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MULTICAL® 402

1 OOLiee onucaHue

MULTICAL® 402 npeacTtaBnseT coboit cTaTUYeckuit yNbTpasBYKOBOMN CYETYMK AN U3MEPEHMUs TEMNSIOBON 3Hepruu,
3HEeprum OoxnaxaeHus unm KOMOWHMPOBAHHOIO M3MEpPEHUsT TEMNSIOBOW SHEPrun KU 3Heprum oxnaxaeHusi. CyeTymk
npegHasHayeH ANnd M3MepeHust aHeprum B NIOBbIX 3aKpbITbIX CUCTEMax TennocHabxXeHuss ¢ BOOOM B KayecTBe
3HeproHocuTens.

B cootBeTcTBUM ¢ EN 1434 TennocyeTtunk MULTICAL® 402 cumTaeTtcs rubpuaHbIM, KOMNAKTHLIM NPMBOPOM yyeTa ¢
HepasgensembiMn BbluMCnIMTENEM U npeobpasoBaTenem pacxoga. Ha npakTuke 3TO 0O3HayaeT, YTO MPOTOYHast
YyacTb (JaTyMK pacxofa) U BblYUCIIMTENb He NoAMexXaT OTCOeAMHEHUIO ApYr OT Apyra.

Ecnu patunk pacxoga v Bbluucnutenb 6yayT OTCOeAMHEHbI APYr OT Apyra v nroMbObl, TakuMm 06pa3oM, HapyLUEHbI,
CUETUMK HE MOXET CUMTaTbCSA NPUroAHbLIM AN KOMMepyeckoro ydyeta. Kpome Toro, npekpallaeTcs rapaHTust 3aBofa-
N3roToBUTENS.

MULTICAL® 402 ncnonb3yeT yrnbTpa3ByKOBOW NPUHLIUN U3MEPEHUS, crieLmannanpoBaHHble UHTerpanbHble CXeMbl U
MUWKPOMPOLIECCOPHYIO TEXHOIOMM. Bce nameputenbHble U BblYUCAUTENbHBIE Lieny cobpaHbl Ha OOHOW neyaTHON
nnarte, 4YTo Aenaet NnpMbop OAHOBPEMEHHO KOMMAKTHbLIM, TOYHBIM U HAAEXHbIM.

BbluMcneHne oOBbEMHOro pacxoga MNPOU3BOAUTCA METOAOM M3MEPEHUS pPasHOCTM BPEMEHM MPOXOXOEHUS
YNbTPa3BYyKOBbLIX CUrHANoOB, MOChbINaeMblX B [ABYX HanpaefeHusiX, M obecnevymMBaeT BbICOKYHD TOYHOCTb W
[ONTOBPEMEHHYIO CTabuNbHOCTL M3MepeHuin. [1Ba ynbTpa3ByKOBbLIX Npuemonepedarymka MocbinawT Apyr apyry
cuUrHanbl OAHOBPEMEHHO, MO HanpasBfeHUo NoToka M NpoTUB Hero. CurHan, ABMXYLUMIACS B HanpasBneHun noToka,
JocTuraet nNpPOTMBOMOMNOXHOIO [aTyMka MepBbiM, WU MO pPa3HOCTM BO BpPEMEHM MOMyvYeHus ABYX CUrHanoB
BbIYMCNSAETCS CKOPOCTb NOTOKa U 3aTEM OOBEMHBIN pacxom,.

NamepeHus TemnepaTtypbl B nogatrowleM n obpaTHOM TpybonpoBogax MpOM3BOAATCA MPU MOMOLUM TLIATENbHO
nogobpaHHbIX B Nnapy npeobpasoartenen Pt500 nnm Pt100 B COOTBETCTBUM C

EN 60751. MULTICAL® 402 moxeT GbiTb MOCTaBeH C KOMMIEKTOM npeobpasoBateneii Pt500, 6o ¢ KOPOTKUMM
JaTyvkamun MpsMoro norpyxennst B cootB. ¢ EN 1434-2, nnbo pgatumkamu Ons yCTaHOBKM B runb3e @5,8 MM,
COBMECTMMbIMU C rMnb3amn Kamstrup u3 HepxasetoLen ctanu.

lMoka3 3HayYeHWM HaKOMSIEHHOro uTora noTpebneHHOW TENSOBOW 3HEPrUM W/MMM SHEPTMM OXNaXOEHUST MOXET
npounssognTbcs B KBTY, MBTY, "X nnu Nkan, B BUAe cemu 3Havawmx Umdp 1 ykasaHusa eanHuubl namepenus. Mpu
pa3paboTke gucnnes Obiio obpalleHo ocoboe BHMMaHMe Ha obecneveHue OONroro cpoka CrnyxObl U BbICOKOM
KOHTPaCTHOCTU B 6ONbLUOM TEMNEPATYpPHOM AnanasoHe.

Ouncnnenn moxeT oToOpaxaTb pacxofd TennoHOCMTENs HapacTalwum MTOrOM, CHETYMK YacoB IKchfyaTauuw,
TeKyluue 3HayeHus TeMmnepaTypbl U MTHOBEHHbIe 3Ha4YeHusl pacxoda v molwHocTu. Janee, MULTICAL® 402 MoxHO
CKOHUrypupoBaTb Ans Moka3a rofoBbIX W MOMECSYHbIX apXMBOB, AaHHbIX Ha AaTy oTyeTa, Haumbonbliero wu
HaMMeHbLUero 3Ha4yeHMn pacxofa TennoHOCUTeNsl, MakC. W MWH. MOLLHOCTW, WHOKOLOB COBbLITUN,
TEKYLUX/MFHOBEHHbIX AaHHbIX U TapUHBLIX PErMCTPOB.

MULTICAL® 402 moxeT paboTaTb OT BCTPOEHHOW NMTMEBON Batapen Co CPOKoM Crykbbl Ao 16 neT, unu oT nakeTa
NUTUEBLIX 3NeMeHTOB 2XAA co cpokoM cnyxbbl Ao 6 net. CYeT4MK MOXeT Takke paboTtaTb oT ceTn 24 B unun 230 B
nepemMeHHOro Toka.

MomMnmo cobcTBeHHbIX AaHHbIX, MULTICAL® 402 paccumTaH Ha nokas AaHHbIX NoTpebrneHns AByX AOMNONHUTENbHbIX
cyeTumkoB BoAbl, Hanpumep, XBC u BC, nonyyas mMnynbCbl, BblAaBaemMble FEPKOHOBbLIM UMW 3MEKTPOHHbLIM
BbIXOJOM CYETUMKOB. [JONONHUTENbHbIE CYHETYMKN MOAKOYAOTCA Yepe3 KOMMYHUKALMOHHbIE MOLYIN.

Kpome TOro, noa onnombupoBaHHOM KPLILKOW pacnoriaraetcs MHOro(pyHKLMOHAbHbIA pasbeM, UCMONb3yeMbl NS
KanubpoBKu 1 Npu obMeHe AaHHbIMU Yepe3 KOMMYHUKaLUUOoHHbIe Moaynu. MULTICAL® 402 moxeT ObiTb NOCTaBneH
C KOMMYHUKaLMOHHbIMW MOAYNAMM Ans oO6MeHa AaHHbIMU MO paano, WwnHe M-Bus unu nHtepgency RS232.

Mpu koHcTpynpoBaHunm MULTICAL® 402 npugaBanocb Gonbluoe 3Ha4YeHne yHKLMOHanNbLHOM rMbkocTu npmbopa 3a
cYeT nporpaMmMmpyemblx (PyHKLMIA U BCTpamMBaemblx moaynen (cm. pasgenbl 11 1 14) ¢ Tem, 4ToObl 0becneunTb
OnTMMarbHble BO3MOXHOCTWM MHOTOYUCIIEHHBIX NMPUMEHEHUA. Kpome Toro, KOHCTpyKUmMs obecrnevmBaeT BO3MOXHOCTb
MoOepHM3aUnmn yxxe cMoHTUpoBaHHbIX MULTICAL® 402 npu nomowum MO METERTOOL.

HacTosee TexHu4yeckoe onucaHue UmeeT Lernbio AaTb BO3MOXHOCTb PYKOBOAUTENSIM 3KCMNIyaTaUMOHHbIX Cryxo,
WH)XeHepaM-KOHCyNnbTaHTaM W OUCTpuObioTOpamM ucnonb3oBaTth BCe (yHKUMM, umetowmecs B MULTICAL® 402.
Kpome aTtoro, onucaHne npegHa3Ha4yeHo UCMbITaTeNbHbIM Y MOBEPOYHbIM FlabopaTopusiM.
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MULTICAL® 402

1.1 OnucaHue KOHCTPYKLUU

Puc. 1

Mpo3payHas BepXHAS KpbiLLKa C NULEBOW NaHernbio
MnombupyeMbili BUHT NOBEPOYHON KPbILLIKM
lMoBepoyHas kpbiwka. Kpbilwka oTceka NMTaHus OTKpbiBaeTcs 6€3 BCKPbITUSi MOBEPOYHOM NIOMObI.

A WO DN PR

MutaHune: nutneBasn 6atapes D-anemeHT nnn 2 wt. AA-anemeHToB, ceTb 24 nnn 230 B AC. OnemeHTbl
NUTaHUSA 3ameHatTCca 6e3 BCKPbITUA NOBEPOYHOM NIOMObI

Kopnyc 6roka aneKkTpoHunKM

BuHTBI kKpenneHus

Kpenex. MoxeT ucnonb3oBaTbCs ANd HACTEHHOrO MOHTaXa

Kopnyc cueTumka ¢ oTBEpCTUSMU ANSA KabenbHbIX HAKOHEYHMKOB (KabenbHble HaKOHEYHUKN:1650-145)

© 0 N O O

lunb3a v 3arnyLuka ansi KOPoTKOro AaTvmka NpsiMOro NorpyxeHust
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MULTICAL® 402

2 TexHuW4YeckKkue AaHHbIe

2.1 ATTecToBaHHbIlE MeTpPOoJIoOrTM4eCKmne Xxapaktepuctukmn

CepTudukat yTBepXaeHms Tuna DK-0200-M1004-013

CtangapT prEN 1434:2009

Owupextneel EC MID (OupekTnBa no nsmeputensHomy obopygosanuio), LVD
(dvpekTnBa no akcnnyaTauum HU3KOBOMNbLTHOrO 06opyaOBaHMS)
EMC (Oupektna no AMC), PED (OupektuBa ans
obopynoBaHus, paboTatowero noa AaBrneHneM)

CepTtudukat ogobpeHus Tuna tennocyetumka DK-0200-M1004-013

[OwanasoH namepeHusa temnepatyp  0: 2°C...160°C [MpuBeaeHHbIe HaUMeHbLLInE
[wanasoH pasHocTu Temnepatyp A®: 3 K...150 K 3HayeHnAa Temnepartyp OTHOCATCA
TOMBKO K YTBEPXOEHUIO TUMa.
CueTuurK aHeprun oxnaxaeHus CyeTyYuK HEe NMEET HMXKHErO
[OunanasoH uamepeHunsa temnepatyp  0: 2°C...50°C npenena remneparypbl n
[wanasoH pasHocTu Temneparyp A®: 3K...40K npons3BoanT M3MEPEHNA BNNOTb A0

0,01°C n 0,01 K.
TOYHOCTb M3MepeHuin

- Bbluncnutens Ec £ (0,5 + A® min/AB) %

- Pacxogomep Ef =+ (2 + 0,02 gp/q), HO He Bonee 5 %

[aTtyunkn Temnepatypbl - Tvn 402-V Pt100 — EN 60 751, 2-npoBogHasi cxema nogkIsi.
- Tun 402-WIT Pt500 — EN 60 751, 2-npoBogHasa cxema noakIi.

Knaccudmkaums no EN 1434 Knacc no oTH. kK okp. cpege: Knacc A

Knaccudpukaumna no MID YpoBeHb MexaHn4ecKkoro okpyxeHus Knacc M1

YpoBeHb anekTpoMarHuTHbIx nomex: Knacc E1
Cpepa 6e3 koHOeHcalumm, ycTaHoBka B, 5...55°C

Hom. Makc. MuH. Mopor MoTeps Mpucoean- MoHTaxHas
pacxop | pacxoA | pacxod | YyBCTBU- | A@BMEHMs HeHne AnvHa
ap gs qi TEMbHOCTU | Ap @ gp

Tun Ne M3/ M3/ [n/d] [n/] [6ap] [MM]
402XXXXXXIXXX 0,6 1,2 6 3 0,04 G¥%B 110
402XXXXXX3XXX 0,6 1,2 6 3 0,04 G1B 190
402XXXXXXE4XXX 15 3,0 15 3 0,25 G¥%B 110
402XXXXXXEXXX 15 3,0 15 3 0,25 G¥%B 165
402XXXXXXTXXX 1,5 3,0 15 3 0,25 G1B 130
402XXXXXX8XXX 15 3,0 15 3 0,25 G1B 165
402XXXXXXIXXX 1,5 3,0 15 3 0,25 G1B 190
402XXXXXXAXXX 2,5 5,0 25 5 0,03 G1B 130
402XXXXXXB XXX 2,5 5,0 25 5 0,03 G1B 190
402XXXXXXDXXX 3,5 7,0 35 7 0,07 G5/4B 260
402XXXXXXEXXX 6,0 12 60 12 0,19 G5/4B 260
A02XXXXXXGXXX 6,0 12 60 12 0,19 Oy25 260
402XXXXXXHXXX 10 20 100 20 0,06 G2B 300
A0 2XXXXXXIXXX 10 20 100 20 0,06 Oy40 300
A02XXXXXXK XXX 15 30 150 30 0,14 Oy50 270

Tabnuuya 1
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MULTICAL® 402

2.2 dnekTpuyeckue napameTpsbl

Bbluucnurenb

CraHpapTHas Boluncnutens: Ec + (0,15 + 2/A@) % KomnnekT gaTtumkos: Et + (0,4 + 4/AQ) %

MorpeLUHoCTb

Oucnnen YKKWN — 7 (8) undpp BbICOTON 7,6 MM

PaspelueHune 9999,999 — 99999,99 — 999999,9 — 9999999

En. nsmepenns sHeprum MBTY — kBT4 — X — [kan

ApxuBaTop (Eeprom) 460 cyTok, 36 mecsaues, 15 net, 50 nHgpokogos

Yacbl/kaneHaapb Yacebl, kKaneHaapb, NonpaBka Ha BUCOKOCHBIN rof, AaTta otyeta

O6MeH gaHHbIMU MpoTtokon KMP (Kamstrup Meter Protocol) c CRC16 ans ontu4eckow cBA3n 1 AN
CBS131 C MOAYINSIMU.

MoLHOCTb, AaTyrKku <10 uW RMS

Temneparypbl

HanpsxxeHune nutaHuna 3,6 BDC+0,1BDC

Batapes 3,65 B DC, nutneBas 6aTtapes, D-anemeHT 3,65 B DC, 2 wT. nutneBbix AA-anemeHTa
MHTepBan 3ameHbl
GaTapeu
- MoHTax Ha cTeHe 16 net npu tBAT< 35°C 6 net npu tBAT< 30°C
- MoHTax Ha o o
DACXOHOMEpE 12 net npwu teat < 40°C 5 net npwu teat < 40°C

3ameHa Heobxoauma yalle npu UCnonb3oBaHWM Modyrnen obMeHa gaHHbIMU, YacTow
KOMMYHMKaLMKM 1 NpU BbICOKOW TeMnepaType OKpyxatoLen cpeabl
(Cm. pasgenbl 10.3 1 10.4)

CeTeBoe nuTaHue 230 B AC +15/-30%, 50/60 Iy
24 B AC +50%, 50/60 I'y,

HanpsixeHue npobos 4 xB
n3onaummn

MoTtpebnsemas mowHoOCTb < 1 BT

Pe3epB|/|pOBaH|/|e nuTaHna BCTPOEHHbIN KOHOEeHCaTop NOBbILLEHHOW €MKOCTH obecneymBaeT NuTaHne npu
KpaTKoBpeMeHHOM OTKa3e CeTu

Xapaktepuctukm 9MC CootBeTtcTByeT TpeboBaHuam EN 1434:2007, knacc A (MID Knacc E1)

N3mepeHne
Temnepartypsbl
T1 T2 AO@ (T1-T2) A® (T2-T1)
Temnepatypa TemnepaTtpypa N3mepeHune U3mepeHune
nogaum obpartku TennoBou 3Hepruu
3Heprum oxnaxaeHus
402-V HnanasoH 0,00...165,00°C 0,00...165,00°C 0,01...165,00K 0,01...165,00K
2\W Pt100 n3MepeHus
402-WIT [nanasoH 0,00...165,00°C 0,00...165,00°C 0,01...165,00K 0,01...165,00K
oW Pt500 n3MepeHus
Makc. AnuHbI Kabenen Pt100, 2-npoBogHOe Pt500, 2 -npoBoagHoe
(Makc. 96 MM) npucoenuHeHue npucoenuHeHne
2x0,25 Mm% 2,5 M 2x0,25 Mmm2: 10 M
2 x 0,50 MmMZ 5 M 2 x 0,50 mm2; 20 m

2% 1,00 Mm% 10 m
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MULTICAL® 402

UmnynbcHble Bxoabl VA 1 VB:  [logkntoyeHne BogocyeTumka

VA: 65-66 n VB: 67-68 yepes FF(VA) n GG(VB) = 01...40
Moaynb

MmnynbcHbIN BXOA 3,6 B uepes peanctop 680 kQ
Mmnynsc ON <0,4 B B TeueHun > 30 mc
Mmnynsc OFF >2,5BBTeyeHun > 1,1c¢c

YacToTa nosTopeHunsa nmnynscos < 0,51y

OnekTpousonaums Het

Makc. gnvnHa kabens 25m

TpeboBaHus Kk BHELLUHEMY KOHTaKTy Tok yTedku npu OTKpbITO < 1 YA

UmnynbcHble Bbixogbl CE u CV

CE: 16-17 n CV 18-19 yepes Bbixogbl MMMYNbCOB MOXHO CKOHUIYpUpOBaTb
MoayInb ONS TEMNOBOW 3HEPTUUN UMW SHEPTUW OXNaXXAEHNS
Twn OTkpbIThIN KONNekTop (OB)

[OnuTensHoCTb MMNynbca Onunn 32 mc nnm 100 mc.

BHelwHee HanpsxkeHne 5...30B DC

Cwvna ToKa 1...10mMA

OcTaTo4HOoe HanpsxeHne Uce ~ 1 B npu 10 MA

OnekTpousonauus 2 kB

Makc. gnvHa kabens 25m

2.3 KOHCTpyKTUBHbIE NapamMeTpbl

Knacc no okpyxatowien cpeae CootBeTctByeT TpeboBaHuam EN 1434:2007, knacc A (MID Knacc E1)
Temnepatypa OKp. cpefbl 5...55 °C B 3aKpbITbIX MOMELLEHMAX C HEKOHOEHCUMPYEMON BMaXXHOCTBIO
Knacc 3awutbl Bbluncnurtens: IP54

Pacxogomep:  IP65

Temnepartypa TensioHoCUTenNs
Tennocuetunkn 402-VIW 15...130°C npy temnepaTypax TennoHocuTens B pacxomomepe Bbiwe 90°C
CyeTtunkmn oxnaxagenus 402-T 2...50°C pekomeHayeTca ¢naHueBoe COedMHEHME W HACTEHHbIA MOHTaxX
CyeTunkn Tenna/oxnaxaenunsa 402-T 2...130°C BbluncnnTeNA

M3mepsiemast pacxogomepoM cpefa Boga

Temnepatypa xpaHeHus -25...60°C (6e3 »unaKoctn)
[onycTumoe fasneHue PN16
(pe3bboBoOe coeamHeHNE)

[onycTumoe fasneHue PN25

(c bnaHueBbIM coeguHeHMEM)

Macca Ot 1,8 oo 12 kr B 3@aBUCMMOCTM OT TUMOPasmMepa pacxogomepa
KaGenb pacxogomepa 1,5 m (kabenb HeOTKMOYaeMbIN)

CoeauHuTenbHble kKabenu 23,5...6 MM

Kabenb nutaHus 25...10 Mm
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MULTICAL® 402

2.4 Matepuansbl

CmaumBaemble yactn  Kopnyc, pesbboBoe
coefvHeHne

Kopnyc, dnaHubl

lMpeobpasoBaTtenb
Mpoknagku
M3mepuTtenbHada Tpyba

PednekTopsl

Kopnyc pacxopomepa Bepx/HacteHHoe
KpenneHwne

Kopnyc Bbluucnutens Bepx
OcHoBaHue

BHYTpeHHSS KpblLKa

JlaTyHb, cTonkasi kK 06ecLMHKOBaHMIO

Hepxxaetowasn ctanb, W.Nr. 1.408 nnu RG5
(6poH30BOE NNTHE)

Cranb AISI 316
dTopanactomep EPDM

TepmonnacTtuk, nonuacpmpcynbgoH ¢ 30%
CTEKINOBOJIOKHA

Cranb AlSI 304

MonukapboHaT + 20% cTteknonnactuka

MonukapboHaT

Akpun-6yTagneH. cononmmep ¢ ynioTHEHUSIMU 13
TepMoanacronnacra
ABS (akpun-0yTagueHoBbIN cononumep)

Kabenb pacxogomepa B cunukoHoBon o60novke ¢ BHyTpeHHEN TehNTIOHOBOW U30NsALUnen

Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744_M1_SNG_05.2021
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MULTICAL® 402

2.5 TOYHOCTb U3MepeHUn

CocTaBHas 4acTb cyeTumMKka

MPE (makcnmanbHO gonyctumast owmoka)
cornacHo EN 1434-1

MULTICAL® 402, Tunu4yHas
TOYHOCTb

Pacxogomep

Ef =+ (2 + 0,02 gp/q), HO He Bonee *5 %

Ef=+ (1 + 0,01 gp/q) %

Bbluncnurenns

Ec + (0,5 + A® min/A®) %

Ec = (0,15 + 2/A®) %

KomnnekT gaTyunkoB

Et=+ (0,5 + 3 A® min/A®) %

Et= % (0,4 + 4/A0) %

MULTICAL® 402 q, 1,5 M*4 @A® 30K

6,0
40 ~
—~—
\
2,0 T =
E"\@'O —FEC'-\{I-;Et+Ef
[N
c 0,p1 L0 1,00 10(00
2,0 — B
//
-4,0 _—
-6,0
g [M3/d]

Mpagpuk 1: TunuyHast moyHocmb MULTICAL® 402 e cpasHeHuu ¢ mpebosaHusimu EN 1434

12

Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744 _M1_SNG_05.2021



MULTICAL® 402

3 AcCCOpTUMEHT no Tuny

MULTICAL® 402 moxeT ObITb CKOH(UrypnpoBaH (CKOMMIIEKTOBAH U 3anporpaMmMmnpoBaH) BO MHOXXECTBE BapMaHTOB
B 3aBMCUMOCTM OT noOTpebHocTen 3akasuuka. PykoBoacTBysACb 0630pOM  CyLIECTBYHOLIMX TUMNOB, CHadana
onpefensaT annapaTHoe obecrneyeHue. 3aTeMm, MCXOOA M3 KOHKPETHOMW 3ajaun, OnpedensitoT Ko nporpaMmbl
«[lMpor», ko koHUrypauumn «KoHpur», AaHHbIe ANS KOHUTYPUPOBaHUS.

I'Ip|/| NnocTtaBke CYeT4YUnK NOJTHOCTbIO CKOHd)MrypI/IpOBaH n3roToBuTenemMm, HO BO3MOXHa ero
I'IepeyKOMI'I.I'IeKTaLI,I/Iﬂ/I'IepeKOHCbI/IpraLl,VIFl Yy r|0Tpe6|/|Ten;| B COOTBETCTBMUN C KOHKPETHbIM NPUMEHEHNEM.

3ameTbTe, 4TO KOAbl, 0003Ha4veHHble “lMonHoe npor” (IMonHoe nepenporpaMMUpOBaHWE) MOMYT ObiTb M3MEHEHDI
(nepenporpamMmMmnpoBaHbl) TOMbKO C HapylleHWEM MOBEPOYHON MSIOMObI, NO3TOMY TaKMe W3MEHEHWUst LOSKHbI
NPOVN3BOAMTLCS TOSbKO B @aKKPEAUTOBAHHON NOBEPOYHON nabopaTopun.

®dyHkuMM 1 mogynu ans cyetynka MULTICAL® 402 noctosiHHO coBeplueHCTBYytOTCH. NosTomy obGpallanTech Ha
Kamstrup A/S B cny4ae, ecnu nHTepecyowee Bac npyumeHeHne He HalgeHo cpeam npeanaraeMbiX BapMaHTOB.

3.1 O6G30p TMNOB M KOAOB NpPoOrpaMMmMpoBaHUA

Tenao/xoa01
= e Tun N2 402X XXXXXXXXX (I'Ionl-lge npor)
STUKETKM 3aKasqmka Tun: 4027212044656 Bbibop Tuna BeluucnuTens, mogynew, 6noka
15x38 ok e | NUTaHWSI, KOMMNEeKTa gaTumkos Pt100/Pt500,
Koug: 614000101085 pacxogomepa 1 f3blka 3TUKETKU

qp: 1.5 m'h  G3MB (R¥)x110mm Knacc: 2 (E1, M1)
qi: 0,015 m*h DN15  8q: 2...130°C Pt500-ENBO751
gs: 3,0m¥%h PN16, PS16 6:2...160°C, AG: 3...150K

Mpor.: A-B-CCC (MonHoe npor)

Mopava/obpatka- EamHnua namepenus-Kog
MULTICAL® pacxogomMepa

Config - KoHdwur: DDD-EE-FF-GG-N-PP
(HYacTtnuHoe npor)
Oucnnen-Tapud-Bxoabl uMnynscos

YyBCTBUTENLHOCTD K yTEYKaM-Bbixoapl
UMNYynbCOB

DanHble: (YacTnyHoe npor)

-UpeHTndmkaumoHHbein Ne notpebutens
-[arta otyeTa

-I'paHnyHble 3HaYeHna Tapuda

-Makc. /MuH. Bpems ycpeaHeHus
-MepeknioyeHne Tenno/oxnaxaeHune
-Nata/Bpems

kamstrup L g
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MULTICAL® 402

3.2 PacwudpoBKa KoMnneKkraumMm no Kkogy tuna

Tun 402- [ oo [l od [l [l od
NopknioyaemMbie AaTYUKU-TepMoONpeoGpasoBarTenu
Pt100 \%
Pt500 W
Pt500 (c 3awmTon pacxogomepa OT KoHAeHcaTa, Ans OXNaXaeHUs ) T
Moaynu
Moayns HeT 00
[aHHble + 2 Bxoga umnynbcos (VA, VB) 10
[aHHble + 2 Bbixoga umnynbscos (CE, CV) 11
M-Bus + 2 Bxofa nmnynbcos (VA, VB) 20
M-Bus + 2 Bbixoga umnynbcoB (CE, CV) 21
M-Bus ¢ MC-lll coBMeCTUMbIM MAKETOM AAHHbIX + UMI. BXOObl 29
BecnposoaHoit M-Bus, EC, 868 MHz, Pexum C1 (MHA. KntoY windpoBaHns) 30
BecnpoBogHoii M-Bus, EU, 868 MHz, Pexum T1 OMS (MHA. kntoy) 31
BecnpoBoaHoii M-Bus Mode C1 (MHA. kItoY) € anbT. perucTp. + 2 umn. Bx. (VA, VB) 35
BecnposoaHoit M-Bus, EU, 868 MHz, Pexwum T1 (061wmit koY) 37
BecnposoaHoit M-Bus, C1, Ans ctaumoHapHbIX ceTen, (MHA. KIoy) 38
Pagvo, EC, 434 MI'y, BcTpoeHHas aHTeHHa, NETO 40
Pagvo, EC, 434 MI'y, BcTpoeHHas aHTeHHa, NET1 41
Pagvo, EC, 434 MI'u, BcTp.+BHeLw. aHT., NETO + 2 Bxoaa umnynbscos (VA, VB) 42
Pagvo, EC, 434 MI'y, BcTp.+BHeww. aHT., NETO + 2 Bbixoga umnynscoB (CE, CV) 43
Pagvo, EC, 434 MI'u, BcTp.+BHeww. aHT., NET1 + 2 Bxoaa umnynbscos (VA, VB) 44
Pagwo, EC, 434 MI'y, BcTp.+BHeww. aHT., NET1 + 2 Bbixoga umnynecos (CE, CV) 45
Pagvo, SE, 444 My, BcTp. aHT., NETO + 2 Bxoga umnynscoB (VA, VB) 50
Pagvo, SE, 444 MI'u, BcTp. aHT., NET1 + 2 Bxoga umnynscos (VA, VB) 52
Pagwvo, SE, 444 MI'y, BHeww. aHT., NETO + 2 Bxoga umnynscos (VA, VB) 54
Pagvo, SE, 444 MT'y, BHeww. aHT., NET1 + 2 Bxoaa umnynscos (VA, VB) 56
MutaHue
Moayns HeT 0
Batapewu, 2 wt. AA 1
Barapes, D-anemeHT 2
Bnok nutaHusa 230 B AC 7
Bnok nutaHua 24 B AC 8
Komnnekt npeo6pa3oBarenen Pt500
[aTtynkoB HeT 00
KomnnekT ans yctaHoBKM B rinb3ax ¢ kabenem 1,5 m 0A
KomnnekT ans yctaHoBK/ B rinb3ax ¢ kabenem 3,0 m 0B
KomMnnekT KOpoTK1x 4aT4YMKOB NPSMOro NorpyeHus ¢ kabenem 1,5 m OF
KoMnnekT KOpoTKUX AaTYMKOB NPSIMOro NorpyeHuns ¢ kabenem 3,0 m 0G
Pacxo- Mpucoenu- MoHTaxHasa CCC CccC
aomep HeHue ANuHa OTonne- Oxnaxpe-Hue
qp [m3/4] [Mm] Hue

0,6 G¥B (R%) 110 416 416 1

0,6 G1B (R%) 190 416 416 3

15 G¥B (R%) 110 419 407 4

15 G¥%B (R%2) 165 419 407 5

15 G1B (R%) 130 419 407 7

15 G1B (R%) 165 419 407 8

15 G1B (R%) 190 419 407 9

2,5 G1B (R%) 130 498 498 A

2,5 G1B (R%) 190 498 498 B

3,5 G5/4B (R1) 260 451 436 D

6,0 G5/4B (R1) 260 437 438 F

6,0 Oy25 260 437 438 G

10 G2B (R1%2) 300 478 483 H

10 Oy40 300 478 483 J

15 ny50 270 420 485 K
Tun cyeTumka
CueTuuk TennoBon aHepruu (MID: moaynb B+D) 2
CueTumk TennoBon aHeprum (MID: moaynb B+D) Tonbko 402-T 3
CueTuuK TensIoBon aHeprum 4
CueTumnK 3Heprum oxnaxaeHus Tonbko 402-T 5
CYeTuMK TensIoBoW aHeprum/oxnaxaneHus Tonbko 402-T 6
O6bem BC 7
O61Lem XBC Tonbko 402-T 8
CueTUYMK 3Heprum 9
Kop cTpaHbl (A3bik Ha aTUKeTKe U T.A.) Ucnonb3yiTe 3HakM B HOMepe Tuna XX

MHdopMaLmio 0 ToM, Kakune 13 BbileykasaHHbIX Tunos MULTICAL® 402 goCTynHbI Ha KOHKPETHbIX pbiHKaX, 3anpalivsante y
Kamstrup.
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MULTICAL® 402

3.2.1 3anacHble YacTU U NPUHAANEXHOCTU

402-000-1000-000
402-000-2000-000
402-000-7000-000
402-000-8000-000
66-99-097
66-99-099
66-99-102
66-99-106
66-99-108
66-99-372

373

66-99-724
66-99-725

BartapevHbii moaynb ¢ 2 wT. AA-aneMeHToB
BbaTapes, D-anemeHT
Mogynb nutanmna 230 B AC
Mogynb nutanuna 24 B AC
USB-kabenb ¢ ranbBaHN4eCKO pa3Bsi3Kom

WHdpakpacHasi rorioBka oNnTU4eckoro cuntbiBaHns ¢ USB pasbemom
MHdpakpacHasi rorioBka OnTUYEeCKoro cuntbiBaHus no RS232, ¢ pasbeMom D-sub 9F

Kabenb cBsA3n RS232, pasbem D-sub 9F
PC - RS232 kabenb, MULTICAL®

Pt500 (Tenno) NosepoyHoe ycTponcTteo Ana MC402 (npumeHsieTca ¢ METERTOOL) 66-99-
Pt500 (OxnaxgaeHue) MNosepoyHoe ycTpoincteo ana MC402 (npumeHseTcs ¢
METERTOOL)

METERTOOL ansa HCW
LogView gna HCW

Pe3bboBble coeanHeHus ¢ npoknagkamm (PN16)

MaTtepwuan: JlernpoBaHHas natyHb, CW617N (Hunnens). llermpoBaHHas natyHb, CW602N (laitka)

Pe3bboBble coeguHeHus
Tun Ne
HakupgHas
Pasmep | Hunnenb ravka 1 wr. 2 wr.

Oy15 RY2 G¥s - 6561-323
Oy20 R G1 - 6561-324
ny25 R1 G5/4 6561-325 -
Oy40 R1Y. G2 6561-315 -

Matepuan: Reinz AFM30

Matepuan: Reinz AFM34

Mpoknagku gns pe3b60BbIX

Mpoknagku conaHues

coeauHeHUn PN25
Pa3mep Tun Ne Pasmep Tun Ne
G¥% 2210-061 Oy20 2210-147
G1 2210-062 Oy25 2210-133
G5/4 2210-063 Oy40 2210-132
G2 2210-065 Oy50 2210-099

Ob6paLuaiiteck Ha Kamstrup A/S 3a nHdopmaumen o A4pyrmx MMEeLLMXCst YacTaX U NPUHAONEXHOCTAX.
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MULTICAL® 402

3.3 Mpor A-B-CCC

MeTporormyeckue napameTpbl CYeTYMKa onpedensoTcs kogom [por, KOTOpbIi MOXHO M3MEHWTb TOJIbKO C
HapyLleHeM NMoBEPOYHOW NIOMBbI, T.€. TOSIbKO B aKKpeauToBaHHOW nabopatopumn

A-Kop yKa3biBaeT Ha MecTo YCTaHOBKM pacxogomepa (V1) — B nogawlwemMm unm obpatHomMm Tpy6onpoBoge.
MockonbKy NNOTHOCTb M TEMNOEMKOCTb BOAbI YBENUYMBAETCS MPU MOBbLILLIEHUM TEMMEPATYPbI, BEIYMUCTIUTEND BHOCUT
MonpaBKy Ha KOHKPETHYID MOHTaXHYH cCxeMy. HemnpaBunbHOe mporpammupoBaHuWE UMM MOHTaX BREKyT 3a coboi
owunbky namepeHus. NMogpobHee 0 pacnofioKeHWM pacxogomepa B nogarollem unv obpatHom TpybonposBoge Ans
CYETYMKOB TEMMOBOW 3HEPIMUN UMK SHEPTUM OXNaxXaeHus cM. B Pasaene 6.6.

B-kog nokasbiBaeT, Kakas eguMHMUA U3MEpPeHUsA NpuUMeHsieTcs B peructpe 3Hepruu. 'k, kBty unm MBTY
NCnonb3ylTCA Yalle BCEro, HO B psiae CTpaH 3a npegenamu EC npumeHsieTcs kan.

CCC-kopg, cnyxut AnA onTMMuM3auuu paspelleHuMsa aucnnesi K BbiIbpaHHOMY Tunopasmepy pacxogomepa,
obecneunBasi cobniogeHMe HOPM OAO0OpeHMA TUNa K MUHUMAaNbHOMY paspelleHUud U MaKCUManbHOMY
3Ha4yeHu0 [0 nepenonHeHus peructpa. CCC-kogbl gna obneryeHns o63opa pas3dbutbl Ha 2 Tabnuubl:
cTaHgapTHOE M BbICOKOE paspeLleHnsi, COOTBETCTBEHHO.

Mpor Ne A - B - CcCcC
Ll Ll LI

PacnonoxeHue pacxogomepa:

Tabnvua " Mogatowmn Tpy6onp-4 (T1) 3

K-baktopa _ 66nathLii Tpy6onp-4 (T2) 4

EovHuua namepeHuns aHeprum
- [k

- KBTyY
- MBTu4

g b W N

- [kan

Kon pacxogomepa
(Tabnuua kogoB CCC) CCC
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MULTICAL® 402

3.3.1 CraHpaapTHble koabl CCC

Ta6nuua kogos CCC ansa MULTICAL® 402

KonnyectBo BbIBOAUMbIX 3HAKOB Nocne AecCATUYHOMN 3anATomn

Ne CCC | kBtuy MBT Fix m3 n/y m3/y kBT ap un
Mkan [M3/4] | 402-XXXX-XXX-XXX
416 0 3 2 2 0 - 1 0,6 1-3
419 0 3 2 2 0 - 1 1,5 4-5-7-9
498 0 3 2 2 0 - 1 2,5 A-B
451 - 2 1 1 0 - 1 3,5 D
437 - 2 1 1 0 - 1 6,0 F-G
478 - 2 1 1 0 - 1 10 H-J
420 - 2 1 1 0 - 1 15 K
490 - 1 0 0 0 - 1 15 K
3.3.2 Koabl CCC ons BbICOKOro paspeLueHus
Ta6nuua kogoB CCC gna MULTICAL® 402
Konn4yecTtBO BbIBOAMMbBIX 3HAKOB MOCHEe JECATUYHON 3ansATon
Ne CCC | kBtvy MBTy rox m3 n/y M3y KBT ap Tun
Mkan [M3/4] | 402-XXXX-XXX-XXX

484 1 - 3 3 0 - 1 0,6 1-3
407 1 - 3 3 0 - 1 1,5 4-5-7-9
455 1 - 3 2 0 - 1 1,5 4-5-6-7-8-9
454 1 - 3 3 0 - 1 2,5 A-B
459 1 - 3 2 0 - 1 2,5 A-B
436 0 3 2 2 0 - 1 3,5 D
438 0 3 2 2 0 - 1 6,0 F-G
483 0 3 2 2 0 - 1 10 H-J
485 0 3 2 2 0 - 1 15 K

MpumeHeHue kogos CCC BbLICOKOro paspelleHus cokpallaeT Cpok cnyx0bbl 6aTapen B cnyyae Bbibopa Moaynen c
BbIXO4AaMU UMMYILCOB.
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3.4 KopgupoBaHue aucnnes

Kog pucnnes "DDD” ykasblBaeT, Kakue MNOKa3aHWs akTUBHbI (OOCTYMHbI Ans OTOOpaKeHus) Ansi AaHHOro Tuna
cyeTumka "1” — 37O NepBbIN OCHOBHOW PEXMM MoOKasa, Torga kak "1A”, Hanpumep, - 3TO NePBbIA JOMNONMHUTENbHbIN
pexum nokasa. [ucnnen aBToMaTMyecku BO3BpaLLaeTCsl K MepBOMy nokasaHuio “1” no ncreyeHum 4 MuH. nocne
nocrneaHero HaxaTunsi KHOMOK.

g |E 2
S| 53| 35| §383| $83 |58 |38 |f:ic
5| el el ZEsN| FEL| 3% |3% |Z5X
| &8 88| 2858| 253|858 |85 | %3
1.0 Tennosas aHeprus (E1) 1 1 1 1
1.1 [HaHHble 3a 200 . 1A 1A 1A
1.2 [HaHHble 3a mecsiy . 1B 1B 1B 1A
2.0 SHeprus oxnaxpaeHus (E3) 1 2
2.1 [HaHHble 3a 200 . 1A 2A
2.2 [HaHHble 3a mecsiy . 1B 2B
2.PM OHepaus ebICOKO20 pa3peweHust 1P 1P 1PM 1PM
(monbKo 8 pexxume noeepku) M M
3.X Opyrve TMnbI aHeprum
3.6 E8 (m3°tf) 2 2
3.7 E9 (m3°tf) 2A | 2A
4.0 O6bem V1 3 3 2 3 1 1 2
4.1 [HaHHble 3a 200 . 3A 3A 2A 3A 1A 1A
4.2 [HaHHble 3a mecsiy . 3B 3B 2B 3B 1B 1B 2A
4.PM O6bem — dHepausi 8bICOKO20 3P | 3P 2PM 3PM
pa3peweHusi (MoJIbKO 8 pexumMe M M
nosepku)
6.0 CyeTumMK YacoB 3KcnnyaTauum 4 4 3 4 2 2 3
7.0 T1 (Mopava) 5 5 4 5 4
7.1 CpedHee 3a 200 0o mek. 0amb| 5A | 5A 4A 5A
7.2 CpedHee 3a mecsy 00 mek. dambl 5B 5B 4B 5B
8.0 T2 (O6patka) 6 6 5 6 5
8.1 CpedHee 3a 200 0o mek. 0amb! 6A | 6A 5A 6A
8.2 CpedHee 3a mecsy 00 mek. dambl 6B 6B 5B 6B
9.0 T1-T2 (At) - = oxnaxaeHue 7 7 6 7 6
12.0 Pacxop (V1) 8 8 7 8 3 3 7
12.1 Makc. 3Ha4. mekyujezo eoda o | 8A 8A 7A 8A 3A 3A
12.2 Makc. 3Hay4. 0aHHbIX 3a 200 .
12.3 MuH. 3Ha4y. mekywezo 200a .
12.4 MuH. 3Hay. 0aHHbIX 3a 200 .
12.5 Makc .3Ha4. mekyuje2o mecsuya .
12.6 Makc. 3Hay. 0aHHbIX 3a Mecsay e | 8B 8B 7B 8B 3B 3B 7A
12.7 MuH. 3Ha4. mekyuwez2o mecsya .
12.8 MuH. 3Hay. 0aHHbIX 3a Mecsy, e | 8C 8C 7C 8C 3C 3C 7B
14.0 MouwHocTb (V1) 9 9 8 9 8
14.1 Makc. 3Hay. mekywezao 2oda e | 9A 9A 8A 9A
14.2 Makc. 3Hay4. 0aHHbIX 3a 200 .
14.3 MuH. 3Ha4y. mekywe2o 200a .
14.4 MuH. 3Hay. 0aHHbIX 3a 200 .
14.5 Makc .3Ha4. mekyuje2o mecsuya .
14.6 Makc. 3Hay. 0aHHbIX 3a Mecsay e | 9B 9B 8B 9B
14.7 MuH. 3Ha4. mekyuwez2o mecsya .
14.8 MuH. 3Hay. 0aHHbIX 3a Mecsiy, e | 9C 9C 8C 9C
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3 = = =
S i E| g fElg g
o «29 222 x589 2898 Ra| <2
El 385 335 sEg 3897 30383
ol Zoul gen| Zs Xl Zewlll afyla®| Z51
Zl 2R 9EQ(go58 $ERA 6|83 22A
6|6¢ndendF550dS5e8eqdoa|oa|dsn
15.0 VA (Bxog A) 10 10 9 10 4 4 9
15.1 Ne cuemyuka VA 10A 10A 9A 10A 4A 4A 9A
15.2 [aHHble 3a 200 . 10B 10B 9B 10B 4B | 4B 9B
15.3 HaHHble 3a mecsy, . 10C 10C aC 10C 4C | 4C 9C
16.0 VB (Bxog B) 11 11 10 11 5 5 10
16.1 Ne cuemyuxa VB 11A 11A 10A 11A 5A 5A 10A
16.2 [aHHble 3a 200 . 11B 11B 10B 11B 5B 5B 108
16.3 [HaHHble 3a mecsy . 11C 11C 10C 11C 5C 5C 10C
17.0 TA2 12 12 12
17.1 TL2 12A 12A
18.0 TA3 13 13 13
18.1 TL3 13A 13A
19.0 WUHdokoa c6os 14 14 11 14 6 6 11
19.1 Cyemyuk uHgho-cobbimudi 14A 14A 11A 14A 6A 6A 11A
19.2 Apxus uHghoko08 (36 nocnedHux . 14B 14B 11B 14B 6B | 6B 11B
cobbimudl)
20.0 WUpeHT. Ne nortpebutens 15 15 12 15 7 7 12
(Ne1+2)
20.1 Hama 15A 15A 12A 15A 7A | 7A 12A
20.2 Bpewms 15B 15B 12B 15B 7B 7B 12B
20.3 [Hama omyema 15C 15C 12C 15C 7C 7C 12C
20.4 CeputiHbiti Ne (Ne 3) 15D 15D 12D 15D 7D | 7D 12D
20.5 lpoe. (A-B-CCC) (N° 4) 15E 15E 12E 15E 7E | 7E 12EF
20.6 KoHgpue. 1 (DDD-EE) (N° 5) 15F 15F 12F 15F 7F | 7F 12F
20.7 KoHepue. 2 (FF-GG-N-PP)  (N° 6) 15G 15G 12G 15G 7G | 7G 12G
20.8 Bepcus 10 (N° 10) 15H 15H 12H 15H 7H 7H 12H
20.9 KoHmponbHasi cymma 10 (N° 11) 151 151 121 151 i i 121
20.10 | Tect cermeHTOB 15J 15J 12J 15J 7/ 7] 12
20.15 | NepBu4HbIn agpec M-Bus (N° 31) 15K 15K 12K 15K 7K | 7K 12K
20.16 | BtopuuHbin agpec M-Bus  (N° 32) 15L 15L 12L 15L 7L 7L 121
[ Konuuecmeo daHHbiIx 3a 200, 8big0dumbix Ha ducnneli (1...15) [T 2 T 2 ] 2 [ 2 [ 2T 21 2 ]
| Konusecmeo daHHbix 3a Mecsiy, 8bi8odumbix Ha ducrned (1...36) [ T 12 1 12 7 12 | 12 [T 121 12] 12 |
DDD=210 npeactaBnsieT cobol “cTanAapTHbI kog® Ans cdeTynkoB Tuna 402xxxxxxx2xx. B cnyvae gpyrmx kombuHaumi

obpaviariteck Ha Kamstrup A/S.

