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1. Haznauenmune

NB-IoT moaynu mnpeaHa3HayeHbl JJisi YCTAHOBKM B CYETYMKHA BJIEKTPOIHEPTHUU OT
komnanun OO0 «AiiCubuKomy.

Mosynu mo3BOJISIOT IepeaaBaTh JaHHBIE CO CUETUYHMKA Ha CEpBEp Yepe3 CEeTh ONepaTopoB
COTOBOM CBsi3H, Mcnoyib3yst NB-IoT -rexHonoruto.

WMB-aT Cmare Cemn

et il . .
NB-loT - mogyns

> ==t
i

=

Pucynok 1 - NB-IoT-Moaynb 1u1st 371€KTpUUECKOTO CUETUHMKA

2. Onucanme, TeXHUYECKHE XapaKTEePUCTUKH
Monyne mpencrtaBiasieT co0ol MPUOOp, BBIMOJHEHHBI B IMPOYHOM ILIACTMACCOBOM

Koprmyce. BHyTpu kopmyca pacnojaraercs IulaTa ¢ MHUKPOIPOIECCOPOM, 3alOMHMHAIOIIUM

ycTpoicTBOM, y3ioM uHTepdeiica USB u Mmogemom 6ecipoBoaHoi cBsizu 1o cetu NB-IoT.
CHapyXu KOpITyca PacroIOKeHBI PazbEMBI 71 TOAKIIOYCHUS MHTEP(EHCHBIX Kabemnei.

CBGTOI[I/IO,Z[HI:IG HHAWKATOPbI HAJINYHA IMUTAHUSA U COCTOAHUEC KOHTPOJJICPA B IIaHHbeI MOMCECHT.

Tabmuua 1 - OcHOBHBIE TEXHUYECKUE XapaKTepucTuKu Moyt NB-IoT

HaumeHoBaHUe XapaKTEePUCTUKH 3HavyeHUA
8-15 B (DC)
DJeKTpONUTaHue yCTPOHCTBA (ocymectBusercs
OT CUETYMKA AIIEKTPOIHEPTHH)

IToTpebsiemMast MOIITHOCTH He O6omee 10 Bt
[Tonp3oBarenbckuit uHTEpdEiic AN HACTPOUKU USB
HHTepdeiic cBA3M CO CYSTUUKOM DJICKTPOIHEPTUN UART
Tum BCTpOCHHOTO MOIEeMa LTE-Cat-NB1 (NB-IoT)
NB-IoT protocol stack 3GPP Release 13

[poussogurens - SIMCOM
Mopem LTE- b3, b8, b20

(1800 MHz, 900MHz, 800MHz)
Frequency range Band 8 Uplink 880..915 MHz (Module transmit)

Downlink 925..960 MHz (Module receive)

Frequency range Band 20 Uplink  832..862 MHz (Module transmit)
Downlink 791..821 MHz (Module receive)
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Frequency range Band 3

Uplink 1710~1785MHz (Module transmit)
Downlink 1805~1880 MHz (Module receive)

KomngectBo SIM-kapT

1

Tun SIM-kapt Mini SIM
Munukarms (CBETOIHOIb) MMATaHUE, CTaTyC
Pabouwnii muamnazoH Temmeparyp -40 mo + 80°C
Berpoennas cxema anmapatHoro watchdog +

Tun pazpemMa aHTEHHBI Ha MOJTyJIe SMA (F)

AHTEHHA Ha MAarHUTHOM OCHOBaHHUU. JlmrHa kabes
3 Mmetpa.

B KOMIIJICKTC

Kopnyc

IImacTUKOBEIA

MoHnTax

VYcTaHaBIMBaeTCS B CUCTIUK

["abapuTHBIE pa3Mepbl

138*%47%23 Mmm

Macca xoHTpoIUIEpa, HEe Oonee 0,3 xr
Cpenusis HapabOTKa Ha OTKa3 He menee 150000 g
Cpoxk ciysKObI 20 et

3. Pabora yepe3 KoHpUryparop

st paboThel ¢ yCTPOMCTBOM HEOOXOAMMO TOJKIIOYHTH YCTPOUCTBO K Ccuérymky. s
aroro yctaHoBuTh NB-IoT Moayns HENOCpeACTBEHHO B CYETYMK, MOJKIIOYEHHEM K
COOTBETCTBYIOIIEMY Pa3bEMY.

[Tocne mogaum MUTAaHUS HA CYETYMK, HEOOXOAMMO MOAKIIOUUTH K ycrpoiictBy USB

Kabenb 1 OTKpbITh porpammy NB-IoT xonduryparop ans HaCTpOHKH MOIYIIA.

3.1 IlapameTpsl CBSI3U
B Hauane HeoOXx0aMMO 3a/1aTh mapamMeTpsl cBsi3u (PucyHok 2):

. BBIOPATh THIT yCTPOICTBA,

. BbIOpaTe COmM-IOPT, B TOM CIIy4ae €ciau MOPT He OTOOPa3UiICs MPHU BKIIOYEHUHU, TO HYKHO
OOHOBHTH CIIMCOK IMOPTOB HAXKATUEM COOTBETCTBYIOIIECH KHOMKH KOH(HTYpaTopa;

) 3a/1aTh MEXOANTOBBI HHTEPBAT;

° 3a7aTh TaliMayT OTBETA;

. yKa3aTb KOJIMYECTBO TPEOYEMBbIX IIOBTOPHBIX 3alIpOCOB;

