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1. BBeaeHue

Hactosduwee TexHuyeckoe onucaHue (panee — TO) npegHasHayeHO A9 U3YYeHMS MPUHLUMNOB
(YHKUMOHMPOBAHUS, TEXHUYECKMX XapaKTepPUCTUK W nopsakKa 3KCcrnjayaTauum rpynnbl CYETYMKOB
3N1eKTPUYEeCKon 3sHeprum o060pyaoBaHHbIX pas3iMYHbIMM  TMNaMu UMPpPOBLIX WHTepdencoB ans
OpraHusaunm ANCTaHUMOHHOro obmMeHa AaHHbIMM B cocTaBe ACKY2.

CUyéTunkn npeacrtaBnsioT Cob60l MHTEeNnNeKTyaslbHble MUKPOMPOLLECCOPHbIE MHOIOMYHKLMOHANbHbIE
npubopsbl, NpegHa3Ha4YeHHble AN KOHTPOAS U y4éTa noTpebnsieMon aneKTposHeEPrnm.

B cuétumkax npomcxoanTt npeobpasoBaHMe aHaNIOroOBbIX CUFHANOB AATUYMKOB TOKA WU HAMNpsXXeHus B
LM poBble BENMUYMHDBI, HAQ OCHOBAHWM KOTOPbIX BbIYMUCASETCS MOLHOCTb, noTpebnsemas aHeprna u psa
ApYyrvx napameTpoB. Bce AaHHble COXPaHAOTCS B SHEProHe3aBMCMMOM NaMATU CHETUMKOB U MOryT 6bITb
OVNCTaHLUMOHHO cUMTaHbl. B KayecTBe NMHUM CBA3U CO CHETUMKOM MCMNOMb3YyeTCs CUoBasi MarncTpasnb, B
KOTOPOWN CYETUMK yCTaHOB/IeH. CYUETUMKN MOryT cHabXxaTbCsa TakxKe AOMNOSHUTENbHBIMW KaHanaMm CBA3W.

CyéTumkm BXogsAT B ceMencTBo Matrix AMM, Mo3TOMy MOryT 3KCMAyaTUMpOBaTbCs JIMWb B COCTaBe
CUCTEMbl COBMECTHO C APYIMMN YCTPONCTBAMM U KOMMNOHEHTaMM.

1.1. Ha3HaueHue

CyéTtunkm npegHasHadeHbl ANa  uMHAMBUAYanbHOM paboTbl € KOHEYHbIMW  TpéxdasHbiMuU
notpebutensamMn B anekTpopacnpenenutTenbHbix ceTax 0.4-35 kV. CUéTumku B MOMHOW KOMMAeKTauuu
BbINOMHSAT Cneayrowme oCHoBHble MYHKUMN:

e Begyr aBTOMaTMYeCKMIM MHOroTapudHbin y4é€T notpebnsemonn aktuBHom (A+, A-) wu
peakTuBHOM (R-, R+) 31eKTpoaHepruu.

e [IpenocCctaBnstoT BO3MOXHOCTb  YAaNéHHOro AocTyna K  AaHHbIM, MNOCPeACTBOM
BCTpoeHHoro PLC-mopema, GSM kaHana, RS-485 wvnu AOMOSIHUTENbHOro KaHasa CBs3MU
(paano duaep RF).

e [l03BONAKT AWUCTAaHUMOHHO YynpaBaATb noTpebneHMeM WAM nUTaHWEM  OTAENbHOM
Harpysku C TMOMOLWbK  BCTPOEHHbIX  OTK/OYAKLWNUX pefie:  OCHOBHOIMO  UAn/u
OOMNONHUTENbHOro;

e KoHTponupytoT anddepeHunanbHbii TOK, n1Mb0 m3MepsloT noTpebneHne 3sHeprum,
cooTBeTCTBYlOWEN anddepeHunanbHOMy TOKY.

CuéTtumkn nopaepxusatoT nboii pexum paboTbl: Kak C NpegonsaTon, Tak U B KpeauT. Pexum
paboTbl C npegonnaaTton He TpebyeT yCTaHOBKM B CUYETUMK cCrneumasbHblX KapT — BCA Heobxogwumas
nHdopMauna 06 onnaTe 3N1eKTPOIHEPTrUM NOCTYNAET B CYETUMK NO KaHanaM CBS3U.

CYETUMKM HaKanIMBaloT, XPaHAT U NepeaatoT B LLEHTP MHGPOpMaLMIO:

O no aBapuiiHbIM COCTOSIHUSIM CETY;

O no cobCTBEHHbIM aBapMNHBIM COCTOSIHUAM;

Q nNo AencTBuMsaM noTpebuTens, BeaywMM K HapyLeHMIo A0rosopa C MOCTaBLLMKOM
3N1EeKTPO3HEPIUN.

1.2. HopMaTUBHbIE CCbIJIKM

CyueTunkm COOTBeTCTBerTVTpeﬁoBaHVIFlM TEXHUYECKUX ycnosun TY Y 33.2 - 31506682 - 001 : 2006
«CHYHETYUKWN DNTEKTPUHECKOWU AKTUBHO-PEAKTUBHOW 2SHEPITMK MHOIMOO®YHKUMOHAJIbHBIE TUMA
MTX3. TexHn4yeckme ycnoBus», n cneayrowmm MexayHapoaHbiM U HaUWOHabHbIM CTaHAapTaM:

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)
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LCTY IEC 60521-2001
LCTY IEC 61036-2001

AOCTY IEC 61268-2001
FOCT 12.3.019 -86
CCBT

FOCT 30206-94

FOCT 30207-94
COy-MINE

FOCT P 52320-11

FOCT P 52320-21

FOCT P 52320-22

CYeTUNKN 31EKTPOSHEPIUM MEPEMEHHOIO ToKa Knaccos TodHoctn 0,5; 1 Ta 2;

CUyeTumKKN CTaTMYEeCKNE aKTUBHOM 3HEPIrUM NepeMeHHoro Toka. Knaccel
TOYHOCTK 1 1 2.

CUeTuMKN peakTUBHOWN 3HEPrunN NepeMeHHOro Toka cTaTmyeckume (Knaccos
To4YHOCTU 2 Ta 3);

NcnbiTaHns n namepeHus anektpmyeckme. Obwmne TpebosaHusa 6esonacHocTn

CraTnyeckme CYETYMKN BaTT-4acoB aKTMBHOM BHEPrMM NEepeMeHHOro Toka
(knaccel TouHocTH 0,2S m 0,5S)

CraTnuyeckme CYeTYMKN BaTT-4acoB aKTUBHOW 3HEPrun NepeMeHHoro Toka
(knaccel To4HOCTH 1 1 2)

Mpuka3 MuHUCTepCcTBa TONAMBA N eHepreTukn YkpaunHsl oT 12.07.2005 r. N°
305

AnnapaTtypa Ans U3MepPeHUs 3N1eKTPUYECKOM SHEPTrMM NepeMEHHOro ToKa.
Obwme TpeboBaHnsa UcnbiTaHMa 1 YCNOBUSA UCMbITaHWUA

AnnapaTtypa AN U3MePEHUS 31EKTPUYECKON SHEPIrMN NEPEMEHHOMO TOKA.
YacTHble TpeboBaHusa. CTaTnyeckme cHETYNMKN aKTUBHOM IHEPIUM K1accoB
TOYHOCTU 1 1 2.

AnnapaTtypa ANs U3MepeHUs 3NeKTPUYECKON SHEPrMM NEPEMEHHOro ToKa.
YacTHble TpeboBaHusa. CTaTnyeckme cHeTYMKN aKTUBHOM 3HEPrun KNaccos
To4yHocTn 0,2S n 0,5S

1.3. TexHMUecKue XapaKTepUCTUKU

OCHOBHble TeXHUYEeCKMe XapaKTepPUCTUKU CHETUYMKOB NpeacTaBneHbl B CJ'IeLI,YIOLLI,el;i Tabnnue.

