BA01225C/53/RU/17.23-00 Products Solutions Services
71630141

2023-08-24

[lericTBUTENIPHO HAUMHASA C BEPCUM
01.09.00

VHCTPYKLINA 110 3KCIUTyaTalun
Liquiline CM442R/CM444R/
CM448R

BTOpMYHEIV M3MepUTESIbHEIM ITIpeobpa3oBaTeslb
(4eTBIpeXITPOBOIHOM, MHOTOKaHAJTBHBIN)
YcTraHOBKa B IKady

ERL "

o

e o™ |

pie—— S—
”
"

|

Y myngne b
"

P
' P
F

3

Endress+Hauser £7.]

People for Process Automation






Liquiline CM442R/CM444R/CM448R CopepxaHue
CopgepxxaHnue
1 06 5TOM JOKYMEHTE . . ... vvvvernnn.. 5 8 Onumy yIIpaBIIEHUS . o o oo evevennn.. 47
1.1 TIpenymIper OEHMA « v v v v v ve e e eeeeeeeeenn 5 81 0030D..iiiiiiiiiiii i 47
1.2  YcnoBHBIE ODO3HAUEHMA « + v v v v v v v evevnnnn 5 8.2  [locTym K MeHI0 yIIpaB/ieHUA Yepes
1.3 CuMBOMBIHATPHOOPE . oo v v viiine e 5 DI(0)3=05092020079117 (0110 (<) 7 QN 48
14 JIOKYMEHTAIMA « ¢ ¢ oo v evennnenennnnnns 6 8.3  BapraHTBI KOHOUIYPAIMM « « v v v v v e e e e e e 49
2 OcHOBHBIE YKa3aHMs 110 TEXHUKeE 9 BBop B akcIIyaTalMio ... ... ovnul . 51
Be30MACHOCTH « v ot v v vt eieeeienennnn 7 9.1 OYHKUMOHANILHASA IPOBEPKA « ¢ ¢ ¢ v v v v vu v 51
2.1 TPeBOBAHUS K MEPCOHANY « - v v v e e eenn e 7 9.2  BwmroueHMe MUTaHUA . . . SRR 51
2.2 HasHAUeHME ........vvuiinnevnnnennnn 7 9.3 Ilomb30BaTeNbCK. HACTPOAKA SKPaHa . . . . . . >2
2.3 TexmuKa 6e30MACHOCTH Ha paboyem mecTe . . . . 8 9.4  OCHOBHBIE HACTPOMKM « « « v e oo e e eeeennnn. 53
2.4  DKcIUIyaTallMOHHAA 0€30MaCHOCTB « v v v v v v\ W . 8
2.5 Be30macHOCTD M3HEIMA « « v v v v v veeeneennns 9 10 OKcmIyaTamMs .....c.oovvvvennnnnnn. 54
IO T S 117 (ad 5 93 (<) Z A 54
3 Ormmmcanme mpubopa . .......evunn... 10 10.2  OOBLIME HACTPOMKM « « « v e v v vvvvaaann e 57
3.1 CraHOAPTHBIATIPUOOD « ¢ v v v v v eenn 10 }82 EOKOBI’Ie BXOIBL « « v veveeeeeeeeeeeeees ;2
3.2 TpUBOP C CEHCOPHBIM MOJTy/EM CBA3U THITA . 1230:40) 1 1) QPN
P 11 10.5 [IBOMYHBIE BXOZBI Y BBIXOZBL « « « e e e e e e e e 84
3.3 HasHAUeHME PHE3M VA IOPTOB « « « v v v e+« ... 12 10.6 [TomormHUTEBHBIE PYHKINM « « @ v e v e e e e e e . 92
34 CXEMAKIEMM vt v vvnnnnneeeennnnnns 13
11 KammbpoBKa..........cooovven... 129
4 IIpuemka 1 upeHTUUKaALUS
179102117 ¢; 14 12 [narHocTMKa ¥ yCTpaHeHue
4.1 TIPHEMEKA « v oo vene e teneeeiee e 14 HEMCIIPABHOCTEM . .. vovvvvvnnnn. 130
4.2 VIDeHTM(UKALUA USHETIUT « « ¢ v e e v e v e e e 14 12.1 YcrpaHeHue HeMCIIpaBHOCTEN 0b1iero
43  OOBEMITOCTABKM & o v v v v v oo onnnneannnns 15 XAPAKTEPA ¢ ¢ v v v e e v e eenaeennennnennn 130
12.2 [ImnarHocTMyecKasd MHQOPMaIus Ha
5 MOHTAM . nennnnnnnnnnnnnnnnnns 16 TIOKA/IbHOM JJACITTEE (OMLMOHATBHO) . . . . . . 131
12.3 11 7
5.1 TpeboBaHMAKMOHTAKY « « ¢ ¢ e e e v v vvvvnnnn 16 qsggingzg_ggz;gggmqecxon MHGpopMALH 131
g% g/lomam M3MEPUTENBHOTO IIpubopa « « v v v v .. %(3)’ 12.4  TIpPOCMOTp MATHOCTHUECKOM MEDOPMATIA
. POBEPKA MOCITIE MOHTAXKA « « v v v v v v v v vnne. HIOCDEIICTEOM IADPOBOM IIHHBI « . . « « . . . . - 131
12.5 Apanranms ouarHoctMdeckou nHpopmanmm 131
6 JneKTpMUYeCcKoe NOAKIIIOYEHNE . . . . . 24 12.6  0630p OMarHOCTMYECKOM MHPOPMALIMH . . . . . 134
6.1 YCIOBUAIOMKITIOUEHNA « ¢ v v v v vvveee e e 24 12.7  HeobpaboranHEle fuarHocTnyeckue
6.2  TTOAKIHOUEHNE U3MEPUTENBHOTO IpUbopa . . . . 24 (oT0]0)11(<) 3 17 - QP 139
6.3 TIOMKITFOUCHME HATUMKOB « « v« e e e v veeee e 28 12.8 Cmmcok nnarnoc:r ..................... 139
6.4  TlomKIrOUeHYe IOTIONTHUTENTbHBIX BXOTOB, 129 2KypHalmCOBBITUM « « v oo vt v v e i e eaean 139
BBIXOZIOB M PEJIE « « v v v eee e eeeeeenenns 32 1210 CUMYTTAIMSA . o oo vttt i i e e e e e e e 143
6.5 HO)Z[KH}OQEHI/IE K mmge PROFIBUS DP mnm 12.11 Vcnerranme npnﬁopa .................. 144
Modbus RS 485 . - v eveeeeee e 36 12.12 Cbpoc M3smepuTenbHOTO Iprbopa « v v v v v . . 146
6.6  KoHduryparys anmnapatHoro obecredesus . . 39 12.13 VHpopManmsa 0 IpUOOPE « v v v v v v v v v e vt 146
6.7  Obecrieuenye TpebyeMONt CTEIIEHM 3alIMTHI . . . 40 12.14 Vicropusa paspabotkn BctpoeHHOro 10 . . . .. 149
6.8  [lpoBepku mocsie MOOKITFOUEHUA « « v v v v v v v o & 41
13 Texnuueckoe obcimyxuBaHue . .. ... 152
7 CucreMHast MHTerpamus .. ......... 42 131 OUMCTKA « ¢ v vvvviiie e e iiiiiieee e 152
7.1 Beb-CepBED . ...ttt 47
7.2 CepBUCHBIA UHTEPMENAC . « v v v v v e eeeennnns 4ty 14 PeMOHT .....ovvtirenrnneennnnnns 154
7.3 CycTEMEI IMPOBEIX IMH . . oo vvvveevnnn e 45 14.1 OBIIMEe VKA3AHUA « « e e e v v eeeeeeeeeeennn 154
14.2 3aNaCHBIE UACTM ¢ v v v vvvve et nnnnnnnns 154
14.3 BO3BPAT « vttt e et eeeee et 154
Endress+Hauser 3



ComepxaHue

Liquiline CM442R/CM444R/CM448R

144 YTIUIIMBAIIAT « v v v v ettt eeaeeeenennnns 154

15 BcnomorarensHoe obopymoBanmne . 155

15.1 BcnomorartensHoe obopyrnoBaHue yis

KOHKPETHBIX YCTPOMCTB & ¢ v ¢ e v v v v e v nnns 155
15.2 AKCeCCYyapBI T CBAZM « v v v v e v v v v v v e ennn 161
15.3 Akxceccyapsl, 06yCIIOBIIEHHBIE TUTIOM

OBDCITYIKMBAHMA « « v e e eeveeeeeeeeeeennn 162
15.4 (CHMCTEeMHBIE KOMIIOHEHTEI « « « v v v v v v e v v e e 163
15.5 TIpoume aKCeCCyaphbl .« v v v v v e vvnneeenn. 164
16 TexHuyeckue maHHBIE ............ 165
161 BXOL . evt ittt et 165
16.2 LindpoBble BXOIBI, TACCUBHBIE « & & v v v vt . 166
16.3 TOKOBBIV BXOM, HACCUMBHBIM « « v v v v v e v nunn. 166
16.4 BBIXOI ot vttt ettt ettt eneneanens 166
16.5 IndpoBbie BEIXOAHBIE CUTHAJIB], TTACCMBHEIE 168
16.6 ToOKOBBIE BBIXOABI, AKTUBHBIE « « v v v v e v w e .. 169
16.7 PenerHBIE BBIXOABL « « v v v v v oo v e noeennenns 169
16.8 [1aHHEBIE TIPOTOKOMA « « « e o ¢ v o e e e v e v onnns 170
16.9 VICTOUHMKSHEDPTMM « ¢ v v v v v v e veeevennnns 173
16.10 Paboune XapaKTEPUCTUEKM « « v o v v v e v e v e e 174
16.11 OKPYXKAIOIAT CPEIA « « v v v v v v v e eeeeennn 175
16.12 MexaHndecKass KOHCTPYKIMA « v v v v v v v v oo s 177
AndaBUTHBIN YKa3aTeNb . .............. 179

Endress+Hauser



Liquiline CM442R/CM444R/CM448R

06 sToM [OKyMeHTe
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1 06 sTOoM HOKYyMeHTe

1.1 IIpepynipexgeHus

CTpyKTypa coobuienuit

3HayeHue

Ipuunse! (/m0CIIEeACTBYUA)
TocnencrBust HecobmromeHMA
(ecrm mpumeHMMO)

» KoppekTupyrouye feicTBus

STOT CMMBOJI IpeAynpeXxgaeT 06 oracHo CUTyaLN.
Jomnylienne TaKoi CMTyaLy IpUBeJIeT K Cepbe3HBIM MIIM CMepTeTbHBIM
TpaBMaM.

A OCTOPOXHO

IpuunHe! (/m0CIIEACTBYUA)
[ocrencTBrs HecobTFOme s
(ecrm mpmmeHMMO)

» KoppekTupyroume fgeicTBus

9TOT CMMBOJI ITpeAyIIpeXaaeT ob OracHoOM CUTyalmn.
[onyIieHne TaKo CUTyaly MOXKET IIPUBECTH K Cepbe3HbIM MM
CMEpTeIbHBIM TPaBMaM.

A BHUMAHUE

IpuunHs! (/m0CIIEACTBYUN)
Tlocnencreus HecobromeHMs
(ecrm mpmmeHMMO)

» KoppekTnpyroume fgeicTBus

ITOT CHMMBOJI IIpeAyTIpeXaaeT 06 0IacHOM CUTYalMK.
JomnyLieHne TaKoit CUTyaLy MOXKeT PUBECTH K TpaBMaM JIETKOM MITn
CpefHeN CTeNeHN TSDKeCTH.

YBEOOM/IEHVE

IIpmnunua/curyanysa
[TocnencTeua HecobmofeHna
(ecry mpMeHMMO)

» [leiicTBMe/NIpuMeydaHue

[laHHBIV CMMBOJI ITpeyIIpeXIaeT O CUTyaLuy, CIOCOOHOM IPUBECTY K
TIOBPEXIIEHMIO MaTepyasIbHOIO MMYIecTBa.

1.2 YcnoBHBIe 0003HaUeHNA

CyMBoOI Pacumdposka

a [omnonHuTenbHass MHPOPMALMSA, COBETH
PaspelreHo wm peKoMeHI0BaHO
PeKoMeH[0BaHO

He pa3spelueHo Wiy He peKOMEHJOBaHO
CcbUTKa Ha IOKYMEHTALIMEO 110 Ipubopy
B CcbUIKa Ha CTpaHULy

CcbUTKa Ha PUCYHOK

L= PesymnbTat BEINOIHEHMA ONIpeieJIeHHOV OIlepaLymu
1.3 CumMmBoBI Ha ipubope

(67571:10)) 3HaueHue

AN\ -]

CcpUTKa Ha JOKYMEHTALMIO 110 IIpubopy

He ytunmsupyvite nsgenmd ¢ TakoM MapKMpOBKOM KaK HECOPTMPOBAHHEIE
KOMMYHaJIbHbIe OTXOABL. BMecTo 3Toro Bo3BpalaiTe UX M3TOTOBUTEIIO [JIA
YTWIM3alMy B HaJIeXXallMx YCIIOBUAX.




06 3TOM IOKyMEHTE

Liquiline CM442R/CM444R/CM448R

1.4 HoxymeHTauus

Crenyronye pyKOBOACTBa, KOTOPBIE AOIIONHAT HACTOAIIEe pYKOBOACTBO I10
SKCIUTyaTalyy, MOXKHO ITOJTyYUTh Ha CTpaHuIle u3fenms B VHTepHeTe.
= KpaTkoe pyKOBOZCTBO ITo sKcIutyataumy Liquiline CM44xR, KA01160C
» PyKoBOZCTBO 10 3KcIuTyaTaumm ang Memosens, BA01245C

= OnmcaHye NporpaMMHOro obecriedeHus s BXofoB Memosens

= KanmbpoBska gatunkoB Memosens

» [[MarHOCTVKa, IOMCK M yCTpaHEeHMe HeMUCIIPaBHOCTEN faTuMKa
® PyKOBOZCTBO 1O 3KcIUTyaTaumm and nporokona HART, BAO0486C

= HacTporika 1o MeCTy 1 MHCTPYKUMA 110 ycTaHoBKe i1 HART

= Ommcanne pgpansepa HART
= PexoMeHaLMM 10 CBA3M Yepe3 IMGPOBYIO IIMHY U Beb-cepBep

= HART, SD01187C

= PROFIBUS, SD01188C

= Modbus, SD01189C

= Beb-cepsep, SD01190C

= EtherNet/IP, SD01293C

= PROFINET, SD02490C
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2 OcHOBHBIE YKa3aHMUA 10 TEXHUKE
be3omacHoCcTH
2.1 TpeboBaHus K mepcoHaMy

® YCTaHOBKa, BBOJ] B 3KCIUTyaTalMIo, YIIpaBiIeHMe U TeX0DCITy»KMBaHMe M3MEPUTEIIBHON
CUCTEMBI [JOJDKHBI BBIITOTHATBCA TOJIBKO CIIelMaIbHO 00yUeHHBIM TeXHUYECKUM
[IePCOHAJIOM.

s [lepen BEIIOJIHEHMEM OaHHBIX paboT TeXHMUECKMM MTepCcOHaJl IOJDKeH MOJTyUUTh
COOTBETCTBYIOLEe paspelieHne OT YIIPaBIIAIETr0 IpeAIpUATHEM.

