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ﬂ PykoBoACTBO MO 3KCnyatayum

DEKACT PMW NB-loT

AHHOTaUuSA
HasBaHue gokymeHTa PykosoacTteo no akcnnyatauun PMU NB-loT
HaTta nocnegHero uamMeHeHus 22.08.2024
Tekywasa peaakuusi AOKYMeHTa 1.8
CraTyc YTBEpPXOEHO
OnucaHue AOKyMeHTa PykoBoacTteo no akcnnyatauun PMA NB-loT

XypHan nameHeHun

Homep OaTa ABTOp OnucaHne N3mMeHeHus
M3MeHeHus U3MeHeHus

Ne 1.0 25.04.2023 WypbirnH P. A. HauyanbHaga Bepcus

Ne 1.1 16.06.2023 WypbirnH P. A. lMpaBKka LBETOBON MapkMpOBKKU Kabens, yaaneHne 1-Wire

Ne 1.2 06.07.2023 WypbirnH P. A. YcTtpaHeHue ownbok, nobaBneHo onucaHue kabens

Ne 1.3 17.10.2023 depse C. P. KoppekTnpoBka pacnmHoOBKM

Ne 1.4 08.11.2023 ®epnses C. P. PecTpykTypunsaums

Ne 1.5 01.02.2024 depnsies C. P. YcTpaHeHue owmnbok

Ne 1.6 28.02.2024 depnses C. P. O6HoBNeHVe MHpopMaLMM 0 BO3MOXHbIX OLLIMBKax

Ne 1.7 14.06.2024 depnsies C. P. O6HoBneHe uHgopmaumm o6 yCTpOMCTBE, MHAUKALMM,
MQTT n cnocobax noakntovenus ML U v2

Ne 1.8 22.08.2024 depnses C. P. OB6HOBEHME MHCTPYKUUKM No nogkntoveHmto ML N v2
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y 4
PyKOBO,EI,CTBO MO SKCrJfiyatayunn
y 4
DEKACT PMW NB-loT
BBegeHue

HacTtosiwee pykoBoACTBO MO 3KCNfyaTauuu COAEPXUT CBeAeHUss O MOoAyre perucTparopa
nMmnynbcoB ¢ paguosbixogom PMW NB-loT (ganee mogyns PMW NB-loT, PMWA NB-loT wnun
moaynb) npoussoactBa OOO «[ekacTt», npegHasHa4YeHHOM [ANS MNOAcCYeTa KonuyecTsa
MMMNYNbCOB OT CYETYMKOB pPecypcoB, TakMx Kak Boda, Tenno, ra3 u np, a Takke
MHOPMaLMOHHOIO obMeHa ¢ Moaynamu nmnynscoB 1 ganHelx MUO W v2 (ganee MO U v2)
no wuHTepdency 1-Wire. [okyMeHT npegHasHadeH nAns aTTeCTOBaHHbIX CreuuanucTos,
obecneymBaloLMX MOHTaX M JKCnnyaTtaumo yCTPOMUCTBA, NPOEKTUPOBAHME UHTENNEKTyanbHbIX
CUCTEM Yy4eTa BOAOCHaOXeHUs, ra3oCHabXeHUs, ANEKTPOIHEPIUKN, Takmx Kak « Smart Metering»,
«YMHbIM [JoMm» 1 gp.
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PykoBoACTBO MO 3KCnyatayum
DEKACT

PMW NB-loT
OnucaHuve nsgenus

Mogyns PMU NB-loT npegcrtaBnsaet cobon ycTpoMCTBO B NNaCTUKOBOM KOpMyce, OCHaLLEeHHoe
3NeMeHTOM NUTaHuA.

MMNYNbCHbIMKU BXoAaMu, uHtepdencom 1-Wire, pagMonHTepdencom, a TakkKe BCTPOEHHbLIM
O6wunn Bug PMU NB-loT npeacrtasneH Ha pucyHke 1.
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PucyHok 1 — O6wmn Bug PMU NB-loT
Ha nvuueBon naHenu Moayns pacnofoXeHbi:
| |
| |
| |

OnTuyeckun nopT;
| |

QR-kog (MaeHTUdUKATOP YCTPOUCTBA M CChIflIKa Ha 3NEeKTPOHHbIA NacnopT);
TpexuBeTHbIN MHANKATOPHbIM CBETOANOA U KpaTKOe onucaHue nHankauuu,

OnucaHne uBeTOBOW MapKUPOBKN BXOOAHOIo coeanHeHus.

000 «[ekacTt», 2024 rog

www.decast.com



http://www.decast.com/

E’ PyKOBO,EI,CTBO Mo 3KCrityatauuu

— PMW NB-loT
NEKACT
raGapMTHble U npuncoeanHuUTEelrbHble pa3mMepbl
YepTtex obwero Buga PMW NB-loT npeacrtaBneH Ha pucyHke 2.
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PucyHok 2 — YepTtex obwero suga PMU NB-loT

TexHn4yeckue XapakKTepucTtukm

MapameTp 3Ha4vyeHue

MuHMManbHO [OMyCTUMOE BXOAHOEe HanpsbkeHne Ha O
kaHan, B

MakcumanbHO AOMNYyCTUMOE BXOAHOE HanpshkeHue Ha 24
kanan, B

MakcumanbHbIM TOK Yepes KaHan B pexume Bbixoga, MA 200

Tun nogaepXunBaemMbiX UCTOYHUKOB MMMYNbCOB rEPKOH, «OTKPbITbIV KOMMEKTOP», onToperne,
akTuBHbIN («BkN» - 0...0,5 B, «BbIkn» - 3...24 B)
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AEKACT

PykoBoACTBO MO 3KCnyatayum
PMW NB-loT

MapameTp 3HavyeHue

MuHumanbHoe COMNpOTUBIIEHNE 3amblkaTtens B 10

COCTOSIHUN «Pa3oMKHYyTO», MOM

MakcumansHoe COnpoTUBeHne 3amblkaTens B 100
COCTOSIHUU «3aMKHYTO», KOM
HacTtpanBaembin aguanasoH BpemMeHu 3awutbl oT 0...1000
apebesra, Mc
MakcumanbHas BbiIxogHas MOLHOCTb, ABM 23
YacToTHbIN AnanasoH band 3, 8, 20
HanpshkeHne BCTPOEHHOro anemMeHTa nutaHus, B 3,6
EMKOCTb BCTPOEHHOro aneMeHTa nutaHus, MAY 3500
[unanasoH pabounx temnepartyp, °C -20...+50
CpenHss HapaboTka Ha 0TKas, 4, He MeHee 110000
Knacc 3awutbl no FTOCT 14254-2015 IP68
CpegHuin cpok cnyx6bebl, net 6
OnunHa kabens, m 1,5
MoHTax
NMpumeyaHne:
I'Iepep, YCTaHOBKOI7I pekomMmeHayeTcA OCyLLEeCTBUTb NnpPoOBEPKY Ka4yecTBa CBA3N,
BOCMNOJ1b30OBaBLWNCb clreunaribHbiM TeCTepoM WJIN nepenaB BHeo4epeaHoe coo6u.|,eH|/|e C
PMW NB-loT.

