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ﬂ PyKOBO,ZI,CTBO MO 3KCrayaTtaynu

DEKACT AEKACT BCKM iWAN

METPOHUK

KOMIMJEKT MOCTABKW
FTAPAHTNN N3TOTOBWTENA
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il PykoBOACTBO MO 3KCMNyaTauum
REKACT AEKACT BCKM iWAN

METPOHUK
AHHOTaUMNA

XapakTepuCcTMKM AOKYMEHTa ‘ 3HaueHme

HasBaHue poxkymeHTa PykoBogcTBo no skcnayataumm JEKACT BCKM iWAN
JAarta nocnepHero NsmeHeHUs 11.01.2022

Texyuwan pepakumsa AoKyMeHTa 1.7

Crartyc YTBEpPXAEHO

Onucanue goKyMmeHTa PykoBogcTBO no skcnayataumm Ha JEKACT BCKM iWAN

XypHan nameHeHu#

Homep Aara ABTOpP OnncaHue n3meHeHus

M3IMeHeHUnq NM3IMEeHEeHUs

Ne 1.0 11.11.2018 Metpos U. A. HayaAbHOS BEPCUA

Ne 1.1 15.11.2019 Metpos U. A. AOBABAEHbBI QHHOTALLMA U XKYPHOA U3MEHEHMM
N2 1.2 24.12.2019 MeTtpos U. A. M3MEHEHME MOA CTUAL AeKACT

Ne 1.3 07.05.2020 LLypbirvH P. A. CTUAUCTMHECKME M KOCMETUYECKME MPABKM
Ne 1.4 16.07.2020 TkavyeHko HO.A. MNepepaboTaHbl BCE PA3AEADI

Ne 1.5 15.01.2021 WypbiruH P. A. AOBABAEHO MECTO MPUAOXKEHUI MATHUTA

Ne 1.6 04.05.2021 Metpos M. A. MeAakmne npasku, opdoborpadous

Ne 1.7 11.01.2022 LypbIruH P. A. OBHOBAEHbI MAAIOCTPALLMM
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-
| - PyKOBO,LI,CTBO MO 3KCrayatauinu
A .

DEKACT JEKACT BCKM iWAN

MEeTPOHUK

BBepeHue

HacToswee pykOBOACTBO MO 3KCMJ/yaTauuu COAEPXUT cBefeHua o cuetumke Boabl AEKACT BCKM iWAN
(nanee BCKM iWAN) npounzeoactea OO0 «[lekact M», npesHa3Ha4YeHHOM A8 M3MepeHUus o6bEéma X0J04HON
nutbeBot Bogbl no CaHluH 2.1.4.1074-01 n Boabl B TennoBbix cetax no CHull 2.04.07 cuctem
TENNOCHABXEHMA, B XUbIX JOMaX, @ TaKXXe B MPOMbILUAEHHbIX 34aHUAX NPU YUYETHBIX ornepaumsax, NojaydeHus
AOMONHUTENbHBIX MapaMeTPoB  aHaNUTUYECKMM CnocoboM, WX XpaHeHWs W nepejaym  KOHEUYHOMY
nonb3oBaTentdo No  pajguokaHany. [JloKyMeHT npejHa3HayeH And  aTTeCTOBaHHbIX  CNeuuanncTos,
obecneunBatoWMX MOHTaX M 3KCMayaTaLuio YCTPOMCTBA, MPOEKTUPOBAHNE UHTENNEKTYalbHbIX CUCTEM yuyeTa
BOZOCHab>XeHus, Takux Kak «Smart Metering», «YMHbI [lom» 1 gp.

000 «/lekact M», 2022 rog 5



V4
PyKOBOﬂICTBO MO 3KCrayatauinu
— :
DEKACT AEKACT BCKM iWAN
METPOHUK

OBLUEE ONMNCAHUE U3AENUA

BCKM iWAN coctouT 13 ABYX OCHOBHbIX YacTEW: MPOTOYHAS YacTb M MAACTMKOBAS KOAOA C 3NEKTPOHHbLIM
BbIUNCANTENEM BHYTPM.

MpoToyHas udacTb COCTOUT U3 U3MEPUTENbHOW KaMepbl W KpblibYaTKM, BpallatoLlercs Ha OcCuM B
N3MepuTesbHON Kamepe. Yepe3 u3MepuTeNbHYH KaMepy MPOXOAUT MOTOK Xuakoctn. Ocb BpalieHus
KpblbYaTKM pPacnosiokeHa MNeprneHAVKYIAPHO MOTOKY >XWAKOCTU. TakmM 06pa3om, CKOpOCTb BpalieHus
KpblAbYaTKM NPAMO NPOMOPLMOHaAbHA CKOPOCTU MOTOKA MPOTEKAIOLLMIA XKUAKOCTU (pacxody), a KOAMYecTBo
060pPOTOB NPAMO NPOMNOPLNOHANBHO KOANYECTBY (06bEMY) XMAKOCTM NpOoLIeSLLen Yepes cHeTUmK.

Boluncavtens copepXxut nnaaty C  AUCNAEEM, BbIUNCANTENbHBIM  610KOM  (MUKPOKOHTPONNEPOM) MU
6ecnpoBOAHbIM MHTEPPENCOM, aHTEHHY, AaTuMK OBOPOTOB KpPblAbYaTKM B MPOTOUYHOM 4YacTu U 3JEMEHT
nUTaHUA.