° Ha)XaTh KHOHKy[ OTKpbITb NOpT |,
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>

MapaMeTpbl cBA3M [ ]

HacTpodikw yecTpodcTes
CHETUAK INERTPO3IHEprn % | Tvn yCTRORCTES

HacTpofikk COM nopTa

oM4 v | CoMnopt

| 100 3| Webarossii mrepean, ne

Cripaeka

| Z000 ﬂ TalMayT DXHASHHA DTEETA, MO

| 3 % | KON-BO NOBTOPHSIX ANPOCDE MPW TAHMaYTE CRMAGHHA

| t‘) OBHOBHTE CTIMCOK NOPTOE

‘ B OTpeTs NopT |

< i >

Coepvhenve: ZakpeTo COCTOAHME: V-IPMWMEHWBDWPHTU
Pucynok 2 — Okno «IlapameTpsl cBA3U»

B ciygae ycnexa B mone «CoexpuHenue» orodpasurcs craryc «OTkpsito» (Pucynok 3).

>

MapamMeTpbl cBA3M iill

HacTpoFike yoTpoficea

CHETYMK INEKTPOIHEPTHA THN YeTROHCTES

Hactpobikn COMpopTa
COM4 v 0 nopT
100 MesBaliToBkIR HHTEREAN, MC
Crpaexa

2000 TariMayT oHHASHIA OTEETS, Mo

Ar 4r 4y

Knn-80 NoBTOpHEX 3aNPOCOB MPH TaHAMAYTE CoMAEHIA

1::' OBHEBHTE CIMCOK NOPTOE

I 3arpeiTe nopT

<] I >

CoepwHeHWe: OTVpbiTn  COCTOAMME: (KPR MopT: COMA

Pucynok 3 — Craryc «OTkpbITO» B OKHE «IlapameTpsl cBA3M»
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YcTpoiicTBO TOTOBO K paboTe yepe3 KOHPUTypaTop.

3.2 KonpurypupoBanue
Bo Bknagke koHduryparopa «KoHpUTrypupoBaHHE» MOKHO OCYIIECTBUTh YTEHHUE JAAThl U

BPEMEHH yCTPOUCTBA B COOTBETCTBYIOIIEM MEHIO (J1aTa U BpeMsi CHHXPOHU3HUPYETCS CO BpEMEHEM
cyéTurKa), a Tak)Ke BBITIOJIHUTh OCHOBHBIE HACTPOWKH yCTpoiicTBa B MeHI0 «Hactpoiiku
YCTPOMCTBAY.

° Jdara u Bpemst

B Tekyiiem MeHI0 MOYKHO CUMTATh MOKa3aHUs TEKYILEro BPEMEHH YCTPONCTBA HAaXKAaTUEM

KkHomKku__ Cunats | (Pucynok 4).

& NB-ToT Komduryparop v1.0.0.14. = @ e

@NB-ioT

;
AaTa niBpetn
e

QJavavepenn
B8 Hactpotikn yeTpolictea 01.01.2019 00:28:24 Aata v epens

¥ cunrare

[_Irnokasatb JIOr

OTKpLITO Monyuex oTeet

Pucynok 4 — Bknaznka «/lata u Bpems»

e  Hacrpoiiku ycrpoiicTBa

B TekymemM MEHIO MOXHO MPOM3BECTH CUMUTHIBAHHWE TEKYIIMX HACTPOEK YCTpoHcTBa
Ha)KaTHEM Ha KHOIIKY [ cuvrams ], J11s1 i3MeHEeHMs HACTPOEK HEOOXOMMO YCTAHOBUTD «TaJIOUKY»
HAMPOTUB TpeOyeMOro M3MEHEHUI MapaMeTpa, B OJIe BBOJIA BBECTH JKeJIaeMOoe 3HAUCHUE U HAXKATh

KHOIIKY (Pucynok 5).
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@ NB-ioT

MapaveTps! ceAsm Hac-rpoﬁku ycwoﬁcma

Korrypuposanite OCHOBHBIE HACTPOFKH

(1) Asranepenn
9 Hactpoicn yerpoficres [ ey
127 . 0 . 0 . 1 1P aapec cepeepa

I

MopT cepeepa

| Mpotokon nepeaai

=
4p| | €| (4P
KSR

| Mepoa onpoca ()

® Mepeaaya NpodHnA MoWHOCTH

Bepcna NO

«

1 Moayne NB-IoT
Bepcna MO moayna
IMEI SIM KapTei
edt | 1,3,5,8,20,28 UacToTHBNT AnanazoH
key-vale v Gopmat asHHeix
Clientid

Vma nonbsosatens

Napons
Token
3anmcaTh Bee NapameTpel (V]

ObHoenetne NO

CnpaeKa

¥ cunrars 2 anvcare

CoeavHenve: OTipeiTo  CocTosiHve: OTKpeIT nopT: COM4.

Pucynok 5 — Bxnaaka «Hactpoliku yctpoiicTBa»

[Tpumep oxHa KOH(UTYpaTOopa co CYUTaHHBIMU Tapamerpamu (PucyHoK 6).

