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1. BBepeHune

HacTtoswee TexHn4yeckoe onmcaHue (aanee — TO) npeaHasHaA4YeHO AN U3y4YeHUs MPUHLMNOB
(dYHKUMOHMPOBAHUSA, TEXHUYECKMX XapaKTepUCTUK U nopsaka 3KcnayaTauum CYeTYMKOB
3/1IEKTPUYECKON 3Heprum ogHodasHbix cepum MTX1 (ganee — CYHETUYMKKN), BXOASLLNX B CEMENCTBO
cyeTunkos Matrix AMM (Automatic Metering & Management System).

CuéTtumkm 3/IEKTPO3HEPTUN npeacTaBnsoT coboi MHOroyHKLUMOHaNbHblIE
WHTennekTyanbHble nNpubopbl, npegHasHadeHHble A8 KOHTPOAsA KadectBa noTpebnsemon
3N1EKTPO3HEPIMKN, YyrnpaBneHuss noTpebneHneMm 3NeKTPO3IHEepPrMn C WCNOSIb30BAHUEM 30HHbIX
BpEeMeHHbIX TapudoBs.

B cuétumkax npoucxoamt npeobpas3oBaHMe aHanoroBbiX CUrHajaOB [AaTyUMKOB ToKa W
HanpshkeHMs B UMdpoBble BeUYUHBI, HA OCHOBAHWW KOTOPbIX BbIYMCASETCS MOLHOCTb,
notpebnsemas 3sHeprma W psh  4ApYrMxX napaMeTpoB. Bce agaHHble COXpaHATCS B
SHEpProHe3aBMCMMON NaMATU CYETUYMKOB M MOryT OblTb AMCTAHLUMOHHO CuUMTaHbl. B kauecTBe
JINHUKN CBSA3M CO CYETUMKOM mcnonb3yetcs: PLC (Power Line Communications), GSM, RS-485
unn RF (Radio Fider) kaHanbl.

1.1. Ha3HauyeHue

CyeTunkm npepHasHadeHbl An9 ydeTa noTpebnsieMoin akTUBHOWM 3Heprum B oAHOMA3HbIX
ceTax nepemeHHoro Toka 0.4 kV c yactoton 50/60 Hz n ncnonbsytorcs ans paboTbl C KOHEYHbLIMW
notpebutensaMmm, Npon3BoAsSLMMN MHAMBUAYANbHbIE pacyeTbl C MOCTAaBLUMKOM 3N1EKTPO3HEPIUN.
CYeTuMKM MMeIT paclnpeHHble PYHKUNOHAaNbHbIE BO3MOXHOCTM M MO3BONSAIOT
NOTPEBUTEIO:

. KoHTponupoBaTb MNOTPEBGNEHME 3NIEKTPOSHEPIUM C  YUYETOM pa3BUTOW CTPYKTYpbl
Tapu@OoB — OT CE30HHbIX A0 BPEMEHHbIX.
. CneauTb 3a COCTOSIHUEM B3aMMopacyeToB C KOMMaHnen-nocTaBLMKOM

aNeKTpo3Heprun. Mpu 3TOM, CUYETUYMKM NoagepxmBatoT nboi pexum paboTbl - Kak C
npenonsaaTon, Tak U B KpeauT.

. MNMony4yaTb cBeAeHNS 06 aBapMMHOM COCTOSSHUM CETU.
DHEPTOKOMMNAHUI:
. HakannueaTb AaHHble O NMOTPEBNEHMN, UCNONb3YS YAANEHHbIA AOCTYN K CYETUYMKAM MO
KaHanaM cBsi3u.
. KOHTpoNMpoBaTb M CUHXPOHU3MpPOBATb paboTy cyeTuymkoB. CneauTb 3@ COCTOSHUEM
ceTn noTpebneHns n cetTn nepenayvn AaHHbIX.
. OcyuwecTBnaTb 3GGHEKTUBHYO MNONUTUKY YynpaBieHus noTtpebneHneMm, ucxoas Wu3

cobnoageHns KnneHTamu YCHOBMVI Aoroeopa.

1.2. O6nacrtb NnpuMeHeHUA

CUeTYMKN NPUMEHSAIOTCS 471 OpraHM3aunn aBTOMaTM3MPOBAHHOM CUCTEMbI KOMMEPYECKOro M
TexHn4yeckoro y4yéta ynpaBfieHus noTpebreHMeM 3/1eKTPO3HEPrMN Ha 6ase CUCTEMbI yaAanéHHOro
aoctyna n cbopa gaHHbIX Matrix AMM.

CyeTumMKkM NO3BOJISIIOT peann3oBaTb cleaywwme TpeboBaHMS K CETUM aBTOMaTM4YeCcKoro y4yeTa
noTpebnsieMoin 3NEKTPO3HEPTUN:

o HakonneHue n XxpaHeHne AaHHbIX B SHEProHe3aBUCMMON NaMsTH.

o MNepenaya AaHHbIX B CEPBUCHDLIM LLEHTP SHEPrOKOMMNAHUM B COOTBETCTBUM C 3a4aHHbIM
rpadmkoM. OHNAaNHOBLIN AOCTYN K CHETYMKAM.

o dddekTnBHOE aAMMHUCTPUpPOBaAHME CeTU noTpebneHus. HapawwmBaHue ceTu 3a cyeT
nobaBneHnst He3aBUCUMbIX CETMEHTOB.

o KOHTPOMb XULWEHUA 3NEKTPOSIHEPTUM.

MNepepava nHdopMaumm B ceT NPOM3BOAUTCS B KOAMPOBAHHOM BUAE C UCMOJSIb30OBaHMEM
anroputMma wudpoBaHna AES128.
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CyeTumkn MOryT 3KCnyaTupoBaTbCA KakK B coctaBe Matrix AMM COBMeCTHO C ApYyruMu
YCTPOMCTBaAMN M KOMMOHEHTaMW CUCTEMbl, TaK M aBTOHOMHO. B aBTOHOMHOM pexume paboTbl
CYETUYMK BbINONHSAET BCe PYHKUNU, KPOME BO3MOXHOCTWU NepefaBaTb AaHHbIE B LEHTP.

1.3. OCHOBHblI€ (pyHKLMOHAJIbHbIE XapaKTEepPUCTUKMU

CueTunkum obnagawT cneayrouwnmMmmn CDYHKLI,MOHaJ'IbeIMVI XapaKTeEPUCTUKaMn:

. N3MepsatoT akTUBHYH MOLLHOCTb.

. PernctpupyoT NoTpebiiSeMyo 3HEPTUIO.

. OTCUnTbIBAOT BPEMS U KaseHAapHyto aaTy. (Npw XenaHun, BbIBOAUTCS Ha 3KpaH)

. PasmMeLlatoT AaHHble Mo NoTpebIeHUI0 B TPEX BPEMEHHbIX TapUdHbIX perncrpax.

. BbluMCNAOT canbAo NoTpedbuTens u npeaynpexaatT 0 Heo6XoAMMOCTU OMaTUTb CUYET
SHEpProKoMnaHuu.

. OnpenensioT Hannune u BeNnuuHy anddepeHUmanbHOro Toka.

. OTK/OYaloT NoTpebuTens oT CETU MNPU OMpeaesieHHbIX YCIOBUSIX, WU MOAK/IOYalT K

CeTM nocne YCTPaHeHMS MPUYMH OTKJIIOYEHUS WM MO OMNpeAesIeHHOMY CLeHaputo
(BbIBpaHHOMY Nosib30BaTENEM MNpU NapaMeTpusauunn).

o O6bmeHuBaloTCcs MHGoOpMaunen C MaplpyTU3aToOpoM, MNOCPeACTBOM BCTpOeHHoro PL-
mMoaema, paboTtawwero no S-FSK TexHONormm, MMelLWen LWUPOKUIM AumanasoH Ans
obMeHa gaHHbIMW.

. BbiBoasaT Ha XKW gucnnen notpebutenbckue n cnyxebHble gaHHble.

. [onyckatoT BO3MOXHOCTb HACTPOMKM CBOMX (YHKUMIA. HacTpoika npou3BoanTCS U3
CEePBMCHOro LIeHTpa MO KaHasaM CBSI3W, a TakXe Mo MecTy 4yepes onTonopT.