YCTpoWCTBO NuUTaeTcs OT BCTPOEHHOrO 371eMeHTa nNutaHua. VICTOUHMK nutaHua obecneymBaeT HOPMasbHYHO
paboTy yCTpOMCTBa NpMU JOMYyCKaeMbIX YCAOBMAX XPaHEHUs W 3KCMayaTauMm B TeYeHWe BPEeMEHW, yKa3zaHHOM
B pasgene «ABTOHOMHOCTb YyCTpoicTBa». CpPOK Cy>X6Obl YCTPOWCTBA 3aBUCUT OT WMHTEHCMBHOCTM €ro
MCMONb30BaHNA M KayecTBa CBA3W.

becnpoBosHOn uWHTepdelic npeacTaBaseT coboli npuemonepesatumk paboTarowmin  Ha  4YacToTe
868 MTly c¢ mogynsaumen LoRa no npotokony LoRaWAN Bepcum 1.0.2. basoBble paboune yacToThl
COOTBeTCTBYIOT cTaHAapTy RU864-870 no LoRaWANQ®) 1.1 Regional Parameters rev.B 868.9 MI'y 1 869.1 Mlw,

CyeTumK MMeeT MexaHW3M rapaHTMPOBaHHOWN gocTaBku coobuijeHns. OH obecneumBaeTca MyTeM KOHTPOASA
noayyeHus coobuieHns noareepxaatowero goctasky (Message Type - Confirmed Data Up B TepMmuHonorum
LoRaWAN). Ecan noateepxaeHue He 6bl10 NOAYYEHO CYETYMKOM, TO COODOLleHMEe MomeyaeTcs Kak He
OTNpaB/JeHHOE W COXPaHAETCA BO BHYTPEHHeW namATU. Bcero cueTumk MOXeET XpaHWTb A0 64 He
OTNpPaBAEHHbIX COOOLEHW, KOTOpble ByAyT OTNpaBaeHbl MPY NOABAEHWM YCTONUNBOM CBA3N.

YCTPOWCTBO OCHALWEHO BHYTPEHHUMMW Yacamn peasbHOro BPeMEeHU, CUHXPOHU3NPOBAHHBIMWU CO BCEMMPHbIM
koopanHuposaHHbiM BpeMeHeMm (UTC). CuHxpoHm3auma ocywecteasetca vepes cetb LoRaWAN, ecam ceTtb
noaAep>XvBaeT MNpoLeaypy CUMHXPOHM3aUMN BPeMeHW cornacHo pokymeHty «LoRaWAN Application Layer
ClockSynchronization Specification v1.0.0».

MpuHuun paboTtbi

MpuHUMN paboTbl CYETUMKA COCTOUT B M3MEPEHMM YMCaa OOBOPOTOB KPbIbYATKM, BpPaALLAOLLENCA MOA
BO3/eNCTBMEM NOTOKa NpoTekatowein Boabl. KonnuectBo 060pOTOB KpblibYaTKM NMPOMNOPLMOHANBHO 06BEMY
BOJbl, NpOTeKatoLlen Yepes cHéTumk. [MoTok BoAbl, Nponas GuabTp, NoAaéTcsa B KOPMNyC CYETUMKA, NOCTynaeT
B M3MEPUTENbHYH MOJIOCTb, BHYTPY KOTOPOW Ha CreLnasbHbIX ONopax BpallaeTcs KpbibyaTtka. Boga, nporias
30HY BpaLleHWs KpblibYaTKW, MOCTynaeT B BbIXOAHOW naTpybok. lepesava BpalleHUs KpblabyaTKM K
faTyMKkam YCTPOMCTBa OCYLLECTBAAETCH MPW NOMOLWM MarHUTHOM ¢Ba3n. O6bEM MpoluesLllen BOAbl XPaHUTCS
HapacTaloWmnM WTOTOM AN MNPSAMOro W 06PaTHOro HamnpaBAeHWI BpPaLWEHUA KpblNbyaTKM, TO ecCTb
COXPaHATCA 3HayeHUss O6bEMOB BOAbI, NOTeKLWen B MPAMOM W O6pPaTHOM HampaBieHWsAX C Havana
aKcnayaTaLum ycTpoucTBa.
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il PykoBOACTBO MO 3KCMNyaTauum
REKACT AEKACT BCKM iWAN

METPOHUK

O6wuit BuA ycTpoincTBa

Ha pucyHke 1 npeactaBieH obwmii Bua cyetumka ekact BCKM iWAN.

Puc. 1 O6wunii Bug,

Fa6bapuTHble U NpUcoeANHUTE/IbHbIE Pa3Mepbl

CxemaTtnyeckoe M3o6pa>|<eHV|e CY4eT4yMKa nMnokKasaHO Ha pPUucyHke 2, I'a6apMTHbIe pa3Mepbl CYHETYUNKOB
npmneeseHbl B Ta6n|/1|.|,e HUXe.

8
|
J
i e
* . y
I HM 5= M 1
\ = ID =

AvameTtp Macca, kr,
Yy/NIOBHOrO He 6onee
npoxoaa

Ay15 170(130) 110(80) 85 77 G GY%2 0,6(0,5)
Ay20 230 130 85 77 G1 G 0,7
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ﬂ PykoBoACTBO Mo 3kCnayaTaunm

DEKACT AEKACT BCKM iWAN

MEeTPOHUK

TeXxHMUecKue XapaKTepucTMKm

MapameTtp ‘ 3HaueHue

[Anametp ycnoBHbin [y 15 20

MeTponornyeckunii knacc* A B C A B C
MWHUMaNbHbLIA pacxos Boabl Qumin, M*/u 0,06 0,03 0,015 0,10 0,05 0,025
MepexogHbli pacxog Bogbl Qi M3/u 0,15 0,12 0,023 0,25 0,20 0,038
HomuHanbHbIN pacxog Boabl Q, M3/u 1,50 2,50

MakcuManbHbIN pacxog Boabl Qmax, M3/u 3,00 5,00

Mopor YyBCTBUTENBHOCTU M3/Y, He Bosiee 0,010 0,0125

[wnana3oH TemMnepaTypbl BoAbl °C oT +5 go +95

Mpeaenbl AoNyckaeMon OTHOCUTENBbHON NMOTPELLIHOCTU
CYeTyYmnKoB, %:

oT Qmin .D.O Qt, 15
oT Q: 80 Qmax, BKJAHOUYNTENBHO +2
HomuHanbHoe aasneHne Mlla He Bonee 1,6
MoTepsa gaBneHna Ha Qma, Mla He 6onee 0,1
Ycnosus skcnayataymm:
- TeMnepatypa okpyxatouien cpesbl, °C ot 5 80 50
- OTHOCUTEeNbHasa BAAaXHOCTb BO3ayxa, % ot 5 po 100
- aTmocdepHoe AasneHue, klla oT 84 po 110
EMKOCTb CUETHOTO MexaHu3Ma B 06bIYHOM pexunme, m? 99999,9999
(B pexxume nosepku 9999,99999)
LleHa geneHuns (4UCKPETHOCTb) KOHTPOJIbHOW LUKabl 0,0001
MHAMKATOPHOTO yCcTpoWcTBa, M3 (B pexxume nosepkm 0,00001)
CpeaHss HapaboTka Ha OTKas, Y, He MeHee 110000

