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AEKACT

AHHOTaUuSA

PykoBoACTBO MO 3KCnyatayum

AEKACT BCKM iWAN NB-loT

3HavyeHue

Xapa KTEPUCTUKN OOKYMEeHTa

HasBaHue gokymeHTa

Pykosoacteo no akcnnyatauun JEKACT BCKM iWAN NB-loT

HaTta nocnegHero uamMeHeHus 29.08.2024
Tekywasa peaakuusi AOKYMeHTa 1.7
CraTyc YTBEpPXOEHO

OnucaHue AOKyMeHTa

PykosoacTteo no akcnnyatauun JEKACT BCKM iWAN NB-loT

XypHan nameHeHun

Homep Hata ABTOp OnuncaHne N3MeHeHusA

M3MeHEeHUsA M3MeHEeHUsA

Ne 1.0 14.10.2021 WypbirnH P. A. HavanbHasa Bepcusd

Ne 1.1 20.10.2021 WypbirnH P. A. O6HoBEHMe nnncTpaummn

Ne 1.2 02.11.2021 WypsbirnH P. A. O6HoBneHMe unnocTpayui

Ne 1.3 21.11.2023 depnsies C. P. PecTpykTypr3saumsi, oGHOBMEHME AaHHbIX
Ne 1.4 26.12.2023 depnsieB C. P. O6HoBNeHne aaHHbIX

Ne 1.5 26.01.2024 depnsies C. P. O6HoBNEHMEe nnnwcTpaunn

Ne 1.6 26.02.2024 depnsies C. P. WcnpaeneHune owmnbok

Ne 1.7 29.08.2024 depnsieB C. P. O6HoBneHne nHpopmauum o6 ownbdkax
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y 4
PyKOBO,EI,CTBO MO SKCrJfiyatayunn
y 4 .
DEKACT OEKACT BCKM iWAN NB-loT
BBegeHue

HacTtosiwiee pykoBOACTBO MO 3KCNfyaTauuu cogepXut cBefeHus o cyetymke Boabl OEKACT
BCKM iWAN NB-loT (manee BCKM iWAN NB-loT) npoussogctBa OOO «[ekacTy,
npegHasHa4YeHHOM Ansa namepeHust obbema nutbeBon oAbl No CaHlluH 2.1.4.1074-01 v BoAbl
B TEMNNOBbLIX CETAX U cuctemax TennocHadxeHusa no CHull 2.04.07, B xunblx AomMax, a Takxke B
NPOMBILSIEHHbIX 34aHUAX MPU YYETHbIX onepaumsax, NonyvYeHns OOMONHUTENbHbLIX NapamMeTpoB
aHanuTu4yeckum crnocobom, uX XpaHeHuss U nepefavym KOHEYHOMY MoNfib3oBaTeNto Mo
paguouHtepdency. [JOKyMEeHT npegHasHadeH [Ons  aTTecTOBaHHbLIX  Cneuyuarnuctos,
obecneymBaloLWMX MOHTaX M 3KCMnyaTtaumio yCTPOMUCTBA, NPOEKTUPOBAHMNE UHTENNEKTyanbHbIX
cucTtem yyeta BogocHabxeHus, Taknx kak «Smart Metering», «YMHbIn Jom» 1 gp.
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1) PyKkoBOACTBO MO 3Kcnfyataymm
’ .
DEKACT JEKACT BCKM iWAN NB-loT

OnucaHuve nsgenus

Cuetunk Bogbl BCKM iWAN NB-loT coctouT na gByx OCHOBHbIX YacTen: NPOTOMHOW 4acTu u
aneKkTpoHHoro 6noka. Ha nepegHenm naHenu cyeTymka HaxoaumTcs aucnnen. O6wumn Bua
yCTpONCTBa npeacTaBfieH Ha pucyHke 1.

PucyHok 1 — O6wmin Bua yctpomncraea

[MpoToyHas YacTb COCTOUT U3 N3MEPUTENBHON KaMepbl U KpblfbYaTky, BpaLlaloLlwencs Ha ocu B
N3MepuUTeNbLHON Kamepe.

ONEeKTPOHHbIN BNOK COCTOUT M3 nnatbl C AUCNMEEM, BblYUCNUTENBHOIO MWUKPOKOHTpOMNepa,
ONTUYECKOro nopTa, pagnouHTepdenca ¢ aHTeHHonm u  SlIM-kapTon, patymka o60poTOoB
KpblNbYaTKM B NPOTOYHOW YacTu 1 afieMeHTa NUTaHus.

Cuetunk BCKM iWAN NB-loT wuamepsier notpebneHuve Boabl, OBHapyXuBaeT HellTaTHble
cutyauumn (owmnbkn), 3anucbiBaeT LaHHble B NOYAcCOBOM apxXxvMB M Nepefaer MX KOHEYHOMY
notpebuTento No pagnonHTepdency.

00O «[ekacTt», 2024 rop www.decast.com 5
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‘EI PykoBoACTBO MO 3KCnyatayum

EKACT BCKM iWAN NB-loT
DEKACT A | .

Fa6apvm-|b|e U npuncoeanHuUTEelrbHble pa3mMepbl
YepTex obuiero BMaa yCcTponcTBa NpeacTaBieH Ha pUcyHke 2.
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PucyHok 2 — YepTtex obwero Bnga

MabapuTHble pa3Mmepbl YCTPOWCTBA NpuBeaeHbl B Tabnuue HuxXe.

OvameTp L, mm Macca, kr,
YCITOBHOTO He Gonee
npoxoaa

ay15 170(130) 110(80) 85 77 G% G 0,6(0,5)
ay20 230 130 85 77 G1 G% 0,7
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PykoBoACTBO MO 3KCnyatayum
OEKACT BCKM iWAN NB-loT

u

AEKACT

TexHNn4YecKkue xapakTepucTukm

[unameTp ycrnosHoro npoxoga, 1Y, mm 15 20
MeTponorunyeckun knacc* A B C A B C
MuHUManbHbIN pacxoq BoAbl Qumin, M3/4 0,06 0,03 0,015 0,10 0,05 0,025
MepexoaHbiit pacxon Boabl Q;, M3/y 0,15 0,12 0,023 0,25 0,20 0,038
HomuHanbHbIR pacxoq Boabl Q,, M3y 1,50 2,50
MakcumanbHbiit pacxog Boabl Qmax, M3/ 3,00 5,00
Mopor yyBcTBUTENBHOCTH, M3/Y, He Gonee 0,010 0,0125
[unanasoH Temnepatypbl Bogbl, °C oT +5 oo +95
Mpenensl 4onyckaeMon OTHOCUTENBbHOW NOrPeLLIHOCTH
cyeTynkoB, %:
- OT Qumin A0 Qt 15
- 0T Qi A0 Qmax, BKITIOYNTENBHO +2
HomuHanbHoe gasnexHue, Mla, He bonee 1,6
Motepa paBneHna Ha Qmax, MlMa, He BGonee 0,1
YcnoBusi akcnnyatauuu:
- TemnepaTypa okpyxatowen cpegbl, °C oT +5 go +50
- OTHOCUTENbHAas BMaXHOCTb BO3ayxa, % ot 5 po 95
- aTMocdepHoe faBneHue, klla ot 84 oo 110
MakcumanbHasa BbIXOAHAs MOLWHOCTbL, Abm 23
YacToTHbIN AManasoH, band 3,8, 20
EMKOCTb CHETHOrO MexaHn3ma B 06bIYHOM pexumMe, M° 99999,9999
LleHa peneHus (QUCKPETHOCTb) KOHTPOSbHOW LUKanbl 0,0001
MHOMKATOPHOrO yCTpoicTBa B 0GbIYHOM pexume, m*
HanpsxkeHne BCTPOEHHOro anemMeHTa nutaHus, B 3,6
EMKOCTb BCTPOEHHOIO 3rieMeHTa NuTaHns, MAY 3500
Knacc 3awmntbl no FTOCT 14254-2015 IP54
CpenHss HapaboTka Ha 0TKas, 4, He MeHee 110000
Cpok cny0bl arieMeHTa NUTaHus, feT, He MeHee 6
Cpok cny0bl, NeT, He MeHee 12
*A — npu BEPTUKANbHOM M HAaKNOHHOM MOHTaXe YyCTPOWCTBA;
B, C npu ropnsoHTanbHOM MOHTa)e YCTPOWCTBa
00O «[ekacT», 2024 rog www.decast.com 7
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PyKOBO,EI,CTBO Mo 3KCrityatauuu
NEKACT BCKM iWAN NB-loT