® DJIeKTpMUYecKMe TOAKIUeHNs JO/DKHEI BEITIOIHATECSA TOJIBKO CIIeLMaIMCTaMu-
3JIEKTPOTEXHMKaMM.

» BrinmonHAmMM paboThl TEXHUUECKMI [TepCOHAT IOTDKEH MIpeiBapUTeIbHO
03HAKOMMTBCA C JAHHBIM PYKOBOZCTBOM I10 3KCIUTyaTalluM U ClIeoBaTh BCEM
IIpUBelleHHBIM B HEM YKa3aHMUAM.

» HeycrnpaBHOCTM TOYKM M3MEPEHMS MOTYT MUCIIPABIIATHCA TOJIBKO YIIOJTHOMOYEHHBIM U
CIleLMaIbHO 00yYeHHEIM I1epCOHAJIOM.

PeMoHTHBIe paboThl, He ONMCaHHBIE B JAHHOM PYKOBOZCTBE I10 3KCIUIyaTalluy,
[IOJjIeXKaT BBIIIOJIHEHMIO TOJIBKO CMJTAMY M3TOTOBUTEJIA WM ClIelMaIucTaMm
PETrMOHANIBHOIO TOPTrOBOI'0 IIpe/iCTaBUTENIbCTBA.

2.2 HasHaueHue

2.2.1 Heonacnas cpena

Liquiline CM44xR nipernicraBisieT cob0t MHOTOKAaHAJIBHBIV KOHTPOJUIED, TIPefHa3HAUEHHEIN
ISl TIOQKIFOUeHMA IM(POBBIX IaTYMKOB C TeXHOIoIMel Memosens B 6e30macHbIX
YUIOBMAX OKPYKAFOLLeN Cpelibl.

[Tpubop MOXKeT NPUMEHATLCA B CIIeAYIOMIMK 0b1acTsX.
= [[y1eBasi IPOMBIIUIEHHOCTD

s QapmMalleBTMKa

» BoziocHabxeHue U BOIIOOTBeLeHNe

» XyMydecKast IpOMBIITIEHHOCTD

® JJIeKTPOCTaHLIMU

= [Ipyrye o0bmacTvt IpyMeHEeHWs B IIPOMBIIIIEHHOCTH

2.2.2 OmnacHas cpena

» ObparuTe BHMMaHME Ha MHQOPMAIIMIO B COOTBETCTBYIOIIMX JOKYMEHTAaX, OTHOCSIIYEOCS
K YKa3aHMAM I10 TEXHMKe be3omacHocTy (XA).

2.2.3 Ucnonb3oBaHMe He 0 HA3HAYEHMIO M HEHAJIeXKalllee
WUCIIOJIb30BaHME

YBEAOMJIEHME

XpaHeHMe IpeAMETOB Ha KOpIyce

Mo>keT mpMBeCcTH K KOPOTKOMY 3aMBIKaHWIO WV II0XKapy, BO3MOXXHO IIOBPEXIIeHNe

OT[Ie/IbHBIX KOMIIOHEHTOB IIKada WV IOJIHBI 0TKa3 TOUKM U3MepeHMs.

» Hu B KoeM CJTy4yae He KJIafiuTe CBEPXY Ha KOpIIyC Ipubopa MHCTPYMEHTEI, Kabey,
bymary, efly, eMKOCTH C >KMIKOCTSAMM U T. II.

» Bcerna cobmrofaiiTe TeXHMYECKME HOPMATHMBEI [IJIs1 OIIepaToOpOB, 0COBEHHO B
OTHOLIEHWM TT0XKapHO 6e30TIaCHOCTH (KypeHMe) ¥ MPOAYKTOB TUTAHUS (HATUTKM).

Vcnonb3oBaHue npubopa He 110 Ha3HAYEHWIO NIPefiCTaBIIsAeT yIposy yid be3onacHoCTH
JIFOLeN U BCeM CUCTEMBI M3MePEeHMUA M ITI03TOMY 3allpellaeTcs.
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M3roToBuTeb He HECET OTBETCTBEHHOCTH 3a ITOBPEXIEHNs B pe3yyibTaTe HellpaBUIbHOM
3KCIUTyaTalmm pubopa.

2.2.4  Cpepa yCTaHOBKMU

[Tpmbop 1 cooTBeTCTBYrOLIME HITOKM IIMTaHNUA MOTYT MUCIIOIIb30BaThCSA IIPY HANIPSDKEHUM 24
B nep. Toka, 24 B moct. Toka mimu 100 ... 230 B nep. Toka u cootBeTcTByOT [P20.
KomrioneHTE! pa3paboTaHe! [yIs CTeNleHM 3arpsA3HeHMs 2 U IUIA Cpef ¢ BIaXKHOCTBIO 6e3
obpa3oBaHMA KOHIIeHCaTa. [103TOMY C I1eJIbIO 3alMTEI YCTaHABIMBaWTe KOMIIOHEHTE! B
COOTBETCTBYIOLIEM 3aIUTHOM KOXXyxe. Heobxomymo cobmtonaTh TpeboBaHMs B OTHOLIEHUN
YCIIOBMI OKDY>Karollel cpefibl, YKa3aHHbIe B HACTOSIIEM PYKOBOZICTBE.

2.3 Texnuka besonacHocTM Ha pabouem mecrte

[Torib30BaTe/Ib HECET OTBETCTBEHHOCTD 32 BBIIIOJIHEHME CIIENYIOIIMX TpeboBaHM TEXHUKA
besomnacHoCTH:

® YHCTPYKIMM I10 MOHTaXY

® MeCTHBIe CTAaHZAPTHI M HOPMBI

® [IpaBMJIa B3PBIBO3AIINUTEI

QHEKTPOMHFHMTHaH COBMECTMMOCTb

Ll M3)1€J'H/Ie IIPOBEPEHO Ha 3JIEKTPOMAarHUMTHYH0 COBMECTMMOCTD COTJIaCHO )Z[EI;ICTBYIOLLU/IM
MeXIOYHAapOOHBIM HOpMaM JIA IIPOMBIIIIJIEHHOI'O [IDMMEHEHUSA.

= YKa3aHHas 3JIEKTPOMarHMTHasA COBMeCTMMOCTb obecrieurBaeTcs TOJBKO B TOM ary4dae,
eCJyiM u3jeyme IMOAKIIF0YEHO B COOTBETCTBUM C HaHHBIM DYKOBOLACTBOM I10 3KCIUTyaTallUN.

2.4 JKCIUTyaTalMOHHas1 be3onacHoCTb

Ilepepn BBOJOM B SKCIUTyaTaLMIO TOUKM U3MEpEeHUA:
1. TlpoBepbTe NMpPaBMIIBHOCTE BCEX MOOKITFOUEHUH;

2. Y66}:[I/ITECI:J B OTCYTCTBMM HOBPE)K):LEHI/II‘/'I SJIEKTPUUECKUX Kabernen n COeOMHUTEJIbHBIX
IIIJIaHT' OB,

3. He ncnione3syvite NoBpeXAeHHbBIE U3LE/NA, a TAKKe IPUMUTE MepEI
IIpeOCTOPOXKHOCTH, UTOOBI OHYM He cpaboTaym HellpeJHaMepeHHO;

4. TIpoMapKupyMTe NOBpEXIEeHHbIE U3Llennsa Kak OpaKkoBaHHBIe.

Bo BpeMs SKCIDTyaTalluu:

> HpI/I HEBO3MOXXHOCTHU YCTPAHUTD HEMCIIPABHOCTD!:

CJ1eflyeT IpeKpaTUThb UCII0Ib30BaHME U3LeNNA U IIPUHATL Mephl IIPOTUB €r0
HellpeJHaMepeHHOro cpabaTblBaHMA.

A BHUMAHUE

Ha Bpemst paboT 1o TexHMUYECKOMY 06CITy>KMBaHMIO IPOrPaMMBbI He BBIKITFOYAOTCH.

Bo3MO>XHO TpaBMMpOBaHMe M3-3a BO3[ENCTBUA CPeAbl WM YNUCTALIETO CpeACTBa!

» 3aKpoTe BCe aKTMBHBIE IPOrPAMMBIL.

» TlepeBenuTe npubop B CEPBUCHBIN PEXMM.

» Eom nposepka QyHKLMYM OUMCTKM BBHIIIOJIHAETCA BO BPeMs OUMCTKM, HaJIEHbTe
3aIMTHYIO OLEXY, OUKM M [TepYaTKy MM IPUMUTE IpyTyMe Mephl U obecriedeHns
JIMYHOM 3alUTEL

8 Endress+Hauser
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2.5 be3onacHocTh U3penusa

2.5.1 CoBpemeHHBIe TpeboBaHUs

M3penne paspaboTaHo B COOTBETCTBMM C COBpEMEHHBIMM TpeboBaHMAMM 110 He30TIaCHOCTH,
TMIPOIJIO MUCIIBITAHUA U IIOCTaBIIAETCA € 3aBofa B 6e30I1acHOM IS SKCIUTyaTalun
cocrossHMM. CobnromeHsl TpeboBaHMA OEMCTBYIOUIMX MeXAYHAPOIHEIX HOPM M CTaHapTOB.

2.5.2 IT-be3omnacHocTh

['apaHTVA Ha YCTPOMCTBO AEMCTBYET TOJIBKO B TOM CJIy4ae, eciiy ero yCTaHOBKa 1
MCIIONb30BaHMe IIPOM3BOIAATCA COIIACHO MHCTPYKLMAM, U3TI0KEHHBIM B PYKOBOZCTBE 110
SKCIUIyaTalyM. YCTPOMCTBO OCHaIeHO MexaHU3MOM obecrieueHns 3allUThl, [I03BOJIA0IINM
He JIOIyCTUTBb BHeCeHMe KaKMx-11bo HellpeflHaMePeHHBIX M3MeHeHM B YCTaHOBKA
YCTPOVACTBA.

Be3onacHoCTh MHQOPMALMOHHBIX TEXHOJIOTMI COOTBETCTBYET ODIETIPUMHATHIM CTaHIapTaM
be3omacHocTM oreparopa 1 pa3paboTaHa C IIeJIbl0 TPefOoCTaBIeHNs JOTIOIIHUTEIIBHON
3alIMTHl YCTPOMCTBA, B TO BpeMs KaK Mepefada JaHHBIX TpMbopa AOJDKHA OCYIIeCTBIAThC
OIlepaTopaMy CaMOCTOSITEIIBHO.



Ommcanme npubopa Liquiline CM442R/CM444R/CM448R

3 Onmcanue npubopa

3.1 CranpapTHbIM IpuboOp

3.1.1 0630p

= T~ m
=, ==l oy

5 ‘ﬂ%’)!%ﬁf@:)t@};m- e R =il

5 3 4

A0039726

1 Ipubop ¢ dononHumenbHbIM 8HeWHUM ducniieem (6e3 npogodku)

1 Yempbipex- unu 60CbMUKaHanbHblil npubop 5 Knemmnasn konodka
2 Modynu pacuiuperus (ONYUOHANLHO) 6 Basoswiii modynb
3 3awuma om nopaxceHus 3NeKMpuiecKum 7 Jlsyxkananvretit npubop
mMoKom, panbwumodynb
4 BrewHuil ducnneil (onyuoHaWibHO) 8 BrewHuil 6ok numanus (monbko ons
CM444R unu CM448R)

10 Endress+Hauser
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3.2 npubop ¢ ceHCOpHBIM MopyiieM cBsi3u Tuma 2DS Ex-i

4

A0045299

2 IIpubop ¢ KOMMYHUKAYUOHHBIM MOdyniem damuukos 2DS Ex-i u onyuoHanbHulll erewtruil ducnneti (6e3

Kabens)
Yembipex- wiu 80CbMUKaHaNbHblll npubop 5 KnemmHas konodka
Pazvedunsiroujuti snemenm (3aparee 6 Bazosptii Modynb (8 ucnonreruu ons
ycmanosenen) 83pblBOONACHBIX 30H COeUHEHUS 0aMUUK08
OeakmusuposaHbt)
3 Hckpobesonachbie coedurenusi 0amuukos 7 Jlsyxxkananvhblii npubop
4 BrewHuil ducnnetl (onyuoHaWibHO) He nokasano na pucynke: sremnull bnok

numanus (CM444R unu CM448R)

Endress+Hauser 11



Onycanne npubopa Liquiline CM442R/CM444R/CM448R

3.3 HasHauyeHue rHesp 1 mopToB
(T 1 Slots
N = BASE2-E [[[2Ds == EL
00 |~ 00O O QO Ports
o e DO 0O
Hol> 118 12
= — E (@]
58] = 2 06
go]j oo | % b@ I
o lle - he
oflelrielii HO
go ! =
i 0o @ z h8 h
. e Al
L

7 Ethemet

0 |

98 97 88 87
98 97 88 87
98 97 88 87

0/4 ... 20 mA

3 HasHnauerue 2ne3d u nopmos annapamnblx modynet

Outlet 1 0K = BXo[pl HA3HAYAIOTCA M3MEPUTENIBHBIM KaHaslaM B
CH1:[1DpH Glass AT 6,95 pH TIOpsIIKE BO3pacTaHusl THE3M U TIOPTOB.
CH2: §:2 TUITS 5000 gn Ot Tpmmep compsvker:
Slot «CH1: 1:1 pH glass» o3HauaeT:
CH3: 5:1 SAC 500.0 1/m .
) kaHan 1 (CH1) aBnsetcs ruesgom 1 (ba3oBoro mopyis) :
CH4: 5:2 Cond i ATC2.62 mSicm TTopt 1 (Bx0K 1), CTEKIISTHHBIN HATUMK pH.
CH5: 6:1 Chlorine 28.33 mg/l = BrIXofel 1 perie 0603HAYAOTCA B COOTBETCTBMM C MX
CHS: 6:2 Redox 251 my (PYHKUMSAMM, HaTIpUMep «TOKOBBINA BBIXOL», U

0TODBpaXKAOTCA C yKa3aHMEM HOMEPOB THe3zia 1 IopTa B
OpsifiKe BO3paCcTaHus

CH 1 Oxygen (am...  32.86 mg/l

CH8: 7:2 Cond ¢ ATC431.4 pSicm

T S T

4 Hasnauenue zne30 u nopmos
ducnnesn

12 Endress+Hauser



Liquiline CM442R/CM444R/CM448R Omnmcanme npubopa

Endress+Hauser

3.4 Cxema KJIeMM

ﬂ YHMKaJIbHOE Ha3BaHMe KIIEMMEI COCTaBIIAETCA U3 CJIEAYIOLMX JIEMEHTOB:
Homep rHe3ma : HOMep mopTa : KieMma

