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JIucr Ne 1
Perucrpanmonnsiii Ne 95673-25 Bcero nucroB 6

OIMMCAHHUE THUIIA CPEJICTBA U3MEPEHMI1
Monynu uzmeputensisie JJEKACT PMU

Ha3na4yenue cpeacrsa usMepeHni

Monynu n3meputenbabie [JJEKACT PMU (manee — Moaynn) mpeaHa3HauYEHBI 1T U3MEPEHUH
CUTHAJIOB BXOJIHBIX YacTOTHBIX 3jekTpuueckux HenpepblBHbIX 1o ['OCT 26.010-80 mnm BXOAHBIX
SJIEKTPUYECKUX C JUCKpPETHbIM Hu3MeHeHueM mapameTpoB mo ['OCT 26.013-81, nmocrymarommx
OT CpEICTB M3MEPEHUH M aBTOMATH3AllMM CHCTEM YdeTa JHEPreTHYEeCKHX pecypcoB (0OBEMHOro
(MaccoBoro) pacxoja, o0bemMa M (MJIM) MAacchl XOJIOAHOW W TOpsSYEei BOMBI, 00ObeMa rasza, TEIJIOBOM
WIM DJIEKTPUYECKON MOIHOCTH, KOJMYECTBA TEIUIOBOM U (MJIM) 3JIEKTPUYECKON SHEPruu), XpaHEHHUs
MOJIyYUEHHOW H3MEpUTENbHON HMH(OpMalMM U TMepeAadyd €€ MO MPOBOIHBIM MM OECIPOBOJHBIM
KaHaJIaM CBSI3U BO BHEIIHUE UH(OPMAIIHOHHBIE CHCTEMBI.

Onucanue cpeacTsa H3MepeHu

Monynu KOHCTPYKTUBHO BBINIOJHEHBI B IUIACTUKOBBIX KOpIycax Jii MOHTaka Ha IMaHEeb
WIA CTEHY U MPEJCTaBIsAIOT co00i MporpaMMupyeMble MHKpPONPOLIECCOPHBIE YCTPOMCTBA, KaXKaoe
U3 KOTOPBIX UMEET B CBOEM COCTaBE:

—  MHKpPOIIPOLIECCOPHBIM KOHTPOJUIEP, MPEAHA3HAYEHHBIN Ul OPraHU3allul U YIPaBJICHUS
cbopom, 00pabOTKOM, XpaHEHHEM U TTepeavyeli H3MEpUTEIbHOM HHPOPMAIIHH;

- qackl peasibHoro Bpemenu (real time clock — RTC). RTC BcTpoeHsl HemocpeICTBEHHO
B MUKPOIPOLIECCOPHBIN KOHTPOJIJIEP ¥ TAKTUPYIOTCS OT BHEIIHETO KBAapILIEBOTI'O IreHEPaTOpa;

—  YaCTOTHO-UMITYJbCHBIE BXOJbl, INPEAHA3HAYEHHbIE [UI1 IOJK/IIOUYEHUS  CPENCTB
U3MEpEHUH, UMEIOIINX BBIXOJHOW CHUTHAJI B BUJE YACTOTHBIX AJIEKTPUYECKUX HEMPEPhIBHBIX CHUTHAJIOB
WU JIEKTPUYECKUX CHUTHAJIOB C AUCKPETHBIM U3MEHEHHEM MapaMeTpOB (MMITYJILCOB);

—  3alOMHMHAIOLIEE YCTPOWMCTBO, NPEAHA3HAYCHHOE [UIsl XpaHEHHsS HU3MEPHUTEIbHOMN
uH(pOopMaIuy;

- nrdpoBol WK paauouHTEpdeEric.

Monynu U3roTaB/IMBaOTCs B CIEIYIOIINX UCIIOTHEHUSAX:

—  JEKACT PMU NB-IoT;

—  JEKACT PMU LoRaWAN;

—  JEKACT PMHU RS.