Mogynb ycTaHaBnMBaeTCA B MOMELLEHUN WNU CcreunanbHOM MaBUNbOHE C TemnepaTypou
oKkpyxatuwero Bosgyxa oT MuHyc 20°C pgo +50°C. MecTo yCTaHOBKM MOAYMs OOMKHO
rapaHTMpoBaTb €ro 3KcnnyaTauuio 0e3 NoBpexaeHWn, a Takke HaxoouTbCsi BOMM3M BbILEK
COTOBOW CBSA3M MCMOMb3YyEMOro oneparopa Ans nyywero kayectsa 6ecnpoBOAHON CBA3N.

I'Ipm MOHTa)xe MoaynAaA Ha CHYeTYMKnm C MalnbiM OgnamMeTpomMm Uunu pr6bl pekomMeHayeTcA
MCMNosrb30BaTb KpOHLIJTeIZH An4a yHuBepcanibHOro MOHTaxa, I'Ipe,D,CTaBJ'IeHHbII7I Ha PUCYHKe 3.
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AEKACT

PykoBoACTBO MO 3KCnyatayum
PMW NB-loT

Lol b e
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PucyHok 3 — KpoHLWwTenH ang yHMBepcanbHOro MOHTaxa

Mpn MOHTaxe Mogyns Ha CYEeTYMKM C BonblIMM AMaMeTpOM pPeKOMEeHAyeTCs MUCNOoNb30BaTb
KPOHLUTENH ANS CTauMOHapHOro MOHTaxa, npeacTaBfieHHbIN Ha PUCYHKe 4.

PucyHok 4 — KpOHWTENH ANna CTauMOHapHOro MoHTaxa

00O «[ekacT», 2024 rog www.decast.com 8
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V4
PyKOBO,EI,CTBO Mo 3KCnJiyataunn
-
AEKACT PMW NB-loT
JKcnnyaTtauus

MpuHUKMN paboTbl

B mogyne PMU NB-loT npegycmoTpeHo ABa pexuma paboThbi:

= UMNYNbCHbIA PEXUM;

= pexum 1-Wire.

B vMmnynbcHOM pexunme moaynb BedeT MNoAcyeT KonuyecTBa MMMNYMbCOB, MOCTynawwuMx Ha
UMMYNbCHbIE BXOAbl OT MEXaHMYeCKOro (repKoH) UIM 3rEeKTPOHHOIo (KOTKPbITLIN KOMMEeKTop»,
onTopene, akTUBHbLIN) 3amblkaTernen. KonmyectBo MMNyNbCOB XPaHUTCA HapacTalLwWmM UTOroMm,
TO €CTb COXpaHSeTCH CyMMapHoe 3HayeHue KonnyecTBa MMMYNbCOB C Hayana aKkcnnyatauuu
yCTponcTBa.

B pexunme 1-Wire mogynb obecneymBaeT MHGOPMaALMOHHbIN OBMEH C MOAKMHYEHHbIMU MO
nutepency 1-Wire MO N v2 no npotokony DSBP (Decast Serial Bus Protocol). ®opmaTt
B3aummonencTeus onncaH B gokymeHte «DSBP cneuundukauna PMU NB-loT».

MepeknioyeHne mexgy pexumamu paboTbl OCYLLECTBASAETCS NpyM MNOMOLWM  OSUTENbHOro
BO3OEWCTBMA Ha MOAyNb MarHMToMm (cMm. pasgen «Bapuantbl nogkntoveHuns MWL U v2 k
PMW NB-10T»).

CymmapHO€e KONMMYeCcTBO MMMYJIbCOB Ha KaXXAoM MMMNYNbCHOM BXOAE, a Takke MOoSflydeHHble no
1-Wire ot MU N v2 paHHble MKCMPYOTCA B SHEPrOHE3aBMCUMOW NaMATU Kaxabin Yyac, obwas
rmnybuHa apxuBa coctaBndeT 768 yacos.

PMW NB-loT nepepaer BCe NOMyYeHHble [AaHHble B BUAE pPerynspHbiXx CcOO6WeEeHUn no
pagnonHTepdency cornacHo 3agaHHoMy nepuogy nepegayn. Ecnmn BoibpaH nepuon oTnpasBKu
«10 MUHYT» MM pexe, KOHKPETHbIA UHTepBan Mexay oTnpaBnseMbiMu coobuieHnamn Byaet
BblIbpaH YCTPOMCTBOM cCryyanHbiM obpasom. dopmart perynspHbiX COOOLEHUN onucaH B
aokymeHTe «®opmat coobuieHnn PMU NB-10T».

[Mpn M3MeHeHUn COCTOSIHNA Ha CTOPOXEBOM BXOAE UIU NPU KpaTKOBPEMEHHOM BO3AENCTBUN Ha
MoOynb MarHUTOM B yKasaHHOW Ha kopnyce obnactu PMU NB-loT HemeaneHHo oTnpasnseT
BHeouepegHoe coobueHne. dopmat BHeovepeaHblx COOBLLEHMI onMcaH B JOKYMeHTe «DopmaT
coobweHun PMU NB-loT».

000 «[ekacTt», 2024 rop www.decast.com 9
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PykoBoACTBO MO 3KCnyatayum
PMW NB-loT

-
-
V4
NEKACT

B moayne peanu3oBaH MexaHW3M MOBTOPHOM OTNpPaBKM COOOLLUEHMI B criyvyae OTCYTCTBUS
cesA3n. Ecnu ycTpoWcTBY He yaanocb NpPOW3BECTM OTNpaBKy, [AaHHble W3 CcoobleHus
NMOMeYaloTCsl Kak «HeoTrnpaBneHHble» U ByayT oThnpaBneHbl Npu cneaylolem ceaHce CBSI3U C
y4eTOM MaKcuMarbHOro pasmepa coobLeHus.

