In Search of 100% - The Meter Communication

Conundrum

100% stable communications will be required by utilities in the not too distant future.
This is driven by a number of factors, primarily the need to receive reliable meter
readings for various purposes not least of which is accurate and trusted billing to
customers.

As smart meters get more intelligence built-in, the reliability and security of
communication becomes even more critical as these devices will provide edge
intelligence which needs to be reliable and trusted for grid operations.

Business needs before technology. Number of communication transmission
technologies can be applied, and technology choice can have serious implications on
the service delivered as well as the future proofing of the communications architecture.

Communication noise and barriers to stability.

There are a number of communication technology options from power line
communication (PLC), mobile broadband to radio. Each by their nature will suffer from
communication noise particularly in the extreme environment of meter data which has to
navigate its way through domestic noise, electric noise and all forms of radio noise.
With the ever increasing noise levels, technology solutions need to be found to block
this interference.

Assessing the technologies for data transmission
As the primary function for power lines is the delivery of electricity — which is unlikely to
change - this complex and noisy environment causes various forms of interference in
PLC which can result in unstable communications. For PLC, electrical noise is created
by various in-home devices and gadgets like TVs and fridges and these will impact the
noise level on communication lines. As the level of in-home technology increases, more
noise will be generated. Therefore, solutions must be able to accommodate for this type
of noise in general since it is bound to increase in the future.

The interference factors include:

Load-impedance changes will affect PLC signal voltages coupled onto the power lines,
which directly impacts the transmission distance. Changes in power factor and location
of power loads will change load impedances dynamically over time.

Attenuation on selective PLC carrier frequencies: The random switching of electrical
devices on a power distribution network may lead to changes in power parameters,
resulting in attenuation on PLC signals on selective frequencies. When certain
frequencies are unsuitable for PLC, changing to different frequencies for communication
might yield better results.

Strong noise interference: Electrical equipment on the power grid, such as switched-
mode power supplies and inverters, can produce significant amounts of interference on
multiple frequencies that vary randomly.

PLC-based solutions rely on low noise-levels on the distribution grid, and while utilities
are unable to switch off gadgets that are creating high noise levels, they are equally
reliant on products that filter out unwanted noise, at the expense of either the utility or its
customers.

Radio-based solutions, including mobile and broadband can be blocked by wireless
noise carried on the same frequency as the communication to the meters, and the radio-
based solutions must be able to overcome these challenges.

The primary challenges include:

Channel sharing: The wireless medium needs to be shared among multiple
transceivers which need mechanisms for not accessing the channel at the same time.

Interference: Wireless receivers may be affected by interference from external noise or
communication on nearby frequency ranges. These sources of interference need to be
mitigated when designing wireless protocols.

Range: The range of the wireless signal is limited by the physical nature of the
channel. Factors affecting the range include frequencies, transmission power, receiver
sensitivity, and path loss (mainly physical barriers in the environment such as concrete
walls or metal cabinets).

Security: Eavesdropping on a wireless channel is easy and cannot be detected, so
data must be kept secret using methods such as encryption.

Feel the difference: D-MESH TECHNOLOGY COMPANY DJV-COM:
CONNECTION ALLWAYS AND EVERYWHERE.
D-MESH is:
Safety margin when increasing the level of noise - 100% stable connection.
No need for dedicated frequency band: operation at ISM band.
It does not depend on physical damage of the canal - transmission by the radio.
It does not depend from external power supply - battery power.
Reservations: alternative ways of data - D-Mesh technology.

B nouckax TexHonoruu nonyyeHus 100% gaHHbLIX C
npubopoB yyeTa 3HeproHocutenen

100% crabunbHas cBA3b noTpebyeTcs KOMMyHambHbIM Criyx0am B Hefanekom
Oyaywem. 310 06ycnoBneHO HeOBXOAMMOCTHIO MONYYEHUs HafeXHbIX MoKasaHuil
CYETHMKOB ANA PasfnyHbIX Lienen, He NocnegHeil M3 KOTOPbIX ABASETCH rapaHtus
TOYHbIX CYETOB KMMEHTOB.

Tak Kak WHTennekTyarnbHble CYETHMKM MOMyyatoT BCe Gomblue (YHKLMOHANbHOCTH,
HaexHocTb 1 6e30nacHoCTb CBA3W CTaHOBUTCA elle Gonee BaxHOW, Tak Kak 9T
YCTPOiACTBa 06€CNEUMBAIOT HE TOMBKO YYeT, HO U ynpaBneHre noTpebnexnem.