[TpuHIMn neicTBUS MOIYJe OCHOBaH Ha aHAJIOrO-IHU(POBOM MpeoOpa3oBaHUU HU3MEPSIeMOi
4acTOTHI B IU(PPOBOI KO, €€ i poBoit 00padboTke, mpeoOpazoBaHNN U3MEPEHHOM YaCTOTHI B 00BEMHBIN
U (WIM) MacCOBBIM pacxojbl BOJABI WM TEIIOHOCUTENS, TEIJIOBYIO HIIM AJIEKTPHUECKYIO MOITHOCTH
U Mepelavud Pe3ynbTaTOB U3MEPEHUH BO BHEIIHUE U3MEPUTEIbHBIE CUCTEMBI.

IIpyHiuMn nelcTBUs MOAyJIEH B 4acTH W3MEPEHUN KOJIMYECTBA JUCKPETHBIX CHUTHAJIOB
(MMITyJIbCOB) 3aKJIIOYAETCsl B MPEOOPa30BaHUM UMITYJILCOB, IMOCTYMAONIIUX HAa YaCTOTHO-UMITYJIbCHBIE
BXOZbl MOAYNS, B COOTBETCTBHM C 3QJIOKEHHBIMH aJiropuTMamu B 1HdpoByio  dopmy
U B COOTBETCTBYIOIIME 3HAUCHUsS (PU3NYECKUX BEIWYHH (AKTHBHAasl, pEaKTUBHAs 3JIEKTpUUYECKas
SHEPTHUH, TEIUIOBAs SHEPTUH, 00BEM MM Macca BEIIECTBA).
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Monymu ucnonaernst JIEKACT PMU NB-IoT (Narrow Band-Internet of Things) ucnoms3ytor
JUIsL Tiepefadyd JaHHBIX CEeTh OmneparopoB coToBoM cBs3u. Moaynu wucnonHenus JEKACT PMU
LoRaWAN (Long Range Wide Area Network) mepenaror nanHble TO paguoKaHaATy Ha JOKAIbHYIO
6a3oByto craniuio. Moaynu ucnonaenus JIEKACT PMU RS nepenarot janHble py NOITYYEHHH 3a1Ipoca
o uarepdeiicy RS-485.

B monynsax ucnonnenus JJEKACT PMU NB-IoT mpenycmMoTpeHo 1Ba pexuma paOOTHI:
UMITYJIbCHBIA pekuM U pexkum 1-Wire. B monymsax ucnonaenuit JIEKACT PMU LoRaWAN
u JIEKACT PMMU RS npeaycMOTpeH TOIBKO UMITYJIbCHBIA PEXUM PaOOTHI.

B umnynbcHOM pekuMe MOIYNIU BEeIyT U3MEPEHHs KOJIMYECTBAa UMITYJIbCOB, MOCTYMAIOIINX
Ha UMITYJIbCHBIE BXOJIbI OT MEXaHUYECKOTO MJIH JIEKTPOHHOTO 3aMbIKaTeNel (KOHTAKTOB).

B pexume 1-Wire monynu obecrneunBaroT WHOOPMAIMOHHBIM OOMEH C TMOAKIIOYEHHBIMHU
no uHtepdeiicy 1-Wire momynsmu umnynbcoB u ganabeix (MUl U v2) mo mporokomy DSBP
(Decast Serial Bus Protocol).

Bri6op pexxuma pabotsl B moayisix ucnonHenus JEKACT PMU NB-IoT ocymectBisiercs
IIpY MOMOUIH JUIUTEIBHOTO BO3AECUCTBUS HAa MOAYJIb MarHUTOM (ONTHYECKOI FOJIOBKO) B YKa3aHHOM
Ha KOpITyce MECTe.

CymMmapHble KOJIMYECTBAa HMMITYJIbCOB, HM3MEPEHHBIX IO KaXJAOMy HMIIYJIbCHOMY BXOAY,
a TaKe U3MEpEHHbIE MOAKI0UaeMbIMU K Mogyar0 MUJT U v2, 3anuceiBatoTCsl B SHEPrOHE3aBUCUMYIO
naMsATh MOJYJISl KaXKAbIH Yac.