Tabn. 1.1 TexHMYecKne xapakKTepmCcTMKN CYETYMKOB

HaumeHoBaHue EavHNLUbI 3HaueHue
3x220/380
3x230/400
3x240/415
HoMuHanbHoe Hanps)xeHue Y,

3x57,7/100

3*127/220

3*63,5/110
YacroTa cetn H 50+ 2.5

z
60+ 2.5
HOMMHaNbHBLIA TOK
ON9 CH4ETUMKOB MPSIMOro BKIOUEHUS A 5
AN CHETYMKOB TPAHCHOPMATOPHOIO BKIKOYEHUS 5
MakcuManbHbIA TOK:
ANa CHETUYMKOB MPSIMOro BKJIHOYEHUS A 60, 80, 100, 120
AN CHETYMKOB TPAaHCHOPMATOPHOIro BKIKOYEHUS 10
Knacc To4UHOCTM NpyM U3MepeHun akTUBHOW 3Hepruu ansa 1
CYETUYMKOB NMPAMOro BKAOUYEHUs
Knacc To4UHOCTU Npu U3MepeHUn akTUBHOW 3Hepruu ansa 05S
CYETUMKOB TPAaHC(POPMaATOPHOro BKJIIOYEHUA :
Knacc TO4UHOCTM Npu U3MepeHUn peakTMBHOW 3Heprum 2
OCHOBHOW KaHan CBA3U PLC, RF, GSM, TCP/IP,
RS485

[ononHuTenbHbIW KaHaN CBA3WU, OAWH U3 CleAyoLWNX nHdpakpacHbIn NopT,

MMM. BbIXOZ4,
CKopoCTb Nnepeaaum AaHHbIX No LV, n yacrora curHana bps SFSK: 1000
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HanmeHoBaHue EAaHMLbI 3HauyeHue
UMNynbcHbIN BbIXOA ANA CHETYUKOB NPAMOro BKJIIOUYEHUA: _|mp//kkWhh 2000/2000
ONS aKTUBHOM 3HEpruun / peakTUBHOM 3HEPrum Imp/kvar

UMNynbCHbIN BbIXOA ANA CYHETYMKOB TPpaHC(POPMaTOPHOro

BKJIIOYEHMS: mp/kwh 10000/10000
imp/kvarh
AN aKTUBHOM 3HEpruun / peakTUBHOM 3HEPrum
Pa6ounit gnanasoH TeMneparyp °C
ot —40 go +60
Avana3oH TeMnepaTtyp TPaHCNOPTUPOBKMU °C

1.4. CocraB MATRIX AMM

MATRIX AMM BKJ/lOYGeET B CBOW COCTaB 3aBEPLUEHHYK JIMHUIO CYETUYMKOB, a TaKXe JApyroe
obopynoBaHne, Heobxoammoe AnS opraHm3auuMm ydérta noTpebneHns 31eKTPO3HEeprum u KOHTPOss
napamMeTpoB 3/1EKTPUYECKON CEeTU B MarncTpansiX HU3KOro n CpeaHero HanpsKeHus.

Bce cuéTtumkm m obopyposaHme MATRIX AMM coBMeCTUMbl Mexay cobon nmo npoTokosy obmeHa
OaHHbIX U MOTYT UCMO/b30BaTbCA B 3NEKTPUYECKUX CETAX OAHOBPEMEHHO.

KpoMe cuéTtumkoB, npencrasneHHbIX B gaHHoM TO, B coctaB MATRIX AMM BxoauT cregyrouwme

KOMMOHEHTDI:

1.
2.

© 0 NOo W

CueTumkm TpexdasHble TMna MTX1;

MapuwpyTtnsaTtopbl RTR, obecneumBatowime TpaH3uUT, 06MEH U XpaHeHMe AaHHbIX MexXay
cyeTtymkamm n ueHtpom MATRIX AMM;

. YpaneHHble aucnneun, ycTaHaB/MBaeMble OTAENbHO OT CYeTyYMKa B nobom YLI,O6HOM

I'IOTpe6VITeJ'IIO MecTe W noakKal4vaeMble K ceTn nepemeHHoro Toka 0.4 kV ¢ uenbto
LI,Y6J'IM|DOBaHM9| NMOoKa3aHUA CHETYUKA,

LleHTp MATRIX AMM, B KOTOPOM MPOUCXOANT HakormnaeHne n obpaboTka AaHHbIX MO BCEM
notpeburensm;

Pagno-mogynmn MTX IU ZB/P — BHELWHWI MMMYNbCHbINA pagmMo-Moaysb;

Paano-moaynmn MTX IU USB — BHewHun USB paano-moaynb Ang TepMuHana;
MporpammHoe obecneuveHue (aanbuwe MNO) «Matrix AMM» - ana paboTbl ¢ 6330l AaHHbIX;
MO Matrix DR - TepMnHanbHas nporpamMmma ans cbopa AaHHbIX;

. PetpaHcngatop MTX RR — As19 yCUNEHWA CUrHana nepefaymn B 3allyMSIEHHbIX CeTAX

10. NepeHocHoOM TepMUHan cbopa aaHHbIX (Ha 6a3e KIK Pocket PC).

1.5. [JokyMeHTauua

HacTtodwee TO gaBngeTcs 4acTblo KOMMNAEKTa AOKYMEHTOB, pacnpoCTPaHSALWKMXCA HAa CUCTEMY YUéTa
3/1eKTpo3Heprmn Matrix AMM npounsBoacTBa KoMnaHum TeleTec.

B TO npeacraBnieHbl TEXHUYECKOE OMMCaHue, CBeAeHMs O cnocobe m nopsake MoHTaxa, BBoAa B
3KCMn/IyaTaumio n nocnegytowen paborbl cHETUMKOB TpéxdasHbiX Tnna MTX3.

@ BHuMaHue. MNpeactaBneHHas B TO uHdopMauusa MOXeT U3MEHATbCA 6e3 npeayBeaoM/IeHNs B
npouecce COBEpLIEHCTBOBAHUS! CUCTEMbI.
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2. OnncaHue n paboTta CHETUMKOB

B cuétumkax nponcxogmT npeobpasoBaHMe aHaNOroBbIX CUMHANIOB AAaTYMKOB TOKA M HaMpsXeHus B
LMPpoBbIE BENNUYMHDBI, HA OCHOBAHWW KOTOPbIX BbIYMNCASETCS MOLWHOCTb, noTpebnsemas sHeprna u psa
ApYyrMXx napameTpoB. Bce gaHHble COXPaHAOTCS B SHEProHe3aBMCMMOM NAaMATU CYETUYMKOB U MOryT 6bITb
AOVUCTAHUMOHHO CUYMTaHbl. B KayecTBe SIMHUKN CBA3M CO CYETUMKOM MCMOb3YETCA CMNoBas Marmcrpasib, B
KOTOPOW CYETUYMK YCTaHOBJIEH, TO eCcTb PLC kaHan nnbo onumoHanbHO GSM\RS-485\RF kaHan.

2.1. CTpyKTypHas cxeMa u npuHuun paboTbl

CTpyKTypHasi cxeMa CUYéT4YMKa npeactaBnieHa Ha puc. 2.1. Huxe nepedyncneHsl y3nbl, BXoasiline B
COCTaB CUYETUYMKOB, U UX OCHOBHbIE DYHKLMN.

2.1.1. JaTyunkmn

B kauecTBe [AaTUMKOB HAMPSHXXEHUS B CUYETYMKAX MCMOMb3YIOTCA PE3UCTUBHbIE AENUTENN,
Pe3NCTUBHbIE AENUTENMN YMEHbLLAIT BXOAHOE HaNpshKEHWE A0 BENYUHBI, NOAXOASLEN N3MEPUTENBHOWN
cxeMe. [leneHne HanpsXXeHns Npou3BoAUTCS C ONTUMasbHOW IMHENHOCTLIO NMPU MUHUMaNbHOM (ha3oBOM
casure.

[nsa u3MepeHns Toka no Kaxaol dase NnpuMeHeHbl TpaHcdhopMaTopbl TOKa.

2.1.2. bnok nutaHug

Bnok nutaHus cnyxuT ansa npeobpasoBaHUA HaMNpPsXXEHUs CeTU MEepeMEHHOro Toka B MOCTOSHHOE
HanpsikeHne +3V, Heobxoammoe ANA MNUTaHUS KOHTPOJIsiepa, MOCTOSHHOE HanpshkeHne +5V,
Heobxoammoe ansa paboTbl MMKPOCXEM, MOCTOSHHOE HanpsxeHua +36 V, ncnonbsyemoe ans pabotbl LV-
MoAeMa M OTK/YaLWero pene.

2.1.3. N3MepUuTenbHasa 4yacTtb

N3MepuTenbHas YyacTb NocTpoeHa Ha 6ase AUIM D1 v cnyxuT ans:
e lI3MepeHusa CMrHanoB TOKa U HanpshXeHus, NocTynawLwmx oT AaTYMUKOB.

e [loacuyeta noTpebnsseMon 3NEKTPO3HEPIUU.

