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2 Beaa Bera T/1-21 / PykoBOACTBO MO 3KCMyaTaLnm

HacToswee pyKOBOACTBO pPacnpoOCTpaHAeTCs Ha JaTyuMk TemnepaTtypbl Bera T[-21
mogenenm LW.PTLNTCO.INO.EX wn LW.PT2.NTCO.INO.EX (manee - TepmoaaTuuK)
npounssoacTea OOO «Bera-A6contoT» 1 onpenenseT nopsaaoK YCTaHOBKM M MOAKIOYEHMUS, a
TaKXe COAEPXKUT KOMaHAbl YyNpaBaeHns 1 onmcaHme GyHKLMOHana.

PykoBOACTBO MpefHa3sHa4YeHO [ONg CheumanmucToB, O3HAKOMEHHbIX C MpaBUIaMU
BbIMOJIHEHUS MOHTAXHbIX PaboT B O6JACTU PA3INYHOIO SIEKTPOHHOTO U INEKTPUYECKOTO
060pyAOBaAHUS.

3anpeLyeHo McnoJib3oBaHUE NpMbopa Npu Nto6biIXx HEUCNPABHOCTAX
B cnyyae BO3HMKHOBEHMS HEUCMPABHOCTU HEO6XOAUMO CBfi3aTbCA C
TEXHUYECKOW NoAAEePXKKOMN NPOM3BOAUTENS

B uensx npenoTBpalleHMs BO3MOXHbIX TPaBM W/MNM MONOMKKM O60pYyLOBaHUS nepes
HacCTPOWMKOW U 3IKCrylyatauMerm  HacTosATeNlbHO  PEKOMEHAYeTCHd  WU3YyYUTb  pasfaen
«PekomeHpaummn no 6e3onacHOM 3KCnayaTaumumy.

OOO «Bera-A6contoT» COXpaHsieT 3a CoboMm npaBo 6e3 npenBapUTENbHOro
YBEAOMJIEHWNS BHOCUTb B PYKOBOACTBO M3MEHEHMUS, CBA3aHHbIE C yydlleHneM 060pya0oBaHMS
M NPOrPaMMHOro obecneyeHms, a Takxe AN YCTPaHeHWS ONeYaToOK M HETOYHOCTEMN.
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HA3HAYEHUWE YCTPOWCTBA

TepmopaTumk npepHa3sHavyeH Angd cbopa AaHHbIX O TemrnepaTtype C MOMOLLbKO
BbIHOCHbIX TEPMOPE3NCTOPOB, B TOM YMCNE BO B3PbIBOOMACHbLIX Cpeaax, C NMOCNeAyoLWmm
HakonneHem 1 nepepayen aTton MHopmaumm B cetb LORaWAN®.

TepmopaTtumk Bera T[1-21 MoxkeT 6biTb YCTaHOBJEH BO B3PbIBOOMACHbLIX 30HaXx
knacca 0, 1 n 2 B cootBetctBmmM ¢ TOCT 31610.10-1-2022 (IEC 60079-10-1:2020) » rnase
7.3 «2NeKTpPOYyCTaHOBKM BO B3PbIBOOMACHbLIX 30Hax» [1YD, m ApyrMM HOPMATWUBHbLIM
AOKYMEHTaM, pernaMmeHTUpyoLmMm npyuMeHeHmne ANEKTPOOBOPYAOBAHMUS BO
B3PbIBOOMACHbIX 30HAaX.

JdaTumkm TeMnepaTypbl Bera TAO-21 Moaenen LW.PT1I.NTCO.INO.EX 7
LW.PT2.NTCO.INO.EX BbImONHEHbI C BUAOM B3PbIBO3ALLMTLI «MCKPOHGE30onacHas Lenb YPOBHS
«ia». Kopnyc AaT4YMKOB BbIMONIHEH B COOTBETCTBMM C TpeboBaHmsamum FTOCT 31610.0-2019 (IEC
60079-0:2017), TOCT 31610.11-2014 (IEC 60079-11:2011) »n COOTBETCTBYET MAPKMPOBKE
B3pbIBO3awmThl OEx ia IC T4..T1 Ga X.

3HaK «X», cTOofAWMM nocne MapKMUPOBKWM B3PbIBO3alNTbl OaT4MKa, YKa3blBa€T Ha
cneunanbHblEe YCNOBUA NMPUMEHEHNA, 3aKNoYatloWnecd B CneytoleMm:

- MOAKJOYEHNE K pa3béMy TecTmpoBaHMa (XP1), k koHTakTam UART u pasbvémy XP2
[LOMyCKaeTCs TONbKO B 6€30MacCHOM 30HE;

- NPV 3KCrlyaTauMy JaTyvka TpebyeTCs y4YMTbiBaTb 3aBMCUMOCTb TEMMEepPaTypHOro
Knacca OT MaKCUMabHOM TeMMepaTypbl USMEPSEMOM Cpebl, yKa3aHHyo B Tabnuvue 1.

Ta6bnuua 1
TemnepaTypHbin knacc no NOCT 31610.0-2019 T4 T3 T2 T1
(IEC 60079-0:2017)
MakcrMManbHO AoNyCTUMas TeMmnepaTypa n3MepseMmon
cpefbl, KOHTaKTUpPYOLWeEN C TepMonpeobpasoBaTeNsimMmm <130 <195 <290 <300

PT 1000, °C

Takxke TepMoAaTUMK MMeEeT AOMONHUTENbHbIE PYHKLMU OXPAaHHOrO 610Ka M CYETUMKA
MMMY/IbCOB — Mapa ero KOHTAaKTOB MOXET ObITb MPUMEHEHa A5t UCMOJIb30BaHMS KaK B Ka4yecTBe
OXPaHHbIX, TaK 1N B KAYE€CTBE UMMYJIbCHbIX.

B TepMopaTumke peann3oBaHO CNeXeHWEe 3a rpaHvLLaMmM 3alaHHONO TEMMNEePaTypPHOro
InanasoHa. [lpy HacTpomke YCTPOMCTBA MOXHO 334aTb HWMDKHUM W BEPXHUW MOPOTrU
LOMYCTUMBIX 3Ha4YeHUW TemnepaTypbl. [1pn Bbixo4e 3HaAYeHUs TemrepaTypbl 3a rpPaHULLbI
AManasoHa NPOUCXOAUT BHeOYEpeoHOWM BbIXOA Ha CBA3b. [lepmon cb6opa AaHHbIX ANg paboThl
BHYTPW TEMMNEPaTYPHOro Anana3oHa 1 BHE ero HaCTpanBaeTCs OTAEbHO.
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DNeMeHTOM NUTaHUS YCTPOMCTBa CNyXXnT 6aTtapes ER34615 (tun D), 3,6 B, 19 Au.

KpoMe Toro, yCTpOMCTBO OCHaleHO pe3epBHoM baTapeen CR123A, 3 B, 1500 MAu.

YCTpOUCTBO nuTaeTcs OT HenepesapshkaeMbix 6aTapen: nUTUN-
TuoHunxnopupHom (LiISOCL,) u nutun-guokcup mapraHuesoi (Li-MnO,).
MonbITKK 3apaauTb 6aTapen MOryT NPUBECTU K BO3rOpPaHuUIo.

AnutenbHoe xpaHeHMe 060pPYyAOBaHUSA BHE paboyero pexumma npmBoanT K
naccuBauum 6atapen, 4YTo BMOCNEACTBUM He MO3BONSeT 060pPYyAOBAHUIO
pa6oTaTb B 3aBJIEHHOM pPEXMME.

Ina KoOppekTHOM paboTbl nepen 3anyckomMm o60pyAoBaHMS NpoBeauTe
npouecc genaccuBaumn. WMHCTpyKuMm no nposeaeHuto Bbl MoxeTte
3anpocuTb No agpecy support@vega-absolute.ru

0

ANTOPUTM PABOTHI

Bera T[1-21 paboTaeT B CAeayoWmnx PeXXmMax:

«Cknag» - 3TOT PEeXWUM, MNpeAHa3Ha4YeHHbIN 0N XPaHEHWS U TPaHCMOPTUPOBKM. B
JAaHHOM peXxmnme YyCTPOMCTBO He OCYLLECTBASET pPeryaspHyto nepeaady JaHHbIX B CETb.

«AKTUBHbIV HE B CETU» - PEXWMM, B KOTOPbIN YCTPOMCTBO NEPEXOANT Cpasy Noce nojayu
NUTaHUS UKW NPU KPAaTKOBPEMEHHOM BO3AENCTBMM MarHUTHbIM MONeM Ha AaTtumk Xonna (1
CeKkyHAaa). B aToM pexurme yCTPOMCTBO OCYLLECTBASET MO 3 MOMbITKM pPerncTpauum B CeTu
LoRaWANE® kaxable 6 4acos. [Mpn yAa4HOM perncTpaumm yCTpOMCTBO NEPEXOANT B COCTOSIHMNE
«AKTUBHbIM B CeTU». B pexmnme «AKTMBHbIN HE B CETU» YCTPOMUCTBO COb6UMpaeT AaHHble C
NOAK/IIOYEHHBIX AATYMKOB COTMIACHO PACMUCAHUIO U KOHTPOIMPYET COCTOSHUE OXPaHHbIX
BXxOA4O0B. CHOPMUPOBAHHbBIE COOOLLEHNS YCTPOMCTBO MOMELLaeT B 4YepHbin auwuk. [lpu
BO3HVMKHOBEHUN TPEBOXHOIO COOBLEHUS YCTPOMUCTBO OCYLLECTBASET BHEOYEPELHYIO
NOMbITKY PErMCTPaLnmM B CETU.

«AKTUBHbBIN B CETU» - OCHOBHOM Pabouni pexmm yCTPOMNCTBa. [lepexon B 3TOT pexum
NPOUCXOANT U3 peXUMa «AKTUBHbIM HE B CETU» NPU YCMNewHOW perncTpaumm yCTpomucTea B
ceTun.

YctpomncTeo Bera T[1-21 noaaepykmBaeT ABa cnocoba akTnBaumm B cetn LoRaWAN® —
ABP n OTAA. Bbi6paTb OAMH M3 CNOCOH60B MOXHO C MOMOLLBIO Mpunoxernusa «Vega LoRaWAN
Configurator» (cmM. «PyKOBOACTBO MOMb30OBATENSA» HA MPOrpammy).