[anbHOCTb PagnoCBA3N B YCIOBUAX MAOTHOM ropoackor Ao 10 km

3acTponkm
YacToTHbIV naaH RU864-870, EU868, KZ865-868, HacTpanBaeMblii
EMKOCTb BCTPOEHHOrO 3/1eMeHTa NUTaHmA 2400 mAyY

*A - npun BepTnkajibHOM M HAKNTOHHOM MOHTaxe CUETUMKOB;
B, C npuv rOpn3oHTa/lbHOM MOHTa>e CH4eTYMNKOB

ABTOHOMHOCTb YCTPOMCTBaA

ABTOHOMHOCTb paboTel BCKM iWAN npeactaBaseT co60li MUHUMAJIbHBIA FaPaHTUPOBAHHbIA CPOK CAYXObl
yCTpOWCTBa OT BCTPOEHHOrO 3/IeMeHTa NuTaHns un coctasaset 15 net. AeToHomHocte BCKM iWAN npusegeHa
Npu OTCYTCTBUN BHEOYEpPEAHbIX COOBLEHNA N YCMELWHON nepejaye KaxAoro peryispHOro coobuieHus, T.e.
OTCYTCTBMW NOBTOPOB.
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L) PykoBoaCcTBO NO 3KCnayaTauum
DEKACT AEKACT BCKM iWAN
METPOHUK

YacTOTHbIN NN1aH

YCTpoWCTBO npeAHa3HayeHoO Ais paboTbl B COOTBETCTBMW C YaCTOTHbIM [JIaHOM, AENCTBYHOWMM Ha
Tepputopun Poccuiickon ®depepaumn, AnA HecneuvanmM3mMpoBaHHbIX YCTPOWCTB ObOLWEro npuvMeHeHus,
BK/lOYas YCTpOWCTBA AWCTAHUWOHHOIO yMNpaBieHUs W nepejadn TenemetTpuu, TeseynpaBaeHus,
CUTHanAM3aumu, nepejadn AaHHbIX U A4PYrMx NnofobHbix nepegady, pabotarowmx no cneundumkaumm LoRaWAN
RU864-870. B Tabanue npuBeseHbl obA3aTesnbHble YacToTbl cneumdukaumm LoRaWAN RU864-870 cornacHo
nokymeHTy «LoRaWAN 1.1 Regional Parameters» rev.B.

Kanan Hecywasn Mopaynauna MakcumanbHaa SUM  OrpaHuueHus B
MCNOoJIb30BaHUM
0 868,9 MHz MultiSF 125 kHz 25 mBT KoadpodumuneHt
. 3anoaHeHua
1 869,1 MHz MultiSF 125 kHz 25 mBT pagvnosdmpa He
(o)
RX2 869,1 MHz SF12 125 kHz 25 mBT Gonee 1%

Tak>ke yCTPOMCTBO MOXeT paboTaTb MO MPOU3BObHO HACTPOEHHbIM YacToTaM, 3aaHHbIM NMPU N3rOTOBIEHUN.
[laHHble YacTOTbl AONXKHbI COOTBETCTBOBaTb MECTHOMY 3aKOHOAATE/NbCTBY.

Bpemsa ¢puxcaumm nokasaHui

Kaxxzoe ycTponcTBO OCHaLWEeHO BHYTPEHHUMUN Yacamu. Bo Bpems paboTbl BO3MOXHO pacxXxoXieHne BpeMeHu
yCTpOWCTBa C peanbHbiM BpemeHeM. Oukcaumsa n obpaboTka NoYacoBbIX NOKa3aHWN YCTPOMCTBA NPOUCXOANT
Mo BHYTPEHHUM 4YacaM YCTpolcTBa. Kaxzaoe BOCKpeceHbe YCTPOMCTBO MOC/e YCMEeWHOW nepejayn Bcex
COObLEeHNI HauMHaeT NMpoueaypy CUHXPOHMW3aLMU BpeMeHu cornacHo gokymeHty «LoRaWAN Application
Layer Clock Synchronization Specification v1.0.0».

Pexxumbl paboTbl ycTpoiicTBa

B pabouem pexume ycTpOWCTBO onpegensieT noTpebieHHbli 06bEM M nepegaeT coobuieHns. B agaHHOM
pexvme yCcTponcTBo dopmupyet peryaspHble coobuieHua Tpu pasa B cytkm (00:00, 08:00, 16:00 UTC),
OTNpaBAsieT B TeYeHUM MOocCaAeAyroWmnx 8 4YacoB, apxMBUPYeT B Clyyae OTCYTCTBUSA MOATBEP>XKAAOLLEro
CoObLEeHNA C NPUEMHMKA, NepeAaeT apxXmMB B Clyvae npuema noATBep KAaroLLero coobLieHns ¢ npMemMHumKa.
Bpems oTnpaBku peryaspHbix COOBLLEHNI MOXKET BapbMpPOBaThCA B NpeAenax 8 4acos.

Ans nepexoja B pacWIMPEHHbIN pPexuM oTobpaxeHus nokasaHui (pexum noBepku) Heobxoanmo
BO3/eNCTBOBATb Ha CYETHbIN MeXaHW3M MarHMToM Ha 1-3 cekyHabl. [pn 3TOM LeHa AeneHns KOHTPO/NbHOWM
WKaAbl MTHANKATOPHOTO ycTponctea nameHutcsa ¢ 0,0001 Ha 0,00001 m?.

MecTo Ans BO3AEACTBMA MAarHMTOM Ha CYETUMK NMOKa3aHo Ha puUCyHke 3.

Mpu BO3aENCTBMM MarHMTOM oT 3 go 10 cekyHZ CYETUMK OTNPaBUT Ha 0a3oBYK CTaHLMIO BHeouyepejHoe
coobuieHre. Ecam Ha MOMEHT ycnewHOoM OTNpPaBkN BHEOUYEPEAHOTO COOBLLEHNS Y CYETUMKA eCTb FOTOBOE K
OTNpaBKe peryaspHoe cooblieHne, UAN ecTb COOobLeHns B MaMATW, KOTOPble He MOJNYy4YMaOCh OTNPaBUTb
paHee, TO CYETUMK HaUYHeT OTNPaBAATb 3TV COOOLLEHMA.