IIpumep HOpMAIBHO Pa30MKHYTOr0 KOHTAKTa pere

[Tpmbop ¢ YeTBIPEMS BXOZAaMM IS IMPPOBLIX AATUMKOB, YETEIPbMS TOKOBBIMM BBIXOIaMM
M YETBIPBMS perie

= OcHoBHOM Momyitb BASE2-E (umeeT 2 Bxoma [yisi IaTUMKOB, 2 TOKOBBIX BBIXO/IA)

= Momyne 2DS (2 Bxopa Iyisi TaTYMKOB)

= Momynb 2A0 (2 TOKOBBIX BBIXO[A)

= Monyib 4R (4 perne)

Slot 1 2 3 4
[%J 2DS [ ZAO[ 4R [
O @) (:b —
% O % O E g [0 ||& E Slot4 Port1 Pin 41
[] O 0o (=0 ||&
(100 I0o i [ h
— ——||0Jo =0 ||
[]O S 0o %?8 ;23 [
[]O e D Q
inks omom || [of | e
= (9] F
_:F @It @]i : = [
[ oo [ |I8® -
. ol [ | o 51
i o o =0 |2 [
I o 0o 1 [
N —

A0039621

5 Co3darue cxembl KOHMAKMHO20 8b1800A HA NPUMepe HOPMAILHO PA30MKHYMO20 KOHMAxKma (ei8od 41)
pene

13



[IpreMKa v uieHTUPUKALNA U3TENUa Liquiline CM442R/CM444R/CM448R

14

4 [IpeMka ¥ uoeHTU(UKALIMS U3LENTHS

4.1 IIpnemka

1. Ybemurech B TOM, UTO yIIAKOBKA He IIOBpeX/EeHa.
L= 06 obHapyXeHHBIX IOBPEXIEHUAX YIIAaKOBKM COODIIMTE TIOCTaBIIMKY.
[o BEIAACHEHMSA NIPUUMH He BEIOpachIBalTe TOBPEXIEHHYIO YIIaKOBKY.
2. YbenmuTech B TOM, UTO COLEPXKMMOE He ITOBPEXIIEHO.
= 06 obHapy»XeHHBIX [TOBPeXAEeHNAX COAEPKMMOI0 CO0bLIMTe OCTaBIIMKY.
[0 BBIACHEHNMA IPMYMH He BbIOpachIBaiTe IOBPeXAeHHbIE U3MeNA.
3. [IpoBepbTe HanmMuMe BCEX COCTABHBIX YacTel 000pyAoBaHMUA.
= (paBHMTe KOMIUIEKTHOCTb C JaHHBIMM 3aKas3a.
4. Tlpnbop cenyeT yriaKkoBBIBATE, YTODEI 3aIMTUTh OT MeXaHUIECKUX BO3LENCTBIIA U
BJIaI¥ BO BpeMs XpaHeHMA Y TPaHCIIOPTUPOBKM.
Y~ Hambonbluyro cTeleHb 3alUThl 0becrieunBaeT OpUTrMHaIbHasA YIIaKOBKa.
YbenyuTecs, 4TO COOIIONAIOTCA NOMIYCTUMBIE YCIIOBUA OKPYXKAIOLLEeN Cpefibl.

B criyyae BO3HMKHOBEHMSI BOIIPOCOB 0bpalanTech K MOCTABLUIMKY WM B IMITEPCKUIL LIEHTP.

4.2 Upentndpmkanms nspennsa

4.2.1 3aBopackaa Tabmuka

3aBopcKasd TabmmMuKa COmepXUT CIIedyIOILYI0 MH(OpMaLMEo 0 ipubope:
= [laHHBIE M3TOTOBUTENIA

= Kop1 3aKa3sa

® PacivpeHHBI KOZ 3aKas3a

s CepuIHBIN HOMED

= Bepcust BcrpoeHHoro [10

= YCJI0BUA OKPYXKarOLleN cpefsl

= BXopHbBIe ¥ BBIXOAHBIE 3HAYEHNA

= KoZlbl akTMBaIU

= [[paBMIia TeXHMKM He301acHOCTY M IpeAyIpexneHns
» CTereHp 3al[UThI

» CpaBuure MH(DOPMALMIO, YKa3aHHYIO Ha 3aBOACKOM TabyMUKe, ¢ JaHHBIMM 3aKas3a.

4.2.2 Upentndmkanus uspenusa

Crpaunna usgenust
www.endress.com/cm442r
www.endress.com/cm4a44r

www.endress.com/cm448r

PacumgpoBka Kopa 3aKasa

Kop 3akasa 1 cepuiHBI HOMep Ipubopa MOXXHO HamlTH:
= Ha 3aB0oJiCKOM Tabmuke
= B TOBapHO-TPaHCIOPTHOM AOKYMeHTalluu

IonyuyeHnne cBemeHuyt ob uspenun

1. [Tlepenttn K www.endress.com.

Endress+Hauser
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Liquiline CM442R/CM444R/CM448R [IpneMKa v nieHTUPUKaLMA U3TENus

2. CrpaHuIia C TIOJIEM ITOMCKA (CMMBOJI JIYIIBI) : BBEAUTE AEMCTBUTEITBHEIA CEPUMHEBIA
HOMeD.

3. Ilomck (CMMBOJI JIyTIEL).
“- Bo BCIUTBIBAIOIIEM OKHE 0TObparkaeTcs crenmduKanms.

4. Haxwmure Br1aaxy «0030p M3menms».

L~ OTKpoeTcd HOBOe OKHO. 3eck He0OX0IMMO BBECTM MH(OpMaLMIO 0 Tipubope,
BKJIIOYasi [IOKYMEHTEI, OTHOCAIIMECS K Tpubopy.

Apnpec usroroBurtens

Endress+Hauser Conducta GmbH+Co. KG
Isenpmrpacce 24

70839 I'epinHren

I'epmanua

4.3 Obbpem mocTtaBKU

B KOMITIIEKT ITOCTaBKM BXOIAT CIIEMYIOIIME 3JIEMEHTEL.

® OxuH (1) MHOTOKAHAJTBHBI KOHTPOJUIEP B 3aKa3aHHOM UCIIOITHEHUM

= OpHa (1) MOHTa)XHAdA IUIacTMHA

» Omws (1) BHELIHMIT AUCIUTEl (eC/v 3aKa3aH B KayecTBe ormm)

® OxuH (1) 650K muTaHusA [yt KperwieHmsa Ha DIN-peliKy B KOMIUTIEKTe ¢ KabeyieM (TOJIBKO
CM444R  CM448R)

® OxuH (1) mevaTHBI 3K3eMIUIAP PYKOBOJICTBA IO SKCIUTyaTalmy 6JI0Ka MUTaHUSA 71
KperuieHus Ha DIN-penky

® OxuH (1) mevaTHBI 3K3eMIUISAP KPAaTKOTO PYKOBOJICTBA IT0 3KCIUTyaTallMy Ha SA3bIKE,
COOTBETCTBYIOIIEM 3aKa3y

= Pa3beMHAIOIIMIA 3JIEMEHT (3apaHee YCTAHOBJIEH Ha IIpMbOpe B UCTIOTHEHUY T
B3PBIBOOTIACHBIX 30H 2DS Ex-i)

= YKa3aHuA [0 TeXHUKe 6e30MacHOCTH [yIsi B3PBIBOOIIACHOM 30HHI (719 Mp1bOpOB B
VICITOJTHEHMY JJIs1 MCITOJTb30BaHMsI BO B3PBIBOOIIACHBIX 30HaxX Tiia 2DS Ex-i)

= KjleMMHasi KOJIOOKa

» [lpy BO3HMKHOBEHMM BOIIPOCOB
obpamaniTech K NOCTaBIIMKY WM B LIEHTP MIPOJaX.

1) BHeLHWI JUCIUIeN MOXKHO BBIOpATh B KaYeCTBE OILMY Yepe3 CTPYKTYPY 3aKasa m3nesmms, nbo 3aKas3aTh B KAUeCTBe aKceccyapa Mo3gHee.

Endress+Hauser 15



MoHTax Liquiline CM442R/CM444R/CM448R

5 MoHTax

5.1 TpeboBauusa K MOHTaXy

5.1.1 Pasmeps1

97 (3.82)
L;L n(3g0gpeooononoon
al DO [ ]
— )
ﬁﬁﬁ@EEﬁE‘ j]
— 2 X
T o ) @
I TIIT ~ ~
T T o)} —
T o fee) e e o
I TIIT
I_ — ]
TS 35
83 (3.27)
/A
é\ %:J:;—
r = 0 = F
o (!
o LA
J\0 o =
P TS 35 S| -
[
99 (3.90)

A0039729

6 Pasmepbt, mm (Oroiimbl)
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Liquiline CM442R/CM444R/CM448R MonTax

Endress+Hauser

205.5 (8.09)
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=gt 11, =1

220 (8.66)

A0039730

7 Pasmepet, mm (Orotimbl)

5.1.2  MounTtax Ha DIN-peliky cornmacao MK 60715

A BHUMAHUE

ITpy nonHo¥ Harpy3ke BO3MOX€EH CHIIbHBIN HarpeB 6JI0Ka NMUTaHMS.

OmacHoctb oxoral

» He mpukacanrecs K 6JI0Ky MUTaHMS IPY SKCIUTyaTaLUMN.

» HeobxoOMmo BEIAEPKUBATh MMHMMAIIBHBIE PACCTOSTHUSA [0 OPYIMX IpUOOPOB.

» Tlocne BEIKTIOUEHYs OJI0Ka MUTaHMA HeOOXOOMMO [OXKIOATBCSA €r0 OCTBIBAHUSA U TOJIBKO
TIOCJIE 3TOTO BKITFOUMUTB I NAJIbHEHIIEN SKCIUTyaTalMu.

A BHIMAHUE

Obpa3soBauue KoHAeHcaTa Ha npubope

Puck ny1st 6e3omacHOCTM 1107Ib30BaTeNsA!

» Tlpubop cooTBeTcTBYeT cTeneny 3ammTel [IP20. OH npefHa3HauYeH TOIBKO 1A Cpef, C
HeKOHZIeHCUPYIOLIEeNCA BIIaron.

» ObecneunBariTe cobIOEHME YKA3aHHBIX YCIOBMI OKPYXKAIOIIEN Cpefbl, HAIIpMMED
IIyTeM MOHT&Xa Ipubopa B COOTBETCTBYIOIEM 3AIMTHOM KOPITyCe.

17



MoHTax

Liquiline CM442R/CM444R/CM448R

18

YBEOOMJIEHUE

HenpaBuibHbIN BapMaHT YCTaHOBKM B mKadgy, He cobimroeHb! TpeboBanmus k

PacCTOSTHMIO.

Bo3MOXXHBI HEMCIIPABHOCTY B pe3yyibTaTe BblJleJIeHNsA Tellla M IIOMeX 0T COCeHMUX

ripubopos!

» He pacrionaraire nipubop HeIloCpeICTBEHHO Hall MUCTOUHUKaMy Teluta. Heobxommumo
cobrnrofiaTh TeXHMYECKMe TpeboBaHWA B OTHOLIEHMM TeMIIepaTyphlL.

» KomMmmoHeHTHI pa3paboTaHbl [T KOHBEKLIMOHHOTO OXJTaXKIeHus1. V3berarnTe
IOBBIIIEHNA TeMIIepaTyphl. YbemuTeck B TOM, YTO OTBEPCTHMA He 3aKpBITHl, HAIIpMMED,
Kaberammu.

» CobrmronarnTte 3ajaHHOE yIasieHne OT MPOYMX IIpMUbOPOB.

> Ousmyecku oTHenuTe pmbop oT peobpasoBaTesiert YaCTOTH U IpUbOpPOB,
paboTaroMX 110 BEICOKMM HaIlpsDKEHMEM.

» PexoMeH[yeTcA ycTaHABIMBATE IIpUbOP B rOpM30HTaJILHOM I0JI0KeHuN. [IpuBeleHHEBIe
IlaHHBIe 00 oIpefiesIeHHBIX YCIIOBUAX OKpY»Karolleil cpelibl M 0COOeHHO TeMIlepaTypax
OKpY>KarolleM cpefibl OTHOCATCA K TOPM30HTaJIbHOMY MOHTaXY.

» Taroxe BO3MOXXEH BepTMKaJIbHBI MOHTaX. OHaKO /A yaepKaHusa npubopa B
Tpebyemom monoxxenuu Ha DIN-peiike HeobX0AVIMO UCIIONIb30BATE IOTIOJTHUTEIIBHBIE
(bUKCHpYIOIIMe 3aXKMMEL.

» PekoMeHIIOBaHHBIN MOHTaX O110Ka utanms aysd npubopoB CM444R 1 CM448R: ceBa
ot npmbopa.

Heobxommmo obecrieunts cobnrofeHne cnenyrommx TpeboBaHNi K MYHMMAaJIBHOMY

PacCTOSTHMIO.

= PaccTossHmsa cOOKy 10 OTHOIIEHMIO K APYTMM IIpMbopaM, BKIIro4as OJI0KM MUTaHus, a
TaKKe 110 OTHOLIEHUIO K CTEHKaM IKada:
MyaMMyM 2.0 MM (0,79 mrovima).

= PaccTossHMe 0 ApYTMX NpMOOPOB, pacronararmmxcs CBEPXY M CHM3Y, a TAKKe ITybnHa
pacronoxeHus mpubopa (o OTHOLIEHMIO K ABEPIe IKada YIIpaBIIeHUs WK IPYTUM
YCTAHOBJIEHHEIM TaM Ipubopam):
MyHMMyM 50 MM (1,97 mroiima).

=

55|

min. 50 (1.97)

= |

%

min. 20 (0.79)

(1.97)

min. 20 (0.79

min. 50

ol
9

A0039735

8 MunumanbHbiil 3a30p 8 Mm (drotimax)
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Liquiline CM442R/CM444R/CM448R MonTax

5.1.3 HacTeHHBI MOHTaXX

83 (3.27) 205.5 (8.09)

< I3 o

o\ N (o)} LN

o N o o

= 4x@45(0.18) N —i 4x@45(0.18) ~

S 28 n
o] oSS §

1o .o

9 Cxema omeepcmuti Ons HACMEHHO20 MOHMAYCA 8 MM (OtoliMax)

5.1.4 MoHTaX BHEILIHEr 0 AUCIUIes

MoHTa)xXHasl IJ1acTMHA TaKKe MCIIOJIb3YETCA B KaUeCTBe mabsoHa JIA CO3OaHMA
OTBGpCTI/If/I. I/Ime}omnec;{ OTMETKM ITI03BOJIAKOT OIIPEAEJINTD II0JIOXKEHNE
BBICBEDJIMBAEMBbIX OTBEpCTI/If/I.

