NPABU/IbHbIU BbIEOP
AHanutnyeckasa UHtepHet Cucrema

yqua ra3a, JJIeKTpuvecrtBad, BOAbl U TelJla
«BAJNTAHC»
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«Crparterua 20-20-20» u cuctema BAJTAHC

Smart Metering Hotspots:
METERS INSTALLED, CONFIRMED PLANS AND FORECAST 2020

CONFIRMED PLANS
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Cost Benefit Analysis for Comprehensive Use of Smart Metering

Quelle: Européische Kommission

CornacHo «Crpaterum EC 20-20-20», K 2020 roay
YpOoBeHb BblIOPOCOB MNAPHUKOBBLIX ra30B [A0/XKEH
COKpatutbcA Ha 20%, ponAa sSHeprun wu3
BO306HOBAAEMbIX UCTOYHUKOB - BbipacTu Ao 20%, a
obwume sHeprosaTpaTbl — COKPaTUTbLCA Ha 20%.

YctaHoBKa cuctembl ydyeta BAJIAHC nossonser
ceba OKynuTb TONbBKO 3a CYeT BbIABNEHUA W
npeaoTBpalLeHna BbiI6pocoB npupogHoro rasa. A
obpaTHan cBA3b ¢ noTpebutenem, B BuAe npodpunen
notpebneHna n uHanMKaTopa sHeprodpPeKTUBHOCTU
«OTHOLIEHUA Temnepatypbl B AOMe K pacxoay
JHeproHocutena», NO3BONAAET ONTUMMU3IUPOBATb U
CHU3UTb pacxop ra3a go 20%. Tak)ke notpeburtenio
AOCTYNHO CpaBHeHMe ero nortpebneHuna no
OTHOLUEHMUIO K aHA/IOTMYHbIM JOMOX03AMCTBaM.

B lTepmaHuu 32 MMUAZIMOHHBIA PbIHOK CUCTEM
yyeTa, B TO e Bpemsa, ecam LWeseuma un Utanus
YCTaHOBU/IU cUCTEeMbl y4dyeTa yxe B 2006 u 2011
COOTBETCTBEHHO, TO B [epmaHuMM BCe TO/NbKO
HauuHaeTcA! Kak CKa3aHO «TO YTO He yuYTeHO, He
MOXKET bbITb CIKOHOM/IEHOY.
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Yem nHtepeceH bAJIAHC

Ucnonbzyem YXKE YCTAHOBJIEHHbBIE CHETYUKU ¢ umnynbCHbIM BbIXOAOM = CHU)KeHue 3aTtpar
AHANTUTUKA BbIABNIAET YTEYKU n CHUXKAET NOTEPU Ha 80 - 90 % = CHUXKeHue 3aTpar
FTAPAHTUA 100% pocTaBKU AAHHbIX ¢ NpMbopoB yyeTa = pacyet 6anaHca
KOMMEKCHbINA YYET anekTpuuectsa, BoAbl, TEN/A U rasa = onTMMmu3ayma 3atpar go 40%
YnpasneHue MNotpebneHnem = CBOEBPEeMEHHasA OnJiaTa 3a 3Hepropecypchbl

MNopaep:kKa nporpeccuBHbIX TapudoB OT BE/INUMHBI NOTpebneHns = COLLHOpMa
MonHbIN, CBOEBPEMEHHbIN U A0CTOBEPHbIA yyet notpebneHusa sHeproHocuteneu
BbiAaBnaeT mecta noTepb, a TaKXe ¢aKTbl XUWeEeHuA = NO3BO/IIET UX MUCKJIIOUYUTb
NoppepXka mHorotapudHoOro yyera = CHM3UTb 3aTpaTbl Npu NoTpebaeHnn Houblo
KoHTponuposatb u4acoBble npodunm nortpebneHus n PaKTbl XULWEHUA
CyTouHble M 4acoBble 6anaHCbl HA ypOBHe AOMa, yAnubl, paidoHa, ropoaa, permoHa
Mepapxma gaHHbIX Kak Aana npubopos yuera, TaK u gnAa 6anaHcHbIX rpynn
PekomeHpauum pANAa CHUXKEHUA TeXHUYECKUX NnoTepb B 3/IEKTPUUYECKUX CeTAX
CHMXKEeHMe 3aTpaT: MHOrOKaHa/bHbIN yueT A0 3-x (6-Tn) npnbopos Ha paguomogynb
CHUKeHue 3aTpaT: MHOrotapudHbIA yuyer Ha nNpubopax ¢ UMNYNAbCHbIM BbIXOA0M
KoHTponb A0CTOBEPHOCTM AAHHDIX: 06pbiB, 3aMblKaHWe, BHELLHEee MarHuTHoe nosne
PEAJIbHO: camoctoaTenbHasa ycTaHOBKA Xuabuamm cucrtembl bBAJIAHC = Plug@Play
Pa3sutbi BepxHuii YpoBeHb = 06beKTbl Ha KapTe U GUAbTPbI aBapUiA
WEB pgoctyn, IM4HbIA KabuHer, B TOM YMcCae U C MOBUNbHDIX YCTPOMCTB
Mognucka Ha npegynpeXaeHua 0 MakCMMalbHOM W NPOrHo3HOM notpebneHun (B pabore)
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He BCe cuctembl ydyeta OANMHAKOBbI

Cuctembl NepBOro NOKOJMIEHUA «PYy4YHOU c6op» - AEeCATKU Npou3BoAUTENEN, HEBbLICOKAA CTOMMOCTD,
BbICOKas CKOPOCTb pa3BepTbiBaHMA. HeaocTaTKu - pyyHOU c60p, MaKcMManbHoe NpUbAUIKeHue K
06beKTty, Tpebyerca poctyn B 3gaHMEe M CbeM p[aHHbIX No 3Ta)kam. OTcytcTBMe npoduneit
notpebnenun, 6anaHcos n onepatusHoctu. (WMBUs ¢ TepmuHanom).

