PykoBOACTBO MO 3KCnnyatauum
Tpexdas3Horo MHOrotTapugHoro
LMdpOBOro cyeTyMKa
anekTpuyeckon aHeprum tuna ITZ

YcrtaHoBka | Onucanue | Pabota

Penakums: 18.01.2007 ITZL-PHB-E-1.10

CkavaHo c caWiTa nHTepHeT mMarasuHa https://axiomplus.com.ua/



Bce aBTopckume npaBa AaHHom nybnuvkauum  3awmweHsl.  [lepeBog,
TUpaXupoBaHue, W3roToBrneHne AOy6ruMkaToB W COXpaHeHuWe [AaHHOro
PYKOBOACTBA AaHHbIX TpebyeT SKCKIH03MBHOMO paspeLueHns komnaHum EMH.
Bce ToproBble Mapku, nepeuvncrieHHble B AaHHOM PYKOBOACTBE, SBNATCHA
cobcTBeHHOCTLIO komnaHum EMH metering G mbH & Co KG unun
COOTBETCTBYHOLUMX BNagenbLeB npas.

Komnanua EMH metering GmbH & Co KG  ceptucdmumposaHa B
cooTBeTcTBUM co cTaHgapTom DIN ISO 9001:2000 n npogorkaeT paboTy Hag
COBEpPLUEHCTBOBaAHNEM CBOUX MPOAYKTOB.

Co,u,epx(aHme OaHHOINo pykoBoACTBa N TE€XHUYECKue CI'IeLI,VI(*)I/IKaLI,VIVI MOryT
paclmnp4aTbCA, N3MEHATbCA n yOoanAaATbCA be3 npegBapuTeribHOro
npenynpexneHuna.
Onucaxune cneu,mcbmxau,wh NnpoAYyKTOB B AaHHOM PYKOBOACTBE HE ABNAETCA
YaCTblO KOHTpPaKTa.

© 2007 EMH metering GmbH & Co KG. Bce npaBa 3aliuLLeHsl.

Ecnu y BaC eCTb BOMNPOCbl WK NoXenaHuA, o6pau.|,a|7|Ter K HaM:

EMH metering
GmbH & Co KG
Sidring 5

D - 19243 Wittenburg

Tenedon: +49(0)3 88 52 — 645-0
Fax.: +49(0)3 88 52 — 645-29

Email: info@emh-meter.de
WHTepHeT: www.emh-meter.de

CkayaHo ¢ cairiTa UHTepHeT MaraauHa https://axiomplus.com.ua/


mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
mailto:info:@emh-meter.de
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/
http://www.emh-meter.de/

CopepxaHue

1
1.1
1.2

2
2.1
2.2
2.3
2.3.1
2.3.2
23.3
3

4

5

6

6.1
6.2
6.3
6.4
6.4.1
6.4.2
6.4.3
6.5
6.6
6.7
6.7.1
6.7.2
6.7.3

7.1
7.1.1
712
713
7.1.3.1
7.1.3.2
7.2
7.21
722
7.3
7.4

8.1
8.2
8.3
8.4

9.1
9.2
9.3
94

(212 1=Y 2 1Y ST (=Y 6
MEPbI BEBOMACHOCTM. ... eeteteetet ettt et et e ettt e ettt e et e e e e 6
[aHHbIe MO OOCNYKNUBAHMIO N TAPAHTUM. . ...ueteeieteeaataetat e et e et e e aeeeneneens 6
COOPKA M YCTAHOBKA. .. ...ueeeetenineaee et et eas o eeaeeea et e e e aeeean et aen e eenean e ens 7
LO0oToT o) e WeR =Y AN | (e P PRI 7
[TOAKIMIOUEHNE CUETUMKA. ... et ee et e e e e e e e e et e e et e e e e eaeeneeens 7
KOHTAKTHBIE TPYIIMIBL. . ettt eee e et ettt et et e e et e et e et e et e e e e e e e e e e ea e e eeas 8
CyUeTUnK TPAHCAOPMATOPHOTO BKITHOUEHMSI. ... .. cveeneteenete e eie e e e e e e eaeeeennas 8
CuUeTUMK MPSAMOTO BKITIOUEHMST B0 A......oiiiiiiii e 8
CuyeTunk NpsAMOro BKITIOUEHNS TO0 AL ... 9
OOBLLUME XAPAKTEPMCTUKM ... ...t eete e etee e e e e et e ae e ees 10
CTaHAAPTBI M MPABUIIA  ..ovuietitiiniet e eeeeet e ae e e ee e et eae e e eeeaneannenae eeens 11
OnemeHTbI Kopnyca, PaboyYe HaCTU M OAUCTIIICS. ... ... oeuenneieeeeeenenianenaenns 12
TEXHUUECKOE OMUCAHME ... . ..o eeeneieeeeeet et et et e e e e eaeneeneens 13
TEXHUUECKMNE LAHHDBIC. ... et ettt e e e ettt et et e e et e e e et e e e e e eas 13
DYHKUMOHANBHASA NMPUHLUMNANBHAA CXEM  ..veeiieineeeeeee e eaee e e eeeeneaes 14
CUETUMK BKITHOUEHUST TAPMMIB. .- e ettt eetineete et et e et e e e e e eae e eaes 14
R r=T oo o= o= PP PRSP PRPRPRTRIN 15
ONTUUECKNIA MHTEPAENC DO ..o 15
OnekTpnyecknii MHTEPENC RS485 ... ..o 15
Onektpnyecknii UHTEPPENC CLO (CS) .ouvvveiiiiiii e 17
(o x| 17
T2 Do a1 P 18
o] o] 1 |/ 18
YCTAHOBOUHAS MITATA. 1.t eetiteitateteeteae et et et e et ettt e e e et e e e e e aeens 18
o N 1T e WeR T A = T PPN 19
KPbILLIKA KOHTAKTHOM TPYIIITBL e ettt ettt e et e e e et e et ee e e e e aeens 19
OKCMIYATALIAA CUETUMKA. .. ...\ e et eeniineee et eeteen e ae teteet e aeaeeaeaeanen s eeaeeeaneen 20
PaBOUME PEKUMBI ..ottt e 20
Cratyc napameTpa (CTaTyC PAR) oo 20
PEXUM TECTUPOBAHMSL. ... eetee ittt ettt ettt ettt et e e e 20
CTaHAAPTHBIA PEXMM SKCTIIYATALMM. .. e eeeeeeeaaeee et ee et e e e e e e e e 20
CTaHOAPTHBIN IUCTIIEM. ... eeeeeee et e e e e e e e et e e et e e et et e e e e e e ee e e ee e eeenas 20
OTpaxeHVe HENCNIPABHOCTY HA OMCTIIEE ..c.uuteininiineteeeiieeeeaeeeeneeeaaeens e 20
LWICTITIEIA ..o e 21
YcTaHOBKa PaCMO3HABAHUST OLLMOKM ..o 22
Pacno3HaBaHNe MAHUIMYTISALMM .........ocooooiiiiiiiieieieeeeee e 24
YNP@BAEHME LMCTIIIEEM ..ottt ettt s 26
CTPYKTYPA MEHED ...ttt sttt 27
CneumnanbHbIe XaPAKTEPUCTUKM. .........ouiueenaeeenaaniaetaeeeteeneaeteeeenennaneeenns 29
DYHKLMN MPU OTCYTCTBUM HAMPSIIKEHUIST ..o 29
PEMMCTPALIMS GHEPIM ...t e 29
Pernctpaumsa MrHOBEHHDBIX 3HAUEHMM . .............oooiiiiiieee e 29
M3amepeHre MakCMManbHOIrO TOKa MOTPEONEHUST .............co.ovooee e 29

CHATNE MOKABAHMM CUCTUMKA ..o
[MPOrPaMMHOE OBECTIEUEHME CBSABM ..........c.ocoivieree ettt
Tabnuua 1 B cTaHOAAPTHOM pexumMe aKcnyaTaunm
Tabnuua 1 B pexxrMme TECTUPOBaHUS

Tabnvua 2

CkayaHo ¢ cairiTa UHTepHeT MaraauHa https://axiomplus.com.ua/



I'Iepeqel-lb PUCYHKOB

PUCYHOK 1: Pa3MEPDBI CHETUMKA .......cooooovviieiiiiieieieee it 7
PUCYHOK 2 CXEMA COBAMHEHMS ...........ooovooeeeeoe e 7
PucyHok 3:  KoHTakTHas rpynna ang cyeTtymka, TpaHcgopmaTopHOro

BRITHOUEHMIST oo 8
PucyHok 4:  KoHTakTHas rpynna ans cyeTymka npsiMoro BknoveHns 60 A ... 8
PucyHok 5:  KoHTakTHas rpynna ans cyeTtymka npsiMoro BknoveHnss 100 A ... 9
PucyHok 6:  OnemeHTbl Koprnyca, pabo4vern HacTu U AUCTIFIES. ...........ooccvvvvceceerrvee. 12
PucyHok 7:  ®yHKUMOHaNbHasa NPUHLMMNAITBHASA CXEMA ... 14
PucyHok 8:  TnaH cuctemsl - 4ByxnpoBoaHas WwnHa RS485 ... 16
PUCYHOK 9:  YCTAHOBOUHAS MIIATA ....ooovvoiiieiieeiee e 18
PUCYHOK 10:  KPBILLKA CHETUUMKA ...t 19
PucyHok 11:  KoHTakTHas rpynna ¢ KOHTaKTOM Ans pacrno3HaBaHus

MEHUIIYIISILLATE oo 19
PUCYHOK 12:  CXEMA OUCTIFIEA ..o 21
PUCYHOK 13:  TINaH 3KCMIIYATALMM ... 26
PucyHok 14:  EMH-COMBI-MASTER 2000 ............ccooooioioooooioeeeccoeeeeeececeee e 30

MepeyeHb Tabnuy

Tabnvua 1: ONeMeHTbl KOPNYCA M OUCTIFIEN .....o.co..oooeoioirioei oo 12
Tabnuua 2: TEXHNYECKNE TAHHBIE ...............ccccoomivveeoeiomreeeooeeeseeeoos oo 13
Tabnuua 3: CneunmduKaumm RS4A85 ..o 15
Tabnuua 4: CneumdUKAUMM CLO ..o 17
Tabnuua 5: CNeUMMUKALMM BXOLOB............ccooovvv.ooeoeeooeoeeeee oo 17
Tabnuua 6: CNeUMUKALMM BBIXOMOB ................oooivvvovceoeseeeeoeoees oo 18
Tabnuua 7: dnemeHTbl ancnnes

Tabnuua 8: CTPYKTYPA MEHEID ...........ooivvvvooooeeeeoeeoeee oo
Tabnuua 9: CtaHgapT 3anuncy aaHHbiX Tabnuua 1 ... 32
Tabnuua 10: CtaHgapT 3anvcy AaHHbIX Tabnuua 2 ..., 32

CkayaHo ¢ cairiTa UHTepHeT MaraauHa https://axiomplus.com.ua/



CokpawieHus

A AKTMBHasi aHeprus

+A MoTpebneHHas akTMBHas aHeprus

-A BblgaHHasa akTuBHas aHeprus

(Al M3mepeHue akTUBHOW aHeprum no Moaymnto
Cl. Knacc To4HoCcTH

DIN Hemeukuin MHCTUTYT cTaHgapTU3auum

EN EBponelickue ctaHgapTbl

EVU Mpubop

IEC MexayHapoaHas anekTpomexaHu4yeckass KoMmccust
Imp. Umnynec

Imp./ KWh Wmnynbc / kBTy

Imp./kvarh Umnynbc / KBApy

L1,L2, L3 BHeLLHMI NpOBOAHMK

LED Ceetoawnopg

MP Mepuoa namepeHns (ToNbKo AN M3MEPEHUS MaKCMMaribHON MOLLHOCTW)
N HelTpanbHbIi NPOBOAHUK

P AKTMBHasi MOLLIHOCTb

+P MoTpebneHHas akTMBHas MOLLHOCTb

-P BblgaHHas akTMBHas MOLLHOCTb

PTB PTB (cepTudmkaunoHHbIn opraH 'epmannm)

Q PeakTnBHast MOLLHOCTb

+Q MoTpebneHHasi peakTMBHAst MOLLHOCTb

-Q BblgaHHast peakTnBHas MOLLHOCTb

+R MoTpebneHHas peakTUBHAsA 3HEPTUS

-R BblgaHHas peakTnBHas sHeprus

RTC Yackl peanbHOro BpemeHun

SO WHTepdeic B cootBeTCcTBUM co cTaHaapTom DIN 43 864
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1 BBepgeHue

B paHHOM pykoBoACTBE TMpuBOOAMNTCA ONMUCaHWE BCEeX BapUaHTOB
KOHCTPYKUMN CHEeTHUKa ITZ Cne/J,yeT MMeTb B BUAY, YTO KOHCTPYKUMA
CYETYMKOB MOXET ObITb pa3J'IVI‘-IHOl7I B 3aBMCUMOCTU OT KOH(bVIpraU,VIVI,
I/IHTep(*)eVICOB, BXOAO0B, BbIXOO0B U T.A4. B CBA3M C 3TMM BO3MOXHO, YTO
XapakTepnucTtmkn CHeT4YMKOB, YKa3aHHbIX B AaHHOM PyKOBOACTBE, MOIyT
HE COOTBETCTBOBATb XapaKTepUCTukam n3genuvn, KOTOpbl€ Bbl
ncnonb3yeTe.

