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1 OOLee onucaHue

MULTICAL® 402 npeactaBnsieT cobomn CTaTUHECKU YNbTPa3ByKOBOW CUETUMK AN M3MEPEHWsI TENSoBON 3HEpriu,
3HEpPrUM oxnaxgeHuss unnm KOMOMHUPOBAHHOIO U3MEPEHWUs TEMSIOBOW JHEprum 1 aHeprum oxnaxgeHus. CyeTynk
npegHasHayeH Ons U3MEpPEeHUs 3Hepruu B MoObIX 3aKkpbITbiX CUCTEMax TennocHabXeHus ¢ BOOOW B KayecTBe
3HEeproHocuTens.

B cootseTcTBuUM ¢ EN 1434 Tennocyetumk MULTICAL® 402 cuntaeTtcs rmbpuaHbLIM, KOMAAKTHLIM NPMBOpoM yuyeTa ¢
HepasgendeMmbiMu BblYMCIUTENEM M npeobpasoBaTeneMm pacxoga. Ha npaktuke 37O 03HayaeT, YTO MPOTOYHas
YacTb (OaT4MK pacxoda) v BbIMUCIUTENb HE NoAnexaT OTCOeAMHEHWIO OpYyr OT Apyra.

Ecnun patumnk pacxoaa un BblHUCITINTETb 6y,EI,yT OTCOeQUMHEeHbI apyr OT gpyra un NIomMObI, TaKUM 06p630M, HapyLlleHbl,
CHETHUK HE MOXKET CHUTATLCA NPUroAHbIM O KOMMEPYeCKOoro y4vyera. Kpome TOro, npekpawlaeTca rapaHTua 3asoaa-
N3roTtoBuUTenNA.

MULTICAL® 402 ncnonb3ayeT ynbTpasByKoOBON NPUHLIMM M3MEPEHWS, CIeLMani3anpoBaHHbIe MHTerpanbHbIe CXeMbl 1
MUWKPOMNPOLIECCOPHYIO TEXHOMOMM. Bece nameputensHble N BbIMUCIUTENbHBLIE LIENW COOpaHbl HA OL4HOW NeYaTHOM
nnarte, 4YTo Aenaet Npmbop OAHOBPEMEHHO KOMMAKTHbLIM, TOYHbIM U HAAEXHbIM.

BbluncneHne o6GbemMHOro pacxoda NpPou3BOAUTCA METOAOM M3MEepPeHVsl pPasHOCTU BPeMEHW MPOXOXKAEHMUS!
yNbTPa3BYKOBbIX CUrHaroB, MOCbINaemMblX B [OBYX HanpaBneHusix, u obecrneymBaeT BbICOKYI0 TOYHOCTb MU
[JONroBpeEMEHHYI0 CTabUNbHOCTb M3MepeHuid. [1Ba ynbTpasByKOBbIX NpuemonepenaTyvka nockinalT Apyr Opyry
CUrHarbl OQHOBPEMEHHO, MO HamnpaBfeHUo NOoToKa M NPOTUB Hero. CurHanm, ABMKYLMIACA B HanpaBlieHUM MoToKa,
JocTuraeT MPOTMBOMOMOXHOIO AaTyvMka MepBbiM, W MO PasHOCTM BO BPEMEHM MONyYeHUss OBYX CUrHanoB
BbIYMCIISIETCS] CKOPOCTb MOTOKA M 3aTeéM 06beMHbIN pacxog,.

ViamepeHns TemnepaTypbl B nogawowem m obpaTHoMm TpybonpoBogax MpPOM3BOAATCA MpU MOMOLUM TLlATeNbHO
nogobpaHHbIX B napy npeobpasosatenen Pt500 nnm Pt100 B cooTBETCTBUM C

EN 60751. MULTICAL® 402 moxeT BbiTb NOCTaBneH C KOMNMeKkTom npeobpasosateneii Pt500, nn6o ¢ KOpOTKMU
AaTyMKaMu nNpsiMoro norpyxeHuns B cooTB. ¢ EN 1434-2, nnbo patumkamu Ons yCTaHOBKM B runb3e @5,8 mm,
COBMECTUMbIMU C rMnb3amn Kamstrup 13 Hep>xaBetoLLen cTanm.

[Moka3 3Ha4YeHWn HaKOMMEHHOro mtora MNOTPebrneHHOW TEMnOBOW 3JHEpPrum W/UMM SHEpPrum OXNaXAeHUs MOXeT
npoussoamnTecs B kBT, MBTyY, 'k unu kan, B Buge cemu 3Havawmx undp v ykasaHua eguHnlbl namepeHus. Mpu
paspaboTke gucnnes 6bino obpalweHo ocoboe BHMUMaHME Ha obecneveHwe JOoNroro cpoka CrnyXObl M BbICOKOM
KOHTPacTHOCTV B OONbLLIOM TeMNepaTypHOM AManasoHe.

Oucnneir moxeT oTobpaxaTb pacxop TEenfioHOCMTENs HapacTalwWmMMm WTOrOM, CYETYMK YacoB JKChiyaTauuw,
TeKylLMe 3Ha4YeHUs TemnepaTypbl I MTHOBEHHbIE 3HaYeHns pacxoaa U mouHocty. [Janee, MULTICAL® 402 moxHo
CKOH(UrypmMpoBaTb AMA NOKa3a rofoBbiIX M MOMECAYHbIX ApPXMBOB, OAHHbIX Ha AaTy oTyeTa, Haubonbliero u
HaVMEHbLUEro 3HA4YeHUW pacxoda TEMIOHOCUTENS, MaKC. U MMH. MOLLHOCTM, WH(OKOJOB COObITWN,
TEKYLLMX/MIHOBEHHBIX AaHHbIX U TapUdHbIX PErMCTPOB.

MULTICAL® 402 moxeT paboTaTb OT BCTPOEHHO NUTUEBOI Batapemn co CpoKom Cryx6bl Ao 16 neT, unu oT nakeTa
NNTNEBBIX 3NeMEHTOB 2XAA CO CPOKOM CNnyx0Obl A0 6 neT. CYeTUnK MOXET Takke pabotatb OT cetn 24 B nnm 230 B
nepemMeHHOoro Toka.

MoMumMo cobeTBeHHBIX AaHHbIX, MULTICAL® 402 paccuntaH Ha nokas AaHHbIX noTpebneHus OBYX OOMOSTHUTENbHbIX
cueTumkoB BoAbl, Hanpumep, XBC u BC, nonyvas MMnynbCbl, BblAaBaeMble TE€PKOHOBbIM WM SNIEKTPOHHBIM
BbIXOAOM CYETUYMKOB. [JONONTHUTENbHbLIE CHETYMKN MOAKITOYAOTCA Yepesd KOMMYHMKALNOHHbIE MOAYIN.

Kpome Toro, nog onnombrpoBaHHOW KPLILLKOW pacnonaraeTcsi MHOroyHKUMOHArbHbIA pa3beM, UCNOMb3yeMbli AN
KanMbpOoBKM 1 NpW 0BMeHe AaHHbIMK Yepe3 KOMMYHUKaLMOHHbIe Mogynu. MULTICAL® 402 moxeT 6biTb nocTaBneH
C KOMMYHUKaLMOHHBIMM MOAYNAMU AN oOMeHa AaHHbIMKU No paaumo, wnHe M-Bus nnu nitepdeicy RS232.

Mpn KOHCTPYMpoOBaHMK MULTICAL® 402 npvaasanock 6onbloe 3HavyeHne yHKLMOHanbHOW rmbkocTn npubopa 3a
cyeT nporpammupyembix yHKLMIA U BCTpanBaeMbix Mogynen (cm. pasgensl 11 u 14) ¢ Tem, 4ytobbl 0GecneunTb
onTUMarnbHble BO3MOXHOCTY MHOFOYMCIEHHbIX NPUMEHEeHU. Kpome Toro, KOHCTpyKUmMs obecnedmBaeT BO3MOXHOCTb
MOJepHU3aL M1 y>Ke CMOHTUPOBaHHbIX MULTICAL® 402 npu nomotum NO METERTOOL.

HacTosuee TexHM4yeckoe onucaHne MMeeT Lienblo AaTb BO3MOXHOCTb PYKOBOAUTENSAM SKCMyaTaluMOHHBIX CryxX0,
WHXXeHepaM-KOHCYNnbTaHTaM M OUCTPUOLIOTOpaM UCMOMb30BaTh BCE (DYHKUMM, UMELMEcs B MULTICAL® 402.
Kpome aToro, onmcaHue npegHa3Ha4vyeHo ucnbitaTenbHbIM U MOBEPOYHBIM FTabopaTopusim.
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1.1 OnucaHue KOHCTPYKUMU

Puc. 1

[Mpo3payHas BepXHSs KpbillKa C NMULLEBOW NaHemNbio
[MnomGupyeMbili BUHT NOBEPOYHON KPbILLKM
MoBepo4Has kpbllwka. Kpbilka oTceka NMTaHWUsa OTKpbIBaeTCst 6€3 BCKPLITUSI NOBEPOYHON NIOMOBI.

A OWON -

MutaHue: nuTneBasi 6atapesa D-anemeHT unm 2 wr. AA-anemeHToB, ceTb 24 nnn 230 B AC. OnemeHTbl
nUTaHUs 3aMeHsITCA 6e3 BCKPbITUSI MOBEPOYHON NIOMObI

Kopnyc 6noka anekTpoHuku

BuHTbI KpenneHus

Kpenex. MoxeT ncnonb3oBaTtbCs A1 HACTEHHOrO MOHTaXa

Kopnyc cueTuuka ¢ oTBEpCTUAMY ANs KabernbHbIX HAKOHEYHNKOB (KabenbHble HAaKOHEYHWKI: 1650-145)

© 0 N O O

lMMnb3a v 3arnyLwka Ans KOPoOTKOro Aatymka NpsiMoro NorpyxeHust
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2 TexHu4yeckue OaHHbIe

2.1 ATTecTOoBaHHble METPOJSIOrn4yecKue XxapakrepmuCcTuKu

CepTtucumkaTt yTBEPXKAEHUS TUNA DK-0200-MI1004-013

CrangapT prEN 1434:2009

Oupektnebl EC MID (OupektuBa no nameputensHomy obopyaosaHuio), LVD
(dvpekTmBa No aKkcnnyaTauum HU3KOBOSbTHOro obopyaoBaHuWs)
EMC (OdupektuBa no SMC), PED (OdupektuBa gns
obopynoBaHus, paboTatoLlero Nnoa AaBneHMeM)

CepTtudmkat ogobperusa tTuna tennocyetumka DK-0200-MI004-013

[nanasoH uamepenusa temnepatyp  0: 2°C...160°C lMpnBeaeHHble HaMeHbLLIne
[nanasoH pasHoCTU Temnepartyp A®: 3K...150 K 3Ha4YeHus TemnepaTyp OTHOCATCS
TOMbLKO K YTBEPXXAEHUIO TUNA.
CuyeTuurK 3Heprumn oxnaxageHus CyeTurK HEe NMeeT HMXHEro
[nanasoH namepenusa temnepatyp  0: 2°C...50°C npeAena Temneparypsl n
[wnanasoH pasHocTn Temnepatyp A@: 3K...40 K NpOon3BOANT N3MEpPEHWs BNIOTb A0

0,01°C n 0,01 K.
TOYHOCTb U3MepEHNN

- Bbluncnuntenb Ec + (0,5 + A® in/AB) %

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

[aTtumkmn Temnepatypbl - Tun 402-V Pt100 — EN 60 751, 2-npoBoagHasi cxema nogkr.
- Tun 402-W/T Pt500 — EN 60 751, 2-npoBoaHas cxema nogkIi.

Knaccudumkaums no EN 1434 Knacc no oTH. kK okp. cpefe: Knacc A

Knaccudpumkauna no MID YpoBeHb MexaHuyeckoro okpyxeHus Knacc M1

YpoBeHb anekTpoMarHnTHeIX nomex: Knacc E1
Cpepna 6e3 koHgeHcalmu, ycTaHoBKa B, 5...55°C

Howm. Makc. MuH. Mopor MoTeps Mpucoegu- MoHTaxHas
pacxop | pacxoA | pacxoA | YyBCTBA- | AaBneHUs HeHue AnvHa
qp gs qi TEMNbHOCTU | Ap @ qp

Tun Ne M3/ My [n/v] [n/d] [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
402XXXXXXAXXX 1,5 3,0 15 3 0,25 G¥%.B 110
402XXXXXXEXXX 1,5 3,0 15 3 0,25 G¥%.B 165
402XXXXXXT XXX 1,5 3,0 15 3 0,25 G1B 130
402XXXXXX8XXX 1,5 3,0 15 3 0,25 G1B 165
402XXXXXXIXXX 1,5 3,0 15 3 0,25 G1B 190
402XXXXXXAXXX 2,5 50 25 5 0,03 G1B 130
402xxXXXXXBXXX 2,5 50 25 5 0,03 G1B 190
402xxXXXXXDXXX 3,5 7,0 35 7 0,07 G5/4B 260
402XXXXXXEXXX 6,0 12 60 12 0,19 G5/4B 260
402XXXXXXGXXX 6,0 12 60 12 0,19 Oy25 260
402xxXXXXHXXX 10 20 100 20 0,06 G2B 300
402XXXXXXJ XXX 10 20 100 20 0,06 Oy40 300
402xxXXXXXKXXX 15 30 150 30 0,14 Oy50 270

Tabnuuya 1
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MULTICAL® 402

2.2 JneKkTpuyeckue napameTpbl

Bbluucnurenb

CraHpapTHas
NorpeLHoCcTb

Oucnnen
PaspelueHue

En. uamepeHusi aHeprum

ApxusaTtop (Eeprom)

Yacbl/kaneHaapb
O6MeH gaHHbIMK

MoLLHOCTb, AaTunKn

TemMnepaTypbl

Hanps:keHune nutaHuna

Bartapes

WHTepBan 3ameHbl

OaTapeu

- MoHTax Ha cTeHe

- MoHTax Ha

pacxofjoMepe

CeTeBoe NUTaHue

HanpsixeHne npo6os

naonaunn

MoTpeGnsaemas MOLLHOCTb

PesepBupoBaHne nutaHua

Xapaktepuctnkmn AMC

U3mepeHue
Temnepartypbl

402-V
2-W Pt100

402-WIT
2-W Pt500

Bbluncnutens: Ec + (0,15 + 2/A@) % KomnnekT gatymkos: Et + (0,4 + 4/A0) %

YKKN — 7 (8) undpp BbICOTON 7,6 MM

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

MBT14Y — kBT1y — 'k — Nkan

460 cyTok, 36 mecsaues, 15 net, 50 nHdpokogoB

Yacebl, KaneHaapb, NonpaBka Ha BUCOKOCHBIN rof, AaTa oTyeTa

MpoTokon KMP (Kamstrup Meter Protocol) c CRC16 anst ontuyeckon cBA3u 1 ons
CBSI3U C MOAYNSIMM.

<10 pW RMS

3,6BDC+0,1BDC

3,65 B DC, nutneBas 6atapes, D-anemeHt 3,65 B DC, 2 wT. nutneBbix AA-anemeHTa

16 net npu tBAT< 35°C
12 net npu tgar < 40°C

6 net npu tBAT< 30°C
5 net npu tgat< 40°C

3ameHa Heobxoauma valle nNpu UCNonb3oBaHWM Mogyren obMeHa AaHHbIMU, YacToun
KOMMYHUKaLMK 1 NPpW BbICOKON TeMnepaType OKpyxatoLlen cpeabl
(Cm. pasgenbl 10.3 n 10.4)

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

4 kB

<1BT

BcTpoeHHbI koHOAEHCaTOp NOBbILLEHHOW eMKOCTU obecnedmBaeT nuTaHme npu
KpaTKOBpPEMEHHOM OTKa3e ceTu

CootBeTcTtByeT TpeboBaHuam EN 1434:2007, knacc A (MID Knacc E1)

T T2 A® (T1-T2) A® (T2-T1)
Temnepartypa TemnepaTtpypa U3mepeHue U3mepeHue
nogaum obGpaTku TennoBow 3Hepruv

3Heprum oxnaxpeHus

OnanasoH 0,00...165,00°C 0,00...165,00°C 0,01...165,00K 0,01...165,00K
n3MepeHus

Onana3soH 0,00...165,00°C 0,00...165,00°C 0,01...165,00K 0,01...165,00K
n3MepeHus

Makc. AnuHbI Kabenewn

(Makc. 6 Mm)

Pt100, 2-npoBoaHoe
npucoeauHeHue

Pt500, 2 -npoBogHOE
npucoeauHeHne

2x0,25 Mm% 10 M
2 x 0,50 Mm% 20 M

2x 0,25 Mm% 2,5 M
2x0,50 MM% 5 M
2 x 1,00 Mm% 10 M
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MULTICAL® 402

UmnynbcHble Bxoabl VA u VB:  [NogkntoueHne BogocyeTumka

VA: 65-66 n VB: 67-68 uepe3s FF(VA) n GG(VB) = 01...40
moaynb

MMnynbCcHbIN BXOA, 3,6 B uepes peanctop 680 kQ
Mmnynsc ON <0,4 B B TeueHun > 30 mc
Umnynsc OFF >2,5B B TeueHnn > 1,1 ¢

YacTtoTta noBTopeHus umnynscoe < 0,51y

OnekTponsonaums Het

Makc. anmHa kabens 25 m

TpeboBaHuWs Kk BHELLHEMY KOHTaKTy Tok yTeuku npyu OTKpbITO < 1 YA

UmnynbcHble Bbixoabl CE u CV

CE: 16-17 n CV 18-19 uepes Bbixoabl MMMYNbCOB MOXHO CKOHUrypupoBaThb
mMoaynb ONS TENNOBOW 3HEPrMU UMK SHEPTUM OXNaXAEeHNS
Tun OTkpbIThIV KONnekTop (OB)

OnuTteneHOCTb UMNynbca Onuumn 32 mc unm 100 mc.

BHelLHee HanpsikeHne 5...30BDC

Cwvna Toka 1...10 MA

OcTtaTto4Hoe HanpsxeHue Uce ~ 1 B npn 10 MA

OnekTponsonauus 2 kB

Makc. gnuHa kabens 25m

2.3 KOHCTpPYKTUBHbIE NapamMeTpbl

Knacc no okpyxatoLien cpege CootsetctByeT TpeboBaHuam EN 1434:2007, knacc A (MID Knacc E1)
TemnepaTypa okp. cpeabl 5...55 °C B 3aKpbITbIX NOMELLEHUSAX C HEKOHOAEHCUPYEMOM BNAXHOCTbIO
Knacc 3awuthbl Bbluucnutens:  IP54

Pacxogomep: IP65

TeMHepaTypa TennoHocurTens

TennocueTunkn 402-V/W 15...130°C Mpu Temnepatypax TennoHocuTenst B pacxogomepe Bbiwe 90°C
CyeTunkn oxnaxaeHus 402-T 2...50°C pekomeHayeTca draHueBoe coefuMHEHWEe W HaCTEHHbIA MOHTaX
Cyetunkn Tenna/oxnaxaexHusa 402-T 2...130°C BblanCANTENA

Uamepsiemasn pacxogomepom cpega Bopa

TemnepaTypa XpaHeHusi -25...60°C (6e3 xupgkocTn)

Honyctnmoe aasnexuve PN16

(pe3bboBoe coeanHeHWe)

Honyctnmoe aasnexHve PN25

(c hnaHueBbIM coeanHEHEM)

Macca Ot 1,8 no 12 kr B 3aBUCUMOCTM OT TUMOpa3Mepa pacxogomepa

Kabenb pacxogomepa 1,5 M (kabenb HeOTKITHOYAEMbIN)

CoeauHuTenbHble kabenu 23,5...6 MM

Kabenb nutaHusa 25...10 Mm
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MULTICAL® 402

2.4 Martepwuanbl

CmaunBaemble 4Yactu

Kopnyc pacxogomepa

KOpI'IyC BblHUCINTENA

Kopnyc, peabboBoe
coeauHeHue

Kopnyc, donaHubl

lMpeobpasoBaTtenb
Mpoknagku
MameputenbHas Tpyba

PedonekTopbl

Bepx/HacTteHHoe
KpenneHwue

Bepx
OcHoBaHune

BHyTpeHHSIA KpbllKa

JlaTyHb, cTOMKas kK 06eCUNHKOBaHWIO

Hepxagetowas crane, W.Nr. 1.408 nnn RG5
(6poH30BOE NUTLE)

Ctanb AISI 316
dTopanactomep EPDM

Tepmonnactuk, nonuadgpupcynbdoH ¢ 30%
CTEKIOBOJIOKHA

Cranb AlSI 304

Monukap6oHat + 20% cTeknonnacruka

Monnkap6oHaT

Akpun-6ytagueH. cononumep ¢ ynrnoTHEHUAMN U3
Tepmoanacronnacra
ABS (akpun-6yTagmeHoBbI COnonmmep)

Kabenb pacxogomepa B cunukoHoBon o6omoyke ¢ BHYTpeHHeN TedhrIOHOBOW U30NsAUmen

Kamstrup A/S - TexHnyeckoe onucarue - 5512-744_K1_SNG_04.2015
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MULTICAL® 402

2.5 To4YHOCTb M3MepeHUn

CocraBHas 4YacTb cueTumka | MPE (MakcumanbHO gonyctumas owmbka) MULTICAL® 402, TunuyHas
cornacHo EN 1434-1 TOYHOCTb

Pacxogomep Ef =+ (2 + 0,02 q,/q), HO He Bonee +5 % Ef=+ (1 + 0,01 gp/q) %

Bbluncnntens Ec + (0,5 + A® in/A®) % Ec (0,15 + 2/A®) %

KomnnekT gatynkos Et=+ (0,5 + 3 A® nin/AB) % Et=+ (0,4 + 4/AB) %

MULTICAL® 402 g, 1,5 M¥4y @A® 30K

6.0

40 =

2.0 —

= Ec+Et+Ef
(EN)

Morp.
[%]
o
o

-2.0 ]

-4.0

-6.0
q[m/]

Mpagpuk 1: TunuuHast moyHocms MULTICAL® 402 e cpasHeHuu ¢ mpebosaHusimu EN 1434
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MULTICAL® 402

3 AcCCOpPTMMEHT no Tuny

MULTICAL® 402 moxeT GbiTb CKOH(UrypmnpoBaH (CKOMMIIEKTOBAH U 3anporpaMMmnpoBaH) BO MHOXXECTBE BapuaHTOB
B 3aBUCUMOCTM OT noTpebHocTen 3akasumka. PykoBoacTBysicb 0630pOM  CyLLECTBYKOLLMX TUMOB, CHadana
onpegensalT annapaTHoe obecneyeHne. 3aTtem, MCXOOA W3 KOHKPETHOW 3adadn, ONpedensioT Kog nporpammbl
«[por», kog KoHurypaumm «KoHdur», gaHHble 48 KOHPUrypupoBaHus.

Mpn  noctaBke  CYETYMK  MOSIHOCTBK  CKOHOUIYpUpOBaH  M3rOTOBUTENEM, HO  BO3MOXHa  €ro
nepeykomnnektTaums/nepekoHgurypaums y noTpebutens B COOTBETCTBUM C KOHKPETHBIM NMPUMEHEHNEM.

B3ameTbTe, 4TO KOAbl, 0603HaveHHble “TMonHoe npor” ([onHoe nepenporpaMmMmupoBaHue) MoryT 6biTb M3MEHEHbI
(nepenporpammMumpoBaHbl) TOMbKO C HapylleHMeM MOBEPOYHON MMAOMObI, MO3TOMY TakKMe W3MEHEHUSI OOSDKHbI
NPOU3BOAMTLCA TONBbKO B aKKpeAMTOBaHHOW NOBEPOYHON nabopaTtopuu.

DYHKUMM 1 MOOYNN ANS cYeT4yuka MULTICAL® 402 nocTosiHHO coBepLueHcTByOTCA. [Moatomy obpalianTecb Ha
Kamstrup A/S B cny4ae, ecnun nHtepecyrowee Bac npumeHeHne He HaaeHo cpeaun npeanaraemblix BapnaHToB.

3.1 O630p TMNOB U KOAOB NPOrpamMMMUpPOBaHUSA

Crermk  oxmas gema Battery, D-cell
Pacxogomep B mogave 2010
Customer label Tun 4027212044556
15x38 S/N: 123456/2010

Mpor: 32419
Komg: 510000101095

gp 15 mIn  GAAB (R Ya110mm Knace: 2 (E1, M1) Tun Ne 402xxxxxxxxxx (lMonHoe npor)

g;_%%ﬁ??ﬁ Dl o Fa oy c € Bei6op TVNa BLIMUCIUTENS, MOAynel, 6rioka nuTaHus,

komnnekTa gatunkos Pt100/Pt500, pacxogomepa n
A3bIKa ATUKETKU

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

Mopayva/obpaTtka- EanHmua namepenns-Kog
pacxogomepa

Config - Kondwur: DDD-EE-FF-GG-N-PP
(YactnuHoe npor)
Owucnnen-Tapud-Bxoabl nmnynscos

YyBCTBUTEMNBHOCTb K yTeykam-Bbixobl
nMnynbcoB

DaHHble: (YacTnyHoe npor)

-NpeHTndukaumoHHbln Ne notpebutens
-Oata oT4yeTa

-I'paHnyHbIe 3HaYeHns Tapuda

-Makc. /IMvH. Bpemsi ycpegHeHust
-MepekntoyeHre Tenno/oxnaxageHne
-Oata/Bpems
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MULTICAL® 402

3.2 PacwudpoBKa KOMnnekrauum no Kkogy tuna

Tun 402- [ 00 0 oo 0 0 oo
Moakniovaemble gaTynku-repMmonpeoGpasoBarenu
Pt100 \'
Pt500 w
Pt500 (c 3awuTol pacxogoMepa OT KoHAeHcaTa, AN OXNaxXAeHUs ) T
Mopaynu
Mogayns HeT 00
[aHHble + 2 Bxoga umnynbcos (VA, VB) 10
NaHHble + 2 Bbixoga nmnynscos (CE, CV) 11
M-Bus + 2 Bxoga umnynbscos (VA, VB) 20
M-Bus + 2 Bbixoga umnynecos (CE, CV) 21
M-Bus ¢ MC-lll coBMECTUMbBIM NAaKETOM AAHHbLIX + UMIM. BXOAbI 29
BecnposogHoii M-Bus, EC, 868 MHz, Pexum C1 (MHA. KNtoy WwWindppoBaHNUs) 30
BecnposogHoi M-Bus, EU, 868 MHz, Pexxum T1 OMS (MHA. Kntoy) 31
BecnpoeoaHoii M-Bus Mode C1 (MHA. kntoY) € anbT. peructp. + 2 umn. Bx. (VA, VB) 35
BecnposogHoii M-Bus, EU, 868 MHz, Pexum T1 (06Lwmin koY) 37
BecnposogHoi M-Bus, C1, Ans cTauMoHapHbIX ceTer, (MHA. KIoY) 38
Pagwo, EC, 434 MI'u, BcTpoeHHas aHTeHHa, NETO 40
Pagwo, EC, 434 MI'u, BcTpoeHHas aHTeHHa, NET1 41
Papwo, EC, 434 MI'y, BcTp.+BHew. aHT., NETO + 2 Bxoga umnynscos (VA, VB) 42
Pagwo, EC, 434 MI'u, BcTp.+BHewWw. aHT., NETO + 2 Bbixoga nmnynbcoB (CE, CV) 43
Paawo, EC, 434 MI'y, BcTp.+BHewWw. aHT., NET1 + 2 Bxoga umnynscos (VA, VB) 44
Papawo, EC, 434 MI'y, BcTp.+BHew. aHT., NET1 + 2 Bbixoga umnynecos (CE, CV) 45
Pagwo, SE, 444 MI'y, BcTp. aHT., NETO + 2 Bxoga umnynbcos (VA, VB) 50
Pagvo, SE, 444 MI'y, BcTp. aHT., NET1 + 2 Bxoga nmnynbcos (VA, VB) 52
Paguo, SE, 444 MI'y, BHew. aHT., NETO + 2 Bxoga nmnynscos (VA, VB) 54
Papwvo, SE, 444 MI'y, BHew. aHT., NET1 + 2 Bxoga umnynbscos (VA, VB) 56
MutaHune
Mogayns HeT 0
Batapewu, 2 wTt. AA 1
Batapes, D-anemeHT 2
Bnok nutanusa 230 B AC 7
Briok nutaHus 24 B AC 8
KomnnekT npeobpasoBatenen Pt500
[atynkoB HeT 00
KomnnekT ans ycTaHOBKM B runb3ax ¢ kabenem 1,5 m 0A
KoMnnekT ans ycTaHoBKku B runb3ax ¢ kabenem 3,0 m 0B
KoMMnekT KOpoTKUX AaTYMKOB NPSIMOro NorpyxeHus ¢ kabenem 1,5 m OF
KoMnnekT KopoTKUX AaTYMKOB NPSIMOro norpyxeHus ¢ kabenem 3,0 m 0G
Pacxo- Mpucoeamn- MoHTaxHas CCC CcCC
aAomep HeHune AnvHa Otonne- Oxnaxpge-Hue
qp [m3/4] [Mm] Hue

0,6 G¥%B (R%) 110 416 416 1

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

1,5 G¥%B (R%) 110 419 407 4

1,5 G¥%B (R%) 165 419 407 5

1,5 G1B (R%) 130 419 407 7

1,5 G1B (R%) 165 419 407 8

1,5 G1B (R%) 190 419 407 9

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

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

35 G5/4B (R1) 260 451 436 D

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

6,0 ny25 260 437 438 G

10 G2B (R1%) 300 478 483 H

10 Oy40 300 478 483 J

15 [y50 270 420 485 K
Tun cuyeTumka
CuyeTunk TennoBow aHeprum (MID: moaynb B+D) 2
Cuetumk TennoBou aHeprum (MID: moaynb B+D) Tonbko 402-T 3
CyeTYMK TenyioBoW aHeprum 4
CueTuMK IHEeprum oxnaxaeHusa Tonbko 402-T 5
CueTuMK TennoBoun aHeprum/oxnaxaeHus Tonbko 402-T 6
O6bem BC 7
O6bem XBC Tonbko 402-T 8
CyeTuYuK 3Hepruun 9
Kop cTpaHbl (A3bIk Ha aTMKeTKe U T.4.) Ucnonb3yiiTe 3HaKu B Homepe Tuna XX

MHdopmaumio o ToM, Kakve 13 BbllleyKasdaHHbIX TUNOB MULTICAL® 402 OOCTYMHbI HA KOHKPETHbLIX PblHKaXx, 3anpalwmsante y
Kamstrup.
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MULTICAL® 402

3.2.1 3anacHble 4acTu U NPUHAANEXHOCTHU

402-000-1000-000  BatapewHbin mogynb ¢ 2 wT. AA-anemMmeHToB
402-000-2000-000  BaTtapes, D-anemeHT

402-000-7000-000  Moaynb nutaHns 230 B AC
402-000-8000-000  Mogynb nutaHusa 24 B AC

66-99-097 USB-kabenb ¢ ranbBaHN4YeCcKON pa3BA3Kow
66-99-099 MHdpakpacHasa ronoBka onTU4eckoro cumtbiBaHnsa ¢ USB pazbemom
66-99-102 MHdpakpacHas ronoeka onTuyecKkoro cuntbiBaHusa no RS232, ¢ pazbemom D-sub 9F
66-99-106 Kabenb cBA3n RS232, pazbem D-sub 9F
66-99-108 PC - RS232 kabenb, MULTICAL®
66-99-372 Pt500 (Tenno) MNoepouHoe ycTtporncTteo ansg MC402 (npumensetca ¢ METERTOOL) 66-99-
373 Pt500 (OxnaxpgeHue) MNMoBepoyHoe ycTponcteo ans MC402 (npumeHsieTcs ¢
METERTOOL)
66-99-724 METERTOOL gna HCW
66-99-713 METERTOOL LogView ans MULTICAL® 402

Pe3b6oBble coeanHeHus ¢ npoknaakamm (PN16)
Matepwan: JlernpoBaHHasi naTyHb, CW617N (Hunnens). NlermpoBaHHas natyHb, CW602N (Caiika)

Pe3bboBble coeguHeHust
Tun Ne
HakugHas
Pa3smep | Hunnenb raika 1 wr. 2 wr.

Oy15 RY% G% - 6561-323
Oy20 R¥%4 G1 - 6561-324
Oy25 R1 G5/4 6561-325 -
Oy40 R1%; G2 6561-315 -

Matepuan: Reinz AFM30

Matepunan: Reinz AFM34

n pPoOKnagku Aans pe3b60Ble

Mpoknagku chnaHues

coeauHeHun PN25
Pa3mep Tun Ne Pa3mep Tun Ne
G% 2210-061 Oy20 2210-147
G1 2210-062 Oy25 2210-133
G5/4 2210-063 Oy40 2210-132
G2 2210-065 ay50 2210-099

O6pawaiitecb Ha Kamstrup A/S 3a nHdopmaumer 0 pyrmx MMEIOLLMXCS YacTax U NPUHAANEXHOCTSX.
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MULTICAL® 402

3.3 Mpor A-B-CCC

MeTponornyeckme napameTpbl cyeTyuka onpegensaTcs kogom [1por, KOTOPbIA MOXHO W3MEHUTb TOSMbKO C
HapyLleHWeM NoBepPOYHOM NNOMObI, T.€. TONbKO B aKkpeanToBaHHOW nabopatopun

A-kop yKkasbiBaeT Ha MecTo YCTaHOBKM pacxogomepa (V1) — B nogawlwemMm unu obpatHom TpybonpoBoae.
MockonbKy NIIOTHOCTb U TEMNOEMKOCTb BOAbI YBENUYMBAETCS NPY MOBbLILLEHUN TEMMNEPaTYphbl, BbIMUCIUTENb BHOCUT
nonpaBKy Ha KOHKPETHYH) MOHTaXHyt0 cxemy. HenpaBurbHOe nporpammupoBaHME UMM MOHTaX BIeKyT 3a coboMn
owunbky namepeHus. NogpobHee 0 pacnonoxeHWn pacxogomepa B nogawoiem unum obpatHom Tpybonposoge Ans
CYETYMKOB TEMMOBOW 3HEPTMN UMK SHEPTUM OXNaXAeHus cM. B Pasaene 6.6.

B-koa nokasbiBaeT, Kakas eguHULa M3MepeHUs npumeHsieTcsa B peructpe aHepruun. 'k, kBty unn MBTY
NCMNoMb3ylTCS Yalle BCEro, HO B pafae cTpaH 3a npegenamu EC npumensieTca kan.

CCC-koa cnyXuT Ans ONTUMU3aUUM paspelleHUMs Aucnnes K BbIOpaHHOMY TUMopa3sMepy pacxogomepa,
obecneunBas cobntogeHne HOPM OAOOPEeHUA TMNa K MUHUMANbHOMY paspelieHu0 U MaKCUMarbHOMY
3HaYeHUO OO0 nepenoniHeHusa peructpa. CCC-kogbl gns obnervyeHus ob3opa pasdutbl Ha 2 TabnMubl:
CTaHOapTHOE M BbICOKOE paspeLLeHusi, COOTBETCTBEHHO.

>
w

ccc
[ [ H|E.

Mpor Ne

PacnonoxeHue pacxogomepa:

Tabmuua - | 10AQIOWMIA TpyGonp-A (T1) 3

K-baktopa _ o6parhbIit pyGonp-a (T2) 4

EavHnua namepeHns aHeprum
- [

- KBTY
- MBT1y4

a B~ WO N

- [kan

Kop pacxogomepa
(Tabnuua kopoB CCC) CccC
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MULTICAL® 402

3.3.1  CraHpaptHble kogbl CCC

Ta6nuua kogos CCC ana MULTICAL® 402
KonnyectBO BbIBOAUMBIX 3HAKOB NOCHe AECATUYHOWN 3ansATon
MBTu4 rOx ap Tun
Ne CCC | kBty m? n/y M3y KBT
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 ans BbICOKOro paspeLueHusi

Ta6nuua kogos CCC ansa MULTICAL® 402
KonuyecTBO BbIBOAUMBIX 3HAKOB Nocre AeCATUYHOWN 3ansiTon
Ne CCC | kBtu4 MBT rOx m? 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

MpumeHeHne kogos CCC BbLICOKOrO paspeLleHnsi CoKpalllaeT CpoK cnyx0bbl 6aTapen B cnyyae Bbibopa moaynewn c
BbIXO4aMMW UMMYJIbCOB.
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3.4 KopaupoBaHue aucnnes

Kog aucnnes "DDD” ykasblBaeT, KakMe MnoKasaHUsS akTMBHbI (OOCTYNHbI Ans oTobpaxeHus) Ang AaHHoOro Tuna
cyeTymka "1” — 9TO NepBbIi OCHOBHOM pEeXUM Mnokasa, Torga kak "1A”, Hanpumep, - 9TO NepBbl LOMNONHUTENbHbIN
pexum nokasa. [Jucnnen aBToMaTMyecku BO3BpaLLaeTcsl K NepBoMy nokasaHuio "1” no ucrevyeHun 4 MuH. nocne
nocrnegHero HaXkaTtust KHOMoK.

5| o= x ©
HEHEE: 5% |g |g
T Tg FI | @ =] o
$I8S|85| §E90 | 8% |59 |33 |E:3
5l eR|ei| FE3% | FER (3% 3% |i:it
El58(58| 235a | 9508 |28 |88 | 228
O|lFO|FO| OmoO oono [Oa Ooa OmQ0
1.0 Tennosas aHeprus (E1) 1 1 1 1
1.1 [aHHble 3a 200 . 1A 1A 1A
1.2 /[aHHble 3a mecsay . 1B 1B 1B 1A
2.0 JAHeprusa oxnaxaeHus (E3) 1 2
2.1 [aHHble 3a 200 . 1A 2A
2.2 /[aHHble 3a mecsay . 1B 2B
2.PM SHepaus 8bICOKO20 pa3peweHust 1P 1P 1PM 1PM
(monbKo e pexume nosepku) M M
3.X [pyrue TMnbI 3Heprum
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 [aHHble 3a 200 o | 3A 3A 2A 3A 1A 1A
4.2 [aHHble 3a mecsy, e | 3B 3B 2B 3B 1B 1B 2A
4.PM O6bemM — BHepausi 8bICOKO20 3P | 3P 2PM 3PM
paspeuweHusi (MoJIbKO 8 pexume M M
nosepku)
6.0 CueTymMK YacoB IKcnnyaTaumm 4 4 3 4 2 2 3
7.0 T1 (Mopaua) 5 5 4 5 4
7.1 CpedHee 3a 200 00 mek. 0ambl 5A 5A 4A 5A
7.2 CpedHee 3a mecsiy 0o mek. dambl 5B 5B 4B 5B
8.0 T2 (O6paTka) 6 6 5 6 5
8.1 CpedHee 3a 200 00 mek. 0ambl 6A 6A 5A 6A
8.2 CpedHee 3a mecsiy 0o mek. dambl 6B 6B 5B 6B
9.0 T1-T2 (At) - = oxnaxpaeHue 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. 3Hay. aHHbIX 3a 200 .
12.3 MuH. 3Hay. mekywezo 2o0a .
12.4 MuH. 3Hay. OaHHbIX 3a 200 .
12.5 Makc .3Ha4. mekyuje2o mecsiya .
12.6 Makc. 3Hay4. 0aHHbIX 3a Mecsiy, e | 8B 8B 7B 8B 3B 3B 7A
12.7 MuH. 3Ha4. mekywe2o mecsya .
12.8 MuH. 3Hay. OaHHbIX 3a Mecsly, e | 8C 8C 7C 8C 3C 3C 7B
14.0 MouwHocTtb (V1) 9 9 8 9 8
14.1 Makc. 3Ha4. mekyujezo eoda o | 9A 9A 8A 9A
14.2 Makc. 3Hay. daHHbIX 3a 200 .
14.3 MuH. 3Hay. mekyweao 2o0a .
14.4 MuH. 3Hay. OaHHbIX 3a 200 .
14.5 Makc .3Ha4. mekyuje2o mecsiya .
14.6 Makc. 3Hay4. 0aHHbIX 3a Mecsiy, e | 9B 9B 8B 9B
14.7 MuH. 3Ha4. mekywe2o mecsya .
14.8 MuH. 3Hay. OaHHbIX 3a Mecsly, e | OC 9C 8C 9C

18
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2l 3 g g
& & 5 g 8 |2 |8
IS EHEEH R R
glZenlzenl Zsxu zZegu afy|laRl Z5i
E| 958 $50 9950 $520 68| 68| 928
6|62aldlaldFs5gdeegoa|oa|dsa
15.0 VA (Bxog A) 10 10 9 10 4 | 4 9
16.1 Ne cuemyuka VA 10A 10A 9A 10A 4A 4A 9A
15.2 [aHHble 3a 200 . 10B 10B 9B 10B 4B 4B 9B
15.3 [aHHble 3a mecsy . 10C 10C 9C 10C 4C | 4C 9C
16.0 VB (Bxop B) 1 1 10 11 5 5 10
16.1 Ne cuemyuka VB 11A 11A 10A 11A 5A 5A 10A
16.2 [aHHble 3a 200 . 11B 11B 10B 11B 5B | 5B 10B
16.3 [HaHHble 3a mecsiy . 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 WUHdokon c6on 14 14 1 14 6 6 11
19.1 Cuemyuk uHgo-cobbimuli 14A 14A 11A 14A 6A | 6A 11A
19.2 Apxue uHghokod8 (36 nocnedHux . 14B 14B 11B 14B 6B | 6B 11B
cobbimuti)
20.0 WUpeHT. Ne noTtpe6urtens 15 15 12 15 7 7 12
(Ne1+2)
20.1 LHama 15A 15A 12A 15A 7A 7A 12A
20.2 Bpewms 15B 15B 12B 15B 7B 7B 12B
20.3 [Jama omyema 15C 15C 12C 15C 7C 7C 12C
20.4 CeputiHbit Ne (N° 3) 15D 15D 12D 15D 7D | 7D 12D
20.5 lpoe. (A-B-CCC) (N° 4) 15E 15E 12E 15E 7E 7E 12E
20.6 KoHopue. 1 (DDD-EE) (N° 5) 15F 15F 12F 15F 7F 7F 12F
20.7 Koncpuz. 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 KonmponsHasi cymma 10 (N° 11) 151 151 121 151 7! Y 12/
20.10 | TecT cermeHTOB 154 15J 124 15J 7/ 7/ 12/
20.15 | MepBuyHbIi agpec M-Bus (N° 31) 15K 15K 12K 15K 7K | 7K 12K
20.16 | BTropuuHbliii agpec M-Bus  (N° 32) 15L 15L 12L 15L 7L 7L 12L
[ Koiuyecmeso daHHbIx 3a 200, 8b1800uUMbIX Ha ducnneti (1...15) 2 2 2 | 2 T 271271 2 ]
| Konuuecmso danHbix 3a mecsy, ebigodumbix Ha ducrined (1...36) 12 12 12 [ 12 [12]12] 12 |
DDD=210 npepctaenseT cobon "cTaHOapTHbIN ko4  Ons cyeTuymkoB Tuna 402xxxxxxx2xx. B cnyyae ppyrux koMOuHauwmi

obpaluanTeck Ha Kamstrup A/S.