Cnoco6 ABP. lNocne nogkntoveHusa nuTaHua YCTPOMUCTBO Cpa3dy HavyMHaeT paboTaTb B
pexunume «AKTUBHbIMN HE B CETWU», BbIMOMHAET YCMNEWHY MOMbITKY CaMOCTOATENbHOro
NOAKIOYEHNS K CETU U MEPEXOAUT B PEXNM KAKTUBHbIN B CETUY.
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Cnoco6 OTAA. lNocne noakmtovYeHus MnuTaHuag YCTPOMUCTBO HauMHaeT paboTaTb B
pexnme «AKTUBHbLIA HE B CETU», BLINOJIHAET TPU NOMbITKM NPUCOEANHEHNS K CETU B 3aJaHHOM
NpW HaCTPOWMKe YaCTOTHOM Amana3soHe. [Npu nonyyeHny NOATBEPXKAEHUS aKTUBALMK B CETU
LoRaWANZ®, yCTPOMCTBO NepenaeT B peXnM « AKTUBHbIN B CETU». ECIM BCe MOMbITKM OKaXKyTCS
HeYyAAaYHbIMUY, TEPMOLAATUYMK NPOAOMKUT HAKOMNEHME AaHHbIX U OyAEeT OCYLLEeCTBAATb MOMbITKM
NpUCcoeanHeHns K CeTM pa3 B 6 4acoB.

YCTponcTBO GOpMMpPYyeET MNAKET C TEKYLLMM COCTOSIHUEM C HAaCTPaMBAEMbIM MEPUOLOM
OoT 15 cekyHA A0 24 4acoB. [MakeTbl COXPaHAOTCS B MaMsATb YCTPOMCTBA W NepenatTcs npu
oyepeHOM ceaHce cBsi3u ¢ ceTbto LoRaWANE®.

[Toumepebi

Ecnn nepuopn cbopa OaHHbIX paBeH 24 4yaca, TO POPMUPOBaHME MakeTa OyneT
ocyuwectenateca B 00.00 no BHYyTPeHHMM YacaM yCTPOMCTBaA

Ecnn nepuopn cb6opa AaHHbix 12 yacos, To B 00.00 1 B 12.00, 1 Tak ganee.

lMepuon cb6opa [AaHHbIX 33 npeaenaMmy 3aaHHOro TemMnepaTypHOro Amana3oHa
HacTpauBaeTCs OTAENBHO U MOXET COCTaBNATb Takxke OT 15 cekyHA A0 24 4acos.

[Mepuon nepenayn AaHHbIX MOXET HacTpauBaTbCsa OT 15 cekyHa Ao 24 vacos. [lpu
BbIXOZE Ha CBA3b YCTPOMUCTBO HaYMHAET OTMPAB/ATbL MaKeTbl C MOKAa3aHUSAMM, HAYMHAsA C CaMOro
paHHero. KOHKpeTHOe Bpems nepefadn AaHHbIX HE MOXET 6blTb 33[aHO, OHO OonpefenseTcs
Cly4aHbIM O6pPa3OM AN KKAOro YCTPOMUCTBA BHYTPW BbIGPAaHHOrO nepuopa nepenaydu
[aHHbIX C MOMEHTa NOLKJ/IIOYEHUS K CETU.

lMonmep

3agaH nepuog nepenavm gaHHbix 30 MUHYT, @ YCTPOWMCTBO 6b1710 3anyLleHo B 16:40 no
BHYTPEHHMM YacaM yCTpPOUCTBa. [1pu cnydyanHOM noacyeTe, yCTPOMCTBOM 6bI1IO0 HAa3HAYEHO
BpemMs 16:41 ang nepenaym nakeTa B nosiydacosom nepuof ¢ 16:40 go 17:10. Takum ob6pa3om,
nakeTbl C AAHHOro yCTpPOMCTBa 6yayT nepenaBatbcs B 16:41, 8 17:11, 8 17:41, 8 18:11 v Tak ganee
Kaxkable 30 MUHYT MO BHYTPEHHMM YacaM YCTPOMCTBA.

[lpy BbIXOLE 3HAYEHUN UIMEPSEMOM TemnepaTypbl 3a npefenbl  33a4aHHOro
TemMnepaTypHOro Auana3oHa nepuos nepefavm AaHHbIX OCTAeTCH HEU3MEHHbIM, €CNU He
aKTMBEH NapamMeTp «HemeaneHHO OTNPaBAATb AAHHbIE MPW BbIXOAE TEMMepaTypbl 3a MOPOTm».
Ecnn paHHbIM mapamMeTp aKTuBEH, TO B TeYeHWe [ABYX MWUHYT MOC/e BbIXOAA 3HayeHUs
TemnepaTypbl 3a npeaenbl 3aJaHHOro AmanasoHa, byaer cHOPMUMPOBAHO U MepenaHo
coobLeHre ¢ dnarom TpeBoru. Kaxaoe cneaytouiee chopMmpoBaHHOE COObLLLEHME COMNACHO
nepmnoay cbopa AaHHbIX TaKxXe byAeT nepefaBaThCs HeMeOIeHHO 4O TexX Nop, MoKa 3HayYeHue
TemnepaTypbl He BEPHETCS B NpeAesibl 3a4aHHOro AnanasoHa.

Bpemsi BHYTPEHHMX 4YacCOB YCTaHaBNMBAeTCS aBTOMATMYECKM MpU MNOAK/IOYEHUU K
yCTpoMnCTBY Yepe3 USB, a Takke MOXET 6biTb CKOPPEKTNUPOBAHO Yepe3 ceTb LORaWAN®.

PeBu3uma N2 02 ot 25.07.2024 7



:@‘ Beaa Bera T[-21/ PykoBOoACTBO NO aKCMayaTaumm
|J A B C O N ©O T

OYHKUMNOHAIN

TepmopaTumk Bera T[1-21 angeTcs yCTPOMCTBOM Knacca A (Mo knaccudukaumm
LoRaWAN®) n obecneunBaeT cneayowmin GyHKLMOHaN:

@ M3MepeHue TemnepaTypsbl B AnanasoHe -60...4+300 °C
® Kn3MepeHMe 3apaaa BCTPOEHHOW 6aTapen B %
® BHeOo4epenHYIO OTMPAaBKY MakeTa AaHHbIX MPW CpabaTbiBaHUM OXPaHHOIO BXOAA

©® BHeoYepegHYIO OTMNPaBKy TPEBOXHOINO MakeTa MNpuv BbIXOAe TeEMMEPATYPbl 3a
3adaHHble npeaenbl

@ [Ba pexmma paboTbl - KAKTUBHBIN B CETUY», KAKTUBHbIN HE B CETU»
@ noanepxka ADR (Adaptive Data Rate)
® noaaepxXkKa OTNPaBKM MaKeTOB C NOATBEPKAEHNEM (HACTpPanBaeTCs)

© BO3MOXHOCTb HaCTpOl‘;lKl/I OXpPaHHOro Bxo4a A4 Cpa6aTbIBaHl/I$:I Ha 3aMblKaHWeE,
Pa3MblKaHUE UM Ha ob6a gencTeus

© BO3MOXHOCTb 3adaTb COKpaLLI,éHHbIlZ MHTEpPBAa c6opa AaHHbIX 0114 CUTyaunin,
KOorga maMepdemMad TeMnepaTtypa Bobllla 3a 3adaHHble npegesbl

@ q)yHKLI,l/IFI HeMea/IEHHOM OTrNpaBKU NMakeTa AaHHbIX Cpa3y Nnocne CHATNA noKasaHum
Mpu BbIXOAE TEMMEPATYPbI 3a 3adaHHbIE Npeaesbl

® BO3MOXHOCTb 3aMeHbl OCHOBHOW 6aTapen 6e3 BCKPbITUS OCHOBHOro 6/0Ka
YCTPOWCTBa M IEMOHTa)a YCTPOMCTBA C O6beKTa

@ [lo aByx patumkos Pt1000 (B 3aBMCHUMOCTM OT MOANDUKALMN)
@ CrTeneHb 3aWwuThl IP67

© B3pbiBO3awWwmMTa BMaa «MckpobesonacHas Lenb YPOBHS «ia»
B3PbIBO3AWNIWEHHOCTb KOPIMYCA

B3prBO3aLLI,l/ILLI,eHHOCTb Kopnyca obecneymBaeTCs cnegyroummMmm cpeancrtBaMn.

@ O6onoyka obecneymBaeT CTeneHb 3awmTbl IP67 B COOTBETCTBUM C TPEHGOBAHUAMMU
FOCT 14254-2015 (IEC 60529:2013)

@ MaTtepman o060/I04KM MNOAOOPaH TakMM O6PA3OM, UYTO MOBEPXHOCTHOE
conpoTumBneHune He npesbiwaeT 1 TOM Npn OTHOCUTENBHOW BNaxXHOCTU (5045)%;

@ YNAOTHeHMe Kabens B KabesbHOM BBOLE CMeELMabHbIM PE3MHOBbLIM KOJbLLOM;
@ KabesnbHble BBOAbI O6ECMNeUnBatOT HaJeXHY0 GUKCALMIO BHELLHNX Kabenen;

® [lpenoxpaHeHMe OT CaMOOTBUHYMBAHMSA BCEX BWHTOB, COEAMHSIOWMX OeTanu
Kopmnyca;
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MAPKMUPOBKA

MapKl/IpOBKa yCTpOl;ICTBa BbIMOSIHEHA B BUAE HAKIEMBAEMOWN ISTUKETKMU, KOTOpas

COLAEPXKNT.

@

HavmeHoBaHWe nsnenus;

DevEUI;

Mecsau v roa BbiNnyCKa nspenus;

HavmeHOoBaHMe MAK TOBAPHbIN 3HaK NPEeAnpUATUS-N3rOTOBUTENS;
CepumnHbIN HOMEpP NPeaAnpPUATUS-N3rOTOBUTENS;

MapKMpPOBKY B3PbIBO3ALLUNTDI;

HOMep cepTudmMKaTa COOTBETCTBUS;

CneumnanbHbIM 3HaK B3PbIBOH6E30MacHOCTU B COOTBETCTBUU C [punioxeHnem 2 K
TP TC 012/2011;

eAVHbIN 3HaK obpalleHns NPOAYKLMM Ha pbiHKe EBPasMMCKOro 3KOHOMMUYECKOTO
COM03a, YTBEPXKAEHHbIN PelweHnem Kommnccumm TamoxeHHoro cotosa ot 15.07.2011
Ne 711, npu yCnoBuW COOTBETCTBUS O6OPYAOBaHUS TpPebOBaHMAM BCEX
TexHnYecknx pernameHToB TaMOXEHHOro Coko3a U TeXHUYECKMX PeriaMeHTOB
EASC, nencreme KOTOpbIX PaCnpOCTpaHAETCs Ha 3aaBNeHHOe 060pyAOBaHME;

HanmeHoBaHMe CTPaHbl N3roToOBUTENA.

DTMKETKa pacrofiaraeTcs B TPEX MecCTax - Ha Kopryce yCTPOWCTBa, B MacrnopTe M Ha
YyNaKOBOYHOM KOPOG6Ke.
KpoMe TOro, Ha YyMnakOBOYHOW KOPOG6GKe pacronaraetcs OOMONHUTENbHAs 3TUKETKa,

coepxXKallad:

® NHdopMaumio 0 BEPCUN BCTPOEHHOTO MPOrpaMMHOro o6ecrneyeHns;

@ QR-kop, B KOTOpoM cogaepxaTtcsd DevEUl un knoun, Heobxoommblie Ans

perncTpaumm ycTpomcTea B cetn metogom OTAA.