-
-
V4
NEKACT

JKcnnyaTtauus

MpuHUKMN paboTbl

MoTok BoAbl MonagaeT B M3MepUTErNbHY Kamepy MNPOTOYHOM YacTu YCTPOWCTBA, BHYTpWU
KOTOPOW Ha cneumnanbHbIX OMopax BpallaeTcsl KpblfibYaTka, a 3aTeM MOoCTyrnaeT B BbIXOAHOM
natpy6ok. Ocb BpalleHMs KpbINbYaTKM pacrnonoxeHa nepneHanKynspHoO noToky BOAbl — TakuUm
obpasom, CKOpOCTb BpalleHMsi NponopuuoHanbHa CKOPOCTM MOTOKa MpoTeKkawLlen
BOAbl (MTHOBEHHOMY pacxogy), a KONM4ecTBO obopoToB NPonopLMOHanbHO
konuyecTBy (06bemy) Boabl, Npolwleawen Yyepes cyetymk. Nepenadya BpaleHUs KpblnbyYaTky K
AaTynKam yCTPOMCTBA OCYLLECTBNSETCS NPU NMOMOLLM MarHUTHOWN CBSI3N.

Bbluncnntenb anekTpoHHOro Grnoka cynTaeT KonnM4yecTBo 06GOPOTOB KpbINibY4aTKM U BPEMS Mexay
o6opoTaMn, Ha OCHOBaHMM KOTOPbIX BbIYMCNSAET 0OGBEM M MIHOBEHHbIN pacxod BOAbl, a Takxke
Apyrue napameTpbl, ykasaHHble B pasgene «[lapameTtpbl ycTpoicteBa». O6bem npollenlen
BOObl XPaHWUTCS HapacTaloLlMM MUTOroOM ANst NpsIMOro M oBpaTHOro HanpasreHUn BpalleHus
KpbINbY4aTKN, TO €CTb B YCTPOMCTBE COXPAHSAOTCS 3HA4YeHWss OOGbEMOB BOAbI, Mpollealien B
NpsiMOM 1 06paTHOM HanpaBnNeHUsIX ¢ Havyana aKcnnyaTauum ycTponcTea.

YCTPONCTBO (OMKCUMPYET M COXpaHHAeT B MNo4acoBoW apxuB rnybuHonm 448 4yacoB 3HaYeHus
obbemoB npaAMoro M obpaTHOro MOTOKOB BOAbl, MFHOBEHHOrO pacxoga, obbema BoAbl Mpw
pacxofe, MpeBbillalLlWeM MaKCMMarbHbIM, a Takke TemnepaTtypy oOKpyxatuwen cpebl wu
owmnbKn B criyd4ae mx BO3HUKHOBEHUS. Pukcauyms npoucxognt B 00 muHyT 00 cekyHn Kaxgoro
yaca.

BCKM iWAN NB-loT nepefaet ykasaHHble Bbille napamMeTpbl B BUAE PerynspHbIX cOOBLLEHNN
no paguonHTepdency cornacHo 3agaHHOMy nepuony nepedadn. Ecnm BbliGpaH nepuog
otnpaBkn «10 MUHYT» UK pexe, YCTPOUCTBO pas3buBaeT 3TOT nepumog Ha 12 oanHaKoBbIX
WHTepBaroB, KOHKPETHbIN WHTepBan OTNpPaBKM perynsapHblX coobuieHnn BbibupaeTcs B
3aBMCUMOCTM OT CEPUMHON0 HOMepa YCTPOWMCTBA, a BPEMS OTMpaBKM BHYTPU 3TOr0 UHTepBana
BblOMpaeTcs cnyyarHbiM obpasom. dopmaT perynsapHbiX COOOLEHU OonMcaH B OOKYMEHTE
«®Popmat coobieHun iIWAN NB-1oT».

Mpn BO3AENCTBMM Ha YCTPOMCTBO MarHuTom B TeyeHme 3-10 cekyHn B obractm Ha kopnyce,
NOMEYEHHOMW Haknenkom ¢ marumtom (pucyHok 3), BCKM iWAN NB-loT HemegneHHo
oTnpaBnseTr BHeodyepegHoe coobueHne. PopmaT BHeoyepedHblX COOOLeHM onucaH B
nokymeHTe «®opmat coobieHunt iWAN NB-1oT».

00O «[ekacTt», 2024 rop www.decast.com 8
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PykoBoACTBO MO 3KCnyatayum

EKACT BCKM iWAN NB-loT
DEKACT A | .

PucyHok 3 — MecTo BO34ENCTBMA MarHuTa Ha YCTPOMUCTBO

B ycTponctBe peann3oBaH MexaHM3M NMOBTOPHOW OTNpaBKM COOOLEHUM B Cry4ae OTCYTCTBUA
ceasn. Ecnu ycTponcTBy He yaanocb NpoOM3BECTU OTNpaBKy, [AaHHble U3 CcoobLeHns
NOMeYalTCs Kak «He OTnpaBrieHHble» U ByayT oTnpasBneHbl Npu crieayoLlem ceaHce CBA3MN.

BecnpoBoagHon uHtepdenc npegcrasnaetr cobon GSM-mogynb, pabotatowmn B cetax NB-IoT.
CBsasb B ceTtsax NB-loT obecneunBaerca onepaTopomM CcOTOBOW cBA3WM. B ycTpownctee
yctaHoBrneHa SIM-kapta onepartopa, onnarta ycnyr CBsi3u BXOAWT B CTOMMOCTb YCTPOWCTBA.
[MoBTOpHaa onnata nNpovM3BOAUTCA Nokynatenem 4epesd 6 netr ¢ MOMeHTa Npou3BOACTBA
CYeTyMKa, yCnoBusa 1 Nopsaok onnatbl HEOBXOANMO YTOUYHUTL Y MPON3BOAUTENS.

YCTPOMCTBO OCHALEHO AaTyMKaMu CHATUA U MarHUTHOro nond. [aTtuuMk CHATUS OTCnexuBaeT
LEeNOCTHOCTb YCTPOMCTBA U (PUKCUPYET MOMEHT OTAENEHUA ANEKTPOHHOro Brioka OT NPOTOYHOM
4yacTu, Mpu 9TOM YCTPOWCTBO OTMNpaBnseT BHeodepedHoe cooblieHne ¢ uHdopmauuen o
npovcwecTsuun. [laT4Mk MarHUTHOroO NMons Ucnosib3yeTcs A B3anMoaenCcTBUSA Nonb3oBaTerns ¢
YCTPOMUCTBOM W aKTUBaUMKW onTuyeckoro noprta. [JonroBpemeHHoe BO30eNCTBUE MarHUTHOro
Nons MOXET NPUBECTM K HapyLeHUo paboTbl yCTPONCTBA, NO3TOMY CNYCTA O4HY MUHYTY Takoro
Bosgencteua BCKM iWAN NB-loT otnpaBnseT BHeoyepeaHoe coobuieHme ¢ nHgopmaumen ob
3TOM.