Mpwn BO3gENCTBUM Ha cyeTunmk MarHutom oT 10 pgo 60 cekyHZ CUYETUMK WHULMUPYET npoueaypy
nepenoakatoyeHns K 6a3oBoN CTaHLMK.
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E PyKkoBoACTBO Mo 3KkCnayaTauunm

DEKACT AEKACT BCKM iWAN

METPOHUK

Puc. 3 MecTo ans BO34eiCTBMA MAarHUTOM Ha CUETYUNK

Mpwv BO3ZENCTBMM Ha CYETUMK MarHMTom 6onee 60 cekyHJ WMHULMUPYETCA OTNpaBka BHeouepeaHOro
coobLeHns C TpeBOrol (BO34ENCTBUE HA CYETUMK MArHUTOM).

dopmart nepesaBaeMbix cOobLWEeHNA onncaH B JokymeHTe «®opmat coobuieHnin BCKM iWAN».

NMoBepka N MeXNoOBepOUHbI! MHTepBa

[MoBepka CYETUYMKOB MNPOU3BOANTCA B COOTBETCTBUMM C gokymeHToM MW 1592-2015 «PekomeHpaums.
locypapcTBeHHas cucteMa obecnedeHms egmHcTBa 3MepeHuin. Cuetumkn Bogbl. MeToAmnKa NoBEPKU ».

Me>XnoBepOYHbIA MHTEPBAN CcOCTaBAaAeT 6 neT.
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i'l_ PykoBoACTBO MO 3KCnayaTaunm

DEKACT AEKACT BCKM iWAN

MEeTPOHUK

NMapameTtpbl ycTpoiicTBa

MapameTpbl, NCNONb3yeMble B YCTPONCTBE NpeACcTaBaeHbl B Tabavue:

N2 | HammeHoBaHme napamertpa 0O603HaueHue Mo ymonuanmio

1 BHyTpeHHee BpeMa CHATUA JaHHbIX TimeStamp -

2  O6bém nNpsMOro notoka Ve 0m

3  O6bémM 0bpaTHOro NoToKa Ve 0 m?

4 CymMmapHbIi 06BEM 3a KaXAbli Yac Vhour -

5 TMpoueHT 06bEMa nNpun pacxogax oT Qmin 40 Q Percent; -

6  lpoueHT o6BEMa Npun pacxogax oT Q: go Q, Percent, -

7 MpoueHT 06BbEMa Npu pacxogax oT Qn 40 Qumax Percentmax -

8  MakcuMManbHbI/ pacxol 3a OTUETHbIN Nepuos, QpeakMax -

9  MerTka BpeMeHM MakCMMaabHOro pacxoaa TimeQpeakmax -

10 MuHUManbHbIA pacxos 3a OTYETHbIN Nepuog, Qpreakmin -

11 MeTka BpeMeHN MUHUMaNbHOTO pacxoga TimeQpeakmin -

12 TloporoBoe 3HauveHMe pacxosa ANA onpeAeneHns Haanumsa Queax =Qmin
npoTeyKm

13 TloporoBoe 3HauYeHMe pacxoda ANA onpejeneHnsa Haanuus Qsreak =Q:
npopbiBa

14 TpoAOKMNTENBHOCTL pacxoga ANA OonpejeneHnsa NpPoTeykm TimeLeak 7200 cek

15  T1poAoAXNTENBHOCTb Pacxoda ANA OnpeAeneHna NpopbiBa TimeBreak 3600 cek

16 Hannumne npoteukm Leak 0

17 TloyacoBas Macka HaJMumns NPOTEYUKM LeakHourMask 0

18 Hannuwne npopeiBa Break -

19 TouyacoBasa Macka HaiMunsa NPopbIBa BreakHourMask -

20 Hanunuwne 3HauMTENbBHOIO HEMPEPLIBHOIO 06PATHOrO NOTOKA BackFlow -
6onee 1 nAMTpa cyMMapHbIM 06bEMOM

21 [MoyacoBas mMacka HannMums obpaTHOro NoToka BackFlowHourMask -

22 Hanuuve BO3eNCTBMA MarHUTHOTO MoAs Magnet -

23 TlouacoBas Macka Haan4umns BO3A4ENCTBMA MarHUTHOTO MoA MagnetHourMask -

24 BepoAaTHOCTb 3aMep3aHus Freeze -

25 TlouyacoBaa Macka HaaM4Msa BEepPOATHOCTM 3aMep3aHuma FreezeHourMask -

26  ®nar HM3KOro YpOBHA HanpsaxeHusa baTapewn LowBattery -
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PykoBoACTBO Mo 3kCnayaTaunm
AEKACT BCKM iWAN

REKACT

METPOHUK
N2 | HaumeHoBaHMe napameTpa O603HaueHue Mo ymonuanmio
27 HanpsxeHune baTapewu Vat -
28 TemnepaTypa BHYTPU YCTPOMNCTBA Toev -
29 Agppec KOHeYHOro ycTpolcTBa DevAddr -
30 TnobanbHbIM MAEHTUOUKATOP NPUNOXKEHUS AppEUI -
31 TnobanbHbIl MaeHTUUKATOP YCTPOMNCTBA DevEUI -
32 ABTOMAaTMUeCKOe yrnpaBieHne CKOPOCTbIO Nepesayun faHHbIX ADR BKA
33 TMoaTBEpPXAEHNE AOCTAaBKM COOBLLEHNSA BKI/BbIKA MESSAGE_TYPE BKJI
34 3apepxkka nepej nepBbiM OKHOM npuema nHpopmauymm (RX1)  RECEIVE_DELAY_T 1 cek
35 3apgepxka 1 Ha akTuBaumto B cetn yepes OTAA JOIN_ACCEPT_DELAY_1 5 cek
36 KonnmuyecTBO NOBTOPHbIX OTNPaBAEHWI NUMBER_OF_REPEATS 3
37 MakcumanbHas MOLWHOCTb NepesaroLLero ycTponucTea TX_POWER 14dBm (25mBT)
38 MWuHUMaNbHbIN pacxoa Qrin -
39 TlepexoaHblii pacxos Q -
40 HoMuHanbHbIV pacxog, Q. -
41  MakcMManbHbIR pacxos, Qumax -
42 Knto4, ncnonb3yemblii B NpoLlecce NPUCoOesMHEHNS K CETH AppKey -
43  Kntou wudposaHmsa cetn LORAWAN, ncnonbsyembii ans AppSKey -

WndpPOBaHUS JAaHHbBIX HA YPOBHE MPUNOXKEHUS

44  Kntou wudposaHmsa cetn LORAWAN, ncnonbsyembii ans NwkSKey -

WwndpoBaHUS JaHHbIX Ha YPOBHE CeTU

COCTOSHMA W 3HAYEHWUA JaHHbIX MapamMeTpPOB MepesatoTca PeryasapHbIMA U BHeOUYepeAHbIMU COOBLEHNAMM
cneymnanmsnpoBaHHbIM GOpMaToM.