140 (5.51)
105 (4.13) i

4 xmin. @ 8 (0.31)

min. @ 15 (0.59)

140 (5.51)

A0025371
10  MoxmavcHas nnacmuHa Ons gHeulHez2o ducnesi, pasmepbl 8 Mm (drotimax)

a 3awenka
b IlpouzsodcmeerHble 8bleMKU, HE UMEHM 3HAUEHUsl Ol nosib3osamernel

5.1.5 InuHa Kaberst s MOMOJIHUTENIBHOT'O AUCIDIEsT

Iinua mocraensaemoro Kabens gucrutes:
3 ™ (10 ¢yroB)

MakcumansHasi JOMycTMMast IIMHa Kabens aucrorest:
5™ (16,5 gyroB)

Endress+Hauser 19



MoHTax Liquiline CM442R/CM444R/CM448R

5.2 MoHTax usMmepuTenbsHoro npubopa

5.2.1 MonTax Ha DIN-peiike

MoHTa BBEINIONIHAETCA OAMHAKOBEIM 0bpa3oM yid Bcex mpubopos Liquiline. B nanHoM
npuMepe paccMmaTpyusaeTca CM448R.
1. B HacTpoyike 10 3aKa3sy PMKCATOPHI «3aTATMBAIOTCA» AJ1A 3aKperuieHMa DIN-perikn.

OTKpoliTe (PMKCATOPBI, MOTSHYB UX BHU3.
Lo

AL QLU
\ 4 ) 4
2. 3axpenute npubop cBepxy Ha DIN-pejike (a) ¥ 3aTeM HafjaBUTe Ha HETO 10 (hMKCALMU

(b).
Lo

3. CpBuHBTe (bMKCATOPHI BBEPX [0 LIeJTYKa, TeEM CaMbIM 3aKpeIulad ycrpoyicTso Ha DIN-
peyike.
Lo

u’tl

4. Tonpko CM444R u CM448R
AHanornyHeIM 06pa3oM YCTAaHOBUTE BHEITHMI OJTOK MUTaHUSA.

5.2.2 HacTeHHBIN MOHTaX

Kpene)xHble MaTepuabl (BUHTEL, Ar0ber) He BXOOAT B KOMIUIEKT IIOCTAaBKM U
IIOJDKHEI OBIT IIPEIIOCTABIIEHEl 32KAa3UMKOM.

CM444R 1 CM448R: BHetiamit 710K MUTaHMSA MOXHO YCTAHOBUTD TOJIBKO Ha DIN-
pevike.
Vcrone3yiTe 3agHIO0 CTOPOHY KOPITyca, YTODBI HAMETUTb MOHTaXKHBIE OTBEPCTHS.

(» 89 B19)

1. Tlpu HeobxOOMMOCTH, IPOCBEPIIUTE COOTBETCTBYIOIME OTBEPCTHA M BCTABbTE B HUX
nroberm.

2. lIpuKpyTuTe KOpPIyC K CTEHE.

20 Endress+Hauser



Liquiline CM442R/CM444R/CM448R MonTax

5.2.3 MoHTaXX OOIOJIHUTEJIBHOTO0 BHEIIIHEr 0 AU CIUIes

A BHUMAHUE

HEBa‘{MIJ.leHHbIe IIpocCcBepIIEHHbIE MOHTA>XHbI€ OTBEPCTUSA C OCTPBIMM KpasiMU

TpaBMOOHaCHO, BO3MOXXHO IIOBpEXOEeHME Kabesns oucruies!

» O6pe)KbTe M 3a4YNCTUTE BCE OTBEPCTUA. B vacTtHOCTH, y6e,1:[I/ITECb, YTO CpeHee OTBEpPCTHE
pas)ics Kabernsa OUCIIIEA ITPAaBMIIBHO 3a4YMIIEHO.

MoHTax gucIuies: Ha ABepb Kadga

1.
0
[Ipy>xMUTe MOHTaXXHYIO TJIACTMHY CHAPYXM K [iBepU 1IKada yrpasiieHus. Belbepure
TIOJIOXKEHMe, B KOTOPOM JIOJDKEH OBITh YCTaHOBIEH IUCIIIEN.
2.
Hanecnte Bce OTMETKM.
3.

il
j S

[IpoBeauTe nMMHMK, COEOVHUB BCe OTMETKMU.
Y~ Toukamu repecevyeHust JIMHMUIMA OTMEYAIOT IIOJI0XKeHMEe 5 HeobX0mMMBIX
OTBEpPCTUN.

Endress+Hauser 21



MoHTax Liquiline CM442R/CM444R/CM448R

4,
4x@8(0.31)
L
@ 201((0.79)
11 Juamemp cxeadicut 8 mm (dwotimax)
[Tpocepmure orBepetva. > @ 10, B 19
5. —

" Th

Ll
|

A

(O

HpOTHHI/ITe Kabesnb OVCIUIed Yepe3 LEHTPAJIBHOE OTBEPCTHE.

6. BEIKpPYTMB BMHTEI CO 3Be3000pa3HEIM HaKOHeUHUKOM (Torx) mo mocyiemHero mos-
obopora (ITpM 3ToM OHM BCe ellle AOJDKHEI OBITh BCTABJIEHE!), YCTAHOBUTE OVUCIUIEN
CHapY>X! 4epes 4 BHEIIHMX OTBEPCTUA. YOenuTech, UTO pe3uHOBasA paMKa
(ymoTHeHwme, BEIIEJIEHO CMHMM) He TIOBPeXIIeHa M IIPaBWIbHO pa3MelleHa Ha
TIOBEPXHOCTHU OBEPLIEL.

0

0

BeraBbTe Kabenb aucries B pasbeM RJ-45 basosoro bnoka. PazweMm RJ-45 mmeer
MapkupoBKy Display.

22 Endress+Hauser



Liquiline CM442R/CM444R/CM448R MonTax

i

‘oldl =

=

YCTaHOBMUTE MOHTAXKHYIO IUIACTMHY C BHYTPEHHEN CTOPOHBI Ha BUHTHI (@), COABUHBTE
ee Bum3 (b) u 3aTAHMTE BUHTEL (C).

L~ Temnepb OUCIIIEN YCTAHOBJIEH M FOTOB K MCIIONIB30BAHUIO.

v

|

12 YcmarnoeneHHsblil ducnneii

YBEOOMJIEHUE

HexoppekTHbI1 MOHTaX!

Bo3MOXHBIe IOBPEXIEHMA M HEUCIIPABHOCTA

» TIponoxute kabemm Takum 0bpa3oM, YTOOBI OHM He CIaBIMBaJIMCh, HAIIpUMep, IIpK
3aKpBITMM ABepy WKada.

» TlogwitrouanTe Kabesnb OUCIUIES TONBKO K pa3beMy RJ45 ¢ mapkupoBKoit Display Ha
bazoBoM MofyTIe.

5.3 IIpoBepka mociie MOHTaXa

1. Tlocie MOHTaKa MPOBEPBTE Bce MPUOOPEI (KOHTPOJUIep, bIIOK MUTaHWMS, OVUCIUIEN) Ha
Ha/IMuye IOBPEXOEeHUN.

2. TIpoBepbTe CObIIOAEHME YKA3AHHBIX MOHTAXXHBIX PACCTOSTHUIA.

3. YbenmuTech, 4TO Bce (PMKCATOPHI 3alLEJIKHYTHI X UTO KOMIIOHEHTEI HaJleXKHO
3aKperuieHbl Ha DIN-perike.

4. Ybemmrechb B cOOIrOOeHMM IIpefeNIbHBIX 3HAaUeHW paboyel TeMIepatypel npubopa B
MeCTe MOHTaXa.
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SHGKTPI/ILIECKOE MOOKIJIFOUeHne

Liquiline CM442R/CM444R/CM448R
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6 JNeKTpuYecKoe MOAKIII0YeHue

6.1 YcioBust NOOKIIIOYEHHUS

6.1.1 IMocpencreom HART (Hanmpmmep, ¢ momougsio mogema HART u
FieldCare)

w
—

dw 1

A0039620
13 Ilepedaua dannbix no npomokony HART nocpedcmsom modema
1 Modynb npubopa Base2-L, -H unu -E: moxosuiii 8pixod 1 ¢ unmepgpeticom HART

2 Modem HART dnsa nodxmiouenus k I1K, ranpumep Commubox FXA191 (RS232) unu FXA195 V) (USB)
3 Iopmamushbili mepmunan HART

1) BRIKITIFOYEeHHOE TIOJIOXKEHMe BEIKIIFOUATENA (3aMeHAeT Pe3UCTOp)

6.2 [logxmrouyeHMe U3MepUTENBLHOTrO nNpubopa

A OCTOPOXXHO

[Ipubop nmop HanpsHkeHMEM!

HemnpasuibHOE NOAKIII0OUEHME MOXKET IIPMBECTHM K HECUaCTHOMY CJIy4aro, B TOM UMCIIe C

JIeTaJIbHBIM McxodoM!

> JJeKTpudecKoe IIOAKIFUeHMe NOIDKHO OCYIIeCTBIAThCA TOJIBKO CllelyamicTaMm-
3JIeKTPOTEXHMKaMM.

> JJIEeKTPOTEXHMK [IOJDKeH IIpefiIBapMUTeSIbHO 03HAKOMMTbCA C AHHBIM PYKOBOJCTBOM I10
SKCIUTyaTalluM U CJ1eJoBaTh BCeM IIPMBEIeHHBIM B HEM YKa3aHUAM.

» Ilepen npoBepeHyeM paboT 10 MOOKIIOUEHNIO Kaberleil ybeanurech, 4To HM Ha OAVH
Kabeslb He 110[JaHO HaIpsDKeHNe.

YBEAOMJIEHUE

[Ipnbop He ocHalIEH BBIK/IIOYATEJIEM JIEKTPONUTaHMUA!

» Ilonp3oBaTenb JOIDKEH 00eCIIeunTh HalTMUMe 3aIUIIeHHOI0 aBTOMATUYIECKOTO
BEBIKJTFOUATENIA BOIM3YM TOTO MeCTa, B KOTOpPOM CMOHTMPOBaH Ipubop.

» B KauecTBe aBTOMaTMUECKOI'O BBIK/ITFOUATEJIA UCIIOJIb3YeTCA IepeKIiouaTeslb Win
BBIKJTIOUATENIb 3JIEKTPOIIMTaHUA C MAaPKMPOBOYHOM MHPOPMaLMe 0 IPUHAJIEXKHOCTHU K
nipubopy.

» B TOuKe mMUTaHMA UCTOUHMKM IMTaHUA Opmbopa ¢ ceTeBBIM HalpsbKeHMeM 24 B mocT.
TOKa [JOJDKHEI OBITh M30JIMPOBAHEI OT Kabernel, HaXOOAIMXCA 10, HallpsDKeHUEM, €
IIOMOILBIO IBOVIHOV WINM YCUITEHHOW U3OJIALMN.
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Endress+Hauser

6.2.1 KabenpHbIe HAKOHEYHMKA

Bcmashble knemmpl onsa coedureruil Memosens u PROFIBUS/RS485

>

~0

» HaXmuTe OTBEpPTKOIt Ha 3axkum > BCTaBbTe POBOZ 110 yIIopa. » YbepuTe 0TBepTKY (KI1EMMA
(k1eMMa pa30MKHeTCs1). COMKHETCS).

[Tocre mopgkTrOUeHNs1 ybeImuTech B TOM, YTO BCe IPOBOAA Kabesiss HaleXXHO
3aKpeIUleHbl. B 4aCTHOCTM TepMUHMPOBAHHBIE KOHITEI IIPOBOIOB IIOABEPXKEHEI
ocrabieHno IOCaKKHM, eCJIM OHY He OBUIM JOIDKHBIM 00pa3oM, 4O yIIopa, BCTaB/IeHE! B
KJIEMMBL.

Hpoque KOHMAKMHble KJIeMMbl

» HaxXmuTe 0TBepTKOM Ha 3akMM  »  BcraBbTe IpOBOJ [0 yIIopa. » YbepuTe 0TBEpPTKY (KI1EMMaA
(k1eMMa pa30MKHeTCs1). COMKHETCS).
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6.2.2 [TopxmroueHnne ucrouHuka nurauust gisa CM442R

[ — ]
2 1[PK}-85+ E
2 9|GY -86- z
S 2|PKieg5+ gL =
[ | 8°|GY |~86- -
- £
e IrT4l g £
SO —-4) =
[ ] <l #S
—— . +[BN He87[87eH BN| +
5 —|WHoB8(88eHWH| - 5
2 AIGN (1097|9701 GN| A £
& BIYE 98|98 YE| B
L g 31+ &
N sk -"E
a1t
g 32 -

A0039665 A0039625
14  Iodxniouenue 3NeKMPONUMAHUA HA NpUMepe 15  Ionnas anexmpuveckas cxema Ha npumepe
moodynsa BASE2-H unu -L modyna BASE2-H unu -L

H  Bnok numanus om 100 do 230 B nepem. moka
L Bnok numanus 24 B nepem. moka unu 24 B nocm.
moxa

YBEAOMJIEHUE

HemnpaBuiibHOE NOAKITIOUEHNE U HE pa3feNbHasi IPOBOAKa Kabenen

Bo3MOXXHBI TOMeXY B CMTHaJIBHOM Kabesle mim Kabere aucIriesi, HEKOPpeKTHbBIe 3HaUeHUsA

M3MepseMBIX BeJIMUMH WK cbomt aucres!

» He noxcoemuusiiTe 3KpaH Kabens mucries K 3a3emiennto PE (B KIIEMMHOM KOJIOZKE
mpmbopa)!

» [IponoxuTe cMrHaNbHEBIM Kabenb/Kabenb oucmies B Kady yrpaBneHMs OTOENIbHO OT
TOKOIIPOBOZALMX Kabereri.
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Endress+Hauser

6.2.3 IMogxnrouenne ncrounuka nutauusa misas CM444R 1 CM448R

lQL
I 2 1 [PK Fo85+ 2
Z79IGY Log6 - B
g 2|PK e85+ gL 2
] 57°l6Y 86~

Ethernet

Al:grm
aw]

w1+ Service

— (BN He87|87eH BN| + ~
5 | WHI1o8888eHWH| ~ &
55 2 AIGN 1097|9701 GN| A £
1 g & BIYE 1298|980 vE| B3
A E < [
0 £1 31+, &
0 QY _e32-" =
0 0 < 2%:31 +
LI_I—ST} D ..................... s & 321~
Power
L/+ N/- PE B
L/+ N/- @

A0039668 A0039624

16 ITodknrouerue 31eKMpONUMAHUA HA NPUMepe 17 Ilonnas anekmpuveckas cxema Ha npumepe
modynsa BASE2-E mooyna BASE2-E u srewnezo bnoka numanus

(B)

* HaszHnaueHrue Knemm 3asucum om KOHKpemHoeo
bnoxa numanusi. [TodknroueHue Heobxodumo
8bINONTHUMb OONKHCHLIM 06pA30M.

ﬂ [aHHEBIe McrionHeHUs npmubopa [OMyCKaeTCs MCIOMb30BaTh TOMIBKO C IIOCTaBIIsAEMBIM
broxoM mMTaHMA U Kabenem broka muTaHuA. Takke obpatuTe BHMMaHMe Ha
CBelleHud, IIpuBeleHHbIe B PYKOBOACTBE 10 3KCIUIyaTalyy, KOTOpoe IpuiaraeTcsa K
B1OKy muTaHuUA.

YBEOMJIEHME

HenpaBunpHOe MOAKITIOUEHME U He pasfieNibHasi IPOBOAKa Kaberneit

Bo3MO>XHBI IOMEXY B CUIHAJIBHOM Kabelle wm Kabere OucIules, HeKOPPEKTHbIe 3Ha4eHMsI

M3MepseMbIX BeJIMUMH Wi cboit auciuies!