CurHanbl, nponopuuoHanbHblie NOTpebnseMoMy No Kaxaorn dase ToKy NoCTynaeT OT AaTYMKOB TOKa
Ha BXxoa Current; CcurHasbl NPOMNOPLMOHAsIbHbIE HAMPSXEHUIO Kaxaor (asbl NOCTynarT C pe3UCTUBHbIX
aenvtenen Hanpsi>keHms Ha Bxog Voltage.

2.1.4. KoHTponnep

KoHTponnep D2 BbIMOSHAET cneaytouwme pyHKUMN:
e 3apaer pna AUM uepe3 nocnegoBaTesibHbIM MOPT pexmMm paboTbl U KOI(PDULUMEHTHI
ycuneHums.

o [IpUHMMaET pe3ynbTaThl M3MepeHMVI M pa3MeLllaeT Ux B 3Hepr0HeBaBMCMMOVI naMAaATHn.

e ColepXUT KanmbpoBOYHbIE KOHCTaHTbl. KannMbpoBOYHbIE KOHCTaHTbl MoabupatoTcs npu
N3roTOBJIEHUM CYETYMKA B MpPOLECCe HACTPOKK N He TPebyoT KOPPEKTUPOBKN B TEUEHUE
BCEro cpoka aKcryaTaumm, og4HaKo MOryT 6biTb MPOrpaMMHO U3MEHEHbI.

e lloaaep>xuBaeT CBSA3b Yepes onTonopT.
e T[opaepxusaeT cBA3b Yyepe3 PLC-moaem nnbo paano KaHan CBA3N.
e BbiBOAWUT MHpOpPMaUUIO Ha AMUCMEN.
e YnpaBnseT OCHOBHbIM W AOMO/IHUTENbHbLIM pere.
KoHTponsep nporpaMMUpyeTcs Ha 3Tane U3roToBJ/IeHus.

2.1.5. JononHUTENbHbIN KOMMYHUKAUWMOHHbIN MHTEpdenc

[JononHUTeNbHbIN  KOMMYHWKAUMOHHbIA  MHTepdenc peanm3oBaH Ha 6ase cTaHAapTHOro
ONTMYECKOro ropta W npeAHasHayeH An9 rnapaMeTpusauum WM HenocpeacTBEHHOro AocCTyrna K
cyeTumnky. [JoCTyn K NopTy 3aluuLLeH naponeM corniacHo anroputmy AES128.
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2.1.6. DHeproHesaBncumas namsaTb

DHeproHesaBMcuMMasl NaMaTb  NpeAHa3HayeHa ANd  XpPaHeHWs  pe3ynbTaToB  U3MepeHuii
3/IEKTPO3HEPIUN, KaNMBPOBOUYHbIX KO3(MDOULMEHTOB CUETUMKA W €ero KoHdwurypaummn. B cnydae
nponagaHus U BOCCTAHOBJ/IEHUS HaMNPSXXEHUS MUKPOKOHTPOJIJIEP CUMTbIBAET HEOBXOANUMYIO MHMOPMALIMIO
N3 NamsTu.

2.1.7.Power Line — moaem (PLC moaem)

Mopem aBnsdeTcs OAHUM M3 KOMMYHMKAUMOHHBLIX WHTEpdPEencoB W npeaHasHavyeH Ans CBSA3M
cyeTuMka C Mapuwpytusatopom, nmbo Apyrumum ycTponcTtesamum, 060pyAO0BaHHBIMW AHANOMMYHBLIMU
MoAeMaMy, B TOM 4yucie C KoMnbioTepoM. CBsA3b ocylwecTenserca no marmctpanu 0.4 kV (Power Line).
PLC-moaeMm o6nagaer BO3MOXHOCTbIO, KakK nMpueMa, TaK W nepefadn JAdaHHbIX, 4YTO TMO3BoOssSeT
NCNoNb30BaTb CYETUMK B KayecCTBe peTpaHCcnaTopa B AJIMHHbLIX U pa3BeTBAeHHbIX PL-Maructpansax.

YacTtoTHbI AMana3oH U MeToA MOAYNALUM.

Mopoem paboTaeT B AManasoHe 4acTtoT oT 72 ao 88 kly. B 3TOM agmanasoHe peanuM3oBaHO Tpu
KaHana CBA3M C YaCTOTHOM Mogynsaumen ¢ 6utoson ckopocTtbto — 1000 boga:

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

NMpném m nepenavya AaHHbIX.

Mogem paboTaeT B nonyaynaekCcHoM pexume. MNpuHuMalowas 4actb Mogema NpocnylmBaeT BCe
TP KaHana OAHOBpPEMEHHO M, ecnn MHdopMauus NosSBUTCA B SO60OM M3 KaHanoB, BbIMOSHSAETCA eé
MPUEM.

Mepepatowas 4acTb MOAEMA CaMOCTOSTENIbHO BblOMpaeT, Mo KakoMy M3 TpPEX KaHanoB cneayet
HaumHaTb nepepadvy. Kputepuem BbibOopa KaHana £BASETCHS MUWHMMaNbHbI  YpPOBEHb MOMeEX,
Habnopaemblli B KaHane B TedyeHWe HEeCKONbKMX CeKyHA HenocpeacTBeHHO nepen nepegadei. Mo
OKOHYaHuM Nepenauym 610ka MoAeEM aBTOMATMYECKM NEPEKII0YAETCs B peXMM Nprnéma.

YpoBeHb nepegaBaemMoro curHana — 1,5 B gencreyrowee 3Ha4yeHNne Ha 3KBMBAJIEHTHON Harpy3ke
5 Owm.

YyBCTBUTENbHOCTb NpueMHunka 0,1 mB

CUHXpOHM3aumA.

MoaeM B KayecTBe BHELWHEro OMNopHOro konebaHus AN CUHXPOHU3ALMK MUCMONb3yeT CeTeBoe
HanpsiXeHne nepeMeHHoro Toka 220B.

MomexoycTounBoe KogMpoBaHUe.

Moaem nepenaét nHdopmaumnto 6n1okamm no 32 6anTa AaHHbIX 3aWUWEHHBIMU MOMEXO0YCTONYMBbLIM
KOAOM C uCnpaBneHueM owmnboK M KOHTPOJIbHOM cyMmMmon B 16 6uT gnuHon. KoanpoBaHme no3BonsieT
ncnpaeutb Ao 7,7% owwunbok. Ecnn BCE owmnbkm B 6N0Ke McnpaBuTb He yaaeTcs, To owubka 6noka
bynet obHapy>XeHa KOHTPOSIbHON CYyMMOW.

2.1.8. Paguomoaynb (onuus)

Moaynb npegHasHayeH ANS CHATUSA TeKyLMX nokasaHun npnbopoB yuyeTa 3NeKTPOSHEprun u
nepegayMm y4deTHbIX [OaHHbIX Ha ycTpouctBa cbopa w nepegaum gdaHHbix (ganee-YCMNA) c
ncnonb3oBaHueMm craHgapTa 6ecnpoBogHon cBaA3n IEEE802.15.4 Zigbee Ha wuactote 2,4 [Tu.
PagnokaHan nepepayu gaHHbiX 3awudpoBaH anroputMoMm AES128 c uenbto 6e30macHOCTM nepegauyun
YUYETHbIX AAaHHbIX aBOHEHTOB M 3alWMTbl OT HECAHKLMOHWUPOBAHHOIO BMELWATEbCTBA.

TexHU4YecKne XxapakTepucTukm Mmoaynsa:

En. |[3HavyeHusa TexHu4eckux
HanmeHoBaHWe napamMeTpa

U3M. XapaKTEPUCTUK

OanbHocTb cBs3u ¢ YCI npun yCTaHOBKE Ha OTKPbITON MECTHOCTH,
* M 100

MakKc.
JdanbHocTb cBs3n ¢ YCIMJ npun yCTaHOBKE BHYTPU NMOMELEHWNI, MaKc.* M 20
KoMMYHMKaUMOHHbIN nHTepdgeinc obmeHa ¢ YCNA 2,4 Tu (IEEE802.15.4)
BbIxoAHas MOLLHOCTb NnepejaTyuka, Makc. mw 5
CKOpOCTb nepefiayun AaHHbIX bps 9600
KonnyecTtso napansenbHbiX KaHaloB 16
YyBCTBUTE/IbHOCTb NPUEMHMKA dBm -96
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MpuMmeyaHue: *- peanbHas A[ajJibHOCTb CBA3WM MNpWU ycTaHoBKe npubopa ydyeTa BHYTPM MNOMeELeHUs
3aBUCUT OT KOHCTPYKLUMM W MaTepuasia COOPYXEHMUsl, a TakKxKe MecCTa YCTaHOBKM MOAYAS M MOXET
BapbMpPOBaTbCHA B MEHbLUYIO CTOPOHY.