Kpome TOro, ycTpoOMWCTBO TakKXe OCHaWeHO BHYTPEHHUMW YacaMu pearibHOro BpPEMEHN,
CUHXPOHU3UPOBAHHLIMU co BCEMUPHbLIM KOOPANHUPOBAHHbLIM BpeEMeEHeM (UTC).

00O «[ekacTt», 2024 rop www.decast.com 9
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PyKOBO,EI,CTBO Mo 3KCrityatauuu
—_— .
DEKACT NEKACT BCKM iWAN NB-loT

CuHxpoHusauumsa ocyuwectensetca Yeped komrnoHeHT cetn NB-loT C-SGN (Cellular 10T Serving
Gateway Node) npu kaxxgom ceaHce CBA3W.

YcTponcTBo paboTaeT OT BCTPOEHHOrO 3rieMeHTa NUTaHUs B TeYeHUe BPEeMEHW, yKa3aHHOro B
pasgene « ABTOHOMHOCTb YCTPOMCTBa».

Ha nnaTte ycTponcTBa pasmelleH cynepkoHaeHcatop, nossonswowmn BCKM iWAN NB-loT
pabotatb 6e3 cboeB B crnyyae KpaTKOBPEMEHHOrO MOBbILEHUS Harpys3ku npu nepegaye
COOOLLEHMA MNM NOSHOIO OTKITIOYEHUS NUTaHWSA NPU 3aMeHe anemeHTa nutanus (bnarogaps
OCTaTO4HOMY 3apsafy Ha cynepkoHgeHcaTope). Ecnv B xoge akcnnyatauumn 6atapes ycTponcTea
paspagunacb MOMHOCTbI, Mpou3onaeTr cbpoc BHYTPEHHEro MUKPOKOHTponnepa W npu
crneayowemM BKAKOYEHUUN BbIYUCIIUTENb BOCCTAHOBUT CBOE COCTOSIHME HA MOMEHT nocreaHen
3anMcu B 4acoBOM apxmBe, COpPOCMB BpeMs U MOKa3aHUS CYETYMKa Ha Ha4vano 3Toro 4yaca.
MomMmMmo 3TOro, nMpuM 3aMeHe JremMeHTa nuTaHus Npou3onaeT nepBUYHas 3apagka
cynepkoHaeHcaTopa ANUTESNbHOCTbI0 HECKOMNBLKO AEeCATKOB CEeKyHA,.

CHATMe AaHHbIX C YCTPpOUCTBAX

MonyyeHne gaHHbix ¢ BCKM iWAN NB-loT Bo3MOXHO crnegyrowmm obpasom:

= BwusyanbHbIn cbhewm;
= PaguvouHTepdelnc;

s OnTunyecknn nopr.

BusyanbHbin cbem

Ha gucnnee ycTtponctBa oTobpaxkaetcsa ob6bemM BOAbl, npowlelien Yyepes CHETYUK B MPsiIMOM
HanpasneHun. 3HavyeHne oTobpaxaetca B M® M MMeeT 4YeTblpe 3HaKa nocne 3anaTown.
MakcumanbHoe 3HadeHue, BbiBOAMMOe Ha paucnnen — «99999,9999 wm3». [anbHeiwee
yBenuyeHne obbema BOAbl, Npowellen B NPsiMOM HanpasfieHUW, NpuBeneT K OTOOpaKeHuto
«00000,0000 ™m*», HO B namaATM yCTpoWcTBa M B coobuleHuax OyaeT ucnonb3oBaTbeA
«100000,0000 m3», T. e. obulee 3Ha4YeHNe obbema Boabl He GyaeT cOpoLLEHO.

PagnounHTtepdenc

YcTponcTBo nepefaeT nonb3oBaTentd MHGOpMauUUo C NOMOLLbD paguounHTepdenca B CeTax
NB-loT onepatopa MTC, kapTta MNOKpbITUS HaxoAUTCA Ha oduumanbHOM canTe oneparopa
(https://moskva.mts.ru/personal/podderzhka/zoni-obsluzhivaniya/nasha-set?on=nb-iot).

00O «[ekacTt», 2024 rop www.decast.com 10
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PykoBoACTBO MO 3KCnyatayum

-
-

- _
AEKACT BCKM iWAN NB-loT

AEKACT

ﬂ,J'IFI nepepnayn I/IHCbOpMaLI,VII/I yCTpOVICTBO Ucnomnb3yeT ABa Tuna COO6LI.l,eHVII7I — peryndpHbie n
BHeo4epeOHble.

PerJ'IFIprIe COO6LIJ,€HI/IFI yCTpOVICTBO oTnpasndetr B COOTBETCTBUM C YCTaAHOBJIEHHbIM Ha
3aBoge-un3roroeuntene Ui UAMeHeHHbIM MnoJfib3oBaTernem Fpad)I/IKOM OTNpaBKU perynapHbIX
coobuweHnun. T[lo yMOIMYaHUKO Ha 3aBofe-un3rotoeuternie YycCtaHaBliMBaeTCA OnTuMalibHOe
3Ha4YeHune nepunoanyHoCTn OTnpaBKN peryndapHbIX coobuieHun, noseonsouiee BblAEep>KaTb
HeobxoaMmbIin pexum I'IOTpe6J'IeHVIFI QHEpPrnn arnemMmeHTa nnTaHna — 12 yacos.

Hepequb BO3MOXHbIX 3HAY€HUN nepuoaAonYHOCTU oTNpaBKU perynsAapHbIX coobuweHnn:

1 MUHYTa;
= 5 MUHYT;
= 10 MUHYT;

n 30 MUHYT;

= 1uyac;

= 2 vaca;
= 4 yvaca;
= 6 vacos;
= 8 yvacos;

= 12 yacos;
m 24 yaca;
= 1 Hepens;
= 1 mecsau.

KonnyectBo BHeoyepegHblx coobueHun n nepuoq cbpoca MoryT ObiTb oOrpaHuyeHbl. [lo
YMOMYaHUKO orpaHuyeHne coctaenset 15 coobuweHnn B Mecsl. CYyeTyuMk BHeodYepeaHblX
coobuieHMn OOHOBNSIETCS Kaxaoe MepBoe YUCOo KaneHgapHoro wmecsua. [lNpu nonbiTke
OTnpaBuTb BHeodepeaHoe coobuieHne B criyyae, ecrnivm YCTaHOBMNEHHbIN NUMUT uUcdeprnaH, Ha
aucnnee cyetymka otobpasmtca Hagnucb «Limit» (pucyHok 4).

PucyHok 4 — JlumMuT BHeoYepeaHbix coobLeHnin ncyepnaH

00O «[ekacTt», 2024 rop www.decast.com 11
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ﬂ PykoBoACTBO MO 3KCnyatayum

EKACT BCKM iWAN NB-loT
DEKACT A | .

B TeueHune Bcero cpoka oTnpaBky cOOOLLEHUS cOOOLEHNA HA Ancnnee cyeTymka otobpaxaercs

Hagnuck «Send» (PucyHok 5).

PucyHok 5 — OTnpaBka coobLieHus

Mpn ycnewHon oTnpaBke Ha Aaucnnee oTtobpaxaetrca uvHPOpPMauusa O KadvecTBe
curHana (pucyHok 6):

= RSSI (Received Signal Strength Indicator) — noka3saTtenb ypoBHS NpMHMMaeMoro curHana;

m RSRP (Reference Signal Received Power) — cpegHee 3HayYeHMe MOLLHOCTU MNPUHATBIX
MUNOTHBIX CUTHANOB UMM YPOBEHb NPUHUMAEMOro curHana ¢ 6a3oBow CTaHLUMK;

= RSRQ (Reference Signal Received Quality) — xapaktepucTuka kayectBa MpUHUMaemMoro
curHana c 6a3oBon cTaHUUN.