DDD-koa MoxeT coaepxaTb Makcumym 103 Buaa nokasaHui, BKNOYas apxvebl.

MonHbI 0630p cyLecTBytoWmX kogos aucnnes (DDD) uMmeeTtcs B Buae OTAENbHOro AOKyMeHTa.

O6palaritecb Ha Kamstrup 3a ganbHeunwen nHpopmMaLlme.
MokasaHust PM courypupytoT TOMbKO B PEXUME NOBEPKU.
BHAMAHWE: TMpu cunTbiBaHMM OaHHbIX MOXHO BbiBeCTM A0 36 3anucen 3a mecsay M oo 15 3anucen 3a roa. KonmyectBo

BbIBOAMMbBIX Ha AMUCNNeNn AaHHbIX 3a rof 1 3a Mecsu onpeaensetca DDD-kogom.

3.4.1 0O630p cxem yuyeTa aHepruum
Tunel aHeprum E1, E3, E8, E9 paccuuTbiBalOTCA NO creayrowmum hopmynam:

Anroputm: Mpumepbl cxem yyeta

Ycnosue

E1=V1(T1-T2)
T1>T2

Tennosas aHeprus (V1 B nogarowem
unu obpaTHom Tpy6onposoae)

T1 > Bnc (TemnepaTypa nogaun JomkHa bbiTb
BblLLE rPaHNYHOrO 3Ha4YeHNs)

[Ins KoMMepYecKoro yyerta
Oucnnei/JanHblie/Apxvs

nogatoLiem unm obpatHom

OHeprus oxnaxaexns (V1 B

T1 < Bnc (TemnepaTypa nogayuun AomkHa ObiTe
HVKE rPaHUYHOrO 3HAYEHUs )

,D,J'Iﬂ KOMMeEpPYeCKoro yyeta

cpenHeit Temnepatypbl o6paTku

E3=V1(T2-T1) Tpybonposoae) Nucnneit/faHHble/Apxvs
T2>T1

E8=m3xT1 V|CI'IOJ'|bi§yeTCH ANs BbI4UCeHNs Het Lucnnen/OanHble/Apxus
cpeaHeit TemnepaTypbl nogaun

E9=m®x T2 Wcrioneayercs Ana Bblumcnenyis Her Nucnneit/laHHble/Apxvs

Onc NpeacTaBnget coboli 3HaveHue TemnepaTtypbl, MPU KOTOPOM CHETYMK MEpeKrioyaeTca Mexay pexumamu yvyeTta Tennosown
SHEePIrnn n 3Heprmmn oxna kgeHu4. OObI4YHO 3TO 3HaYeHMe paBHO 25°C, HO Mo 3aka3y BO3MOXHa NOCTaBKa C APYrMM 3Ha4YeHUEM.

Ecnu 6nc yctaHoBuTh kak 180°C, dbyHKUMSA OTKNoYaeTcs, Hanpumep, Ans NpMMeHeHus “nokynka/npogaxa” TEennoBOW SHEPruu.
Cwm. B pasgerne 7.4 nogpobHee 0 cHeTUMKax KOMOUHUPOBAHHON 3HEPTUM.
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3.5 >EE< KoHdumrypupoBaHue TapudHbIx byHkumn MULTITARIF

MULTICAL® 402 umeeT 2 gononHUTENbHbIX pernctpa, TA2 n TA3, KoTopble CyMMUPYOT aHepruio E1 wnn E3
(EE=20 HakannuBaeT 06beM) napansenbHO C rMaBHbIM PEMMCTPOM, UCXOAS U3 YCITOBUIA, 3aNporpamMmMMpOBaHHbIX Kak
rpaHnYHble 3HaveHus Tapudos TL2 u TL3.

Mpumep: EE=11 (Tapnd No MOLLHOCTH)

TA2 nokasbIBaeT, CKOJIbKO SHeprum noTpedneHo...

...CBEPX MPaHNYHOro 3Ha4YeHnsa mowHocTn TL2

20

TA E L E
e (o L’ 3 E N
[ I Ry [ L
kW
MWh
] ] 3 3 3 i )
:|E |E |E |E |E |
EE= | TUN TAPUDA DYHKLUA o o o =% =% o Qo
= - - - - - =
() o o o o o o
= O x o < o < o x g x g x
Sl | S5 |S5 |25 | SR |€5| €5
00 AKTUBHbIN Tapud DYHKUNA OTKITHOYEHA
oTcyTCTBYET
OHeprua HakannuesaeTtcsi B TA2 n TA3,
11 | Tapud NO MOLLHOCTH MCX0AS U3 FPaHNYHbIX 3HAYEHUI MOLLHOCTM,
3adaHHbIX B TL2 m TL3
OHeprus Hakannueaetca B TA2 n TA3,
12 | Tapud no pacxogy NCXOAS M3 rPaHNYHbIX 3HAYEHUIA pacxoaa,
3aaaHHbIX B TL2 n TL3
OHeprua HakannuesaeTtcsi B TA2 n TA3,
13 | Tapud No oxnaxgeHuto | Ucxoas U3 rpaHnNYHbIX 3HaYeHun At,
3aaaHHbIX B TL2 n TL3
Tapud no Temneparype OHeprusa Hakannueaetca B TA2 n TA3,
14 nopaqw paTyp MNCXOAS M3 FPaHNYHbIX 3HaYeHun tF,
A 3apaHHbIX B TL2 n TL3
Tapud no Temneparype OHeprusa HakannusaeTtcs B TA2 n TA3,
15 o6paT|<v| paTyp MNCXOAS M3 rPaHNYHbIX 3HaveHun tR,
p 3aaaHHbIX B TL2 n TL3
TL2=MomeHT nepeknioueHuns ans TA2
19 | Tapud no BpemeHun
TL3=MomeHT nepekntodeHus ana TA3
EE=20 Tapud no O6bem (V1) penutca mexay TA2 Tennoson
obbemy Tenno- aHeprum (T1>T2) n TA3 3Heprum oxnaxaeHusi
20 |/xnapgoHocutens (T1<T2). (PekomeHgyeTcs ons . . .
(TL2 v TL3 He KOMBUHUPOBaHHOTO N3MepPeHUst TENSIOBOM
McnonbayloTes) 3HEPIM N SHEPTUN OXTNAXOEHUST)
g Mpu P>TL2 aHeprus coxpaHseTcs B TA2, a
21 | PQ-Tapudp np1 Q<TL3 B TA3
Cwm. nogpobHee o TapudHbIx pernctpax Pasgen 7.9.
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3.6 >FF<Bxopg A (VA), >GG< Bxop B (VB)
MULTICAL® 402 umeeT 2 OOMNOMHUTENbHLIX UMMNYNbCHLIX Bxoga, VA u VB, pacrnonoXeHHble Ha mMoaynsix (CM.
Pasgen 11.3).

Tun 402- [ oo

Moaynu

HaHHble + 2 Bxoga nmnynsco (VA, VB) 10
M-Bus + 2 Bxoga umnynbcoB (VA, VB) 20
BecnpoBogHoi M-Bus, EU, 868 MHz, Pexxum T1 OMS (MHA. Kntow) 31
BecnpoBoaHoii M-Bus Mode C1 (ind. Key) ¢ anbT. peructp. + 2 umn. Bx. (VA, VB) 35
BecnpoBogHoii M-Bus, EU, 868 MHz, Pexxum T1 (06Lwuii kntoy) 37
BecnpoBogHoi M-Bus, C1, ons ctaumoHapHbIX CETEN, (MHA. KIHoY) 38
Pagwo, EC, 434 MI'y, BcTp.+BHeLw. aHT., NETO + 2 Bxoga umnynscos (VA, VB) 42
Pagwno, EC, 434 MI'y, BcTp.+BHew. aHT., NET1 + 2 Bxoga umnynbcoB (VA, VB) 44
Pagwno, SE, 444 MI'y, Bctp. aHT., NETO + 2 Bxoga nmnynbcos (VA, VB) 50
Papguo, SE, 444 MI'y, BcTp. aHT., NET1 + 2 Bxoga umnynbscos (VA, VB) 52
Pagwno, SE, 444 MI'y, BHeww. aHT., NETO + 2 Bxoga nmnynbcos (VA, VB) 54
Pagwno, SE, 444 MI'y, BHew. aHT., NET1 + 2 Bxoga nmnynbcos (VA, VB) 56

B cnyyae ycTaHOBKM MOAyns, WMEIOLWEro WMMynbCHble Bxoabl, cyeTyuk MULTICAL® 402 aBTOMaTUYECKM
KOHurypupyeTtcs anst paboTbl MMMYfbCHBIX BXOA4OB.

Bxoabl koHurypupytotca kogamu FF n GG (cM. HuxenpuseaeHHyto Tabnuuy). Ecnn 3aka3dnkom He onpeaeneHo
WHaye, Ha 3aBofe-u3roToBuTENe BXOAbl KOHUrypupytotca kak FF=24 n GG=24. lNMocne noctasku kogbl FF n GG
MOrYT ObITb U3MEHEHbI MPK NOMOLLM NporpaMmmHoro obecneveHns METERTOOL (cm. Pasgen 14)

Bxop A (65-66)
Bxop B (67-68)
Makc. yactota MonoxeHune
FFIGG 0,5y Mpepcuer- n/vmn AecATUYHON
YUK 3anAaTon
01 50 M3/y 1 100 000000,0
02 25 M3/y 2 50 000000,0
03 12 M3y 4 25 000000,0
04 5 M3y 10 10 000000,0
05 2,5 M3y 20 5,0 000000,0
06 1 M3y 40 2,5 000000,0
07 0,5 M3y 100 1,0 000000,0
25 2,5 M3y 2 5,0 00000,00
26 1 M3y 4 25 00000,00
27 0,5 M3y 10 1,0 00000,00
[ 40 | 500wm3Mm | | 1 | 1000 | 0000000 |

3Ha4eHns AnMTENbHOCTH nMmnynbca: MI/IHI/IMyM 1caonsa r€epPKOHOBbLIX KOHTAKTOB N MUH. 30 mc ans YCTp0I7ICTB Cc
ANEKTPOHHbIM BbIXO40M MMMNYIbCOB.

3.6.1 WUmnynbcHble Bxoabl VA u VB

MULTICAL® 402 vmeeT 2 pononHutenbHbiX Bxoda, VA v VB, Ons nNonyyYeHust U HakomneHUs MMMNynbCcoB OT,
Hanpumep, BogocyeTumkoB XBC. Bxoabl MMnynbcoB (OU3MYECKM HAXOASTCS Ha Mopynsax (Hanpumep, Ha moayre
«[JaHHbIe/BXOAblI MMMYNbCOBY»), KOTOPbIE MOXHO YCTaHOBUTb B MOAYJSIbHbIN OTCEK, B TO BPEMS, KAK CYMMUPOBaHME 1
apxuBauus 3Ha4YeHU NPOU3BOAUTCS BblYMCIIUTENEM.

Bxoabl umnynbcoB VA u VB paboTaloT He3aBMCUMO OT CaMOro CYeTyumka, U NMo3TOMY He y4acTBYHOT BbIYMCIIEHUU
3Hepruu.
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O6a Bxoga MMEKT WOEHTUYHYHO KOHCTPYKLMIO, MX MOXHO MO OTAENbHOCTM HAacTPOMTb Ha NPUEM MMIMYNbCOB OT
CYETYMKOB BOL4ONOTpeBNEeHnsa ¢ makcumarnbsHom yactoton 0,5 'y,

KoHguryprpoBaHue nog Tpebyemblii BEC UMMynbca MpPOU3BOAUTCSH Ha 3aBOAE-U3roTOBUTENE B COOTBETCTBUU C
3aKas3oM, WM MPOU3BOAUTCA C MOMOLBI nporpaMmHoro obecnevyeHns METERTOOL. Cm. Pasgen 3.6 o
kKoHGurypupoaHum VA (kogbl FF) n VB (kogbl GG).

MULTICAL® 402 peructpupyeT cymmapHoe noTpebGrneHne Ons cYeTYMKOB, NoAkmnouveHHbix kK VA n VB, a Takke
3HayeHMs1 3a Mecsl, M 3a rog B COOTBETCTBYWLME AaTtbl oTyeTa. YTobbl 06nerinte maeHTudukaumoo npwm
CUMTBIBAHUN [aHHbIX, NPeaoCTaBNAETCHd BO3MOXHOCTb COXPaHATb HOMEepa CYeTYMKOB, MOACOeOUHEHHbIX
cooTBeTcTBEHHO K VA 1 VB. BBog 3HauyeHun napameTpoB npoussoautcs npu nomowm METERTOOL vnu ¢ knasuw
Ha NuuUeBo NaHenu.

PeFMCTpI/IpyeMbIe OaHHble, KOTOPblE MOXXHO CHMTATb C 3KpaHa auncnrea (BblﬁpaB COOTBeTCTByEOLLI,I/IIZ Koa DDD), a TaK
Xe C MOMOLbI0 CUCTEM AOUCTAHLMOHHOIMO CYMTLIBAHMS MNOKa3aHWKW, OXBaTbiBAOT cneaywume napameTpbl C
YKa3aHneM Oatbl apxXxnBauumn aHHbIX 3a MeCdl 1 3a roa:

Tun peecucmpavuu: lMoka3zaHue | UOenmu- | faHHbie | [aHHbIe
cyemyuka | ¢hukayus | 3a 200 | 3a Mecsiy

VA (Hapacmarowuti umoga) .

Ne cyemyuka, NoOOKMo4YeHHo20 K VA .

JaHHble 3a 200, enybuHa apxusa 15 nem .

HaHHbie 3a mecsu, aenybuHa apxusa 36 mecsuees .

VB (Hapacmarowuti umoga) .

Ne cyemyuka, NoOKnt4YeHHo20 K VB .

JaHHble 3a 200, enybuHa apxusa 15 nem .

HaHHbie 3a mecsu, aernybuHa apxusa 36 mecsues .

lMokasaHnsi cHeTYMKOB, NOAKMYEHHbIX K VA n VB, MoxHO npu nomowm MO METERTOOL npegycraHOBUTbL Ha TO
3Ha4eHune, KoTopoe ObINIo Ha CHETUYMKAX HAa MOMEHT MX MOAKITHOYEHNS.
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3.6.2 Mpumep nokasaHun gucnnes, VA

B npuBognmom Hwke npumepe VA ckoHdurypupoBaH Ha FF=24, uyto cootBetctByeT 10 n/umnynbc wu
MaKcUMaribHOMY 3HadeHuo pacxoda 5 M3/J. MNoaknoyeHHbI kK VA cyeTumk nmeet Homep 75420145, koTopbl npu
nomowm METERTOOL 3anoxeH B namate MULTICAL® 402.

Pervctp HapacTatowero ntora anst VA (Bxog A)

Ne cyeTumka, nogkntoveHHoro k VA (makc. 8

undp).

[aHHble 3a rog, aata apxmBauum LOG 1
(mocnegHss gata otyeTa)

[aHHble 3a roa, apxuBHoe 3HaveHne LOG 1
(mocnegHas gata oT4yeTa).

OT0 3HayeHne HapacTalLlero ntora obbema
BOAbI, 3apernctpupoBaHHoe 1 sHeaps 2010 .
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3.7 >PP< UmnynbcHble Bbixoabl CE n CV

Bbixogpl nmnynbcoB noTpebrnieHHbIx aHeprum (CE) n obbema (CV) nmetroTcsa Ha criegyowmx mogynsix (cm. Pasgen
11.1.1 06 ux NoaKNOYEHNI):

Tun 402- O oo
[aHHble + 2 Bbixoga nmnynbcoB (CE, CV) 11
M-Bus + 2 Bbixoga umnynscos (CE, CV) 21
Papguo, EC, 434 MI'u, BcTp..+BHeL. aHT., NETO + 2 Bbixoga umnynscoB (CE, CV) 43
Pagwno, EC, 434 MI'u, BcTp..+BHeLw. aHT., NET1 + 2 Bbixoga umnynbscoB (CE, CV) 45

B cnyyae yctaHOBKM MOgynsl, UMeIOLLLEro Bbixoabl UMMynbcoB, cyeTynk MULTICAL® 402 aBTomaTuyecku
KOHGUrypupyeTcs ansg paboTbl MMMNYIbCHbIX BbIXOAO0B.

OnuTenbHOCTb MMNynbca MOXHO BbiIbpaTh Npu 3akase kak 1 mc, 32 mc nnm 0,1 c¢. lNocne nocTtaBkn ANUTENBHOCTb
UMNynbca MoXeT OblTb U3MEHeHa Npu NOMOLLM nporpaMmmHoro obecnedveHns METERTOOL (cm. Pasgen 14)

Bbixog C
(CE) Knemma 16-17
Bbixog D
(CE) Knemma 18-19
PP OnutenbHOCTb UMNynbca
94 1 mc
95 32 mc PP=95 no ymonyaHuto npu nocTaeke.
9% 01c OnutenbHocTb nMnynsca 0,1 ¢ ykopaunBaeT cpok cnyxObl 6aTapewm.
’ O6pawaritecb Ha Kamstrup 3a 6onee nogpobHOM MHpOpMaLUUE.

3.8 KoHdurypupoBaHue npu nporpammmpoBaHuUn Koga CTpPaHbl

[Ba nocnegHnx cMMBoOra B KoAe Tvna nNpeacTaBnsoT cobor Koa, CTpaHbl M UCNOMb3YTCA Ang 0603HavYeHus a3blka
3TUKETKN, Hanpumep, «CyeTumk B obpaTtHoM Tpybonposoae», Knacc 2 unu 3, MapkupoBku ogobpeHns tuna u
NOBEPKN, TaKKe ONpeaenstoT CKOPOCTb UHTerpaummn (boictpas/meaneHHas) n 6yayT nv MHAOKOAbI CTUPaTbCA
aBToOMaTUYeCcKu Npu npekpaLleHun cutyaumm cbos.

Tun 402- 0O oo O oo O O oo
Koa cTpaHbl XX

O6pawtantecb Ha Kamstrup 3a 6onee noapobHom nHgopmaumen o AOCTYNHbIX Kodax cTpaH. [locTynHble Koapl
CTpaH onucaHbl BO BHYTPeHHEM AokymeHTe Kamstrup 5514-169 Ha nHTpaHeTe Kamstrup.

3.8.1 Bpems uHTerpauum n Tun cé6poca uHcgokoaon

MULTICAL® 402 MCXOAHO KOHUIypupyeTcs Ha BbINOMHEHNE MHTErpaunii (BbIYMCIEHUA NOTPEGNEHHON SHEPrm)
Kaxkable 24 cekyHAbl, @ TakKe Ha aBTOMaTMyeckun cbpoc MHAOKOAOB Npu NpekpaLleHun cutyaumm cbos.

24 c mexay uHTerpauusiMm (no yMomn4aHumio)

4 ¢ Mexay MHTerpauusaMm

ABTOMaTu4eckuin cobpoc nHdokoaos (Mo
yMonyaHuio)

C6poc MHGOKOJ0B BPY4HYIO.

3.8.2 [aHHble KoHUrypaumm
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Mpu wnarotoBneHmn MULTICAL® 402 B HwxenpuBoAUMbIE MOMS AOSMKHbI ObITb 3anoXeHbl 3HaveHus. Ecnv npwu
pasmelleHnn 3akasa He 6b1no chopMynMpPOBaHO UHbIX TpeboBaHMN K KOHMUrypauumm, TO CHETYMK NOCTaBnNsAETCH C
OaHHBbIMWN «aBTOMATUYECKM» U MO YMOMYaHUION.

3aHocATcA YkasbiBaroTcs npu 3akase |[lo ymonyaHuio
aBTOMaTU4eCKU
CepuiiHbin Ne u rog Beinycka | 60.000.000/2010 - -
NaeHTudukaynoHHbIn Ne - [o 16 undp. Ma. Ne notpebutensa =
notpedurens Orparudenme BOS mo 11 CepuiiHbin Ne
Oucnnen Ne 1 = 8 umdgpp MSD umdp C Lensto
[ucnneit Ne 2 = 8 Ludbp KM coBMecTMmocTu ¢ PcBase
[arta otyeta - MM=1-12 n DD=1-28 OnpepgensieTca KOgoM
TL2 - 5 undp 0
TL3 - 5 undp 0
Makc./MuH. Bpemsi - 1...1440 muH. 60 MUH.
vcpeaHeHus
6hc nepekntoyeHne pexunma - 0,01...160,00°C *) 25,00°C
yyeTa Tenno/oxnaxaneHme
[aTta/Bpems rrrr.MMm. ad/vya.mm.cc | GMT + 12,0 yac. -
GMT+nonpaBska Ha (0,5 yac. BecHow)

4acoBOW NOSIC B COOTB.
C KOOOM CTpaHbl

*)Ecnu ycmaHosume 6 = 180,00 °C, ¢hyHKUUSI OMKIoHaemcs, U CHeMYUK MOXHO UCI01b308amb. 011 MPUMEHEHUS
«rnoKynka/npodaxka merinax

S/N ¢ 60.000.000 0o 62.499.999 3apesepeauposaHsb! 0risi MC402.

3.8.3 3JTuKeTKa 3aKasuukKa

B BepxHem neBoM yrny aTukeTKn npnbopa yvactok 15 x 38 MM npegHasHadeH Ansa STUKETKM 3akasyuka (cMm. Pasgen
3.1), KOTOpas MOXeT coaepxaTb, HanpumMep, NOroTUn 3akas4yuka, WTpUX-kog u.T.n. Ecnu npu pasmelleHmumn 3akasa
He Obino cdopmynmpoBaHo creundmrdeckux TpeboBaHun k aTukeTke, To MULTICAL® 402 GygeT nocTaBneH c
atukeTkon Ne 2001-000, oTpaxatoLlen cepunHbli Homep.

Mpn HeoOXOAMMOCTH 3aKka3a HOBOW 3TMKETKM obpallanteck Ha Kamstrup.

3.84 Mpouune cbyHKLUMN

Mpun odbopmneHun 3akasa B BOS moxHo BbIOpaTh «obwmii agp M-Bus», npyn aToM BceM cyeTyMkaM B pamKax 3akasa
OyaeT npy NnporpaMmmupoBaHvmn NpyMAaH OAWH U TOT e agpec M-Bus.

3.8.5 0O630p BHYyTpeHHen KOHdUrypauumm

06 n3meHeHMM NpPorpaMMupoBaHMsa U KOHUrypauum cyetymka cm. Pykosoacteo 5508-739
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4 JCKu3bl C pa3zmepamu

MULTICAL® 402
118 4
% = M - e
HULTICALS m
® A
3 = | - ML
. ORIk
402 Il—.l]
X
kemstrup 51 —

> o / - L /
7 - e I ————/

Puc. 2: Pasmepsbi bri0ka 351€KmMpOHUKU

=l |
=.=.=.=.~|:E|7 L

ol & o J

e————————

©

HZ

B2 Bl

Puc. 3: Pacxodomep ¢ pe3bbosbim rpucoeduHeHuem G u G1

Mpumep
Pe3bba L M H2 A Bl B2 H1 HbIN
Bec [Kr]
G¥% 110 L/2 89 10,5 50,5 35 48,5 1,4
Gl(gqp1,5)| 130 L/2 89 20,5 50,5 35 48,5 1,5
Gl(gp2,5)| 130 L/2 89 20,5 50,5 35 48,5 1,4
G¥% 165 L/2 89 20,5 50,5 35 48,5 1,8
Gl(gp1,5)| 190 L/2 89 20,5 50,5 35 48,5 2,0
Gl(gp2,5)| 190 L/2 89 20,5 50,5 35 48,5 1,9

Tabnuya 2: Bec eknrodast KOMiiekm KOpomkux mepmorpeobpasoeamerieli MPSIMO20 Mo2PyXXeHUs ¢ kabenem 3 M,
HO UCKJII04asi yrnaKoeKy
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— M -
A
==
J e ——— (=)
©) =T
|
B2 B1
Puc. 4: Pacxodomep ¢ pe3bbosbim npucoeduHeHuem G5/4 u G2
Mpumep
Pe3bba L M H2 A B1 B2 H1 HbIW
Bec [Kr]
G5/4 260 L/2 88,7 17 50,5 22 48,5 2,9
G2 300 L/2 88,7 21 50,5 31 48,5 51

Tabnuya 3: Bec eknodass komrnekm mepmornpeobpaszosamernel ¢ kabernem 3 M, HO UCK/THOYas yrakosKy
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Puc. 5:
L Pacxodomep
c
y grnaHyesbIM
B C—
L~ =~
H?2
ON
k
- H
npucoeduHeHuem [y25 - dy50
HomuH. BonTbl MpumepHbIN Bec
avameTp | L M | H2 | D H k | Kon-Bo |Pe3bba d2 [kr]
Oy25 260 | L/2 |92,5| 115 | 106 | 85 4 M12 14 5,6
Oy40 300 | L/2 |92,5| 150 | 136 | 110 4 M16 18 8,9
Oy50 270 | 155 | 92,5 | 165 | 145 | 125 4 M16 18 10,7

Tabnuua 4: Bec ekrouasi KOMIIEKM mepmornpeobpaszogameneli ¢ kabenem 3 M, HO UCKITIOYasi yrakoeKy
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5 TloTepu paBneHus

MoTepsa paBneHuWss Ha pacxogomepe MPUHMMAETCs PaBHOW MaKCUMarbHOW MoTepe AaBfeHus nNpyv HOMUHaNbHOM
pacxoge qp. CornacHo EN 1434 makcumanbHas noTeps AaBreHusa He MoxeT npesbiwatb 0,25 6ap, kpome cnyyaes,
Korga B COCTaB CUYETYMKa IHEPrum BXOAUT PErynaTop pacxoaa, Unu ecrnm cHeTymK Ucnonb3yeTcs kak obopynosaHue
AN NOHWXEHWS AaBneHus.

HOTepﬂ AaBlneHnAaA Ha c4YeTyuke pacTeT B KBaﬂ,paTl/l‘-IHOIZ 3aBMCMMOCTU OT BeJIMYUHbI pacxoga U MOXeT ObITb

BblpaXXeHa Kak:

Q:ka\/Ip

roe:

Q

= 06bem nponueaemom Boabl [M3/4]

kv = o6bemMHbIN pacxoa npu notepe aasneHusa 1 6ap [M3/4]

Ap = noTeps gaenenus [6ap]

Ap [bar]

0,01

dp Hom. gnameTp Q npwu 0,25 6ap
Mpacdumk kv
[M3/4] [Mm] [m3/4]
0,6&1,5 Oy15 n y20 3 1,5
B 25&35&6 Oy20 n y25 13,5 6,8
10 & 15 Oy40 v 1y50 43 21,7
Tabnuya 5: Tabnuua nomepb dasneHuUst
Ap MULTICAL® 402
A B C
1 7
/ 7/ 4
7 7 7
/ / /
/ i
4 ( /

N
N
\\

LA T

0,1

Flow [m3/h]

lpaguk 2 NMomepu dasneHus
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6 MoHTax

6.1 TpeboBaHMA K MOHTaXy

[o Hayana mMoHTaxa criegyeT NpoMbITb CUCTEMY, YCTAHOBUB CEPBUCHYIO BCTaBKy BMECTO cyeTyuka. 3atem yganure
C pacxodgoMmepa  3alUMTHble  HakKMnenWkn-membpaHbl M yCTaHOBMTE  pacxogomep C  pe3bboBbIMM
npucoeauHeHnsmn/conaHuamn. Bcerga wucnonb3ynte TONMbKO HOBble (OUOPOBLIE MNPOKMIAAKUM  OPUTMHANbHOrO
NPOUCXOXAEHUS.

Mpn uncnonb3oBaHMM HEOPUrnHanbHbIX pPe3bboBbIX coeanHeHul (He npousBoacTBa Kamstrup A/S) cnepyet
ybeanTbes, 4TO AnMHa pe3b00BOM YacTu JOoCTaTOYHa AN 3aTSHKKM YNITOTHSAIOLWMX NOBEPXHOCTEN.

lMpaBunbHOe pacnonoxeHve pacxogoMepa, Ha nogawwem unu obpaTtHom TpybornpoBoae, yka3aHO Ha ITUKETKe
BbIYUCIIUTENS, a HanpaBneHne NoToka Noka3aHo CTPErkKon Ha Kopnyce pacxogomMepa.

[ns npegynpexaeHns KaButauumn OaBreHne B pacxofoMepe AOMMKHO COCTaBnsATb MUH. 1,5 6ap npu gp U MuH. 2,5
Bap npu gs. 3To cnpaseanueo ansa temnepatyp Hwke 80°C. lNMoapobHee o paboyem aasneHum cMm. B Pasgene 6.5.
Korga MoHTax 3akoHYEH, MOXHO 3anyCcTUTb LMPKYNSLMIO TeNNOHocUTeNst B cucteMe. KpaH Ha BXoge B pacxogomep
crnegyeT OTKpbIBaTh NEPBbIM.

Pacxogomep Henb3s noggepratb AABMEHUIO HUXKE, YEM AaBreHne OKpyXatLlen cpefbl (pPa3pexeHuto).

Honyckaemble pa6ouune ycrnoBus

Temnepatypa okpyxatoLen cpeabl: 0...55°C (B nomeLeHun) Makc. 30°C ansa obecneyeHus
ONTMMAarnbHOro cpoka cryxobl 6aTtapen.

Temnepatypa namepseMon cpefpbl A TenrnocyeTymka: 15...130°C npu HaCTEHHOM MOHTaXe TernroBbIYUCIUTENA
15...90°C npu MOHTaxe TEMMOBbLIMNCIINTENS HA pacxodoMepe

Temnepatypa usmepsiemon cpefbl AN cHeTYNKa 2...50°C

9HEPIrMN OXNaXOEHUSA:
Temnepatypa usmepsiemon cpeabl Ans KOMOMHUpoBaHHOro  2...130°C npu HACTEHHOM MOHTaXe

cyeTuMKa Tenno/oxnaxaeHve: TennoBb4YNCNUTENS
2...90°C npu MOHTaxe TennoBbIYNCIIUTENS Ha pacxogomMepe
[aBneHue B cucteme: 1,0 (1,5)...16 Gap Ans cHETYNKOB C pe3bOOBbLIM COeaUHEHNEM
(Cm. Pasgen 6.5) 1,0 (1,5)...25 6ap Anst c4eTYNKOB C PriaHLEBbLIM
coeuHeHnemM

3ﬂeKTpVI"IeCKoe nogKknw4yeHue

MULTICAL® 402 moxeT noctaBnsiTbCca B BapuaHTe ¢ nutaHuem 24 B AC unu c nutaHuem oT cetn 230 B AC.
MoaknoyeHme K ceTu OCyLLEeCTBRSETCA 2-XUnbHbIM kabenem, 6e3 3azemneHus.

Mcnonb3yiTe NpoYHbIN COeOUHUTENBHbIN Kaberb ¢ BHELWHMM AMaMeTpoM Makc. 7 MM, HaIEXXHO 3akpenuTe kabenb B
cuetymke. [lpyM ucnonb3oBaHMM COeAMHUTENbHbLIX Kabenen nonepeyHbiM cedveHnem 2x0,75 mm? HeobGxogumo
noaKmoYaTb CHETUMK Yepes NpeaoxpaHuTenb Makc. 6 A.

CrenyeT Bcerga crieqoBaTb HauMOHarnbHbIM HOpMaMm UM TPeGOBaHUSIM MO 3MEKTPOMOHTaXxy, B TOM u4ucre Mo
ceyeHusM kabens U ToKy NpegoxXpaHUTens (TOK KOPOTKOTO 3aMblKaHus).

Mpu yctaHoBke B [aHum cuyetymkoB ¢ nutaHmem oT cetn 230 B AC n nogkniovaemblx 4epes TpaHcchopmaTtop
cueTumkoB ¢ nutaHmem 24 B AC, pykoBoacTtBywoTcs CoobuieHnem YnpaBneHusi Mo  3neKTPOTEXHUYECKON
Be3onacHoOCTU «YCTaHOBKa NMTaeMbIX OT CeTK Tennoc4yeT4nkoBy. NoapobHee cm. B Pasgene 10.9.

CepBucHoe obcnyxuBaHue

Mocne YCTaHOBKM CHEeTYMKa B CuUCTeMe HenonyctmmMmo nposeaeHue CBapKunm U 3amMopaXmBaHUE CUCTEMBbI. Bcerga
CHUMaWTE CHETYMK U OTKITIOYaNTE CETEBOE NUTAHME, ECIN OHO ECTb, 40 Havyana pa60T.

[nsa ynpoleHns 3ameHbl cyeTUrKka cneayeT npeaycMmaTpuBaTh 3anopHble KpaHbl ¢ 06enx CTOPOH cHeTYMKa.
Mpv HopMarbHbIX YCIOBUSIX SKCMNIyaTauum HeT TpeboBaHWI K yCTaHOBKe (pUIIbTPOB Nepes BXOAOM B CYETUUK.
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6.2 Montaxk MULTICAL® 402

Pwuc. 6

Puc. 7

Puc. 8

Ecnu TpebyeTcsa MuHMMarnbHas MOHTaXHas rnyouHa,
(G¥% n G1) noBepHyTb pacxogoMep NnacTtMaccoBbIM

OrI0KOM BHU3, BbIMMCIUTENb Ha 60Ky.

Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744_M1_SNG_05.2021

MULTICAL® 402 MOXHO yCTaHaBnu1BaTb
ropun3oHTarnbHO, BepTUKarnbHO Unn nog
yrnom

BaxHo!

Hatumnk pacxoga MULTICAL® 402 MOXHO
NOBEpPHYTb Ha yromn Makc. 45° BBepx unm
Makc. 90° OTHOCUTESILHO OCU
TpybonpoBoaa Npu ropu3oHTanbHOM
MOHTaxe.

Puc. 9

[MnactmaccoBbin KOopnyC He OOJIXKeH ObITb
NOBEPHYT BBEPX.
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6.3 lpsaMbie y4yacTku

MoHTax MULTICAL® 402 He TpeByeT NpsAMbIX Y4acTKOB Ha BXOAE W BbIXOAe B COOTBETCTBUM C [IMPEKTMBO Mo
nameputenbHbiM npubopam (MID) 2004/22/EC, OIML R75:2002 n prEN 1434:2009. NMpsimon y4acTok nepes BXo4oMm
B pacxogomMep HeobXOAMM TOSbKO B Crydasix CUITbHOM TypOyrneHTHoCcTH noToka. ObLme pekomengaumm no
yctaHoBke cM. B CEN CR 13582.

OnTrmanbHOe pacnonoxeHne pacxogomMepa crneayeT U3 HDKENPUBOAUMBIX YCITOBMI MOHTaXa:

A PekomeHayeMoe pacronoxeHue
pacxogomepa.

B PekoMeHayemMoe pacrnonoxeHue
pacxogomepa.

C Heponyctumoe pacnonoxeHue
pacxofomepa (PUCK CKOMMeHus Bo3ayxa).

D JonyckaeTcs B 3aKpbITbIX CUCTEMAX.
He ponyckaeTcsi B OTKPbITbIX CUCTEMAX
(pnck ckonneHus Bo3ayxa)

E Heponyctumo yctaHaBnueaTtb
pacxogomep cpasy 3a 3aJBWKKOMN
(MCKINKOYEHWE: 3anopHble apoBble
kpaHbl. OHM OOMKHbI BCceraa bbiTb
MOSTHOCTBIO OTKPbLIThI, KPOME CryyaeB
nepekpbiBaHUS TENSIOHOCUTENS).

F Hegonyctumo yctaHaBnmBaTb
pacxoOomep Ha BcacblBaloLLEe CTOPOHe
Hacoca.

G Heponyctuma ycraHoBka pacxogomepa
rnocrne ABOMHOrO KoreHa TpyGonposoaa
B [ABYX MIIOCKOCTSIX.

Puc. 10

O6wume pekomeHgauumn no ycraHoBke cM. B gokymeHTe CEN DS/CEN/CR 13582, MoHTaX CYETYMKOB TEMIIOBOW
3Heprnn. Pykogeodcmeo o 8bibopy, MOHMaXy U 3KCrjlyamayuu cHem4yuKo8 mersioeol sHepauu.
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6.4 lMpumMepbl MOHTaXHbIX peLUeHUNn

HanpaeneHune
noToka

HanpasneHue
noToka

Puc. 11: MoHmax cdyemyuka ¢ pe3bb08biM npucoeduHeHuUem

MoHTax pe3bboBbIX COEANHEHMI K KOPOTKOrO AaTvmKa NpsiMOro NOrpyXeHusl, YyCTaHOBIIEHHOIO B PacX040MeEpPHYHo
yactb MULTICAL® 402 (tTonbko G¥% (RY2) u G1(R%4)).

