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1. BBepeHune

HacTtoswee TexHn4yeckoe onmcaHume (aanee — TO) npeaHasHaA4YeHO AN U3y4YeHUs MPUHLMNOB
(PYHKUMOHMPOBAHUSA, TEXHUYECKUX XapaKTEPUCTUK W NopsaAaKa 3SKCnyaTaumm CYETUYMKOB
3/1IeKTPUYECKOn 3Heprum ogHodasHbix cepum MTX1 (panee — CHETUYMKKN), BXOASLLINX B CEMENCTBO
cyetumkoB Matrix AMM (Automatic Metering & Management System).

CuéTtumkm 3/IEKTPO3HEPTUN npeacTaBnsoT coboi MHOroyHKLUMOHaNbHblIE
WMHTenNeKTyalbHble npubopbl, NpegHasHAYeHHble ANa KOHTPONAs KayecTBa 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,
notpebnsieMas sHeprus W pag  ApyrMx napameTpoB. Bce paHHble  coxpaHsoTca B
SHEpProHe3aBMCMMON NaMATU CYETUYMKOB M MOryT OblTb AMCTAHLUMOHHO CuUMTaHbl. B kauecTBe
JIMHMK CBA3K CO cYéTumkoM wmcnonbdyetcsa: PLC (Power Line Communications), GSM, RS-485
nnu RF (Radio Fider) kaHanbl.

1.1. HasHauyeHue

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 MOCTABLUMKOM 3N1EKTPO3HEPIUN.
CYEeTuMKM MMEeIT paclnpeHHble PYHKUNOHANbHbIE BO3MOXHOCTM M MO3BONSAIOT
NOTPEBUTEIO:

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

3NeKTpo3Heprun. Mpu 3TOM, CUYETUYMKM NoapepxkmsatoT nboli pexunm paboTbl - Kak C
npenonsaaTon, Tak U B KpeauT.

. MonydyaTb cBeAeHNs 06 aBapMMNHOM 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 NnpMMeHeHMN

CYEeTUMKM NPUMEHSIIOTCS ANS OpraHM3aUnn aBTOMATU3UPOBAHHOM CUCTEMbI KOMMEPYECKOro U
TeXHMYECKoro yuyéta ynpasiieHus noTpebneHnemM snekTpoaHeprum Ha 6ase cuctemMbl yaanéHHOro
aocTtyna u cbopa aaHHbIX Matrix AMM.

CyeTumkM NO3BOJSAIOT peann3oBaTb creayume TpeboBaHMS K CETUM aBTOMaTUYECKOro y4yeTa
noTpebnsemMoit 3SNEeKTPO3HEPIUN:

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 wudposaHna AES128.

I
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CyeTumkn MOryT 3KcnyaTupoBaTbCAd KakK B coctaBe Matrix AMM coBMecCcTHO C ApyruMu
YCTPOMCTBaAMN M KOMMOHEHTaMW CUCTEMbl, TaK M aBTOHOMHO. B aBTOHOMHOM pexume paboTbl
CYETUYMK BbINONHSAET BCe PYHKUNU, KPOME BO3MOXHOCTWU NepefaBaTb AaHHbIE B LEHTP.

1.3.

OCHOBHbI€ (pyHKLMOHAJIbHbIE XapaKTEepPUCTUKMU

CueTunkum obnagawT cneayrouwnmMmmn CDYHKLI,MOHaJ'IbeIMM XapaKTeEPUCTUKaMn:

N3MepsatoT akTUBHYH MOLLHOCTb.

PernctpupyoT NoTpebiiSeMyo 3HEPTUIO.

OTCUnTbIBAOT BPEMS U KaseHAapHyto aaTy. (Npu XenaHun, BbIBOAUTCS Ha 3KpaH)
PasmMeLlatoT AaHHble Mo NOoTPebIEHUIO B TPEX BPEMEHHbIX TapUdHbIX perncrpax.

BbluncnawT canbno I'IOTpGGMTeJ'IH M npeaynpexanarwT O Heob6XxoAMMOCTN ONaTUTb CYET
SHEProKoMnaHuu.

OnpenensaT Hann4une n BeNYNHY D,M(b(bepeHLl,MaJ'leOFO TOKa.

OTkntoyatoT noTpebutenss OT CeTM Mpu onpenesieHHbIX YCN0BMSAX, WM MOAKAKYAKT K
CeTM nocne YCTPaHeHMS MPUYMH OTKJIIOYEHUS WM MO OMNpeAesIeHHOMY CLeHaputo
(BbIBpaHHOMY Nosib30BaTENEM MNpU NapaMeTpusauunn).

O6bmeHuBaloTCcs MHGOpMaunen C MaplpyTU3aToOpoM, MNOCPeACTBOM BCTpOeHHoro PL-
mMoaema, paboTtawwero no S-FSK TexHonormm, uMMelWwen LWUPOKUIM AumanasoH Ans
obMeHa gaHHbIMW.