. CHabxeHbl  UMMYNbCHbIM  BbIXOAOM. WHTepdenc MUCnonb3yeTcs Takxe ANs
He3aBMCMMOro MHGOpPMaLMOHHOro 06MeHa CO CYETYMKOM MPU OTCYTCTBUU HaMpsiXKeHUs B
ceTu

CUyeTumnKkm HakanJIMBalT, XPaHST U NepeaaroT B LeHTP MHGOopMauuio:

. Nno aBapuiHbIM COCTOSHUSAM CETHU;

. Nno co6CTBEHHbIM aBapMUiHbIM COCTOSIHUAM;

. no AencTBMAM MOTpebUTeENs, BeAyWMM K HapyLeHU [A0roBopa C MNOCTaBLIMKOM
3/IEKTPO3HEPIUN.

1.4. HopMaTUBHBbIE CCbIJIKM

CyeTumkm COOTBETCTBYIOT TpeboBaHMAM TexHuJYeckmx ycnoBum TYY 33.2-31506682
004:2007 «CyeTumMKn INEKTPUYECKON aKTUBHOM 3Heprum oaHodasHbie MHOroyHKLUMOHAsNbHbIE
MTX1. TexHuuyeckne ycnoeus», n cnegyolwmm MexayHapoaHbiM N HaUMOHaNbHbIM CTaHA4apTaMm:

IEC 61010-1:2001-02 Safety requirements for electrical equipment for measurement, control and
laboratory use. Part 1. General requirements

IEC 62052-11:2003 Electricity metering equipment (AC) - General requirements, tests and test
conditions - Part 11: Metering equipment
Maintenance Result Date: 2012-02-01

IEC 62053-22:2003 Electricity metering equipment (a.c.) - Particular Requirements - Part 22: Static
meters for active energy (classes 0,2 S and 0,5 S)

IEC 62053-23:2003 Electricity metering equipment (a.c.) - Particular requirements - Part 23: Static
meters for reactive energy (classes 2 and 3)

AOCTY IEC 60521-2001 CueTumKn 3NEeKTPO3IHEPIrMM NepeMEHHOro Toka kiaccos TodHoctn 0,5; 1 Ta 2;

OCTY IEC 61036-2001 CUyeTumKn cTaTUYeCcKmne aKkTUBHOM 3HEpPrum nepeMeHHoro Toka. Knaccel
TO4YHOCTN 1 1 2.

OCTY IEC 61268-2001 CyeTumKn peakTUBHOM 3HEPrMM NEePEMEHHOr0 Toka cTaTnyeckme (K1accos
ToyHOCTM 2 Ta 3);

FOCT 12.3.019 -86 McnbiTaHnsa n namepeHns anektpuyeckune. Obwme TpeboBaHus 6e3onacHOCTH

I
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CCBT

OCT 30206-94 CTaTMyeckme CHETUYMKM BaTT-4acOB aKTUBHOM 3HEPruM NepemMeHHoro Toka
(knaccol TouHocTn 0,2S mn 0,5S)

OCT 30207-94 CTaTuyeckme CHETUYNKM BATT-4acoOB aKTUBHOM SHEPrMn NEepeEMEHHOro Toka
(knaccbl ToyHOCTU 1 1 2)

COY-MINE Mpuka3 MuHMCTepcTBa TOMIMBA U eHepreTukn YkpanHel oT 12.07.2005 r. N¢
305

FOCT P 52320-11 AnnapaTtypa AN U3MepeHUs 3/IEKTPUYECKON IHEPTUM NEPEMEHHOIO TOKa.
Ob6uwume TpebosBaHUA NcnbiTaHUS 1 YCNOBMSA UCMbITaHWU

FOCT P 52320-21 AnnapaTtypa An8 U3MepPeHUs 3/IEKTPUYECKON IHEPTUM NEPEMEHHOIO TOKa.
YacTHble TpeboBaHus. CTaTMyeckme CHETUMKM aKTUBHOM SHEPrUM K1accos
TOYHOCTN 1 1 2.

FOCT P 52320-22 AnnapaTtypa AN U3MePEHUS! N1EKTPUYECKON SHEPrnM NEPEMEHHOrO TOoKa.

YacTHble TpeboBaHusa. CTaTuyeckme CYeTYMKN aKTUBHOW SHEPTrUn KiaccoB
TouyHoCcTn 0,2S 1 0,58

1.5. TexHMUYecKue XapaKTepUCTUKU

OCHOBHble TeXHUYECKNE XapaKTeEPUCTUKN CHETUMKOB NpeacTaBfeHbl B Tabn. 1.1.

Tab6n. 1.1 TexHNUYECKMNE XapaKTEPUCTUKUN CUHETUUKOB

HauMmeHoBaHue EAanHMLbI 3HauyeHue

HOMMHanbHOe HanpsiXeHue Vv 220-240

50+2.5
YacTtoTa cetun Hz

60+2.5
HoMWHanbHbIN TOK A 5
MakcuManbHbIN TOK A 40, 60, 80, 100
Knacc TouyHoCcTH 1
KOMMYyHMKaUNOHHbIe MHTepdeEChI PLC, RF, RS485

OnTuyecknin nopt,

OMONTHUTENbHbI KOMMYHUKAUNOHHbI MHTepdelic o
A y H P NMNyNbCHbIN BbIX0A

CKopoCTb nepegayun aaHHbIX no PL (4acToTbl nepegayn) bps 1000
CkopocTb nepegayvu faHHbIX No RF bps 9600
[MepenaToyHoe YMCNO UMNYJILCHOMO BbIXOAa imp/kWh 2000
YyBCTBUTENIBHOCTb NPUY HOMUHAMIbHOM HaMpsXKeHUn A 0.004 (npwu | HOM.)

MoLHocTb, noTpebnsieMas uensamMm HanpshkeHus :

aKTUBHasl, He bonee w 2

rnonHas, He 6onee VA 10

MouwHocTb, NnoTpebnsiemast uensimm Toka, He 6onee VA 4

Pabouwnit agnanasoH TemnepaTtyp °C oT —40 go +60
[nana3oH TemnepaTyp TPaHCNOPTUPOBKU °C oT —40 go +60
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1.6. CoctaB MATRIX AMM

B coctaB Matrix AMM BXOAWUT 3aBeplUeHHas NUHUS CYETUYMKOB W Apyroro obopyaoBaHus,
NO3BOMAOLWEr0 MOSIHOCTbIO obecneunTb BCe NMOTPEBHOCTM B opraHusaumu ydeta notpebneHus
3/IEKTPOSHEPIMM WM KOHTPOJAS NapaMeTpoB 3neKTpuyeckonm cetn. Matrix AMM  moxeTt
MCNOb30BaTbCH C Pa3/IMYHbIMM BapuaHTaMu HanoxeHHow cetTn (kak PLC ceTb Tak n RF).

Bce cuetunkm un obopypoBaHme MATRIX AMM coBMeCTMMbI Mexny Co60oi Mo MpoTOKoy
obMeHa AaHHbIX U MOMYT MUCMOJIb30BaTbhCs B 3NEKTPUYECKMX CeTAX OAHOBPEMEHHO.

KpoMe cueTunkoB, npeacraBneHHblX B agaHHoM TO, B coctaB MATRIX AMM BxoasaT
cnepyrowme KOMMOHEHTbI:

1. CyeTumkmn TpexdasHble Tuna MTX3;

2. MapuwpyTusaTopsbl, obecneymsaroine TpaH3nT, 06MeH 1 XpaHeHne AaHHbIX MexAay
cyeTymkKamum n ueHTpoM MATRIX AMM;

3. YganeHHble gucnneun, yctaHaBAnMBaeMble OTAE/IbHO OT cyeTynka B NtoboM yao6HOM
notpebutento Mmecte n NogkaoyaeMble K MarucTpanu nepemeHHoro toka 0.4 kV ¢
uenblo Ay6n1nMpoBaHMs NoKasaHMs CYETUMKA;

4. UeHtTp MATRIX AMM, B KOTOPOM MpPOMCXOAMT HakonaeHue n obpaboTka AaHHbIX
no BceMm notpebutensm;

5. Pagmno-moaynun MTX IU ZB/P — BHEWHUA UMNYbCHBIA paano-Moaysb;
6. Pagmno-moaynmn MTX IU USB — BHewHU USB paguo-mMoaynb Ans TepMUHana;

7. MNporpammHoe obecneueHune (panbwe MO) «Matrix AMM» - ans paboTbl c 6a30i
OAHHbIX;

8. MO Matrix DR - TepMuHanbHasa nporpamMma gnsa cbopa gaHHbIX;

9. PetpaHcnatop MTX RR — pans ycwieHuss curHana nepefaydv B 3allyMJIeHHbIX
ceTax;

10. NepeHocHon TepMmHan cbopa aaHHbIX (Ha 6a3e KIK Pocket PC).

1.7. [QOoKyMeHTauusa

HacTtoswee TO aBNgeTca 4acTblo KOMMEKTa [AOKYMEHTOB, PpacrnpoCTpPaHSALWKMXCA Ha
cucrtemy yyeTa 3NEeKTPO3HEpPrnu MATRIX AMM npousBoOACTBa KOMMNaHUn
000 «TenekoOMMYHMKALMOHHbIE TEXHONOMNN>».