1.1 Mepbl 6e3onacHocTH

CyeTumkm OOJTXHbI UCMOJ1b30BaTbCA UCKIMIOYUTESIbHO OJ14 U3MEepEeHUd
SJ'IeKTpVI‘-IeCKOVI SQHEePrmmn, OHN MOTyT 3SKCMI1yaTupoBaTbCA TOJIBKO B TOM
cny4dae, Korga o6na/:|,a+0T onpegesnieHHbIMn TeXHN4YECKUMN OaHHbIMU
(CMOTpI/ITe T36nw-||<y C 3aBOACKMMU XapaKTepI/ICTI/lKaMVI).

Mpwn ycTaHOBKE WM 3aMeEHe CYeTyMKka, MPOBOAHUK, K KOTOPOMY
NOAKIMIOYEH CYEeTYMK, JormkeH ObiTb obecToyeH. [ns aToro MoryT
MCNONb30BaTbCsl TOMbKO MPEAYCMOTPEHHbIE AN 3TOr0 3aXMMHbIe
KOHTakTbl. KOHTakT Mexay AeTansmu, KoTopble HaxogsaTcs noAa
HanpsPKeHeM, NpeacTaBnsieT Cepbe3Hyr onacHocTb. B cBA3M ¢ aTum
COOTBETCTBYHOLLUMA  pPe3epBHbI  MpedoxpaHuTerb CHMMaeTcs MU
XpaHUTCA Takum obpa3oM, 4YTOObl OH He Mor ObiTb YCTaHOBIMEH
ApyriMMn nuuammn 6e3 npeaynpexaeHus.

Mepen OTKPbITUEM CYETYMKa, BTOpUYHAs LeNb, CBA3aHHas C
TpaHcopMaTOpOM TOKa, A0MKHa ObiTb 3aMKHYTa HAaKOPOTKO. Bbicokoe
HanpsPkeHne Ha TpaHcdopMaTope Toka NpeAcTaBnsieT YpesBblyaliHyo
OMNacHOCTb M NPUBOAUT K BbIBOAY TpaHcdopMaTopa Toka U3 CTPOS.

I'IpM Hel'lpaBI/lJ'IbHOI7I YCTaHOBKEe CHeT4YMKa BXOAbl SO MOryT ObITb
NOAKITKOYEHbDbI K J'IVIHeI7IHOMy Hanpsa>xeHuto.

BHumaHue: OnacHocTb!

HGO6XOD,VIMO CO6J'|I'OD,aTb MeCTHble CTaHOapThbl, ANPEKTUBDI, NMpaBuiia n
MHCTPYKLUNWN. TonbKo NOArOTOBMNEHHbLIN nepcoHart MOXeT O0MnyCcKaTbCA K
YyCTaHOBKE 3J1IeKTpn4eCKnx cHeTHMNKOB.

1.2 laHHbIe NO 06CNYyXXMBAHUIO U rapaHTUM

Cyetunk He TpebyeT obcnyxuBaHus. B cnyyae noBpexaeHus
(Hanpumep, npu nNepeBO3Ke, XpaHEHUWW) He npeaycmaTpuBaeTcs
npoBeAeHne PEMOHTA COGCTBEHHLIMU CUMaMM.

B Cliydae BCKpbITUA CHEeTHYUMKa FapaHTVIIZHbIe obsi3aTenbcTBa TEPAOT
cuny. To ke camoe KacaeTtcs Tex cny4yaes, Korga D,e(beKT O6yCJ'IOBJ'IeH
BO34ENCTBMEM BHELLHNX CbaKTOpOB (Hanpmmep, MOJTHUA, BOAa, ninamM4,
TeMnepartypa W BJlaXXHOCTb Bbllle npeaesribHbiX, HeHaaneXallas
SKCnnyatauunda Unm xaraTtHoe OTHOIJJeHI/Ie).
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2 Coopka 1 yctaHOBKa
2.1 Coopka cyeTumka

Cuetunkn cepun | TZ npegHasHayeHbl ONs yCTAHOBKM Ha CTeHe B
cooTBeTcTBMU C TpeboBaHuamK ctangapta DIN 43 857-2.

PucyHok 1: Paamepbl cueTymka

2.2 MNopknovyeHne cYeTYUKA

I'IpM NOOKMIOYEHNN CHETUYMKA OYEHb BaXXHO O3HAKOMUTLCSA CO CXEMOW
coeMHEHNA, KOTOPYHO MOXHO HanTK Ha KpblILLKe KOHTaKTHOM rpynnbl,
a TaKkKe B COonpoBoAUTEIIbHbIX OOKYMEeHTaX, KOTOpble BXOOAT B
KOMMJIEKT NOCTaBKW:

Mpumep:

PucyHok 2: Cxema coegnHeHus

3x230/400 B; 5(60) A

1 BxoA ynpasngatowero curHana (ES)
1 Bbixog Opto-MOSFET (HR)
Onektpuyeckmn nHTepdenc RS485

MpumeyaHne: CyeTymknm NPSIMOrO  BKITHOYEHMS OOSDKHbI UMETb 3alUnUTy C
NnoMoLLbID MNpedoxpaHuTerned NPOTUB KOPOTKOIMO 3aMblKaHUSA C
pe3epBHbIM npegoxpaHutenem Ha 100 A, a cyetuuku, paboTtatowme

OT TpaHcdopmaTopa B CETW, 3alUMLLEHbl pe3epBHbIM NpeaoxXpaHuTenem
I=<10A.
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2.3 KoHTaKkTHbIe rpynnbl

2.3.1 CyeTymK TpaHchoOpMaTOPHOro BKITHOYEHUS

TokoBble BbiBOAbI BcnomorarenbHbl
BbIBOAbI HanpskeHUs e BbiBOAbI
Paamepsbl BbiBOga 4.6 4.6 9-rpynnH.: 3,2x 3
W x B (d) mm 12-rpynnH.: 3
MakcmmanbsHoe nonepyYeHHoe 6 6 2,5
ceyeHve coeguHeHns (Mm?)
MakcumanbHble KpyTaLme 1,5 1,8 0,5
MOMEHTbI Ans BbiBogos (Hm)
Pa3mep pe3b0bl rHe3no/M4 PzZ1/M4 rHe3no/M3
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PucyHok 3: KoHTakTHas rpynna ans cyeTynka TpaHcopMaToOpHOTO BKIOYEHUS

2.3.2 CyeTumK npsimoro Bkno4veHus 60 A

TokoBble BbIBOAbI BbiBOAbI
HanpsKeHUs n
BCMoMorartenbHble
Pa3smepbl BbiBOAa 6,5 3
W x B (d) mm
MakcumanbHoe nonepyeHHoe 16 2,5
ceyeHve coeguHeHns (Mm?)
MakcumanbHble KpyTaLme 2,7 0,5
MOMEHTbI Ans BbiBogoBs (Hm)
Pa3mep pe3bobl PZ2/M rHe3no/M3
25
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PucyHok 4: KoHTakTHas rpynna ans cHeTymka npsiMoro BkrroveHns 60 A
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2.3.3 CyeTumk npsamoro Bknro4veHus 100 A

TokoBble BbiBOoAbI
BbIBOAbI HanpsKeHUs n
BCMoMorartenbHble
BbIBOAbI
Pasmepbl BbiBOAa 9,5 3
W x B (d) mm
MakcumanbHoe nonepyeHHoe 35 2,5
ceyeHve coeguHeHns (Mm?)
MakcumanbHble KpyTaLme 3,1 0,5
MOMEHTbI Ans BbiBogos (Hm)
Pa3mep pe3b0bl PZ2/M6 rHe3no/M3
a5 Gz e ———
=l = .
_l Ll Et:| Eb Eb u'_"u g‘ ﬂﬂﬂ@r_‘:
loooon g ¢ lols E s f sllos] )

—

PucyHok 5: KoHTakTHas rpynna ans cyetynka npsiMoro
BkntoyeHms 100 A
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3 O6wme xapaKTeprUCTUKH

- CueTumk npAMOro BKIMHOYEHUA WK CHETYUK TpchcbopmaTopHoro
BKITIOYEHUNA 1A N3MeEpPEeHna aKTUBHOM SHeprmm

- TMapameTpbl pernctpauuv 3Hepruv ycTaHaBnMBalOTCA B 3aBOACKMX
YCNOBUSIX Crieayowmnm obpasom:

- n3mepeHue +A c HeBO3BpaTHbIM BroKMpaTopoM
- unsMmepeHue +A un-A

- n3MepeHne abCcornoTHOro 3HadeHnss A

- unsmepeHue +R u -R

- KOHCprKLI,I/II/I cyHeT4yuKa:

HanpsxxeHns Toku
3x230/400 B 5(60) A
3x220/380 B 5(85) A
3x58/100 B 5(100)A
3x63/110 B 10(60) A
3x115/200 B 10(100) A
3x115/200 B 5111 A
3x127/220 B 1(6) A
3x132/230 B 5A

- 4 TapuHbIX 30HbI,20 TapudHbIX peructpos ans A+ A- u R+ R-,

15 npeaBapuTenbHbIX 3HAYEHU (aBTOYTEHMI)

- 4 peructpa Makcumyma (24 4 HenpepbiBHOM paboTbl) ana A+ A- u R+ R-,
15 npeaBapuTenbHbIX 3HAYEHU (aBTOYTEHMWN)

- WmnynbcHbIV BbIXOA, ANA nepegadun nponopLuoHaribHbIX Heprum
NMMNynbCOB

- TecToBbIN cBETOANOA ANS TECTUPOBAHUS U3MEPUTENBLHOIO YCTPOWCTBA

- WHTepdenchbl AaHHbIX:

- OnTtnyecknin nHTepderic gaHHbix DO

- OnekTpnyeckmun nHtepdenc gaHHeix CLO nnm RS485

- Yacbl peanbHoOro BpemeHu ¢ oyHKLMEN kaneHgaps

- PacnosHaBaHue maHunynauui
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4 CtaHpapTbl U NpaBuna

DIN EN 62052-11

DIN EN 62053-21

DIN EN 62053-23

DIN EN 61038

DIN EN 61000...