YCTpPOMACTBO OCyLUecTBNAeT:

- cbop yyeTHbIX AaHHbIX C MpUBOPOB yyeTa;

CYMMMpOBaHME TEKYLLMX NpUpaLLEHUNA;

nepefavy TEKYLWMX yYeTHbIX AaHHbIX npmubopa y4yeTta Ha YCIMA;

napameTpusaumio npmbopa yyeta no paamo KaHany;

yrnpaBnieHne BCTPOEHHbIM CUSI0BbIM perne;

NOCTPOEHME CEeTU C BO3MOXHOCTbIO peTpaHCasaumn (40 7M1 YpOBHEN).

YCTpPONCTBO MnpeacTaBnsier Cobol 3/1eKTPOHHbIA MOAY/b, YCTaHaB/MBAEMbIA Ha MaTEpPUHCKOM nnaTte
npubopa yuera.

Moaynb uMeeT MexaHW3M CaMOKOHTPOJIS — MpPOBEpPKY KOHTPOJSIbHOMW CyMMbl MakeTa, 3TO
rapaHTUpyeT LenoCTHOCTb NepeAaHHOro naketa n yckopset obWwui npouecc nepegayn.
JinyeH3npoBaHue.

OnanasoH uvacTtoTr 2,4 [Tu npu yKa3aHHOW BbIXOAHOW MOLWHOCTM nepedaTymka He Tpebyert
nony4veHms nuueHsmn* nnbo npeanonaraeT ynpoLweHHbIN MEXaHU3M JINLEH3NPOBAHMS.

MocTtpoeHune ceTn.

Mpwn nocTpoeHun cetn, ncnonb3yeTcs npuHumMn Master — Slave (Beaywinii - Beaombin). Ha cxeme
nokasaH NMpuMep MNOCTPOEHUSA CeTu, MpPU YCAO0BWUM, YTO MacTepoM BbicTynaet YCMNJ poytep. lNepBbii
YPOBEHb peTpaHCisumMn — Hynesoh: master-Poytep u 16 slaves-pagunomoaynein. Kaxabil n3 16tm
pagvomMoaysiein MoXeT BbiCTynaTtb B poan master (Beaywero) ans 16Tu Apyrmx TOYeK M TakK dasiee Ha
KaXA0M ypOBHe peTpaHCcnaunm. MakcuManbHOe KOAMYeCTBO YCTPOWCTB, KOTOpPOEe MOXeT 06CnyXuTb
poyTep — 1792uwWrT.

0 ypoBeHb 1 ypoBeHb 2 ypoBeHb
Q | [®) | ®0
O O Q : ° @) @ OO : “ o “
\aste, @  wast wastay
O @ ——1T—%—@ ©° | o o
o - ® ®
O @ O o ) 9) ® () P o ®
O O o slave
)

@O

CUETUMK C
paano Moaynem

I
I
| slave
O
I
I
I
I

Puc. 2.1 MNpumep peTpaHcNauuMm Npyv NOCTPOEHUN CETU

2.1.9. GSM MOAayJ1b (Oonuuns)

Cuyetunk MTX, o0b6opyaoBaHHbLIN BCTPOEHHbIM GSM-MoAy/fieM, WUCNOAb3yeTCca ASS OpraHm3auuu
AOUCTAHUMOHHOro obMeHa pAaHHbiMM (cbopa y4eTHbIX AaHHbIX, AUCTAHUMOHHOIO KOHMUrypmpoBaHus
cyeTyMKa, BblYUTKM XypHana cobbiTnii 1 apxneoB) c cepeepoM ACKYD no kaHany GSM.

dakTnyeckm cyetdynk MTX ¢ GSM-moayneMm nMOJSIHOCTbIO 3aMeHsieT KOMMAeKT o06opyaoBaHus
nokanbHoro cébopa n ob6paboTkm adaHHbIX (JIOCOA) wn npepgHasHadeH ANs YCTAHOBKW Yy yAasleHHbIX
aboHeHTOB, MMeLWNX 04HY rpaHmuy 6anaHCcoBOW NMPUMHAAEXHOCTU UM Ha 06beKTax C OrpaHMYEHHbIM

1
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WA 3aTPyAHEHHbIM AOCTYNOM ANna nepcoHasna aboHeHTa M perMoHasbHOM 3HEpPronoCTaBISOLWEN
komnaHum (Hanpumep: A3C u A3K, 6asoBble CcTaHUMM onepaTopoB coTtoBor cBaA3u, T wn TC
SHEProKoMmnaHumm u T.1.).

GSM-Moaynb npegHasHadeH ansa 6ecnpoBogHoro obmeHa AaHHbIMM CO CYETUYMKOM, WUCNOMb3YS
kaHan GSM Ha ckopocTtn 9600 kbps. Moaynb yctaHaBAMBaeTCs B CreumanbHbll OTCEK M AOCTYN K HEMY
orpaHuyeH nnomMbamu 3sHEpPronocTaBnsAOWEN KOMMaHuUKW, €Ccnn Todka ydyeTa — KOoMMepyeckas Wam
naombonn aboHeHTa, ecnm To4yka ydyeTa - TexHuuyeckas. [OepxaTtenb SIM-kapTbl BblHECEH B 3TOT Xe
cneunanbHblii OTCEK.

B cneumanbHOM oTceke Ass AOMOJHUTENbHbIX Mogynen (Mnbo Ha KIIEMMHUKE - onunus) yCTaHOBNEH
CTaHAapTHbI SMA-pa3beM Ana MNOAK/IHYEHUS YCUNEHHOW BbIHOCHOM (A0 3 MeTpoB) «T»-o6pasHomn
@HTEHHbI MW WTbIPEBOM Ha MAarHUTHOM KperneHuu.

Mpn ncnonb3oBaHMK cyeTymkoB ¢ GSM-moayneM, gaHHble C Npubopa MAYT HanpsiMylo Ha cepsep,
obopypoBaHHbIn GSM MogeMoM. Ha cepBepe Tak e MOXHO BbibpaTb TN onpoca TakKnx CHETYNKOB:

a) onepatMBHbIN — (PY4YHOM) C NOJy4YeHMEM BCexX MoKasaHui npubopa Ha AaHHbIE MOMEHT
BPEMEHMU;
6) aBTOMaTuM4yeckMm — OMpoC MO MNOArOTOB/IEHHOMY MNO/b30BaTENEM paACNMCaHUIO OCHOBHbIX

napameTpoB npubopa (HakonieHHas akTMBHas\peakTMBHas SHEPrus, CYyTOYHbIN apXUB AaHHbIX U T.4.)
YcTaHOBKa KapToO4kKu M Ha4dano paborbi:
Mepen yctaHoOBKOM SIM-KapTbl B CHETUYMK HYXHO y6eaAnTbCs 4To:
- Ha KapTe AeakKTMBUpoOBaH 3anpoc PIN-koaa,
- KapTouKa noAanumcaHa Ha ycnyru «nepegada gaHHbix GSM» (GSM Data Transfer)

Mocne ycTaHOBKM KapTbl M Nodade NMTaAHUS Ha CYETYMK, OH byaeT moctyneH ans cepsepa ACKYD
nocne perucrpaumm B CETU B TEUEHNE 2 MUH.

MHuumaTneBa onpoca cyeTymka MpUHALIEXUT CcepBepy, Ha KOTOPOM O6bIYHO WUCMONb3yeTcs nakeT
CcBA3M «be3nMMuTHbIN». TakmuMm obpa3oM, onnarta yciyr COTOBOW CBSA3M CO cyeTymkoM ¢ GSM-moaynem
CBOANTCSA K aBbOHEHTCKOM nfaTe 3a YCTaHOBJ/IEHHYI0 B cyeTumk SIM-kapTy.

BAXKHO!