B TO npeacrtaBneHbl TEXHMYECKOE onucaHue, cBedeHUss O crocobe m nopsgke MOHTaxa,
BBOZA B 3KCMN/yaTauuto n nocneaytouwen pabotbl cHeTUMKOB 0gHOMA3HbIX TMNa MTX1.

MpeactasneHHas B TO nHpopMauna MoxeT M3MeHATbCA 6e3 npeayBenoMsieHNs B rnpolecce
COBEpPLIEHCTBOBAHUSA CUCTEMBI.
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2. OnucaHme n paborta cYeTUNKOB

B cuétumkax npoucxogmT npeobpasoBaHMe aHaNOroBbIX CUrHaNMOB [AATYMKOB TOKa U
Hanpsi>keHnss B UM@POBble BEIMYUHBLI, HA OCHOBAHUW KOTOPbIX BbIYNCASAETCS MOLLHOCTb,
notpebnsemas 3Heprus W paa  ApYrux napaMeTpoB. Bce pgaHHble COXpaHATCS B
3HEepProHe3aBMCUMON NaMATU CYETYMKOB WM MOryT O6bITb AMCTAHUMOHHO cuuTaHbl. B kauecTtBe
JINHNU CBS3M CO CYETUYMKOM UCMOJIb3YETCA CMI0Basi Marucrpanb, B KOTOPOM CYETUMK YCTAHOBNEH,
To ecTb PLC kaHan nnbo onumoHanbHo GSM\RS-485\RF kaHan.

2.1. CTpyKTypHasa cxemMa 1 npuvHumn pabotbl

CTpyKTypHble CXeMbl CYeTYMKa B TMOJIHOM KOMIMJIEKTaUUM U CTONBGOBOro CYETYMKA,
npeacTaBneHbl Ha puc. 2.1. Hmxe nepeyncneHbl y3nbl, BXOAsWME B COCTAB CYETYMKOB, U WX
OCHOBHblE DYHKLMNN.

2.1.1. laTunKmn HanpsXXeHnsa n Toka

B kauecTBe paTumMkKa HaMpsHKeHUs B CUYETYMKaxX MCMOSIb3yeTCS PE3UCTUBHbLIA AenuTensb.
Pe3nCTMBHbLIN AenuTenb YMeHbluaeT BXOAHOE HamnpshkeHne A0 BEeSIMYMHBLI, MOoAXOASLEN
N3MepuTENbHON cxeMe. [lefieHne HanpshXeHUs NPoM3BOAUTCS C ONTUMAsSIbHOW JIMHENHOCTBLIO MpuU
MWHMMaNbHOM ()a30BOM caBUre.

Onsa namepeHnst Toka NpUMeEHSeTCs NPEeUN3NOHHbINA LYHT.

0na namepeHns Toka B HENTpPaAsIbHOM LEenu UCnosib3yeTcsa TpaHcdopmaTop ToKa.

2.1.2.Bbnok nutaHud

Bnok nutaHmsa cny>xXuT ans npeobpa3oBaHMs HaMNpsSXXeHUs MepeMeHHOro Toka B MOCTOSIHHOE
HanpsikeHne +3 V, HeobxoauMoe Af NMUTAHUS KOHTpoJsiepa, NMOCTOSSHHOE HanpshkeHus +36 V,
ncnonb3yemoe ans pabotbl PL-MogeMa n OTK/lOYaloLWero pene.

2.1.3. N3MepuTenbHada 4acTb

N3MepuTenbHas 4acTb NocTpoeHa Ha 6ase AL wn cnyxuT gns:
o U3MEpPEHUS CUIHANI0B TOKAa N HanpsiXXeHus, NOCTynarwLwWwmx oT 4aTYNKOB;

. rnoacyeTta NoTpebnsaeMomn 3/1eKTPO3IHEPTUN.

CurHanbel, nponopuuoHanbHble MoTpebnsaeMoMy TOKy, MOCTynalT OT JaTuMka TOKa Ha BXoA4
Current ALM; curHan, nponopunoOHasnbHbIA HaNpsXXeHWto, NocTyrnaeT C Ppe3NCTUBHOIO AennTens
Hanpsi>keHus Ha Bxog Voltage ALM.

2.1.4. KoHTposnnep

KoHTponnep BbinosaHSeT cneayowme GyHKUMN:
o 3agaet ansa AUM pexum paboTbl n KO3 EPUUNEHTBI YCUNEHUS;

. NMPUHUMAET PE3Y/IbTAaTbl VI3MepeHMl71 M pa3MeLllaeT Ux B 3HepFOHEBaBMCMMOVI namMaTH,

. COAEPXUT KannMbpOoBOUYHbIE KOHCTaHTbl. KanMbpoBOUYHbIE KOHCTAHTbI NoA6MpalTCsa npu
M3roTOBJIEHUN CYETUYMKA B MPOLIECCE HACTPOMKM N He TpebyrT KOppPeKTUPOBKU B
TeUYEeHMEe BCEro CpokKa 3KCnlyaTtaummn, ogHako MOryT 6biTb NMPOrPaMMHO U3MEHEHDI;

o noaaep>XXuBaeT CBA3b Yepes3 OnTonopT;
. nogaep>xueaeTt cBA3b No PLC-kaHany nnu pagmo KaHany;
o BbIBOAUT MH(OPMaLUNIO Ha AUCTNEN.

KoHTponsep nporpaMMMpyeTCs Ha 3Tarne U3roToBeHus.
2.1.5. Power Line - mogem (PLC mogem)

MoaeM SIBNAETCS OAHMM M3 KOMMYHMKALMOHHbIX MHTEP(ENCOB U npeAHasHayeH Ans CBSA3U
cYyeTyMKa C MapLlipyTu3aTopoMm, nMbo APYrMMU YyCTPOMCTBaMM, 060pyAOBaHHbIMU aHANOMMYHbIMK
MoAeMaMu, B TOM uucne C KoMnbloTepoM. CBS3b OCyLLECTBASETCS no Maructpanu 0.4 kV (Power
Line). PLC-MoaeM o06nagaeT BO3MOXHOCTbIO, KakK MpuveMa, Tak W nepeaayy AOaHHbIX, 4TO
NMo3BOJIIET UCMOMIb30BaTh CYETUYMK B KayecCTBE PETPaHCNsATOpa B AJIMHHbLIX M pa3BeTB/IEHHbIX PL-
MarncTpansx.
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YacTtoTHbIM AMana3oH U MeToa MOAYNALUM.

Moaem paboTaeT B AnanasoHe yacTtoT oT 72 o 88 klu. B 3TOM gmanasoHe peasM3oBaHoO
TPU KaHana CBs3M C YaCTOTHOW Moaynsiumen ¢ 6mutoBon ckopocTtbio — 1000 Boa:

- 1 kaHan: 72 n 75 kly;
- 2 KaHan: 78 n 82 klu;
- 3 kaHan: 85 n 88 kl'y;

Mpuém n nepenava AaHHbIX.

Mogem pabotaer B nonyaynjekCcHoMm pexume. [lpvHMMatowas 4acTtb MoaeMa
NpocnyLlwmnBaeT BCe TPW KaHana OAHOBPEMEHHO W, ecin WHdopMauus nossiBUTCS B AO6OM K3
KaHanoB, BbINOSHAETCSA €€ Npuém.

Mepepatowaa yactb MoAeMa CaMOCTOSATeNbHO BbibupaeT, Mo KakoMy M3 TpEX KaHanos
cnepyeT HaumHaTb nepepadvy. Kputepmem Bbibopa KaHana SBNSAETCA MWUHUMAlbHbIM YPOBEHb
nomex, HabnwaaemMbll B KaHane B Te4YeHMe HEeCKOSIbKMX CeKYHA HemnocpeaCTBEHHO nepea
nepegaven. Mo okOHYaHUM nepepaum 6710Ka MOAEM aBTOMATUUECKW MEPEeK/oYaeTCs B PeXMM
rnpuéma.

YpoBeHb nepegaBaeMoro curHana — 1,5 B gencreylollee 3HaYEHME Ha 3KBUBAJIEHTHOM
Harpy3ske 5 Om.

YyBCTBUTENbHOCTb NpueMHunka 0,1 mB

CUHXpOHM3auumSA.

