeKOMEHIYeTCsl  MPUMEHEHue
cootBeTcTBYytoUX Moayiei pacumpenus KYJIOH (KYJIOH-P, KYJIOH-PTY, KYJIOH-
PLX, KYJIOH-®). Ucnons3oBaHue CTOPOHHUX MOAYJIeH pacLIUpPEHUs] BO3MOXNKHO IpU
YCIIOBUM HAlM4YWsl Y HHUX TrajbBaHOpa3BszaHHOro uHTepdeiica RS-485 c¢ moanepikkoit
oTkpeiToro mnporokona obomena MODBUS RTU, a Takke  cornacoBaHuss Habopa
nHpopmairoHHbIX 1eMeHToB ¢ OO0 «Canapakey.

Jns peanuzauuu GyHKUMH MOIaMIOBOrO KOHTPOJS HEOOXOAMMO MOAKIIOYEHUE K
koHTposnepy KYJIOH-L12 coorBerctBytommx moxyneit KYJIOH (KYJIOH-I1, KYJIOH-
PJ1). OnuuoHaibHO BO3MOXKHO TOJKJIIOYEHUWE CTOPOHHEro 00Opya0BaHMs I10JaMIIOBOIO
KOHTPOJIS MO OTKPBITBIM M B3aUMOCOIIACOBAHHBIM TPOTOKOJAM OOMeHa JaHHBIMH.
Pemienne 00 MHTErpauuy MpUHUMAETCsl B KaXKJAOM Clly4ae MHIAMBHUAYAJIbHO MPHU HAIWYUU
00BEeKTUBHOM L1e71ecO00pa3HOCTH U TEXHUYECKOW BO3MOXKHOCTH.

[IpoBenenue paboT Mo coriacoBaHWIO (opmara nepenayv JaHHbBIX MO OTKPBIThbIM
npoTtokojiam obmeHa ¢ obopynoBaHuem U [10 cTOpOHHUX NPOU3BOAMTENEH, a TAKKe 110
TECTUPOBAHUIO W OTJaAKe MNOJ00HOW KOH(UrypalUy CUCTEMbI, SIBISIETCS OTIENIBHON
YCJIyroi, KoTopasi JOJKHA ObITh IMPeAyCMOTpeHa MPOEKTHOW NOKyMEHTalMel U ydTeHa

INpH COCTaBJICHHH CMET.
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7.4. KYJIOH-P

YerpoiictBo  pacummpenus  KYJIOH-P  npenHasHadeHo  mjisi  yBesnuueHus
(yHKUMOHANBHBIX BO3MOJKHOCTEH LEHTPalbHBIX KOHTpOJuiepoB cuctembl KYJIOH.
@OyHKUMA yCTpOHCTBa 3aK/I0YaeTCs B pacIMPEeHUH KOJIMYeCTBa TOYeK KOHTPOoJist (10 16 Ha
YCTPOMCTBO), M KOJMYECTBA peNIeHHbIX BBIBOAOB (10 8 Ha YCTPOMCTBO) AJisi yBEJIHYEHHS
KOJIMY€ECTBa HE3aBUCUMBIX Ipynn ynpasienus. ObopynoBaHue ycraHaBauBaetcss Ha DIN-
peiiky B mikads! ynpasienus YBP IIYHO KVYJIOH unu B yxke cyliecTBYyOLIHE KA]LI.
YnpaBneHue yCTpPOHCTBOM M JMAarHOCTUKA OCYLIECTBISIETCS 4Yepe3 LEHTPalbHbIMI
koHTposuiep KYJIOH-LI/LI2 no untepdeiicy RS-485.

7.5. KYJIOH-PLX

YerpoiictBo pacwmpenuss KYJIOH-PLX npenna3naueHo i pe3epBUPOBaHUSA
(GYyHKUMOHANBHBIX — BO3MOXHOCTeH  koHTpoyuiepoB cuctembl KVYJIOH. ®ynkuus
ycTpoiicTBa 3akjtoyaeTcsi B oOecrieueHWM yNpaBieHusi AByMsl [yCKareiasiMu M|
UCMOJHUTENbHbIMU  Moayasimu  suHediku KVYJIOH B ciydae BeIXOga U3 CTpoOs
LIEHTPAJIbHOrO KOHTpOJUIepa, a Takke sl pealu3aldd BO3MOXHOCTH aBTOHOMHOIO
ynpasieHus ocelieHueM. OOopynoBanue ycraHaBiauBaercs Ha DIN-peliky B wmkad
ynpasienus (YBP LLIYHO KVYJIOH, IIYAXIT KYJIOH) unu B yxe CyLIECTBYHOLLME
wikadpl. YrpaBieHde U AMarHOCTHKA KOHTPOJIepa ocyllecTBiseTcs no uHrepgeiicy RS-
485 yepe3 ueHtpanbHblii koHTponaep KYJIOH-L] niu nokanbHO ¢ MOMOILLBIO KHOMOK M
DIP-nepexnioyareneii, pa3melneHHbiXx Ha koprnyce yctpoictBa. KYJIOH-PLX umeer
BctpoeHHbId npueMHuK GPS/TJIOHACC, ofecneyuBaroliyii reono3sMuUOHUpPOBaHHE
YCTPOWCTBa Uisl peanu3auuyd (yHKUMM aBTOMATHYECKOrO COCTaBIEHHUs pACIMCaHus, U
TOYHOE BpeMst 11l KOPPEKTUPOBKHU BCTPOEHHBIX YaCOB.

7.6. KYJIOH-OIIT

Yerpoiictea KYJIOH-OINIT npennaszHadeHbl 471l OrpaHUHYEHMs [IyCKOBOIO TOKa B
oaHoda3zHol MK Tpex(dasHoW ceTh ¢ HOMUHAJILHBIMM 3HauYeHUsIMM Harpy3ok ot 10 no 32
A. @OyHKUMS YCTPOHCTBa 3aKIIOYaeTCss B CHHIKEHUU paspyllalollMX BO3AEHCTBHH,
OKa3bIBaeMbIX IYCKOBbIMH TOKaMM JApaiiBepoB (MMITyJIbCHBIX OJIOKOB MUTaHUs)
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CBETOJMO/HBIX CBETHJIbHUKOB, JIEHT U JIPYIUX EMKOCTHBIX Harpy30K, Ha KOMMYTallHOHHbIE
KOHTaKThl YMpPaBISIOLIMX YCTPONCTB, a TaK e Uil UCKJIIOYEHHUS JIOXKHOro cpabaThiBaHUsI
aBroMaTnyeckux Boikiovatenei. Ycrporctso KYJIOH-OINT obGecneunBaer ynpasneHue
YPOBHEM 3aLIMTBI OT MEPErpy3KH Mo paboyemy TOKY W 3a[IepiKKOH BKIHOYEHHS KOTOpPbIE
ycranasiauBarotcs DIP nepexmtouarensiMu, pasMelieHHBIMUA Ha KOPITYyCe YCTPOMCTBA, a TaK
’Ke CHabxeHOo uHauKauuen coctosinus. O6opynoBanue ycraHaBnuBaetTcs Ha DIN-peliky B
urkadg ynpaBieHUs UK B y)Ke CYIIECTBYIOLIME IKa(bI.

7.7. KYJIOH-II

Monyns ynpasnenuss KYJIOH-IT npenHasHaueH nsisi MHIAMBUAYallbHOTO aApECHOrO
yNpaBieHUsi CBETUJIIbHUKAMU C MHTErPUPOBAaHHBIM OKOHEYHBIM YCTpoOHCTBOM Moy
PLC, nomnepxuBaromMu HWHGOPMaLMOHHBIH OOMEH MO CHIIOBBIM JIMHHAM. DyHKLMS
ycrpoiictea  KVJIOH-IT 3akntouaercs Bo B3aumopenctBuu ¢ Moaynsimu  PLC,
MOCPEACTBOM KOTOPBIX OCYLIECTBISETCS WHAWBUyalbHOE YMNpPaBIE€HUE W MOHUTOPUHI
CBETHJILHUKOB, cOOp W mepenaya AaHHBIX O pabOTOCMOCOOHOCTH M dHEPronoTpedneHuu
Ka)XI0ro  CBETHJIbHWKA B  E€IUWHYI JHCHeT4epckyro  ciyxOy. ObopynoBaHue
ycranaBnuBaetrcss Ha DIN-peliky B wikad ynpaBieHusi HapyXHbIM ocBelieHuem (YBP
HIYHO KVYJIOH) unu B yxke cyuiecTByroliue wikadbl. YaaneHHoe yrnpaBieHue u cbop
naHHbIX ¢ Moayns ocyuectsisercs ¢ [10 KYJIOH Cepsep uepe3 xontponnepsl KYJIOH-
L/L12 no unrepdeiicy RS-485.

Jlnis 3a1MThl OT MOMEX Ha JIMHUSAX dHeprocHabxeHus: TpeOyeTcs: yCTaHOBKA CETEBbIX
¢unetpoB B LIYHO u, npu HeoOX0AUMOCTH, HEMOCPEACTBEHHO HA JIMHUSIX OCBELLEHHS.