DIN EN 60529

DIN EN 62056-61

VDEW-Lastenheft 2.1

O6opygoBaHue ans n3MepeHust anekTpuyecTea
(nepemMeHHbIi TOK) -  0bLime TpeboBaHWUsl, UCMbITAHUS WU
ycrosBusi  nposBefeHus  ucnblTaHui - Yacte 1 1:
nameputenoHas  annapaTtypa (IEC 62052 -11:2003);

"epmaHckas Bepcunst EN 62052-11:2003

O6opygoBaHue ans n3MepeHust anekTpuyecTea
(nepemMeHHbIV TOK) - OTAenbHble TpeboBaHusi - Yactb 21:
CraTtuyeckune cHeTUMKM ONSt aKTUBHOW 3aHeprum (knaccel 1 1
2) (IEC 6 2053-21:2003); 'epmaHckas Bepcus EN 62053 -
21:2003

O6opygoBaHue ans n3MepeHusi anekTpuyecTea
(nepemeHHbIN TOK) - OTAeNbHble TpeboBaHus - YacTb 2 3:
CraTtuueckne cHeTUMKN AN peaKTUBHOWM 3HEPrm (Knacchbl 2
n 3) (IEC 62053-23:2003); NepmaHckasa Bepcusa EN 62053-
23:2003

Pene BpemeHu ans ynpasneHus Tapudgom 1 Harpy3skon
(IEC 61038:1990, nonpaska); l'epmaHckas Bepcusi
EN 61038:1992

OnekTpomarHuTHas coemectTumocTs (EMC)

Crenenn 3awmtel kopnycos (IP- koa) (I EC 60529:1989 +
A1:1999); NepmaHckas sepcust EN 60529:1991 + A1:2000c

N3mepeHne onekTpuuectBa-  obMeH [AaHHbIMKM AN
CUYMTBIBAHMSA [daHHbIX CYETYMKa, yrnpasrieHus Tapudom u
Harpyskon - Yacte 61: cuctema ngeHtndmkaumm o6beKkToB
OBIS (IEC 62 056-61:2002); Tl'epmaHckas Bepcusa EN
62056-61:2002, TEKCT Ha aHIMUINCKOM A3bIKe

SﬂeKTpOHHbIIZ CYETHUK I'IpOdZ)VIJ'IFl Harpyskm
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5 Kopnyc, aucnnen, aneMeHTbl ynpaBrieHus

PucyHok 6: dnemeHTbl kopnyca, paboyeit Yactv n gucnnes

Ne

OnucaHue

PyHKUMA

1

KprLIJKa cyeT4nKa

TecToBbIN CBETOANOA

VcnbiTaHne cyeTymka

Knakokpuctannuyeckun
auecnnen

Ouncnnen namepeHHbIX 3Ha4YeHUn n
MHdOpMaUmmM o ctaTtyce

KHonka napameTpusauunm

AKTMBaLMA JaHHOM KHOMKKU obecrnevnBaeT
nepexon CYeTYMKa B peXUM NapaMeTpuaaumnm
(HaxoOuTCcA nop KPbILLKOW cYeTUMKa)

MexaHun4eckasi KHomnka Bbl3oBa

BbI30B AOMNONHUTENBHBIX AaHHbLIX Ha
XnaKkoKpuctannn4eckom gucnnee

BUWHT ¢ nnombon

KpenneHue KpbILLKX Kopryca cueTyunka

KprLLIKa KNneMMHUKa cHeTHnka

3alumTa KOHTaKTHOW rpynnbl

OnTunyeckas KHomnka Bbl30Ba

BbI30B AOMNONHUTENBHBIX AaHHbLIX Ha
XnakoKkpuctannn4yeckom gucnnee

OnTryeckuii MHTEPGENC
AaHHbIxX DO

YcTaHoBKa CBA3N MexXxay CHETHYHMKOM U
CYUTbIBaOLLMM YCTpOVICTBOM

10

MexaHun4deckast kHonka C6p003

BbinonHeHve onpegeneHHbIX 4eNCTBURA,
TaKMX KaK yCTaHOBKa 4acoB U T.4.

11

PacnosHaBaHue maHunynsuui

Pacno3HaBaHue OTKPbITUS KPbILLKU
KOHTaKTHOW rpynmbl U pacrno3HaBaHue
MarHUTHbIX Nonen (Mof KPbILLKON cHeTYMKA)

12

BUWHT ¢ nnombon

erI'IJ'IeHVIe KPbILLKN KNeMMHUKa cHEeTYUKa

Tabnuua 1: dnemeHTbI Kopnyca v gucnnes
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6 TexHn4Yeckoe onucaHue
6.1 TexHU4YeckKkune gaHHbIe

HanpsixeHue 4-NpOBOAHbIV CHETYMK

Tok
YacTtoTa

Knacc TouHocTHn AxTnBHasi/PeakTnBHas aHeprusi

Tunbl namepeHus AkTnBHasi/PeakTnBHas aHeprusi

cseroguoa (umn./kBTy)

MocTosiHHbIE N3MepeHusi
BbIxog (umn./kBTt4)

Perucrparopbl 3HepruM MakcuMarnbHOe KONIMYECTBO

Perucrtpatopbl

MaKcUMarbHOe KONMM4ecTBO
MakcuMyma

nepuoa namMepeHnst

Yachl peanbHOro

TOYHOCTb
BpeMeHU

CUHXPOHM3aLns

3anacHas 6atapes/koHaeHcaTop

Bxoabl ynpaBneHus  BBog SO unu BBOZ MMMNYNbCOB
HanpsiXeHne cucTembl

Bpems coxpaHHOCTH

AaHHbIX
Oucnnen Twn / pasmep uudp
[ONOSNTHUTENbHbIN Ancnen
cunTbiBaHMe 6e3 nogaqn HanpsikeHus
AkcnnyaTtauus MeXxaHnU4eckne KHOMKM

onTn4yeckne gaTtymkun

UHTepdericbl gaHHbIX  ONTUYECKUI MHTEPdENC AaHHbIX

ANEKTPUYECKNIN NHTEPGENC AaAHHbBIX
NPOTOKON AaHHbIX

MakcuMarbHasi CKOpoCTb nepeaayn
MakcMMarbHOe KONMMYecTBO
MUMMNYTbCHBIA UCTOYHUK NMUTaHWS

Bbixoabl
WcTOo4YHMK 3HEeprum
Bpems bydepusauum cetu
OHeprocHabxeHue Lenb HanpshXeHus
Ha a3y (6a3oBbIN)

Xapaktepuctuku EMC

uenb Toka
COMNpPOTUBIIEHWE U30MALMM

MMNynbCHOE HanpsXxeHue

CONPOTUBIIEHME NS BbICOKOYACTOTHbIX
nonei

TemnepaTypHbI pexum pexum paboTbl/orpaHnyeHust

XpaHeHue 1 nepeBo3ka

OTHOCUT. BNaXHOCTb
Kopnyc pasmepbl

Knacc 3awuTbl

CTeneHb 3aluTbl Kopnyca/TepMuHanos

maTepuan kopnyca

NPOTVBONOXaPHbIE XapaKTEPUCTUKN

BeC

Opyrue xapakTepucTMKM pacro3HaBaHWe MaHWUMyrMpoBaHus

n3MmepeHne MrHoBeHHbIX 3Ha4YeHun

BHYTPEHHWIA paano MoAay/b

Tabnuua 2: TexHuyeckne JaHHble
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3x230/400 B, 3x220/380 B, 3x58/100 B, 3x63/110 B, 3x115/200 B,
3x127/220 B, 3x132/230 B

5(60) A, , 5(100) A, 10(60) A, 10(65) A, 10(100) A;, 1(6) A, 5 A
50 'y, 60 'y,

Knacc TouHoctn 1.0 n 2.0 IEC 62053-21, IEC 62053-23
BapuaHT: +A/-A unm IAl / +R/-R

500 - 40 000 (B 3aBMCMMOCTHM OT TUMa nU3genusi)

250 - 20 000 (B 3aBMCMMOCTHY OT TUMa nU3genusi)

4 TapudHbIX 30HbI,20 TapudHbIX perncTpoB ang A+ A- n R+R- ,
15 npeaBapuTENbHbIX 3HAYEHUI (aBTOUTEHMIA)

4 perncrpa MakcuMyMa (24 4 HerpepbIBHOW paboTbl) ans A+ A- v -
R+ R-, 15 npeaBapuTenbHbIX 3HAa4eHUI (aBTOUTEHUIA)

5,6, 10, 12, 15, 20, 30, 60 muH (napameTpupyeTcs)

+ 0,5 cek./cyT.

yepes MHTepdenchl aHHbIX, KOHTPOMbHbIA BXOA UMK YacToTa ceTn

>10 net/> 7 gHewn
1 wryka

MaKCMMarnbHO 2 LUTYKM

6e3 HanpsixeHusi B EEPROM, He meHble 20 net

XKW /8 x4 mm (OmanasoH 3Ha4yeHus1)

MHbopMaumm o cTaTyce OTCYTCTBUS hasbl, MocnenoBaTenbHOCTH
a3, Tapudbl, 3anyck yCTPOMCTBA, MaHUNYNsAUKUA 1 06paTHbIN X0
yepes bydepHyto baTapeto (Mo 3akasy)

Ans Bbi3oBa u cbpoca amcnnes

Ans BbI3oBa aucnnes

OnTtuueckuin nHtepdenc gaHHeix DO

RS485 unun CLO

IEC 62056-21

300, 1200, 2400, 4800, 9600 604, pexum C

3

3-cbasbl HaNpsXKeHUst N3MepeHust

>200 mc

1.3 BA/< 0.8 BT

0.03 BA

nsonsumsa:4 kB nep. Toka, 50 'y, 1 MuH

EMC:4 kB, umnynbc 1.2/50 ps, 2 Q

1ISO:6 kB, nmnynbe 1.2/50 ps, 500 Q (uenn namepeHus, BX. 1 BbIX.),
no 3akasy I1SO: 8 kB, nmnynbc 1.2/50 ps, 2 Q (uenun namepeHus,
BxoAbl), 6 kB, mnynec 1.2/50 ps, 500 Q (Bbixoab!)

30 B/m (nog Harpyskom)

-25°C ...+60°C/-40°C ...+70°C

-40°C ...+70°C

90% npu 40°C, He KoHAeHcHpytoLLas
npubnuanTensHo 178 x 328 x 61 (LU x B x ') mm
2

IP51/IP31

Monukap6boHart, yCUNeHHblI CTEKITOBONIOKHOM
nepepabatbiBaeMbIn (6e3 ranoreHa)

0o 60 A npubnuamtensHo 1.35 kr, oo 100 A npubnuanTensHo 1.6 kr
perncTpauus Komn-Ba norbITOK MaHUMYISLWUA, 3anycK U OCTAHOBKa He
meHee 10 nonbITOK MaHMnynsaunn

P 1 Q (no dasHo n cymmapHo), U n | (no dasHo)

[Nsi yRaneHHOro CYMTLIBAHUS A@HHbIX CYETUMKA MOCPEACTBOM
[BYHanpaBJIeHHON CBA3M
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6.2 ¢yHKL|VIOHa.I1bHaF| npunHunnmnanbHasa cxemMma

PVICyHOK 7: @yHKLI,MOHaJ'IbHaH npuHUunmnanbHaa cxema

6.3 MNepekntovyeHune Tapucos

PyHKUMA NepeknodeHnsa TapndoB PyHKUMOHMPYeT Ha 6a3e YyacoB pearlbHOr0 BpeMeHu
(RTC) u ycraHaBnuBaetca c nomowpto uHTepdenca DO.  ToyHoCTb Xxoda uvacos
cocTaBnsieT, He meHee * 0,5 cek/cyT. Yackl nepeknioveHnss TapudoB 3a4atoT Bpemsi Npu
yCrnoBun Hanuums TapudHoro pacnucaHus. TapudHoe pacnucaHvie
napameTpusupyetcs, OAuH Tapud Bcerga OCTaeTcd aKTMBMPOBaHHbIM. Bo3MoXHO
BHELUHEee ynpasrieHve Tapudamu, npu 3TOM BHYTPeHHee ynpaBrieHne aBToMaTU4ecku
oTknoyaetcs. Cuetunk ITZ nmeet oTaenbHble Yackl And 6yaAHUX OHEN M Npas3gHUKOB.
Wcnonb3yeTcs creqytoLlee AeneHne no Tunam gHew:

a) lMoHegenbHUK - NATHULA

b) Cy66oTa

c) BockpeceHbe

d) BbixogHble

YcTaHoBKa Aatbl U BpeMeHu

HaTa n BpeMs MOryT yCTaHaBnuBaTbCA C MOMOLLUBIO NporpammHoro obecneveHmnss EMH-
COM wmm EMH-COMBI-MASTER 2000, kak 4epe3 ONTWYECKMW, Tak W uyepes
3NEKTPUYECKMIN NHTEPENC. .