» He momcoemuusiite 3KpaH Kabens mucries K 3a3emiennto PE (B KIIEMMHOM KOJIOZKE
mpmbopa)!

» TlponoxuTe curHaJIbHEINA Kabernb/Kabenb Oucivles B KAy yIpaBieHus OTOEIbHO OT
TOKOIIPOBOJAIMX Kabeseit.
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6.3 ITogxmroueHne HAaTYNKOB

6.3.1 Tunbl JaTYMKOB € IoAAepXKoy nnpoTokona Memosens fis
HEeB3PBIBOOIIACHBIX 30H

Hamuuku c npomoxonom Memosens

Tumbe! JaTYNKOB Kabenp gaTunka HaTunkm
LincpoBble gaTumnky be3 Co BCTaBHBIM ® JTaTumkyu pH
IIOTIOJTHUTEJIBHOTO BCTPOEHHOI'0 | COeIMHEeHUeM U = Natumku OBII
VCTOYHMKA TIUTaHWUSA reperayen = KoMbMHMpOBaHHEIE HATYMKNA
MHIYKTMBHOTO CMrHasla | @ JJaTuMKy KMCIIOpofa (aMIiepoMeTpuyecKue 1
OITHUECKKE)

» JTaTYMKY TIPOBOIMMOCTH C KOHIYKTUBHBIM
M3MepeHMeM IPOBOAMMOCTH
= JTaTymky xy10pa (mesuHpeKIms)

OuKcpoBaHHEIN JaTumKy IPOBOAMMOCTY C MHAYKTMBHBIM
Kabenb M3MepeHyeM IIPOBOAMMOCTH
LndpoBble HaTumKm C OuKCHpoBaHHBIN = JlaTuMKy MyTHOCTA
TIOTIOJIHUTEJIbHBIM BCTPOEHHBIM | Kabesb = JlaTuMKy A7 M3MepeHus YPOBHSA FPaHULIbI
MCTOYHMKOM NUTaHUA pasperna cpef

® JlaTuMKy y1d M3MepeHms K03 puimenTa
crieKTpasnpHoM abcopbimm (SAC)

» JTaTYMKU HUTPATOB

= ONTHMUECKME AaTUMKU KUCIIOPOIA

= J0oHOCEJIeKTMBHBIE JAaTUNKA

IIpn nopxmrouenmn gatunkos CUS71D npumeHsieTcs cienyrollee IpaBuiIo.
s CM442R
= B03MOXXHO NOAKIF0UeHMe TOJIbKO omHoro CUS71D; HOIOHUTENbHEIN JaTUMK He
IIOTTyCKaeTCsl.
= BTOpOit BXO[ AaTUMKA TAKXKe MOXET He UCIIOTb30BaThCA IS IPYTOro TUITa JaTIMKa.
s CM444R
Bes orpannuenuit. [Ipy He0OXOOMMOCTM MOTYT MCITOJIB30BATBCS BCe BXOBI JATUMKOB.
= CM448R
= Ecrmm nogxitroueH gatumk CUS7 1D, MakcMMaTbHOE KOJIMYECTBO BXOOB JaTUMKOB,
KOTOpBIE MOTYT MCIIOJIb30BAaThCH, OTPAHUYEHO 4.
= }[3 HuX BCe 4 BX0Zla MOT'YT UCIIOJIb30BaThCA 41 gaTumkoB CUS71D.
= Bo3moxxHEI Jir0beie coyeTanmsa gatunka CUS7 1D v npyrux JaTYMKOB P YCIIOBUM, UTO
ob1iee KONMMUECTBO MOOKITFOUEHHBIX JATYMKOB He MPEBBIIIAeT 4.

28 Endress+Hauser



Liquiline CM442R/CM444R/CM448R J7NeKTpudecKoe OAKIIF0YeHNe

6.3.2 Tunbel JaTYMKOB ¢ moAgepKKoM npoTokoria Memosens gis
B3PBIBOONIACHBIX 30H

Lamuuku c noddepxckoll npomokona Memosens

TuIbI JaTYUKOB Kabenp maTunka HaTunkm
Lincposele naTunky be3 C 6eCKOHTaKTHBIM = JTaTumku pH
JOIIOJTHUTEJIbHOTO BCTPOEHHOI0 pasbeMoM 1 # JTatumkm OBII
MCTOYHWMKA TUTAHMSA VMHIYKTVBHOM Ilepefiadeii |  KoM6MHMpOBaHHBIE [JATUMKA
cuUrHana # JlaTuMKy KUCIIOpPOZa (aMIIepOMETPUUECKUE U

ONTHUYECKKE)

® JlaT4MKy IPOBOIYIMOCTY C KOHOYKTMBHBIM
MU3MepeHueM IIPOBOIMMOCTHI

= JTaTumky xy1opa (mesuHpeKIms)

HecbemHEI Kabennb [aTuyky NpoBOAMMOCTH C MHOYKTMBHBIM
M3MepeHKeM IIPOBOAMMOCTHI

ﬂ VckpobesonacHble faTUMKM 71 MCIIOJIIB30BAHMA BO B3PBIBOOIIACHOM Cpefie MOXHO
MOAKITFOYATB TONMBKO K KOMMYHMKALUMOHHOMY MOAYIt0 fatumka 2DS Ex-i. MoxHO
TIOKIFOYATD TOJIBKO AATUMKM C COOTBETCTBYIOIIMMM CePTU(PUKATAMM (CM.
IIOKYMEHTAIMIO KaTeropum XA).

[MopwroueHMs Ha Ha30BOM MoyJIe IS NaTUMKOB, IIpelHa3HAaUeHHBIX [I7Is
3KCIUTyaTalMy BO B3pBIBOOE30IAaCHBIX 30HAX, AeaKTUBUPYIOTCA.

6.3.3 MoHTaX KJIeMMHOW KOJIOAKHU [JI1 MOAYJIS CBSA3M JaTYMKOB
2DS Ex i

e

AD045451

1. Hapenbre KabelbHBIV KaHAa C LIEHTPaJIbHBIM OTBEPCTMEM ITOBEPX Pe3bObI
KOMMYHMKAIMOHHOTO MOZyIis gatumka 2DS Ex-i.

2. 3argHuTe KabeJbHBIM KaHal.

3. ObecrieusTe 3a3eMIeHNe KabeTbHOTO KaHasla (HampuMmep, yepe3 KabeJbHEI KaHas
6a3oBoro Momynis). VCIonb3yiiTe IJId 3TOM LIE M 3€JIEHO-XKEITEIN Kabertb, BXOASIINIA B
KOMIUIEKT ITOCTaBKM!.
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6.3.4 IlogxmoueHne GYHKIMOHAIIBHOIO 3a3eMJIEHUS

Bcerpa HeobxommMo OAKITIOYATb KIIEMMHYI0 KONoAKY K PE 13 1ieHTpanbHoro y3na B
KopIyce.

Vcnonb3yiTe IpoBOA, ¢ KabeJIbHBIM 32KMMOM, KOTOPEIM BXOIUT B KOMIUIEKT Kabesis
Memosens, [y1s1 IOOKIFOUEHNS (PYHKIMOHAJIBHOTO 3a3€MJIEHHS K KIIEMMHOM KOJIOZIKe
npubopa.

18 Ilodxniouerue PyHKUUOHWILHO20 3a3eMNeHUs

HeoﬁXO):U/IMO JINIIb IIOOCOeOMHUTD q)YHKLU/IOHaHI:HOG 3a3€MJIEHME K KaXXOOMY BMHTY
Ha KJIEMMHOM KOJIoOKe. B TIPOTMBHOM CJIydae SKPaHMPOBAHME HE FaDaHTUPYETCA.

6.3.5 IlogxiroueHMe JATYMKOB 1A HEB3PHIBOOIIACHBIX 30H

IMopxmrouyeHue
[Ipsimoe TopKITFOUeHME Kabesld faTuMKa K KIIEMMHOMY COeOVHUTEITE0 UCIIOJTHEHMA C ,
bazoBeiM MopmyneMm-L, -H mmm -E (- 19 u nanee).

» [logwiroueHne Kabensa gaTuymMka HaopAMYEO

[IpucoepuanTe Kabenb faTumKa K KJIeMMHOMy pasbeMy Memosens 2DS, win monynsa
BASE2-L, -H wmm -E.

30 Endress+Hauser
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Y |

86 85 86 85

98 97 88 87
9897 88 87

[T§T1 Sensor [ — | Sensor

A0039629 A0039622

19  bes dononnumenbHO20 3NEKMPONUMAHUA 20 ¢ 0ONONHUMENbHBIM 3NEKMPONUMAaHuem

Sensor

98 97 88 87

Sensor

98 97 88 87

A0033206

21  Jamuuku c 0ononHumMenbHblM UCMOYHUKOM
numanus u be3 Hezo Ha modyne damuuxa 2DS

st ogHOKaHaNbHOro mpubopa
JleBet BXOZ Memosens Ha ba3oBoM Mozyie crefiyeT 06s3aTeIbHO MCII0NIb30BaTh!

6.3.6 INogxnroyeHne McKkpobe3onacHbBIX JAaTUMKOB K
KOMMYHMKALMOHHOMY MOAYII0 AaTumuKoB 2DS Ex-i

[TopkroueHne Kaberss OaT4YMKa HaIlpAMYH

» TlopcoenvuuTe Kabenb faTuMKa K KJIEMMHOMY pa3beMy KOMMYHMKAIIMOHHOTO MOAYIIA
paTtumka 2DS Ex-i.

Endress+Hauser 31
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32

[ 2ps I
Ex-i

98i97i88i87i

981971881871

AN

AD045659

22 [Jamuuxu b6e3 dononHumenbHo20 UCMOUHUKA NUMAHUS HAd KOMMYHUKQUUOHHOM Modyne damuuka 2DS
Ex-i

ﬂ VckpobesonacHble faTUMKM OJ19 MCIIOIIb30BAHMA BO B3PEIBOOIIACHOM Cpefle MOXKHO
MOMKI0YaTh TOJIBKO K KOMMYHMKaLMOHHOMY MOLyIro fatumnka 2DS Ex-i. MoxHo
TIOZIKJTFOUATb TOJIBKO AATUMKM C COOTBETCTBYIOLIMMM CEPTU(MKATAMU (CM.
IIOKYMEHTAIMIO KaTeropmu XA).

6.4 ITogxnroueHMe MOMOJTHUTEIIbHBIX BXO/JOB, BBIXOIOB U
pene
A OCTOPO>XHO

OtcyTcTBYeET KphIKa biioka

3ammra OT opaXKeHUA 3TIeKTPUUeCcKMM TOKOM He obecrnieunBaetcsi. OmacHOCTb IOpaXKeHus

37IeKTPUYECKUM TOKOM!

> lI3MeHeHMe MM paclIMpeHe alllapaTHOM YacTy B UCTIOJIHEHMM IS
HEB3PBIBOOIIACHBIX 30H: B 00513aTeJIbHOM IIOPSIKe 3aII0JIHANTE FHe3za JieBa
HaIpaBo. 3alpemlaeTcs OCTAB/IATh He3alloTHeHHbIe ITPOMEXYTKH.

» Ecm B mpubope 117 HEB3PBIBOOIIACHBIX 30H 3aHATHI He Bce THe3[a: 00513aTeIbHO
BCTaBJIsAMTe (harbll-ITaHeb WIN 3aIJIyIIKY B THE3[I0 CIIpaBa OT [T0CTIeJHero
MozmyIis (> 1, ® 10). Takum obpa3om obecrieunBaeTcs 3alimUTa OT ITOPaKeHMs
37IEKTPUUECKMM TOKOM.

» Bcerna cobrrofaiiTe Mephl 3alIMTEI OT [TOPAXKEHWUS 3JIEKTPUUIECKMM TOKOM; 0CODEHHO
3TO OTHOCHTCA K penenHbiM bi1okam (2R, 4R, AOR).

» Mommdukanms anmnapaTHoOM yacTv npubopa, mpefHa3HAYeHHOTO 4711 B3PBIBOONACHBIX
30H, He JlonyckaeTcs. [lepeobopynoBanme npmnbopa Kakoro-mmbo cepTuUIMpOBaHHOTO
VICTIOJTHEHWS B IIpMbOp APYToro cepTUUIMPOBAHHOIO MCIIOIHEHNS IOITYCKaeT s
TOJIBKO B CEPBMCHOM IIeHTPe KOMIIaHUM M3TOTOBUTETSA. ITO OTHOCHUTCSA KO BCEM
MomyJIsiM Ipeobpa3oBaTesisi co BCTpoeHHBIM MomyrieM 2DS Ex-i, a Takke K
M3MeHEeHMsIM, KOTOPBIe OTHOCSATCS K HeMCKPobe30macHBIM MOIYIIAM.

ﬂ KnemMHas KOJOZKa UCIIONB3YeTCs 1A ONKIF0UEHNsA SKpaHoB Kaberelt.

> Tp66YEMbIe OOIIOJTHUTENIBHO SKPaHbI HEOGXO,EU/IMO TIOOKITFOYaTh K KiieMme PE
LEHTPaJIM30BAaHHO B mxaq)y YIIpaBJIEHUA Yepe3 KIIEMMHBIE 6J'IOKI/I, KOTOPBIE 3aKa34MK
an06peTaeT CaMOCTOATEJIBHO.
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SHEKTPI/ILIECKOE MIOOKIIFOUeHMe

Endress+Hauser

6.4.1 LIndpoBbie BXOAbI ¥ BBIXOOEI
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23 Modynb 24 Snexkmpuuecka
A cxema
6.4.2 TokoBBIE BXO[BI
Mopgyns 2AI
N
® 24 E
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-®© 24
124
o
25 Modynp 26  3nexkmpuuecka

A cxema
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6.4.3 TokoBBIe BBIXOABI
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27  Modynb 28 3Inexmpuuecka 29  Modynb 30 3nexmpuuecka
A cxema A cxema

Mopgyne 2R Mopgyne 4R

Relay 1
S~
N

Relay 1

RAEIREIRRIRN

REIRN

Relay 2
Relay 2

Relay 3

Relay 4

31 Modynp 32 Snekmpuuecka 33 Modynb 34 3nexkmpuuecka
A cxema A cxema
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IIpumep: nopxrouenne byoka ouncrky 71072583 pyis CAS40D

YBEQOMJIEHME

CrmmMinkoM BBICOKOe 3HepromnoTrpebienue mist curHanbsHoro perne Liquiline!

MoxeT cTaTb IPUUMHONM HeyCTpaHMMOro IIOBpeXxaeHnsa 6a3oBoro biokxa.

» TlomxtrouaiiTe 6JIOK OYMCTKM TOJIBKO K KIIeMMaM AOoMoHMUTeNnbHoro bioka (AOR, 2R
wi 4R), a He K curHaJIbHOMY peJie 6a3oBoro brioka.