PeBu3uma N2 02 ot 25.07.2024 9
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XAPAKTEPUCTUKA YCTPONCTBA

10

OCHOBHbIE
MapkrpoOBKa B3PbIBO3aLLUTI OExia llICT4..T1 Ga X
ViHTepdenc UART
[Juana3oH pabounx TemnepaTyp -40..+85 °C
duana3oH TemnepaTtyp obecnevyenHms -56..485 °C

napameTpoOB B3PbIBO3ALLUNTbI*

*B JaHHOM TEMIIEPATYPHOM ANATE30HE NaPaMETPbI B3PbIBO3ALUMTbI B COOTBETCTBUM C
PUCBOEHHOV M3PKNPOBKOU B3PbIBO3ALUMTbI O6ECTIEYNBAIOTCS, HO COXPAHEHNE CPOKA
CNY)K6bI HE [PAHTUPYETCH

[nanasoH namepsiemMbix TemnepaTyp -60...+300 °C

Tvn BHELWHEro Aatymka TeMmnepaTypbl Pt1000

TOYHOCTb M3MepeHUs TemnepaTypbl +0.3 °C B ananasoHe -60..+300 °C

LORAWAN®

Knacc yctpownctsa LoORaWAN® A

YacTOTHbIE NAaHbl, NOALEPKMBAEMbBIE MO RUB68, EU868, KZ865, npon3BObHbIN

YMONYaHMUIO

YacToTHbIE MAaHbl, LOCTYMHbIE MO/ 3aKa3 IN865, AS923, AU915, KR920, US915

Cnocob6 akTtmeaumm B cetnn LORaWAN® ABP unn OTAA

[Mepmopn BbIxOL4a Ha CBA3b 15, 30 cekyHg, 1-5, 15, 30 munyT, 1, 6, 12
nnn 24 yaca

[Nepnon HaKoMNeHma AaHHbIX 15, 30 cekyHg, 1-5, 15, 30 muHyT, 1, 6, 12
nnn 24 yaca

Tun aHTeHHbl LORa BHYTPEHHSAA

HyBCTBUTENBHOCTD -138 dBm

JanbHOCTb paanoCBa3M B MIOTHOWM 3aCTPOMKeE [0 5 KM
JanbHOCTb PaAMOCBA3M B CENbCKON MECTHOCTU A0 15 kM
MowWHOCTb NepeaaTymka no yMoa4aHuIo 25 MBT (HacTpavBaeTcs)

NMATAHUE

[MapameTpsl OCHOBHOTO BHYTPEHHETO 3JIEMEHTA
nutaHus (baTapen):

- MOJeJib OaTapeu; ER34615H «Fanso»
- KOJIMY€ CTBO, IIIT.; 1

- THI OaTapeu; Li-SOCI2

- HOMUHAJIbHOE HampsbkeHue, B; 3,6

- MaKCHUMaJIbHO€ HAMpsHKEHUE XO0JIO0CTOr0 X01a

Ux x., B; 3,9

- EMKOCTh, A 19,0

Y PeBun3uma N2 02 ot 25.07.2024
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[TapameTpsl pe3epBHOTO BHYTPEHHETO dJIEMEHTA
nutaHus (baTapen):

- MOJIeJib OaTapeu;

- KOJTMYECTBO, IIT.;

- THI OaTapeu;

- HOMHHAJIBHOE HanpsbkeHue, B,

- MAKCUMAaIIbHOE HAIpPSHKEHHE XOJIO0CTOTO X01a
Uxx., B;

- EMKOCTb, MA'U

KOPTI1YC
253,5x126,5 x 63 MM

Pa3mepsbl kopnyca, He 6onee

CTteneHb 3aWuTbl KOpnyca

KpenneHne

PeBu3uma N2 02 ot 25.07.2024
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CR123A «Panasonicy»
1
Li-MnO2
3,0

3,7
1550

1



HACTPOWKMN MO YMONYAHUIO

«[1porpammHoe

Bera T[1-21 / PykoBOACTBO MO aKCMayaTaumm

NMAPAMETP 3HAYEHUE
YacTOTHbLIM NnaH RU8B68
Cnocob akTnBaLMKM B CeTH OTAA
ABTOMaTU4YECKOE yNpaBfeHNE CKOPOCTbIO  BKJIOYEHO
3anpawmnBaTbh NOATBEPXAEHNE BbIKJIIOYEHO
3a/lepxKa OTKPBITUS NEPBOro npuemMHoro  + CEKYHAA
okHa (Rx 1 delay)
3afepxKa Ha noaTeepxaeHmne S CeKyHA
npucoennHenus K cetu (Join accept delay)
KonnyecTBO NepenoBTOPOB OTMPaBKMK 1
CKkopocCTb DRO
MoLwHOCTb NepenaTymka 14 nbm
[Mepunopn nepenayn AaHHbIX 24 vaca
Mepron c6opa AaHHbIX 24 vaca
MNepmopn coopa AaHHbIX, Koraa luyac
TemMnepaTypa 3a noporamm
Yacosown nosc UTC +00:00

Bxoabl paboTatloT B pexmnme

MMMYIbCHbBIN

Ons usmeHeHns HaCTpoeK YCTPOMCTBA HEOOXOAMMO NOAKMOUMUTLCSA K HEMY C MOMOLLbIO
nporpammbl «Vega LoRaWAN Configurator». Bol MmOxeTe ckavaTb €é Ha canTe B paspene

obecneyeHue,

TaM Xe& HaxoauMTCdad pPyKOBOACTBO MO pa60Te C

KOHPUrypaTOpOM. [1epenTun Ha CTpaHuLLy NPOrpamMmebl.

12
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BHEWHWN BUA YCTPOWUCTBA

YctponctBo Bera T[O-21 cOCTOMT M3 OCHOBHOIO W 6aTtaperHoro 610KOB,
NpeacCTaBNeHHbIX B MIAaCTMACCOBbIX KOPMyCax C KPbILKOW, COOTBETCTBYIOLLMX TPeHGOBAHNAM
FOCT 31610.0-2019 (IEC 60079-0:2017), MOHTa>HbIX MAACTUH 01K KPEMnIeHUs Ha Ob6bekTe,
COEAMHUTENbHBIX MAAaCTUH  ANS  KPenneHus ONOKOB U TepMOAaTyYMKOB. YCTPOMCTBO
BbIMyCKaeTCs B ABYX MCMONHEHUSX — C BO3MOXHOCTbIO MogkntouveHus 1 tepmopatyumka (2
repMOBBOAA Ha OCHOBHOM 6GNOKE) N C BO3MOXHOCTbIO MOAKAOYEHNS 2 TEPMOAATYMKOB (3
repMoOBBOAAa Ha OCHOBHOM 610Ke).

OCHOBHOM 6aTapenHbIn
610K 610K

T) BE=23
Lypynbl KOECTOBbIE Bera T-21 LW.PT1.NTCO.INO.EX Bera 121 csmsoomsremsa 8 11211
@ 2 MM X 8 MM ﬂﬂm [ eacrvcmmorsmnay

s OExiallCT4AGaU Up=3.6B

56( < Ta2> +85°C lo 100 mA

OExiallCT4 GaX
-56°C < Ta = +85°C

Ne [70B3D50AD0008BAC / 01.2024 ELE

He BCKpBIBaTL KOPNYC U He 3aMeHATb
6aTapeio BO B3pbiBOOMAcHoI cpene!

000000000000021 /01.2024

He BckpbiBaTh KOPMNYC U HE 3aMeHsTb
6aTapeio BO B3pbIBOONacHO cpepe!

repMoBBO/, A4/ repMOBBO/, 414 repMoBBOS 4J15
NOAKMOYEHNS NOAKTOYEHNS NOLKJ/IIOYEHNS K
TepMoJaTyMKa 6aTapenHoro 610Ka OCHOBHOMY 610Ky

PeBusuma N2 02 ot 25.07.2024 13
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Bce anemeHTbI ynpasneHna U UHOWMKaUWMK, a TaKXe KOHTaKTbl And MoAKTKoYeHUA

PaCnoONOXEHbl BHYTPM KOPMyCa Ha nnaTe.
CBETOAMOAHbBIN

OCHOBHOW BNOK
MHOMKATOP

KOHTaKTHbIE

B
Q} KJIEMMbI
[aTymK —
Xonna =
]
MeCTO AN
o — pe3epBHOM
UART —— baTapeu
pa3bem
MOAKNOUYEHUS
nMTaHua

OMNCAHWME KOHTAKTOB

‘ - N
5 ”j oE
o8
- [ELT

]

$

Lk«
L 04y

k|
(e]a]a]
X1
u
E n
([ ]]

KOHTaKTbl ANS
NOAKIOYEH S
OXPaHHOW Lenu

KOHTaKTbl A8
NOAKIOYEHWS
BHELUHEero
TepMope3ncTopa

PeBun3ma N2 02 ot 25.07.2024
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=) BE23
lh—) A B C O n 1O T
TepMogaTumk MMeeT 4 napbl KOHTaKTOB. K ABYM napam (KOHTakTbl «Sens T1+», «Sens T1y,
«Sens T2+», «Sens T2-») MOAKNOYAIOTCA TEPMOPE3NCTOPLI, K APYrMM napam (KOHTaKTbI
«COUNT1», «GND», « COUNT2», «GND») — oXxpaHHbI BXOL.
K OXpaHHOMY BXOAY MOXHO MOAKAOYaTb Lenu CO CNeayiowmMMmM TUNamMm 3aMblKatoLLMX
KOHTAKTOB:

® TepPKOHOH;

© MeXaHMn4yecKas KHOIMKa,

@ «OTKPbITbIV KOJIIEKTOPY.

MonsspHOCTb MMEET 3HAYEHME TONBbKO A9 LENM C KOTKPbITbIM KONNekTopom». Beixog OK
nopgknodyaeTca K KoHTakTaM « COUNTL» mnm « COUNT2», «3eMnga» - K «3emMngy».

LoRaWAN Configurator».

«OXpaHHbIN» BXOL MOXeT 6bITb HAaCTPOEH AN CpabaTbiBaHUS «Ha 3aMblKaHMEY», «Ha
pa3mblkaHWe» WM Ha oba AeNCTBUA. HacTpolka ocyllecTBnseTcs npu nomowm «Vega

B cnyvae cpabaTbiBaHWUS
aKTUBMPYETCS M OTMNPABASET B CETb TPEBOXHOE COOBLLEHME.