CVIHXpOHVI3aLWIﬂ 4acoB pearibHOro BpeMeHu oCyLLeCTBNAeTCA C NOMOLUBIO:

a) BHYTPEHHEro kBapLieBoro npeobpa3oBaTens;
b) Bxoaa cUHXpoHM3aLUY;
C) 4acToThbl NUTaIOLLEN 3NEKTPOCETU.
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Bydepuzaums 4acos peansHOro BpeMeHM BhIMOMHAETCS

a) c batapeen
b) c koHaeHcaTopom
C) c koHaeHcaTopoMm u bydpepHon GaTapeei.

BaTtapes obecneunBaeT pesepB paboTbl yacoB B TeyeHue > 10 neT, KOHAeHcaTop B TeyeHun > 7
AHel. [pu NONHOCTLIO paspsPKEHHOM KOHAEHCaTope BpeMs 3apsiakv cocTaBnseT npubnuavTtensHo
20 MuHYT nocne nogayun dpasHoro HanpsbkeHus (90% HanpskeHus ).

Mpn 3aBeplieHun pesepBa paboTbl YacoB, Ha AWCMNee OTpaxaeTcs COOTBETCTBYIOLUMIA CMMBON
(cmoTpute cTpaHuuy 2 1). Tlocne Bo3BpaTa HaMpPsPKEHWs Yacbl peanbHOrO  BPEMEHU
yCTaHaBMMBalOTCA Ha BpeMsi nponagaHus nuTaHus B ceTu. Kpome Toro, aHeprus pernctpupyetcs
CTauuoHapHbIMK permctpamm (B 3aBUCUMOCTU OT koHdurypaumm 1.8.0, 1.8.1, 1.8.2, 1.8.3 unn 1.8.4).
Ecnu Gatapes nnu koHZeHcaTop paspsbkeHbl, UX (OyHKUMM GepeT Ha cebs OydepHas Gatapes.
BydepHasa 6aTapes obecneunBaeT adpekTMBHOE NPOJoIKeHe paboTbl AMCTNIEEM NMPU OTCYTCTBUM
HanpshkeHWs N CYNTBIBAET 3HAYEHNs CHETUMKA Yepe3 MHTepdelic no onTuieckum gaHHeim DO.

6.4 UHTepencbl AaHHbIX

CunTbiBaHMe [JaHHbIX BbLINOMHAETCS 4Yepe3 onTudeckuii uHTepderic DO-  nnu  anekTpudeckun
nHtepderic RS485 nnun yepes CLO cornacHo 62056-21. Beiclumn npuoputeT oTAaeTcs nHTepdency
DO.

6.4.1 OnTnyeckumn nHtepcpenc aaHHbIx DO

WHTepdeiic DO ckoHcTpympoBaH cornacHo IEC 62056 -21. MoryT 6biTb yCTaHOBIEHbI criegytoLime
ckopocTu nepegayun B 6odax: pexum C ¢ MakcrmanbHOW CKOpocTbio nepedayn B 6oagax 300, 1200,
2400, 4800 vnu 9600.

6.4.2 neKkTpuyeckuin nHTepcenc gaHHbIx RS485

OnekTpuyeckuii nHTepdenc ( ranbBaHNYeCKN pasbeOuMHEHHbIA) PAacroNoXeH Ha AOMOMHUTENbHbIX
KOHTaKTHbIX Tpynnax nog KPbILKOW KNeMMHMKa (CMOTpUTE CXeMy COedVHEHWs1). ONeKTpUYeckuii
nHtepderic RS 485 npegcraensieT coboW  CUMMETPWUYHBIA  ABYXMPOBOAHBIN  MHTEpdENC,
CKOHCTPYMPOBaHHbIM B cooTBeTCTBUM co cTaHgaptom T IA/EIA-485/1TU -T V.11. K mogemy
yCcTponcTBa ¢ nHtepdericom RS485 moryT nogkntoyatbcs Ao 32 cyeTunkoB. CUHETUMK MOXKET UMETb
OTAeNbHbIN agpec M Bbi3blBaTbCA OTAEMNbHO. PaccTosHve mexay CHMTbIBAOLWMM YCTPOWCTBOM U
CYETYMKOM He JormkHO npesbiwaTts 1000 meTpos.

XapakTepucTukm

Konnyectso NoAknoYaemMbIX CHETYUKOB no 32

MakcumanbHas gnvHa kabens 0o 1,000 m

CkopocTb nepegayv AgaHHbIX 300 ... 9600 6opa

CurHan cornacHo TIA/EIA-485/ ITU-T V.11 rormyeckun , 1 normyeckun ,0
or -0.3 po-6B| or+0.300+6B

Tabnuua 3: Cneundukaummn RS485
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LUunHa RS485

Ha wwnHe RS485 moxeT pabortate Ao 32 yctporcTB. OBbIYHO B LUMHHOW CUCTEME
nepBoe 1 NocrneaHee YyCTPOMNCTBO 3aKOPOYEHbI C MOMOLLBIO LLYHTUPYIOLLErO pe3uctopa
mexay nposogamu “A” u “B” 4yTobbl ybpaTh oTpakeHne NpoBOAUMOCTMN.

CTpykTypa WwuHbl RS485

[ ]

Device 1

[ | []

Device 2 Device 32

RTERM= 120 Q

— RS485-two-wire bus
max. 1000 m

A

PucyHok 8: MNnaH cuctemsl - ABYxXNpoBoaHast winHa RS485
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6.4.3 AnekTpuyeckuin uHtepdenc gaHHbix CLO (CS)
Onektpuyeckun uHtepdgernc CLO ( ranbBaHUYECKU pa3beOUHEHHBIN) HAaXoOWTCA Ha [OMOSHUTENbHOM

TepMuHarne nog KpbILLKOW KIeMMHOW KOPOOKku (CMOTpUTE pUCYHOK 3 Ha cTpaHuue 8).

WHtepdeiic CLO cootBetctByeT TpeboBaHuam DIN 66348, Yacte 1. 310 naccuBHbIN ABYXNPOBOOHbLIN
UHTEpP(ENC, TO ecTb He WMENLUMIA COGCTBEHHOTO WUCTOYHMKa nuTaHus. [aHHble nepefarTcs Mo
0bpasy — ecTb 3NeKTPUYECKnii TOoK / HET anekTpuyeckoro Toka (Mark/Space) npu HOMUHaNLHOM
Toke20m A. Tlo aton npumiuHe CLO wumHTepdheric Tawke HasbiBaloT20m A TOKOBbIM
NHTEPdENCOM.

MageHve HanpshkeHWs Ha nepegaTyvMke M NPUEMHUKE B CYETYMKe cocTaBrnsieT okorno 4 B. Takum
obpa3oM, MakcumanbHoe 4 cyeTyMKa MOryT MogkmtoyaTbes U paboTate OT ogHoro Mogema. Cuyetunku
MMEIOT CBOW afpec M Bbi3blBaTbCA OTAENbHO. MHTepdenc CLO MoxeT ncrnonb3oBaTbCcs ANsl nepenayn

JaHHbIX Ha paccTosHe o 1,000 m.

O6L e xapaKTepUCTUKU

KonunyecTBo noakntoYeHHbIX CHETYMKOB 4
MakcumanbHas gnvHa kabens 0o 1,000 m
CkopocTb nepefayn AaHHbIX 300 ... 9600 6o

3]18KTpVI‘-IeCKVIe XapakKTepUCTukun

CurHan OOVH HOmMb
MepepaTumnk =11 MA <25mMA
MpuemHuk =9 MA <3 MA

ﬂOHyCTMMbIe nepenagbl HaNpsiXkeHnA

MepepaTumnk MakcumansHo 2 B

MpuemMHuk MakcumansHo 3 B

MakcumanbHble 3Ha4YeHus

Tok 30 MA (kopoTKoe 3amblkaHue)

HanpsixeHne 30 B (oTkpbITas nocrnegoBaTenbHas Lemnb)

Tabnuua 4: Cneundwmkaumm CLO

6.5 Bxoapbl

CueTtumnk ITZ MoXeT BbITb OCHALLEH CMEAYOLMMI BXOAAMM:

2 BXofa ynpaBneHUs1 HU3KOTO HaMpsKEHUst UMM HanpsKeHUst CUCTEeMbl (CO CBOGOAHBLIM MOTEHLMANoMm),
0oOMH 13 KoTopbix sBnsieTcs Bxogom SO (6e3 csobogHoro noteHumana), MakcumarnbeHo 27 B noctosiHHOro
TOKa, 27 MA (@KTUBHbIN) 1

1 aKkTUBHbIN UMMYnbCHBLIA BxoA (6e3 cBobodHOro MoTeHUMana, Nnog HanpsbkeHueM) Ans pervcTpauuu
3HEeprum (Hanpumep, cHETUUK rasa)

TexHu4yeckue XapakKTepUCcTukun

Bxopa SO MakcumanbHo 27 B nocTosiHHOro Toka,
27 MA (aKTUBHbIN)

Hu3koe HanpsixeHne 5..40 B nocTosiHHOrO TOKa

HanpsixxeHne cuctembl |58..230 B

MMnynbCHLIV BXOA, 3,6 B <1 MA (aKTVBHbIN)

Tabnuua 5: Cneundukaumm BXogos
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6.6 Bbixogbl

Cuetuuk ITZ moxeT BbITb OCHaLLEHO He Bornee Yem 3 BbIXxo4aMMu:

- makcumanbHo 3 Bbixoga SO cornacHo DIN 43 864 unn

- MakcumarnbHo 2 perne (KOHTaKTHbIX), 1 M3 KOTOPbIX JAOIMKHO BbiTb pere

BbICOKOW Harpy3ku (KOHTAKTHOE) Unu

- MakcumarnbeHo 3 Bbixoga Opto-MOSFET (npepbiBaHne unm KOHTaKT)

TexHu4yeckue XapakKTepUuCcTukun

Bbixog SO Bpemsa nmnynbca 20-500 mc (25-1 M'y) 3a 20 mc;
OHeprus umnynscos 100-10,000 umn./kBTy;
MakcumanbHo 27 B NnocTosiHHOro Toka,
27 mA (naccuBH.)

Pene makcumManbsHo 250 B noct./nepemeH. Toka, 100 mA

Pene BbiCcoKO Harpy3sku

makcumansHo 250 B noct./nepemeH. Toka, 10 A

Opto-MOSFET

makcumManbsHo 250 B noct./nepemeH. Toka, 100 mA

Tabnuua 6: Cneundukaumm BeIxogoB

6.7 Kopnyc

6.7.1 OcHoBaHue Kopnyca

OcHoBaHMe cyeTuMKa U3roTaBnmBaeTcs U3 ceporo nonvu<ap60HaTa C KpeneXHbIM YLIKOM

B BerHeVI 4acTn n ABYyMA KpeneXXHbIMN OTBEepPCTUAMU B HWKHEN YacTu.