Yeunve ~ 4 Hm

- *Mpoknagka

HanpasneHue

Hanpaenexue
noToka

noToka

Puc. 13: Cuyemdyuk ¢ hriaHyesbimM rpucoeduHeHUem
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Puc. 14: HacmeHHbiti moHmax MULTICAL® 402 Puc. 15: 3akpenneHue kaberns

Ecnn gatuuk pacxoaa yctaHaBiMBaeTCA BO BJ1aXHbIX NMOMeELLEHUAX Unn B yCroBuUAx C BO3MOXXHOW KOHOEeHcauunen,
BblYUCNTENb O0/KEH YCTaHaBIIMBATbLCA Bbille gaTyMKa pacxona.

Puc. 16

34 Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744 _M1_SNG_05.2021



MULTICAL® 402

6.5 Pabouee naBneHue anst MULTICAL® 402

Ona onpenenexus Tunopasmepa npubopa uenecoobpasHo umeTb paboyee AaBrieHVe B CUCTeMe, NpeBbllualoLlee
3HAYEHVs OABMEHNs!, KOTOPbIE MPUBOASATCA HIKE:

HomuH. pacxop q, Pekom. pab. aas. Makc. pacxog qs Pekom. pa6.nasB.
[M3/4] [6ap] [M3/4] [6ap]
0,6 1 1,2 2
1,5 1,5 3 2,5
2,5 1 5 2
3,5 1 7 2
6 1,5 12 2,5
10 1 20 2
15 1,5 30 2,5
Tabnuuya 6

PekomeHgauun no pa6oqemy OaBneHunio UMerT uenbk npeaynpeamtb HETOYHOCTb M3MepeHI/Iﬁ BcnencTeune
KaBuUTaunm nnn Bo3ayxa B Boae.

Peub He 06sA3aTeNlbHO MAeT O KaBUTaLMK B camMoM npubope, UMetoTcsl B BUAY Takke My3blpbky BO34yxa OT HACOCOB
N PErynupyroLWux KrnanaHoB, YCTAHOBIEHHbIX B CUCTEME Mepes BXOAOM TEMIOHOCUTENS B U3MEPUTENbHYIO TpyOy.
[lo MOMEHTa pacTBOPEHUS MY3bIPLKOB B KUAKOCTU NMPOXOAUT HEKOTOPOE BPeMS.

Kpome Toro, B BOAe MOXeT cofepXaTbCH HEKOTOpOe KOMMYECTBO pPacTBOPEHHOrO Bo3gyxa. KonuuecTBo
pacTBOPEHHOIO B BOJE BO3JyXa 3aBUCUT OT AaBMeHUs U TemnepaTypbl. 3TO 03HaYaeT, YTo Npu NageHun AaBneHus,
Hanpumep, BCrieacTBMe BO3pacTaHUsi CKOPOCTY MOTOKa B CY)XEHHOM y4yacTke TpyGonpoBoda uiv BHyTpU npubopa,
MOryT 06pa3oBbIBATLCS BO3AYLUHbIE MY3bIPbKY.

Puck Bo3aencTBus 3TUX hakTOPOB CHUXKAETCS, ECIM NoAAepXKMBaTb B CUCTEME onpedeneHHoe AaBreHmne.

CnepyeT Takke yuuTbiBaTb [JaBfieHUe napa npv gaHHow Temnepartype. Tabnuua 6 npyMmeHnma onsi tTemneparyp
Hwke 80°C. CnegyeT Takke yuMTbiBaTb, YTO YNOMSIHYTOE AaBneHue npeacraBnaeT cobomn pabouyee aaBneHve B
npubope, U 4YTO OaBNEHWE HWXe NOCMe CYXEHHOro yvacTka, YyemM nepen HUM (Hanpumep, ecrivm eCTb KOHYCHble
Cy>XeHus). 3TO 03HavaeT, YTO AaBreHue, namepsieMoe Ha nbom OpyromMm yyacTke CUCTEMbI, MOXET OTNn4aTbCcs OT
n3mepeHHoro B npubope.

OObsACHeHNe 3TOMY MOXHO HaWTW, NPUMEHSS ypaBHEHWe HenpepbiBHOCTM W ypaBHeHue bBbepHynnu. Obuiee
KONUYeCTBO 3HEpPrnm NoToka GyaeT OANHAKOBO AN KaXKAoro nonepevHoro ceveHus Tpybonposoda. YNpOLLEHHO 3TO
MOXXHO Bblpa3nTb B BUae P + Y2pv? = KOHCTaHTa

lpu pacyeme napamempoe pacxodomepa criedyem y4yumsigams rMpusoduUMbIe 8bilue 3amedaHus, 8 0cobeHHocmu,
ecrnu npubop ripedrnonazaemcs Ucrons308ams 8 duarna3oHe Mexoy qp U Qs CO2/1acHO

EN 1434, u Ha 3HaYuUMerIbHO CYXEeHHbIX ydacmKax cucmemsi .

[asneHune napa

[6apl

0,5

80 85 £ 95 100 105 110 115 120 125 130
el

lpaghuk 3
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6.6 PacnonoxeHue B noaaroLiem unum obpatHom TpybonpoBoae

fpor Ne A MULTICAL® 402 nporpammupyeTcs Ansi pasMeLleHns pacxogomMepa B
] nogatoLiem unm obpatHom Tpybonposoge. NpruBeaeHHasa HKe cxema
nokasbiBaeT 0COGEHHOCTU MOHTaxa:
¢ CyeTynK TENnoBOW 3Heprum
PaswmeuieHne
pacxogomepa: + CyeTuuK oxnaxaeHus
Koothdp. ~ Mopaya (T1) 3 # CyeTunK KOMOMHUPOBAHHOIO y4YeTa aHeprum Tenna u
K . O6parka (T2) 4 OXNEKASHUA
. Tpy6a | Tpyba
AnropuTMm: Koadba. K Mpor. rop. XOn. MoHTax
lop. . KpacHblii
o il
B e
Koadpdh. k ¢ A=3
c Tabnuuen (Pacxogomep VinTi1 T2 Xon. e CuHUiA
Herunk nogaum (T1) B nogaue) If
TenmoBow o
3Heprum
E1=V1(T1-T2)k _
>y
h 1 T
il P
Fop. T1 (red) KpacHbIN
Koadd. k ¢ A=4 o e
Tabnuuen (Pacxogomep T1 VinT2 mm
obpatku (T2) B oOpaTke) T2 (blve)
Cold -f—{>=7 | W1
CUHUN
Xon. |
I
Xon. KpacHbIN
T1 (red)
KOSd)(*). kc A=3 Kald
Tabnuuen (Pacxogoomep T2 VinT1
obpaTku (T1) B noJadye) %
T2 (bla)
Cuetumk lop Varm -f—{><7 l KDacH
oxnaxaeHus |
|
E3=V1(T2-T1)k Xon. - KpacHbI
Koadhh. k A=4
Tabnuuen (Pacxogoomep
nopgaun (T2) | B o6partke) VinT2) Tl T
rop. CUHUIA
|
Hot = Nop. Red = kpacHbIn
Cold = Xon.  Blue = cuHui
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6.7 OaHHble AMC

MULTICAL® 402 paccuntaH u umeetr CE-mapkupoBky B cootBeTctBuM ¢ EN 1434 «knacc A (4tO0 no
3MnekTpoMarHnUTHom cpefe cootBeTcTByeT knaccy E1 MID - [QupekTuBbl N0 M3MeputernbHOMY 0B0opyaoBaHMIO) W,
TakuMm ob6pa3oMm, MOXEeT YCTaHaBMMBATbLCA KakK B XWMbIX, TaK U B MNPOU3BOACTBEHHbLIX MOMELLEHUSX C Nerkow
3NEKTPOMarHUTHON cpeaomn.

Bce curHanbHble kabenum HeoGXoAMMO MPOKNafblBaTb OTAEMbHO W He MnapanneflbHO C CUJIOBBIMU UMW UHBIMU
kabensiMu, YTobbl M3b6exaTb 3NEKTPOMAarHUTHLIX nomex. Bce curHanbHble kabenu LoImkHbl ObiTb MPOSIOXKEHbI Ha
paccTosiHUM He MeHee 25 CM OT ApYrvX anekTpokabernen u yCTaHOBOK.

6.8 KnumaTtuuyeckue ycnoBwus

MULTICAL® 402 npegHasHayeH O5is yCTaHOBKM BHYTPY NOMELLEHWUIA ¢ TeMnepaTtypoit cpeabl 5...55°C, B cpegax 6es
KOHAEHcauunn, 0gHaKo oNTUMarbHO A0S CPOK Cryx0Obl baTapen gocturaeTcs npu temneparype He Boiwe 30°C.

Knacc 3awutel IP54 Beiuncniutens u IP65 pacxogomepa gonyckaeT nonagaHne BoAsiHbIX 6pbi3r Ha Npubop, ogHako
[ONrOBPEMEHHOE BO3AENCTBME BNarn n norpyxeHve npubopa B Bogy HegonyCcTUMBI.
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7 ®YHKUMM BbluUCnnTens

7.1 Lwmkn uamepeHun

MULTICAL® 402 npou3BoauT MHTErpauum C NpuBS3KOA KO BPEMEHM, T.e. BbIYUCMEHUS] HAKOMMEHHbIX 3HAYEHWUN
obbema M 3Heprum npou3BOASATCHA C 3a[aHHbIM BpEMEHHbIM MHTEpPBANioM He3aBMCUMO OT Tekyllero pacxoga. B
HopManbHoMm paboyem pexume MULTICAL® 402 wvcnonb3yeT MHTepBan WHTErpuposBaHus 24 c, Torga Kak B
«BbICTPOM» pexnme UHTepBarn cocTtaenseT 4 C.

«HopmanbHbIN» pexum

B HopmanbHom pexume MULTICAL® 402 BbINOMNHAET U3MepuTenbHbld UMKN 3a 24 c. B TeyeHne uukna pacxop
TEennoHocuTens U3MepseTca ¢ NpoMexyTkom B 3 ¢. TemnepaTypbl nogayn n obpaTkM M3MEpsoTCs B cepeauvHe
UUKIa, a no 3aBepLUEHUN UMKNa BbIMOMHAKTCS BbIYMCIEHUSA 3Heprunm n obbema. Bce 3HaveHuss napameTpos,
BbIBOAMMbIE Ha AWCMEN, OOHOBMAOTCS Kaxable 24 ¢. MrHOBEeHHOE 3HayeHue pacxofa OOHOBMSAETCS C UHTEPBariom
12 c.

«BbICTPbIN» pexum

B Gbictpom pexume MULTICAL® 402 BbINOMHSAET M3MepuTenbHbi UMkN 3a 4 c. B TeyeHue uukna pacxop
TennoHocuTens mMamepseTca ¢ npomexytkom B 1 ¢. Temnepatypbl nogayn n obpaTkM M3MEpSIOTCA B cepeauvHe
LUMKna, a no 3aBeplUeHMM LMKIa BbIMOMHAKTCA BblYUCHEHMS 3Heprun u obbema. Bce 3HaueHuss napameTpos,

BbIBOOUMbIE Ha Ancnnen, obHOBRAOTCA Kaxable 4 C.
Cwm. Takke Lmkn cueTtumka B pasgene 13.2.

7.2 BbluMcneHue TennoBOMn 3HEpPrumn

MULTICAL® 402 paccunTbiBaeT 3HayeHue SHepruM no dopmMyne crtaHgapta prEN 1434-1:2004, B KoTopoW
NPUMEHSOTCA MeXayHapoaHasa TemnepaTypHas wkana 1990 r. (ITS-90) u gasneHue 16 6ap.

BbluncrieHve 3Heprim B yNpoLEHHOM BuAe MOXeT ObiTb BbipaKeHo, Kak: OHeprust = V X A® X k. Bblumcnutens
BCEerfa paccuntbiBaeT aHepruto B [Wh], nocre Yyero 3Ha4yeHve NepeBogmnTCs B BbIOPaHHYH eavHULY U3MepeHus.

E [Wh] = V x A® x k x 1000
E [kWh] = E [Wh] / 1.000
E [MWh] = E [Wh] / 1.000.000
E[GJ] = E [Wh] / 277.780
E [Gcal] = E [Wh]/ 1.163.100
\% npoweawmnn (MM UMUTUPOBAHHbLIN) 00bEeM TennoHocuTens B M.

A® wu3MepeHHas pasHocTb TemnepaTtyp. TennoBas aHeprus (E1) A® = TemnepaTypa Boabl B TpybGonpoBoae
nogayv — Temneparypa B obpatHom TpybonpoBoae.

OHeprust oxnaxgeHnssiAE3) (© = TemnepaTtypa Bogbl B 06paTHOM TpybonpoBoae — TeMnepaTypa nogayu.
Ha gucnnee v npy yganeHHOM CUMTbIBAHWMUN AaHHbIX BUAblI SHEPTUW ONpeaeneHbl OAHO3HAYHO, Hanpumep

Tennosas sHeprus: E1 = V1(T1-T2)k OHeprus oxnaxgenus: E3 = V1 (T2-T1)k
E E3
M (CET gy g
00 (5611 HHEREE]
MWh _ MWh
k npeacTaBnsAeT coOo TENTOBOM KO3(MMULNEHT BOAbI, pacCUMTbIBaeMbIN Mo opmyne

prEN 1434-1:2009 (naeHTu4HOM ¢ cbopmynon sHeprm B OIML R75-1:2002).
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MULTICAL® 402

Ons KOHTpONA BbIYMCINEHMI Ha Kamstrup MOXHO NMONy4YnTb NporpamMmMy - KanbKynaTop aHEpruun:

<n Heat energy calculator - OIML R¥S o ]

Exit Cptions About
 Input

Flows position Fieturn position

Temparature: I?D Iﬁ T

Pressure: |1 g bar
Yolume: |1 m3

i Calculations
Flow pozition Returm pozition
Specific: volume: |1 0220 |1 0037 I7kg
Specific enthalpy: |81.7502 f35,3333 Wwihikg
Heat cosfficient: [1.1354 [1.1561 Kidhdm3sK
Energy: |45,41 60 |4B,2459 Kiwdh

| | Unit: kwh | Resolution: 4 digits |
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7.3 Bupabl/cxemMbl NpUMeHeHUN

MULTICAL® 402 onepupyeT 4 pasnuyHbiMu copmyrnammu, E1,E3, E8 n E9, npuyem BbIYMCIIEHUS MO KaxKoow
dopmyrie MNpou3BOAATCA NapasnnenbHO MpU KaKOoW MHTerpaumm, He3aBUCMMO OT BblOpaHHOW KOHUrypauum
npubopa. E8 unn E9 ucnonb3ytoTcsa kak 6asa And OCHOBaHHOIO Ha obbemax pacyeTa cpefHux TemnepaTyp B
nogatowiem n obpatHom Tpybonposogax. E1 n E3 mncnonb3yoTca Ans BblYUCNEHWS TEMMOBOW 3HEPTUN N SHEPTUM

oxnaxmaeHus.
731 E1wnE3

dopmynbl BblumcneHns E1 1 E3 onncaHbl HUXe Npy MOMOLLM CXEM NMPUMEHEHWA.

T1
MpumeHeHue A
V1
3akpbITasa cucTteMa TensiocHabXxeHuns ¢
OA4HUM pacxoaoMepom
Tennosas aHeprusa: E1 = V1(T1-T2)K t1:nopada nmm
T2 T2:0O6patka
A
l <] | AN Pacxogomep V1 pasmeLuatoT B nogaroLem nnm
\V1 , obpaTHOM TpybGoONpoBOAae, Kak ykasaHo B Kofe
v MnPOr.

402-VXXXXXX2XX nnn 402-WXXXXXX2XX

(Tennoc4yeTyuk ¢ mapkmnposkont MID u Bxogamu
patuumkos Pt100 unu Pt500).

T1

>—1><1—l—<v>

402-TXXXXXX5XX--XXX

MNpumeHeHue B

3aKpblTaﬂ cucrema oxnaxageHumsa ¢ OogHuUM
pacxoaomepom

OHeprus oxnaxaenus: E3 = V1 (T2-T1)K T2:nopaua
WITN T1: O6p

Pacxogomep V1 pasmeluatoT B nogaroLem nnu
obpaTHOM TpybGoNpoBOAE, Kak ykasaHo B kKofe
MPOr.

(CyeTumK 3HEeprnm oxnaxaeHus ¢ 3almTon oT
KoHAeHcaTa 1 Bxogamu gatymkoB Pt500)

T

>—><1—l—@

402-TXXXXXXBXX--XXX

MNpumeHeHue C

3aKprTaﬂ KOMGMHMpOBaHHaﬂ cuncrtema
oTonneHnA/oxnaxageH1Msa ¢ OQHUM
pacxoaomepom

Tennosas aHeprus: E1 = VA(T1-T2)K T1:nopava MK
T2:06patka

OHeprus oxnaxaenus: E3 = V1 (T2-T1)K T2:nopaua
WJTN T1:06patka

Pacxogomep V1 B nogarwoLlem unm obpaTHOM
TpybonpoBoae cornacHo kogy MNPOT .

(CyeTymK KOMBUHMPOBAHHOIO yyeTa
Tenno/oxnaxaeHune ¢ 3alMTon OT KOHAeHcaTa U
Bxogamu gatdmkos Pt500)

40
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MULTICAL® 402

7.3.2

E8 n E9 vcnonb3ytoTcst kak 6asa Ol OCHOBaHHOINO Ha Oo0beMax pacyeTa cpefHux Temnepatyp B Nofarolem U
obpaTHoMm TpybonpoBogax. lMpu Kaxgom BbluMcneHun obbema (kaxgple 0,01 m* y qp 1,5 m34) B peructpbl
pobaBnseTcs BenuuuMHa, paBHasi npomsBedeHutio mM3x °C, yto genaet E8 u E9 npurogHbiMy Ansi BblYMCIEHUS
OCHOBaHHOro Ha obbemax pacyeTa cpefHen TemnepaTypbl. E8 unu E9 moryT ncnonssoBatbcs ANs BblYUCTIEHUSA
cpeaHen Temnepatypbl 3a nobon neproa BpeMeHu no BblGOPY, NpU YCrOBUKU, YTO pernctp obbema cuutbiBaeTcs
ogHoBpemeHHo ¢ E8 unun E9.

E8 n E9

E8= m® x tF E8 HakannuBaeTtcs B Buae
nponseeneHus m3x tkF

E9 = M3 x tR E9 HakannnBaeTca B BUae
npouseegeHunsa m® x tR

EH ES
OOZHA55 HIRERIE
oC °C

Pa3peweHune E8 nnu E9

E8 vnun E9 3aBNCUT OT paspeLLeHnst permctpa
obbema (m?)

PaspelueHue o6bLema

Pa3spew. E8 u E9

0000,001 m® m3 x °C x 10
00000,01 m® m3 x °C

000000,1 m® M3*x °Cx0,1
0000001 m?* m3 x °C x 0,01

Mpumep 1: Yepes cuctemy otonneHus 3a roa npowwno 250,00 m®* TennoHocuTens, NpuUYeM cpefHue 3HadeHus
TemnepaTypbl coctaBunu 95°C B nogatoLlem Tpybonposoae un 45°C — B obpatHomM. E8 = 23750 n E9 = 11250.

anMep 2: Tpe6yeTC$|, YTOOGbI cpeaHne TeMmnepaTtypbl CYMUTbiBannuCb OAHOBPEMEHHO CO CbeMOM TroAOBbIX
nokasaHun u no3ToOMy E8 nnn E9 BKNtoYEHbI B CNNCOK CYUTbIBAEMbIX napameTposB.

[aTa cuut. Ob6bem ES8 Cp. aHay. E9 Cp. ahau.
noga4m obpaTtkun
2009.06.01 (534,26 M3 |48236 18654
2008.06.01 [236,87 M3 |20123 7651
28113/297,39 11003/297,39
Motp. 3arog | 297,39 M3 | 28113 = 94.53°C 11003 = 36.99°C
Tabnuua 7
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7.4 KOMOMHMpOBaHHbLIN y4eT 3Hepruu Tensna/oxnaxaeHus

MULTICAL® 402 moxeT GbITb NOCTaBMNEH B BapuaHTax Ans ydeTta TennoBon aHeprum (CYeTynk Tuna 2xx), ons yyeta
aHeprum oxnaxgeHus (CyeTumk Tuna 5xX) wunu gns KOMOWHMPOBAHHOrO yyeTa TEMMOBOW 3HEPrUM U 3HEPrnu
oxnaxaenust (CueTumk TUNa 6xx).

Tun cyeTumnka

CyeTuuk TennoBom 3Heprumn (MID)

CueTumk JHeprnu oxnaxageHusa

CyYeTuMK TennoBoun 3HeprMM/3HeprMM oxnaxaeHus

Kop cTpaHbI (A3bIK Ha 3TUKETKe U T.4.) XX

Mpn noctaBke MULTICAL® 402 B BapuaHTe pAOnsi KOMOWHMPOBAHHOIO YyyeTa (TennoBOW 3Heprun/aHeprumn
oxnaxaeHusi, CyeTdunmk Tuna 6xX), CYETYMK MPOU3BOAMT U3MepeHune TennoBown sHeprum (E1) B cnyyae, ecnu
pas3HOoCTb Temnepartyp nonoxuTtenbHa (T1>T2), n nepekniovaeTcss Ha Yy4yeT 3Heprum oxnaxgeHus (E3) npwm
oTpuuaTeNbHOM 3HaveHuM pasHocTM Temnepatyp (T2>T1). TepmonpeobpasoBatens T1 (C KpacHoW TabrM4ykon)
yCTaHaBnvMBaeTCs Bcerga Ha nogawowem TpybonpoBoae, Toraa kak T2 (C cuHel Tabrnuvuykon) ycTaHaBnvMBaeTcs B
obpaTHoM TpybonpoBoae.

Temnepatypa TennoHocutens T1

A

Tennosas aHeprma

ehc:

\ E1 = V1(T1-T2)
OHeprust oxnaxgeHusi

E3 = V1(T2-T1)
—-A® / B AQ

(T2 >T1) 0 (T1>T2)

Korga 3HayeHume Tekyuien temnepatypbl T1 6onblie nnm paBHO Bhe, MOXET NPON3BOANTLCHA TONBKO y4eT TENoBON
aHepruun. Korga sHayeHue Tekyllen Temnepatypbl T1 MeHble UM paBHO Ohe, MOXET NPOM3BOAUTLCH TOSMLKO yyeT
3HEpPrUM OXNaxaeHus. One NpeacTaBnseT cobow TemnepaTypy MNEPEKIIOYEHUs Mexay W3MepeHveM TennoBOw
SHEPIM N SHEPIrMU OXNaXAEHUs. Bhe MOXET ObITb 3agaHa npw KoHguUrypuposaHum B gnanasoHe 0,01...160,00°C.
[nsa cyeT4yMKOB KOMOMHMPOBAHHOMO yyeTa 3HayeHWe Onc AOMKHO COOTBETCTBOBaTb HaMBbICLUEMY BO3MOXHOMY
3Ha4YeHUo TemnepaTypbl Nogayn Npu oxnaxaneHuu, Hanpumep, 25°C. Ecnn cyeTyunk npegnonaraeTcs MCNoMb3oBaTb
ONS KOMMep4Yeckoro y4yeta («MOKymka M npogaxa TEenroBOW 3Heprum»), TO 3HayeHne Onc KOHUrypupyeTtcst Kak
180,00°C, yTO oTKNtOYaeT PYHKLMIO Ohc.

B cnyyae oTkntoueHuss unu BknodeHusi dyHkuMM ghc, HeobxoOoumo OcyLecTBUTb MOJIHOE MpOorpaMMuMpoBaHue
cuyeTymka npu nomowm METERTOOL.

Mpn nepeknioyYeHnn Mexay HanpaBreHUsaMU ydeTa aHeprum ructepeaunca Het (Abnc=0,00K). KoHdurypmpoBaHue Onc
nponssogutcs npu nomowm NO METERTOOL (cm. Pasgen 14.2).
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7.5 MuHuManbHbIe U MaKCUManbHble pacxod U MOLLHOCTb

MULTICAL® 402 peructpmpyeT kak MUHUMaribHOe, Tak U MakCUManbHOe 3HAa4YeHUs pacxoda U MOLLHOCTU 3a MecsiL
n 3a rog. ApxuB Bcex 3TUX AaHHbIX MOXHO CYMTATb MPU NMOMOLLN KOMMYHMKaLMOHHOrO Aoctyna. [llommumo atoro, Ha
aucnnen MOXHO BbIBOAUTb AaHHble HEKOTOPOro KONMYecTBa MeCSYHbIX W FOOOBbIX apXUBHbIX PEFUCTPOB, B
3aBMCUMOCTM OT BblbpaHHoro koga DDD. Peructpauus MUHUMYMa 1 MakCumMyma npou3BoanTCA C yKkazaHueM Aathbl:

Tun pecucmpayuu: Makcumym MuHumym HaHHble 3a HaHHble 3a
200 Mecsy

Makc. 3Hay. mekyujeeo 200a (¢ nocnedHeli dambl omyema) ° .

Makc. 3a 209, enybuHa apxuea 15 nem . .

MuH. 3Hay4y. mekyuwezo 200a (¢ nocnedHel dambl omyema) ° .

MuH. 3a 200, anybuHa apxuea 15 nem ° .

Makc. 3Hay. mekyuje2o mecsuya (¢ nocredHeli dambl ° .

omyema)

Makc. 3a mecsuy, enybuHa apxusa 36 mecsues ° °

MuH. 3Hay. mekyuwiezao mecsiya (¢ nocrnedHel damsl ° °

omyema)

MuH. 3a mecsu, anybuHa apxusa 36 mecsyes . .

Bce makcumanbHble U MMHUMAarbHbIE 3HAYEHUS PACCUMTBIBAKOTCSA Kak COOTBETCTBEHHO HanborblLUIEe N HAMMEHbLUIEE
cpeaHee 3Ha4YeHne HEKOTOPOro KONM4yecTBa MOCNeaHnX N3MeEpPEHUn pacxoda unm MolHocTu. MNepuog ycpegHeHus,
NPUMEHSAEMbIA BO BCEX BbIYMCIIEHUAX, MOXHO 3afaTb B gnanasoHe 1...1440 muH. ¢ waroMm 1 MuH. (1440 MuH. = 1
cyTkn). MNMeproa ycpeoHeHUa n fata otyeTa ykasbiBalOTCA MpU pasMeLLeHUn 3akasa MM KOHUrypupyrTcs npwm
nomowm METERTOOL. Ecnu 3aka34yvMkom He ykasaHo Apyroe, TO nepuof ycpeoHeHusa npuHumaeTcs 3a 60 MuH., a
JaTa oTyeTa yCTaHaBNUBAETCHA CTaHOapTHas ANg COOTBETCTBYHOLLEro koga cTpadbl. [1pu cmeHe roga n mecsaua
MakcuMMarnbHOe Y MUHUMAarbHOE 3HAYEeHUs1 COXPaHAITCA B apxmBe, a TEKyLUMEe PerncTpbl MakCumyma n MMHUMyMa
0BOHYNaTCS B COOTBETCTBMM C BbiIOpaHHOW [aTOM OTYETa U BHYTPEHHUMU YacaMn U KaneHgapem cyeTyuka.
OGHyneHne npou3BOANTCH, Hanpumep, YCTAaHOBKOM MaKCMMarnbHOro 3HadeHust paBHbiM 0, a MUHMMAIbHOro
3Ha4eHus paBHbIM, Hanpumep, 10000,0 kW npun CCC=419.

ﬂaTa MakcuMmyma 3a TeKyLU,VlVl roa 3HayeHne MakcnMmMmymMa 3a TeKyUJ,Vl|7| ron

MAX MAX
DATE

IR E;'?VR,E

3HauveHne MWHMMYMa 3a TeKyLLI,I/II7I MecsAL

[aTta MMHUMyMma 3a TeKyLLMn MecsLy N

DATE

20 {00204 b
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7.6 U3mepeHue TemnepaTypbl

NamepeHune Temnepatyp B nogatowem n obpatHom TpybonpoBogax NPOM3BOAMTCS C MOMOLLbIO NogobpaHHbIX nap
Tepmonipeobpa3soBaTenen conpotuerienHna Pt500 wnm  Pt100. [pu  kaxgom M3MepeHuu TemnepaTypbl
MULTICAL®402 nponyckaeT Yyepes Bce AaTYMKU TemnepaTypbl UaMepuTenbHbIi ToK. Cuna Toka cocTaBnseT OKoo
0,5 MA gna Pt500 u okono 2,5 MA ana Pt100. [1ns nogaBneHnsa ceTeBbiX HAaBOOOK MPOMBbILLSIEHHON YacToTbl 50 My
unn 60 'y um3mepeHue npomsBoanTCs ABaxabl. Kpome TOro, nepuogunyecks npousBoguTca aBToMaTuyeckasi
KanvbpoBKa BHYTPEHHEro M3MEPUTENTbHOIMO KOHTYpa C MCMOMNb30BaHNMEM BCTPOEHHbIX 3TaNIOHHbLIX COMPOTUMBIIEHWN,
yTo obecneuymBaeT onTUMarnbHyl0 CTabWNbHOCTE M3MepeHun. Ha gucnnen BbIBOOATCS 3HA4YeHWs TemnepaTypbl
nogaym u obpartku, a Takke 3Ha4YeHne pasHocTu Temnepatyp B auanasoHe 0,00°C...165,00°C. TemnepaTypbl HUXe
0°C otpaxatotcsa kak 0,00°C, a Temnepatypbl Bbilwe 165°C oTpaxatotcsa kak 165,00°C. NMpun HaxoxgeHun ogHoro
unn o6oux N3MepeHHbIX AaTyMkaMu 3HAYEeHUA 3a npedenamMmuv guana3oHa U3MepeHusi, ycTaHaBnuBaeTca MHokoa
Info=008 (nogauva), Info=004 (obpaTHbin Tpybonposoa) wunu Info=012 npu HaxoxgeHun oBoux AaTyMKoB 3a
npegenamu AuanasoHa. [lpy oTpuuatensHOM 3HaYeHUM pasHoOCTM Temnepatyp (Temnepatypa nogaum <
TemnepaTypbl 0bpaTKkn) 3HaYEeHNEe Pa3HOCTU TeMnepaTyp BbIBOAUTCSA CO 3HAKOM MWHYC, N HAYMHAETCS BblYUCIEHNE
3HEPIrMM OXNaxaeHns <npu yCrnoBum, YTO CHETUMK CKOHPUIYPUPOBAH OIS 3TOrO).

7.6.1 U3mepuTenbHbIN TOK U MOLWHOCTb

N3amepuTenbHbIN TOK NPOMyckaeTcsl Yepe3 AaTyMKkM TemnepaTtypbl TOMbKO B T€ KOPOTKME MPOMEXYTKN BPEMEHW,
Korga npov3BOauTCA U3MepeHue TemnepaTypbl. Takum obpasom, addekTMBHad MOLLHOCTb, noTpebnsemas
YYBCTBUTEMbHBLIMWU 3NEMEHTaMN, MUHMMarnbHa, U camoHarpes npeobpasoBartener 06bIYHO MeHbLue Yem 1/1000 K.

Pt100 Pt500
MN3mepuTenbHbIN TOK <2,5MA < 0,5 MA
NMukoBasi MOLHOCTbL <1,0 MW < 0,2 MW
AdhekTMBHAA MOLHOCTb <10 pW <2 uWw
(«ObICTPLIN» peXxum)
AdhekTMBHAA MOLIHOCTb <2 uW <0,4 uW
(HOpMarnbHbIN pexnm)

7.6.2 CpeaHue Temnepartypbl

MULTICAL® 402 BbluMCnAET cpefHUe TemnepaTtypbl B nogatwolem n obpatHom Tpybonposoaax (T1 u T2) B Lenbix
°C HenpepbIBHO, @ UCXOAHbIE AaHHble And BbluMcneHns E8 n E9 (M* x T1 n m® X T2) — npu kaxxgoMm npubaeneHnn
Mraglwero paspsiga perncrpa obbema (Hanpumep, kaxable 0,01 M® ons cyetynka ¢ Tunopasmepom gp 1,5 m3/),
Torga Kak nokasaHusi avcnnes oGHOBNSATCSA pa3 B CyTKU. [1py 3TOM cpedHue 3HadYeHWUst NpuBsidaHbl kK o6bemam, u
MOFyT HENOCPEACTBEHHO MCMNOMb30BaTLCS B LIENAX KOHTPOJIS.

Tun peecucmpauyuu: CpedHee HaHHble 3a | [aHHbIe 3a
3Ha4YeHue 200 mecsy
3a mekywuti 200 (c nocriedHeli dambl omyema) ° .
3a mekywuti mecsy, (¢ nocrnedHeli dambl omyema) ° .
[H Ha4yeHn TEeKyLW M rog.
CpenHee 3HaveHne T1 3a Te 0,
= (Tekywas pata ¢ "nogyepkmaHuem” nog rogom
| L{ Mnu MecsuemMm BbIBOOUTCHA HENOCPEeLCTBEHHO

MEPEL 3TMmM nokasom)

Sl
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7.7 PYyHKUUM gucnnes

MULTICAL® 402 wumeet uyeTkmn XK pgucnnein ¢ 8 uudpoBbiMM paspsgaMmy, Nonem eavHul, U3MepeHus U
WH(OpMaLMOHHBIM nornemM. Ons uHAauKauum sHeprm M obbema ucnonb3yrTcsa 7 uugp M COOTBETCTBYOLLNE
eoVHULbl u3mepeHns; 8 undp MUCMonb3yrTCAa Npu MHAMKALUMK, Hanpumep, Homepa npubopa. Aducnnen no
YMOMYaHMI0 HaxoAMTCS B pexume Mnokasa MWTOroBOro 3HayeHust aHeprun. HaxaTuem Ha KHOMKW Ancnnewn
HemMe[JIeHHO NePEBOANTCH B PEXMM NoKasa Apyrnx napameTpoB. [ucnnen aBTomaTUYeCKM BO3BPALLAETCS B PEXUM
Nnokasa HaKOMIEHHOWN 3Heprm Yepes 4 MUH. NOCce NOCNeaHEero HaxaTms KHOMOK.

@

QUINFIMINmAITATL L Q.0
DATE AGR LOG N ELVOL
TIME =

bar oC | Gea KWhH
N/ mfh Gl MWh

7.7.1 OcHOBHbIe U BCoMorartenbHble peXxXnmMbl NOKasa

MpY NOMOLLIM BepXHEW KHOMKX NMPOUCXOOUT CMeHa OCHOBHbIX PEXMMOB MoKasa, NpuYem nepsbiMU BbIBOAATCA Te U3
HMX, KOTOpble aBOHEHT OBbLIYHO CUUTBLIBAET CO CYETYMKA AN KOMMEPYecKoro yyeta. HaxaTuem HDKHen KHOMKU
BbI3bIBAOTCA BCTIOMOraTernbHble PeXumbl Nnokasa K BblbpaHHOMY ocHOBHOMY. Mpumep: ECnn OCHOBHBLIM PEXMMOM
nokasa BblbpaHa "TennoBasi 3Heprus”, TO BCMNOMOraTeSibHbIMU peXxumMaMu nokasa OyayT 3HauyeHus TennoBoW
3Heprum 3a rod 1 3a mMecsiu;

E

nnlggﬁ]
[ o I B | Tennosas aHeprvst E1 8 MWh

MWh

DATE LOG D I

ED_{D_D tD ’ [anHble 3a rog, pata apxuBauum LOG 1

(nocnegHas gata oT4yeTa).

LoG ot
DE EE.E L!E [aHHble 3a rog, 3HaveHue apxmBa LOG 1 (Ha
- nocrieHiol gaTy otdeTa).
MWh
IDATE LOG D I
(r( [ aHHble 3a Mecau, gata LOG 1 (gata apxusauuu
co o A L A (nata apxueal

‘ 3a nocregHun mecsid)
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7.7.2 CrpykTypa gucnnes

HwxenpuBegeHHas cxema oTpaxaeT CTPYKTYpY BbIBOAWMbBIX Ha gucnrnen Jo 16 OCHOBHbIX pernctpoB U paga
BCMOMOraTenbHbIX PErMcTpoB (Ans 60nbLIMHCTBA OCHOBHbLIX). KonnyectBo BCrnoMoraTenbHbIX apXUBHbIX PErMCTPOB
3a rog n mecsuy onpegeneHo DDD-kogom. Ecnv npu 3aka3e He onpegeneHo nHade, No yMonyaHuio NpuHUMaeTcs 2
roga ans apxuea 3a rog u 12 mecsues 4519 MeCAYHOro apxmea. [lJata otyeTa npegonpenensieTcs KOAOM CTpaHbl.
Mpu koHUrypmpoBaHun gucnnes no crneumdukaumm 3akasvmka (npu Belbope DDD-kofa), gucnnen, kak npasuso,
COAEPXKUT 3HAUUTENBHO MEHbLLEE YMCMNO OTODpaXaeMbiX BEMMYNH, YEM B HUXKENPUBEOEHHOW CXEME.

e e L DI

1]

(=]

Y EYGI GY G

s
A E E R E R e R
i NN A s o
i e e o = D
205
=) )
206
]
207
127 14.7
208
) (2]
209]
P [
!12./} i14;:>
"' - 20.10
D Primaer visning
20.1
|:’ Sekundaer visning
R
i~
2o
Puc. 17
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MULTICAL® 402

7.7.3 TpynnupoBKa AaHHbIX Aucnnes

MULTICAL® 402 MOXHO CKOHUrypvMpoBaTb AN PasfnuyHbiX MPUMEHEHWA, U B 3TOW CBSA3W BCE BbIBOAMMbIE
nokasaHusa pasgeneHbl Ha rpynnbl. 3 HuxkenpuBeaeHHOW Tabnuubl BUOHO, Kakne BO3MOXHbIE peXVMbl Nokasa [e]
CYLLECTBYIOT ANA CHETUYMKOB TEMMOBOM SHEPIUU, SHEPTUN OXMAXKAEHUS U OP., K KaKUM U3 HUX NPUMEHUMa OTMeTKa
0aTbl, 1 B KaKOW WCXOOHbIA PEeXuMM 4epe3 4 MWH. Mocne MocrneaHero NpUHyAUTENbHOIO MEepeKITiovYeHus gucnnen
BO3BpalllaeTcsl aBTomaTu4deckm [1e]. (Pasgen ncnonb3yeTtcs Tonbko npu Beibope DDD-koaoB).

< 5 S
s < | E £ s
B 2| E|gx . 3. 2 (8 |°F
O x| O x| x Qs ;<< = ;i x ;i % o
S| EZX| EZX E95E259 =R 28| 59
Fl T o (I\Il T O Tf T g | FSalll @ Qi e M
¢ EEAlEEh| 580 5920 82| 82| 27
Z| 250l 250/ 250/ 2355 38|388|38
O|ORD|ORPQ|OoAQ|OE S
1.0 TennoBas aHeprus (E1) le le le 1e
1.1 [aHHble 3a 200 . . .
1.2 [aHHble 3a mecsiy, . . .
2.0 OHeprus oxnaxpeHus (E3) le . .
2.1 [aHHble 3a 200 ° . . .
2.2 [aHHble 3a mecsiy, ° . . .
2.PM | OHepaus ebicCOKO20
pa3peweHusi (MosibKo 8
pexume rnosepku)
3.X Opyrue Tunbl aHeprum
3.6 E8 (m3*tf) . . .
3.7 E9 (m3*tf) . . .
4.0 O6BLem [} [} ° 1e 1e .
4.1 [aHHble 3a 200 ° ° . . . . .
4.2 [aHHble 3a mecsiy, ° ° . . . . .
4.PM | O6bem - Hepausi 8 bICOKO20
pa3speweHusi (MosibKo e
pexume rnosepku)
6.0 CuyeT4mK YyacoB ° ° . . . . .
7.0 T1 (Mopauya) D . . . . . .
7.1 CpedHee 3a 200 00 mek. Oambl . . . . . . .
7.2 CpedHee 3a mecsiy 00 mex.
Oamb/ [ ) [ ) [ ) [ ) L] [ ] L]
8.0 T2 (O6paTka) ° ° ° ° . . .
8.1 CpedHee 3a 200 00 mek. Oambl . . . . . . .
8.2 CpedHee 3a mecsiy 00 mex.
6ambl [ ) [ ) [ ) [ ) L] [ ] L]
9.0 T1-T2 (At) - = oxnaxgeHue . . . . . . .
12.0 Pacxopn ° ° . . . . .
12.1 | Makc. 3Ha4. mekyujeeo eoda ° ° ° . . . . .
12.2 | Makc. 3Hay. OaHHbIX 3a 200 . ° ° . . . . .
12.3 | MuH. 3Ha4y. mekyuje2o 200a ° ° ° . . . . .
12.4 | MuH. 3Hay. daHHbIX 3a 200 ° ° ° ° ° . . .
12.5 | Makc .3Hay. mekyuje2o mecsuya ° ° . . . . . .
12.6 | Makc. 3Hay. 0aHHbIX 3a Mecsiy ° ° . . . . . .
12.7 | MuH. 3Ha4. mekyuje2o mecsya ° ° . . . . . .
12.8 | MuH. 3Hay. OaHHbIX 3a Mecsy, ° ° . . . . . .
14.0 MowHocTtb (V1) ° . . . . . .
14.1 | Makc. 3Ha4y. mekyueeo 2oda ° ° . . . . . .
14.2 | Makc. 3Hay. OaHHbIX 3a 200 . ° ° . . . . .
14.3 | MuH. 3Ha4y. mekyuje2o 2o0a ° ° ° . . . . .
14.4 | MuH. 3Ha4. OaHHbIX 3a 200 . ° ° . . . . .
14.5 | Makc .3Hay. mekyujeeo mecsya ° ° . . . . . .
14.6 | Makc. 3Hay. OaHHbIX 3a Mecsy ° ° ° . . . . .
14.7 | MuH. 3Ha4y. mekyuje2o mecsya ° ° . . . . . .
14.8 | MuH. 3Hay. OaHHbIX 3a Mecsy, ° ° . . . . . .
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g 3 $ |s S x 2!
5 B | B EE. | 2R |B.S. ..
IR EH IR R
ol LU ZCAZ580 | E8 20| fa|l 28] B8O
Z| 950/ 950|952 | $23201858/88|3358
O|lOrFRO| O FrAQOlOO O x o0
15.0 VA (BXO.CI, A) [ [ . . . . .
15.1 Ne cuemyuka VA . ° . . . . .
15.2 [aHHble 3a 200 . . ° . . . . .
15.3 [aHHble 3a mecsiy, ° . . . ° . . .
16.0 VB (BXO.CI, B) [ [ . . . . .
16.1 Ne cuemyuka VB . ° . . . . .
16.2 [aHHble 3a 200
L] L] [ ) [ ) [ ) L] L] L]
16.3 [HaHHble 3a mecsiy ° . . . ° . . .
17.0 TA2 ° ° ° . . .
17.1 TL2 . . . . .
18.0 TA3 . . ° . . .
18.1 TL3 . . . . .
19.0 UHdokop c6os . . . . . . .
19.1 Cyemyuk uHgo-cobbimuti . . . . . . .
19.2 Apxue uHghokodos
(36 nocnedHux cobbimudi) * ° ° ° * ¢ * *
20.0 UaeHT. Ne
notpe6urens (Ne1+2) ° ° ° ° * ° °
20.1 Hama ° ° ° ° . . .
20.2 BpeMﬂ [ [ . . . . .
20.3 Jama omyema . ° . . . . .
20.4 CeputiHbiti Ne (N° 3) . . . . . . .
20.5 [Mpoe. (A-B-CCC-CCC) (N°4) . . . ° . . .
20.6 KoHgpue. 1 (DDD-EE) (N° 5) . . . ° . . .
20.7 KoHgpue 2 (FF-GG-M-N)  (N° 6) . . . ° . . .
20.8 Bepcusi 10 (N° 10) . . . . . . .
20.9 KonmponbHas cymma 10 (N° 11) . . . . . . .
20.10 Tecm ceameHmos ° ° ° ° . . .
20.15 OcHosHol adpec M-Bus  (N° 31) . . . . . . .
20.16 Hon. adpec M-Bus (N° 32) . . . ° ° . .