PagvounHtepdenc npencrasnsaer cobown GSM-mogynsb, paboTatoLwmnm B ceTax
NB-loT (npotokonbl NIDD unn MQTT). Ceasb B ceTsax NB-loT obecneunBaetca onepatopom
cotoBon cBA3W. [lpyn nokynke moayns c npegyctaHoBrieHHbIM SIM-yunom wunu SIM-kapton
onnara ycnyr CBs3M BXOAUT B CTOMMOCTb YCTpOWCTBaA W He TpebyeTcs npu BBOOE B
akcnnyaTauuo. [loBTopHad onnata npou3BOAMTCA Mokynatenem 4epe3d 6 ner (npwu
ncrnono3osaHn NIDD) ¢ MomeHTa npou3BoACcTBa MOAYNHA, YCIOBUA W MOPSAOK onnarbl
HeoObXOANMO YTOYHUTb Y NPOU3BOAUTENS.

Mogyne PMW NB-loT ocHaweH TpexuBeTHbIM WHOWKATOPHbIM CBETOAMOLOM, C MOMOLLbIO
KOTOPOro mMoAynb nokasblBaeT X0 OTMpaBKW BHeodepedHblX COoOLeHnn unn nHpopmmpyet o
Konm4yecTBe NogknideHHbix kK Hemy no 1-Wire yctponcte. CBeToamnon MOXET ropeTb 3€feHbIM,
XenTbIM NN KPpacHbIM LIBETOM.

Kpome Toro, B PMW NB-lOT npucyTtcTByloT BHYTPEHHWE Yacbl peanbHOro BPEMEHMU,
CUHXPOHU3NPOBAHHbLIE CO BCEMUPHbLIM KOOPANHUPOBaAHHLIM BpemeHeM (UTC). CuHxpoHu3auus
ocyuwectBnsietca Yepe3 komnoHeHT ceTn NB-loT C-SGN (Cellular loT Serving Gateway Node)
Npwn KaxgoM ceaHce CBA3M.

PMWN NB-loT paboTaeT oT BHyTPEHHEro anemeHTa nutaHus. ICToOuHMK nutaHua obecnevnBaet
HOpManbHy0 paboTy mMogyns npu LOMyCKaemblX YCNOBUAX XPaHEHWA W 3Kcnnyatauum B
Te4YeHne BpeMeHU, yKkazaHHOro B pasgene «ABTOHOMHOCTb». Cpok cny6bl Mogynsa 3aBUCUT OT
MHTEHCMBHOCTW €ro UCnosib30BaHUs 1 KayecTBa CBA3MN.

Ha nnate PMW NB-loT pacnonoxeH cynepkoHgeHcaTop, No3sonsawwmi mogynio paborate 6e3
cboeB B cnyvyae KpaTKOBPEMEHHOrO MOBbLIWEHUS HaArpyskM nNpu nepegadvye coobLeHun umnm
MOSMIHOrO OTKIIOYEHUS MNUTaAHMS NpU 3aMeHe a3nemeHTa nuTaHus (bnarogaps OCTaTOYHOMY
3apsagy Ha cynepkoHaeHcatope). Ecnu B xoge akcnnyataumm GaTapes mogyns paspsaunach
MOMHOCTbIO, npousongeTr cbpoc BHYTPEHHEro MUKpokoHTponnepa PMW NB-loT u npu
crneaywemM BKMIOYEHUUN BbIYUCIIUTENb BOCCTAHOBUT CBOE COCTOSIHME HAa MOMEHT nocriegHeun
3anMcu B 4acoBOM apxmBe, cOpPOCMB BpPeMSA W MOKasaHUs MOAyns Ha Hadvano 3Toro 4yaca.
Momnumo 3TOro, nNpuM 3aMeHe oJnemMeHTa nuUTaHus npousonaeT nepBuYHad 3apsiaka
cynepkoHaeHcaTopa ANUTENbHOCTbIO HECKOMNBKO AECATKOB CEKYHA.

000 «[ekacTt», 2024 rop www.decast.com 10
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ﬂ PykoBoaCTBO NoO 3Kkcnnyataunm

DEKACT PMW NB-loT

Cxema coegunHeHuUs

B mogyne PMW NB-loT gna nogknioYeHUss BHELWHUX YCTPOWCTB Ha nriate pacrnofoXeHbl
KIeMMHbI€ KONOAKN C NOANUCAMMN KaXOoW KNneMMbl, @ B HUXKHEW YaCTu Koprnyca — repMeTUYHbIN
BBoa Tuna PG7 ansa kabens. NogkntoveHne NpoBoAOB K KNneMmaM n3obpaxeHo Ha pucyHke 5.

PucyHok 5 — lNogkntoyeHne npoBofos K krnemmam mogyna PMUW NB-loT

Ne LiBeT npoBoAa HasHauyeHue

1 CUHUI = MMMYnbCHbIN BXOA, 1
2 cepblit == UMNYnNbCHbBIN BXOA 2
3 KOpPUYHEBbIN I MMMYIbCHBLIN BXOA 3
4 KpacHbI == MMMyNbCHbIN BXOA 4
5 pO30BbIN === CTOPOXEBOMW BX0OS

6 3eneHbin = RFU

7 XenTbin === 1-Wire

8 6enbin = GND (3emns)

00O «[ekacT», 2024 rog www.decast.com 11
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V4
PyKOBO,EI,CTBO Mo 3KCrityatauuu
-
DEKACT PMW NB-loT
UHTepdenchl

B mogyne peanusosaHa paboTta 4YeTbipex He3aBMCUMbIX MHTEPKENCOB:

=  PaguouHTtepdenc;

s OnTnyecknn nHTepdenc nocnegoBaTesibHOro nopta (oNTonopT);
= MnNynbCHble BXOAbI;

= 1-Wire.

PagunounTtepcenc

Moaynbe nepepaeT nonb3oBaTentd MHGOPMALUID C MNOMOLLBLIO paanounHTepdenca B CeTsx
NB-loT, kapTa NnoKpbITUA HAXOAUTCH Ha oMU ManbHOM CanTe UCMONb3yeMOoro oneparopa.

Ona nepegaun uHdopMaumm moAynb UCNoNb3yeT ABa Tuna COOOLWEHUA — perynsipHble W
BHeouYepeaHble.