Pexomenayercss pabora ¢ MOAyNSIMM HMHAMBHMAyaibHOro ympasieHuss no PLC
npousBoacTBa «Canapakce». Moaynb KVYJIOH-IT crnocoben pabGorate ¢ MOAyJIsSIMH
MOJIaMIMOBOTO  KOHTPOJS ~ APYrMX  TpOM3BOAMTENeH, MNpu  MNOANEPKKE  HMHU
B3auMocorjacoBaHHoro nporokona PLC.

[Ipu  HeoOxommmocTu  KoMmmauus  «CaHapakc» — repejaeT  TeXHHUYECKYHo
DOKYMEHTalHMI0 JUIsi caMmocTosaTensHoro npoussoactsa PLC monynel Ha Ge3Bo3Me3nHOM

OCHOBE.

7.8. CETEBBIE ®UJIbTPbI J1JIsSI TPEX®A3HBIX CETEHA
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CereBble QpuIbTPEI NpesHa3HaYeHbl AJIs NPEJOTBPAILEHUS BIMSHUS S1eKTPHUECKHX
XapakTepucTuK Quaepa Ha npoxoxaeHue PLC-curHana mo cumoBoil JMHHM, a Takke
YCTpaHeHHUsl ~ BBICOKOYACTOTHBIX  MOMEX,  IPOM3BOJAMMBIX  TEHEPUPYIOILUM |
npeobpasyroiumM obopyroBaHueM. Y cranasnusatotes B LLIYHO.

7.9. CETEBOM ®MJIbTP AJIsI OMHO®A3ZHOM CETU

CereBoii ¢GunpTp npenHasHaueH JUls MPEAOTBPALUEHHs BIHUSIHUS HArpy3Ku Ha
npoxoxzaenue PLC curnana no cunoBoil AuHUM. YCTPOKCTBO 3alllMIAET OT MOJaBIeHHs
CUIHana BXOJHBIMH €MKOCTSIMU Harpy3Kku, ¥ OT BbICOKOYACTOTHBIX MIOMEX, MPOU3BOAUMBIX
JOTIOJIHUTEIIBHBIM TOAKIIOYeHHbIM 000pyaoBaHHeM. MOXKET HUCIOJIb30BaThCS Kak Juls
PLC-ynpaBnsieMoro cBeTUJbHHKA, MOAKIOYEHHOro Ha Bbixox Moayns PLC, Tak u s
pa3BsA3KH HeynpaBisieMoro obopyioBaHusi, noakaodeHHoro k PLC-ynpasnsiemoii TuHUM.

7.10. KYJIOH-P/1

Moayns ynpasnenuss KYJIOH-P/l npeanazHaueH s MHAWBUIYATbHOIO aipECHOI0
YNpaBleHUs CBETWIbHUKAMU C YCTAaHOBJIEHHbIMM OKOHEUHbIMM ycTpoicTBamu Moayib
PJl. KVJIOH-PJl pab6oraer B ISM guanazone 868 Mru. @DyHKUMs yCTpoHCTBa
3akitoyaercss B pabore ¢ Moaynasmu PJl, nocpeacTBOM KOTOPBIX OCYILECTBIISETCS
MHIMBUAYalbHOE YIpaBleHWEe CBETWJIbHMKaMM, cOOp u nepegaya JaHHBIX O
paboTOCIIOCOOHOCTH M JHEPronoTpedjeHUH KaKAOro CBETHIBHHKA B  E€IWHYIO
nucrieTdepckyro  cnyx0y. OOGopynoBanue yctaHaBinuaercss Ha DIN-peliky B 1wkad
ynpasneHusi HapyxHbiM ocBellieHreM (YBP LLIYHO KVYJIOH), bazosyto cranuuto P/I unu
B yXe cyllecTBywoliue wwkadpl. YaaneHHoe ympaBieHHe U cOOp HaHHBIX C MOJIYJs
ocyuectBisiercs: ¢ cepepa KYJIOH ¢ nomolupo nporpaMMHOro obecrneyeHusi CUCTEMbI
KVYJIOH uepe3 konTposiepsl no untepdeiicy RS-485.

7.11. BABOBASI CTAHLUUS P

bazoBas cranuus P/] npeana3zHavyeHa Uil MHAMBUYalbHOIO aIpECHOI0 yIipaBJieHus
CBETHJIbHUKAMH C YCTAHOBJIEHHBIMH OKOHEUHBIMH ycTpoicTBamu Monyns P/l u paboraer
B ISM nuanazone 868 Mru.

basoBast cranuus PJ] siBisieTcsi KOMIJIEKTHBIM O0OpyAOBaHMEM, BKJIHOYAIOLIUM B
cebst koutponnep KYJIOH-112, moayns ynpasnenuss KYJIOH-P/I u cnenuanu3zupoBaHHyo

aHTCHHY. (D)’HKI_IHH CTaHU MWK 3aKJiro4daeTcs B WHAWUBHUAYAJIbHOM YIIpaBJIEHHWH W KOHTPOJIE

32




CTO 61718065-002-2020

paboTel CBETHIILHUKOB, OCHalleHHbIX Moy siMi PJl. O6opynoBaHue ycTaHaBIMBaeTcs Ha
OTIOpY WJIK BEPTHKAJIbHYIO [IOBEPXHOCTh. Y AajIeHHOE YNpaBJeHHe U JUAarHOCTHKA CTAHLIUU
ocywectpisercs no cetd GSM/GPRS/3G/4G  wunu  Ethernet/BOJIC ¢ nomouisio
nporpammuoro obecneuenus cucreMbl KYJIOH. JlaHHble ¢ JOMOMHUTENBHBIX YCTPOHCTB
cobuparotcs no uHtepdeiicam RS-485 u orceuiatorcs Ha cepsep KYJIOH mno ceru
GSM/GPRS/3G/4G wunu Ethernet/BOJIC. ba3oBass cranuusi P/l umeeT BCTpOeHHbIN
npuemHuk GPS/I'JIOHACC, oGecneunBaroluii reono3uiHOHMPOBAHUE MOJYJISl U TOUHOE
BpeMsl 151 KOPPEKTUPOBKH BCTPOEHHBIX YaCOB.

7.12. KYJIOH-®

Jatuuk KYJIOH-® npenna3zHavyeH 1isi M3MepeHMsl YPOBHS OCBEIIEHHOCTH Ha
obbekTe. DyHKUHMS AaTyMKa 3aKJlo4yaeTcs B repefayd JaHHbIX 00 ocBeieHHOCTH B [10
KVJIOH CepBep nns koppekuuu rpaduka yrnpaBieHHMs OCBELIEHHWEM Ha OCHOBAHHH
MpeABapuUTe]bHO COOpaHHBIX [AaHHBIX (Hanpumep, Ui aJanTalud pexuma padoTbl
OCBeLIeHUs B CiIyYasX, KOrja YpPOBEHb OCBELIEHHOCTH CTaHOBHTCSI HW)Ke TMOPOroBOro
3HAa4YeHUs W3-3a TyMaHa, IbiMa U JPYruX W3MEeHEeHHUH OKpY Katolei cpebl)

ObopynoBanue ycraHaBnuBaercs Ha wkad ynpasneHus ocBeieHueM YBP ILIYHO
KYJIOH unu Ha yxe cywectBytowe wkagpel. Jlarauk moxer paboTaTh B pekKuUME
IUCTaHLIMOHHO-TIpOrpaMMupyeMoro otopese U yrnpasisiTh OAHONH He3aBUCUMOM IPYIIINOM
ocBeuieHus. llonydyeHue [aHHBIX, YJaJleHHOE YMNpaBleHWE M JMarHOCTHKAa JlaTyMKa
OCYILECTBIISIETCST C MOMOLIBIO TMporpamMmmHoro obecnevyenuss cucreMbl KYJIOH mno
unrepgeiicy RS-485 uepes uenrpanbhblit kontposuiep KYJIOH-LY/L2.

7.13. KYJIOH-LA

Kontponnep KYJIOH-LIA npeanazHaueH A yrnpasieHUsl 3apsi/loM akKKyMYyJIiTOPOB
OT coJiHe4HbIX Oarapeil. @DyHKUMS KOHTpoJjiepa 3akjiouyaercs B 00ecrneyeHWH
JMCTAHLUMOHHOIO YIIpaBJieHUs] U KOHTPOJsi paboThl aBTOHOMHOM OCBETUTEIbHON CHCTEMBI
(AOC) ¢ uens0 YyBeIWYEHUsT BpeMeHHM padoThbl CBETOAMOAHBIX CBETHIIbBHHUKOB
MoCpeACTBOM IUMMHPOBaHMS NMpH CHUXKeHUuW ypoBHs 3apsana. Kontponnep KVJIOH-LIA
obecrieynBaeT yajieHHOe yrpaBJieHHe U KOHTPOJb YPOBHs 3apsifia 6arapeu Mo ajropuTmy
MPPT, nuarnoctuky ee paboTOCOCOOHOCTH M KOHTPOJIS MOAKIIOYEHHBIX CBETOAMOAHBIX

CBETUJILHUKOB C TMepenaveil MHGpOpMaUUMM B eQUHYIO OucHeT4epckyro ciyxOy. s
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MOAKIIIOYEHHs] BHELLIHMX CBETUJIBHUKOB Y KOHTPOJJIEpa MPeayCMOTPEH JOTOIHUTENbHbIHA
BeIX0A  ympasieHus. (OOopynoBaHMe NOJKIKOYAETCS MPU  IOMOILIM  KJIEMM H
yCTaHaBJIMBAETCs B CleLMalu3upoBaHHbli O0kc. [laHHBIE ¢ KOHTpOJIepa OTCHUIAIOTCS Ha
cepeep KYJIOH no GSM/GPRS.