«OxpaHHOro» Bxoga YCTPOMUCTBO

[Mpy NOAKIIOYEHUN TEepMOpe3NCTopa ClieAyeT HacTPOUTb MapamMeTpbl OTMPaBKU ero
nokasaHum B nporpamme «Vega LoRaWAN Configurator».
OATYNUKN YCTPOWUCTBA

MPUCYTCTBUMN MArHNMTHOIO MNOAd, YTO NO3BONAET NCMOJIb30BaTh TEPMOAATHMK OJId KOHTPOMIA
OECKOHTAKTHbIX KOHLEBbIX

Ha BepxHewn CTOpOHEe nnaTbl pacnonoxXeH Aatymka Xonna. [datumk Xonna cpabaTbiBaeT B
BbIK/IlOYaTENEN.

Mpwn cpabaTblBaHMM [aTyMKa YCTPOWCTBO
oTnpasnseT B ceTb LORaAWAN® cooTBeTCTBYOLWMIM NakeT (CM. pa3aen 4).

[ WAT 1
[aTYmK @
Xonna
L=l
HHHH -
DO

PeBusuma N2 02 ot 25.07.2024
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NMAPAMETPbI BHEWUWHUX JATYHNKOB TEMIMEPATYPbI

Hepxaobewwas cmane AIS| 304

\ 50 MM 2 Mempa

=

b3 & 5

g |\

A=)

. S 0«
Kadens 2x0,35 MM (@5 MM)
MAPAMETPbI 3HAYEHUE
Tun ceHcopa B AaTyYMKe TeMNepaTypbl Pt1000
(oOnH MNu ABa AATUYMKA B 3aBUCUMOCTHU OT
KOMMeKTaumm)

[nanasoH namepsieMbix TemnepaTyp -60...+300 °C
[TOrpewHoOCTb N3MepeHuns +0.3 2C B AMana3oHe n3mepeHus
MaTtepuan kabens 4aTYNKOB CUIUKOH
JnvHa Kabena naTynkoB 2 MeTpa
icnonHeHne namepuTenbHOro UMIMHAPUYECKas rmnb3a, 6e3 Wwrylepa
TOYHOCTb M3MepPeHUs TeMNePaTypbl +0.3 °C B gnanasoHe -60...+300 °C

PEKOMEHOALUWWN MO MOHTAXY

[na obecnevyeHns yCTOMUYMBOW PafnOCBSA3M Mexay 6a30BOM CTaHUMEN U OKOHEYHbIM
YCTPOWNCTBOM PEKOMEHIAYETCH U3beraTb yCTaHOBKM O6OPYLOBaHNSA B MECTa, MPeACTaBASOWME
cobon HenpeofonMMble Mperpagbl AN  MNPOXOXKAEHUS  pPadnoCUrHana, Takue  Kak:
aPMWPOBAaHHbIE NEPEKPLITUSA U CTEHbI, NOABaJIbHblIE NMOMELLEHUS, MOA3EMHbIE COOPYXEHUS Y
KONOALbI, CTasIbHble Kopoba U T. 4.

Mpy pasBopavmMBaHUK CETU, BKKOYAOLLEN B Cebsd 60MbLIOE KOMMYECTBO OKOHEYHbIX
YCTPOWCTB, HEOBXOAMMbBIM 3TarNoOM SIBASETCS BbIMOJAHEHME PabOT MO PaAMOMNAAHNPOBAHMIO C
NPOBEAEHNEM HATYPHbIX SKCMEPMMEHTOB.

Mepel, MOHTaXXOM Kopryca 6/0KOB AO/MKHbI 6blTb  OCMOTPeHbl. [lpu ocMoTpe
HeO6X0AMMO BM3YaslbHO MPOBEPUTS:

@ LlenocTtHOCTb O60NIOUKU;
@ Hannume BCex KpemnexHbIX 31eMEHTOB;

@ Hanuyne MapKMpOBKM B3PbIBO3ALLMTBI;

16 Pesusna N2 02 ot 25.07.2024
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@ Hanuyune cpeacTB YMIOTHEHUS 1 Kabens M KabenbHOro BBOAA (KabenbHbiX BBOAOB).

ﬂpm MOHTaXe KopnycCa AOn4d obecneyeHms B3PbIBO3aLLMLLEHHOCTHA Heo6XxoaAnMMO
BbIMOJIHEHME ClieAYy oW nNX Tpe6OBaHl/Il7IZ

@ Kpbllka Kopnyca AO/MKHa npuiaeraTb K OTBETHOW 4aCcTu KOpMyca HACTOJIbKO
MJIOTHO, HACKOJIbKO MO3BOJIAET KOHCTPYKLMS;

YNnoTHeHne kKabens Ha KabenbHOM BBOAE [AO/MKHO OblTb BbIMOJHEHO CaMbIM
TWaTENIbHbIM o6pa30M, TaK KaK OT 3TOro 3aBUCUT B3PbIBO3alLNLLEHHOCTb KOpMycCa.

[ng ocyulecTBneHns MOHTaxa NnoHagobuTcs:
® OTBEPTKa KPECTOBas;
® HOYTOYK.
[MowaroBbi MOHTaX BbIMSANT CNefyowmm 06pa3oMm:

1. OnpeneneHuve yaayHbix MeCT 4S9 MOHTaXa Ha OObeKTE C MOMOLLbIO TecTepa CETU.

2. HacTpomka Bcex yCTPOWCTB 1 MNOAKIOYEHMNE MX B 06LLYtO CceTb (CM. PykoBOoACTBO MO
Pa3BOPaAYMBAHMIO CETK) — KaK MPaBUIO BbIMOSHAETCS B oduce.

3. Cbopka kopnycoB. [ns 3TOro Heob6XOAMMO COBMECTUTb YriybneHus nas3oB C
OTBETHbIMW YacCTAMU W COEAWMHUTb MNOCPEACTBOM BUHTOB @ 4 MM X 27 MM.

CUITMKOHOBAa4A NMpoKnagka,
BKJIEEHHas B MNa3

PeBu3ma N2 02 ot 25.07.2024 17
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OTBETHad
4aCTb

4. CoelMHEHME OCHOBHOIO 1 6baTapenHOro 6J10KOB MeXAy CO60M Kabenem nuTaHms.
5. 3anyck yCTpOWCTBa — MEPEBOL B PEXUM «AKTUBHbLIA HE B CETU» U PErncTpaumsa B
ceTu.

3AMEHA BATAPEN

Bera T/1-21 no3BongeT 3aMeHATb OCHOBHYIO 6aTapeto 6€3 CHATUS OCHOBHOIO 610Ka C
obbekTa. [lpn pasbeanHeHUM kKabens nofayvn NUTaHUS MexAy OCHOBHbLbIM U 6GaTaperHbIM
6N10OKaMKW YCTPOMCTBO MEPEK/NIOYAETCH Ha MUTaHME OT pe3epBHOM OaTapewn, Haxoaswemncs
BHYTPW OCHOBHOTO 6/10Ka.

Ona 3aMmeHbl OCHOBHOM 6aTapeM HEoO6Xx0AMMO Pa3beANHUTDb Kabenb Nogayn NUTaHusg,
CHATb 6aTapel7IHbIVI 6NOK C O6bekTa, OTCOEANHMB COEANHUTENIbHYIO MNaCTURY 6noka oT
MOHTaXHOW NAaCTUHBI, CMOHTl/IpOBaHHOVI Ha obbeKkTe.

MECTO pa3beaAMHEHNA
Kabena nogayuv NMTaHus

18 PeBun3uma N2 02 ot 25.07.2024
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BUHT

BUHT
MOHTa)XXHa4d

| nnacTtmMHa

coeamHnTeENIbHaAa
MnacTmHa

Mocne 3Toro Heo6xXxoAMMO B 6€30MaCHOM 30HE CHATb KPbILKY 6/10Ka, BbIMOMHNTL 3aMEHY
6aTapen, cobpaTb 6JIOK, CMOHTMPOBATb €r0 Ha OOBbEKTE N COEAMHUTbL Kabeb MoAayun NUTaHKUS.

3anpeLLeHo BCKPbIBaTb KPbILKU KOPMNYCOB BO B3pbIBOONACHOM 30He!

PeBn3ung Ne 02 ot 25.07.2024 19
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:@' Beaa Bera T[-21/ PykoBOACTBO NO aKCMayaTaumm

B naHHOM pa3gene onncaH NPOToKoN obMeHa AaHHbiMK T[-21 c ceTbio LORaWANE®,

B nonax, cocroswmx M3 HECKONbKUX 6alT, ucnosb3lyeTcs MNOpPSAoK
cnepoBaHus little endian

TEPMOJATYWK BETA TA-21 MEPEOAET MAKETbI CJEAVIOLLETO TUMA

1. T1akeT ¢ TekyLMMUM NOKas3aHNIMM

Mepenaetcs perynspHo Ha LoORaWAN® nopt 2. MakcnuManbHas AnvHa naketa He MOXeT
npesbiwaTb 30 6anT (+ 1 6anT NopT).

Pasmep B Tun
y OnwucaHue nons 3Ha4vyeHus

6anTax AaHHbIX

1 6anT [MpuymMHa Nnepenayn NakeTa 0-8 uint8

1 6anT 3apsin 6atapen, % 0-100 uint8

1 6anT ®dnar npeBblLLIEHNS NTMMNTOB ("0O" - HeT npeBbiWeHns, 1" - uint8
TemnepaTypsl eCTb NpeBbILLEHNE)

4 6anTa Bpems popmmnpoBaHMs NakeTa uint32
(unixtime)

1 6ant TemnepaTypa ycTpouncTaa, °C uint8

2 6anTa TemnepaTtypa AaTymka 1, oT -600 go +3000 uintl6
YyMHOxeHHas Ha 10, °C

2 6banTa TemnepaTypa gaTtymka 2, oT -550 no +1000 uintl6
YyMHOxeHHas Ha 10, °C

2 6banTa HuxHuUm TemnepatypHbin nopor ot -60 go +300 intl6
patuvka 1, °C

2 banTa BepxHun TemnepatypHbin nopor ot -60 go +300 intl6
patuvka 1, °C

2 6anTa HuxHMM TemnepaTtypHbin nopor ot -55 o +100 intl6
patyuvka 2, °C

2 6anTa BepxHuin TemnepaTypHbI nopor  oT -55 o +100 intl6
natymka 2, °C

4 6anTa [Moka3aHus Ha Bxoge 1 B 3aBncumocTum ot Tnna (5-n 6ut  uint32

6UTOBOro NMoJg) - YACIO
MMMYNbCOB, MO0 COCTOAHME 1
— 3aMKHYT, O - pa3oOMKHyT
4 6anTa [Noka3aHwma Ha Bxoae 2 B 3aBMCMMOCTM OT TUNa (6-1m 6UT  Uint32
6UTOBOro Mosg) - YACIO
MMMYNbCOB, MO0 COCTOAHME 1
— 3aMKHYT, O - pa3oOMKHyT
1 6anT 3HayYeHne OCHOBHbIX HACTPOEK uint8
(6uToBOE Nnone)