PucyHok 6 — MIHdhopmMaums o kayecTBe curHana

NHgnkauma VIHC*)OpMaLIMVI O KaXaom napameTtpe OJInTCA 3 CeKyHAbl, nocne 4yero Ha gucnrnee
BHOBb 0To6pa>KaeTcs=| TeKyU.LMVI obbem BOAbI, I'IpOTGKLLIGVI B NpAMOM HanpasJiIEHUN.

B Crny4dae, eclin oTnpaBkKa cooOLleHns He vyaanacb, Ha pgucrnree 0To6pa>|<aeTcs| Haanncb

«Send Fail» (pucyHok 7).

PucyHok 7 — OTnpaBka coobLieHuns He yganacb

OnTuyecknm nopt

Ha nuueBon naHenu ycTpOWCTBa pacnofiokeH onTuyeckurn nopT (pucyHok 8), paboTtarowmin
cornacHo OCT IEC 61107-2011. lNopT npegHasHadYeH ANS CYATbIBAHUS apxmBa, TEKYLUMX
nokasaHun, HaCTPOMKN N NepernpoLLUMBKN YCTPONCTBA.
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S

NMpumeyaHune:
O6HoBNeHne NpoLWnBKA — ANUTENbHbLIA U 3HEpPro3aTpaTtHbIA Npouecc, Yactoe OGHOBNEHNE

MOXXET MPUBECTU K CYLLECTBEHHOMY COKpALLEHUI0 CpoKa CNyxObl YCTPOMCTBA OT arieMeHTa
nuTaHus.

N NB-ioT

PucyHok 8 — Ontudecknn nopt

S

MpumeyaHune:

Ona (yHKUMOHMPOBAHUA OMTUYECKOro MopTa MCMoNb3yeTcAa CBeT C ANMHOM BOmHbl 800-
1000 HM — onTMYecKkoe nanyyvyeHue, He BUOAMMOE YeNnOoBEeYEeCKOMY rfiasy, HO MHTEHCUBHO
n3riydyaemMoe HeKOTOPbIMM WUCTOYHUKaMW CBeTa, TakKMMKW KakK COfHUe wunM  namnbl
HakanueaHus. MNpu ApKOM ocCBeLLeHUN, OCOBEHHO NMoA NPSMbIMU COSTHEYHLIMWU fydamu, B
paboTe onTU4Yeckoro nopta MoryT Bo3HMKaTb CcOou.

OnTuyecknn NOpT akTUBMPYETCHA NOCPEACTBOM BO3AEWCTBMS Ha HEro MarHUTHbIM MOMNEM Mnpwu
NoOKMNIYEHMN K MOPTY agantepa ¢ ONTUYECKOW rorioBkor, 060pyaoBaHHOW MarHUTHOM Wanbon.
[MopT aBTOMATM4YeCKM OTKIOYaEeTCA NPU CHATUM OMTUYECKOW T[ONIOBKM WU 4Yepe3 MUHYTY
OTCYTCTBMS KOMMYHMKaLUN Yepes Hero.

dopmat coegmHeHuss — 600/8-N-1, rge 600 — ckopocTb nepenayun gaHHbIX B 6ogax, a 8-N-1 —
BUO nepefaBaeMblX MH(POPMAUNOHHBIX nakeToB (8 6uT nonesHon uHdopmauuu, 1 cton-owmr,
OTCyTCTBME CnyXebHoro 6uTa NPoOBEPKM HA YETHOCTb/HEYETHOCTb). NHMOPMaUNOHHBLIN OOMEH
yepes ONTUYECKUA MOPT oOcyuwecTBnseTca cornacHo npotokony Decast Serial Bus
Protocol (DSBP), onucaHHomy B gokymeHTe «Decast Serial Bus Protocol Specification».
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MapameTpbl ycTpoucTBa

PykoBoACTBO MO 3KCnyatayum
OEKACT BCKM iWAN NB-loT

Bce napameTpbl, KOTOpble N3MEPSIET, BbIMUCHSET, KOHTPONMpPYET U/Unu nepenaeTt yCTPOMCTBO, a
TakXke YCTaHOBMEHHblEe ANS HUX NPU NPOU3BOACTBE 3HAYEHUS MO YMOMYaHWUIO (MOXHO yKkasaTb
MHble 3HAYEHUS NpK 3aKase YCTPoWCcTBa) NpeAcTaBeHbl B Tabnuue HuxXe.

[\ [} HanmeHoBaHue napameTtpa

Mo ymonyaHuto

1 CyMMapHbIt o6bem, M3 0
2 O6bem obpaTHoro notoka, m* 0
3 MrHoBeHHbI pacxon BoAbl, M3/y -
4 Temnepatypa ycTpouncTea, °C -
5 O6bem BoAbl, NpolueaLLen npu pacxoae Bbllle Quax, M* 0
6 Anpec CepuiiHbIi HOMep
7 Bepcusa npowmBkm Homep Bepcum
8 MepeyeHb owmnbok -
9 KonnuyecTtBo cbpocoB cyeTumka 0
10 MapameTpbl UHTEPDENCa -
11 HanpsixkeHne 6atapeun, mB -
12 KoadhdpuumeHT npoToykm KoahduLmeHT npoToYku
13 CKopoCTb ONTUYECKOro nHTepderica -
14 CepuiiHbii HOMEep MUKPOKOHTpornepa CepuiiHbli HOMep
15 Tvn npubopa 4 (iWAN NB-loT)
16 YacoBson nosic UTC+3
17 log Bbinycka -
18 KonnyecTtBo 1 Tvn gaTtynkos o60poToB Konnyectso n Tun [aTtynkoBs
obopoToB
19 KoadhpunumeHT nuHeapmsaumm KoadhdpuumeHT nuHeapumsaumm
20 MarHUTHbIA TUN KPbINbYaTKN MarHUTHbIA TUN KPbINbYaTKK
21 lMoporoBoe 3HayeHWe pacxoga ANSa onpeaeneHnst Hann4yms nNpopbIBa, -
n/y
22 MpogomknTenbHOCTb pacxoda Ans onpeaeneHus npopbiea, ¢ 3600
23 lMoporoBoe 3HayeHune pacxona ANs ONPEAENEHNS HAaNMYns NPOTEYKN, -

n/y
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ﬂ PykoBoACTBO MO 3KCnyatayum
OEKACT BCKM iWAN NB-loT

NEKACT
Ne HanmeHoBaHue napameTpa Mo ymonyaHutio
24 MpogonkntensHOCTb pacxoda Ansa onpeaeneHus NpoTeyku, ¢ 7200
25 HomuHanbHas eMkocTb 6atapen, MKA*Y 2400000
26 M3pacxonoBaHHas eMKOCTb GaTapeun, MKA*Y (pacyeTHasd 0
npubnuauTensHas Benu4ymHa)
27 Hdopmaums o NB-loT mogyne MHdopmaums o NB-loT mogyne
28 APN nogknto4deHus APN noakntodeHus

29 JlornH ot cepBepa -

30 Maponb oT cepBepa -

31 IMEI IMEI
32 IMSI IMSI

33 CyeTumK nepegaHHbIX cOObLLEHNN -

34 CueTyrK NpMHATLIX coobLLeHuI -

35 CepBUCHBbI Nnaporb -

36 Mepuwop nepenayn coobLeHn 9 (pa3 B 12 yacos)
37 RSSI RSSI

38 SNR SNR

39  T3412 -

40 T3324 -

41 PekoHdurypaums moayns -

42 MakcumanbHoe KonM4ecTBO BHeEOYEPEOHbIX COOBOLLEHUI B IMMUTHBIN 15
WHTepBan

43 KonunyecTtBo nepegaHHblX BHeEOUYepeOHbIX COOBLLEHMI B TEKYLLUIA -
NUMUTHBLIN UHTepBan

44 VoeHTudunkaTop IMMUTHOIO MHTEpPBana 0x03 (oguH mecsu)

BHYTpeHHee BpemMsAa CHATUA OaHHbIX

Tekywme gata M BpeMsi OTCHUTLIBAKOTCA BHYTPEHHMMM 4Yacamu ycTpoucTtBa. Bpemsa cHATUSA
AaHHbIX NpefcTasneHo B abcontoTHoM popmate UNIX-time ¢ TOMHOCTbIO OO CeKyHAbI.