PucyHok 9: YcTaHoBOYHas nnata
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6.7.2 Kpbiwka cyeTymnka

Kpblllka cueTuMka M3roTaBMMBaeTCsl M3 Mpo3padyHoro nonukapGoHata. OkHa Takke
SIBNSAOTCA NMPO3payHbiMK, a ocTanbHasi MOBEPXHOCTb MMeeT 06paboTaHHy CTPYKTYpY.
Kpblllka cyeTyvka NoaBELLMBAETCS K BEPXHEW YacTy OCHOBaHWSI CUETUMKA U KPEMNUTCS K
HeMy [ABYMSI BUHTAMU C BO3MOXHOCTbLIO ONIMOMOVPOBaHMUS B HUXKHEN YacTu.

PucyHok 10: Kpblwka cyeTymnka

6.7.3 KpblilwKa KNneMmMHOM KOpOoGKU

Kpblllka KreMMHOW KOpoOKM M3roTaBnuBaeTcs M3 ceporo nonukapGoHata. OHa
KPenuTcsl K KNEMMHOM KOPOGKe C MOMOLLBI0 BUHTOB C MIOMOUPOBKOA. BHYTPU KpbILLIKK
KNEMMHOIN KOPOGKM UMEETCSl KOHTAKT [nsi pacrno3HaBaHWsi MaHWUMynNUpoBaHusi. [laHHbIi
KOHTaKT PerncTpupyet KaXKAyl MOMbITKY CHATUSI KPbILIKA KIEMMHOW KOpoOku. BHyTpwu
KPbILLKM KIIEMMHOM KOPOGKU Bbl MOXETE HAUTU CXEMY COEVUHEHUS.

PVICyHOK 11: KoHTakTHas rpynna c KOHTaKTOM AN pacno3dHaBaHUA MaHUNYyNMpOBaHUA
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7 3KcnnyaTaum| cYeT4YUuKa

7.1 Paboune pexumbl
7.1.1 Cratyc napameTpa (ctatyc PAR)

Ctatyc PAR ucnonb3yeTcsi ANns KOH(UIYpUpOBaHUS CYETYMKA B 3aBOACKMX YCOBUSIX.
Ons aKTMBauuMM [AHHOTO pexuMa HaxMuTe KHOMKy ctaTyca PAR . 3Ta kHorka
pacronoXeHa nof KpbILLKOW CYeTYMKa U 3allyLLieHa METPOMOrMYECKAMI KIeimamm.

7.1.2 Pexum TecTUpoBaHuUA

B pexume TecTupoBaHus paspelueHne peructpa sHeprum B 10 O pa3 Bbiwe, 4em
paspelleHne B CTaHOApTHOM pexume 3kcnfyaTaumu. 3To KacaeTcs Tabnuubl
CUUTBIBAHWS.

Pexum TecTupoBaHus Bbi3blBaeTcsi nytemM komaHdbl 3anucy 1. 58.T(N) ons akTvBHOW
aHeprum 1 3.58.T(N) Ansa peakTMBHOWN SHEPrUw.

N = 1 os3HayaeT aktmsBaumo, ,N° = 0 o3HayaeT oTkno4deHne. CoctosiHuA ,T°
npegHasHayeHbl Ans KonMyecTsa TapudoB, KOTOPble akTUBMPYIOTCS MO KOMaHae.
AKTMBaUMA pexuma TecTUPOBaHWS WMHOMLMPYETCS MyTeM OOHOBPEMEHHOro MWraHusi
CMMBONa CO 3BE340YKOM W BOCKNMLATENbHOMO 3Haka Ha gucnnee (CMoTpuTe CTpaHuuy
21). TMocne 24 YacoB  HeMNpepbIiBHOW  3KCNNnyaTauum pexuMm  TeCTUPOBaHUSA
aBTOMaTMYECKM OTKMIoYaeTcs.

7.1.3 CTaHAapTHLIWA PEXUM IKCNIyaTalumm

|_|pVI JKCnnyatauunm cHeT4"Ka B 0ObIYHbIX YyCnoBuaAX UCNOoNb3yeTcA CTaH,D,apTHbIVI pexnm

aKcnnyatauun.

7.1.3.1 CtaHgapTHbIA gucnnen

Mocne ycTaHOBKM YCTPOWCTBA U NPOBEAEHUS TECTUPOBAHMWSA AWCNIes yCTaHaBNMBaeTcs
cTaHgapTHbIM aucnnen. [Npy MHOroTapnugHON KOHCTPYKUUK, Ha aucnnee NHANLMPYTCS
3Ha4YeHne 3Heprun 1 aKTMBHOro Tapuda.

B aByxTapuMdHOM cyeTuMke CO CTaTUYECKMM AMCMIIEEM 3Ha4yeHWe 3HEepPrum BbICOKOTo
Tapudpa oTpaxaeTcsl Ha gucnrnee B obnacT 3Ha4YeHW, a 3Ha4YeHue dHEePrumn HU3KOro
Tapudpa, B obnactm koga OBIS. Tpu atom KommyecTBO UMp BbICOKOro Tapuda
cokpalaeTca c8 oo 7.

Ovcnnen Bo3BpallaeTcs B COCTOSIHME CTaHAapTHOro aucnnes m3 nboro nonoxeHus
npun yCrnoBuK, Y4TO OH He paboTan B KOHUIYpMPOBaHHOM pexume 3agepkm (o1 5 go 30
MUWHYT).

7.1.3.2 OTpaxeHue HeMCNpPaBHOCTU Ha Aucnnee

Mpu aKcrnyaTauum CYeTUYMKa BbINONHAETCS HenpepbiBHAs NPOBEpPKa PErUCTpa AaHHbIX,
KoJa, a Tawke KOHTPONbHOW cymmbl. Ecnv B xope npoBepku OyneT oGHapyxeHa
owmbka, Ha aucnnee GyaeT MHAULMPOBATLCS KO OLIMGKMU.
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7.2 Oucnnen

Cuetunk ITZ nmeer xumpkokpuctannmdeckuin gucnnen (LCD).

PucyHok 12: Cxema gucnnes

Ne OnucaHue
1 OTo6paxeHre a3 HanpshKeHus, MHAMKaTop YepegoBaHus das
2 MHavkaTop akTMBHOro Tapuda
3 [vcnnen HanpasneHnsa aHeprum

1-1 kBagpaHT +P / +Q

2-i kBagpaHT —P / +Q

3-1 kBagpaHT —P / -Q

4-i4 kBagpaHT +P / -Q

4 YkasaTenb NonbITKA MaHUNynsunm

5 Ovcnnen 3HavyeHns n eguHUL, U3MepeHns

6 YkasaTenb 3anpeTta cbpoca MakcMmaribHOW MOLLHOCTMU
7 YkasaTtenb 3aBepLueHus pecypca (c6os) YacoB

8 Oucnne koMMyHMKaL MK

9 Oucnner akTMBUMpoOBaHNSA pexnma TeCTUpOBaHUS

10 Owvcnnen koga OBIS unu HK13koro Tapuda

Tabnuua 7: dnemeHTbl gucnnes
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7.2.1 YcTtaHOBKa pacno3HaBaHuUs OLIMOKU

Cuetunk | TZ npepoctaBnseT cnegylolme BO3MOXHOCTM YCTAHOBKM pacrno3HaBaHWs OLLIMOKuU,
KOTOpble OTpaXalTcs Ha gucrnnee ¢ nomolubo cermeHTos LCD ,L17, ,L2" 1 L3

1. Ykaszatenu dasbi (U1, U2, U3)
OTtpaxeHve Ha gucnnee cumsonoB L1, L2 n L3 cBuaetenbCTBYET O TOM, YTO HanpshkeHue
noctynaet no BceM ¢haszam. OTcyTcTBME (ha3bl OTpaxaeTcs Ha gucniee oTCyTCTBMEM CUMBOMA.

2. UpeHntudbukarop nocnepgoBarensHocTu ¢pa3
PyHKUUA aKTUBMPYETCS TONbKO B TOM Cryvae, Korga npucyTCTBYIOT BCe TpW HampspkeHus. [pu
HemnpasuIbHOWM NnocnegoBaTenbHOCTU a3 MUraloT BCce Tpy CUMBOMa.

3. Oducnnen HanpaBnNeHUs 3HepPrumn

3aperncTpMpoBaHHOe HanpaBrieHne IHepPrnM OTpaxaeTcs Ha avcnnee cumsonamun P+, P-, Q+ u
Q-. P+ / Q+ = nonoxuTeneHble akTUBHbIE PErncTpbl YCTponcTea / peakTuBHas aHeprua P- / Q- =
oTpuuaTenbHble aKTUBHbIE PETUCTPbI YCTPONCTBA / peakTUBHasA aHeprus

4. Oucnne 3anycka ycCTPOWCTBA MIM aKTUBHOMW 3HEPruu peructpa

Ecnu WS m unmBSu m npeBbiluaeT MyckoBOW MOPOr, W 3HEPrus perucTpupyetcs B
COOTBETCTBYIOLLIEM PErncTpe 3HEpruu, MOSIBNSIETCS COOTBETCTBYHOLLASA CTperka HanpaBrneHus
aHeprun (P+, P-, Q+ unu Q- B 3aBUCMMOCTM OT KOHCTPYKLIMU CHETYMKA).

5. Oucnnen HanpaBneHus oTpuuaTtenbHon aHeprum (WSum < 0)

a) OpHoHanpaBneHHOe YCTPONCTBO

Mpn oTpuuaTenbHOM HanpaeBreHnM JHepruyM 3Heprus He peructpupyetcs. Ceetoamos
npogosrkaeT ropeTb (OTCYTCTBME 3KCMyaTauMOHHOW  Harpysku). P- muraetr, P+ He
BbICBEYMBAETCS Ha Aucrree.

b) [ByHanpaBneHHoe yCTPONCTBO

Mpw oTpuuaTensHOM HanpaBfeHUn aHeprum nosensetcs P-.

c) IWI — ABcontoTHOEe YCTPOMCTBO

Mpy oTpuuaTenbHOM HampaBfeHWn 3Heprun nosiensietcs P+ u P-, ecnu HanpasneHne aHepruu
ABMSETCS oTpUUaTenbHbIM, @ pernctp aHeprum ana W+ aktTmBupoBsaH.

6. Yka3atenb OTKITOHEHUS1 HanpaBreHus aHeprum das

a) OpHoHanpaBreHHOE YCTPOMCTBO

Ecnn HanpaeneHue aHepruu, nNo KpawmHenh Mepe, OOHOM pasbl SABMNSETCS OTpuLaTenbHbIM,
3aropaeTcs CTpernka noToka aHeprnv B JOMNOSHeHWe K ykaszaTensam das.

Mpumepsbl:
Cnyuvan Oucnnen
Wsum >0, W2 <0 P+ ceetutcs, L2 n P- muraet
W+ 3apervuctpmpoBaHo
Wsum <0, W3>0 P+ 1 L3 muraet
OTCyTCTBME 3anycka
Wsum >0, Wi nW3<0 L1, L2, L3 u P- muraet
OTCYTCTBUE 3anycka (oBONHasA yHKUMS C

pacno3HaBaHueM YepefoBaHus a3)

Cnyuan Oucnnen

Qsum>0,Q2<0 Q+ ceTutcs, L2 n Q- muraet
Q+ 3aperMcTpmpoBaHo

Qsum<0,Q3>0 Q+ n L3 muraet

OTCyTCTBME 3anycka

Qsum>0,Q11nQ3<0 L1, L2, L3 n Q- muraet
OTCYTCTBUE 3anycka (oBONHasA yHKUMS C

pacno3HaBaHueM YepefoBaHus a3)
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6)

[ByHanpaBneHHoOe yCTPOMCTBO

Ecnu HanpaBneHuwe, No KpanHen mepe, oAHOM hasbl UMEET OTKNOHEeHue OT

CyMMbI cbas, MUraeT COOTBETCTBYIOLLAA CTperika NOTOKa 3Heprnn B 4oNofIHeHne

K CTpenke notoka pAns cymmbl ¢a3. Kpome Toro,
COoOTBeTCTBYOLWEN dhasbl.
Mpumepsbl:

Cnyuan Oucnnen

WSum > 0, W2 <0
W+ 3aperncrtpuposaHo

P+ cBetutcsa, L2 n P- muraet

WSum < 0, W3 >0
W- 3aperncTtpmnpoBaHo

P- ceetutcs, L3 n P+ muraet

WSum>O,W1 WW3<0
W+ 3aperncrtpuposaHo

P+ cetutcs, L1, L3 n P- muraet

MuUraet CuMBOI

c) IWI - AbconoTHoe yCTPOMUCTBO
Ecnu, no kpanHen mepe, ogHa hasa saBnseTcs oTpuuaTensHon, B AONONHEHWEe
K CTpernke HanpaBreHus aHepruu P + nosiBnseTcs cTpenka HanpasneHus

3Heprum P-.