MooeM B KayecTBe BHELWHEro OMnopHOro kosnebaHma A8 CUHXPOHU3AUWMM MUCMOJSIb3YyeT
ceTeBOe HanpshxeHune rnepeMmeHHoro Toka 220B.

MomexoycTonumnBoe KoaupoBaHue.

Monem nepenaér wuHdopMmaumio 6Grnokamm no 32 6GakTta AaHHbIX  3aWMLLEHHBIMU
MOMEXOYCTOMYMBBLIM KOAOM C MCMpaB/ieHNEM OWMOOK M KOHTPOSIBHOM CyMMOM B 16 6T ANMHOM.
KoanpoBaHue nossonsieT ucrnpasutb Ao 7,7% owwnbok. Ecnu Bcé ownbkun B 6710Ke ncnpaBuTb He
yaaetcs, To owmbka 6noka 6yanet obHapyeHa KOHTPONbHOM CyMMOW.

2.1.6. Pagnomoaynb (onuus)

Moaynb npegHa3sHaveH ANnsa CHATUS TeKyLnX nokasaHum npnbopos yyeTa 3N1eKTPO3IHEPTnn
M nepegaym ydeTHbIX AaHHbIX Ha ycTpomcTtBa cbopa u nepepaum paHHbix (ganee-YCMA) c
ncrnosb3oBaHMeM cTtaHpapTa 6ecnposogHoi cBasu IEEE802.15.4 Zigbee Ha uvactoTte 2,4 ITu.
PagnokaHan nepepayn pAaHHbIX 3awudpoBaH anroputMoMm AES128 cC uenbio 6He3onacHoOCTM
nepenayn yyeTHbIX AaHHbIX abOHEHTOB M 3alUNTbl OT HECAHKLMOHMPOBAHHOIrO BMellaTenbCTBa.
TexHUYeCKMe XapakKTepucTMkKm Moayns:

En. |3HauyeHus TeXHUYECKMX
HaumeHoBaHWe napameTpa

U3M. XapaKTepUCTUK
JanbHocTb cBaA3n ¢ YCIM/[ npu ycTaHOBKE Ha OTKPbITON MECTHOCTH, " 100
Makc.*
JanbHocTb cBaA3n ¢ YCI/J npuv yCTaHOBKE BHYTPM NOMELLEHUN, MaKc.* M 20
KOMMYHUMKaUMOHHbIN MHTepdenc obmeHa ¢ YCNA 2,4 Ty (IEEE802.15.4)
BbIXxo4Has MOLWHOCTb nepegaTtynka, Makc. mw 2
CKOpOCTb Nepefaymn gaHHbIX bps 9600
KonnyecTtso napasnsiefnbHbIX KaHanoB 16
YyBCTBUTE/IbBHOCTb MPUEMHMKA dBm -96

MpuMedaHme: *- peanbHas AanbHOCTb CBA3M MPWU yCTaHOBKe npubopa y4vyeTa BHYTPU MOMELLEeHUS
3aBUCUT OT KOHCTPYKLUMM M MaTepuasa COOPYXEHUS, a TaKKe MecTa YCTaHOBKW MOAYNS U MOXET
BapbMpOBaTbCS B MEHbLUYI CTOPOHY.
YCTPOMUCTBO OCYLUECTBJISIET:
- cbop y4yeTHbIX AaHHbIX C NpuUbopoB yyeTa;
CYMMMWpOBaHMeE TEKYLMX NpUpaLLeHnii;
rnepegavy TeKyWmMX YUYETHbIX AaHHbIX Nnpunbopa y4yeTta Ha YCMNA;
napameTpmsaunto npnbopa ydeTta no paano KaHany;
yrnpae/iieHne BCTPOEHHbIM CU/I0BbIM pene;
MOCTPOEHME CETU C BO3MOXHOCTbIO peTpaHcnsaumm (40 7Mn ypOBHENR).
YcTpoictBO npeactaBnser coboi 3NeKTPOHHbIM MoAy/b, YCTaHaB/AMBaeMblli Ha MaTepPUHCKOWN
nnarte npmbopa yyera.

Moaynb MMeeT MexaHW3M CaMOKOHTPO/S — MPOBEPKY KOHTPOJIbHOM CyMMbl MakeTa, 3TO
rapaHTUpyeT LesIoCTHOCTb NepeAaHHOro nakeTa n yckopseTt obwmin npouecc nepeaayu.

1
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JinyueH3upoBaHme.

OnanasoH yactoT 2,4 U NpM yKa3aHHOW BbIXOAHOM MOLLHOCTU nepegaTymka He TpebyeTr
nonydyeHunsa nuueHsmn* nnbo npegnonaraeT ynpoLweHHbIN MeXaHU3M JIMLEH3NPOBAHMS.
MocTpoeHune ceTun.

Mpwn nocTpoeHnn ceTn, Ncnonab3yeTcsa npuHumn Master — Slave (Beaywmin - Beaomblin). Ha
CXeMe NnokasaH rnpuMep rnocTpoeHns CeTu, Npu ycnoBmu, 4To MactepoM BbicTynaet YCI/ poyTep.
MepBblt YypOBEHb peTpaHCcasaunm — Hyneson: master-Poytep n 16 slaves-pagnomoaynei. Kaxablii
13 16Tn paguomoaysiein MOXeT BbICTynaTb B poan master (Begyuwero) ana 16T gpyrmx Toyek u
Tak fajiee Ha KaxAOM YpOBHE peTpaHcnsaunm. MakcmmanbHOe KOAM4YeCTBO YCTPOMCTB, KOTOpoe
MOXEeT 06CcnyXunTb poyTep — 1792wrT.

CYETYUK C
paavo Moaynem

0 ypoBeHb 1 ypoBeHb 2 YpOBE€Hb
O | |
O Q@ e®eo
O Qg 1 6°%% 1 +°°%
| @ weste O | ® (st g
@@ © | o o
@ | o ¢ ° ®
[
o | P 0o ®
O ° | slave slave
Q)
®
I
I

2.1.7. JONONHUTENBbHbIA KOMMYHUKAUWOHHbIN MHTEpdenc

JOnoNHUTENbHbIN KOMMYHUKAUWMOHHBIN WHTepdenc peanu3oBaH Ha 6ase cTaHA4apTHOro
OMNTMYECKOro nopTta v npegHasHayvyeH A8 nNapaMmeTpusaumu UM HenocpeacTBeHHOro AocTyna K
cyeTumky. [1oCcTyn K NOpTy 3allmuieH naposieM cornacHo anropntmy AES128.

2.1.8. DHeproHesasncnmas namsaTb

DHeproHesaBMcMMasa MaMsaTb npegHasHadeHa ANs XpaHeHus pes3ynbTaToB W3MepeHui
3/1IEKTPO3HEPIUMN, KaNnnbpoBOYHbIX KO3 PNLMEHTOB CHETUMKA M €ro KoHdurypauumm.

B cnyyae nponagaHuMss M BOCCTAHOBJIEHMSI HAMpsiXXeHUS MWUKPOKOHTPOSIJIEP CYUTbIBAET
HeobxoanMyto MHpOPMaLMIO U3 NaMSTK.

2.1.9. Aucnnen

Xngkokpuctannnyeckun aucnnen npegHasHayeH ans Bu3yanmsauum notpedbutenbckomn
MHdopMaumnmn.
CronboBon c4€TUMK He obopyayeTcs gUCMIIEEM.

2.1.10. WMnynbCHas nHaAnKaums

CyeTumMk 060pyAoOBaH CUrHaNbHbIM CBETOAMOAOM, BbIBEAEHHbIM Ha JIMUEBYIO MaHesb.
CeBeTtoamo 3axwuraetcs C 4acToOTOM, MNpPOMOPLMOHANBbHOM  MOLWMHOCTM noTpebneHunsa ¢
koadbpuumeHtom 2000imp/kWh. Takxe cuyeTumk Tuna MTX1 obopyaoBaH 3NeKTpUYECKUM
WUMMYJIbCHbIM BbIXOL4OM.

2.1.11. CxeMa namepeHusa gnddepeHumnmanbHOro Toka (onums).

CxeMa npegHa3Ha4deHa ANS M3MepeHus pa3HOCTM TOKOB B (ha3HOM M HYJ/IEBOM MPOBOAAX.
Ecnn 3Ta pa3HOCTb NpeBbIlAET HEKOTOPYH MpeAebHYK BeMYMHY, KOHTPOJIIEp MOXeT C
MOMOLLIbIO OTKJ/TIOYAIOLWEro pesie OTKIYNTbL NoTpebuTtens ot ceTu.