7.14. KYJIOH-/J

Monyne ynpasnenus KYJIOH-/| npennaznaueH afis peryivpoBaHUs HaMpsHKEHUs
Ha JIMHUSIX HapyXHoro ocpewieHHs. DYyHKIMS YCTPOMCTBa 3aK/IIOYAETCs B PETYJIMPOBKE
YPOBHSI SIPKOCTH Tra30pa3psi/iHbIX CBETHUJIBHUKOB C 3JIEKTPOMArHUTHBIM OamracToM u
CreLMaIu3uPOBaHHBIX CBETOJMOJHBIX CBETUJILHUKOB, MOJAEPKUBAOIIUX (YHKLHUIO
yOpaBleHUs 3a CYeT I[UJIaBHOTO peryJMpoBaHHsl HaMNpsXKeHWUsl JIMHUM OCBELLEHHSI.
JlononHuTenbHOM (QyHKUMEH MOnyJs sBIseTcs o0ecrnedeHHue «MSrKOro crapTa» MpH
BKJIIOYEHWH OCBELIEHMs W 3allluTe OT OPOCKOB 3a CHET CTa0HIW3aLMU HampsKeHHs, 4TO
MO3BOJISIET MPOIUTE CPOK cyk0bl nammn. CHH)KEHUE YPOBHS HampsiKeHus: oOecreunBaeT
9KOHOMHIO 3HepromnoTrpebnenus. OOopynoBaHWe yCTaHABIMBAeTCs Ha OMOpY WIIM
BEPTHKAJIbHYIO MTOBEPXHOCTbh, @ TaK K& MOXKeT ObIThb HHTErpUPOBAHO B LKA ynpaBlIeHHS
HapyxHbiM ocBetienneM YBP LLIYHO KVYJIOH. Y panennoe ynpasnenue u cOop JaHHbIX
¢ monynas ocywectsisercs ¢ [10 KYJIOH Cepsep uepe3 ueHTpalibHbIA KOHTPOJLIEP

KYJIOH-LI/LI2 no unrepdeiicy RS-485.

7.15. YBP LIYHO KYJIOH

Illkap ynpasnenuss YBP ILLHYHO KVJIOH sBasercss cOCTaBHBIM W3JE/IHEM,
BKItOyaroluM B cebst obopynosanue nuHeiiku KVYJIOH, kortopoe obecneunBaer
yrpaBjeHHe, KOHTPOJIb U JAUArHOCTHKY Hapy»HOTrO OCBELIEHMsI, a TaK )K€ BO3MOMXKHOCTh
paboOThl OCBeIlEHHs KaKk B aBTOMATHYECKOM, TaKk W B pydyHoM pexume. llkadsi
BBIMOJHSIOTCS [MOJ] 3aKa3, TM03TOMY CO3JaHHe ONTUMAbHONW CXEMbl YIpaBJIEHHUs
OCYILIECTBJISIETCS TMpPH MPEJOCTaBICHHMM HCXOAHbIX JaHHbIX 00 3JeKTPOYyCTaHOBKE:
OJHOJIMHEHHON CXeMbl, TeXHMYECKOro 3aJaHusi WM 3arOJIHEHHOrO OMNPOCHOro JIMCTA..
VYBP MIYHO KVYJIOH wmoryr Bkawo4aTh B ce0S CHIOBYIO KOMILUIEKTALUMIO WK

nocrapiATbcs 0e3 Hee. MHTepdelichl B3aMMOJAEHCTBUS C BHELUHUMH YCTPOMCTBAMH —
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GSM/GPRS/3G/4G, a Takxke PLC, Ethernet, BOJIC, 6ecripoBoaHo#t kaHan cBs3u 868MI 1,
LoRaWAN, NB-IoT, ZigBee, Bluetooth, Wi-Fi u T.11.

[I{uToBoe obopyaoBaHHE MOXET ObITh MCIOJHEHO B KOpIycaX pa3fiu4HbIX THIIOB:
METaJUIMYeCKOM, TJIaCTUKOBOM, M3 OLMHKOBAaHHOTO MeTalljla MM B aHTHUKOPPO3UHHOM
KOpIyce U3 HepiKaBelolllel CTalli, yuuTbiBas HeoOXoauMble yciioBus Ha oObekTe. Llkadsl
MOTYT TIOCTaBJIATbCS B BapuHaHTax C KperyleHWeM Ha ONopy WM [AJis HaloJbHOU
ycTtaHOBKU. Bce mkadbl Moryt ObiTh 00OpyAOBaHbl MPOTHBOINOXKAPHBIM AAaTYHKOM H

JaTyukoM OTKpbITUs aABepH (3awmta ot HC/I). [bineBnaro3amura He meHee [P 54.

8. MOAYJIM HHAUBUIYAJIBHOI'O YIIPABJIEHUS OIl1

8.1. baok ynpaBaenusi Moayas PLC

Yerpoiicteo Moayns PLC npenHasHaueHo [jisi ynpabjieHHs, AMMMHUPOBAHMS W
KOHTPOJISI CBETHJIbHUKOB, uMerolux uHtepdeic ynpasnenus 0-10B/1-10B/PWM/DALI
Mo JIMHUW 3JeKTpornepeaady C HCMOJb30BaHHEM TEXHOJIOTMU TMepelayd JaHHbIX [0
CUJIOBBIM JIMHUSIM.

ObopynoBaHue ycTaHABIMBAeTCs B KOPIYC CBETHUJIbHHKA WM B CTOJIO Hapy)XHOTO
ocBewleHusi. [logkmodeHwe K MOIYNO B 3aBUCHMOCTH OT MOAM(HUKALMH MOXKET
obecrnieunBaThCcsl KaKk € MOMOLIBIO pa3zbema, TaKk W NPOBOAOM. BKiItoueHue-OTKIIoUYeHHe
CBETWJIbHUKA obecrneyuBaeTcss BCTPOGHHBIM B MOJYJb pese, a WHAUBUAYaJIbHOE
ylpasjieHHe J1paiBepoM CBETUJIbHHUKA, B 3aBUCUMOCTH OT MOAU(HUKALIWH, OCYLLECTBIISETCS
no wuHtepdeiicam  0-10B/1-10B/PWM/DALI.  Taxxke  BO3MOXKHO  yNpaBieHUE
CBETHJIBHUKOM [10 CHIHAJly MOJAKJIIOYEHHOr0 K MOJIYJIIO AaTYMKa ABH)KEHUS CTOPOHHEro
MPOU3BOUTEIIS.

Monyns PLC obecneyrBaeT MOHUTOPHUHI CAEAYIOLIMX MapaMeTpoOB CBETHUJIbHUKA:
HanpspKeHWe THMTaHUs, TOK TMOTpeOlieHus, TeKyllas MOIUHOCTh, NMOTpebJeHHas 3Heprus
HapacTaroLMM UTOrOM, Yachl paboTHI.

YnaneHHoe ynpasieHue U cOOp AaHHBIX C MOAYJSI OCYIIECTBJSIETCS MO JIWHUH
anektponepenad ¢ [0 KYJIOH Cepsep uepe3 koutpomiep KYJIOH-LI/LI2 u monynb
ynpasiaenus KYJIOH-II.
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Hns monroroBkd obbekTa K MpOBeACHHIO paboT MO MyCKO-Hanajake Mpu
KOMIUIEKTallM¥ M MOHTa)X€ Ha OOBEKTE OCBETHUTENILHOrO 000pyH0BaHHMs HEOOXOAUMO
cTporoe cobsoaeHue TpeGoBaHUN MO MapKUPOBKe M (PUKCALMU JaHHBIX O COOTBETCTBUH
ID nomepa Monyns PLC, ycTaHOBIEHHOrO B CBETHUJIbHUKE, HOMEPY OIOPbl Ha y4yacTKe

aBTOJOPOTH.

8.2. baok ynpasaenusi Moayas PLC NEMA

YerpoiictBo Monyns PLC npenHazHaueHo Anst ymnpaBieHMs, TUMMHMPOBAHHS U
KOHTpPOJISl CBETUJIBHUKOB, UCMOJNB3YIOLINUX S- UK 7- KOHTakTHbINA pazbeM NEMA C136.41
U umerowux  uHTepdeiic  ynpasnenus  0-10B/1-10B/PWM/DALI no  auHuuU
3JIeKTporiepeiay C UCMOb30BAHUEM TEXHOJIOTHH Nepeiaun JAHHBIX 0 CUJIOBBIM JIMHUSM.