Mopynu ucnonnennit JJEKACT PMU NB-IoT u JEKACT PMU LoRaWAN mnepenator
MOJIyYE€HHBbIE JAaHHBIE B BHJIE PErYISPHBIX COOOIIEHUH MO paguouHTepdeiicy B COOTBETCTBUU
C YCTAHOBIJIEHHBIM Tpa(MKOM OTIPAaBKH PETYSPHBIX cooOmmeHuil. s cioydas OTCYTCTBUS CBSI3U
B JIAaHHBIX MOJYJSAX peaJTu30BaHbl MEXaHU3Mbl MOBTOPHOM OTMpaBKH cooOuieHuil. Ecam momymio
HE yJaJloCh MPOU3BECTU OTIIPABKY, TO JAHHBIE U3 COOOIEHHS MOMEYAIOTCS KaK «HEOTIPABICHHBIC
H OTIIPABJISIIOTCS MPU CIIEAYIONIEM CEaHCE CBA3HU C YUETOM MaKCUMAJbHOIO pa3Mepa COOOIIEHNUS.

IIpu n3MeHEHNU COCTOSHUS HAa CTOPOXKEBOM BXOJE WIH NPU KPAaTKOBPEMEHHOM BO3JIEHCTBUU
(1...3 cexkyHapl) Ha MOAYJIM MarHUTOM (ONTHUYECKOW TOJIOBKOM) B MECTE, YKa3aHHOM Ha KOpITyce
monyinen ucnoinHennit IEKACT PMU NB-IoT u JEKACT PMU LoRaWAN npoucxoaur oTrnpaBka
BHEOYEPETHOTO COOOIICHUS.

Pagnountepdeiic monyneit ucnonnenus JEKACT PMU NB-IoT npexncrasisier coboii LTE
MOJYJIb, pa0OTAIONINH B CETSAX OMEpaTopoB cOTOBOM cBsi3u NB-IoT.

Pagnountepdeiic monyneit ucnonnenuss JEKACT PMU LoRaWAN mnpexacrasisier co0oi
pueMoTiepeIaTIuK, padoTaromiuii Ha yactotre 868 MI'11 ¢ monyssueit LoRa mo mpotokomy LoORaWAN
Bepcuu 1.0.2.

Ha xopnyce moayneit ucnonuenusi JEKACT PMU NB-IoT pa3memaroTcsi cBETOANMOIHBIC
UHAMKATOppl W onThueckuid mnopT. C IOMOUIbI0 CBETOAMOAHBIX HHIUKATOPOB IPOUCXOAMT
UH(OPMUPOBAHHUE O XOJ€ OTIPABKU BHEOUYEPEAHBIX COOOIIEHUN MU O KOJIMYECTBE IMOAKIIOUYEHHBIX
K Monyiio 1o 1-Wire yctpoiicTB. CBETOAMOA MOXKET TOPETh 3€JIEHBIM, XKEITHIM HJIM KPACHBIM LIBETOM.
Onrtuyeckuit mopt umerot 1 moayiu ucnoianenus: JIEKACT PMU RS.

OnTuueckuii TOPT MpeAHa3HAUYEH [UJIsi CUYUTHIBAHUS ApPXUBOB, TEKYLIUMX I[TOKAa3aHUMH,
BBITIOJTHEHHSI HACTPOWKH W OOHOBIICHHS TMPOIIMBKUA YCTpOHCTBA. ONTHYECKHA MOPT aKTUBUPYETCS
IIOCPEACTBOM BO3ACMCTBUS HAa HEr0 MAarHUTHBIM IIOJIEM NPU MHOJIKIIOYEHHHM K IMOPTY ONTHYECKOU
TOJIOBKH, 000PYTOBAaHHON MarHUTHOM mai6oi. ITopT oTKIOYaeTCs Py CHATUM ONITHYECKOU TOJOBKHU
WIM YEPE3 MUHYTY IIOCJIE OTCYTCTBUSI KOMMYHHUKALIUU YEPE3 HETO.

Monynu paboTaroT OT BHYTPEHHHUX AJIEMEHTOB MMUTAHUS.