BHyTpeHHee Bpemsi M 4YacoBOW MOSIC YCTPOWCTBA aBTOMaTUYECKM HacTpauBalwTcs B
COOTBETCTBUN CO BPEMEHEM, YCTaHOBMNEHHbIM B CETM ornepartopa CBsi3aW, B KOTOpou paboTtaet
YCTPOWCTBO, NOCe YCMNELHOro ceaHca CBA3MN.
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3HavyeHue ob6bema NPsIMOro NOToKa

YCTponcTBO onpeaensieT n oTnpasnseT CyMMapHbIN Nokasatenb obbema BoAbl, npowieawen B
npsasMomM HanpasneHun (Ve) 3a Bce BpeMsa paboTbl YCTPOUCTBA, a Takke [OOMOMHUTENbHO
nepegaeTt novacoBble 3HayeHUss obbema Boabl, npowedwen B npsmoM (Vi) n obpatHom (Vg)
HanpaBneHusXx.

3HauyeHne ob6beMa Boabl NpU 3afaHHOM pacxoge

YCTpONCTBO MO3BONSAET onpeaenuTb Npoduib pacxoga BoAbl, paccyuTbiBas oObLEM BOAbI,
npoweawen 4Yepes cYeTYUK NpW 3afaHHbIX [uanasoHax pacxoga. [uanasoHbl pacxofa
3agalTcs npy NPou3BOACTBE U NO YMOMYaHMIO COOTBETCTBYIOT CNneayloLwmM 3HaYeHUAM:

»  MeHblwe mnHumaneHoro pacxoga (Qmin);

= OT MnHuMansbHoro pacxoga (Qmin) 4O NepexogHoro pacxoga (Qy);
= OT nepexogHoro pacxoaa (Qt) Ao HOMUHanNbHOro pacxoga (Qy);
=  bBonblwe HommHanbHoOro pacxoaa (Qn).

MokasaTtenb Percent no3sonser n0Tpe6|/|Temo OLEeHUTb NMoKa3aTesin pacxoda B rnpoueHTax:

s Percent; — npoueHT oT 0bwero ob6bema Boabl, Npowieawnit Nnpu pacxogax ot Qmin 40 Qy;
m  Percent, — npoueHT o1 0bwero o6bema Boabl, Npoweawnn npu pacxogax ot Q; 4o Qu;
m  Percentn.x — NnpoueHT oT o6wiero o6bema Boabl, Npowenwmnn npu pacxoge 6onbwe Q.

MpoueHT oT obwero obvema Boabl (Percenty), npowegwmin npu pacxoge MeHbwe Qmin,
paccynTbiBaeTCs cnegyowmm obpasom:

Percent, = 100 — Percent..x — Percent, — Percent:, %

&

NMpumeyaHne:

B coobueHunsix MoxeT nepefaBaTbCa HE YNCNO NMPOLEHTOB, a Aonsa. Hanpumep, MoXeT 6bITb
nepegaHa gons 1/256, 1. e. 128/256 — ato 50%, 30/256 — ato 12%. bonee nogpobHas
nHdopmaums npeactaBsneHa B fokymeHte «dopmat coobuweHunn iWAN NB-IoT».
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3Ha4YeHUue MOMEeHTaNnbHOro pacxoaa

YCTpOWCTBO aHanuM3MpyeT MOMEHTanbHbI pacxod U (PUKCUPYET 3HadYeHUs MUHUManbHOro
(Qpeakmin) M MaKCUMarnbHOTO (Qepeakvax) PACXOO0B 3@ OTHYETHbIN Nepuoa.

=)

NMpumeyaHne:
Mpn aHann3e MOMEHTanbHOro pacxoga Ans (UKCMPOBAHUS 3HAYEHUS MUHUMAanbHOMO
pacxofa 3a OTYETHbIV Nepuoa yunTbiBaeTcst TONbko pacxog 6onbue 0,5*Quin.

Bo3MOXHble OLLUOKU

lMepeyeHb BO3MOXHbIX OLIMOOK, KOTOpble MOXET OOHapyXWTb YCTPOWCTBO, NpPeAcTaBlieH B
Tabnuue HuXxe.

Homep own6ku OnucaHune ButoBas macka
1 OTcoeanHeHne 3reKTPOHHOro Brioka oT NPOTOYHON YacTu™ 0x0002
2 Temnepatypa ycTponcTBa BHEe 4OMYCTUMOro AnanasoHa 0x0004
3 YcTponcTBo cOpolueHo/nepesarpyxeHo 0x0010
4 Hannuyne marHunta* 0x0100
5 Owunbka gaTtynka o60pOTOB KpbIfibYaTKK 0x0200
6 Hanuuune npopbiBa 0x0400
7 Hanuuue npoteykn 0x0800
8 Hanuuune obpaTHOro notoka 0x1000
9 CpabaTbiBaHMe cTopoXa pacxoga* 0x8000
10 LOCTUTHYT NMMMUT BHEOYEpeaHbIX COOOLEHNI 3a NeEpUOA 0x10000

* NPy BO3HUKHOBEHWMW HELUTATHOW CUTyaumun yCTPOMUCTBO HEMEANEHHO OTNpaBnseT BHeoYepeaHoe cooblieHne

[o Bepcum npowmBkM 1.26 BKNHOYUTENBHO MEpPEYEHb BO3MOXHbIX OLUMOOK, KOTOpble MOXEeT
oBHapyXnTb YCTPOWCTBO, COOTBETCTBOBAN&l owwnbkam B OObEKTe err CornacHo LOKYMEHTY
«®opmat coobieHun iIWAN NB-IoT»:

Homep ownGku OnucaHue BuTtoBas macka
1 Hanuuune obpaTHOro notoka 0x0001
2 Hanuuue npotedkn 0x0002
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NEKACT
Homep own6ku OnucaHune ButoBas macka
3 Hanunune npopbiBa 0x0004
4 Hanwuve marHuta 0x0008
5 OTcoeanHeHne anekTpoHHOro 6rnoka OT NPOTOYHON YacTu 0x0010
6 YcTponcTteo cOpolueHo/nepesarpyxeHo 0x0020
7 [OCTUrHYT NMMUT BHeOYepeaHbIX COobLEeHnn 3a nepuog 0x0040
8 Owwnbka gaTtymMka 060pPOTOB KpbinbYaTKy 0x0080
9 TemnepaTtypa yCTpOWCTBa BHE AONYCTUMOrO gManasoHa 0x0100

B cnyyae BO3HMKHOBEHUS OLLIMBOK YCTPOMCTBO 3aHOCUT MHOPMALMIO O HUX B NOYACOBOM apXuB
BHE 3aBWCMMOCTW OT [ONUTENbHOCTU HanuMyuMs HewTaTHbIX CUTyauun WM 4actoTbl UX
nosBneHuns.

OTcoeanHeHMe 3NEeKTPOHHOro 6yioka OT MNPOTOYHOM YaCTU: YCTPOMCTBO KOHTpONuUpyet
coeguHeHWe 3neKTPOHHOro Brioka 1 NPOTOYHOM YacTU U NPU ero HapylweHun oTMevaeT akT
BCKPbITUSA KOpnyca, Npy 3TOM Ha Aucnsnee ycTponctea kaxable 20 ceKyHA nosiBMsieTCa Haanuchb
«E00000010». T[llpegynpexneHne cbpacbiBaeTcsa W Hagnucb MNepecTaeT MnosaABNATbLCA Ha
aucnnee, eCnv COeaNHUTD 3NEKTPOHHbIN BIOK N NPOTOYHYHO YacCTb.