BbiBoasaT Ha XKW aucnnen notpebutenbckue n cnyxebHble gaHHble.

[lonyckalT BO3MOXHOCTb HACTpPOMKM CBOMX (yHKUMIA. HacTpoiika npousBoaUTCS M3
CEePBMCHOro LIeHTpa MO KaHasaM CBSI3W, a TakXe Mo MecTy 4yepes onTonopT.

CHabxeHbl  UMMYNbCHbIM  BbIXOAOM. WHTepdenc MCnonb3yeTcs Takxe ANs
He3aBMCMMOro MHGOpPMaLMOHHOro 06MeHa CO CYETYMKOM MPU OTCYTCTBUU HaNpsiXKeHUs B
ceTu

CuyeTumnkM HakanaIMBalOT, XPaHST U NepeaaroT B LeHTP MHGOopMauuio:

1.4.

no aBapMVIHbIM COCTOAHUAM CETH,
Nno cobCTBEHHbIM aBapMVIHbIM COCTOAHUNAM;

no A[encTBmsaM I'IOTpE6MTeJ'IH, BEAYWMM K HapyweHu Aoroeopa C MNOCTaBUWMKOM
SNIEKTPO3HEPTIUNNA.

HopMaTuBHbIE CCbIJIKU

CyeTumkm COOTBETCTBYIOT TpeboBaHMAM TexHudyeckmx ycnoBum TYY 33.2-31506682
004:2007 «C4yeTuMKM 3/1EKTPUYECKON aKTUBHOW 3Heprun oaHodasHble MHOrodyHKUMOHaNbHbIE
MTX1. TexHn4eckme ycroBus», N cneayowmMm MexxagyHapoaHbiM U HAaLMOHAaIbHbIM CTaHA4ApPTaM:

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 NEPEMEHHOr0 Toka Kiaccos ToyHoctn 0,5; 1 Ta 2;

OCTY IEC 61036-2001 CuyeTumKn cTaTUYeCcKmne akTUBHOM 3HEpPrum nepeMeHHoro Toka. Knaccel

TOYHOCTN 1 1 2.

OCTY IEC 61268-2001 CyeTumKn peakTUBHOM 3HEPrMM NEePEMEHHOr0 Toka cTaTnyeckme (Kaccos

TOYHOCTM 2 Ta 3);

FOCT 12.3.019 -86 McnbiTaHnsa n namepeHuns anektpmyeckune. Obwme TpeboBaHua 6e3onacHOCTH

I
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CCBT

FOCT 30206-94 CTaTMyeckme CHETUYMKM BaTT-4acOB aKTUBHOM 3HEPruM NepemMeHHOro Toka
(knaccel TouHoctn 0,2S mn 0,5S)

FOCT 30207-94 CraTuyeckme CHETUYNKM BATT-4aCcoOB aKTUBHOM SHEPrun NepeMeHHOro Toka
(knaccbl ToyHOCTU 1 1 2)

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

OCT P 52320-11 AnnapaTtypa AN U3MepeHUs 3/IEKTPUYECKON IHEPTUM NEPEMEHHOIO TOKa.

O6uwme TpeboBaHUs NCnbITaHUS U YCIOBUS UCMbITAHWIA

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 U3MepPEHUs! N1EKTPUYECKON SHEPrnn NEPEMEHHOr0 ToKa.
YacTHble TpeboBaHusa. CTaTuyecKkme CHeTYMKN aKTUBHOW SHEPTrUn KiaccoB
ToyHocTn 0,2S 1 0,55

1.5. TexHuMuyeckume XxapakKTepuUCTUKMU

OCHOBHble TeXHUYECKNE XapaKTeEPUCTUKN CHETUMKOB NpeacTaBfeHbl B Tabn. 1.1.

Tab6n. 1.1 TexHNUYECKMNE XapaKTEPUCTUKUN CUHETUUKOB

HauMmeHoBaHue EAanHMLbI 3HauyeHue

HOMMHanbHOe HanpsiXeHue \ 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 MHTepdeChI PLC, RF, RS485

OnTuyecknin nopr,

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
MNepepaTovyHOE YMCIO0 UMNYNBLCHOMO BbIXOAA imp/kWh 2000
YyBCTBUTENIBHOCTb NPWY HOMUHANIbHOM HamnpsiXKeHUn A 0.004 (npu I 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
Onana3oH TemnepaTyp TPaHCNOPTUPOBKU °C oT -40 go +60

I .
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1.6. Cocras MATRIX AMM

B coctaB Matrix AMM BXoaouT 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 coBmecTuMbl Mexpny €060l Mo MpoOTOKOYy
obMeHa AaHHbIX U MOTMYT UCMOJIb30BaTbhCs B 3NEKTPUYECKMX CeTAX OAHOBPEMEHHO.