=N

@& NB-IoT

TR HacTpoiikm yctpoiictBa
KoHdmryprposarme OCHOBHbIE HACTPOMKN
() Aavanepema p
98 Hacrpoli verpoiicrea m2m.beeline.ru APN
8 . 236 . 177 . 214 IP aapec cepsepa
1883  $  opt cepeepa
MQTT  w  MpoTokon nepeaadn
- S Meproa onpoca (H)
O:) MNepeaaqa NPodHAA MOWHOCTH
0.3.5 Bepcna NO
SIM7020E R1752 Moayne NE-ToT
1752B075IM7020E Bepcua MO moayna
250990284190500 IMEI SIM kapTel
edit [ 8 | YacTotHeii ananason
key-value v  ®opMaT AaHHBIX
NBClient ClientId
d7c09BSH 3ce (0]
Napone
p— [ vifdevicesfme Token

3aNMCaTh BCe NapaMeTpb!

OfHoenenme MO

Cnpaexa

! Cunrats ! 3anncatb

CoeavHenve: OTKpeto  CoctosHve: [onyueH oTeet

Pucynok 6 — CuutanHble mapamMeTpbl KOHPHUTYypaTopa
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Ecmu ycranoButh «camouky» mis napamerpa «llokazats JIOI» (B 1€BOM HMO)KHEM YTy
KOH(UTypaTopa), B JONOJHUTEILHOM OKHE OYZeT 0TOOpaXKaThCsi OOMEH MEXAY YCTPOHCTBOM H
koH¢puryparopom (Pucynox 7).

& NB-IoT Kondurypatop v1.0.0.14 — B X o
[ 17:00:57 [387] 3ATPOC: A

N &about
@ NB-loT 17:00:59 [481] OTBET:

<CR><LF>ABOUT: <CR><LF>Version;
P§ 0.3.5<CR><LF>Poling period:

7" 7" 30<CR> <LF>Module Type; SIM7020E
HacTpoiiku yctpoiictBa R1752<CR> <LF>Madule Fim;
1752807SIM7020E<CR > <LF>ID Sim:

190500 <CR > <LF>Band:
B8<CR><LF>Ip:

85.286.177.214<CR> <LF>Port:

Aatanepena ‘ 1883<CR> <LF>Profile:
ON<CR><LF>Apn;
mam.beeline.ru<CR> <LF>Protocol;
MQTT<CR><LF>Format: key-
value<CR><LF>Client:

Kotdmryprposarme OCHOBHbIE HACTPOVKN

g Hacrporikn yerpoiicrea m2m.beeline.ru APN

8 . 2% . 177 . 214  IPaapeccepsepa
Username:

Mopr cepeepa I655SRL3ce<CR><LF>Pa

ssword: <CR><LF>Token:

v1fdevicesime<R> <LF><CR><LF>0

K<CR><LF>

KRR R s

MQTT v Mporokon nepeasin
2 Mepvoa onpoca ()

) Mepeaasa npodmns HowHocTH

035 Bepcna Mo

)

SIM7020E R1752 Moayns NE-IoT

1752B075IM70208 Bepcwa N0 woayna
250990284190500 IMEL SIM KapTe!
edit 8 HaCcTOTHbIH AHaNa30H
key-value v opmat AaHHei
NBClient ClientID
d7c09BSHRQIESSSRLIce Vs nonesosaTens
Napone
Msmeperna v1jdevicesime Token
3anvicars sce napaneTpsl
Ofroenervie M0
Cnpaska
¥ cunrare 2 3enmcars
[vI Mokasars /10T ’ & 5 +
Ce OTpeiTo G MonyueH oteet

Pucynoxk 7 - OOMeH TaHHBIMU M@y YCTPOHCTBOM U KOH(PHUTYPATOPOM

B tabnuue 2 npuBeeH Bech NepeueHb CUUTHIBAEMBIX ITAPaMETPOB C OMKMCAHUEM.

Ta6mmma 2. [lepeueHb CYNTHIBAEMBIX MTAPaMETPOB

Ha3Banue napamerpa Onucanue

Apn 3ajaercst MHAMBUAYAJIBHO JJIs KaXKJI0r0 oneparopa
COTOBOM CBSI3H.

Ip anpec cepsepa Anpec, Ha KOTOPBIN OYAET OCYIIECTBIATHCS
OTIPABKA JaHHBIX.

IToprt cepepa [TopT, Ha KOTOPHIN OyAET OCYIIECTBIATHCS OTIPABKa
JTAHHBIX.

[IpoTokon nepenauun [IpoTokoi, Mo KOTOpOMY OyIyT TIEpeaaBaThCs
naHHble, 1ocTynHble MpoToKobl «HTTP», «COAP»
u «MQTT».

[Tepuon ompoca (MHH.) [leproAUYHOCTB, C KOTOPBINA CUETIUK OyaeT

OTIPAIIUBATHCS U OTIPABIISTH JAHHBIC HA CEPBEP.
JlaHHas BeJIMYMHA 337a€TCs B Mpeienax oT 5 110

1440 MuHyT.

[Tepenaua npoduiast MOIIHOCTH [TapameTp, oTBeUarOmMii 3a IEPUOINIECKYIO
nepeaay npodwist (Pa3 B cyrku, moxket ObITh BiJI.
niu BeIkt.).

Bepcus [10 Bepcust mporpaMMHOTO 00€CTICYCHHS yCTPOMCTRA.

Moayns NB-Iot Turn Moxyns, UCIIOIB3yEMBIN B YCTPOUCTBE.
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Bepcus 110 monyns Bepcus nporpammuoro obecrieuenust NB-IoT
MOJYJIS.

IMEI SIM kaptbt YHUKaJIbHBIA UICHTUPHUKATOP CUM-KAPTHI.