3HaueHMa 06beMoOB npoTexiei BoAbI

YcTpoWcTBO onpegenser v OTNpaBAseT CyMMapHble MokasaTenn o6béma BOAbl, Npoleawer B oba
HanpaB/ieHWs 3a BCe Bpems paboTbl YCTPOWCTBA, a Takxke nepesaeTr AOMNOJHUTENbHO MOYacOBble 3HAUYEHMs
npoweglero o6véma Bogbl Vioeur, BEIUNCIEHHbIE 3@ MOCAEAHUNA OTYETHLIN MEpUOoa.

Mpu AOCTUXEHUW NMMUTA NepeAaBaeMblX 3HaUYEeHWI HAKOMJEeHHOro obbema npsamoro notoka (100000 m®)
YyCTPONCTBO OOHYyNsfeT NokKasaHMA U HauyMHaeT NoAcCYeT nepesaBaeMblX 3HaYEHUN cHavana. MNpu AoCTUXEHUM
MMUTa nepefaBaemMblX 3HAUYEHWUW HakonaeHHoro obbema obpaTtHoro notoka (100000 m*) ycTpolicTBO
0bHynfeT nokasaHWs W HayMHaeT MOACYET nepejaBaeMblX 3HaYeHWN cHadana. [MonoxutenbHas dacTb
pa3HOCTX Hakon/JeHHOoro obbéma npsMoro notoka Ve M HakonieHHoro obbéma obpaTHoro notoka Vg,
MeHbLluas 100000 m3, oTobpakaeTcs Ha AWCnee YCTPOMCTBa.
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V4
PyKOBOﬂICTBO MO 3KCrayatauinu
— :
DEKACT AEKACT BCKM iWAN
METPOHUK

MouacoBoi 06beM npoTekilen BOAbl 06bEM Viour BBIYUCASETCA, CNEAYIOWNM 0Bpa3oMm:
VHour:VFHour_VRHour  TAE

Vitour — OOBEM MPAMOro NoToka, NPOLWeAWniA 3a AaHHbIA Yac; Veriour OOBbEM 06paTHOrO NMOTOKa, MPOLIEALINIA 3a
JaHHbIM yac.

3HaueHMna 06beMoB npoTeKiueil BoAbl NpU 3aaHHbIX pacxoaax

YCTpOWCTBO NOACUNTLIBAET O6BEMbI BOAbI, MPOTEKLLIEN Yepe3 CYeTUMK MPU 3ajaHHbIX AMana3oHax pacxojoB
BOAbl. JTO MNO3BOASET oOnpefennTb npoduab pacxosa BOAbl. [JlaHHble AWana3oHbl 3ajaloTcs  npu
NPOW3BOACTBE M MO YMONYAHWNIO COOTBETCTBYIOT C/IEAYIOLNM 3HAYEHMAM:

MeHbLle MUHUMaNbHOTo pacxosa (Qmin)

OT MUHWUMaNbHOro pacxoaa (Qmin) 40 NepexogHoro pacxoga (Q)
OT nepexogHoro pacxosa (Q:) 40 HOMUHanbHOro pacxoga (Qn)
60/blle HOMWHaNbHOTO pacxoaa (Qn)

Moka3atenb «Percent» no3sBonser KOHEYHOMY r|0Tpe6|/|Temo OLUEHWTb MNOKa3aTeJin pacxoja B MPOLEHTOM
COOTHOLWEHNN.

Percent; — npoueHT oT obLero o6bEMa BOAbI, MPOTEKLWNN Npn pacxogax oT Qmin 40 Q..
Percent, — npoueHT oT obLlero o6bEMa BoAbl, MPOTEKLWINN NpK pacxosdax oT Q: a0 Qn.
Percentmax — NpOLEHT OT 0bLero o6bEMa BoAbl, NPOTEKLLININ NpU pacxosax bosblie Q..

MpoueHT oT obwero ob6béma Bogbl (Percenty), mpoTékwuin npu pacxopax MeHblie Qmin, PaccumTbiBaeTCs
cnepyrowmm obpazom:

Percent,=100—Percent,,, — Percent, — Percent, , %.

3HaueHMA MOMEHTAJIbHbIX pacxopaoB

YcTponcTBo cobupaeT n aHannsmpyeT napaMeTpbl MOMEHTaNbHbIX PacxogoB. PUKCMPYETCA MUHMMaNbHbIN U
MaKCMMaJibHbI Pacxobl 3@ OTYETHbIN NepUoa.

Qreakmax — MAKCUMabHbIV PAcXoj 3a OTUETHbIV NEPUOA.

Qreakmin — MUHMMaJIbHBIN PacXoJ 3@ OTYETHbIN Mepuos. YUnTbiBatoTCs TObKO pacxoabl, 6osbwe 0,5*Qmin.

3HaueHMA TpeBoOr

O noTepe repMmeTv3auun COeAMHEHMI TpPybONpOBOAOB W, CAefOBaTENbHO, YTEYKM BOAbl, YCTPOMCTBO
COOOWMT OTMPaBKOW COOTBETCTBYHOWEN TpeBOorn. B 3aBucMMOCTM OT obbema yTeuku YCTPOMCTBO
noApaszenseT yTeuky Ha JBe KaTeropuu: npoTteyka u npopsbiB. [poTeyka xapakTepunsyeTcs MaabiM PacxoioM
npu 60NbLION NPOAOIKUTENBHOCTM, NPOPLIB — HO/Iee 3HAUMMbIM PACcXO40M, HO NMPU MeHbLUEeNn ANUTENbHOCTU.
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V4
PyKOBOﬂICTBO MO 3KCrayatauinu
— :
DEKACT AEKACT BCKM iWAN
METPOHUK

[aHHble MokasaTenu 3ajatoTCcs MpPU U3rOTOBAEHUM U YCTaHAB/IMBAKOTCA Ha MUHWMAaNbHbLIA U NMEpPexosHbIN
pacxogbl.