Cuctembl BTOPOro NMOKOJIEHUA «MPOMEKYTOUYHble poyTepbl» Itron (Actaris), Elster(Coronis), Arad...
aBTOMATHUYeCKMi cbop AaHHbIX Ha cepBep cuctembl. HeaocCctaTKm — NPOMEXYTOUHble poyTepbl,
yCTaHaB/MBaeMble Ha Ka)XAOoWM NIeCTHUYHOW naowaaKke u Tpebylowme BHEWHero NUTaHUA OT CeTu
nepemeHHOro ToKa. 3To NoBbIWAEeT CTOMMOCTb 060pyA0BaHUA, YCIOXKHAET pa3BepTbiBaHUE CUCTEMDI ,
TpebyeT 3alWMLLEHHOCTU OT BaHAAnAu3ma. Takme cucrembl HeaPpPeKTUBHbI ANA 3aCTPOEK C HU3KOMU
NAOTHOCTbIO TOYek yueta. (CtraHaaptbl WMBuUS, Emeris, ZigBee).

busHec mogenb «onepaTtopa COTOBOM CBA3U» C aboHeHTCKOM nnatou SIGFOX, LoRa. TexHonorusa -
3Be34a - HAMHOTO Jlyuylle Aa/IbHOCTb, HO HYXXHO UMeTb NOKpbITUe; cepeepHoe MO He NpeAOCTaBAAIOT;
2-3 NonbITKKU B CYTKU nepepaTtb AaHHbIE, eCAu NaKeT He npolen, AaHHbIX He b6yaeT, a 3HAUUT HeT
6anaHca; BO3MOXKEeH 3anpoc, Korga YCTPOMCTBO BbliiAeT Ha CBA3b; NyTb Nepefavu AaHHbIX OT
YCTPOMCTBA - MO YMCAY AOCTYNHbIX 6a30BbIX CTAaHLU M ; BEPXHUIA YPOBEHb Ha40 NUCaTb CBOMA.

Cuctembl Tpetbero nokoneHua bAJIAHC. bbicTpoTa pa3BepTbiBaHUA, HU3KAaA CTOMMOCTb, OTCYTCTBUE
NPOEKTHbIX PaboT, OTCYTCTBME NPOMEXYTOUHbIX POYTEpPOB, MOHTAX TOUYKM Yy4veTa 3a HECKO/IbKO
MMHYT, NPUrogHOCTb KaK ANA MHOrO3Ta)XXHbIX AOMOB, TaK U A1 CeNIbCKOU MECTHOCTU - py4yHoi cbop.
Dmesh = TexHonorma MHOroypoBHeBOM CeTM + MHOXECTBEHHble MOMbITKU nepeaatb AaHHble +
MHOXeCTBO NyTeu nepepayu AaHHbIX OT KOHEYHOro ycTpoicTBa. YacoBOoi M CYTOUHbIN KOHTPO/b
notpebneHna 6anaHcHbIX rpynn, AUCTAaHUMOHHOE ynpasaeHue notpebneHuem, 3anpoc AaHHbIX B
peanbHOM BpemMmeHU, pa3BUTaA aHA/ZIMTUKA BbIAABNEHUA NOTEPb U I0KaIM3aLMM BOPOBCTBA, KOHTPO/b
AOCTOBEPHOCTU AAHHbIX + PYHKLMUOHA/IbHOCTb OPUEHTUPOBAHA HA YYET SIHEProHOCUTENEN.
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AuncbanaHc n AHaAUTUKA BbiABNEHUA NOTEPb

«BAJIAHC»  wucnonb3yeTr CTaTUCTUYECKME  aNroOpUTMBbI
BbiABIEHUA NOTEepb KaK ANA BHYTPUAOMOBbLIX, TaK U ANA
pacnpepenutenbHbIX ceTei.

MN,@,,@@&“&&& HeucnpaBHblii cyeTuMK: BBepxy npodunb pucbanaHca,

BHM3Y - notpebneHue ogHoro u3 aboHeHTOB. BbiaBnsem
MaKcMmanbHoe coBnageHue npopuna paucbanaHca w
npodpunen notpebneHna aboHeHTOB. BHMMaHMe: macwiTab
WKanbl gmucbanaHca n notpebneHna pasHbin!

03

o :
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AHanuMTUKa nNO3BONAET [O0CTAaTOYHO TOYHO YKasbiBaTb Ha
KOHKpeTHoe  HeucnpaBHoe obopygoBaHue,  cayyam
BMellaTenbctsa B pabory obopypaoBaHUA U BbIABAATb
HecaHKLMOHUPOBaHHbIE NOAKAIOYEHHUA.

Ha cnepyowmx aByx pUCyHKax NOKasaH ele oguH cnocob

BblAAB/IEHUA MOTEPb OCHOBAHHbIA HAa aHanAM3e AaHHbIX O

peanbHOM notpebneHun K pacyeTHbIX MNPOrHo3ax

oXXupgaemoro norpebneHus. (CvuHMI uBeT — nporHos,
, KpacHbi — gucbanaHtc).