= b

H

b

Mpumep nokasa
aucnnes ¢ Ne MPOT.

MonHbIn 0630p cywecTByoWMxX koaos avcnres (DDD) umeeTcs B Buae oTAensHoro gokyMmeHTa. Obpalyantecs Ha
Kamstrup 3a ganbHenwen nHgpopmaumen
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MULTICAL® 402

7.8 UHdoKoabl cooeB

MULTICAL® 402 HenpepblBHO OTCREXUBaET psi BakHbIX yHKUMA. MNpu Hanuuum cepbesHbix cboeB B pabote
cyeTyYMKa WMN CUCTEMbI TenmnocHabXeHus Ha Aucnnen BbiBoauTca murawowmin cumson "INFO”. HesaBucumo ot
BblOpaHHOro nokasaHus agucnnes, none "INFO” 6yaet npogomkate muraTb, noka cbon He Byaet yctpaHeH. [lone
"INFO” Bblknio4aeTcs aBTOMaTMyecku, korga npuumHa cbos ucyesHeT. ([Mpu Bbibope Koga cTpaHbl MOXHO
3anporpammupoBatb «Py4Hon copoc nHdokoaoBy. MNpu Beibope «COpoca MHAPOKOAOB BPYUHYO» MHAOKOALI ByayT
OocTaBaTbCs Ha gucnnee, noka He 6yaeT NpousBeaeH UX COPOC BPYUHYHO).

7.8.1 Twunbl nHdoKkoaoB cboeB

Undokopn
c6os OnucaHue Bpems peakuuu
0 OTKNOHEHWN He 3aperncTpupoBaHoO -
1 OTCcyTCTBOBANO HanpshkeHne NuTaHus -
8 T2 BHe 06nacTu usmMepeHun <30c.
4 T2 BHe obnacTu namepeHuii <30c.
4096 Pacxogomep — curHan cnuwikom cnab nnu sosayLuHas npobka <30c.
16384 | Pacxogomep — obpaTHOe HanpaBrieHMe NoToka <30c.

Ecnn HeckonbKO KOOOB BO3HMKaeT OOHOBPEMEHHO, Ha AMCiNen BbiBOAUTCA ux cymma. Ecnu, Hanpumep, oba
JaTyvka TemnepaTtypbl HAXOAATCA BHE Anana3oHa nsamepeHun, byaet nokasaH nHgokoq 12 (4+8).

7.8.2 Mpumepsbl MHOKOJOB Ha gucnnee

INFO Mwurarowwmn cumeon " INFO”
Mpumep 1 E -
qquEL‘j’ Mpu uHdokoae c6osi Gonblue O Ha Aucnnen B
L i none WH(OPMAaLUNOHHBIX COOBLLIEHUA MOoABUTCH
muratwowee "INFO”
GJ W
INFO Kop Tekyliero c6os
Mpumep 2
IEI Heckonbknmn  HaxatusiMy  BEPXHEN  KHOMKK
( (nokasza OCHOBHbIX PErNCTPOB) MOXHO BbIBECTU
koA Tekyllero cbos Ha gucnnen.
INFO . Info-cueTumk KOonuyecTBa c6oeB
Mpumep 3 W
] [MokasbiBaeT, CKOMbKO pa3 U3MeHAncs MHGOoKoL
ol cbos
INFO Info-apxuB cobbITUN
Mpumep 4 DATE  LOG N P
ED ,DD ’DL’ CnefgylowumM HaxaTMeM Ha HWKHIO KHOMKY Ha
' ' aucnnen 6yaet Bbi3BaH apxuB MHGOKOJOB.
CHavana gaTa nocregHero U3MeHeHus. ..
INFO 0 ...3aTeM Kof, BO3HUKLINIA B 3TOT AeHb. B Hawem
LOG
cnyyae koa cbos patyuka T1 4 aueBapsa 2010.
E ApxusupytoTca nocrnegHue 50 nameHenun, 36 13
KOTOPbIX MOTyT ObiTb BbIBEAEHbl Ha AuCnnew, a

AOCTYNn K oOCTallbHbiM BO3MOXEH Mpy MOMOLLM
METERTOOL.

MH(*)OKOA COXpaHAeTCA B CYTOMHOM apxuBe, apxmBe 3a MecCdL 1N apxXxuee 3a rog ond Lenewn guarHoCTuKu.
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7.8.3 Info-cuyeTumk KonunyecTBa cboeB
INFO . CyeTyuk cboeB

1 CyeT nNpou3BOAMTCS MpPU  KaXKOOM M3MEHEHWU

N nHcpokoaa (MHAOKOA AOMMKEH NPO6LITL aKTUBHBLIM
B TeueHue 1 vaca, npexae 4yem oH BydeT yyTeH
CueTunkom cboeB 1 apxMBUPOBaH).

[o Havana akcnnyataumm cyeTyMk cboeB He
paboTtaeT, 6narogapsi GnokMpoBaHUIO cuyeTa B
pexunume TPaHCNOPTUPOBKM.

Peructpauusa B apxuBe
WUHdokon c6os INFO”-cumson info, CyTouHOM, CuyeT Info-cobbITuin
Ha gucnnee MeCAYHOM U ro4O0BOM
apxuBax
1 Het Na Mpu kaxgom «Cbpoce npu
BKITHOYEHUW NMUTAHUSA»
[Mpn NosABNEHUN NN MCHE3HOBEHUN
4,8 Oa [a info 4, 8, 32. Makc. 1 3HayeHuWe Ha
n3MepeHne TemnepaTtypbl
Mpwn nosiBneHumn unm cbpoce info.
a a
4096, 16384 A A Makc. 1 pa3s B cyTKK

7.8.4 PeXuM TpaHCMOPTUPOBKMU

Korga cuyeTumk mokuaaeT 3aBof, OH MepeBeAeH B PEXWM TPAHCMOPTUPOBKM, T.€. MH(OKOAblI aKTUBHbI TONbKO Ha
Avcrree, HO He B CYTOYHOM apxuee. Takum obpasom, Npu TPaHCMOPTUPOBKE MpedoTBpaLLlaeTcs CYET COObITUIA U
HEeHy)XHOe apxuBMpoBaHWe WH(okodoB. Korga cyYeTuMK Mpou3BedeT MNepBoe BbluWCIeHME  obbema nocre
YCTaHOBKM, PYHKLUMS MHGOKOAOB aKTUBUPYETCH aBTOMaTUYECKM.
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7.9 TapudHble pyHKUUU

MULTICAL® 402 nmeeT 2 gononHuTenbHbix pernctpa TA2 n TA3, B KOTOPbIX MOTYT HakannmBaTbCsl 3HA4YEHUs
3HepronoTpebneHuns Tenna unu oxnaxaexHus (Nnpu EE=20 npoussoantca HakonneHne o6 beMoB) napanmnensHo ¢
rnaBHbIM PErMCTPOM, C Y4ETOM 3a[aHHbIX TapuHbIX ycroBuii. HesaBmucnmo ot BbibpaHHOro Tapuda, Ha gucnnee
3Tn perucTpbl 0603HayeHbl kak TA2 1 TA3. HesaBrcnmo oT Bbibopa TapudHON PyHKLNKU, B OCHOBHOM perucTpe
Npon3BOANTCH CyMMMPOBAHNE HAKOMMEHHbIX 3HA4YEHWUI, MOCKOMbKY OH paccMaTpyBaeTCst Kak perucTp ans
KoMMep4eckoro yyeTa. TapudHble ycnosna TL2 1 TL3 KOHTPONMPYHOTCS Npu Kaxxaon uHterpaumn. Korga tTapudHbie
YCIOBMS BbIMOSHAOTCS, 3Ha4YeHne NoTpebneHHon aHeprnmn HakannueaeTca B TA2 unm TA3, napannenbHo ¢
HaKOMfIEHNEM B OCHOBHOM PErucTpe.

Tapud no MowHocTH

60

50

(e}
A <
40 5
e
A A .
- —_
§ 30 A A 2
: [ 2
| \/ |-
2 g | F
\ V (&)
O
10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
WHTerpaumm

Kaxxgon TapmncHon chyHKUMM 3apaeTcs 2 TapudHbix yerosus, TL2 n TL3, koTopble BCceraa UCNonb3yrTCst B OOHOM U
TOM Xe Tune Tapuda. Takum 06pa3omM, HEBO3MOXHO “cMellaTs” 2 Tuna Tapuda.

Mpumep: EE=11 (Tapnd no MoLLHOCTH)

TA2 nokasblBaeT, CKOSIbKO 3Heprum notpedbneHo... ...Bblwe rpaHuubl TL2 (HO Huxe TL3)
TA E TL E
M (mgd aly
uunuﬂﬂﬂ AL

kw
MWh
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7.9.1 Tunbl Tapudos

HwxenpueeaeHHas Tabnvua onvckiBaeT Tapudbl, Noa KOTopble MOXHO ckoHdurypmposate MULTICAL® 402:

EE= | TUN TAPUDA DYHKUMA

00 | AKTUBHBIV Tapud oTCyTCTBYET PyHKUMSA OTCYTCTBYET

OHeprusa HakannusaeTcs B TA2 n TA3, ncxoas n3 rpaHnYHbIX 3Ha4YeHUn

u Tapud 1o mowHocTM MOLLHOCTW, 3afaHHbIX B TL2 n TL3

OHeprusa HakannueaeTca B TA2 n TA3, ncxoas ns rpaHnYHbIX 3Ha4YeHnn

12 Tapud o pacxony pacxofa, 3agaHHbIx B TL2 1 TL3

OHeprusa HakannueaeTcsa B TA2 n TA3, ncxoas ns rpaHnYHbIX 3HaveHun At,

13 | Tapud T1-T2 3agaHHbIX B TL2 1 TL3

OHeprusa HakannusaeTcs B TA2 n TA3, ncxoasi U3 rpaHUYHbIX 3HadYeHun tF,

14 Tapwud no Temnepatype nogayv 3a7aHHbIX B TL2 1 TL3

OHeprusa HakannmeaeTcs B TA2 n TA3, ncxoas ns rpaHnyHbIX 3HaveHun R,

15 Tapwud no Temnepatype obpaTku sanaHHbIx B TL2 1 TL3

19 Tapud no BpemeHun TL2=MomeHT oTcyeTa anst TA2 TL3=MomeHT oTcuyeTa ansa TA3

Tapud no obbemy
20 TennoHocuTens/xnagoHocuTens
(TL2 n TL3 He 3apeiicTBOBaHbI)

O6bem (V1) genutcst mexxay TA2 Tennool aHeprum (T1>T2) n TA3 aHeprum
oxnaxaeHus (T1<T2), ecnu T1 HUXe rpaHNYHOrO 3Ha4YeHns T1

21 PQ-Tapnd Mpun P>TL2 aHeprus coxpaHsietcs B TA2, a npu Q<TL3 B TA3

EE=00 AKTUBHbIN Tapuc oTCyTCTBYET

Ecnu npumeHeHune TapudHon pyHKUMm He TpebyeTcs, nporpammupytoT E=00. TapudHyto pyHKLNIO MOXHO No3gHee
akTnBmpoBatb npy nomowm NO METERTOOL gnss MULTICAL® 402. Cm. Pasgen 14 METERTOOL.

EE=11 Tapud no MowHOCTH

Korga TekyLuas MoLLHOCTb GonbLue, Yem TL2, HO MeHbLue unu pasHa TL3, TennoBas aHeprusa Hakannueaetcsa B TA2
napannensHoO C rmaBHbIM peructpoM. Ecnu Tekywaa mowHocTb Gonblie, yem TL3, oHa Hakannueaetca B TA3
naparnensHO C rmaBHbIM PEermcTpomMm.

P<TL2 HakonneHwe TonbKo B rMaBHOM perncrpe
TL3>2P>TL2 HakonneHwe B TA2 1 B rmaBHOM perucrpe TL3 >TL2
P>TL3 HakonneHwe B TA3 1 B rmaBHOM perucrpe

Mpn nporpammupoBaHmm TL3 pomkHO Bcerga 6ObiTb Gonbwe TL2.  Tapud, ynpaBnsiembii MO MOLLHOCTH,
NpUMeHSAETCs, HanpuMmep, Ond pacdeta abOHEHTCKOW MnaTbl 3a MOAKMYEHVMEe OTAEeNbHOro norpeburtensd. OToT
Tapnd MOXeT MpefoCTaBMTb LiEHHbIE CTAaTUCTMYECKME AdaHHble, korga TennoceTb Oyger npoekTupoBaTb HOBblE
MOLLIHOCTW.

EE=12 Tapud no pacxoay

Korga Tekywunm pacxop Oonblie, 4yem TL2, HO MeHblle wmnu paBeH TL3, aHeprus Hakannueaetca B TA2
napannensHO C rnaBHbIM pernctpom. Ecnu Tekywuin pacxopg 6onbwe, yem TL3, oHa HakannuBaeTcs B TA3
napannensHO ¢ rmaBHbIM pernctpom. [Mpu nporpammupoBaHum TL3 formkHO Beerga 6biTh 6onblue TL2.

q<TL2 HakonneHwne TONbKo B rMaBHOM perncrpe
TL3>q>TL2 HakonneHwe B TA2 1 B rmaBHOM perucrpe TL3 >TL2
q>TL3 HakonneHwe B TA3 1 B rmaBHOM perucrpe

Tapud, ynpaensiembiin No pacxogy, NPUMEHSETCH, Hanpumep, Ansi pacyeTa aboOHEHTCKOW NnaTthbl 3a NOAKMYEeHNe
OTAEeNbHOro NoTpebuTens TENMOBOW aHeprun. 3TOT Tapud MoxXeT NpegocTaBUTb LEHHbIE CTaTUCTUYECKME OaHHbIE,
Korga TennoceTb OyaeT NpoeKTMpoBaTh HOBblE MOLLHOCTU. [puMeHeHne TapudoB MO MOLLHOCTU UM PAcXoay
npegocTaBnseT YeTKY KapTUHY COOTHOLLEHWS MOMHOro NoTpebneHus n Ton ero YyacTu, kKoTopas HaxoguTcH 3a
npegenamu Tapudos.
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EE=13 Tapud T1-T2 (no pazHocTu TemnepaTtyp At)

Korga 3HaudeHue Tekyllero oxnaxaeHus (At) meHblwe TL2, Ho Gonblie TL3, TennoBasd aHeprus HakannMBaeTcs B
TA2 napannensHo ¢ rnasBHbiM peructpoM. Korga 3HayeHuM MeHblle unu paBHo TL3, TennoBas aHeprud
HakannueaeTtcsa B TA3 napannensbHO € rMaBHbIM PEFMCTPOM.

At>TL2 HakonneHune TONbKO B rMaBHOM perucTpe
TL3 <At < TL2 HakonneHve B TA2 1 B rnaBHOM peructpe TL3 < TL2
At<TL3 HakonneHve B TA3 1 B rnaBHOM peructpe

Mpwn nporpammupoBaHnn TL3 AormkHO Bcerga 6biTb MeHblle TL2. Tapnd no oxnaxgeHuo MOXeT NMPUMEHATLCA A1
aHanmsa OTNyCKHbIX UeH. Huskoe oxnaxgeHue At (Mamas pas3HOCTb TemnepaTyp nogadv u obpartku) NpuMBOAWT K
3KOHOMMYECKMM MOTEPSAM AN NpeanpusaTuiA TENMOBbLIX CETEN.

EE=14 Tapud no temnepartype noga4iu

Korga Tekywiasa Temnepatypa nogaudn (T1) Beiwe TL2, HO HWXe My paBHa TL3, TennoBasa aHeprus HakannmBaeTcs
B TA2 napannernbHO C rnaBHbIM peructpom. [Npu 3HavyeHumn 6onblue TL3, oHa HakannueaeTcs B TA3 napannensHo ¢
rMaBHbIM PEFNCTPOM.

T1<TL2 HakonneHwne TOMNbKO B rMaBHOM perncTpe
TL3>T1>TL2 HakorneHue B TA2 1 B rMaBHOM PErucTpe TL3>TL2
T1>TL3 HakonneHve B TA3 1 B rnaBHOM peructpe

Mpu nporpammupoBaHmn TL3 pormkHO Bcerga ObiTb 6onbwe TL2. Tapud no Temnepatype nogayn MoxeT ObiTb
MOMOXeH B OCHOBY pacyeToB C MnoTpebutensmu, KOTOpbiM Oblna rapaHTMpoBaHa onpefeneHHas TemnepaTypa
nogauyn. “apaHTupoBaHHas” MUHMManbHas TemnepaTypa 3ajaeTcs kak TL3, u Toroa noanexailee onnate
noTtpebneHne HakannueaeTcs B TA3.

EE=15 Tapud no temnepartype obparTku

Korga Tekywas temnepatypa obpatku (T2) Bbile TL2, HO HUXe nnmn pasHa TL3, Tennosas aHeprys HakannmBaeTcs
B TA2 napannensHo C rnaBHbIM pernctpom. Ecnu 3HaveHne T2 Gonblue, Yem TL3, aHeprus HakannueaeTcsa B TA3
napannensHO C rMaBHbIM PErMCTPOM.

T2<TL2 HakonneHwne TOMNbKO B rMaBHOM perncTpe
TL3>T2>TL2 HakonneHve B TA2 1 B rnaBHOM peructpe TL3>TL2
T2>TL3 HakonneHve B TA3 1 B rnaBHOM peructpe

Mpu nporpammupoBaHum TL3 gomkHo Bceraa 6eiTb 6onblie TL2. Tapud no Temnepatype obpaTtku MoxeT
NPUMEHATLCA ANS aHanu3a OTNyCKHbIX LieH. Bbicokasi TemnepaTypa obpaTkm 03Ha4YaeT HeJoCTaTouHbIN 0T6op Tenna
W TEM CaMbIM NPUBOANUT K SKOHOMUYECKUM NOTEPAM AN NPeanpuUATUA TENNOBbLIX CETEN.
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EE=19 Tapud no BpemeHu

Tapwud, ynpaensiemblin N0 BpeMeHU, NPUMEHSIETCS AN1s1 pacnpefeneHns sHepronotTpebneHms no spemenun. Ecnn TL2
= 08:00, a TL3 = 16:00, To BCe noTpebneHne B gHeBHOe Bpems cyTok ¢ 08:00 go 16:00 HakannmBaeTcsa B TA2, Toraa
Kak BeyepHee 1 HoyHoe noTtpebrnieHune ¢ 16:01 go 07:59 HakannuBaeTcs B TA3. Mcxoasa nx 24-4acoBbiX CyTOK, TL2 B
yacax JOrmKHO ObiTb MeHblue TL3.

TL 3> Yacbl = TL2 HakonneHvne B TA2 n B rmaBHOM perucrpe TL3> TL2

TL 2 > Yacel > TL3 HakonneHwe B TA3 1 B rmaBHOM perucrpe

Tapud no BpemeHn ynoGeH Ofisi KOMMEPYECKOro yyYeTa B JKUIbIX KBapTanax Mo COCEACTBY C MPOMbILLIIEHHBIMU
30HaMu ¢ GonbWKM NOTpebreHeM TENIOBOIN SHEPTUM, U AJ1S1 PACYETOB C MPOMbILLNIEHHBIMY aBOHEeHTaMK.

EE=20 Tapuc no o6bemy Tensno-/xnagoHocutens

Tapud no obbemy Tenno-/xnagoHOCUTENS NPUMEHSIETCA ANnia pacnpefeneHus notpebneHnss o6bemMoB Tenmno- u
xnagoHocutens. B TA2 HakannueaeTcst o6bemM, NOTpebneHHbIV Npu BbluMcneHnn E1 (tTennosas aHeprus), a B TA3
06beM, noTpebneHHbIN Npy BbluMcneHnn E3 (aHeprusa oxnaxaeHus).

T1>T2nT1 = 06hc O6bem HakannuBaeTtca B TA2 n Vi TL2 n TL3 He
Mcnosb3ylTcs

T2>T1unT1=<06hc O6bem HakannueaeTca B TA3 n Vi

Mpn KOMOUHMPOBAHHOM M3MEPEHUN IHEPTMM CYMMapHbIi 06beM HakannmBaeTcsa B permctpe V1, npuyem TensoBas
3Heprns HakannueaeTcss B E1, a sHeprus oxnaxgeHus — B E3. 3T1oT Tapud npegHasHavyeH Ons pasgeneHus
obbemoB noTpebneHuns Tenno- u xnagoHocutensa. E=20 cnepyeT BbiGupate AN KOMOMHMPOBAHHBLIX CYETYMKOB
aHeprnm, TIN 402-XXXXXXX-6XX.

E=21 Tapud no PQ

PQ-Tapud — KOMOUHNPOBaHHbLI Tapud, ynpasnsemMbli Kak No MOLLHOCTW, Tak U no pacxony. TA2 nencreyeT Kak
Tapud no moLHocTH, a TA3 — no pacxoay.

P<TL2ng<TL3 HakonneHwe TOMNbKo B rMaBHOM perncTpe

TL2 =orpaHuyeHumn
P>TL2 HakonneHune B TA2 1 B rnaBHOM pernctpe no mowHocTu (P)

TL3 = orpaHu4eHumn
no pacxopay (q)

q>TL3 HakonneHwe B TA3 1 B rmaBHOM perucrpe

P>TL2uqg>TL3 HakonneH. B TA2, TA3 1 B rmaBHOM peructpe

PQ-Tapud npumeHsieTcs, Hanpumep, Ans abOHEHTOB, KOTOpble NNaTaT UKCUPOBaHHbIM cOOp, NCXOAA U3 Makc.
MOLLIHOCTU 1 Makc. pacxoga.
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7.10 ApxuBbl

MULTICAL® 402 umeet N3Y (EEPROM), roe coxpaHsIloTca AaHHble psifa apxvBoB. CUeTUMK MMeeT crnegytolime
apXxuBbl:

ApxuBupyemas
WHTepBan apxuBauumn ny6uHa apxuBa BenMunHa
[op 15 net Pernctp Bblumcnutens .
Mecsy 36 mecaues Peructp Bbluncnurens .
MoTpebnexue
CyTkn 460 cyTok (npupocT)/cyTkH .
50 cob6bitnin (36 coObITUIA MOryT ObITb
ApxuB nHcokoaoB BLIBEMGHbI HA ANCINEH) WHdokoa n gaTa

ApPXMBbI CTaTU4HbI, MO3TOMY HW COOEPXUMOE, HU WHTepBasnbl apxvBauun He MOryT ObiTb M3MeHeHbl. [locne
3anonHeHna NnamaTu, HoBas 3anncb JaHHbIX B EEPROM 3anucbiBaeTca Ha MecTe camon CTapon.

7.10.1 TopoBOMn, MeCAYHbIA U CYTOYHbIA apPXMBbI

Cnepytolume perncTpbl apXUBUPYHOTCS KaxKabl MecsiL, U rod Ha gaTty oTyeTa, Kak nokasaHusl cyeTunka. Kpome atoro,
MPUPOCT 3a CYTKN apXMBUPYETCs B MOJSTHOYb.

Tun peructpa OnucaHue Foa | Mecsu CyTku
Oara (M.MM.00) [oa, mecsiu M AeHb apxuBauum . . *
E1l E1=V1(T1-T2) Tennosas aHeprus . . L
E3 E3=V1(T2-T1) SHeprusi oxnaxaeHus R R IS
Es E8=m®x T1 (nogava) . o N
E9 E9=m3x T2 (o6paTka) . o .
TA2 TapudHbI perucTp 2 . . -
TA3 TapudHbI peructp 3 . . -
Vi Pernctp obvema 1 . . ¢
VA MokazaHre AONONHUTENbHOIrO BOAOCHETUMKA, NMOAKMTHOYEHHOTO . . IS
K Bxogy A
VB [MokazaHve 4ONONHUTENBHOrO BOAOCYETYMKA, NOAKTHOYEHHOTO . R IS
Kk Bxogy B
WHdo MHdbokop cHos . . ¢
OATA MAKC. PACXO[ V1 OTMeTKa AaTbl HaMBbLICLLEro 3HAYEHMs1 pacxoaa 3a nepuos, . . -
Makc. PACXO[J V1 3HauyeHne Makc. pacxoaa 3a nepuos . . -
OATA MAH. PACXO[J V1 OTMeTKa AaTbl HAMMEHbLLEro 3Ha4YeHUs1 pacxoda 3a nepuos . . -
MWH. PACXO[ V1 3HayeHne MUH. pacxoga 3a nepuog . . -
OATA MAKC. MOWHOCTb V1 | OTmeTka AaTbl HauMBbICLLErO 3HAa4YEHNst MOLLLHOCTM 3a nepuog . . -
Makc. MOLLHOCTb V1 3Ha4eHne Makc. MOLLHOCTYM 3a nepuog . . -
OATA MUH. MOLHOCTb V1 OTmeTka AaTbl HaVMEeHbLLEro 3Ha4eHUss MOLLHOCTY 3a nepuog . . -
MWH. MOLWHOCTb V1 3HaveHne MUH. MOLLIHOCTHY 3a nepuoj, . . -
Tlavg CpeaHee 3HayeHne T1 - - .
T2avg CpegHee 3HayeHune T2 - - L

7.10.2 ApxuB nHcéokoaon

Kaxapbln pa3 npu U3aMeHeHUn MHOKoAa ANUTENBLHOCTBLIO HEe MeHee 1 4., aata u uHdokoa cbos apxmBMpyoTcs. ITO
JaeT BO3MOXHOCTb cumTaTb nocrnegHne 50 mameHeHun umHokoga M AaTy BO3HUMKHOBEHWS COOTBETCTBYHOLLMX
CcoObITUA.

Tun pernctpauun OnucaHue
Oara (M.MM.00) l'oa, mecsu 1 AeHb apxuBauum
MHdo MHdokoa Ha BbilleykasaHHyto aaty

[Mpu cunTbBIBAHUKN apXUBOB C ANUCNNESd, Ha Aucnnen MoryT 6biTb BbiBeAeHbl 36 U3aMeHeHnn nHgokoaa ¢
cooTBeTCTBYOWUMKU AaTtaMu. Bce 50 nameHeHun moryT 6b1Tb cymTaHbl npu nomowm NO METERTOOL (Pasgen 14).
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7.11 HacTtpo#ka ¢ NnoMOLLbI KHOMOK NIMLIEBOU NaHenu

CyeTurk MMeeT [Be KHOMKWU: FMaBHY KHOMKY o M BCNOMOraTenbHy KHOMKY ﬂ Mpy NOMOLLM KHOMOK Ha
nepegHen NaHenm MOXHO BPYYHYHO 3a4aTb AaTy BPEMs UM U3MEHWUTbL HEKOTOpbIE ApYyrue napameTpbl.

7.11.1 AKTUBMPOBaHUE MEHIO0 HaCTPOMKHM
MeH HacTpOWKN akTMBUPYETCS CrieayowmmMm obpasom:

1) BbibepuTe Ha gucnnee TOT perucTp, KOTopbin TpebyeTcs U3MEHUT.

2) OTknounTe NUTaHWe cHeTYnKa, OTCOEAMHMUB LUTEKEP.

3) [lNopoxauTe, NOka NokasaHUs He UCYE3HYT, T.e. Noka AUCNNEeNn NOMHOCTbIO He BbIKMIOYMTCS (3TO 3aiMeT [0
2,5 MUH.) He HaxumamnTe Ha KHOMKM.

4) TlopgkniounTe NUTaHUe, yaepXnsas OCHOBHYIO KHOMKY HaXKaToOW, NoKa BCTaBrsieTe LUTEKEP, U He OThycKawnTe,
noka Ha gucnnee He 6yayT Gonblue NoKa3biBaTbCs YEPTOYKM.

5) Tenepb MEHI0 HAaCTPOWKN aKTUBHO.

Mocne akTMBaLMN MEHIO HAacTPOMKM PErucTp, KOTOPbIV NOANEXNUT NepenporpaMMUpoBaHuto, oTobpaxkaeTcs
Ha aucnree, NpuYeM KpaiiHss cnpasa uudpa muraet:

Ecnu nonbiTatbecsa aKTnBmpoBaTb MEHKO HaCTpOVIKM and perncrtpa, He nogaepxmsaemoro aTON beHKLI,VIGVI, TO CHETHUK
nepes3anycrtutca 06bIYHbIM o6pa30M Ha nokKase rnaBHoOro perncrtpa, He aktTuBmpysa MeHHio HaCTpOVIKVI.

7.11.2 HacTtpoiika oTo6paxxaemoro napameTrpa

Korga MeHo HacTpoWKM akTMBHO, AWCNNEN oTobOpakaeT TeKyllee 3HavyeHMe TOro napameTpa, KOTOpPbIA NoanexuT
nameHeHno. MNMpn HeoBXOANUMOCTM MOXHO BbLINTU U3 pexuma NporpammMuMpoBaHUsi, HE COXPaHSsi U3MEHEHUN, Kak
onucaHo B Pasgene 7.11.3.

3HayeHne murawowen ungpbl MOXHO W3MEHUTb, HaXaB Ha BCMOMOraTenbHyl KHOMKy. C KaxablM HaxaTtuem
nokasaHue nameHsetcsa Ha 1, ¢ 9 nokasaHue nepexoaut Ha 0:

DATE DATE

=1 | s Inlnlsln
L LA IR b= R AR A

DATE DATE

'{ ( oj :II'II'Il:II'I'E —

AKTMBHas Lll/ld)pa Ha4YHET MuUratb, U Ternepb HaXXaTunem BCMoOMoraTesfibHOM KHOMKNU MOXXHO U3MEHSNATL ee. I'Iepexop, oT
Kpa|7|Hero NIeBOro paspsaga K KpaﬁHemy npaesomy paspsaay nponsBognTCAd HaXaTtmem OCHOBHOW KHOIMKM.
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7.11.3 Bbixog 3 MeHK0 HaCTPOMKMU

Korga 3HayeHue mokasbiBaeMoro napamerpa M3MeHeHO Ha Tpebyemoe, MOXHO 3aKOHYWUTb paboTy B 3TOM MEHIO,
yAEPXKMBasi OCHOBHYIO KHOMKY HaXaTtol B TeYeHue 5-6 c.

3HayeHMe mapameTpa MNPOBEPSIETCA Ha COOTBETCTBME (hopmaTy napameTtpa. Ecnu sHadeHue OOCTOBEPHO, TO
3HAYEHNEe COXPaHSIETCH, U HOBOE 3HAYeHue napameTpa BbIBOAUTCA Ha AMUCMNEn co cBeTAawwmmca cumsoriom OK.
Ecnu sHayeHMe HenpurogHo, To BHOBb BbIBOAWTCA CcTapoe 3HadeHue 6e3 cumsona OK.

oK
DATE

b o o
T Iy P

Onsa Toro, yTobbl BLINTU U3 MEHIO HACTPOWMKN, HE COXPaHSIS U3MEHEHWIA, NOCTYNaloT cneayoLnm obpasom:

1) OTkniounTe NUTaHMe cHeTHMKa
2) [oxauTtechb, Noka Aucnnen NOMHOCTbI0 OTKMUYUTCS.
3) CHoa BO30OHOBUTE NUTaHUE, HE HAXMMasi HAa KHOMKM.

MogoxauTe CekyHay, He HaXkumasi Ha KHOMKM, Mocrie Yero Ha avcnnei GyaeT BblBeOeH rMaBHblii PErncTp, a MeHio
HacTpOWiK/ OeaKTUBUPYETCS.

3ameTbTe, YTO eCcfM KHOMKU He MCMOoSb30BanuChb B TE€YEHNE 4 MUH., TO MEHIO HaCTpOVIKM AeaKTuBnpyeTcAd, nocrie
yero gucnnen BEPHETCA B PEXUM 0T06pa)KEHVIﬂ rnaBHOIo perncrpa. M3ameHeHuns He COXpaHAKTCA, eCclii Ha gucnnee
He nosiBuncs cumeon OK.

7.11.4 O630p NnapameTpoOB, KOTOPbIE MOXHO U3MEHSATb

[MapameTpbl, 4OCTYNHbIE ANA N3MEHEHMUS C NOMOLLbIO KHOMOK NepeaHen naHenu:
Hata

Yachl

Bxoa A (nporpammupyeTcs 3Ha4YeHue perncrpa)

Bxoa B (nporpammupyeTcsa 3Ha4YeHue perncrpa)

Ne cyeTumka anst Bxoga A

Ne cyeTumka ans Bxoga B

MepBuYHbLIN agpec M-Bus

BHUMAHMUE: VIameHeHue LeHbl umnynsca ans Bxoga A n Bxoga B (FF n GG) He MOXeT npon3BoanTbeS ©
NMOMOLLbIO KHOMOK NULIEBON NaHenw.
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7.12 CHpoc Cc NOMOLLbLIO KHOMOK NULIeBOWN NaHenwu

CyeTynk UMeeT OBE KHOMKU: TMaBHYK KHOMKY o N BCNoMoraTenbHY KHOMKY ﬂ Mpn nomoLiM KHOMOK Ha
NMUEBOW NaHeNW BbIYUCIMTENS MOXHO MPOM3BECTU COPOC 1 OBHYNEeHMe cYETYMKA YaCOB 3KCMyaTaumMmn U cHeTymKka
NHpocobbITU.

7.12.1 AKTMBMpPOBaHME MeHI cbpoca
MeHto cbpoca akTMBUPYIOT crieayoLmm obpasom:

1) BbibepuTe Ha gucnnee TOT NapaMeTp, KOTOpbIA TpebyeTcss U3MEHUTB.
2) OTknounTe NMTaHMe cYeTYMKa, OTCOEQUHUB LUTEKEP.
3) TlMopoxauTte, Noka NokasaHWs He UCYE3HYT, T.€. NoKa AWUCMMEN MOSHOCTLIO HE BbIKNIOYMTCA (3TO 3anmeT Ao
2,5 MyH.) He HaxkumaiTe Ha KHOMKW.
4) [MopkniounTe NUTaHWE, yaepxmMBas OCHOBHYIO KHOMKY HaXkaTOW, MOKa BCTaBMseTe LUTEKep, U He OTnyckaunTe,
noka Ha gucnnee He 6yayT 6onblue NOKa3bIBaTbCA YEPTOUKMN.
5) Tenepb MeH cOpoca akTUBHO.
lMocne akTMBaumm MeHio cbpoca Ha gucninee oTobpaXaeTcs CYETUYMK YACOB IKCMyaTaunm UM cHETYMK MHAOKOLOB
COObITWIA, MPUYEM HYIb MUTAET:.

h

Mpwv akTBHOM MeHIo cGpoca aucnnen 6yaeT otobpaxats 0, U 3Ha4YeHVe GyaeT HeBO3MOXHO U3MeHUTb. CoxpaHUTb
HyrneBoe 3HayeHne UM OTMEHUTb U3MEHEHME MOXHO TOSbKO CrocoboMm, onmcaHHbIM B 7.11.3.

Ecnun nonbiTaTbca akTMBMpOBaTb MeHI0 cGpoca Ans perucTpa, He NoadepXMBAeMoro 3Ton yHKUMEeR, TO CYETUMK
nepes3anycTuTcs 00blYHBIM 0Gpa3oM C 0TOGpaXkaeMbIM FaBHBIM PEFMCTPOM, He akTMBUPYS MeHto cbpoca.

7.12.2 BbIATK U3 MeHK cbpoca

Mo o6GHyneHum cyeTyMka 4YacoB IKcCnnyaTauum WNU cyeTumka MHAOCOOLITUA paboTy B MEHIO 3akaHYMBalOT,
yaepXnBasi OCHOBHYIO KHOMKY HakaTton B TeueHue 5-6 c. MNocne atoro ancnnen Boiseget cumson OK.

OK

h

[nga Toro, 4ToObl BbINTM M3 MEHIO cOpOCa, HE COXpaHAS U3MEHEHWIA, NOCTYNAlOT crneayrwmm obpasom:

1) OTKnoUYUTE NUTaHUe cYeTYMKa, OTCOEANHUB LUTEKEP.
2) [MogoxauTe, Noka AUCNNER He OTKMIOUYUTCSA MONHOCTBLIO.
3) CHoBa BO306HOBUTE NUTAHME (BCTaBbTE LUTEKEP), HE HaXMMasi Ha KHOTKM.

MopoxauTe cekyHAy, He HaXumasi Ha KHOMKW, Moce Yero Ha avcnnen 6yaeT BbiBeAEH MMaBHbIA PErncTp, a MeHo
cbpoca feakTuBupyeTcsi. 3ameTbTe, YTO €CMNU KHOMKU HEe MCMONb30Banucb B TeYeHUEe 4 MUH., TO MeHio cbpoca
[eaKTMBMpPYeTCsl, MOocre 4Yero AOWUCNIEN BEpPHETCS B PEXUM OTOOpakeHWsi rnaBHOro peructpa. [daHHble He
CoxpaHeHbl, ecnu Ha gucnree He nosiBuncs cumson OK.
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8 Pacxopomep
8.1 YnbTpa3BYyK U Nbe3oKepamMuka

YnbTpa3sByKoBble U3MEPEHUs Ha MPOTSHKeHUM nocredHux OBaguaTtu neT 3apekoMeHgoBanu ceGsa kak MeTof,
obecneynBaloLLMi HaMBOMbLLIYO OONTOBPEMEHHYI0 CTABUNBHOCTL NpU UamepeHun obbema B TennoydeTe. OmbIT,
HaKOMMEeHHbIN B npouecce 3KCMNiyaTauuuM ynbTPasBYKOBbIX PacXOAOMEPOB, M HEOAHOKpPaTHbIe WCMbITaHWs Ha
HaOeXHOCTb, BbIMOMNHEHHbIE B akkpeauToBaHHOM nabopaTopun Kamstrup n Ha AGFW B MepmaHuu, OokasbiBaloT
JONroBpEMEHHYI0 CTaBUINbHOCTL M3MepPEeHUI, NPON3BOAUMBIX YNbTPa3BYyKOBLIMU NpeobpasoBaTensamMmu pacxoaa.

8.2 MpuHUUNbI gencTeuA

Mog BosgencTeBnem ANEKTPUYECKOro nons (Hal'lpﬂ)KeHI/IFl) TOonwnHa nbe3okepaMnU4ecKoro arnemMeHtTa U3MeHAETCA.
I'Ipvl MEXaHNYECKMX BO3AENCTBUAX UM reHepupyeTca anekTpun4eckoe none. |_|03TOMy I'Ibe3OKepaMW-IeCKI/IIZ ANeMEeHT
MOXeT pa6OTaTb KaK nany4darersb, U Kak NpUueMHUK CurHana.

[1Ba OCHOBHbIX MPVHLUMMNA yNbTPAa3BYKOBbIX U3MEPEHUN pacxoda - 3TO METOA, OCHOBaHHbIA Ha Pa3HOCTU BPEMEHU
NPOXOXOeHus curHana, u MetToq Ha ocHoBe adhdpekTa [Jonnnepa.

MeTon [onnnepa OCHOBLIBAETCA Ha pPerucTpauuyn U3MEHEHMSI 4acTOTbl 3ByKa, OTpaXKarloLlerocs OT ABMXKYLLMXCS
yacTuy. ATo HanoMmnHaeT 3 deKT, HabngaeMbli Npy Npoesge aBToModbuns MMMo Habnwaartens. 3Byk (YactoTa)
MOHWXaeTCs MO Mepe yaaneHus aBToMobuns.