3HaueHns pPacxofoB U BPEMEHHble UHTEPBAsbl 418 OBHApyXXeHUA NPOTEYKM UM NPOPbIBa BO3IMOXHO N3MEHWUTb
C NMOMOLLbIO COOTBETCTBYHOLLEN KOMaHAbl Yepe3 ceTb LoRaWAN.

MpW BO3HWKHOBEHWMN OLWMOOK NPOTEUKU, MPOPbIBA, MarHUTa WUAM 3aMep3aHus OTNpaBAseTCAs BHeouepesHoe
CcoOobLEeHNE C COOTBETCTBYHOLWEN MHDOpMaLMen.

S

NMpumeuaHnue:
Bce cobbiTus Cpa6aTbIBaHI/IFI TPpeBOr HOCAT WCKJHOYUNTENBHO peKOMeH,ﬂ,aTeﬂbell‘/’I Xapaktep un MOryT He
coBMajaTh C AeNCTBUTENbHOCTbIO.

MpoTteuka

Hannune npoteukmn (Leak), onpepenserca kak cobbiTME MNMPOAOIKUTENbHOCTbIO Timeleak, npyv KOTOpOM
MOMEHTa/IbHbI pacxos B 060N MOMEHT BpeMeHU 6oblue uan paBeH pacxosy Quea, M/u.

MpopsiB

Hannuve npopbiBa (Break) onpesensetcs kak cobbiTve MpoAO/IKMTENbHOCTbIO TimeBreak, mpu koTopom
MOMEHTaNbHbIV PAacxok B Nt0601 MOMEHT BpeMeHU 6onblue nan paBeH pacxoay Qsrea, M*/u.

O6paTHbIl NOTOK

O6paTtHbin noTok (BackFlow) onpegensietcs npy HanaMumMm HeNpepbIBHOrO 0OpPaTHOro MOTOKa BOAbl O6bEMOM
6onee 1 nutpa.

Marumr

[JaHHoe cobbiTve (Magnet) nosBnseTca B cayyae BO3AENCTBMA Ha CYETUUK CUAbHBIM MArHWTHbIM MOJIEM,
ANVTENbHOCTBIO 6onee 60 cekyHA.

3amep3aHue

CobbiTve 3amep3aHus  ycTporictBa (Freeze) onpegensetca npu  OTCYTCTBMM  pacxoda BOAbl WU
Toev < 4 °C B TeyeHun 10 MuHyT. Mpn geTekTPOBaHUK BPaLLLEHNA U/UAKN NOBbILLEHUN TeMnepaTypbl cObbITME
npekpatyaerca.

Huskoe Hanps>xeHue 6aTapen

YCTPOWCTBO KOHTPOAMpPYET TeKyliee HamnpsXeHne BCTPOEHHOro 3neMeHTa nuTaHudA. [pu ymMeHblleHuu
HanpseHusa go 2,9B cueTunk yctaHaBanBaeT Gaar HU3KOro HanpsxeHus 6aTapeu.
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PyKOBOﬂICTBO MO 3KCrayatauinu
— :
DEKACT AEKACT BCKM iWAN
METPOHUK

O6wme napameTpbl COCTOAHMNA YCTPOMUCTBA

Aarta u Bpemsa

Tekywme gata v BpeMs OTCUMTBLIBAIOTCH BHYTPEHHUMM Yacamu YCTpOMCTBa. [epBoHayanbHble 3HaYeHNA AaTbl
N BpeMeHW 3a4arTca U CUHXPOHU3BUPYIOTCA CO BCEMWUPHBLIM KOOPAWHMpPOBaHHbIM BpemeHem (UTC) npwm
NPOV3BOACTBE Ha 3aBoje uW3rotosutens. Bpemsa nonyyeHnuma pgaHHbix TimeStamp  npeactaBieHO B
abconroTHom popmate UNIX-time ¢ TOUHOCTBIO A0 CEKYHAbI.

BHyTpeHHee Bpems yCTPONCTBa MOXeT HbiTb HacTpoeHo B cooTBeTcTBMM ¢ LoRaWAN Application Layer Clock
Synchronization Specification v1.0.0.

Hanpml(el-me UCTOYHMKA NMUTaHUA

CyeTumk nepegaeT 3HauYeHNE HaNPAXKEHNA BCTPOEHHOTO 3ieMeHTa NuTaHma (Vea) B cooTBeTcTBMM ¢ LORaWAN
cneumdukaumen.

Temnepatypa npubopa

TemnepaTypa BHyTpu ycTponctBa (Tpe) M3MepseTcs Kaxable 10 MuHyT, onpegensetcs B °C ¢ MOMOLLbHO
BCTPOEHHOTO B MWKPOKOHTPOJNEP YCTPOMCTBA TepMornpeobpasoBatens. Ha ocHoOBe 3Tol TemmepaTypbl
onpeaenserca ¢akT 3amep3aHus BoAbl B TpybonpoBoge. [lONONHUTENIBHO Temrepatypa W3MepseTcs
HernocpeaCcTBEHHO Nepes OTNPaBKOW BHEOUEPEAHOTO COOBLEHNS.

MOHTAX U3AENUA

CueTumnk ycTaHaBAMBAETCA B MOMELLEHUN WAN CrneunanbHOM MaBWIbOHE C TeMnepaTypour OKpy>Karoliero
BO34yxa OT +5 0 +50 °C 1 OTHOCUTENBbHOW BNaXHOCTbIO He 6onee 98 %. MecTo yCcTaHOBKM cUeTUMKa JOMKHO
obecneynBatb CBOHBOAHbIAN JOCTYN AN OCMOTPA, CHATUA MOKa3aHW 1 rapaHTMpPOBaTb ero 3kcnayaTaumo 6es
NoBpeXAeHNN.