CtonboBon cYéTUnK He obopyayeTcsa AaT4yMkoM anddepeHunanbHOro Toka.

1
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2.1.12. OrTkwyatlowee pene

OTkntovalowee perne npeaHasHavyeHo Ans OTK/AYeHUs notpebutens ot cetu. MNpu 3ToM cam
CYETUYMK OCTaeTCs MOAKJIIOYEHHbIM K HamnpshkeHUo WM npoaosHKkaeT wWTaTHy paboTty. Pene
ynpaBnseTcs OT KOHTponjaepa, KOTOpbii MNpPUHMMAET peleHne 06 OTKIKYEHUU, UK
nogkndYeHnm notpebutens B 3aBUCUMOCTM OT MHPOpPMaUMK, 3aHECEHHONW B KOHUrypauumto
cyetymka. [lMogkntoyeHune noTpebuTtens OCyWeCcTBNAETCS BPYYHYH C MOMOLWbI KHOMKW nnbo
aBTOMATUYECKMN MO UCTEYEHNN 3a4aHHOI0 B KOH(Urypaummn cY4éTymka TariM-ayTa.

Ctonb6oBoi CHETUMK Takxe obopyayeTcs OTK/oYalwmMm pene.

2.1.13. KHonka yrnpasrieHns

KHomka ynpaBneHus npeaHa3HadyeHa Aans BKAoYeHus (NpOoSIUCTbIBAHUA) Aucnnes u
BKJIIOUEHUS pesie cUeTumnKa.
Ctonb6oBoOW CYETUMK He 06OopyayeTCs KHOMKOM.

2.1.14. [aTuyuk TemnepaTypbl

[aTunk TemMnepaTypbl BCTPOEH B KOHTPOJIIEp M MNpeAHasHayeH ANs U3MEpPeHUs BHYTPEHHel
TeMmnepaTypbl CYETUMKA.

2.1.15. Yachbl peanbHOro BpeMeHu u paboTa oT 6aTapeu

B cueTuMk BCTpPOEHbl 4Yacbl peasibHOrO0 BPEMEHMW, MNOoALEPXMBAKOLWME XO4 YacoB MNpu
BbIK/IIOYEHHOM NuTaHuM oT 6aTapen. Yacbl A4alOT BO3MOXHOCTb paboTaTb @aBTOHOMHO OT CUCTEMbI C
MofiHbIM cobnogeHneM TapudHbIX HAaCTPOEK U CUHXpPOHM3auuen ¢ cepeepoM Matrix AMM. Bpems
paboTbl yacoB oT 6aTapeun Npu OTCYTCTBUM NUTaAHUS — 6 feT.
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3. KOHCTPYKLUMA CUETUYMKOB
3.1. Kopnyc nepsoro tuna.

CyeTunmk  pasMelaeTca B  Kopryce, nNpeacTaBnsioleM  coboii  NpPsSIMOYrofibHYH
niaacTMaccoBylo Kopobky. Kopobka WMEeeT KPOHLWITEWH KpenjeHus cyeTumka. B BepxHei
MIOCKOCTM KOpryca CYETUYMKA pacroJfioXeHa KHOMKa YMpaBleHUs AUCMJIEEM U OTKIHOYAKLWUM
perne.

Kpbillka cyYeTyMKa M3roTOBJIEHA M3 MpPO3payHOro yaapornpo4yHoro nonukapboHaTa. lop
KPbILKON pacrosioXeHa /uuUeBasl MaHesb, Ha KOTOPOM MpuBEZEHbl OCHOBHblE MapaMeTpbl
CYEeTUYMKa M CXeMa BKJIIOYEHUS CYETUYMKA B CE€Tb. B NuLEBYy0 NaHenb BMOHTUPOBAH 3KpaH aucnes
W CUTHaNbHbIN CBETOAMO.

KpbllWKa cyeTumKa 3aKkpennsieTcs BUHTaMW, KOTopblie MOTyT 6biTb ONJIOMBUPOBaHbI.

178
2

Puc. 3.1 O6bwmin BUA, cHETUYMKA
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Mo3uyunsa OnucaHue

KpoHwTelH KpenneHuns

Xunakokpuctannamdeckun ancnnen

CurHanbHbIN CBETOAMOA

BWHT KOpnycHOM NNoM6MpOBOYHbI*

BWHT KNEMMHOM KpbIWKKN NIOMOUPOBOYHbIN*

KnemMHas kpbiwka (Npo3payHas)

KHomMka ynpasneHus

1
2
3
4
5 OnTonopT
6
7
8
9

BWHT KOpnycHOM NNoM6MpOBOYHbI*

*) BO3MOXHbIA MaTepuan Ans nnombbl: - CBMHeL, - NAacTUK, - MacTuka

3.2. Kopnyc BTOpOro tumna - peMKOMIMJIEKT.

MecTta nnomMbuposaHus
Mpu KOHe4YHoW cbopke
nnombamm 3akasuuka.

Puc. 3.2 Bua nocne okoH4YaTeNbHOW CO60PKMN 3aKa3zuyMKOM

13



Telecommunication Technologies

3.3. Kopnyc tTpetbero tuna (AN KpenJeHus Ha onopy).

MecTa //" ) .

naombupoBaHus
N3roToBUTENEM U O [l o0
npeacTaBuTeNneMm =
FocyaapcBeHHOM , ) |
MeTpO/0rn4yecKkomn

.
CNyX6bl >

50 50

Puc. 3.3 BHewHwn Bng v pasmepbl cyétumka MTX1 B kopnyce 6e3 aucnnes
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3.4. Kopnyc yetBepToro tuna (C BOSMOXHOCTbIO KpenJsieHus Ha DIN

206

penkKy).
135 89 .
65
/0\ i ) iy
25
[\ MnomGhl m b
-
m o
P
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100

Puc. 3.4 BHewHW BUA 1 pa3Mepbl cY4éTumka MTX1 B Kopnyce YeTBEPTOro Tuna
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3.5. Me4yaTHasa nnarta

DNeKTPOHHbIE KOMMOHEHTbI, COCTaBMAIOWME CHETYNK, NOMELLEHbl HA OA4HY NeYaTHYK nnaTy.
Ha nnaTte ycTaHOBNEHbl Takxe AVCNien M curHanbHbin cBeToamon. Bce BHewHue coeguMHeHUs
nnaTtbl BbiBEAEHbLI HA KOJTOAKY 3a>XMMOB.

3.6. Konopka 3a>xvuMoB

Konogka 3aXWMOB M3roToB/€Ha M3 yAapOnMpoO4YHOW, OrHEeCTOMKOM mnnaacTtmaccel (puc. 3.5).
Cunosble 3axuMmbl MMeT aumameTpbl 9 MM. Konogka 3a)XMMOB 3aKpbiBaeTcss MNpo3padvyHoi
MJacTMacCoOBOM KPbILWKOW, BUHTbI KOTOPON MOryT 6biTb onnoMbupoBaHbl. BCKpbiTME KAEMMHOWN
KPbIWKK (UKCUPYETCS AATYMKOM M 3aHOCUTCA B XYpHan CobbITM cYeTuymKa C MPMBA3KOMN KO
BpPEMEHMU.

6oms. 2.9 _

[ —1

 amm— N

_ |
-] [EE [ |

(]
P,
(=]
26
38

dome. 09 | |_17 | 17

39.6

Puc. 3.5 Konogka 3axmMoB

Homep 3axkuma OnucaHmne HasHauYeHus
1,4 3aXXMMbl NPOBOAOB CO CTOPOHbI CETU
3,6 3aXUMbl NMPOBOAOB CO CTOPOHbI NOTpebuTens
4,6 3aXUMbl HEWTPabHbIX NPOBOAOB
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4. YCTaHOBKa M noaokKrO4YeHne cCHeTUYNKOB
4.1. YcTaHOBKa CUHEeT4YMKa

CyeTunmkM MOXHO YyCTaHaBnMBaTb KaK B OTan/JMBaeMblX, TaK M B HE OTaMJIMBAEMbIX
nomeuweHmax. MNpn 3ToM aomkeH 6biTb obecneveH pabounii Anana3oH TemnepaTtyp oT - 40°C ao
+60°C. MecTo YCTaHOBKMW A0MKHO 6biTb 3allMLLIEHO OT MonaaaHMs Ha CYETYUKM BOAbI.