KpoMe cueTunkoB, npeacraBneHHblX B gaHHoM TO, B coctaB MATRIX AMM BxoasaTt
cneayrowme KOMMOHEHThI:

1. Cyetumkm TpexdasHblie TMNa MTX3;

2. MapwpyTusaTopbl, obecneumBaroLime TpaH3nT, o6MeH U XpaHeHue AaHHbIX MexXxay
cyetymkamm u ueHtpom MATRIX AMM;

3. YpaneHHble AnucCnsen, yctTaHaBnMBaeMble OTAENIbHO OT cYeTyMKa B /1t060M yao6HOM
notpebutento Mmecte n NogkoyaemMble K MarmcTpanu nepemeHHoro toka 0.4 kV ¢
uenblo Ayb6n1mpoBaHMs NoKasaHMs CYETUMKA;

4. UeHtp MATRIX AMM, B KOTOpPOM MpPOMCXOAMT HakonaeHue n obpaboTka AaHHbIX
no BceMm notpebutensm;

5. Paguo-mogynu MTX IU ZB/P — BHELWHUI MMNYNbCHbINA pagno-moaynb;
6. Pagmno-moaynmn MTX IU USB - BHewHun USB paguo-mMoaynb ons TEpMUHanNa;

7. MNMporpamMHoe obecneyveHune (ganbwe MNO) «Matrix AMM» - ansa pabotbl ¢ 6a3oi
OAHHbIX;

8. MO Matrix DR - TepMunHanbHas nporpamMmma ans céopa AaHHbIX;

9. PetpaHcnatop MTX RR - pgnga ycuneHuss curHana nepefaydu B 3allyMJI@HHbIX
ceTax;

10. NMepeHocHol TepMuHan cbopa gaHHbIx (Ha 6a3e KIK Pocket PC).

1.7. [QokyMeHTauus

HacTtoswee TO aBNgeTca 4acTblo KOMMEKTa [AOKYMEHTOB, PpacrnpoCTpPaHSALWKMXCA Ha
cuctemy yJyeTa 3/1eKTPO3HEpPrmnun MATRIX AMM npou3BoACTBaA KOMMaHunu
000 «TenekoOMMYHMKaLMOHHbIE TEXHONOMNN>.

B TO npeacrtaBneHbl TEXHMYECKOE onucaHue, CcBedeHUsa O crocobe m nopsgke MoOHTaxa,
BBOJA B 3KCMNyaTauuto U nocneayrouen paborbl cCHETYMKOB 0aHOMDA3HbIX TMNa MTX1.

MpeactasneHHas B TO nHpopMauna MoxeT M3MeHATbCA 6e3 npeayBenoMsieHns B rnpolecce
COBEpPLUEHCTBOBAHUSA CUCTEMDI.

I
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2. OnucaHme n paborta cYeTUNKOB

B cuétumkax npoucxoauT npeobpasoBaHME aHasoroBbliX CWUrHasoB AaTYMKOB ToKa U
Hanpsi>keHnss B UM@POBble BEIMYUHBLI, HA OCHOBAHUW KOTOPbIX BbIYNCASAETCS MOLLHOCTb,
notpebnsemas 3Heprus W paa  ApYrux napaMeTpoB. Bce pgaHHble COXpaHATCS B
SHEpProHes3aBMCMMON NAMATU CUYETYMKOB M MOryT OblTb AUCTAHUMOHHO CYUMTaHbl. B KkauecTBe
JINHNM CBS3M CO CYETUYMKOM UCMOJIb3YETCS CMIOBast MarucTpasnb, B KOTOPOM CYETUYMK YCTAHOBINEH,
To ecTb PLC kaHan nnbo onunoHanbHo GSM\RS-485\RF kaHan.

2.1. CTpyKTypHas cxeMa 1 npuvHuun pa6oTtbl

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. laTynKn HanpsHKeHUs u 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.

0Nna namepeHuns Toka B HENTPaAsIbHOM LEenu UCnosib3yeTcsa TpaHcdopmaTop ToKa.

2.1.2. Bnok nutaHusa

Bnok nutaHmsa cny>xXuT ans npeobpa3oBaHMs HaMNpsSXXeHUs MepeMeHHOro Toka B MOCTOSIHHOE
HanpsixkeHne +3 V, HeobxoauMoe Af NUTAHUS KOHTpOepa, NMOCTOSSHHOE HanpshkeHust +36 V,
ncnonb3syemoe ans pabotbl PL-MogeMa u OTKJIlOYaloLWero pene.

2.1.3. N3mepuTenbHas 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. KoHTponnep
KOHTpOJ‘IJ‘Iep BbIMNOJTHAET Ccneayowmne CDYHKLWIVI:

o 3agaet ansa AUM pexum paboTbl n KO3 EPUUNEHTBI YCUNEHUS;
o NpUHUMaeT pe3ynbTaTbl USMEPEHMA N pa3MeLLaeT UX B SHEepProHe3aBMCMMOM NamMsTu;
o COAEPXNT KannbpoBOYHbIe KOHCTaHTbl. KannbpoBo4Hble KOHCTaHTbl noabupatoTca 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(OPMaLNMIO Ha AUCTNEN.