CyeTumk yCTaHaB/MBaeETCA B pr6OI'IpOBOA C CO6J'Il'OAeHI/IeM canepyrounx yCJ'IOBVII‘/JIZ

B HanpaJ/ieHWe MOoToKa JO/KHO COOTBETCTBOBATb HaMpPaBAEHUIO CTPENKM Ha KOpnyce;
B CYETUMK PeKOMEeHAYyeTCsA yCTaHaB/MBaTb Ha FTOPM30HTalIbHOM TPybonpoBOe LWKaNon BBEPX;
®  [pUcCoeAnHEHMEe cyeTuMka K TpybonpoBoAy AO/KHO ObiTb repMeTMUHbIM U BblAepXUBaTb JaBieHue

1,6 MIMa (16 krc/cm?);
B [J/IMHbl NPAMbIX Y4YaCTKOB AO W MOC/ie cyeTumka obecneumBaroTcs KOMMAEKTOM MOHTAXHbIX YacTel
NoCTaBJA€MbIM BMECTE CO CYETUMKOM;
yCTaHOBKa OCYLLECTBASETCA TakuM 06pa3om, UTobbl cueTumKk Bcerga 6bii1 3anoNHEH BOAOW.

MpucoeanHeHne Kk Tpybam ¢ gnameTpom BONbLUMM MAN MEHbLUMM AMamMeTpa BXOAHOro natpybka cuetumka
OCYLLECTBAAETCA  KOHYCHbIMM  MPOMEXYTOUHbIMU  MEPEXofHMNKaMK, YCTaHaBAVBAEMbIMW  BHE  3OHbl
NPAMONNHEWNHBIX YYaCTKOB.

MNepes cHETUMKOM peKOMeHAyeTCa ycTaHaBAnBaTb GUALTP.

MpWn yCTaHOBNEHHOM CYETUMKE, a TakXKe NMPW ero MOHTaXe 3anpeLaeTcs NpoBOANTb BOAN3N HEro CBapoYHble
paboTbl.
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JlonyckaeTca ycTaHOBKa CYeTuyMka Ha BepTuKanbHOM TpybonpoBoge npu GPOHTaNbHOM WAN HAKJOHHOM
nonoxeHun undepbnata CYETHOro MexaHusMa. [pu 3TOM yBeNMUYMBAKOTCA 3HAYEHUA MUHUMANBHOTO W
NepexoHOro pacxo0B COOTBETCTBYIOLWMM MeTPOIornyeckomMy knaccy A.

3anofHeHVe cyeTumnka BOAOW HeEOHXOAMMO MPOM3BOANUTL MaBHO BO M3bexaHune MOBbILWEHHOW BMbpaumn u
rMApaBANYECKUX YAAPOB.

Mpu ycTaHOBKE He JonyckaTb MNEPEKOCOB COEAMHUTENbHbIX JeTalell M 3HaYMTENbHbIX YCUAUA Npu
3aTArMBaHNN Pe3bbOBbIX COeANHEHUI. MOMEHT 3aTAXKMN J0KeH 6biTb He 6onee 40 H-M, ncnonb3oBaTh Katou
avHamomeTpudeckuii no FTOCT P 51254.

Ecam  cuetumk YKOMMNAEKTOBaH MAapOHUTOBbIMW MNpPOKJAagKaMh, TO nepej MOHTaXXOM  UX HeO6XO,CI,VIMO

Bblaep>KaTb B ropsyein Boge 7-10 muH npu Temnepatype 70-80 °C, napoHWTOBbIe MPOKAAAKM MOBTOPHOMY
MCMONb30BaHWIO He NoAnexar.

PeKOMeHAyeMaﬂ cXeMa MOHTaXa npuBejeHa Ha Ha PUCyHKe 4.

i

;
Rluor
I
{

i

CyeTunk BOAbI

LapoBbin KpaH

Kocoli duabTp rpyboi ouncrku
Wryuep

[Mpoknaaka

Fanka

ok wn =

Puc. 4 PekomeHayemasn cxema MOHTaxa

Mepes YyCTaHOBKOW peKOMeHAyeTCs OCYyWecTBUTb MNPOBepKy KayecTBa CBA3W. [ns 3TOro  MOXHO
BOCMONb30BaThCA CMeLnanbHbiM TecTepoM uanm ucnosnbzoBate BCKM iWAN nepesaBas BHeouepegHble
coobueHus.
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YKA3AHUA NO J3KCNNAYATALUMUUN, TPAHCNOPTUPOBKE,
XPAHEHUIO U YTUIINSALLUAN

YKasaHuA no 3Kcnjayatauum

Hapy>|<Haﬂ NMOBEPXHOCTb CHETUUKa AO/IDKHa COAePXKaTbCA B YNCTOTE.

He pe>xe ogHoOro pasa B HeAento HEOH6XOAMMO NPOU3BOANTL OCMOTP CUYeTUMKa. B cryyae 3arpasHeHmns cTekno
npoTepeTb BAaXHOW, a 3aTeM CyxOW MoNOTHAHOW candetkoin. [lpu ocmoTpe npoBepseTcs
HaNnune/OTCYTCTBUE TEUN B MeCTax COeAMHEHUs LTYLLepOB C KOPMYCOM W WTYLEepPOB ¢ Tpybonposogom. Mpu
BbIIBJIEHMM TE€YM HEOHXOAMMO NOATAHYTb pe3bboBble coeanHeHns. Ecam Teub He NpekpallaeTcs He0bxoaMMo
3aMEeHUTb NPOKNAAKY.

I'Ip|/| BblABNE€HNUWN Te4un Wn3-noj CYHeTHOro MexaHuimMma Wninm ero OCTaHOBKW, CYEeTYuK HeO6XOAI/1MO CHATb WU
OTNpaBUTb B PEMOHT.