AHanusupyetrca  u3meHeHue npopuna  norpebneHus
aboHeHTa OTHOCUTENIbHO NMPOrHO3HbIX 3HAa4YeHui. B nepsom
cayyae msmeHeHue npodPuna He NpPUBENO K YBEINYEHMUIO
AncbanaHca, KOTopblii OCTancA Ha nNpeXHem ypoBHe. Bo
BTOPOM c/ayyae u3MeHeHue B npodunsax notpebneHusa
aboHeHTa OTHOCUTE/NIbHO NPOrHO3HbIX 3HAYEHUI NPUBENO K
ysennueHuto gucbanaHca, n ato AMb6o Bo3aeiMcTtBue marHuTa
WX HeucnpaBHbIi Npubop yuera.
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NMoBepKa npnbopoB yueta KaxKabii 4Yac

Mpu yctaHoBneHHO cucteme yyeta BAJIAHC - obpertaeT HOBbIM CMbIC/I NMOHATUE «KMEXKMOBEPOYHbIN
uHTepBan». CHATUE, NOBepKa M 3ameHa o0bopyaoBaHMA NPOU3BOAUTCA B C/lyvae, Korga nortepu ot
JKCNyaTauuum HeucnpaBHOro o60pyaoBaHMUA CTAHOBATCA PaBHbl 3aTpaTam Ha ero NOBEPKY U 3aMeHy.
AHanus gucbanaHca Npon3BoAUTCA KaXKAblih mecal, KaXabli AeHb U KaxXabiv yac. Ecam gucbanaHc B
HOpMe, MOXHO 3KCN/yaTupoBaTb Npubopbl yyeta n 15 n 25 ner 6e3 noBepKn, ecim e BHe HOPMbI,
NPUHMMAIOTCA CPOUYHDbIE MepPbl, 3 He 0XKMUAAETCA UCTEeYEHUE KMEMKNOBEPOYHOro MHTEpBaaa».

Kpome 3atoro aHanutuka cucrtembl yyeta BAJIAHC ykasbiBaeT Ha KOHKpeTHbl npubop, Tpebyrowmii
NoBepKU, B TOM uYucie Ha obueaomoBoii npubop yyeta, a 3HAUUT MOXKHO NPOBOAUTb Bbl6OPOUHYIO
NoOBEepPKY, NONy4Yasa CyL,EeCTBEHHYI0 S3KOHOMMUIO AeHEr U BPeMEHM.

211y
5 (L)
[ [ _/I[I
0 2 4 & ~10-15 1 ner
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KpacHbiMm LBETOM_NOKa3aHbl NoTepu NpuMbopos yyeTa
6e3 cuctembl yyera, YepHbIM LBETOM - TUMNOBOE
pacnpeaeneHne MHTEHCUBHOCTUM OTKa3oB npubopos

yJyerta, - noTepu C YCTAHOB/IEHHOM
cuctemoit BAJIAHC n o6wumu npubopamm yuera.
3oHa | — OTKa3s HeHaAeXHbIX  3/1IeMEHTOB,

NPOU3BOACTBEHHbI 6pakK, npoaBneHue p[edeKkToB
c60pKK, BMmewaTtenbctso B pabory npubopos yuerta

Ha 3Tane YCTaHOBKM npubopos yyera,
HeCaHKUMOHMPOBAHHbIE NOAKNIOYEHUSA;
3oHa |l - nporepyu B nepuoa ISKcnayaTauuu:

TOPMOXKEHUEe MarHMTOM, W3HOC MeXaHUYECKUX
YacTe CYEeTYMKOB, MoMnagaHue TPA3UM U  Nblaum,
BMeLUaTeNbCTBO B paboTty npubopos yuera;

3oHa lll - oTKa3 uspennii B pesynbrate cTapeHus, pocTt
notepb NpU WU3HOCE MeXaHUYECKUX 3S/1eMEHTOB,
BbIXOA U3 K/lacCa TOYHOCTMU.

GEMORO GmbH 6



OKynaemocTb nHsectuumii: Pirmasens, Deutcshland

Paccumtaem OKynaemocTb WMHBECTUMLMIA 3a C4YeT BKAOYEeHUA B abOHeHTCKy nsaty onaaty 3a
obopyaoBaHue B pasmepe 1,99 Espo B mecay. Buaum, uto BAJIAHC okynaeTtcs no4ytu 3a gBa roga, 4Yto B
Tpu pasa bbictpee, yem EMERIS. LleHbl MOryt meHaTbcA, Npocbba MX YTOUHATbD Y pPeErMoHajibHbIX
npeacrasutenen. TakKe He BK/KOYEHbl 3aTpaTbl HA YCTAaHOBKY CUMCTEMbl, €e 3KCnJyaTtauuio U apyrue
HaKnagHble pacxoabl. bonee AeTanbHYIO PAaCKNAAKY MOXHO NONMYYUTb Y PErMOHA/IbHbIX NpeacTaBUTeNnen.

Crommoctb cuctemsol ELSTER-EMERIS/DJV-COM-BALANCE EMERIS EMERIS BALANCE| BALANCE
ObopyaosaHue (UeHbl B eBpo bes HAC) Kon-eo LeHa| Uena Cym. Lena| Lena Cym.
JaTtumk marduTHelin INZ-61/MDT-2 10 000 22,50 225 000 5,06 50 600
Pagmomoayns TRC600p 2Z/D100-FC 10 000 83,60 836 000 31,24 312 400
Penutep TRCBH01 2 386 83,60 159 470 0,00 0
HoHueHTpatop Wavegate 310 GPRS TRC602w 7] 1234,00 8 638 0,00 0
MpWKknagHoe nporpammHioe obecnedyeHune 1| 12 500,00 12 500 0,00 0
CepeepHoe nporpammHoe obecnevenme EMERIS -? 1 0,00 0
Cepeep EMERIS -7 1 2000,00 2 000
Penutep D100FC-E (no ctatucture 4%) 400 0,00 0 62,65 25 060
KoHueHnTpaTop J100UC (no ctatuctike 1 Ha 80 D100FC) 125 0,00 0 140,38 17 548
Hroro 1281 608 407 608
Mroro c HAC 1537 929 489 129
Kypc 1 EBpo=1.06 USD