8.3 TpaH3uTHo-BpemeHHOU MeTopa

MpVMeHsieMbI METOL OCHOBaH Ha TOM bakTe, YTO YrbTPasBYKOBOMY CUrHasny, HanpaBreHHOMY MPOTUB ABWKEHUS
NOTOKa, ANs NPOXOXOEHUA PacCcTOSHWUA OT M3nyyaTensa 4o NpUMeMHuKa TpebyeTcs Gorblie BpeMeHU, YeM curHany,
HanpaefeHHOMY MO HanpaBneHWo OBUKEeHMS NOoTokKa.

PasHocTb BpeMeHN MNnpoxoxaeHnAa curHana B npegenax I/I3MepI/1TeJ'IbHOIZ pr6b| pacxoaomepa KpaﬁHe mMana
(I'IOpFl,EI,Ka HaHOCGKyH,EI,). |-|03TOMy OnNst OOCTMXKEHUS HeobXoOguMMOW TOYHOCTM n3MepeHna pa3HOCTb BpPEeMEHU
npoxoXxaeHna curHana onpegendroT No pa3HOCTU d)as Mexay OBymMa 3ByKOBbIMU CUTHanamum yactoton 1 Mlu,.

PA3HOCTb ®A3

< T >
>\/\ b N /// /‘<:
N N i 7/
. N Mo xopy noToka . /
. .
\ \\» /\,\ /,/
\ \ / /
\ \ MpoTnB noToka / v
\ /
\\ N \/// 7/

CUrHAN

paghuk 4
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B npuHuMne onpegeneHve BenMYMHbI OGBEMHOIO pacxoda MPOU3BOAUTCS WM3MEPEHMEM CKOPOCTU MOTOKa W
YMHOXXEHMEM €ro Ha nroLwajb Ce4YeHnst M3MepuUTenbHON TPYObI:

Q=FxA
roe:
Q - 06beMHBIN pacxon

F - ckopoctb notoka

A - nnowaab ceyeHmns TpyBbI.
Mnowanb cevyeHusi TpyObl UM pPacCTOsSIHUE, KOTOPOE MPOXOAWUT CUrHam B U3MepuTenbHOM TpyGe, W3BECTHbI.

PacctosiHue, npoxogmnmoe curHamnom, MOXHO NpeactTaBUTb B BUAE BblpaXeHUA L=TxV , KOTOPpOE MOXHO TaKXe
3anncaTb Kak

L
T=—
V
roe:
L - pacctosiHue nameputenbHoro otpeska
V' - cKOpPOCTb MPOXOXAEHMUS 3BYKOBOrO CUrHana
T - Bpemsi ero NpoxoxxaeHws.
1 1
AT =Lx|=— =
Vl V2

B npumeHeHUM K yribTpassykoBbiM pacxogomepam ckopoctu V; 1 V, moxHo sanucathb kak:
V,=C-F V,=C+F, cootsercraeHHo

roe: C CKOpPOCTb pacnpoCTpaHeHnA 3ByKa B BOe

MprMeHsiA BbilENpUBEAEHHYIO hOpMyIy, NOMyYaeMm:

AT=Lx—t 1
C-F C+F
4TO MOXHO BbIPa3UTb Kak
AT = Lx E+F)=(C=F)
(C-F)x(C+F)
U
AT = L X %
Nockonbky C)YF , F? MoxHo npeHeBpedb u BbipakeHue ynpocTUTb Kak
F_ATxC*

Lx2

UT06bl 13bexaTb HETOUYHOCTU, Bbi3biBAEMOV U3MEHEHUSIMW CKOPOCTU 3ByKa B BOAE, MPOU3BOAAT €e M3MepeHue.
N3mepeHnst cKopocTH pacrnpocTpaHeHns 3Byka B Bode MPOM3BOAATCA BCTPOEHHON cneuunanuampoBaHHon NC. [Ons
3TON Uenu npeanpuHUMaeTcs psn U3MepeHuin abComMTHOTO BpeMeHW MPOXOXKAEHWA curHana mexay AByMms
npuemonepenatymkaMmu. AT U3mMepeHnss abConMTHOIO BPeMEeHM 3aTeM MepecyYUTLIBAIOTCA B TEKYLLUY CKOPOCTb
pacnpocTpaHeHus 3ByKa, UCNonb3yeMylo Aanee B BblYMCIIEHUN pacxoaa.
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8.4 MapuwpyTbl curHana

gp 0,6...1,5 MM Op 2,5...15 M?/y

Mapannens TpeyronbHuk

MapLupyT 3ByKOBOrO curHana, CurHanbl B Tpy6e nMetoT MapLipyT
NoCbINaemoro nepeaaT4nkom, B hopme TpeyronbHuka bnarogapsi
napannerneH cTeHkam Tpy6el, pedniekTopam, onosiChIBaoLLNM
oTpaxasicb OT pedreKTopoB. CTEHKM.

8.5 paHU4YHbIe 3Ha4YeHUA pacxoaa

B pamMKax BCero pa6oqero OnanasoHa OT HWXHEero nopora 4yBCTBUTEJNIbHOCTU W [areko 3a npegenamMmum (gs
cyulecTteyeTt NUHEeNHasn 3aBUCMMOCTb Mexay npoxoadawmnm obbemom BOAbI U N3MepeHHbIM 3Ha4eHnem pacxoga.

Ha npakTvke HaMGOMbLUMIA BO3MOXHbIV pacxop Yepes CYETYMK OorpaHuMuymBaeTcsl pabouum OaBfieHVem B cucTeme
UV BO3HUKLLIEN B pe3ynbTaTe CIMLIKOM HU3KOrO NPOTMBOAaBNEHUS KaBuTauuei.

Ecnn pacxon Hwxe nopora 4YyBCTBUTENBLHOCTM WM UMeeT obpaTHoe HanpaeneHue, MULTICAL® 402 He
pervcTpupyeT pacxoga.

BepxHee rpaHuyHoe 3HayeHve pacxopa s cornacHo DS/EN 1434 npepcraBnsietr cobon HauvBbICLIee 3HayYeHue
pacxoaa, npy KOTOPOM pacxofoMep MoXeT paboTaTb B TeYEHUE KOPOTKUX MPOMEXYTKOB BpeMeHU (<14/cyTku, <200
y/ron), 6e3 npeBbIWEHUss MakcMManbHO Jonyctumon norpewHoctn. Ona MULTICAL® 402 He cyuwecTByeT
OrpaHUYeHUn Mo BpeMeHn paboTbl ¢ npesbiweHMeM gp. Mpu BLICOKMX 3HAYEHUSIX pacxoda crnegyeTt, OAHako,
YYUTbIBATb PUCK KAaBUTaLMUMU, OCOBEHHO NpY HU3KOM cTaTU4eckoM AaeneHuun. NMogpobHee o paboyem AaBneHnn cm. B
Paspgene 6.5.

Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744_M1_SNG_05.2021 61



MULTICAL® 402

9 [daTyuku TemnepaTypbl

B coctaBe MULTICAL® 402 npumeHsitoTcA TepMoMeTpbl conpoTtusneHuns Pt100, nu6o Pt500, B cooTBeTcTBMM ¢ EN
60751 (DIN/IEC 751). NpeobpasosaTtenu TemnepaTypbl Pt100 1 Pt500, npeactaBnsaoT cobon nnaTUHOBbLIE AaTUYNKK
C HOMMWHarbHbIM OMUYECKUM conpoTuBrieHnem cooteeTcTBeHHo 100,000 Q u 500,000 Q npwu 0,00°C n 138,506 Q n
692,528 O, cootBetrctBeHHO, npu 100,00°C. Bce 3Ha4yeHMs OMMUYECKOrO COMPOTUBIEHUS 3aKpenreHbl
MexayHapoaHblM cTaHgaptom |EC 751 «kacaTenbHO npeobpasoBatenen TemnepaTypbl Pt100. 3HayeHus
omMmuyeckoro conpotuerneHusa ana Pt500 B 5 pas Beiwe. B HuxenpusogmMmon tabnuue AaHbl 3Ha4EHUSI OMUYECKOTrO
conpoTuBneHus B [Q)] Ans Kaxaoro uenoro rpagyca Lenbcua kak ana Pt100, Tak u gns Pt500:

Pt100

°C. 0 1 2 3 4 5 6 7 8 9

0 | 100,000 | 100,391 | 100,781 | 101,172 | 101,562 | 101,953 | 102,343 | 102,733 | 103,123 | 103,513

10 | 103,903 | 104,292 | 104,682 | 105,071 | 150,460 | 105,849 | 106,238 | 106,627 | 107,016 | 107,405

20 (107,794 | 108,182 | 108,570 | 108,959 | 109,347 | 109,735 | 110,123 | 110,510 | 110,898 | 111,286

30 | 111,673 | 112,060 | 112,447 | 112,835 | 113,221 | 113,608 | 113,995 | 114,382 | 114,768 | 115,155

40 | 115,541 | 115,927 | 116,313 | 116,699 | 117,085 | 117,470 | 117,856 | 118,241 | 118,627 | 119,012

50 | 119,397 | 119,782 | 120,167 | 120,552 | 120,936 | 121,321 | 121,705 | 122,090 | 122,474 | 122,858

60 [ 123,242 | 123,626 | 124,009 | 124,393 | 124,777 | 125,160 | 125,543 | 125,926 | 126,309 | 126,692

70 | 127,075 | 127,458 | 127,840 | 128,223 | 128,605 | 128,987 | 129,370 | 129,752 | 130,133 | 130,515

80 | 130,897 | 131,278 | 131,660 | 132,041 | 132,422 | 132,803 | 133,184 | 133,565 | 133,946 | 134,326

90 | 134,707 | 135,087 | 135,468 | 135,848 | 136,228 | 136,608 | 136,987 | 137,367 | 137,747 | 138,126

100 | 138,506 | 138,885 | 139,264 | 139,643 | 140,022 | 140,400 | 140,779 | 141,158 | 141,536 | 141,914

110 | 142,293 | 142,671 | 143,049 | 143,426 | 143,804 | 144,182 | 144,559 | 144,937 | 145,314 | 145,691

120 | 146,068 | 146,445 | 146,822 | 147,198 | 147,575 | 147,951 | 148,328 | 148,704 | 149,080 | 149,456

130 | 149,832 | 150,208 | 150,583 | 150,959 | 151,334 | 151,710 | 152,085 | 152,460 | 152,835 | 153,210

140 | 153,584 | 153,959 | 154,333 | 154,708 | 155,082 | 155,456 | 155,830 | 156,204 | 156,578 | 156,952

150 | 157,325 | 157,699 | 158,072 | 158,445 | 158,818 | 159,191 | 159,564 | 159,937 | 160,309 | 160,682

160 | 161,054 | 161,427 | 161,799 | 162,171 | 162,543 | 162,915 | 163,286 | 163,658 | 164,030 | 164,401

Pt100, IEC 751 NMonpaBka 2-1995-07

Tabnuuya 8
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Pt500

°C. 0 1 2 3 4 5 6 7 8 9

0 | 500,000 | 501,954 | 503,907 | 505,860 | 507,812 | 509,764 | 511,715 | 513,665 | 515,615 | 517,564

10 | 519,513 | 521,461 | 523,408 | 525,355 | 527,302 | 529,247 | 531,192 | 533,137 | 535,081 | 537,025

20 | 538,968 | 540,910 | 542,852 | 544,793 | 546,733 | 548,673 | 550,613 | 552,552 | 554,490 | 556,428

30 [ 558,365 | 560,301 | 562,237 | 564,173 | 566,107 | 568,042 | 569,975 | 571,908 | 573,841 | 575,773

40 | 577,704 | 579,635 | 581,565 | 583,495 | 585,424 [ 587,352 | 589,280 | 591,207 | 593,134 | 595,060

50 | 596,986 | 598,911 | 600,835 | 602,759 | 604,682 | 606,605 | 608,527 | 610,448 | 612,369 | 614,290

60 | 616,210 | 618,129 | 620,047 | 621,965 | 623,883 | 625,800 | 627,716 | 629,632 | 631,547 | 633,462

70 | 635,376 | 637,289 | 639,202 | 641,114 | 643,026 | 644,937 | 646,848 | 648,758 | 650,667 | 652,576

80 | 654,484 | 656,392 | 658,299 | 660,205 | 662,111 | 664,017 | 665,921 | 667,826 | 669,729 | 671,632

90 | 673,535 | 675,437 | 677,338 | 679,239 | 681,139 | 683,038 | 684,937 | 686,836 | 688,734 | 690,631

100 | 692,528 | 694,424 | 696,319 | 698,214 | 700,108 | 702,002 | 703,896 | 705,788 | 707,680 | 709,572

110 | 711,463 | 713,353 | 715,243 | 717,132 | 719,021 | 720,909 | 722,796 | 724,683 | 726,569 | 728,455

120 | 730,340 | 732,225 | 734,109 | 735,992 | 737,875 | 739,757 | 741,639 | 743,520 | 745,400 | 747,280

130 | 749,160 | 751,038 | 752,917 | 754,794 | 756,671 | 758,548 | 760,424 | 762,299 | 764,174 | 766,048

140 | 767,922 | 769,795 | 771,667 | 773,539 | 775,410 | 777,281 | 779,151 | 781,020 | 782,889 | 784,758

150 | 786,626 | 788,493 | 790,360 | 792,226 | 794,091 | 795,956 | 797,820 | 799,684 | 801,547 | 803,410

160 | 805,272 | 807,133 | 808,994 | 810,855 | 812,714 | 814,574 | 816,432 | 818,290 | 820,148 | 822,004

Pt500, IEC 751 lNMonpaBka 2-1995-07

Tabnuua 9

9.1 Tunbl TepMmonpeobpa3oBaTeneu

Tun 402- [ oo O 0o
KomnnekT npeo6pa3oBartenen Pt500
[atynkoB HeT 00
KomnnekT gns ycTaHoBKM B runb3ax ¢ kabenem 1,5 m 0A
KomnnekT gns ycTaHoBKM B runb3ax ¢ kabenem 3,0 m 0B
KomnnekT KopoTkux AaTYMKOB MPSIMOTro NOrpy>KeHusi ¢ kabenem 1,5 m OF
KomnnekT KopoTkux AaT4YMKOB MPSMOro NorpyxeHus ¢ kabenem 3,0 m 0G
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9.2 BnusiHue kabens
9.2.1 KomnneKT npeobpa3soBaTtenen ¢ 2-Xx NpoBOAHLIM NoacoeAUHEeHUEM

[ns cyeTYMKOB TEMIOBOW SHEPTUU MarblX U CPEAHUX TUNOPa3MepoB Yalle BCero 4oCTaToO4HO [A0BOSbHO HEGONMbLLION
ONVHBI Kabens OaTynKoB, Y NMO3TOMY MOXHO MUCMOMb30BaTh 2-X NPOBOAHOE COeAUHEHUE.

OnvHa n ceveHne npoBOAOB OBYX OAaTYMKOB, UCMOJIb3yeMbIX B Ka4ecTBe I'IOLI,O6paHHOl7I napbl Anga c4eTymKa Tenna
[OIMKHbI ObITb NOEHTUYHBI. Kabenb HeaonycTtumo ykopadmBaTtb UK HapalwinBaTb.

OrpaHu4yeHus, cBA3aHHble C NMPMMEHEHMEM AATUYMKOB C 2-X MPOBOAHBbIM coeauHeHnem B cootBeTcTBUM ¢ EN 1434-
2:2004 BMAHbLI U3 HXKENPUBEOEHHOW Tabnuubl.

KomnnekT npeobpasoBatenen Pt100 KomnnekT npeobpasoBartenen Pt500
Mnowaab Makc. anuHa MpupocT Temn-pobl Makc. anuHa MpupocT Temn-phbl
nonepe4Horo kabens [M] [Kim] kabens [Kim]
ceuenms [mm] Medb npu 20 C [m] Medb npu 20 <C
0,25 2,5 0,450 12,5 0,090
0,50 5,0 0,200 25,0 0,040
Tabnuya 10

Kamstrup noctaensiet komnnekTsl TepMmonpeobpasosatenen Pt500 ¢ kabenem anuHon oo 10 m (2x0,25 mm?).

9.3 MoHTax
9.3.1 3neKkTpu4yeckoe coeaMHeHue

Mapa cTaHgapTHbLIX AaTYNKOB TemnepaTtypbl Pt500 ycTaHaBnueatoTcs B knemmbl 5 1 6 (T1), a Takke B Knemmbl 7 1 8
(T2). MonspHocTb gaTumkoB TemnepaTypbl T1 1 T2 ponu He urpaert.

PacnonoxeHue TepMuHarnos npmeeaeHo Ha pUCyHKe crnpaBa:

Knemma Ne CraHOgapTHble CUCTEeMbl
Tenno- n XxonoaocHab6xeHuns
T1 5-6 Hatumk B nogaye (kpacHbIi)
T2 7-8 Hatunk B o6paTtke (CUHWI)
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9.4 Natyuvku ons ycTaHOBKMU B r'Mnb3e

Hdatumk gna yctaHOBKM B runb3e npeacraenseTr cobon TepmomeTp conpotuBneHus Pt500, cHabkeHHbI 2-X
NPOBOAHbLIM CUITMKOHOBbLIM kaberiem ¢ 3aBanbLOBaHHbIM CTanbHbIM HAKOHEYHUKOM AuamMeTpoM 5,8 MM Ans 3awuThbl
YYBCTBUTEMBHOMO 3fIeMEHTa.

HakoHe4YHUK onyckaloT B rMnb3y C BHYTPEHHMM OMAMETPOM 6 MM M HapyXHbiM 8 MM. Mnb3bl M3rOTOBMEHbLI U3
HepXXaBelLen cTanun, MMeKT NPUCcCoeaMHUTENBHY pe3bby Rz (KoHudeckas Y2”), onvHa moxeT ObiTb 65, 90 n 140
MM. Takoe KOHCTPYKTOPCKOE pelleHWe C OTAENbHOM TMnb30i NO3BOMSIET MPOU3BOAMTL 3aMeHy AaTuuka 6e3
nepekpbITUa Tpybonposoaa. bonbLuoi acCoOpTUMEHT rMnb3 MO3BOSISET yCTaHaBNUBaTb AaTynku B TpybonpoBoaax
nto6bixX AMaMeTpOB.

MnacTtmaccoByto TpyGOUKy
kabens gaTyvka yctaHaBnueatoT
HanNpoTUB NMOMBVMPOBOYHOTO
BUHTA. BWHT nerko 3aTarmeaioT
nansuamu 1 NnomoeupyioT.

Puc. 18 Puc. 19

['MNb3bl N3 HEpPXXaBetoLLen CTany MoryT NPUMEHSATLCS AN MOHTaXa B CUCTEMbI C AaBneHnem PN25!
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9.5 KoMnnekT KOPOTKUX AAaTYUKOB NMpAMOro norpyxeHmsa Pt500

KopoTkue patymku npamoro norpyxeHus Pt500 ckoHcTpympoBaHbl B cootBetcTBUM ¢ EN 1434-2. [atyumku
npegHasHadeHbl O5is YCTaHOBKM HEMOCPEOCTBEHHO B u3Mepsiemyio cpedy 6e3 nmpomMexyTouyHoW rnb3bl. B aTom
crny4vae gocTuraeTcs Ype3BblHanHO ObICTpasi peakuus Ha USMeHeHne TemnepaTypbl.

[atumk umeeT 2-Xx MNPOBOOHLIN CUITMKOHOBLIN Kabenb. YyBCTBMTENbHbLIA 3NEMEHT pa3MeLLaeTCs BHYTPU
HaKOHEeYHVKa M3 HepXaBewLlen cTany ¢ guametTpom 4 MM. YCTaHOBKY MOXHO MPOM3BOAMTb HEMOCPEACTBEHHO B
crneunanbHOe rHe340 HECKOMbKUX TUMOPa3MepoB PAacXO4OMEPOB, YTO YMEHbLUAET 3aTpaTthl Ha MOHTaX.

JdaTtumk MOoXxHO yCTaHaBMBaThb B
cneumnanbHble TpOIZHI/IKI/I onda pr6OI'IDOBO,D,OB
]/211' 3/411 " 1!5.

Puc. 20
==
Kpome TOro, KOpPOTKM [aTyuk MNpAMOro
NOrpy>XeHunsi ycTaHaBnmMBaeTCs Npy MOMOLLM
Hunnenss M10xRY2 unn R¥%: B cTaHgapTHBIN
TponHuK 90°,
Puc. 21

Hanbonbwne ypobctBa npu  OBCNyXMBaHWUK
co3faeT MCnosb30BaHWe cnewlmarnbHOro LWapoBoro
KpaHa Cc pe3b00BbIM rHE3A0M Ans gaTymka.

LLlapoBble KpaHbl C THE3OOM AN AaTyuka OblBatoT
G%, G¥%n Gl

Ne | 6556-474 | 6556-475 | 6556-476
GY%2 G¥% Gl

Makc. 130°C n PN16

Puc. 22
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10 MuTtaHune

MULTICAL® 402 gomkeH NoCTosiHHO nonyyaTtb nutaHue 3,6 B DC (10,1 B DC) Ha BCTPOEHHbIE KNeMMbl NMUTaHKS.
Tun 402- 0O oo O

MutaHue

Mogayns HeT

Barapewu, 2 wt. AA
Bartapes, D-anemeHT
Bnok nutaxusa 230 B AC
Bnok nutanus 24 B AC

O ~NNPFE O

Bce 4 nepeuucneHHbix moaynst Obiny BKMAOYEHbI B KOMMMEKCHbIE WCMbITaHUS MNpU yTBEPXAEHUM TuUNa, KOTopble
npowen MULTICAL® 402. B pamkax ogobpeHuss Tuna, geknapauum CE M 3aBOACKOW rapaHTUM HeaomnycTMMo
npYMeHeHue NIBbIX MHBIX UCTOYHMKOB NMUTaHWUS, KPOME BbILLIEYNOMSAHYThIX.

MpumevanHne: MULTICAL® 402 He moxeT paboTaTtb oT nutanusi 24 B DC.

10.1 BcTpoeHHble nuTueBble 6aTapen 2 wt AA

2 wT. nuTneBbIx 6aTapen AA B GONbLUMHCTBE Cry4YaeB AOCTaTOYHO, 4ToObl nuTate MULTICAL® 402 B TeueHue 6 net
(cm. pasgen 10.3).

MpumeyvaHue: Jlntnesble B6atapeun anemeHTbl AA cogepxat okono 0,7 r nuTns /WIT. 1 NO3TOMY He noAnagaroT nog
OorpaHMyeHus No TPaHCMOPTUPOBKE.
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10.2 BcTpoeHHasa nutueBas 6atapes D-aneMeHT

JIntnesass Gatapes anemeHT D npeanoytutenbHa ans npumeHeHuin MULTICAL® 402, B KoTopblx Tpebyetcs
MaKCMMarbHO MPOAOIPKUTENBHBIA CPOK CNyXObl. B 3aBMCMMOCTM OT KOHKPETHOrO MpUMMEeHeHus, BaTapes MoOXeT
o6ecneunsate MULTICAL®402 nutaHmem cpokoM o 16 net (cm. Pasgen 10.4).

MpumeyaHue: JnTueBble GaTapen anemeHTbl D cogepxaT okono 4,5 r nuTUa /WIT. M NO3TOMY noAnagatoT nopf
orpaHuyeHns no TpaHcnopTupoBke. CM. nogpoGHee O TpPaHCMOPTUPOBKE NUTMEBLIX GaTapeil B gokymeHTe 5510-

408_DK-GB-DE.
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10.3 Cpok cnyx0bl 6aTtapen 2 x AA

Pac4yeTHbIN cpok cnyx0bl B rogax coctaenseT

2 wT. 6aTtapen-anemeHToB AA

B 06bIYHOM pexume MHTerpauun (24 c)

B 6bicTpOM pexume UHTerpaummn
(4¢)

HacTeHHbIn MOHTax
Barapes < 30°C

MoHTax Ha
pacxogomepe
Bartapes < 40°C

HacTeHHbIN
MOHTax

Barapes < 30°C

MoHTax Ha
pacxopgomepe
Bartapes < 40°C

402-0-00

6 5 - -
Bes3 mogyns
402-0-10 Mpn obmexe Mpu obmeHe

OaHHble + 2 Bxoga umnynbcos (VA, VB)

OaHHbIMK 1 pa3 B
mecsiL, 6

naHHbIMK 1 pa3 B
mecsu 5

Mpn 0bmeHe Mpu obmeHe - R
[aHHbIMU exenH. 6 [aHHbIMU exenH. 5
Pa3 B vac - Pa3 B yac -
[MomuHyTHO - MomMunHyTHO -
402-0-11
[aHHble + 2 Bbixoga nmnynscos (CE, CV) i ) ) .
402-0-20 Mpn 0bmeHe Mpu obmeHe

M-Bus + 2 Bxoga nmnynbcos (VA, VB)

OaHHbIMK 1 pa3 B
mecsi 6

AaHHbIMK 1 pa3 B
mecsau 5

Mpn obmeHe Mpun obmeHe - R
AaHHbIMK exefH. 6 AaHHbIMK exeaH. 5
Pa3 B vac - Pa3 B vac -
MomuHyTHO - MomunHyTHO -
402-0-21
M-Bus + 2 Bbixoga umnynescos (CE, CV) i i i i
402-0-29 Mpn obmeHe Mpu obmeHe

M-Bus ¢ MC-Ill coBMeCTMMbIM NakeToM AaHHbIX + M.
BXOZbl

OaHHbIMK 1 pa3 B
mecsi 6

AaHHbIMK 1 pa3 B
mecau 5

Mpu 06meHe Mpu obmeHe - -
OaHHbIMU exefH. 6 OaHHbIMU exefH. 5
Pas B yac - Pa3 B vac -
[MOMUHYTHO - [MOMUHYTHO -
402-0-30/31/35/38
BecnposogHoin M-Bus, EU, 868 MHz, Pexxum C1 (MHa.
KItou)
BecnposoaHon M-Bus, EU, 868 MHz, Pexum T1 OMS
(MHA. ko) 6 5 - -

BecnposogHon M-Bus, EU, 868 MHz, Pexxum C1 (MHga.
KItoY) anbTepHaTMBHbIE perncTpbl + uMmn. Bx. VA, VB

BecnposogHoin M-Bus, C1, ansi cTauMoHapHbIX ceTen,
(nHa. Knioy)

402-0-37
BecnposogHon M-Bus Pexum T1

402-0-40/41 (Py4Hou TepMuHan)
Paawo, EC, 434 MI'u, BCTpoeHHasi aHTeHHa

402-0-42/44

Paawo, EC, 434 MI'u, BCTpoeHHasi + BHELLUHSISA
aHTeHHa + 2 Bxoaa umnynbcos (VA, VB)

402-0-43/45

Pagwno, EC, 434 MI'u, BCTpOeHHasi + BHELUHSISA
aHTeHHa + 2 Bbixoga umnynbscos (CE, CV)

402-0-50/52/54/56

Pagwo, Weeuus, 444 MI'y, BCTPOEHHas nnm
BHEHLLUHSSA aHTeHHa + 2 Bxoaa umnynbecos (VA, VB)
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10.4 Cpok cnyx06bl 6aTtapen anemeHta D
Pac4yeTHbIN cpok cnyx0bl B rogax coctaenser

OGbIYHbIV LMK (24 c) BbicTpbin uukn (4 c)
Barapes, D-anemeHT HacTeHHbIit MOHTaX MokTan Ha HacTeHHbIi MOHTaX MorTaxk Ha
pacxonomepe pacxogomepe
Barapes < 30°C Batapest < 40°C Barapes < 30°C Batapes < 40°C
402-0-00 16 12 8 6
Bes mogyns
402-0-10 Mpn obmeHe Mpun obmeHe Mpu obmeHe Mpu 06meHe
JNaHHble + 2 Bxoaa umnynscos (VA, VB) AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B
mecsi, 16 mecs, 12 mecsu 8 mecsiL, 6
Pa3 B cyTkun 15 Pa3 B cyTkun 11 Pa3 B cyTkn 8 Pa3 B cyTkun 6
Pa3 B yac 12 Pa3 B yac 10 Pa3 B yac 6 Pa3Buac 5
[MoMUHyTHO [MoMUHyTHO [MoMuHyTHO [MoMUHYTHO
402-0-11 Mpn obmeHe Mpu 06meHe
[aHHble + 2 BbIxOAa UMMyNbCOB AaHHBIMM pa3 B AaHHBIMW pa3 B
mecsy 10 mecs, 8
(CE, CV)) Pa3 B cyTku. 8 Pa3 B cyTkn 6 ) )
Pa3 B uyac 6 PasBuac 5
[MoMUHYTHO [MOMUHYTHO -
402-0-20 Mpu obmeHe Mpu obmeHe Mpun obmeHe Mpu obmeHe
M-Bus + 2 Bxoaa umnynscos (VA, VB) AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B
mecs, 16 mecs, 12 mecsu 8 mecsiL, 6
Pa3 B cyTku. 16 Pas B cyTkun 12 Pa3 B cyTkn. 8 Pa3 B cyTkn 6
Pa3 B yac 12 Pa3 B yac 10 Pa3 B yac 6 PasBuac 5
[MoMUHYTHO [MoMUHyTHO MoMuHyTHO [MoMUHyTHO
402-0-21 Mpu obmeHe Mpu obmeHe
M-Bus + 2 Bbixoaa umnynscos(CE, CV) *) AaHHBIMM pa3 B AaHHBIMW pa3 B
mecsy 10 mecsL, 8 ) )
Pa3 B cyTkn. 8 Pa3 B cyTkn 6
Pa3 B uyac 6 PasBuac 5
[MoMUHyTHO [MOMUHYTHO -
402-0-29 Mpu obmeHe Mpu obmeHe Mpun obmeHe Mpu obmeHe
M-Bus ¢ MC-Ill COBMECTUMBIM NaKETOM faHHbIX | AaHHBIMU pa3 B AaHHBIMU pa3 B AaHHbIMK pa3 B AaHHBIMU pa3 B
+ M. BXOabI mecsy, 16 mecsy, 12 mecs, 8 mecsiy, 6
Pa3 B cyTku. 16 Pas B cyTkn 12 Pa3 B cyTkn. 8 Pa3 B cyTkn 6
Pa3 B yac 12 Pa3 B yac 10 Pa3 B yac 6 PasBuac 5
[MoMUHYTHO [MoMUHyTHO [MoMuHyTHO [MoMUHyTHO
402-0-30/31/35/38
BecnposogHon M-Bus, EU, 868 MHz, Pexum C1
(MHA. koY)
BecnposogHoi M-Bus, EU, 868 MHz, Pexum T1
OMS (MHA. kitoy) 16 12 8 6
BecnpoBogHon M-Bus, EU, 868 MHz, Pexum C1
(MHA. koY) AnbTepHaTuBHbIE perucTpbl + VA,VB
BecnposoaHoi M-Bus, C1, ans ctaunoHapHbIX
ceTen, (MHA. Kntoy)
402-0-37 11 8 6 5
BecnposogHon M-Bus, EU, 868 MHz, Pexxum T1
402-0-40/41 (Py4Hon TepMmuHan) Mpn obmeHe Mpun obmeHe Mpu obmeHe Mpu 06meHe
Paavo, EC, 434 ML, BHYTPEHHSIs aHTEHHA AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B
mecs, 12 mecsy 10 mecsiL 6 mecs 5
Pa3 B cyTku. 11 Pa3 B cyTkn 9 Pa3 B cyTkn 5 Pa3 B cyTkun 4
Pa3 B yac - Pa3 B yac - Pa3 B yac - Pa3 B yac -
[MOMUHYTHO - [MOMUHYTHO - [MOMUHYTHO - [MOMUHYTHO -
402-0-42/44 Mpu 06meHe Mpu 06meHe Mpu obmeHe Mpu 06meHe
AaHHbiMK 1 pa3 B AaHHbIMK pas B AaHHbIMK pas B AaHHbIMK pas B
Papvo, EC, 434 ML, BHyTPEHHSAS N BHELLHAS mecsL 12 mecsL 10 mecsL 6 mecsiL 5
aHTeHHa + 2 BxoAa umnynbcos (VA, VB) Pa3 B cyTku 11 Pa3 B cyTkn 9 Pa3 B cyTkn 5 Pa3 B cyTku 4
Pa3 B yac Pa3 B yac - Pa3 B yac - Pa3 B yac -
[MOMUHYTHO - [MOMUHYTHO - [MOMUHYTHO - [MOMUHYTHO -
402-0-43/45 Mpu obmeHe Mpu obmeHe
Paguo, EC, 434 ML, BHYTPEHHSISt M BHelHss | AaHHbIMA pa3 B AaHHBIMW pa3 B
aHTeHHa + 2 Bbixoga uMnynscos (CE, CV) mecsiL, 8 mecsiL, 6 -
Pa3 B cyTkn 7 Pa3 B cyTkn 5 -
Pa3 B yac - Pa3 B yac -
[MOMUHYTHO - [MOMUHYTHO -
402-0-50/52/54/56 Mpu obmeHe Mpu obmeHe Mpun obmeHe Mpu obmeHe
Paavo, LLseLys, 444 MI'L, BHYTPEHHSIS Unn AaHHbiMK 1 pa3 B AaHHblMK 1 pa3 B AaHHbIMK 1 pas B AaHHblMK 1 pa3 B
BHELUHAIS aHTEHHa + 2 BXxoaa UMnyrbcos (VA, | Mecsu 12 mecay 10 mecsl 6 Mecal 5
VB) Pas B cyTkn 11 Pa3 B cyTkn 9 Pa3 B cyTkn. 5 Pa3 B cyTkn 4
Pa3 B yac - Pa3 B yac - Pa3 B yac - Pa3 B yac -
[MOMUHYTHO - [MOMUHYTHO - [MOMWHYTHO - [MOMUHYTHO -

*) - AnuTenbHOCTb MMNynbea: 32 mc -CtanaapTHbli kog CCC - YepeaHeHHbli pacxog: 30% gp — YcpeaHeHHoe oxnaxaeHnue: < 40 K
Ycrnosus akcnnyaTaLuy okasbiBatoT BNUSIHUE Ha CPOK Cryx6bl 6aTapen. Obpalaiteck Ha Kamstrup 3a Gonee noapo6Hoi uHdopmaLmen.

70 Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744 _M1_SNG_05.2021



MULTICAL® 402

10.5 Moaynb nutaHua 230 B AC

Mogynb npeacraensieT cobon neyaTHyl nnaTy, ranbBaHUYECKM W3ONMPOBAHHYID OT CEeTU, U MpefHasHadeH Ans
noakntoveHnss HenocpeacTeeHHo k cetn 230 B. Moaynb umeeT 6e3onacHbii TpaHcopmaTop, yO0BNETBOPSAIOLLNIA
TpeboBaHMsIM MO OBOWHOW M30MALMK, KOrda BepXHASA Kpblllka npubopa yctaHoBneHa. [oTpebnsemas MoOLIHOCTb
MeHbLLe 1 BA/1 BT.

Cnepnyet cobniogatb HaluMoHarnbHble HOpMbI anekTpobesonacHocTu. MoaknoyeHne U oTknodeHne moaynsa 230 B
AC MOXeT Npon3BoaMTLCA 0BCnyXMBaKOLLMM NepCcoHanom TennoceTen, Torga kak MoHTax B wute 230 B — Tonbko
UMEOLLUM SOMNYCK NepCOHaroM.

10.6 Moaynb nutanua 24 B AC

Mopaynb npeacraensieT cobor nevyaTHyo nNnaTty, ranbBaHUYECKN U30NUPOBaHHYO OT ceTn 24 B AC 1 NnpurogHyto Kak
0N NPOMBILLIEHHbIX CUCTEM C NuTaHueM 24 B AC, Tak u Ans aboHEHTOB XMMOro cektopa, nony4vatoLwmux nutaHne ot
oTaenbHoro TpaHcdopmartopa 230/24 B B wnte. Moaynb nmeet 6e3onacHbi TpaHcgopmaTop, YA0BNETBOPSIOLLNIA
TpeboBaHMsIM MO OBOWHOW MU30MALMK, KOrda BepXHASA Kpblllka npubopa yctaHoBneHa. [oTpebnsemas MoOLHOCTb
MeHbLLe 1 BA/1 BrT.

Cnepyet cobnogatb HaunoHanbHble HOpMbI anekTpobesonacHocTu. MoaknoyeHne 1 OTKIYEHNe Moayns
24 B AC moxeT Npon3BoanTbCS 06CNyXMBatOLLIMM NEePCOHaroM TENMOoCceTeN, Torga Kak MOHTaX B LLUMTE
230/24 B — TONbKO MMELLMM O0MYCK NepcoHanom.
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Mogaynb 0cobeHHO NpurogeH ans NnpuMmeHeHun ¢ TpaHcpopmatopom 230/24 B, Hanpumep, Tuna 66-99-403, KOTOpPbLIN
yCTaHaBnvBalwT B LWMTe Neped 3alWWTHbIM aBTomMaToM. B npumeHeHusix ¢ TpaHcdopmaTtopom notpebnsemasi
MOLLHOCTb cYeT4YMKa B cbope, Bkrtovas TpaHcdopmaTop 230/24 B, Oyaet Huxe 1,7 BT.

10.7 CmeHa 6roka nutaHusa

3ameHsis 6nok nutaHus cyetymka MULTICAL® 402, MOXXHO NepeBOAUTb €ro C CETEBOrO NUTaHUS HAa aBTOHOMHOE OT
OaTtapen, u HaoboOpPOT, N0 Mepe WM3MEHEHMSsI cuUTyauun. Tak, NMUTaemble OT CETUM CYETYMKM MOXHO C BbIrOOOWN
nepeBecTM Ha aBTOHOMHOE MUTaHWe, ecnun peyb naet ob obbekTax B MpoLecce CTPOUTENbCTBA, KOrga CETeBOe
NnUTaHMe MOXET OblTb HECTaObWIbHBLIM, @ BpEMEHaMU Aaxe MOSTHOCTbI0 OTCYTCTBOBATb.

[Mepexoa ¢ aBTOHOMHOMO Ha ceTeBoe NUTaHue He TpebyeT nepenporpammMmMpoBaHnst, MOCKONbKY
MULTICAL® 402 He nmeeT UHdokoaa Anst oTCnexnBaHUs BpeMeHn paboTbl 6atapeu.

10.8 Kabenu ceteBOoro nutaHus

MULTICAL® 402 moxeT 6bITb MocTaBneH ¢ kabenem anuHoit 1,5 m, Tun HO5 VV-F ana cetn 24 B AC nu6o
230 B AC. Kabenu nutaHus ¢ MegHbIMU Xunammu nornepeyvHbim cedeHnem 2x0,75 mm?
HeobXxoaMMOo NoaknyaTb Yepes NpeaoxpaHnTernb Makc. 6 A.

Cwunoson kabenb, Tun 5000-286 (2x0,75 mm?)

HO5 VV-F — 3710 0603Ha4eHune kabens ¢ NBX-060mn04kon, paccumTtaHHon Ha makc. 70°C. INoaTomy cunoBon kabenb
cnepnyeT NpoknaabiBatb Ha 6e30nacHOM paccTosiHUM OT TPYBONPOBOAOB OTOMSEHNS U T.N.
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10.9 [aTcKue HOpPMbI NOAKIHOYEHUA CYETYMKOB, MUTaeMbIX OT CEeTU

YcTaHOBKa NMTaemMoro ot cetu obopyaoBaHus ansa peructpauum notpe6nenus (SIK-meddelelse Elinstallationer
27/09)

PeFMCTpaLI,I/Iﬂ I'IOTpe6J'IeHMF| 3Heprnn n pecypcos (SJ'IeKTpMLIeCKOVI N TennoBsomn QHEprmn, rasa un BO,EI,bI) OoTAENbHbIM
I'IOTpe6MTeJ'IeM BCe 4alle nponm3BoanUTCA 3INEKTPOHHbIMM CHETYMKaMK, BCe YHalle npumMeHaeTca o6opyp,osaHMe ansa
ONCTaHUMOHHOIO CHUTbIBAaHUA OaHHbIX U ynpaBleHNUA 3NEeKTPOHHbIMU U HEANEKTPOHHbIMU CHETHUKaMW.

|_|pl/l YCTaHOBKe CcYeT4YMKa HaaneXxXmnT pykoBoacTBOBaTbCA 0ObIYHbIMM npeanncaHnAaAMn. WcknoueHus OOonycKarTcA:

e Ecnu cyeTumkn/obopygoBaHve AN AUCTaHLUMOHHOTO CYUTLIBAHUSA/KOHTPONSA UMEIOT ABOMHYIO U30NALUI0, He
TpebyeTcs NoABoda 3alUMTHOrO NPoBoAa K MECTY COEAMHEHWS, B T.4. €CN 3TO LUTENCENbHbIN KOHTAKT, Npu
YCMOBUW €ro 3aKmnioyYeHNs B KOpMyc, ONfIoOMOUPOBaHHBI UMK He OTKPbIBaeMbIl 6e3 Kroya U MHCTPYMEHTA.