PerynsipHble cooOLlieHnst moaynb OTNpaBnsaeT B COOTBETCTBUM C YCTAHOBIIEHHbIM Ha 3aBoAe-
N3roToBMUTENE UNN N3MEHEHHbBIM NONb30oBaTenem rpadMKoM OTNPaBKK PEryrspHbIX COOBLWEHMN.
Mo ymonyaHMio Ha 3aBoge-U3roToBUTENE YyCTaHaBNMBaAEeTCd ONTMMalribHOe  3Ha4vyeHue
NepuognYHOCTM OTNPaBKM PerynsapHbiXx COObLEHU, NO3BoONsLEe BblaepxaTb HeobxoanMbli
peXnmM NoTpebneHns sHeprum anemeHTa nutaHna — 12 yacos.

MNepeyeHb BO3MOXHbIX 3HAYE€HMA NePUOAUYHOCTU OTNPABKU PerynspHbIX COOOLEeHN:

1 MUHYTa;
= 5 MUHYT;
= 10 MUHYT;

n 30 MUHYT;

= 1vac;

= 2 y4aca;
= 4 yvaca;
= 6 4acos;
= 8 4yacos;

= 12 yacos;

= 24 vaca;
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PykoBoACTBO MO 3KCnyatayum
PMW NB-loT

-
NEKACT

= 1 Hepens;
= 1 mecsad.

OTtnpaBka BHeo4epeoHOro COOOLEeHMs OCYLLECTBNSETCA NpuU  BO3AENCTBMM Ha MOAYINb
MarHuTom B TeyeHme 1...3 cekyHa. KonmnyecTtBo BHeouepeHbix coobueHnin n nepuog cbpoca
MOryT ObITb OrpaHuyeHbl. 10 ymonyaHuio orpaHuyeHue coctaBndet 15 coobuweHun B mecsu,.
CueTunk BHeoyepeaHbIX coobLWeHnn OOHOBNAETCS Kaxaoe nepBOe YUCMAO KaneHg4apHoro
mecsuya. Mpu nonbITKe OTNPaBUTbL BHeEOYepeaHoe coobuieHne B criydae, ecriv yCTaHOBNEHHbIN
NUMAUT ncyepnaH, nigmkaTopHoln ceetoanog PMU NB-loT 3aroputca kpacHbIM.

OnucaHune xoaa oTnpaBKN BHeEOYepeaHbIX cooOLLEeHn npmeeaeHoO B Tabnuue Huxe.

DenctBue Nupukauunsa OnucaHue
x MpeBbIWEHO KONMNYECTBO
1.3¢c AOMYCTUMbIX BHEOYEPEAHbIX
coo0LLeHUI

~
¢

OTtnpaBka coobLeHuns npoLna
ycneLHo

OTtnpaBka coobLieHnst He yganachb:
HEeT OTBEeTa OT CeTUu U ceTb He

HangeHa

OTnpaBka coobLieHnsa He yaanach:
OTKa3aHo B JOCTYre K ceTu
OTnpaBka coobLieHnsa He yaanach:
annaparHas owmnbka

B cnyuyae, ecnn mogynb HaxoouTCcsl BHE 30Hbl AEUCTBUS CETU, OH HaYHET yMeHbLUaTb 4acToTy
OTNPaBKN pErynsipHbiX COOOLEHUA Ha OAMH Wwar W3 MepeyvyHss BO3MOXHbIX 3HAYEeHWUN
NepMoaNYHOCTN OTNPaBKU PerynspHbiX COOOLEHUA 3a Kaxable YeTblpe HeoTnpaBleHHbIX
coobuweHns. YactoTa OTNpaBKM pPerynsipHbix COOOLLEHWIA BeEPHETCA K YCTAHOBMEHHOMY
3HaYeHU0 NPV NEepBOK YCMNELLIHON OTNPaBKe PErynsipHoOro Uin BHeo4YepegHoro coobLleHmns.

~
¢

w3

n

~
¢

~
¢

B cnyyae, ecnn moaynb coobuaeT 06 oTkase B AOCTYyNe K CETU, OH NonpobyeT NoaKMIYNTLCA K
HeW Npu crneayroLlen oTnpaBke PerynsapHoOro Ui BHEOYEPELHOro CoobLeHNs.

B cnyuae, ecnu B mogyne npouvsowna annapartHasi owmbka — Hanpumep, OTCYTCTBYET CBA3b C
pagnomogynem nnm SIM-unnom/SIM-kapTon — HEOBXOANUMO OTNPaBUTbL YCTPOMCTBO B PEMOHT.
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V4
NEKACT

B ycTponctee peanu3oBaHa BO3MOXHOCTb Bblbopa npoTokona, Mo KoTtopomy 6yayT
nepegaBaTbCs perynspHble M BHeodepedHble coobuweHus. [lo ymonyaHulo YyCTPOMCTBO
ncnonbayet npotokon NIDD, ogHako npu HeoBXxoaMMOCTM MOXHO BblbpaTh npoTokon MQTT.

Ona wcnonb3oBaHus npoTtokona MQTT B HacTpowkax ycTpoucTBa Heobxoaumo 3ajaTb
cnegyouwne napameTpbl:

= /msa cepBepa;

= [lopT;

= APN;

= JloruH;
= [laponb;

= YacToTHbIN Ananas3soH;
= Tonuk Anga nepegadun coodLeHnn;

= Tonuk Ans nony4YeHust COOBLLEHNN.

OnTnyeckumn nopt

Ha nwuueson naHenn moayna PMW NB-loT pacnonoxeH ontuyecknmin nopt, paboTatowimi
cornacHo OCT IEC 61107-2011. TlMopT npegHasHayeH ANS CYUTbIBAHUA apXMBOB, TEKYLLMUX
noKasaHun, HaCTPONKU MoaynsA UM o6HOBIEHNSA NPOLUNBKW.

=

NMpumeyaHune:

Ona (yHKUMOHMPOBAHUA OMTUYECKOro MopTa MCMoNb3yeTcAa CBeT C ANMHOM BOmHbl 800-
1000 HM — onTMYecKoe nanyyvyeHue, He BUOAMMOE YenoBeYEeCKOMY rfiasy, HO MHTEHCUBHO
n3riydaeMoe HeKOTOPbIMM WCTOYHUKaMKU CBeTa, TakKMMW Kak CofiHue unu  namnbl
HakanueaHusa. lNpu ApKOM ocBeLLeHUN, OCOBEHHO MoA NPSMbIMU COSTHEYHLIMWU flydamu, B
paboTe onTU4Yeckoro nopta MoryT Bo3HMKaTb COou.