Pac4eT okynaemocTH Ha npumepe Pirmasens (10 000 aboHeHTOB NpKW mecAdHoM aboHeHTckol onnaTte B 1,99 Espo)

Cucrema ELSTER-EMERIS/DJV-COM-BALANCE EMERIS BALANCE
MecadHbiii cbop 3a obonywuearme 10 000 aboHeHTOB 19 900 19 900
CymMmma WHBeCTMLMIA (eBpo) 1537 929 489 129
CpoK OKyNaemocTH (Mecaues) 77,28 24,57
CpoOK OKYNae&mocTH (neT) 6,44 2,05
02/01/2017 GEMORO GmbH 7
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KoHueHTpaTop
ncremoi 1100 -

Ao 245
aguomoaynen

WEB
HTepdeic - Ao
1 000 D00
NBI0EITENEH

AHAnWTWKa ©

BLIABNEHHE
YTeuex,
KHLILEHWH,
HEHCNDABHDIX
npubBopos

CYBTUMK rasa,
BO/ibl, TEM/a,
JIeKTpUYecTea
WMMIYJIBCHBIM

BbIXOA0M

MmnyibcHbII

aTuuK, kabenb
]

NepexoAHuK

[ cepeep cBopa

AAHHBIX - A0
10000

HOHUBHTPATOR
1100

Crpyktypa cuctembl yyeta bAJIAHC

YpoBeHb KOMMYHUKaLUM

Kakpaa Touka YyuyéTta p[Jo/KHa 6biTb 06opyaoBaHa
npnbopom yyeTa C UMNY/IbCHbIM BbIXOAOM, PpaguomMmoayiem
T1na D100 1 npn He06X04MMOCTU MMNY/NIbCHbIM AAaTYUKOM.

CepBepHoe MporpammHoe O6ecneueHue (MO)

becnnatHaa 6a3a paHHbiXx (PostGre) wu 6ecnnatHoe
cepBepHoe nporpammHoe obecneueHue nog LINUX, xBSD.

Yao6HbIN MHTEpdeiic Kak Ana aaMUHUCTPATOPA, Tak U AN
onepaTopoB U pyKoBogUuTene.

YpaneHHaas  yYCTaHOBKA CepBepHOro
obecneueHusa Ha Ball KOMNbloTep.

BO3MOXXHOCTb MCMNO/Nb30BaHUA CcepBepa NOCTaBLYMKA
cuctembl Npyu He6ONbLIOM KoMyecTBe No/ib30BaTeNen.

NMporpamma no3sonser ¢opmuposBatb OTYETbI O
notpebneHnn 3Hepropecypca, OTKAKOYATb abOHEHTOB M
OTCNEeXUBaATb aBapuUMHble coobLieHus.

AHaNUTUKA JaeT NPorHo3 noTpebneHns n npeaynpexaaer
06 yTeukax.

Ona pabotbl Tpebyetca TonbKo goctyn B UHTEpHeT.

NPOrpammHOro

GEMORO GmbH 8



DMesh - cTpyKTYypa cetn nepenaym AaHHbIX

(M) Papguomopaynb: ao Tpex npubopos
y4yeTa C MMNy/NbCHbIM BbIXOZA0M Radio

Communication
g~ (&
U

YyeTt aneKTpuyecTtsa, BoAbl, ra3a, renna a T

DMesh, 433MHz, po 30 ypoBHei

peTpaHcnauun %M : H”

(C) KoHueHTtpaTtop — go 720 npubopos % " ﬁ-”

yuyeTta _ ﬁ v
H \C

(S) Ba3a gaHHbIX: A0 2 000 000 % M \

npubopos yuyeTa " GeRs

COMMLUMcation

(A) Web - ynpaBneHue ceTtblo, notpebneHmnem u
npaBamu AocTyna =

(U) Web — Tekywme nokasaHus, yacosble npopunm
notpebneHuna, ysegomnaeHue ob yreukax, nporHos Internet

communication —
I10Tp€6lleHMﬂ, CpaBHeHue C pacyeTHbIM U cpeaHnm - A } -;.:.- U

norpebneHnem
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OnucaHue TexHonorum DMesh

e D-Mesh paboraetr B yactotTHomMm amanasoHe 433,12 — 434,72 MHz, He Tpebylowem
NIULUEH3UPOBAHMUA;

e 433 Mly unmeet meHbLue 3aTyxaHue Ha 6 dB yem 868 MHz n Ha 12 dB meHble yem
2400 MTu. Mo paccrosaHutio aTo 6onblie B 2 u 4 pasa.