DDD-koa moxeT cogepxatb makcumym 103 Buaa nokasaHui, BKoYas apxumsbl.

MonHeIn 0630p cywecTByoLWMX kogoB aucnnes (DDD) nmeeTcs B BUAE OTAENBHOIO AOKYMEHTA.

Ob6pawarTech Ha Kamstrup 3a ganbHenwen nHdpopMaumen.
MokasaHus PM durypumpytoT TOMbKO B peXMME NOBEPKU.
BHAMAHWE: MNpu cuuTbiBaHMM OaHHbIX MOXHO BbiBECTM A0 36 3anucen 3a mecsy M oo 15 3anucen 3a rog. Konuuectso

BbIBOAMMBIX HA OUCNNEN AaHHbIX 3a rog 1 3a mecsay onpegensetcs DDD-kogom.

341 0630p cxem yyeTa 3Heprum
Tunbl 3Heprum E1, E3, E8, E9 paccuuTbiBaoTCs No cnegyowmm opmynam:
Anroputm: Mpumepbl cxem yyeTa Ycnosue
Tennosas aHeprus (V1 B nogatowem T1 > 6y (TemnepaTtypa noaayn fomkHa 6biTb
E1=VA(T1-T2) unu oBpaTHom Tpy6onposoae) BbILLE FPAHUYHOTO 3HAYEHNS) ﬂ”" KOMV"/"Ep”eCK‘;X’ y4eta
ncnnewn/LaHHble, X1B
T1>T2 P
OHeprus oxnaxaexus (V1 B T1 < 6 (TemnepaTtypa noaayn gomkHa 6biTb
E3=V1(T2-T1 nogatoiiem nnu obpatHom HUXe rPaHNYHOTO 3HaYeHs) [INsi KOMMepYeckoro yyeTa
=V1(12-T1) Tpy6onposoae) [vcnneit/faHHbie/ApxvB
T2>T1
E8=m° x T1 Vcnonb3yetcs AnA Bbimcrenvs Her Oucnneii/[aHHble/ApxvB
cpeaHeit TemnepaTypbl nogaun
3 Wcnonb3ayeTtcs ANst BbIMUCIEHNS! HeT o
E9=m"x T2 CpeaHeil TemneparTypb oBparki [Oucnnei/OanHble/ApxvB

One MpencraBnser coboil 3HayeHue TeMnepartypbl, MNP KOTOPOM CHETHUK NepeKriovaeTCca Mexay pexnmamun ydeta Tennoson
QHEepPIrnn n aHeprun oxnaxaeHus. OObI4YHO 3TO 3HaYeHMe paBHO 25°C, Ho no 3aka3dy BO3MOXHa noctaBKka C ApYyrmM 3Ha4eHuneMm.

Ecnn Onc ycTaHoButb kak 180°C, yHKUMSA OTKMOYaeTCs, Hanpumep, ANS NpuMeHeHns “nokynka/npogaxa” TenrnoBow 3HepPruu.
Cwm. B pasgene 7.4 nogpobHee 0 cHeTYMKaX KOMOUHMPOBAHHOW SHEPTUN.
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3.5 >EE< KoHdwurypupoBaHue tapudHbix dpyHkumn MULTITARIF

MULTICAL® 402 umeeT 2 AOMOMHUTENbHBIX peructpa, TA2 n TA3, KoTopble CyMMUPYIOT aHeprno E1 mnnm E3
(EE=20 HakannueaeT 06beM) NapannenbHo C rnaBHbIM PETMCTPOM, UCXOASA U3 YCIOBUIA, 3anporpaMMMpPOBaHHBIX Kak
rpaHnyHble 3HadeHus Tapudpos TL2 n TL3.

Mpumep: EE=11 (Tapndc no moLuHoCTH)

TA2 nokasblBaeT, CKOMNbKO 3HEPrnn NOTpebneHo. .. ...CBEpX rPaHNYHOro 3Ha4eHnss MOLLHOCTK TL2

TA

TL E

c
B 0o

o ot Ll 3
L 1
kW
MWh
] ] K K K K ]
I I I I I I I
EE= | TUN TAPUDA ®YHKLIMS g 8 8 g 2 2 2
= = = = = = =
[$] [$] [$] [$] [$] [$] [$]
g x g x g x g x O x g x =
SX |5 |Sa |5 |SX| €528
00 AKTUBHBIN Tapud PyHKUMSA OTKINIOYEHA
oTCyTCTBYET
OHeprusa HakannueaeTtca B TA2 n TA3,
11 | Tapud no MoLWHOCTH MNCXOAS U3 rPaHMYHbIX 3HAYEHUIA MOLLHOCTH, . . .
3adaHHbIx B TL2 n TL3
OHeprua HakannusaeTca B TA2 n TA3,
12 | Tapud no pacxoay MNCXOAs M3 rpaHUYHbIX 3HAYEeHU pacxoaa, . . .
3adaHHbIx B TL2 n TL3
OHeprua HakannusaeTtca B TA2 n TA3,
13 | Tapud no oxnaxgeHuo MNCXOAS U3 rPaHNYHbIX 3HaYeHnn At, . . .
3aAaHHbIX B TL2 n TL3
Tapud no Temneparype OHeprua HakannueaeTca B TA2 n TA3,
14 nopaqm patyp MCXOAS U3 rpaHnYHbIX 3Ha4YeHun tF, . . .
A 3aAaHHbIX B TL2 n TL3
Tapudh o TemnepaType OHeprua HakannueaeTca B TA2 n TA3,
15 06paTKVI patyp MCXOAS M3 rpaHnYHbIX 3Ha4YeHun tR, . . .
P 3agaHHbIX B TL2 1 TL3
TL2=MomeHT nepekntodeHus ans TA2
19 | Tapud no BpemeHn . . .
TL3=MomeHT nepekntoveHunsa ana TA3
EE=20 Tapud no O6bem (V1) genutca mexay TA2 Tennoson
obbemy Tenno- aHeprum (T1>T2) n TA3 aHeprumn oxnaxgeHus
20 | /xnapoHocuTens (T1<T2). (PekomeHgyeTtcs ans . . .
(TL2 1 TL3 He KOMOVHMPOBAHHOIO M3MEPEHUs TENSIOBOM
ncnonbayoTcs) 3HEPIM 1 SHEPTUUN OXNAXAEHUS)
21 | PQ-Tapud Mpu P>TL2 aHeprusa coxpaHseTca B TA2, a R R R

npu Q<TL3 B TA3

Cwm. nogpobHee o TapudHbIX pernctpax Pasgen 7.9.
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3.6 >FF< Bxopa A (VA), >GG< Bxopa B (VB)

MULTICAL® 402 umeeT 2 AOMOMHUTENbHBIX uMnynbcHbIX Bxoaa, VA n VB, pacnonoxeHHble Ha mMogynsx (CM.
Paspgen 11.3).

Tun 402- [ od

Moaynu

[HaHHble + 2 Bxoga nmnynbscos (VA, VB) 10
M-Bus + 2 Bxoga nmnynbscos (VA, VB) 20
BecnpoBogHon M-Bus, EU, 868 MHz, Pexxum T1 OMS (uHa. Knrou) 31
BecnpoBogHo# M-Bus Mode C1 (ind. Key) c anbT. peructp. + 2 umn. Bx. (VA, VB) 35
BecnpoBogHoii M-Bus, EU, 868 MHz, Pexum T1 (06w kntod) 37
BecnposoaHon M-Bus, C1, ana ctaumoHapHbIX ceTen, (MHA. KIoY) 38
Pagwo, EC, 434 MI'u, BcTp.+BHew. aHT., NETO + 2 Bxoga nmnynscos (VA, VB) 42
Papguo, EC, 434 MI'y, BcTp.+BHeLw. aHT., NET1 + 2 Bxoga umnynbscos (VA, VB) 44
Pagwno, SE, 444 MI'y, BcTp. aHT., NETO + 2 Bxoga umnynscos (VA, VB) 50
Pagwo, SE, 444 MI'y, BcTtp. aHT., NET1 + 2 Bxoga umnynscos (VA, VB) 52
Papguo, SE, 444 MI'u, BHew. aHT., NETO + 2 Bxoga nmnynscos (VA, VB) 54
Pagwno, SE, 444 MI'y, BHew. aHT., NET1 + 2 Bxoga nmnynscos (VA, VB) 56

B cnyvae ycrtaHoBKM MOAYNs, WMEIOLWEr0 WMMYMbCHbIE BXOAbl, CYETYUK MULTICAL® 402 aBTOMaTU4ECKM
KOHpurypmpyeTtcs anst paboTbl MMMYSbCHbIX BXOAOB.

Bxoapbl koHurypupytotes kogamm FF n GG (cMm. HuxenpuBeaeHHyto Tabnuvuy). Ecnn 3aka3umkom He onpeaeneHo
MHaye, Ha 3aBOAe-n3roToBUTENe BXoAbl KOHUrypupytotes kak FF=24 n GG=24. MNMocne noctaekn kogbl FF n GG
MOTYT ObITb M3MEHEHbI MPK NOMOLLM NporpaMmmHoro obecnedernss METERTOOL (cm. Pasgen 14)

Bxopn A (65-66)
Bxopn B (67-68)
Makc. yactota MonoxeHue
FFIGG 05Ty Mpeacuet- nivmn DECATUYHOM
YUK 3anaTon
01 50 M*/u 1 100 000000,0
02 25 M1y 2 50 000000,0
03 12 My 4 25 000000,0
04 5My 10 10 000000,0
05 2,5 My 20 5,0 000000,0
06 1 My 40 2,5 000000,0
07 0,5 My 100 1,0 000000,0
24 5 M4 1 10 00000,00
25 2,5 My 2 5,0 00000,00
26 1My 4 25 00000,00
27 0,5 M4 10 1,0 00000,00
40 | 500 m3M | | 1 | 1000 [ 0000000 |

3HayeHus anuTensHocT uMnynsca: MuHMMYyM 1 ¢ Ans repKOHOBBLIX KOHTaKTOB U MUH. 30 MC A1l YCTPOWMCTB ¢
3MEKTPOHHBIM BbIXOAO0M UMMYJIbCOB.

3.6.1 WUmnynbcHble Bxoabl VA n VB

MULTICAL® 402 umeet 2 gononHuteneHbix Bxoga, VA un VB, ana nonydyeHuss U HakonneHust MMMynbCoB OT,
Hanpumep, BogocyeTymkoB XBC. Bxogbl nmnynbcoB (bM3MYECKM HaxXOAAaATCs Ha MOAynsax (Hanpumep, Ha mopyne
«[JaHHble/BX0oAbl MMMYNbCOBY»), KOTOPbIE MOXHO YCTaHOBUTbL B MOAYMbHbIA OTCEK, B TO BPEMS, Kak CYMMUPOBaHWE 1
apxvBauus 3Ha4YeHnin NPOM3BOANTCS BbIYUCIIUTENEM.

Bxogpbl umnynscos VA 1 VB paboTaloT He3aBMCUMO OT CamMOro CYeTYMKa, U MO3TOMY He y4acTBYIOT BbIMUCIEHUU
3Hepruu.
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O6a Bxoga MMEKT WOEHTUYHYH KOHCTPYKLMIO, UX MOXHO MO OTAENbHOCTM HACTPOUTb Ha NpuUemM UMMynbCoB OT
CUYETYMKOB BOZONOTPebNeHnsa ¢ makcumarnbHom yactoton 0,5 L.

KoHdumrypupoBaHne nop Tpebyembil BeC uUMMynbca NPOU3BOAMTCH Ha 3aBOAE-U3roToBUTENE B COOTBETCTBUM C
3aKas3oM, MINM MNPOM3BOAMTCA C MOMOLLb0 nporpaMmmHoro obecnedenns METERTOOL. Cm. Pasgen 3.6 o
koHdurypupoBanum VA (kogpl FF) n VB (kogbl GG).

MULTICAL® 402 peructpupyeT cymmapHoe notpebneHue Ans CHETUMKOB, MOAKMoYeHHbIX kK VA n VB, a Takke
3HayeHWs 3a Mecsl M 3a rof B COOTBETCTBYyOLME faTbl oT4yeTa. YTOObI 06nerdynTe uMaeHTUdUKaUM npu
CYMTBIBAHUN [OaHHbIX, MPEeOOCTaBMsSETCSd BO3MOXHOCTb COXPaHATb HOMepa CYETYMKOB, MNOACOEAMHEHHbIX
cooTBeTCcTBEHHO K VA 1 VB. BBog 3HauyeHun napameTpoB npoussogutcs npu nomowm METERTOOL vnn ¢ knaeBumw
Ha NMUEBOW NaHenu.

Pernctpupyemblie faHHble, KOTOPbIE MOXHO CUMTATb C 9KkpaHa aucnnes (Bbibpas cooTBeTcTBYOWMIA kog DDD), a Tak
Xe C nomMmouwbw cuctem AUCTAHUMOHHOIO CYUTbIBaHUA I'IOKa3aHVII7I, OXBaTbIBAKOT chneaywwmne napamMeTpbl C
yKa3aHnem Oatbl apxmuBaunmn aHHbIX 3a Mecdu 1 3a roa:

Tun pecucmpayuu: lNoka3zaHue | UOenmu- | JaHHble | [daHHbIe
cyemyuka | ¢hukayusi | 3a 200 | 3a Mecsy

VA (Hapacmarowuii umoea) o

Ne cuemyuka, noOknryeHHo20 Kk VA .

HaHHble 3a 200, enybuHa apxusa 15 nem .

JaHHble 3a mecsuy, enybuHa apxuea 36 mecsues .

VB (Hapacmarowuii umoea) o

Ne cuemyuka, noOkno4YeHHo20 K VB .

HaHHble 3a 200, enybuHa apxusa 15 nem .

JaHHble 3a mecsu, enybuHa apxuea 36 mecsues .

MokasaHna cyeTunkos, nogkntoveHHbIX K VA u VB, moxHo npu nomowm NO METERTOOL npegyctaHoBUTL Ha TO
3HayeHne, KOTopoe ObINO Ha CYETYMKAX HA MOMEHT UX NOAKMIOYEHUS.
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3.6.2 Tpumep nokasaHun gucnnes, VA

B npuBognmom Hwxke npumepe VA ckoHdurypupoBaH Ha FF=24, uto cootBetctByeT 10 n/umnynsc u
MakcMManbHOMY 3Ha4yeHuto pacxoga 5 m/u. MogkntoveHHbI K VA cyeTunk nmeet Homep 75420145, kotopbin npu
nomowm METERTOOL 3anoxeH B namsats MULTICAL® 402.

Peructp HapacTtatowero ntora ans VA (Bxog A)

Ne cyeTtumka, nogkntoyeHHoro k VA (makc. 8

undp).

[anHble 3a rog, gata apxusaumm LOG 1
(nocnegHas gata otyeTa)

[aHHble 3a rog, apxuBHoe 3HaveHue LOG 1
(nocnepgHsAs naTta oTyeTa).

OT0 3Ha4YeHne HapacTarLlero ntora obbema
BOAbI, 3aperncrtpupoBaHHoe 1 sHeaps 2010 r.
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3.7 >PP< UmnynbcHble Bbixoabl CE u CV

Bbixogp! umnynbcoB notpebneHHbix aHeprum (CE) n o6bema (CV) nmetotcsa Ha cneayowmx mogynsx (cm. Pasgen
11.1.1 06 uX NOAKIHOYEHUN):

Tun 402- [ oo
[aHHble + 2 Bbixoga umnynbscos (CE, CV) 11
M-Bus + 2 Bbixoga nmnynbscos (CE, CV) 21
Papvo, EC, 434 MI'y, BcTp..+BHeLw. aHT., NETO + 2 Bbixoga umnynescos (CE, CV) 43
Papguo, EC, 434 MI'y, BcTp..+BHew. aHT., NET1 + 2 Bbixoga umnynscos (CE, CV) 45

B cny4yae ycTaHOBKM MOAYNs, UMEIOLLEro BbIXOAbl MMMYNbCOB, CHETYMK MULTICAL® 402 aBTomaTunyeckm
KoHdurypumpyeTcs anst paboTbl MMMYMbCHBIX BbIXOAOB.

OnutenbHOCTb MMMYbCa MOXHO BbiOpaTh Npu 3akase kak 1 mc, 32 mc vnm 0,1 c. MNocne nocTtaBkM ANUTENBHOCTb
UMnyrbca MoXeT OblTb M3MEHEHa Npu NoMoLm nporpammHoro obecnevenna METERTOOL (cm. Pasgen 14)

Bbixog C
(CE) Knemma 16-17
Bbixog D
(CE) Knemma 18-19
PP OnutenbHOCTb UMNynbca
94 1 mMc
95 32 mc PP=95 no ymonyaHuto npu nocraske.
y p
96 01c OnutensHocTb uMnyneca 0,1 ¢ ykopaumsaeT cpok cnyx6bbl 6atapen.
’ Ob6pawaritecb Ha Kamstrup 3a 6onee nogpo6Ho nHpopMauuen.

3.8 KoHdurypupoBaHue npu nporpaMMmpoBaHMU Koda CTPaHbI

[lBa nocnegHux cuMBona B KoAe Tvna NpeacTaBnsoT coboi ko cTpaHbl M UCMoNb3YTCA Anst 0603HaYeHNs A3blka
3TUKETKN, Hanpumep, «CyeTunk B obpaTtHomM Tpybonporoage», Knacc 2 nnn 3, mapkmpoBkM ogodpeHus Tuna u
NOBEPKU, TAKKE ONPEeAENsoT CKOPOCTb MHTerpaumm (bbictpas/meaneHHas) n 0yayT v MHAOKOAbI CTUpPaTbCA
aBTOMAaTUYECKM NpU NpekpaLleHun cuTyaummn cbos.

Tun 402- QO oo a og O O agd
Kopa ctpaHbi XX

ObpawanTteck Ha Kamstrup 3a 6onee nogpobHow MHpopMauuen o JOCTYMNHbIX KoAax CTpaH. [JocTynHble Koabl
CTpaH onucaHbl BO BHYTpeHHeM JokymeHTe Kamstrup 5514-169 Ha nHtpaHeTe Kamstrup.

3.8.1 Bpems nHTerpauum u TMn copoca MHokoaoB

MULTICAL® 402 ncxonHo KOHGUIypUpyeTCsi Ha BbINOJSTHEHNE NHTErpauun (BblYMCNEHNIA NOTPEBNEHHON 3HEpPrn)
Kaxxable 24 cekyHAbl, @ Takke Ha aBTOMaTUYECKUIA cOPOC MHGOKOAOB NPW NPeKpaLLeHn cutyauumn coosi.

24 c mexgy vHTerpaumsamm (no ymonvaHuio)

4 ¢ Mexay MHTerpaumusamm

ABTOMaTU4eECKUA cOpoc nHokooB (Mo
YMONYaHuIo)

C6poc MHAOKOAOB BPYYHYHO.

3.8.2 [laHHble KoHcUrypauum
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Mpn wnaroToBneHun MULTICAL® 402 B HWKENpPMBOAMMbIE MOMS LOMKHbI ObITb 3anoXeHbl 3Ha4YeHud. Ecnu npu
pasMeLLeHn 3akasa He 6bino chopMyNUMPOBaHO MHbIX TPEOOBAHMI K KOHGUIypaummn, TO CYETYMK NOCTABNSETCA C
OaHHbIMU «@aBTOMaTUYECKN» N «MNO YMOJTHYaHUIO».

3aHocsATcs Yka3biBaroTca npu 3akase |[Mo ymonyaHuro
aBTOMaTUYeECKU
CepunHbin Ne n rog Bbeinycka 60.000.000/2010 - -
VpoeHTudurkaumoHHbIn Ne - [o 16 undp. Ma. Ne notpebutens =
notpeburens Orpanmserme BOS mo 11 CepuiiHbin Ne
Oucnnen Ne 1 = 8 undp MSD LUmndp € Lernbo
[ncnneit Ne 2 = 8 Ludp KM coBmecTumocTu ¢ PcBase
[arta otyeTa - MM=1-12 n DD=1-28 OnpepgensieTca KOgoM
TL2 - 5 undp 0
TL3 - 5 undp 0
Makc./MvH. Bpemsi - 1...1440 muH. 60 MuH.
vCDeOHeHus
Ohc nepekntoyeHne pexnma - 0,01...160,00°C *) 25,00°C
yyeTa Tenno/oxnaxaeHue
[ata/Bpems rrrr.MM. ag/bya.mm.cc | GMT £ 12,0 yac. -
GMT+nonpaBka Ha (0,5 yac. BecHown)

4acoBOM MNOSIC B COOTB.
C KOQIOM CTpaHbl

*)Ecnu ycmaHosumse 6y, = 180,00 °C, hyHKUUST OMKII0Haemcs, U CHemM4uUK MOXHO UCIO0b308amb. Onsi MPUMEHEHUS
«MOKyrKka/npodaxa merinax

S/N ¢ 60.000.000 0o 62.499.999 3ape3sepsuposaHs! 05t MC402.

3.8.3 3JTuKeTKa 3aKaszumka

B BepxHem neBoM yrny aTUKETKM npmnbopa yvactok 15 x 38 MM npegHasHaveH Ans aTUKeTKU 3akasyuka (cMm. Pasgen
3.1), KoTOpas MOXeT copepxaTb, Hanpumep, NOroTUN 3akas4vuka, WTpUX-Kog W.T.N. Ecnun npu pasmelueHnn 3akasa
He ObIno cdopmynupoBaHo crneuuduyeckmx TpeboBaHMM K 3TUKETKe, TO MULTICAL® 402 OyneTt noctaeneH ¢
atukeTkon Ne 2001-000, oTpaxatoLlen CepunHbIn Homep.

Mpn HeobGXxoaAMMOCTUN 3aKka3a HOBOW ITUKETKMN obpallanTtecb Ha Kamstrup.

3.84 Mpoune ¢yHKLMUM

Mpu ocbopmneHnmn 3akasa B BOS MoxHO BbIOpaTh «obwmn agp M-Bus», npyu 3TOM BCceM CHETYMKAM B pamMKax 3akasa
Oy4eT npu NporpaMmMmnpoBaHvmn NpUAaH OAWH U TOT e agpec M-Bus.

3.8.5 0630p BHyTpeHHeN KoHdUrypaumm

O6 n3meHeHUn NporpaMMmMpoOBaHNS U KOHUrypauumn cyeTymka cm. Pykosoactso 5508-739
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4 JCKn3sbl C pasmepamm

MULTICAL® 402
18 41
a — S F e —— — N
| A ID ¢
® e I o |1 :
3 = )
I(amstraup —_
S — ==, :;—_ju —r— J,

Puc. 2: Pasmepbi 6510ka 311€KmMpoHUKU

—
=

H1

=
Q BBl — )

B2 B1

Puc. 3: Pacxodomep ¢ pe3sbbosbim ripucoeduHeHuem G% u G1

Mpumep
Pe3bba L M H2 A B1 B2 H1 HbIA
Bec [Kr]
G¥% 110 L/2 89 10,5 50,5 35 48,5 1,4
G1(q,1,5)| 130 L/2 89 20,5 50,5 35 48,5 1,5
G1(9,2,5)| 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
G1(gp1,5)| 190 L/2 89 20,5 50,5 35 48,5 2,0
G1(9p2,5)| 190 L/2 89 20,5 50,5 35 48,5 1,9

Tabnuya 2: Bec eknoyYast KoMinekm KOpomkux mepmornpeobpaszosamerneli NpsiMogo nogpyxxeHusi ¢ kabenem 3 m,
HO UCKITHoYasi yrnaKkoeKy
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— M —
A
1
[ | ®
@ (o o]
B2 B1
Puc. 4: Pacxodomep ¢ pe3bbosbim ripucoeduHeHuem G5/4 u G2
Mpumep
Pe3bba L M H2 A B1 B2 H1 HbIN
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 ekntoyass komrnekm mepmornpeobpazosamernel ¢ kabenem 3 M, HO UCK/IHOYasi yrakosKy
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H2

npucoeduHeHuem [y25 - [ly50

Puc. 5:
Pacxodomep
c
griaHuesbIM

HomuH. BonTtbi MpumepHbIN Bec
anameTp L M | H2 D H k |Kon-Bo |Pe3bba d2 [kr]

Ay25 260 | L/2 |92,5| 115 | 106 | 85 4 M12 14 5,6

Ay40 300 | L/2 {92,5]| 150 | 136 | 110 4 M16 18 8,9

Ay50 270 | 155 |92,5| 165 | 145 | 125 4 M16 18 10,7

Tabrnuuya 4: Bec sknoyas komrnekm mepmorpeobpasoeamersiell ¢ kKabesiem 3 M, HO UCKIIHo4asi yriakoeky
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5 [loTtepu aaBneHus

lMoTepst gaBneHus Ha pacxogomepe MPUHMMAaETCs PaBHOM MaKCUMarlbHOW noTepe OaBMeHUs Npu HOMMHANbHOM
pacxofe qp. CornacHo EN 1434 makcumanbHas noTepst AaBneHns He MoxeT npesbiwaTb 0,25 6ap, kpome criyvaes,
Korga B COCTaB CYETHYMKA SHEpPrum BXOOUT perynsaTop pacxoda, Uiv ecnm CHETYMK ucnonb3yeTcs kak obopyaoBaHme

OnAa NOHWXeHNA aaBreHuns.

MoTepa OaBneHWs Ha CYETYMKE pacTeT B KBagpaTUYHOW 3aBUCMMOCTU OT BENMYMHBLI pacxoda U MOXeT ObITb

BblpaXXeHa KakK:

Q=kv><\/A7p

roe:

Q

ob6bem nponusaemon BoAbl [M3/4]

kv = 06BbeMHbIV pacxog npy notepe aaeneHus 1 6ap [M3/4]

Ap = noteps gaeneHus [6ap]

dp Hom. pnameTp K Q npwu 0,25 6ap
v
[m3/4] [Mm] [m3/4]
06&1,5 Oy15 v Oy20 3 1,5
25&35&6 Oy20 v Oy25 13,5 6,8
10 & 15 Oy40 v Oy50 43 21,7
Tabnuya 5: Tabnuuya nomepb dasneHusi
Ap MULTICAL®402
1 A B C
7 7
7 7 7
i yi i
/ i
J{ ,J' /
// ’ /
5o ) / /
? 4 7 ya
i i
Jr i
/ 4
/ i
/ / ’
[ / /]
LT ]

i
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6 MoHTax

6.1 TpeGoBaHUA K MOHTaXy

,U,O Ha4vana MOHTaXa cnefyeT NpoMbITb CUCTEMY, YCTAHOBUB CEPBUCHYIO BCTaBKY BMECTO CHEeT4MKa. 3atem yoanute
C pacxogoMmepa  3alUMTHble  HaKMNenkn-membpaHbl M YCTaHOBMTE  pacxogomMep C  pe3bboBbiMM
npucoeguHeHuamu/conaHuamn. Bcerga wcnonb3ynte TONMbko HOBble UOPOBLIE NPOKMAOKA  OPUIMHANbLHOro
NPOUCXOXAEHWSI.

Mpn wncnonb3oBaHWM HeopuUrMHanbHbIX pe3bboBbIX coeAuHeHun (He npowussoacTBa Kamstrup A/S) cnepyert
ybeanTbes, YTO AnMHA pe3b00BOI YacTy JOCTAaTOMHA AN 3aTSKKM YNIOTHAOLLMX NOBEPXHOCTEN.

MpaBunbHOe pacnonoxeHue pacxogomepa, Ha nogawwem unv obpaTHoMm TpybonpoBoae, yka3aHO Ha 3TUKETKe
BbIYMCINTENS, @ HaMNpaBreHne NOTOKa NOKa3aHO CTPESIKoM Ha Kopryce pacxogoMepa.

[ns npegynpexaeHns kaBuTauum OaBreHWe B pacxogoMepe AOSPKHO COCTaBnaTb MUH. 1,5 6ap npu qp v MuH. 2,5
©ap npwu gs. 3To cnpaBennmeo ansa temnepatyp Hmwke 80°C. lMoagpobHee o paboyem aaBneHun cm. B Pasgene 6.5.
Korga MOHTaX 3aKOH4YEH, MOXXHO 3amnyCTUTb LMPKYNsILUMIO TennoHocutens B cucteme. KpaH Ha Bxoae B pacxodoMep
crnepyeT OTKpbIBaTb NEPBbIM.

Pacxogomep Henb3s nogBepraTh AABNEHUIO HUXKE, YeM AaBEHUE OKPYXXatoLLEen cpeabl (PaspexeHuto).

Honyckaemblie pabouune ycnoBus

TemnepaTypa OKpy>KatoLLen cpeabl: 0...55°C (B nomewwennn) Makc. 30°C gnst obecneyeHus
OonTMMAarnbHOro cpoka crnyx6bl 6aTapewu.

TemnepaTypa nsmepsiemMoi cpeabl 4 TennocyeTymKa: 15...130°C npu HAaCTEHHOM MOHTaXe TennoBblYUCIIUTENS
15...90°C npu MOHTaxe TennoBbIYUCIUTENS Ha pacxogomepe

TemnepaTypa nsmepsiemMoin cpeabl 458 cHeTYMKa 2...50°C

JHEPIM OXNaXAEHWS:
TemnepaTypa uamepsieMoi cpeapbl Ans kombuHuposaHHoro  2...130°C npu HACTEHHOM MOHTaXxe

cyeTyMKa Tenno/oxnaxageHue: TennoBbIYMCNUTENS
2...90°C npu MOHTaxe TeMMoBbIYMCNUTENS Ha pacxogomMepe
[asneHune B cucteme: 1,0 (1,5)...16 6ap ans cyeTYNKOB C pe3bboBbIM COeAMHEHNEM
(Cm. Pasgen 6.5) 1,0 (1,5)...25 6ap ons c4eTyYnKoB ¢ priaHLEeBbIM
coeiMHeHem

3ne|<1'pw1ecxoe nogknw4yeHune

MULTICAL® 402 MOXeT nocTaBnsiTbCs B BapuaHTe ¢ nutaHuem 24 B AC vnm ¢ nutaHmem ot cetn 230 B AC.
MoaknoyeHne K CeTM OCYLLIECTBISAETCS 2-XUNbHbIM Kabenem, 6e3 3azemneHuns.

Vcnonb3yiiTe NpoYHbIA COEAMHUTENBHBIN Kabernb ¢ BHELLHUM ANaMeTPOM Makc. 7 MM, HaJeXHOo 3akpenuTe kabenb B
cueTumke. [pu MCMNonb30BaHUM COEAMHUTENbHBIX Kabenen nonepedHbiM cedeHnem 2x0,75 mm? HeobxogmMmo
noAkntovaTb CHETUMK Yepes NpegoxpaHuTenb Makc. 6 A.

Cnep,yeT BCerga cnenoBatb HauMOHallbHbIM HOpMamM WU TpGﬁOBaHVIFlM Nno JNEeKTPOMOHTaXxy, B TOM 4ucne no
ceyeHusiM kabens n TOKY npeaoxpaHuTtend (TOK KOPOTKOro 3aMbIKaHI/IF|).

Mpn ycraHoBke B [aHuu cyeTymkoB ¢ nuTaHuem ot cetn 230 B AC u nogkrodaemblx yepes TpaHcdopmaTop
cueTunkoB c nutaHmem 24 B AC, pykoBoacTtByoTcs CoobueHnem YnpaBneHust Mo  3NeKTPOTEXHUYECKOWN
BesonacHoCTn «YCTaHOBKa NUTaeMbIX OT CeTU TennocyeTymkoBy. [NogpobHee cm. B Pasgene 10.9.

CepBucHoe obcnyxumBaHue

Mocne YCTaHOBKM CYHETYMKa B CuUCTemMe Henonyctumo nposeneHue CBapkm M 3amMopaxXunBaHue CUCTEMBbI. Bceraa
CHMUMaWTE CHETYMK U OTKITIOYaNTE CETEBOE NUTAHME, ECIN OHO €CTb, 40 Ha4yana pa60T.

[ns ynpolieHusi 3aMeHbl cyeTyrKa crieqyeT npedycMaTpuBaTh 3anopHble KpaHbl C 0GerX CTOPOH cYeTYMKa.
Mpy HopMarbHbIX YCIOBMSIX 3KCMNyaTaumn HeT TpeboBaHuii K yCTaHOBKe (OUNbTPOB Nepe BXOAOM B CHETYMK.
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6.2 MoHTax MULTICAL® 402

Puc. 6

Puc. 8

Ecnu TpebyeTcs MruHMManbHas MOHTaxHasi rnyouHa,
(G% n G1) noBepHYTb pacxogomep nnacTMacCoBbIM

ONoKOM BHU3, BbIYUCNIUTEND Ha 60Ky.

Kamstrup A/S - TexHnyeckoe onucarue - 5512-744_K1_SNG_04.2015

MULTICAL® 402 MOXHO ycTaHaBnvBaTb
rOPV30OHTAasNbHO, BEPTUKAIBLHO MW Mog
yrrom

BaxHo!

Oatunk pacxoga MULTICAL® 402 MOXHO
NMOBEPHYTb Ha Yron Makc. 45° BBepx unm
Makc. 90° OTHOCUTENBHO OCU
TpybonpoBoga npv ropM3oHTansHOM
MOHTaxe.

-
x r
' 4

o

©

Puc. 9

MnacTmaccoBbIl kKOpnyc He AoMmKeH ObiTb
MOBEPHYT BBEPX.
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6.3 lNpsiMble yyacTku

MoHTax MULTICAL® 402 He TpebyeT NpsAMbIX Yy4aCTKOB Ha BXOAE M BbIXO4e B COOTBETCTBMU C [JUPEKT1BON No
nameputensHbiM npubopam (MID) 2004/22/EC, OIML R75:2002 v prEN 1434:2009. NMpsamown y4acTok nepen BXo40M
B pacxogomep HeobXxoamMM TOMbKO B CryyYasx CUibHON TypOyneHTHoCcTu noTtoka. ObLme pekomeHaaumm no
yctaHoBke cM. B CEN CR 13582.

OnTumanbHOe pacnonoxeHne pacxogomMepa cnegyeTt U3 HKeNpUBOANMbIX YCIOBUIN MOHTaxa:

A PekomeHayemoe pacrnonoxeHue
pacxogomepa.

B PekomeHayemoe pacnonoxeHue
pacxogomepa.

C HeponycTtumoe pacnonoxeHue
pacxogomepa (PUCK CKONMeHnsa Bo3ayxa).

D [JonyckaeTcs B 3aKpbITbIX CUCTEMAX.
He ponyckaeTcs B OTKPbITbIX cCUCTEMAX
(puck ckonneHns Bo3gyxa)

E Heponyctumo yctaHaenveaTtb
pacxooomep cpasy 3a 3aABWXKKOW
(MCKJTKOYEHMWE: 3anopHble WwapoBble
KpaHbl. OHM OOIMKHbI Bceraa bbiTb
MOMHOCTBIO OTKPbIThI, KPOME CIy4aeB
nepekpbiBaHUSA TENNOHOCUTENS).

F Hepgonyctnmo yctaHaBnveaTb
pacxogomep Ha BCacblBalLLEN CTOPOHE
Hacoca.

G HepgonycTMma ycTaHOBKa pacxofomepa
nocrie OBOMHOrO kKoneHa Tpy6onposoaa
B ABYX NITOCKOCTAX.

Puc. 10

O6wme pekomeHgauum no ycrtaHoBke cMm. B gokymeHTe CEN DS/CEN/CR 13582, MoHTaX CYeTYMKOB TEnsoBow
aHeprun. Pykosodcmeo o 8s160py, MOHMaXy U 3KCrsayamayuu cHemyukoe mennoeou sHepauu.
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6.4 lMpumepbl MOHTaXHbIX peLueHnn

HanpasneHue R HanpasneHue
noToka notoka

Puc. 11: MoHmax cdemyuka ¢ pe3bbo8biM rnpucoeduHeHUem

MoHTax pe3b60BbIX COEZIMHEHWI 1 KOPOTKOro AaTyrka NpsMOro Morpy>KeHusl, yCTaHOBINIEHHOTO B PAaCXOAOMEPHYH
yacTb MULTICAL® 402 (Tonbko G¥% (R%2) n G1(R%)).

Yeunve ~ 4 Hwm

*Mpoknagka

Puc. 12

Hanpasnexuve , Hanpaenexue
noToka , | notoka

Puc. 13: Cyemyuk ¢ ghriaHue8biM rnpucoedUHeHUEM
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Puc. 14: HacmeHHbii moHmax MULTICAL® 402 Puc. 15: 3akpenneHue kabens

Ecnu pgatuuk pacxoaa yCtaHaBiMBaeTCA BO BJ1aXHbIX NMOMeELLEeHUAX Unn B yCrioBuUAax C BO3MOXXHOW KOHOEHcauunen,
BblHYMCnnTenb O0MKEeH yCTaHaBNMMBaTbCA Bbllle JaTyMKa pacxona.
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6.5 Pabouee paBneHue ansa MULTICAL® 402

Onsa onpepgenexvsi Tunopasmepa npuéopa LenecoobpasHo MMeTb paboyee AaBneHWE B cucTeme, MpeBbilatoLLiee
3Ha4YeHua gaBleHnd, KOTopblie NPUBOOAATCA HUXE!

HomuH. pacxopg q, Pekowm. pab. gas. Makc. pacxog g Pekom. pab.gas.
[MP/d] [6ap] [M°/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

Tabnuua 6

PexomeHgauum no pa6oqemy OaBneHnio MMerT uenbio npeaynpeamntb HEeTOYHOCTb |/|3|V|epeH|/|17| BcnencTeue
KaBunTauunum nnm Bo3ayxa B Boae.