OnTuyecknn NOpT akKTUBMPYETCHA NOCPEACTBOM BO3AEWCTBMSA Ha HEro MarHUTHbIM MONEM Mnpwu
NoOKMNIYEHMN K MOPTY agantepa ¢ ONTUYECKOW rorioBkor, 060pyaoBaHHOW MarHUTHOM Wanbon.
[MopT aBTOMATMYeCKM OTKIOYaEeTCA NPU CHATUM OMTUYECKOW T[ONIOBKM WU 4Yepe3 MUHYTY
OTCYTCTBMS KOMMYHUKaLUN Yepes Hero.
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PykoBoACTBO MO 3KCnyatayum
-
DEKACT PMW NB-loT

dopmat coeamHeHuss — 600/8-N-1, rape 600 — ckopocTb nepegayun gaHHbIX B 6ogax, a 8-N-1 —
BUO nepefaBaeMblX UWHGPOPMALMOHHBIX nakeToB (8 GUT nonesHow mHdOpmaumn, OTCyTCTBUE
6uta npoBepku, 1 cTton-o6mT).

7 MnyJnbCHbIe BXOA4bl

MmnynbcHble Bxoabl moaynsa PMW NB-loT npegHasHadeHbl Ons nNOAKMYeHUs Mogyrnen
nMnynbcoB N AaaHHbix MWL U v2, cyeTunkoB BoAbl, Tenna U Opyrnx yCTPOUCTB C UMMYNbCHbIM
BbIxogoM. PMW NB-loT cnocobeH cukcnposatbe umnyneckl ¢ Yactoton ao 50 My. Kpome Toro, B
MOAyfe Ha KaXaoM  UMMyNbCHOM  BXOA4e  peanu3oBaHa 3awurta  OT  CryyYanHoro
cpabaTtbiBaHUsA (aHTUApebesr) — BenMynHa BpEMEHU B MUNIMCEKYHOAX, B TEYEHME KOTOPOro Ha
BXO4€E OOIMKHO AepXaTbCHA COCTOsiHME, Y4ToObl OHO ObiNo 3adukcmpoBaHo moaynem. [uanasoH
3HayeHun aHtugpebesra — ot 0 go 1000 mc. lMpu BbicTaBneHun 3HadveHms «0 Mc» MopgyInb
OTKIIOYMUT MEXaHU3M 3alinTbl OT CryyanHOro cpabaTbiBaHWS, OCTaBMB TOMbKO annapaTHbIN
PUABLTP OT UMMYIIbCHbBIX MOMEX.

1-Wire

Undposon wuHTepdenc 1-Wire wucnonbdyetrca nna uHOOpMaUMOHHOro obmeHa mexay
PMU NB-loT un nogknioyaembiMn Kk Hemy MWL N v2, npn atom PMW NB-loT pabotaet B
pexnme «Begywmnmy».

BapuaHntbl nogkntoveHua MUO U v2 k PMU NB-loT

Bo3moxHble BapuaHTbl nogkntodeHna MWL U v2 k PMU NB-IoT:

= MmnynbcHble Bbixoabl MWL U v2 — UmnynbcHble Bxoabl PMW NB-10T;
= 1-Wire: ogun MU N v2 («Bepombiny) <« PMU NB-loT («Begywmnny);
= 1-Wire: ot gByx go socbmu MU N v2 («Begombiny) < PMW NB-loT («Begywiminy).

Mounck n obHapyxeHne nogkntoyeHHblx no 1-Wire yCTpoONCTB OCYLLECTBMSETCA aBTOMATUYECKN
npu noaknodeHnn k PMW NB-loT agpantepa ¢ onTMYecKoM rOfIOBKOM W nogadvye KomaHgbl
«0x0190 MidScan» unu Bpy4Hyto.

[nsa py4yHoro novcka HeobxoamMmo:

1. MNogHecTn MarHUT (ONTUYECKYK TONoBKY) Ha 4...6 cekyHAbl K yKasaHHOMY Ha Kopnyce
PMW NB-loT mecTy n goxagaTbCs, Korga CBeTOANOA 3aropuTCAa KpacHbIM.

2. Kak Tonbko cBetogmon 3aropunTtcd KpacHbIM, y6paTb MarHuT.
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DEKACT PMW NB-loT

3. IJ:I,O)K,El,aTbC‘i-l, Koraa KpaCHbIIZ LUBET CMEHUTCA XKEJITbIM.

4. Kak Tonbko cBeToauon 3aropuTtcs XenTblM, NOOHECTU MarHuMT (ONTUYECKYIO FONoBKy) Ha 1
CeKkyHAy K ykaszaHHomy Ha kopnyce PMW NB-loT mecTty n y6patb ero.

O «konudectBe nogkntodeHHblx no 1-Wire ycTponcTB mMoaynb WHGOPMUPYET MNpu NOMOLLM
3ereHoro ceBeYeHnsa HANKaToOpHOro ceetoamnona.

OnuncaHuve ckaHupoBaHus nHTepdenca 1-Wire npusegeHo B Tabnuue Huxe.

GOX 4."6 C > @ 1 c
1-Wire yctponcTtsa
Bolol le He 0BGHapyXeHb!.

Mepexoa B UMNynNbCHbIN
pexum

O6HapyxeHo N 1-Wire
YCTPOMNCTB.

Mepexon B pexum 1-Wire
(N pas)

Mpwn nogkntoveHun 6onee yem opgHoro MO N v2 k PMW NB-loT ymeHblaeTca konn4ectso
nepegasaemMon Mogynem Mo paguokaHany uHgopmaummn (cMm. pasgen «[lapameTtpsbl
YCTPOWUCTBa»).

NMapameTpbl ycTponcTBa

Bce napameTpbl, KOTOpble U3MEPSET, BbIYUCIISET, KOHTponupyeT n/unu nepegaetr PMUN NB-loT
yepe3 ONTUYECKMA MNOPT, a TaKkKe WX 3HAYEeHUs MO YMOSYaHUIO, YCTaAHOBIIEHHbIE MNpPU
Npou3BOACTBE MOAOYNSA Ha 3aBOAe-U3rotoBuTene (ecnv npu 3akase He Oblnn ykasaHbl UHblE
3Ha4yeHus), NnpeacTaBrieHbl B Tabnuue HMXe.

Ne MapameTp 3),"':::]_?:::“':: MpumeyaHune

1 KonnyecTtBo MMnynbcoB Ha Bxoge 1, wWrT.

KonuyectBo nMnyrnbCcoB Ha BXoge 2, Wr.