ObopynoBaHMe ycTaHaBIMBAETCs Ha KOPIYC CBETHJIbHUKA OCHALLEHHOro S5- uiu 7-
KOHTakTHbIM pazbemMoMm NEMA C136.41. [Tomumo 3toro, Moayns PLC NEMA umeer
BcrpoeHHbld  npueMHuKk GPS/TJIOHACC, obecnieuuBatoiivii reono3MUMOHUpPOBaHUE
MOJYJiE U TOYHOE BpeMs Jil KOPPEKTUPOBKH BCTPOEHHBIX 4acOB, U aKCEIepOMETp Ul
W3MEPEHUM YPOBHS BUOpaLMi, YCKOpPEHUH U yIJla HaKJIOHa.

BxiroueHne-oTKIIOYEeHHE CBETHUJIbHUKA 00eCreuuBaeTcss BCTPOEHHBIM B MOZYJIb
peie, a MHAMBUAYyaJIbHOE YNpaBlieHWe [paliBepOM CBETUJIbHHMKA, B 3aBUCUMOCTH OT
moaudukauuu, ocyiuectsusercs no wuHtepdeiicam 0-10B/1-10B/PWM/DALI. Takxe
BO3MOXKHO YIpaBlieHHe CBETHJIbHUKOM [0 CHUTHAly MOAKIIOYEHHOrO0 K MOAYJKO JdaT4yHKa
IOBUIKEHUSI CTOPOHHEIO MPOU3BOAUTESI.

Moayne PLC NEMA ofecneurBaeT MOHHUTOPHUHI CIEAYIOLUMX [apaMeTpoB
CBETHJIbHMKA: HalpsHKEHWEe TUTaHusl, TOK MOTpebseHus, TeKyllas MOIIHOCTb,
noTpeOaeHHast 3HEPrusi HapacTaloOLLUM UTOTOM, Yachl paboThI.

YnaneHHoe ynpaBieHue W cOOp AaHHBIX C MOAYJS OCYLUECTBISETCS M0 JIMHUM
anextponepenady ¢ [10 KYJIOH Cepsep uepe3 kontposmiep KYJIOH-LYLI2Z u moayns
ynpasnenus: KYJIOH-IT.

8.3. baok ynpasaenuss Moayas P/{

Ycerpoiicteo Moayas P/l npenHasHaueHo Uil yMOpaBlIEHWss UM KOHTPOJIs

CBETHJILHMKOB, uMetox uHTepdeiic ynpasnenuss 0-10B/1-10B/PWM/DALI  no
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pamiokanany ISM guanaszona 868/915 MI'u. OnuuonansHO MOXeT paboTaTh 110
npotokony LoRa (LoRaWAN). ®ynkius Momysst 3akio4aercs B JAMMMHMPOBAHHH,
WHJMBUIYalbHOM  yNpaBIE€HUH, IUArHOCTUKH CBETUJIBHUKOB M  OMOP OCBEIICHHS.
ObopynoBaHue ycTaHaBIUBAeTCs Ha KOPIYC CBETHIIbHHKA C HMcronb3oBaHuemM NEMA
pasbemMa WM yepe3 oTBepcTve B kopmyce. [loakmioueHne K MOIYJIHO, B 3aBHCUMOCTH OT
mMoaM(puUKaLMu, MoxeT obecreuuBaTbesi Kak ¢ nomoubio NEMA pasbema, Tak u
MPOBOJIOM.

BxkitoueHune-BbIK/IIOYEHHE CBETHJIBHUKA O0OeCreYyrBaeTcss BCTPOEHHBIM B MOJYIlb
peie, a MHAUBUAYalIbHOE YIpaBJieHHE ApaliBepOM CBETUJIbHUKA OCYIIECTBJISIETCS 10
untepgeiicam 0-10B/1-10B/PWM/DALI. Takxe BO3MOXHO YIpaBlieHHE CBETHILHHUKOM
[0 CUTHaly MOJAKJIOYEHHOIO K MOJYJIO AaTyMKa ABWKEHHS] CTOPOHHETO MPOW3BOIUTEIS
WM BCTpoeHHoro Qoroaaryuka. Mopayns PJI  umeer BCTpOEHHBIH MNPUEMHUK
GPS/TJIOHACC, ofecnieunBaroliii JaHHbIE O KOOpAWHATaX YCTPOMCTBa M BCTPOEHHBIN
aKcellepoMeTp JJisi U3MEepeHUi ypoBHs BUOpaLMii, YCKOPEHHH U yrila HaKJIOHa.

Mopyne PJ] obecnieurBaeT MOHUTOPHHI CIEAYIOLIMX MapaMeTpPOB CBETHJbHHKA:
HanpsDKeHWEe THMTaHUs, TOK MOTpeOeHus, TeKyllas MOILHOCTh, MoTpebGieHHass dHeprus
HapacTaroLUM UTOTOM, Yachl paboThl.

YnaneHHoe ympaBieHWe W cOOp JaHHBIX C MOAYJS OCYLIECTBISIETCs 110
panuokanany ¢ [1O KVYJIOH Cepsep uepe3 xoutpomtep KYJIOH-LY/LI2 u moaynb
ynpasnenus KYJIOH-PJL.

8.4. baok ynpaBaenuss Moayas LIM

Moayne 1IM npenHasHayeHO JJisi YNpaBle€HWST M KOHTPOJS CBETHJIbHUKOB,
uMerolux uarepdeiic ynpasnenus 0-10B/1-10B/PWM/DALI no cetu GSM/GPRS/3G/4G
(omunoHanbHOo 1O  TexHosorun NB-loT). ®ynkuus wMoxyns 3akirodyaercs B
AMMMHMPOBAHWM, WHIWBHIYaJbHOM YTIpaBIE€HWH, AMArHOCTHKE CBETUJIBHUKOB M OIOp
ocBeuieHus. K Moaynio 1IM 4epe3 AMCKPETHBIA BXOJ MOTYT IMOJAKIHOYATHCS JaTYHUKH
JIBHKEHHSI CTOPOHHHMX mpou3BoauTeneid. OOOpyaoBaHHWEe YCTaHABIMBAeTCs Ha KOPIyC
cBeTW/IbHUKA C ucronb3oBaHuemM NEMA pa3sbema unu Zhaga paszpema, a Takke uepes
otBepcTHe B Kopmyce. [ToakntoueHne Kk MOyJIO, B 3aBUCUMOCTU OT MOAU(HKALIUH, MOKET

obecrieunBatbcsi Kak ¢ nomoubio NEMA pasbema, Zhaga pasbema, Tak ¥ IPOBOJIOM.
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BkiroueHune-BhIKIIIOYEHHE CBETHIIBHUKA 00ecrnevynBaeTcs BCTPOEHHBIM B MOAYJb peje, a
WHIMBHyalbHOE yIpaBlieHUe JpaliBepoM CBETUIILHHKA OCYLIECTBIISIETCS Mo uHTepdericam
0-10B/1-10B/PWM/DALLI.

B03MOXHO ynpaBieHHEe CBETHJIBHUKOM [0 CHUTHANly MOJKIIOYEHHOTO K MOJIYJIO
JaTyuKa ABHIKEHHUSI CTOPOHHErO MPOU3BOMTENS UK BCTPOEHHOTO (oTonaTyrka. Moayib
LIM umeer BctpoeHHblH mnpuemMHuk GPS/TJIOHACC, oGecneuuBaroiiuii aaHHbE O
KOOpJMHATax yCTPOWCTBA, TOYHOE BpeMs s KOPPEKTUPOBKHM BCTPOEHHBIX YacoB U
aKCcesIepoMeTp 1Sl U3MEpPEeHHH ypoBHS BUOpaluii, yCKOpeHHH 1 yriia HaKJIoHa.

Moayns LIM ofecneurBaeT MOHUTOPUHI CIEIYIOLIMX apamMeTpOB CBETHILHHUKA:
HaNpsDKEHUEe MUTaHUs, TOK MOTpeOsieHMs, TeKyllas MOLIHOCTb, NOTpeOseHHast 3Heprus
HapacTaroLUM UTOTOM, Yachl pabOTBhI.

Y nanennoe ynpasrneHue U cOop gaHHbIX ¢ Moays ocyuectsisercs ¢ [10 KYJIOH

Cepsep.