Peub He o0bs3aTenbHO MaeT o kKaBUTauMmM B CaMOM an60pe, MMEIOTCA B BUAOY TaKKe Ny3bIPbKM BO34yXa OT HACcOCOB
N perynmpyrowmx KnanaHoB, yCTaHOBJIEHHbIX B CUCTeME nepen BXoAO0M TenyfioHOCUTENA B U3MEPUTENbHYIO pr6y.
[lo momeHTa pPacTBOPEHUA MY3blIPbKOB B KNMAKOCTU NPOXOOUT HEKOTOPOE BPEMA.

Kpome TOro, B BOAe MOXET coOepXaTbCA HEKOTOpPOe KONIMYECTBO pPacTBOPEHHOro Bo3gyxa. KonumuecTso
pacTBOPEHHOro B BOAE BO3[yXa 3aBUCUT OT AaBNeHusl 1 TeMrepaTypbl. OTO 03HaYaeT, YTo Npu NageHnn OaBreHus,
Hanpumep, BCreACTBME BO3PacTaHUsi CKOPOCTM MOTOKa B CY)KEHHOM y4yacTke TpyGonpoBoda unv BHyTpWU npubopa,
MOryT 06pa3oBbIBaTLCS BO3AYLLUHbIE MY3bIPbKY.

Puck Bo3gencTeus aTux pakTopoB CHKAETCS, ecriv NoaaepKMBaTb B CUCTEME ONpPeAeneHHOe LaBrneHmne.

CnepgyeT Takxke yduTbiBaTb AaBneHue napa npu gaHHow Temnepatype. Tabnuua 6 npumeHuma ans temneparyp
Huxe 80°C. CnegyeT Takke yuynTbiBaTb, YTO YNOMSAHYTOE AaBneHue npegcraensetr cobon paboyee gaBneHue B
npubope, N YTO AaBMEHWE HWXKE MOCMe CYyXEHHOro yyacTka, Yem nepef HMM (Hanpumep, ecrn ecTb KOHYCHble
CyXeHus). OTO o3HayaeT, YTO AaBneHne, namepsiemMoe Ha fobom Opyrom yyacTtke CUCTEMbI, MOXET OTNnYaTbCs OT
n3mepeHHoro B npubope.

O6bscCHEHNE 3TOMY MOXHO HaWTW, MPUMEHSS ypaBHEHME HEMpPEepbIBHOCTM W ypaBHeHue bepHynnn. Obuwee
KOMNMYECTBO 3HEPrnM noToka OyaeT OOUHAKOBO ANS KaX4oro NonepeyvyHoro ceveHns TpybonpoBoda. YNpOLEHHO 3TO
MOXHO BbIpa3uTb B Bige P + %pv? = KOHCTaHTa

lpu pacyeme napamempoeg pacxodomepa credyem y4yumbieamb rMPUEOOUMbIE 8biLUE 3aMedaHUs, 8 0COBeHHOCMU,
ecnu npubop npedronazaemcs UCMo/b308amp 6 duarna3oHe Mexoy q, U s CO2/1acCHO

EN 1434, u Ha 3Ha4uMenbHO CY)XEeHHbIX ydacmkKax cucmembsi .

[aeneHune napa

25

[6apl

0s /

80 85 0 95 100 105 110 15 120 125 130
rel

pacbux 3

6.6 PacnonoxeHue B nogaroliem unu o6paTtHom TpybonpoBoae

Kamstrup A/S - TexHnyeckoe onucarue - 5512-744_K1_SNG_04.2015 35



MULTICAL® 402

Mpor Ne A MULTICAL® 402 nporpaMmMmupyeTcst 4ns pasMeLleHns pacxogomMepa B
] nogatowiem mnm obpatHom Tpybonposoge. NpuBeaeHHas HXe cxema
nokasblBaeT OCOOEHHOCTM MOHTaxa:
¢ CyeTyurK TENOBOM SHEPIUM
PasmeweHune
pacxogomepa: ¢ CyeTunK oxnaxgeHus
Koo, ~ Mopaya (T1) 3 ¢ CYeTUMK KOMBUHMPOBAHHOIO y4eTa 3Hepruun Tenna u
K _O6parka (T2) 4 OxnaXaeHns
. Tpy6a | Tpyba
AnropuTm: Koadbdp. K Mpor. rop. XOn. MoHTax
lop. . u-—Lv—-—Q— KpacHbIn
[l
=S
[INT) o s .
Koadhd. k ¢ A=3
c Tabnuuein | (Pacxogomep | |V1un T1 T2 xon, [ =S CHHMiA
HeTHmk nogaun (T1) | B nopave) ]
TennoBowm ] .
3Heprum '
E1=V1(T1-T2)k
n mr—(:«::—¢—<'>.
m
[
s RSP |
Fop T1 (red) KpacHbIN
’ Hot HX l
Koadpdp. k ¢ A=4
Tabnvuen (Pacxogomep T1 VinT2
obpatku (T2) | B obpaTke) T2 (blue)
Cold -‘—|>—< J‘ w1
CUHUIA
Xon. |
|
Xon. KpacHbIn
T1 (red)
Koadhdh. k ¢ A=3 Kold
Tabnuuen (Pacxogomep T2 VinTi1
obpatku (T1) | B nogaue) %
T2 (bl&)
CyeTumk Fop. Ve <@—><i—b KOACH
oxnaxaeHus |
|
E3=V1(T2-T1)k Yon. e KpACHbIiA
Koadpd. k ¢ A=4
Tabnuuen (Pacxogomep
nogaum (T2) | B oBpaTke) ViuTt2) T - T
Fop. CUHWIA
Hot = op. Red = kpacHbIn
Cold = Xon.  Blue = cnHun
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6.7 OaHHble AMC

MULTICAL® 402 paccumtaH u umeetr CE-mapkupoBky B cootBetctBuM € EN 1434 xnacc A (4to no
3NEeKTpoOMarHuTHon cpege cooTBeTcTByeT knaccy E1 MID - [dupekTuBbl Mo M3MepuTerbHOMY 000pydoBaHui0) WU,
Takum obpasoM, MOXeT yCTaHaBNMBaTbCA KaK B XKWMblX, Tak U B MPOW3BOACTBEHHbLIX MOMELLEHUAX C NErkon
3NEKTPOMarHMTHOM cpedomn.

Bce curHanbHble kabenu HeobGxoaMmo MpoknagbliBaTb OTAENbHO M He napannenbHO C CUMNOBbIMWA UMW MHbIMU
kabenamu, 4Tobbl M3bexaTb ANEKTPOMArHUTHbIX Nomex. Bce curHanbHble kabenu OOMmKHbl ObiTb MPOSIOXEHbI Ha
paccTosiHUN He MeHee 25 cM OT Apyrux anekTpokabenemn n ycTaHOBOK.

6.8 KnumaTtunyeckue ycnosus

MULTICAL® 402 npegHasHaveH Anis YCTaHOBKM BHYTPU NOMELLEHWI ¢ TeMnepaTtypon cpeabl 5...55°C, B cpepax 6e3
KOHAEHCauun, ogHaKo oNTUMarnbHO AOMrnA CPOoK Cnyx0bl 6baTapen gocturaetcs npu temnepartype He Bbiwe 30°C.

Knacc 3awmtbl IP54 Belumcnutensa n IP65 pacxogomepa gonyckaeT nonagaHue BOAsHbIX OpbI3r Ha Npubop, ogHako
OONrOBpEMEHHOE BO3[AENCTBME BNaru u norpy>xeHune npubopa B BOAY HESOMNYCTUMBI.
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7 ®YHKUMM BblYUCNUTENSA

7.1 LUmkn namepeHum

MULTICAL® 402 npou3BOAWUT MHTErpauuu C NpUBSI3KON KO BPEMEHM, T.€. BbIYMCIIEHUS HAKOMMEHHbIX 3HaYEHWiA
obbema M aHeprMn NpomsBOAATCS C 3adaHHbIM BPEMEHHbIM MHTEPBANiOM He3aBMCMMO OT TeKkyliero pacxoga. B
HopMmarnbHoM pabouem pexume MULTICAL® 402 wcnonb3yeT MHTepBanm WHTErpupoBaHus 24 ¢, Torga Kak B
«BbICTPOMY pexmme MHTepBarn coctaBnseT 4 C.

«HopmanbHbIN» pexum

B HopmanbHoMm pexume MULTICAL® 402 BbIMOMHAET M3MepuTernbHbIA Lmkn 3a 24 ¢. B TeuyeHue LMkna pacxon
TENMOHOCUTENSA N3MEpPSIeTCA C NPOMEXyTkoM B 3 C. TemnepaTypbl nogayvM n obpatku M3MepsoTcs B cepeauHe
UMKna, a no 3aBepLlleHnN uUUKna BbINONMHAKTCA BbIMUCIEHUA 3HEPrmn u obbema. Bce 3HaueHus napameTpos,
BbIBOAMMbIE Ha AWCNeln, 0bHOBNsAOTCS kaxable 24 ¢. MrHOBEHHOE 3HayeHue pacxofa OOHOBMSETCS C MHTEPBAIOM
12 c.

«BbICTPbIN» pexum

B 6bictpom pexume MULTICAL® 402 BbinonHsSeT M3MepuTenbHbI LMKN 3a 4 ¢. B TeyeHue uukna pacxof
TEennoHocuTens mMamMepseTca ¢ npomexytkom B 1 c. TemnepaTypbl nogayn n obpaTkM M3MEpSTCa B cepeauvHe
UMKNa, a Mo 3aBEPLUEHUN LMKNA BbIMNOMHAKTCS BblYMCIEHMS 3Heprun n obbema. Bce 3HaveHuss napameTpos,

BbIBOAMMbIE HA OUCNNEN, OOHOBMAOTCS Kaxable 4 C.
Cwm. Tarke Liukn cyeTtumnka B pasgene 13.2.

7.2 BbluucrneHue TennoBoU 3Hepruum

MULTICAL® 402 paccuuTbiBaeT 3HayeHWe 3aHepruu no dopmyne craHaapta prEN 1434-1:2004, B KOTOpOA
NPUMEHSIIOTCA MexXayHapoaHasa TemnepaTypHas wkana 1990 r. (ITS-90) n paBneHune 16 Gap.

BblumMcneHne aHeprum B ynpoLLeHHOM BuAe MoOXeT ObiTb BblpaXeHo, kak: JHeprna = V x A® x k. Bblumncnutens
Bcerga paccuntbiBaeT aHepruto B [Wh], nocne 4yero 3HadeHve nepeBoanTCS B BbIOPaHHYO e4uHULY U3MEpPEHUs.

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

\' npoLueawnii (MM MMMTUPOBaHHbIA) 06beM TenioHoCcUTENs B M3.

A® un3mepeHHasa pasHOCTb TemnepaTyp. TennoBasi aHeprusa (E1) A® = Temnepatypa Bogbl B Tpybonposoge
nogayv — TemnepaTtypa B obpaTtHom TpybonpoBoge.

OHeprus oxnaxaeHnsAE3) (© = Temnepatypa Boabl B obpaTHom TpybonpoBoae — Temnepartypa nogaqdu.
Ha gucnnee v npy yaaneHHOM CYMTbIBAHWMUN AaHHbIX BUAbI 3HEPTUK onpeaerneHbl OAHO3HAYHO, Hanpumep

Tennosas aHeprusa: E1 = V1(T1-T2)k OHeprus oxnaxgenus: E3 = V1 (T2-T1)k
E E3
MWh MWh
k npegcraBnsaeT cobow TennoBon ko3 UUNEHT BOALI, paccuMTbiBaeMbI No hopmMyne

prEN 1434-1:2009 (ngeHTryHOM ¢ popmyrnon aHeprum B OIML R75-1:2002).
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[N KOHTPONS BblYMCIIEHNI HA Kamstrup MOXHO NMONy4YnTb NMPOrpaMMy - KarnbKynsaTop SHEpriu:

<s Heat energy calculator - OIML R7S o ] 4

Exit Cptions  About
— Input

Flow pozition Fieturn position

Temparature: I?U Iﬁ T

Fressure: |1 g bar
Yolume: |1 m3

i~ Calculations
Flow pozition Return pozition
Specific volume: |1 0220 |1 0037 I/kg
Specific enthalpy: |81.7502 35,3333 wihikg
Heat cosfficient [1.1354 [1.1561 Kwhim3/K
Enerqy: |45,41 60 |4B,2459 Kk

| | Unit: kiwh | Resolution: 4 digits |
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7.3 Bugbl/cxemMbl npUMeHEeHU

MULTICAL® 402 onepupyeT 4 pasnuyHoiMu cdopmynamu, E1,E3, E8 n E9, npmnyem BblMMCREHMA MO Kaxkoon
dopmMmyne npousBOOATCS NapanmnenbHO NPU KaKOoW WMHTerpauum, He3aBUCMMO OT BblIBpaHHOW KOHdUrypaumm
npubopa. E8 mnn E9 mcnonb3ylotca kak 6asa ona ocHoBaHHOro Ha obbemax pacyeTa cpefHuWx TemnepaTtyp B
nopatowem n obpatHom TpyGonposogax. E1 n E3 ncnonb3yloTca Ans BblYMCNEHMSA TEMNSOBON SHEPTUN U 3HEPruu

oxnaxaeHus.
731 E1nE3

®dopmynbl BolivmucneHna E1 n E3 onucaHbl H/Xe npy NOMOLLM CXEM MPUMEHEHUN.

T

>—1><1—l<v>

402-Vxxxxxx2xx nnm 402-Wxxxxxx2xx

MpumeHeHue A

3akpbITaa cucteMa TernsiocHabXXeHunsa ¢
OAHMM pacxogoMepom

Tennosas aHeprusa: E1 = VI(T1-T2)K 11:nopava um
T2:0O6patka
Pacxogomep V1 pasmelyaoT B NogarLem nnm

obpaTHoM TpybonpoBoae, Kak ykazaHo B kKoae
MPOr.

(TennocyeTtunk ¢ mapkmposkon MID n Bxogamm
aatymkoB Pt100 unu Pt500).

T1 MpumeHeHne B
>—[><]_l—<> 3akpbITasi cucTeMa oxnaxgeHusi C ogHUM
pacxogomepom
OHeprusa oxnaxaenuns: E3 = V1 (T2-T1)K t2nopaua
I 11: 06p
T2 Pacxogomep V1 pasmelyaloT B nogaroLem nnm
A obpaTHoM TpybonpoBoae, Kak yka3aHo B koae
7/ AN
<> MPor.
N v

402-TXXXXXX5XX--XXX

(CyeTumk 3Heprumn oxnaxgeHus ¢ 3amnTon ot
KOHAeHcaTa 1 Bxogamu gatymkoB Pt500)

MpumeHeHue C

T1 3akpbiTas KOMGMHUPOBaAHHasA cucTtemMa
VA oTonneHusi/oxnaxneHns ¢ OgHUM

pacxogomMmepom
Tennosas sHeprus: E1 = VI(T1-T2)K 11.nopaua UK
T2:0O6patka
OHeprusa oxnaxaenuns: E3 = V1 (T2-T1)K t2nopaua

T2 ~ nnn T1:06paTka

' < | :/V1\\ Pacxonomep V1 B nogatoliem unm obpatHoM

AN Ve
v
402-TXXXXXXE6XX=-XXX

Tpybonposoae cornacHo koay MPOT.

(CyeTumk KOMOMHUPOBAHHOTO y4yeTa
Tenno/oxnaxaeHue ¢ 3aLmMTon OT KoHAeHcaTa u
Bxodamu gatymkos Pt500)

40
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7.3.2 E8uE9

E8 n E9 ncnonb3ytoTca kak 6asa ans oCHOBaHHOro Ha obbeMax pacveTa CpefHuxX TemnepaTyp B MOLAMLEM U
obpaTtHom Tpybonposogax. [Mpu kaxgom BbluucneHun obbema (kaxgple 0,01 m® y gp 1,5 m*4) B peructpol
nobaBnseTcs BenuuMHa, paBHasi npomssedeHuo m3x °C, yto genaet E8 u E9 npurogHbiMu onst BblMUCHEHMS
OCHOBaHHOro Ha obbemax pacyeta cpefHeln Temnepatypbl. E8 nnn E9 moryT ncnonb3oBatbCca ANS BbIYUCIEHNUS
cpefHen Temnepatypbl 3a nobor nepuod BpemMeHu no BbIOOPY, NpU YCIOBUM, YTO perncrTp odbbema CYUTbIBAETCS
oaHoBpemeHHo ¢ E8 unn E9.

E8= m? x tF E8 HakannuBaeTcsa B Buae E9 = M3 x tR E9 HakannnBaeTca B Buae
npounsseneHus m3x tF nponsseneHnsa m*x tR
EH ER
1t e o0t
LII_IEL‘qSS N I
Oc c’(:
m® m?
PaspelwieHue o6tLema Paspew. E8 n E9
30
PaspeweHue E8 unu E9 0000,001 m* m”x°Cx 10
3,0
E8 nnn E9 3aBucut oT paspelueHuns perncrtpa 00000,01 m? m” x °C
obbema (Mm?) 000000,1 m® M3 x °C x 0,1
0000001 m? m® x °C x 0,01

Mpumep 1: Yepes cuctemy oTtonneHuss 3a rog npowwno 250,00 m® tennoHocuTens, npuyeMm cpegHue 3HadeHust
Temnepatypbl coctaBunu 95°C B nogatowem Tpybonposoge u 45°C — B obpatHom. E8 = 23750 1 E9 = 11250.

Mpumep 2: Tpebyetca, 4TobbI CpegHue TemnepaTtypbl CYUTbIBANNCb OOLHOBPEMEHHO CO CbEMOM [OAOBbIX
nokasaHum n noatomy E8 nnm E9 BKNtoYEHbI B CNMCOK CYMTBIBAEMbIX NapamMeTpoB.

HaTta cuur. Obbem ES8 Cp. 3Hay. E9 Cp. 3Hay.
nogauu obpaTkn
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
Tabnvuya 7
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7.4 KoMOMHMpPOBaHHbLIN y4eT 3Heprum Tenna/oxnaxageHus

MULTICAL® 402 mMoxeT 6biTb NOCTaBNEH B BapuaHTax Ans yyeta TennoBow aHeprm (CueTumnk Tuna 2xx), onsa yveta
aHeprum oxnaxgeHus (Cyetumk Tuna 5xx) unu Ans KOMOUHWPOBAHHONO y4yeTa TEMMOBOW 3HEPrun 1 3IHeprum
oxnaxaeHns (C4eT4uK TMna 6xx).

Twun cyeTunka

CueTyuk Tennosown aHeprum (MID)

CuyeTumk dHeprnn oxnaxaeHus

CYeTuMK TENSIOBOW 3HEepPrun/aHeprum oxnaxpeHus 6

Kopn cTpaHbl (A3bIK Ha 3TUKETKe U T.4.) XX

Mpn noctaBke MULTICAL® 402 B BapuaHte Ans KOMOMHMPOBAHHOIO YyyeTa (TENSOBOM 3SHEpPrum/aHeprum
oxnaxgeHusi, CyeTunk TMnNa 6xx), CYETYMK NPOU3BOAUT M3MepeHue Tennosou 3SHeprum (E1) B cnydae, ecnu
pasHocTb Temnepatyp nonoxutensHa (T1>T2), n nepekniovaeTcs Ha yyeT 3Heprum oxnaxgeHus (E3) npu
oTpyUaTenbHOM 3HavyeHun pasHocTu Temnepatyp (T2>T1). TepmonpeobpasoBatens T1 (C kpacHoOW Tabnuykon)
yCTaHaBNvMBaeTCa Bcerga Ha nogawlem Tpybonposoge, Toraa kak T2 (C cuHen Tabnuukon) ycTaHaBnvMBaeTcs B
obpaTtHom Tpybonposoae.

Temnepartypa TennoHocutens T1

A

Tennosaﬂ QHEeprud

ehc:

\ = VA(T1-T2)

77
OHeprust oxnaxaeHus

/E3 V1(T2-T1)
-A® d/

(T2 >T1)

= AQ
(T1>T2)

AN

Korga 3HaueHue Tekylen Temnepatypbl T1 6onblue nnm paBHO Ope, MOXET NPON3BOAMTHLCS TOMbKO YYET TEnsoBou

aHeprun. Korga 3HayeHue Tekywen temnepatypbl T1 MeHbLUe Unu paBHO Ops, MOXET MPON3BOAUTLCS TOMLKO yyeT
3Heprum oxnaxgeHus. 0, npeactaBngeT cobow TemnepaTtypy NEepekniovYeHUss Mexay W3MepeHuem TennoBOw
SHEPrUN N JHEpPrum OxXnaxaeHus. On,. MOXeT ObITb 3agaHa npu KoHdurypuposaHum B AnanasoHe 0,01...160,00°C.
Ona cyeTynkoB KOMOMHMPOBAHHOIO yyeTa 3HavyeHwe Opc OOSMPKHO COOTBETCTBOBAaTb HaMBbICLLEMY BO3MOXHOMY
3HaYeHMNIO0 TeMnepaTypbl NoAayun Npu oxnaxaeHuw, Hanpumep, 25°C. Ecnn cyeTyunk npegnonaraeTcs UCNONb30BaThb
ONA KOMMepYecKoro yyeta («MOKyrnka M npogaxa TEnnoBOW 3HEprum»), TO 3HayveHune Op, KOHUrypupyetcs kak
180,00°C, 4To oTKNOYaET QYHKLNIO Opc.

B cnyyae oTtknioveHns wunm BkMoYeHus yHKUMM ghc, Heobxoammo OCyLLEeCTBUTL NOMHOE MpOrpaMMmpoBaHue
cuyeTymka npu nomowm METERTOOL.

Mpy nepeknoyeHnn mexay HanpasneHns MK yyeta aHeprumn ructepesmuca Het (A6,.=0,00K). KoHdurypmuposaHue 6y
npounssoauntcs npu nomowwm NO METERTOOL (cm. Pasgen 14.2).
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7.5 MunHunmanbHble U MaKCUMarnbHbIe pacxoa U MOLLHOCTb

MULTICAL® 402 perncTpmpyeT Kak MMHUMarnbHOe, Tak N MakCUMarnbHOEe 3Ha4YeHUs1 pacxoja M MOLLHOCTM 3a Mecsl,
1 3a rogd. ApxvB BCeX 3TUX AaHHbIX MOXHO CYMTaTb MNPV MOMOLLM KOMMYHUKALMOHHOro gocTyna. [llommmo 3Toro, Ha
Aucnnen MOXHO BbIBOOWTb [AaHHble HEKOTOPOro KOMUYecTBa MECSYHbIX WM TFOAOBbIX ApPXMBHbLIX PErncTpos, B
3aBMCMMOCTM OT BblbpaHHoro koga DDD. Peruncrtpauus MuHMMyMa 1 MakcMyma npousBoguTcs € ykasaHuem gathbl:

Tun peecucmpauyuu: Makcumym Munumym HaHHble 3a HaHHble 3a
200 mecsy

Makc. 3Hay. mekyujeao 2oda (¢ nocrnedHeli dambl omyema) ° .

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

MuH. 3Hay. mekyuwe2o eoda (c nocrnedHel Oambl omyema) . °

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

Makc. 3Hay. mekyujeao mecsya (¢ nocrnedHel dambl ° .

omyema)

Makc. 3a mecsu, enybuHa apxuea 36 mecsuee ° °

MuH. 3Hay. mekyuwe20 mecsiua (¢ nocrnedHel 0amabi ° °

om4ema)

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

Bce makcumanbHble U MUHMMarnbHbIE 3HAYEHUS PACCYNTLIBAKOTCS Kak COOTBETCTBEHHO HaMbOMbLLEE N HaUMEHbLLIEe
cpefHee 3HavyeHMe HEeKOTOPOro KoNuyecTsa NocnegHux namepeHu pacxoga unv MowHocTu. MNepuopn ycpeaHeHus,
NPYMEHSIEMbIN BO BCEX BbIYUCIIEHUSIX, MOXHO 3afaTb B AnanasoHe 1...1440 muH. ¢ warom 1 MuH. (1440 MuH. = 1
cyTku). Nepron ycpegHeHVs M gata oTyeTa yKasbiBalOTCs NPV pasMeELLEeHUM 3aka3a UM KOHMUIrypupyloTcs npu
nomowm METERTOOL. Ecnu 3akasunkom He ykasaHo Apyroe, To Nepuof ycpegHeHus npuHumaeTcs 3a 60 MuH., a
Jata oTyeTa yCTaHaBNUBAETCA CTaHAapTHas Afs COOTBETCTBYHLUEro koga cTpadbl. [1pn cmeHe roga n mecsaua
MakcuMMaribHOe M MUHUMAIbHOE 3HAYEHMSI COXPaHAITCA B apXxMBe, a TEKyLLUME PEerncTpbl MakCumyma u MUHUMyMa
OOHyNATCA B COOTBETCTBMM C BbIOpaHHOW AaToM OT4YeTa M BHYTPEHHUMMM YacaMn M KaneHAapeMm cyeTyuka.
O6GHyneHne nNpou3BOAMTCS, HaNpuMMep, YCTAHOBKOW MakCMMarnbHOro 3HayeHus paBHbiM 0, @ MWHMManbHOro
3HayeHwus pasHbIM, Hanpumep, 10000,0 kW npu CCC=419.

[laTa MakcuMyma 3a TeKyLLuii rof 3HauyeHne MakcrMyma 3a TEKYLUMIN rog
MAX MAX
DATE
mnnn3d o 1
Eu_lg.ua. i1 E:(E'v-v

3Ha4yeHne MUHUMYMa 3a TEKyLLMIA MecsL,

[aTta MuHMMyMma 3a TekyLmin Mecsy, Wi

20 100209 iz
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7.6 U3smepeHue TemnepaTypbl

M3mepeHre TemnepaTyp B nogatoLiem n obpatHom TpybonpoBogax Npom3BoANTCH C NOMOLLbI Nog0OpaHHbIX nap
TepmonpeobpasoBatenen conpotmeneHns Pt500 wnu  Pt100. [pn  kaxgoM wmsMepeHuum TemnepaTypbl
MULTICAL®402 nponyckaeT yepes BCce AaT4HMKM TemnepaTtypbl MaMepuTernbHbIi Tok. Cuna Toka cocTaBnseT OKono
0,5 mA gna Pt500 n okono 2,5 mA gnsa Pt100. [Ins nogaBneHus ceTeBblX HABOAOK NPOMbILLIIEHHON YacToTbl 50 My
unn 60 u nsmMepeHve npousBoauTca ABaxdbl. Kpome ToOro, nepuoauMyeckn nNpov3BOAMTCA aBToOMaTuyeckas
KanubpoBka BHYTPEHHEro U3MepuTeNbHOro KOHTypa C UCMONb30BaHWEM BCTPOEHHbIX 3TaNOHHbIX COMPOTUBMEHUHN,
yTo obecneyvBaeT ONTMMAarnbHYlO CTabWMNbHOCTb M3MepeHun. Ha aucnnen BbIBOOAATCA 3HAYeHUA Temnepatypbl
nogaum n obpaTku, a Takke 3HayYeHMe pa3HoCTM TemnepaTtyp B AvanasoHe 0,00°C...165,00°C. Temnepatypbl Huxe
0°C oTtpaxatotcs kak 0,00°C, a Temnepatypsl Bbilwe 165°C oTpaxatotca kak 165,00°C. MNpu HaxoxaeHun ogHoro
nnym obomx n3mMepeHHbIX AaTyMkammn 3Ha4YeHU 3a npegenamy guanasoHa U3MepeHusi, ycTaHaBnmuBaeTcs MHAOKOS
Info=008 (nogaua), Info=004 (obpaTHbin TpybonpoBoa) wnu Info=012 npu HaxoxgeHuM oboux [aTYMKOB 3a
npegenamu avanasoHa. [lpy oTpuuatensHOM 3HayYeHMM pas3HOCTM Temnepatyp (Temnepatypa nogadnm <
TemnepaTypbl 06paTkn) 3Ha4YeHNe pasHOCTN TeMMNepaTyp BbIBOAUTCS CO 3HAKOM MWHYC, U HAYMHAETCS BblYUCIIEHNE
SHEPTUN OXMNAXKOAEHUSA <NPU YCNOBUN, YTO CHETHUK CKOHUITYPUPOBAH 4118 3TOr0).

7.6.1 MN3mepuTenbHbIN TOK U MOLLHOCTb

MamepuTenbHbI TOK NPONycKaeTcs Yepes AaTyumku TemnepaTypbl TOMbKO B T€ KOPOTKME MPOMEXYTKA BPEMEHM,
Korga npousBOOMTCS M3MepeHue TemnepaTypbl. Takum obpasom, ahdekTnBHas MOLWHOCTb, noTtpebnaemas
YyBCTBUTEMbHBIMUW 3rIeMEHTaMu, MUHUMarbHa, U caMoHarpes npeobpasosaTenen 06bl4HO MeHbLe Yyem 1/1000 K.

Pt100 Pt500
U3mepuTenbHbIN TOK <2,5MA <0,5MA
NMukoBasa MOLWHOCTb < 1,0 MW < 0,2 MW
AdcpeKkTMBHAA MOLIHOCTb <10 uyW <2 puW
(«BbICTPBINY pexunm)
AdcheKkTMBHAA MOLHOCTb <2 puW <0,4 uW
(HOpManbHbIN PeXnm)
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7.6.2 CpepHue TemnepaTtypbl

MULTICAL® 402 BbiuncnisieT cpeaHue TemnepaTtypbl B nogatoLiem u obpatHom Tpy6onposoaax (T1 u T2) B uenbix
°C HenpepbIBHO, @ UCXOAHbIe AaHHble Anst BbiumcneHnd E8 n E9 (m* x T1 n m® x T2) — npu Kaxgom npmnbasneHmm
Mragwero paspsga peructpa obvema (Hanpumep, kaxable 0,01 m® gns cyetymka ¢ Tunopasmepom qp 1,5 M3/q),
TOrga Kak nokasaHus gucnnest obHOBMSOTCA pa3 B CyTku. [1py aTom cpegHue 3HayeHus npuBa3aHbl K obbemam, u
MOTyT HENOCPEACTBEHHO UCMOSb30BaTLCS B LIENSAX KOHTPOrS.

Tun pezucmpayuu:

CpedHee
3Ha4eHue

[MaHHble 3a
200

HaHHble 3a
mecsy

3a mekyuwuti 200 (c nocnedHel dambl omyema)

83a mekywuti mecsiy, (c nocnedHeli dambl omyema)

8|
||
5] -
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7.7 ®PyHKUMM gucnnes

MULTICAL® 402 umeet ueTkuit XK aucnneit ¢ 8 uncpoBbiMU  paspsgamMu, MONeM eavHUL, U3MEpPEeHUs U’
WHpOpMaLMOHHBIM noneM. [Ons umHauMkauumn sHeprum 1 obbema ucnonb3yrTcsa 7 uudgp 1M COOTBETCTBYHOLLME
eonHuubl n3Mepenusi; 8 uudp MCnonb3ylTcA NpYM UHAMKaUUWM, Hanpumep, Homepa npubopa. [ducnnen no
YMOMYaHUIO HaxoOMTCA B Pexunme Mnokasa WTOroBOro 3HayeHus oHeprun. Haxatmem Ha KHOMKM  Agucnnen
HeMe[NeHHO NepeBoaAMTCH B PEXUM MNokKasa Apyrmx napameTpos. [ucnnein aBToMaTMyYecku BO3BPaLLEeTCsi B PEXUM
nokasa HaKOMJIEHHOWN 3HEPrun Yepes3 4 MUH. NOCre NOCMNEeAHEro HaXaTusi KHOMOK.

I -

(7

7.71 OcHoOBHbIe 1 BcromoraTenbHble peXnmbl NOKasa

Mpn nomoLLM BEPXHEN KHOMKN NPOUCXOAUT CMEHA OCHOBHbIX PEXMMOB MOKa3a, Npuyem nepebiMU BbIBOAATCA Te U3
HUX, KOTOpble abOHEHT OObIYHO CUMTLIBAET CO CHETUYMKA AN KOMMEpPYecKoro yyeta. HaxaTvem HWXHeW KHOMKU
BbI3bIBAOTCS BCMNOMOraTenbHbIEe pPeXmMMbl Nokasa K BblbpaHHOMY OCHOBHOMY. lMpumep: EcCnv OCHOBHBIM PEXUMOM
nokasa BblbpaHa “TennoBas 3Heprus”’, TO BCMOMOraTesibHbIMU peXumamu nokasa OyayT 3Ha4YeHus TennoBon
3Heprum 3a rog 1 3a mecsu:

E
nnnqgﬁl
L G Tennoeas aHeprust E1 B MWh
MWh
DATE LOG D l
EBJB_B =.D { OanHble 3a roa, pata apxueauum LOG 1

(nocnegHas gata otyeTa).

LoG 0l
DD_IH,SLlE laHHble 3a rod, 3HadeHue apxuBa LOG 1 (Ha

nocregHio AaTy otyeTa).

MWh
DATE LOG D I
K [aHHble 3a Mecsu, aata LOG 1 (gata apxvsaumu
E S N O N 3a nocneaHuin Mecaly)
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7.7.2 CrtpykTypa aucnnes

HwxkenpuBegeHHas cxema oOTpaaeT CTPYKTYpy BbIBOAMMbBIX Ha Aucnnen Ao 16 OCHOBHbIX PerncrpoB u psga
BCroOMoraTernbHbIX PerncTpoB (4N BonbNMHCTBA OCHOBHBIX). KONMYeCTBO BCroMoraTernbHbIX apXUBHbLIX PErMCTPOB
3a rog v mecsy onpegeneHo DDD-kogom. Ecnv npu 3akase He onpefeneHo nHave, No yMonyaHuio npuHUMaeTcs 2
roga onsa apxvea 3a rog u 12 mecsues Ans MecsivyHoro apxmea. [lata otyeta npegonpenensieTcs KOAOM CTpaHbl.
Mpu KoHMUryprpoBaHuUM amcnnes no cneumdukaumm 3akasdmka (npu Boibope DDD-kofa), gucnnen, kak npasuiio,
COOEPXKUT 3HAYNTENBHO MEHbLLEE YNCIO OTOOpaXKaeMbIX BEMUYMH, YEM B HUXKENPUBELEHHON CXeMe.

D D D D D B e D D B B D U D D D

o) [ 1 E1 @ @ [ [

LR EI G GO G
I i

m e el o R R e e e e <2
(% [

[ L L L L P L
a0 . S B S D [ IS B 1> 203
110> 120> 130> 140 17.0_> 18.0_> 12.3 14.3 15.3 16.3 Ho.0.»
FURC i F A ¥ o2 2] L
r;o‘ ";0\ 204
124 1441 150> 16.0>
| NG| e e
205
[2s]] [13]
206
12.6' 146'
207
12.7 14.7
208
2] [a]
209
[ 0~
20> 1na.g>

\__
5]
S
=

D OcHoBHblE perncTpsl

=
e

I:I BcnomoraTenbHble perncTpbl

™
i=d
@

BcnomoraTtenbHble perncTpbl
C OTMETKOM aathl

—

N\ 5

Puc. 17
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7.7.3

MULTICAL® 402 moxHo CKOH(UrypnpoBaTb ANs PasfU4YHbIX NPUMEHEHUA, U B 3TOW CBSA3N BCE BbIBOOUMbIE
nokasaHus pasgeneHbl Ha rpynnel. U3 HwxenpuBegeHHON Tabnuubl BUOHO, Kakue BO3MOXHbIE PEXUMbI NoKasa [e]
CYLLeCTBYIOT Af1S CHETYUKOB TEMMOBOW SHEPIUU, SHEPTUU OXMaXKOEHUS U OP., K KaKUM U3 HUX NMpUMeHUMa oTMeTKa
0aTtbl, U B KaKOW UCXOOHbIN PexuM 4epes 4 MUH. nocrie nocrnegHero NpPUHYaAUTESNbLHOro MEepPEKoYeHns aucnnen

FpynnupoBKa AaHHbIX gucnnes

BO3BpaLlaeTca aBTomatmnyeckm [1e]. (Pasgen ncnonedyetca Tonbko npu Beibope DDD-koaoB).

e s
Bl E | E |8s | B |9 |8 |
S| B | B |E3 |«8%5x[B. 8.2
R R R LIENEHEL
= :ro‘ﬁ‘ :roﬁ :rgll SSaolll oy op| M
¢ 5Ealb5Ea|580(5222 08|88 28
E|75a|75a|7Ra :-358 o8|oc8|da
O|lOFO|OFO|OO0NO|(O x =
1.0 TennoBas 3Heprus (E1) 1e 1e 1e 1e
1.1 [aHHble 3a 200 . ° . . .
1.2 [aHHble 3a mecsy, . . . .
2.0 OHeprus oxnaxaeHus (E3) 1e . .
2.1 [aHHble 3a 200 . . . .
2.2 HaHHbie 3a mecsiy . . . .
2.PM | QHepausi 8bICOKO20
paspeuweHusi (MosibKo e
Ppexume rnosepku)
3.X Opyrve Tnbl 3Heprum
3.6 E8 (m37*tf) ° . .
3.7 E9 (m3*tf) ° . .
4.0 0O6bLem ° 3 3 1e 1e 0
4.1 [aHHble 3a 200 . ° . . . . .
4.2 [aHHble 3a mecsy, . ° . . . . .
4.PM | O6bem - QHepausi 8bICOKO20
pa3speweHusi (MosibKo 8
Pexume rnogepku)
6.0 CyeTuuK 4YacoB . . . . .
7.0 T1 (Mopaya) . . . . .
7.1 CpedHee 3a 200 00 mek. 0ambl ° . . . . . .
7.2 CpedHee 3a mecsiy 00 mex.
dambl [ ) [ ) [ ) [ ) [ ] L] [ ]
8.0 T2 (O6paTka) . . . . .
8.1 CpedHee 3a 200 00 mek. 0ambl ° . . . . . .
8.2 CpedHee 3a mecsy 00 mex.
Oamb/ [ ] [ ) [ ) [ ) L[] L] [ ]
9.0 T1-T2 (At) - = oxnaxpaeHue ° . ° ° . . .
12.0 Pacxon ° ° ° ° . . .
12.1 | Makc. 3Hay. mekyuweeo eoda . ° . . . . . .
12.2 | Makc. 3Hay. daHHbIX 3a 200 . ° . . . . . .
12.3 | MuH. 3Ha4. mekyuje2o eoda . ° . . . . . .
12.4 | MuH. 3Hay. OaHHbIX 3a 200 . . . . . . . .
12.5 | Makc .3Ha4y. mekyuwe2o mecsya ° . . . . . . .
12.6 | Makc. 3Hay. OaHHbIX 3a MecsU ° . . . . . . .
12.7 | MuH. 3Ha4. mekyujeeo mecsua ° ° . . . . . .
12.8 | MuH. 3Hay. 0aHHbIX 3a Mecsy, ° ° . . . . . .
14.0 MOI.I.lHOCTb (V1) . o o 3 ) . )
14.1 | Makc. 3Ha4y. mekyuwe2o 20da . ° . . . . . .
14.2 | Makc. 3Hay. OaHHbIX 3@ 200 . ° . . . . . .
14.3 | MuH. 3Ha4. mekyujeeo 2o0a . ° . . . . . .
14.4 | MuH. 3Hay. daHHbIX 3a 200 . ° ° ° ° . . .
14.5 | Makc .3Ha4y. mekywe2o mecsya . ° . . . . . .
14.6 | Makc. 3Hay. OaHHbIX 3a MecsU . ° . . . . . .
14.7 | MuH. 3Ha4. mekyuje2o mecsya . ° . . . . . .
14.8 | MuH. 3Hay. 0aHHbIX 3a Mecsy, ° . . . . . . .
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gl B | B |Bs 'HRENE:
I X
o |ERNIERAIERa E\gﬁo ad| ol 52
£E|$5a(%c5a(%k2 | $339/83/88|348
O|lOFrO|OFO|O O O x o0
15.0 VA (BXOA A) [} [} [} ° . ° °
15.1 Ne cuemyuka VA ° ° ° 3 0 . .
16.2 [aHHble 3a 200 ° ° ° ° . . . .
156.3 [aHHble 3a mecsiy, . ° ° ° . . . .
16.0 VB (BXOA B) ° ° ° o . ° °
16.1 Ne cuemyuka VB ° ° ° . . . .
16.2 [aHHbie 3a 200
L] [ ] [ ) [ ) [ ) L] L] L]
16.3 [aHHble 3a mecsy . ° ° ° . . . .
17.0 TA2 ° . . . .
17.1 TL2 . . . . .
18.0 TA3 ° ° . . . .
18.1 TL3 ° ° . . .
19.0 UHdokoa c6on ° ° . . .
19.1 Cyemyuk UHgo-cobbimutli ° ° ° ° . . .
19.2 Apxue uHghokodo8
(36 nocnedrux cobbimut) i * * ¢ * *
20.0 UpeHT. Ne
notpe6urtens (Ne1+2) * * ° ° ° * *
20.1 ,aama ° ° ° ° . . °
20.2 BpeMFI [} [} [} ° . ° °
20.3 Jama omyema ° ° ° . . . .
20.4 CepuliHbiti Ne (N° 3) ° ° ° . 5 o o
20.5 lMpoe. (A-B-CCC-CCC) (No 4) o o o o . . .
20.6 KoHepue. 1 (DDD-EE) (N° 5) . . . . . . .
20.7 KoHepue 2 (FF-GG-M-N)  (N° 6) ° . . . . . .
20.8 Bepcus 10 (N° 10) ° ° ° . o o o
20.9 KonmporibHasi cymma 10 (N° 11) . . . . o o o
20.10 Tecm ceameHmMo8 ° ° ° . . . .
20.15 OcHoeHoll adpec M-Bus  (N° 31) ° . ° . . . .
20.16 Hon. adpec M-Bus (N° 32) ° . ° . . . .

ne Y
3 L{ L‘ :E MNpumep nokasa

aucnnes ¢ Ne [MPOT.