Temnepatypa ycTpoWcTBa BHe A[ONMYCTUMOro pAuanasoHa: YCTPOWCTBO KOHTpoOnupyet
TemnepaTypy OKpyXalwen cpegbl U B Cclydae ee Bbixoda 3a YykasaHHbIl B pasgene
«TexHnyeckne xapakTepucTMKu» guanasoH oTmedvaeTr akTt paboTel BHE [OMYCTMMOro
AvanasoHa. [Mpu Bo3BpaTe TemnepaTypbl OKpyXatolwen cpeabl K [ONYyCTUMbIM 3HaYEeHMAM
npeaynpexaeHne o Temnepatype BHe AOMYCTMMOro Anana3oHa copacbiBaeTcs.

YcTponcTtBo copolweHo/nepesarpyXeHo: yCTPONCTBO (bMKCMpyeT OWwmnbKy B cryyae CUNbHOro
SMEKTPOCTAaTUYECKOTO BO3AENCTBUS, 3aMEHbl BHYTPEHHEro 3nemMeHTa nuTaHua u nwboro
OPYroro KpaTkOBPEMEHHOIO UK ONUTENBHOIO OTKIKOYEHUST YCTPOMCTBA.

Hanuuve marHuTa: npu BO3AENCTBUM MarHutTa Ha YCTPOMCTBO ANUTENbHOCTbIO Gonee 60
CeKkyHA dukcmpyeTcs hakT Bo3gencTBua MarHuTHoro nons. NpegynpexaeHue cbpacbiBaetcs
NpW CHATUX MarHuTa c yCTpoOncTBea.

Owunbka gaTunKka o60pPOTOB KpbINbYATKU: YCTPOMCTBO KOHTPONMPYET NOMnyyYeHne CUrHanos OT
Aatynka o60poTOB KpbIfbYaTKU M B Crllydae HEKOPPEKTHOM paboTbl 4aTYMKOB UNN OTCYTCTBUS UX
CUTHanoB (UKCUpyeT oLWKbKy Aatymka o6OopoTOB KpbinbyaTku. [pegynpexageHue He
cbpacbiBaeTcsi, He06X0ANUMO OTNPaBUTb YCTPONCTBO B PEMOHT.
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Hanuuue npopbiBa/NpoTeyvkn: YCTPOMCTBO OTMeYaeT akT pasrepmMeTusaumm coeauHeHui
TpybonpoBoAoOB, Aenslleics Ha [OBe KaTeropumM B 3aBUCMMOCTM OT pacxoda Boabl U
NPOAOIKUTENBHOCTM YTEYKM: NPOPbLIB U NPOTEYKY.

npOprB XapakTtepnusyetca 3HaduTelibHbiIM pacxodoM BOAbl, MNpeBblllakvWwnM noporosoe
3Ha4YeHune pacxoda And onpepgeneHna Hanndna npopbiBa, npu KOpOTKOIZ NpoaOOJIXKXUTESIbHOCTMH,
HpeBbIUJaIOU.leIZ 3Ha4YeHune NpoaoInKNTErNIbHOCTU pacxoaa Ana onpeaerieHnda npopbliBa.

I'IpOTqua XapakTtepusyeTtca MalibiMm pacxogom BOAbl, MpeBblllakvwnMm noporosoe 3Ha4deHue
pacxoga And onpegeneHna Halimdma MnpoTedkn, TMpu fonbLion npoaoJIXNTESIbHOCTU,
I'IpeBbIUJaPOLU,eIZ 3Ha4YeHne NpoaoInKNTErNIbHOCTU pacxoda Ana onpeaerieHnd NnpoTeyku.

[aHHble nokasaTenu 3agarTcs MpUM  U3rOTOBMEHMM YCTPOWCTBA W yCTaHABNMBAKTCHA Ha
MUHUManbHbLINA U NEPEXOAHbIN pacxoabl C BO3MOXHOCTbIO Nocreayowen nepeHacTponku.

I'Ipm yCTpaHeHnn pasrepmeTmn3aymm (3Haqum‘-| YKa3aHHbIX Bbllle nMapamMmeTpoB ONyCTUITUCb HNXe
NOpPOroBbIX 3Ha‘-IeHVIl7I) npeaynpexgeHne o npopbiBe UK NpoTevke C6paCbIBaeTCﬂ.

Hanuuyne oGpaTHOro noToka: nNpuM OTCYTCTBMM MNPSAMOro noToka BoAbl U OBGHapyXeHuu
obpaTHOro notoka cymmapHbiM obbemom Gonee 1 n ycTpoMCTBO OTMe4daeT akT Hanumyus
obpartHoro notoka. [pun nosiBneHUM pacxoga B MPsSIMOM HanpaBfeHuu npegynpexaeHue o
HenpepbIBHOM 06paTHOM NOTOKe cOpacbkiBaeTcs.

CpabaTbiBaHMe CTOPOXEBOro pacxoga: Mnpu MNOsIBNEHUN pacxoda Bbllle YCTAHOBIIEHHOMO
YPOBHSI MOCMe €ero AnWTeNnbHOro OTCYTCTBMSI YCTPOWCTBO OTMe4yaeT (akT cpabaTbiBaHus
cTopoxeBoro pacxoga. [lpegynpexaeHve o cpabaTbiBaHMM  CTOPOXEBOro  pacxoda
cbpacbiBaeTcsa Yepes 1 cekyHay nocre nosiBreHust.

JOCTUTHYT NMMUT BHeoYepeaHbIX COOOLEeHU 3a Nepuoa: YCTPOUCTBO (OUKCUPYET OLUNOKY B
crlyyae [OOCTMXKEHUSI NMMUTa BHeovYepedHblX COOOLEHUMN B YCTAHOBMEHHbIA JIMMUTHbIV
nHtepsan. [lNpepynpexageHne cbpacbiBaeTcsl, korga HacTynaeT MepBbli AeHb CcneayloLllero
NMMMUTHOIO MHTEpBana.

HanpsixeHne 6aTapemu

yCTpOVICTBO nepenaetr 3Ha4dYeHune HanpaxeHmda BCTPOEHHOro ajfieMeHTa MNMnTaHus. I/IsmepeHl/le
Hanpa>xeHnqa nponcxoanT HenocpeaCcTtBeHHO nepen OTHpaBKOﬁ.
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APN nopgknro4veHus

APN (Access Point Name) — ceTeBon napameTp, onpegensarwmn Kak U C KakKuMn cepBepamu
Obynet pabotaTtb yCTPOMUCTBO. /I3MeHeHMe 3TOro napameTrpa MOXET MPUBECTU K HEBO3MOXHOCTH
nony4yaTtb coobLLEHNSA C YCTPONCTBA.

MepuoanyHoOCTbL Nepeaayn coobLeHUN

YCTpONCTBO nepedaeT perynsipHble COOOLEHUS C YCTAHOBMEHHOW NEPUOOUYHOCTBIO (CM.
pasgen «PagnouHTepdency). OAna 3HavyeHun «1 MuHyTa» n «5 MUHYT» OTnpaBka coobuieHui
npoucxoguT cpasy Mno HaCTYMMEeHUK BpPeMeHW OTMpaBKW, ONSA OCTalbHbIX 3HAYEeHUW TOYHOEe
BpeMsi OTMpaBKW onpegenserca criydanHbiM obpasom B 3aJaHHOM BpPEMEHHOM WHTepBarne.
YacTtaa otnpaBka COOBLLEHUN MOXET HeraTMBHO CKas3aTbCA Ha MNPOOOIHKUTENbHOCTU paboThbl
YyCTPOWCTBA OT BCTPOEHHOrO 3fieMeHTa NUTaHnS.