OOuwmii BUJ MOayIel mpecTaBlieH Ha pUCyHKe 1.
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JEKACT PMU LoRaWAN
Pucynoxk 1 — OOuuii Bux Moaysei

[T1omMOupoBaHue MoOJyJied W HaHECEHHUE 3HAKOB IMOBEPKH W YTBEP)KICHHUS THIIA CPEICTB
M3MEPEHUI Ha KOPITYC CPEACTBA U3MEPEHUN HE MPEAYCMOTPEHO.
3aBOJICKOl HOMEDP B BHJIC JICIMMAIBHOTO KOJAQ, COCTOSIIETO U3 apabCKuX Iudp, HAHOCUTCS

Ha KOpIIyC MOIYJsl METOAOM CTPYHMHOM Ne4yaTH WM JIa3epHOW TpPaBUPOBKH B COOTBETCTBUHU C
PUCYHKOM 2.
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Pucynok 2 — Mecta HaHeceHus 3aBOACKOr0 HOMEpa

IIporpamMHoe obecnieueHue

Mopaynu paboTaroT TOJA YIPaBJICHHEM BCTPOEHHOTO mporpammuoro obecrneuenus (I10),
KOTOPOC pPCAIM30BAHO almapaTHO W ABJIACTCA MCTPOJIOTHUYCCKU 3HAYUMbBIM. MeTponoquecm/Ie
XapaKTEPUCTUKU MOAYJsi HOpMHupoBaHbl ¢ ydyeToMm BiusHusA [10. IIO 3aHOCHTCS B 3alllUILIEHHYIO
OT 3aluMCu HaMsATb MHUKPOKOHTPOJUICPA MOAYJIA MPCANPUATUCM-U3TOTOBUTCICM W HCAOCTYITHO

JUTSL IOTpEOUTES.

Wnentudukanuonnsie nanusie [10 npuBenenst B Tadmuie 1.

Tabmuna 1 — Uneatudukanumonnsie nanasie [10

Wnentndukanronneie nanHbpie (MPU3HAKH) 3HaveHHe
Wnentudukannonnoe Hanmenosanue [10 rmi
Howmep Bepcun (nnentuduxannonssiii Homep) [10, He Hibke 34
Hudposoit unentuduxarop 10 -

1O momynst m mu3MepuTenbHas MHQOpPMAIMS 3aUIUIIEHbI OT MpeAHAMEPEHHBIX W3MEHEHUM

MECXaHUYCCKUM OII€YaThIBAHUECM. ypOBeHB 3alIUThI

OT HENpeAHAMEPEHHBIX U MpeIHAMEPEHHbIX HM3MEHEHHM
¢ P 50.2.077 -2014.

MeTtposiornyeckue ¥ TeEXHU4ECKHE XapaKTePUCTUKH
npuBeIeHbI B Tabmuie 2 u 3

Tabmmia 2 — MeTposiornaeckue XapakTePUCTHKN

IPOrpaMMHOTO obecrnieueHust
- «BBICOKHI» B COOTBETCTBUU

3HaueHue
HanmeHoBaHNe XapakTepUCTUKN
XapAKTEPUCTUKH

Jlnana3oH U3MEpeHU 4aCTOThI BXOAHBIX AIEKTPUUECKUX HEMPEPBIBHBIX or 1 110 50
curnajuos, '
[Ipenensl OTHOCHUTENBHON MOTPEIIHOCTH M3MEPEHUH BXOAHBIX YACTOTHBIX 0.1
JIEKTPUYECKUX HENPEPBIBHBIX CUTHAJIOB, %0 ’
[Ipenensl nonyckaeMoi NMpUBEACHHON MOTPEIIHOCTH U3MEPEHUIN KOJINYECTBA
IIEKTPUYECKUX CUTHAJIOB C JUCKPETHBIM H3MEHEHHEM I1apaMeTpOB Ha +0,01
kaxaeie 10000 curuanos, %
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HanmMeHoBaHNe XapakTepUCTUKU

3HaYeHHUE XapaKTEPUCTUKHU

KonmuectBo YaCTOTHO-UMITYJIbCHBIX BXOJOB

ot 4 no 32

Tum noAaACPKUBACMBIX HCTOUYHHUKOB JJICKTPUYCCKUX CUTHAJIOB
C JUCKPCTHBIM U3MCHCHHUCM IAPaAMCTPOB

repkos, OK*,
ONTOpEJIE, AKTUBHBIN
(Bkx 0...0,5 B, Boiki 3...24 B)

YacToTa BXOAHBIX JUCKPETHBIX CUTHAJIOB, ['11 ot 0,1 1o 50
Hanpsixenne HU3K0ro (aKTHBHOT0) YPOBHS Ha BXojax, B ot 0 70 0,5
Hanpspkenue BBICOKOTO ypOBHS Ha BXoJiax, B ot 3 5o 24
MakcuManbHBIH TOK Yepe3 KaHall B p&KUME BXoz1a, MA 100
MaxkcuManbHOE COPOTUBIIEHUE HCTOYHHUKA UMITYJIHCOB B 100
COCTOSIHUM «3aMKHYTO», KOM