MonHbIn 0630p cywecTBytoWmMx kogos ancnnesa (DDD) nveetcsa B Buge otaensHoro gokymeHrta. Obpawjantech Ha
Kamstrup 3a ganbHenwen nHdopmaumen
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MULTICAL® 402

7.8 UHdokoabl cooeB

MULTICAL® 402 HENpPEepbIBHO OTCIEXMBAET Psg BaXHbIX yHKUMA. Mpyn Hanuumm cepbesHbix cboeB B paboTte
cyeTyYMKa MMM CUCTEMbl TennocHabXeHust Ha gucnnen BbiBoauTca muratowmn cumeon "INFO”. HesaBucumo ot
BbIOpaHHOro nokasanusa gucnned, none "INFO” 6yget npogomkate muraTb, noka cbon He GyaeTt yctpaHeH. [lone
"INFO” BblkntovaeTcss aBToMaTMyecku, korga npuumHa cbosi ucyesHeT. (Mpu BblIGOpe koga CTpaHbl MOXHO
3anporpammupoBaTtb «Py4yHon cbpoc nHgokogosy». INpu Beibope «Cbpoca MHpoKoaoB BpyYHYO» NMHGOKOALI ByayT
OCTaBaTbCs Ha gucnnee, noka He byaeT nponssedeH nx cOpoc BpyUHYHO).

7.8.1 Tunbl H(pokogoB cb6oeB
UHdokon
c6os OnucaHue Bpems peakuuu
0 OTKNOHEHU He 3aperncTPUpoBaHoO -
1 OTcyTCcTBOBASO HaNpPsPKEHWE NUTaHNSA -
8 T2 BHe obnacTtu nsmepeHui <30c.
4 T2 BHe obnacTu namepeHun <30 c.
4096 Pacxogomep — curHan cnuwkom cnad mnu Bo3gyLuHas npobka <30c.
16384 | Pacxogomep — obpaTHoe HanpaeneHue notoka <30c.

Ecnn HeckonbKO KOAOB BO3HMKAET OOHOBPEMEHHO, Ha AuUCNNnen BbIBOAUTCA uX cymma. Ecnn, Hanpumep, oba
AaTynka TeMnepaTtypbl HAXOAATCA BHE AnanasoHa nsmepeHui, byaeT nokasaH nHgokog 12 (4+8).

7.8.2 Mpumepbl MHHOKOAOB Ha Aucnee

INFO ] Mwurarowmin cumon ”INFO”
Mpumep 1 E i H
I'll'lﬁSELljl Mpu uHdokone cbos Gonblie 0 Ha aucnnen B
L L none MHGOPMALMNOHHBIX COOBLLEHNA MOSABUTCS
muratoree "INFO”
Gl
INFO Kop Tekywero c6os
Mpumep 2
IEI Heckonbkumn  HaxaTuaMuM  BEPXHEW  KHOMKM
{ (nokasa OCHOBHbLIX PErMcTpoB) MOXHO BbIBECTU
Koa Tekyliero cbos Ha gucnnen.
INFO . Info-cueTumnk KonnyecTBa c6oeB
Mpymep 3 L
1 lMoka3biBaeT, CKOMbKO pa3 M3MEHSANcs MHdokoa
L cbos
INFO Info-apxuB cobbiTUN
Mpumep 4 DATE  LOG Y P

El‘l Irinrt ||'||_‘ Crnegywouwmm HaxaTMeM Ha HWXKHIOK KHOMKY Ha
L G avcnnen 6yaeT Bbi3BaH apxme UHOKOOB.

CHavana gata nocrnegHero N3MeHeHus. ..

INFO Loe 0 ...3aTeM KoZ, BO3HMKLINIA B 3TOT AeHb. B Hawem
cnyyae kog cbost gatumka T1 4 sanBapsa 2010.

E Apxusupytotca nocnegHue 50 nameHeHun, 36 n3

KOTOpbIX MOTyT ObiTb BbiBEAEHbI Ha AuUCNNen, a

JOCTYN K OCTarbHbIM BO3MOXEH Mpu MomoLn
METERTOOL.

NHdokoa coxpaHsieTcsl B CyTOYHOM apXxvBe, apXMBE 3a MeCSIL, U apxuBe 3a rog, Ans Luenemn guarHoCTUKK.
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7.8.3 Info-cueTuuk KOonuyecTBa c6oeB

INFO

N°

1
-

CueT4yuk cboeB

CueT npousBOaMTCH MpU  KaXXAOM W3MEHEHUM
WHpokoaa (MHGOKOA AOMKEH NPOOBLITE aKTUBHBIM
B TeyeHue 1 4aca, npexge 4Yem OH OyneT y4TeH
CueTumkom cbOeB 1 apXUBMPOBaH).

[do Havana akcnnyatauum cyeTymk cboeB He
paboTaeT, Onarogapsi OnoOKMpoBaHMIO cyeTa B
peXume TPaHCNOPTUPOBKY.

MHdokopn c6os

”INFO”-cumBon

Peructpauus B apxuse
info, cyTouHOMm,

Cuer Info-cobbiTnn

Ha gucnnee MEeCAAYHOM U rogoBOM
apxuBax
1 HeT Na Mpwn kaxxgom «Cbpoce npwm
BKIMIOYEHUN MUTaHUSA»
Mpun NosiIBNEHUN NN UCHE3HOBEHUN
4,8 Oa Oa info 4, 8, 32. Makc. 1 3HayeHune Ha
n3MepeHne TemnepaTypsl
MNpwn nossneHnn unm copoce info.
4096, 16384 Ha Na P p

Makc. 1 pa3 B CyTku

7.8.4 PeXunm TpaHCNOPTUPOBKU

Korga cyetuuk nokmaaeT 3aBOA, OH NEpeBEAEH B PEXUM TPAHCMOPTUPOBKM, T.€. MH(OKOObI aKTMBHbI TOMbKO Ha
aucnnee, HO He B CYTOYHOM apxmBe. Takmm obBpas3om, Npu TPaHCMOPTMPOBKE NPEeAoTBpaLLaeTcs cyYeT coObITUA U

HEHY>XHOe apxuBuMpoBaHue uHdokoaooB. Korga cyeTuuk npousBedeT MnepBoe BblYUCIIEHUE

YCTaHOBKMU, (byHKLI,I/Iﬂ VIH(bOKO,U,OB aAKTUBUPYETCA aBTOMaTUYECKN.
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7.9 TapudHble hyHKUUM

MULTICAL® 402 umeeT 2 AONONHUTENBHBIX peructpa TA2 n TA3, B KOTOpPbIX MOIYT HakannMBaTbCA 3HAYEHUS
3HepronoTpebneHuns Tenna unu oxnaxageHus (npu EE=20 nponssoanTcsa HakonneHne o6bLemMoB) napannenbHo ¢
rMaBHbIM PEMMCTPOM, C Y4ETOM 3a4aHHbIX TapMdHbIX yCrnoBuii. HezaBncumo oT BbIGpaHHOro Tapuda, Ha gucniee
aTn perncTpbl 0603Ha4eHsbl kak TA2 n TA3. HezaBucumo oT Beibopa TapudHOM yHKLMU, B OCHOBHOM PermcTpe
Npon3BoOaUTCA CYMMUPOBAHME HaKOMMEHHbIX 3HAa4YEeHUI, NOCKOMNbKY OH paccMaTpmBaeTCs Kak perncTp ans
KoMmmepyeckoro yyeTa. TapudHble ycnosus TL2 n TL3 koHTponupyroTca Npy Kaxkaon nHterpaunn. Korga tapudHble
YCIOBMS BbINOSTHAOTCS, 3Ha4YeHne NoTpebneHHon aHeprnm Hakannneaetca B TA2 nnu TA3, napannenbHo ¢
HaKoMfieHMeM B OCHOBHOM PErmcTpe.

IapHp Ne UoMHOCTH

—
TA3

TA2

A

10 N

OCHOBHbIe perncTpbl

1 2 3 45 67 8 9 0H1213 14151817108V 2ANDNHNBSBTNNN
HHTHPOREl

Kaxxgon TapudpHomn dyHKUMM 3aaaeTca 2 TapugHbix yenosus, TL2 n TL3, koTopble Bceraa UCnonb3yoTcs B OOHOM U
TOM Xe Tune Tapuda. Takum 06pa3oM, HEBO3MOXHO “cMmellaTb”’ 2 Tuna Tapuda.

Mpumep: EE=11 (Tapnd no moLwHocTH)

TAZ2 nokasbIBaeT, CKOJIbKO SHeprum notpebneHo... ...Bblwe rpaHuubl TL2 (Ho Hke TL3)
TA E TL E
M (g i
uunuﬂﬂa AN

kw
MWh
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7.9.1 Tunbl TapucoB

HwxenpuseaeHHas Tabnuua onuckbiBaeT Tapudbl, o KOTOPbIE MOXHO CKOHdUrypuposaTe MULTICAL® 402:

EE= | TWUN TAPUDA OYHKUMNA

00 AKTVBHBIN Tapud OTCYTCTBYeT DyHKUMA OTCYTCTBYET

OHeprusa HakannueaeTca B TA2 n TA3, ncxogsa ns rpaHnYHbIX 3Ha4YeHuin

1" Tapud o mowHocTy MOLLIHOCTW, 3aAaHHbIX B TL2 n TL3

OHeprusa HakannueaeTcs B TA2 1 TA3, ncxoasa ns rpaHnyHbIX 3Ha4YeHuin

12 Tapud no pacxony pacxopa, 3agaHHbix B TL2 n TL3

OHeprua HakannueaeTca B TA2 1 TA3, ncxoasa M3 rpaHuYHbIX 3HavYeHnn At,

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

OHeprua HakannueaeTca B TA2 n TA3, ncxogs ns rpaHunYHbIX 3HaveHun tF,

14 Tapud no Temnepatype nogauu 3aaHHbIX B TL2 1 TL3

OHeprusa HakannuaeTcsa B TA2 n TA3, ncxoas ns rpaHnyHbIx 3HaveHun R,

15 Tapud no Temnepatype obpartku 3aaHHbIX B TL2 1 TL3

19 Tapwud no BpemeHn TL2=MomeHT oTc4eTa ana TA2 TL3=MomeHT oTcyeTa ansa TA3

Tapud no o6bemy
20 | TennoHocuTens/xnagoHocuTens
(TL2 n TL3 He 3apeiicTBOBaHbI)

O6bem (V1) genutca mexay TA2 Tennoson aHeprum (T1>T2) n TA3 aHeprum
oxnaxaenus (T1<T2), ecnu T1 HMXe rpaHNYHOro 3HayeHus T1

21 PQ-Tapud Mpu P>TL2 sHeprusi coxpaHsieTca B TA2, a npu Q<TL3 B TA3

EE=00 AKTMBHbIN Tapuc oTCyTCTBYET

Ecnn npumeHeHue TapudHon dyHKUnmn He TpebyeTcs, nporpammupytoT E=00. TapudHyto dyHKLMIO MOXHO No3aHee
aktusmpoBatb npu nomowm NO METERTOOL ana MULTICAL® 402. Cwm. Pasgen 14 METERTOOL.

EE=11 Tapud no mowHocTn

Korga Tekywias MolHoCTb bonblue, Yem TL2, Ho MeHbLue unu pasHa TL3, Tennosas sHeprusa HakannmeaeTtca B TA2
napannenbHo C rnaBHbIM peructpom. Ecnm Tekywas mowHocTb 6onblwe, 4yem TL3, oHa HakannuBaeTca B TA3
napannesnibHO C rnaBHbIM PErMCTPOM.

P<TL2 HakonneHwe TOMNbKO B rMaBHOM perncrpe
TL3>2P >TL2 Hakonnenve B TA2 n B rmaBHOM perucrpe TL3 > TL2
P>TL3 Hakonnenne B TA3 n B rmaBHOM perucrpe

Mpn nporpammupoBanmm TL3 pgomkHo Bcerga 6biTb Gonbwe TL2.  Tapud, ynpaBnsembii MO MOLLHOCTH,
NPUMEHSETCS, HaNpUMep, Ans pacyeTa abOHEHTCKOW nnaTtbl 3a MOAKIOYEHMe OTAenbHoro noTpebutens. JToT
Tapmcp MOXeT npeanoCTtaBUTb LEHHble CTaTUCTUYEeCKUE OaHHble, Korga TenrioceTb 6yp,eT npoekTnpoBaTb HOBblIE
MOLLHOCTW.

EE=12 Tapud no pacxony

Koroa Tekywwmi pacxog Oonble, 4em TL2, HO MeHbwe wnu paBeH TL3, aHeprus HakannmeBaetcss B TA2
napannenbHo C rnaBHbIM pernctpoM. Ecnn Tekywmii pacxog Gonbwe, yem TL3, oHa HakannuBaeTcs B TA3
napannernbHO C rmaBHbIM permctpoMm. [pu nporpammupoBannm TL3 gomkHo Becerga ObiTe Gonblie TL2.

q<TL2 HakonneHwe TOMNbKO B rMaBHOM perncrpe
TL3>q>TL2 Hakonnenve B TA2 n B rmaBHOM perucrpe TL3 > TL2
g>TL3 Hakonnenve B TA3 v B rmaBHOM perucrpe

Tapwud, ynpaensembin N0 pacxoqy, NPUMEHAETCH, Hanpumep, s pacdeta aboHEHTCKOW nnaTbl 3a MNOAKITYEeHNe
oTAaesibHoOro n0Tpe6|/|Ten;| TEnnoBown SHeprun. aTtoTt Tapmb MOXeT NpeaoCTaBUTb LIEHHblEe CTaTUCTUYECKME OaHHbIe,
Korga TennoceTb OyAeT NpoeKTMpoBaTh HOBble MOLHOCTU. [puMeHeHne TapudoB N0 MOLLHOCTU U Pacxoay
npenocTaBndeT YeTKYH0 KapTUHY COOTHOLLEHUA NOJTHOro I'IOTpe6J'IeHI/IF| 1 TOW ero 4acTun, KOTopaa HaxoauTcA 3a
npegenamMmu Tapudos.
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EE=13 Tapud T1-T2 (no pasHocTu TemnepaTtyp At)

Korga 3HaueHue Tekyulero oxnaxaeHus (At) meHbwe TL2, Ho 6onbwe TL3, TennoBas 3Heprus HakanmuBaeTcs B
TA2 napannenbHO C rnaBHbiM pernctpoM. Korga 3HavyeHWM MeHblle wnuM paBHO TL3, Tennosas 3Heprus
HakannueaeTtcs B TA3 napannenbHO € rmaBHbIM PErMCTPOM.

At>TL2 HakonneHwne Tonbko B rMaBHOM permctpe
TL3 <At < TL2 Hakonnenne B TA2 n B rmaBHOM perucrpe TL3 < TL2
At<TL3 HakonneHwe B TA3 1 B rnaBHOM perucrpe

Mpn nporpammmnpoBanumn TL3 gomkHo Bceraa ObiTb MeHblle TL2. Tapud no oxnaxaeHuto MOXeT NPUMEHATLCS Ans
aHanmMs3a OTNYCKHbIX LeH. Hnakoe oxnaxgeHue At (Manas pa3HOCTb TemnepaTyp nogadv u obpaTtku) npuMBOAWT K
3KOHOMWYECKNM MOTEPAM AN1A NpeanpuaTuiA TENMOBbIX CETEN.

EE=14 Tapud no temnepatype nogaiu

Korga tekywasa temnepatypa nogaum (T1) Bbiwe TL2, HO HWxe nnn pasHa TL3, TennoBas 3Heprusi HakanMBaeTcs
B TA2 napannensHo ¢ rnasBHbIM pernctpoM. MNpu 3HaveHnn Bonblue TL3, oHa HakannueaeTcs B TA3 napannensHo ¢
rMaBHbIM PETUCTPOM.

T1<TL2 HakonneHwne Tonbko B rMaBHOM permctpe
TL3>T1>TL2 HakonneHue B TA2 11 B rMaBHOM PerncTpe TL3>TL2
T1>TL3 HakonneHwe B TA3 1 B rnaBHOM perucrpe

Mpu nporpammupoBaHmm TL3 gormkHo Bcerda ObiTb 6onbwe TL2. Tapud no TemnepaType nogayn MoxXeT ObiTb
MOMoXeH B OCHOBY pacyeToB C notpebutensmu, KOTOpbiM Oblna rapaHTMpoBaHa onpegeneHHasd Temnepatypa
nogayn. “FapaHTMpOBaHHast” MWHMManbHas TemnepaTypa 3agaeTcs kak TL3, u Torga noanexailee onnarte
notpebneHne HakannmeaeTcsa B TA3.

EE=15 Tapud no temnepartype obpatku

Korga Tekywas Temnepatypa obpaTtku (T2) Bbiwe TL2, HO HWxe unu paBHa TL3, TennoBas aHeprus HakannmeaeTcs
B TA2 napannenbHo C rmaBHbIM pernctpom. Ecnn 3HayeHne T2 Gonblue, Yem TL3, aHeprua HakannmeaeTca B TA3
napannensHO C rMaBHbIM PETMCTPOM.

T2<TL2 HakonneHwne TOMNbKO B rMaBHOM perncrpe
TL3>T2>TL2 Hakonnenve B TA2 n B rmaBHOM peructpe TL3>TL2
T2 >TL3 Hakonnenne B TA3 v B rmaBHOM perucrpe

Mpwn nporpammupoBaHnn TL3 gomkHo Bcerga 6uiTh 6onblue TL2. Tapnd no Temnepatype obpatku MoOXeT
NPUMEHATLCA AN aHanm3a oTNYCKHbIX LieH. Bbicokasi TeMnepaTtypa o6paTtku 03HavyaeT He4OoCTaTOuHbIN OTOop Tenna
n TEM CaMbIM NPMUBOANT K SKOHOMUYECKMM NoTepamM OnA I'Ipe,EI,I'IpI/IFlTI/IIZ TennoBbIX CETEWN.
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EE=19 Tapud no BpemeHu

Tapwud, ynpaensiembin N0 BpEMEHU, NPUMEHSIETCA NS pacnpegeneHns aHepronotpebneHus no Bpemenn. Ecnm TL2
= 08:00, a TL3 = 16:00, To BCe noTpebneHne B gHeBHOE Bpems cyTok ¢ 08:00 go 16:00 HakannueaeTcs B TA2, Torga
Kak BevyepHee n HoyHoe notpebneHue ¢ 16:01 go 07:59 HakannueaeTca B TA3. Ucxoaa nx 24-4acoBbix CyToK, TL2 B

yacax JOMmKHO ObiTb MeHblle TL3.

TL 3 >Yacbl > TL2

HakonneHnve B TA2 n B rmaBHOM perucTpe

TL 2 > Yacbl > TL3

Hakonnenne B TA3 1 B rmaBHOM perncrpe

TL3 > TL2

Tapud no BpemeHu yaoGeH Ol KOMMEPYECKOro yyeTa B JKUMbIX KBapTanax Mo COCEACTBY C MPOMbILLIIEHHBIMU
30HaMu ¢ 6osbLINM NOTPebrieHNeM TEMOBON 3HEPTUX, U AJ1si PAaCYETOB C NMPOMbILLNIEHHBIMU aBOHEHTaMW.

EE=20 Tapud no o6bemy Tenno-/xnagoHocurtens

Tapud no obvemy Tenno-/xnagoHocuTensa NpUMEHsIETCs ANna pacnpegeneHna notpebneHus obbemMoB Tenno- u
xnagoHocutens. B TA2 HakannuBaeTcs o6beM, NoTpebneHHbIi Npy BeluMcnedun E1 (TennoBasi aHeprus), a B TA3
o6bem, noTpebneHHbIN Npy BelumcreHun E3 (aHeprusa oxnaxaeHus).

T1>2T2unT126hc

O6beMm HakannuBaeTcsa B TA2 1 V1

T2>T1unT1=<06hc

O6bem HakannuBaeTcsa B TA3 u V1

TL2n TL3 He
NCMonb3ytoTcA

[Mpn KOMBUHMPOBAHHOM U3MEPEHUN IHEPTMM CyMMapHbIN 06beM HakannusaeTtcs B peructpe V1, npuyem tennosas
aHeprns HakannueaeTcs B E1, a aHeprusa oxnaxgeHus — B E3. 3T1oT Tapud npegHasHayeH Ond pasgeneHust
obbemoB noTpebnenns Tenno- n xnagoHocutens. E=20 cnegyet BbiGupatb Ans KOMBUHMPOBAHHbLIX CYETYUKOB

3Heprum, Tmn 402-XXXXXXX-6XX.

E=21 Tapud no PQ

PQ-Tapund — koMOMHMPOBaHHbLIM Tapud, yNpaBnaeMbI Kak MO MOLLHOCTU, Tak U No pacxody. TA2 AencTByeT Kak

Tapud no mowHoctn, a TA3 — no pacxoay.

P<TL2uq<TL3

HakonneHne ToNbKO B rNaBHOM perncrtpe

TL2 =orpaHu4eHumn

P>TL2

HakonneHwe B TA2 1 B rmaBHOM perucrpe

no mowHoctu (P)

q>TL3

Hakonnenve B TA3 v B rmaBHOM perucrpe

TL3 = orpaHu4eHmmn
no pacxoay (q)

P>TL2unq>TL3

HakonneH. B TA2, TA3 n B rnaBHOM perucrpe

PQ-tapud npumeHsaeTca, Hanpumep, Ans aboHEHTOB, KOTOpbIE NNATAT PUKCUPOBAHHBLIA COHOpP, UCXoOsa 13 Makc.

MOLLHOCTM U MaKC. pacxoaa.
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7.10 ApxuBbl

MULTICAL® 402 umeet N3Y (EEPROM), roe coxpaHsaloTcsa gaHHble psga apxmBoB. CYeTYMK umeeT criegyrolume
apXuBbl:

ApxuBupyemasn
MHTepBan apxusauun FnybuHa apxuBa BenUYMHa
lon 15 net Peructp Bbluncnutens .
Mecsu 36 mecsueB Peructp Bbluncnutens °
MoTtpebneHune
CyTkun 460 cyTok (NpUpocCT)/cyTkM .
50 cobbiTuin (36 cobbiTuii MoryT ObITb
ApxumB nHokoaoBs BLIBE/IEHbI Ha AuCINe) WHdpokoa n pata

ApXvBbl CTaTW4HbI, MO3TOMY HU COAEPXKMMOE, HU MHTepBanbl apxXuBauUUM He MOryT ObiTb M3MeHeHbl. [locrne
3anosiHeHns NamsTi, HoBasi 3anncb AaHHbix B EEPROM 3anucbiBaeTcs Ha MecTe caMol CTapon.
7.10.1 TomoBoW, MECAYHBLIN U CYTOYHbLIN apXUBLI

Cnep,yrou.l,me PEerncTpbl apxXmBMpyroTCA Kaxkabl MecsaLl 1 rog Ha 0aTy OoT4eTa, KaK NnokasaHnda cHeT4duKa. Kpome 9TOro,
NPUPOCT 3a CYTKN apXnBUPYeTCA B MNMOJTHOYb.

Tun perucTtpa OnucaHue Fog | Mecsy CyTku
Oara (FT.MM.O0) l'on, MmecsiL u oeHb apxvBaummn . .
E1 E1=V1(T1-T2) TennoBas aHeprus . . .
E3 E3=V1(T2-T1) SHeprus oxnaxaeHus R R .
E8 E8=m’x T1 (nogaua) . . *
E9 E9=m"’x T2 (o6paTka) R R *
TA2 TapudHbI perncTp 2 . . -
TA3 TapudHbIi perncTp 3 . . -
V1 PerucTtp o6bema 1 . . .
VA MokasaHne [ONOMHUTENBHOIO BOAOCHETYMKA, MOAKITIOYEHHOMO . . S
K Bxogy A
VB Moka3aHne JONOMHUTENBHOMO BOAOCHETYMKA, MOAKITIOYEHHOMO . . .
K Bxogy B
WHo WHdokop cbos . . .
OATA MAKC. PACXO[ V1 OTmeTka AaTbl HAMBBICLLEro 3HaYeHUst pacxofa 3a Nepuog, . . -
Makc. PACXO[ V1 3HauyeHne Makc. pacxofa 3a nepuos . . -
OATA MUWH. PACXO[ V1 OTmeTka AaTbl HAMMEHBLLETO 3HAaYeHNsA pacxoaa 3a nepuos . . -
MWH. PACXO[J V1 3HayeHne MVH. pacxoga 3a nepuog, . . -
OATA MAKC. MOLWWHOCTb V1 OTmeTKka gaTbl HaMBbICLLIEro 3HaYeHUs1 MOLLIHOCTY 3a nepuoa . . -
Makc. MOLWHOCTb V1 3HayeHne Makc. MOLHOCTY 3a Nepuog . . -
OATA MVH. MOLLIHOCTb V1 OTmeTKka gaTbl HAMMEHbLLErO 3Ha4YEeHNs1 MOLLHOCTM 3a Nnepuosa . . -
MWH. MOLWWHOCTb V1 3HaveHne MUH. MOLLIHOCTY 3a nepvog . . -
T1avg CpeaHee 3HaveHue T1 - - .
T2avg CpegaHee 3HayeHne T2 - - .

7.10.2 ApxuB MH(OKOZOB

Kaxgpbii pa3 npyn nameHeHnM nHdokoaa ANMTENBHOCTLIO He MeHee 1 4., AaTta u MHgokog cOos apxXMBMpPYHTCH. ATO
[aeT BO3MOXHOCTb cuuTatb nocnegHve 50 uameHeHW WHOKoAa W AaTy BO3HWKHOBEHWSI COOTBETCTBYHOLLMX
COObITUIA.

Twun pernctpauum OnucaHue
Oara (FT.MM.O0) o4, mecsily M AeHb apxuBaumum
WHo MHdokopa Ha BbileyKka3aHHyo gaty

[Mpun cunTbIBaHUM apXUBOB C AUCNIes, Ha AMCNnen MoryT ObITb BbiBeAeHbl 36 nsmeHeHun nHdokoga ¢
cooTBeTCTBYIOWUMKU AaTtamu. Bece 50 nameHeHun moryT 6biTb cumtaHbl npy nomowm MO METERTOOL (Pasgen 14).
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7.11 HacTpo#uka ¢ nomMoLlbI0 KHOMOK NUUEeBON NaHesnu

CyeTunk MMeeT [BEe KHOMKW: TMaBHYL KHOMKY o N BCMOMOraTenbHY0 KHOMKY ﬁ Mpy NoOmOLLM KHOMOK Ha
nepeaHen NaHenm MoXHO BPYYHYLO 3aaTb AaTy BPeMsi Ui U3MEHUTb HEKOTOpbIE ApyrMe napameTpsbl.

7.11.1 AKTMBMpPOBaHME MEHI0 HaCTPOMKHU
MeHi0 HaCTPONKM aKTMBMPYETCS crneayroLwmmMm obpasom:

1) BblbepuTe Ha gucnnee ToT perncTp, KOTopbii TpebyeTcs U3MeHUTb.

2) OTKnouuTe NUTaHUEe cYeTYnKa, OTCOeANHUB LUTEKEP.

3) TllogoxauTe, NOKa NokasaHUA HEe UCYE3HYT, T.€. NoKa AMCMMEN NOMHOCTLIO He BLIKMIUYUTCA (3TO 3aMMeT A0
2,5 MyH.) He HaxxumaiTe Ha KHOMKWN.

4) TlogknounTe NUTaHue, yaepXunBas OCHOBHYIO KHOMKY HaXkaToW, NMoka BCTaBNAeTe LUTEKEP, U HE OTnycKaunTe,
noka Ha gucnree He 6yayT 6onblLue NOKa3bIBaTbCS YEPTOUKM.

5) Tenepb MEHK HACTPOWKN aKTUBHO.

[Mocne akTMBaUMM MEHIO HACTPOWKN PErnCTpP, KOTOPbIA NOANEXUT NnepenporpammupoBaHunto, oTobpakaeTcs
Ha gucnree, NpMYeM KpanHss cnpasa ungpa muraert:

DATE

Ecnu nonbITaTbCAa akTMBMPOBaTbL MEHIO HACTPOMKK ANSA pernctpa, He NogaepXmeaemoro 3Ton yHKUMEN, TO CHETUMK
nepesanycTutcs obbl4HbIM 06pa3om Ha Nokase rMaBHOro perucTpa, He akTUBMPYS MEHIO HACTPOMKN.

7.11.2 HacTtpowka oTto6paxaemMoro napameTpa

Korga MeHo HacTpomKM akTMBHO, AUCNNEN oTobpaaeT Tekyllee 3HavyeHWe TOro napameTtpa, KOTOpbI MOANEXUT
nameHeHuto. MNpn HeOBXOAMMOCTU MOXHO BbIATU U3 pexuMMa NporpaMmMMpoOBaHUs, HE COXPaHAA W3MEHEHWNW, Kak
onucaHo B Pasgene 7.11.3.

3HayeHne murawowen UNpbl MOXHO U3MEHUTb, HaXaB Ha BCroMoOraTenbHyk KHOMKY. C KaxablM HaxaTuem
nokasaHue usmeHseTcda Ha 1, ¢ 9 nokasaHue nepexoaut Ha 0:

DATE DATE

arrezreTe & et
(A S S I P

HaaTvem Ha OCHOBHYIO KHOTMKY aKkTMBHOW AenaeTcs uudpa creaytoLlero paspsaa crnpasa Haneso:

DATE DATE
(A = l

AkTnBHas LIM(bpa Ha4YHET Muratb, U Ternepb HaXXaTunem BCMoMoraTefibHOM KHOMKNU MOXHO U3MEHNATb €e€. I'Iepexo,q oT
KpaVIHEFO eBOro paspdaga K Kpa|7|Hemy npaBoMy pa3paay npon3BogUTCA Ha)XaTuem OCHOBHOW KHOMKMU.
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7.11.3 Bbixoa U3 MeHI HaCTPOMKHM

Koraa 3HauyeHue nokasblBaeMoro napameTpa U3MeHeHO Ha Tpebyemoe, MOXHO 3aKOHUUTb paboTy B 3TOM MEH!O,
yOepXKrBasi OCHOBHYHO KHOMKY HaXaTtol B TeyeHue 5-6 c.

3HaueHune napamMmeTpa npoBepAeTca Ha COOTBETCTBUE cbopmaTy napamMeTpa. Ecnun 3Ha4veHune OOCTOBEPHO, TO
3Ha4YeHne coxpaHAaAeTcd, 1 HOBOE 3Ha4YeHue napameTpa BbIBOOAUTCA Ha aucnnen co ceetdwmmcs cumeoriom OK.
Ecnu 3Ha4eHne HenpurogHo, To BHOBb BbIBOANTCA CTapoe 3Ha4YeHune 6e3 cumBona OK.

[ns Toro, yTobbI BLINTU U3 MEHIO HACTPOWKN, HE COXPAaHSS U3MEHEHWI, MOCTYNAatoT creayroLnm obpasom:

1) OTknioumTe NUTaHME cyeTYMKa
2) [HoxpguTechb, Noka gucnnen nonHOCTbIO OTKIHOYUTCS.
3) CHoBa BO306HOBUTE NUTAHME, HE HAXMMas Ha KHOMKMW.

Mopoxaute CeKyHAy, He HaXunMad Ha KHOIMKKU, nocrne 4ero Ha avcnnen 6y,D,6T BbIBEEH rMaBHbIN perncTp, a MeHK
HaCTpOIZKVI 0EaKTUBNPYETCA.

3ameTbTe, YTO €CNM KHOMKM HEe UCMOSb30BanuCb B TEYEHME 4 MWH., TO MEHIO HAacCTPOMKM AeakTUBUPYETCs, nocre
4yero AuCnnen BepHeTCs B PEXUM 0TOOpaXkeHUs! rnaBHOro pernctpa. MIameHeHuss He coxpaHsaTCs, eCcnv Ha aucnee
He nosBuncsa cumeon OK.

7.11.4 O630p NnapameTpoOB, KOTOPbl€ MOXHO U3MEHATb

MapameTpbl, 4OCTYMHbIE ANS UBMEHEHWSI C MOMOLLbIO KHOMOK NEpeHeNn NaHenu:
[ara

Yacel

Bxog A (nporpammupyeTcs 3Ha4YeHne perncrpa)

Bxog B (nporpammupyeTtcs 3HaueHne perncrpa)

Ne cyeTtumka anga exoga A

Ne cyeTtumka ansa exoga B

MNepBuyHbIM agpec M-Bus

BHUMAHMUE: N3ameHeHune ueHbl umnynbca ansg Bxoga A n Bxoga B (FF n GG) He MoxeT npon3BoanTbes €
MOMOLLIbKO KHOMOK J'II/ILI,eBOI7I naHenu.
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7.12 C6poc ¢ NOMOLbLIO KHOMOK JNIULEBOWN NaHenu

CueTunk MMeeT OBe KHOMKWU: rMaBHYKO KHOIMKY o M BCNomMoraTesibHyr0 KHOIMKY ﬂ . I'IpM NMOMOLLUM KHOMNOK Ha
NULEBOKW NaHENn BbIYUCNINTENS MOXHO npon3secTtu CGpOC n 06HyneH|/|e CYEeT4YMKa HacCoB 3KCriyataunm n cHeT4nka

MHOCOOLITUIA.

7.12.1 AKTUBMpPOBaHME MeHI0 cbpoca
MeHto cbpoca akTMBUPYIOT creayoLwmm obpasom:

1) BblbepuTe Ha gucnnee TOT NapameTp, KOTOPbIN TpebyeTcs N3SMEHUTb.
2) OTKnuYUTE NUTaHUE cYeTUYMKA, OTCOEANHUB LUTEKEP.
3) [lNopoxauTte, NOKa NoKasaHUs He UCYE3HYT, T.e. Noka AUCNNen NOMHOCTbI0 He BbIKNIOYUTCSA (3TO 3almeT A0
2,5 MyH.) He HaxxumanTe Ha KHOMKMW.
4) TllogkniounTe NUTaHWe, yaepxmsas OCHOBHYIO KHOMKY HaXaTou, NoKa BCTaBNAeTe LUTeKep, U He OTnyckaunTe,
noka Ha gucnnee He OyayT Gonblue NOKa3bIBaTbCA YEPTOUKM.
5) Tenepb MeH0 cOpoca akTUBHO.
lMocne akTnBaumm mMeHo cbpoca Ha gucnree oTobpaXkaeTcst CHETYMK YACOB 3KCMnyaTauum Unm CHETYMK MHOKOAOB
CcobbITWI, NPUYEM HySb MUTaeT:.

h

Mpwn akTMBHOM MeHIO cOpoca aucnnen dyaet otobpaxartb 0, n 3Ha4YeHne OyaeT HEBO3MOXHO nM3MeHNTb. CoxpaHuTb
HyrneBoe 3HaYeHne NN OTMEHNTb U3MEHEHNE MOXHO TOMBKO CNOcoboM, onncaHHbIM B 7.11.3.

Ecnn nonbiTatbCa akTMBMpPOBaTh MEHIO cOpoca Ans perncrpa, He NogaepXMBaemoro aTor OyHKUMEN, TO CHETUMK
nepesanycTntcsa 0bbl4HbIM 06pa3oM ¢ 0TOOpaxaeMbiM FMaBHbIM PETMCTPOM, HE aKTUBUPYSA MEHI0 cbpoca.

7.12.2 BbInTu 3 MeHio cbpoca

Mo OGHyneHWn cuyeTyMKa YacoB IKCMnyaTauum UM cveTymka WHEOCOOLITUA paboTy B MEHIO 3akaH4MBalOT,
yaepXuBasi OCHOBHYIO KHOMKY HaxxaTon B TedeHue 5-6 ¢. lNocne atoro agucnnen BoisegeT cumaon OK.

OK

h

[ns Toro, YTOObI BLINTU N3 MEHIO C6poca, HE COXpaHAA N3MEHEHNN, nocTynarT cneayoumm o6pasoM:

1) OTKNoUMTE NUTAHME CYETUMKA, OTCOEOUHMB LUTEKEP.
2) lMopoxauTte, Noka ANCNNEN He OTKITHYUTCA MOSTHOCTLIO.
3) CHoBa B0306HOBUTE NUTaHWE (BCTaBbTE LUTEKEP), HE HAXMMas Ha KHOMKMW.

MopoxauTe cekyHAy, HE HaXUMas Ha KHOMKW, MOCNe Yero Ha gucnnen 6yaeT BbiBEAEH rMaBHbIA PErUCTP, @ MEHKO
cbpoca pgeaktuBmpyeTcs. 3ameTbTe, YTO €Cnv KHOMKM He MUCMOoNb30oBanuch B TeyeHue 4 MUH., TO MeHio cbpoca
OeaKkTBUPYETCs, MOCMNe Yero AMCNIEN BEPHETCA B PEXUM OTOOpaXeHusi MnaBHOro pervctpa. [daHHble He
COXpaHeHbl, ecnun Ha ancnnee He nosisuncsa cumeosn OK.

Kamstrup A/S - TexHnyeckoe onucarue - 5512-744_K1_SNG_04.2015 59



MULTICAL® 402

8 Pacxopgomep

8.1 YnbTpa3ByK U Nbe3oKkepamMuka

YnbTpa3BykoBble M3MEPEHMS Ha MPOTSHKEHUM MocregHnx ABaguaTty neT 3apekoMeHgoBanu cebs kak meTop,
obecneynBaoLnin HAMBONbLLYK AOSITOBPEMEHHYK CTabWUbHOCTb MpU M3MepeHMM obbema B Tensnoy4vete. OnbiT,
HaKoOMMEHHbIN B MNpoLEecce 3KCniyaTauuu YnbTPasBYKOBbIX PAaCcXOOOMEPOB, W HEOAHOKPAaTHble WCMbITaHMSA Ha
HaeXHOCTb, BbINOMHEHHbIE B akkpeauToBaHHoW nabopatopum Kamstrup n Ha AGFW B 'epmaHuu, gokasbiBaloT
OONroBpPEMEHHY CTabUINbHOCTb U3MEPEHWI, MPOM3BOAUMBIX YNbTPA3BYKOBbIMW NpeobpasoBaTensmMu pacxoaa.

8.2 MpuHUMNbLI pencrTeuA

Moa BO3OENCTBMEM SMEKTPUYECKOro NOons (HanpsbkeHUd) TOMWMHa Nbe30KepaMUYEeCKOro afemMeHTa U3MeHsAeTCA.
Mpn MexaHn4yecknx BO3OENCTBUSX UM FreHepupyeTcs anekTpudeckoe none. MNo3ToMy nbe3okepaMnyeckuin arnemeHT
MOXeT paboTaTb kak uanydarenb, U Kak MPUEeMHUK CUrHana.

[1Ba OCHOBHbIX npuHUMna ynbTpa3ByKOBbIX I/I3MepeHI/Il7I pacxoaa - 3TO MeTo, OCHOBaHHbIN Ha Pa3HOCTN BpeMeHU
npoxoxaneHua curHana, h MmetToag Ha ocHoBe SCb(*)eKTa ,D,orlnnepa.