Cnyuan

Oucnnen

Wsum < 0, W+ 3apeructpmpoBaHo

P+ n P- cBeTarcs

Pacno3HaBaHue
ITZ peructpupyeT gaTy u BpeMmsi OTCYTCTBUSI HAMpPshKEHUs, a Takke AaTy U BpeMmsi
BOCCTaHOBIIEHUSI HAMPSDKEHUSA ANS KaXaoW hasbl B CNeayoLwmx perncrpax:

OTcyTCTBMe HanpsXxeHus BoccraHoBneHune HanpsaXxeHusA

L1 L2 L3 L1 L2 L3

C.51.1*vWV

C.51.2*vv |C.51.3*VW [C.52.1*VV | C.52.2*VV C.52.3*VV

VV = CueTumnk cobbitun (00-99, 10 npeasapuTensHoe 3Ha4YeHue)

Mpumep:
C.51.1*02(10502031250000) = oTcyTCTBME HanpsikeHWUs1 BO BTOpo pa3 dasbl L2 B
12.50 03.02.2005.

CooTBeTcTBYIOLLAsA  MOCMEdHsIs  OTMETKa  BOCCTaHOBIEHUSI  HaMPshKeHWs,
C.52.X*New() yoansietcs, npu oTcyTcTBMM HanpspkeHns (BBog B C.51.X(*New +1), B

NPOTUBHOM Clly4ae He NPUHUMAETCA NMPEeXHAA OTMETKa BpeMeHN.

Kpome Toro, ITZ peructpupyeT KOnNmM4ecTBO CriyyaeB OTCYTCTBUSI HAaNpshKeHUs Ons
Kaxgon a3kl B CrieflyloLLeM perucTpe:

KonunuectBo cnyvyaeB oTcyTCTBUA
HanpsxeHUA
L1 L2 L3
C.71 C72 C.73
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7.2.2 Pacno3HaBaHue MaHUNynNALun

[ns 3awmTbl OT NOMNbLITOK BMeLlaTenscTea, | TZ 06opynoBaHO CUCTEMON pacrno3HaBaHUS
MaHunynsaumn. CyuiecTByeT ABa pa3nuyHbIX TUMA pacno3HaBaHUs:

a) MOHWTOPUHT BCKPbITUS KPbILLKU KNEMMHOW KONoaKu
b) MOHWTOPUHr BO3OENCTBUS MarHUTHLIM MOSEM

O6wasn nHcpopmaums

Ecnu cyetumk ITZ HaxoguTca B cTaTyce napameTpupoBaHusi, MOHUTOPUHT MaHUNyNALMn
HaxoOWTCH B MONIOXKEHUW ,, BbIKNOYEHO . 3TO O0O3HA4YaeT, YTO MaHUMNynsauMn He
3aperucTpupytotcs. OfHako, ecnvM HaxkaTb Ha KHOMKY  MaHuMnynsiuumM — unm
BO3[1€MCTBOBATb BHELHUM MarHUTHbIM MOMEeM MOSIBUTCH CHMBON MaHuMmymnsiuum Ha
aucnnee (,CMMBON pyKU®).

AKTUBaLMS MOHWUTOPUHIA MaHWUNYNAUWMA NPOUCXOAUT aBTOMAaTUYECKM B TeYeHue
TpMALaTU MUHYT NOCHe OTKIYEHUs cTaTyca NapamMmMeTprypoBaHUsl.

Co6bIiTe MaHuNynAuMm

a) MOHWUTOPUHT BCKPbLITUS KPbILLKX KNEMMHOW KOnoaku
Ecnu cyetumk ITZ akcnnyatupyeTcs B HOpMalbHbIX YCIOBWSIX, Kaaasi MornbiTka
OTKPbITUS KPbILKMA KIEeMMHON KOPOOKM pernctTpupyeTcss € ykasaHuem pfnatbl U
BpemeHu. Ecnun cyeTunk umeeT OydepHyto GaTtapeto, perumcrtpauusi MoxeT
BbIMOMHATLCA MNPU  OTCYTCTBUWU HAMpPSHKEHUS NUTaHMS cyetdka. MaHunynsuus
KPbILUKN KNEMMHON KOPOBKM UHAMLMPYETCS Ha gucnree , CMMBONOM pyku“. Kpome
TOro, MOXeT cpabaTbiBaTh BbIXOAHOE pene cYeTUMKa.

Cuyetunk | TZ permctpuvpyeT KONMYECTBO OTKPbITUMA KPbILIKN KIEMMHON KOPODKM B
pernctpe C.51.7(). Mpn ganbHenWnX nonbiTkax OTKPbITb KPbIWKY Ludpa Kaxabiv
pa3 ysenuuuBaeTcsa Ha eauHuuy. Peructp umeet 8 umdpp ot 00000000 po
99999999.

Ona Kaxgoro KOMMEepYecKoro nepuoga COXPaHSAITCA [OaHHble O KOnuyecTse
nonbITok MaHunynsumm B pernctpax C.51 .5() n C.5 1.6(). B AaHHbIX pernctpax
XpaHATCA AaHHble 0 10 nocrnegHnx nonbiTkax MaHunynaumn. B permnctpe C.51.5()
Hayarno nocnegHen NonbITKM MaHUNYNSALMM COXpaHsSieTcsl BMECTe ¢ MHdopMaunen o
pate n Bpemenun. Peructp C.51. 6() coxpaHsieT gaHHble 06 OKOHYaHUW MOMbITKN
MaHUNynsauum ¢ nHcpopmaumert o gate u BpeMeHW.

6) MOHUTOPUHI MarHUTHOrO Norns

Ecnu cyeTumk aKkcnnyatupyeTcs B HOpMarnbHbIX YCNOBUSX, Kaxaas nomnbiTka
MaHUMyNMPOBaHUsi C MOMOLLBIO MarHWTHOTO MONsSi PEerncTpUpyeTcs C yKasaHuem
AaTtbl U BpeMeHu. [MonbiTka MaHUNynsauMM OTMEeYaeTcs Ha Aucniee , CUMBOSIOM
pyku®.

Cuetunk ITZ  peructpvpyeT KONMMYECTBO MOMbITOK MaHUMNYNAUUA B perncrpe
C.52.7().Peructp nmeet 8 umdp ot 00000000 go 99999999.

Ona kaxgoro nepvoga onnaTbl COXPaHSATCA AaHHble O KONM4ecTBe MOomMbITOK
manunynsauum B permctpax C.52.5() n C.52.6(). B AaHHbIX perMcrpax xpaHsaTcs
AaHHble 0 10 nmocnegHux nonbiTkax manunynauun. B peructpe C.52. 5() Havano
nocnegHeun NonbITKM MaHUMYSLUKM COXPaHsieTcs BMecTe ¢ MHpopmMaumen o gate u
BpemeHn. Pernctp C.52. 6() coxpaHseT pfaHHble 006 OKOHYaHWM MOMbITKA
MaHunynauumM ¢ uHdopmauuen o pate u BpemeHu. Kpome Toro, moxer
cpabaTblBaTb BbIXOAHOE pere cyeTvmKa.
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C6poc AaHHbIX perucTpa MaHUNynsAUUA U coxpaHeHue npeabIayLUnX 3HaYeHUM

a)

b)

c)

C6bpoc npu cunTbIBaHWUM Yepe3 onTudeckui nHTepderc DO

Mpu cuuTbiBaHMM 4epe3 ontudeckuii uHTepdoeric DO, cbpackiBaeTcst ykasaTtenb
MaHUMynsauum -, CUMBON  PYyKU® Ha Aucnnee W pasmblKaeTcs BbIXOOHOE perne
cyeTyMKa.

MpumMeyvaHue: Npeabiayllee 3HaYeHne He (hOpMUPYETCS.

C6poc Npy AUCTaHLMOHHOM CYUTLIBAHUM Yepes 3MEKTPUYECKUN MHTepdENC.

C6bpoc 4epes anekTpuyecknin MHTepdeic BbIMOMNHAETCS Tak e, Kak u copoc yepes
ONTUYECKUN NHTepdeic.

ABTOMaTU4eCkuin cbpoc

B KOHLe pac4eTHOro nepuoga OCyLLECTBISIETCS aBTOMaTUYECKnin cGpoc B perncrpax
npeaBaputenbHbiX 3HadveHui C.51 .5*00() n C.52. 5*00(), a Takke C.51.6*00 () n
C.52.6*00().

,C1MBOI pyKVI“ Ha aucnnee wunu BbIXOAHOE pene c4YeTdYuMKa Bcerga ocCTakTCA

aKTMBMpPOBaAHHbIMKU NOCne aBTOMaTn4eCkoro C6p003.

Py4How cbpoc

Py4Hon cOpoc ocyLecTBnsieTcs ¢ NOMOLLbI0 KHOMKM cbpoca. ATo pacueHuBaeTcs
Kak cobbiTme n coxpaHsietca B pernctpe C.51.8. B nocneacteum aaHHoe cobbiTue
nepegaeTcd B pPerucTp npeaBapuTernbHbIX  3HAYEHWW, C  OOMOSHUTENbHON
MaeHTUUKaLNOHHOM MeTKol , &". , CuMBON pyku“ Ha QUCMnee Unu BbIXOQHOE pene
nocne atoro c6pacbiBatoTCs.
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7.3 YnpaBneHue gucnneem

YnpaeneHue OuCNieeM OCYLLECTBISIETCS, rMaBHbIM 06pa3oM, Yepe3 KHOMKY Bbi30Ba.
HekoTopble cyHKLUM, Takue Kak BbIMOMHEHWe py4yHoro cbpoca, ycTaHoBka AaTbl U
BpemMeHn U T.4. TpebylT HaxaTus KHomnku cbpoca, koTopas MOXeT ObiTb
3annomMbupoBaHa.

|_|pVI HaXaTnn KHOMKW Bbl30Ba crieayeT Bbl6paTb pexunm:

a) (1) = HaxaTue KHOMKN B TEYEHMNE KOPOTKOTO BPEMEHU (< 2 CeK)
b) (2) = HaxaTune KHOMKWN B TeYeHne cpedHero BpemeHn (2 cek <t <5 cek) n
c) (3) = HaxaTue KHOMKN B TeYeHne AnMTeNbHOro BpemeHu (> 5 cek).

MeHnio gucnnes yctponctea ITZ pasgeneHo Ha HecKonbko ypoBHeil. C momoLubio
pexuma Haxatus (2) MOXHO NepekrnioyUTbCS C OOHOro YPOBHS AMCMNes Ha ApYron.
Kaxabll ypoBeHb aucnnes umeet nodypoBHU. B pexume Haxatusa (1) BbinonHseTcs
nepeknoyeHne C rMaBHOrO YPOBHS AMCMes Ha MNOAYpOBeHb, a 3aTeM C OZHOro
NOAypOBHSA Ha Apyron nogypoBeHb. C MOMOLLbLIO pexuma HaxaTus (3) BbinonHseTcs
nepeknioyeHme ¢ mwoboro  ypoBHs  0ob6paTHO Ha  ypoBeHb 1 avcnnes.