I'Ipm ncnonb3oBaHuUn C‘-IeT‘-IMKOB/O60py,D,OBaHI/IF| ona  yoaneHHoro C‘-IMTbIBaHI/IFI/KOHTpOJ'IFl yepes 3alUNTHBIN
TpchcbopmaTop Ha LLlI/II'I N NOAKN4YeHHbIX HenocpeaCTBEHHO K OTXOOALWLUM JIMHUAM, HEe CTaBUTCA Tpe6OBaHMl71
OTHOCUTENBbHO NpepbiBaTena Unn 3alnTbl OT Neperpy3ok NepBUYHbIX U BTOPUYHBLIX Lenax, ecrnun:

e 3awuTHbIN TpaHcdhopmaTop umeeT 6e3ycnoBHyto 3awnTy ot K3 nnv otkazoyctonuymBoe NUCNOMHEHME.

e [lpoBog B MepBUYHOM Lenu NGO UMeeT 3aWwuTy OT neperpysok uM TokoB K3, nnbo xpaHMTCcs Tak, 4To
3awmileH ot K3.

e [lpoBoa BO BTOPUYHOWM LieNn MMeeT nnowaab nonepedHoro cedeHnsa MuH. 0,5 Mm? 1 3HadeHne Toka Bbllle,
Yyem nOOOM TOK, NOCTYNaKLWUN OT TpaHcopmMaTopa.

. BTOpW—IHaﬂ uenb nNMbo otaoeneHa n3ondaTopamu, nn6o n3 PyKOBOJJ,CTBa No MOHTaXy cnenyet, 4To ee MOXXHO
OTCOEANHNTb Ha KiemMmmax Tpchc*)opmaTopa.

O6wwme 3ameyaHunsa

HocTtyn Kk ycTaHOBNEHHOMY 060py4OBaHMIO , B T.4. NoOble AEACTBUS HA FPYNMNOBOM LLMTE, pa3peLleH TOMNbKO
nMetoLLemMy AOMYCK 3NIEKTPOMOHTEPY.

CepBuc obopyaoBaHus B pamkax ynomsaHytoro CoobLeHust, a Takke Noa- U OTKMoYeHne 060opyoBaHMS BHe LWmnTa
He TpebyeT cneumansHOro gonycka. ATM paboTbl MOTYT BbINOMHATECS NMLAMN UNU NPEAnpUATUAMNA,
npodeCccuoHanbHO U3roTaBnMBaoLLMMN, PEMOHTUPYIOLLIMMN 0B0pYyA0OBaHME UMK OCYLLIECTBSIOLNMUN €ro
cepBuUcHoe obcnyxusaHme, Npyu yCnoBUK, YTO OHU UMEIOT COOTBETCTBYHOLLYHO NOATOTOBKY.
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11 CmeHHble moaynu

Ona nyywen agantauum cyetymka MULTICAL®402 k pasnuyHbiM NMPUMEHEHUAM B €ro MoAyJibHbIA OTCEK MOryT
yCTaHaBNMBaTbCA CMEHHbIE MOy W.

Bce cmeHHble Moaynu Obiny BKIOYEHbI B KOMMMEKCHbIE UCMbITaHUS MNPy YyTBEPXKAEHUN TuUMna, KOTOopble npoLuen
MULTICAL® 402. B pamkax ogobpeHus Tuna, geknapauun CE v 3aBoAcKOW rapaHTMM HegonyCTUMO MpUMEHeHUe
NOObIX UHBIX CMEHHBIX MOAENEN, KPOME YNOMSHYThIX HUXKE.

CMeHHble MOAYyNM NOCTaBNSATCS B TPEX BapuaHTax:

- BapuaHTbl 0e3 BXOL4OB/BbIXOA0B MMMYIbCOB
- BapuaHTbl C BbIxo4aMun nmnynbcoB aHeprum (CE) n obbema (CV)

- BapuaHTbl C BXodamu umnynbcoB (VA 1 VB) anst nonyvyeHust UMNysibCoB OT, HAanpumep, CHETYMKOB BOAbI.

Ha MULTICAL®402 HeT HeO0OX0AMMOCTU B NEPEKOH(UNYPUPOBAHUN BXOLOB M BbIXOAOB MMNYnbCoB. Koraa k
MULTICAL® 402 nogkntoyaeTcs Mogyrb C BbIXo4aMy UMMYNbCOB, TO CHETYMK aBTOMAaTUYECKN KOHpUrypupyeTtcst
Aansi pabotbl Bbixogos umnynscos. Koraa k MULTICAL® 402 nogkntodaeTcs Mogynb ¢ BXO4aMU UMMYbCOB, TO
CUYETUMK aBTOMaTUYECKN KOHUIypupyeTca Ans paboTbl BXOAOB UMMYMbCOB.

11.1 KoMMyHMUKaUMOHHbIe MOoAynun

Twn 402- O oo
Moaynu
Moayns HeT 00
[aHHble + 2 Bxoga umnynscos (VA, VB) 10
[aHHble + 2 Bbixoaa umnynecos (CE, CV) 11
M-Bus + 2 Bxoga umnynsco (VA, VB) 20
M-Bus + 2 Bbixoga umnynscoB (CE, CV) 21
M-Bus ¢ MC-IIl coBMeCTMMbIM NAKETOM AaHHbIX + MMIM. BXOAb! 29
BecnposoaHon M-Bus, EC, 868 MHz, Pexwum C1 30
BecnpoBogHoi M-Bus, EC, 868 MHz, Pexxum T1 OMS (MHA. Kntow) 31
BecnposoagHoi M-Bus Mode C1 c anbT. peructpsl + 2 umn. Bx. (VA, VB) 35
BecnposogHo M-Bus, EU, 868 MHz, Pexum T1 37
BecnpoBogHoi M-Bus, C1, ons ctaumoHapHbix ceten, (MHa. Kntow) 38
Papguo, EC, 434 MI'u, BcTpoeHHast aHTeHHa, NETO 40
Papguo, EC, 434 MI'u, BcTpoeHHasi aHTeHHa, NET1 41
Pagwno, EC, 434 MI'y, BcTp. + BHeww. aHT., NETO + 2 Bxoga nmnynscos (VA, VB) 42
Pagwo, EC, 434 MI'y, BcTp. + BHeww. aHT., NETO + 2 Bbixoga umnynscos (CE, CV) 43
Papguo, EC, 434 MI'u, BcTp. + BHelw. aHT., NET1 + 2 Bxoga umnynbscos (VA, VB) 44
Pagwno, EC, 434 MI'y, BCTp. + BHew. aHT., NET1 + 2 Bbixoga umnynbcoB (CE, CV) 45
Papguo, SE, 444 MI'y, BcTp. aHT., NETO + 2 Bxoga umnynbcos (VA, VB) 50
Papguo, SE, 444 MI'y, Bctp. aHT., NET1 + 2 Bxoga umnynbscos (VA, VB) 52
Pagwno, SE, 444 MI'y, BHeww. aHT., NETO + 2 Bxoga nmnynbcos (VA, VB) 54
Pagwno, SE, 444 MI'y, BHew. aHT., NET1 + 2 Bxoga nmnynbcos (VA, VB) 56
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11.2 Bbixoabl umnynbscos (CE u CV)

[nnTenbHOCTb BBIXOAHOMO MMMyJbCa 3HEPrn N 00beMa MOXHO BblbpaTb Npu 3akase kak 32 mc unm 0,1 c. Nocne
NMOCTaBKW ANIUTENbHOCTb MMMYJSbCa MOXET BbITb M3MEHEHA Npu NoMoLLM nporpaMmmHoro obecrnedeHss METERTOOL
(cm. Paspen 14)

PaspelueHne Ha Bbixogax MMMyfbCOB BCerga CoOTBETCTBYET Lmdpe MagLlero paspsga perncrpa HakonneHHon
3Heprumn/o6bema Ha gucnree (cMm. Kogel CCC, Pasgen 3.3.1).

NmnynbcHble BbIXOAbl B 3aBUCUMOCTM OT KoAa CTpaHbl NPOrpaMMupYyoTCS Mo OAMH U3 HMKENPUBEOEHHbIX
PErMCTPOB — OAMH PErUCTP Ha KaXablil MMMYIbCHBIN BbIXOA!

E1 (Tennosas aHeprus)

E3 (OHeprus oxnaxaeHus)

V1 (O6bem)

TA2 (akkyMynupoBaHHas aHeprust unu oobLem)

TA3 (akkymynupoBaHHas aHeprus UnuM oobem)

[aHHble napameTpbl NPMBA3aHHbIE K UMMYIbCHBLIM BbIXOAaM He NoaneXxaTt U3MeHEeHUIo B AarnbHenweM.

MMHyJ’IbCHbIe BbIXO4bl MO YMON4YaHNIKO 3anporpaMmMmnpoBaHbl Nog HWXenpuneeneHHbIe napamMmeTpbl:

HasHaueHue Output C (16-17) - CE Output D (18-19) - CV Kopg cTpaHbl

cyeTyMKa

Mosepka* E1unE3** V1 Bce
1XX
2XX

TennocyeTymk E1l V1 XX
9XX

TennocyeTymk E1l E3 3XX

CyeTukmk £3 Vi 5XX

oxnaxaeHus

Tenno-/xonopn E1l E3 6XX

Cuetunk obvema | V1 V1 7XX
8XX

*) IMnynbcHble BbIXOAbl HE MOASEXaT NPOrpaMMMpPOBaHNIO NMpY NOBEpPKe
**) iamMmepeHHasi aHeprusl nepeaaeTcs B (oopMe MMMYbCOB.

[nnTenbHOCTb BBIXOAHOrO MMMyIbca, BbibpaHHasi npu 3akase (cm. Pasgen 3.7) coxpaHsieTcsi. Bec nmnynbca octaercs
HEN3MEHHbIM KaK B peXXume NoBEpKU, Tak 1 Npu paboyem pexnme.

Bec umnynbca cooTBeTcTByeT paspelweHutio aucnnesa (onpegeneHo kogom CCC). Hanpumep, CCC=119: 1
umn./kBty 1 1 umn./0,01 m3

Bbixoabl MMMyNbCOB MMEKT ONTPOHbI, YTO AenaeT WX COBMECTUMbIMUA C GOMbLUMHCTBOM TUMOB curHanos. [pw
NOAKIMIOYEHUN yunThIBaNTE NonsipHOCTb. CM. Pasgen 2.2 06 anekTpuyecknx napaMmeTpax BbIXO4OB UMMYITbCOB.
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11.3 UmnynbcHble Bxoabl VA VB

Bxopbl huamueckn pacnonoxeHbl Ha CMEHHbIX MOAYMSAX W NpeaHa3Ha4eHbl Ans c6opa v HaKkoneHns MMy bCoB
OT, Hanpumep, CYETYNKOB BOAbI C F@PKOHOBLIM BbIXOAOM WIN 371E€KTPOHHBIM BbIXOA40M UMMYJIbCOB.

@) @ Module MC 402
[ = 71 [ — 71 0 - —— 36 v
I | $—+ 65 ! In-A
: : In-A| L % 1nF
| | 66 )\ GND
L L I P |

@ CuyeTuunkKk Boabl € repKkoOHOBbLIM BbIXO4OM

MmnynbcHble Bxoabl VA 1 VB umeloT 3awmty ot gpebesra u noToMmy nNpuroaHbl Ans Nnpuema curHana oT repkoHa.
"epKOHOBbLIN BbIXOA YacTO UMEET BCTPOeHHoe conpoTusneHue (Rr) anga 3awmTel caMmoro repkoHa. Bxoabl umnynbcos
VA n VB paccuynTaHbl Ha BennyuHbl Rr go 10 kQ.

@ CyeTuuk Boabl € ANMEeKTPOHHbIM BbIXO4O0OM MMNYyJ1IbCOB

Bxoabl MMNynbCcoB NpUroaHbl Takke Ans npMeMa curHana oT BogoCYeTYMKa C SNEKTPOHHBIM BbIXOAOM MMMYNbCOB
ANUTENBHOCTBIO MUH. 30 MC. Bxoasl MNynbcoB AomkHbI nMeTb « HU3KMM» yposeHb < 0,4 B n «BbICOKNN»
ypoBeHb = 2,5 B. Ecnn aneKkTpOHHbIN BbIXOA MMMYNbCOB CHabXeH 3aLUuTon OT HeNpaBWbHOW NOMNSPHOCTU, OHA
[OIDKHaA nNpeacTaBnaTb cobon guop LWoTTkM, n ecnn ncnonb3yeTcsi nocrnegoBaTensHoe conpoTusneHne (Re),
HOMWHanN He AorkeH ObITh Bbile 500 Q.

KoHdurypmpoBsaHmne BxogoBs nponssoauTtca nocpeactsom kogos FF n GG kak nokasaHo B Pasgene 3.6 Ecnu
3aKa34yMKoM He onpegeneHo nHaye, Ha 3aBoge-u3rotoBuTene BXoAbl KOHurypupytotces kak FF=24 n GG=24 (10
n/vwmn). Mocne noctaeku koAbl FF 1 GG MoryT 6bITb M3MEHEHbI MPU NOMOLLM NpOorpaMMHOro obecneveHus
METERTOOL (cm. Pasgen 14).
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11.4 Mopaynu
1141 HaHHble/Bxoabl umnynbcoB (Tun: 402-0-10) (PCB — 5550-1025)

MO,EI,yJ'Ib MMeEET rajibBaHN4YeCcKu I/I3OJ'II/IpOBaHHbIl71 nopT obmeHa gaHHbIMU, nop,p,epmwaarou.mﬁ KMP-npoTokon (CM.
Pasgen 12). Bbixog gaHHbIX MOXET NPUMEHATbCA, Hanpumep, OAnAa nogkni4eHnda BHELHUX yCTpOVICTB CBA3N Unn
apyroro npoBogHoro obmeHa gaHHbIMU, KOTOprIZ Heu,ene0006pasHo OCYyLLEeCTBINATbL 4Yepe3 onTonopT Ha nuueson
NnaHenn c4yeT4ynka.

Cwm. Pasgen 11.3 UmnynbcHble Bxoabl VA 1 VB 0 oyHKLUMOHANBHOCTM BXOL4OB UMMYSbLCOB.

Mogynb cHabXXeH KOMMYHUKaLMOHHBbIM pasbeMoM M5l NOACOeAMHEHUS, HAanNpuUMep, PyYHoro TepmuHana Kamstrup,
Unu ans NocTostHHOro nNpoBoAHoro noakntodeHuna MK.

KOMMYHUKALUMOHHBIA  pasbeM raflbBaHUYECKM W30MMPOBaAH C MOMOLLbIO OMNTPOHOB, TpebyeT npuMeHeHust
cneuumanbHoro kabens Tun Ne 66-99-105 wnu 66-99-106 ans agantaumm curHamoB K YpoBHIO RS232 anga
CUMTBIBAHUSA AaHHbLIX MPU NOMOLLM pyvHOro TepmuHana Kamstrup nnm mnx Bbieoga Ha lK.

Cwm. Paspen 12. [lepedaya OaHHbIX — WHdOPMaLMs O nNpoTokoriax obmeHa paHHbix. Ecnu K He wmeer
KOMMYHMKaLMOHHOIO NnopTta, MOXHO MCMNONb30BaTh CUrHanbHbIi kabenb ¢ USB-pasbemom Tun Ne 66-99-098.

11.4.2 [aHHble + BbIxoAbl uMnynbeoB (Tun: 402-0-11) (PCB — 5550-1026)

Cwm. Pasgen 11.4.1 0 KOMMYHUKaLMOHHOM pa3beme Ans obmeHa gaHHeiMu 1 Pasgen 11.2 o BbIxogax MMMynbCOB.

11.4.3 M-Bus + Bxoabl umnynscoB (Tun: 402-0-20) (PCB — 5550-1030)

Mogynb M-Bus nutaetca oT wuHbl M-Bus n HesaBucum ot nutaHusa cyetymka. O6mMeH gaHHbIMK mexay M-Bus un
CUYETUMKOM NPOUCXOANT Yepes ONTPOHbI, YTO obecneymBaeT ranbBaHNYeckyto pa3sasky M-Bus ot cyetunka. Mogynb
noggepXuBaeT Kak MEPBUYHYI, Tak U BTOPUYHYHO W pacLUMPEHHYK BTOPU4YHYl agpecauuio. Mogynb MoxeT
npon3BoauTb 06MeH AaHHbIMK co ckopocTbio 300, 2400 1 9600 604 1 ocyLLecTBSET onpeaeneHne Ucnonb3yeMon
CKOPOCTU aBTOMAaTUYECKN.

Cwm. Paspgen 11.3 mnynbcHble Bxoabl VA 1 VB 0 yHKLUMOHANbHOCTM BXOAOB UMMYJSTbCOB.
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11.4.4 M-Bus + Bbixogbl umnynbcoB (Tun: 402-0-21) (PCB — 5550-1007)

Moagynbe M-Bus nutaetcsa oT wuHbl M-Bus n He3aBucum oT nutaHusa cyetymka. O6mMeH gaHHbIMU Mexay M-Bus un
CYETYUKOM NPOUCXOAUT Yepe3 ONTPOHELI, YTO obecneynBaeT ranbBaHUYECKyto pasBsasky M-Bus oT cuetunka. Moaynb
NoadepXUBaeT Kak MepBUMYHYKO, Tak M BTOPUYHYHD W pacLUMpPEHHYl BTOpPUYHYK agpecauuto. Mogynb MoxeT
nponseBoauTb 0bMeH aaHHbIMK co ckopocTbio 300, 2400 1 9600 604 1 ocylecTBRseT onpeaeneHne UCnonb3yemMon
CKOPOCTU aBTOMAaTUYECKM.

Cwm. Pasgen 11.2 o BbIxogax UMMNynbCOB.

11.4.5 M-Bus + 2 umnynbcHble Bxoabl (VA, VB), nakeT gaHHbix MCIII (Tun: 402-0-29) (PCB — 5550-1140)

Mogynb M-Bus 670029 BblgaeT TOT Xe nakeT AaHHbIX, 4To U mogynu M-Bus 6604 ansa MC IIl/66-C unn moaynb 660S
ans MCC/MC 401.

OTOT MOoAynb MpPUMEHSIETCA B cucTemax, umerowmx crapble Bepcum M-Bus mactepa c gucnneem, cTapyto
perynupyoLLyo annapaTtypy v T.n.

;:i 28

11.4.6 BbecnpoBogHon M-Bus (Tun: 402-0-30 u 402-0-35) (PCB — 5550-1029/1203)

BecnposogHon M-Bus npegHasHayeH Ansi UICNOMb30BaHWSA B CUCTEMAX PYYHOro cuuTbiBaHua Kamstrup Wireless M-
Bus Reader, paboTatoLien B HenueH3MpyemMom guanasoHe YacTtot 868 MHz.

KoMMYyHUKaLMOHHbIN NPOTOKON cooTBeTCTBYET pexumy C no ctaHgapTy EN13757-4.

BecnposogHon M-Bus nopaepxvBaeT uHAMBMAyanbHO LWndpoBaHne. B coctaB moayns BXoAUT BCTPOEHHas
aHTEHHa, a Takke pas3beM Ans NOAKNIYEHNS BHELLHEN aHTEHHbI.

Mogaynb 402-0-35 cHabeH gononHuTenbHbiMKn BXxogamu VA un VB

11.4.7 BecnpoBogHou M-Bus (Tun: 402-0-31) (PCB — 5550-1387)

Mogynbe BecnpoBogHoro M-Bus paspabotaH ans BkntodeHus B "OTkpbiTyto NamepuTenbHyto Cuctemy” (OMS) 6es
KOH(UIrypMpoBaHus 1 paboTaeT B HENMULEH3NPYEMOM YacTOTHOM AuanasoHe 868 MI'u.

Mcnonb3yeTca NnpoToKos CBA3WN T-pexxum corfnacHo cneuudukaumm OMS: Tom 2: MNepBuyHas ceasb Bepcus 4.0.2,
MOZYNb UCNONb3yeT CUMMIEKCHbIN PEXUM, AaHHble aBTOMATUYECKU MOChINAalTCs vepes Kaxable 15 MuHyT nocne
YCTaHOBKM.

Mogyne T1 OMS nogaepxuBaeT uHanBMAyanbHoe WndpoBaHUe, MMeeT BCTPOEHHYIO aHTEeHHY 1 pa3beM MCX ans
NOAKMOYEHUS BHELLUHEN aHTEHHbI.

CwMm. botoB n. 11.4.6.
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11.4.8 BecnpoBogHoi M-Bus (Tun: 402-0-37)(PCB - 5550 1075)

Mogynbe GecnposogHon M-Bus cHabxeH mpoTokoriom pexvma T B COOTBETCTBUM CO cTaHgapTom EN13757-4 u
paboTaeT B HENULEH3NPYMOM Ananas3oHe YyactoT 868 MHz.

Mogaynb 6ecnposoaHoit M-Bus 402-0-37 cHabxeH eAnHbIM LIMPOoBarnbHbIM KoYoM ANs 06ecrneyeHnss COXpaHHOCTH
JaHHbIX TennocyeTymka.

Moayne 6ecnposogHon M-Bus nocTaBnseTcs ¢ BCTPOEHHOW aHTEHHOW.

11.4.9 BbecnpoBoagHoi M-Bus (Tun: 402-0-38) (PCB: 5550-1352)

Mogynbe BecnpoBogHoro M-Bus cneumnanbHo paspabotaH ansa vHTerpauum B becnpoBogHyto M-Bus ceTb (Radio
Link Network) n paboTtaeT B HenuueH3npyemom guanasoHe yactoT 868 My,

WMcnonb3ayeTtcs npoTokon cBA3uM C-pexum cornacHo ctanaapty EN13757-4, mogynb paboTaeT B CUMMNMEKCHOM
pexume, aHHbIE NOCINAKTCA CYETYMKOM pa3 B 96 cekyHA, nocrne yCTaHOBKM.

11.4.10 Pagmo (Tun: 402-0-40 n 402-0-41) (PCB — 5550-1040/1040)

OT0T pagnomoaynb NpeaocTaBnseT oNTUMarbHble BO3MOXHOCTU KOMMYHUKALUKU C CUCTEMaMU PYHHOIO CUUTbIBAHUS
OaHHbIX, TakuMu kak Kamstrup USB Reader n pyyHon TepmuHan MT Pro, pabotalolimmm B HENULEH3MPYEMOM
AvanasoHe vacToT 434 My,

B coctaB moayns BXoguT BCTPOEHHAs aHTEHHA.
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11.4.11 Pagmo (Tun: 402-0-42 n 402-0-44) (PCB — 5550-1072/1072)

OTn pagmomonynu onNTMMU3MPOBaHbl Ans paguocuctem Kamstrup, paboTawowux B HENULEH3NUPYEMOM Ouana3oHe
yacTtoT 434 MI'U, HO MOryT MCMNONb30BaTLCA TAKKE C PYYHbIMM TEepMUHANaMmm cbemMa AaHHbIX B TOM XXe guanasoHe
4YacToT.

B cocTtaB mMoayns BXoOUT BCTPOEHHas aHTeHHa, a Takke pasbem Ans NoAKMoYeHNs BHELIHeN aHTeHHbl U 2 BXoda
MMMYbCOB.

Cwm. Pasgen 11.2 o BbIxogax UMMynbCoB.

11.4.12 Pagwo (Tun: 402-0-43 n 402-0-45) (PCB — 5550-1072/1074)

3T paguomoayny oNTUMU3NPOBaHbI AN paavocucTeM Kamstrup, pa6oTaowmx B HEMULIEH3MPYEeMOM AnanasoHe
yacToT 434 MI'L, HO MOTYT MCMOMb30BaTLCA TaKKe C PYUYHbIMU TEPMUHANaAMK Cbema AaHHbIX B TOM Xe AuanasoHe
yacToT.

B coctas Moayna BXoguT BCTPOEHHaA aHTeHHa, a TakkKe pa3beM AN1Aa nogKnveHna BHELUHEN aHTEHHbI N 2 BbiXoaa
MMnNynbCcoB.

Cwm. Pasgen 11.2 o BbIxogax UMMybCOB.

17 1819
gy
CE cV

16
L

11.4.13 Papmo (Tun 402-0-50, 402-0-52, 402-0-54 n 402-0-56) (PCB — 5550-1060/1076/1077/1078)

OTn pagnomogynm OonTUMM3MPOBaHbI Ans paguMocuctem Kamstrup, HO MOryT MCMONb30BaTbCs TakkKe C PYyYHbIMU
cUcTeMamMu chbema faHHbIX, paboTarwmmMmm B nuueHsnpyemomM B LLiBeunn ananasoHe yactoT 444 ML,

B cocTaB paamomonyna BXoOAT 2 BXxopga nMmnynbcoBs K, no Bbl60py, BCTpPOEHHaA aHTeHHa wunn pa3beM And
NOOKITHOYEHUS1 BHELLHEWN aHTEHHbI.

-
= J
TN o

L1
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11.5 MoHTaX BHellHeN aHTEeHHbI

KapKaCOM KPbILUKWN. an 3aMeHe Unn MOHTaxe Mop,yne|7| NUTaHWe c4YeTYMKa OOMKHO ObITb OTKMOYEHO. Takxke

T [Mpn MOHTaxe BHelHen aHTeHHbl, ybeauTecb 4YTOObl kabenb aHTEHHbI He OKa3ancs 3axaTr Mexay nnatom u

KakK 1 BO BpeMA YCTaHOBKU BHELLHEW aHTEHHbI.

11.6 YctaHoBKa mogyfieM Ha CMOHTUPOBaHHbIE paHee CHEeTYUKHN

Mogynu MULTICAL® 402 wmoryT O6biTb NOCTaBMEHSI

oTAEeNnbHO, And nocne,u,ylou.l,eﬁ YCTaHOBKM Ha YXe

CMOHTUPOBAHHbIE CYETHYUKWN. MO,D,yJ'II/I CKOHd)MrypI/IpOBaHbI M NoAroToBNE€Hbl K MOHTaXy. HeKOTOpre n3 Mo,u,yneﬁ

Tpe6y10T, OAHaKo, wHAuBMOyaribHOro KOH(*)I/IprMpOBaHMFl nocne YyCTaHOBKMU,

METERTOOL (cm. Pasgen 14).

Moaynb
,D,aHHbIe + BXOAbl nMmnynbcos

,D,aHHbIe + BbIXOAbl UMMYbCOB

M-Bus + BXoAbl UMMNySbCOB

M-Bus + BbIxopbl UMMynNbCOB

BecnposogHon M-Bus

BecnpoBogHon M-Bus + nmnynbcHble BXoab!

BecnpoBogHoin M-Bus

Papuo + Bxogbl nMvnynbcoB

Papuo + Bbixogbl nMnynbcoB

Pagwno + Bxogbl nMvnynbcoB

10

11

20+29

21

30+31
35

37+38

42+44

43+45

50+52
54+56

KoHdurypaumoHHble BO3MOXHOCTU NOCIe YCTaHOBKMN
M3meHeHue LeHbl nmnynbsca ans VA u VB ¢ nomoLlbio
METERTOOL

MameHeHne gnutenbHocT umnynbca ons CE n CV ¢ noMoLLbio
METERTOOL

MameHeHue LeHbl nmnynbea ans VA u VB ¢ nomoLbio
METERTOOL

M3meHeHne nepBnYHON 1 BTOPUYHONM aapecaummn M-Bus ¢
nomoLlbio METERTOOL mnu M-Bus Yepea M-Bus MOXHO Takke
BblbpaTb NOMECSYHbIN apXMBaTOP AaHHbIX BMECTO roAMYHOrO

MameHeHne gnutensHocTv umnynbca ans CE n CV ¢ nomoLwbio
METERTOOL

M3meHeHne nepBnYHON 1 BTOpUYHONM agpecaummn M-Bus ¢
nomoubto METERTOOL unu M-Bus Yepes M-Bus MoxHO Takoke
BblOpaTb NOMECSYHbIA apXMBaTOP AaHHbLIX BMECTO rOANYHOIO

N/A

MameHeHue LeHbl nmnynbca ans VA u VB ¢ nomoLbio
METERTOOL

N/A

M3meHeHue LeHbl nmnynbsca ans VA u VB ¢ nomoLlbio
METERTOOL
Mepexoa mexxay NETO n NET1 ¢ nomowbio MT Pro.

MameHeHune gnutensHocTv umnynbca ans CE n CV ¢ nomoLubio
METERTOOL
Mepexoa mexxay NETO n NET1 ¢ nomowbto MT Pro.

MameHeHue LeHbl nmnynbea ans VA u VB ¢ nomoLbio
METERTOOL
Mepexoa mexxay NETO n NET1 ¢ nomowbto MT Pro.
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12 O6bmeH AaHHbIMU
12.1 MpoTokon o6meHa aaHHbIMU MULTICAL® 402

O6MeH gaHHbIMKM BHYTPU MULTICAL® 402 cTpouTcs Ha npoTokone obmeHa Kamstrup Meter Protocol (KMP),
KOTOpbIA, C OOHON CTOPOHbI, obecrneynBaeT CKOPOCTHYH U TMOKYI0 CTPYKTYPY CUMTBIBAHUSI AaHHbIX, @ C ApYyron -
oTBevaeT TpeboBaHUsIM 3aBTPALLHErO AHS K HaAEXHOCTN 0OMeHa AaHHbIMW.

KMP—-npoTokon siBnsietca obwum ans Bcex cyeTymkoB Kamstrup, Beinyckaembix ¢ 2006 r. [NpoTokon ncnonb3yeTcs
Onsa cBA3WM Yyepe3 ONTOMOPT M Yepes3 NOpT AaHHbIX B MoAynbHOM oTceke. Moaynu, Hanpumep, ¢ uHtepgencom M-
Bus, ucnonbsytotr KMP ans BHyTpeHHero obmMeHa gaHHbIMKU 1 NpoTokon M-Bus — Ans BHELWHEN KOMMYHUKaL MK,

MpoTokon KMP paspaboTaH Ans nMoaaepXkku CBs3W U3 TOYKM B TOYKY B CMCTEME MacTep/McnonHutenb (B T.4. B
cucTemax C LUMHHOM Tornoriorueit) u NpuMeHsieTcs ANs CYMTbIBaHUS AaHHbIX CO CHETYMKOB 3Heprm Kamstrup.

Bawwuma MO u napamempos
MO c4yeTuMka 3anoxeHo BO NaW-NAMSATb, U MO3TOMY He MOXET OblTb NOABEPrHYTO MNpeaHaMepPeHHbIM Wnn
HenpeaHaMepeHHbIM U3MEHEHNSIM.

M3meHeHne MeTponorMyecknx napameTpoB Henb3d MpOM3BECTU 4Yepe3 MOpTbl CYETYMKa, He HapylimBe
npeBapuTenNbLHO NOBEPOYHON NAOMObI, 1 HE 3akopayuBasi “3amMka NosIHOro NepenporpamMmMmMpoBaHns’”.

OpueuHanbHocms 10
[ocTyn K KOHTPONBLHOM CyMMe, OcHOBaHHOM Ha CRC16, BO3MOXeH Yyepes NopTbl obMeHa AaHHbIMU U AUCTNEN.

lMonHoma u npasunbHOCMb OaHHbIX
Bce napameTpbl gaHHbIX copepXaT yKaszaHue Tuna, eauvHuuUbl M3MepeHus, KoaduumneHT mactabupoBaHusa K
KOHTpOnbHY cymmy CRC16.

Kaxabl BbiMyCKaeMbIi CHETYUK MMEET YHUKANbHbIA MOEHTUMUKALNOHBIN HOMEP.

Mpn obmeHe gaHHbIMK MeXZy MacTepoM U UCMNOMHUTENEM UCMOMb3yeTcsa 2 pasnuyHblix opmarta. 3t1o nubo kagp
OaHHbIX, NMBO NoATBEPXKAEHUE MPUNOXKEHUS.

. 3ar|poc OT MacTepa K UCMOJTHUTEnNo Bceraa ncnosb3yeT cbopmaT ((MHd)OpMaLI,VIOHHbIVI Kagp».

e OTBET MCNoONHMTENS MOXET ObiTb B hopMaTe Kafpa AaHHbIX UMW NOATBEPXKAEHMS NPUMNOXKEHMS.

Kanop gaHHbIx cTpouTes Ha mogenu OSI, rae npuMeHsiioTcs 3 cnos: usnyecknii, AaHHbIX U NPUKNaaHOMN.

Kon-Bo GaitoB B 1 1 1 0-? 2 1
Ka)kOom rnorne
O6o3Ha4eHne nons Crapro- Appec CID JaHHble CRC CtonoBbii
BbIi 6alT | Ha3Ha4YeHus oant
Cnon OSI MpuknagHon crnon
Cnow kaHana nepegaym gaHHbIX

duaunyecknin cnom

lMpoToKON OCHOBaH Ha MONYAYMNIEKCHOW MocredoBaTeNlbHOM aCMHXPOHHOW CBs3W B dpopmaTte: 8 GUT AaHHbIX 0e3
KOHTPONS YeTHOCTU M 2 cTonoBbix 6uta. CkopocTb nepepadn 1200 mnm 2400 6on. CRC16 npuMmeHsieTcsl kak B
3anpoce, Tak n B oTBeTe.

[aHHble nepegatotcsa 6MT 3a OUTOM B 4BOMYHOM KoAde, rae 8 OMT AaHHbIX NpeacTaBnAlT 6anT AaHHbIX.

Ons pacwunpeHuna obnactu onpepeneHna gaHHbIX NCNOJNb3YyeTCA BCTaBKa 6anTtos.
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12.1.1 ID (vaeHTUpMKaLmMoHHbIe Homepa) pernctpos MULTICAL® 402

ID Peructp OnucaHue
1003 Date Tekywas gata (MMMAA)
1002 Clock Tekyulee Bpems (44MmMce)
99 InfoCode Pernctp nHgokogos, TeKyLMin
113 InfoEventCounter Info-cyeTyumk konmuecTea cboeB
1004 HourCounter CuyeTynk YacoB aKcnayaTaumm
60 Energyl PerncTp aHeprum 1: Tennosasi aHeprusi
63 Energy3 PerncTp aHeprumn 3: SHeprus oxnaxaeHus
97 Energy8 PerucTp aHeprum 8: [m® x T1]
110 Energy9 PerucTp aHeprum 9: [m® x T2]
68 Volumel Pernctp obbema 1
86 Templ Tekyllee 3Ha4YeHne TeMnepaTypbl Nogayn
87 Temp2 Tekyulee 3Ha4YeHe TemnepaTypbl 06paTku
89 Templ-Temp2 Tekyllee 3Ha4YeHne pasHOCTM TeMnepaTyp
74 Flowl Tekyllee 3HavYeHWe pacxoaa TennoHocuTens
80 Powerl Tekyllee 3Ha4YeHNe MOLLHOCTM
84 InputA Peructp Bxoga VA
85 InputB Peructp Bxoga VB
64 TariffReg2 TapudpHbI pernucTp 2
65 TariffReg3 TapudHbivi perncTp 3
66 TariffLimit2 'paHn4HOE 3HayeHWe Tapuda 2
67 TariffLimit3 'paHn4HOE 3HaYeHue Tapuda 3
223 HighResVolume Pernctp o6bema BbICOKOrO pa3peLleHnst Ansi NOBEPKU
155 HighResEnergy PerncTp aHeprum BbICOKOro paspeLleHus 4nsi NoBEepKu
98 LogDaySetUp [aTta otyeTa (gata CYMTbIBAHUS JaHHbIX)
146 AvrTempl(y) CpegHee 3Ha4. T1 3a TekyLumi rog
147 AvrTemp2(y) CpegHee 3Hau. T2 3a TekyLum rog
149 AvrTempl(y) CpegHee 3Hau. T1 3a TekyLumin mecs.
150 AvrTemp2(y) CpegHee 3Hau. T2 3a TekyLmi mecs,.
229 AutolntT1Averrage YcpeaHeHHoe 3HaveHve T1 3a NnocneaHow aBTonHTEerpaumio
230 AutolntT2Averrage YcpegHeHHoe 3HayeHve T2 3a NOCnegHIo aBTOMHTErpaumio
123 MaxFlowl1Date(y) [lata Makc. 3HavyeHus pacxoda B TeKyLlueM rogy
124 MaxFlow1(y) Makc. 3HavyeHue B TekyLlem rogy
125 MinFlowl1Date(y) [laTta MWH. 3Ha4YEHNs pacxoda B TEKyLUeM rogy
126 MinFlow1(y) MwuH. 3HaveHue B Tekylem rogy
127 MaxPowerlDate(y) [lata makc. 3Ha4YeHNsi MOLLHOCTM B TEKYLLEM rogy
128 MaxPowerl(y) Makc. 3HaveHue B TekyLlem rogy
129 MinPowerlDate(y) [laTta MUH. 3Ha4YEHNs1 MOLLHOCTM B TEKYLLEM rogy
130 MinPowerl(y) MwuH. 3HaveHue B Tekylem rogy
138 MaxFlowl1Date(m) [lata Makc. 3Ha4YeH1si MOLLHOCTM B TEKyLLEM MecsiLie
139 MaxFlow1(m) Makc. 3Hay. B TeKyLem mMecsue
140 MinFlowl1Date(m) [ata MUH. 3Ha4YeHns 3a TeKyLUnA Mecsy
141 MinFlow1(m) MwuH. 3Ha4yeHne B TEKyLLEM MecsLe
142 MaxPowerlDate(m) [lata Makc. 3Ha4YeH1si MOLLHOCTM B TEKyLLEM MecsiLie
143 MaxPowerl(m) Makc. 3Hay. B TeKyLlem mMecsue
144 MinPowerlDate(m) [laTta MUH. 3Ha4YeHWs 3a TEKYLLNIA MecsL
145 MinPowerl(m) MwuH. 3Ha4yeHue B TeKyLleM Mecsue
152 Mpor. Ne Ne nporpammupoBanHus ABCCC
153 ConfNol Ne koH(purypaummn DDDEE
168 ConfNo2 Ne koHcpurypauum FFGGNPP
1001 SerialNumber CepuiiHbli Ne (yHuKaneH Ans kaXgoro cyetymka)
112 MeterNo(high) MaeHTndmkaumoHHbIi Ne 3akasymka (8 umdpp cTaplumx peructpos)
1010 MeterNumber(low) MaoeHTndmkaumoHHbIi Ne 3akasymka (8 umdp mnaglinx perncTpos)
114 MeterNo(inputA) Ne cyeTumka, nogkntodeHHoro Kk VA
104 MeterNo(inputB) Ne cyeTumka, nogknoyeHHoro k VB
1005 MeterType Twn cyeTumka
184 MBusBotDispPriAddr MepBunyHbIM agpec M-Bus
185 MBusBotDispSecAddr BTopunyHbIi agpec M-Bus
154 KoHTpornb KoHTponbHas cymma N0

12.1.2 TpoToKon AaHHbIX

TennocHabxatoLne opraHu3auumn n apyrue sanHTepecoBaHHble B pa3paboTke COBCTBEHHOrO KOMMYHUKALWOHHOMO
Opansepa npotokona KMP komnaHum, MOryT 3anpocuTb AeMOHCTpaUuoHHyo nporpammy C# (.net), a Takke
JeTanbHOe onncaHne NPOTOKONa Ha aHrMUACKOM S3bIKe.
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12.2 OnTuyeckas rofioBkKa

Ona nepegaun [AaHHbIX 4Yepe3 ONTOMOPT MPUMEHSAETCS ONTUYecKasd ronoBka, KOTopasi yCTaHaBnuMBaeTCd Ha
nepegHer NaHenu BbIYUCNIUTENS HENOCPEACTBEHHO Ha IR-AMoae, Kak nokasaHO Ha PUCYHKe, NPUBEOEHHOM HUXKE.
lMoMHMTE, YTO OnTUYeckas royioBka CHabXXeHa MarHMTOM, KOTOPbIA MOANEXWUT 3aliuTe MpU HEUCMONb30BaHMWMU.
Pa3nnuHble TUMbI ONTUYECKMX FOJI0BOK NPUBEAEHBI B pasaene “3anacHsle yact u npuHagnexxkHoctn” (CMm. pasgen 3.2.1).

12.2.1 OHeprocbeperarwmm oNTUYECKUNA NOPT

[nsa orpaHnyeHns noTpebneHuns sHeprumn B KOHType MHPPAKPACHbLIX AMOL0B, KOHTYP He paboTaeT NOCTOAHHO.
OH BK/IIOYAETCA NPU HAXKaTUKN KHOMKK WM MPU NOCTYNEHUE 3aNpoca No ONTUYECKOMY MOPTY.
KoHTyp ocTaeTcs BKAOUYEHHbIM B TedeHue 30 MUH. noc/ie NocaeaHero ceaHca CBA3M UAN NOCAEAHEr0 HaXKaThs KHOMKM.

84 Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744 _M1_SNG_05.2021



MULTICAL® 402

13 KanubpoBKa n noBepka

Ons npoBeperust kannbposku/nosepkn MULTICAL® 402 ¢ MUHUManbHbIMK BpeMsidaTpaTamu, CHETHMK UMEET PEXNM
noesepku. Mpn HaxoXOeHUU B pexumMe MOBEPKM MporpamMma BbINONHAETCA NpuMepHO B 4 pasa bbicTpee, yeMm B
HOpMarnbHOM pexunme paboTbl (aHanormyHo «BbICTPOMY» pexuMmy). PYHKLUMOHANBLHOCTL pexunma MNnoBepKu
pacLumpeHa 1 onmncbIBaeTCs HUXe.

BHUMAHMWE: B pexume noeepku cobcTBeHHoe noTpebnerne anektpoaHeprun MULTICAL® 402 Bo3spacTaeT BOBoe.
Mpu HOpManbHbIX YCIOBUAX 3KCMMyaTauun, 0QHaKo, CHETYMK HAXOAWUTCS B peXunme NoBepku, Hanpumep, 9 4acos 3a
5 neT, 4TO HEe umeeT 3Ha4YeHus ans obLero cpoka cnyxobl 6aTtapeu.