CuyeTunk Kpenutcs BepTUKaNibHO. [N KpenneHus cyeTdyMKa npeaHasHayeHbl KPOHLUTENH
KpenaeHns n aBa MOHTAXHbIX OTBEPCTUS, PACNOIOXEHHbIX N0 KPbIWKOMA KOMOAKN 3aXXUMOB (CM.
puc. 4.1.). KpOHWTENH KpenjeHns MOXET BblABUIraTbCs 3a npegenbl Kopobku pnsa 6onee
yAobHOro ncnonb3oBaHus, NMb60 HaxoauTbCs B npeaenax Kopobku ans 3aTpyAHEHUs AocTyna K
MECTY KpenjieHus cyeTumka n 6onblien 6e3onacHoOCTu.

YcTaHoBKa cyeTuYMKa NpoOM3BOANTCS cneaytowmm ob6pasom:

o BoibpaTb noaxoasiwiee yc/A0BMSAM 3KCMJlyaTauMM MeCcTO YCTaHOBKM, MCXoas wu3
rabapuTHbIX pa3MepoB CYEeT4YMKa, YKasaHHbIX Ha puc. 3.1, n ygobcrBa noaBoda K
CYETUYMKY NPOBOAOB CETU.

. OTKpPYTUTb BUHTbI KPbILWKK KOMOAKN 3aXXMMOB N CHSATb KPbILLKY.

. BboibpaTb OAMH M3 TpexXx BapuaHTOB MONIOXEHUS KPOHLWTEeNHa OTHOCUTENIbHO Kopnyca
cyeTtymka. PasMeTuUTb MeCTO YCTaHOBKM, KakK MOKasaHo Ha puc. 4.2. MNpocBepnutb Tpwu
OTBEPCTMSA AnaMeTpom 6.2 mm.

. MpUKpennTb CUYETUMK KpPENEXOoM, BXoAdAWMM B KOMMJIEKT MNOCTAaBKW, nmbo WHbIM
KpenexoMm, COoTBETCTBYOLWNMM MECTY YCTaHOBKMN.
KPOHLUTENH
et
I
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©
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©
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\u)
<
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= E@\ I RINZR%]
8°8.88
Q @
MOHTaXHoe 2 I s 5 ¢ MOHTaxHoe
oTBepcTue 105 oTBepcTue

Puc. 4.1 O6bwwmni Bng cyetumnka 6e3 KpblKKM KOTOAKN 3aXXMMOB
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167 mm*
144 e 20T

75 mm—-

© ©
’47150 mmﬂ

PucyHok 4.2 CxeMa oTBEpPCTUN NS KPENJIEHUs CYEeTUMKA.
* - KPOHLWITENH KpenJeHns HaxoaAnTCs B Npeaesnax Kopryca,

** - KPOHLUTENH BbIABMHYT 3a npeaenbl kopnyca.

4.2. YcTaHOBKa CTONNI60BOro CYETUYUKaA

Cton6oBoM CYETUMK nMpepHasHadeH 4SS HapyXHOW YCTaHOBKM W 3KcnayaTauum B
AnanasoHe TemnepaTtyp oT - 40°C go +60°C.

Cuétunk kpenutca nmMbo B paspbiB HENTpanbHOro NpoBoAa KakK MOKasaHO Ha puc. 4.3,
nnbo 3akpennseTcsa Ha kabene nan Apyrom noaxoaseM Tpoce (puc. 4.4).

o~ HyneBod npbog
- L}
|

Cnopa i

™~ flumawowas aurug 0.4 kV
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d ¥
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'

=
|

K nompebumenio -
Hroaupofonane npobBoga

Kpenexnbae omBepoemug

iy
i

W:

S
Puc. 4.3 KpenneHwne ctonboBOro cyetymka B pa3pblB HeEMTpasibHOro Kabens
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Puc. 4.3 Kpennernune ctonboBOro cuetumka K M30nnmpoBaHHoOMY kabento

4.3. MopaxknrouvyeHMe cueTuYMKa

BHumMmaHumel! lNepe noaknoUeHNEM cHETUMKA Heobxoammo Y6eDMTbCﬂ B TOM, 4TO
coeanHunTeNnbHblE MPpoOBOAAa HE HAaxXoAATCA Noa Hanpsa>XXeHnem.

MpoBoAa K CYETUMKY HEOBXOAMMO MOAKNIOYATb B COOTBETCTBMU CO CXEMOWM MOAKTOYEHUS,
npuBeaeHHONn Ha nuuesol naHenn. CoeaAuHUTENbHbIE MpoBoAa BbIBUpaAlOTCA, UCXoAs U3
npeanonaraeMoro 3HayeHMss MakCMManbHOro TOKa 4Yepe3 cyeTynk. MakcMMasnbHO AO0MYCTUMBbINA
AnameTp nposoaa 6e3 nsonauum coctasnsieT 7 mm (MakcuMmanbHoe ceyeHne - 38 mm?).

CxeMa noAK/oYeHUa CYETUMKA B CETb M306paxeHa Ha puc. 4.4.

]
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Puc. 4.4 Cxema noakato4eHns cHeTYmKa
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5. ONTMYEeCKUN KOMMYHMKALMNOHHbIN nHTEepdenc

OnNTNYecKkMn KOMMYHMKAUWOHHBLIN MHTepdenc npegHasHadyeH Ans CBA3M CO CYETUYMKOM B
c/lyyae cepBUCHOro obcnyxxunsaHus.

Onsa cBsA3M CO CHETUMKOM MCMNONb3YEeTCs CTaHAapTHas onTudecKkas cuYuTbiBaloLwas rososka
(USB), koTopasl 3aKkpennsieTcad Ha KpblwKe Cc4éTtunka B O603HAYEHHOM MeCcTe HanpoTuB
nsnydatena u dgortonpnémHmka ontonopta (puc. 5.1). MNepemaya p[aHHbIX 4yepe3 onTonopT
OCYLLECTBNSIETCA B COOTBETCTBMM C npoTokonoMm CM.BUS. KomnbloTep, wan apyrve ycTpowcTBa,
npegHasHadeHHble A7 KOMMYHMKAUWKU CO CYETUMKOM, AOSIKHbI 6biTb OCHALWeHbl CneuuasnbHbIM
MO Matrix AMM, No3BONSAOLWMM BECTU OOMEH AaHHbIMWN.

N CHMTbIBaKOLLAA rornoeka

:’ kabenb cYnTbIBaOLEN

a ronoBKU
1

N

\

usB

-
-~
T
I

KOMMNbKOTED

]

\__/ KDPBILLKA KONOOKN 3aKUMOB

CHETYMK

<

Puc. 5.1 NoaknoyeHne CYMTbIBAOLWEN TOSIOBKM OMTONOPTA K CYETYMKY U KOMMNbIOTEPY

BHuMMaHue! [ns npaBWIbHOW OpMEHTAUMM CUUTbIBAlOWEN T[OMIOBKM, OHa AO/KHA 6biTb
YCTaQHOBMIEHA B cneuuanbHoe yrnybneHne Ha KpbllKe CYETYMKA Tak, 4Tobbl Kabenb 6bin
HanpaBfeH B CTOPOHY KPbIWKK KOMOAKM 3aXWMOB. [0noBka GUKCUPYETCS B MECTe YCTaHOBKU C
MOMOLLbIO BCTPOEHHOTO B HEE MarHuTa.
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6. Ancnnen

Cyétunkm TMNa MTX1 cHabXeHbl BCTPOEHHbIMU XUAKOKPUCTANSIMYECKUMU ANCTIIESMMU.
[aHHble, BbIBOAMMbIE Ha AUCMJIEN B BMAE OTAE/bHbIX 3KPAHOB, YKa3biBAKTCA B KOHMUIypauuu
CYETUYMKA W OTAMYAKTCA A9 CYETYMKOB PasHbiX TUMNOB. Huxke npuBoaAMTCS OMUcCaHue
MaKCMMaJsibHO BO3MOXHOIro Habopa gaHHbIX (3KpPaHOB).

6.1. NMopsaok pa6boTbl

Ovicnneii, npu BK/KOYEHHOM pene Cc4Yé€Tumka, MOCTOSAHHO WHAMUMPYET [AaHHble, HO
BO3MOXHA HaCTpolKa CYyeT4Ynka Takmm obpasom, 4To amcrnnen bynet BXOAUTb B CAALLMA PEXUM
(&Nns 3KOHOMWUKM pecypca) M BbIXOAUTb M3 HEro MO HaXXaTUK KHOMKW, PacMoIOXXEHHOM Ha BEpPXHEN
MJIOCKOCTM Kopryca CYéTumnka. TakmM 06pa3oM, MOBLILLAETCS CPOK Cy>XObl MHAMKATOpa Aucnnes.