KoHTponsiep nporpaMMmpyeTcs Ha 3Tane U3roToBJIEHMS.
2.1.5. Power Line - mogem (PLC moaem)

Monem aBnsieTcs OAHMM M3 KOMMYHMUKaUMOHHbIX MHTepdencoB 1M npegHasHadeH A5 CBS3U
CYeTUMKa C MapupyTusaTopoMm, NnMbo ApyruMmu yctponcrsamm, ob6opyaoBaHHLIMU aHaNOrMyHbIMK
MoAeMaMu, B TOM 4ucne ¢ KomnbloTepoM. CBaA3b ocywecTtensgercs no marucrpanm 0.4 kV (Power
Line). PLC-mopneM obnagaeT BO3MOXHOCTbK, KakKk npuema, TaK M nepefaym p[aHHbiX, 4TO
NO3BOMISIET MCMONb30BaTb CYETUMK B Ka4yeCTBe peTpaHcasTopa B AJIMHHbLIX U pa3BeTBAEHHbIX PL-
MarucTpansx.
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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 ¢ 6mutoson ckopocTbio — 1000 Boa:

- 1 kaHan: 72 n 75 kl'y;
- 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 3HaAYEHME 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 6GakTa AaHHbIX  3aWMLLEHHBIMU
MOMEXOYCTOMUYMBBLIM KOAOM C MCMpaB/iEHNEM OWMOOK M KOHTPOSIBHOM CyMMOM B 16 6UT ANMHOM.
KoanpoBaHue no3sonsieT ucrnpasutb 4o 7,7% owwnbok. Ecnu Bcé ownbkun B 6710KEe McnpaBuTb He
yaaeTcs, To owmbka 6noka 6yanet obHapyeHa KOHTPONbHOM CyMMOW.

2.1.6. Pagmomoaynb (onums)

Moaynb npegHa3sHaveH ANnsa CHATUS TeKyLnX nokasaHum npnbopos yyeTa 3N1eKTPO3IHEPTnn
M nepegaym ydeTHbIX AaHHbIX Ha ycTpomcTtBa cbopa u nepepaum paHHbix (ganee-YCMNA) c
ncrnosb3oBaHMeM cTtaHpapTa 6ecnposogHoi cBsasu IEEE802.15.4 Zigbee Ha uvactoTte 2,4 ITu.
PagnokaHan nepepayn pAaHHbIX 3awudpoBaH anroputMom AES128 ¢ uenbio 6He3onacHoCTM
nepenayn yyeTHbIX AaHHbIX abOHEHTOB M 3alUNTbl OT HECAHKLMOHMPOBAHHOIrO BMellaTenbCTBa.
TexHUYeCcKMe XxapakTepucTuku Mmoayns:

En. |3HauyeHus TeXHUYECKMX
HaumeHoBaHWe napameTpa

M3M. XapaKTepuUCTmnK
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
Konn4yecTBo napanfesibHbiX KaHanoB 16
YyBCTBUTENBbHOCTb NPUEMHUKA dBm -96

MNpuMeyaHue: *- peanbHash AasbHOCTb CBSA3M NMpPWU YCTaHOBKe nNpubopa y4yeTa BHYTPU MOMELLEHUS
3aBUCUT OT KOHCTPYKLUMM M MaTepuasa COOPYXEHUS, a TaKKe MecTa YCTaHOBKW MOAYNS U MOXET
BapbMpOBaTbCS B MEHbLUYI CTOPOHY.
YCTPOMUCTBO OCYLUECTBJISIET:
- cbop yuyeTHbIX AaHHbIX C NpUbopoB y4yeTa;
CYMMWpOBaHMeE TEKYLMX NpUpaLLeHnii;
- nepegavy TEKYLMX YUYEeTHbIX AaHHbIX npubopa yueTta Ha YCI/;
- NapameTpusauuto npnbopa yyeTa No paano KaHany;
- ynpaBJieHne BCTPOEHHbLIM CUJIOBbIM pene;
- MOCTPOEHNE CETM C BO3MOXHOCTbIO peTpaHcaaummn (40 7Mn ypOBHEN).
YcTpoictBO npeactaBnser coboi 3NeKTPOHHbIM MoAy/b, YCTaHaB/AMBaeMblli Ha MaTepPUHCKOWN
nnarte npmbopa yyera.

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

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

Mpwn nocTpoeHnn ceTn, ncnonbyertcsa npuHumn Master - Slave (Beaywmin - Beaomblin). Ha
CXeMe NnokasaH rnpuMep rnocTpoeHns CeTu, Npu ycnoBmu, 4To MactepoM BbicTynaet YCI/ poyTep.
MepBblt YypOBEHb peTpaHcnsaunm — Hyneson: master-Poytep n 16 slaves-pagnomoayneii. Kaxablii
13 16Tn paguomoaysiein MOXeT BbICTynaTb B poan master (Begywero) ana 16T apyrmx To4yek u
Tak fajiee Ha KaxAOM YpOBHE peTpaHcnsaunu. MakcvMmanbHOe KOAM4YeCTBO YCTPOWMCTB, KOTOpoe
MOXEeT 06CcnyXunTb poyTep — 1792wrT.