 Paguomoaynu pabortaloT Kak poyTtepbl; He TpebytoTca 4ononHUTENbHbIE poyTepbl C
6onbwmm notpebneHunem;

e 30Ha noKpbiTua DMesh ceTu pa cuer peTpaHCAALUM , MOXKET AO0CTUraTb 40 2 Km (B
ceNbCKoM 30He) n Ao 10 Km (ANA MHOTro3TaXXHOM 3aCTPOINKHK).

e Pa3Butble PYHKLUN MOHUTOPUHIA CETHU;

e (O6opyaoBaHMe cO cBepXHU3KUM noTpebneHunem, nutaHue ot 6atapen co CPOKOM
cny»xbbl 6 ner;

e BO3MOXHOCTb AMUCTAHLUMOHHO BKAIOYUTbH/OTKAIOUUTL NOTPebneHune B cayyae He
ynaaTbl UM ONACHOCTY;

 YpaneHHoe ynpaB/ieHWe BTOPUUYHbIM NOTpebneHMem BO BpemMA MUKOBbLIX 4acoB
norpebneHus

*  3TO KOHKYPEHTHOCNOCO6HbIN NPOAYKT, C AOCTYNHbIMU LeHamU. MOXXHO paccuuTaTb
3aTpaTbl C TOYHOCTbIO 5%-10% Ha ropoa, 06nacTb, CTpaHy.

e OkynaemocCtb YCTaHOBKM cuctembl ydyeta BAJ/IAHC TONbKO 3a c4yeT BbIABJ/IEHUA
notepb B TeyeHue 2-5 ner;

02/01/2017 GEMORO GmbH 10



NOCTABLUMKU TA3A
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NOTPEBUTENN FA3A
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CEPBEP + BA3A AAHHbIX

oBcnysuBaeTes
nocTagimkomM
oBopyaosanna

WHcbopmaumnonHo - AHanuTuyeckan MHTepHeT cuctema :
yueTa 1 ynpaenexns noTpebrneHnem aHepropecypcos
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ABTOMaTHU4yecKkoe noctpoeHue cetu DMesh

yn.Kowesoro 18 (/leHnHoropck, TaTapcTaH)
Ha 20 n 21 AHxBapa 2014 .
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PLC, ZigBee nnu Dmesh

4r
PL =20log +10nlog(d)
1 n - coefficient
. ’ d - covered distance
For n=2 1m 2m 10m 20m
400 MHz | 24dB 30 dB 44 dB 50 dB
900 MHz 32dB 38 dB 53 dB 58 dB
2400 MHz | 40 dB 46 dB 60 dB 66 dB
DMesh
3000
2500
\ifavenis
2000~
Range
imeters 1900
*N hops) Zighee
1000~ ) i
Vii-Fi .
500H
| Bluetooth
! A I, T |

0
Hours

Net #2
1ID=0

Case 1
No overlapping

No collisions
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Years
Battery life (lifetime*N packets)

H
w
T

Net #3
ID=2

Q

Net #2
Net #2 D=1
D=1

Case 2 Case 3
Partial overlapping Full overlapping

Possible colisions Constant colisions

OnTMMyMm 3aTyXxaHMA U CKOPOCTU nepepnaym,
BbinonHaerca gna 433 Miu. Ona MHOrosTa)KHbiX
AomoB, TexHonorma Dmesh o6ecneumBaetr 100%

nepeanavy AdHHbiX.

UccneposaHue B AHrmuun pgnha 2,4 [Ty ZigBee
TeXHO/NOrMM  MNOKas3ano, 4Yto obecneumnBaercs
nepepava TONbKO 70% OaHHbIX 6e3

AONOJ/IHUTENNIbHOTO OGOPVAOBaHMﬂ.

Ecnm cpaBHMBaTb Bpems XU3HU 6aTapei oT uucna
peTpaHcAupyemblixX paguomopynem NaKeToB,
TexHonorua Dmesh - ontumanbHa. Jloboi
paguomopynb B CETU MOXKET peTpaHCAUpoBaTb A0
700 nakeToB AaHHbIX B CYTKU, NPU CPOKE XKU3HMU
6atapeit 7 - 10 ner.

Macwrabupyemoctb. lMpu maccoBoil ycTaHOBKe
cucTeMbl y4yeTa, WAM  YCTAaHOBKE  pa3HbIMM
OpraHu3auuAMM, Korga ceTu NepeKkpbiBaloTCcA, paj,
TexHonoruit He pa6orator. Dmesh paspabortaHa gna
HaAeXKHoM paboTbl NpU NepeKkpPbITUU CETEN.

CoBmecTumocTtb. Pag, PLC u pagmo TexHonormim He
paboTtailoT B MPUCYTCTBUM MNOMEX OT YCTPOMCTB
aNbTepPHATUBHbIX TexHonornit. Dmesh paspaboraHa

ANA  napannenbHoii  pabotbl ¢ pasHbiMM
TEXHONOrMAMM CUCTEM Y4eTa.
GEMORO GmbH 13


https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCUQFjAB&url=https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/136124/smart-meters-rf-surveys-final-report.pdf&ei=X351VcLnFIu-ygOG-4OoBA&usg=A

LPWAN: Benukoe 3AKPbITUE

UcnbeimaHue Ha danbHOCcMb cea3u Ha 6oabwux ebicomax (omTexas Instrument)

Ycnoeus: ebicombl aHmeHH: 1000 m n 91 m, 114 km npAamana BUAUMOCTb, 6e3 noTepu cBA3un

e CC1120 CC1190 at 868 MHz, 32 MHz TCXO, LRM, Tx=27 dBm and kit antennas

e GFSK, Rx BW:12.5 kHz for freq. compensation and 7.8 kHz for packet reception

e PacnonoxeHue: Cronosasn ropa, KentayH, lOxkHasa Adppuka

e LNA = 0x03, ext. data filter on, Sym.Rate =0,6 ksps, Freq. Deviation = 1,5[kHz], FB2PLL =[yes]
® brodxem ceA3u = Tx=27 + aHTeHHa Tx=2.1 + aHTeHHa Rx=2.1 - (Rx=-126.5) = 158 dB

UcnbimaHue Ha danbHOCcMb ceAa3uU_8 ebicomHom 30aHuu (om Texas Instrument)