MeTponormyeckas aTtrectaums cdetumka MTX3 co BCTpoeHHbIM GSM-moaynem He Tpebyetcsa, T.K.
CUETUYUNKHN npoxoaat  100% rocyaapCcTBEHHYO  MOBEpPKY  Ha npeanpuaTumM-nponssogutene
(Me>xnoBepo4Hblii MHTepBan — 16 nert) u o6MeH AaHHbIMK C cepBepoM ACKY3 ocyuiecTBnasieTcss Mo
CTaHAapTM30BaHHOMY UmdpoBoMy KaHany GSM.

Jlobon cuetunk MTX3, kpome ucrnonHenu ¢ DLMS/COSEM, MoxeT 6biTb 060pyn0oBaH BCTPOEHHbIM
GSM-moayneMm. NMpuMep 0603HaUYEHNs CYETUMKA NpPU 3aKa3de - MTX3 XXX.XX.Xxx-GO4.
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2.1.10. MACTEP-CHETYUK (MUHN N MUKPO ACKY3, NOCOL4)

MacTtep-cyeTtunk MTX3 (panee nmo TekCTy — Mactep) — 3TO creumasnbHOEe WUCMOJSIHEHME CYETYMKa,
npeaHasHadyeHHoe Ans nocTtpoeHnss Ha 6ase cuetumkoB MTX1 m MTX3 ACKYD ¢ BO3MOXHOCTbIO
opraHumsaumnm o 40 To4yek yyeTta 6e3 MCMOAb30BaHMSA AOMNONHUTENbHbIX KOMMYHMKALUMOHHBLIX YCTPOWUCTB,
npeobpasoBaTtenieir MHTEPHENCOB M pPasIMUHbLIX YCTPOUCTB cbopa-o6paboTkm paHHbIX. B Mactepe
KOHCTPYKTUBHO MpeayCMOTpeHbl OAHOBPEMEHHO ABa 6ecnpoBogHbIX UMPpPOBbIX WHTepdelica:
BCTPOEeHHbIN GSM moaynb, RF moaynb. Mogynb GSM Mcnonb3yeTcs Kak KaHan CBSA3W BepXHero ypoBHS
(cepBep ACKYD - Mactep), RF Moaynb MCNoNb3yeTcs B KadecTBe KaHana CBS3M HUXXHEro YpOBHS
(MacTtep — CHYETUYUKUN-KIINEHTDI).

TpaHcdhopMaTopHasa NoACTaHLUSA

>_

GSM | kaHan RF kanan MTX 3
YW\ & MTX 3

K notpebutento

RF
Matrix MTX 3
AMM < GSM\RF
CepBep (BBOAHOM) >_
BA MTX 3
0o 50M. RF
R (00 o ° B npegenax Tr1

Puc.

2.1a Cxema pabotbl Mactep GSM\RF cuetumnka n 6ecnposogHon Mukpo ACKY3

Bce Toukn ydyeTta nogobHom ACKY3 aosmxHbl HAXOAUTbLCA B npegenax paguvyca AENCTBUS pagmoceTu
RF-mMoaynen. TakmMm obpa3oM, npu paspaboTtke npoekta noaobHon ACKYD HeobxoAuMMO yuuTbiBaTb
PacCTOSHUS MeXAy TOUYKaMM ydeTa, XapaKTepuCTUKN MOMELEHW, WNTOBOro o60pyaoBaHmsa U KadecTBo
nokpbITUa GSM.

MonobHoe pelweHne pekoMeHAYeTCSs MNpPUMEHATb ANA  YAaNeHHbIX KOMMaKTHbIX O06beKToB C
HECKONIbKMMKW TOYKaMW ydeTa. (Hanpumep, TpaHcdhopMmaTopHas noactaHums). lMpu aToMm ana obmeHa
AaHHbIMKN Mexay cepBepoM ACKYD n ToukaMun yyeTa MCNosb3yeTcss eAMHCTBEHHbIN naaTHbin GSM kaHan
(ogHa SIM-kapTa).

ObMeH gaHHbIMM Mexay MacTepoM W K/MEHTaMu OCYLLeCTBASETCA C MCNOSb30BaHUEM ABYX CXEM
opraHmsaumm CeTu: <«3Be3[a» WIN <«TOYKa-TOUKa» W <«aBTOMaTMyeckoe MOCTpOeHue cetn ¢
peTpaHcaaumen» (4o 4-x yposHen). NapameTpbl RF MoAyns COOTBETCTBYIOT ONMcaHuio B nn. 2.1.8.

BAXXHO!

MeTponormnyeckass attectauma ACKYD ¢ ucnonb3oBaHueM MacTtep-cyeTynkoB MTX3 U KIAMEHT-
cyeTymkos MTX1 u MTX3 MOXeT He NpoBOAUTLCA WM MPOBOAUTCHA MO YMNPOLEHHOW CXeMe, T.K. BCe
KoMroHeHTbl ACKY3 npoxoaat 100% rocyaapCTBEHHYHO MNOBEPKY Ha NpeanpusaTUM-npousBoauTene
(Me>xnoBepoUYHbIA MHTEpBan — 16 nert) n obMeH AaHHbIMU BHYTPU CUCTEMbI OCYLLECTBASETCS Mo
CTaHAapTM30BaHHbIM LM@PPOBLIM MHTEpdENCcaM.

1 10



Telecommunication Technologies

Jlobon cyetumk MTX3 kpome mncnoaHeHmim ¢ DLMS/COSEM moxeT BbICTynaTb B Ka4decTBe MacTtepa.
Mpumep o603HaveHUss MacTep-cyeTumKa npm 3akase - MTX3 xx.xx.xxx-GR4

2.1.11. [Aucnnen

OAHOCTPOYHDIN C AONOSHUTENBHBIMW 3HAKAMU XUAKOKPUCTANIMYECKUI gucnnen npeaHasHavyeH ans
BU3yanusauum notpebutenbckor nHdopmaymu.

2.1.12. NMnynbCHas nHamkKaums

Cuétunk obopynoBaH ABYMS CUrHasbHbIMKW CBETOAMOAAMM ANS aKTUBHOW 3HEPrnmM M peakTUBHOM
3Heprunun. CBeToanoabl BbiBEAEHbI HA NMLEBYIO NMaHesb CHETUYMKA M 3aXKMraloTCsa C YacTOTOW YKa3aHHOW B
Tabn. 1.1. Takxe cyeTumk TMnNa MTX3 obopyaoBaH 3/1eKTPUYECKMM MMMYNbCHBbIM BbIXOA40M.

2.1.13. [datuuk anddepeHumanbHOro Toka

[laTunk npegHasHayeH A4ns U3MepeHust pa3HOCTU TOKOB B (ha3HbIX U HEWTpPasbHOM npoBoaax. Ecnu
3Ta PpasHOCTb MpEeBbIAET HEKOTOPYl npeAesbHYl BEMUYMHY, KOHTPOSIEp MOXET C MOMOLLbH
OTKJII0YAIOLLLErO pesie OTKIIUUTb NOTPEBUTENS OT CETH.

2.1.14. CxeMa nsMepeHusa auddepeHumanbHOro Toka

CxeMa npefiHasHayeHa AN NPeUn3MOHHOIO U3MEPEHUS PAa3HOCTU TOKOB B (hasHbIX M HEWTpPANbHOM
npoBoaax. 3HayeHne anddepeHunanbHOro TOKa WUCMOMb3YEeTC KOHTPOIIEPOM  ANS  BblUUCIEHUS
COOTBETCTBYHOLLEr0 NOTpebIeHNs SHEPIUN.

Ecnn aTa pasHOCTb TOKOB MpEBbLIWAET HEKOTOPYI MpeaesibHYK BeSMYMHY, KOHTPOJIJIEP MOXET C
MOMOLLbIO OTKJIIOYAOLWEro pesne oTKIYNTb NoTpebuTens oT CeTu.

2.1.15. KHonka ynpasiieHus

KHonka ynpasneHus npeaHasHadeHa ANg BKJOUYEHUs (I'IpOJ'IMCTbIBaHVIH) auncnnesa n BKIKYEHUSA
OCHOBHOIO p€erfie CHETUYMKaA.