YpoBeHb gucnnes 1 o

@
v

YpoBeHb gucnnes 2

@ €)
v

MogypoBeHb1
|

@ @
v

MocnegHu nogypoBeHb X

Lo

h 4

YpoBeHb gucnnes x

PucyHok 13: MnaH akcnnyaTtauum
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7.4 CTpPyKTypa MeHIo

Oucnnen - ypoBeHb Peructp OnucaHue
BkntoyeHne it
1. CnMCOK NPOKPYTKM
1.1 1.8.0 AKTUBHas! aHeprus, UMNOpPT, CyMMapHbIe NoKa3aHus
1.2 1.8.1 AKTUBHas aHeprus, UMNopT, Tapud 1 (ecnu akTMBMpoOBaH)
1.3 1.8.2 AKTUBHas aHeprus, UMNopT, Tapud 2 (ecnu akTMBMPOBaH)
1.4 1.8.3 AKTUBHas aHeprus, UMNopT, Tapud 3 (ecnu akTMBMpOBaH)
1.5 1.84 AKTUBHas aHeprus, UMNopT, Tapud 4 (ecnu akTMBMpOBaH)
1.6 2.8.0 AKTUBHas 3Heprus, 3KCNopT, CyMMapHble NokasaHus
(ecrm IWI koHpuryprpoBaH He Tonbko ans peructpa W+)
1.7 3.8.0 PeakTuBHas aHeprusi, UMNopT, CyMMapHbl€ NoKka3aHusi
1.8 C.69.8 OHepr. 3Ha4YeHne A AONOMHUTENbHBLIX TUMOB 3HEPrM (ECrM KOHPUIryprMpOoBaHO)
1.9 C.69.9 Kog OBIS ansa gononHuTenbHbIX TUMOB 3HEPTUY (€CNK KOHUTYpUpPOBaHO)

B 3aBucuMmMocTu oT KOH(*)I/IpraLlVII/I BO3MOXHbI OOMNOSTHUTENbHbLIE BXOAbI.

2. TectupoBaHue gucnnes

3. Pernctpbl aHeprumn

3.1 1.8.0 AKTUBHas! 3Heprus, UMNOpPT, CyMMapHbI€ NoKa3aHus
3.2 1.8.1 AKTUBHas aHeprus, UMNopT, Tapud 1 (ecnu akTMBMpoOBaH)
3.3 1.8.2 AKTUBHas aHeprus, UMNopT, Tapud 2 (ecnu akTMBMPOBaH)
3.4 1.8.3 AKTUBHas aHeprus, UMNopT, Tapud 3 (ecnu akTMBMpOBaH)
3.5 1.84 AKTUBHas aHeprus, UMNopT, Tapud 4 (ecnu akTMBMPOBaH)
3.6 2.8.0 AKTUBHas 3Heprus, aKCNopT, CyMMapHble NokasaHus
(ecrm IWI koHpuryprpoBaH He Tonbko ansa peructpa W+)
3.7 3.8.0 PeakTuBHas aHeprusi, UMNopT, CyMMapHble Noka3aHusi
3.8 C.69.8 OHepr. 3Ha4YeHne A AONOMHUTENbHBLIX TUMOB 3HEPrK (eCrM KOHPUIryprpoBaHo)
3.9 C.69.9 Kog OBIS ansa gononHuTenbHbIX TUMOB 3HEPTUY (eCnK KOHUTyprpoOBaHO)
4. MrHoBeHHbIe 3Ha4YeHUA
41 1.25 MrHoBeHHOoe 3HadeHne Wiqt
4.2 31.25 MrHoBeHHOe 3HaveHue |1
4.3 51.25 MrHoBeHHOe 3Ha4eHue |1
4.4 71.25 MrHoBeHHOe 3HayeHue |13
4.5 32.25 MrHoBeHHOe 3Ha4yeHue U1
4.6 52.25 MrHoBeHHOe 3HauyeHne U2
4.7 72.25 MrHoBeHHOe 3HauyeHne U3
5. Bpems n pata
5.1 0.9.1 Bpems
52 09.2 Harta
5.3 0.9.5 ByaHui oeHb
6. MakcMMyMBbI (€CMY aKTUBMPOBAHO)
6.1 1.4.0 TekyLlee cpegHee 3Ha4YeHNe akTUBHOW MOLLHOCTM, UMMOPT (NPpU MakcumarbHOW KoHdurypaumm)
6.2 1.6.1 MakcumanbHasi akTMBHasi 3Heprusi, UMNopT
6.3 3.4.0 TekyLiasa cpegHss peakTuBHas MOLHOCTb, MMMNOPT
6.4 3.6.1 MakcumanbHasi peakTUBHast 3Heprus, UMNopT
7. Undopmaums o Tapudax
71 0.2.2 Homep nporpammbl NepeknoYeHnst 4acos
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Oucnnen - ypoBeHb Peructp

OnucaHue

8. Mpeabiaywme 3Ha4eHNs PerucTpoB 3Heprum

8.1 0.1.0

8.2 0.1.2*00
8.3 1.8.0700
8.4 1.8.1*00
8.5 1.8.2*00
8.6 1.8.3*00
8.7 1.8.4*00
8.8 1.6.1*00

CueTumk cbpocos
Mpenbigyuwee 3HaveHne cyeTynka cobpoca

Mpeaplaylee 3Ha4YeHWe akTMBHOW SHEPTUKN, UMMNOPT, CyMMapHoe 3HayeHue (ecnu
aKTMBMPOBaH)

Mpenbigylwiee 3Ha4YeHMe akTUBHON 3HEPrnm, uMnopT, Tapud 1 (ecnu akTuBMpOBaH)
Mpenbiayuwiee 3Ha4YeHMe akTUBHON 3HEPrnm, UMMNopT, Tapud 2 (ecnu akTUBMPOBaH)
Mpenbiayliee 3Ha4YeHMe akTUBHON 3HEPrum, uMnopT, Tapud 3 (ecnu akTuBMpPOBaH)

Mpenbigylwiee 3Ha4yeHMe akTUBHON 3HEPrnm, UMNopT, Tapud 4 (ecnn akTuBMPOBaH)

Mpenbigyuwiee 3Ha4yeHMe MakcumarnbHas akTMBHasi MOLLHOCTb, UMNOpPT, Tapud 1

9. Homepa ycTpoicTs

9.1 C1.0
9.2 0.0.0
9.3 0.0.1
04 0.0.2

0.0.9

CepuiiHbin Homep
Agpec ycTponcTtea
NaeHTudmkayoHHbin Homep 1

NaeHTndmnKaunoHHbIn Homep 2

WaeHTudmKaunoHHbIn Homep 9

10. UHdopmaLMOHHbIe perucTpbl

Peructp owmbok

WNaoeHTudmkauusi MMKponporpammHoro obecneveHust
Homep napameTtpa 1

Homep napametpa 50

KoHTponbHasi cymma PAR

KoHTponbHasi cymma SET

KoHTponbHasi cymma ROM

10.1 F.F
10.2 0.2.0
10.3 0.2.1*01
10.4 0.2.1*5
10.5 C.90.0
10.6 C.90.1
10.7 C.90.2
11. Pacno3HaBaHue MaHUNynAuMn
1.1 aKTWBHBbIIA: ,Sec on*
HeakTUBHbIN: ,sec off"
11.2 C.51.5
11.3 C.51.5*00
11.4 C.51.6
11.5 C.51.6*00
11.6 C.51.7
11.7 C.52.5
11.8 C.52.5*00
11.9 C.52.6
11.10 C.52.6*00
11.11 C.52.7

Craryc

[ara/BpemMs nocrnegHen MaHUMynaunmM ¢ KEMMHOW KPbILLKOR (MYCK)
Mpenbigyuwiee 3Ha4YeHMEe MaHUMYNALUA C KNEMMHOM KPbILLKON (MycK)

[ara/BpemMs nocrnegHen MaHUMynsaLUmM ¢ KEMMHOW  KPbILLKOW (OKOHYaHMe)

Mpeabigylwiee 3Ha4YeHMe MaHUMYNALUA C KNEMMHOM KPbILLKOW (OKOHYaH.)
O6Lee KONMYECTBO MaHUNYMSALMIA C KITEMMHOWN KPbILLKOW

[ara/Bpems nocrniegHen MaHUNynauum ¢ MarHUTHLIM Nonem (nyck)
Mpeabigylwee MaHMNyNALUKM C MarHUTHBLIM noneM (nyck)

[ara/Bpems nocriegHen MaHUNynauum ¢ MarHUTHLIM Nonem (OKOHYaHue)
Mpeaplaywee 3Ha4YeHMe MaHUNYMSALUM C MarHUTHLIM NoneM (OKOHYaHue)

O6Lee KONMYECTBO MaHUNYMAUMIA C MAarHUTHBIMU NOMAMMN

12. UHdopmauusa ycTponcTea

12.1 C5.0 BHyTpeHHue ycnoBus akcnnyaTauum

13. MOHUTOPUHI OTCYTCTBUS HanpsiXXeHusi
13.1 C.71 KonnuyecTtBo cnyvaeB oTcyTCcTBUSA (hasbl HanpsixeHus L1
13.2 C.7.2 KonnuyecTtBo cnyvaeB oTcyTCTBUSA (hasbl HanpsixeHus L2
13.3 C.7.3 KonnuyecTtBo cnyvaeB oTcyTCcTBUSA (hasbl HanpsixeHus L3
13.4 C.51.1*00 Mpenbigywee 3HavyeHne nponagaHus gasbl HanpsikeHns L1
13.5 C.51.2*00 Mpenbigywee 3HavyeHne nponagaHus asbl HanpskeHns L2
13.6 C.51.3*00 Mpenbiagywee 3HavyeHne nponagaHust asbl HanpsixxeHus L3
13.7 C.52.1*00 Mpenbigyliee 3Ha4yeHMe BOCCTAHOBMEHMS hasbl HanpsixkeHust L1
13.8 C.52.2*00 Mpenbiayuiee 3HayeHMe BOCCTAHOBIEHMS hasbl HanpsxeHns L2
13.9 C.52.3*00 Mpenbiayuiee 3HayeHMe BOCCTAHOBIEHMS hasbl HanpsbxeHns L3

Tabnuua 8: CTpykTypa MeHIo
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8 CneumanbHble XapaKTepPUCTUKU

8.1 ®YHKUMM NpU OTCYTCTBUM HaMNpPsHKEHUs

Mpu oTcytcTBUM  HanpsbkeHus ITZ MoXeT pabotatb oT OycdepHon GaTapew.
OcyluecTBnseTcs NogaepKka cnegyoLwmx yHKUWR:

e YnpasneHve gucnneem.

e CHATWe nokasaHui cyeTymka Yepes VHTepdenc no ontuyeckimM gaHHbimv DO.

e [lpomMexyTouHas Gycdepraaunsa BHELLHNX 3aperncTpupoBaHHbIX
UMNYJbCOB (Hanpumep, cYeTUMK rasa, CYeTUMNK BOAbI U T.4.)