Ycnosus: NepepaTunK pacnonioXeH Ha 26 3TaXke Ha NNeCTHUUYHOMN KNeTKe

e CC1120 at 470 MHz, 32 MHz TCXO, LRM, Tx=14 dBm and kit antennas

e GFSK, Rx BW:12.5 kHz for freq. compensation and 7.8 kHz for packet reception

e [laHHble MmoryT 6biTb NPUHATBI OT 12 A0 16 3TaXKa HUXKe nNepeaaTumKka. 26 -16 = 10 sTaxken
e LNA=0x03, ext.data filter on, Sym.Rate =0,6 ksps, Freq. Deviation = 1,5[kHz], FB2PLL =[yes]
e brodxcem ceasu = Tx=14 + aHTeHHa Tx=2.1 + aHTeHHa Rx=2.1 — (Rx=-125) = 143 dB

Dupma |MNpotokon | BrlogMet | Yactota |OcnabneHue Ha 3Tam(12 cm HEB) 3aTyxaH.dB OcnabneHwWe Ha 3Tam(12 cm HE) 3aTyxaH.dB
DIV-COM | Dmesh 114 dB | 434MHz |-12(-12|-12|-12|-12|-12|-12(-12|-12 -108 atten -108
STRU NB-FI 164 dB | 868MHz |-15|-15|-15|-15|-15(-15(-15|-15|-15 -135

Semtech LoRa 150 dB | 868MHz |-15|-15|-15|-15|-15|-15|-15|-15|-15 -135
Sigfox UNE 135 dB | 868MHz |-15|-15|-15|-15|-13|-15(-15|-15|-15 -135
Ingenu RPMA 162 dB |2400MHz|-19|-19|-19|-19(-19(-19(-19|-15|-19 -171

9T1a TabnMua nNoKasbiBaeT, KaK 6loaKeT CBA3M M NPOHMKAKOWAA CNOCOB6HOCTL CMrHana BepgeTr ceba no pasHomy ans
MHOr03TaXHOro 34aHuA. Bbl moXeTe BUAETb, UTO 3aTyXaHMe Ha OAMH 3TAaXK Pa3/InyaloTca Ana pasHbix yactot 434MHz - 1245,
868MIy - 1546 1 2400 Mly - 19 b ana 6eTOHHOI CTeHbl TONWMHOMK 12 cMm, KaK MeXK3TaXKHOoe NepeKpbiTue.

MO3KHO BMAETb, YTO €C/IN NepefaTYUMK YCTAaHOB/IEH HA NepBOM 3TaxKe, AaHHble MOryT 6bITb nonyyeHbl AnA Ingenu (RPMA)
TONbKO A0 9 3TaxKa, anAa Semtech (LoRa) - go 10 ataxka, ana Sigfox (UNB) ao 11 staxka, gna WAVIoT (Strij - NB-Fl) go 12 staka
nm ana DJV-COM (DMesh) - po 9 ataxka, Ho DMesh nogpgepxuBaet go 30 ypoBHA NOBTOPHOM NepeAaun, Tak YTO BTOPOWM
ypoBeHb 6yaer go 18 3Ttaxka, TpeTun ypoBeHb 6yaer go 27 staxa u 1.n .. Teopetnuyecku texHonorua DMesh moxker
peTpaHcanpoBaTb AaHHble f0: 9 ataxken x 30 ypoBHeit = 270 3Taxka.
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O6opypoBaHUe Nnepeaayvun AaHHbIX U YyrIpaBaAeHuUs

Costs of Energy for 100 000 routers
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Pagnomogynb J100UC
KoHueHTpaTOop/PoyTtep - OAMH Ha
noacetb, notpebnexue 0.6 Bt, 220/240 B
(wnn Bepcma c conHeuHoit 6aTapeen);
Paguomoayno D100FC

MaKCMMYyM 240 WTYK Ha noAaceTb;
C NUTaHUEeM OT AUTMeBOM baTapen «A»
ER18505 4000 mA/u, c nogaep»Koi go 3
npubopos yyerta (Kabenb ao 10 meTpos);
MMNynbCHBbIW JaTYMK -  OAA  KaXKA[0ro
ra3/sBopa npubopa yuyeta unm Kabeno gnn
CYETUMKA 3/IeKTPUYECTBa, MaKCMMyM [0
720 npnbopoB y4yeTa Ha NOACETD;
JNlutnesasn 6atapen «A ER18505»

4000 mA/uyac — 1 wWTYKa ANA KaXK[oro
paanomoayna D100FC;

ApanTtepbl ynpasaeHusa notpebnaeHuem -
no 3anpocy;

OTceuyHble KAnanaHbl Unu pene
ynpaBaeHUA Harpy3Kou — no 3anpocy;

15



O6opypoBaHUe Nnepeaayvun AaHHbIX U YyrIpaBaAeHuUs

Pagnomopgynb KoHueHTpaTOp AononHutenbHo

| 4
3
<o b

AD220/50 AD12/1000
ApanTep Apantep

“A” ER18505

R °

' ' J100UC-1
- MDT-02 SD-25
D100FC-E PYYHOU CBOP JaTtyvmKk ra3  agaTyuvkK Boaa
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KomnsieKcHbIW y4yeT: BapuaHTbl NOAKAIOUYEHUA

Cuctema yyeta «nog Knwu»

Bbl XOTUTE NOAYYUTb YCAYTY WAN KYNUTb
obopypgoBaHue? [MpuM nNOKynKe cuctembl Mo
4yacTaAMm, 3aTpaTbl Ha Hee MOryT NpPEeBbICUTD
nobble Bawu oXupaHua, a byaer nm oHa B
pe3ynbrarte paboTtaTb, 3TO OTAENbHbI BONpPOC.