YacToTHBIN AUana3oH JlaHHBII mapamMeTp MO3BOJSAET HACTPOUTH
HeoOxonumble Band-bI monnepxuBaeMble
ONEPATOPOM.

Tonuk

ITapaMeTpbl TOJBKO 1JIS IPOTOKOJIA ITapameTpsl TOBbKO 1J14 poTokosa MQTT

MQTT

ClientID NnentudukaTop yCcTpoHCcTBa ISl MOIKITIOYCHHS.

Nwms nonp3oBarens 3amaercst eciy Ha TUIATGOpMe MOIIePKUBACTCS
ayTeHTU(UKALKSI 10 UMEHHU T0JIb30BaTeIsl.

[Tapons 3anmaercs ecnu Ha maTGopMe OIS PKUBACTCS
ayTeHTU(UKALKS 110 UMEHHU I0JIb30BaTENs U
apoJIko.

B Tabnune 3 npuBeaeHbI 3HaUCHUS [TapaMETPOB 110 YMOIYAHUIO.

Tabnuna 3. 3HaueHus MapaMeTPOB 1O YMOTYAHUIO

Ha3Banue napamerpa 3HayeHuUe M0 YMOJIYAHUIO
Apn apn
Ip angpec cepsepa 000.000.000.000
[Topt cepBepa 65535
[IpoTokon nepenaumn MQTT
Ilepuon ompoca (MHH.) 30
[Tepenava nmpoduis MOIIHOCTH Bk
YacTOoTHBEIN THana3oH 1,3,5,8,20,28
®opmar
Tomnuk vl/devices/me
ITapamMeTpbl TOJBKO 1JI1 IPOTOKOJIA ITapametpsl TOIbKO AJ1s1 IpoTokoga MQTT
MQTT
ClientID myclient
Nwms none3oBatens

3.3 U3mepeHus

B Tekymieil BKIagke CTaHOBSTCS OOCTYIHBI JiBa MEHIO Ui paboThl, 3TO «MrHOBEHHbIE
3HaueHus» U «IIpoduis MomHoCTH». B Ka)X10M U3 HUX TIPEOCTABISAETCS BOSMOXHOCTh CUUTATh
COOTBETCTBYIOLIME [TIOKa3aHUs, a TAKXKE OCYIIECTBUTh UX OTIIPABKY Ha CEpBeEp.

° MrHoBeHHBIE 3HAYECHUSA
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JUist  cuMTHIBaHUS TMapaMeTPOB HEOOXOJUMO HaXKaTh KHOIKY , orpoc
MPOUCXOAUT ~15 cek, Moce Yyero 3anoMHATCS TaHHBIMU 1o Ta0nuis! (PucyHox 8).

@ NB-ioT

MNapaMeTpbl CBA3N

KoHduryprposaHie

Wsmeperns

, MrHOBEHHBIE 3HAYEeHUA

) Npodmne MowHocTH

ObHoenerve NO

Cnpaeka

MrHoBeHHble 3Ha4YeH!s U 3Heprus

HavmenoBaHve 3navenve
Mogenb
CepuiiHbIA HoMep

BAaravspemns

A300
201733148224
24.07.1921:01:7

HavmeHosanve
AKTVBHasA MOWHOCTD, P (KBT) 0 [1] 0
PeakTvBHan MOMHOCTD, Q (kBap) 1] 0 0
Monxas MowHocTh, S (KBA) 1] 1] 1]
Ko3dduyrenT momnocTu 1.000 1.000 1,000
Hanpsbkenve, U (B) 228.80 0.00 0.00
Tok, I (A) 0 0 0
Yacrora, F (Ty)

®azaA ®azaB ®azaC Cymma

50.0

Haumenosanue

CymMmMa NpsiMoii ¥ 06paTHON aKTUBHOW 3HEpPriv
Mpsamas akTuBHasn 3Heprua (kKBT*y) 10.24 4.36 0.00
O6paTHan akTuBHan 3xHeprus (KBr*u)

Npaman peakTMBHOM 3Heprum (ksap*u)

0O6paTHan peakTuBHOU 3Hepriv (kBap*u)

Tapup 1 Tapudb2 Tapudp3 Tapud4 Cymma

14.60
0.00 14.60
0.00
13.97

0.00

!’_ CunTaTh

["]nowxasars f10r

_f. OTNPaBnTL Ha cepeep

CoeavHenve: OTKpeITO

Coctosnve: [MonyueH oteer

Pucynoxk 8 — Bknagka « MrHOBEHHbBIE 3HAUCHUS U SHEPTHs» KOHPUTypaTopa

I[J'IH OTIIPABKHW OAHHBIX HAXMHUTE KHOIIKY [

OTnpaBuTb Ha cepBep

. Tlocne maxaTms

OTKpPOCTCA HOBOC OKHO, B KOTOpOM 6YI[CT OTPAKCHO JIOTMPOBAHHUC IpoLECCa OTIPaBKU

(PucyHnok 9).

OK

OK

Check apn...... OK

Get signal...... Signal 77
Reqgistration modem...... OK
AT+CGACT?

+CGACT: 1,1

AT+COPS?

+COPS: 0,2,"25099",9

Start polling 177249

Pucynok 9 -OtnpaBka gaHHBIX
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[Tocne oTmpaBku OyneT BBIBEIGHO COOOIIICHUE.