=

NMpumeyaHune:

APN nogknioyeHnsa v NepuoauyHOCTb nepedayvm COOOLEHUMA — KPUTUYECKU BaXKHble Ons
paboTbl YCTpPOMCTBA NapaMeTpbl, UX U3MEHEHWE OOCTYMHO TOMbKO NOCIe aBTopu3aunn Ha
ycTponcTtee. [Ans M3MeHeHWa 9TUX napameTpoB HeobXoOuMM YHUKanbHbIA ONS KaX4oro
YCTPOWCTBa Mapoflb, KOTOPbIW MOXHO MOMYyYMTb Ha CTpaHuLe 3MNeKTPOHHOro nacnopTta
ycTponcTBa (Mmes Heobxoaumbln ypoBeHb goctyna). [Joctyn obecneuymBaetca nubo npwm
nomowm PIN-koga w3 Haknenkm c¢ QR-kogom ycTtponctBa, nubo npu nNomoLm
HenocpeacTBEHHOro ckaHmpoBaHua QR-koga vM3 nacnopTa u ganbHeWwero nepexoga Ha
CTpaHuLy C 9NeKTPOHHbIM NacnopTOM.

ABTOHOMHOCTb

ABTOHOMHOCTb pabotel BCKM iWAN NB-loT npeacrtaeBnser cobon  MWHMManNbHbLIN
rapaHTUPOBAHHbIN CPOK CIy>KObl YCTPOMCTBA OT BCTPOEHHOTO 3f1IEMEHTA NUTAHNSA U COCTaBNsIET
6 neT npu ycnoeum ctabunbHOM CBA3M U nepefaym He 6onee Tpex coobLleHnin B CYTKN.

MoBepka U MeXNoBepPOUYHbIA UHTEepBan

[MoBepka ycTponcTBa MPOU3BOAUTCA B COOTBETCTBMM C pdokymeHtom MW 1592-2015
«PekomeHgaumns. locygapctBeHHaa cuctema obecnevyeHus eguMHCTBa u3MepeHuin. CYeTumnku
Boabl. MeToanka noBepKu».
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Mpn noBepke pekoMeHOyeTCA MpPOBECTU 3aMeHy JanemeHTa nuTtaHua. B ycTpoucTtse
ncnonb3yetcs NUTUR-TUOHUNXNOpMAHan ©GaTtapes Tunopasmepa 18505 ¢ HOMUHaNbHbIM
HanpsbkeHnem 3,6 B 1 MakcMmManbHbIM NOCTOSIHHBIM TOKOM pa3psaga He meHee 300 MA.

MexxnoBepoYHbIN NMHTEPBaN COCTaBNSET 6 NnerT.

MoHTaX nsgenus

&

NMpumeyaHne:

Mepen  ycTaHOBKOM  pekOMeHOyeTCs  OCyWeCTBUTb  MNPOBEPKY  KadecTBa  CBA3M,
BOCMNOJSIb30BaBLUNCL CreuuanbHbiM TecTepoM UNU nepegas BHeodepegHoe coobuleHne ¢
BCKM iWAN NB-loT.

YCTPOWCTBO yCTaHaBNMMBAETCA B NOMELLEHUM UNKU cneumanbHOM MaBUITbOHE C TemnepaTypomn
OoKpyxatouiero sosayxa ot +5 go +50 °C n oTHoCcUTENbHOW BRaXHOCTbO He 6onee 95%. MecTto
YCTAHOBKM YCTPOWCTBa [OOMMKHO obecneumBatb CBOOOAHLIA AOCTYNn AfS OCMOTpa, CHATUSA
noKasaHui 1 rapaHTMpPOBaTb €ro aKkcnnyarauuno 6e3 NoBpexXaeHNn.

YCTpONCTBO yCcTaHaBnmMBaeTcs B TpybonpoBog ¢ cobniogeHmem crnegyroumx yCnoBui:

® HanpaeneHue NoToka JOMKHO COOTBETCTBOBATbL HaNpaBneHUO0 CTPENKN Ha Koprnyce;
pekoMeHayeTCa NPOM3BOAUTL YCTAHOBKY Ha rOpM3oHTanbHOM TpybonpoBoae;
npucoegnHeHne ycTponucTea K Tpybonposoay AOSMKHO ObiTb repMeTUYHbIM 1 BblAepPXNBaTb
nasnexnune 1,6 MMa (16 krc/cm?);
AJTVHBI NPSAMbIX Y4aCTKOB 0 M Nocre yCTponcTBa obecnevynBatoTcs KOMMNIIEKTOM MOHTaXHbIX
YyacTen, NoCTaBNseMblM BMECTE C YCTPOUCTBOM,;
yCTaHOBKa OCYLLIECTBNSAETCA TakuMm obpasom, 4ToObl YCTPOMCTBO Bcerga Obino 3anoriHEHO
BOAOWN.

MpucoegnHeHne k Tpyb6am C guamMeTpom OGONbWMM WM MEHbLWUM AMaMeTpa BXOOHOro
natpybka YCTpOWCTBA OCYLLUECTBISIETCS KOHYCHbIMM MNPOMEXYTOYHbIMW  NEepPeXoaHnKaMu,
yCcTaHaBNMBaeMbIMW BHE 30Hbl NMPSIMONIMHENHbIX Y4aCTKOB.

[Mepen ycTponcTBOM pekoMeHOyeTCs ycTaHaBnmeaTb OUNLTP.

3anpeliaeTcs npoBoaAnTb BONN3KM yCTPONCTBa CBApPOYHble paboThl.
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[lonyckaeTcsi ycTaHOBKa YCTPOWCTBa Ha BepTuKanbHOM TpyGonpoBoae npu poHTanbHOM UMK
HaKMOHHOM MOMOXEHMM AUCNNEes 3MeKTPOHHoro 6roka. lMpu 3TOM yBEenUYMBaKOTCS 3HAYEHUS
MUHUMAanNbHOrO U NEPEXOAHOIO0 PacxonoB, COOTBETCTBYOLLME METPONOrMYeckoMy knaccy A.

3anosniHeHne yCTpOIZCTBa BO4OW HeoBXxoamMmo npon3sBoanTb NnJjiaBHO BO n3bexaHme rnoBbILLEHHOMN
BM6paL|,I/II/I n rmapaBrnmM4eckmnx ygapos.

lMpu ycTtaHOBKe He fonyckaTb NEPEeKOCOB COeAMHUTENbHbIX AeTanen U 3Ha4YnTesbHbIX YCUUNn
npu 3atsarmBaHum pe3bboBbIX coeauHeHun. MOMEHT 3aTs KKK OOMKeH 6biTb He 6onee 40 H-m,
crnegyeT ncnonb3oBaTb Koy gnHamomeTpuyeckui no NOCT P 51254.

Ecnu ycTponCTBO YKOMMNSIEKTOBAHO MApPOHUTOBLIMW MNPOKNaAKamMu, TO Neped MOHTaXOM MUX
Heobxooumo Bblgepxatb B ropaden Boge 7-10 muHyT npu  Temnepatype 70-80 °C.
MapoHunTOBLIE NPOKNALKM NOBTOPHOMY UCMOMb30BaHMIO HE Nognexar.

PeKomeH,u,yemaﬂ cxXeMa MOHTaXa rnpueegeHa Ha puCcyHke 9.

T T

\a i

SN
6 1 2 [ Tpyda

I

Cuyemyuk 800kl

Ulapossbit kpaH

Kocou ¢punbmp epybou oducmku
Lmyyep

lMpoknadka

lalika

RIS

PucyHok 9 — PekomeHayemasn cxema MOHTaxa
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YKa3aHus no akcnnyatauum, TPaHCNOPTUPOBKE, XPaHEHUIo U
yTUnmu3sauumm

Yka3aHuAa no JKCcnnyataunm

Hapy>KHa;| NMOBEPXHOCTb yCTpOIZCTBa OOJIXHa coaep>XaTbCA B HACTOTE.