Mpn HaxaTMnm Ha KHOMKY, AuCnien BkAw4vaeTcs W pabotaeT B TeyeHMe BPEMEHMU
YKasaHHOro B KOHdurypaumm cyétdymka. [lpuM 3TOM Ha gucnner noo4vyepé€nHo BbIBOASTCS
3aflaHHble B KOHUrypaumm 3skpaHbl (puc. 6.1). [OnnTenbHOCTb KaXAoro 3KpaHa Takxe
HacTpamMBaeTCs B KOHpUrypauum cuétumka.

Haxxamue
Ha KHOIKY

l< 8pemsi pabomb! ducrinesi ~i
>

epemst
F*l 3KpaH—'\<7/l 3KpaH4'}<7/// 3KpaH4’{ e

Puc. 6.1 PaboTa ancnies nNpu oAHOKPATHOM HaXaTuM KHOMKMK

Mpn KaxaoM MOBTOPHOM HaXaTWM Ha KHOMKY, BbIBOAUTCS CNeayloWwui 3SKpaH. Takum
06pa3oM, MOXHO «MPONUCTaTb» BCE 3KPaHbl, HE AOXWNAAACb MX aBTOMATM4eCcKoro BbiBoga (puc.
6.2). B nobom cnyyae, ANNTENbHOCTb 3KpaHa He MOXeT 6biTb MeHbLue OA4HOW CEKYHAbI.

Haxamue Haxamue Haxamue
Ha KHOMKy Ha KHOMKy Ha KHOMKY

| | epems
| akpa Il akpaH " Il akpaH g e

Puc. 6.2 Pabota aucnnes npm MHOrOKpaTHOM HaXaTuUm KHOMKM

Ecnn pene cuyeTumka BbIK/IIOYEHO, AMCMel paboTaeT HenpepbiBHO, @ Ha 3KpaHe
yKa3blBaeTCA MpUUYMHA OTK/OUYeHUs pene. Oco6eHHOCTM paboTbl AUCMIEs B YC/IOBUSAX KpalHUX
TeMmnepaTyp onucaHbl HUXe (CM. N.7 «PeXuMbl paboTbl CYETUMKAS).

6.2. OKpaHbl

Ovcnnen npeactasnset coboi 8-pas3psaHbin XUAKOKPUCTANIMYECKMA MHAMKATOP, COoAepXaliui
AOMNOSTHUTENbHbIE MH(OPMALMOHHBbIE 3HAKKW, XapaKTepusylowune Tun BbIBOAUMON WHGOpMaLUm
(puc. 6.3).
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MOLLIHOCTb
canbao

3Heprua peakTtuBHasa

AnuTensbHoOCTb Andd. Toka TeKyLwuin Tapud
3HEeprusa akTueHas

ANNTEnNbHOCTb

HEeKauYeCTBEHHOro UESPRA123 Al A2 A3 A4

HanpsikeHms " "’ "' -' n 'v' '_" ,_" t\xr:h
LLLLLL LU LY inue | vepens

u
~ A~ A
u Pl == 2 X ®© A 123
HekayecTBEHHOe / Rl
HanpsbkeHne
cocTosiHMe a3
andd. Tok
pene HenpaBuUnbHOE NOAKIIYEHNE
npeaynpexaeHve no canbao cuéTuMKa
npeaynpexaeHue npegynpexaeHue
npeaynpexaeHve rno MoLHOCTU
PEAYTPEIA u 1o oKy nocos ¢ HET CUHXPOHM3aLMN BPEMEHM;

ownbKa CUHXPOHWU3ALMN BPEMEHN
npeaynpexaexve n3

LleHTpa

Puc. 6.3a WMHdopmMaums, BbiBOAMMAs Ha aucnnaen (Kopnyc nepeoro tuna)

OBIS-kog _ EnnHuubl nsmepexus ‘
[
| r""E'i"""T"i"T;i"i 777777777777777777
e pafere BLELELELE MkV\l\rh
3Heprum
SR o T T T T T [T
rapuch T ] _l l_l'_l LELGLLILY
CocrosHue |L1 L2L3 lf‘ H l/_ 2/_ A 4 lp:g;gi;a
as | [__—MNpeaynpexaeHue
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Henpaeuanoe Kpbiluka Pene | BHewwHee pene

noaknK4eHune cyeTYMKa OTKNK4YEHO | OTKNKYEeHO
CHeT4yuKa

OTKprTa

MarnuTHoe Kpiluka

aoanewcnsne KNeMMHOR KOpobKku
| OTKpbITa

Puc. 6.36 WMHdopmMaums, BbiBOAMMAs Ha aucnnaen (Kopnyc 4eTBepToro T1Mna)

NHdopMaunoHHOe none amcnnes pasaeseHo Ha TpU CTPOKMK:
. BepxHasa cTpoka — Bbiyucisemsie rnapamerpsi: U, E, S, P, R, A. CTpoka coaepxuT
TakXe AOMOoJIHUTEeNbHblE 3HaKkn - 1, 2, 3, 4, 1 yKkasaTtenu gencreytowero tapmda - Al,
A2, A3, A4 (BuAeH NUlb OAMH U3 yKasaTenen).

. CpenHas cTtpoka — gaHHble (8 pa3psgoB). CTpoka TaKXe COAEPXWUT 3Haku eguHuy
nsmepenunsa — kvarh, kwh, Min, Un.

o HwxxHas cTpoka — curHasbHble (dbnarosbie) napamerpsi: U, E, S, P, - X O,
AT, 2

Mpy MHAMKAUMKM WUCMOMb3YHTCA TaKXKe COYEeTaHUsl 3HAaKOB B CTPOKAxX — BEPXHEW WM HUXKHEN.
MMelTCca coYeTaHMs 3HAaKOB HUXHEN CTPOKM C yKasaTenem Tapuda A4.

PacwmndpoBka MHMOOPMALMOHHbBIX 3HAKOB AWUCMNIEA U 3KpaHbl NpeacTaBsieHa B Tabn. 6.1 u Tabn.
6.2
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Tab6n. 6.1 PacuundpoBka nHPOpPMaALMOHHbIX 3HAKOB AMUcCnien

BepXHSAsI CTPOKa 3HaKOB M coYeTaHni (BblYnC/IsieMble napameTpbl) dopMaTt 3HavYeHUs1

U1l ONnTenbHOCTb OTCYTCTBUSA HaNPsSXXEHUS B CETU

XXXXXXXX Min
U2 ONnTenbHOCTb HEKAYECTBEHHOIO HanpsXXeHne
E OnuTtenbHOCTb Hanuuus anddepeHumanbHOro Toka XXXXXXXX Min
S1 Tekyllee canbao

_ XXXXXX Un
S2 Pa3sHunua Tekyllero canbgo U IMMUTA OTKJIHOYEHUSA
SA MoTpebneHne akT. 3Hepruu 3a nepuoat XXXXXX. XX kWh
SPA MaKc. akTMBHas MOLLHOCTb 3a r1epuos aHain3a> XX XXX kW
P A CyMMapHasi no BceM (pasaM aKTMBHasi MOLLHOCTb XX XXX kW
A DHeprus akTMBHas cyMMmapHas
Al DHeprusa akTmBHas no Tapudy 1 (L)

XXXXXX. XX kWh
A2 DHeprusa akTuBHas no Tapudy 2 (M)
A3 DHeprusa aktmBHasa no tapudy 3 (H)
A4 DHeprusa aktueHas no tTapudy 4 (P)
A1, A2, A3, A4 Mpu3Hak A4eNCTBYIOLEro Ha AaHHbIM MOMEHT Tapuda

! — nepwvoa: cyTku, Heaens, Mecsu;

2 - nepuos aHanusa (npeacrasnsetr coboi COBOKYMHOCTb WMHTEPBAaNOB YCPEAHEHUS): CYTKW;
Heagens; mecsau. MHTepBan ycpeaHeHus, MuH: 1 ... 63

HumxHas ctpoka — dnaroBble mapaMeTpbl — npeacrasnsieT cobon Habop 3HAKOB, yKa3biBaloLWMX
notpeburtento Ha:

o COCTOSIHME CYETUMKaA;
o COCTOsIHME MUTatoLWEeN ceTun;

o COCTOSIHME B3aMMOpPACUYETOB C SIHEPrOKOMMNaHnen;
o XapakTtep noTtpebneHns aneKTposHeprum;

o NMPUYNHY OTKIOYEHUS OT CETH.