T2.0A
PE| 1 L1 N PE

Liquiline/Sampler/
Analyzer:
AOR/2R/4R

41

[ a2

(R

230V AC/50Hz

A0028597

35  [lodkntouenue bnoxa ouucmku ons CAS40D

ITpumep: IopkmroyeHue bioka ounctku nmxekropa Chemoclean CYR10B

JLINT]PE
1 CYR10B
O
CMasx/CMA4LXR/ o1
CMa4s4P o 2
~ 41 . of
=) | 47 ° 2 o
< 0 @
2 |43 m
~ 41 © @ —
=zl |42
[}
2 L | 43 5
3
4—

A0028598

36  Iooknouenue bnoka ouucmxu urxcekmopa CYR10B

1 BrewHull UCMOYHUK NUMAHUA

2 Iodaua uucmawe2o cpedcmsa K pacnbUutumento

3 Pesepsyap c uucmawum cpedcmsom

4 [Hasnerue 8odvt om 2 do 12 b6ap (om 30 do 180 ¢pyrnmos Ha Ka. Oriim)
5  Obpammnbiii knanaH (npedocmasnsiemcs 3aKazuukom)
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6.5
485

6.5.1

Mopyne 485DP

485
DP

SF BF PWR
= =

=

coMm
=

Ry

t,» . \'ﬁg‘a

<

SD 1) .
SN N

37  Modynp

A0050399

- 1
B | |
=
=5 218
ME 8| B |16
& g |32
A | 64
é ézs/sw
= Service
Termi-| DGND —o 82
nation| yp |—o81
96 o— —o0 96'
950~ DP =095
99 o— —099'

A0050400

38  3Snexmpuuecka
A cxema

IMopgxmouenue k myHe PROFIBUS DP mnu Modbus RS

Kiemma PROFIBUS DP
95 A
96 B
99 He nopxiroueHo
82 DGND
81 VP
Ceemoduodel Ha nepedreti nanenu mooynsa
Ceero | Obo3HaueHme IIBer | Ommcanme
Avon
PWR | [Iutauue 3enen | HampsbxeHue nuTaHMsA MOCTYIIAET, MOLYIIb MHMUIMATIM3MPOBAH.
BI
BF OTKa3 [WWHEL Kpaca | OTka3s mmHE!
Bl
SF CycTeMHBI OTKa3 Kpaca | Ommbka npubopa
Bl
COM | Cesi3p XKenrer | Coobmenne PROFIBUS oTripasneHo mwim nomy4Jeso
)/
T Tepmunmposanye mmHel | 2Kentel | 8 He roput = 6e3 TepMMHMPOBaHMA MIMHEBI
i = [OpUT = ¢ TepMMHMPOBAHMEM IIMHEL

36
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DIP-nepexniouamenu Ha nepedreti nanenu mooyns

DIP- 3aBopckast Hasnauenue

TEPEeKIII0 | HACTPOMKa

4JaTenb

1-128 ON Anpec Ha mHe (- «BBOL B 3KCIUTyaTalm0/ CBA3b»)

| OFF 3ammra oT 3amicn: ON = KoH(UIyprpoBaHMe MOCPELCTBOM IIMHEL
HEBO3MOXHO, TOJIbKO ITyTeM JIOKaJIbHOT'O yIIpaB/IeHNA

Service OFF DyHKIMA 1A IepeKIroYaTesis He IIpefyCMOTpeHa

6.5.2  Mopymns 485 MB

o 1
| | |:
Sls

[r, =1

REE 516

& . | 32

< B |64

8 I}ﬂZB/SW

= Service
Termi-| DGND [0 82
nation| yp |—e81
96 0= -0 96'

MB/ ‘

95 o— RS485 o0 95
99 o— -0 99'

A0050402

A0050401 40 QneKmputlecKa

39  Modynb A cxema

Kiremma Modbus RS485
95 B

96 A

99 C

82 DGND

81 VP

Ceemoduodet Ha nepedrell nanenu Modyns

Ceero | Obo3HaueHue LiBer | Ommcanue

patzons

PWR | IIutanue 3enen | HanpsoxeHyue nmMTaHMA NMOCTyNaeT, MOAY/b MHAIMAIM3MPOBaH.
2178

BF OTka3 MmmHEI Kpacn | OTkas mmHBI
BIA

SF CyCTeMHBI 0TKa3 Kpacu | Ommbka npubopa
BIN

COM | Ces3p Kenter | Coobrenye Modbus oTIIpaBIeHO WM ITOTYUYEHO
7

T TepmmuupoBanne myHEL | XKentel | @ He roput = 6€3 TepMMHMPOBAHWA MIMHEI
)2 = [OpUT = C TepMMHMPOBAHMEM LIMHEBI

Endress+Hauser 37



SHGKTPI/ILIECKOE MOOKIJIFOUeHne

Liquiline CM442R/CM444R/CM448R

DIP-nepexniouamenu Ha nepedreti naHenu mooyns

DIP- 3aBozckas Hasunauenue

TIepeKIII0 | HaCTpoMKa

YaTenb

1-128 ON Appec Ha mmHe (- «BBop B 3KcIUTyaTalymio/ cBs3p»)

| OFF 3ammra oT 3amcn: ON = KOHUTYpMpOBaHyMe IOCPeACTBOM IIVHBL
HEBO3MOXKHO, TOJIBKO ITyTeM JIOKAJIbHOTO YIIpaBJIeHUsA

Service OFF

OyHKIMA 1A IepeKITodaTesis He IpefycMOTpeHa

38

Endress+Hauser



Liquiline CM442R/CM444R/CM448R J7NeKTpudecKoe OAKIIF0YeHNe

Endress+Hauser

6.5.3  OxoHeuyHas HarpyskKa LIMHBI
OKoHeyHast Harpy3Ka IIMHBI MOXXET OBITH OBYX TUIIOB.

1. BHyTpeHHee TepMmuHMpoBaHue (Yepe3 DIP-niepeksttouarestb Ha Itate 6yoka)

41  DIP-nepexniouamenn Ona 8HympeHHe20 mepMUuHUpPO8aHUs

» C noMOLIBIO IPUIOAHOIO [UIA 3TOM Lie/ MHCTPYMEHTa, HallpyMep, IMHIEeTa,
nepeseaute Bee deThlpe DIP-iepexstrouaTens B monoxenue ON.

L= Jcrnomnp3yeTcs BHYTPEHHEE TEPMUHUPOBAHUE.

VP— 3900 T 220Q T 390 — DGND

B/B A/A

42 Cmpykmypa eHympeHHe20 mepMUuHUpo8aHus

2. BHemmHee TepMMHMpOBaHME

OcraBbTe DIP-IepekirouaTeny Ha IoiaTe bioka B monokeann OFF (3aBomickas HacTpoyika).

» TlogxmrounTe BHEIIHEE TEPMMHMPOBaHME K KiieMMaM 81 n 82 Ha mepenHeit maHem
mopynst 485DP minm 485MB piis nogauy nutanus 5 B.

-~ Jcnonp3yeTcsa BHeLIHee TEPMVMHVPOBAHME.

6.6 KoH¢urypaumsa annmapatHoro obecrieuenns

Hacrpoiika agpeca Ha myHe
1. Ortxkporite KopIyC.
2. Hacrporite Tpebyemeilt agpec Ha mmHe ¢ momomieto DIP-TiepekitoyaTterniei Ha MOZyJie
485DP nnn 485MB.

ﬂ B cryuae PROFIBUS DP pomyctumet azipeca ¢ 1 o 12.6; B cryuae Modbus - ¢ 1 o
247. Tlpy HaCTpOVKe HEeIOMyCTMMOTO0 aJipeca aBTOMAaTUYECKM BKITFOYAETCs
IIporpaMMHOe Ha3sHaueHMe azpeca II0CPeiCTBOM JIOKaJIbHOTO KOH(OUIYPMUPOBaHMA WIN
110 UM POBOM LIMHE.
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on off on off on off

1 1 1

2 2 2

4 4 4

8 8 8
16 16 16
32 32 32
64 64 64
128 128 128

43 Jlonycmumpwiii adpec 44 Jlonycmumpbiii adpec 45  Hedeticmsumenbhbiii adpec
PROFIBUS 67 Modbus 195 2551

1) Hactpojika 1o 3aKasy, akTMBHO IIpOrpaMMHOE Ha3HaueHMe afipecoB, 3aBOJICKas YCTAHOBKA IPOrpaMMHOIO
appeca: PROFIBUS 126, Modbus 247.

6.7 Obecmnieuenne TpebyemMoin cTerieHu 3alUThI

[ McnoTb30BaHMA MOCTABIIIEMOTO ITpubopa 10 Ha3HAYEHMIO HOMYCKAOTCS U SBIIAOTCS
HeObXOMMBIMY TOJIBKO MEXaHUUECKME U TTIEKTPUUIECKUE CONMHEHMS, OTTMCAHHEIE B
IAaHHOM IOKYMEHTE.

» CobrrozanTe 0CTOPOXKHOCTD ITPY BBITTOJTHEHMY paboT.

OTmesbHbIE TUITHL 3aIIUTEI, CEPTUMUIMPOBAHHBIE VIS JAHHOTO M3eNus (KIacc 3aluThl

(IP), 31meKTp06e30MacHOCTb, YCTOMUMBOCTD K 3JIEKTPOMATHUTHBIM TIOMEXaM,

B3pBIBO3ALIMIIEHHOCTD) HE TAPAHTUPYEOTCA B CJIEOYIOLIMX CITyUASK .

= KpBILIKM HE 3aKPBITEL.

= VCronb3yroTCs BIIOKM IMTaHUSA He U3 KOMIUIEKTA [TOCTABKH.

= KabenbHEIe YIUIOTHEHNS HELOCTATOYHO TIOTHO 3aTAHYTHL (I71s1 0becriedeHus
TIOATBEPXKIEHHOTO KiTacca 3almThl [P HeobXommMmo 3aTArMBaTh MOMEHTOM
2 Hwm (1,5 gyHT cmna yT)).

= Jlcrionb3yroTcs Kabenmy, AuaMeTp KOTOPEIX He COOTBETCTBYET KabeIbHEIM YITIOTHEHMSIM.

= BII0KM HE[IOCTATOYHO MTPOYHO 3aKPEIUIEHEL.

= HepocTaToYHO TIPOYHO 3aKpeIUIeH OUCIUIeN (BO3HMKAET PUCK TPOHUKHOBEHMS BIIaru
BCJIE[ICTBME HETePMETUUHOTO YIUIOTHEHMST).

= QcrabyieHBl WM HELOCTATOYHO 3aKperuIeHb! Kabemu/KOHLE! Kaberert.

= BHyTpw mipubopa oCTaBIIEHEI OTOJIEHHEIE XKMITBI Kabertet.
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6.8 IIpoBepku nocine NOAKIHOYEHUA

A OCTOPOXXHO

Omnbxy NOgKITIOYEHNS

Be3omacHOCTE TI0ZIEN U TOUKU M3MepPeHMA HaXOOUTCSA O yrpo3oi! M3roToBUTenb He HeceT

OTBETCTBEHHOCTY 32 OLIMOKM, BEI3BAaHHBIE HEBLITIOJIHEHMEM YKa3aHMM HaCTOALIEr0

PYKOBOZCTBA I10 3KCIUTyaTalu.

» [lpubop MoxeT OBITh BBe[IEH B SKCIUTyaTallMIO TOIIBKO B TOM CJIydae, eC/i1 Ha Bce
IIpMBeZleHHbIe BOIIPOCHI OB [T0JTyYeH YTBEPAUTEIIBHBIN OTBET.

CocTostHMe pubopa 1 COOTBETCTBUE TEXHUUECKUM TpeboBaHMAM
» Ha npubope u Kabessix OTCYTCTBYHOT BHELIHVE TIOBPEXKIEHWUS ?

JJIeKTpMUecKoe MONKII0YeHNe

» TlopgxiroueHHBIe Kabeny He HATAHYTHI?

» TlponmoxeHHBIe Kabeny He epeKpelMBaIOTCA M He 00pasyroT neTym?

» CurnasibHBIE Kabeny IpaBWIBHO IOAKIOYEHBl B COOTBETCTBMM C 3JIEKTPUYIECKOM
CXeMO?

» Bce nu BcTaBHBIe KIEMMBI HaIeXKHO 3aKpeIUIeHbI?

» Bce nmu npoBofa HaJleXXHO 3aKpeIUIeHbl B KaOeIbHBIX 3aKMMax !
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7 CucremHasi MHTerpauus

7.1 Beb-cepBep

ﬂ BapuanTe! ncrionmHeHms 6e3 MHTEpderica MG poBOi MMHEL: A7 Beb-cepBepa
HeobX0IIMM KO aKTMBaLIUM.

OnmcaHHOEe OAKITFOYEHME BO3MOXKHO TOJIBKO [IJ1 MOZAYJTIel B MCIonmHeHuy BASE2.

7.1.1 [MopxmroueHne

» Ilopxnrounte Kabenb cBA3M KoMIbrOTepa K nopTy Ethernet Ha momyne BASEZ.

Base2

?

uuuuu

Web Browser

Dc@\—l
i

[elo/ele

[OoC
(imimh
{imd=i=]

s oo i o [ [
!!H 000 IO OC)Ol

[}
[o)e][e}e]

A0039619

46  Beb-cepsep/Ethernet-coedunenue

7.1.2  YcTraHOBJIEHME COeOVHEHUS ISl Tepefadyy aHHbBIX

Bce ucnonrenus, kpome ucnonnernus ¢ unmepcgeticom PROFINET

Utobb!I 0becnieunTs A1 npubopa felicTBuTenbHbM [P-afipec, HeobXoamMmMo feaKTMBMPOBaTh
napametp DHCP B pasgerne Hacrpoyiky nHTepdetica Ethernet. (Menro/Hactp/Obmue
HacTporky/Pacmmp. Hacrpoyikn/Ethernet/Hactpoiikmn)

Mo>xHO Ha3HauuTh [P-afpec B pyuHOM peXMMe, B TOM JKe MeHK0 (IS COemMHEeHWIT TUTIa
«TOUKA-TOUKa»).

Bce ucnonnenus, sxniouas ucnonnenue ¢ unmepcgpeticom PROFINET
[P-azpec ¥ MacKy moficeTu Iy npubopa MOXHO BEIACHUTE B MeHI0 DIAG/CucreMH.
uHpopmanysa/Ethernet.

1. Bxmrounre [IK.
2. B oxne mapameTpoB HAaCTPOMKM CETEBOIO MOAKIHOYEHNUA OIIePaIOHHON CUCTEMEI
BpyuHYyI0 ycTaHoBuTe IP-ampec.
IIpumep: Microsoft Windows 10

3. Ortkporire «LleHTp yIpaBiIeHNA CeTAMMN X 00MMM TOCTYTIOM».

Y= [lomyMMO CBOE€I CTaHIApTHOM CeTH, BBl JOIDKHEBI YBUAETH elije ogHo Ethernet-
coemvHenue (Hampumep, <Heomo3HaHHas CeTh»).

Bribepure ccbliky Ha 310 Ethernet-coegynenne.
Bo BCIUTBEIBAIOIEM OKHE HAXKMUTE KHOTIKY «CBOMCTBaY.
[BaXkOe! IeNTKHUTE YHKT «/HTepHeT-IpoTOKOM Bepeym 4 (TCP/IPv4)».