MeToa [lonnnepa OCHOBLIBAETCS Ha PErMCTPaLUN U3MEHEHUSI YacTOTbl 3BYKA, OTPaXKaloLErocsi OT OBMXKYLLMXCS
yactuy. 3To HanomuHaeT achdekT, Habngaembli Npy Npoesge aBToMobuna Mumo Habngatens. 3Byk (YactoTa)
MOHMXXaEeTCs No Mepe yaaneHus asTomobuns.

8.3 TpaH3uTHO-BpemeHHOM MeTopn

MprMeHsieMbli MeTOA, OCHOBaH Ha TOM hakTe, YTO yNbTPa3BYKOBOMY CUrHarmy, HanpaBreHHOMY MPOTUB ABWXKEHMUS
MoTOKa, ANs NPOXOXAEHUsI PacCTOSIHUA OT M3ryyaTens 4O NpUeMHUKa TpebyeTcs Gonblue BpeMeHU, Yem curHany,
HanpaBsieHHOMY MO HanpaBfeHUIO ABUKEHMS NOTOKa.

PasHOCTb BpemeHu MpoxoxAeHus CurHana B npegenax usMeputenbHoOW TpyObl pacxogomepa kpavHe mana
(nopsigka HaHocekyHa). [loaTtomy Ans OOCTMXKEHUA HeobXoOUMOW TOYHOCTU W3MEPEHWUs PasHOCTb BpPeMeHM
NPOXOXAEHUSI CUrHana onpeaensioT No pasHoCcTU dras Mexay ABYMs 3BYKOBbIMU curHanamm Yactoton 1 MIu.
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B npuHuMne onpegeneHve BenMYMHbI OGBEMHOIO pacxoda NPOU3BOAUTCSH M3MEPEHMEM CKOPOCTVM MOToKa U

YMHOXEHUEM ero Ha NMoLLaAb CEYEHUS U3MEPUTENbHOI TPYObI:
Q=FxA
roe:

Q - o6BLemHbIit pacxon

F - ckopocTb notoka

A - nnowaak cevenmns Tpy6bI.

Mnowanb ceveHus pr6b| N pacCcTtodHue, KOTopoe TMnpoxoauTt cCcurHan B M3MepVITeJ'IbHOl7I pr6e, N3BECTHbI.
PaccTosiHue, npoxognmoe curHasmom, MOXXHO NpenctaBnUTb B BUAE BblpaXeHUdA L=TxV , KOTOPOE MOXHO TakKxe

3anncarTb KakK

L
T=—
V
roe:
L - paccTosHue nsmeputensHoro oTpeska
V - cKOpOCTb NPOXOXAEHMS 3BYKOBOTO CUrHana
T - Bpems ero npoxoxaeHus.
1 1
AT =Lx| = ——
1 V2

B NMPUMEHEHUU K YIbTPa3BYKOBbIM pacxogomMepamM CKOPOCTU Vl n V2 MOXHO 3anncaTb Kak:

V,=C-F V,=C+F, cootBercraerHo

roe: C CKOpPOCTb pacnpoCTpaHeHuna 3ByKa B BOOE

rlpI/IMeHFIFI BbllWEenpuBeeHHYH q)opmyny, nony4vyaem:

AT=Lx—t 1

C-F C+F
4TO MOXHO BbIPa3nTb Kak
AT = L x (C+F)-(C-F)

(C-F)x(C+F)
U
AT = L X %
Mockonbky CY)F , F? MoxHo npeHe6peyb 1 BbIpakeHue YNpoCTUTb Kak
o _ATxC

Lx2

YUTtobbl M3bexaTb HETOYHOCTW, BbI3bIBAEMOW M3MEHEHMSMU CKOPOCTU 3ByKa B BoAe, NMPOU3BOAST €€ U3MEpPEHNE.
M3mepeHus cKopoCTn pacnpoCTpaHeHUs 3Byka B BOAE MPOM3BOAATCHA BCTPOEHHOW crneumanmampoBaHHon NC. [Ons
3TOM uenu npegnpuHUMaeTcs psag M3MepeHun abCconioTHOMO BPEMEHM MPOXOXAEHUA CurHana mexgy OBYyMS
npyemMonepegaTymkamn. 3T n3MepeHus abconioTHOrO BPEMEHW 3aTeM MepPecyYUTLIBAIOTCH B TEKYLLYD CKOPOCTb

pacnpocTpaHeHUs 3ByKa, UCMOSb3yeMyto Jarnee B BbIYMCIEHUN pacxoaa.
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8.4 MapuwpyTbl curHana

9, 0,6...1,5 M/ gy 2,5...15 My

Mapannens TpeyronbHuK

MapLupyT 3BYKOBOrO CurHana, CurHanel B TpyGe UMetoT MapLupyT
nocbinaemoro nepeaaT4nkom, B (hopme TpeyronbHuka bnarogaps
naparnneneH cTeHkam Tpyobl, pednekTopam, onosChIBaoLLNM
oTpaxasicb OT ped)fIeKTOPOB. CTEHKW.

8.5 paHu4HbIe 3HaYeHUs1 pacxoaa

B pamMKax BcCero paGoqero OnanasoHa OT HWXXHEero nopora 4yBCTBUTEJNIbHOCTUM W [arieko 3a npegenamm gs
cyulecrteyet NUHeKnHas 3aBUCUMOCTb Mexay npoxogAawmnm 06bemMoM Boabl U N3MepPEeHHbIM 3Ha4YeHneM pacxoga.

Ha NnpaKkTuKke HanObONbLUMIA BO3MOXXHbIN pacxon 4epel3 cHeTyuK orpaHn4mBaeTcsa pa6quM AaBlieHnem B cUcteme
WX BO3HUWKLLUEN B pesynbTate CITMWKOM HU3KOro npotTneBoaaBliieHUA KaBuTauunen.

Ecnn pacxop Hwxke nopora YyBCTBMTENBbHOCTM WM umeeT obpaTHOe HanpasreHue, MULTICAL® 402 He
pervcTpupyeT pacxoga.

BepxHee rpaHu4Hoe 3HayeHume pacxopa qs cornacHo DS/EN 1434 npepcrtaBnsiet cobor HauvBbICLLIEE 3HAYEHWe
pacxofa, npy KOTOPOM PacxXxo4oMep MOXeT paboTaTbk B TEYEHME KOPOTKUX NPOMEXYTKOB BpemeHu (<1u/cyTkn, <200
y/rog), 6e3 npeBbILWEHMS MakKCMManbHO [OMNYCTMMOW MorpewHocTn. [Ons MULTICAL® 402 He cyliecTByeT
OrpaHM4YeHun No BpemeHu paboTbl C npesbieHvemM gp. lMpu BbICOKMX 3HAYeHUAX pacxoda crnegyeTt, OAHaKo,
YUMTbIBaTb PUCK KaBUTaumm, 0CO6EHHO Npu HU3KOM cTaTuyeckom aasneHun. NogpobHee 0 paboyem gaBneHun cm. B
Paspgene 6.5.
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9 [laTumku TemnepaTtypbl

B coctaBe MULTICAL® 402 npumeHsioTca TepmoMeTpbl conpotusnenus Pt100, nu6o Pt500, B cootetcTBum ¢ EN
60751 (DIN/IEC 751). NpeobpasosaTtenu temnepatypbl Pt100 n Pt500, npeacraBnsaoT cobon nnaTMHOBbLIE OATYUKK
C HOMMHarbHbLIM OMUYECcKUM conpoTuerieHnemM cooteseTcTBeHHO 100,000 Q n 500,000 Q npwu 0,00°C n 138,506 Q n
692,528 O, cooteBetrctBeHHO, npu 100,00°C. Bce 3HayeHMss OMUYECKOrO COMPOTUBIIEHUSI 3aKpenneHbl
mMexayHapogHbiM  cTaHgaptom |EC 751 kacatenbHo npeobpasoBaTteneni Temnepatypbl Pt100. 3HayeHus
omMmunyeckoro conpotmerenus ans Pt500 B 5 pas Bbiwe. B HmkenpuBoanmon tabnuue gaHbl 3Ha4YEHUsT OMUYECKOTrO
conpoTusBneHnsa B [Q2] Ang kaxaoro uernoro rpagyca Lenbcus kak ans Pt100, Tak u gna 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

Tabnuua 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 NMonpaska 2-1995-07

Tabnuua 9

9.1 Twunbl Tepmonpeobpa3oBaTenen

Tun 402- [ oo 0 oo
Komnnekt npeo6pasoBartenen Pt500
[aTtynkoB HeT 00
KomnnekT ans yctaHoBKM B runb3ax ¢ kabenem 1,5 m 0A
KomnnekT ans yctaHoBKM B runb3ax ¢ kabenem 3,0 m 0B
KoMnnekT KopoTKunx AaT4MKOB NPSIMOro MOrpy>KeHus ¢ kabenem 1,5 m OF
KomnnekT KopoTkux AaTYMKOB NPSIMOro NorpyxeHusi ¢ kabenem 3,0 m 0G
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9.2 BnusiHme kKabens
9.2.1 KomnneKkT npeobpa3oBarternei ¢ 2-X NPOBOAHbIM NOACOEAUHEHUEM

[na c4eTYMKOB TEMIOBOW SHEPTUN MarblX U CPEOHUX TUMOPa3MepOoB Yalle BCero JoCTaToYHO A0BONbHO HEGONbLLIOH
ANVHbI Kabensi 4aTyYMKOB, U NMO3STOMY MOXHO MCMOMb30BaTh 2-X NPOBOAHOE COeAUHEHNe.

,D,J'IVIHa M ceveHne npoBoaoB ABYX OAT4YMKOB, UCMOJIb3yEeMbIX B KayecTBe HO,D,OGpaHHOVI napbl Anga c4eT4yMKka tenna
OOITKHbI ObITb MAEHTUYHLI. Kabenb HeaonyCTumMo ykopadnBaTb UK HapalwinBaTb.

OrpaHu4yeHusl, cBA3aHHbIE C MPUMEHEHMEM AATUYMKOB C 2-X MPOBOAHBbIM coeauHeHnem B cootBeTcTBuM ¢ EN 1434-
2:2004 BnAHbI U3 HUXKENPUBEOEHHON Tabnuupl.

KomnnekTt npeo6pasoBarenen Pt100 KomnnekTt npeo6pasoBarenen Pt500
Mnowaab Makc. gnuHa MpupocT Temn-pbl Makc. onuHa MpupocT Temn-pbl
:;li%??:;g] kabens [M] [K/m] kabens [K/m]
Meob npu 20°C [M] Meob 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 noctaBnsieT KOMnnekTbl TepMmonpeobpasosaTtenei Pt500 ¢ kabenem anvHon 4o 10 M (2x0,25 mm?).

9.3 MoHTax
9.3.1 OnekTpuyeckoe coeuHeHue

Mapa cTaHaapTHbIX AaTynkoB Temnepatypbl Pt500 yctaHaBnmBatoTcs B knemmbl 5 1 6 (T1), a Takke B Knemmbl 7 1 8
(T2). NonsipHocTb AaTyYMKoB TeMnepaTypbl T1 1 T2 ponu He urpaer.

PacnonoxeHue TepMuHasnos npneeaeHoO Ha pUCyHKe crpaBa:

Knemma Ne CTtaHpapTHble CUCTEMBI
Tenno- u XxononocHabxeHus
T1 5-6 Jatumk B nogaye (KpacHbIii)
T2 7-8 [atumk B obpatke (CUHMI)
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9.4 [atumku Ansi yCTaHOBKU B rUnb3e

Jdatumk gna yctaHOBKM B runb3e npeacrtaenseT cobon TepmomeTp conpoTuerieHns Pt500, cHabXeHHbIn 2-x
NPOBOAHBLIM CUMMKOHOBLIM Kabenem ¢ 3aBarnbLOBaHHbIM CTanbHbIM HAKOHEYHMKOM AuameTpom 5,8 MM Ang 3awuThbl
YyBCTBUTENMBHOIO 3rieMeHTa.

HakoHeYHuK onyckaloT B MnNb3y C BHYTPEHHUM AvaMeTpoM 6 MM U HapyXHbiM 8 MM. [MNb3bl M3roTOBMEHbLI U3
HepXXaBelLen cTann, MMerT NPUCOEAMHUTENBHYI pe3bby Rz (KoHuveckas %”), onvHa MoxeT ObiTb 65, 90 n 140
MM. Takoe KOHCTPYKTOPCKOE pelleHMe C OTAENbHOW [MNb30M MO3BOMSET NPoM3BOAWUTbL 3aMeHy gaTuuka 6es
nepekpbITUsi Tpybonposoda. bonblLluo accopTMMEHT rmnb3 MO3BOMSIET YCTaHaBNUBaTb JAaT4MKM B TpybonpoBogax
noObIX JUamMeTPOB.

—
MnacTtmaccoByto TpyGOUKy
kabens gaTuuka yctaHaBnvBaooT
HanpoTMB NIIOMBUPOBOYHOIO
BWHTA. BUHT nerko 3atsarusatoT
nanbuamu u nnomobumpyoT.
Puc. 18 Puc. 19

[MNb3bl N3 HepXXaBetoLLlen cTanm MoryT NMPUMEHSITLCS NS MOHTaXa B cUcTeMbl ¢ AaBneHnem PN25!
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9.5 KomnnekT KOpOTKUX AaTYMKOB npsamoro norpyxeHus Pt500

KopoTkne patumkm npsimoro norpyxeHus Pt500 ckoHcTpyupoBaHbl B cootBeTcTBUM ¢ EN 1434-2. [atumkm
npegHasHadeHbl ANs YCTAHOBKM HENOCPEACTBEHHO B M3MepsiemMyto cpeny 6e3 nMpoMeEXyTOYHOW runb3bl. B aTom
cnyyae JocTuraeTcsl YpesBblyaiHO ObICTpasi peakumsl Ha U3MEHEHWE TeMmnepaTypbl.

Jdatunk umeeT 2-x nNPOBOAHLIA CUIMKOHOBBLIN Kabenb. YyBCTBMTENbHbIA 3MEMEHT pa3MellaeTcs BHYTpU
HaKOHEYHWKa U3 HepXxaBewllen ctann ¢ gmameTpoM 4 MM. YCTaHOBKY MOXHO MPOWM3BOAWUTL HEMNOCPeACTBEHHO B

cneuynanbHoe rHe3go HECKOJTbKUX TUNopa3mMepoB pacxogomMepoB, YTO YMeHbLUAeT 3aTpaTbl HA MOHTaX.

J

Puc. 20

Puc. 22

[aTynk MoxHo yCTaHaBnmBaThb B
cneunarnbHble TpOIZHI/IKI/I ana pr6OI'IpOBO,D,OB
1/2”, 3/4” M 1”.

Kpome TOro, KOPOTKMW [aTyuk nNpsIMOro
MOrpyXeHUs ycTaHaBnMBaeTCs Npy NOMOLLM
Hunnens M10xR% unu R% B cTaHOgapTHbIN
TporHuk 90°.

Hanbonbwmne ypobctBa npu  obcnyxumBaHum
co3faeT UCnosib3oBaHue cneumanbHOro WapoBoro
KpaHa ¢ pe3bboBbIM rHE340M ANd AaTyuka.

LLlapoBble KpaHbl C rHe3A0M AN AaTyvka ObiBatoT
G, G¥%un G1

Ne | 6556-474 | 6556-475 | 6556-476
G2 G% G1

Makc. 130°C n PN16
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10 MNMutaHwme

MULTICAL® 402 fomxeH NOCTOSIHHO nonyyatb nutaHune 3,6 B DC (0,1 B DC) Ha BCTpOEHHbIE KNEMMbI MUTaHUS.

Tun 402- [ oo 0
MuTtaHne
Mogyns HeT 0
Bartapeu, 2 wrt. AA 1
Barapes, D-anemeHT 2
Bnok nutanna 230 B AC 7
Brnok nutanus 24 B AC 8

Bce 4 nepeuncrieHHbIX MoOAyns Obinn BKIOYEHbI B KOMMMEKCHLIE WCMbITAHWS MpPU YTBEPXKAEHMM Tuna, KOTopble
npowuen MULTICAL® 402. B pamMkax opobpeHus Tuna, geknapaumm CE n 3aBoAckon rapaHTuyM HeaonycTumo
NPUMEHEHME NOBbIX MHBIX UCTOYHUKOB NUTAHWS, KPOME BbILLEYNOMSIHYTbIX.

MpumevaHue: MULTICAL® 402 He moxeT paboTaTtb oT nuTaHus 24 B DC.

10.1 BcTpoeHHble nuTueBble 6atapeu 2 Wt AA

2 wT. nuTneBbix 6aTapen AA B 6ONbLUMHCTBE CMyYaeB 4OCTATOYHO, YTOObI MMTaTh MULTICAL® 402 B TeueHue 6 net
(cm. pasgen 10.3).

MpumedaHue: JlnTnesble GaTapeun anemeHTbl AA cogepxaT okono 0,7 r nuTus /WT. U NO3TOMYy He noAanagatT nog
OrpaHNYeHns1 MO TPAHCMNOPTUPOBKE.
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10.2 BcTtpoeHHas nutueBas 6atapes D-anemeHT

Jlntneesas Garapes snemeHT D npeanoytuTenbHa O NPUMEHEHUI MULTICAL® 402, B KOTOpbIX TpebyeTcsi
MaKCMMarnbHO MPOAOIPKUTENBHBIN CPOK CryXbbl. B 3aBMCMMOCTM OT KOHKPETHOrO MpUMEHeHus, baTapes MoxeT
obecneunBate MULTICAL® 402 nutaHuem cpokom o 16 net (cm. Pasgen 10.4).

MpumeyaHue: NnTnesble GaTapen anemeHTbl D cogepxaTt okono 4,5 r nUTUsS /WIT. U NO3TOMYy noAnadaloT noj
orpaHuyeHusl No TpaHcrnopTupoBke. CM. noapobGHee O TpaHCMOPTUPOBKe NUTUEBLIX GaTapel B AokymeHTe 5510-

408_DK-GB-DE.
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10.3 Cpok cnyx06bl 6aTtapen 2 x AA

PacueTHbI cpok cnyxbbl B rogax coctaBnseT

B 06bIYHOM pexuMe UHTerpauui (24 c)

B 6bICTPOM peXxume MHTerpauum

(4¢)
2 wt. 6aTapen-anemeHToB AA HaGTEHHbI MOHTEX MoHTas Ha HacTeHHbiit MoHTax Ha
X pacxogomepe MOHTaX pacxogomepe
Batapes < 30°C BaTapes < 40°C Barapes < 30°C | Batapes < 40°C
402-0-00
6 5 - -
Bes moayns
402-0-10 [Mpu obmeHe [Mpu obmeHe

OanHble + 2 Bxopa nmnynbscos (VA, VB)

OaHHbIMK 1 pa3 B
mecs 6

AaHHbIMKU 1 pa3 B
mecsu 5

Mpu obmeHe Mpn obmeHe - -
AaHHbIMK exefH. 6 AaHHbIMK exedH. 5
Pa3 B vac - Pas B vac -
[MOMUHYTHO - MOMUHYTHO -
402-0-11
HanHble + 2 Bbixoga nmnynbscos (CE, CV) ) i i i
402-0-20 Mpu o6bmeHe Mpu obmeHe

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

OaHHbIMK 1 pa3 B
mecs 6

OaHHbIMK 1 pa3 B
mecsy 5

Mpu obmeHe Mpn 0bmeHe - -
AaHHbIMK exepH. 6 AaHHbIMN exenH. 5
Pa3 B vac - Pa3 B vac -
MomunHyTHO - [MomMuHyTHO -
402-0-21
M-Bus + 2 Bbixoga umnynscos (CE, CV) i i i i
402-0-29 Mpu obmeHe Mpn obmeHe

M-Bus ¢ MC-Ill coBMECTUMbIM MAKETOM AAHHbIX + UM
BXOAb!

OaHHbIMK 1 pa3 B
mecs 6

OaHHbIMK 1 pa3 B
mecsy, 5

Mpu o6GMeHe Mpu obmeHe - -
[aHHbIMW eXenH. 6 OaHHBbIMU eXefH. 5
Pas B yac - Pa3 B vyac -
[MOMUHYTHO - MOMUHYTHO -
402-0-30/31/35/38
BecnposogHon M-Bus, EU, 868 MHz, Pexxum C1 (MHa.
KIoY)
BecnposogHon M-Bus, EU, 868 MHz, Pexxum T1 OMS
(MHA. koY) 6 5 - -

BecnposogHoi M-Bus, EU, 868 MHz, Pexum C1 (uHA.
KMtoY) anbTepHaTuBHbIE perncTpbl + umn. Bx. VA, VB

BecnposogHon M-Bus, C1, ansi ctauMoHapHbIx ceTen,
(vHa. Knioy)

402-0-37
BecnposogHon M-Bus Pexum T1

402-0-40/41 (Py4HoM TepmuHan)
Pagwo, EC, 434 MI'u, BCTpoeHHasi aHTEHHa

402-0-42/44

Pagwno, EC, 434 MI'u, BCTpoeHHasi + BHELLUHSISA
aHTeHHa + 2 Bxofda umnynscos (VA, VB)

402-0-43/45

Pagwno, EC, 434 MI'u, BCTpoeHHasi + BHELLHSIA
aHTeHHa + 2 Bbixoga umnynecos (CE, CV)

402-0-50/52/54/56

Pagwno, Weeuus, 444 MI'y, BCTpPOEHHas nnu
BHEHLLUHSASA aHTeHHa + 2 Bxogda umnynbcos (VA, VB)
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10.4 Cpok cnyx0bl 6aTapeun anemeHta D
PacueTHbIn cpok cnyxbbl B rogax coctaBnsieT

OGbIYHbIA LUKN (24 c) BbicTpbIf Lukn (4 c)
Bartapesi, D-anemenT HacTeHHbI MOHTaX MorTank Ha HacTeHHbIit MOHTaX MonTax Ha
N pacxogomepe . pacxopomepe
Barapes < 30°C Bartapesi < 40°C Barapes < 30°C Batapes < 40°C
402-0-00 16 12 8 6
Bes mogyns
402-0-10 Mpu obmeHe Mpun o6meHe Mpu o6mMeHe Mpu obmeHe
DNaHHble + 2 Bxoaa umnynscos (VA, VB) AaHHbIMU pa3 B AaHHbIMKM pa3 B AaHHbIMK pa3 B AaHHbIMU pa3 B
mecsi 16 mecs 12 mecsy, 8 mecsi, 6
Pa3 B cyTkun 15 Pa3 B cyTkun 11 Pa3 B cyTkn 8 Pa3 B cyTkun 6
Pa3 B uac 12 Pas Buac 10 Pa3 B yac 6 Pa3 B uac 5
[ToMUHYTHO [MoMUHYTHO [MoMuHYTHO [ToMUHYTHO
402-0-11 Mpu obmeHe Mpun 06meHe
[aHHble + 2 BbIXxoAa MMMNynbCoB AaHHbIMK pa3 B AaHHbIMW pa3 B
mecsy 10 mecsu 8
(CE, CV)) Pa3 B cyTku. 8 Pa3 B cyTku 6 ) )
Pa3 B vac 6 Pas Buac 5
[MomMuHyTHO MoMWHYTHO -
402-0-20 Mpu obmeHe Mpun 06meHe Mpu o6mMeHe Mpu obmeHe
M-Bus + 2 Bxoga nmnynscos (VA, VB) AaHHbIMK pa3 B AaHHbIMK pa3 B NaHHbIMK pa3 B AaHHbIMKM pa3 B
mecsu 16 mecsy 12 mecsu 8 mecsL 6
Pa3 B cyTkun. 16 Pa3 B cyTkun 12 Pas B cyTku. 8 Pa3 B cyTkun 6
Pa3s B uyac 12 Pas B uac 10 Pa3 B yac 6 Pa3 Buac 5
[MomMuHyTHO MomuHyTHO MomnHyTHO MMomMuHyTHO
402-0-21 Mpu obmeHe Mpun o6meHe
M-Bus + 2 Bbixoaa nmnynbcos(CE, CV) ¥) AaHHbIMKN pa3 B AaHHbIMK pa3 B
mecsau 10 mecsu 8 ) _
Pa3 B cyTku. 8 Pa3 B cyTkun 6
Pa3 B vac 6 Pas Buac 5
[MomMuHyTHO MoMWHYTHO -
402-0-29 Mpu o6meHe Mpun o6meHe Mpun o6mMeHe Mpu o6meHe
M-Bus ¢ MC-IIl coBMeCTUMbIM MakeTOM AaHHbix | AdHHBIMW pa3 B AaHHBIMM pa3 B AaHHbIMK pa3 B AaHHbIMM pa3 B
+MMN. BXOOb! mecsu 16 mecau 12 mecsL 8 mecsL 6
Pa3 B cyTkun. 16 Pas B cyTkn 12 Pas B cyTku. 8 Pa3 B cyTkn 6
Pa3 B uac 12 Pa3 B yac 10 Pa3 B yac 6 Pa3 Buac 5
[MomMnHyTHO MomnHyTHO [MomnHyTHO [MomMuHYTHO
402-0-30/31/35/38
BecnposopgHoit M-Bus, EU, 868 MHz, Pexum C1
(MHA. KntoY)
BecnposogHoi M-Bus, EU, 868 MHz, Pexum T1
OMS (MHA. Kntoy) 16 12 8 6
BecnposopgHoit M-Bus, EU, 868 MHz, Pexum C1
(vHA. kntov) AnbTepHaTuBHble pernctpbl + VA,VB
BecnposogHoi M-Bus, C1, ans craumMoHapHbIx
ceten, (MHA. Knoy)
402-0-37 11 8 6 5
BecnposogHoi M-Bus, EU, 868 MHz, Pexum T1
402-0-40/41 (Py4yHow TepmuHan) Mpu obmeHe Mpun o6meHe Mpu o6mMeHe Mpu obmeHe
Paavo, EC, 434 ML, BHYTPeHHsIsi aHTEHHa AaHHbIMU pa3 B AaHHbIMKM pa3 B AaHHbIMK pa3 B AaHHbIMU pa3 B
mecsy 12 mecsy 10 mecsL 6 mecsu 5
Pa3 B cyTku. 11 Pas B cyTkn 9 Pa3 B cyTkn 5 Pa3 B cyTkun 4
Pa3 B vac - Pa3 B vac - Pa3 B vac - Pa3 B vac -
[ToMWHYTHO - MoMWHYTHO - [MoMWHYTHO - [ToMUHYTHO -
402-0-42/44 Mpu obmeHe Mpun 06meHe Mpu o6mMeHe Mpu obmeHe
AaHHbIMK 1 pa3 B AaHHbIMK pa3 B OaHHbIMK pa3 B AaHHbIMU pa3 B
Pagwo, EC, 434 MI'l, BHYTPEHHSIA N BHELLHSAS mecaL 12 mecall 10 mecsL 6 mecsl 5
anTeHHa + 2 Bxoaa umnynecos (VA, VB) Pa3 B cyTku 11 Pa3 B cyTkn 9 Pa3 B cyTkn 5 Pa3 B cyTku 4
Pa3 B vac Pa3 B vac - Pa3 B vac - Pa3 B vac -
[TOMUHYTHO - MoMWHYTHO - [MoMUHYTHO - [MoMWHYTHO -
402-0-43/45 [Mpu obmeHe Mpun o6meHe
Papvio, EC, 434 MI'L, BHyTPeHHsIS U BHelHsst | AaHHBIMW pas B AaHHbIMK pa3 B
aHTeHHa + 2 BbIxoaa umnynecos (CE, CV) MecsLl 8 mecsL, 6 -
Pa3 B cyTkn 7 Pas B cyTkn 5 -
Pa3 B vac - Pa3 B yac -
[TOMUHYTHO - MoMWHYTHO -
402-0-50/52/54/56 Mpu o6meHe Mpun o6meHe Mpun o6mMeHe Mpu o6meHe
Paavio, Liseuus, 444 ML, BHYTPEHHSIS U AaHHbIMKM 1 pa3 B AaHHbIMK 1 pa3 B AaHHbIMK 1 pa3 B AaHHbIMKM 1 pa3 B
BHELUHAS aHTeHHa + 2 BXoAa uMnynbcos (VA, | Mecau 12 mecal 10 mecsu 6 mecaL 5
VB) Pa3 B cyTkn 11 Pa3 B cyTkn 9 Pas B cyTku. 5 Pa3 B cyTkun 4
Pa3 B vac - Pa3 B yac - Pa3 B vac - Pa3 B vac -
[MomMUHYyTHO - MomMWHYTHO - [MomMuHYTHO - MomMuHYyTHO -

*) - AnuTenbHocTb mnynbca: 32 mc -CtangapTHblii koa CCC - YepeaHeHHbin pacxoa: 30% gp — YcpeaHeHHoe oxnaxaeHue: < 40 K
YcnoBus akcnnyaTaumm okasblBaloT BRvsHUE Ha cpok cnyx6bl 6atapen. Obpalyaiteck Ha Kamstrup 3a 6onee nogpo6Hoi nHdopmaumen.
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10.5 Moaynb nutaHua 230 B AC

Moaynb npegctaensieT cobon neyaTHylo nnaTy, ranbBaHWYECKU U3ONMMPOBaHHY0 OT CeTW, U npeaHasHadyeH Ans
NnoakmnioveHns HenocpeacTseHHo k cetn 230 B. Moaynb umeet 6e3onacHbin TpaHcopmaTop, YAOBNETBOPSAOLLMM
TpeboBaHWAM MO ABOWMHOW M30NAUMKM, KOrga BepXHSAs Kpblwka npubopa yctaHoBneHa. [MoTpeGnaemas MOLHOCTb
mMeHbLle 1 BA/1 Br.

Cnenyet cobniogatb HaumMoHanbHble HOpMbI 3anekTpobe3onacHocTw. lMogknioyeHne n oTknoveHne mogynsa 230 B
AC MOXeT Npov3BOAMTBLCS 0OCNYXMBAKOLMM MEPCOHANoM TEMMOCETEN, Toraa Kak MoHTax B wnte 230 B — Tonbko
UMEKLLUM LOMYCK NEePCOHASIOM.

10.6 Moaynb nutaHua 24 B AC

Moaynb npeactaBnset cobor nevaTHyto NNaty, ranbBaHNYECKN N30NMPOBaHHYO OT ceTu 24 B AC u npurogHyto Kak
ONS NPOMBILUNEHHbIX cCUCTEM C NuTaHneM 24 B AC, Tak 1 gns aboHEHTOB XXMOro cekTopa, NoyvarLmx nuTaHme ot
oTaenbHoro TpaHcdopmatopa 230/24 B B wmute. Mogyne nmeeT 6e3onacHbIi TpaHchopMaTop, YA0BNETBOPSHOLLMNA
TpeboBaHNsIM NO ABOWHOWM M30MNSALMM, KOrga BEPXHSAS Kpbllwka npubopa ycrtaHoBneHa. [NoTtpebnsemasi MOLWHOCTb
meHbLie 1 BA/1 Br.

Cnepnyet cobntogaTh HauMoHanbHbIE HOPMbI anekTpobe3onacHocTU. [NogknYeHre 1 OTKIOYEHE MOLY A
24 B AC MOXeT Nnpoun3BoaMTbCS 06CnyXnBatoLmMM NepcoHanomM TeNoceTen, Toraa Kak MOHTaX B LUUTe
230/24 B — TONbKO UMEHLLMM OOMYCK NEPCOHAOM.
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Mogaynb oco6eHHO NpurogeH Anst npuMeHeHnn ¢ TpaHcgopmatopom 230/24 B, Hanpumep, Tina 66-99-403, koTopbi
yCTaHaBNnMBalT B LuUTe MNepen 3alMTHbIM aBToMaToM. B npumeHeHusix ¢ TpaHcdopmaTopom noTpebnsiemasi
MOLLIHOCTb cYeT4vMKa B cbope, Bkrtoyasa TpaHcgopmaTop 230/24 B, 6yaet Huxke 1,7 BrT.

10.7 CmeHa Onoka nutaHus

3ameHsist 6510k nuTaHus cyetynka MULTICAL® 402, MoxHO nepeBoauTb €ro C CETEBOro NUTaHNS Ha aBTOHOMHOE OT
GaTtapen, u HaobOPOT, NO Mepe MU3MEHEHUs cuTyauun. Tak, NUTaemble OT CETU CYETYMKM MOXHO C BbIrO40W
nepeBecTM Ha aBTOHOMHOE MUTaHMe, ecnu pedb aeT o6 obbekTax B Mpouecce CTPOMTENLCTBA, KOraa CeTeBoe
nUTaHne MoxeT OblTb HecTabubHbIM, @ BpEMEHaMy faxe NOMHOCTBI0 OTCYTCTBOBATD.

Mepexon c aBTOHOMHOIO Ha CeTEBOE NUTaHMEe He TPebyeT nepenporpaMmMmMpoBaHnsi, MOCKOSbKY
MULTICAL® 402 He umeeTt MH(oKOAa ANs OTCreXxmnBaHus BpeMeHn paboTbl baTapemn.

10.8 Kabenu ceteBOoro nutaHus

MULTICAL® 402 moxeT 6bITb NOCTaBneH ¢ kabenem anuHon 1,5 m, Tun HO5 VV-F ans cetn 24 B AC nu6o
230 B AC. Kabenu nutaHus ¢ MeaHbIMU XXnnamu nonepeydHbiM ceveHnem 2x0,75 mm?
HeobXxoAMMO MOAKIYaThL Yepes NpeaoxpaHnTenb Makc. 6 A.

CunoBow kabenb, Tmn 5000-286 (2x0,75 mm?)

HO5 VV-F — ato o6o3Ha4veHne kabens c NMBX-o6omnoykon, paccumtaHHon Ha makc. 70°C. MNoatomy cunoBon kabernb
crnegyeT npoknagbiBaTtb Ha 6€30MacHOM pacCcTosiHAM OT TPYOONPOBOAOB OTONMEHNS U T.1M.

Kamstrup A/S - TexHnyeckoe onucarue - 5512-744_K1_SNG_04.2015 73



MULTICAL® 402

10.9 [aTtcKkume HOpMbI NOAKITIOYEHUSA CHEeTYMKOB, MUTAaeMbIX OT CEeTH

YcTaHOBKa NMTaemoro ot cetn obopyaoBaHus ansa pernctpauum notpe6neHus (SIK-meddelelse Elinstallationer
27/09)

PEFMCTpaLI,I/Iﬂ FIOTpe6J'IeHI/IFI 3Heprmn n pecypcos (SJ'IeKTpVI‘-IeCKOIZ N Tennosomn QHEeprmn, rasa m BO,EI,bI) OoTAENIbHbIM
I'IOTpe6l/ITeJ'IeM BCe 4alle npon3BognUTCcA 3NMEKTPOHHbIMMN CHETYMKAMK, BCE Yalle NpuMeHAeTCA o6opyp,OBane ansa
ONCTaHUMNOHHOIO CHUTbIBAHUA OaHHbIX N yNpaBl1i€HNA ANEKTPOHHbIMU U HEAJTEKTPOHHbIMU CHETHUKaMW.

l'IpM YCTaHOBKE CHETYMKa HaOANEeXUT PyKOBOOCTBOBATLCA 0ObIYHbIMYK npegnncaHnammn. WcknoueHus 00MyCKarTCA:

e Ecnu cyetunkn/obopynosaHve Ans AUCTAHLMOHHOIO CYUTLIBAHUS/KOHTPONS UMEIOT ABOWHYIO M30MALMIO, He
TpebyeTcsa noaBoAa 3aLMTHOroO NPOBOAA K MECTY COEAMHEHUS, B T.4. €CMM 3TO LUTENCemNbHbIA KOHTaKT, Npu
YCNOBMU €ro 3aKYeHUs B KOPMyC, ONMOMOMPOBaHHBIN UK HE OTKPbIBaeMbIN 6e3 Krntoya nnm MHCTPYMeEHTa.

Mpn wncnonb3oBaHuM cyeT4YMKOB/OBOPYAOBaHNSA AN yAaneHHOro  CHMTBIBAHUA/KOHTPONS 4Yepe3  3alUMTHbIN
TpaHcdopmaTop Ha LA nnu nogkntoyeHHbIX HEMOCPEACTBEHHO K OTXOAALLMM MNNHUAM, HE CTaBuTCca TpeboBaHUn
OTHOCUTENBLHO NpepbIBaTENS UMW 3aLUUTLI OT Neperpy3oK NePBUYHbLIX U BTOPUYHbLIX LIENsX, eCru:

e  3alUuTHbIN Tpchc*)opmaTop nmeet 663yCJ’IOBHYIO 3awunTy ot K3 nnn 0TKa30yCTOl7I'~Il/IBoe NCNoJiHeHne.

e [lpoBoa B nepBUYHON Lenyn NMbO MMeeT 3aluMTy OT neperpy3ok u TokoB K3, nubo xpaHuTcs Tak, 4To
s3awmweH ot K3.

e [lpoBoA BO BTOPUYHOM LieNn MMeEeT NnoLuadb nornepeyHoro ceveHns MyvH. 0,5 Mm?2 1 3Ha4YeHue ToKa BhlLLE,
4yeMm noOoK TOK, NOCTYNaLWMI OT TpaHcdopmaTopa.

. BTOpVI‘-IHaFI uenb nNnbo oTaeneHa N3051ATOpamMm, nnbo un3 PyKOBO,CI,CTBa Nno MOHTaXy cnenyer, 4To ee MOXXHO
OTCOEANHNTb Ha KnemMmmax TpchcbopmaTopa.

OO6Lwume 3ameyaHua

HocTtyn Kk ycTaHOBNEHHOMY 060py40BaHuIo , B T.4. MOOblEe AENCTBUS HA IPYNMOBOM LLMTE, pa3peLleH TONbKO
nmetoLLLeMy JOMNYCK NIEKTPOMOHTEPY.

Cepsuc obopyaoBaHus B pamkax ynomsiHytoro CoobLleHus, a Takke Noa- 1 oTknoyeHne obopynoBaHus BHE LMTa
He TpebyeT cneumanbHOro gonycka. ATM paboTbl MOTYT BbINOMHATLCS NMUAMN U NPeanpuaATUSMN,
nNpoceCccuoHanbHO U3roTaBnMBaoLLNMKN, PEMOHTUPYOLLMMI 060pyaOBaHME UMK OCYLLECTBASIOWUMM ero
cepBucHoe obcnyxmuBaHue, Npy yCroBMKU, YTO OHU UMEKDT COOTBETCTBYIOLLYHO NMOArOTOBKY.
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11 CmeHHble moaynu

Ons nyyweit apantaumm cyetunka MULTICAL®402 k pasnuuHbiM NPUMEHEHWSIM B €ro0 MOAYIMbHbIA OTCeK MOryT

yCTaHaBnmMBaTbCA CMEHHbIE MOAYIIN.

Bce CMeHHbIe MOOYNM ObINN BKITHOYEHBbI B KOMMJIEKCHbIE WUCMbITAHMSA MPU YTBEPXOEHUU TUMa, KOTOpble MpoLUern
MULTICAL® 402. B pamkax ogobpenust Tuna, geknapaumm CE 1 3aBOACKON rapaHTUM HeAonyCcTUMO NpUMEHEHWe

NOBbIX UHBIX CMEHHbIX MOAENEN, KpOMe YNOMAHYTbIX HUXE.
CMeHHble MoAyInn NOCTaBIIAKOTCA B TpeEX BapnaHTax:

- BapuaHTbl 6€3 BXOA0B/BbIXOA0B MMMYNbCOB

- BapuaHTbl C Bbixogamu nmnynbcos aHeprum (CE) n o6bema (CV)

- BapmaHTbl ¢ Bxogamu umnynecos (VA n VB) anga nonydyeHus MMnynbCcoB OT, Hanpumep, CHETYNKOB BOAbI.

Ha MULTICAL®402 HeT HeOOXOAMMOCTM B NEPEKOHUTYPUPOBAHMN BXOAOB U BbIXOAOB MMMynbcoB. Koraa K
MULTICAL® 402 nogkniouaeTcs MOAYINb C BbIXOA4amu anynbcos TO CYETYMK aBTOMATUYECKM KOHUTYypupyeTcs
ans paboTbl BbIXO40B MMNynbcoB. Koraa k MULTICAL® 402 nogknio4aeTcs Moaynb ¢ BXogamMmu UMNynbCcoB, TO
CYETUYMK aBTOMaTUYECKN KOHUTYpUpPYyeTCca AN paboTbl BXOAOB UMMYIbCOB.