20 X Pesuana Ne 02 ot 25.07.2024
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[MpuinHa nepenaym «PerynapHoro naketa» 3Ha4vyeHune

MNepenava NO BpeMeHwU

TemnepaTypa AaTymka 1, Bbilwia 3a YCTAaHOBIEHHbIE MOPOIK
TemnepaTypa AaTymKa 2, BbilWAa 3@ YCTAHOBMIEHHbIE MOPOTU
CpaboTan oxpaHHbIn Bxoa 1

CpaboTan OXpaHHbIN BXOL 2

[peBbllleH NOPOr Ha UMMYJIbCHOM BxoAe 1

[MpeBbILEH NOPOT Ha MMMYJIbCHOM BXoae 2

Mo 3anpocy oT cepaepa

3ameHa 6aTapenkmn

ONOUT DN WNDE O

Ecnn TepMmopesncTop He NOAKOYEH K TepMoaaTyumKky (KoHTakTbl « COUNT1»
n «COUNT2»), B none «TemnepaTypa» 6yneT nepenaBaTbcs 3HavyeHne -1000
49 MHAMKaAUMKM OOpbiBa TepMope3ncTopa. B cnyvyae KOPOTKOro 3amMblkaHUS
TepMope3ncTopa byaeT nepefaHo 3HaveHne -1270

PaCLIJl/l(I)pOBKa BUTOBOIrO Monst «3Ha4YEeHN OCHOBHbIX HaCTpOEK»

PacwnopoBka 6UTOBOro nonst «3Ha4eHMs1 OCHOBHbIX HAaCTPOEK»

Homep 6uTa OnucaHue 3HayeHune

0 3anpoc NOATBEPXKAEHMUS 0 BbIK/IHOYEH
MaKeToB 1 BKJIIOYEH

1-4 [Nepuopn nepenayun 4aHHbIX Mo Tabnuue «BpemeHHble MHTepBansbl

cbopa 1 nepeaadn AaHHbIX»

5 Tun Bxopa 1 0 MMMYJIbCHbIN
1 OXPaHHbIN
6 Twn Bxogna 2 0 MMMYJIbCHbIN
1 OXPaHHbIN
Vs Tun 6aTapeun 0 OCHOBHas
1 pe3epBHas
BpeMeHHble nHTepBanbl c60pa 1 nepenadn gaHHbIX
Ionsa naketa C MHTepBan Oona 6nuToBOoro nons
HacTpoOWMKamMu «3Ha4YeHUs OCHOBHbIX
HacTpoekKk»
1 0x01 1yac 0 0000
2 0x02 6 4Yacos 1 0001
3 0x03 12 yacos 2 0010
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4 0x04 24 vaca 3 0011
5 0x05 5 MuHyT 4 0100
6 0x06 15 MuHyT 5 0101
7 0x07 30 MUHYT 6 0110
8 O0x08 4 yaca 7 0111
9 0x09 15 cekyHA 8 1000
10 Ox0A 30 cekyHA 9 1001
11 0x0B 1 MyHYTa 10 1010
12 Ox0C 2 MUHYTbI 11 1011
13 0x0D 3 MUHYTHI 12 1100
14 OxOE 4 MUHYTbI 13 1101
15 OxOF 3 yaca 14 1110
16 0x10 9 yacos 15 1111

2. NakeT c HacTporKamm

Mepenaetcs ycTponcTtBoM Ha LORaWAN® nopT 3 npu nonyvyeHur KOMaHAbl 3anpoca
HaCTPOEK, NOCNE NPUCOEAMHEHUNS K CETU, a TaKXe MpU NOJydYeHUn OT CepBepa HEBANNAHOM
HaCTPOMKK. MakCMManbHas AJIMHA MakeTa C HACTPOMKaMKM He MOXeT mpeBbiwaTb 47 6anT (+ 1
6anT NopT)

Pasmep B 6anTax OnwucaHue nons

1 6anTt Tun nakeTa (0x00 — oTOAaéM HAaCTPOMKM)

1 6anT [MpuymHa NnocneaHero NPUCOeanHEHNS K CEeTH
2 6anTa ID HacTponkm

1 6anT OnvHa 3HavYeHns napameTpa

1 6anT unm 2 6anTa  3HayeHMe NapameTpa

2 6anTa ID HacTponkm
1 6anT OnvHa 3HavYeHns napameTpa
1 6anT nnmn 2 6anta  3HavyeHMe NnapameTpa

Nocne npucoeanHeHWs K CETU Ha CepBep OTMPABASETCS MaKeT C HaCcTponkamu. B Hem
yKa3zaHa npu4yMHa nocnefHero npucoeanHeHus. Mnagwmne 6 6UT 3TOro MoAs NPUHUMAIOT
3HayeHMs u3 Tabamubl «[MpuyMHa nocnefHero MNPUCOEOMHEHNS K CeTU B MakeTe C
HacTpolkamu». CTapwme 2 6UMTa — CYETYMK MOMbITOK MPUCOEAUHEHUS B TEeYeHMe OLHOro
CceaHca npucoennHeHuns. MakcrMManbHOe YMCNO MOMbITOK pPaBHO TpPéM. Ecnim nocne Tpéx
MNOMbITOK YCTPOMCTBO HE MPUCOeAMHUTCS, 6yaeT 3anylleH TalMep Ha 6 4acoB A
nepenpucoeanHeHus.

MpuynHa nocnegHero NPNCOeanNHEHU K CETU B MaKeTe C HaCTPOMKamMm

«join» Nocne BKIKYEHNS

«rejoin» Kaxkable 6 YacoB, eC/In HEe NMPUCOEANHUIICS K CETH

«rejoiny, ecny NpomnsoLwno 6onee 15 HeyaayHbIX NOMbITOK Nepenayn
«rejoin» nocsie NoyYeHU HOBbIX HACTPOEK

«rejoin» nocne cb6poca Kayen

O ~NWN =
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«joiN» MNPU NPOXOXAEHUN MPON3BOACTBEHHbLIX TECTOB
«join» B C/ly4ae TPEBOTM, HO YCTPOWCTBO HE B CETU
KOMaH[a Ha «join» 13 KoHbUrypaTopa

KOMaH[a Ha «join» 13-3a BO34EeNCTBUSA MarHuTa

O o N O

PeBu3uma N2 02 ot 25.07.2024 23



Bera T[1-21 / PykoBOACTBO MO aKCMAyaTaumm

G,
)
m
1]
1]

TEPMOJATYUK BETA TA-21 MPUHUMAET MAKETbI CITEAYIOWETO TUMA

1. TlakeT c HacTponKamu

Tabnunua ID HacTpoek T[-21 1 nx BO3MOXHbIX 3Ha4YEHUIN

ID OnucaHue Pasmep 3HavyeHMe NnapaMeTpa
HaCTPOMKM 3Ha4YeHus
(hex) napameTpa

0x0008 KonnyecTBo NnepenoBTOPOB MakeTa 1 1..15

0x0010 [MNepuopn nepenayun AaHHbIX Mo Tabnuue

0x0031 MNeprop c6opa AaHHbIX 1 «BpeMmeHHble NHTepBarbl

0x004E Mepuon c6opa AaHHbIX Mpu c6opa 1 nepesayy
NPEBbILLEHUN MOPOTOBbIX 3HAYEHU AaHHbIX» M. 4

0x0112 HuXHWM nopor TemnepaTtypbl 2 -60 ...+300
natymka 1

0x0113 BepxHui nopor TemnepaTtypsbl 2 -60 ...+300
natymka 1

0x0114 HuXHWn nopor TemnepaTypbl 2 -55..+100
faTyuvka 2

0x0115 BepxHuni nopor TemnepaTypbl 2 -55..+100
faTyuvka 2

0x0037 HacoBow nosc, B MUHYyTax 2 -720...840

0x0118 «JJononHuTenbHoe 6UTOBOE None» 1 0..255

Pacwudposka «JonoONAHNTENBHOE BUTOBOE NOoNe»

Homep OnucaHue 3HayeHue MoXxHO
6uTa HacTpauBaTb
0 3anpalwmBaTh 0 He Ha
noATBePXAEHNE 3anpawmBaTb
1 3anpawmBaTb
1 ABTOMaTUYECKOE yrpaBneHue 0 Bbiknto4yeHO Ha
CKOPOCTbIO
P 1 BkntoyeHo
2 HemMmenneHHO OTNpaBnsaThb 0 BbikntoyeHO Ha
JaHHble Npu
BbIXOJE U3MEPSEMbIX 1 BkntoyeHo
napamMeTpoB 3a NOpPOru
3 Pexxnm Bxoaa 1 0 VIMNynbCHbIN Ha
1 OxpaHHbIN
4 Pexxnm Bxoaa 2 0 VIMNynbCHbIN Ha
1 OxpaHHbIN
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5 Tun TepMmopaTymka 1
6 Tvn TepmopaTymka 2
7 Peseps
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pt1000 Het
NTC10000
pt1000 Het
NTC10000
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ObWME PEKOMEHOALINA

Mpy NOAKNOYEHUM M3OENNS CledyeT PYKOBOACTBOBATLCA TpeboBaHUAMUM «[1paBun
YCTPOWCTBa 3/1E€KTPOYCTAaHOBOKY, «[1paBWi TEXHUYECKOM IKCrlyaTaumm 31eKTPOYCTaHOBOK
noTpebutenen», MenepanbHblXx HOPM U MpPaBUA B O61aCTU MPOMbILINEHHOM 6€30MacHOCTH,
TPebOBaHUAMWN HacTosWwero PO n apyrux HOPMaTUBHbLIX AOKYMEHTOB, PErnaMeHTUPYIOLLMX
NPUMEHEHNE 2NeKTPOOBOPYAOBaHMUS BO B3PbIBOOMACHbBIX 30HAX.

MOHTa)X M 3KCnayaTauua M3Lennst OOJKHbl OCYLLECTBAATbCS B COOTBETCTBUMU C
TpebOBaHNSIMM HACTOALLErO PYKOBOACTBA Mo akcnnyaTaumm, FTOCT 31610.0-2019 (IEC 60079-
0:2017), TOCT IEC 60079-14-2013.

K MOHTaxXy W OBCNYXMBaHWIO W3LeNns [AOMyCKaloTCs AMua, 3HatlolMe  ero
bYHKUMOHaNbHOE MOCTPOEHME, CXEMbl, MOHTaXHble W 3KCMayaTaUMOHHbIE AOKYMEHTbI,
npolweawne obyyeHe 1N NPOBEPKY 3HAHMIN MO TEXHMKE 6€30MacHOCTU.

MoHTax yCTpOl‘;ICTBa pa3peaeTca TOJ/bKO B 06eCTOYEHHOM COCTOSHUW. [ToakntoyYeHmne
K yCTpOthTBy NMATaroWEero HarnpaxeHnda O/MHKHO NMPOnN3BOAUTLCA TOJIbKO Nocne ero noJiHoro
MOHTaXa.