CYETYUK C
paavo Moaynem

0 ypoBeHb 1 ypoBeHb 2 YpOBEHb
O | |
O Q@ e®eo
O Qg 1 6°%% 1 +°°%
| @ weste O | ® (st g
@@ © | o o
©Q | e - o ®
o
o | P 0o ®
O ° | slave slave
Q)
0 :
|
|

2.1.7. JOoNONHUTENbHbIA KOMMYHUKALUWNOHHbINA MHTepdenc

JOnoNHUTENbHbIN KOMMYHUKAUWMOHHBIN WHTepdenc peanu3oBaH Ha 6ase cTaHA4apTHOro
onTUYeCcKoro nopTta M npegHasHadeH Ans nNapaMeTpu3auum MM HenocpeACTBEHHOro AoCTyna K
cyeTumky. [1oCcTyn K NOpTy 3allmueH naposaeM cornacHo anropntmy AES128.

2.1.8. DHeproHesasncnmMas 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. Ancnnen

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

2.1.10. WmMnynbcHasa HamnkKaumus

CyeTumMk 060pyAoOBaH CUrHaNbHbIM CBETOAMOAOM, BbIBEAEHHbIM Ha JIMUEBYIO MaHesb.
CeBeTtoamo 3axwuraetcs C 4acToOTOM, MNpPOMOPLMOHANBbHOM  MOLWMHOCTM noTpebneHunsa ¢
koadpuumeHtom 2000imp/kWh. Takxe cuyeTtdnk Tmna MTX1 obopyaoBaH 3neKTpUYECKUM
WUMMYJIbCHbIM BbIXOL4OM.

2.1.11. Cxema namepeHusa andpdepeHumanbHOro 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 cYETUnK He obopyayeTca aaTyMkoM anddepeHunanbHOro Toka.
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2.1.12. OtTknwvawuee 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
aBTOMATUYECKM MO UCTEYEHNN 3a4aHHOI0 B KOH(Urypaummn cYéTymka TariM-ayTa.

CtonboBon CHETUMK Takxe obopyayeTcs OTK/oYalwmMm pene.

2.1.13. KHonka ynpasneHus

KHomka ynpaBneHus npeaHa3HadyeHa Aaas BKAOYeHus (NpOSIUCTbIBAHUA) Aucnnes u
BKJIIOUEHUS pesie cUeTumnKa.
Ctonb6oBoOW CYETUMK He 06OopyayeTCs KHOMKOM.

2.1.14. [aT4ymk TemnepaTypbl

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

2.1.15. Yacel peanbHoOro epemMmeHun u paborta ot 6atapeun

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 CUHXpPOHU3auuen ¢ cepeepoM Matrix AMM. Bpems
paboTbl yacoB oT 6aTapeun Npu OTCYTCTBUM NMUTaAHUS — 6 feT.

1
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a)

b)

Puc. 2.1 bnok-cxema cuyétumka B NOAHOM KoMnaekTaunm (a) n ctonbosoro cuyétumnka (b)

I
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3. KOHCTpYKLIVISl cHeTuYnKoOB
3.1. Kopnyc nepBoro tuna.

CyeTunk  pa3MellaeTcs B  KOpPMyce, MpeacTaBnsioweM  coboit NpAMOYrobHYIO
niaacTMaccoBylo Kopobky. Kopobka WMEeeT KPOHLWITEWH KpenjeHus cyeTumka. B BepxHei
MIOCKOCTM KOpryca CYETUYMKA pacroJfioXeHa KHOMKa YMpaBleHUs AUCMJIEEM U OTKIHOYAKLWUM
pene.

Kpbillka cyYeTyMKa M3roTOBJIEHA M3 MpPO3payHOro yaapornpo4yHoro nonukapboHaTa. lop
KPbILKON pacrosioXeHa /uuUeBasl MaHesb, Ha KOTOPOM MpuBEZEHbl OCHOBHblE MapaMeTpbl
CYETUMKA M CXeMa BKJII0UEHMUSA cUeTYMKa B CETb. B nuLeByto naHenb BMOHTUPOBAH 3KpaH AUCMes
W CUTHaNbHbIN CBETOAMO.

KpbillKa cyeTunKa 3aKpensiseTca BUHTaMU, KOTOpble MOryT 6biTb ONJIOMBUPOBaHSbI.

Puc. 3.1 O6bwmin BUA, cHETUYMKA

1
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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 tuna - peMKOMIJIEKT.

MecTta nnomMbuposaHus
Mpu KOHe4YHoW cbopke
nnombamm 3akasuuka.

Puc. 3.2 Bua nocne okoH4YaTeNbHOW CO60PKMN 3aKa3zuyMKOM

CkayaHo c caiita nHTepHeT mMarasuHa https://axiomplus.com.ua/
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3.3. Kopnyc Tpetbero tuna (AN KpenJjeHus Ha onopy).