11.1 KoMMyHUKaUMOHHbIe MOAYNN

Twun 402-

Moaynu

Mopayns HeT

[HaHHble + 2 Bxoga umnynscos (VA, VB)

[HaHHble + 2 Bbixoga nmnynbscos (CE, CV)

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

M-Bus + 2 Bbixoga umnynscos (CE, CV)

M-Bus ¢ MC-lll coBMecTMMbIM NakeTom AaHHbIX + UMIM. BXOAb

BecnposoaHoi M-Bus, EC, 868 MHz, Pexum C1

BecnpoBogHon M-Bus, EC, 868 MHz, Pexxum T1 OMS (uHa. Knirou)
BecnposogHoi M-Bus Mode C1 c anbT. peructpsl + 2 umn. Bx. (VA, VB)
BecnposogHon M-Bus, EU, 868 MHz, Pexum T1

BecnpoBogHon M-Bus, C1, ans ctaumMoHapHbix ceTen, (MHA. Knroy)

Pagwo, EC, 434 MI'u, BcTpoeHHasi aHTeHHa, NETO

Papuo, EC, 434 MI'y, BcTpoeHHasi aHTeHHa, NET1

Pagwno, EC, 434 MI'u, BcTp. + BHeww. aHT., NETO + 2 Bxoga nmnynscos (VA, VB)
Papuo, EC, 434 MT'y, BcTp. + BHeww. aHT., NETO + 2 Bbixoga umnynbscos (CE, CV)
Papuo, EC, 434 MI'y, BcTp. + BHew. aHT., NET1 + 2 Bxoga nmnynbscos (VA, VB)
Pagwno, EC, 434 MI'u, BcTp. + BHew. aHT., NET1 + 2 Bbixoga umnynbscoB (CE, CV)
Papuo, SE, 444 MI'y, Bctp. aHT., NETO + 2 BXoga nmnynbscos (VA, VB)

Papuo, SE, 444 MI'y, Bctp. aHT., NET1 + 2 BXxoga umnynbscos (VA, VB)

Pagwno, SE, 444 MI'y, BHew. aHT., NETO + 2 Bxoga nmnynscos (VA, VB)

Papuo, SE, 444 MI'u, BHew. aHT., NET1 + 2 Bxoga nmnynbcos (VA, VB)
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11.2 Bbixoabl umnynscos (CE u CV)

OnNnTenbHOCTb BLIXOAHOIO MMMYIbca SHEepPrMmM n oobema MoXHO BbliOpaTh Npu 3akase kak 32 mc unm 0,1 c. MNMocne
NoCTaBKW ANIMTENBHOCTL UMMYNbCa MOXET OblTb U3MEHEHA MpU NOMOLLM NporpaMmmMHoro obecneyverns METERTOOL
(cm. Pasgen 14)

PaspelueHune Ha BbIxogax UMMNyNbCOB BCErga COOTBETCTBYET Lndpe MnagLlero paspsiga permctpa HakonmeHHoN
aHeprun/obbema Ha gucnnee (cm. Kogel CCC, Pasgen 3.3.1).

MMNynbCHbIE BbIXOAbI B 3aBUCMMOCTM OT KOAA CTPaHbl MPOrpaMMUpYHOTCS Nog OAVH U3 HDKENPUBEOEHHbIX
PErucTpoB — OAMH PErUCTP Ha Kaxablil MMMNYIbCHbIN BbIXOA;

E1 (Tennoeas aHeprus)

E3 (OHeprus oxnaxaeHus)

V1 (O6bem)

TA2 (aKkyMynupoBaHHast 3Heprus Unm oobLem)

TA3 (aKkyMynupoBaHHast 3Heprus Unm oobLem)

[aHHble napameTpbl NpUBSA3aHHbIE K MMMYMbCHBIM BbIXO4aM He noanexaT M3MeHeHUIo B AanbHenweM.

MMHyJ'IbCHbIe BbIXO4bl NO YMOJTYaHUIO 3anporpamMmmMunpoBaHbl No4 HMXenpueeeHHbIE NapaMeTpbl:

HasHauyeHue Output C (16-17) - CE Output D (18-19) - CV Koa ctpaHbl

cyeTymKa

MoBepka* E1mnE3** V1 Bce
1XX
2XX

TennocyeTumk E1l V1 4XX
IXX

TennocyeTumk E1l E3 3XX

CueTykuK E3 V1 5XX

oXnaxaeHus

Tenno-/xonon E1l E3 6XX

Cuetunk obbema | V1 V1 7XX
8XX

*) MnyrnbCHble BbIXOAbI HE noasfiexaT NporpaMMUpPOBaHUIo NMpY NoOBeEpPKe
**) amepeHHast aHeprusa nepenaeTtcs B hopmMe MMNyrbCOoB.

[nuTenbHOCTb BbIXOAHOMO MMMYSbca, BbiGpaHHasi Npy 3akase (cM. Pasgen 3.7) coxpaHsieTcs. Bec umnynbca octaeTcs
HEeN3MeHHbIM Kak B pexuMe NoBepKu, Tak U npu paboyem pexume.

Bec umnynbca cooTBeTCTBYyeT paspewleHuio aucnnes (onpegeneHo kogom CCC). Hanpumep, CCC=119: 1
umMn./kBT4 1 1 umn./0,01 m*

Bbixoabl MMMYyNbCOB MMEKT OMTPOHbI, YTO AeNnaeT MX COBMECTUMbIMWM C OONMbLUMHCTBOM TWUMOB curHanos. [Mpu
NOAKIMIOYEHUN yUNTbIBANTE NONSAPHOCTb. CM. Pasgen 2.2 06 snekTpuyecknx napaMmeTpax BbIXO4OB MMMYITbCOB.

76 Kamstrup A/S - TexHnueckoe onucanue - 5512-744_K1_SNG_04.2015



MULTICAL® 402

11.3 UmnynbcHble Bxoabl VA VB

Bxogapl (*)VISVI‘-IGCKVI pacnonoXeHbl Ha CMEHHbIX MOAYIAX U NpeHa3Ha4YeHbl and cGopa M HaKomneHnda nMmnynbcoB
OT, Hanpumep, CH4EeTYNKOB BOAbl C repKOHOBbLIM BbIXOAOM WUJTN SNTEKTPOHHbLIM BbIXOA0M UMMYJbCOB.

@ Q) Module MC 402

— = 71 — = 71 = |\ — ——
K36 v

| 650 5 — In-A

| In-Al r —L 1 nF

| | T

I 660 l} il GND

E—— [ [ O |

@ CyeTuMK Boabl C repKoHOBbIM BbIXO4OM

MmnynbcHble Bxoabl VA n VB nmetoT 3awmTty ot gpebesra n noToMy NpuUrogHbl A npyuema curHana ot repkoHa.
"epKOHOBBLIN BbIXO4 YacTO MMEET BCTPOEHHOe conpoTueneHne (Rr) ansa 3awmrsl caMmoro repkoHa. Bxogbl uMnynscoB
VA n VB paccuntanbl Ha BennuuHbl Rr go 10 kQ.

@ CyeTumK Boabl C AJIeKTPOHHbIM BbIXO4OM MMNYJIbCOB

Bxoabl MMNynbCOB NpUrogHbl Takke A4S Npuema curHana ot BOAOCHETUYMKA C INEKTPOHHBIM BbIXOAOM UMMYJIbCOB
ANUTENbHOCTBIO MUH. 30 Mc. Bxoabl MnynbcoB AomkHbI meTb «HU3KU» yposerb < 0,4 B n «BbICOKNN»
YypOBeHb = 2,5 B. Ecnn 3neKTpOoHHbIN BLIXOA MMMYNbCOB CHAGXEH 3aLMTON OT HENPAaBWIIbHOW NOMSIPHOCTU, OHa
OOIMKHa npeacTaBnsaTb cobon auop LLoTTkn, n ecnu ncnonb3dyeTcsa nocrnegosartensHoe conpotueneHme (Re),
HOMUHan He gormkeH 6biTh Bbile 500 Q.

KoHdurypmuposaHue BxoaoB npoussoantca nocpeacrsom koo FF n GG kak nokasaHo B Pasgene 3.6 Ecnu
3aKa34MKOM He OMpeLEerieHo MHaye, Ha 3aBoae-U3roToBuTene BXxoabl KoHurypupytotces kak FF=24 n GG=24 (10
n/vmn). MNocne noctaeku kogbl FF 1 GG MoryT 6biTb M3MEHEHbI MPU MOMOLLM NPOrpaMMHOro obecneyeHus
METERTOOL (cm. Pasgen 14).
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11.4 Moaynwu
11.4.1 NaHHble/BXxoabl MnynbcoB (Tun: 402-0-10) (PCB - 5550-1025)

Moaynb umeeT ranbBaHWYECKM M3ONMPOBAaHHLIA NOPT obmeHa AaHHbiMK, nogaepxusatowmin KMP-npotokon (cwm.
Pasgen 12). Bbixoa AaHHbIX MOXET MPUMEHSTLCH, HanpuMep, AN NOAKNIOYEHUS BHELLHNX YCTPOWCTB CBA3W UIU
Apyroro npoBoAHOro obMeHa AaHHbIMMW, KOTOPbIA HelenecoobpasHo OCYLLECTBMSATb Yepe3 ONTOMOpT Ha NWLEeBON
naHenu cyeTymka.

Cwm. Pasgen 11.3 imnynbcHble Bxoasl VA 1 VB 0 doyHKUMOHANBHOCT BXO40B MMMYJSIbCOB.

Moaynb cHabXeH KOMMYHMKaLMOHHBIM pasbeMoM Ans MOACOEeAUHEHUS, HAaNMpUMep, py4YHoro TepmunHana Kamstrup,
U Anst NOCTOSIHHOro NPoBoAHOro noaknoveHus MK.

KOMMYHUWKaLMOHHLIN  pa3bemM ranbBaHWYECKM W30NUPOBaAH C MOMOLLBID ONTPOHOB, TpebyeT npuMMEHeHUs
cneymnaneHoro kabenss tun Ne 66-99-105 wnm 66-99-106 gna agantauum curHanoB K ypoBHO RS232 gns
CUYUTBIBAHUA AaHHbIX NPY MOMOLLM Py4YHOro TepMuHana Kamstrup nnm mnx seisoga Ha [MK.

Cm. Paspen 12. [lepedaya OdaHHbIX — WHGOPMaUMA O nNpoTokoriax obmeHa paHHbix. Ecnn MK He wumeet
KOMMYHMKALVOHHOIO NopTa, MOXHO MCMNONb30BaTh CUrHanbHbIi kabens ¢ USB-pasbemom Tun Ne 66-99-098.

11.4.2 [laHHbIe + BbiIxoabl umnynbcoB (Tun: 402-0-11) (PCB — 5550-1026)

Cwm. Pasgen 11.4.1 0 KOMMyHMKaUMOHHOM padbeMe Ans obmeHa gaHHbiMn 1 Pasgen 11.2 o BbIxogax MMMynbCoB.

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

Mogyne M-Bus nutaetcsa oT wuHbl M-Bus n He3zaBucum oT nutaHusa cyetdmka. ObmeH gaHHbiMu mexay M-Bus un
CYETYMKOM MPOUCXOONT Yepe3 ONTPOHbLI, YTO obecneyvmBaeT ranbBaHNYeCKyto pa3Basky M-Bus ot cyetumnka. Moaynb
noaaepXXuBaeT Kak MEPBUYHYI, Tak MU BTOPMYHYHO M PaCLUMPEHHYIO BTOPUYHYIO agpecauuwto. Mogynb MoXeT
npon3eBoanTb 06MeH gaHHbIMK co ckopocTbto 300, 2400 1 9600 604 1 ocyLLecTBRsET onpeaeneHne Ncnonb3yemomn
CKOPOCTM aBTOMaTUYECKM.

Cwm. Pasgen 11.3 mnynbcHble Bxoasl VA 1 VB 0 doyHKUMOHAN5HOCT BXO40B MMMNYILCOB.
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11.4.4 M-Bus + Bbixogbl umnynbcoB (Tun: 402-0-21) (PCB - 5550-1007)

Moayne M-Bus nutaetcst oT wuHbl M-Bus n He3aBucum oT nutaHms cyetynka. OOmeH gaHHbiMuM mMexay M-Bus u
CYETUYMKOM MPOUNCXOANUT Yepes ONTPOHbI, YTO obecneynmBaeT ranbBaHM4eckyto passsasky M-Bus oT cuetunka. Mogynb
noadepKMBaeT Kak MEPBUYHYK, TaK M BTOPUYHYIO U pacLUMpPEHHYI0 BTOPWYHYIO agpecauuto. Mogyrnb MOXeT
npon3BoAMTb 06MeH gaHHbIMK co ckopocTbio 300, 2400 1 9600 Gop 1 OCyLLECTBSIET ONpeaeneHne NCnonb3yemon
CKOPOCTM aBTOMaTUYECKM.

Cwm. Pasgen 11.2 o BbIxogax MMnynbCcoB.

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

Mogynb M-Bus 670029 BblgaeT TOT e MakeT AaHHbIX, 4To 1 Mogynu M-Bus 6604 ans MC I11/66-C unu mogynb 660S
ans MCC/MC 401.

OTOT MOgynb MPUMEHSETCA B cCUCTeMax, UMelwux cTtapble Bepcum M-Bus macTtepa ¢ gucnneem, ctapyto
perynupyoLyto annaparypy u T.n.

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

BecnposoaHon M-Bus npegHasHaveH Ang NCnonb3oBaHWSA B cCUCTEMaXx pyyHOro cumtbiBaHus Kamstrup Wireless M-
Bus Reader, paboTatoLien B HeNMLEH3NpYEMOM AMana3oHe YacTtoTt 868 MHz.

KoMMyHUKaLMOHHBIV NPOTOKON cooTBETCTBYET pexmmMy C no ctaHgapTy EN13757-4.

BecnposogHont M-Bus noggepxuBaeT uHauBuayanbHO LwwudpoBaHue. B coctaB moaynsa BXOAWUT BCTpPOEHHast
aHTeHHa, a TaKke pa3beM AN MNOAKITHYEHNS] BHELLHEN aHTEHHbI.

Mogaynb 402-0-35 cHabxeH gononHuTenbHbeiMy Bxogamu VA n VB

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

Mogynb BecnposogHoro M-Bus paspabotaH ansa skntodeHuns B "OTkpbiTyto NameputensHyto Cuctemy” (OMS) 6e3
KOHUrypupoBaHus 1 paboTtaeTt B HENMLEH3PYEMOM YaCcTOTHOM AnanasoHe 868 MIu.

McnonbayeTtca npoTokon ¢Baswn T-pexum cornacHo cneundukaumm OMS: Tom 2: MNepsuyHasa cessb Bepeus 4.0.2,
MOAYMb MCNOMNb3yeT CUMMIEKCHBLIN PeXxuM, AaHHblE aBTOMATUYECKM MOChINATCA Yepes kaxasle 15 MuHYT nocrne
YCTaHOBKM.

Mogynb T1 OMS nogaepxusaeTt uHansmayansHoe WudpoBaHue, MMeeT BCTPOEHHY aHTeHHY 1 pazbeM MCX ans
NOAKITYEHUS BHELLHEN aHTEHHBI.

Cwm. dpoto B N. 11.4.6.
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11.4.8 BecnposBogHou M-Bus (Tun: 402-0-37)(PCB — 5550 1075)

Mogynbe GecnposogHon M-Bus cHabxeH npoTokonom pexuma T B COOTBETCTBUM CO cTaHgaptom EN13757-4 u
paboTaeT B HENULEH3NPYMOM AnanasoHe 4yactoT 868 MHz.

Moaynb 6ecnposogHon M-Bus 402-0-37 cHabxeH eauHbIM LndpoBarbHbIM KIoYoM AN obecnevyeHnss CoOXpaHHOCTM
OaHHbIX TEnnoc4eTYmKa.

Moaynb 6ecnposogHoin M-Bus noctaBnseTcs ¢ BCTPOEHHOW aHTEHHOW.

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

Moayne BbecnpoBogHoro M-Bus cneuunaneHo paspaboTtaH gns uHterpaumm B becnpoBogHyto M-Bus cetb (Radio
Link Network) n pabotaet B HenuueH3anpyemom guanasoHe yactoT 868 M.

Mcnonb3yetcsa npotokon cBAsn C-pexum cornacHo ctaHgapty EN13757-4, mogynb paboTaeT B CUMMIMNEKCHOM
peXume, AaHHbIE MOCbINaTCsl CYETYMKOM pa3 B 96 ceKkyHA nocre YyCTaHOBKM.

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

OT0T pagnomoaynb NpegocTaBnAeT ONTUManbHble BO3MOXHOCTM KOMMYHUKaALMK C CUCTEMAMM PYYHOTrO CYUTbIBAHUSA
OaHHbIX, Takummn kak Kamstrup USB Reader n pyyHon TepmuHan MT Pro, paGoTarowmmm B HENULEH3UPYEMOM
AnanasoHe vacTtoT 434 MI'u.

B cocTtaB MoAyna BXOAUT BCTpPOEHHaA aHTeHHa.
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11.4.11 Paguo (Tun: 402-0-42 n 402-0-44) (PCB — 5550-1072/1072)

OTn paguomogynu ONTUMM3MPOBaHbl Ans pagumocuctem Kamstrup, paboTaowmx B HENULEH3UPYEMOM Anana3oHe
yactoT 434 MI'y, HO MOryT MCMOMb30BaTLCA TaKKe C PYYHLIMW TEPMUHaANamMm CbeMa aHHbIX B TOM Xe AuanasoHe
YyacTorT.

B coctaB Moayna BXOAUT BCTPOEHHaAA aHTEHHa, a TakKXe pa3dbeM ONA NOoAKIHOYEeHUA BHELLUHEN aHTEHHbI U 2 BXoAa
MMnNynbCOB.

Cwm. Paspen 11.2 o BbIxogax UMmMyrnbcoB.

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

OTn pagvomoaynu onNTUMU3NPOBaHbI AN paauMocucTteM Kamstrup, paGoTalolmx B HENMMLEH3MPYEMOM AManasoHe
yacToT 434 MU, HO MOryT MCMONb30BaTLCH Takke C PYYHbIMU TEPMUHANAMN Cbema OaHHbIX B TOM e AuanasoHe
YyacToT.

B coctas MoAyna BXOOUT BCTPOEHHaA aHTEeHHA, a TakXke pa3beM O11A NOOKIMTH4YeHUA BHELLHEN aHTEHHbI 1 2 BbIXoA4a
MMNynbCOB.

Cwm. Pasgen 11.2 o BbIxogax MMMyJIibCOB.

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

3Tn paguomonynu onTMMM3MpOBaHbl Ansl paguocuctem Kamstrup, HO MOryT MCMONb30BaTbCs TaKkKe C PYyYHbIMU
cucTtemamMm cbema AaHHbIx, paboTarowmmm B nuueH3npyemom B LLiBeunn ananasoHe yactot 444 MITu.

B coctaB pagunomogynsi BXOAAT 2 BXoga WMMMYSbCOB W, MO BbIOOPY, BCTPOEHHAsi aHTEHHA WNU pasbem Ans
NOAKMHOYEHNA BHELLIHEN aHTEHHbI.
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11.5 MoHTaXx BHelWHen aHTeHHbI

[Mpy MOHTaxe BHELUHEW aHTeHHbl, ybeauTecb YTOObI kKabenb aHTEHHbI HE OKasancs 3axaT Mexagy nnaton u
& KapKacoMm KpbILWKWU. [Mpu 3ameHe nnvM MOHTaXke MOAYNEN NUTaHNe CHETYMKA OOIPKHO ObITb OTKIOYEHO. Takke
KaK 1 BO BpeMs YCTAHOBKW BHELUHEN aHTEHHbI.

11.6 YcTaHoBKa moaynen Ha CMOHTUPOBaHHbLIE paHee CHYEeTYUKU

Mogyrnm MULTICAL® 402 MoryT ObiTb MOCTaBNeHbl OTAENbHO, OIS NOCMedyloWen YCTaHOBKM Ha  yxe
CMOHTMPOBaHHblEe cyeTunkn. Mogynm CKOHUrypuMpoBaHbl M MOAroTOBMEHbI K MOHTaxy. HekoTopble n3 mogynen
TpebyloT, odHako, WHAMBUOYANbHOTO KOHMUrypupoBaHus nocrne YCTaHoBKW, ANnd 4ero wucnonb3dyetrca [10
METERTOOL (cm. Pasgen 14).

Moaynb KoHdurypaumoHHble BO3MOXHOCTU NOCIe YCTaHOBKN
M3meHeHue LeHbl nmnynsca ana VA un VB ¢ nomoLbio

[aHHbIe + BXxoAbl UMNYNbCOB 10 METERTOOL

[laHHbIE + BBIXOTb! MMIYIILCOB 1 M3ameHeHne gnutenbHoctn umnynesca anst CE n CV ¢ nomolubto
METERTOOL
M3meHeHue LeHbl nvnynsca ana VA n VB ¢ nomoLbio
METERTOOL

M-Bus + Bxoabl nMnynbLcoB 20+29 M3ameHeHne nepBrnyHONM 1 BTOpnYHOM agpecauun M-Bus ¢

nomoLubto METERTOOL unun M-Bus Yepes M-Bus MoXHO Takke
BblOpaTh NOMECAYHbIN apXMBaToOP AaHHbIX BMECTO FOANYHOrO
M3meHeHune gnutensHocTv umnynbca onsa CE n CV ¢ nomoLubio
METERTOOL

M-Bus + BbIxogbl MMYbCOB 21 M3meHeHne nepBnYHON 1 BTOpUYHOM agpecaummn M-Bus ¢
nomoLubto METERTOOL unun M-Bus Yepes M-Bus MoXHO Takke
BblbpaTh NOMECAYHbIN apXMBaTOP AaHHbIX BMECTO rOAUYHOIO

BecnposoagHon M-Bus 30+31 N/A
. M3meHeHue LeHbl nmnynsca ana VA un VB ¢ nomoLbio
BecnposogHon M-Bus + nmnynbcHble BXoAbl 35 METERTOOL
BecnpoeogHoii M-Bus 37+38 N/A
M3meHeHue LeHbl nmnynsca ana VA u VB ¢ nomoLbio
Papuo + Bxogbl umnynbcoB 42+44 METERTOOL

Mepexoa mexay NETO n NET1 ¢ nomowbto MT Pro.
M3meHeHune gnutensHocTv uMmnynbca onsa CE n CV ¢ nomoLubio
Papuo + BbixoAbl MMNynbCOB 43+45 METERTOOL
Mepexoa mexay NETO n NET1 ¢ nomouwbio MT Pro.
M3meHeHue LeHbl nmnynsca ana VA u VB ¢ nomoLbio
METERTOOL
Mepexoa mexay NETO n NET1 ¢ nomouwbio MT Pro.

50+52

Pagwvo + Bxogpl nMnynbcos 54+56
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12 O6MeH AaHHbIMM
12.1 TMpoTokon obMeHa AaHHbLIMU MULTICAL® 402

O6meH aaHHbIMM BHYTPpU MULTICAL® 402 ctpouTcst Ha mpoTokone obmeHa Kamstrup Meter Protocol (KMP),
KOTOPbINA, C OAHON CTOPOHbI, obecnednBaeT CKOPOCTHYIO U MMOKYI0 CTPYKTYPY CUMTbIBAHUSA AaHHbIX, a C APYron -
oTBeyvaeT TpeboBaHMAM 3aBTpaLUHEro AHs K HageXHoCTM obmMeHa AaHHbIMU.

KMP-npoTokon siBnsietcs obwum ans Bcex cyetynkoB Kamstrup, Boinyckaembix ¢ 2006 r. MpoTokon ncnonb3yeTcs
AN CBA3WM Yyepe3 ONTOMOopT M Yepes3 MopT AaHHbIX B MoAyrbHOM oTceke. Moaynu, Hanpumep, ¢ nHtepgencom M-
Bus, ncnonbaytor KMP anst BHyTpeHHero obmeHa gaHHbIMu 1 npotokon M-Bus — ons BHeLWHen KoMMyHMKaLmK.

Mpotokon KMP paspaboTtaH gns nogaepXku CBSA3M M3 TOYKM B TOYKY B CMCTEMe MacTep/ucnonHutens (B T.4. B
cucTeMax € LUMHHOW TOMOMOorMen) n NpuMeHseTcs AN CYUTbIBaHUSA AaHHbIX CO CHETYMKOB dHeprun Kamstrup.

Sawuma 10O u napamempos
MO cuetynka 3anoxeHo BO NALW-NamMsATb, U MO3TOMY HE MOXET ObiTb MOABEPrHYTO MNpeaHaMEepPeEHHbIM MIn
HenpegHaMepeHHbIM U3MEHEHUSIM.

MN3ameHeHne MeTponorMyecknx napamMeTpoB Hemnb3s TMNPoM3BEeCTM 4Yepe3 MopTbl CYeTYMKa, He HapyluuB
npeBapuTesisHO MOBEPOYHON NIIOMOLI, M He 3akopaynBasi "3aMka NoJSIHOro NepenporpaMMnpoBaHus’”.

OpueauHanbHocme 10
HocTyn K KOHTPONbHOW CyMMe, ocHoBaHHOM Ha CRC16, BO3MOXeH Yepe3 NopTbl 0OMeHa JaHHLIMU U AUCTITEN.

lMonHoma u npasunbHOCMb OaHHbIX
Bce napameTpbl gaHHbIX cogepXaT ykasaHwe Tuna, eauvHUuUbl U3MepeHus, KoapduumeHT macwTabnpoBaHusa u
KOHTpOnbHYyt0 cymmy CRC16.

Kaxgbi BbinycKkaeMbld CHETYMK UMEET YHUKAIbHbIN NOEHTUMUKALMOHBIA HOMED.

|_|pI/I obMeHe AaHHbIMU mMexay mactepoM U UcnosriHuTenem Ucnosb3yeTcAd 2 Pa3fIN4HbIX cbopmaTa. 9710 NNbo Kaap
AaHHbIX, b0 noaresepXxneHmne npurnoXeHmA.

e 3anpoc OT MacTepa K UCNONMHUTENO0 BCeraa ncnonb3yet opmMaT «MHPOPMAaLIMOHHbIN Kagp».

e OTBET UCNONHUTENS MOXET ObITb B q)opmaTe Kagpa AaHHbIX U noaTBepXageHnd npurioxeHud.

Kagp naHHbIx ctpoutcs Ha mogenu OSI, rge npumeHsitotTesa 3 ¢nosi: omsnmdecknii, AaHHbIX U NPUKIaaHOMN.

Kon-Bo 6aiiToB B 1 1 1 0-? 2 1
Kaxxgom none
O603Ha4eHne nons Crapro- Agpec CID [aHHble CRC CtonoBbin
Bbli BanNT | HasHayeHusi bant
Cnon OSI MpuknagHon crion
Cnow kaHana nepegavm gaHHbIX

dusnyeckuin cnomn

[MpoTokon ocHOBaH Ha MonydyniekcHOW nocnegoBaTenbHOW aCUHXPOHHOW CBSA3W B popmate: 8 BuT AaHHbIx 6es
KOHTPONs YeTHOCTN M 2 ctonoBbix Buta. Ckopoctb nepepgaym 1200 nnm 2400 6oa. CRC16 npumeHsieTcsa kak B
3arpoce, TaK 1 B oTBeTe.

HaHHble nepenatoTcs 6GUT 3a OMTOM B ABONYHOM KoAe, rae 8 GuT AaHHbIX NpeacTaBnsaoT 6anT AaHHbIX.

Ons pacmnpeHnda obnactu onpeneneHna gaHHbIX NCNOJb3yeTCA BCTaBKa OanToB.
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12.1.1 ID (mgeHTUMKaLMOHHBIe HOMepa) perncTpos MULTICAL® 402
1D Peructp OnucaHue
1003 Date Tekywas gata (MMMANO)
1002 Clock Tekyuliee Bpems (HY4MMCC)
99 InfoCode Pernctp nHdokooB, TeKyLmi
113 InfoEventCounter Info-cueTumk konuyectea cboes
1004 HourCounter CueTynk YacoB aKcnnyaTaumm
60 Energy1 Pernctp aHeprum 1: Tennosas aHeprus
63 Energy3 Pernctp aHeprum 3: SHeprusa oxnaxgeHus
97 Energy8 Peructp sHeprim 8: [m® x T1]
110 Energy9 Pernctp aHeprum 9: [m3 x T2]
68 Volume1 Pervctp o6bema 1
86 Temp1 Tekyllee 3Ha4YeHWe TemnepaTypbl nogavn
87 Temp2 Tekyllee 3Ha4YeHne TemnepaTypbl obpaTkm
89 Temp1-Temp2 Tekyllee 3Ha4YeHWe pasHoCTM TeMnepaTyp
74 Flow1 Tekyllee 3Ha4YeHne pacxoga TennoHocuTens
80 Power1 Tekyllee 3Ha4YeHNe MOLLHOCTHU
84 InputA Pernctp Bxoga VA
85 InputB Peructp Bxoga VB
64 TariffReg2 TapudHbIn pernctp 2
65 TariffReg3 TapudHbIi perucTp 3
66 TariffLimit2 [paHuyHOe 3HaveHue Tapuda 2
67 TariffLimit3 ['paHnyHOe 3Ha4YeHne Tapuda 3
223 HighResVolume Pernctp o6bema BbICOKOro pa3peLueHns Ans NoBepKu
155 HighResEnergy PerncTp aHeprum BbICOKOro paspeLleHns Ans noBepku
98 LogDaySetUp [ata otyeTa (gata CHMTbIBAHWUS OAHHbIX)
146 AvrTemp1(y) CpegHee 3Hay. T1 3a TeKyLumi rog
147 AvrTemp2(y) CpegHee 3Hay. T2 3a TeKyLumi rog
149 AvrTemp1(y) Cpeptee 3Hay. T1 3a TekyLumii mecsil,.
150 AvrTemp2(y) CpegHee 3Hay. T2 3a TekyLmin Mecsil.
229 AutoIntT1Averrage YcpegHeHHoe 3HaveHve T1 3a NocnegHo aBTOMHTErpaLmio
230 AutolntT2Averrage YcpeaHeHHoe 3HavyeHue T2 3a nocneaHo aBTOMHTErpauuio
123 MaxFlow1Date(y) [lata makc. 3HayeHus pacxoga B TeKyLleM rogy
124 MaxFlow1(y) Makc. 3HayeHue B TeKyLleM rogy
125 MinFlow1Date(y) [laTa MVH. 3HaYeHus pacxoa B TeKyLlem rogy
126 MinFlow1(y) MwuH. 3HaYeHVe B TekyLlem rogy
127 MaxPower1Date(y) [laTta Makc. 3Ha4yeHMs MOLLHOCTU B TEKYLLEeM rogy
128 MaxPower1(y) Makc. 3HayeHue B TekyLlueM rogy
129 MinPower1Date(y) [laTta MVH. 3HaYeHMA MOLLHOCTU B TEKYLLEM rogy
130 MinPower1(y) MuH. 3HaYeHVe B TekyLueM rogy
138 MaxFlow1Date(m) [laTa Makc. 3Ha4eHUss MOLLIHOCTM B TeKyLLeM MecsiLie
139 MaxFlow1(m) Makc. 3Hay. B TekyLleM Mecsile
140 MinFlow1Date(m) [laTa MVH. 3HaYeHus 3a TeKyLLIMIN MecsL,
141 MinFlow1(m) MuH. 3Ha4eHVe B TeKyLLleM MecsiLe
142 MaxPower1Date(m) [laTa Makc. 3Ha4YeHMs MOLLHOCTU B TeKyLleM MecsiLe
143 MaxPower1(m) Makc. 3Hay. B TEKyLLeM MecsLe
144 MinPower1Date(m) [laTta MVH. 3HaYeHus 3a TeKyLIMn mecsL,
145 MinPower1(m) MuH. 3HaYeHve B TeKyLleM MecsiLie
152 Mpor. Ne Ne nporpammupoBaHus ABCCC
153 ConfNo1 Ne koHpurypaumm DDDEE
168 ConfNo2 Ne koHdpurypaummn FFGGNPP
1001 SerialNumber CepuiiHbii Ne (yHUKaneH Ans Kaxgoro cyeTymka)
112 MeterNo(high) MpeHTndmkaumoHHbIn Ne 3akadynka (8 umdp cTapLimx pervcTpoB)
1010 MeterNumber(low) MaoeHTndmkaumoHHbIn Ne 3akasuuka (8 umdp Mnaglwnx pernctpos)
114 MeterNo(inputA) Ne cyeTumka, nogkntodeHHoro k VA
104 MeterNo(inputB) Ne cyeTumka, nogknoyeHHoro k VB
1005 MeterType Twun cyeTymka
184 MBusBotDispPriAddr MepBunyHbIV agpec M-Bus
185 MBusBotDispSecAddr BTopuyHbIi agpec M-Bus
154 KoHTponb KoHTponbHas cymma N0

12.1.2 TpoToKOsN AaHHbIX

TennocHabxaroLue opraHMsauum 1 pyrme 3auHTepecoBaHHble B pa3paboTke COOGCTBEHHOIO KOMMYHUKALNOHHOTO
Opansepa npotokorna KMP komnaHum, MOryT 3anpocuTb AeMOHCTpaUUoHHYo nporpammy C# (.net), a Takke
JeTanbHOe onucaHne NPOTOKOMNa Ha aHrfUNCKOM S3bIKE.
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12.2 OnTuyeckas rofioBkKa

Ons nepegayv [aHHbIX 4Yepe3 OMTOMOPT MPUMEHSETCA OMNTMYECKas rofloBka, KOTopasi yCTaHaBnuBaeTCd Ha
nepegHen NaHenu BbIYMCIUTENS HenocpeacTBEHHO Ha IR-Onode, kak MokasaHO Ha PUCYHKE, MPUBEAEHHOM HUXeE.
MoMHMTE, YTO OnTU4Yeckas royioBKka CHabXeHa MarHMTOM, KOTOPbIA MOANEXWUT 3aluMTe MpU HEUCrnoNb30BaHMWM.
Pa3nnyHble TUMbl ONTUYECKMX FONIOBOK NPUBEAEHbI B pa3aene “3anacHble yacTi u npuHaanexHoctn” (CM. pasaen 3.2.1).

12.2.1 3SHeprocbeperawwmm ONTUHECKUN NOPT

[nsa orpaHuyeHuns noTpebaeHns sHeprumn B KOHTYpe MHPPAKPACHbIX AMO0A0B, KOHTYP He paboTaeT MOCTOAHHO.
OH BKJIOYAETCA NPU HAXKaTUKW KHOMKW WM MPU NOCTYNIEHUE 3aMpoca No ONTUYECKOMY MOPTY.
KoHTYp ocTaeTca BKAOUYEHHbIM B TeyeHne 30 MMH. Noc/ie NocNeAHero ceaHca CBA3M WM NOCNEAHEro HaxaTna KHOMKW.
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13 KanubpoBka v noBepkKa

[na npoBeaeHusa kannbpoBKku/NoBepKn MULTICAL® 402 ¢ MUHUMATbHBIMM BpemMsi3aTpaTtamMum, CHETUYMK UMEET PEXUM
noBepku. Mpu HaxoXAeHUn B pexume MOBEPKU Mporpamma BbINOMHSAETCA MPUMeEpHO B 4 pasa ObicTpee, YeM B
HOpManbHOM pexume paboTbl (aHamorMyHO «BbICTPOMY» pexuMy). PYHKUMOHANBHOCTb pexunma MNOBEepKM
pacwunpeHa 1 onvcbiBaeTCsa HUXe.

BHUMAHMWE: B pexume nosepkn cobCTBEHHOE NOTPEBneHne aneKkTposHeprum MULTICAL® 402 BO3pacTaeT BABOE.
[Mpn HopmanbHbIX YCNOBUSX 3KCMyaTauumn, 0gHaKo, CHETYMK HAaXOOUTCH B pexume NnosBepku, Hanpumep, 9 Yacos 3a
5 net, uTo He MMeeT 3HaveHusa ans obliero cpoka cryx6bl 6aTapew.

KannbpoBka BbIMMCNUTENSA MOXET NPOU3BOANTLCA MO0 No MmeToay ABTOMHTErpauum, onucaHHom B Pasgene 13.2.5,
nmbo nNpu NomoLLM NoBepoYHOro obopynosaHms Tun 66-99-372/373 n MO METERTOOL (cm. Pazgen 14).

13.1 MNpucoeanHUTenbHbLIA pa3bem

Pasbem, ucnonb3yembiin 4nsi NOAKITHOYEHUST MOAYNS U MOBEPKM, HAXOOAUTCA Nog NepedHen KpbiLKOW, TO eCTb Nnop,
MOHTaX>XHOW NIIoMOOoN.

[MNoBepka

V3.6 - 1 18 - GND BepxHsas yacTe pazbema ncnonb3yeTtcs ans

v ) nosepkun. O6bLIYHO OHa onflombupoBaHa Ans
T$th|:5ngi ] g :g ] 'IT'Emﬁ_IT npeaoTBpaLleHns HeCaHKUMOHNPOBAHHOMO AoCTyna

VERIFY_CTRL - 4 15-GND
NG - 5 14 - NC
SUPPLY -6 13-GND
COM1_RX -7 12 - COM1_TX HwmxHAsa YacTb pa3bemMa UCnoJb3yeTcd aAnd

11 - PULSE INOUT? npuncoeanHeHnda ogHoro N3 CMeHHbIX Mop,yne|7| K

PULSE_INOUT1 -
ULSE_INOUT1 - 8 MULTICAL® 402 (cm. Pasgen 11). OBbidHO

BAUD_SELECT -9 10 - 10_DEF
- - Heonnomo6upoBaHa.

Ltbipek Ne |HaumeHoBaHue |OnucaHue
1 V3.6 BHyTp. nuTaHne neyaTHon nnatel 3,6 B. CoeanHeHne ¢ +pasbemMa NuTaHus Yepes Avof,
2 TEMP_R1 Temnepatypa o6paTku, BXOA, HanpsixeHns
3 TEMP_R TemnepaTypa ob6paTku, TOKOBbIN BbIXOZ,
4 VERIFY_CTRL YnpaBneHue noBepkon (neranbHbln 3amok). NC/V3.6 = 3akpbiTo; GND = oTKpbITO
5 NC He ucnonbayetcs
6 SUPPLY HanpspkeHne nuTanus, npucoeavHeHne HanpsMyto K +nomntocy pasbema nuTaHns
7 COM1_RX MocnenoBaTtenbHbIV NOPT AaHHbIX — RX cyeTunka
8 PULSE_INOUT1 Bxon umnynecos A/sbixoa CE, B 3aBmucumocTy ot IO_DEF
9 BAUD_SELECT Cenektop ckopoctu B 6ogax. NC/V3.6 = 1200; GND = 4800
10 I0_DEF Onpegenenue Bxogos/BbixogoB. NC/V3.6 = Bxoabl; GND = Bbixoabl
11 PULSE_INOUT2 Bxon umnynbcos B/Bbixoa CV, B 3aBucumocTyn ot IO_DEF
12 COM1_TX MocnenoBatenbHbIN NOPT AaHHbIX — TX cyeTyunka
13 GND 3emna-0B
14 NC He ncnonb3yetcst
15 GND 3emns -0V
16 TEMP_F Temnepatypa nogayu, TOKOBbIN BbIXO4,
17 TEMP_F1 TemnepaTypa nogauu, BXo4 HanpsbKeHnst
18 GND 3emna -0V
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13.2 TecT - peXXum noBepKu

13.2.1 Uwmkn cyeTumkKa

CyeTunk MOXET BbIMOSHATbL ABa Pa3fMYHbIX LMKIa MaMepeHuii: HopmanbHbIN UMK M YCKOPEHHbIN/MOBEPOYHbIN
uUuKn. Lnknbl namepeHun onmcaHbl HwkKe. HopmarnbHbIA unn ObICTPbLIN LMK CKOHUIypMpoBaH npu NMOCTaBke B
COOTBETCTBUM C KOAOM CTpaHbl (NocneaHue 3 cMMBona B HOMepe Tuna).