He pexe ogHoro pasa B Heagento HeobXxoaMmMO NPOM3BOAUTL OCMOTP YyCTpouncTBa. B cnyvae
3arpA3HEeHNs CTeKno npoTepeTb BNaXKHOW, a 3aTeM CyYxXou MOSMOTHAHOM candeTtkon. [lpu
OCMOTpE NPOBepPSAETCH HanMume/oTCyTCTBME TeYM B MecTax COeANHEHNS LWITYLLepPOB C KOPNYCOM
M wTtyuepos c TpybonposogoM. [lpu BbIIBNEHUN Teyn HeobXxoauMMo noATsHYTb pe3bOoBble
coeanHeHnsa. Ecnn Teyb He NpekpallaeTcsd, HeObXOANMO 3aMEHUTb NPOKaaKy.

Mpun BbISIBNEHUM TE€YM M3-MOA ANEKTPOHHOrO 6rioka Mnu npekpaweHnn ero PyHKLNOHUPOBAHNS
YCTPOWCTBO HEOOXOANMO CHATb M OTNPaBUTb B PEMOHT.

Mocne pemoHTa ycTpoicTBa HEO06X0ANUMO MPOBECTM NpoLieaypy ero NoBepKu.

PaboTta yCTpOI;ICTBa MOXeT ObITb obecnedyeHa TOMNbKO npu cobniogeHnn cneayrvowmnx ycnosmﬁ
aKcnnyartaunu:

MOHTaX YyCTPOMCTBA BbINOSIHEH B COOTBETCTBUM C TpebOBaHUAMKN HACTOSLLErO PYKOBOACTBA
no aKcnnyaTauuu;

3HayeHuss HOMMHanbHoro Q, ¥ MakcumanbHoOro Qmax pPacxogoB MpU  3KCNyaTauuu
YCTPOMCTBaA He [AOOMMKHbl MNpeBbllaTb 3HAa4YeHUW, YKasaHHblX B pasgene « TexHuyeckue
XapakTepuUCTUKNY;

npu 9KcnnyaTauuMmM yYCTPOMCTBA Ha pacxodax HwWkKe MWHUManbHOro Qmin NOrpeLHoCcTb
cyeTyYMKa He HOpMMpOBaHa WM MOXET OTNMYaTbCA OT 3HA4YEeHWN, yKasaHHbIX B pasgene
«TexHnyeckne xapakTepuCTUKn»;

B TpyboOnpoBoAe He OOMKHbI MMETb MECTO rmapasnuyeckue yaapsl n Bubpauum, snvsaowmne
Ha paboTy yCcTpoMCTBa.

Mpn 3aMeTHOM CHWXeHWM pacxoda BoAbl HEoOBXoAMMO NPOYUCTUTL BXOAHOW UALTP OT
3acopeHus.

JkcnnyaTtaumsa ycTporcTBa Ha MakCcMManbHOM pacxode AonyckaeTcst He 6onee 1 yaca B CyTKMW.
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YKa3zaHusi No TpaHCNOPTUPOBKE

TpaHcnopTMpoBaHMe cCYeTYMKa NpousBoaMTCA NOObLIM BMAOM 3aKpbITOrO TpaHcnopTa, B TOM
yucne M BO3AYLUIHbIM TPaHCMOPTOM B OTamnfMBaeMbIX repMeTU3MpoBaHHbIX OTCEKAx B ynakoBKe,
npenoxpaHsioLLel 0T MeXaHNYEeCKMUX NMOBPEXOEHNNA.

TpaHcnopTMpoBaHMe cYeTYMKa OOSMKHO COOTBETCTBOBATbL ycnosusam pasgena 5 NTOCT 15150.

YKa3zaHusl o XpaHeHUo

YCTPOMCTBO AOSIKHO XPaHUTbLCHA B yNakoBKe MpeanpusaTUs-U3roToBUTENS COrMacHO YCIOBUAM
pasgena 3 NTOCT 15150. B Bo3ayxe nomeLeHns, B KOTOPOM XPaHUTCS YCTPONCTBO, HE AOSIXKHbI
cogepxaTtbCsa KOPPO3MOHHO-aKTUBHbIE BeLlecTBa.

Yka3aHuAa no yTunm3aumm

YTunusaumsa yCTpOMCTBa AOSMKHA OCYyLLEeCTBNATLCS cornacHo TpeboBaHUAM
CaHlnH 2.1.7.1322-03 «lurneHnyeckme TpebOBaHUA K pasMeleHnio un obe3BpexnBaHuIo
OTXOAOB nNpoM3BOACTBa M noTpebneHus». PelweHne o0 npekpaweHun 3SKcnnyaTaumm wn
yTUnm3auum YyCTpoOWCTBa nNpUHMMaeT noTpebuTtens. YTunusaumsa BCTPOEHHONO 3feMeHTa
NUTaHUA YCTPOWCTBA [OSIKHA OCYLLEeCTBNATbLCSA B COOTBETCTBUM C TpeboBaHusamu MOCT P
M3K 60086-4-2009 «baTtapeun nepBu4yHbie. HacTb 4. be3onacHOCTb NMTUEBbLIX BaTapeny.

KoMmnneKkT nocrtaBku

Cuyetunk BCKM iWAN NB-loT 1wt
KomnnekT MOHTaXHbIX YyacTten* 1w
YnakoBka 1w
MacnopTt nspgenusa 1w

* - Hann4ne n cocTtas KOMMIEKTa MoryT ObITb N3MEHEHBI NO 3akKaasy.
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MapaHTUM nsroroBuTens

MN3rotoBuTenb rapaHTUpyeT COOTBETCTBUE U3Aenns TpeboBaHWSAM HACTOSLWEro AOKyMeHTa npwu
cobrnitogeHun notTpedbuTenem ycrnoBuii akcnnyaTaumm, XpaHeHusl, TPaHCNOPTUPOBKM U MOHTaxXa.

[apaHTUHLIN CPOK YKa3aH B nacnopTe Ha npmnbop.

MN3rotoButenb 06s3yeTca 6e3B03ME30HO 3aMEHUTb UM OTPEMOHTUPOBATL YCTPOMCTBO, ECMM B
TeYeHNe rapaHTMNHOIO cpoka noTpebutenem OyaeTr oOHapyXeHO ero HeCcOOTBETCTBUE
TEXHUYECKMM XapakTepucTukaMm. lMpu aTtom Ge3Bo3mesgHasi 3amMeHa WM PEMOHT yCTpPOWCTBa
OOMKHbI  MPOU3BOAMTLCA  NPEAnpUATUEM-U3FOTOBMTENEM  NpPU  yCcnoBuM  cobniogeHus
noTpebutenem npaBun XpaHeHWsi, TPAHCMOPTUPOBKM, MOHTaXa WM 3KChfyaTauuu, ykasaHHbIX B
HacTosILLEM LOKYMEHTE.

B rapaHTuUinHOM o6cnyXnBaHMM MoOXeT BbiTb OTKa3aHo B Cryyae:

®  Hannuna MexXaHUYEeCKUX MNOBPEXAEHUN, OedEeKTOB, Bbl3BaHHbIX HECOONIAEHMEM npaBun
TPAHCMOPTMPOBKKN, XpPaHEHUsl, MOHTaxa MW I3KCnnyaTauuum YCTPOMCTB, a TaKKe Cneaos
MEXaHUYECKOro Unn TEPMUYECKOTO BO3AENCTBUS;

m  JedeKkToB, BbI3BaHHbIX CTUXUNHLIMU B6EACTBMSMM U BO3OEWCTBMEM OKpYXalLen cpeabl —
HaBOAHEHMEM, NOXapOM, aTMOCHEPHBLIMU ABMEHUAMW U T.MN.;

m  HapyweHus noTpebutenem KOMNNEKTHOCTU NOCTaBKN.
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