[Mpy BbINOMIHEHUM MOHTAXHbIX PAabOT pa3pellaeTcs MNPUMEHSTb TONbKO WCMPaBHbIN
PYYHOW MHCTPYMEHT. PyYHOM MHCTPYMEHT HE LOMKEH MMETb MOBPEXAEHUIN (TPELLNH, CKONOB,
BbIOOWH) 3ayCeHUEB M 3a3y6prH B MeCTe 3axBaTa MHCTPYMEHTa PyKOW paboTatowero, TpeLlmnH
M 3ayCeHLIEB Ha 3aTbIJIOYHOM YaCTWN PYKOSATOK.

Ons ckntoyeHns NosaBAeHMUs Ha MOBEPXHOCTM KOPMyCa 3NeKTPOCTaTUYECKMX 3apaao0B,
BO B3PbIBOOMACHOW 30HE Heo6XOAMMO K36eratb KOHBEKLIMOHHbBIX MOTOKOB OKpYXXatoLleMn
cpelbl BOKpYr Kopnyca. [1poTupka (4MCTKa) NOBEPXHOCTU AOMYCKAeTCs TOJIbKO BAAXXHOWN,
YUCTOWM BETOLLbLO.

CobntogeHre npaBua TEXHUKM 6€30MaCHOCTU SIBASETCS HEOO6XOAMMbIM YCNOBUEM
6e3onacHom akcnnyaTaumm T-21.

Mo cTeneHu 3aWunTbl OT MOPAXKEHUS DNIEKTPUYECKMM TOKOM AATUMKM TemnepaTypbl Bera
TO-21 mopenen LW.PTLNTCO.INO.EX n LW.PT2.NTCO.INO.EX oTHOCUKTCH K knaccy 3awmTsl ||
no FOCT 12.2.007.0-75 n gBndeTcs ©6e30mMacHbIM Ang O6CAYXXMBaKOLLEro nepcoHana npu
MOHTaXe, PEMOHTE 1 PerfiaMeHTHbIX PabOTax, Kak B UCMPaBHOM COCTOSIHUW, TaK U B COCTOSIHUM
BO3MOXHbIX HENCIMPaBHOCTEMN.
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3AMPELLAETCA
® 3JKCcnayaTUpoBaTb YCTPOMCTBO Npu TeMnepaTtype
OKpY)KalolLen cpeabl, He COOTBETCTBYIOLLEN
XapaKTepucTMKaM Kopnyca;
® 3JKCnayaTUpOBaTb YCTPOMCTBO 6€3 KabesbHbIX BBOAOB;
MpuMeHATb AN NOAKIOUYEHUS Kabenn He KPYrioro ceyeHus;
© [MpuMMeHATb Kabenu C HapY)XXHbIM ANAMETPOM, He
COOTBETCTBYIOLLMM XapaKTEePUCTUKaAM KabesNbHbIX BBOAOB
© BcKpblBaTb KOPMNYC YCTPOWACTBA BO B3PbIBOOMNACHOM! 30HEe

@

Bce napameTpbl yCNOBUIM 3KCMAyaTauMm YCTPOMCTBA AO/MKHbI HAXOANTLCS B Npeaenax
[OMYCTUMbIX 3HAYEHUN, YKA3aHHbIX B pasaene « TeXHUYecKme XapaKkTePUCTUKIY.

JlaHHoe yCTpPOMCTBO MpefHa3Ha4YeHO [OJiI1 KOHTPOSA TeMnepaTypbl Ha PasivyHbIX
y4aCTKax MPOTEKAHUS TEXHOJNIOMMYECKMX MNPOLECCOB B HePTAHOW, ra3soBOW, XMMUYECKOU
MPOMBILWNEHHOCTN W APYrMX OTpacasax MOCPEACTBOM  BbIHOCHOTO TepMOpe3ncTopa,
NOLK/MOYEHHOIO K TEPMOAATUMKY C MOCNEAYIOLLEN Nepeadyeln 3HaYeHUW TeMrnepaTypbl B CeTb
LoRaWAN®. Micnonb3oBaHMe YCTPOMCTBA B LENAX, OTIMYAOLWMXCA OT yKa3aHHbIX B JAaHHOM
PYKOBOLCTBE, SBNAETCH HapyLleHWeM npaBui 3KcrulyaTaumu. [lpowsBoamTens He HeceT
OTBETCTBEHHOCTM 3a NIOOOM yLLep6, BO3HUKLINI B pe3ynbTaTe MCMNOb3OBaHUSA YCTPONCTBA HE
MO Ha3Ha4YeHMo.

2kcnnyaTauma yctponcTsa Bera T[1-21 4omKHa OCyLLECTBASTLCAS O6YyYEHHbIM NMLLOM (MO
FOCT IEC 62368-1).

3anpeLeHbl CaMOCTOSTE/IbHbIN PEMOHT NPM60OpPa UM BHECEHNE U3MEHEHUA
B €ro KOHCTPYKLMIO, a TaKXe YCTaHOBKa Jo60ro nporpaMmmMHOro
obecneyeHusi, KpoOMe T[pOrpaMmMHOro o6ecnevyeHuss MnOCTaBASIEMOro
npousBoguTenem

@

HenpodeccnoHanbHO  BbIMOMHEHHAs PEMOHTHas paboTa WAKM  YCTaHOBNEHHOE
CTOPOHHEE MNpPOorpaMMHoe obecrneyeHme MOryT MPUBECTW K MOJIOMKe npubéopa, TpaBMaM
NOBPEXAEHMIO MMYLLIECTBA.

MpousBoauTens He HecCeT OTBETCTBEHHOCTUM 3a HenpeacKasyemble
NocneacTBUs, BO3HUKIUME MU3-3a WUCMOJIb3OBAaHUA Ha YCTpOWCTBe
CTOPOHHEro NporpaMMHoro oéecnevyeHus

SNIEKTPUYECKAA BE3OINMACHOCTb

3anpeltaeTcs 3KcnnyaTtauusi YCTPOWMCTBA B6/JM3M OTKPLITOrO OFHSI U
NPSAMBIX COJIHEYHbIX Jiydel — 3TO MOXXET MPUBECTU K MNeperpeBy MU
BO3ropaHuto. YCTPOMCTBO [AOJ/HKHO WCMNONb3OBaTbCs MNpM TemnepaTtype
BO3AyXa B Anana3oHe ot -56 °C (-68,8 F) no +85 °C (185 F)

%
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Mpn 0BHapyXeHUM BO3ropaHns HEOOXOAMMO HEMEANEHHO NPEKPATUTb SKCAyaTaLmio
YCTPOWCTBa M YCTPaHUTb BO3ropaHue. [locne 3Toro yCTpoMCTBO M 6aTapero Heo6XxoaMMO
OTNPaBUTb NMPOU3BOANTENIO A4S OCYLLECTBNEHNS ANArHOCTUKM (KOHTaKTbl MPOM3BOANTENS CM.
B pasaene «[apaHTUNHbIe 0653aTeNbCTBaY).

|_|pl/l SKCryatTaunm HEO6X0AMMO He AONnycCKaTb nonagaHna NOCTOPOHHUX MPEAMETOB B
Kopnyc yCTpOVICTBa, 3TO MOXET NPUBECTM K 3aMblKaHNIO M BO3ropaHunto. 3ar|peL|.LaeTc9|
SKCriyatauuAa yCTpOVICTB B OTKPbLITOM 1IN MOBPEXAEHHOM KOpPMycCe.

CnyqaﬁHoe noBspexapeHume Kabens SANEKTPONMNUTaHUA MOXET NpPpUuBEeCTn K
HENCNpPaBHOCTAM, KOTOpbi€é HE€ COOTBETCTBYIOT YC/NOBUAM TrapaHTUM u
SKcnnyaTauumn

3anpelaeTcs Norpy»aTb KOPMycC yCTPOMCTBA B BOLY, HE PEKOMEHAYETCS MOMELLATb ero
noa CTPyu BOABI.

3anpeLleHo KacaTbCsl MPOBOAOB, NAT UK KOpnyca YCTPOMCTBA MOKPbIMU
pykamm

Henb3g Mcnosib3oBaTb YCTPOMUCTBO MOC/E MOMafaHUs BHYTPb HErO BObl. DTO MOXeT
NPUBECTU K TPaBMaM WM MOBPEXAEHNIO YCTPOMUCTBA U €ro HEKOPPEKTHOM paboTe. B Takumx
Cyyasax HeEOOXOANMO O6PATUTHCS B TEXHUMYECKYIO MOAAEPKKY NPOU3BOANTENS.

MEPbI MO OBECIEYEHWNIO B3PbIBO3ALWWTbLI U3AENNA MPU SKCINNYATALUUN

okcnnayaTaumo gatyunkoB Temnepatypbl Bera TO-21 mogenen LW.PTLNTCO.INO.EX n
LW.PT2.NTCO.INO.EX BO B3pblBOOMACHbIX 30HAaX KNaccoB 1 n 2 Heo6xoaMMO MPOU3BOAMUTD,
COMacHO  MapKMPOBKE  B3pbIBO3AWMTbH M APYrMM  HOPMATMBHbIM  LOKYMEHTaM,
pPernaMmeHTUPYOLLNM NPUMEHEHME SNEKTPUYECKOrO O6OPYAOBAHMS BO B3PbIBOOMACHbLIX 30HAX.

JononHutenbHble Tpe6OBaHl/IFI no obecneyvyeHunto B3PbIBO3aLLUNThI:

- MOAKNOYEHNE K pa3béMy TecTmpoBaHMa (XP1), k koHTakTam UART u pasbvémy XP2
[LOMYyCKaeTCs TONbKO B 6€30MacHOM 30He;

- MPW 3KClyaTauum JaTymka TpeobyeTCs Y4MTbiBaTb 3aBMCMMOCTb TeMnepaTypHOro
Knacca OT MaKCHMManbHOM TeMnepaTypbl M3MEPSIEMON CPebl, YKa3aHHyo B Tabnuvue 2.
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Tabnuua 2
TemnepaTypHbIn knacc no NOCT 31610.0-2019 (IEC 60079- T4 T3 T2 T1
0:2017)
MakcmnManbHO LOMNYyCTUMas TeMrepaTypa UsMepseMmomn
cpenbl, KOHTaKTUpYoLWen ¢ Tepmonpeobpasoatensimm PT <130 <195 <290 <300

1000, °C

KcnayaTaums U3genms C NoBPeXAeHUIMM 3N1EMEHTOB KOPMyCa HapyLUaoWMX 3alnTy
OT BHelwHuxX Bo3aenctemin 3AMNPELLETCH.