& Waer ornpaera nakera... X

OK
{"ts":1546290200000, "values":{"powerFactorPhaseA":1.000, "powerFactorPhaseB":1.000,
"powerFactorPhaseC":1.000, "frequency":49.9}}

AT
56573223A7B22706F7765724 572466163746F 7250686

1736542223A312E3030302C2C 302C2022667265717565
6E6379223A34392E397D7D"

@ MNaker ycnewHo oTApaBAeH Ha cepeep!
OK

AT+CMQDISCON=0

OK
Send Packet: Done

Pucynoxk 10 — Coobmienre 06 yCHenrHoii oTnpaBKe makeTa
° IMpoduas momHocTH

JUJst CYUTHIBaHUS U OTIPABKHU JaHHBIX Ha CEPBEp JCUCTBUS aHAJIOTHYHBI yHKTY BHIIIIE.
[Ipontecc cuntwiBanus npoduis 3anumaet ~20cek (Pucynok 11).

@
NB-loT
~
NapateTpsi censi Mpodunb MowHOCTH
KoHduryprposaHme
Moaenb A300
Vsmeperna CepuiiHbiii Homep 201733148224
Aaranpoduna 23.07.19
Fomr
Homep nonyuaca 3nauenue A+ (kKBT*u) ~
%) Opodmns MowHocTH 1 0.0000 =
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
11 0
12 0
12 a Y
Kon-so axedi Hasaa: 1 et
! Cuntate ! OTNpaBuTL Ha cepeep
ObHoenenme MO
Cnpaska
v
[ Nokaszars NOr % S

CoeavHenve: OTkpeito  CocTosHve: [onyuyeH oteer

Pucynok 11 — Bxnagka «IIpoduns MmomrHOCTH» KOH(DHUTYpaTOpa
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3.4 OouoBiaenue I1O

Jlnst 0OOHOBJIEHHS YCTPOICTBA HA HOBYIO MPOIIKUBKY Tpedyerces (PucyHok 12):
° OTxpeITh BIIAAKY «O6HOBICHHE [10Y;
o VYkazarb ¢ailsl IpoIINBKY;

e  Haxarp kHonky [ O6Hosuts N0 |

& NB-IoT Kondwryparop v1.0.0.14 —  [m| X
R
& NB-IoT

T e O6HoBneHue NO

HacTporikn

Kondmryprposanie

DaN NPOWHBKH
MsMepeHna +.\WM-NBIoT.hex -

!Cwarbupmono t)o&m‘rbno

ObHosnerne MO

Cnpaexa

CoegvHenve: OTKpeTo — CocTosHue: OTNpaeneH anpoc

Pucynok 12 — O6nosnenue I10

IMocne naxkatust kHorku «OOHOBUTH [10» OyneT BBIBEICHO clieyioliee coo0IeHne
(Pucynox 13).

Ceiuac By 48T 3anyLWeH NpoLecc ofHOENEHHA, MoxanyHcTa,
AO¥AMTECE SAEEPLWEHHA OOHOENEHHA,

| oK

Pucynok 13 — Coobiienre 06 00HOBICHUN
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st mpoiomkeHust TpedyeTcst HaxkaTh KHONKY L OK | 6yneT 3amy1ieH nporecc
ooHoBnenus (Pucynox 14).

line
Hezset Rts line
Activating device

ERASING ...
erasing all pages

DOWNLOADING ...

1.00CKE>Y [OK]
1_0OCKB> [OK]
1.00CKE> [OK]
1.00CKBE> [OK]
1_DOCKE> [OK]
1.00CKE> [OK]
1.00CKE> [OK]
1.00CKBE> [OK]
pagessector 1.00CKB> [OK]
pagessector 1.00CKB> [OK]
pagessector size 1.00¢KB>
pagessector size 1.00CKB>
pagessector size 1.00CKB>
page s sector size 1.00<KB>

pagessector
pagessector
pagessector
pagessector
pagessector
pagessector
pagessector
pagessector

a
1
2
3
4
5
6
?
8
?

Pucynok 14 — Ilpouecc oOHOBIICHHS

YcnemHoMy pe3ybTaTy OOHOBIICHHSI COOTBETCTBYET CIEAYIOIIee COOOIEeHHE
(Pucynok 15).

Euuﬁmeﬂmﬂ X

'0} MprnoseHre STMFlashLoader. exe Bkino SaEepWEHD,

QR

Pucynok 15 — 3aBepiienrne oOHOBIICHUS

3.5 CopaBka

B texymem paznene meHto otobpaxaercs (Pucynok 16):
° Bepcus xonduryparopa
° JlaTa mocineqHero U3MeHEHH S
o WNndopmanus o pazpaboTurke U JaHHBIE 0OpAaTHOM CBA3H
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|
@ NB-IoT

MapaneTps! cossn O nporpaMmme

KondmryprposaHne
u

Obrosnenwe M0 OnepaTop M2mM pewenmun

www.icbcom.ry
Bepcua: 1.0.0.14 8-800-775-19-75
Aara: 24.07.2019 8 (495) 249-04-50
PaspaBoTumk: 000 "AACvBHKoM™ sales@icbcom.ru

Cnpaeka

(D) 0nporpane

[_IMokasarb JIOT < N

CoeavHenve: OTkpuiTo  CoctofiHve: OTnpasneH 3anpoc

Pucynoxk 16 — Paznen «O nporpamme» koHpurparopa

4. @opMaThI NAKETOB JTaHHBIX

I[aHHBIC B YCTpOﬁCTBe nepecaaroTcda ¢ HUCIMOJIb30BAHUCM OJHOIO U3 BBI6paHHI>IX

MMPOTOKOJIOB
1 MQTT
2 COAP
3 HTTP

B kaxxgom npoTokosie makeTsl nepegarorcs B Buae JSON.