TpeboBaHus Ou3Heca pOXAAIOT TEXHOMOruv. Heckonbko TeXHOMmoruii nepegayut
AaHHbIX MOryT ObITb MCMONMb30BaHbI, U BbIOOP TEXHOMOMMM MOXET UMETb Cepbe3Hble
nocneacTsus ANs JOCTaBKN AaHHbIX, @ TaKKe JarnbHenLlein apxXUTekTypbl CBA3N.

KoMMyHMKaLMOHHBIi Wym 1 npoBnembl CTabubHoi CBA3N.

EcTb TexHonorim cBsau no nuHun anektponepegaym (PLC), moburbHas cBsab 1 paguo.
Kaxpas TexHonorws GymeT cTpapjaTb OT LWyma, OCOBEHHO B SKCTpeManbHOW cpene
nepefayn JaHHbIX CHETYNKOB, U KOTOPAs [OMKHA NPOKNaablBaTh CBON MyTb YEPe3 LyM
ObITOBbIX NPUBOPOB, SMEKTPUYEcKkUe NoMexu M Bce (HOPMbl paavonomex. YpoBeHb
LyMa NOCTOSHHO PacTeT, N AOMKHbI ObITb HAAEHbI TEXHOMOMM, HEHYBCTBUTENbHBIE K
TakuM nomexam.

OueHka TexHonori Ang nepeaayn AaHHbIX
TaKk kak OCHOBHOM (hyHKUMEN NWHWA SnekTponepedady SBMSETCS nocTaBka dneKkTpo-
3Hepruu, To 3Ta CNoXHas 1 LYMHas cpefa Bbi3blBaeT BMellaTenscteo B PLC, 4To
MOXeT MPUBECTN K HecTabunbHol caan. [ins PLC, anekTpudyeckuii Wwym cosfaeTcs
pasnNyHbLIMKA [OMALLHAMK YCTPOMCTBAMM, TENEBU30OPaMU W XOMOAWbHUKAMU U OHM
OyayT BNMATL Ha YPOBEHb LyMa Ha NHUsX cBsan. C pa3suTueM TexHonoruit Ans bbita,
pacTeT ypoBeHb reHepupyemoro Lyma. Takum 00pasoMm, pelleHne  [OMmKHO
npucnocabnmneaTbCs K STOMy TUNa LuyMa, Tak kak oH ByzeT pactu B byayiiem.

dakTopbl MOMEX BKII0YAIOT B ceba:

VI3MeHeH1s Harpysku MoaynupyoT HanpskeHne PLC curHana Ha NuHWSX 3nekTpo-
nepegayv 1 BAMSIKOT Ha AanbHOCTb nepefayn. MameHeHne koaduumeHTa MOLLHOCTM 1
pacromnoxXeH1e Harpy30K M3MEHSIOT NapamMeTpbl Cpeabl Nepeaayn B AVHaMMKe.

Ocnabnenne curHana Ha Hecywmx yactotax PLC: [MepeknioyeHne anektpuieckmx
YCTPOWCTB B pacnpefenurenbHoi CeT MPUBOAWT K U3MEHEHMIO  SMEKTPUHECKNX
napamMeTpoB, W3MeHss 3aTyxaHue curHanoB Ha Hecywmx uactotax PLC. Korga
onpefieneHHble YacToTbl HenpurofHbl Ans PLC, nepexod Ha Apyrve 4acToTbl CBA3K
MOXeT AaTb XOPOLLUMiA pe3ynbTar.

Bbicoknit ypoBeHb nomex: VIMnynbCHble MCTOYHWKM MUTaHWs 1 npeobpasosateni,
MOTYT MPOM3BOAUTL 3HAYUTENbHOE KONMMYECTBO NMOMEX Ha pasHbIX YacToTax, KoTopble
MEHSIOTCS B CIy4ainHoOM Mopsiake.

Pelwenns PLC OCHOBBbIBAlOTCS Ha HU3KOM YpOBHe LuyMa Ha pacnpefenuTenbHoi
CeTW, a Tak Kak KOMMyHanbHble CyxObl He MOTYT BbIKMIOYUTb YCTPOWCTBA C BbICOKUM
YPOBHEM LUymMa, TO OHM [JOMKHbI YCTaHaBNMBaTb YCTPOWCTBA AN UnbTpaLuu
HexXenaTenbHbIX LYMOB 33 CYET CBOVX CPEACTB MO0 3a CYET CBOWX KIMEHTOB.