KonunuectBo MMnynbcoB Ha BXo4e 3, wr.

o o o o
1

KonuyecTtBo nmMnynbcoB Ha Bxoge 4, LWT.

Temnepatypa ycTpolictea, °C - -

o g A~ | WD

KonnuyectBo cbpocos MK 0 -
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Ne MapameTp :;"I:Aa:r?:::w':: NMpumeyaHune

7 Ownbku - -

8 CeTteBoW agpec ycTponctaa Mnagwuwe 8 -

3HaKoB Homepa
ycTpoiicTBa

9 Bepcusa MO - -

10 HanpsixeHne 6atapen - Bepcusa MO 3.0 v Bbiwe
11 OO6wee Bpems paboTbl B Yacax - Bepcusa MO 3.0 v Bbilwe
12 Bpemsa paboTbl ¢ owimbkon B 4acax - Bepcus MO 3.0 u Bbiwe
13 Bpems cdunbtpa aHTMapebesra Bxoga 1, Mmc 10 -

14 Bpemsa cdunstpa aHTuapebesra Bxoga 2, Mc 10 -

15 Bpemsa dunbtpa aHTuapebesra Bxoga 3, Mc 10 -

16 Bpems dunbtpa aHTuapebesra Bxoga 4, Mc 10 -

17 HopmarnbHbI ypoBEHb CTOPOXEBOro BXoAa - -

18 KoHdurypaumsa BxogoB 1 (Mmn. pexnm) Bepcusa MO 2.2 v Bbiwe
19 CkopocTb onTu4eckoro nHTepdeinca - -

20 CepwuiiHbin Homep MK - -

21 Tun npubopa PMU -

22  Yacosomn nosic GMT+3 -

23 HomuHanbHasa eMKkocTb b6atapen, MAY 3500 -

24 M3pacxogoBaHHas eMKOCTb GaTapeun, MAY 0 -

25 Pasmep 4acoBoro apxuBa - Bepcus MO 3.0 u Bbiwe
26 MHaekc nocnegHen 3anmcm 4acoBoro apxmea - Bepcusa MO 3.0 v Bbiwe
27 EMKOCTb CHETHOro MexaHm3ma BX.1 - Bepcua MO 3.0 u Bbiwe
28 EMKOCTb CYeTHOro mexaHuama BXx.2 - Bepcus MO 3.0 n Bbiwe
29 EMKOCTb CHETHOro MexaHu3ama BX.3 - Bepcusa MO 3.0 v Bbiwe
30 EMKOCTb cyeTHOro mexaHusma Bx.4 - Bepcusa MO 3.0 v Bbiwe
31 Macka 4yacToTHbIX Anana3oHoB LTE - Bepcusa MO 3.2 v Bbiwe
32 UHdpopmauusa o NB-loT moayne - -

33  Cnocob nogknioyeHus - Bepcusa MO 3.1 v Bbiwe

00O «[ekacT», 2024 rog
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PykoBoACTBO MO 3KCnyatayum

DEKACT PMWA NB-loT
Ne MapameTp :;"I:Aa:r?:::w':: NMpumeyaHune
34 APN nogkntoyeHus decast.nidd -
35 IP-agpec MQTT-cepBepa - Bepcua MO 3.1 u Bbilwe
36 Mopt MQTT-cepBepa - Bepcusa MO 3.1 v Bbiwe
37 JlornH ot MQTT-cepBepa - -
38 Maponb ot MQTT-cepBepa - -
39 IMEI - -
40 IMSI - -
41 CueTyrK nepegaHHbIX CoobLLEeHN 0 Bepcus MO 3.0 u Bbiwe
42 CYeTumK NPUHATBIX COOOLLEHNI 0 Bepcusa MO 3.0 v Bbiwe
43 CepBUCHBbI Naporb - -
44 Mepuopg nepenayn coobLyeHui 12 yacos -
45 RSSI - -
46 SNR - -
47 PekoHurypauna mogyns - -
48 CUHXpOHU3aLNA BpEMEHN C CETbIO - Bepcusa MO 3.1 v Bbiwe
49  CurHXpOHM3auusa 4acoBOro Nosica C CeThbio - Bepcusa MO 3.1 v Bbiwe
50 MaKcmmanb‘Hoe KONMYeCTBO BHeEOYEpeOHbIX COOBLLEHUN 15 -
B MMMMUTHBIA MHTepBan
51 KonunuecTtBo nepegaHHbIX BHEOYEPEAHbIX COOOLLEHMI 0 -
B TEKYLUUA NIUMUTHBLIN UHTepBan

52 WaeHTudurkatop NMMUTHOrO NHTEpBana 1 mecay -
53 Kanan nybnukauun MQTT-cepBepa - Bepcusa MO 3.1 v Bbiwe
54 Kanan nognuckn MQTT-cepBepa - Bepcua MO 3.1 u Bbilwe
55 Mouck yctponcTte - Komanga,

Bepcus MO 3.0 n Bbiwe
56  Aapec nogknto4veHHoro no 1-Wire yctponctsa 1 - Bepcusa MO 3.0 v Bbiwe
57 Apnpec nogkniodeHHoro no 1-Wire yctporicTtea 2 - Bepcua MO 3.0 u Bbiwe
58  Agpgpec nogkntoyeHHoro no 1-Wire yctponcrea 3 - Bepcusa MO 3.0 v Bbiwe
59 Apnpec nogkntodeHHoro no 1-Wire yctporictea 4 - Bepcusa MO 3.0 v Bbiwe
60  Appec nogkntoyeHHoro no 1-Wire yctponctea 5 - Bepcusa MO 3.0 v Bbiwe
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Ne MapameTp :;"I:Aa:ﬁ:::w':: NMpumeyaHune
61 Aapec nogkntoyeHHoro no 1-Wire yctponctea 6 - Bepcusa MO 3.0 v Bbiwe
62 Apnpec nogknioveHHoro no 1-Wire yctponictea 7 - Bepcua MO 3.0 u Bbiwe
63  Agpec nogkntoyeHHoro no 1-Wire yctponcrsa 8 - Bepcusa MO 3.0 v Bbiwe

Bce napametpbl, kotopble PMW NB-loT nepepaetr 4epes paguokaHan B perynsipHbixX
coobuleHnax, npeacTaBneHbl B Tabnuue Hmuxe.