Taomuma 4. CoucoK KIIFOUEl ¢ OIMMCaHNEM MTHOBEHHBIX 3HAYEHUN

Key Value Onucanue

typeMeter MILUR Tun cuétunka

serialNumber 16962432 Cepuiinblii HOMEp

dateMeter 110718131520 |]lata u BpeMs CUETUHKA

voltageRatio 1 Koadduument tpanchopmauy HanpsKeHUs
currentRatio 1 Koaddumnment tpanchopmamnmu Toka

Taobnuua 5. COUcoK KIKUYEN ¢ OIMMMCAHUEM MITHOBEHHBIX 3HAYCHUN

Key Value Onucanue

totalActiveEnergy 936.01 CyMMapHas akTUBHAsI SHEPTHsI
totalForwardActiveEnergy 936.01 CymMmapHas npsiMasi akTHBHAs SHEPTHS
totalReverseActiveEnergy - CymMmapHast oOpaTHasi akTUBHASI SHEPTHS
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totalForwardReactiveEnergy 10.47 CymMmapHas npsiMasi peakTUBHAs SHEPTHust
totalReverseReactiveEnergy - CymMmapHas oOpaTHasi peaKTHBHAsI SHEPTHsI
forwardActiveEnergyT1 643.71 [Tpsimast sueprus no 1 Tapudy
forwardActiveEnergyT2 292.31 [Ipsimast sueprus no 2 Tapudy
forwardActiveEnergyT3 0.00 [Tpsimast sueprus no 3 Tapudy
forwardActiveEnergyT4 0.00 [Ipsimast sueprus no 4 Tapudy
voltagePhaseA 229.32 Hanpsoxenus ¢aser A

voltagePhaseB 0.00 Hamnpsoxenue dhas3er B

voltagePhaseC 8.90 Hanpsioxenune ¢aszsr C

currentPhaseA 0.00 Tox ¢da3er A

currentPhaseB 0.00 Tok ¢a3er B

currentPhaseC 0.00 Tok ¢a3zer C

total ActivePower 0.00 CyMMapHasi akTHBHasI MOIITHOCTD
activePowerPhaseA 0.00 AKTHBHasi MOIIHOCTH 110 (haze A
activePowerPhaseB 0.00 AKTHBHass MOIITHOCTH 110 (haze B
activePowerPhaseC 0.00 AxTHBHas MOITHOCTH 10 (haze C
totalReactivePower 0.00 CyMMapHasi peakTUBHasi MOIIHOCTh
reactivePowerPhase A 0.00 PeakTuBHast MOIIHOCTH 1O (aze A
reactivePowerPhaseB 0.00 PeaktuBHas momHOCTh 10 (haze B
reactivePowerPhaseC 0.00 PeaktuBHast momHoCTh 0 (haze C
total ApparentPower 0.00 CymMmmapHas 1nojaHasi MOIIIHOCTh
apparentPowerPhaseA 0.00 [TonHas MomHOCTH 1O daze A
apparentPowerPhaseB 0.00 [Tonnas momHOCTH 1O (aze B
apparentPowerPhaseC 0.00 [Tonnas momHOCTH IO daze C
totalPowerFactor 0.00 CymMmapHsbIit K03 (HUITMEHT MOITHOCTH
powerFactorPhaseA 0.00 Koaddurnment momuoctr o daze A
powerFactorPhaseB 0.00 Koadduuuent momuoctu o dasze B
powerFactorPhaseC 0.00 Koaddurment mommuoctu o daze C
frequency 50.01 YacroTta cetn

Ta6mmma 6. Cricok KiIro4ei ¢ onucanueM npoguis MOIIHOCTH

Key Value Onucanue
ts 1571259850000 |Bpems nmosry4acoBKH (MC)
demand 0.00 3HavYeHHE MOTYy4aCOBKH
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4.1 Ilepenaya nmo nporoxkoay «MQTT»

[lepenaua nmo nmporokony «MQTT» ocymectBasiercs ¢ ucnonbzoBanuem TCP -
MIPOTOKOJIa B HECKOJBbKHUX (hopMaTax:

4.1.1 ®opmar «thingsboard»

B nannom opmate 11 OTIIpaBKHU TaHHBIX UCIIOJIb3YETCs] HECKOJIBKO BUIOB COOOIIIEHHIA:
aTpulyThI U TeJ1eMeTPHSI.

1. ATpudyTBHI

Tonuk mys nepenaun renemerpun: Tonuk(maoba. 3)/attributes
CrtpykTypa makera aTpuOyTOB:
{

"keyl": "valuel",

cee

"keyl10": "valuel0"
/

Ornucanue KIIOYEH MpUBEICHO B TadyHIIe 4.