Papvo-pelueHus, B TOM uncne MOBUBbHOM U LUMPOKOMONOCHO CBA3W MOTYT ObiTh
3abn0KMPOBaHbI LLYMOM TOV Xe YaCcTOTbl, YTO 1 KOMMYHMKALMN CHETHIKOB, 11 paamo-
PeLLeHIst JOMKHbI BbITb B COCTOSHIM NPEOAoNeTh 3TV NPoBnemsl.

OcHoBHble Npobnembl BKMKOYAIOT:

O6wmit kaHan: 6ecnpoBOAHbIA KaHan CBS3W O6LWMA Ans MHOXECTBa MpueMo-
nepeaaTynkoB, U HYXEH MeXaHU3M 3arnpeTta A0CTyna K KaHany B OAHO U TO Xe BpeMms.

Bmewwatenbcteo: Ha 6ecnpoBogHble MPUEMHWKA MOTYT BO3LENCTBOBATb MOMEXM
MOCTOPOHHNX LUYMOB MnK 6mu3nexaluux 4YacTOTHbIX Auanas’oHoB. OTU WCTOYHMKN
NOMEX [JOMKHbI BbITb YMeHbLLEHbI MPY NPOEKTUPOBaHN 6ECMPOBOAHBIX NPOTOKOIOB.

[lnanasoH: [lanbHocTb 6ecnpoBOAHOMO CUrHana orpaHN4MBaeTCs OU3NIECKON
npu1poaon kaHana. GakTopbl, BAUSIOLLME HA 4anbHOCTb BKIKOYAET YacTOTbl, MOLHOCTb
nepeAayn, YyBCTBUTENBHOCTb MPUEMHNKA, 1 3aTyXaHue (B OCHOBHOM thn3nyeckue
Bapbepbl B cpefe, Takue kak BeTOHHbIE CTEHbI UV MeTannyeckue Wkadbl).

BesonacHocTb: MpocnyLumsaie 6ecnpoBOAHOMO kaHana NpocTo 1 He MOXeET ObITb
0BHapyxeHo, Tak YTo ANs nepeaayu AaHHbIX JOIMKHO 1CNONb30BaTLCS WNPOBaHHE.

MouyscTyitTe pasHuy: TEXHONOIUA D-MESH ®UPMbI DJV-COM:
COEQMHEHUE BCErQA U BE3JE.
D-MESH 3ro:
3anac HafiexHOCTI Npy pacTyLyem yposHe wyma - 100% crabunbHas cBs3b.
He TpebytoTcs BbliaeneHHble YacToTkl, paboTa B AnanasoHe ISM.
He 3aBucKT 0T (hi3nyeckoro noBpeXxaeHns kaHana — nepejava no paamo.
He 3aBMCHT OT BHELLHEr0 NUTaHWUs — NuTaHue OT BaTapen.
Pe3sepBupoBaHue: anbTepHaTUBHbIE NyTH Nepefadm AanHbix — D-Mesh TexHonorus.
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Scalability. When the mass installation of AMI systems, or AMI systems installing
different organizations, a number of technologies no longer work. D-mesh designed for
reliable operation in the overlapping networks.

Compatibility. D-mesh designed to work together with the installation of AMI systems
of different technologies. A number of the PLC and radio technologies do not work in the
presence of interference from devices that operate on the basis of alternative
technologies. More on www.djv-com.ru, www.djv-com.org, www.djv-com.net

MacuwrabupyemocTtb. [p MaccoBoii yCTaHOBKE CUCTEMbI Y4eTa, UMK YCTaHOBKe
CUCTEMbI Y4eTa pasHbIMM OpraHu3auusmu, psif TexHomoruii nepectaioT pabotatb.
D-mesh paspaboTaHa Anst HafexHo! paboTbl NPU NEPEKPLITUM CETEN.
CoBmecTumoctb. D-mesh paspabotaHa ansi coBMeCTHO paboTbl Mpu yCTAHOBKE
pasHbIX TexHomoruit cuctem  yyeta. Psg PLC u paguo TexHomoruii nepecrtarot
paboTaTb Npy HanMMuMM MOMEX OT YCTPOWCTB, paboTatowix Ha 6ase anbTepHaTUBHbIX
TEXHONOTUIA. [NogpobHee Ha www.djv-com.ru, www.djv-com.org, www.djv-com.net
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