Bribepute nyHKT «/cronp3oBaTh cienyroimit [P-ampec».

2B B

Beemute Tpebyemsiit [P-azipec. ITOT azipec OO/DKEH OTHOCUTBCSA K TOM XKe TOJICeTH, UTO
u IP-agpec npmbopa, Hanpumep:
Y- IP-appec mmns npubopa Liquiline: 192.168.1.212 (cormacHo npenpInymen
HaCTpOViKe)
[P-agpec pna I1IK: 192.168.1.213.
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9. 3amnycture Beb-bpaysep.

10. Ecmy ona nonkiIrodeHus K YIHTepHETY MUCIIONIb3yeTCs IPOKCHU-CepBep:
[eakTuBMpYIiTe (PYHKLMIO TPOKCH-CEpBepa (HACTpovku bpaysepa, pasmen
Jlopkmtouenne/Hactportku JIBC»).

11. Beepure [P-ampec npubopa B aApECHYIO CTPOKY (B mpumMepe 192.168.1.212).

“~ B TeueHMe HECKONBKMX CEKYH[I CMCTeEMA YCTaHOBUT COeiMHEeHNe, II0CIIe YEero

3amycTuTcs Beb-cepBep npubopa CM44. Bo3MOXHO, TOSBUTCS 3aMIpoc Maposis.
3aBo[ICKast HACTPOMKA: MM IToJIb30BaTesIsl admin, naposis admin.

12. [ns 3arpys3ku XKypHaJIOB BBEIUTE CIIeyIOlMe afpeca.
- 192.168.1.212/logbooks_csv.fhtml (myst »xxypHana cobertmit B hopmate CSV)
192.168.1.212/logbooks_fdm.fhtml (ms1 »xxypHaia cobeiTmit B popmate FDM)

ﬂ [ be3omacHo epefaun, cCoXpaHeHMs ¥ TpocMoTpa paiiioB B popmare FDM
MO>XHO BOCIIOJIb30BaThbCA IporpaMMHEIM obecrieuenyeM Field Data Manager
KomnaHmy Endress+Hauser.

(» www.endress.com/ms20)

7.1.3  YmopaBneuue

CTpyKTypa MeHI0 Beb-cepBepa COOTBETCTBYET CTPYKType MEHI0 IIpM JIOKaJIbHOM
YIIpaBIIeHUM.

Menu/Setup

Device tag: Measuring point no. 1
Device state: OK

Software version: 01.06.06

Home » Basic setup ?
» General settings ?
» Inputs ?
ESC > Outputs 2
CAL » Additional functions ~ ?
DIAG
Service Additional Functions

A0026780

47  Ilpumep sKpaHa seb-cepsepa (Merio/a3bik=anenuiickuti)

L) U_[EJ'ILIOK Ha MMEHM ITIYHKTAd MEHIO MIIN q)YHKLU/H/I COOTBETCTBYET HA>XaTMIO HABUT'ATOPAa.
L) HaCTpOI;IKy MOXXHO C YHO6CTBOM BBITIOJTHATD C IIOMOIIBIO KJIaBMATYPbI KOMITBOTEDA.

ﬂ [1a HacTpoviku yepes Ethernet BMecTo Beb-bpay3epa Takke MOXHO UCII0J1b30BaTh 10
FieldCare. Heobxomumerit nyig storo cdavr DTM Bxogut B makeT «DTM-bubmmoTeka

mHTepdelicHoro npubopa Endress+Hauser».
3arpy3ute: https://portal.endress.com/webdownload/FieldCareDownload GUI/

7.1.4 Heartbeat Verification

Bbl MOXKeTe Takke 3aycTuTh Iporpammy Heartbeat Verification uepes Beb-cepsep. Takum
obpa3oM BEI CMOXKeTe IIpocMaTpMBaTh pe3ysibTaThl HEIIOCPEeICTBEHHO B bpay3epe be3
HeobXO0AMMOCTH UCIIOSIb30BaHMA SD-KapThl.

1. Ortxkporvite mento [luarnoctuka/duars.cuc./Heartbeat.

2. [>BBITOIHATE MPOBEPKY.
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3. pPesynbraThel NpoBepky (OpIcTpOE 0TOOpaXKeHMe U 3KCIIOPT Ha SD-Kapty) wim
Additional Functions (IomomHUTeIBHOE MEHEO TIOL] OTPAHUUMUTETBHOM JIMHUEN
> ®47).

4. Additional Functions/Heartbeat: Bribepure a3bIk Ana dana PDF.

Y OryeT 0 IIpOBepKe IOSIB/ALTCA B Opay3epe 1 MOXKeT DBITE pacreuaTaH, COXpaHeH
B popmare pdf-caitna u T. .

7.2 CepBucHBI MHTEpP(EC

[Tprbop MOXXKHO MOAKITFOUMTH K KOMITBFOTEPY IIOCPEACTBOM CEPBMCHOIO MHTepderica 1
BBINIONTHATE HacTpoyKy ¢ momotbko [10 FieldCare . Kpome Toro, BapnaHTEI KOH(UTYpaLum
MOTYT OBITb COXpaHEeHEI, TIepeHeCeHb] U 3aJ0KyMeHTUPOBAHEI.

7.2.1 IMopxmrouenue

1. TlopxirounTe pa3beM CepBUCHOIO MHTepderica K MHTepdelcy 0CHOBHOI'O MOZYIIA
Liquiline n coeguuute ero ¢ Commubox.

2. lopxmrounte Commubox USB-kabenem K [1K, Ha KOTopoM ycTaHOBJIeHa IIporpaMma
FieldCare.

FieldCare

FXA291

A0039618

48  0630p coedunenull

7.2.2 YcTraHOBIIeHMe coeaHEeHNs OIS epejauy JaHHBIX
1. 3anycture I10 FieldCare.

2. Ycra"osute coeguHeHne ¢ Commubox. [Insa storo Betbepure ComDTM «CDI
Communication FXA291».

3. 3atem Beibepute DTM «Liquiline CM44x» 1 3aIyCTUTe IPOLIECC HACTPOMKMN.
Ternepb MOXXHO BEINIOJIHATE HACTPOMKY B peXXMMe OHJaNH rnocpefcrsom DTM.

Hactporika B pexxnme OHJTalMH ¥ JIOK&JIBHOE YIIPAaBJIeHMe HEBO3MOXKHO BBIIIOIHATh
OIHOBPEMEHHO, T. €. IIp1 UCII0JIb30BaHMM OLHOI0 criocoba BTopo briokmpyetcs. Ha
Ka’KI[0¥ CTOPOHE MOXKHO 3aIlpeTUTh APYroM CTOpPOHE AOCTYI K Ipunbopy.

7.2.3  Ympasnenue

= B DTM CTpyKTypa MeHIO COOTBETCTBYET CTPYKType MEHIO IIPM JIOKAJIbHOM YIIPaBJIEHUN.
QOYHKIMM CeHCOPHBIX KHOMOK Ipmbopa Liquiline oTobpaxxaroTcsa B 71€BOIM YacTi
OCHOBHOT'O OKHa.

= [[[e/TY0K Ha MMEHM ITyHKTa MEHI0 WY (PYHKLIMM COOTBETCTBYET HaXKaTUIO HaBUraTOPa.

® HacTpoviKy MOXXHO C yZI06CTBOM BBIIIOJIHATD C IOMOILBIO KIIaBMaTyphbl KOMIIBIOTEDA.

= C momorbro FieldCare M0OXHO COXpaHATB XXypHAJIbI PETUCTPALNM, CO3[aBaTh pe3ePBHBIE
KOIMM KOH(UIypaLMit U IIepeHOCUTb KOH(UIYpaLMy Ha Apyrue IpudopEL.

= Kpome TOr0, KOH(UTYpAIMy MOXXHO paclievaThlBaTh M COXPaHATh B popmate PDF.
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7.3 Cucremsl 1M POBBIX LIVH

7.3.1 HART

YIipaBreHye MOXHO OCYIIeCTBIIATH 110 poToKony HART yepes TOKOBBI BEIXOZ, 1.

1. Topxmrounte momem HART wm nopratmeHeN TepmyuHal HART k TokoBOMY BeIXOLY 1
(Harpyska maMm cBa3u 250-500 Om).

2. YcraHOBMTE COEAMHEHMe ¢ moMombro ycrporcrsa HART.
3. Teneps ynpanaTs npubopom Liquiline MoxxHO ¢ momouibto yerporictBa HART.

CrenyiTe yKa3aHMSM B COOTBETCTBYIOLIEN MHCTPYKLIMM 10 SKCIUTyaTallUu.

HononmuutensHas uHpopMmauma o cBa3m HART npuBenieHa Ha cTpaHuile U3LeNUA B
Uureprerte (- BA00486C).

7.3.2  PROFIBUS DP

Obmen pauueiMy yepes untepderic PROFIBUS DP Bo3moxxeH myis npubopa B
COOTBETCTBYIOIIEM MCIIOJIHEHUM C TTIOMOIIBE0 Moyt 485DP.

» Tlopxnrounte Kabene nanHeix PROFIBUS K kiemmaM MoAyiis MG POBOI IIVHEI
COIJIACHO OMIMCAHMIO .

[Tonpobnyro MHpopManmio o cBsa3u no npotokoiny PROFIBUS cm. Ha MHTepHeT-
crpanuie u3pemus (- SD01188C).

7.3.3 Modbus

ObMmen gaHHBEIMM Uepe3 nHTepderic Modbus RS485 BosmoxkeH ayis npubopa B
COOTBETCTBYIOIIEM MCIIOTHEHUM C TTOMOIIIBI0 Moayisa 485MB.

ObMmen gaHHBEIMM Yepes nHTepderic Modbus TCP ocyiiecTBnsieTcs ¢ HOMOILIBIO0 MOIYIIA
BASEZ.

B ciyuae mcnionb3oBanms Modbus RS485 pocrynias! npotokoine!l RTU n ASCIIL
[Tepexmrountbesa Ha TpoToKon ASCII MOXXHO HEIOCpeACTBEHHO Ha Ipubope.

» TloprirounTe Kabenb gaHHBIX Modbus K kiiemmam Moxyiist 485MB (RS 485) wm
pa3bemy RJ45 momysist BASE2 (TCP) B COOTBETCTBMU C OIIMCAHMEM.

[TonpobHyro MHMOPMaLMIO 0 CBA3M 10 IPoToKoJy Modbus cMm. Ha MHTepHeT-cTpaHuIe
msnemusda (- SD01189C).

7.3.4  EtherNet/IP

ObMmen ganubIMM uepe3 uHTepdetic EtherNet/IP BosmoxkeH a1 npubopa B
COOTBETCTBYIOLIEM MCIIONTHEHMH C TIOMOIIBI0 Mopysist BASE2.

» Tlopgxrounte Kabenb ganHbIX EtherNet/IP k pasvemy Rj45 mopyna BASE2.

[Monpobnyro MHpOpManmio o cBs13M 1o npoTokoy EtherNet/IP cm. Ha MHTEpHET-
crpaauie usmemms (- SD01293C).

7.3.5  PROFINET

Obmen fanubIMM depes nHTepderic PROFINET BosMmoxeH fyis mpubopa B
COOTBETCTBYIOIIEM MCIIOJTHEHMM € ITIOMOIIBE0 Moaysa BASEZ.
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» Tlopwrounte Kabenb gaHHbIx PROFINET K paswvemy RJ45 mopyna BASE2.

[TozmpobHyto nuopmarmto o csasu no npotokorny PROFINET cMm. Ha MHTepHeT-
ctpanmiie u3penms (> SD02490C).
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8 Onuum ynpasneHust

8.1 O630p

8.1.1  [Iucruieit u 3IeMeHTHI YIIpaBIIeHUA (TOJNBKO P HAIMYNN
[OTIOITHUTEIIEHOTO AUCIUIEs)

l\
O QO
Outlet 1
11081 w20t | O
CRN pH 6.99 pH
CH 1:1 Towgerature 25.1°C
CH 1:2 Nitrate 9.02mgll
CH 2:1 SAC 202 1m
CH 2:2 Turbidity 1022 FNU
CH 3:1 Current Input [Flow] 16.1nA
iowT o Tons | il
og O
2 3

A0025231

49  0bsop npouecca ynpasnerus

1 [ucnneti (npu nosieneruu cbos — Kpackwiil por)
2 IIpoepammupyemble Knasuwmu (pyHKYUU 3a8Ucsim om meHo)
3 Hasueamop (¢pyrkyuu bpicmpoti Kommymayuu/MaHuUNynsamopa u Haxcamus/yoepicanus)

8.1.2 Hucroen

1 ) 1 Ilymb mento u/unu obosnauenue npubopa
= 2 Omobpasicerue cocmosHus
| —
3 Cnpaska (ecnu docmynta)
P ] 4 Hasnavenue ceHcOpHbIX KHONOK
|
| I
| I
1

4/ \3

A0037692
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8.2 HocTyn K MeHI0 yIipaBJIeHUs yepes JIOKaJIbHbIN
OUCIIIEN

8.2.1 KoHuenuus yrnpasieHus (C ZOIMOJIHUTEIbHBIM AUCIUIEEM)

e

» HaxxaTve ceHCOpHO KHOIIKM: HelloCpe[icTBeHHE ~ »  [loBOpOT HaBMraTopa: lepeMellleHne Kypcopa Mo
BBIOOD MEHI0 MEHI0

(B3

Cestina
Nederlands

e

Esc | man | 7 | oFF | 8

Booo

)

» HaxaTue KHOIIKY HAaBUTATOPA: 3aITyCK (PYHKLMN » TloBOPOT HAaBUTATOPA: BBIGOP 3HAYEHMSA
(Hampmmep, U3 criucKa)

/e]e]o] @/s/e]o]
)

» HaxxaTve KHOIIKM HaBUraTopa: yTBepXOeHne Le HpVIHHTI/Ie HOBOI'O 3Ha4YeHUA
HOBOI'O 3HaYeHUA

8.2.2 Kxonkxu ynpasneHus g bimokupoBaHusa U pa3bnokupoBaHus

Bnoxuposxa KHOIIOK yIIpaBJIEHUSA

1. Haxmmre m yoep»xvBaiTe HABUTaTop B TeUeHMe 2 C.

“~ JloABUTCA KOHTEKCTHOE MEeHIO A71A OJI0OKMPOBKY KHOIIOK yIIpaBIIeHUA.
Knonkm Mo>xHO 3a6710KMpOBaTh ¢ naposeM win bes napons. B orydae
0JI0KMPOBKM C IapoJieM CHATHE HJI0OKMPOBKYM BO3MOXKHO TOJIBKO II0CJIEe BBOZA
npaBWIBHOTO napons. [laposne 3agaetcs 3geck: Menro/Hacrp/0bmye
HacTpoyku/Pacmmp. HacTpoyiku/Ynpasin. faHHbIiMK/V3M. mapons 6rokup..
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2. Beibepure, crienyet nm 3a0710KMPOBATh KHOIIKM C IaporieM uin be3 rmaporns.