_____________—————————h—HEEEEEMEEEEEH_ﬁ
MecTa '

naombupoBaHus
N3roToBUTENEM U
npeacTaBuTeNneMm
FocyaapcBeHHOM
MeTpO/0rn4yecKkomn

128

CNnyx6bl

Puc. 3.3 BHewHUn Bna 1 pa3mepbl cyétumka MTX1 B kopniyce 6e3 gucnnes

58

50

50
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3.4. Kopnyc yerBepToro tuna (C BO3MOXXHOCTbIO KperuieHust Ha DIN
penkKy).

Puc. 3.4 BHewHW B1A 1 pa3Mepbl cu4éTumka MTX1 B Kopnyce YeTBEPTOro Tuna

I .
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3.5. MeuyaTHas 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. Konoaka 3a>xumMmoB

Konogka 3aXWMOB M3roToB/€Ha M3 yAapOMpoO4YHOW, OrHEeCTOMKOM mnnaactmaccel (puc. 3.5).
Cunosble 3axuMmbl MMeT aumameTpbl 9 MM. Konogka 3aXMMOB 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

(]
P,
(=]
26
38

4ome. 9 17 | 17

39.6

Puc. 3.5 Konogka 3axmMoB

Homep 3axkuma OnucaHmne HasHauYeHus
1,4 3aXXUMbl MPOBOAOB CO CTOPOHbI CeTU
3,6 3aXUMbl NMPOBOAOB CO CTOPOHbI NOTpebuTens
4,6 3aXUMbl HEWTPabHbIX NPOBOAOB

1
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4. YCTaHOBKa U nNoaKJ/IlouMeHUue CYHEeTYNKOB
4.1. YCTaHOBKA cUeTuYMKa

CyeTunkm MOXHO YyCTaHaBnMBaTb KakK B OTanJuBaeMblX, TaK M B He OTanaMBaembIX
nomeuweHumsax. MNpn 3ToM aonkeH 6biTb obecneveH pabounii Ananal3oH TemnepaTtyp oT - 40°C ao
+60°C. MecCTo yCTaHOBKW AO/IKHO ObITb 3alMLWEHO OT NoNagaHUs Ha CYETUYMKU BOAbI.

CueTunk KpenuTcsa BepTUKanbHO. N9 KpenneHus cyeTdymka npeaHasHayeHbl KPOHLUTENH
KpenaeHns n aBa MOHTAXHbIX OTBEPCTUS, PACNOIOXEHHbIX NOA4 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 cyeTuUMKa NpoM3BOANTCA cneayowmm obpasom:

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

. OTKpYTUTb BUHTbI KPbILKW KOTOAKN 3aXXMMOB N CHSATb KPbILWKY.

. 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
~
©
©
[Tl
5
3
= 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.
* - KPOHLUTENH KpenaeHns HaxoauTcs B npeaenax kopnyca,

** - KPOHLWTEWH BbIABUHYT 3@ Npeaensbl Kopryca.

4.2. YcTaHOBKA CTON160BOro CHETYMnKa

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

Cuétunk kpenutca nmMbo B pas3pbiB HeNTpanbHOro MNpoBoAa Kak MOKasaHO Ha puc. 4.3,
nnbo 3akpennseTcsa Ha kabene nan apyrom noaxoaswem Tpoce (puc. 4.4).

o~ HyneBod npbog
- L}
|

Cnopa i

™~ flumawowas aurug 0.4 kV

®aozobud npbog
d ¥

[

(.
'

=
|

K nompebumenio -
Hroaupofonane npobBoga

Kpenexnbae omBepoemug

iy
i

W:

S
Puc. 4.3 KpenneHwne ctonboBOro cyetymka B pa3pblB HeEMTpasibHOro Kabens
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s HyneBou npBog
ok I 1 L]
|

/ |

\

fumawwas aurus 0,4 kV

1 Pazobui npbog
P - 3
|

HaorupobBarHbe npoboga / '
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Puc. 4.3 Kpennernune ctonboBOro cuetumka K n3o0nnmpoBaHHoMy kabento

4.3. MNMoaknrouvyeHune cyeTumka

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

MpoBoAa K CYETUYMKY HEO6XOAMMO NoAKHYaTb B COOTBETCTBUM CO CXEMOW MOAKOUYEHUS,
npuMBeaeHHOW Ha nuueBon naHenu. CoeauMHUTENbHblE TMpoBoAa BbIGMpalTCA, UCXOAS U3
npeanosiaraeMoro 3HauyeHusl MakCMMasbHOro TOKa 4Yepe3 CYeTYMK. MakcuMManbHO [OMyCTUMBbINA
AnameTp nposoga 6e3 nsonauumn coctasnseTr 7 mm (MakcuManbHoe ceyeHue - 38 mm?).

CxeMa NoAK/IUYEeHMs cUeTUMKA B CETb M306pakeHa Ha puc. 4.4.