MaxkcuManbHOe COTPOTUBIIEHUE HCTOYHHUKA UMITYJIHCOB B 10
COCTOSIHUU «Pa30MKHYTO», MOM

Jlnanaszon pabouux TemMmneparyp o1 -20 no +50
Kop crenenu 3anmtsl kopnyca moaydist mo I'OCT 14254-2015 IP54, 1P68
I"aGaputHsie pazmepsl moayis ([ x I x B), MM, He 6onee

— JIUHA 145

— HIMpUHA 40

— BBICOTA 185
Macca moyns, Kr, He 6oee 0,3
EMKOCTb BCTpOEHHOTO 3JIEMEHTA MUTaHUS, MAY

— AEKACT PMHU NB-IoT 3500

— JJEKACT PMU LoRaWAN 3500

— JEKACT PMHU RS 2400

* OK - HICTOUYHUK UMITYJIBCOB C BBIXOJIOM THIA «OTKPBITHIN KOJUIEKTOPY.

3HaK yTBep:KIeHHus TUIIA

HAHOCHUTCS Ha TUTYJIBHBIN JUCT MAcnopTa (PyKOBOJCTBA 10 SKCILTyaTalllui) TUIOTPAa()CKUM CIIOCOOOM.

KoMI1eKTHOCTH cpeicTBa U3MepeHuit
B COOTBETCTBHUH ¢ TaOmurei 4

Tabmumua 4 — KoMiekTHOCTh

HaumeHnoBanue O6o3HaueHne KonunuecTBo
Monynb JNEKACT PMI* 1 mrT.
[Tacniopt (PykoBOACTBO MO 3KCILTyaTalluu) JIKCT.408842.0011I1C 1 7K3.
* NB-IoT muim LoRaWAN unu RS cormacno 3akasy.

Ceeennst 0 MeTOAMKAX (MeTOAAX) U3MeEPEHU I

U3JI0KEHBI B pazaene 5 «[Ipunmmn pabote» sxcruryaTanronHoro nokymenta JIKCT.408842.00111C.

HopmaTnBHBIE JOKYMEHTbI, YCTAHABJIMBAIOIINE TPEOOBAHUSA K CPEICTBY M3MePeHUil
JIKCT.408842.001TY Monymu peructpauuu umnyiascoB JEKACT PMU. Texuuueckue

YCIIOBUSL.
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IIpaBoobaanarennb
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTRIO «JlekacT» (OO0 «/lekacty)
WHH 7705647495
KOpuanueckuit  ampec: 142821, MockoBckas 001., 1.0. Crymuao, n.IlImaToBo,
NunpycrpuanbHas yi., BII. 8
Tenedon: +7 495 232 19 30
E-mail: info@decast.com
Web-caiir: https://www.decast.com

H3roroBurenb
OO6mIecTBO ¢ orpaHUYEHHOM 0TBETCTBEHHOCTHIO «JlexacT» (OO0 «Jlekacty)
WHH 7705647495
Anpec: 142821, MockoBckas 0011., r. 0. CtynuHo, a. lllmatoBo, UHaycTpuanehas yi., BiIa. 8
Tenedon: +7 495 232 19 30
E-mail: info@decast.com
Web-caiir: https://www.decast.com

HcnbiTareJbHbIN HEHTP
3akpbiToe  aKkIMOHEepHOe  o0miecTBO  KOHCAaNTUHrO-WHKUHUPUHTOBOE  MPEANpUATHE
«Metponoruueckuii ieHTp sHepropecypcon» (3AO KUIT «MLD»)
Anpec: 125424, r. Mocksa, Bosiokonamckoe 1., a. 88, cTp. 8
Tenedon (daxc): +7 495-491-78-12
E-mail: sittek@mail.ru; mce-info@mail.ru
Web-caiir: https://www kip-mce.ru
YHUKaTbHBIN HOMEP 3aMUCH B peecTpe akkpeauToBaHHbIX Juil Noe RA.RU.311313.
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