9. JOINOJHUTEJBHOE OBOPY/1I0OBAHHUE

9.1. KYJIOH PTC

Hatuuk  KVYJIOH-PTC npenna3HaueH Uit JAMCTAHLIMOHHOIO — M3MEpPEHHs
TemriepaTypbl. DyHKOMs JarTyuka 3akJio4yaeTcs B JUCTAaHLMOHHOM  W3MEPEHHH
TeMIIepaTypbl JOPOXKHOTO MOJIOTHA, Pa3JMYHBIX MOBEPXHOCTEH U OOBEKTOB, a TAKKE s
nepeaadd M3MEPEeHHbIX AAaHHBIX B €IMHYIO AUCMEeTYepCKyro ciyxk0y. JlaTumk Moxer
3aKpEeTIAThCS Ha BePTUKAIbHYIO MOBEPXHOCTh WIIH yCTaHaBIMBaThCS
Ha CMeLMaIM3UPOBaHHYyI0 I1uTaHry. [lojiyuyeHWe MAaHHBIX, yJAajleHHOE YMpaBlieHHE MU
NUarHOCTUKA JaTYMKa OCYILIECTBIISETCs ¢ MOMOLLBIO porpaMMHoro obecneuenus KYJIOH
WJIK CHUCTEM CTOPOHHHUX Npou3Boautesneil. CobpaHHble ¢ AaTYMKOB JaHHbIE IEPENAIOTCS 10
uaTepdeiicy RS-485 (MODBUS RTU) u otcwinatorcss Ha [10 KYJIOH Cepsep no
GSM/GPRS/3G/4G unu Ethernet mocpenctBom koutposuiepos cuctemsl KYJIOH.

9.2. KYJIOH-BA

Kamepa untepBanbHoi cbeMku KYJIOH-BA npeanasnayena ais poroHabt01€HuUS
M OLEHKH OCBEILUEeHHOCTH. DYHKLHMS Kamepbl 3aKitoyaeTcs B cOOpe M mepejade AaHHBIX B

eIUHYI0 AMcreTdyepcKyro ciyxOy myrem (oTorpadupoBaHusi U U3MEPEHUN SPKOCTH Ha
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KOHTposipyeMom yuactke. COOp naHHBIX OCylIecTBAsSETCs MyTeM (oTorpadupoBaHus
SKCILTyaTHPyeMbIX 00bEKTOB BCTPOSHHON KaMepoil, H3MepeHHe SIPKOCTH OCYIECTBISETCS
Onarogapss BCTPOEHHOMY B KaMepy SpKOMepy, a MOJIKIIOYEHHE JONOJHUTENBHBIX
naturkoB cucrembl KYJIOH ocyuiecTBisiercss 6i1arofapss HHTETPUPOBAHHOMY B Kamepy
uHtepgeiicy RS-485. ObGopynoBaHue ycTaHaBIWBAeTCs HAa OMOPY, BEPTHKAIbHYIO
MOBEPXHOCTh MIJIM IUTAHTy. YJalleHHOe YIpaBjleHHe OCYILEeCTBiseTcs ¢ momoiuso [10
KVJIOH Cepsep. M3obpaskenus, nony4yeHHble ¢ KaMepbl, B Buae (ororpaduii BEICOKOro
paspelleHusi, ¥ JaHHble C MOAK/IIOYEHHbIX JaTYMKOB cobuparoTes no uHrepdeiicy RS-485
1 orceuatores B [10 KYJIOH Cepsep no kanany GSM/GPRS/3G/4G wnu cetu Ethernet.

9.3 KYJIOH-T

Hatunk KYJIOH-T npeanasnauen s obecrnedeHuss mMeTeousmepeHuit. OyHKLUs
JaTYuKa 3aKII04YaeTcss B M3MEPEHUM TeMIepaTypbl, OTHOCHUTEIbHOM BIaKHOCTH M
aTMOC(epHOro JaBieHMs, a TakKe Ui Mepeiadyd M3MEPEeHHbIX J[JaHHbIX B EIUHYIO
AUCTeTyepcKyro ciyk0y. JlaTuuMk MOXKeT 3aKpersiTbCsi Ha BEpTHUKA/IbHOW [OBEPXHOCTH
WJIM yCTaHAB/IMBATHCS B CMELIMATIM3UPOBAHHBIN 3aLIUTHBIN KOXKYX, KOTOPBIM TaKKe MOXKET
OBITH pa3MellieH Ha BEePTUKAJIbHOW MOBEPXHOCTH, onope Wi wranre. [Tonyuenune naHHbIX,
yaaneHHoe ynpaBieHue W auardoctuka aaruuka ocyuiectsiasercs ¢ [10 KYJIOH Cepsep
WJIM CUCTEM CTOPOHHMX rpousBoautTesneid. CobpaHHble ¢ 1aTYUUKOB JAaHHbIE [TepeJatoTcs 110
untepdeiicy RS-485 (MODBUS RTU) u orceuiatorcs Ha [1IO KVYJIOH Cepsep no
GSM/GPRS/3G/4G unu Ethernet nocpenctBoM koHTposuiepoB cuctemsl KYJIOH.

9.4. KYJIOH-PTY

YerpoiictBo paciuupenuss KYJIOH-PTY npennaznaueno ans obecrieueHus rnpuema
CUTHAJIOB TeJIECUrHANM3alUM, TeleyNnpaBleHus, a TakKe TeneusmepeHun. DyHKUusA
KVJIOH-PTY 3akntouaercs B TeleUM3MEPEHHM TEKYIIMX W WHTErpajbHbIX 3HA4YCHHMH
nmapaMeTpoB, TAKWX KaK TOK, HarpspkeHue, dactora, KOd((ULMEHT MOIIHOCTH B
Tpex(da3HOW TPeXNpPOBOJHOW W  YETHIPEXIPOBOJHOW CETAX MEPEeMEHHOro  TOKa,
AKTUBHOM/pPEaKTMBHOM/MOMHOM MOIIHOCTH, @ TaKXe TeJIeCUrHalu3alul JUCKPETHBIX
COCTOSIHMM Ha 00BbeKTe W TejeymnpaBieHUHW OOBeKTamMu, MyTeM IMepenadyd AaHHbIX [0
KaHajlaM CBSI3H TelemMexaHudeckoi cetu. O0opynoBaHue ycraHaBiuBaeTcs Ha DIN-periky

B BbICOKOBOJIbTHBIE SYeMKHM WM B wWKa(bl TeleMeXaHUKH TpaHC(HOPMATOPHbIX
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MOJACTaHLMHU. YTpaBlieHUE yCTPOMCTBOM M AMarHoctuka ocyiectsiusercs ¢ [10 KYJIOH
Cepsep uepe3s uenTpanbHblil kontpoutep KYJIOH-L/LI2 no untepdeiicy RS-485.

9.5. KYJIOH-U

Jlaturk uHTeHCHBHOCTH popoxkHoro naswxkenuss KYJIOH-WU]J] npennasuauen s
cObopa MJaHHBIX O KOJIMYECTBE M THUIIE TPAHCMOPTHBIX cpencTB. DYHKLMS JaTYUKa
3aKiaroyaercs B oOpaboTke uWHGpOpMALMM O TPAaHCTIOPTHOM I[IOTOKE C IMOMOLIBIO
BCTPOGHHOIO  BBICOKOYACTHOTO pajapa ¢ TMOCHENyHIIIMM YYeTOM  KOJHYEeCTBa
TPaHCIOPTHBIX CPEACTB, MPOE3KAKLIKUX N0 nosocam (1o 6 mnomoc), U Kiaccuduxkanuen
[poe3XKawllero TpaHcnopra mno 6 karteropusiM. [lonyuyeHwe HAaHHBIX, yIaleHHOE
ynpaBieHWe M auMardHoctuka gatdyvka ocywectsisercs ¢ [I0 KVYJIOH Cepsep
MOCPEACTBOM BCTpoeHHOro wmojema mno cetd GSM uiam cuctemMaMu CTOPOHHHUX
npousBopuTeneid no uaTepdeiicy RS-485 (MODBUS RTU). O6opynoBanue MOXKeT ObITh

YCTaHOBJIEHO Ha OIOpY, BEPTUKAIIbHYIO MOBEPXHOCTb UM LITAHTY.

Bce anmaparnsie komnoHeHTsl ACYHO KVYJIOH cnocoGusl  paborats B
WHIyCTpUaibHOM auanazoHe temmneparyp (-40 - +70 C), npu OTHOCUTENBHOH BIIAXKHOCTH
0-95%. YcrpoiicTsa, npeaHa3HaueHHbIe A7 YCTAHOBKH B LIKadbl HAPYIKHOIO OCBELIEHMS,
MMEIOT cTerneHb 3aluThl He MeHee [P20. YcrpoiicTBa, mpeqHa3sHaueHHbIe AJsi paboThl HaA
OTKPBITOM MECTHOCTH, MMeIOT cTeneHb 3amuTel [P65 (IP66 no sampocy).KommuektHbie

wkadbl yIpaBieHUsi UMEIOT CTeNeHb MblieBnaro3aluTsl He Huxke IP54 (IP65 no 3anpocy).
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10. TEXHOJIOTUYECKHUE MPOLUECCHI TIPOU3BOACTBA

TexHONOrMUeCKuii MPOLEce H3roTOBJEHUs YCTPOMCTB yrpaBieHus (MoayJeit) npeacrasinen Cxeme 2:
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Cxema No2

TexHoMOrMueckuii MPoOIece H3roTOBICHHS KOMILIEKTHBIX yeTpoiicTs ynpasienus (YBP IIYHO KYJIOH) npencrasnen na cxeme Ne3:
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11. TPEBOBAHMUS K BE3OIIACHOCTHU

11.1 ACYHO KVYJIOH ckoHCTpyHpoBaHa W M3rOTOBJIEHA TaKMM 06pa3oM, YTO B
HOPMAJIbHBIX YCJIOBHMSX W IPH BO3HWKHOBEHWH HEUCIPABHOCTEH OHA HE MpEACTaBIIseT
OINaCHOCTHU U1 00CITy)KMBAIOLLETrO MepcoHana.