2. Tenemerpust

Tonuk nns nepenaun renemerpun: Tonuk(maon. 3)/telemetry
B TCICMCTPHUU NICPCAAIOTCA MMAKECTHI MITHOBCHHBIX 3HAUCHMI U MaKEThI HpO(bI/IJISI

MOIIHOCTH.
Crpykrypa nakera Ajis iepeladd MTHOBEHHBIX 3HAUCHU:
{
"ts'": "1571259600000", (8pemennas memka nakema 6 mc)
"values"': {
"keyl': "valuel",
"keyl0'": "valuel0"
/
/

Ornucanue KIIOYEH MPUBEICHO B TaOJIHIIE 5.
CtpyKTypa makeToB mpoduiiss MOITHOCTH:

[
{"ts"': "1571259600000", "demand": "'1.456"},

LXXYY
XYY}

.o

{"ts"': "1571262700000", "demand': "'2.159"}
/

Ornucanue KIIOYEH MpUBeIeHO B Tadymiie 6.
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B ykazanHoMm ¢opmaTte B BUI€ TOMHKA JJIs Iepeaun nakera

4.1.2 ®opmar «impact»

Tonuk st nepenaun nakeroB: Tonuk(maon. 3)
CrpyKTypa IakeTOB MIHOBEHHBIX 3HAUEHU:

{
'keyl': 'valuel’,

'key10': 'valuel 0’
/
Ornrcanue KIIOYEH MPUBEICHO B TaOHmax 4 u 5.
CrpykTypa naketoB nmpoduist MOITHOCTH:

[
{'ts': '1571259600000', 'demand’: '1.456"},

{'ts": '1571262700000', 'demand’: '2.159"}
/

4.1.3 ®opmar «teleuchet»

Tonuk st nepenaun nakeroB: Tonuk(maon. 3)
CrpyKTypa 1akeTOB MIHOBEHHBIX 3HAUEHU:

{
Ndﬂ: {
"keyl': "valuel",

"keyl0": "valuel0"

/

Omnucanue Kito4Yei mpuBeaeHo B Tabnumnax 4 u 5.
CrpykTypa nakeToB mpoQuis MOLUTHOCTH:

{
Hd": [

{"ts"': "1571259600000", "demand"

2 ""1.456"},

{"ts"': "1571262700000", "demand': "'2.159"}

/

4.1.4 dopmar «json»
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Tonuk ayist nepenaun naketon: Tonuk(maon. 3)
CrpyKTypa 1akeTOB MIHOBEHHBIX 3HAUEHU:

{
"ts": ""1571259600000", (8pemennas memka nakema 6 mc)
"imsi": ""123456789101112", (uoenmugpuxkamop cum-xkapmzut)
"status'': "Ok", (cmamyc onpoca cuémuuka)
"values"': {
"keyl": "valuel",
"keyl10": "valuel0"
/
/

Omnucanue Kito4Yei mpuBeaeHo B Tabnumnax 4 u 5.
CtpykTypa nakeroB mpoQuist MOLUTHOCTH:

{
"ts'": ""1571259600000", (8pemennas memka nakema 6 mc)
"imsi": ""123456789101112", (uoenmughuxkamop cum-kapmzut)
"status": "Ok"’, (cmamyc onpoca cuémuuka)
"profile”: [
{'ts': '1571259600000', 'demand’: '1.456'},
{'ts': '1571262700000', 'demand’: '2.159"}
/
/

4.2 Ilepenaya no «COAP»

[annblie B nporokosie «MQTT» nepenarorcs ¢ ucnonp3zopanueM UDP - nmpoTokoina B
dbopmartax, ykazaHHBIX B TyHKTE 4.1.

4.2.1 ®opmart «thingsboard»

CTpyKTypbl MAaKETOB M BHUJbl aHAJOTHYHBI ONMUCAHHBIM B myHKTE 4.1.1, 3a onHUM
HCKJIIOUEHUEM:

Tonuk nepenaun aTpuOyTOB:

api/v1/SACCESS_TOKEN (ucnoas3yercss IMEI moayasi)/attributes

Tonuk nepenayu TeIEMETPUU :

api/vl/SACCESS_TOKEN (ucnoan3yercss IMEI moayast)/telemetry

4.2.2 ®opmat «impact»
CTpyKTypbl ITAKETOB U TOMUKHU aHAJIOTUYHBI ONIMCAHHBIM B IMyHKTE 4.1.2.

4.2.3 @opmar «teleuchet»
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CTpyKTypbl ITAKETOB U TOMUKH aHAJIOTUYHBI ONIMCAHHBIM B IyHKTE 4.1.3.
4.2.4 ®Popmar «json»

CTpyKTypbl HaKETOB 1 TOIMMKHU aHAJOTMYHBI OIIMCAHHBIM B ITYHKTE 4.1.4.

4.3 llepenaua no «<HTTP»

Hannbie B npotokoisie «HTTP» nepenarorcs ¢ ucnons3zoBanuem TCP - mpotokosa B
dbopmartax, ykazaHHBIX B ITyHKTE 4.1.

4.3.1 ®opmart «thingsboard»

CTpyKTypbl HaKETOB 1 TOIIMKHU aHAJOTMYHBI ONIMCAHHBIM B ITyHKTE 4.2.1.

4.3.2 @Popmart «impact»

CTpyKTypbl HaKETOB 1 TOIIMKHU aHAJOTMYHBI ONIMCAHHBIM B ITyHKTE 4.1.2.

4.3.3 ®opmar «teleuchet»

CTpyKTypbl ITAKETOB U TOMUKH aHAJIOTUYHBI ONTMCAHHBIM B IyHKTE 4.1.3.

4.3.4 ®@opmar «json»

CTpyKTypbl HaKETOB 1 TOIMMKHU aHAJOTMYHBI OIIMCAHHBIM B ITYHKTE 4.1.4.