Gas Gas Gas Water Water Heat  Electricity Electricity Electricity BAJIAHC nopaep»KuBaeT, KOMMNEKCHbIA yuet
3HepropecypcoB: a3, dneKrpuuecrso, Boga u

300 1 e e Tenno, a Npu NOKynNKe oTAesIbHbIX CUCTEM y4yeTa
' ' No KaXXAOMY U3 dHepropecypcos Bam NPUAETCSA
MHOrOKpPaTHO BO3BPaLLATbCA K 3TOMY BONPOCY U

200 4 .' T = 2
100 -+ . ) ~ eC/n XBaTUT AeHer, TO B KOHEYHOM uTore Bbl
1 l ' ' e o ~ CMOXKeTe CTaTb cYacTAMBbIM obnapgartenem Tpex-
_r.' - s — | —
W I —— )
.

D100FC

D100FC D100FC

yeTbipex otae/ibHbIX CUCTEM Yy4eTa.

i - /

& +¢:::{-’ P > Tr—— YHusepcanbHaa cuctema BbAJIAHC nossonser
% %
q{g & N ﬁé éa"'-* & @ NPU KOMMNJIEKCHOM yyeTe 3KOHOMUTb KaK Ha
£ & < & o obopyaoBaHuM, Tak M Ha obcayXuBaHum, npu
4 & :

& Jb*‘ﬁ”" 3TOM 3KOHOMMA MmoXKeT coctaButb A0 30 - 40%.
) {Jf“‘ JocCTyn K AaHHbIM yuyeTa TaKe 6yaeT eauHbIM

U3 Ballero IMYHOro KabuHera.

02/01/2017 GEMORO GmbH 17



Mpodunn notpebneHnsa nu obHapyKeHmne yTeuku

||| id object leak_ok| hevents{flag_| = slave id | count_id offset_cou| hour date idnp | name ap count_value_0 | 24h mazter | slave s heverleak_fliz »
Il
57 74 | Object_Mircea_cel Batrin_20/5 E33 1] 4496 2BR58678 01960  00:00:00 2013-08-28 OR443: TOMU OLGA 91 19,2660 00000 23 2 00 |0 £
75 Object_Botanica Veche_45 0 1] Ij‘ 93 4513 28558836 0.0750 000000 20713-08-28 06443 COTOS aALLA 92 0.0750 00000 20 1] 0w (O ED
53 77 Dbject_Mircea_cel Batin_39/3 0 0 94 4817 28558744 02780  00:00:00 2013-08-28 DE443 TOMU OLGA 193 2145 4330 1.1400 52 2 00 [D £
||| G0 78 Object_Tiraspol_21 0 =0 ] 95 4516 28558909 00780  00:00:00  2013-08-28 06443 CHILARI LUDM 94 25374280 1.1400 88 25 0x0 0 £
IS 79 Fitma_Ovadenca_N 720 0 =
ol | BN m | .
| = - > | 2 I flag_surm(D) | =] - > | < I | object = Object_Eotanica Veche 45 slave_id = -

o885 02088 10197 1rra33 37 T 1826 Tr208s 22560 2058
; - - - - — B
h h h b , . h h

L - - L - L1 L jE N Ll L Lol Ll LIl | I = & B
02/08/2013 04/08/2013 06,/08,/2013 08,/08,/2013 10,/08,/2013 12,/06,/2013 14,/08/2013 16,/08/2013 18/08/2013 20,/08,/2013 22,/08,/2013 24,/08,/2013 26,/08/2013 28,/08,/2013 30,/08/2013

hdata
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TexHONnormyHoctb cucrtemobl BAJIAHC

AJIbTEPHATUBHAA CUCTEMA YYETA
CNnoXXHO cnpoeKTUpoBaTb - HEOAHO3HAYHOCTb
CAnwKom MHOro pasHoro obopypoBaHus
Tpebyetca JononHutenbHoe o6opyaoBaHue
CnoXHo ycTaHaB/AUBaTb

CNnoXXHo HacTpouTb

CnoXXHo 3anycTuTb B paboty

CnoXxHo ncnonb3oBaTtb

MnatHoe NMporpammHoe ObecneyeHune
MoKkynHoU cepBep

Canwikom goporo

Hu3Kaa HapeXXHoCTb

CnoxxHbiu uHTEpPeiic

OTcytcTBUue poctyna yepes WEB

HyXHbl NporpammmcTbl ANA sKcnayaTaumm
lnoxoe conpoBoXaeHue NpoayKTa
3aaeprKKu c 06HoOBNAEHUAMMU

MnatHble 06HOBNEHUA

lapaHTUA Ha cocTaBHble YacTU CUCTEMDbI

Het goctyna ¢ MobuabHbIX yCTPOIACTB

02/01/2017

CUCTEMA YYETA BAJIAHC

MpoeKT — o4eHb NPOCT, HacTo He TpebyeTtca
Paguomopgynu n npnbopobl ¢ M. BbIXOA0M
[don.obopyaoBaHue He TpebyeTca
YcraHoBKa 2 yen. — 140 Touek yyeta B CMeHY
Hactpo#Ka npocrasa uam rotoBas ¢ 3aBoaa
MycKo — HanaaKa He Tpebyetca Plug@Play
Ha ypoBHe nonb3oBaHUA KOMNbIOTEPOM
MO BxoauT B cTOMMOCTb 060pya0BaHUA
Nonb3yiitecb cepsepom DJV-COM