11.2 Koncrpykuus yctpoiicts coorBercTByeT Tpeboanusm [[OCT P 51321.1-2007,
"ITpaBun ycTpoiCTBa 3JEKTPOYCTaHOBOK".

11.3 B skcnnyaTauMOHHOM JOKYMEHTAalLlMH, MOCTAaBNseMONd BMECTE C CHCTEMO,
npeabsBieHbl TpeOoBaHUsl (MpaBuiia), MO3BOJISIOLIKME TMPEAOTBPATHTL BO3HHKHOBEHHE
OMACHBIX CUTYaLUH MPHU MOArOTOBKE U SKCIUTyaTallUH.

11.4 Jluua, nomylieHHble Ans pabOThl NPU NMPOU3BOACTBE MPOAYKUWH, HOJIKHBI
MMETb MPO(ECCUOHANIBHYIO MOArOTOBKY, COOTBETCTBYIOLLYIO XapakTepy pador.

11.5 YcnoBuss npousBoacTBa JOMKHBI  yaoBneTBopsite Tpebosanusim ['OCT
12.3.002, I'OCT 12.1.004, 'OCT 12.1.007 u I'OCT 12.1.005.

11.6 PaGoune mecta JOMKHBI OBIT 000pYIOBaHBI B COOTBETCTBHM C
tpeboBanusimu ['OCT 12.2.032 u 'OCT 12.2.033.

11.7 Beinonuenue tpebGoBaHUN TEXHUKHU 0€30MaCHOCTH AOHKHO obecreyuBaThHCs
COOMIOEHUEM COOTBETCTBYIOLIMX YTBEPKAEHHBIX MHCTPYKUMN M MpaBuil MO TEXHUKE
0e30MacHOCTH P OCYLIECTBIIEHHH padoT.

11.8 Bce paboTaroiue no/mkHbl NpoiTH o0ydyenue 6esonacHoctu Tpyaa no 'OCT
12.0.004.

11.9 Bce paboThl, cBsi3aHHBIE C MPOM3BOJCTBOM, MPOU3BOAATCS B IMOMELLEHUH,
OCHaLLEHHOM NMPUTOYHO-BHITSHKHOM BeHTUsuuer no 'OCT 12.4.021, obecneunBarolei
COCTOsIHUE BO3AyLIHOMU cpefbl B coorBeTcTBUM ¢ ['OCT 12.1.005.

11.10 [Tomelenuss ocHalleHbl cpeacTBamu noxaporywenus no ['OCT
12.4.009.

11.11 [Tpou3BOACTBEHHBIH MepcoHan, MNpH HEOOXOAUMOCTH, MNPUMEHSET
cpencTBa HHAMBUyanbHOH 3awmTel o 'OCT 12.4.011.

11.12 OO61ue TpedoBaHus K dnekTpodeszonacHocty - no [[OCT 12.1.019.

11.13 Kourtpons TpeboBanuii anekrpodesonacuoctu - no 'OCT 12.1.018.

11.14 Tpeboanus k noxapHo# 6e3onacuoctu — no 'OCT 12.1.004.
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LIS [ToxxapHas 6e3onacHOCTh oOecreunBaeTcs, Kak B HOPMaabHOM, TaK U B
aBapUHHOM pexuMax paboThl.

11.16 PaboTel 1m0  TeXHHYECKOMY  OOCIY)KMBaHMIO  BBIMOJIHSIOTCS B
COOTBETCTBHMHM C TPeOOBAHUS IKCITYaTaLlUOHHOM J1OKYMEHTALIUH.

11.17 OTx0abl MPOU3BOACTBA MOAJIEKAT YTUIU3ALIMH.

11.18 JI71s1 3a1U Tl OT KOPOTKOI'O 3aMbIKaHHUsl, IPH HEOOXOAUMOCTH, 1OJIAKHBI
NPUMEHSTECS aBTOMAaTHYECKHUE BBIKIIIOYATENH, TJIaBKUE MPEAOXPAHUTENM WIIA TO U Ipyroe
OJIHOBPEMEHHO.

11.19 B npouecce usroroBneHus wkadoB peryisipHblie MoOOUYHbIE MPOTYKThI
U TBEP/IbIE OTXO/1bl HE 00pa3yloTCsl.

11.20 Marepuanbl, HCHOJNb3YEMbIE TMPH H3TOTOBIEHUM CHUCTEMBI, HeE
MPeACTaB/SIOT OMACHOCTH [UIsl )KU3HM, 3[A0pPOBbS JIOJEH M OKpYXKalollle cpelibl Kak B
npoliecce JKCIUTyaTallui, TaKk M MO0Cje OKOHYAaHMUS CpoKa 3KCIUTyaTallMu U MOAJIeXKaTb
YTUJIU3ALUK OObIYHBIM JJIs MTO0OHON NMPOLYKLMH MOPSIKOM.

11.21 KOHCTpyKLHMS YyCTPOHCTB HE COAEPKUT XMMMUYECKHM M pajHaliOHHO-
OMacHbIX KOMIIOHEHTOB.

11.22 [lo wucreueHun cpoka CciyxObl YCTPOWHCTBA YTHUIM3UPYIOTCS IyTEM
pa300OpKH B COOTBETCTBUU CO CIEAYIOIMMH A0oKyMeHTaMu: Denepanbhblii 3akoH Ne 41-03
or 26.03.1998 «O nparoueHHbIX MeTallaX M JApParoleHHbIX KaMHsX»;, «Meroanka
npoBe/eHus paboT M0 KOMIUIEKCHOW yTHIM3aLMKU BTOPUYHBIX JPAroleHHbIX METAIIJIOB U3
OTpaboTaHHBIX CPeACTB BbIYMCIUTENBHONW TexHukuW» (ytB. Toc. Kom. P® mo

TenekoMMmyHukauusam (ot 19.10.99).

12. TPEBOBAHUS K MAPKUPOBKE
YerpoiictBa ACYHO n0/kHBI KUMETh MaPKUPOBKY C YKa3aHHUSAMM:
12.1 HauMeHOBaHMS MPEANPUATUSA-U3TOTOBUTENS U (MIK) €ro TOBApHOIO 3HAKA;
122 ycnoBHOro o603HaueHusl yCTPONCTBA,;
123  popna Toka;
124 HOMHHAJIBHOIO TOKA Harpy3KH;

12.5 3Haka COOTBETCTBHS,
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126 3aBoxckoro Homepa U Mecsilia, 'ola H3rOTOBJICHHUS;

12.7  crenens 3awuThl ycrpoiict no [OCT 14254,

128 o00o3HaueHHe HACTOSIINX TEXHUYECKHUX YCIOBUI;

129 TpancnoprHas mapkupoBka - no ['OCT 14192 u 'OCT P 51474. Ha Tape
JIOJDKHBI OBITH HaHECEHbl 3HAKHU, COOTBETCTBylollMe 3HadeHusM: "Bepx"; "Xpynkoe,
octopoxHO"; "bepeub oT Bnaru". MapkupoBKa A0/KHAa HAHOCUTBCSI YepHOM HECMbIBAEMOi
M HECTUpaeMOM Kpackoil no Ttpadapery, THnorpadckum crnocobom, LITeMIleieBaHUueEM,

npoaaB/IMBaHUEM, MapPKHPOBOYHBIMHU MallHHaAMH.

13. YINAKOBKA

13.1 KoHcepBauuu ycTpoicTBa HE MOAJIEXkaT.

13.2 VnakoBka ycTpoicTB aomikHa npousBoautses no ['OCT 23216 ans ycnoBuid
XpaHEHHUsl U TPAHCIIOPTUPOBAHUS U JIOITYCTUMBIX CPOKOB COXPAHSIEMOCTH.

13.3 VYnakoBouHble Marepuajibl JIOJDKHbl COOTBETCTBOBAaTb TPeOOBAHUAM
Texuuueckoro Pernamenta Tamosxxennoro Cotoza TP TC 005/2011 «O Oe3onacHocTH
YIIaKOBKH.

13.4 CoyeraHue BUIOB U BapUAHTOB TPAHCIIOPTHOM Tapbl C TUIIAMU BHYTPEHHEH
ynakoBku o 'OCT 23216.

13.5 TexHuyeckass U TOBapOCONMPOBOAUTENIbHAS JIOKYMEHTALMs JOJIKHA OBbITh
yrnakoBaHa B MaKeT W3 TMOJMATUIEHOBOH IUIEHKHM B COOTBETCTBUU C TpeOOBAHUAMHU
Texuuueckoro Pernamenta TamoxenHoro Coroza TP TC 005/2011 «O Ge3onacHOCTH

YIIAKOBKHW», UJTH MTOCTABJIATHCS oe3 YINaKOBKH I10 COTjlaCOBaHUIO C 3aKa34UuKOM.