2s

3s

4s

|

5s

6s

7s — ™
+—TRM
8s +— TB
9s +— FM

|— FB

I I I |
T

10s

11s +

T

T

12s +

[
2

13s +

14s

15s +

-
=

16s —

17s +

18s

-
=

W[NIII\‘III\I

19s
20s
21s +— FM
22s -—VEB

23s +

N

HopmaribHbIl Yyukn (24 ¢)
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FM M3mepeHune pacxoga

™ N3mepeHne TemnepaTtypsbl

TRM M3amepeHne aTanoHHon TeMn-pbl
FB BbluncneHune pacxoga

TB BbluncneHne TemnepaTypbl
VEB Bbly. 06bema n aHeprum

B Bbramncnenve n nHterpaums

Bbicmpsiti/nogepoyHbit YUk (4 ¢)
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Ha pucyHkax Ha npegblgywien crpaHuue kaxgas Oykea 0003HadaeT BbINOMHAEMOE CYETYMKOM [EeNCTBUE.
CokpalleHus pasbAaCcHATCA B HUXKENpmuBeaeHHoON Tabnuue:

CokpalleHue |OnucaHne

FM M3mepeHne pacxoga

™ M3mepeHne Temnepatypsbl

Namepenns gatymkos T1 1 T2.

TRM V3mepeHne TemnepaTypHoOro atanoHa

V3mepeHne Ha BCTPOEHHbIX 3TaNOHHbIX CONPOTUBMAEHMUSIX.

FB BbluncneHune pacxoga

Bbluncnsietca 3HaveHuMe pacxopa, ycpegHeHHoe Ona COXpaHEeHHbIX M3MepeHUn pacxoga co
BpeMeHUN nocrnegHero Bbl4NUCNeHna pacxoaa.

B BbiyncneHve Temnepatypbl

PaccuntbiBatoTcs 3HaveHusa T1 n T2, ncxoasa M3 nocnegHero naMepeHnst Ha BCTPOEHHbIX 3TanOHHbIX
conpoTMBIieHNsiX M patumkax T1 m T2. OQHOBPEMEHHO BbLIMUCIISIETCS 3HAYEHME Pa3HOCTU
Temnepartyp At (T1-T2).

VEB Bbluncrnenne obbema v sHeprum

PaccuntbiBaeTcs 3HauyeHMe obbema, ucxods 13 COXPaHEHHbIX 3HA4YeHUI pacxoda CO BpPEMEHMU
nocrnegHero BblducrieHnss VE no OTHOLWEHWIO K MPOAOSMKUTENBHOCTU nepuoda CO BPEMEHMU
nocnegHero Boluncnexus VE. 31o 3HayeHne obbema MHTErpupyeTca B peructp obbema cueTymKa.

Ha ocHoBe 3HayeHMsi oObeMa BbIMUCAAKTCA 3HaYeHus aHeprmm n At 3a nepuog Co BpPeEMEHU
nocnegHero BoluncneHus VE. 1o 3HauyeHne SQHEPrnn NHTEerpnpyeTca B permctp sHeprum cH4eT4nka.

B Bbluncnenve

PaccuntbiBaloTca 3HadeHus pacxoa, Temnepartypbl, obbemMa u 3JHeprMm B COOTBETCTBUMM C
onncaHnsamu FB, TB n VEB.

13.2.2 Pexumbl paboTbl cueTUMKa

CyeTunk moxeT paboTaTb B TpeX pexumax: HOpMmanbHOM, BbICTPOM M MOBEPKM. B HOpManbHOM pexume CHEeTUMK
onepupyeT HoOpMarnbHbIM LUKNOM (24 c). B «BbicTpoM» pexunme n pexume noBepku (4 C) cyeTynk onepupyet
YCKOPEHHbIM/MOBEPOYHbLIM LIMKITOM.

«BbICTpbI» pexuMm oTnNMYyaeTcs OT pexvma MOBEepKU Tem, YTO B PEeXMMe MOBEpPKM Ha AMCNiee OTKpPbIBaTCH
OONOMHUTENbHbIE MOBEPOYHbIE PEMUCTPbI, @ TaKkke akTUBUpPYeTCs pAa yHKLUMIA, NCMONb3yeMbIX MPY NOBEPKE.

13.2.2.1 BbIOGoOp pexuma

CueTuymnk Npu NocTaBKe CKOHUIypupoBaH B COOTBETCTBUM C KOAOM CTpaHbl (NocnegHve 3 cMMBona B HOMepe Tuna)
Ha cTapT Nnbo B HopMarnbHOM pexume (3 ¢), Nnbo B «BbicTpom» pexume (4 c).

[MloMMMO 3TOro, CHETUYMK MOXHO NPUHYOUTENbHO NepeBeCTn B PEXNM NOBEPKU, OTKIMHOYMB NMUTaHNE N nepe3anyctmue
CHETHUK, yaepKmBada HaxXaTbiMn 00e KHOMKW Ha NULEBOW NaHenu.

CyeTunk ocTaeTcsa B peXnme MOBEPKU, NMOKa NUTaHMe BHOBb He OyaeT OTKMIOYEHO M CYEeTYMK nepesanylieH, nmbo
pPeXuM MOBEpPKN NpeKpallaeTcss aBTOMATUYECKM M CYETYMK BO3BpaLlaeTcs B HOpPMarsibHbI pexum paboTbl Mo
ncrevyeHum 9 yacos.

HaxoxgeHvne cyeTyMka B HOPMarnbHOM pexunme/pexnme noBepku oTobpaxaeTcs MuraHnem 3 To4yek cnpasa Ha
avcnnee, Kak u npu «6eicTpoM» pexnme. OQHOBPEMEHHO BbIBOAMTCA Ha agvcnnen byksa P (cumBon TecT-pexunma) B
KpanHeM neBoM CerMeHTe Ha Aucnnee.
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13.2.3 ToBepoUHbIe perMcTpbl BbICOKOro paspeLlueHus

Korga cyeTunk HaxoauTcs B pexrmMe NoBepKM, ABa NOBEPOYHbIX PErCTPa BbICOKOTO paspeLleHusi oTobpaxatoTcs Ha
avcnnee: perucTp obbema n perucTp sHepruu.

OTn permctpbl paboTaloT 0HOBPEMEHHO C OCHOBHBIMU permcTpamm obbema n aHeprum, ¢ UCMNoNb30BaHUEM TeX Xe
3HayeHu. OgHako eamMHULA N3MEPEHNs B perncTpax BbICOKOro paspelueHns otobpaxaetca B mi[ml] ans o6vema un
10mMBT4[10mWh] gna asHepruu, Torga Kak B OCHOBHbIX PerMcTpax OHa KOH(urypvpyetcda B 3aBUCUMOCTU OT
TMnopasmMepa cyeTymka.

13.2.3.1 OOGHyneHue perncTpoB

Moka cYeTYMK HAXOOUTCS B PEXMME MOBEPKM, HAXaTUeM U YAepXUBAHMEM B TeYeHNe 5-6 cek. 06emx KHOMOK MOXHO
OCYLLECTBUTbL COPOC PErMCTPOB BbICOKOro paspelleHuns. Npu aTom oGHynsoTcs oba perucTpa.

13.2.4 Nmnynbcbl NpyU noBepke
Haxogscb B pexxume NoBEPKU, CHETUYUK BblOAET MMNYIbChl C LEHON, SIBCTBYHOLWEN 13 Tabnuubl B pasgene 13.3.3.

Mmnynbebl BblgaTcsa veped CMeHHbin moayrnb 402-0-11. Bbixogbl MMNynbCOB ranbBaHWYECKN W30NMPOBaHbI OT
cuetymka. (MmnynbCHbIM MHTepdenc Tmn 66-99-109 He MOXeT NCNOMNB30BaTLCA C MULTICAL® 402)

Tun 402- [ oo
[aHHble + 2 Bbixoga umnynbcoB (CE, CV) 11

TexHn4yeckne xapakrepucTukm UmnynbcoB 4yepe3 moaynb 402-0-11
OHeprus: 16-17 O6bem: 18-19

Tun OTtkpbIThI KONnekTop (OB)
OnutenbHOCTb MMNynbca 3,9 mc

Makc. yactoTa Bblga4v MMNynbLCOB 120 Ty

BHelLHee HanpspkeHne 5...30BDC

Cuna Toka 1...10 mA

OcTaTo4Hoe HanpshkeHue Uce ~ 1 B npn 10 mA

Tok yTeyku Ice <1 PA npu 25°C
AnekTpousonsuus 2 kB

Makc. anvHa kabens 5m

LleHa Cwm. Tabnumuy 11
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13.2.4.1 MpumeHeHue UmnynbcHoro TecTepa

MmMnynbcbl 06bema 1 3Heprum BbICOKOTO paspeLleHuss MOXHO NOAKMYMTb K MMnynbcHoMy TecTepy Kamstrup tvn
66-99-279, kak nokasaHo Ha pucyHke. Heobxogumo NOACOeANHNUTL Harpy3o4Hble CONpOTUBMAEHUS, Hanpumep, 33 kQ,
Kak nokasaHo Ha pUCYHKe.

Moaynb BbIxoAa AaHHbIX Tectep Umnynbcos
Twn 402-0-11 Twvn 66-99-279
r————— 7 e

19 e - :

@ cv BKHEI9 (@] + |
18 El1o|@|sic |

I [ |
I |
|

|

|

|

17 El11|o] -
(ZL CE BKHEI9 |@| +
16 ¢ E169 | @ |SIG

|
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90 Kamstrup A/S - TexHnueckoe onucanue - 5512-744_K1_SNG_04.2015



MULTICAL® 402

13.2.5 ABTOMHTerpauus

Llens aBTOMHTErpauum — NpoBEPUTb TOYHOCTb BblMMCIUTENS. [Mpu aBTOMHTErpauuM NOTOK TEMnnoHOCUTENS Yepes
CYETUUK OOMKEH ObITb NEPEKPLIT, YTOBbLI AaTb BO3MOXHOCTb CYMTaTh 3HAYeHUst 06beMa 1 3HEPTUM, BbIYUCTIEHHbIE B
pesynbTaTe aBTOMHTErpaumu, 6e3 Toro, YTOObl CHETYMK 3aTeM MPOAOIKMI HOPMAasibHOE CYMMUpPOBaHWE B
perucTpax.

Mpu aBTOMHTErpauumn 3agaetcsd oObeM U KONMYECTBO MHTErpaunii, Ha KOTOPOE CHETYUK pacnpedenut aToT obbem.
Mpu noctaske MULTICAL® 402 CKOHGUrypupoBaH Ha asTtouHTerpauuio = 100 n, koTopble pacnpegenstoTca Ha 40
MHTEerpaumn.

[MoMMMO 3TOro, MOBEPOYHbIE PEFMCTPbI BbICOKOrO pa3peLleHust OOHYMATCS, Tak YTO Mocrne aBTOMHTErpaumm OHM
OyoyT cogepXaTb TONMbKO pes3ynbTaT CaMOW aBTOMHTErpauuuM, a He CyMMy BCEX [0 3TOr0 MHTErpUPOBAHHbIX
3HaAYEeHUN.

[lo Toro, kak Ha4yaTb aBToOMHTErpauuto, koHTakT VerifyCtrl B MogynbHOro pasbema CoeamHsAIT C 3eMSIEN cYeTYMKa —
CM. PUCYHOK BHU3Y. 3aTEeM HaXMMaloT HWDKHIO KHOMKY U YOEPXKUBAKOT ee B TeyeHne 5-6 ¢, mocne yero Ha gucnnee
saropaetcd OK u wHTerpauusa HaumHaeTcs. [lpu Hadvane aBTOMHTErpaumMmM perucTpbl BbICOKOTO paspeLLeHus
OﬁHyJ‘IFllOTCFl, Toraa Kak nerarnbHble permcTpbl NpoaomKarT p,aaneVlmee HakonneHue.

3atemM cyeTuMK Ha4yMHaeTt MHTEerpnpoBaThb. I'Ipm KaXKkaom MHTEerpaunun uU3MeparTcAad U BbIMUCNAIOTCA 3HaYeHUdA
TemMneparyp, CyMMUPYKTCA 3Ha4YE€HUA ob6bema 1 BbIYMCNATCA U CYMMUPYHOTCA 3HA4YEHUNA SHEPTUmn (B COoOoTBETCTBUMN
c 06bemom u pacCYnTaHHbIMU 3HAYEHUAMU TemnepaTypbl).

o000
000

VerifyCtrl—[eJ o] —GND

[eXe]
[e o]
[eXe]
00

Mocne aBTOMHTErpaLum Bce PErucTpbl o6bemMa 1 aHeprum — BKIoYas NoBepoYHble PErvcTPbl BbICOKOTO paspelleHust
— NpubaBnsAloT 3HAYEHWs!, BbIMUCMEHHbIE C WCMOMb30BaHWEM 3a4aHHOrO 3HaYeHuss obbema M BbIYUCMEHHbIX
3HayeHun 3Heprun. [MomMMO 3TOro, cpefHee 3HAYeHWe W3MEPEHHbIX B XO4e aBTOMHTErpauuu 3HauyeHui
TemnepaTypbl COXpaHSAOTCA B ABYX NOBEPOYHbIX permctpax Temnepatypsl, T1 cp. n T2 cp.

[ns BblMMCMEHMS TOYHOCTM U OLUIMOKM Nocne aBTOUHTErpauum MoxHo cumntatb permctpbl ¢ RID 223, 155, 229 n 230
— obbema, aHepruun, T1 cpegHee n T2 cpegHee.

Pernctpbl noBepku RID
OHeprus EHighRes 155
Ob6bem VHighRes 223
T1 cpenHee T1averrage_Autolnt 229
T2 cpegHee T2averrage_Autolnt 230
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13.3 UAcnonb3oBaHue pa3nnyHbIX METOAOB UCMbITaHUN
13.3.1 CraTtu4HbIn cTapT/cTon

CratuuHbii (C Hyns) crtapTt/cton npegctaBnsieT cobor MeTod MpPOBEPKM TOYHOCTM JdaTtymka pacxoga. [Ons
BbINOSTHEHUA TeCTa CYETHMK YCTaHaBNUBAKT Ha NPOMNUBHOM CTeHAe. LIMpKynaumio XXMAKOCTU nepekpbiBatoT. 3atemM
Nnpomn3BoaAT cOpPOC PerncTpoB MOBEPKM WM 3amnycKalT UMPKYIAUMIO XUOKOCTM Ha HEKOTOpOEe BpeMsi, M3Mepss
nponveaemMbin obbeM. [locrne Toro, Kak UUPKYMsLUMIO CHOBa MEpPEeKpbIBalOT, CPaBHMBAIOT ITaNlOHHbI OObEM
XNOKOCTU C OOBEMOM, HaKOMMEHHbIM cyeTynkom. OObIMHO Mpu cTaTMYHOM cTapT/cTone TpebyeTcsa nponvBaTh
fonbwnm 06BbEM, YEM MpU CTapT/CTONE Ha NeTy.

13.3.1.1 CraTtuyeckun ctapT/cTon npu cyuthbisadum ¢ aucnnea V' n Q'

Ycnosve: MULTICAL® 402 [OJIDKEH HAXOOMTBLCS B PEXMME MOBEPKMU.

Mpoussogat cbpoc V' n Q' ABOMHBIM HaXXaTMeMm U yaepXaHuem KHOMOK NULEBOW NaHenu B TedeHne 5-6 c. Mpu atom
oBHynsATCH oba perncTpa.

BbibpaHHbIN napameTp o6HOBRSETCS Ha Aucnnee ¢ nHTepsarnom 4 c.

13.3.1.2 Cratunyeckun ctapt/cTon Npyv UCNonb30BaHUN BbIXOA0B MMMYNbCOB

Ycnosue: MULTICAL® 402 nomxeH HaxoauTbes B pexvme NoBepKu.
MMnynbecbl Npu noBepke nony4yarT cnocobom, onucaHHbIM Bbille B Pasgene 13.2.4.
13.3.2 Crapt/cTon Ha nety (c xopna)

«CTapT/CTOFI C xoga» — 3TO cCaMblit LLINPOKO ﬂpMMeHﬂeMbIVI MeTOA WUCMbITaHWA TOYHOCTWU LaTyumka pacxoaa. Ons
BbIMNOJIHEHUA TE€CTa CHETHUK YCTaHaABIIMBAKOT HA NPOJSIMBHOM CTeHOe U nogaepXuBakT I'IpOJ'IVIBaeMbIIZ pacxoad BoAbl
NOCTOAHHbLIM.

HakonneHnem obbema u 3Heprum B MOBEPOYHBIX PErmcTpax BbICOKOTO paspeLleHVs MOXHO YMNpaBnATb 4epes
PULSE_INOUT1 (koHTakT 8) noBepo4HOro pasbema. HakonneHne npomMsBoguTCs TOMbKO MPU YCNOBWMU, YTO KOHTAKT
PULSE_INOUT1 HaxoguTCa B 3aMKHYTOM COCTOSIHUM. Wcnonb3ys 3HA4YeHUs BpeMeHM, B TeYeHWe KOToporo
PULSE_INOUT1 6bIn 3aMKHYT, 1 3Ha4YeHWs 3TarioHHOro o6bEMHOro pacxoga, NponmMBaeMoro Yepes CHETUMK, MOXHO
BbIYUCMUTL TEOPETUYECKUN OBBbEMHbBIN PaCcXon XUOKOCTU U CPaBHUTb €ro ¢ hakTUYECKN HaKOMMEHHbIM CYETYNMKOM
3HaYeHneM.

IMoCKONbKY CHETUYMK BBIYUCIIAET 3HA4YEHMS obbeMa 1 aHeprum Kaxable 4 ¢ (B pexxume nosepku — cMm. Pasgen 13.2.1),
N NOCKONbKY CneayeT BHECTU KOPPEKTUPOBKY BpeMeHU Mexay pOHTOM WU BblYUCIieHUEM Ans (OpOHTOB 3anycka u
OCTaHOBKM, TO MOXET NponTn Ao 4 ¢ nocrne 3ambikaHus koHTakta PULSE_INOUT1 go Tex nop, noka He Oyget
nony4eH peaynbtaT. Kpome Toro, NpoMexyTok Mexay AByMsl (hpOHTaMM HE JOSKEH ObiTb MEHbLUE 4 C.

- >4s —— >4s —
<4s <4s <4s
---— l == ---— I e I f—---
4s  4s 4s  4s 4s 4s

Kak Tonbko PULSE_INOUT1 3amblkaeTcs, permctpbl noBepkn obHynsoTcs. MNocne atoro npongeT He 6onee 4 ¢ oo
MOMEHTa MOSBIEHNA MEPBbIX MOKa3aHWA B MOBEPOYHBLIX PErncrpax, M 3aTeM HakoMneHwe B peructpax oyaer
npoAomKkaTbCs C HOpMarnbHbIM UHTEPBArIOM 4 C.
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B nepBoe 3HayeHune, nosiBuBLLEEeCs B perncrpe nocne 3amblikanna PULSE _INOUT1, cnegyeT BHECTU KOPPEKTUPOBKY
B 3Ha4YeHne 06bema C y4eTOM BPEeMEHM C MOMEHTa 3arnycka 4O HayanbHOW MHTerpauun.

Korga PULSE_INOUT1 pasmblkaeTcs, TO B npeAenax npoMexyTtka B 4 ceKyHAbl CHETYMK Npou3BeaeT NOCMAeAHIo0
WHTErpaumio B MNOBEPOYHbIE PEerncTpbl, MOCMe Yero HakomneHwe B perncrpax npekpawaetcsa. B nocnegHee
3HayeHue, nocTtynawuiee B peructp nocne pasmblikaHua PULSE_INOUT1, crnegyeT BHECTW KOPPEKTMPOBKY B
3HayeHne obbema 1 SHeprum c yHeToM BpeMeHM C MOMEHTa OCTaHOBKM 40 OCTAaHOBKM NocnegHen nHTerpaumu.

B npoporxeHun Bcero Bpemenu, korgja PULSE_INOUT1  octaetcs B pasOMKHYTOM COCTOSIHUMM, 3HaYeHus,
n3MepeHHble 3a nocnegHuin nepuog, korga PULSE_INOUT1 Obin 3aMKHYTOM COCTOSIHUM, OCTalOTCsl B Perncrpax
NMOBEPKMU.

Pernctpbl noBepkn MOXHO cuuTaTb NGO C Aucnnes, nNMbo ¢ MOMOLLbIO MocneAoBaTeNbHOro nopTta nepegayu
AaHHbix, noka PULSE_INOUT1 ocTaeTcsi B pa30MKHYTOM COCTOSIHUN:

Pernctpbl noBepku RID
OHeprus EHighRes 155
Obbem VHighRes 223

13.3.3 LUeHa nMmnynbca B pexxume noBepKu

LleHa nMnynbca Ha Bbixogax MMMYSbCOB 3aBUCUT OT KOHKPETHOrO Tunopasmepa cyeTtyuka. KpoMe LieHbl nMnynbCcoB
ans MULTICAL® 402, Tabnvua cogepXuT Takke 3HayeHus LeHbl MMMyMbCOB Afs Npeabigylmx mogdenen
KOMMaKTHbIX cyeTumkoB Kamstrup, MULTICAL® Compact u MULTICAL® 401.

Tunopasmep (M3/4) OHeprusa (MmnynbebI/KBTY) O6bem (Umnynbebi/JNintp)  Pacxoa npu 120 My (n/yv)
MCC | MC-401 | MC-402 MCC | MC-401 | MC-402 MCC | MC-401 | MC-402 MC-402
- qp 0,6 | gp 0,6 - 1000 1000 - 100 100 4320
gp 0,75 - - 1000 - - 100 - -
gp 1,5 | gp15 | gp1,5 1000 1000 1000 100 100 100 4320
ap 2,5 - ap 2,5 1000 - 1000 100 - 100 4320
- qgp 3,0 - - 500 - - 50 -
- qp 3,5 | gp3,5 - 500 500 - 50 50 8640
- qp 6,0 gp 6,0 - 250 250 - 25 25 17280
- qp 10 gp 10 - 125 125 - 12,5 12,5 34560
- ap 15 gp 15 - 125 125 - 12,5 12,5 34560
Tabnuuya 11
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13.4 BbluucrieHne UCTUHHOIO 3HAYEHUSA IHEepPrun

Mpn TecTMpoBaHUM UM MOBEPKE BbIYUCIIEHHbIE 3HAYEHUS SHEPTUU CPABHMBAKOTCA C «UCTUHHBIMWUY 3HAYEHUSIMMU,
BbluucnsiembiMu no popmyne EN 1434-1:2004 nnn OIML R75:2002.

MporpammHoe obecnedeHne METERTOOL ot Kamstrup cogepXut npurogHbIvi 4nst 3TON LEenu KanbKynaTop:

E
Exit Options About
— Input
Flow pozition Return position
Temparature: 175,000 |2EI,DEIEI T
Preszure: |1 E bar
Yalume: IUJ m3
— Calculations
Flow pozition Return position
Specific volurme: |1 2014 |1 00111 I/kg
Specific enthalpy: |2IZ|5,E|?851 |23,.7"2E!4? whikg
Heat coefficient. |1.04970 [117450 Kwhim3x
Energy: |1 6.27032 |1 8.20478 kKiw'h
| | Unit: kb | Resolution: 5 digits |

McTHHOE 3HaueHune aHeprnn and Hanbonee 4acTo npuMeHAeMbIX TOYEeK NoBepKn BUAHbI N3 Tabnumubi:

o o Mopaua O6paTtka
el T2°C] AT[K] [BT4/0,1 M3] [BT‘-I/O?1 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 BBepeHue

lMporpamma npousBoactBa Kamstrup “METERTOOL HCW” (66-99-724) wcnonb3yeTca Ana  KoHGuUrypaumm
MULTICAL® 402, a Takke [OpyrMx CYETUYMKOB Tenna, OxnaxaeHus 1 Boabl npousBoactea Kamstrup. Mporpamma
MOXEeT Mcrnonb3oBaTbCA AN KOHdurypauun, KanubpoBkM [OaTyMka pacxoga WM TeCTUpPOBaHMSA/MOBEPKU
MULTICAL®402.

14.1.1 CucrtemMHble TpebGoBaHuA

IOna METERTOOL tpebyetca OC Windows XP SP3, Windows 7 Home Premium SP1 unu 6onee no3aHss, a Takke
Windows Internet Explorer 5.01 unu Bbiwwe.

MuHumym: 1 GB RAM PekomeHgyeTtca: 4 GB RAM
10 GB ceoboaHo Ha HD 20 GB cBobogHo Ha HD
PaspelueHune gucnnesa 1366 X 768 1920 x 1080
USB - nopt

YCTaHOBMEHHbIN NPUHTEP

Ona yctaHoBkM M paboTbl ¢ nporpammoli TpebytoTca npaea agMmuHucTpaTtopa PC. lMporpamma gomkHa GbiTb
ycTaHOBIEHa rnog norvHoM rnonb3oBaTernsl, KoTopblii GyaeT ¢ Heli paboTaTs.

14.1.2 WHTepdenc

MoryT ncnonb3oBaTbCa cregytowime nHTepgencHble yCTponcTaa:

lMoBepoyHoe ycTponcTBo TUN  66-99-372  lMoBepka u nonHas/JYacTnyHasa koHdurypauunsa 402-W (Pt500)
MoBepoyHoe ycTporcTBo TN 66-99-373  lMoBepka n nonHas/JyacTnyHasa koHdurypauua 402-T (Pt500)
USB kabenb nporpammup. Tmn 66-99-097  [Ing nonHoro nporpaMmmump. 1 kanmbpoBkn AaTymka pacxoaa
Com kabenb nporpammup. TMn 66-99-108 [Onsa nonHoro nporpammup. 1 KanubpoBku AaTynka pacxoga
OnTtnyeckas ronoska USB tun 66-99-099 [1ns yacTuyHOro nepenporpammMmpoBaHuns

OnTuyeckas ronoska COM nopT, Tun 66-99-102 [nga yacTMYHOro nepenporpaMMmmpoBaHus

USB kabenb 3-x xunbHbii Tun 66-99-098  [Inst 4acTM4HOro nepenporpaMMmpoBaHus Yepes Moayrb

[ns ncnone3oBaHusa obopynoBanns Kamstrup USB Heobxogmmo ycTtaHoBuTE gparvisep USB nepen nogknioveHnem.

14.1.3 YcTaHOBKa
[MpoBepbTE, COOTBETCTBYET NN cUCTEMA TpeboBaHMAM.
3akponTe BCe nporpaMmmbl nepes HavyanoM yCTaHOBKM.

Ckavante nporpammy METERTOOL ¢ Kamstrup FTP-cepBepa v cnegynte MHCTPYKUMSIM B MPOLIECCE YCTaHOBKU
nporpammsi.

B npouecce yctaHoBku nporpamma METERTOOL HCW onpegensiet Hannune USB-gpansepa B cucteme. Ecnn oH
OTCYTCTBYET, nocreayeT BONPOC 0 HEOBXOANUMOCTU ero ycTaHoBUTb. OTBeTbTE «dax.

Korgpa ycraHoBka 3akoH4yeHa, ukoHka "METERTOOL HCW” nosiButca B MeHio ‘Bce nporpammbl’ B pasgene
‘Kamstrup METERTOOL’ (unu B mMeHio “start” gna Windows XP), a Takke Apnblk Ha pabouyem ctone. [Baxabl
KIUKHUTE Ha WKOHKY MUIW SpnbIK ANs 3anycka nporpammei.
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14.2 METERTOOL HCW gnst MULTICAL® 402

14.2.1 3anyck n yctaHOBKa CoegUHEHUA
Ba)kHO 03HaKOMMTLCS C PYHKLMAMU BbIYUCIIMTENSA Nepes Havanom paboT no NporpaMMMpoOBaHUto.

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

MULTICAL® 402 ¢ kaGenem gaHHbIx USB (66-99-097) MULTICAL® 402 ¢ kaGenem gaHHbIx, RS232 (66-99-108)

CyuwiectByeT ABa pexuma paboTbl nporpammbl: BasoBbiit U PacluMpeHHbId pexumbl. B 6a3soBoM pexrme MOXHO
YyCTaHOBWUTL AaTy W BpeMsi B CYETYMKE M NMPOYUTaTb Ero OCHOBHbIE NMapaMeTpbl. B pacluMpeHHOM pexxmme OOCTYMHbI
BCe MapameTpbl cyeTunka. CM. HUXe.

MapameTpbl cHeTUMKa

BasoBbin
M3meHeHne gaTbl U BPEMEHU

MapameTpbl cHeTuMKa

Vi3meHeHne aaTbl 1 BpeMeHu

MoBepka

PaclumpeHHsbiin | Hactpornka mogynsa

MeyaTb 3TUKETKM

MeyaTb cepTumkaToB

Kanubposka gatunka
pacxoga (MC402)
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Mepen 3amnyckoM Mporpammbl MOAKMHYUTE OMTMYECKYH ronoBky k K u ycTaHoBUTE ee Ha OnTomnopT B JIEBOM
HIDKHEM Yry nepeaHen naHenu BblYMCIIUTENS C NaCcTUKOBLIMK WTbipbkaMu-HanpaensowyMmu. OauH pas HaxmuTe
NoBYI0 KHOMKY BbIYUCNNTENS ANA BKMHOYEHUS CBA3W Yepes OMnTonopT.

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

MoAKOHEHNE K cHETHUKY (Pa eHHbI7) WsmeHVTE pexrm

L. [NomecTute QNTUUECKYH TONOEBKY Ha CUHETUWEK

2 Ans MULTICALG 402 HaxmMuTe Mobyro

KHOMNKY F IHKE, HTOOBI AKTUMENPOBATE -
PEXUM CBAIN.

5. HaxmuTe KHOMKY * NoAKNHouUnTE *

?

ABTOHOMHBIA pexam < [lopknoumntb

Mpu yctaHoBke nogkntodeHms METERTOOL HCW nokaxeT usobpaxeHue MULTICAL® 402 ¢ WHopmaumnen o
peBn3nm BCTpoeHHoro MO cueTymka u 1.0.

METERTOOL HCW B =

CueTumk
MULTICAL® 402 (PacwimpeHHbIA) «* MNoaKAouMTe HOBBIA CUETUNK

XapakTEPMCTAKK CUBTUMKA

HacTpoiika pacxofomepa

Cépoc

MULTICAL® 402
MO: Peenana 05.01 (E1)
CRC: 45240

B meHlo B neBow 4actu aucnnes [OCTyNeH psg OnuuMii B 3aBMCMMOCTM OT UCMONb3yeMOro pexuma paboThbl
(BasoBbin/PaclumpeHHbIn).

14.3 Pa6ota c METERTOOL HCW
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14.3.1 KoHdwmrypauusa (basoBbin/PaclumpeHHbIN peXumMbl)

(&) METERTOOL HCW

MULTICAL® 402 (PaclumpeHHbli)

XapaKTepuEcTHKW CUETUMKE
Kondurypauwa
Bpems/pata

Mogynn

MpepycTaH. nok-ua VA/VB
Meuats 3TVKETKM
TecTMpoBaHue
Hacrpoiika Tectepa
Kanu6poska Tecrepa
Ceptnukar

Hacrpoiika pacxoaomepa

Copoc

MULTICAL® 402
¥ lonHoe NporpaMMUpOBaHHe

CepuidHbIi HOMED
Howep atorerra
- I- T I-1 1=

(A) (B)
Koa nporpammel
(DDD) (FH) N (PR)
Koa koHgurypaumm
12 R /A (Vaxc. 0)
s (O
Nepuoj YCpenH. MMWHYT
(MM-n)

Cmena pexama Tenno/Oxn-we €

(Makc. 0)

VIEIERe I SEN 01-01

Koa Tuna
I ||')flk'.ﬂ, AaTuMKa TEMN-pbl
Mozynb
lNvtanne
Jlatumk Temnepatypbl
JlaTumK pacxopa

Koa crpaHl

Koa nporpammet

® 3

Cuetumk Hacrp

«* [oaKNtoumTE HOBBIA CUETUNK

(W) Pt500
(00) No modul

(2) Battery, D-cell

(00) No sensors

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

JlaTunk pacxofa B (4

EfL w3M. 3Heprun | (¢

V1l 416

Koa koH$urypaLum

Kop aucnnen

Twn Tapuda  (00) No Tarif
BxoaA (24) 10Ifimp
Bxoa B (24) 10 l/imp
Yreuka (0) Disabled

CunTebiBaHME cueTuUMKa MNporpamMmupoBsaTts

Boixoa Cu D (95) 32 msek.

KoHdurypaumto MULTICAL® 402 MOXHO cuuTaTb M3 npubopa. lporpamma oGBACHAET GONBLUMHCTBO KOAOB
KOHcpurypauum (cm. TekcT B "kombo-6nokax”), fanbHenwmne noapobHOCTU MOXHO BbISICHUTb B COOTBETCTBYHOLLUX
naparpadax TeXHUYECKOro OnncaHus.

MmeeTca aBa pexvma nporpammMmupoBaHus - "HactuyHoe nporpammmnpoBaHme” n "[onHoe nporpammupoBaHume”.

"HactTu4yHoe nporpaMmmupoBaHue” He MO3BOMseT U3MEHWUTb KOAbl, BAUSIOLIME HA METPOMOrvio npu BblYUCNEHUN
3Hepruu, To ectb Kog Tuna u Kopg MNMporpammel.

B pexume "TlonHOro nporpaMmmmpoBaHus” BO3MOXHO M3MEHUTL BCe napameTpbl. [lporpammunpoBaHMe BO3MOXHO
TONbKO NPW UCMONb30BaHUKN kabenen aaHHbIX 66-99-097 unu 66-99-108, Nnnbo noBepo4vHoro kabens 66-99-372 nnu
66-99-373, npn 3TOM BCKpbIBaeTCsl 3aBoAckasi/moBepodHas nnomba. lMepea nporpaMMmpoBaHMEM HeobGXOAMMO
Takke 03HAaKOMUTLCS C NpoLeaypamMmn TECTUPOBAHUS U MOBEPKN.

N3MeHUTb CcepuitHbIi Homep NpMBopa HEBO3MOXHO — 3TO YHUKaNbHbI MAEHTUdKKaTOp Npubopa Npy NPOM3BOACTBE.

"Mepexon Ha yyeT Tennot/OxnaxaeHne” MOXHO OTKIIOUYNUTL B 3aBUCUMOCTM OT TMMNa nporpaMmmmupyemoro npnéopa.

YacTtuyHoe/lMonHoe
nporpammupoBaHune
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(PaciumpeHHBbI)

franka MULTICAL® 402
I [oAHOe NporpaMMMpoEaHie

CepuHHbI HoMep 6074406

Hones<orrrs T
conrors [ | (N BN N NN N

(A) Cc)
Koz nporpaMme!

(FR) (GG) (N) (PP)

(DDD). E)
— - 1o 1 I 1o |- |
72 [ /A (Makc. 0)
Ed N/A ¥ K]

14.3.2 Bpewms / paTta (basoBbin/PaclumpeHHbI peXxXuMbl)

B 9TOM MEHI0 MOXHO cuMTaTb M HACTPOWUTb BCTPOEHHbIE Yacbl CHETYMKA BPYYHYIO MMM NyTeM nepegayn BpeEMeEHM
MK, Ha koTopom 3anyweH METERTOOL.

14.3.3 Moaynu (PacluMpeHHbIN peXuM)
Mento “Mogynn” ncnonb3yetcs Ansg KoHdUrypauum Moaynen, ycTaHaBnMBaemblX B MOAYIbHLIA OTCEK cYeTyuka .
Cwm. naparpad 11.4 - Mogynw.

14.3.4 MNpepyctaHoBka 3Ha4yeHui VA / VB (PacluMpeHHbIN pexum)

30ecb BBOAATCS 3HAYEHUs! permcTtpoB Ana AOBYX OOMOJNHUTENbHbIX MMNYINbCHbIX BXO4O0B, KyAda MNOAKIKYakoTCA
CYEeTYUKM BOObl N SNEKTPOIHEPIrnn.

14.3.5 MMeuaTtb aTUKeTKM (PacluMpeHHbIN PEXUM)

3aecbk BO3MOXHO pacnedartaTb 3TUKETKY cyeTyumka. [Nepea aTum HeEOOXOAMMO cuuTaTb NapameTpbl KOHUrypaumm
npubopa.

14.3.6 TMoBepka (PaclwMpeHHbIN pexnm)
Cwm. naparpad 14.3 Noeepka ¢ nomouwbto METERTOOL HCW.

14.3.7 NapameTpbl NnoBepo4yHOro obopyaoBaHnsa (PacluMpeHHbIN pexum)
Cwm. naparpad 14.3 Noeepka ¢ nomouwbto METERTOOL HCW.

14.3.8 KanunbpoBka noBepo4Horo o6opyaoBaHusi (PaclumpeHHbIN pexum)

Cwm. naparpadp 14.3 TlMoBepka ¢ nomowbio METERTOOL HCW. Wcnonb3yeTcsi Ansi CMeHbl UMUTUPYEMbIX
Temneparyp npv kannoposke.

14.3.9 CepTtudumkaTt (PaclumpeHHbIN pexum)
3aeck MOXHO pacnevartaTb cepTudmkaTt KanndpoBku.

14.3.10 KanubpoBka paTyuka pacxoga (PacluiMpeHHbIN pexum)
Cm. cekuuio 14 4.
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14.3.11 Copoc (PaclumpeHHbIN pexnm)
Mmeetcs 4 pexuma cbpoca: HopmanbHbii cbpoc, cOpoc apxvBaTopa, NOMHbIA cOpoC M cOpoC crTaTUHecKux
WH(OKOAOB.

HopmanbHbliii copoc: Mpon3BoanTca pesepBHOE CoXpaHeHue OaHHbIX, BbIMUCIUTESNb NepesanyckaeTcsa ¢ 3arpyskoit
napameTpoB Kodourypawuu.

BHumanue! Mpu Takom cBpoce HUKakue perncTpbl He copackiBaloTcs.

Cbpoc apxmBaTopa: ApxvBaTop BblMMCNUTENS cbOpackiBaeTcs, BKOYas rogoOBOW, MOMECSYHbIA, CYTOYHBIA W
YacoBOW apXmBbl, apX1Bbl MHCHOKOAOB U KOHAUrypaLmu.

MonHbI cbpoc: COpackiBatoTCA BCE apXMBHbIE PETUCTPLI U PEMUCTPbI KOMMEPYECKOrO yyeTa.

Cbpoc ctatnyecknx nHdokoaos: Ecnu cuetumk 3anporpammmnpoBaH ansa “Py4Horo copoca MHOKOAOB, CTaTUHECKUI
nHdpokoa ocTaeTcsa Ha aucnnee npubopa 4O MOMeHTa ero copoca.

Mpu aTom apxmB MHOKOAOB He cOpacbiBaeTCs.

14.4 Hactponku METERTOOL HCW

B MeHto “HacTporkn” MOXHO U3MeHUTb criefyloLlme napameTphbi:

BuiBparh Rasik

14.41 WN3MmeHUTb A3bIK
JocTynHbl 6 pasnuyHbIX A3bIKOB MHTEPdENCca NporpamMmmbl:
Oatckuin, Hemeukuin, AHrnunuckun, @paHuysckun wu
Pycckui.

Ot

HacTpoiikn COM - nopTa

14.4.2 Hactpouku COM-nopTa

BoamoxHo Bbibpate COM-MopT  BpyYHyld  BMECTO
aBTOMAaTU4YeCcKoro Belbopa Mo ymMonyaHuto.

COM - NOpT AAn9 aBTOMAT npeaeneHA

Bbixoa

14.4.3 OOGHOBRNEHWe NporpamMmmbli e ey

B 3TOM MeHI0 MOXHO 0GHOBUTb Bepcuto METERTOOL, —
ecnv oHa goctynHa Ha FTP-cepsepe Kamstrup.

Ormenn

OBroBHTS Bazy A

14.4.4 OOGHoBneHue 6a3bl AaHHbIX
B 9TOM MeEH MOXHO O6GHOBUTL 0asy
paHHbix  METERTOOL, ecnn HoBas
Bepcua pgoctynHa Ha  FTP-cepepe
Kamstrup.
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14.4.5 Pe3epBHOe COXpaHeHMUe U BOCCTaHOBNeHue 6a3 AaHHbIX

[aHHble o noBepkKax u HaCTDOIZKM O60pyﬂ.OBaHMﬂ MOXHO COXpPaHUTb N BOCCTaHOBUTbL C
NMOMOLLBIO 3TOr0 MEHH0.

14.4.6 YctaHoBka USB gpanBepa
C nomolubio aTon kHonku USB gpanBep Onst ONTUYECKOW TOSIOBKM MOXHO YCTaHOBUTb

BPYUYHY!O.