B nacnoptax WHAMBMAYaANbHOW 3KCrlyaTauum Hapsay C MacrnopTHbIMU  LAHHbIMU
LOJDKHbI OTMEYaTbCs Pe3yNbTaTbl PEMOHTOB, MPODUNAKTUYECKNX UCTMbITAHUN, HENCMPABHOCTM
n pedekTbl. [Mpn PEMOHTE U3AENNI B CNELMan3MpPOBaHHOM PEMOHTHOM npeanpuaTm (uexe)
BCE M3MEHEHWS, BAMSIOWME HA MCKPOOE30MaCHOCTb HeaoMnmyCTUMbl. B mMpOTMBHOM cnydvae
N3MEHEHWNSI JO/MKHbI COrNaCcOBbLIBATLCS C MPEANPUATUEM-NIFOTOBUTENEM U/UN C OPFraHOM MO
cepTudmKaLmmn.

Mpy NOAKNOYEHWM N SKCNyaTaLUN U3AENVs CneflyeT pyKOBOACTBOBATbCS «[1paBmnamm
yCTpOWNCTBa 2N1eKTPOYCTaHOBOKY, «[MpaBunamum TEXHNYECKOM aKcnnyaTaumm
3N1EeKTPOYCTAaHOBOK  MOTpebuTenen», AenCTBYIOWUMM  MpaBuiamMu  6€30MacHOCTU  Ha
NPOMbILWNEHHbIX O6bEKTAX U TPE6OBAHUAMM HacTosWwero P2.

Mpy NpoBeAEHUN MPOEKTUPOBAHUS MUCKPOH6E30MaCHbIX CUCTEM C MCMOJIb30BAHNEM
JaHHbIX YCTPOWCTB HEO6XOAMMO MNPOBOANTb OLIEHKY WCKPO6HE30MAaCHOCTU MOAKMIOYEHMUS
n3penns cornacHo FTOCT 31610.25-2022 (IEC 60079-25:2020), cobnopasa cneunanbHble
TpebOBaHMS K KOHCTPYKLUMM U MapaMeTpam MCKPO6Ee30MacHOro NoaKIoYeHNs KOMMOHEHTOB
CUCTEMBI.

Mo cnocoby 3aWwuTbl YenoBeKa OT MOPAXEeHUS 3SNeKTPUYECKMM TOKOM usgenue
oTHocuTCcs K knaccy Il no TOCT 12.2.007.0.

MPABUJTA BE3OIMACHOCTU MPU SKCIMNYATALUUWU BATAPEU

B paHHOM ycTpoiicTBe ucnonb3ytoTca 6atapeu Tuna ER34615 19 Ah 3.6V u
CR123A 1500 mAh 3V. 3anpelwiaeTcs MCnonb3oBaTb 6aTapeun Apyroro Tuna.

Mpu ycTaHoBKe 6aTapein HeO6XOAMMO COb6I0AaTh MONFPHOCTb.

BaTapeM HE OOJDKHa WNCMOJIb30BaTbCA B YC/IOBUAX 3KCTPEMAJIbHO HMN3KOIro AdaBleHund
BO34yXa, 3TO MOXET NMPUBECTU K B3PbIBY UM YTE€YKE OrHEOMNMAaCHbIX BELWECTB.

YCTPONCTBO He MOAXOAMT ANS 3SKCMayaTauuu B YCIOBUSX SKCTPEMAIbHO HU3KOMO
naBneHusa Bosayxa (Ha BbicoTax 6onee 2000 m).
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BaTapeu 3anpelweHoO HarpeeaTb U/MNK NOABEPraTb BO3AENCTBUIO OTKPLITOrO MiaameHm
n/vnu pasmeLaTb B6AN3N OTKPLITOrO naameHu, u/mnm oedopmmpoBaTh.

BaTapew, BxoaslimMe B COCTaB yCTPONCTBA, COAEPXKAT IUTUN.

3anpeu.|,aeTc;| BCKPbIBaTb UJ1UX NbITaTbCA Nepe3apaanTb 6aTapeM, 3TO MOXeT
npuBeCTU K B3pbiBY, BO3ropaHuUio Win ytTeyke orHeornacHbix sewecTB

Mpw BO3ropaHumn 6atapen Henb3st BAbIXaTb MPOAYKTbl TOPEHMS, @ TaKXKe MPUKaACcaTbCs K
6aTapee He3alWMLEHHBIMN PYKaMN. DTO MOXET NMPUBECTU K XMMUYECKMM OXOraMm.

Mpwv NnonagaHnM B rnasa 3NeKTponmTa U3 6aTapen Heo6XoANMO HEMELJIEHHO MPOMbITb
rnasa 60MblWMM KONMYECTBOM YNCTOW BOAbI M KaK MOXHO CKOpee 06paTUTbCS K Bpayy.

MPABUJTA BE3OIMACHOCTU MNMPU MOBPEXAEHNN KOPIYCA

Mpy HOpManbHOWM paboTe YCTPOMCTBA KOPMNYC YCTPOWCTBA HE HECeT OnacHOCTU. [pwu
MEXaHMYEeCKOM MOBPEXAEHMN KOpMyca MOryT o6pa3oBaTbCs OCTpble Kpas W Yrhbl,
npeacTasngiowime cobom MOTeHUMaNbHYO OMacCHOCTb A8 nonb3oBaTens. B atom cnydae
HEOB6XOAMMO MpPeKPaTUTb SKCMIyaTauuio YCTPOMUCTBA M OTNPABUTbL €ro NPOU3BOAUTENO ANS
3aMeHbl Kopnyca.

[Mpy MOHTaXe B COOTBETCTBMM C HACTOAWMM PyKOBOACTBOM O6OPYAOBaHWE He
NpeacTaBASeT ONaCHOCTU A5 YENOBEKA.

NHO®OPMAL A OB N3NTYHEHUN

Mpn MNpaBUIbHOM 3KCryaTauMm U COBMIOAEHNM PEKOMEHAAUMMA MO  MOHTaXy
YCTPOMCTBO He OKa3blBaeT BpPeAHOro BO3OEWNCTBMA Ha YeNOBEYECKMN OpraHmsMm W
3NeKTPOO6OPYAOBAHME.

PEWWEHWE PACINPOCTPAHEHHbIX MPOBJIEM

Mpu O6HAPY)XeHWUM ObiMa, BO3rOPAHWNS, WCKPEHUS, HETUMMUYHOTO HarpeBaHus,
BO3HWUKHOBEHMS GYHKUMOHAaNbHbIX OWNGOK, a TakKe Npun nonajaHnuu Baarv BHyTPb KOpryca,
YCTPOWCTBO HEOBXOAMMO O6ECTOUNTL NMYTEM OTK/IOYEHUS 6aTapeNHOro 610Ka U 06PaTUTLCS
B TEXHWNYECKYIO MOALEPKKY MPOU3BOANTENS.
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Kpl/lTl/I‘-IeCKl/IM OTKA30M MOXET 6bITb:

—  HEBbINOJIHEHME AaTYnKamm TeMmnepaTypsbl Bera TA-21 Mopeneun
LW.PTLNTCO.INO.EX 1 LW.PT2.NTCO.INO.EX cBOUX GYHKLMM MO HA3HAYEHUIO;
— OTCYTCTBME WM HEKOPPEKTHas peakuusa OaTyMKOB TemnepaTypbl Bera T[-21

moaenen LW.PT1I.NTCO.INO.EX n LW.PT2.NTCO.INO.EX Ha BxoAHble KOMaHOHble CUTHaNbI;

— NoBpexXaeHNda KOPMyCHbIX netanewn.

Mpn OOHapyXeHUM [aHHbIX OTKA30B HeO6XOAMMO MNPUOCTAHOBUTHL 3IKCMAyaTaLMio
natuymkoB Temnepatypbl Bera TA-21 mogenen LW.PTI.NTCO.INO.EX n LW.PT2.NTCO.INO.EX,
NPOBECTU ayaAnUT NU3LENNN Ha NPEeAMET BO3IMOXHOCTW U1 (MAK) LeNecOObpa3HOCTM BbIMOAHEHMUS
BOCCTAHOBMUTENIbHOrO PEMOHTA.

[MepevyeHb BO3MOXHbIX OLIMOGOK MepCoOHana, CNOCOOHbIX MPUBECTM K aBaPUMHbLIM
pexnmamMm paboTbl AaTymkoB TemnepaTypbl Bera TA-21 mopenen LW.PTLNTCO.INO.EX un
LW.PT2.NTCO.INO.EX:

— HEeBbIMONHEHMe TpeboBaHWM PYKOBOACTBA MO 3KCAAyaTauum W NPOYUX
HOPMAaTUBHbIX JOKYMEHTOB, PerIaMeHTUPYIOLWLMX SKCMyaTaumo JAHHOrO AaTUMKA;

—  OTKNOHEHMUS, HApYLUEHWS YCNOBUIM XPaHEHWNS U TPAaHCNOPTUPOBKMY;

—  3KCnayaTauus AaTYMKOB HE MO HA3HAYEHWIO;

— 3Kcnnyatauus gaTumkoB TemnepaTypbl Bera TA-21 mogenen LW.PT1.NTCO.INO.EX
n LW.PT2.NTCO.INO.EX B 30Hax, He COOTBETCTBYIOLIMNX MPUCBOEHHON MAaPKNPOBKMU
B3PbIBO3ALUMTHI;

—  HapyLeHWs Npu MOHTaXe, NOAKIOYEHNW, HACTPOMKM 1 SKCMIyaTauMm 4aTHUKOB
TemnepaTtypsbl Bera TA-21 mogenen LW.PTL.NTCO.INO.EX n LW.PT2.NTCO.INO.EX;

— pPeMOHT patumkoB Temnepatypol Bera TA-21 mopenen LW.PTLNTCO.INO.EX w
LW.PT2.NTCO.INO.EX c npuMeHeHMneM 3anacHbIX YaCTeN N MaTEPUANOB, HE PEKOMEHAOBAHHbIX
NPOWN3BOANTENEM U BbINOJHEHME PEMOHTHbLIX PAabOT MEPCOHANOM, He aTTeCTOBAHHbLIM ANS
BbIMONIHEHMS AAHHbIX PA6OT;

—  MOJepHM3aLMA N BHECEHMNE U3MEHEHWI B KOHCTPYKLMIO NpMbopa.
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TepmogaTumkum Bera T-21 OMKHbBI XPaHUTLCS B 3aBOLCKOM YMaKOBKE B KPbITbIX CYyXMX
CKNaACKMX MOMELLEHUSAX B YCNOBUSAX, NCKIIOYAIOLWMX NPSIMOe nonagaHue Bnaru. YCTpOMUCTBa
LOMKHBI 6bITb 3aLLMLLEHDBI OT TOKOMPOBOASLLEN MbINM, MAPOB KUCNOT U LLLENIOYEN, a TAKXKE ra3os,
BbI3bIBAIOLLMX KOPPO3UIO M pa3pyLlalowmX N30onaumMo. TeMnepaTypa OKpYy>KatloLLero Bo3ayxa He
JOMKHa 6biTb Hke natoc 5 °C m He pgomkHa npesbiwaTh naoc 40 °C. OTHocuTenbHas
B/I2YKHOCTb BO3[yXa He [O/MKHa npesbiwaTs 85%.