KannubpoBka BblMMCINTENST MOXET NMPOU3BOANTLCS MO0 No MeToay ABTOMHTErpauum, onMcaHHom B Pasgene 13.2.5,
nnbo Npu NOMOLLIM NOBEPOYHOro obopyaoBaHust Tun 66-99-372/373 n MO METERTOOL (cm. Pasgen 14).
13.1 MpucoeanHUTENbHbLIA pa3beMm

PasbeMm, ncnonbsyembli Ans NOAKMIOYEHUS MOAYNS U NOBEPKM, HAXOAUTCHA NOA NepeaHen KPbIWKOW, TO eCTb nojg
MOHTa)HOM nromMoon.

MNosepka
V3.6 -1 18 - GND BepxHsist yacTb pasbemMa ncnonb3yeTcsa ons
TEMP R1 -2 17 - TEMP F1 nosepkun. O6bIYHO OHa onnombrpoBaHa Ans
TEMﬁ_R -3 16 - TEMF':F npegoTepalleHnda HeCaHKUMOHMPOBAHHOIO AocTyna
VERIFY_CTRL - 4 15 - GND
NC - 5 14 - NC
SUPPLY -6 13 - GND
COM1 RX-7 12 - COM1 TX HwxkHAA YacTb pa3bema ucnonb3yetcsa and
PULSE |NODT1 -8 11 - PULSE_ INOUT? NpPUCoOeaNHEHUA OQHOI0 U3 CMEHHbLIX MOLYIENn K
BAUD SELECT -9 10 -10 DEF MULTICAL® 402 (cm. Pasgen 11). ObblyHO
- - HeonnombupoBaHa.
Moavnb

Ltbipek Ne [HaumeHoBaHne |OnucaHue

1 V3.6 BHyTp. nuTaHune nevatHoi nnatel 3,6 B. CoeanHeHve ¢ +pas3bema nuTaHns Yepes Aoa

2 TEMP_R1 Temnepatypa o6paTku, BXOA, HanpshkeHust

3 TEMP_R Temnepatypa o6paTKu, TOKOBbIN BbIXOA,

4 VERIFY_CTRL YnpaBneHve noBepkon (neranbHbiii 3amok). NC/V3.6 = 3akpbiTo; GND = oTKpbITO

5 NC He ncnonb3yetca

6 SUPPLY HanpspkeHne nutaHusa, npucoeanHeHne Hanpsmyto K +nomnicy pasbema nuTaHna

7 COM1_RX MocnepoBaTtenbHbIM NOPT AaHHbIX — RX cyeTynka

8 PULSE_INOUT1 Bxopn nmnynbcoB A/Bbixog CE, B 3aBucumocTn ot I0_DEF

9 BAUD_SELECT Cenektop ckopoctu B 6ogax. NC/V3.6 = 1200; GND = 4800

10 10_DEF Onpegnenexue Bxonos/BbixogoB. NC/V3.6 = Bxoabl; GND = Bbixoabl

11 PULSE_INOUT2 Bxoa umnynecos B/Bbixoa CV, B 3aBucumoctu ot |IO_DEF

12 COM1_TX MocnepoBaTenbHbIN NOPT AaHHbLIX — TX cyeTymKa

13 GND Bemns—-0B

14 NC He ncnonb3yetcs

15 GND 3emna -0V

16 TEMP_F Temnepatypa nogayu, TOKOBbIN BbIXOA

17 TEMP_F1 TemnepaTypa nogayu, BXOA, HanpshkeHust

18 GND 3emna—-0V
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13.2 TecCT - peXuM NOBEPKU
13.2.1 Uwukn cyeTumMKa

CyeTumk MOXeT BbIMOMHATbL ABa Pas3fMuYHbIX LMKIa M3MepeHuin: HopManbHbIA LMKIT U YCKOPEHHbBIA/MOBEPOYHbI
UMk, LMknbl M3aMepeHuin onucaHbl Hwke. HopManbHbIA unn ObICTPbLIN LMK CKOHUIypMpoOBaH Mpu NMOCTaBKe B
COOTBETCTBMM C KOAOM CTpaHbl (mocrnegHue 3 cMMBona B HOMepe Tuna).

)

0s —+— FM
1s ]
2 T CokpalleHue|OnncaHue
a5 | FM FM M3mepeHue pacxoaga
4 | ™ VamepeHune TemnepaTypbi
5s 4 TRM M3amepeHune aTanoHHON Temn-pbl
6s FM FB Bbramcnenune pacxopa
7s — ™ B Bbluucnenune Temnepatypsbl
TRM

Bs T— T8 VEB Bbiu. 06bema 1 aHeprum
9% 1 ';r;' B Bbluvcnenvie n nHterpaums
10s +
118 +
12s FM
13s ::
14s
155 +— FM
168 —+
175 +
185 —— FM
198 :: _-‘H\
20s + 0s —— FM
218 4— FM 1s | Fm

+— FB -— ™
225 +—VEB 25 +— FM

£ ——TRM
23s + 35 +— FM

+— B
HopwmarnbHbit yukmn (24 c) Bbicmpbiti/nogepoyHbilti Yuki (4 ¢)
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Ha PUCYyHKax Ha npe,qblp,yu.l,eﬁ CTpaHuue Kaxaasa 6y|<Ba 0603Ha4YaeT BbINOMHAEMOE CYETYMKOM [OEWCTBME.
COKpaLLI,eHI/IFl Pa3bACHAKTCA B HM)KeI'IpMBe,D,eHHOIZ Tabnuue:

CokpalleHnue [OnucaHue

FM M3amepeHue pacxoga

™ M3mepeHune Temnepartypsbl

M3mepeHunsa gatumkos T1 1 T2.

TRM MamepeHne TemnepaTypHOro atanoHa

Vl3mepeHme Ha BCTPOEHHbIX 3TalIOHHbIX CONPOTUBIMEHUAX.

FB Bbluncnenune pacxoga

BbluncnseTca 3HayeHwe pacxofa, ycpeOHeHHoe AN COXpPaHeHHbIX W3MepeHun pacxopja co
BpeMeHu nocneanHero BbIMUCIeHnA pacxona.

B BbluncneHve TemnepaTtypbl

PaccuuTbiBatoTcs 3HaveHua T1 1 T2, nCXOAA 13 NOCNeAHEro U3MepeHnst Ha BCTPOEHHBIX 3TaNoHHbIX
conpoTmeneHnsax u pdatdymkax T1 u T2. OOQHOBPEMEHHO BbLIYUCNSETCS 3HA4YeHWe pPasHOCTU
Temnepatyp At (T1-T2).

VEB BbluncneHvne obbema u aHeprum

PaccuutbiBaeTcs 3HauyeHne ob6bema, mcxoas u3 COXpPaHeHHbIX 3HaYeHUn pacxoga co BpemMeHUu
nocrnegHero BbluucneHMs VE NO OTHOWEHUIO K MPOOOSMKUTENBHOCTM Mnepuoda Co BpeMeHU
nocnegHero Bbluncnexms VE. 3710 3HavyeHne obbema MHTEerpunpyeTcd B permcTp obbema cyeTumKa.

Ha ocHoBe 3HauyeHusi 06beMa BbLIMMCASIOTCA 3HAYEHMUS 3Heprum M At 3a nepuog CO BpeMEHU
nocrnegHero Boluncnernua VE. 310 3HaveHune SQHEepPIrnn NHTerpupyeTca B permcTp aHeprmm cHeT4mnka.

B Bbluncnexune

PaccunTbiBaloTcs 3HaveHus pacxopa, TemnepaTtypbl, obbemMa W 3HepruM B COOTBETCTBUMM C
onucannamun FB, TB n VEB.

13.2.2 Pexumbl paboTbl cyeTUMKa

CueTurk MoxeT paboTaTb B TpPEX peXuMmax: HopMarnbHOM, BbICTPOM M NOBepku. B HOpManbHOM pexume CHETYUK
onepuvpyeT HOpManbHbIM UUKNIOM (24 c). B «BbicTpoM» pexunme M pexume noBepku (4 c€) cyeTymk onepupyet
YCKOPEHHbIM/NOBEPOYHbBIM LIMKIOM.

«EbICprIIZ» pexnm OoTIIM4aeTCA OT peXunma MNoBepKkn Tem, 4YTO B peXnmme MNoBepkKn Ha Aucniee OTKPbIBAaTCA
OonoNHUTenbHblIe NOBEPOYHbIE PETNUCTPLI, @ TakKke akTUBUPyeTCA paa beHKLI,I/IIZ, MCMNOoJ1b3yeMbIX NMPU NOBEPKE.

13.2.2.1 Bblbop pexuma

CyeTumMK Npy NocTaBke CKOH(UIypMpoBaH B COOTBETCTBUM C KOOOM CTpaHbl (NocnegHne 3 cumBornia B HoMepe Tuna)
Ha cTapT Nnbo B HopMmanbHOM pexume (3 ¢), Nnbo B «BbiCTpom» pexume (4 c).

MoMMMO 3TOro, CYETUYMK MOXKHO NPUHYONTENIbHO NepeBecTn B peXUM NMOBEPKU, OTKIIHOYMB NMUTAHNE U nNepe3anycTtmne
CYEeTHUK, yaepXxumnBasa HaxXaTbliMn 00e KHOMKX Ha NULEBOV NaHenu.

CyeTunKk ocTaeTcs B peXume MOBEPKW, MOKa NMUTaHWe BHOBb He ByAeT OTKIOYEHO M CYETYMK nepesanyLleH, nmbo
pexuM MNOBEpKM MpekpallaeTcs aBTOMaTMYeCKM U CYETYMK BO3BPALLAETCA B HOPMaribHbI pexum paGoTbl No
ncteyeHnn 9 yacos.

HaxoxaeHne cyeTuMka B HOpManbHOM pexume/pexume noBepku oTobpakaeTcss mMuraHuem 3 Touyek chnpaBa Ha
aucnnee, Kak 1 npu «beictpom» pexume. OQHOBPEMEHHO BbIBOAUTCA Ha ancnnen 6yksa P (cumBon TecT-pexnma) B
KpariHeM neBOM CErmMeHTe Ha gucnnee.
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13.2.3 TlMoBepo4Hble perucTpbl BLICOKOro pa3peLueHus

Korga cueTumk HaxoguTcsl B pexkume NMoBepku, ABa NOBEPOYHbIX PErMCTpa BbICOKOTO pa3pelleHns oTobpaxkatoTcst Ha
avicnnee: perucTp obbema v perucTp sHepruu.

OTun perncTpbl paboTatoT OQHOBPEMEHHO C OCHOBHbBIMW permctpamy obbema 1M SHepruu, ¢ UCMOMNb30BaAHNEM TEX Xe
3HavyeHun. OgHako eguHMLa U3MEPEHUS B PErMCTpax BbICOKOro paspelueHust otobpaxaetcsa B mn[ml] ana obbvema n
10mMBTY[10mWh] ana asHeprum, Toraa Kak B OCHOBHbIX permcTpax oOHa KOH(UrypupyeTcss B 3aBUCUMOCTU OT
TMnopasmepa cyeTyuka.

13.2.3.1 OOHyneHue perMcTpos

[Moka cyeTuMK HaXOAUTCS B pPEXMME MOBEPKN, HAXaTUEM U yAEpXKNBaHMEM B TeyeHne 5-6 cek. obenx KHOMOK MOXHO
OCYLLLeCTBUTbL COPOC perncTpoB BbICOKOro paspelueHus. [pu atom obHynswTca oba peructpa.

13.2.4 WAmMnynbcbl Npu noBepke
Haxogsicb B pexxume noBepku, CHETUYUK BblAaeT MMMYIIbCbI C LIEHOW, SIBCTBYHOLWEN U3 Tabnuubl B pasgene 13.3.3.

Mmnynbcbl BblgatoTca Yeped cMeHHbli moaynb 402-0-11. Bbixogbl MMMYNbCOB rasibBaHUYEeCKN WU30NMPOBaHbl OT
cyeTynka. (MmnynbcHbIN MHTepdeiic Tvn 66-99-109 He MoxeT ucnonb3oBatbesi ¢ MULTICAL® 402)

Tun 402- [ oo
OaHHble + 2 BbIxoda umnynscos (CE, CV) 11

TexHuuyeckune xapakrepmctukm UMmnynbcoB yepe3 moaynb 402-0-11
OHeprus: 16-17 O6bem: 18-19

Twn OTkpbITbI KONNekTop (OB)
[OnuTenbHOCTb MMNynbca 3,9 mc

Makc. yacTtoTa Bblgadv MMMynbLCoB 120 Ty

BHelLHee HanpsbkeHne 5..30BDC

Cwvna ToKa 1...10 mA

OcTaToyHOe HanpsixeHue Uce ~ 1 B npn 10 mA

ToK yTeuyku Ice <1 pA npu 25°C
AnekTpounsonauus 2 kB

Makc. gnnHa kabens 5m

Llena Cm. Tabnuuy 11
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13.2.4.1 MNpumeHeHue UmnynbcHoro TecTepa

Mmnynbcbl o6bemMa 1M 3Heprum BbICOKOro paspeLleHUs MOXHO NoAKMoUYMTb K MiMnynbcHOMy TecTepy Kamstrup tvn
66-99-279, kak nokasaHo Ha pucyHke. HeobxoamMmMo NOACOeANHUTL Harpy304Hble COnpoTMBEHNUS, Hanpumep, 33 kQ,

KaK NoKa3aHO Ha PUCYHKe.

MO,EI,yJ'Ib BbIXO4a AaHHbIX

Twun 402-0-11

TecTtep Nmnynbcos

Tun 66-99-279

1;'___
|

33K
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13.2.5 ABTOMHTerpauus

Llenb aBTOMHTErpauum — NpoBEPUTb TOYHOCTb BblUMCIUTENS. [pu aBTOMHTErpauuM NOTOK TEMNSOHOCUTENS Yepes
CYETUYMK OOIMKEH ObITb NEPEKPbIT, YTOObI A4aTb BO3MOXHOCTb CYMTaTh 3HAYEHUst o6bema 1 SHEPTU, BbIYUCTIEHHbIE B
pesynbTate aBTOMHTErpaumu, Ge3 TOro, 4TOObl CYETYMK 3aTeM MPOAOSIKMIT HOpMasibHOE CyMMWpPOBaHWe B
perucTpax.

Mpu aBTOMHTErpaumnm 3agaeTcss 06BbEM U KONMMYECTBO MHTErpaLmin, Ha KOTOpOe CYETUYMK pacnpeaenut 3ToT 00beMm.
Mpu noctaBke MULTICAL® 402 ckoHurypupoBaH Ha aBTouHTerpaumto = 100 n, koTopble pacnpeaenstorcs Ha 40
WHTerpaLmm.

MoMmnmo 3TOro, NOBEPOYHbIE PErUCTPbl BbICOKOTO paspelleHust OBHYNSATCA, Tak YTO nocrne aBTOMHTErpauum OHU
OyayT copepxaTb TONMbKO pes3ynbTaT caMoW aBTOMHTErpauum, a He CyMMy BCEX OO0 3TOr0 WHTErpMpOBaHHbIX
3HAYEHUN.

[lo Toro, kak Ha4yaTb aBTOMHTErpauuto, KoHTakT VerifyCtrl B MogynbHOro pasbema COeAuHSIOT C 3eMIIei cueTymka —
CM. PUCYHOK BHU3Y. 3aTeM HaXKMMatoT HIDKHIOK KHOTIKY M YOEpXKuBaloT ee B TeyeHue 5-6 ¢, nocne 4ero Ha avcnree
saropaetcd OK M uHTerpauusi HaumMHaetcs. lpu Hadane aBTOMHTErpauuM PErucTpbl BbICOKOTO paspeLleHust
0o6HynsTCA, TOraa Kak feranbHble PercTpbl NPOAOIKaT AallbHellee HaKomneHue.

3aTemM CcYeTYMK HauuMHaeT WHTerpupoBaTtb. [Mpy Kaxgon WHTerpauuMm M3MepsitoTCs U BbIYMCISHOTCA 3HaYeHust
Temneparyp, CyMMUPYHOTCHA 3Ha4eHUss 06bemMa 1 BbIYUCASIOTCA U CYMMUPYIOTCS 3HAYEHUS 3HEPrimn (B COOTBETCTBUM
€ 06bEMOM 1 paccyYUTaHHbIMW 3HAYEHUAMN TEMMepPaTypbl).

MpumeuaHune: He 3abyabTe nepeBecTM CYETYMK B
o PEXMM MOBEPKW, KaK OnucaHo Ha cTp. 87 B pasaene

13.2.2.1, nepepg, 3anyckom aBTOMHTErpaLmu.
00
0o
00
VerifyClrl—[sJo]—GND
00

o0
o0
00

Mocne aBTOMHTErpaLmmn Bce perucTpbl o6bema 1 SHeprumn — BKoYasi NoBEPOYHbIE PErMCTPbI BLICOKOTO paspeLleHus
— nNpubaBnsAlT 3HAYEHWs!, BbIYUCMEHHbIE C WCMOMb30BaHWEM 3a0aHHOrO 3HayeHuss obbema M BbIYUCMEHHbIX
3HayeHuii sHeprun. lMomMMMO 3TOro, CpefgHee 3HayeHWe W3MEpPEHHbIX B XOde aBTOMHTErpauuu 3HauyeHui
TeMnepaTypbl COXPaHSOTCA B ABYX NOBEPOYHbIX permcrTpax Temnepatypsbl, T1 cp. n T2 cp.

[Ins BblMMCNEHMS TOMHOCTU M OWNOKM Nocre aBTOMHTErpaLmm MoXHo cuntatb pernctpbl ¢ RID 223, 155, 229 n 230
— 06bema, aHeprun, T1 cpegHee n T2 cpegHee.

Perucrtpbl noBepku RID
OHeprus EHighRes 155
Obbem VHighRes 223
T1 cpegHee Tlaverrage_Autolnt 229
T2 cpegHee T2averrage_Autolnt 230
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13.3 Ucnonb3oBaHMe pa3fiMYHbIX METOAOB UCMbITaHUN
13.3.1 CraTtuuHbIn cTapT/cTon

CratnuHbin (C Hynga) crapt/cton npeactaBngeT cobow MeTod NpPoBEpKM TOYHOCTM AaTtyuka pacxopa. [Ons
BbINOMHEHNS TeCTa CYETUMK YCTaHaBNUBAKOT Ha NPOMNUBHOM CTeHAe. LIMpKynaumio XXMAKOCTU nepekpbiBatoT. 3atem
npon3BoaaT cOBpoc perncTpoB MOBEPKM U 3arnycKkalT LMPKYMSLMIO XUAOKOCTM Ha HEKOTOpOoe BpeMmsl, usMepss
nponveaemMbin obbeM. [locrne TOoro, Kak LUUPKYMsLMIO CHOBa MEpPEKpbIBalOT, CPABHWBAKT ITaNOHHbIN 06bem
XMOKOCTU C oB6bemMoM, HakomnmneHHbiM cyeTymkom. OBbIMHO Npu cTaTU4HOM cTapTt/cTone TpebyeTcd nponuvBaThb
Oonblwnii 00beM, YeM Npu cTapT/cTomne Ha neTy.

13.3.1.1 CrtaTtun4eckuii ctapt/cTon npu cumtbiBaHum ¢ aucnnesa V' n Q’

Ycnoeue: MULTICAL® 402 gormkeH HaxoanTbCs B PEXUME NMOBEPKU.

Mpoussoaat cbpoc V' n Q' OBOWHBIM HaXaTUeM U yaepKaHnem KHOMoK NuueBor naHenun B TedeHne 5-6 c. Mpu atom
obHyngaoTcs oba peructpa.

BbibpaHHbIN NapameTp 06HOBNSAETCA Ha AUCNNee C UHTepBanom 4 c.

13.3.1.2 Cratuyeckui ctapt/cTon nNpu NCrnosib30BaHUN BbIXOO40B MMMYIbCOB

Ycnosue: MULTICAL® 402 pormkeH HaxoanTbCsl B PEXXUME NMOBEPKM.
Mmnynbcbl npu noBepke nony4arT cnocobom, onucaHHbIM Boille B Paszgene 13.2.4.
13.3.2 CrapTt/cTon Ha neTy (¢ xona)

«CTtapTt/cTon ¢ xoga» — 3TO CaMbli LUMPOKO MPUMEHSIEMbIA METO[ MCMbITaHUA TOYHOCTU gaTyMka pacxoga. [Ans
BbIMOSTHEHWUS] TECTA CYETYMK YCTAHABMMBAKOT Ha NMPOJSIMBHOM CTEHAE W MOAAEPXKMBAIOT MPONMBAEMbIN pacxon BoAbl
NMOCTOSIHHbIM.

HakonneHnem obbema M SHeprum B MOBEPOYHbLIX PErNCTpax BbICOKOTO paspeLleHuUs MOXHO YMNpaBnATb 4epes
PULSE_INOUT1 (koHTaKT 8) noBepoYHOro pasbema. HakonneHne nponm3BOANTCS TOMbKO MPU YCIIOBMU, YTO KOHTAKT
PULSE_INOUT1 HaxoouTCa B 3aMKHYTOM COCTOSIHMM. Mcnonb3ys 3HayeHus BPEMEHW, B TeYeHUe KOTOpOro
PULSE_INOUT1 6bin 3aMKHYT, U 3Ha4€HMS 9TarNOHHOro 06beMHOro pacxoaa, NponMBaeMoro Yepes cYeTUmK, MOXHO
BbIYMCMUTL TEOPETUYECKUA OOBEMHBIN Pacxon >XUOKOCTU U CPaBHUTL €ro C PakTUYECKM HAKOMNEHHBLIM CYETYMKOM
3HavYeHueM.

MockonbKy cYeTUMK BblMMCASIET 3HAYEeHU obbema u aHeprumn kaxaple 4 ¢ (B pexume nosepkun — cm. Pasgen 13.2.1),
N MOCKOMbKY cnegyeTt BHECTU KOPPEKTUPOBKY BPEMEHU Mexay (PPOHTOM W BblYMCNEeHWeM Ans OPOHTOB 3anycka u
OCTaHOBKM, TO MOXET NponTn o 4 c nocre 3amblkaHus koHTakta PULSE_INOUT1 go Tex nop, noka He oygeTt
nonyyeH pesynbtaT. Kpome Toro, npoMexyTok Mexay ABYMsi (DpOHTaMM HE JOSPKEH ObiTb MEHbLLE 4 C.

H——  >4s H—— >4s —
<4s <4s <4s
---— l —--- - I —--- - i —---
4s  4s 4s 4s 4s  4s

Kak Tonbko PULSE_INOUT1 3amblkaeTcsi, perMcTpbl MOBepkM obHynsatoTcs. Nocne aTtoro nponget He Gonee 4 ¢ oo
MOMEHTa MOSIBNIEHMS MEpPBbIX MOKa3aHWi B MOBEPOYHBLIX PErncTpax, U 3aTeM HaKoMneHwe B peructpax Oyaer
npogomkaTbCs C HOpMarnbHbIM UHTEPBAroM 4 C.

Kamstrup A/S - TexHuyeckoe onvcaHue - 5512-744_M1_SNG_05.2021 91



MULTICAL® 402

B nepBoe 3Ha4eHue, nosiBmBLLEECH B pernctpe nocne 3amblikaHns PULSE_INOUT1, cneayeT BHECTU KOPPEKTUPOBKY
B 3HayeHne obbemMa C y4eTOM BPEMEHU C MOMEHTA 3arnycka 4O HayanbHOW MHTerpauum.

Korga PULSE_INOUT1 pa3smblkaeTcs, TO B npegenax npomexyTka B 4 CeKyHAbl CYETYMK NPOom3BeaeT NOoCreaHIon
WHTErpauuio B MOBEPOYHbIE PErMCTpbl, MOCME 4Yero HakoMnneHwe B pernctpax npekpawaetcd. B nocnegHee
3HayeHue, nocTynatollee B peructp nocrne pasmblikaHusa PULSE_INOUT1, crnegyeT BHECTU KOPPEKTUPOBKY B
3HayeHve obbemMa 1 3HepPrumn ¢ y4eToM BpEMEHN C MOMEHTA OCTaHOBKWU A0 OCTAHOBKM NMOCNeaHen UHTerpaunm.

B npopormkeHun Bcero BpemMeHu, korga PULSE_INOUT1 octaeTcs B pas3OMKHYTOM COCTOSIHUM, 3HaYeHus,
n3mepeHHble 3a nocnegHunm nepuop, korga PULSE_INOUT1 6bin 3aMKHYTOM COCTOSIHUM, OCTalOTCs B perucrpax
NOBEPKMU.

Pernctpbl noBepku MOXHO cuuTaTb NMbo ¢ aucnnes, Nnnbo C NOMOLLbI MocreaoBaTeNbHOrO nopra nepegayun
AaHHbIX, noka PULSE_INOUT1 ocTtaeTcs B pa3OMKHYTOM COCTOSIHUN:

Peructpbl noBepku RID
OHeprus EHighRes 155
O6bem VHighRes 223

13.3.3 LUeHa umnynbca B pexume noBepKu

LleHa nmnynbca Ha BbIXxO4ax MMMYMbCOB 3aBUCUT OT KOHKPETHOro Tunopasmepa cyeTtymka. Kpome LeHbl MnynscoB
ans MULTICAL® 402, Tabnuua COAepXUT TakkKe 3HA4YeHWst LeHbl UMMYNbCOB ANs npeablaylwimx Mopenewn
KOMNakTHbIX cyeTymkoB Kamstrup, MULTICAL® Compact n MULTICAL® 401.

Tunopasmep (M*/4) OHeprua (Mmnynbcebl/kBTY) O6bem (Umnynbebi/flutp)  Pacxoa npu 120 My (n/4)
MCC | MC-401 | MC-402 MCC | MC-401 | MC-402 MCC | MC-401 | MC-402 MC-402
- gp0,6 | gp0,6 - 1000 1000 - 100 100 4320
gp 0,75 - - 1000 - - 100 - -
gp 15| gpl5 | gpl5 1000 1000 1000 100 100 100 4320
gp 2,5 - gp 2,5 1000 - 1000 100 - 100 4320
- gp 3,0 - - 500 - - 50 -
- gp35 | gp 3,5 - 500 500 - 50 50 8640
- gp 6,0 | gp6,0 - 250 250 - 25 25 17280
- gp 10 gp 10 - 125 125 - 12,5 12,5 34560
- gp 15 gp 15 - 125 125 - 12,5 12,5 34560
Tabnuua 11
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13.4 BbluucneHue NCTUHHOIO 3HAYEeHUSA IHepPruv

[Mpn TecTupoBaHMM UNK NOBEPKE BbIYUCINEHHbIE 3HAYEHUSA 3HEPrun CPaBHUBAKOTCH C «UCTUHHLIMUY» 3HAYEHUAMMU,
Bbluncnsemoimu no popmyne EN 1434-1:2004 nnn OIML R75:2002.

MporpammHoe obecneveHne METERTOOL ot Kamstrup cogepXuT NpurofaHbIn AN 9TOW LEenu KanbKynsatop:

=n Heat energy calculator - DIML B

Exit Options About

=101 =]

— Input

Flow pozition

Return position

Temparature: 175,000

|2n.nun

C

Energy:

Pressure: |1 B bar
" olume: IUJ m3
— Calculations

Specific volume: |1 2014

Specific enthalpy: | 205,97851

Heat coefficient: |1 04970

Flow pogition Return position
f1.00111 I#kg
2372847 whikg
{1.17450 ki h/mask,
[16.27032 [18.20478  kwh

| Unit: kth | Resolution: 5 digts |

McTuHHOE 3HaveHne SHEpPrnn AnAa Hanbonee 4YacTto NpUMeHAEMbIX TOYEK NOBEPKUN BUAHbI N3 Tabnuubi:

Mopaua O6paTtka

T1C] T2[°C] AT[K] [BTq/O,ﬁl m3] [BT‘-I/Or,)l m3]
42 40 2 230,11 230,29
43 40 3 345,02 345,43
53 50 3 343,62 344,11
50 40 10 1146,70 1151,55
70 50 20 2272,03 2295,86
80 60 20 2261,08 2287,57
160 40 120 12793,12 13988,44
160 20 140 14900,00 16390,83
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14 METERTOOL HCW

14.1 BBepeHwue

Mporpamma npousBoactea Kamstrup “METERTOOL HCW” (66-99-724) wucnonb3yeTcsa Ans KoHdwurypauum
MULTICAL® 402, a Takke OpYrMx CYETYMKOB Tenna, oxnaxaeHus 1 Bodbl npousBoactsa Kamstrup. Mporpamma
MOXeT MCNonb3oBaTbCA ANS  KOHurypauuu, KanvbpoBKM pJdaTyMka pacxoja W TeCcTMpOBaHWS/NOBEPKM
MULTICAL®402.

14.1.1 CucTteMHble TpeboBaHUA

IOna METERTOOL Ttpebyetca OC Windows XP SP3, Windows 7 Home Premium SP1 unu 6onee no3gHssi, a Takke
Windows Internet Explorer 5.01 unu Bbille.

MuHumym: 1 GB RAM PekomeHayeTtcsa: 4 GB RAM
10 GB cBoboagHo Ha HD 20 GB cBobogHo Ha HD
PaspeweHue gucnnesa 1280 X 720 1920 x 1080
USB - nopt

YCTaHOBMNEHHbLIN NPUHTEP

Ona ycraHoBknm u paboTbl € nporpammon TpebyioTca npaBa agmuHuctpaTtopa PC. [lNMporpamma pomkHa 6bITb
yCTaHOBMEHa noj forMHoOM nonb3oBaTtens, KoTopbl ByaeT ¢ Hel paboTaTb.

14.1.2 WHTepdpenc

MoryT ucnonb3oBaTtbCs criegyrolme UHTepdencHbIe YCTPoNCTBa:

lMoBepoyHoe ycTporcTBO TN 66-99-372  MoBepka u nonHas/JyacTuyHas koHdurypaums 402-W (Pt500)
lMoBepoyHoe ycTporcTBO TN 66-99-373  lMoBepka u nonHas/JyacTnyHasa koHdurypauus 402-T (Pt500)
USB kabenb nporpaMmmup. Tun 66-99-097  [1ns NonHOro nporpammMup. 1 KannbpoBku gaTymka pacxoga
Com kabenb nporpammup. Tun 66-99-108 [1ns nofHOro NnporpaMMup. 1 kKanvbpoBKkM AaTynka pacxoa
OnTuyeckas ronoska USB Tun 66-99-099  [1nst YyaCcTUYHOro nepenporpaMmmMmpoBaHunst

OnTuyeckas ronoska COM nopT, Tun 66-99-102 [Insg yacTMYHOro nepenporpaMMmnpoBaHus

USB kabenb 3-X XunbHbin TN  66-99-098  [1na 4aCcTUYHOro nepenporpaMmmMmmpoBaHus Yepes Moayrb

[ns ncnons3oBaHus obopynosaHusa Kamstrup USB HeobxoamMmMo ycTaHoBUTE Apansep USB nepen NOAKNIOYEHNEM.

14.1.3 YcTaHOBKa
[MpoBepbTe, COOTBETCTBYET N cUcTemMa TpeboBaHUAM.
3akponTe BCe nporpamMMbl nepes Hayarnom yCTaHOBKM.

Ckavante nporpammy METERTOOL ¢ Kamstrup FTP-cepBepa 1 cnegynTe MHCTPYKUUSAM B NMPOLIECCE YCTaHOBKM
nporpaMmei.

B npouecce yctaHoBku nporpamma METERTOOL HCW onpegensieT Hanudmne USB-gpanBepa B cucteme. Ecnn oH
OTCYTCTBYET, NocrneayeT BOMpPOC 0 HE06X0OUMOCTH ero ycTaHoBUTb. OTBETbTE «aday.

Korga yctaHoBka 3akoHuyeHa, mkoHka "METERTOOL HCW” nossutca B MeHo ‘Bce nporpammbl’ B pasgene
‘Kamstrup METERTOOL’ (unn B meHto “start” ana Windows XP), a Takke spnblk Ha pabodem ctone. [saxabl
KMUKHUTE Ha MKOHKY UMK APIbIK AN 3anycka nporpamMmmbl.
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14.2 METERTOOL HCW gnsa MULTICAL® 402

14.2.1 3anyck u ycTaHOBKa coeANHEeHUsA
BaxHO 03HaKOMUTLCHA C DYHKLMAMW BbIYUCIIMTENSA Nepea Hadyanom paboT no nporpaMmmMupoBaHumio.

MO Kamstrup “METERTOOL HCW” (66-99-724) npeaHasHadeHo ans MULTICAL® 402.

MULTICAL® 402 ¢ kabenem aaHHbIx USB (66-99-097) MULTICAL® 402 ¢ kabenem aaHHbIX, RS232 (66-99-108)

CyuwiecTtByeT aBa pexuma paboTbl nporpammbl: basoBbin u PaclumpeHHbin pexnmbl. B 6a30BoM pexume MOXHO
YyCTaHOBUTb OaTy U BPeMsi B CHETUMKE M MPOYUTaTb €ro OCHOBHbIE MapameTpbl. B pacluMpeHHOM pexmume OOCTYMHbI
BCe napameTpbl cyeTynka. Cm. Huxe.

MapameTpbl cyeTymkKa

basoBbin
MameHeHne gatbl 1 BpeMeHM

MapameTpbl cyeTymka

M3ameHeHne gaTbl n BpeMeHun

[NoBepka

PaclumpeHnHbIi | HacTponka mogyns

[NeyaTb 3TUKETKM

MeyvaTtb cepTudukatos

KannbpoBka aaTtynka
pacxoga (MC402)
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Mepen 3anyckoM NporpaMMbl MOAKMOYMMTE OMTMYECKYH ronoBky k MK v ycTaHOBWTE ee Ha OMTOMOPT B JIEBOM
HVDKHEM YrTly nepenHei naHeny BblYMCIIUTENS C NIacTUKOBbIMU LWTbipbKamu-Hanpaensowmmu. OOuH pas HaxmuTe
ntoByto KHOTKY BbIYMCIIUTENS ANS BKIIOYEHNS CBSI3U Yepe3 ONnTomnopT.

3anyctute METERTOOL HCW u HaxmuTe “INogkntounts” B METERTOOL HCW.

MNoaxknoyeHue K CHETHMKY (FaCluMpEHHbLIN) M3MEHUTL pexum

1. MNomecTure onTruuec KYHO TONOBKY Ha CUETUWK

2. na MULTICAL® 302 v 402 HaxmuTe N6y

KHONKY (e, UTOOLI JKTWEWPOBATH -
PEXKMM ( .

2. Haxmute kHONKy " noAKNHOUATE *

?

ABTOHOMHBIW pexKumM > [JoAKNKUATE

Mpu yctaHoBke nopkntoveHns METERTOOL HCW nokaxeT msobpaxeHne MULTICAL® 402 ¢ nHdopmaumein o
peBu3nm BcTpoeHHoro MO cyetumka n T.0.

METERTOOL HCW B =
MULTICAL® 402 (PacwnpeHHbin) «* Moaxa

XapaKrepucriukn cueruika

Cepoc

MULTICAL® 402
M0 Peaisis 05.01 (E1)
CRC: 45240

B MeHi0 B neBoW 4YacTu pucnness OOCTYNeH psg Onuui B 3aBUCUMOCTWM OT UCMONb3YeEMOro pexuma paboThbl
(BaszoBbli/PaclumpeHHbIn).
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14.3 Pa6bota ¢ METERTOOL HCW

14.3.1 KoHdurypauus (bazoBbi/PacluMpeHHbIN PeXUMbI)

METERTOOL HCW @)

MULTICAL® 402 (PacuvpeHHbIN)

XapakTepuUCTHKM CUeTUNKa
Kondurypauwma
Epemsa/aata

Moayn

Mpepycran. nok-ua VA/VB
Meuats sTMKETKM
Tectnpoeanve

Hacrpoiika Tectepa

MULTICAL® 402
P4 [oHOE NporpamMminpoEatie

CepwifHbliA HOMED
ST T- T 1-1- 1=

Koa mporpaMmet

(D

Kop tvna
oAk, AATUMKE TEMI-Pbi
Moayns
GERT
JlaTumK Temneparypbi
Jlatumk pacxoga

Kop cTpans

(W) Pt500
(00) No modul

(2) Battery, D-cell

(00) No sensors

(3) 0,6 - G1B (R¥%) - 190
(221) UN MID Heat - PN25

pE— Kog koHdurypaLmm | EIkg - Ko nporpammel
aAMBPOEKa TeCTepa
Ceptudurar = _ W k) JNatumk pacxoga s (4) Return pipe
L3 N/A~ (Makc. 0) Ex vam. sHeprvn | (4) MWh
Makc 3a em—'o,ﬂ,yc:peum MUHYT V1 416
Jlata otueta [UEOS (MM-am)

CwmeHa pexwvma Terno/Oxn-ve LG

Hactpolika pacxoaomepa

Cépoc

Kop, koHpurypaiym
Kopa avcnines 212
Tun tapuga  (00) No Tarif
BxonA (24) 10 I/imp
CuUMTLIBaHVE CUETUNKE Tporpammuposate Bxoa B (24) 10 l/imp
Yreuka (0) Disabled

Boixoga Cu D (95) 32 msek.

KoHgurypaumio MULTICAL® 402 moxHO cumTaTh M3 npubopa. [lMporpamma o6bsicHSeT GONbLUMHCTBO KOAOB
KOHdpurypauum (cMm. TekcT B "kombo-6rokax”), AanbHeinwmne nogpobHOCTU MOXHO BbISICHUTb B COOTBETCTBYHOLLUX
naparpagax TeXHUYEeCKOro onnucaHus.

NmeeTca aBa pexuma nporpaMmmupoBaHus - "HactuyHoe nporpammupoBaHme” n “IlonHoe nporpaMmMmmnpoBaHue”.

"HacTuyHoe nporpaMMupoBaHue” He MO3BOMseT U3MEHWUTb KOAbl, BAUSAIOLLME HA METPOSIOrMi0 Npu BblYUCNEHUN
3Hepruu, To ectb Ko Tuna u Kopg Mporpammel.

B pexume “TlonHOro nporpaMmmupoBaHus” BO3MOXHO M3MEHUTb BCE MapameTpbl. [1lporpammmpoBaHMe BO3MOXHO
TONbKO MPU MUCMONb30BaHUKN kabenen gaHHbIX 66-99-097 unu 66-99-108, nnbo noBepoyvHoro kabens 66-99-372 nnm
66-99-373, npu 3TOM BCKpbIBaeTCcs 3aBoAckasi/moBepoyHas nnomba. lNMepen nporpaMMmpoBaHMEM HEOGXOAMMO
TakKkKe 03HAKOMUTBLCS C NpoLeaypamMm TECTUPOBAHMS U NMOBEPKMN.

N3meHnTb cepuiiHbIi HoMep NpUGopa HEBO3MOXHO — 3TO YHUKambHbIN MAeHTUdMKaTOp NpmMbopa Npu NPon3BoACTBeE.

"Mepexoa Ha ydeT Tennot/OxnaxaeHne” MOXHO OTKIIOYUTb B 3aBUCMMOCTM OT TMMNa nporpammMupyemoro npubopa.
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YactnyHoe/lonHoe
nporpaMMmpoBaHue

(PacluiMpeHHbIN)

dabds MULTICAL® 402
4 MoAHOE MporpaMMUpOEaHHE

Cepuitbiv Homep [IEENT

B
T T-F 11 1=

) L
Ko nporpamMmel
(N) (PF)

(DDD) E) (FF) (GG)
o oty |EEN 1N 1N [N (O EERN
1.2 [ N/A  (Maxc. 0)
Ed N /A WY E]

14.3.2 Bpewms / gata (basoBbif/PacluMpeHHbIN peXuMbl)

B 5TOM MEHI0 MOXHO cyuTaTb U HacTPOWUTb BCTPOEHHbIE Yacbl CHETYMKA BPYYHYIO UMK NyTeM nepegavvm BpeMeHM
MK, Ha koTopom 3anyweH METERTOOL.

14.3.3 Mopynu (PacluMpeHHbIN pPeXxum)
Mento “Mogynun” ncnonb3yetcsa ANS KoHUrypauunm Moaynen, ycTaHaBnMBaeMblX B MOAYIbHbBIA OTCEK cHeTYuKa .
Cwm. naparpad 11.4 - Mogynw.

14.3.4 TpepycTtaHoBKa 3Ha4yeHun VA / VB (PacluMpeHHbIN pexum)

30ecb BBOASATCS 3HAYeHUs perncTpoB Ana OByX OOMNONHUTENbHbLIX MMMNYJNbCHbIX BXOAOB, Kyda MNOAKMH4YalkTCA
CYETYUKN BOObl N ANTEKTPO3IHEPIUN.

14.3.5 TMeyvatb 3TUKeTKM (PacluMpeHHbIN pexum)

34ecb BO3MOXHO pacnevaTaTb 3TMKETKY cueTymka. Nepen aTUM HeobXoaMMO cuMTaTb NapamMeTpbl KOHUrypaumm
npubopa.

14.3.6 TMoBepka (PacluMpeHHbIN pexum)
Cwm. naparpad 14.3 Noeepka ¢ nomowbio METERTOOL HCW.

14.3.7 MapameTpbl NOBepPOYHOro obopyaoBaHusa (PacluMpeHHbIN peXxum)
Cwm. naparpad 14.3 lNoeepka ¢ nomowbio METERTOOL HCW.