]

112]13]4|5]|6

G—I L

Puc. 4.4 Cxema noakato4eHns cHeTYMKa
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5. ONnTMYEeCKMN KOMMYHUKALUMNOHHbIN MHTEepdenc

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

Onsa cBSA3M CO CYETUMKOM MCMOMb3yeTCs CTaHgapTHas onTuUYeckas CYMTbIBAOWAa roJsloBKa
(USB), koTopasi 3akpennsieTcd Ha KpbllwKe Cc4YéTunka 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,
npegHasHayeHHble A7 KOMMYHMKAUWKU CO CYETUMKOM, AOSIKHbI 6biTb OCHALWEHbl CneuuasnbHbIM
MO Matrix AMM, no3BoONSAOWMM BECTU OOMEH AaHHbIMWN.

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 BCTPOEHHOr0 B HEE MarHuTa.

1
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6. Ancnnen

Cuétumkm Tmna MTX1 cHabxXeHbl BCTPOEHHbIMU XUAKOKPUCTAUTMYECKUMN AUCMIIESAMMU.
[aHHble, BbIBOAMMbIE Ha AUCMJIEN B Buae OTAE/bHbIX 3KPaHOB, YKa3bliBalOTCS B KOHPUrypauumm
CYETUMKA WM OTAMYAOTCA AN CYETYMKOB pasHbiX TUMOB. Huxe npmBoaUTCS ONUCaHue
MaKCMMaJsibHO BO3MOXHOIro Habopa gaHHbIX (3KpPaHOB).

6.1. NMopsiaok pa6oTbl

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 3KpaH4’\<7// 3KpaH4'}<7/// 3KpaH4’{ .

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 .

Puc. 6.2 Pabota aucnnes npm MHOrOKpaTHOM HaXaTuUm KHOMKM

Ecnn pene cueTumka BbIKJOYEHO, AWUCNIel paboTaeT HenpepbiBHO, @ Ha 3KpaHe
yKa3blBaeTCA MpUUYMHA OTK/OUYeHUs pene. Oco6eHHOCTM paboTbl AUCMIEs B YC/IOBUSAX KpalHUX
TeMmnepaTyp onucaHbl HUXe (CM. N.7 «PexXuMbl paboTbl CYETUMKAS).

6.2. OKpaHbl

Ovcnnen npeactasnset coboi 8-pas3psaHbin XKXUAKOKPUCTANIMYECKMA MHOAMKATOP, COoAepXalluit
AOMNOSTHUTENbHbIE MH(OPMALMOHHBbIE 3HAKKW, XapaKTepusylowune Tun BbIBOAUMON WHGOpMaLUm
(puc. 6.3).
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MOLLHOCTb

canbao
3Heprvisi peakTuBHas
AnUTenbHOCTbL Andd. Toka TeKyLwmnii Tapud
3HEprvisi aKTUBHas
ANUTENBHOCTb
HeKa4eCcTBEHHOTO UESPRA123 Al A2 A3 A4

HanpsHKEHs: " n "’ " '-‘ 'v' Lv’ '_" m“
LLLLLL LU LAY inue | sepen

U !
HekayecTBEHHOe / |
HanpsbkeHne
cocTosiHMe a3
andd. Tok
pene HenpaBuUnbHOE NOAKIIYEHNE
npeaynpexaeHve no canbao CusTUMKa
npeaynpexaeHue npegynpexaeHue
npeaynpexaeHve rno MoLHOCTU M0 TOK
peaynp Y nocos ¢ HET CUHXPOHM3aLMN BPEMEHM;

ownGKa CUHXPOHWU3ALMN BPEMEHN
npeaynpexaexve n3

LleHTpa

Puc. 6.3a MHdopmMaums, BbiIBOAMMAs Ha aucnsen (Kopnyc nepeoro tuna)

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

NHdopMaunoHHOe none amcnnes pasaeseHo Ha TpU CTPOKMK:
. BepxHasa cTpoka — Bbiuyucrsiemsie rnapametpsi: U, E, S, P, R, A. CTpoka coaepxXuT
TakXe AOMOoSIHUTeNbHble 3Hakn - 1, 2, 3, 4, n ykasatenu gencreytowero tapmuda - Al,
A2, A3, A4 (BuAeH Nulb OAMH U3 yKasaTenen).

. CpenHsas cTtpoka - gaHHble (8 pa3psgoB). CTpoka TaKXe COAEPXWUT 3Haku eguHuy
nsmepenusa - kvarh, kWh, Min, Un.

-
o HuxHasa cTpoka — curHasibHbie (pnarosbie) napametpoi: U, E, S, P, I, ==, «, X, Q,
AT,2, 3.
Mpn nHAKMKaAUMKM MCNOMB3YHTCS TaKXe COYeTaHMS 3HAKOB B CTPOKAX — BEPXHEW WU HUXKHEW.

MMelTCca coYeTaHMs 3HAaKOB HUXHEN CTPOKM C yKasaTenem Tapuda A4.