8.2 Peructpauus aHepruu

CueTunk | TZ mMoxeT ObiTb KOH(UIYpUPOBaHO ANS CrEAyoLMX TUMOB perncTpaumu
3Hepruu:

a) W3mepeHue W+ c HeBO3BpaTHbIM GrNokMpaTopoM
Wtot = W1+W2+W3
Wtot > 0 = 3apeructpupoBaHHas 3Heprus
Wtot < 0 = akTMBMpOBaHHbIA HEBO3BPATHbLIN GrokMpaTop, OTCYTCTBUE perucTpauum
3Heprum

b) WU3mepeHue W+ n W-
W+ n W- peructpupylotcs AByMs OTAENbHBIMWU perncTpamu
Wtot = W1+W2+W3 Wtot > 0 = mnopTt Wtot < 0 = QkcnopT

c) W - abconTHoe uamepeHue
W+ n W- peructpupytotcs B pernctpe W+. ABGCoOnMoTHOE n3mMepeHne NMeeT Mecto
npv nocnegosatenbHblx asax: | Wist I=IW11+IW21+IW3|

8.3 Perucrtpauusi MrHOBeHHbIX 3Ha4eHUM
Cuyetunk | TZ moxeT pernctpupoBaTte MoLwHOCTb P, HanpsbkeHve U u Tok |, a Takke
oTpaxaTb Ha aucnnee cnegyowme undpsl (Lenbie/gecaTtole [eanHnLbl]):

Uu=3.11[V]

I = 3.2 [A] (c cyetunkom npsimoro nogknoudeHuns) | = 1.3 [A] (c cyeTymkom,
paboTaroLwum oT TpaHcdopMaTopa)

I P 1 =22 [KW] (c cyetunkom npsmoro noakmoyenns) | P | = 1.3 [kBT] (c
cyeTymkoMm, paboTaroLmmM oT TpaHcdopMaTopa)

1 QI =2.2 [kvarh] (c cueTunkom npsimoro nogkntovenmst) | Q 1 = 1.3 [kvarh] (c
cyeTymkoMm, paboTaroLmmM oT TpaHcdopMaTopa)

8.4 N3mepeHMe MaKCMMaribHOM MOLLUHOCTH

Cuetunk ITZ npepoctaBnsieT BO3MOXHOCTb M3MEPEHUS MaKCMMalbHOW MOLLHOCTM

HenpepbIBHO B TedeHue 24 4yacoB C CUHXPOHM3auMen no BpemeHu. [na makcumansHowm

MOLLIHOCTW aKTUBHOW SHEPTUM MOTYT COXpaHATbCA 15 npeaBapuTernbHbIX 3HaYeHUn, ang

peakTUBHOM 3Heprum npeaBaputenbHoe 3HadeHne He dopmupyetca. [lepuog

M3MepEeHUss MOXeET ObITb YCTaHOBMNEH B npegenax 5, 6, 10, 12, 15, 20, 30 nnm 60 MuHyT.
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9 CHATUEe NoKa3aHUM cyeTyYMKa

9.1 NMporpammHoe o6ecneyeHne CBA3MN

CTaHaapTHbIM MporpamMMHbIM obecneveHnem cesiau ana ITZ sensieTcs
EMH-COM unn EMH-COMBI-MASTER 2000.

PucyHok 14: EMH-COMBI-MASTER 2000

C nomoulpto nporpamMmmMbl Bbl MOXETE BbIMOJIHATL cregyruine OEencTBus:

CUMTbIBaHWE Tabnuy AaHHbIX

yCTaHOBKa 4YacoB

ocyLlecTBlieHne HakonneHuna npeabiaywmx 3HaJYeHun

CUnUTbIBaHNE VI,D,eHTM(*)MKaLI,VIOHHbIX HOMEPOB U 3arnncb B CHETYUK
CYUTbIBaHME CKOPOCTU nepenayvn BHELUHEro VIHTep(beVICE 1 3anuncb

B CHETYMK

c6poCc MaHUNYMSILMOHHOTO perncTpa
BbINOSHEHME MPSIMbIX KOMaHZ YTEHWSl CO cCYeTyMKa W 3anvicu B

CYEeTHUK

KOHurypaums Tapmuda (no 3akasy)
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9.2 Tabnuua 1 - B cTaHQApPTHOM peXxume 3Kcnnyatauum

Peructp OnucaHue
F.F daranbHas owmnbka
0.0.0 Agpec ycTponcTtea
0.0.1 NaeHTudmkayoHHbIn Homep 1
0.0.9 MNaeHTudmKaunoHHbIn Homep 9
0.1.0 CueTumk cobpocos
0.1.2 Mpenbiaywiee 3HavyeHne cyeTynka cobpocos
0.2.0 WaoeHTudmkauusi MMKponporpammMHoOro obecneveHust
0.2.1*01 Homep 3anucu napametpa 1
0.2.1*50 Homep 3anuncu napametpa 50
0.2.2 Homep nporpammbl BKIMOYEHUS1 4acoB
0.9.1 Bpemsi yacos
09.2 Harta
0.9.5 ByaHuin neHb
1.4.0 Tekylllee cpeHee 3Ha4YeHe aKTMBHON MOLLHOCTW, UMNOPT (NPV MakcuMaribHoW KoHdurypawum)
1.6.1 MakcumanbHasi akTMBHasi 9Heprusi, UMMNopT, CyMMapHoOe 3Ha4YeHne
1.6.1*XX Mpenbiagywee 3HaveHne, MakcmanbHas akTUBHas 3HEprysl, UMMNOpT, CyMMapHoe 3HayeHue
1.8.0 AKTUBHas 3Heprus, UMNOPT, CyMMapHOe 3Ha4YeHne
1.8.0*XX Mpenbigyuiee 3Ha4yeHMe aKTMBHOWM 3HEPrM, UMMOPT, CyMMapHoe 3HaveHue
1.8.1 AKTUBHas aHeprus, uMnopT, Tapud 1
1.8.1*XX Mpeabiayliee 3Ha4yeHMe akTUBHON 3HEPrum, umnopT, Tapud 1
1.8.2 AKTUBHas aHeprus, UMNopT, Tapud 2 (ecnu akTMBMPOBaH)
1.8.2*XX Mpenbigyliee 3Ha4YeHMe akTUBHON 3HEPrnm, UMMNopT, Tapud 2 (ecnu akTuBMPOBaH)
1.8.3 AKTUBHas aHeprus, UMNopT, Tapud 3 (ecnu akTMBMpOBaH)
1.8.3*XX Mpenbigylwiee 3Ha4YeHMe akTUBHON 3HEPrnm, UMnopT, Tapud 3 (ecnu akTuBMpPOBaH)
1.84 AKTUBHas aHeprus, UMNopT, Tapud 4 (ecnu akTMBMpOBaH)
1.8.4*XX Mpenbigyliee 3Ha4YeHMe akTUBHON 3HEPrnm, UMNopT, Tapud 4 (ecnu akTuBMPOBaH)
2.8.0 AKTUBHas 3Heprus, 3KCNopT, CyMMapHoe 3Ha4YeHne
(ecrmn IWI koHUryprpoBaHo He Tonbko anst peructpa W+)
3.6.1 MakcumanbHasi peakTuBHast 3Heprusi, UMNOpPT, CyMMapHOe 3HadYeHne
3.8.0 PeakTuBHas aHeprusi, UMMNOpT, CyMMapHoe 3HavyeHue
C.1.0 CepuiiHbin Homep
C5.0 YcnoBusi akcnnyartaunm
C.71 KonunuyecTtBo cnyvaeB nponagaHus gasbl HanpsikeHus L1
C.7.2 KonnuyecTtBo cnyvaeB nponagaHusa gasbl HanpsixeHusi L2
C.7.3 KonnuyecTtBo cnyvaeB nponagaHusa gasbl HanpsixkeHusi L3
C.51.1*XX |Oata v Bpems npeabiayLiero nponaganms gasbl HanpsixkeHns L1
C.51.2*XX |[Oara v Bpemsi npeapiayLiero nponaganus dasbl HanpsbkeHns L2
C.51.3*XX |[Oara v Bpemsi npeapiayLiero nponaganus dasbl HanpsbkeHns L3
C515 [ara n Bpemsl nocneaHen MaHUNynsaumMm ¢ KNeMMHOM KPbILIKOW (MycK)
C.51.5*XX |[Oara v Bpems npeabiayLen MaHUnynsuum ¢ KNeMMHOMN KPbILLKOW (MycCK)
C51.6 [arta n Bpemsi nocneaHen MaHUnynsaumMm ¢ KNeMMHOW  KPbILLKON (OKOHYaHue)
C.51.6*XX |[Oata v Bpems npeabiayLien MaHUnynsaumMm ¢ KNeMMHOWN KPbILIKOW (OKOHYaHue)
C51.7 O6Lee KONMYECTBO MaHUNYMSALMIA C KITEMMHOWN KPbILLKOW

MpopormkeHre Ha criegyloLlen cTpaHuLe
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C.52.1*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS (hasbl HanpsikeHns L1
C.52.2*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS ¢ha3bl HanpshkeHns L2
C.52.3*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS ¢a3bl HanpshkeHns L3
C.525 [arta n Bpemsi nocnegHen MaHNNynsumMmM ¢ MarHMTHbIM nonem (Myck)
C.52.5*XX [ata v Bpems npeabiayLen MaHunynsuumM ¢ MarHuTHeIM nonem (Myck)
C.52.6 [arta n Bpemsi nocnegHen MaHnNynsumMmM ¢ MarHUTHbIM NonemM (OKoOHYaHue)
C.52.6*XX [ara n Bpems npeabigyLLen MaHunynsunmM ¢ MarHUTHbIM NonemM (OKOH4YaHue)
C.52.7 O6Lee KONMYECTBO MaHUNYMAUMIA C MAarHUTHBIMU NOMAMMN

C.69.8 Opyrue umnynbco

C.69.9 Kog OBIS gnsa gpyrvx umnynbcoB

C.90.0 KoHTponbHasi cymma PAR

C.90.1 KoHTponbHasi cymma SET

C.90.2 KoHTponbHasi cymma ROM

1.25 MrHoBeHHOe 3HauyeHue Py,

31.25 MrHoBeHHOe 3HayeHue |1

51.25 MrHoBeHHOe 3HayeHue |1

71.25 MrHoBeHHOe 3HayeHue I3

32.25 MrHoBeHHOe 3HayeHne U1

52.25 MrHoBeHHOe 3HayeHne U2

72.25 MrHoBeHHOe 3HayeHne U3

Tabnuua 9: 3anucb cTaHAapTHBIX AaHHbIX Tabnuua 1

9.3 Tabnuua 1 B pexxMme TeCTUpPOBaHUA

Ota Tabnuua COOTBETCTBYET OaHHbIM Tabnuubl 1 B CTaHOapTHOM pexunme aKkcnnyataumun.
PeFMCprI CYeTYMKa BbINOJTHAKT CYHUTbIBaHME C YBEITMYEHHbBIM pa3peLlueHneMm.

9.4 Tabnuua 2

Peructp OnucaHue

F.F daranbHas owmnbka

0.2.0 WNaoeHTudmkauusi MMKponporpammHoro obecneveHust
0.9.1 Bpems yacoB (TonbKo ¢ Yacamu)

0.9.2 [ara (Tonbko ¢ Yacamu)

0.9.5 ByaHuI feHb (TONbKO € Yacamm)

C.1.0 CepuiiHbiin Homep

C.71 KonnuyecTtBo cnyvaeB nponagaHus gasbl HanpsixkeHus L1
C.7.2 KonunuyecTtBo cnyvaeB nponagaHusa ¢asbl HanpsixkeHusi L2
C.7.3 KonunuyecTtBo cnyvaeB nponagaHusa ¢asbl HanpsixkeHusi L3

C.51.1*XX [ara n Bpemsi npeabigyLLero nponagaHus gasbl HanpsixkeHns L1

C.51.2*XX [ara n Bpemsi npeabigyLLero nponagaHusa gasbl HanpsoxkeHus L2

C.51.3*XX [ara n Bpemsi npeabigyLLero nponagaHusa gasbl HanpsbxkeHus L3

C.52.1*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS a3kl HanpsikeHns L1

C.52.2*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS ¢ha3bl HanpshkeHns L2

C.52.3*XX [ara n Bpemsi npeabiayLLero BOCCTaHOBNEHMS a3kl HanpshkeHns L3

Tabnuua 10: 3anuck cTaHdapTHbIX AaHHbIX - Tabnuvua 2
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