YCTponcTBa TPaHCMOPTUPYIOT B 3aBOACKOM YMAaKOBKE BCEMM BMAAMW TpaHCMopTa B
KPbITbIX TPAHCMOPTHbLIX CPEeACTBaX B COOTBETCTBUM C MpPaBUIAMW MEPEBO3KM PY30B,
AENCTBYIOWMMM Ha AAaHHOM BMAE TPAHCMOPTa, U TEXHUYECKUMMU YCAOBUSAMU MOTPY3KU U
KpenneHus rpy3os.

Bo Bpems Morpy3oyHO-pasrpy30o4HbIX PaboT U TPAHCMOPTUPOBAHUS SLLMKN HE AOJIKHbI
NoABEPraTbCs PE3KUM yaapam M BO3AENCTBMIO aTMOCHEPHbBIX OCALKOB.

Cnoco6 YKNagKn almnKoB C N34ENIMEM Ha TPaHCMOPTHOE CPpeaACTBO AO/MHKEH UCKIKOYaTb
mx nepemMelleHune.

TpaHCNOPTMPOBKa YCTPOMCTBA 6€3 YNMaKOBKM MOXET MPUBECTM K €ro MoJOMKe.

TpaHCNOPTUPOBaHME YCTPONCTB AOMYCKAETCS B KPbITbIX FPY30BbIX OTCEKAX BCEX TUMOB
Ha Nlobble paccToaHus npun Temnepatype ot -40 °C go +85 °C.

[nutenbHoOe XpaHeHWe yCTponCTBa (6onee 6 MecsiLLeB) MOXET NPUBOAMTb K MACCUBaLIUN
baTapew.
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8 KOMITJIEKT MOCTABKMU

TepmMopaTymnK NOCTaBASETCS B Clefytolen KOMMIeKTaummn:
TepmopaTumk Bera T[-21 — 1 wT.

BHeLwWHN nsmepuTenbHbin anemMeHT — 1 nam 2 wrt.
MoHTaxHas nnactuHa — 1 wr.

CoeavHuTeNbHas NAacTuUHa — 2 WT.

[MacnopTt — 1 wrT.
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MO WCTeYeHUU CPOKOB CHYX6bl M3Lenne MNOANEXUT LeMOHTaxy, pa3bopke W
nocnenytowen yTmamsaumnm.

Mpu yTunnsaumm cnepgyet cob6toaaTh Npasuia 6€30MNacHOCTU AEMOHTAXA, MPUHATbIE
Ha NpeanpuaTuM-noTpebuTene. MNpu yTuansaumm cnefyeT BbiMONHUTL CAefyolwme onepaumm:

— onpenennTb HenpUrogHoCTb (HepPaboTOCNOCO6HOCTL) M3AeNUs K AanbHeKnLen
aKcnnyaTaumm, opopmMmMB COOTBETCTBYIOLWMI aKT (Ha cnncaHue);

— pa3obpaTb yCTPOMCTBO Ha COCTaBHble YacTW, Noafatomecs pa3bopke;

— OTHennTb COCTaBHble YacTW MO Trpynnam: KOpMyc, MeTa/sIMYyecKnme 4YacTu,
pa3bembl, NEKTPOHHbIE MNaTbl M KOMMOHEHTbI. Pa3beMbl, 3N1€KTPOHHbIE MNATbl N KOMMOHEHTDI
nepenaTb Ha YyTUAM3AUMIO B CMeLMann3npOBaHHble MPeanpuaTus.

CocCTaBHble 371eMeHTbl U3Oenns He NPeACcTaBASOT OMNAaCHOCTU ANS XW3HWM, 340POBbS
NOLIEN N OKPYXKatoLLen Cpefibl U MOC/e OKOHYaHKMS CpoKa CNyXX6bl U3AeNUsa YTUIU3MPYIOTCS Kak
OTXOAbl PAAMOINEKTPOHHOM annapaTypbl Ha CNeunanm3MpoBaHHbIX NPeanpPUATUNX, UMEIOLLUX

COOTBETCTBYIOLLYIO JIMLLEH3NIO.

Li-SOCI2 3nemMeHTbl MUTaHUS HeO6XOAMMO YTUAM3MPOBATb Ha CMeELVaNn3MPOBaHHbIX
NPeAnPUSATUSX, UMEIOLLMX COOTBETCTBYOLLYIO JIMLEH3UIO.
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VIsroToBuTeNnb rapaHTUpyeT COOTBETCTBME U3LENUa LAENCTBYIOWEN TEXHUYECKOW
JOKYMEHTaUMM npu CobMmoaeHNM YCNOBUIA XPaHEHMS, TPAHCNOPTUPOBAHMS M SKCMyaTauum,
YyKa3aHHbIX B «PyKOBOACTBE MO 3KCryaTaunm»,

[@apPaHTUMHBIM CPOK YCTPOMCTBA — 36 MecsaueB CO AHS MNPOAaxu, Mpu yClOBUMK
cobMoAeHMs NpPaBua SKCrlyaTaunK, a TakKe YCIOBUM OBCNYXMBAHUS U XpaHeHus. [1pu
HEBO3MOXXHOCTM YCTAaHOBUTb AATY NPOLAXM rapPaHTUMNHBINM CPOK MCUYUCNSETCS C AaTbl BbIMYCKa
YyCTPOWCTBA.

Ecnn yCTaHOBNEHO, 4YTO MOJIOMKa YCTPOWCTBA MNPOM3OLWa MO HE3aBUCALWMM OT
noTpebuTens npuYMHaMm U CBA3aHa C AedeKTOM MaTepuasoB WAM  HapylleHuem
TEXHONOMMYECKMX MPOLLeCCOB MNpW MPOU3BOACTBE, YTO B UTOre [nAenaet HEBO3MOXXHbIM
[aJibHENLlee UCMONb3OBaHME YCTPOMCTBA, B TE€YEHWE rapaHTUMHOIO CpOKa W3roTOBUTENb
0653aH NPefOCTaBUTb YCYTM MO PEMOHTY WM 3aMEHUTb BbiLLEALLIEE U3 CTPOS YCTPOMCTBO UN
€ro COCTaBHble YacCTu.

Ona onpeaeneHnda nNpnYnH OTKa3a WUin Xapaktepa I'IOBpe)K,D,eHMVI MOXET I'IOTpe6OBaTbCFI
npoeseneHmne TEXHUYECKOW SKCNepTn3bl WM ANArHOCTUMKU  COTPYAHMKaMKM  KOMMaHUU
nPom3BoOONTENA. 3aMeHa uan I'apaHTI/Il;leIVI PEMOHT MPOM3BOAATCA MOCJIE NMOATBEPXKAEHNA
KOMI'IaHl/Iel;I-ﬂpOVIBBOﬂ,VITe)'IeM COOTBETCTBUA Tpe6OBaHVIFIM I'apaHTl/Il;leIX 0643aTeNbCTB.

[apaHTUa HEe PacrnpoOCTPaHSAETCs Ha SNEeMEHTbI MUTAHUA U LeKOpaTMBHOE MOKPbITUE
Kopnyca yCTpONCTBa.

N3rotoBMTEND HE HECET rapaHTUMHbBIX O6S3aTENbCTB MPW BbIXOLE M3AENUS U3 CTPOS,
ecnm:

®  m3genue He MMeET MacnopTa;

® B nacnopTte He npocTtaBneH wtamn OTK wn/unm OTCyTCTBYeT Hakemka C
NHPopMaLmen o6 yCTPONCTBE;

@  3aBoackomn Homep (DevEUI, EMEI, MAC), HaHeCEHHbIM Ha n3genme, OTAnYaeTcs OT
3aBoackoro Homepa (DevEUI, EMEI, MAC), yka3zaHHOro B nacnopTe;

®  u3genve NOABEPraaoCh BMeLWATENbCTBAM B KOHCTPYKUMIO M/UAKM NpOrpaMmMHoe
obecneyeHune, He NPeayCMOTPEHHbBIM 3KCMNYaTaUMOHHOW AOKYMEHTaLMNEN,;

®  u3genMe MMeeT MEeXaHWYeCKUe, dNeKTPUYeCKne U/MAN WHbIe MOBPEXAEHUS W
nedeKTbl, BO3HUKLWIME MPW  HAPYLWEHUW YCNOBUM TPAHCMOPTUMPOBAHWUS, XPaHEHUS W
3KCnayaTauum;

®  m3pgenMe unMeeT Chefbl pPeMOHTa BHE CEPBUMCHOrO LeHTpa npeanpusTtus-
N3roTOBUTENS;

®  KOMMOHEHTbl  U34enusd WMeKT BHYTPEHHME  MOBPEXAEHWS,  Bbl3BaHHbIE
nonagaHMem BHYTPb MOCTOPOHHUX MPEAMETOB/XKMAKOCTEN U/MAN CTUXNUIAHBIMU 6EACTBUSIMU
(HaBOAHEHME, MOXap M T. N.) U MOBPEXAEHWS, BbI3BaHHbIE BINSHNEM arpeCcCuBHbIX CPEA;

®  nNpowu3oLen eCTECTBEHHbIN M3HOC M BbIPabOTKa YCTPOMCTBA;
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© HapyLweHbl NpaBWia XpaHEHNA N HOPMbIl SKCIrlyaTaunn,
© nMpeBblWEHDbI AOMYCTUMbIE HArpy3kKn Ha yCTpOl7ICTBO.

Ha3HaueHHbIN CPpOK Cyx6bl n3genma — 7 nert.
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MY BO3HNKHOBEHWW rapaHTUMHOIO CayYas cneayeT 06paTUTLCS B CEPBUCHBIN LLEHTP MO
afpecy:

630009, r. HoBocmbupck, yn. bonbwesnctckas, 119A
KoHTakTHbIN TenedoH +7 (383) 206-41-35 no6.5.

e-mail: service@vega-absolute.ru
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NHOOPMALINA O OOKYMEHTE

3aronoBokK
Tun LOKYMeHTa

Kop nokymeHTa

TepmopaTumk Bera T[1-21
PykoBoacTBO

HEP®.424169.017P2

Homep v naTta nocnegHem pesmsnm 02 o1 25.07.2024

VicTopusa pesmnsnm

PeBusna [Jata dPNo

01 11.03.2024 HEE

02 25.07.2024 HEE
38

KoMmeHTapuu

HaTta cosnaHus OJOKYMEHTa

[lo6aBneH NyHKT «[apameTpbl BHELWWHNX JaTYMKOB
TemnepaTypbi»
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vega-absolute.ru

PykoBoacTtso no akcnayataunm © OO0 «Bera-Abconot» 2024
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