5. Texunuyeckoe 00CTy:KUBaAaHUE
Mopnynb sBisieTcss HEOOCTyKMBAaeMbIM H3JEIMEM W pAcCUUTaH Ha paboOTy B TEUEHHE

HEOIPEIeIEHHOIO BPEMEHH NPU YCIOBHM COOJIOJEHHS YCIOBUM SKCIUIyaTallMu: CTaOWIIbHOE
AJIEKTPONUTAHNUE B 33JaHHOM JMalla30HE HANpPSDKEHWM, BIAXXHOCTh U TEMIIEpaTypa BO31yXa,
HearpeccuBHasl ra3oBas Cpeia, OTCYTCTBUE YAapHBIX BO3ZeHcTBUI 1 BuOpanmii. BHyTpu kopryca
YCTPOMCTBA HET HUKAKHX YacTel, TPEOYIOIUX MEPUOANYECKOT0 OCMOTPA /U POPHITAKTHKH.

6. Yka3zanusi Mmep 0e30I1aCHOCTH

[Ipu MoHTa)ke W 3KcIUTyaTanuu npudopa HEoOXOAMMO PYKOBOACTBOBaThCs «lIpaBuimamu
JKCIUTyaTallul 3JIEKTPOYCTAaHOBOK IOTpeduTenei», yTBepxkIeHHbIMH MunsHepro Poccun
13.01.2003r u MexkoTpacieBbIMU IpaBWJIaMU IO OxpaHe Tpyaa. [lomemieHue, B KOTOpOM
yCTaHaBJIMBaeTCsl MpUOOp, JOKHO OTBEYATh TpeOOBaHWSAM, H3JI0KEHHbIM B «lIpaBmiax
yCTpOHcTBa AeKTpoycTaHoBOK» (I'maBrocanepronanzop Poccun, M.,1998r.).
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7. IIpaBuiia XpaHeHHUs ¥ TPAHCIIOPTHPOBAHUA

Kinmatuueckue ycioBusi TpaHCHOPTHUPOBAHUS JIOJIKHBI COOTBETCTBOBATH CIIEAYIOIUM
YCJIOBUSIM:

. TeMIepaTypa okpyxatomero Bo3ayxa or Munyc 500C no mmroc 500C;
° OTHOCHUTEJIbHAS BIAXHOCTh Bo3ayXa 110 98% mipu 250C;
. atMmocdepHoe nasinenue ot 84,0 mo 107,0kI1a (ot 630 1o 800 mm prt.cT.).

[Tpubop MOKEeT TpaHCHOPTUPOBATHCS BCEMH BHUIAMM TpPAHCIOpPTa (B KPBITHIX BaroHax,
3aKpBITBIX aBTOMAIIMHAX, KOHTeHHEpax) B cooTBEeTCTBUM C «lIpaBunamu nepeBO3KH Ipy30B»
(m3matenbcTBO «Tpancmopty», 1983T).

XpaHenue mnpudopa JODKHO TPOU3BOAMUTHCS TOJBKO B YIIAKOBKE MPEANPHUATHSA-
M3rOTOBUTENS B OTAIUIMBAEMBIX NMOMEILEHUAX NpU Temneparype Bozayxa ot +5°C no +400C u
OTHOCHUTEJIbHOM BIaXKHOCTH BO3ayxa He Ooiee 80%. B moMemnieHusx uist XpaHeHUsT HE JOJKHO
OBITh arpecCUBHBIX IpUMece (ITapoB KUCIIOT, IIeI0U€ii), BBI3BIBAIOIINX KOPPO3HIO.

8. N'apanTuu w3roroBUTEIS1 (MIOCTABIIMKA)

[IpennpusTHE-U3rOTOBUTENb FAPAHTUPYET COOTBETCTBHE MPUOOPA TEXHUUECKUM YCIOBHUIM
npu COOJIIOJICHUH YCIOBUHM TPAaHCTIOPTUPOBAHMUS, XPAHEHUS, MOHTaXa U SKCIUTyaTalluu.

["apaHTHUIfHBIA CPOK JKCIUIyaTallud NMpUOOpa yCTaHABIMBACTCA 2 TOJa, CUWTAs C JAThI
nepenavyn npudopa B IKCILTyaTaIrio.

WzroroButenb B MEPHOJ, TapaHTUMHOTO CpOKa OSKCIUTyaTallMd MpUOOpa HMMeeT MpaBo
OCYHICCTBJIATL HAA30P 3a HNPABUIIBHOCTBIO IKCIUTyaTalluh C HCJIbIO IMOBBIMICHUA KadYCCTBa U
3(PEeKTUBHOCTH IKCIUTYaTaIIH.

Boimeamme u3 cTposi B TEYEHHWE TapaHTUHHOTO CpOKa S3KCIUTyaTallMM Y3ibl mpubopa
NoJJIeKaT 3aMEHE WM PEMOHTY CHJIaMH TNPEANpPUATUSA-U3TOTOBUTENS 3a CUeT CpPEICTB
U3roTOBUTCIIA.

Basxno!

IHoab30BaTenb JUIIAETCH MPaBa HA 0e3B03Me3IHbIN PEMOHT B TApAHTHHHBIN MEePHO/
B CJIy4yae HapylleHUsi IJIOM0O, NP MeXaHUYeCKHX MOBPEKICHUSIX MOJIb30BaTeseM, €CJIu
yCcTpaHeHHe HeHCNPaBHOCTeill Npudopa NPOU3BOAWIOCH JIMIIOM, He HMMEIOIIUM IpaBa
BbINIOJIHEHHUSI PEMOHTA M TEXHHYECKOr0 00CTy:KHBAHMS.
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