dnarosble NapameTpbl COOTBETCTBYIOT KaudeCTBEHHbIM CUTyauMsM, B KOTOPbIX HEKOTOopble
aBneHusa nnbo Habnwogatotcs, nnmbo HeT. Takne cutyaunmm GUKCUPYOTCAS CHETYMKOM YCTAaHOBKOWM
¢dnaroB, a TakXe BbIBOAOM Ha AUCMINEA 3HaAKOB (COYEeTaHWMW 3HAKOB) NpPeACTaB/EHHbIX B
Tabn. 6.2.
Tabn. 6.2 ®dnarosble NnapaMeTpbl

HW)KHSAS CTPOKa 3HAaKoOB 1 coyeraHmim

E OnddepeHunanbHbii TOK

E == OTkNtoYeHne no anddepeHumranbHOMY TOKY
U HekauyecTBeHHOE HanpsxXeHue

U == OTKOYEHNE NO HEKAYECTBEHHOMY HaMPSHKEHWUIO
S MpeaynpexaeHns No canbao

S A4 BkntoueHune A4 canbao

S == OTK0YEeHME Mo canbao

P MpeaynpexaeHns No MOLWHOCTH

P A4 BknoyeHue A4 nNo MOLLHOCTH

P == OTK/IH0OYEHME MO MOLHOCTH

z MpeaynpexaeHne no Toky (neperpyska)
. z OTKNIOYEHME MO TOKY

I .
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! MpeaynpexaeHue un3 LleHTpa

1 A4 BrkntoueHne A4 us LleHTpa

| = OTkntoyeHne us LeHTpa

- CocTtosiHue pene (Hanuuve 3Haka 03HayaeT OTK/IIOYEHNE)

(O] HeT cMHxpoHu3aumm BpemeHn. Owmnbka CUHXPOHU3ALNN BPEMEHN
Mpuopurer
Hwnskni CpeaHni BbIcoknii KommenTapuit 2:
npeaynpexaeHve BK/IlOYeHNe A4 OTK/IIOYEHNE n
E _ E == Mo andd. Toky BEP
U - U == [To HekayecTBEHHOMY HanpsXeHUo )e(;
- - - Mo Toky cTp
S S A4 S == Mo canbao 0;
P P A4 P == Mo mowHocTH no
! I A4 | e M3 LeHTpa ACH

AKO

T CMbIC/T MOKa3aHumn CYETYMKA, BbIBOANMbIX B cpe,quM CTpOKE AaHHbIX, HanpuMep 3KpaH

A 2 A3
MNIAOCAC,,
UL U X R N X

S !

BbIBOAUT 3HayeHne noTpebneHHor akKTuBHOM 3Heprun (7095.86 kWh) no Tapudy A2. lNpwu
3TOM:
o B AaHHbIVi MOMeHT noTpebnieHne aHeprnm BegeTcs no Tapuoy A3;

. CueTunk npeaynpexaaeTt noTpeébuTtens o canbao — S;
. LleHTp npeaynpexaaeTt notpebutens - !.

CoyeTaHunsl 3HAKOB HWXXHEWN CTPOKW BbIBOASITCA Ha AMCMEN B COOTBETCTBUM C MpaBuioM: ¢narm
6onee BbICOKOro npmoputetTa oTMeHsaT dnarn 6onee HM3Kkoro npuopurteta (Tabn. 6.3).
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7. Pe>xuMbl paboTbl cueTumnkKa

B npouecce 3KkcnayaTauumM CcUYeTYMKA PpasnMyaloT TpU pexuma ero paboTbl: 06bIYHbIN,
3KCTPEMasibHbIA N MPeaesbHbIN.

7.1. O6bIYHbIN peXuUM

OO6bIYHbIN PEXNM XapaKTEPUIYETCA CeayrownMMn Nnpnu3HakaMn:

o Pene cuetumka BKIOYEHO. (AN cyeTumkoB, 060pyaOBaHHLIX pese)
o CeeTtoamo Ha NMUEBOM MaHeNM Muraet C 4acToTOW, NMPOMNOPUMOHANIbHOW MOLLHOCTHU
notpebnenus.

. JaHHble gucnnesa AOCTYMHbI NOC/e BKAKYEHUS ero ¢ NOMOLLbI KHOMKW yrnpasBfeHus.

Ouncnnen BknuyaeTca M pabotaer B TedeHMe BpPEMEHW, 3a[4aHHOrO KoHdUrypaumem cyeTydmka.
KoHdurypaumss no yMmon4yaHuio npeanosiaraeT HenpepbiBHYO paboTy aucnnes B 0O6bIYHOM
pexume.

7.2. DKCTpeMasibHbii pexxuMm (neperpeB win nepeoxsiakaeHue
cyeTyMKa)

DKCTpeMasbHbIN peXnM XapakTepmnlyeTcs crieayoWwnmMm npmM3Hakamu:
o pene cyeTymka BKJOYEHO, (ANS CYHETYMKOB, 060pyAOBaHHbIX pene)

o CBeTOoAMOA4 Ha NMLEBOM MaHesnm MuUraer C 4acTOTOM, MPOMOPLMOHANbHOM MOLHOCTMU
notpebnenus,

. AaHHble Ancnneda HeEAOCTYMHbI.

Mpu neperpeBe cyeTumka (BHyTpeHHen TemnepaTtype Bbiwe +70 °C) unm nepeoxnaxneHum
(BHYTpeHHen TeMnepaTtype Hmxe —20 °C) nuTaHue aucnsaes OTK/4YaeTcs, TO eCTb Aucnnen He
BKJ1IOYAETCS NPpM HaXaTUM Ha KHOMKY yrnpaBJieHusl.

B sToM cnyuyae o paboTe cyeTunka CUrHaM3MpyeT TONbKO CBETOAMOA.

7.3. ABapuMMHbin (NpeaenbHbIN) PeXXuUMm

Mpn aBapuiiHOM pexnme paboTbl OTK/KOYAETCs pene CcYéTymka, TO eCTb OTCYTCTByeT
HanpsbkeHMe B uenu notpebutens. CYETUMK UMEET BO3MOXHOCTb OTK/UUTL MoTpebutens oT
CeTn No NpUYMHaM yKasaHHbIM B Tabn. 6.3.

Takmm 06pa3oM aBapuiHbIN PEXNM XapaKTepusyeTcs cneayowmMn npusHakamm:

o Pene cuyetumka oTkAo4eHO, uenn notpebneHnsa obecTtodeHsl.

. CeeToanog Ha NMUEBOI NaHEeNNn He MUraer.

o Ovcnneii paboTtaeT HenpepbiBHO, @ Ha 3KpaHe YyKa3blBaeTcs MNpuUYMHa OTKIIHOYEHUS
pene. Ecnu aBapuiHbIi peXxunM codeTaeTcs C 3KCTpeMasnbHbIM, Aucnnen He paboTtaer.

MoTpebuTtenb MOXeT NoNbITaTbCA BKAKYNTbL pene CYETUMKA, HaXKaB Ha KHOMKY ynpasneHus. Mpu
3TOM BO3MOXHbl pe3ynbTaTbl NpeacTaBfeHHblie B Tabn. 7.1.
Tabn. 7.1. lencTBMSA CYETUMKA B aBAapUMHOM peXXUMe NMpU HaXKaTUM Ha KHOMKY

ynpaBJ/ieHUs
MpuunHa oTKNIOYEeHUA yCTpaHeHa MpnynHa OTK/IIOYEHNSA COXpPaHAeTCcA
HopManbHbIi pexuMm #1. Pene BkAw4yaeTcs M noacoeauHsieT uenb #2. Pene He BKAOYaeTCs
paboTbl (aucnnenn noTpebuTens K CeTU, a 3HaAK pene Ha gucnnee
paboTaer) CHMMaeTcs

OKcTpeManbHbli  pexum  #3. CBeToaMoA4 Ha NMUEBONM naHenu BblAaéT #4. Pene He BktoyaetTcd. CseToamnon
paboTbl (Aucnner He pABa  MMNyNbca, pene  BKAYaeTcs M BblAAET 5-6 MMNynbCOB, MOKasbiBas 4YTO
paboTaeT) noAcoeAuHseT Uenb noTpebutens K cetm CYETUMK HaXOAUTCH MOA HanpsXXeHUeM

B cuTyaummn #4 pekoMeHAyeTcs OTK/IOUYNTb BCIO HarpysKy, a 3aTeM MOBTOPHO Ha)aTb Ha KHOMKY
ynpaBreHus ANns BK/AOUYeHus pene. Ecnu nonbiTka BKIOUYMTL pefie okasanacb HeyaaudHon, To,
BEPOSAITHO, MPUYMHA OTK/TIOUEHUS — MPEBbILEHME A0MYyCTUMON BHYTPEHHEN TEMNEepaTypbl.

I
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