14.4.7 KHonka nomolyn

KoHTakT C NOMOLLIbIO 3TOW KHOMKKM 4Aat0TCSA CChINTKM Ha CalT M NoYTOBbLIN Awmnk Kamstrup.
BbixogHomn Jlor 30€ecb MOXHO NMOCMOTPETh NOCHeAHME OENCTBUS, COENaHHbIe B NporpaMmme.

MHCprKLIMﬂ nonb3oBatens Ccbinka Ha MHCTPYKLUMIO NoNb3oBaTena cHeT4nKa Ha cavnte Kamstrup.

14.4.8 O nporpamme

Cnuncok Bepcui 1 Homepa peBuaun nporpammbl METERTOOL, a Takke nognporpamm, BKMo4vask MX TUMOBbIE
HOMepa u Homepa peBn3unin, Ansa Bcero nporpammHoro komnnekca METERTOOL HCW.

14.4.9 Pab6oTa
[Baxabl KMUKHUTE Ha CCbINKY UMK UKOHKY Arsi 3anycka nporpamMmbl.

Haxmute “INogkntounTs” Anst YyCTAHOBKM CBSA3M CO CHETUMKOM.

HaxmuTe “KoHdurypaums” anst Ha4yana pabdoTbl N0 NPOrpaMMMpPOBaHUI0 CHETHMKA.

[B) MeTERTOOL HCW

CuunTante TekyLlyl KOHurypaumio
HaXkaTueMm KHornku "Yutatb cyeTumk’.

EFT-T T I : -

> —- Beeante HeobxoauMble WM3MEHEHWS

3 O : kopoB m HaXmuTe
: MporpammupoBaTb c Lernbto

nepefaTtb UBMEHEHUS B CHETUMK.

;

Ecnu  ucnonb3ayetcs  uHTepdenc
USB, oH OomkeH ObITb MOAKMOYEH
[0 3anycka nporpamMmbl.
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14.5 MNoBepkKa MULTICAL® 402 ¢ nomowbio METERTOOL HCW
14.5.1 OO6wan nHdopmauus

Ons nosepkn MULTICAL® 402 TpebyeTca noBepodHoe obopyaoBaHune 1 nogkntoveHune K MK ansa nepegayn gaHHbIX
nosepku B nporpammy METERTOOLHCW.

14.5.2 ToBepo4yHOe o6opynoBaHue

MoBepoyHoe o0bGoOpyaoBaHue, Hanpumep Tuna 66-99-372, wcnonb3yeTcss AN MOBEPKM  BbIMMCIUTENS
MULTICAL®402. OcyuiecTBnsieTcs noBepka KaHanoB BblYMCNEHUs sHepruii "E1” (66-99-372) n "E3” (66-99-373),
TeCTMpoBaHMe BxodoB obbema "VA” n "VB.

PasHocTb Temnepatyp nMuTuMpyeTca ANnd BXOAOB AaTymkoB TemnepaTyp "T17 n "T2”. lytem aBTomHTErpauuun u
3afjaHns 3TUX Temnepatyp cosgaetcs 6asa OAnd noBepku KaHana BbluMcNeHus 3Heprum (cM. naparpad 13.2.5
ABTOMHTErpaums).

OGopy,qoaaHme npeagHasHa4vyeHo Onda Mcnosfib3oBaHUA B na60paTopMﬂx, npoBoadAlMX NOBEpPKYy U TeCTupoBaHue
TENMOCHETYNKOB, HO MOXET TaKXe NCNoNb30BaTbCA AJ1A TECTUPOBaHUNA paGOTbI CYHETHMKOB MNMpwn 3KcnnyaTaunun.

Mporpamma gns MK "METERTOOL HCW” tun 66-99-724 npepHasHadeHa And KOHUrypauuu, TecTMpoBaHuUs U
MoBEpKM.

MoeepouHoe obopyaosaHne ans MULTICAL® 402 nmeet uHtepdeiic USB (Tun 66-99-098) ¢ cOOTBETCTBYIOLLMM
apariBepoM. [pu ycTtaHoBke ApamBepa UWHTepderica cosgaetca “BupTyanbHbii COM nopT”, oToGpaxaembin
pononHutensHeiM COM noptom B nporpamme METERTOOL HCW. Tak kak BupTyaneHbii COM nopT cywiectByeT
TONbKO TOrAa, Koraa vHTepdenc NOAKIYEH, NoBepoYHOe obopyaoBaHme Jo/mkHO noakmntodartbes K MK go 3anycka
nporpammbl "METERTOOL HCW”.

Kpome Toro, noBepovHoe oGopyaoBaHne NMTaeTcs OT CeTU Yepes npunaraemblii agantep nuTaHus.

C noMoLLbI0 NOBEPOYHOro 0GOPYAOBaHUSA He NOBEPSIOTCS TepMonpeobpasoBaTeny 1 JaTtumnk pacxoaa.

MoBepouHoe o6opyaoOBaHWEe MMeeTCst ABYX PasHblX Bepcuin Ans pasHbix TunoB MULTICAL® 402 u pasHbix
NoBepoYHbIX TOYEK MO TemnepaType.

66-99-372 T14[30] T24[OC] A®3[K]
Cranpapt (EN1434/MID) 80 60 20
Tun 402-W (2-npos. Pt500) 160 20 140
66-99-373 T11[2C] T21[SC] A(?3[K]
CraHngapT (EN1434) 9 17 8
Tun 402-T (2-npos. Pt500) 5 20 15

3a gpyrumu BapmaHTtamm o6opyaoBaHus (TUnbl U NOBEPOYHbIE TOYKM) obpalyanTeck Ha Kamstrup A/S.
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14.5.3 Pab6oTa

lMoBepo4yHoe obopyaoBaHue Tnn 66-99-372 n 66-99-373 BbINONHEHO B CTaHOAPTHOM Kopnyce MULTICAL® u umeet
OaTapeto, CoOeaMHUTENBHYHO KOJOAKY, OCHOBHYK MOBEPOYHYI0 MraTy, MWKPOMPOLECCOP, KOHTPOSibHblE pene u
NPeLM3NOHHbIE PE3NCTOPSI.

CBs3b Mexay NoBepoYHbIM 060pyaoBaHMEM U MULTICAL® 402 npon3BoauTCst Yepe3 16-TM KOHTAKTHbIA TECTOBLIN
pasbem.

Mpu NoBepke AaTyMKK TeMMepaTypbl AOSMKHbLI OTKIHOYATLCS OT KINEMMHOW KONoAku npubopa.

Bo Bpemsi TecTupoBaHus BblUMCUTENb NuTaeTcs oT OaTapen. OcHOBHasi MOBepovHas nraTa nuTaeTcst vepes
npunaraembii ceteBon agantep 12 B DC. Mwukponpoueccop 3anyckaeT aBTOMHTErpauuio, Temnepartypbl
UMUTUPYIOTCH C NMOMOLLBIO BCTPOEHHbLIX MPELU3NOHHBIX Pe3UCTOPOB, NepekrnioyeHne Mexagy HUMU Mpou3BoaATCH
KOHTPOMbHbLIMKU pene No KoMaHAe MUKponpoLieccopa.

Mocne 3aBepLlleHna Tecta KOMMbOTEP CHUTbIBAET BCE PErncTpbl BbIMUCITUTENA U CpaBHMBaAET UX 3HA4YeHuA C
BblYNCNTIEHHBIMWU 3HAYEHNAMMN.

PesynbTatbl KanMbpoBKM B MpOLEHTax ANs KaXOOW TECTOBOW TOYKM MOryT coxpaHsitecss B MK ¢ npuBdAskon k
cepuitHomy Homepy Tectupyemoro MULTICAL® 402 ans pacnedatku cepTudmkaTta Kannbposku.

14.5.4 TMMapameTpbl NOBEPOYHOro o6opyaoBaHUA

Mpn nepsBom nogknovyeHnn METERTOOL HCW k noBepoyHoMy o0OOpyLoOBaHMK HEOOXOAMMO BHECTU psg
KannbpoBOYHbIX NapamMeTpoB B nyHkTe “Verification” meHto "Settings” B nporpamme METERTOOL. KanubpoBoyHble
napameTpbl 3anMcaHbl B 3fIEKTPOHHYHO NaMsiTb MOBEPOYHOro 060pyAoBaHUS (@ Takke npunaralTcs K yCTPOMCTBY B
BMae ceptudukaTa kanubposku). [ns 3aHeceHUst napameTpoB KanubpoBKM M3 MOBEpOYHOro obopyaoBaHus B
nporpammy Bblbepute "Verification” ns meHto "Settings” n Haxxmute "Read”.

MapamepTbl kKanNMBPOBKM TeNepb cuYUTalTCA U 3aHecyTcst B nporpammy METERTOOL HCW.

KannbpoBo4Hble napameTpbl 0b6opydoBaHMs M Te Xe napaMeTpbl B NaMATW Nporpammbl CpaBHUBAKOTCSA OPYr C
OPYrOM Kaxablvi pa3 npv NOAKIMIOYEHNM MOBEPOYHOIO 060pyaoBaHMS A5is TOro, YToObl 06ecnevnTb UX akTyanbHOCTb
B Cry4ae, ecnu napameTpbl Obinv OOHOBMEHbI B MOBEPOYHOM 0OOpyAoBaHMM. ATO MOXET MNPOM3OWNTM Mocre
KannbpoBku noBepoyHoro obopygoBaHusd. OBGHOBNEHNE KanNMBOPOBOYHbIX NMapaMeTpOB NPOU3BOAUTCS U3MEHEHMEM
3TMx napameTpoB B nporpamme METERTOOL v nocnegytolien 3anncetlo napameTpoB B NaMsaTe obopygoBaHus. C
Lenbio UCKIIoUYNTL HernpeaHaMepeHHoOe U3MEHEHNE KarnMBpPOBOYHbLIX NMapaMeTpoB MX 3amnucb 3allyLieHa Napornem,
KOTOpPbIN MOXHO nonyuntb Ha Kamstrup A/S.

[MapameTpbl KanuMbpoBKW BKMNOYalOT B C€ebA JaHHble O TeCTOBbIX TO4Ykax, OOMYCTUMbIX MOrPELUHOCTSX,
HeonpeaeneHHOCTN, TEMMNepAType OKpyXKawLlen cpeabl (PUKCUPOBaHHOE 3HAYEHUE) 1 KONMYECTBE MHTErpauun 3a
oouH TecT. [llocne BBOAa KanMOPOBOYHbLIX MapamMeTpoB MporpaMmMa aBTOMATMYECKM BbIMUCASIET WCTUHHbIV
koacpdpuumeHT k no chopmyne ns EN 1434 n OIML R75:2002.

@ METERTOOL HCW () £

Cuetumk

MULTICAL® 402 (PacwmpexHsin) «* MoaxmounTe HOBBIRA CUETUMK

KA CUETUMER | Tecrep

Cepuittin Howep:

lsfnos 1lsfobp 27Tnop 2-sTobp  3-aTnop  3-5 Tobp

523375 ] e
c . : 15066 _Jazer _Jicea ] =

poiiKa pacXoAoMEpa

PenakTupoBaTh YnTaTh
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14.5.5 TMoBepka
OKHO NOBEPKM OTKPOETCS HaXaTnem KHOMKu “TecTuposaHue”.

METERTOOL HCW!

MULTICAL® 402 (Paciumpenmiii) o MO CURTURE

porpasmu: (TR Crapt Tecmpoeann
OHMIY ALK COMPAHKTE

HaxmuTe Ha "CTapT TecTupoBaHus” o 3anycka Tecta/moBepKu.

Mocne 3aBeplleHWs TecTa Ha Agucnnee oTobpasATcs pesynbTaTbl. Ecnu pesynbTaT npuemnem, HaxmuTe
“CoxpaHutb”. Pesynbrat 3aHecetca B 0a3y faHHbIX C CEpPUMHbIM HOMEPOM BbluMcnuTensa. Bo3amoxHo 3anucaTb
HECKOSbKO pe3ynbTaToB TECTOB OOHOIO M TOrO Xe Bbluncnutens 6e3 nepesanvcu npeablayLumx pesynbTaToB.

14.5.6 CepTtucumkat KanMépoBKU

Ecnn HeobxoamMMo pacnevatatb cepTudUKaT KannbpoBKM C COXpPaHEHHbIMKM pesyrbTaTamMu TecTa, HaXmuTe
“CepTtudoukatr’. PeadynbTat Tecta/MoOBEpPKM MOXHO Jarnee HanTn no CepUnHOMY HOMEpy, Aanee MOXHO HanedartaTb
cepTudumkar.

METERTOOL HCW 5 =

CueTunk
MULTICAL® 402 (PaclumpeHHbIH) « MoAKNOUKTE HOBLIA CUETUMK

XapaKTepHCTUKK CUETUMKA | Cogpath cepTNGMKAT

Mogaynn

Mpeaycran. nok-ua VA/VB

Orkanvbposan go (PRGN B

Mowek

KanuGposka Tecrepa =
o Tvn orvera English
Ceprugunrar levars

HBIA HOMED
6

Hacrpoiika pacxoaomepa
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14.6 KanubpoBka aaTyuka pacxopa
14.6.1 OG6wasn nHdopmauus

Ecnu npu noeepke HeobXoaMMO HACTpOUTb/OTKAnNMOpoBaTb AaTyMK pacxofad, 3TO MOXHO caenatb B MEHH
“Hactpoiika pacxogomepa”. 3Ta yHKUMSA 3aluullieHa naponem, KOTopblid MOXHO nonyuuTb Ha Kamstrup A/S.
Moakniouerve ans cesian MK ¢ MULTICAL® 402 moxet npoun3BoauTbLCA Yepe3 MHTepENCHbIn Kabenb (CM. HMKe)
Unun noBepo4vHoe obopyaoBaHume.

14.6.2 WUHTepdenc
MoxHO ncnonb3oBaTth crnegyoLime nHTepdenco!:

Tvn 66-99-108 Sub 9 pasvem gna Com nopta MK 1 10-KOHTaKTHLIN pasbeM Ans cyeTymKa
T™n 66-99-097 USB pasbeMm ang MK 1 10-koHTaKTHbIN pa3beM Ang cyeTymka

BHumaHnue! TMpu nogknioveHun mHTepdpenca Hapyliaetcss 3aBoAckasi/moBepoyvHas nrnomba cuyetyumka. loatomy
nocne kanubpoBkM [OSKHa ObITb MpoBefeHa NoBepka U MIoMOMpoBaHWe (B COOTBETCTBUM C HaLMOHAIbHLIMU
npasunamm NpoBeaeHns MOBEPKN).

14.6.3 TlpumeHeHue

Mepen kanMOpoBKOWM OaTyMka pacxoda Heobxoaumo ybeanTbCsi, UTO OH HOpMarnbHO paboTaeT Ha MNPOSIMBHOM
CTeHae, Ha KOTOPOM OH YCTaHOBIIEH.

Ecnn xapakTepucTuku gaTyMka pacxoga HeobxoduMMo M3MeHWTb Goriee, YeM Ha HECKONbKO MPOLEHTOB, CKopee
BCEro, AaTyuK pacxofa HEUCTNPABEH U B 3TOM Crydae Heo6X0AUMO YCTPaHUTb NMPUYNHY HEUCNPaBHOCTU.

14.6.4 HacTtpoMka gaTyuka pacxoga

OTtkponiTe "HacTtpoiika pacxogomepa’

[2) meTerTOOL HCW

MULTICAL

"YutaTtb U3 cHeTUMKa”:
CuuTbiBaHME XapakTepUCTUK AaTymKka pacxoga

Tpebyemble KoppekTupoBku B AuanasoHax ¢, 0.1xq, u g, MoxHO BBecT B nomnsax “Koppekuus
XapakTepucTukun pacxoga”.

"3anucaTb B cHETUYUK:

3anuncb KOpPPEeKTMPOBOK B NMOAKIMHOYEHHbIN CHETYMK

Mpumep: datymk pacxoga MULTICAL®402 uveet cnegytoLine napameTpbl Npy NoBepKe:
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1% ot qp: +1.1%
10% ot qp: +0.3%
100% ot qp: -0.1%

C uenbto KOPPEKTUPOBKKN NOrpeLlHoOCT BBEeAUTE Ccrneayrlune 3Ha4yeHn4A:

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

KoppekTuposku Gonee, yeM +/-5% He pekoMeHOylTCs, Tak Kak MOryT ObiTb Bbi3BaHbl HEMCMNPABHOCTLIO AAT4YMKa
pacxofa.

MNocne HaCTp0l7IKVI AaT4vyuK pacxoga HeobxoaMmMo TeCTVIpOBaTb/I'IOBepVITb n OHHOMGI/IpOBaTb.

BHumaHue! Heobxogumo cobnogatbe HaunoHanbHble npasusa nposegeHnd noBepKu.
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14.7 LogView MULTICAL® 402

14.7.1 BBopgHble 3amMeyaHUs U yCTaHOBKa
OTHocuTenbHO "BBOAHbIX 3amevaHun”, "VIHTepdenca” n "YctaHoBku” cm. Pasgen 14.1 Beegenvne Kk METERTOOL.
14.7.2 O6wWwme 3amevaHus

”LogView MULTICAL® 402” NPUMEHSIETCA OJ1 CYMTbIBAHUSA JAaHHbLIX apXMBOB, a TaKkke ANA CYNTbIBAHUS TEKYLLMX
nokasaHui c 3ajaBaeMblM MHTepBanoMm. CuYMTaHHble AaHHble MOryT NPUMEHATLCA ANS aHanusa U AUarHoCTUKK
cucTeMbl oTonneHus. [aHHble MOryT ObiTb BbiBeAeHbl B TabnuMyHOM WM rpadmyeckor gopme, Tabnuubl MOXHO
akcnopTtuposaTtb HenocpeacTeeHHO B Windows Office Excel (Ne ansa 3akasa 66-99-713).

O [OCTYNHbIX apXMBHbIX AaHHbIX cM. Pasgen 7.10 ApxuBbl.

{€] LogView MULTICAL® 402
14'7'3 ”File” = ¢aﬁn File | Log  Quick Figure  Window  Help
HacTtpownku 3agaHve HoMepa nocrnegoBaTeNbHOro nopra angd Settings
Mporpamma o6HOBREHUS Eut

BHUMAHUE! T[lomHuTte, yto untepcenc USB cnegyet nogknounts 4O

Exit — Bbixoa 3akpbiBaeTt LogView.

14.7.4 “Log”
BbiGepuTte xenaemyio yHKUMIO U3 BbiNagatoLwero MeHo.
Interval Data (cuumTbiBaHWe AaHHbLIX C MWHTepBarioMm) Mo3BONSET

NPON3BOAMUTbL CHUTLIBAHWUE TEKYLLMX NOKa3aHUN CYETYMKOB MULTICAL® 402, c
MHTEpBanom no Bbibopy oT 1 — 1440 MUHYT N KONMYECTBOM NOBTOPOB CYUTLIBAHMSA MO BbIOopy oT 1 go 9999 pas.

[ns cuntbiBaHMA TeKyLmnx nokasaHWN CYETYUKOB BbI6VIpa}OT NHTEpPBAl 1 1 KonnMyecTBo NOBTOPOB 1. Takum 06pa30M
nony4yaroT CUIOMUHYTHbIE, OOHOBINEHHbIE NOKa3aHus.

Daily Data (OaHHble cyTo4yHoro apxuBa), Monthly Data (OdaHHble )
MecsiuHoro apxuea) u Yearly Data (FogoBoit apxuB) no3sonsioT |OIES LT TR Pty S (=]
cunTbiBaTb BCe apxuBupoBaHHble MULTICAL®402 pgaHHble, ¢ BbIGOPOM Fie | Log | QuickFigure ‘window Help
MHTEepBana n napameTpoB. Interval Data

il
Info Data (JaHHble o c60siX) OaeT BO3MOXHOCTb cuuTaTh 50 c6oes, Day Dats

Monthly Data

3aperucTpmposaHHbix MULTICAL® 402, cunTbiBaHe NPOM3BOAUTCS C AATOI e n
MHdpokoaoM cbosl. o Dot Ltm

14.7.5 ”Quick Figure” — KBuk-uncno [ ]serialNo Refresh|

CuuTbiBaHME MOKa3aHWs PErMcTpoB 3HEPrny B MpoLecce MOBEpPKM M pacyeT COOTBETCTBYHLEro 3HadeHusa Quick
Figure. (€] LogView MULTICAL® 402 [=[ET]

Quick Figure | Window  Help

14.7.6 "Window” — OkHO

MeHio OkHO npedocTaBnsieT BO3MOXHOCTb MEpPeMeLLeHus  Mexay
OTKPbITbIMM B NPOrpaMMe AuanorosbiMyM okHamu (Bokcamm).

14.7.7 ”Help” - CnpaBka

Contact - KoHTakT 3neKkTpoHHbIN agpec Ans perncrpauuu nonb3oBaTtens
LogView, a Takke aAna obpaiyeHnsa oTHocutensHo LogView.

Cuick Figure

Quick Figure

Riegistered Energy

Quick Figure

[ Fead ] [

About — O nporpamme Copgepxut NeNe nporpamm u  Bepcui  Ans
PasnnYHbIX KOMMOHEHTOB yCTaHoBNEHHOW Bepcum M0,

B cBasn c otnpaBkon coobuieHnss o nporpammHoM cboe
LogView cHumok akpaHa "About” npunaraloT K 3neKTPOHHOMY
coobLeHuto.
MHcTpykuma nonb3oBatensa OTkponTe ccbinky MHCTpykumm nons3oBatens | ©
nporpamm METERTOOL- u LogView anga npubopos ydeTa Tenna, oxnaxaeHus,
BOAbI.

Kamstrup

ol o

14.7.8 TMpumeHeHue

MporpamMmMy 3anyckaloT ABOMHLIM LEMYKOM MbILbIO Ha NUKTOorpamMmme unu 3Hadke «LogView MULTICAL® 402» B
MeHto CTapT v BbIOMpaloT xenaemyro pyHKUUIO CHUTBIBAHMS OaHHbIX.

BHUMAHMUE! He 3abyabTe 3agaTb HOMep nocriefoBaTeNlbHOro nopta npy nepBom mncnonb3osaxum MO.
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B kadecTtBe npumepa mucnonssyem ”Daily Data” (JaHHble cyTo4HOro apxmuea):

BbiGop nepuoaa
[aHHbIX, ¢/no:

Bo3MoHble/COXpaHEHHbI
BbibepuTte Read, € BbIUUCIIEHUS:

4TOBbI CUNTaTH /

JaHHblE: \

Bbibop pernctpoB ons
CUYNTBIBAHUS:

[€] LogView MULTICAL® 402
Log

BbluncneHus co
CYMTaHHbLIMMK
nokasaHusiMu:

QuickFigure  Window  Help

Registers
From Heat energy ~ E1

To Conling snergy ~ E3
m3xT1~EB
m3xT2~E9

Fiegisters

padhmk/Tabnuua gaHHbIX
L1 BbIOpaHHbIX PErUCTPOB:

Bbluncnenunsa s
Buae Npadpmka/
Tabnmubl
pacyeTa:

o
a
&
a
o
T
3

Calculste In&

#m

Mocne  cuuTbIBaHMSA ® @ He BblGpaHHble
perncTpsbl OaHHbIX O [ 0:] e CTaHoBATCH
HeaKTUBHbLIMU st I o = (oToBpaxarTca  cepbiM
LBETOM) M UX HEenb3s B Mcrnonb3oBaThb ans

JanbHenwen obpaboTkun/aHanmaa.
Ecrnn enaTtenbHbl RemoveSaoed | [ Remavedl Onsi  cuYnTbIBaHMS BCe
OaHHble, BblIbepute "Select All”, yTO
MapkmpyeT BCE || ot e _Rafrach | napameTpbi.

[Mocne 3aKOHYEHHOro CYWUTLIBAHWS NporpamMmMa aBTOMATMYECKM 3anpalimMBaeT CoOXpaHeHue pJdaHHbiX (Save);
pekoMeHOyeTCsH COXpaHATb BCe pe3yrnbTaThl CHUTbIBAHWUSA ONA aHanusa ux B byaywem unv apxmsauum.

[Onsa cuMTaHHbIX OaHHbIX MOXHO Tenepb BblOpaTb pag dyHkumi. C nomowbto “Calculation” MOXHO BbINONHWTL
HECNOXHbIE pacyeTbl, a BbIBOA AaHHbIX B TabnMyHOM unm rpacmyeckon popme ocyulecTensieTcs BolbopoM "Show
Graph”. Ecnv chopMyrbl pacyeToB XXenaTenbHO COXPaHUTb ANns NpMMeHeHus B Oyayliem, Bbidop "Add to” Bkntount
dopmyny B "Calculated Registers” (BblumMcnsiemble peructpbl).

[lns BbINOMHEHUS HOBOTO CYMTLIBAHMS AaHHbIX Bblibepute "Clear” - ouMCTUTB, NOCNEe Yero MOXHO BblOpaTb HOBBIN
nepuoa n perncTpbi.

MCAO7 Regiter Viewer for Serial Mo 60000009,

Boibop "Selected Registers” B “Graphs” BbiBOUT

BblOpaHHble perncTpbl B BuAe rpaduka/Tabnmubl. TabMNUY [ e i oo crn i -tmd ooma am e 4
MOXHO aKkcnoptuposaTb Hanpsmyto B Windows Office Excel = " A
unu pacnevartarb. = ; e = e
Ons npubnukeHus rpaduka Bbibepute Ha ocsx (+), Ans s ) = s R
yaaneHus (_) - Graph far Serial Ho 60000009, =1
Ctpenka (N—<«) Ha ocax wucnonb3yetcs  Ans = a
MaHeBpUpPOBaHNS B 0briacTu rpadumka. -,
"',‘H',Ef,: ?“ Ill'ssxuubssxssstbaam
HHEEEEREENEEEEEEEER -
: HEEUEREEEENSERERUEY :
HEEEEERRRERRERERRREE
[ ] [ T g T
[Cockng snacy ™ E3 k] vy
[T T * 0 ] (S

Pt ||
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15 CepTtudukaums

15.1 CepTudbmkaThbl yTBEpXaeHUA TUNa cpeacTs N3MepeHumn

MULTICAL® 402 ytBepxaeH kak Tun CU B cootBeTcTBum ¢ TpebosaHuamm MID Ha ocHose prEN 1434-4:2009.

MULTICAL® 402 nmeeT cepTudmkaT yTBEPX/AEHNS TUNa CHETUYMKOB OXNaxaeHns Ha ocHoBaHun PTB K7.2.

15.2 [OupeKkTuBa no nusmeputernibHoOMy o60pyaoBaHUIO

MULTICAL® 402 MOXeT MOCTaBNsTLCA C MApKUPOBKOiA cormacHo MID (2004/22/EC), co crieayiolmmmn HoMepamu
cepTUdUKaToB:

Mogynb B: DK-0200-MI004-013
Moaynb D: DK-0200-MIQA-001
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MULTICAL® 402

Declaration of Conformity

* X % .
Overensstemmelseserklaering

* * Déclaration de conformité
* * Konformitatserklarung
* * Deklaracja Zgodnosci

Declaracion de conformidad

* +* * Declaratie de conformitate
we Kamstrup A/S declare under our sole responsibility that the product(s):
i Industrive]j 28, Stilling erklaerer under eneansvar, at produkt{erne):
NQUS DK-8660 Skanderborg déclarons sous notre responsabilité que le/les produit(s):
H'r Denmark erklaren in alleiniger Verantwortung, dass/die Produkt(e):
NgSOtFOS Tel: +45 89 93 10 00 deklarujemy z pe’n’ odpowiedzialnosci' ée produkt{y):
oi Declaramos, bajo responsabilidad propia que el/los producto
declaram pe proprie raspundere ca produsul/produsele:
Instrument Type Type No.: Classes | Type Approval Ref.:
Heat Meter MULTICAL* 401 66-V and 66-W Cl2/3,M1E1 | DK-0200-M1004-001
Heat Meter MULTICAL® 402 402-V, 402-W, 402-T DK-0200-MI004-013
Heat Meter MULTICAL* 302 302-T Cl2/3,E1,M1,M2 . DK-0200-MI004-031
Temperature PL and DS 65-00-0A/8/C/D M1 DK-0200-MI004-002
Sensors 66-00-0F/G
65-00-0L/M/N/P
66-00-0Q3/4
| 65-56-4 |
Flow Sensor ULTRAFLOW® 65-S/R/T Cl3, M1, EL DK-0200-MI004-003
ap o,q“.gou__maxh_ | |
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, E1/E2 DK-0200-M1004-004
MULTICAL® 601+ 67-E M1, E1/E2 DK-0200-MI004-004
MULTICAL® 602 602-A/B/C/D M1, E1/E2 DK-0200-MI004-020
MULTICAL® 6L2 B6L2-F M1, E1/E2 DK-0200-MI1004-020
SVM S6 S6-A/B/C/D M1, E1/E2 DK-0200-MI004-020
MULTICAL*® 801 67-F/G/K/L | M1, E1/E2 | DK-0200-M1004-009
Flow Sensor ULTRAFLOW® 54/34 65-5/65-3 clz2/3 | DK-0200-MI004-008
qp 0.6...100 m3/h M1, E1/E2
gp 150...1000 m3/h M1/M2, EL/E2
ULTRAFLOW® 54 65-5 M1/M2, E1/E2 DK-0200-MI004-033
Water Meter MULTICAL® 21 021 Cl2, M1, E1/E2 . DK-0200-MI001-015
MULTICAL® 41 66-Z Cl2, M1, E1 DK-0200-M1001-003
MULTICAL® 61 67-Z Cl2,M1,ELB DK-0200-MI001-010
MULTICAL®™ 62 62-Z Cl2,M1,ELB DK-0200-M1001-016
flowlQTM 2101 021 Cl2, M1, E1/E2 DK-0200-M1001-015
flowlQTM 3100 031 Cl2, M1, E1/E2 | DK-0200-M1001-017

are in conformity with the requirements of the following directives:
ef | averensstemmelse med kravere i falgende direktiver

sont conformels) aux exigances de la/des directives:

mit den Anforderungen der Richtlinie{n) kamform ist/sing

#' rgodne z wymaganiami nastépuj'cych dyrektyw

esfson conformes con bos requerimientos de las siguintes directivas

estefsunt in conformitate cu cerintele urmatoarelor directive:

Measuring Instrument Directive 2004/22/EC, Module D Notified Body, Module D Certificate:

EMC Directive 2004/108/EC Force Certification A/S

LVD Directive 2006/95/EC EC Notified Body nr. 0200 /

PE-Directive (Pressure} 97/23/EC, Module A1 Park Alle 345, 2605 Brendby_ —————
R&TTE 1999/5/EC Denmark e L
RoHS Il Directive 2011/65/EU B

Date: 2015/04/09 Sign.:

Lars Bo Hammer

Quality Assurance Manager
S518-050,Rev.: AAL Kamstrup A/S, DKES50 Skanderborg, Denmark
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MULTICAL® 402

16 [lnarHocTUKa

KoHcTpykuma MULTICAL® 402 obecneunBaeT 6GbICTPbIi M MPOCTON MOHTaX, a Takke [OSrOBPEMEHHYI0 W
6e3oTkasHyo paboTy y notpebutenen Tenna.

Ecnv npu aKkcnnyatauuMm cyeTuMka BCE XK€ BO3HMKHYT Mpobrembl, NpvBedeHHas Hwke Tabnuua onpeneneHus
HEeMCrnpPaBHOCTEW NMOMOXKET BaM BbISICHUTb BO3MOXHYIO MPUYMHY.

Mpn HEOBXOANMOCTN PEMOHTA, Mbl PEKOMEHAYEM OIMPAHNYUTBCA TONMBKO CaMOCTOATENBHOM 3aMEHOWN TakMX YacTen
cueTyMka, kak Oartapesi, TepmonpeobpasoBatenu M Moaynu cBaAsuM. B kadecTBe anbTepHaTUBHOrO peLleHus

BO3MOXHa 3aMeHa C4eT4yuKa B c6ope.

OcTtanbHble BUAbl peMoHTa MOryT npon3soanTbes Tonbko Kamstrup A/S.

I'Iepe,u, TEM, KaK OTnpaBUTb CHETYUK B PEMOHT UMM Ha NPOBEPKY, PeKoOMeHOyeTCHd, NOoJib3yACb HM)I(eﬂpMBO,U,MMOﬁ
Tabnuuewn, BbIACHNTb BO3MOXHYIO NPUYNHY BO3SHUKHOBEHUA I'Ip06ﬂeMbIZ

MposiBneHne HencnpaBHOCTU

Bo3amoxHasa npuunHa

Mpeanaraembie oencTBUA

He pabotaeT aucnnen
(nyctoe Tabno)

OcyTtcTBYET NUTaHKe.

3ameHuTte baTapeto unm
NPOBEPbLTE HaMpsKeHWe CeTu. -
Ectb nn 3,6 B DC Ha pasbeme
nuTaHna?

He npoussoautcst HakonneHus
aHeprvn (Hanpumep MBTY) 1
obbema (m3)

CuutanTe kop “INFO” Ha aucnnee.

MpoBepbTe Hanuune c6os, Ha
KOTOpOe yKka3sblBaeT NHAOKOA,.
(Cm. Pasgen 7.8)

Ecnun “INFO” =0 =

MpoBepbTe, COOTBETCTBYET MK
HanpaeneHue NnoToka
TennoHocuTens CTpernke Ha
pacxogomepe

Ecrnm “INFO” =4, 8 unn 12 =

lNpoBepbTe MCNPaBHOCTL
JatumkoB TemnepaTypbl. [Mpu
Hanuuum gedekra npon3seanTe
3aMeHy KOMMMekTa.

MpounsBoauTCca HakonneHune
ob6bema (M3), HO He MpoucxoauTt
HaKOMNMEHWS 3HEPTMKN (Hanpumep
MBTy).

JaTuvkv TemnepaTyphbl B
TpybonpoBogax nogayu u o6paTku
nepenyTaHbl MECTAMMW B CUCTEME
UMK NpY NOAKMI0YEHNUM

YcTtaHoBUTE JaTymku B
COOTBETCTBMM C MaPKUPOBKOW 1
CXeMOW MOHTaxa.

Touka nepeknoyeHns Mexay
pexnmMamMmm namepeHus Tensna u
oxnaxaeHus Ope
CKOHUrypmpoBaHa Ha HU3Koe
3Ha4YeHue

MepekoHurypupyinte 6y, Ha
noaxopgsiiee 3HavyeHve, Unm xe
Kak 0, 180°C, B pesynbTaTte
yero aTa yHKuMsa byaet
OTKIHoYeHa

HekoppekTHoe nokasaHue
TemnepaTypsl

[edekTHbI AaTynk TemnepaTypbl

HenpaBunbHbIN MOHTaX

3amMeHnTe KOMMNEKT OaTUNKOB.

ﬂpOBepre YCTaHOBKY ATHNKOB

3aHMKeHHble NoKasaHns

TeMmnepatypbl Unn CriMlikOM marsnble

3Ha4YeHUst SHeprum (Hanpumep
MBTy)

[noxon KOHTaKT YyBCTBUTEITbHbIX
3JIEMEHTOB C TenJioHoCUTENeEM

PacceunBaHue Tenna

MMnb3bl 4aTYMKOB CIIMLLKOM
KOpOTKME

OﬂyCTI/ITe 0aT4yuKm K camomy OHY
r’mnb3

TennounsonunpymnTte runb3abl

3amMeHuTe Ha rMnb3bl 6onbLLen
OJHBI
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MULTICAL® 402

17 YTunusauus

Kamstrup A/S ceptudpmumposan B cootBetctBum ¢ ISO 14001 n Besge roe BO3MOXHO, B COOTBETCTBUM C
3KOIOMMYECKOW MOMUTUKOW, Mbl MPUMEHSEM MaTepuanbl, KOTopble MOryT ObiTb nepepaboTaHbl 6e3 okasaHus
BPELHOro BO3AENCTBUSA Ha OKpPYXXaloLLyto cpeay.

C aBryctra 2005 r. cyeTumkn TennoBowm 3Heprum Kamstrup umeroT
MapkupoB-ky B cooTBeTcTBUM C gupektmBon 2002/96/ESC un
ctaHgaptom EN 50419.

MapkmpoBka nMmeeT Lenbio MHPOPMMPOBATL O TOM, UYTO CYETHYUKM
TENMOBON 3HEPrMM He [OIDKHbl YTUNU3UPOBATbCA KakK OOblyHble
OTXOAbl.

YTunusauus

Kamstrup A/S npegnaraet, B COOTBETCTBMW C NpeaBapuTeNbHbIM [OTOBOPOM, YTWNM3WpoBaTb OTpaboTaBLuve
cyetunkn MULTICAL® 402 akonornyecku 6esonacHbiM 06pasoM. ITo 6ecnnaTtHo Ans 3akasduka, KOTOpblil, OAHAKo,
onna4ynBaeT nepeBo3ky Ha Kamstrup A/S unmn 6nmxanwimm akkpeaAMTOBaHHbIN Ha YTUIM3aLM0 NMYHKT.

Mepen oTnpaBkow cyeTUMKM pa3bupaloT Ha COCTaBHbIE YACTK, KaK yKa3aHO HWXe, ANns WX pasgenbHoW yTunmsauum
Ha cepTUUUUPOBaAHHBLIX AN 3TUX uenen npegnpuatuax. Hegonyctumo nogeeprate GaTapen MexaHWdecKum
BO3gencTBmaM Nnbo 3akopavmBaTh BbIBOAbI BaTapeun npy TPaHCNoOpTUPOBKE.

HaumeHoBaHue MaTepunansbi PekomeHayembi cnocob

yTnnusauyumm

JIntueBble 6atapen 2 WT. AA JIntnin n Tnonxnopug B 2 wt. AA-

3J1IEMEHTOB!

YTBEPXKOEHHbIN METOS,
yTunusauum nutruesbix 6atapen

okono 2 x 0,7 r nutusa

BcTpoeHHas nutuesas 6atapes D-
3MNemMeHT

Jlutun n tnonxnopma >UN 3090< D- | YTBEpXAEHHBIN MeToq
anemMeHT: okono 4,5 r nutusa yTUNM3auumn NnnuTrueBbix baTapen

M3BneyeHne meTtansnos 13 fioma
neYvyaTHbIX nnat

MeyaTHble nnaTtel MULTICAL® 402 OnokcunammHaTt ¢ MeaHbIM MOKPbITUEM,

HanasiHHble KOMMOHEHTB!
(6e3 XK gncnnes)

YKuakokpuctannuyeckuin aucnnen CTeKno u Xnakme Kpuctansbl YTBEpXAEHHbI cnocob

nepepaboTku XK

Kabenu k pacxogomepy 1 garyvkam Megb ¢ cunukoHoBow 060104KoN MepepaboTka kabenen

Mpo3payHast BEpXHAS KpbILKa Monukap6oHaTt MepepaboTka Unu cxuraHne

nnacrtmacc

Jloxe nevyatHoun nnatsl 1 ABS ¢ ynnoTHeHnsMmn ns MepepaboTka nnu cxuraHve

npucoegnHnTeNlbHoe OCHoOBaHMe

TepmMonnacTtn4eckoro anacromepa

nnacTtmacc

CTeHHoW kpenéx

Monukap6oHaT + 20% creknonnactuka

MepepaboTka nnu cxuraHune
nnacrtMmacc

Koprlyc CYeT4YUuKa

KpenexHasa nnuta

MpeobpasoBaTtens/pednekTopsbl

>84% a-naTyHb/KpacHas natyHb Unu
Hepxasetowas ctanb, apT. Ne 1.408

< 15% cranb (C1 37)

< 1% HepxX. cTanb

MepepaboTka MeTannos

YnakoBka

OKONOrM4ecKkn YMCTbIN KapTOH

MepepaboTka kapToHa

YnakoBka

[NeHonnact

MepepaboTka neHononucT1pona

Bonpockl B OTHOLLEHUM 3KOMNOMUK HarnpaensnTe No crneaytolemy agpecy:
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Kamstrup A/S
Att.: Quality and environmental dept.
Fax.: +45 89931001
info@kamstrup.dk
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18 [JokymeHTauus

JaTtckun 3. AHIN. A3. Hemeuknm s3. | Pycckun a3.
TexHuyeckoe onucaHvne 5512-741 5512-742 5512-743 5512-744
Bpolutopa 5810-724 5810-725 5810-726 5810-731
PykoBOACTBO MO MOHTaXy M SKCMfyaTauum 5512-771 5512-772 5512-773 5512-774
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