2.1.16. Otknovatollee pene 0OCHoBHoe (TONbKO Y CHETUYMKOB MPSAMOro BKAOUEHUS)

Pene npegHasHayeHO ANns OTKAOYEHUS noTpebutens oT cetTwn. [pu 3TOM caM CYETUYMK OCTaéTcs
NOAK/IOYEHHDBIM K HamnpsXeHWo W npoaoskaeT wTaTHyo paboTy. Pene ynpaBnsetcs KOHTPONEPOM,
KOTOpPbIA NPUHMMAET peweHne 06 OTKAKYeHMN noTpebutens B 3aBUCMMOCTU MHDOPMaALMK, 3aHECEHHOM
B KoHburypaumto  cyétumka. lloaknodeHne noTpebuTens OCyLLeCcTBASeTCS BPYYHYHO C MOMOLLbIO
KHOMKWM WAM No KoMaHae u3 ueHTpa. [logknaoyeHne BO3MOXHO JfvWb MpU OTCYTCTBUM MPUYUMH,
BbI3BaBLUNX OTKJIOYEHME.

Pene HopManbHO 3aMKHYTO.

2.1.17. [aTuyuk TemMnepaTypbl

[aTunk TemMnepaTypbl NpeAHa3HauYeH A4ss KOHTPOSS BHYTPEeHHEeN TeMnepaTypbl CYETUMKA U BCTPOEH B
KOHTpO/Eep.

2.1.18. Yachbl peanbHoOro BpeMeHu n paboTa oT 6aTapeu

B cyeTumk BCTpPOEHbI Yacbl peasibHOr0 BpPEMEHU, MOAAEPXKMBAOWMNE X04 YAacoB MPU BbIKIHOYEHHOM
nuTaHmn oT 6GaTaperkn. Yacbl [alT BO3MOXHOCTb paboTaTb aBTOHOMHO OT CUCTEMblI C TMOJIHbIM
cobnogeHnem TapudHbIX HAaCTPOeK U CMHXpOHM3auuen ¢ cepeepom Matrix AMM. Bpems paboTbl Yacos
oT 6aTapeliku Npmn OoTCYTCTBMU NUTaHUS — 6 net.
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3. KOHCTpYKLUMA CYETUMKOB

3.1. Kopnyc

CuyéTunk noMelWeéH B KOpPMyc, nMokKasaHHblil Ha pwuc. 3.1. Kopnyc npeacrasnser coboii
MPSIMOYrOJIbHYO MJIaCTMACcCoBYl0 KOpobky. Kopobka MMeeT Tpexmno3ULMOHHbIN KPOHLUTENH KpernjeHus
cyétumka n kpenex DIN periky.

KpbllwKka CYETYMKA M3roTOBEHA M3 MPO3padHOro yAaponpo4vyHOro nonvkapboHaTa. Mo KpbiWKOn
pacnosoxeHa nuueBas naHenb (MpunoxeHue A), Ha KOTOpPOM NpuBeAEeHbl OCHOBHble MapaMeTpbl
c4yéTymka. B nMueByo NaHeNb BMOHTUPOBAH 3KpaH AMUCNNes U CUrHasbHble CBETOAMOAbI.

B Kopnyce ycTaHOB/IEHa TakXe K/ieMMHasa Konoaka.

KpblWwKky CcUYéTunmka W KINEMMHOMW KOMOAKM 3aKpennstTCcs BWHTaAMU, KOTopble MOrytT 6biTb
onnoMbupoBaHhbl.

190 89

N

- | ©9 )
0o S -

% N \‘k_,/

287

150
165

3.2. MeyaTHasa nnarta

DNEeKTPOHHblE KOMMOHEHTbI, COCTaBnslolmne CUYETUMK, MOMELLEeHbl Ha OAHY MedvyaTHyk nnaTty. Ha
nnate yCTaHOBJIEHbI TaKXe AOUCNAen U CurHalbHble cBeToamoAbl. Bce BHewHWe coegvHeHMs nnathl
BbiBE€AEHbLI Ha KIIEMMHYIO KO/104KY.
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3.3. KnemMMHas konogka

KnemMMHas Konoaka W3roToBfieHa W3 yAaponpo4YHOM, OrHeCcToMKkon nnactmaccel (puc. 3.2 a, 6).
KnemMMHasa konogka 3akpbiBaeTCs MpO3payvyHOM MIacTMaACCOBOM KPbILWKOW, BUHTbI KOTOPOM MOryT ObITb
onsioMbupoBaHbI.

Puc. 3.1 a, 6. BHewHnin Bua, rabaputHbie pa3Mepbl, HA3Ha4YeHNE KOHTAKTOB.
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HomMmep 3a)>kuma
Ha pUCYHKe HasHaueHue
1, 3 (L1)
5, 6 (L2) BXoAHbIE N BbIXOAHbIE 3aXWUMbl a3HbIX NPOBOAOB
7,9 (L3)
10, 12 BxoaHOM 1 BbIXOAHOWM 3@)XMM HENTPaNbHOro NpoBoaa
2,4,8,11 3axumbl Luenen Hanpsixexnus L1, L2, L3, N
13 Ethernet \ RS-485
14 Pene ynpaBneHus BHEWHEN HArpy3Kon
15 [aTumK BCKPbITUS KNEMMHOW KpPbILLKK
16 MMnynbcHble Bbixoabl (A+A-R+R-)
17 MoaknoyeHne BHeEWHero nutaHma 128
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4. YCTaHOBKa U NoAKJ/IlOYMEeHUe CYHETYNKOB

4.1. YcTaHOBKA CUYETUYMKA

CUETUMKM MOXHO yCTaHaBnMBaTb KakK B OTar/IMBaeMblX, Tak U B He OTan/JMBaeMblX MOMELLEHUSX.
Mpu 3TOM ponxeH 6bITb obecnedeH pabounii auana3oH TemnepaTyp oT - 40°C go +60°C. Mecto
YCTaHOBKMW AO/HKHO 6bITh 3alMLLEHO OT NonagaHnsa Ha CYETUYMKN BOAbI.

CUéTumk KpenuTtcs BepTUKanbHO. [Ns KpenneHus CcYETYMKa MWCMNO/b3YKTCS €ro KpOHLITEMNH
kpennaeHnsa (4) n aBa MOHTaxHbIX oTBepcTMs (10), pacrnosiIoXXeHHbIX MOA KPbILWKOW KOMOAKWN 3a>XWUMOB
(cornacHo puc. 3.1).

@ MpuMmeuyaHme. KpoHWwTenH cyéTumka MoXeT 6biTb BbIABMHYT 3a npegenbl Kopobku ans 6onee

yA06HOro ncnonb3osaHus, MM60 HAXOAUTLCS B npeaenax Kopobku Ansa 3aTtpyaHeHus AocTyna K
MecTy KkpenneHms cuyétumka wn bonbwer 6esonacHocTM. B cBA3M C 3TUM uMeeTCca Tpwu
YCTaHOBOYHbIX pa3Mepa, yKa3aHHbIX Ha puc. 3.1.

Mepen yCTaHOBKOW BWHTbI KPbILWKW KOMOAKN 3aXUMOB HE0bX0AMMO OTKPYTUTb U KPbIWKY CHATb.
3aTteM, Ha naHenu, npeaHasHa4YeHHOM ANs YCTAHOBKM CYETYMKA, HeobXxoAMMO B COOTBETCTBYHOLUMX
MecTtax (cornacHo puc. 3.1) npocBepanTb OTBEPCTUS AMaMeTpPOM 6.2 mm, U MPUKPENUTb CYETUYMK K
naHenu BUHTaMU U raikamun, BXoAALWMMU B KOMMEKT NOCTaBKM CUYETUMKA.

Puc. 4.1. Cxema oTBepCTUIA ANS KpenneHns cYéTumka

4.2. MoaknuyYeHune CHETUUKA

MpoBoaa K CYHETUMKY MOAKIOYATb B COOTBETCTBME CO CXEMOW MOAKIOYEHUSA N306paXKEHHOM Ha NTMLLEBON
naHenu. MoaeoasiuiMe nposoaa BbIGMpaOTCAa UCXOAS M3 NpeanoaaraeMoro 3HadyeHust MakCMMasibHOro
TOoKa 4epe3 CYETUMK. [TpoBoAa AO/MKHbI 6bITb HAAEXHO 3aXXaTbl BUHTAMU KOMOAKM 3aXKMMOB.

HenocpeacTBeHHOE NOAKIOUYEHME CHETUMKA M NOAKNOYEHME Yepe3 TpaHCchopMaTopbl TOKa
NOKa3aHo Ha CreAyoLeM pUCyHKe.