B ABa-Tpu pasa aelwiesne aNbTepPHATUBDI
Bbiwe HageXHOCTU NPOBOAHbIX CUCTEM
MHTYUTUBHbDIA, HacTpanBaemblii MHTepdenc
WEB pgoctyn gna onepaTtopa v KAIMeHTa
MporpammucTbl He HYXKHbI
ConpoBoxkaeHue 24/24 , 7 pHen B Heagenio
O6HoBNEHUA B 0o4HOM MecTe — B base
BxogaTt B cTOMMOCTb 060pyaoBaHUA
FapaHTUA Ha pe3ynbTaTt — BCe U3 O4HUX PYK
[ocTyn Tak}Ke U C MOBUNbHDbIX YCTPOMCTB
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Mpodunn notpebneHnsa nonb3osarens

Mpodunu noTpedneHnsa Ha TeCTOBOM BXOAE:
djv-com.net/web/public/pv/welcome/index

Unu Hanpumep BeecTHn 23835 1 8110061.

pachuk cytouHoro notpednenus «Mecsau/deHs/Yacy»
NoMaHast nMHUA — cpeaHee NnoTpebneHne No 06LEKTY,
Moka3saHo Tekyuiee noTpebneHns ¢ Hayana

MecsiLia M NPOrHo3 NOTPedNeHns Ha KOHeL MecsLa.
padomk mecsauHoro notpednenus «op/Mecau/deHb»
NoMaHas NMHKUA — NoTpebneHune 3a NPOLWbINA roA,

B kaneHaape Bbl MOXeTe BblOpaTbh MHTEPECYHOLLYHO
Bac AaTy U NOCMOTPEThb NOKa3aHUA cYeTYMKa
WUnaukaTtop koadpchuumeHTa noTpedneHus:
OTHOLLEHMWe BaLlero NoTpebneHus K cpegHemy.
WHpaukaTop TeMnepatypHOro koaddpuumenTa:
OTHOLLEeHWe Baluen TemnepaTypbl K cpeaHen no oMy
UHaukaTop IHeproadhheKTUBHOCTY:

OTHOLIEHMe Bawen aHeproahheKTMBHOCTM K CpeaHen
Takxe AOCTYNHa BO3MOXHOCTL OTOOpaxaTb cpa3y
HeCKONnbKo NpubopoB y4eTa Ha O AHOM rpadhuke, 3To
yAoOHO, ecnu y Bac Hanpumep YeTbipe Bogomepa.

B KoHdpurypaumm ansa kaxaoro m3 c4eTYMKOB Bbl
MoOXeTe BbIOpaThb LBET 0TOOpaXeHus.

02/01/2017
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leorpadma npoekros cuctembl bAJIAHC

leorpadhmio npoekToB MOXHO NocMoTpeTb Ha djv-com.net/web/public/map/auth/login user=djv, pass=djvpass
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Mo Bonpocam npnobpereHna obopyaoBaHUA CUCTEMDI
yyeta BAJIAHC u napTHepcTBa, obpalyamTecs:

lepmanus u 3anagHaa EBpona, “GEMORO GmbH”, e-mail: gemoro.gmbh@gmail.com, Tel: +49 176 68088019;
Benukobputanua, “EURO-LINK”, www.Euro-Link.net, e-mail: info@euro-link.net, Tel: +44 208 123 8760;

Monbuwa, “Bilance”, http:/bilance.pl, e-mail: equilibr@o2.pl, Tel: +48 52 5531553, +48 794 691 171;

Monbuwa, “Metrix”, www.apator.com, e-mail: Janina.Wieczorek@apator.com, Tel: + 48 58 53 09 340, fax: +48 58 53 09 204;
Typuma, “FEDERAL”, www.federal.com.tr, e-mail: purchasing2@federal.com.tr, Tel: + 90 264 291 4500, fax: +90 264 275 4181 ;
Azepbanmkad, OAO "IT13", http://www.prompribor.az, e-mail: abseron@mail.ru, T/¢p +(994)22 550990, m.T. +(994)50 2104451,
ApmeHus, «Gas Souzan Armenia», http://www.gsa.am, e-mail: director@gsa.am, T/dp:+(374) 10 231091, tel:+(374) 10 238728;

KasaxctaH, LlUbiMkeHT , “BoaHble Pecypceki - Mapketunr”, www.wrm.kz, e-mail: capitalw@mail.ru , T/ +7 (7252) 32 11 94;

Monposa, “DJV-COM” www.djv-com.com, www.djv-com.net, e-mail:djv-com@starnet.md,Tel:+373 22 438341, Fax:+373 22 438334;

Poccus, KasaHb, "KomnsiotepHsie TexHonornm®, www.djv-com.ru, mishar@computech.ru, +7 843 299 0099, mob +7 903 307 5002;
Poccus, BopoHex, 000 “ITES”, www.ites-vrn.ru, e-mail: ites-vrn@mail.ru, tel.: +7 (473) 296-72-02, +7 (920) 215-33-77;

Poccus, Cankt-Netep6ypr, 000 "BANTEK", http://www.valtec.ru, e-mail: SushitskyOl@v-tg.com, tel.: +7 (812) 578-1320;

Poccus, Cankt-Netepbypr, «ZENNER-Lientp», www.zenner-center.ru, e-mail: anton@zenner.spb.ru, Tl +7 (812) 579-60-00;

Poccus, Cankt-Netep6ypr, “Nnom nntoc”, www.liomplus.ru e-mail: info@liomplus.ru, T/dy 7(812) 677-0349, 7(812) 677-0350;

Poccusa, Camapa, “Camapa SCKO”, http://www.samaraesco.ru, e-mail: 2001@samaraesco.ru, T/dp +7 (846) 9735041;
Ykpauna, 000 "CAMIA3", www.samgas.com.ua, e-mail: korolkov@samgas.com.ua T/ +(380) 362 622543, +(380) 362 622519.

bnarogapum 3a BHUMaHuUe
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