Ne Ha3BaHue OnucaHue

O6wume napameTpbl

1 Owmnbkn Tekywme owmnbkn, oOHapyXeHHbIE MOAYNeEM

2 ApXxuB nokasaHun ApxvB nokasaHui ¢ MOMeHTa npeabiayLien oTnpasku

3 MpoueHT ocTaBweroca 3apsga OcTasliascs eMKocTb baTtapeun B npoueHTax
GaTapeu

4 HanpsixeHne 6atapen HanpsixeHne b6aTtapeu

5 RSSI, RSRP, RSRQ, SINR MapameTpbl NpeabIgyLLero ycnewHoro coeguHeHns

6 CepuintHbIi HoMep CepuinHbIi HoOMep Moayns

7 ICCID ICCID SIM-kapThl

MopknioyeHue no UMNYNbCHbLIM KaHanam

8 TeKyu.wle NoKa3aHunA HakonneHHoe Konn4ecTBo MMMNYyNbCOB Ha KaXaomM nmMmnynbCHOM KaHane

MoakntoyeHne ogHoro MO U v2 no 1-Wire

9 TekyLimMe nokasaHus TekyLwimMe nokasaHnsa cyeTymka, Ha KoTopbl yctaHosneH MO U v2
10 O6paTHbIN 00bEM HakonneHHbI 06paTHbI 06beM

1 Ownbkm Tekywme owmnbku, obHapyxeHHble ML N v2

12  [Mpodwunb noTpebnexus Qmin-Qt, Qt-Qn, Qn-Qmax

13 MakcumanbHbI MOTOK BOAbI 3HayeHne MaKkcMMarbHOro NoToka BoAbl

14 MuHMManbHbIM NOTOK BOAbI 3HavyeHne MMHUManbLHOro NOToka BoAbl

MopknioyeHue aByx n 6onee MU U v2 no 1-Wire

15 TekyLme nokasaHus Tekylme nokasaHUs CYETUYMKOB, Ha KOTopble ycTaHoBneHsl MU U v2

16  CymmapHas owwnbka CymMmmapHas owmnbka ansa Bcex apxmMBHbIX NOKa3aHUN
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Bce napametpbl, kotopble PMW NB-loT nepepmaeT 4yepe3 pagnokaHan BO BHeoyepeaHblx
coobueHnsx, npeacTaBneHbl B Tabnuue Huxe.

Ne Ha3sBaHue OnucaHue

O6wume napameTpbl

1 Owmnbkn Tekywme ownbkn, obHapyXeHHble Moaynem

2 MpoueHT ocTaBlerocs 3apsga OcTaBlwascs emMKocTb 6aTapen B NnpoLeHTax
G6aTtapeu

3 HanpsixeHne 6atapen HanpsixeHne GaTtapeu

4 RSSI, RSRP, RSRQ, SINR MapameTpbl NpeabigyLLero ycnewHoro coeguHeHns

5 CepwuiiHbIi HOMep CepuiiHbIi HOMep Moaynst

6 ICCID ICCID SIM-kapThl

MoaknioyeHue no UMNYNbCHLIM KaHanam

7 TeKymme NoKasaHuA HakonneHHoe KonnyecTBo MMMNYJNbCOB Ha KaXaoM nMmnyrnbCHOM KaHane

MoakntoyeHne ogHoro MO U v2 no 1-Wire

8 TekyLine nokasaHus TeKkylme nokasaHus cHeTyYnKa, Ha KoTopbin yctaHoBrneH MU N v2

MoaknioyeHue aByx u 6onee MUA U v2 no 1-Wire

9 TekyLime nokasaHus TekyLiMe nokasaHMsa CYETYMKOB, Ha KoTopble ycTaHoBneHbl MU N v2

Bo3mMOXHble OLLNOKH

I'Iepel-leHb BO3MOXHbIX OLUMOOK, KOTOpPblE MOXET O6Hapy)KI/ITb Moaynb, npeacrtaBlieH B Ta6n|/|u,e

HWXe.
OHLI(J)VIMGerM OnucaHune ButoBas macka NMpumeyaHue
1 Hwu3kuih 3apsg 6atapem 0x0001 Bepcusa MO 3.3 u BbiWwe
2 HapyweHa cBssb ¢ npubopom no 1-Wire 0x0002 -
3 YcTponcTeo cbpolueHo/nepesarpyxeHo 0x0010 -
4 CpabatbiBaHMe CTOPOXEBOro Bxoaa 0x2000 -
5 O6HapyXeH WyM Ha UMMyNbCHOM BXOAe 0x4000 Bepcusa MO 3.2 u Bbiwe

Moayne PMW NB-loT dukcmpyeTr B SHeproHe3aBMCUMOW MaMsTU BO3HUKHOBEHME OLWMOOK,
MHOpPMaUMs O KOTOPbIX BNOCNEACTBUM NepeaaeTcs B perynsipHbiX COOOLLEHUSIX.
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Korgpa ypoBeHb 3apsga 6GaTtapeu onyckaetcsa Hwxke 10%, dukcumpyetTca COOTBETCTBYHOLLAA
owmnbka.

Mpn notepe cBasuM ¢ npubopamu no 1-Wire BHe 3aBUCMMOCTU OT MNPUYUHBI (OTKIOYEHUNE
NoAKNKYEeHHOro npnbopa, paspbiB JIMHUM COegUHEHUS U T.M.) PUKCUpyeTCHa owmnbka HapyLeHns
cB4a3un ¢ npnbopom no 1-Wire.

Ecnu moaynb nepesarpy3utcs B npouecce paboTbl, Npy 3anycke U BOCCTAHOBMNEHUWN AaHHbIX
Ooynet 3admkcupoBaH akT nepesarpy3ku. B kadectBe pgaTbl M BpeMeHM owunbku OyayT
MCronb30BaTbCA AaTa U BPeMsi, 3arpy>KeHHble U3 NamsATh Npu BKNKOYEHUN Moayns.

Mpu cpabaTbiBaHUN CTOPOXEBOrO BXOAA YCTPOMCTBO (PUKCUPYET COOTBETCTBYHOLLYIO OLUMNOKY.

Mpu ypesamepHoM cpabaTtbiBaHUM bunbTpa aHTugpebesra moaynb ukcupyetr obHapyxeHue
lWyMa Ha UMNyrbCHOM BXOAeE.

Bpemsa comkcaumm nokasaHunm

Bo Bpems paboTbl BO3MOXHO pacxXxoXAeHWe BpeMEHW Moayns C pearnbHbIM BpPEMEHEM.
dukcauyms n obpaboTka NovacoBbIX NOKasaHU MOAYNA NPOUCXOANT MO BHYTPeHHUM Yacam B 00
MuHYT 00 cekyHA Kaxxgoro vaca.