PacwundpoBka MHGOPMALIMOHHbBIX 3HAKOB AUCMNEA WU 3KpaHbl NpeAcTaBneHa 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 3HavYeHNs

Uil 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. a3Hepruu 3a nepuoal XXXXXX. XX kWh
SPA Makc. aKkTMBHas MOLLHOCTb 3a r1ep1os aHaamn3a® XX. XXX kW
PA CyMMapHasi no BceM (pasaM aKTMBHasi MOLLHOCTb XX. XXX kW
A DHeprua akTUBHasi CyMMapHast
A1l 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

!~ nepuoa: cyTkun, Hegens, mecsu;

- nepuoa aHanusa (npeacrtaBnsieT cobon COBOKYMHOCTb MHTEPBANIOB YCPeAHEHUs): CYTKW;
Heaens; mecsau. MHTepBan ycpeaHeHus, MuH: 1 ... 63
HuxHas 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 MpeaynpexaeHus no canbao

S A4 BkntoueHune A4 canbao

S == OTK0YEeHME Mo canbao

P MpeaynpexxaeHns No MOLLHOCTH

P A4 BknoyeHue A4 nNo MOLLHOCTH

P == OTK/IH0OYEHME MO MOLHOCTH

z MpeaynpexaeHne no Toky (neperpyska)
. z OTKNIOYEHME MO TOKY
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MpeaynpexaeHue un3 LleHTpa

1A4 BrkntoueHne A4 us LleHTpa

! =t/ OTkntoyeHne us LeHTpa

- CocTtosiHue pene (Hannuune 3Haka 03HayaeT OTK/OYEHME)

® HeT cnHxpoHun3aumn BpemeHun. Owmnbka CMHXpOHM3aLUMM BPEMEHU
Mpuopurer
Hunzknii CpegHni Bbicokni KommenTapuii
npeaynpexaeHve BK/lOYeHne A4 OTK/IIOYEHMEe
E - E == Mo andd. Toky
U - U "= [To HekayecTBEHHOMY HanpsXeHUo
: - 2 P Mo Toky
S S A4 S == Mo canbao
P P A4 P == Mo MowHoCTH
1 1A4 | =t/ M3 LeHTpa

T CMbIC/T MOKa3aHumn CyHeTYMKa, BbIBOANMbIX
A

2 A3
MINOCor,,
L D300

S !

B cpe,quM CTpOKE AaHHbIX, HanpuMep 3KpaH

BbIBOAUT 3HayeHne noTpebneHHoW akTuBHOW 3Heprun (7095.86 kWh) no tapudy A2.

3TOM!:

o B AaHHbIVi MOMeHT noTpebnieHne aHeprnm BeaeTcs no Tapudy A3;
. CueTumk npegynpexgaeTt notpeburtensa o canbgo — S;
. LleHTp npeaynpexaaeTt notpebutens - I.

CoyeTaHunsl 3HAKOB HWXXHEN CTPOKW BbIBOASITCA Ha AMCMNEN B COOTBETCTBUM C MpaBuioM: ¢narm
6onee BbICOKOro npmoputetTa oTMeHsaT dnarn 6onee HM3Koro npuoputeta (Tabn. 6.3).
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7. Pe>kuMbl paboTbl cyueTumnka

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

7.1. OG6bIYHbIN peXXxuMm

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. DKCTpeManbHbii pexum (neperpeB WM nepeoxsiakaeHue
cyeTyMKa)

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

o CBeToAMoA4 Ha NMLEBOM MaHennm MuUraer C 4acTOTOM, MPOMOPLMOHANbHOM MOLHOCTMU
notpebnexus,

. 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
BKJ/1IOYAETCH NPM HaXaTUKM Ha KHOMKY yrnpaBJieHusl.

B sToM cnyuyae o paboTe cyeTunka CUrHaaM3MpyeT TONbKO CBETOAMOA.

7.3. ABapwuiiHbin (NpeaesnibHbIN) pPeXxuMm

Mpn aBapuiiHOM pexnme paboTbl OTK/KOYAETCs pene CcYéTymka, TO eCTb OTCYTCTByeT
HanpsbkeHMe B uenu notpebutens. CYETUMK UMEET BO3MOXHOCTb OTK/UUTL MoTpebutens oT
CeTn No NMpuUYMHaM ykKasaHHbIM 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. lencTBUSA CYETUMKA B aBAapUMHOM peXXuUMe NpU 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, MOKa3sbiBas 4TO
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 A0MYCTUMON BHYTPEHHEN TEMNEepaTypbl.
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KoHTakTHas nHdopMaums:

OO0 "TenekoMMyHUKALNOHHbIE TEXHOSOrMK"
TamoxeHHasa nnowags 1,
Opecca, 65026, YkpaunHa

Ten. +38 048 7177786
dakc. +38 048 7177777
coT. +380 50 3365521

e-mail vgl@teletec.com.ua
www.teletec.com.ua
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