14. IMPABUJIA IIPUEMKH

14.1 TlpaBuna mpuUeMKH YCTPOMCTB [OJDKHBI COOTBETCTBOBATb TPeOOBAaHHUAM
[TOCT P 51321.1 ¢ nononHeHUsAMH, U3JIO)KEHHBIMH B HACTOSLLEM paszere.

14.2 VYcTpoiicTBa CUCTeMbl  JIOJIXKHbI ObITh MPUHATHI OTIEIOM TEXHHYECKOrO

koHTposist (OTK) npennpusiTusi-u3roToBUTENS.
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14.3 [lns mnpoBepkH  COOTBETICTBHS  YCTPOMCTB  CHUCTEMBI  TpeOOBaHUSM

TEXHUYECKUX YCIOBHH YCTAaHABIMBAIOTCS CIlEAYyIOIIMe KAaTErOpHH KOHTPOJIBHBIX

UCTIBITAHUM
14.3.1 MPUEMO-CAATOUYHBIE;
14.3.2 NepPUOIUYECKHE;
14.3.3 TUIIOBBIE.

IIpuemo-caaToyHble HCNIBITAHUS,

14.3.1.1  Tlpuemo-cnaro4yHble MCIBITAHMA NPOBOAAT HAa KaXAOM YCTPOWCTBE
rocJie ero cOOpKH MM Ha KaK10W TPaHCTIOPTHOU CEeKLIMH.

143.1.2 Ecau npu npuemMo-cAaTOUHBIX MCHBITAHUSIX OyAeT yCTAaHOBJIEHO
HECOOTBETCTBUE YCTpPOHCTBA XOTsI Obl OJHOMY MYHKTYy TpeOOBaHMH HACTOSILLErO
craHjapra, usaenue opakyercs.

14.3.1.3 Ilocne yctpaHeHus 0OHapyKE€HHbIX HECOOTBETCTBHI yCTPOUCTBO BHOBb
MO/IBepraeTcs MpueMo-CAaTOUHbIM UCIILITAHUSIM B MIOJTHOM OOBbeMe.

14.3.1.4 VYcrpolcTBa CYMTAIOTCS BBIACPXKABLUMMHW HCIBITAHWS, €CJIM 110 BCEM
BUJAM MPOBEPOK W MCIBLITAHWN MONyYeHbl Pe3yNbTaThl, YAOBIETBOPSIOLINE TPeDOBAHUIM
TEXHUYECKUX YCIIOBHMA.

14.3.1.5 JIns OKOHYaTeJbHO IMPHUHSATOW MNPOAYKLMH MPOU3BOJAAT OTMETKY O
npyUeMe YroJHOMOUYEHHbIE JIHlia, B NacropTe W3elusl.

[lepuoauyeckHe HCNbITAHHA.

14.3.2.1 MHcneiTanus npoBoasiTcs B cooTBeTcTBUM ¢ TpeboBanusmMu ['OCT P
31321

14.3.2.2 HcnplTaHWsIM TOJABEPraloTCcsl yCTpoicTBa (MO OJHOMY W3 KaXAoH
NapTHU, U3roTOBJIEHHOM He OoJsiee, yem 3a 2 mecsla A0 CpOKa NMPOBEAECHHUsI MCIbITAHUM,
YCTAHOBJIEHHOTrO rpaduKoM), MpolUelIHe MPHEeMO-CAAaTO4YHbIE HWCIbITAHUS, TPUHATHIE
OTK npeanpusTHs-u3roTOBUTES.

14.3.2.3  Pe3ynbTaTbl UCIIBITAHWH BbIlIeyKa3aHHbIX 00pa3lloB pacnpoOCTPaHsIHOTCS
Ha BCHO CEPHIO YCTPOMCTB.

14.3.2.4  HcnelTaHus npoBOAATCS OAUH pa3 B 36 MecsLEB.

14.3.2.5 Tlpu nony4yeHUW HEYHOBJIETBOPUTENbHBIX Pe3ylbTaTOB XOTS Obl 10
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OIHOMY H3 rnokasarenem NPOBOAAT MOBTOPHBIE HCMBITAHHWA Ha YIBOEHHOM KOJIHWYECTBE

YCTPOUCTB.

14.3.2.6

1 MOCJIeI0BATENIbHOCTH YKa3aHHOH B TabmuLe 8.

[Ipuemo-caarouHble ¥ NEpPUOJUUECKUE UCTIBITAaHUS MPOBOISAT B 00OBEME

Tabnuua 1. O6veM u nocnenoBaTeNbHOCTb MPUEMO-CIATOYHBIX M TIEPUOIUYECKHX

HUCNbBITaHUH

lMposepsiemas xapakTepHCTHKA

Bua npoBepok n HenbITaHnii

HenbiTanus

6. HanexHocTtb
COeJIMHEHU S MEXIY
OTKPBIThIMHU
TOKOIPOBOSILMMH  HacCTIMM

YCTPOMCTB U LEMbIO 3aLLUTHI

[IpoBepka HaAEHKHOCTH
COEIMHEHUS MEXKY
OTKPBITBIMH TOKOIIPO-
BOISILLIUMY HacCTSIMHU

YCTPOMCTB M LEMNBIO 3aLLUThI

IMpuemo- [Mepuoan-
CAaTO4YHbIC yeckKne
1. MoHTax, OcmoTtp ycTpoiicTBa, + +
paboTocnocoOHOCTh BKJTIOYAIOLLIUHM oOclienoBaHue
MOHTa)ka U Mpu He-
00XOMMOCTH Ha
paboTtocrnocobHOCTb
2. Hzonsauus [TpoBepka nu3neKTpUHecKux + +
CBOMCTB
3. Dnexrpuyeckas [IpoBepka cpeicTB 3alLUTHI U + -
HEMpPepbIBHOCTH Lenu SIIEKTPUUECKOU
3alUThI HENPEepbIBHOCTHU LieNen
3aLUThI
4. TlpenenbHblie [IpoBepka npenenbHbIX - +
[IPEBBILLIEHUS] TEMIIEPATYPhbI 3HAYEHUH NpeBbILLIEHUS
TemIeparypsl.
5. TlpounocTh npu | [IpoBepka npouyHOCTH NpHU - +
KOPOTKHX 3aMbIKaHUSIX KOPOTKOM 3aMbIKaHUM.
- +
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[IyTE€M OCMOTpAa WJIH
U3MEPEHMS COMPOTHUBIICHHUS.
7. 3a3zopel W anunbl nytei | [lpoBepka 3a30poB u JUIMH - +
YTEUKH NyTEeH yTeUKH.
8. CreneHb 3allUTHI [IpoBepka cTeneHu 3aluThl - +
9. CroiikocTb Kk | IlpoBepka ycToiuMBOCTH K
MEeXaHHYEeCKUM BHEUIHMM | TOBBILIEHHON TeMIepartype
BO3JEHCTBYIOLIUM bax- BHEILHEH cpe/bl.
TOpam: - +
9.1 TennoycToiuuBOCTh [IpoBepka ycTOMUUBOCTH K
9.2 Bnaroyctoi4muBoCTb BO3/JIEHCTBUIO BJIary.
. -
10. I'aGaputHblie u |[aGapuTHble U yCTAHOBOYHbIE - +
YCTAHOBOYHbBIE pa3smMepbl pa3Mepsl
11. KoHCcTpyKLMs yIaKOBKU [IpoBepka ycTpolicTBa - +
yNaKOBKH, KOHCTPYKLIUH Taphl,
pa3MepoB yIaKOBKH
TunoBbie HCNILITAHUS
14.3.3.1 HeoOxoauMocTh ~ TUMOBBIX  MCHbITAaHWH  ONpefessercs  pellueHUeM
NpeanpusiTUsi-u3roroputens.  McneitaHus  npoBoAsST  NpU  HM3MEHEHHM
KOHCTPYKLIMH, TEXHOJIOTHH, TPUMEHSIEMBIX MaTEPUAJIOB.
14.3.3.2 [lporpammy ©  MeTOAMKY  THUMNOBBIX  HCHBITAaHUW  pa3pabaTbiBaeT
MpeAIpUsITHE-U3TOTOBUTEb 7 COrJIacOBbIBAET c MpeanpUsITUEM-
pa3paboTYUKOM.
14.3.3.3 [Iporpammy  THMMOBBIX  MCNBITAHUW  YTBEP)KAAET  PYKOBOJWTEIb
NpeANpHUSATUSA-U3TOTOBUTEISL.
14334 [lo pesyibrataM HCHbITAHUM MPUHUMAETCS pelleHHe O BO3MOMXKHOCTHU U

HCHGCOOGP&SHOCTH BHECEHHS U3MEHEHUM B pa60t1y}o HOKYMEHTALUHO.
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15. METOAbI KOHTPO.JIs

15.1 HcnpiTanus ycTpoHCTB AOMKHBI MPOBOAMUTHCS MO METOAMKE HACTOSLLIHX
TexHudeckux ycnosuid, 'OCT P 51321.1, TOCT 16962.2.