Mocne peMoHTa cyeTunka HeO6XOAMMO MPOBECTN NMPOLEAYPY Er0 NMOBEPKH.
PaboTa cueTumka MoxeT HbITb 0BecneyeHa TONbKO NPU COBNOAEHNN CAEAYHOWMX YCAOBUIA 3KCAAyaTaLnm:

B MOHTaX CYeTyMKka BbINOAHEH B COOTBETCTBUM C TpebOoBaHMAMM HacToALWEro PyKOBOACTBA MO
aKCnyaTaunm;

B 3HaYeHWs HOMUHaNbHOro Q, N MakCcMManbHOro Qma PACXOA0B, MPW IKCMIyaTaLMMN CYHETUMNKA, HE AOKHbI
npeBbllaTh 3HAYEHW, YKa3aHHbIX B Tabavue Ha cTp. 9;

B npu 3KCnayaTauMu cuyeTuMka Ha pacxofgax HUXe MUHUMANbHOTO Qmin MOTpPelHOCTb CYeTumKa He
HOPMMWPOBaHa M MOXEeT OTNNYATLCA OT 3HAYEHWUN, YKa3aHHbIX B Tabauue Ha cTp. 9;

m B TpybonpoBoge He JOMKHbI UMETb MEeCTO rMApaBAnYeckue yaapbl 1 Bubpauuu, Bavsaowme Ha paboTy
cyeTymKa.

Mpwn 3aMeTHOM CHUXEHMW pacxoja BOAbl, HEOBXOANMO NPOUYNCTUTL BXOAHOW GUALTP OT 3aCOPEHMUSA.

JKcnayaTauma cyeTynKka Ha MakCMManbHOM pacxoje gonyckaetca He 6onee 1 yaca B CyTKu.

YKa3aHus nNo TPaHCNOPTUPOBKeE

TpaHCNOpTUPOBaHME CYeTUMKA MPOU3BOAUTCSA NHOOLIM BWUAOM 3aKpbITOrO TpaHCNopTa, B TOM 4ucCae U
BO3AYLUHbIM TPAHCMOPTOM B OTaninBaeMbIX repMeTU3NPOBaHHbIX OTCEKAaX B yNakoBKe, MpeAoXpaHAtoLen ot
MexXaHUYeCKNX NOBPEXAEHWNN.

TpaHcnopTupoBaHuMe cyeTunKa AOMXKHO COOTBETCTBOBATh ycnoBuam pasgena 5 TOCT 15150.

Yka3saHuA nNo XxpaHeHuIo

CueTumk  [JOMKEH  XPaHWTbCA B YMakoBKe  MNPeAnpuUATUA-U3rOTOBUTENA  COMacHO  YC/IOBUAM
pasgena 3 TOCT 15150. B Bo3gyxe nomeleHna, B KOTOPOM XPaHWUTCA CHETUMK, HEe AOAXHbI CoAep>KaTbCA
KOPPO3NOHHO-aKTMBHbIE BeLLecTBa.
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YKasaHuA no yTuamnsaumm

YTuamsauma  usgenvs  AOJKHa  OCYyLLecTBAATbCA  cornacHo  TpeboBaHuam  CadllnH  2.1.7.1322-03
«nrneHnyeckne TpeboBaHUs K pasMeLLeHNto 1 06e3BpeXMBaHUIO OTXOL0B MPOM3BOACTBA U NOTPEDBAEHUS ».
PelweHre o npekpalweHnmn skcnayataunmm v yTuansaumm ycTponcTea NpuvHUMaeT notpebutens. YTuamsauyus
CYETUMKOB [JOJIXKHA OCYyLWecTBAATbCA cornacHo TtpebosaHumam CaHluH 2.1.7.1322-03 «lurneHunyeckne
TpeboBaHMA K pa3melleHnto 1 06e3BpEeXMBAHUID OTXOAOB MPOU3BOACTBA W MoOTpebieHus». YTuamsaums
BCTPOEHHbIX 3/IEMEHTOB MWUTAHUSA CYETUYMKOB JAOJKHA OCYLLEeCTBAATbCA B COOTBETCTBUM C TpeboBaHMAMU
FOCT P M2K 60086-4-2009 «batapen nepBuuHble. YacTb 4. be3onacHOCTb NTMEBLIX HaTapein».

KOMINANEKT NOCTABKUA

Cuetunk BCKM iWAN 1 wT.
KoMn/ieKT MOHTa)XHbIX YacTen* 1 wr.
YnakoBka 1 wT.
MacnopTt Ha n3genue 1 wr.

* - Ha/Mume N CoCTaB KOMMAEKTa MOXeT 6bITb MU3MEHEHbI Mo 3aKasy.

FAPAHTUN N3TOTOBUTENA

N3roToBuTeNb rapaHTMpyeT COOTBETCTBME M3Aenns TpeboBaHUAM HaACTOALLEro AOKYMEHTa npu cobatogeHunn
notpebutenem ycnoBuin skcnayataunn, XxpaHeHUs, TPAHCMOPTUPOBAHNA N MOHTaXa.

lapaHTUIHBIVA cpoK — 72 MecsALa CO AHA BbINycKa.

N3rotoBuTenb 06s3yeTcs 6e3BO3ME3ZHO 3aMEHWUTb WAM OTPEMOHTMPOBATb YCTPOWCTBO, €C/IM B TeuyeHune
rapaHTMMHOro  cpoka noTpebutenem  bByseT  oObBHapy>XeHO ero  HecooTBETCTBME  TEXHUYECKUM
xapakTtepuctukam. lMpu 3ToM 6e3BO3Me3zHas 3aMeHa WM PEMOHT YCTPOWCTBA AOJKHbI MPOU3BOAUTLCA
npeanpuATMEM-U3rOTOBUTENEM  MPU  YCAOBMM  COBAIOAEHMA  MOTpebuTeneM  nNpaBuA  XPaHeEHUs,
TPaHCMOPTUPOBKM, MOHTaXa M 3KCMayaTaLun, ykasaHHbIX B HaCTOALLEM AOKYMEHTE.

B rapaHTMMHOM 06CYXMBaHNM MOXET BbITb OTKa3aHO B C/yYae:

®  Hannuma  mexaHM4yeckux  noBpexAaeHur,  AedekToB,  BbI3BaHHbIX  HecobatoAeHVeM  MpasBuA
TPaHCMOPTMPOBKM, XPAHEHWNA, MOHTaXa W 3KCNayaTauum yCTPOMCTB, a TakXe CAeA0B MexaHW4ecKoro uan
TEePMMYECKOTo BO3AEeNCTBUS;

= [ledekTOB, BbI3BaHHbIX CTUXMIHBIMN H6EACTBUAMU U BO3AENCTBUEM OKpY>KatoLLelr cpeibl — HABOAHEHUNEM,
noxapom, aTMocPepHbIMU ABAEHUAMM U T.MN.;

= HapyweHusa notpebutenem KOMMNAEKTHOCTU NOCTaBKW.
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