P S, P —
o+o o+0O o—+o0O
1/2|3|4|5|6|7]|8|9]|10[11(12

L1 — | I I
L2
G 5 L
N
/N /N /N l
N\ N N\ d
113|4|6|7]|9]|10]|12
L2
G 2 L
N

a) CUYETUMKN MPAMOro BKNOUYEHUA

1 16




Telecommunication Technologies

N
%
N
\V
N
GV

L1—ee ®
L2 ® ®

2 & -

O

b) cuétumkm TpaHchopMaToOpHOro BKAOYEHMUS

Puc. 4.3. MNoaknto4YeHne CHETUYMKOB

B pexxume akcnnyataumm nepembiukn 1-2; 4-5; 7-8 goaXHbl 6bITb YCTAHOB/EHDbI, MPU MOBEPKE CYETUMKA
Ha cneumanmM3anpoBaHHOM CTeHAE — NepeMbIYKN CHSATD.

Mocne noagkn4YeHNs NPOBOAOB KPbIWKY KOMOAKM 3aXXMMOB CrieyeT 3aKpenuTb 1 onnoMbupoBaTtb
BUHTbI.

4.2.1.MNpoBepka paboToCcnocob6HOCTN CUETUMKA

Mocne nogka4YeHns CYETUMKA K HanpsXXeHuto B ero pabotocnocobHOCTM MOXHO ybeanTtbcs no paborte
aucnnes:
1. BbiCBEUMBAOTCA BCE CErMEHTbI AUCTIes.

2. BbiBoanTCs cooblieHne o TeKyllen aaTe U BpeMEHU CUYETUYMKA.

3. BbIBOASATCS B LMKIIMYECKOM pexmnme cooblleHnsa, NnpeayCcMOTPEHHbIE KOH(Urypaumnen
CUYETYMKA.

4.2.2.TpoBepka NpaBUNbHOCTU MOAKAYEHUSA CHETUMKA
Mocne NnogKA4YeHns Harpy3kKm MOLWHOCTbIO HE MeHee 15 W no kaxaoin dase, Ha aKpaHe aucnnes

MOXET NOSIBUTbCS 3HAK A, CBUAETENbCTBYOWMNA 06 ownbkKe NoaKIOYEHUS CHETUYMKA.
BO3MOXHbI ABE OWMNOKK:
4. HenpaBunbHoe yepegoBaHue a3 — fokHO 6biTb A, B, C.

5. O6bpaTHOe HanpaB/ieHMe ToKa N0 OAHOW MM HECKO/IbKMM (da3aM.

CoobueHne 06 owmnbkax MoxeT bbiTb NepenaHo B LleHTp. B cnyyae obHapyxXeHns Takux owmnbok
CYETUMK c/leayeT OTK/IUNTbL OT CETU U NOAKIIOUYNTL NMPaBUbHO.
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5. ONTMYEeCKNN KOMMYHUKALMOHHbIA MHTepdenc

OnTUYecKkMn KOMMYHWKALMOHHbBIN UHTepdenC npeaHasHavyeH Ans CBS3M CO CYETUYMKOM B C/lyyae
CepBUCHOro obcyXXmnBaHus.

[ns cBa3n co CYETUMKOM MCMNONb3yeTCa CTaHAapTHas onTuyeckas cuyuTbiBatowas ronoska (USB),
KOTOpas 3aKpenssercs Ha Kpblwke c4yéTtymka B 0603HAYeHHOM MeCcTe HanpoTMB wu3nydaTtens u
doTonpuémHmuka ontonopta (puc. 5.1). lNNepegaya p[aHHbIX 4Yepe3 ONTOMOPT OCYLWEeCTBAAETCS B
COOTBETCTBUM C npoTokonom CM.BUS. KomnbioTep, win gpyrve yCTPOWCTBa, NpeAHa3HadeHHble Ans
KOMMYHUKaUMMU CO CYETUMKOM, AOJIKHbI ObITb OCHAaLLlEeHbl creymanbHbiM MO Matrix AMM, N03BONSOWMM
BeCcTn o6MeH AaHHbIMU.

Ny CHMTbIBAKOLLAA ronoBKa

:’ kabenb CYUTbIBaKOLWEN

a ronoBKK
L1

N

\

usB

-
-
*
%

KOMMNbKOTEP

]

\_’/ KDbILLIKA KOMOOKA 3&KUMOB

CHETUMK

<

Puc. 5.1 NMogknoyeHne cumTbiBatoWen roloBKM onTonopTa K CYHETUMKY U KOMMbIOTEPY

BHMMaHue! [1na NpaBUIbHOW OpMEHTALMM CUMTbIBAKOLWLEN FOJIOBKW, OHA AO/SIXKHA 6biTb YCTAaHOB/EHA B
crneunanbHoe yrnyb6seHue Ha KpbillKe CYETUYMKA TaK, YTO6bl kabesnb 6bl1 HanpaB/ieH B CTOPOHY KPbILIKK
KOMOAKM 3aXXWMMOB. [0NnoBKa GUKCUPYETCA B MECTe YCTAaHOBKM C MOMOLLbI BCTPOEHHOrO B HEE MarHuTa.
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6. Ancnnen

CYéTuMKM TuMa MTX3 CHabXeHbl BCTPOEHHbIMW >XUAKOKPUCTA/IMYECKUMWU AMChNeaMU. [aHHble,

BbIBOAMMbIE HA AMCMJEeN B BUAe OTAEbHbIX 3KpaHOB, YKa3blBalOTCA B KOHCbMpraLl,MVI CUYéTumMka u

OT/INYAIOTCA ANS CYETUMKOB pas3HbIX TUMOB. HuXe NpuBOAUTCA OMMCaHME MaKCUMasnbHO BO3MOXHOIO

Habopa AaHHbIX (3KpaHOB).

6.1. MNMopsaok pa6boTbl Aaucnnesn

Ovcnnen, npu BKIKOYEHHOM pene CYETYMKA, MOCTOSAHHO MHAMULMPYET AaHHble, HO BO3MOXHA HacTpoMKa
cyeTynmka TakuMm obpasom, 4To amcrnien 6ygeT BXOAUTb B COAWKMNA pexnMm (ANnss SKOHOMUK pecypca) u
BbIXOAUTb M3 HEro Mo Ha)aTUK KHOMKW, pacrosioXXeHHOM Ha BepxXHelh MAOCKOCTM Kopnyca CYETYMKaA.
Takum 06pa3oM, NoBbIWAETCS CPOK CNYXObl MHAMKATOPa Ancnnes.

Mpn HaxaTuM Ha KHOMKY, avcnnen BKOYaeTCsa U pa60TaeT B Té4YeHune BpEMEHN YKa3aHHOIo B

KOHpUrypaummn cyétumka. MNpum 3TOM Ha AncCnien noo4vyepé€HO BbIBOASTCSA 3adaHHble B KOHMUrypaumm
3KpaHbl (puc. 6.1). AnnTenbHOCTb KaXKA0ro aKkpaHa TakXe HacTpamBaeTCs B KOHPUrypaumm cyétymka.

Haxamue
Ha KHOMKY

l< 8pemsi pabombl ducrinesi ~i

| | epemst
| aKpaH " Il aKkpaH " 1l akpaH C e

Puc. 6.1. PaboTta gmncnnes npn 0AHOKPaTHOM Ha)XaTUM KHOMKMU

Mpw KaXxZAoM MOBTOPHOM HaXaTUW Ha KHOMKY, BbIBOAUTCS cneayowmii skpaH. TakuM o6pasoM, MOXHO
«MpONNCTaTb» BCE 3KpaHbl, HE AOXMAAACb MX aBTOMaTU4eckoro BbiBoaa (puc. 6.2). B nobom cnyyae,
ONIUTENBHOCTb 3KpaHa He MOXET 6bITb MEHbLLUE OAHOW CEKYHAbI.

Haxamue Haxamue Haxamue
Ha KHOMKY Ha KHOMKY Ha KHOMKy

epemst
}17/ 3KpaH—’\<7// 3KpaH4P\<7/// 3KpaH4'{ .