14.3.8 KanubpoBka NnoBepo4HOro o6opynoBaHusi (PaclumpeHHbIN pexum)

CMm. naparpag 14.3 losepka ¢ nomowptdo METERTOOL HCW. Wcnonb3yetcda Ans CMeHbl UMUTUPYEMbIX
TemnepaTyp npu KanubpoBkKe.

14.3.9 CepTtucpmukar (PaclumpeHHbIN pexum)
34ecb MOXHO pacrnevartaTb cepTudmkaT KanmbpoBKu.

14.3.10 KannbpoBka aaTymka pacxoga (PacliMpeHHbIN pexnm)
Cwm. cekuuio 14.4.
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14.3.11 Copoc (PacluMpeHHbIN pexum)
Nmeetca 4 pexuma cbpoca: HopmanbHbIi cbpoc, cbpoc apxuBaTopa, MOMHbIM COpPOC M COpPOC CTaTUYECKMX
WHOKOOOB.

HopmanbHbiit cGpoc: Mponssoantcs pesepBHOe CoXpaHeHune AaHHbIX, BbIYMCNUTENb Nepe3anyckaeTcs C 3arpy3Kkom
napameTpoB Kodurypauumu.

BHumaHwme! NMpu Takom cOpoce HMKakne perncTpbl He copacbiBatoTCs.

Cbpoc apxuBatopa: ApxuBaTop BblUMCNIUTENS cOpacbiBaeTcs, BKIOYass rogoBOW, MOMECSYHbLIN, CYTOYHBLIA WU
4acoBOW apXuBbl, apX1Bbl MHAOKOOO0B U KOHpUrypaLummn.

MonHbIn copoc: CopackiBaloTCs BCe apXMBHbIE PETUCTPbI N PETMCTPbI KOMMEPYECKOTOo yyeTa.

Cbpoc ctaTnyeckux nHgokoaos: Ecnm cuetumk 3anporpammmnpoBaH ans “Py4Horo c6poca nHoKogoB, CTaTUHECKUI
nHMOKO ocTaeTcs Ha aucnnee npubopa 40 MOMeHTa ero cbpoca.

Mpun aTOM apxmB MHOKOAOB He cbpackiBaeTcs.

14.4 Hactpoukn METERTOOL HCW

B meHto “HacTponkn” MOXHO U3MeHUTb criefytoLlme napameTpbi:

Buibpars sakix

Dansk

14.4.1 WN3MeHUTb A3bIK
JocTynHbl 6 pasnuyHbIX A3bIKOB MHTepgerica nporpaMmbi:
Oatckmin, Hemeuxuin, AHrnuickun, OpaHuy3ckuin 1
Pycckui.

Ommeha

Hactpoiiku COM - nopra

14.4.2 Hactpouku COM-nopTa

BoamoxHo BbiGpatb COM-MOPT  BPY4YHYHO  BMECTO Kamstrup USE co
aBTOMaTUYeCKOro Bbibopa no ymonyaHumio.

Beoa

14.4.3 OOGHOBREHME NporpamMmbl Ll

B 3TOM MeH0 MOXHO 06HOBUTL Bepcuto METERTOOL,
ecnu oHa goctynHa Ha FTP-cepsepe Kamstrup.

B3EMOTD harns:

Ormena

14.4.4 OOGHoBRNeHue 6a3bl AaHHbIX
B atom MeHO MOXHO O06HOBUTH 6asy
OaHHbIXx  METERTOOL, ecnnm HoBasi
Bepcua pgoctynHa Ha  FTP-cepsepe
Kamstrup.
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14.4.5 Pe3epBHOe coxpaHeHUe U BOCCTaHOBJIEHMe 6a3 AaHHbIX

[aHHble 0 MoBepKkax M HacTPOMkM 0GOPYLOBAHUS MOXHO COXPaHUTb M BOCCTAHOBUTL C
MOMOLLbIO 3TOr0 MEHHO.

14.4.6 YctaHoBKa USB gpanBepa
C nomowwbio aTon kHonkn USB apanBep Onst ONTUYECKOW FOSIOBKM MOXHO YCTaHOBUTb

BPY4HYIO.
14.4.7 KHonka nomolyun
KoHTakT C NOMOLLIbIO 3TOM KHOMKW JAKTCS CChIMKU Ha CalT 1 NOYTOBbLIN Awmk Kamstrup.
BbixogHon Jor 30ecb MOXHO MOCMOTPEThL NocreAHne OENCTBUS, caefaHHble B NporpaMmme.

MHCprKLI,MSI nonb3oBartensa Ccbifka Ha MHCTPYKUMIO NOoJNb30OBaTesiA CHETHMKa Ha cante Kamstrup.

14.4.8 O nporpamme

Cnncok Bepcuii 1 Homepa peBusmi nporpammbl METERTOOL, a Takke noanporpamm, BKIO4Yasi UX TUMNOBblE
HoMepa 1 Homepa peBun3niA, A4ns Bcero nporpammHoro komnnekca METERTOOL HCW.

14.4.9 PaboTa
[Baxabl KIUKHUTE Ha CCbINKY UK UKOHKY ANs 3anycka nporpammbl.

Haxmute “INogkniounTb” 4Ns YCTAHOBKNU CBSA3M CO CHETYMKOM.

HaxmuTe “KoHdurypaums” anst Hayana paboTbl N0 NPOrpaMMMpPOBaHNI0 CHETHUKA.

[&) meTerTOOL HCW

”y CuvTtante TeKkyLLylO KOHUrypauuio

 — s HaXkaTMeM KHOMKM "HntaTtb cueTumnK’.
o o (o O

Beeaute Heobxoaumble U3MEHEHVS

KogoB Z HaXmuTe

"lMporpammumpoBatb” c Lernbto

nepegaTtb NSMeHeHNA B CHETHUK.

Ecnn  ucnonb3dyetca  uHTepdenc
USB, OH [omkeH ObiTb MNOAKMYEH
[0 3arnycka nporpammbl.
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14.5 Noeepka MULTICAL® 402 ¢ nomowbo METERTOOL HCW
14.5.1 O6wasa nHdopmauums

Onsa nosepkn MULTICAL® 402 TpebyeTcs nosepoYHoe o6opyaoBaHue 1 nogknoveHme k MK ana nepeaayn gaHHbIX
nosepku B nporpammy METERTOOLHCW.

14.5.2 ToBepo4HOe 06opynoBaHue

MoBepouHoe ob6opygoBaHWe, Hanpumep Tuna 66-99-372, wucnonb3yeTca ANs  NOBEPKU  BblYUCNIUTENS
MULTICAL®402. OcyluecTBnsieTca NoBepka KaHamnoB BbluMCIieHust aHepruin "E1” (66-99-372) n "E3" (66-99-373),
TecTupoBaHue BxogoB obbema "VA” n "VB.

PasHocTb TemnepaTyp mMmuTupyeTcs AN BXOOOB AaTyvkoB Temnepatyp "T1” u "T2”. [lyTem aBTOMHTEerpauum u
3aflaHusa 3TUX TemnepaTtyp cosfaetca 6asa Ans NOBEPKM KaHamna BblYMCREHUs1 3Heprun (cMm. naparpad 13.2.5
ABTOMHTErpaums).

O60pyﬂ,OBaHMe npeaHasHa4vyeHo Ond Mcnofib3oBaHUA B na6opaTopv|;|x, npoBoAdALMX NOBEPKY U TeCTupoBaHue
TEennoc4eT4nKoB, HO MOXET TaKXe NCNoNib30BaTbCA ANA TECTUPOBaAHUA pa6OTbI CYETHYMKOB Mpu 3KcnnyaTtauuni.

Mporpamma gnsa MK "METERTOOL HCW” tun 66-99-724 npepgHasHayeHa Onsi KOHUrypauum, TECTUPOBAHUSA U
MoBEpPKU.

MoBepoyHoe obopynoBaHue ans MULTICAL® 402 nmeeT uHTepgeiic USB (Tun 66-99-098) ¢ cooTBETCTBYHOLWUM
npanBepoM. [Mpm ycTaHoBKe ApaviBepa WHTepdenca cosgaetca “BupTyanbHbin COM nopt’, oToOpaxaeMbli
pononHutensHeiM COM noptom B nporpamme METERTOOL HCW. Tak kak BupTyanbHbin COM nopT cyllectsyeT
TONbKO TOrga, korga uHTepdenc nogknodeH, noBepodyHoe obopygoBaHue omkHO nogknodatbed K K go 3anycka
nporpaMmmbl "METERTOOL HCW”.

Kpome Toro, noBepoyHoe 06opyaoBaHMe NUTAeTCcs OT CETU Yepes NpunaraeMblii aganTtep nuTaHus.

.5/’“‘

\4
4

/" |
O

Kamstrup

\

C nomoLLbio MOBEPOYHOTO O60pyD,OBaHI/IF| He noBepsATCA TepMmonpeobpasoBaTenuy U JaTynK pacxoaa.

i
ery

MoeepoyHoe obopydoBaHME MMeeTCA [ABYX pasHblX Bepcuid Ans pasHbix TunoB MULTICAL® 402 u pasHbIX
NoBEPOYHbIX TOYEK NO TemnepaTtype.

66-99-372 T14[;C] T24[0°C] A®3[K]
CraHgapt (EN1434/MID) 80 po 3
Tun 402-W (2-npos. Pt500) 160 20 20
66-99-373 Tll[;C] T21[5°C] Ag 3[K]
Cranaapt (EN1434) . o 3
Tun 402-T (2-npos. Pt500) 5 20 15

3a gpyrmmu BapraHTamm o6opyaoBaHus (Tunbl M NOBEPOYHbIE TOYKM) obpaltanTechk Ha Kamstrup A/S.
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14.5.3 Pabota

MoBepoyHoe obopynoBaHune Tun 66-99-372 n 66-99-373 BhinomnHeHo B ctaHgapTHom kopnyce MULTICAL® n umeet
DbaTapeto, CoeaMHUTENbHYIO KONOAKY, OCHOBHYK MOBEPOYHYK NnaTy, MWKPOMPOLECCOP, KOHTPOJSIbHbIE pene u
NPeLn3NOHHbIE PE3NCTOPBI.

CBsA3b Mexay noBepoyHbiM obopynosaHnem n MULTICAL® 402 npounseoantcst Yepes 16-TM KOHTAKTHbIA TECTOBbIN
pasbem.

Mpu noBepke AaTyMKK TeMNepaTypbl AOMKHbI OTKMOYATLCA OT KNEMMHOM KOMNOAKW npubopa.

Bo Bpemsi TecTupoBaHuA BblUMCIUTENb NuTaeTca oT Gatapen. OcHOBHas MOBepouvHas nnaTa NuMTaeTcst yepes
npunaraembli ceteBor apantep 12 B DC. Mwukponpoueccop 3anyckaeT aBTOMHTEerpaumio, Temnepartypbl
UMUTUPYIOTCS C MOMOLLIbIO BCTPOEHHbIX NPELU3NOHHBLIX PEe3UCTOPOB, NEPEKMOYEeHNe MeXAy HUMU MPOU3BOASATCS
KOHTPOIbHbLIMW pere no KoMaHae MuKpornpoLieccopa.

[Mocne 3aBepLleHUs TecTa KOMMNbIOTEP CUYMTbIBAET BCE PErUCTPbl BblYUCIUTENS U CpaBHMBAET UX 3Ha4yeHus C
BblYNCTEHHBIMU 3HAYEHNAMMW.

PesynbTatbl KannbpoBKkM B MpoLEHTax Afsl KaXOoW TeCTOBOW TOYKM MOryT coxpaHatbes B MK ¢ npuBsA3kon K
cepuiiHoMy Homepy Tectupyemoro MULTICAL® 402 ansa pacrnedaTky cepTudukaTa KanmopoBK.

14.5.4 TMapameTpbl NOBEPOYHOro o60pyaoBaHuA

Mpn nepBom nogknioveHun METERTOOL HCW k noBepoyHOoMy o060pyooBaHMO HEOOXOOUMO BHECTU psig
KannbpoBo4YHbLIX NapameTpoB B nyHkTe “Verification” meHto “Settings” B nporpamme METERTOOL. KannbpoBouyHbie
napameTpbl 3anncaHbl B 3NIEKTPOHHYIO NaMATb NOBEPOYHOro 060pyaoBaHNS (@ Takke npunararTcsa K YCTPOMCTBY B
BuOe ceptucmkata kannbposku). [Ons 3aHeceHus napamMeTpoB KannbpoBKM M3 MOBEPOYHOro obopydoBaHus B
nporpammy BelibepuTe "Verification” 3 meHto "Settings” n Haxxmute "Read”.

MapamepTbl kKanMBpPOBKM TeNepb cunTaroTcs 1 3aHecyTcs B nporpammy METERTOOL HCW.

KannbpoBoyHble napameTpbl obopyaoBaHMs M Te Xe napameTpbl B NamsTV NporpaMmbl CPaBHUBAKTCHA OPYr C
OPYrOM KaxKabIi pa3 npv NOAKIKYEHNM MOBEPOYHOrO 06opyaoBaHMs Anis TOro, YTobbl 06ecneyYnTb UX akTyanbHOCTb
B Clny4ae, ecnvM napameTpbl OblnM OOHOBMEHbI B MOBEPOYHOM 06OpyaoBaHMWM. JTO MOXET MPOM3ONTU Mocre
KannbpoBKku noBepo4yHOro obopyaoBaHusa. OOHOBNEHNE KanNMOPOBOYHLIX NapamMeTpoB MPOM3BOAUTCS U3MEHEHMEM
3TUX NapameTpoB B nporpamme METERTOOL 1 nocneaytoLlen 3annucbio napaMmeTpoB B Namstb obopyaoBaHus. C
Lenblo UCKIIOYUTb HenpegHaMepPEHHOE N3MEHEHME KannbpOBOYHbBIX MApaMeTpoB WX 3anucChb 3alluLLieHa naposiem,
KOTOPbIN MOXHO Nony4ntb Ha Kamstrup A/S.

MapameTpbl kanubpoBku BkNYalT B ceba [aHHble O TECTOBbIX TOYKax, AOMYCTUMbIX MNOrPELLUHOCTSX,
HeonpeaeneHHOCTH, TeMnepaType OKpyXKatlLwen cpeabl (PUKCUPOBAHHOE 3HAYEHUE) M KONMMYECTBE MHTEerpauun 3a
oavH TecT. [locne BBoAa KanMOPOBOYHbLIX MapaMeTpoB MporpaMMa aBTOMATUYECKU BbIYUCIISET WCTUHHbLIN
koadhcpuumeHT k no dhopmyne n3 EN 1434 n OIML R75:2002.

@ METERTOOL HCW (@) Eo

CueTunK
MULTICAL® 402 (PaclumpeHnHbin) +* TMoAKAIOuMTE HOBLIA CUETUMK

wkn CueTuMKa | Tecrep

Cepuiinbi Howep:

1a 2R 3a

Mpeaycrai. nok-ua VAVB

Mevars skerkn 5. J' (21520 [0

Tectuposanme

i : 2 < » EE G

Tecrontie ToukH
1afnon 1aTobp 2sTnos 2ATobp 3aTnon  3-ATobp

Peaaxtuposats Yurars
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14.5.5 TloBepka
OKHO NOBEPKN OTKPOETCS HaXXaTUeM KHOMKK “TecTupoBaHune”.

(=] MeTERTOOL HCW

TTEUATE ITHRETIN

Tectuposihme

Haxmute Ha "CTapT TecTupoBaHusa” Ans 3anycka Tecta/noBepku.

lMocne 3aBeplueHUs TecTa Ha Aucnnee 0T06pa3F|TCF| pe3ynbTaTbl.

Ecnn pe3ynbTaTt npuemMnem,

HaXMmute

“CoxpaHuTb”. Pesynbtat 3aHecetcd B 0a3y [aHHbIX C CEPUHbIM HOMEPOM BbluMcnuTens. Bo3amoxHo 3anucaTb

HECKOJIbKO pe3ynbTaToB TECTOB OZHOIO M TOTO Xe BblMUCIUTENs 6e3 nepesanucy npeablayLmnx pesysbTaTos.

14.5.6 CepTucmkart KannbépoBKU

Ecnn Heobxogmmo pacnevataTb cepTudukaT KanmbpoBKM C COXPaAHEHHbIMW pe3ynbTaTaMmyu TecTa, HaXMuTe
“Ceptudomkat”. Pe3ynbrat Tecta/moBepkM MOXHO Jaree HamTu No CEpUNHOMY HOMEpY, Aarnee MOXHO HanedaTaTb

cepTudukar.

METERTOOL HCW

MULTICAL® 402 (PacwumpeHHbii)
CTHKM CHETURKS | CoapaTh cepTUdMKAT

ABOHeHT

Orcanvbposan o (EROLIN

Mowck

Kanubpoexa
Meuars

Ceprugukar

Hactpoiika pacxofomepa Bpews

(@) ]

Cuerumk

+* lMonxnroumTe HOBLIA CHETUMK
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14.6 KanubpoBKa aaT4uKka pacxoaa
14.6.1 O6waa nHdopmauus

Ecnn npu noBepke HeobGXoOAMMO HaCTpoOUTb/OTKanNMOpoBaTb [aTyYMK pacxoda, 3TO MOXHO Ccaenatb B MEH
“HacTtporika pacxogomepa”. 3Ta (OyHKUMS 3aluMlieHa naporieMm, KOTOpbI MOXHO nony4uTb Ha Kamstrup A/S.
Mopakntoverne ans cesasun MK ¢ MULTICAL® 402 mMoxeT NpousBoAnUTbLCS Yepe3 UHTepdenCHbIN kabenb (CM. HUXe)
U noBepo4vHoe obopyaoBaHue.

14.6.2 WHTepdenc
MoxHoO ncnonb3oBaTth cneaytoLine NHTepencoI:

TMn 66-99-108 Sub 9 paszvem ana Com nopta NK 1 10-kOHTaKTHbIN pazbeM Ans cHeTynKa
Tmn 66-99-097 USB pasbem ans MK 1 10-koHTaKTHbIM pa3beM N9 cHeTumKa

BHumaHue! lNpu nogkntoveHun umHTepdperica HapyllaeTcsl 3aBofckasi/moBepoyvHas nromba cdetyumka. [Moatomy
nocrie KannbpoBku [ormkHa ObITb NpoBefeHa noBepka M MAoMGupoBaHMe (B COOTBETCTBMM C HaLMOHaIbHbIMU
npasunaMmy NpoBeaeHns MOBEPKM).

14.6.3 TMMpumeHeHune

Mepen kanubpoBKoW OaTyMka pacxoga HeobXoaumo YGeauTbCs, YTO OH HopMarbHO paboTaeT Ha MPOSIMBHOM
cTeHAe, Ha KOTOPOM OH YCTaHOBIIEH.

Ecnn XapakTepuCctnkmn gatymkKa pacxoaa HeobxoaMMO u3MeHUTb Bonee, Yem Ha HECKOMbKO NpoLEeHTOB, CKopee
BCero, AaTt4ynkK pacxona HencnpaBseH n B 3TOM crniy4vyae Heobxogmmo YCTPaHUTb NPUYNHY HEUCNPABHOCTW.

14.6.4 HacTtpomka paTuuka pacxoaa

OTkponTte "HacTpowika pacxogomepa’:

[ meTerToOL HEW

"YuTtatb 13 cyeTymKa”:
CuntbiBaHME XapaKTEpPUCTMK AaTymKa pacxona

TpebyemMble KOPPEKTUPOBKM B AuanasoHax (i, 0.1Xxgp U Qo MOXHO BBecTM B nonsx "Koppekuus
XapakTepucTukn pacxona”.

“3anucaTtb B cHETUYUK':

3anucb KOPPEKTNPOBOK B NOOKITHOYEHHbIN CHETUMK

Mpumep: JaTtumk pacxoga MULTICAL®402 umeeT cnegytowmne napameTpbl NPy NOBEPKE:
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1% ot gp: +1.1%
10% ot gp: +0.3%
100% ot qp: -0.1%

C uenbio KOPPEKTUPOBKM NOrpeLlllHOCTK BBEAUTE Cneayrune 3Ha4yeHnsa:

1% ot gp: -1.1%
10% ot gp: -0.3%
100% ot qp: +0.1%

KoppektupoBku bonee, yem +/-5% He pekoMeHAyHTCs, Tak Kak MOryT ObiTb Bbl3BaHbl HEMCNPABHOCTBIO AaTyuka
pacxopa.

lMocne HacTpovikK gaTymK pacxoda HeobxoaumMo TeCTUPOBATL/MOBEPUTL M ONJSTIOMOMpPOBATh.

BHumaHue! Heobxognmo cobnogate HaunoHarnbHble NpaBuna NpoBe4eHUs MOBEPKN.
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14.7 LogView HCW

14.7.1 BBeaeHune n ycraHoBKa

"BeepeHune”, "UnTepcenc” n "YcraHoBka” onucaHel B naparpage 14.1 Besegenne METERTOOL HCW, Tak kak aTtn
NyHKTbI 4ns 06enx nporpaMm O4MHAKOBHI.

14.7.2 O6was nHdopmauus

"LogView HCW” (Homep Ansa 3akasa 6699-725) ncrnonbayeTcsa AN CYUTbIBAHUSA apXvMBOB Bbluncnutens MULTICAL®
402 1 cunTbIBaHMS MOKa3aHW Yepe3 MHTepBasbl BpeMeHW. CuuTbiBaemble AaHHble MOXHO WCMOSb30BaTh A1
aHanu3a paboTbl U ANArHOCTUKM HEUCTNPABHOCTEN CUCTEM OTOMNNEHUS. [aHHble MOXHO BbIBECTU B BMAe Tabnuu u
rpacmkoB, Tabnuubl MOXHO 3kcnopTupoBaTth B "Microsoft Office Excel”.

[ns npocmMoTpa nmerLwmxcs apxmeaTtopoB cM. naparpad 7.10 Apxumsbl.
14.7.3 ApxuB "Log"

BbiGepuTe Tpebyemyto yHKUUIO CHUTBIBAHUS.

LogView HCW

OyHKLUMA cunTbiBaHMa Yepe3 wuHTepBan (Interval Data)
no3BonseT 4uTaTbh Tekylue nokaszaHus MULTICAL® 402 c
BblIOUpaeMbimM MHTeBanom ot 1 go 1440 MyHyT 1 BelGMpaeMbim
KonmyecTBoM 3anpocos oT 1 o 9999 pas.

Ong  cunTbiBaHMs "Tekywwmx" MOKasaHUW cYeTyYMKa HYXHO
BblOpaTb nHTEpBan 1 u kon-so 1. Takum obpasom nporpamma
npovnsBefeT OQHOKPaTHOE CYUTbIBaHME.

CyTouHbinn (Daily Data), MecsyHbin (Monthly Data) n NogoBon
(Yearly Data) apxvBbl cunTbiBaloTcs n3 MULTICAL® 402 c
BbIOOpPOM nepuoga BpeMeHU U TpebyeMbiX 3Ha4YEHU.

Apxus NHdbokogoe (Info Data) conepxut nocnegHue 50 cobbituii c6oeBs MULTICAL® 402, kaxgoe cobbiTne nMmeeT
OTMETKY AaTbl BO3HUKHOBEHMS M UHGO Koa cOos.

14.7.1 KHonka MomoLub

KoHTakT KHonka gaeT CCblIfiky Ha MOYTOBLIN ALWMK 1 canT Kamstrup.

)KypHan OTa (byHKLI,MFl No3BOJIAET MOCMOTPETb BCE NnocriegHne OencTems B nporpamMmme.

MHCprKLIMﬂ nonb3oBatena Ccbinka Ha MHCTPYKUMIO NOoNb3oBaTenda cHeTHnKa Ha cante Kamstrup.

14.7.2 KHonka O lNMporpamme

Cnncok Bepcun U pPeBU3MA  MporpaMmMbl  MpOrpamMmbi
LogView, ee KOMMOHEHTOB, a TakKKe KOMMOHEHTOB BCEro
nporpamMmmHoro komnnekca LogView HCW. O nparpssnts Logiise HOW

(@) Logview Hew
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14.7.3 Pabota

OBaxabl KNUKHUTE Ha WKOHKY “LogView HCW” pgnsa 3anycka nporpamMmbl U BbibepuTe Tpebyemyro QyHKLMIO
CUNTbIBAHUS AaHHbIX.

NpeHTudukaums cuetumka! KnmukHnte “nogknioumnTb cHEeTYMK ” (connect to meter).

"CyTOYHbIV apXxmB” UCMONb3YETCH B KA4YeCTBe Npumepa:

(] Logview How

Bbibop nepuopa
[aHHbIX 0T/A0

Haxmute OkenopTt
"Yutat” ansa CUYUTAHHbIX/
3anpoca y 3arpyxeHHbIX
cyeTymMKa naHHbIX B Excel
HY>HbIX JaHHbIX

Bbibop Brnaa
Wnu 3arpysute JaHHbBIX -
[aHHble Tabnuua
CoxpaHeHve BeiGop
CUUTAHHBIX TpebyeMbix
AaHHbIX B dhaiin pervcTpos

cyeTymka

BbibepuTe Tpebyemble perucTpbl cHETUMKA OTMETMB FrafioyKol None 3a HasBaHWeM perucTpa. Ons cuntbiBaHMS BCex
perncTpoB HaxxmuTe "BbibpaTth Bce” ans Bbibopa BCeX perncTpos.

Korga cunTbiBaHME OaHHbIX 3aKOHYEHO, CHUTAHHbIE BEMUYMHBI MOXHO COXPaHUTb C NOMOLLUBbIO KHOMKK “COXpaHI/ITb".
Mbl pekomMmeHayeM COXpaHATb OaHHbIe, 4YTOObI MX MOXHO BbINo OTKPbITb N03Hee OnAa aHanumaa.

BenuuuHel MOXHO BbIBECTM B Buae rpadukoB wunu Tabnuubl ¢ nomolbi kHonkn “Tpadumk’/"Tabnuua”
(nepekrntoveHue).

[ns HoBoro 3anpoca Bbl6€pI/ITe HOBBbIW nepvoa AaHHbIX N HOBbIN H360p pPerncTpos. Ecnu pes3ynbTaTthbl NocrneaHero
CUYUTbIBAHUSA He ObInn COXpaHeHbl, NporpamMmMa cnpocuT, He XOTUTE J11 Bbl cAenaTb 3TO.

[ LogView How

Tabnuubl MOXHO  3KCMopTUpoBaTb B
"Windows Office Excel” unu pacnevataTtb.

Ecnn HyxHO wu3MeHWTb MacwTab, Ans G
npubnmwxkeHns ucnonb3ynTte (+), Ans ~
oTAaneHus ucnonb3ynte (-) Ha ocax
KoopauHar.

Ctpenkn (TN—<«) Ha ocsx koopauHaT
NCNONb3yITCA NS MaHEeBPUPOBaHNA B
obnacTu rpadukos.
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15 CepTtudukauymsa

15.1 CepTtudcukaTtbl yTBEPXKAEHUA TUNA CPeACTB U3MEPEHUN

MULTICAL® 402 yteepxaeH kak Tun CU B cooTBeTcTBUM C TpeGosaHuammn MID Ha ocHoBe prEN 1434-4:2009.

MULTICAL® 402 nmeeT cepTUdUKAT yTBEPXKOEHMSA TUNA CYETUNKOB OXNaXKOAEHUA Ha ocHoBaHuM PTB K7.2.

15.2 [OupeKkTuBa no usmeputeribHOMy ob6opyaoBaHUIO

MULTICAL® 402 moxeT noctaBnsATbcsl ¢ MapkupoBkon cornacHo MID (2004/22/EC), co cneaytlowmmm HoMepamu
cepTndnKaToB:

Mogyne B: DK-0200-MI1004-013
Mogyne D: DK-0200-MIQA-001
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Declaration of Conformity

Overensstemmelseserklzering
Déclaration de conformité
Konformitatserkldrung
Deklaracja Zgodnosci
Declaracion de conformidad
Declaratie de conformitate
Athilstibas deklardcija

We Kamstrup A/S declare under our sole responsibility that the product(s):
Vi Industrive] 28, Stilling erklaerer under eneansvar, at produkt{erne):
NQUS DK-8660 Skanderborg déclarons sous notre responsabilité que lefles produit{s):
H'r Denmark erkldren in alleiniger Verantwortung, dass/die Produkt{e):
Ngsotros Tel: +45 8993 10 00 Deklarujemy z petng odpowiedzialnoscia, ze produkt(y):
MNoi Declaramos, bajo responsabilidad propia gue el/los producto
Mes declaram pe proprie raspundere ca produsul/produsele:
ar pilnu misu atbildibu apliecinam, ka produkts(-i}:
Instrument Type Type No.: Classes Type Approval Ref.:
Heat Meter MULTICAL® 402 402-v, 402-W, 402-T DK-0200-M1004-013
Heat Meter MULTICAL® 302 302-T Cl2/3,E1,M1,M2 DK-0200-M1004-031
Temperature PL and DS &65-00-0A/B/C/D M1 DK-0200-M1004-002
Sensors 66-00-0F/G DK-0200-MI1004-036
65-00-0L/M/N/P
66-00-003/4
65-56-4
Flow Sensor ULTRAFLOW® 65-S/R/T €13, M1, E1 DK-0200-M1004-003
qp 0.6...400 m3/h
Flow Sensor ULTRAFLOW® 65-S/R/T Cl2/3, M1, E1 DK-0200-M1004-003
gp 0.6..40 m3/h
and gp 150...400 m3/h
Calculator MULTICAL® 601 67-A/B/C/D M1, EL/E2 DK-0200-M1004-004
MULTICAL® 601+ 67-E M1, EL/E2 DK-0200-M1004-004
MULTICAL® 602 602-A/B/C/D M1, EL/E2 DK-0200-M1004-020
MULTICAL® 6L2 6L2-F M1, E1/E2 DK-0200-M1004-020
SVM 56 S6-A/B/C/D M1, E1/E2 DK-0200-M1004-020
MULTICAL® 801 67-F/G/K/L M1, E1/E2 DK-0200-MI1004-009
Flow Sensor ULTRAFLOW® 54/34 65-5/65-3 cl2/3 DK-0200-M1004-008
qp 0.6...100 m3/h M1, E1/E2
qp 150...1000 m3/h M1/M2, E1/E2
| ULTRAFLOW® 54 65-5 | M1/M2, EL/E2 DK-0200-M1004-033
MULTICAL® 21 021 Cl2, M1, ELfE2 DK-0200-MI001-015
Weter Meter MULTICAL® 62 62-2 €12, M1, E1, B DK-0200-MI001-016
flowlQ® 2101 021 Cl2, M1, EL/E2 DK-0200-MI001-015
flowlQ* 3100 031 Cl2, M1, EL/E2 DK-0200-MI001-017

athilst L direktivy prasbam;

sont conforme(s) aux exigences de la/des directives:

it den Arforderungen der Rickelinie(nh kemferm ist/sngd

55 zpodne 2 wymageniami nastgpuigoych dyrektyw:

esfson conformes con kos requerimientos de 1as siguintes directivas:

estafsunt in conformitate cu cerintale urmatoarelor directive:

are in conformity with the requirerments of the following directives:

erioverensstemmelse med kravere i fplgende direktiver:

Measuring Instrument Directive
EMC Directive

VD Directive

PE-Directive {Pressure)

RETTE

RoHS Il Directive

Date: 2016/01/28 Sign.:

2004/22/EC, Module D
2004,/108/EC
2006/95/EC

97/23/EC, Module Al

Motified Body, Module D Certificate:
Force Certification A/S

EC Notified Bady nr. 0200
Park Alle 345, 2605 Brongdb

1999/5/EC Denmark a/
2011/65/EU IR L &7
Viggo Andersen
Quality Assurance Manager
SR1E.-080,Kev.: ABL, Kamstrup ASS, DKEBBD Skanderberg, Denmark
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MULTICAL® 402

16 OnarHocTuka

KoHcTpykuma MULTICAL® 402 obGecneuvBaeT ObICTPbIi U MPOCTOM MOHTaX, a Takke [OONTOBPEMEHHYH |
Be3oTKasHyto paboTy y notpebuTtenen Tenna.

Ecnn npu 3kcnnyataunmm cHeT4ynka BCe Xe BO3HUKHYT I'IpO6J'IeMbI, npuBeaeHHaa HUxe Tabnuua onpepeneHuna
HeI/ICI'IpaBHOCTeIZ NOMOXeET BaM BbIACHUTb BO3MOXXHYH NMPUYNHY.

Mpn HEOBXOAMMOCTN PEMOHTA, Mbl PEKOMEHAYEM OrPaHMYUTLCS TONbKO CaMOCTOSATENBHOW 3aMEHON TakuMxX YacTen
cyeTymka, kak Oartapesi, TepmonpeobpasoBaTenu uM Moaynm CBs3M. B KayecTBe anbTepHATUBHOIO peLUEHUs
BO3MOXHa 3aMeHa cyeT4uka B cbope.

OcTanbHble BMabl PeMOHTa MOTyT NPOU3BOAUTLCS TONMbKo Kamstrup A/S.

I'Iepe,q TEéM, KaK OTMNnpaBUTb CHETYUK B PEMOHT UJIM Ha MPOBEPKY, PEKOMeHOyeTCA, NoJib3yACb HM)KerMBOﬂMMOVI

Tabnuuen, BbISICHUTb BO3MOXHYH Npn4nHy BO3HNKHOBEHUA ﬂpOGJ’IeMbIZ

lNMposiBNeHne HeucnpaBHOCTU

Bo3moxHasa npuynHa

Mpepnaraemblie AencTBUA

He paboTaeT gucnnen
(nyctoe Tabno)

OcyTCcTBYET NUTaHME.

3ameHuTe 6atapeto unu
npoBepbTe HanpshkeHne ceTu. -
Ectb nn 3,6 B DC Ha pa3sbeme
nuTaHna?

He npousBoauTcs HakonneHus
3Heprum (Hanpumep MBTY) 1
obbema (m?)

Cuutante kog “INFO” Ha aucnnee.

MNpoBepbTe Hannune c6osi, Ha
KOTOpOe yka3biBaeT MHOKOA.
(Cm. Paspen 7.8)

Ecnn “INFO”" =0 =

MpoBepbTe, COOTBETCTBYET NN
HanpaeneHune NoToka
TEnnoHocuUTens cTpenke Ha
pacxogomepe

Ecrn “INFO”" =4, 8 unn 12 =

lMpoBepbTe MCNPABHOCTb
AaTynkoB TemnepaTypsbl. [pu
Hannuun gedekta nponsseanTe
3amMeHy KOMMIekTa.

MponsBoanTCcs HakonneHme
obbema (m3), HO He npoucxoanT
HaKoMeHUs1 3Heprun (Hanpumep
MBTy).

JaTtumkm TemnepaTtypbl B
TpybonpoBogax nogayn n odpatku
nepenyTaHbl MECTaMK B CUCTEME
WK NPpU NOAKIIOYEHNN

YcTtaHoBUTE JaTtynku B
COOTBETCTBUN C MAPKNPOBKOW U
CXEMOW MOHTaxa.

Touka nepeknoyeHns mexay
pexvmamMmm namepeHus Tenna u
oxnaxaeHust Onc
CKOHUrypupoBaHa Ha HU3Koe
3Ha4yeHune

lMepekoHUrypupymnTe Onc Ha
noaxodsiliee 3HavyeHue, unm xe
Kak 6nc 180°C, B pesynbTaTe
yero aTa yHKuns byaget
OTKMOYeHa

HekoppekTHoe nokasaHue
Temneparypbl

HedekTHbI gaTynk TemnepaTypbl

HenpaBnnbHbIN MOHTaX

3amMeHnTEe KOMMNNEKT OAaTUNKOB.

I'Iposepre YCTaHOBKY aTHYMKOB

3aHWXeHHble NokasaHus
TemnepaTypbl UK CIIMLLKOM Manble
3Ha4YeHus sHepruu (Hanpumep
MBTu)

lMnoxon KoHTaKT YYyBCTBUTEITbHbIX
AnNeMeHTOB C TennoHocuTenem

PaccenBaHue Tenna

MnNb3bl 4aTYNKOB CIIULLKOM
KOPOTKMne

OI'IyCTI/ITe 0aT4yUKM K CaMmoOMy OHY
'Mnb3

Tennounsonupynte runb3abl

3ameHuTe Ha rMnb3bl bonbLUeN
ONUHBI
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MULTICAL® 402

17 YTnnusauus

Kamstrup A/S ceptudmumpoBaH B cootBetctBuM ¢ ISO 14001 u Besge rae BO3MOXHO, B COOTBETCTBUM C
3KONOrMYECKON MOMUTUKOW, Mbl NPUMEHSIEM MaTepuarbl, KoTopble MOryT ObiTb nepepaboTaHbl 6e3 okasaHust
BpeAHOro BO34ENCTBMS Ha OKpY)XaloLLyto cpeay.

C asrycta 2005 r. cyeTuukuM TenmnoBon 3Heprum Kamstrup umerot

MapKMpPOB-Ky

cooTBEeTCTBMM C ﬂ,l/lpeKTI/IBOVI

ctaHgapTom EN 504109.

[
oTXO0fpbl.

YTunusauuna

2002/96/EQC un

MapKMpOBKa MnMeeT Luenbto MH(*)OpMI/IpOBaTb O TOM, 4YTO CHET4YUKU
TEnnoBow 3Heprmm He OOJDKHbl YTUNN3npoBaTbCA

Kak O0OblYHble

Kamstrup A/S npepnaraet, B COOTBETCTBUW C MNpeaBapuTerbHbIM [OrOBOPOM, YTMNM3MpoBaTb OTpaboTasluve
cyeTunkn MULTICAL® 402 akonornyeckn 6esonacHbiM o6pa3om. ATo GecnnaTtHo AN 3akasyuka, KoTopblid, 0gHaKo,
onnadvvBaeT nepeBo3ky Ha Kamstrup A/S unu 6nvxaniunim akkpeauToBaHHbIN Ha YTUNN3aLUMIO MYHKT.

Mepen oTnpaBKoW cyeTuYMKkM pa3bupaloT Ha COCTaBHbIE YacTW, KaK YKasaHOo Hwke, NS UX pas3fdenbHon yTunmsaumm
Ha cepTUUUMPOBaHHLIX AN 3TMX Lenein npeanpusatuax. Hegonyctumo noaeepraTe Gatapen MexaHWUYecKUM
BO34eicTBMAM NGO 3aKopadnBaTh BbIBOALI 6aTapen npyu TpaHCNOPTUPOBKE.

HanmeHoBaHune

MaTepuanbi

PekomMeHAayeMbI cnocob
yTUnusaumm

JlutneBble 6atapen 2 wTt. AA

Jlntnin n Tnonxnopug B 2 wt. AA-
3MEMEHTOB:

okono 2x 0,7 r nutusa

YTBEpXXAeHHbIN MeToA
yTUnu3auum nutneBeix 6atapen

BcTpoeHHas nutuesas 6atapes D-
3nemMeHT

Jutun n Tnonxnopug >UN 3090< D-
3nemMeHT: okono 4,5 r nutus

YTBEepXXAEHHbIN MeToq
yTUnu3auum nutneBebix 6atapen

MeyaTHble nnatel MULTICAL® 402
(6e3 XK gucnnes)

AnokcmnammHaTt ¢ MeaHbIM NOKpbITUEM,
HanaAaHHble KOMMOHEHTbI

M3BneyeHne meTannos 13 ioma
neyvyaTHbIX nnaTt

YKngkokpuctannuyeckui gucnnen

CTekro un xnakme KpucTtannbl

YTBEPXAEHHbINA cnocob
nepepaboTtku XKW

Kabenu k pacxofiomepy 1 fatyvkam

Menb ¢ CUNMKOHOBOW 060O0YKOM

MepepaboTka kabenen

Mpo3payHas BepXxHsist KpbiLka

MonvkapboHaTt

MepepaboTka unm cxuraHne
nrnactmacc

Jloxxe neyatHom nnatbl U
NpUCOEaNHUTENBHOE OCHOBaHNE

ABS ¢ ynnotHeHusimn 13
TepMonnacTuyecKkoro anacromepa

MepepaboTka unm cxuraHne
nnactmacc

CTeHHOW Kpenéx

MonwvkapboHaT + 20% cTeknonnacTuka

MepepaboTka unu cxuraHve
nnacTMacc

Kopnyc cyeTumka

KpenexHasa nnuta

MpeobpasoBaTens/pednekTopsl

>84% a-naTtyHb/KpacHas natyHb unm
Hepxagetowas ctanb, apT. Ne 1.408

< 15% crtanb (Ct1 37)

< 1% Hepx. cTans

MepepaboTka MeTannos

YnakoBka

OKOMOrM4eckn YNCTbIV KapTOH

MepepaboTka kapToHa

YnakoBka

[NeHonnacT

MepepaboTka neHononucTupona

Bonpockl B OTHOLLEHUM 3KOSOTUK HarnpaensnTe No creaytolemy agpecy:

Kamstrup A/S
Att.: Quality and environmental dept.
Fax.: +45 8993 10 01
info@kamstrup.dk
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MULTICAL® 402

18 [lokymeHTauus

OdaTtckun 3. AHrn. a3. Hemeukun s3. | Pycckun s3.
TexHunyeckoe onucaHune 5512-741 5512-742 5512-743 5512-744
Bpovutopa 5810-724 5810-725 5810-726 5810-731
PykoBOACTBO MO MOHTaXy M dKCnnyaTaumm 5512-771 5512-772 5512-773 5512-774
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