ABTOHOMHOCTb

ABTOHOMHOCTb pabotbl PMW NB-loT npegcrtaensetr cobon MMHUMAnNbHBIN rapaHTUPOBAHHbLIN
CPOK cnyx6bl MOAYNs OT BCTPOEHHOro 3fieMeHTa NUTaHus M cocTaBndeT 6 net npu ycnosuu
CTabunbHOM CBA3W, nepefaym Tpex COooOLWEeHMA B CYTKM U CYMMapHOW 4acToTbl BCeEX
MMMYNbCHbIX CUrHanNoOB, MNOCTYNawLWMX Ha YeTbipe MMNYNbCHbIX Bxoga, He OGonee 120 Iy
(TONbKO ANs KOHUrypaunmn ¢ 3reKTPOHHbIM 3aMblKaTenieM U BHE 3aBMCUMOCTU OT KOnuyecTtsa
MCNonb3yeMbIX UMMYITbCHbIX BXOA0B).

YKa3aHusa no akcnnyaTtauum, TPaHCNOPTUPOBKE, XPaHEHUIo U
yTUnmu3sauumm

YKa3zaHua no akcnnyatauuum

OkcnnyaTaumss Mogyns OOMKHA OCYLEeCTBNATbLCA Npu TemnepaType OKpykawllen cpegbl oT
muHyc 20°C po +50°C.

000 «[ekacTt», 2024 rop www.decast.com 21



http://www.decast.com/

V4
(1) PykoBOACTBO MO aKcnfyatauum
L4

DEKACT PMW NB-loT

YKasaHusi No TpaHCNOPTUPOBKE

Moaynb B ynakoBke MNpeanpusiTUS-U3roTOBUTENSA crieayeT TpaHCNopTUpoBaThb NOGbLIM BUOOM
TpaHcnopTa B KPbITbIX TPaAHCMOPTHbLIX CPEACTBax Ha Nibble pacCcTosiHUS B COOTBETCTBUMU C
npaBunamMmm NepeBo30K FPy30B HA JaHHOM TpaHcropTe.

TpaHcnopTMpoBaHMe Moaynsa AoSmkKHO cooTBeTcTBOoBaTh ycnosuam NOCT 15150-69.

I'IpM TpaHCNopTUupoBaHM Moayns Heobxoanmo CTPOro BbIMNOJTHATb YKa3aHud MaHUNYINMALUNOHHbIX
3HAaKOB W Hagnucew, HaHECEHHbIX Ha TPaHCNOPTHYKO Tapy, W He [OOonyckatb MNpAMOro
BO30ENCTBMUA aTMOCCbeprIX 0CaaKoB, NpAMbIX COJTHEYHbIX nyqe|7| N 3arpA3HeHunA.

YKa3zaHusl N0 XpaHEeHUo

XpaHeHne moaynsa B ynakoBke NpeanpusiTUsi-u3rotoBMTENS LOMKHO COOTBETCTBOBATbL YCIIOBUAM
XpaHeHus nyHkTa «5» no FOCT 15150-69.

YKka3aHuAa no yTunmaumm

YTunmsauma moaynsa SOrmKHa OCyLecTBnsaTbCs cornacHo TpebosaHnam CanluH 2.1.7.1322-03
«rneHnyeckne TpeboBaHUA K pasMeLleHut0 U 00e3BpexmnBaHUO OTXOAOB MPOU3BOACTBA WU
notpebnexns». YTunmsauyms BCTPOEHHOIO 3rieMeHTa NMTaHnsa Moayns LOMMKHA OCYLLECTBIATLCA
B cooTBeTcTBUKM ¢ TpebosaHmammn FTOCT P M3K 60086-4-2009 «batapen nepBuyHble. YacTb 4.
Be3onacHocTb nuTMEBbIX BaTapeny.

KoMmnneKkT nocrtaBku

Mopaynb peructpatopa umnynbcoB ¢ paguosbixogqoMm PMUW NB-loT noctasnsietcs B crnegytoilen

KOMMNneKTaunn:
Moayns PMWU NB-loT 1w
YnakoBka 1w
MacnopTt Ha usgenue 1wt
KpoHwTenn* 1w
KoMmnnekT MOHTaXHbIX Yacten* 1wt

* npmo6peTa+0Tcs| OTAENTIbHO NPU 3aKal3e Mmoayn4d
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PykoBoACTBO MO 3KCnyatayum
PMW NB-loT

_—
-
V4
NEKACT

MapaHTUM nsroroBuTens

MN3rotoBuTenb rapaHTUpyeT COOTBETCTBUE U3Aenns TpeboBaHWSAM HACTOSLWEro AOKyMeHTa npwu
cobrnitogeHun nokynaTtenem ycrioBuid aKkcnnyaTaumm, XpaHeHusl, TPAHCNMOPTUPOBKM M MOHTaxXa.

[@apaHTUHBLIN CPOK — 24 Mecsua Co AHS Bbinycka.

N3rotoButenb 06s3yeTcsa 6e3B03ME3QHO 3aMEHUTb UIM OTPEMOHTUPOBATbL YCTPOWCTBO, €Crnn B
TeYeHNe rapaHTMNHOIO cpoka noTpebutenem OyaeTr oOHapyXeHO ero HeCcOOTBETCTBUE
TEXHUYECKMM XapakTepucTtukam. lMpu aTom 6Ge3Bo3mesgHasi 3aMeHa WM PEeMOHT YCTPOMCTBaA
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:

= HanMumMa MexaHUYecKux MOBpeXAeHWU, OedeKTOB, Bbl3BaHHbIX HecobnaeHnem npasBun
TPaAHCMOPTMPOBKM, XPaHEHMS, MOHTa)xa W JKCnnyaTauum YCTPOWCTBA, a TaKkKe CrenoB
MeXaHW4eCcKoro Unm TepMnYecKoro BO34encTBus;

m=  OedeKkToB, Bbi3BaHHbLIX CTUXMNHBLIMU GEACTBUSIMU U BO3AENCTBMEM OKpYyXKaloLwen cpeabl —
HaBOAHEHMEM, NOXapOoM, aTMOCHEPHbIMU ABMEHUAMU U T. MN.;

= HapyweHund n0Tpe6|/|TeneM KOMMNIMEKTHOCTU NOCTaBKMW.
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