Puc. 6.2. PaboTta gmncnnes npy MHOrOKpPaTHOM Ha)aTUW KHOMKU

Mpw BbIK/TIOYEHHOM pefie CYETUMKa Aucnel paboTaeT HENPEPbIBHO, @ Ha 3KpaHe yKa3biBaeTcs NpuyMHa

OTKJTOYEHUA pene. OcobeHHoCTH pa60TbI ancnnesa B ycnoBusax Kpal;’IHVIX TEMNEPATYP ONMMNCaHbl HUXE.
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6.2. DKpaHbl

Ovcnnei npeacrtaensietr cobon 8-paspsaaHblii XUAKOKPUCTANINTMYECKUA NHAMKATOP, CoAepXallmit
OOMOJSTHUTENbHbIE MHDOPMALMOHHbBIE 3HAKUW, XapaKTepUsyoLwwmne TN BbIBOAUMOM MHGOpMaumm
(puc. 6.3).

| OBIS-koa ~ Eavnuubl MamepeHMH

| F""Ei""‘_'i_;'i_‘_'i_‘_'i"i __________________
o~ T (| n.l:n.l n.t:n.l () l
e | ] Bl '_l L _l.'_!.'_ .'_ ._!

Barapes
CocTosiHue |L1 L2L3 X 12} L A a ‘paapgmeHa
das | | L \_‘_, T ‘ A Mpeaynpexaexue

HenpasunbHoe Pene | BHelwHee pene
NoAKNYEeHne OTKIMIOYEHO | OTKIOYEHO
cyeTymKa ‘
MarHutHoe
aoa,qeucmne

cYyeT4yuKa

ompbna KpbiLuka
KNeMMHOW Kopobku
| OTKpbITa

Puc. 6.3. MHdopMaums, BbiIBOAUMARA Ha ANCMEN

NHdopMaumMoHHOe nosie AnCnies pasnesieHo Ha TPU CTPOKMW:
e BepxHsasa cTpoka — MHAMKATOPbI NapaMeTpoB

e CpepgHsia cTpoka — gaHHble (8 pa3psaos)
e  HWXHSAA CTpOKa — MHAMKATOPbI aKTUBHbIX a3, ¢hs1aroB, COCTOSIHWUI

dnarosble NapaMeTpbl COOTBETCTBYHOT Ka4YeCTBEHHbIM CUTYaUKUSIM, B KOTOPbIX HEKOTOpble siBNeHns nmbo
HabnogatoTcs, nnMbo HeT. Takue cuTyaunm pUKCMpyoTcs CHETUMKOM YCTaHOBKOM diaroB, a Takxe
BbIBOAOM Ha gucnsen 3HakoB (codeTaHui 3HakoB). OHM npeacTaBnset coboit Habop 3HaAKOB,
NoKasblBalOWKNX NoTpebuTento:

e COCTOSIHME CYETYMKA;

e COCTOSIHME NUTAKLLEN CETU;
e XapakTep noTpebneHunsa aneKTpo3Heprum;
e MPUYMHY OTK/TIHOYEHUNS OT CETK;

CoueTaHnsa 3HAaKOB HMXXHEN CTPOKW BbIBOASATCA Ha AUCMNEN B COOTBETCTBUM C NpaBuiioM: ¢gnarn 6onee
BbICOKOro npmMopuTeTa OTMEHSIOT (Jlarn HU3KOro npuoputetTa Pexunmbl paboTbl cyeTymKa

B npouecce akcnnyataumMm cHeTYMKa pas3inydatoT Tpy pexunma ero paboTbl: 06blUHbINA, 3KCTPEMasIbHbIA U
npeaenbHbIn.

6.3. O6bIYHbIN pEeXUM
OO6bIUHbIN PEXNM XapaKTePU3YETCS C/IeAYIOLWNUMY NMPpU3HaKaMun:
L] Pene cueTumka BKIOYEHO.

e (CBeTogmoa Ha NLUEBOM NaHenm MuUraeT C YacToTOoM, NPONOPUMOHANLHOM MOLWHOCTH
notpebnexus.

e [laHHble gucnnesd AOCTYMHbI MOCNe BKKOYEHNSA €ro C NOMOLLbIO KHOMKU yrpaBiieHus.

Ovcnnen BkntovaeTca U paboTaeT B TeUEHUE BPEMEHU, 3a[1aHHOI0 KOHMUIypaumen cyeTumnka.
KoHdurypaumsa no yMondaHuio npearnosiaraet HeMpepbIiBHYO paboTy aucnnies B 06bIYHOM peXuME.
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6.4. DKCTpeMaJibHblA pexkuM (neperpeB Win NepeoxsarkaeHne cueTumka)

DKCTpPEManbHbIA pexXuM XxapakTepmulyeTcs CeayoWwmnmMm npmsHakamu:
e peJie CYETYMKA BKIIHOUEHO,
e CBETOAMOA Ha NMLEBOM NaHenu MuraeT C 4acTOTOW, NPOMNOpPLMOHANbHON MOLLHOCTU
notpebnenus,
e [aHHble Aucnnes HeaOoCTYMHbI.
Mpwn neperpesBe cyeTunka (BHYTpeHHel TemnepaType Bbiwe +70 °C) nnmn nepeoxnaxaeHnn (BHYTpeHHeN
TeMnepaType Huxe —20 °C) nuTaHue Ancnses OTKJIYaeTcs, TO eCTb AUCMJIEN He BK/IoYaeTcs npu

HaXXaTWUW Ha KHOMKY yrpaB/ieHns.
B aToM cnyyae o paboTe cyeTumka CUrHaaM3npyeT TONIbKO CBETOAMOA.

6.5. ABapuiHbIn (NpeaesibHbIN) PeXXum

Mpun aBapVIﬁHOM pexunMme paGOTbI OTKJ/IIOHaeTCsa pefie CYETUMKA, TO eCTb OTCYTCTBYET HanpsXeHue B
uenum I'IOTpe6VITeJ'IF|. CyeTumK nMmeeT BO3MOXXHOCTb OTKHOUYUTb I'IOTpe6VITeﬂFI OT CETU.
Takum o6pa30M aBapVIﬁHbIVI PEXNM XapaKTEPUIYETCA CcneayrowmnmMmn npnaHakamm:

e Pene cyeTuMKa OTK/IIOYEHO, LEenun I'IOTpe6J'IeHVIH obecTouYeHbl.

e (CBeToamopa Ha NULUEeBOW NMaHenm He MUraer.

e [uncnnen paboTaeT HeNpepbIBHO, @ HA 3KpaHe YKa3blBaeTCs NpuUUMHa OTKOUEHNS pere.
Ecnn aBapunHbIi peXnm couyeTaeTcs C SKCTpeManbHbIM, gucnsen He paboTaerT.

MoTpebutenb MOXET NOMNbITaTbCA BKAKYNTL pesie CHETUYMKA, HaXXaB Ha KHOMKY ynpasneHus (ecnmn takas
dyHKUMS pa3peleHa npm napaMmeTpmMpoBaHun)
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MpunoxeHue A JinyueBass naHenb

JlnueBasa naHenb cYéTUMKa NpenocTaBnsaeT Hanbosiee BaxHy NOTPebUTENbCKY MHMOpMaUMIo,
KacaloLLyoCcsl NapaMeTpoB CYETUMKA, U CXEMbI €ro NMOAK/IYEHNS. Ha N1LEBY0 NaHenb MOryT 6biTb
HaHeCeHbl TaKXXe CrieayrLlumne 3HaKu:

i J

O O

2000 imp/kWh 2000 imp/kvarh CurHanbHble CBETOAMOAbI aKTUBHOM M PEAKTUBHOW 3HEPrUnN 1
n n nepenaToyYHble Yncna

@) O

10000 imp/kWh 10000 imp/kvarh

5 (10) A * 50 Hz * 3x220/380 V

TexHn4eckme XapaKTepUCTUKM CHETUMKA
5 (100) A * 50 Hz * 3x220/380 V

IEC 62052-11
IEC 62053-21 M
eXayHapoaHble cTaHAapThl
IEC 62053-22 Ayrapoa Aap
IEC 62053-23
@ Knacc TO4HOCTM MO aKTUBHOW U peakTUBHOMW 3Hepruu
COOTBETCTBEHHO

@ 3Hak knacca 3awuTbl 11
@ 3HaK noAKJoYeHns Yyepes TpaHcdopMaTopbl

! 3Hak TpéxdasHon cetn
ﬁ WcnbiTaTenbHoe HanpsixeHne nsonsaumm (6.8 kV nnn 12 kV)

:) MecTo cepuiiHOro HomMepa
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KoHTakTHas nHdopMaums:

OO0 "TenekoMMyHUKaUNOHHbIE TexHonornn"
TamoxxeHHasa nnowagb 1,
Opecca, 65026, YkpanHa

Ten. +38048 7177774
dakc. +38 048 7177777
cot. +380 50 3365521

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