15.2 Bce ucnblTaHus, €CiM 3TO He ONOBOPEHO 0C000, HOJIKHBI MPOBOAMTHECS B
HOpPMaJIbHbIX KinuMaTtuyeckux ycnosusx rno ['OCT 15150.

15.3 Tlposepka rabapuTHbIX pa3MepoOB YCTPOHCTB CUCTEMbI JIOJKHA POBOAMTCS
MPH MOMOLIY W3MEPUTEIBHOIO HHCTPYMEHTA C MOrPeLIHOCThIO He Ooiee +1%.

15.4 HUcneitanue yctpoiicte ACYHO Ha BUOpPOYCTOWYMBOCTH MPOBOAUTCS
merogom 102-1 mo I'OCT 16962.2 non snekrpuueckod Harpyskoil. Tok Harpysku
BbIKJIIOYATE/Ie  JO/KEH COOTBETCTBOBATH TOKY HArpy3kud OBICTPOAEHCTBYIOLINX
WHIMKATOPOB, C  I[IOMOLUBIO  KOTOPBIX  ONpelessieTcsi HM3MEHEHHE  TOJIOKEeHMSI
BbIKJIFOYaTEJIeH.

YCTPOUCTBO CUMUTAETCS BbIAEPIKABIIMM UCIMBITAHUE, €CJIM B MPOLIECCE WUCIBITAHMUSI
HE MPOU3O0LLITO0 U3MEHEHUS MOJIOKEHHUS! BBIKIIOUATEeNs .

15.5 UcnpiTaHue ycTpoMcTB Ha BUOPONPOUHOCTH npoBoauTes MetoaoM 103-2.1 no
['OCT 16962.2 6e3 3neKTpU4eCcKOi Harpy3KH.

YCTpoicTBO CUMTAETCsl BbIACPIKABLUUM MCIbITAHUS, eciu He Oyner oOHapyKeHO
JIOYKHBIX OTKJIFOUYEHHUH BBIKJIIOUATENSt M 1e(eKTOB, MPEensTCTBYIOLMX JajibHelei pabore
yCTpOHCTBA.

15.6 McnbiTane Ha TEMIOyCTOMYMBOCTL IMpU TeMIepaType 3KCIUlyaTaluu
nposoautcs metoaom 201-2 no I'OCT 16962.2.

WcnbiTaHue MpOBOAMUTCSI MPUM HOMHUHAIIBHOM TOKE YCTpOHCTBa IpU TemIieparype
okpyskarouero Bo3ayxa ritoc 40°C.

YCTpORCTBO BbIAEP)KUBAKOT B T€YEHHE BPEeMEHH, HEOOXOJUMOTO ISl JOCTHIKEHMUS
YCTaHOBUBLIEHCS TeMIepaTypbl, HO He MeHee 4 u.

15.7 Tlocne OKOHYaHMS MCIBITAHUM YCTPOKICTBO M3BJIEKAIOT M3 KaMepbl U IO
UCTEUEHUU BpeMeHM He Oosiee 3 MUHYT, MPOBEPSIOT NEKTPUUECKYHO MPOUYHOCTH U30JIALIMH
B coorBeTcTBUU ¢ 11.8.2.2 TOCT P 51321.1.

YCTpOCTBO CHUUTAETCS BbIIEPIKABLIUM UCIIBITAHUS, ECIIH:

1) oTcyTCTBYIOT TPOGOU 1 MEPEKPHITHS 1O TOBEPXHOCTH
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2)OTCYTCTBYIOT TPELIMHBI, OTCIOEHHUS JTaKOKPACOYHBIX MOKPbITHIA.

15.8 McnibiTanue ycTpOHCTB Ha BIaroyCTOHYHUBOCTH MPOBOAMTCS MeToaoMm 207-2
no 'OCT 16962.2.

B KOHLE uCHbITaHUH MPOBEPSIFOT 3JIEKTPUUECKYIO TPOYHOCTh H3OJSILMM B
coorBercTBuM ¢ 11.8.2.2 'OCT P 51321.1.

YCTpOHCTBO CUMTAETCsl BbIAEPIKABLIMM UCIBITAHUE, €CJIU OTCYTCTBYIOT NMPoOOH |
[IEPEKPBITHST MO TOBEPXHOCTM M MPU BHELIHEM OCMOTpE He OOHApy)XEeHO BHJIUMBIX
M3MEHEHUH 3alUTHBIX U J€KOPATUBHBIX MOKPBITHH.

15.9 KonTponb ycTpoiicTBa YNakoBKH, KOHCTPYKLMM Tapbl, pa3MepoB YIAaKOBKH
MNPOBOJAAT TyTeM CIWYEHHs C 4YepTeamMu YMNAaKOBKM M M3MEpPeHHs pa3MepoB JHOObIM
U3MEPUTEIbHBIM UHCTPYMEHTOM, 00eCreYrBarOLLUM TpeOYEeMYO TOYHOCTb.

15.10 HcnbiTaHue Ha MPOYHOCTh MPU TPAHCIOPTUPOBAHUM MPOBOAUTCS B
ynakoBke MetooM 104-1 no 'OCT 16962.2 Ge3 anexkTpuuecKkoi Harpy3ku B COOTBETCTBUH
¢ 'OCT 23216.

YcTpoicTBa CUMTAIOTCS BbIAEPIKABLIMMU UCTIBITAHUS, €CJIU MIPU BHELIHEM OCMOTpE
He oOHapy KeHbl MeXaHHYeCcKHe MOBpeXIeHus AeTajel u cOOpPOUHbIX €UHUL], HE HapyIleH

3J'IeKTpP‘IquKIfIﬁ KOHTAaKT B ME€CTax CBapKH H MankKu.

16 TNPABHJIA TPAHCIIOPTUPOBAHUSA U XPAHEHUSA

16.1 IMopsimok U yciioBusi OTrpy3KH M TpaHcroptupoBaHus yctpoiicte ACYHO
OTpejeNsieTCcsl 3aKa34MKOM M0 COrNIaCOBaHUIO C MPEANpPUSITHEM-U3TOTOBUTENEM COIIacHO
['OCT 15150.

16.2 TpancnopTupoBaTh ynakoBaHHbIE YCTPONHCTBA MOXXHO BCEMU BUAAMH KPBITBIX
TPAHCIIOPTHBIX CPEACTB (AaBTOMOOMIIBHBIM, XKEJIE3HOJOPOKHBIM, PEYHBIM, aBHALIMOHHBIM H
JIp.) B COOTBETCTBMM C JIEHCTBYIOLIMMM Ha JAHHOM BHJE TpaHCIOpTa MpaBUIaMH
MepeBo30K TpH TemrepaType Bosayxa ot munyc 50 °C mo mmoc 50 °C B ynakoske,
3alIMLIAIOIIeH YCTPOHCTBA OT BHEIIHUX aTMOC(EpHBIX 0CaIKOB.

16.3 JlonmyckaeTcsi TpaHCNOPTUPOBAHWE U XpPAHEHHWE YCTPOMCTB CUCTEMBI B

BEPTHUKAJIBHOM, TaK U TOPU30HTAJIbBHOM ITOJIOXKEHWH, JIALIEBOM CTOpOHOﬁ BBEpPX.
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16.4 3anperaercs XpaHeHHUEe YCTPOHCTB CHCTEMbl B MOMELUEHUSX, HACHILIEHHBIX
TOKOIPOBOASILLEH MbUIBIO, arPeCCUBHBIMHU MapaMH U ra3amu.
16.5 YerpoiicTBa cucTeMbl AOJXKHBI XPaHUTCS B YNAKOBKE MPOM3BOAMTENS MPH

0 ”
temmepatype ot munyc 50 'C 1o nmoc 50 °C, oTHOCHTeIBHOI BnaxkHOCTH Bo3ayXa 95 %.

17.TAPAHTHUU U3I'OTOBUTEJIA

17.1 MWsroroButenb rapaHTUpyeT COOTBETCTBHE MPOAYKLHUH TpeOOBaHHIM
HACTOSILLEro CTaHJapTa OpraHu3alMM TMpu CcOOMIOJeHUU noTpeduTesieM YCIOBUMH
TPaHCIIOPTUPOBAHUS U XpaHEHHsl, YCTAHOBIEHHBIX B HACTOSLIEM CTaHJapTe.

17.2 TapaHTUiiHBIN CPOK IKCIUTyaTalMu Npoaykuuu — 3 roaa. Ilo cornacoBaHuio
CTOPOH CPOK rapaHTHH MOXET ObITh YBEITHYEH.

17.3 B TeyeHue rapaHTHiiHOrOo cpoka M3sroroButenb 00s3yeTcs OCYLUECTBISATH

rapaHTHMHBIA PEMOHT M3/IeUs B Cilyyae oOOHapy KeHHs 3aBOACKOro dpaxa.
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