Y Knomxku bynyT 3abnoxkupoBaHel. [JanpHENIIMI BBOIT HEBO3MOXKeH. Ha s3KpaHHOM
KHOIIOUHO TTaHEeNM TIOSIBUTCA CUMBOJ [3].

3aBopckas ycraHoBka napond — «0000». He 3abynpTe 3anucaTh M3MeHEeHHBIN
IapoJib: B IPOTMBHOM CJTydae BEI He CMOXKeTe pa3bIoKMpOBaTh KIlaBUaTypy
CaMOCTOSATENIBHO.

Pa3by10k1poBKa KHOIOK yIIpaBIeHUs

1. Haxwmure n yaepxmBauTe HaBUIaTop B TeUeHME 2 C.
L~ [loABUTCA KOHTEKCTHOE MEHIO JIs CHATUA OIIOKMPOBKM KHOIIOK YIIpaBJIeHUA.

2. Kirou pa36bmoxupos. .
~~ Eom paHee He ObUT BEIOpaH BapMaHT bJIOKMPOBKM € TaposieM, OJIOKMPOBKa
KHOIIOK OyZieT CHATa HeMeJUIeHHO. B IIpOTMBHOM CJTydae IOSABMTCA 3alIpoC Ha
BBOZ, [1apOJIA.

3. Eom KiIaBMaTypa 3allMIlIeHa I1apOoJIEM, BBEAUTE HpaBI/IHbeH‘/II TIapojib.

- Knomku 6ynyT pa3bnokupoBaHEL. [JOCTYI KO BCeM MeCTHBIM OIleparusaM
B030bHOBIAETCsA. CMMBOII (3] boJiee He oTobpaXkaeTcs Ha 3KpaHe.

8.3 BapuaHTsl KOH(pUrypamm

8.3.1 Tonbko MHOAMKALIMS

= BO3MOXX€EH JIUIIb IIPOCMOTP 3HauYeHUM, HO He MX U3MEeHEeHMe.
= TYUnMYHEBEIE 3HAYEHWS, HOOCTYITHbIE TOJIBKO JIA 3allMCHU: JaHHbIe JaTYMKa U VIH(i)OpMaLU/IH
0 cucreme

8.3.2 Crcku BeIbOpa

» Ha fucIviee TOSIBISAETCSA CIIMCOK BapMAHTOB. B HEKOTOPEIX (JTydasix MOSBIIAETCSA
HEeCKOJIBKO T10J1eM Beibopa.

= Kaxk nnpaBumiio, BEIOMpaeTCsi OAMH BapMaHT; B PeKMX CTydasix BEIOMPaAETCs HECKOITBKO
BapMaHTOB.

8.3.3 UnciioBhIe 3HaUEHUS

= Heobxoymo M3MeHUTb 3HaUeHMe IIepeMeHHOM.

s MyHMMaJIbHOE M MaKCMMaJIbHOe 3HaUeHWsA 3TOM IlepeMeHHOM 0TobpaKaroTcs Ha
IUCIUIee.

® BEINOJTHUTE HACTPOMKY 3HAUEHWUA B 3TUX IIpefierniax.

8.3.4 HevcrBua

= [Tonb30BaTesb 3alyCKaeT OlpefesIeHHOe AeNCTBMe C IIOMOIIBI0 COOTBETCTBYIOLIEN
pyHKIMNM.

® Y3HaTh, UTO pacCMaTpUBAEMBIM 3JIEMEHT ABJIAETCA AEMICTBMEM, MOXKHO I10
MpeJIIIeCTBYIOLIEMY CHMBOIY: [>.

s TynMJHbBIE IPUMepHI JeMICTBUM IIepeunCIIeHbl HIDKe.
» YrasieHMe 3ammceit XKypHaa
= CoxpaHeHMe WM 3arpy3Ka JaHHBIX KOH(QUIrypaumm
® 3amycK IporpamMm O4MCTKU

s [Ipumep: Mnarnocruka/XKypnHanel/2KypHan HacTpoek/YOanuTe Bce TO3ULIMNA
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8.3.5 TekcT, BBeJ€HHBIN I10JIb30BaTeJIeM

= Heobxo[MMo IIPMCBOUTE OTZENIbHOE Ha3HaUeHue.
= Beeure TeKCT. [/1s1 3TOr0 B pefJaKTOpe MOXKHO MCIIO0JIb30BATh Pa3JIMUHbIe CYMBOJIBL
(BYKBEI B BepXHEM M HYDKHEM PETMUCTPE, IMMPEI U CIIENMaJIbHBIE CMMBOJIBL).
= CeHCOpHBIE KHOIIKM I103BOJIAIOT BBINIOJIHATE CIeIyIOIMe N/ CTBUA.
= OTMeHa BBoZa be3 coxpaHeHMs JaHHEBIX (X)
= YrayieHye CMMBOJIA TIepef] KypcopoM ()
= Bo3BpaT Kypcopa Ha OfHY IO3ULAIO (=)
= 3aBeplIeHNe BBOZA ¥ COXpPAHEHME BBELEHHBIX IaHHEIX (V')
= [Ipumep: Menro/Hacrp/0bmye HacTporku/0bo3Hau. npubopa

0K

E+H CM44¥]
[ Jol1]BY3]4]5]e]7]s]o]

(Alelcjoje|Fle|H]1]s|k/Lim
(Nolpjajr|s|T]u]v]w|x]¥ 2|

nJe.}Je] | |~||*||| |«||del||c||
X |

8.3.6 Tabmuubr

= Tabmyiel HeoOXOOMMEL [IJI COIIOCTaB/IeHNs MaTeMaTdecKMx YHKIMIA WK AJ19 BBOAa
HeperyJsApHBIX MHTepBaJIOB o0Tbopa 1pob.

= [I119 peflaKTMpOBaHMs TabiMIIBI IlepeMellaiiTeck 10 CTPOKaM ¥ CTosI0LaM I10CPefICTBOM
HaBUTraTOpa M M3MeHANTe 3HaueHNs B AYeiiKax.

= [I119 pefaKTMpOBaHMsA NOCTYIIHBI TOJIBKO UMCIIOBBle 3HaUeHMd. KoHTposep
aBTOMaTM4ecKy obpabaTeiBaeT eAVHMIIBI M3MEPEHNIA.

= MoxxHO 106aBNIATE CTpoKY B Tabmmuiry (cencopHas kHorka INSERT) mim yoaiaTh ux
(cencopHast kHorka DEL).

= BriocsieficTBUM Tabnuily CJiemyeT coxpaHuTh (ceHcopHasi KHonka SAVE).

= Kpome TOro, MOXKHO B JIF000J1 MOMEHT OTMEHUTE BBOJ, UCII0JIb3Ys CEHCOPHYIO KHOIIKY X.

= [Ipumep: Menr/Hactp/Bxonpr/pH/Komm.cpensl

0K

Temperature pH

1 pH 6.90

2 |25.0°C pH 7.00
3 |30.0°C pH7.10

INSERT| DEL | SAVE
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9 BBop B 3KcIuryaTanyro
9.1 dyHKUMOHAaNbHAsA IpoBepKa
A OCTOPOXXHO

HenpaBuipHOe noAKIoueHMe, HeIIpaBUWIBHOE CeTeBOe HalpshKeHue

Yrposa be3onacHocTy epcoHana u cbom B pabore nmpubopal

» YbermuTech B IPaBMJIBHOCTY BCEX COEIMHEHUN U UX COOTBETCTBUM 3JIEKTPUYECKOM CXEME.

» Y[OCTOBEPLTECH B TOM, UTO CETEBOE HaIlpSKEHMe COOTBETCTBYET HaIlPXKEHMIO,
YKa3aHHOMY Ha 3aBOJICKOM Tabimuke.

CoxpaHeHMe napaMeTpPOB KOH(MUIypayuu KaKk CHUMOK 3KpaHa

CHMMEKM 5KpaHa MOXXHO CZenaTh B JIF060J MOMEHT IpM [TOMOILY TOTIOJTHUTEIIBHOTO
IVICIITIes , I COXPAHUTB MX Ha SD-KapTy.

1. BcrasbTe SD-KapTy B 10T 11 SD-KapThl Ha 6a30BOM MOAYIIE.
2. Haxmure K1aBMIy HaBUraTopa M yIepPXKMBaTe ee HAXKATOM He MeHee 3 CeKyHL.

3. B KoHTeKcTHOM MeH!0 BelbepyuTe MyHKT CKPMH-LIOT .

= Texymmit skpaH coxpaHsaeTcs Ha SD-KapTy B manky 'Screenshots" (CHUMKM
3KpaHa) B BuAe rpacmdeckoro ¢ara (bitmap).

9.2 BxirroueHue nutaHuga

ﬂ ITpm 3amycke mpubopa, B TEUEHME HECKOIBKMX CEKYHTT A0 MHULMAIIM3ALMN PeJie 1
TOKOBBIE BBIXOI[BI HAXOISITCA B HEOTIPELeIIEHHOM COCTOsTHMM. OcTeperanTech
BO3MOXXHOTO BO3/IEMCTBMSA HA MTOAKITFOYEHHBIE YITPABIIAONIME YCTPOCTBA.

9.2.1 Hacrpoiika si3pIKa yIpaBJIeHUs

Hacrporika s13p1ka

1. Bxiroumte nuraHue.
Y JloxOouTechb OKOHUYAHMSA MHUALIMATIM3AIMA.

2. Haxwmure ceHcopHyro KHONKY: MENU.

3. Bribepute TpebyeMrbit S13BIK B BepXHEM ITYHKTe MEHIO.
~ TIpnbopom MOXHO byZeT ypaBiIATh Ha BEIOPAHHOM f3BIKE.
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9.2.2 [ToBegeHme gucmiesa

Mesnro/Ynpasn./[Iucmnen

DyHKIMS (011117173 Hudopmanms
KonTtpacr 0151095 % OTperynmmpyiTe HaCTPOMKY 3KpaHa, YTOOBI OHM
. COOTBETCTBOBAJIY YCJIOBMAM TEXHOJIOTMYECKON
3aBoicKas HaCTpOMKa ¥y
BI.
50 % cben
- Betb IlopcBeTka — ABTOMaTHY.
OACBETKA BIo0p Ecr B TeueHne HebobIIOrO Neprofia BpeMeHn
L]
BRI He HaXKMMaJlacb HM OfIHa KHOIIKa, TO TIOZCBeTKa
= BEIKII

= ABTOMaTMUY.

3aBo/cKast HACTpoMKa
ABTOMAaTHY.

aBTOMAaTHUYeCKHM BBIKJTFOUaeTcs1. OHa CHOBa
BKJTFOYaeTCA IT10CJIe HaXaTuA KHOIIKA
HaBHUTaTOpa.

INoxcBeTka — BKII
[MomcBETKA aBTOMATHUECKM HE BEIKITFOUAETCS.

Bpamenne aucrut.

Br16op

= Pyyn.yn

= ABTOMATMY.
3aBojicKas HaCTpOMKa
Pyun.yn

Ecmm BeIbpaHa oniyss ABTOMaTHY., TO
OIHOKaHaJIbHOE 0TODpa)keHye M3MepeHHBIX
3HAUYEHMI TIEPEKITIOUAETCS C OHOrO KaHara Ha
IIPYTO¥ KaXKOYI0 CEKYHTY.

9.3 Ilonbp3oBaTenbCK.HACTPOMKA 3KpaHa

Mesnro/Ynpasi./Ilonbp3oBaTenbCcK. HaCTPOMKa SKpaHa

DyHKIMS Oy Hudopmanys
P M3mep.akpan 1...6 MoxxHO co3paTte 6 COHCTBEHHBIX SKPaHOB
M3MepeHNs ¥ IIPUCBOUTD MM HasBaHMA. OyHKLIMMU
MIIEHTUYHBI IUIS BCeX 6 3KPaHOB M3MepeHMs
V3mep.3KpaH Br16op ITocrte co3manmsa cOHCTBEHHOTO 3KpaHa
= BKJI M3MepeHNs ero MOXHO 37lecb BKIHOUNTh. HoBEIN
® BBIKII 5KpaH HaXOAMTCA B pasfierne

3aBofCK1e HaCTPOMKMA
BBIKIT

Ilonp30BaTeNIbCK. HACTPONKA IKpaHa

ITUKETKA

ITonb30BaTENbCKNI TEKCT,

20 cMMBOJIOB

HammeHOBaHMe 3KpaHa M3MepeHNUsI
[losIBNIsIETCS HA IUCIUIEE B CTPOKE COCTOSTHUS

Korn-Bo nmyHMIM

Orlmo8

3aBoJICK1e HaCTPOMKN
8

3apariTe KOIM4ecTBo 0TobparkaeMbIx
M3MepeHHBIX 3HaYeHWi

P Jmaual ... 8 ITone3oBaTenbCKkmit OnpepieneHye coflep>kaHus JTUKETKa B
uHTepderic TIOAMEHI0 KaXKA0M CTPOKM
IJTHKeTKa
McTouH. JaHHBIX Be16op » Bribepure MCTOUHMK AaHHBIX

= Her

c 6 MoxHO BbIOpaTh OIH U3 CIIeAYOLIMX
L]

M. CIIMCOK B CTOJIOLIE BapUAHTOE:
«adopmanysa»

3aBofCK1e HACTPOMKMA
Her

BXO[IBI C IaTYNKOB;

Heartbeat [InarHocT1Ka, BXOObI C JAaTYMKOB;
KOHTpOJIIEP;

TOKOBBIE BXOZIHI,

CHUTHAJTBI TT0JIEBO IIMHBI;

MaTeMaTndecKye (YHKIMY;

IIBOMYHBIE BXOLBI M BEIXOMHI,

TOKOBBIE BBIXOITBI;

pere;

[EPEKIIF0YEHME AMATIA30HOB U3MEPEHUIA.

Endress+Hauser



Liquiline CM442R/CM444R/CM448R BBog B 3KCIUIyaTaIyo

Mesnro/Ynpasin./Ilonb3oBaTeIbCK. HACTPOMKA SKpaHa
OyHKIMSA Ornyn Uudopmarms
V3mep.3HaueHue Br16op Mo>xHO 0T0bpa3nTE ITIaBHBIE, BCTIOMOTaTeJIbHEIE
MICTOYH. TAHHbIX - B 3aBucumMocTy1 0T Bxofia Y HeWCIIpaBJIeHHbIe M3MepeHHbIe 3HaUeHNs B
. BUCMMOCTH OT TUIIA BX
8x00 3aBofCKME HACTPOMKA 3aBUCMMOC vo a BXozia
Her Bribop omimit A1 BEIXOMIOB 37eCh He
TIpeAyCMOTPEH
Ty yripasm.ycTp. Beibop [NopgpobHas nHbopMaLysa 0 KOHTPOJUIEpax 1
L] =
MCTOUH. TAHHDbIX - Her obpabaTelBaeMBbIX TIepEMEHHBIX: > B 76
= Bumonsap
KORmponnep
= YHUIIONAD-
= YHunonsp+
3aBofCKMe HAaCTPOMKK
Her
JTMKeTKa [Tonb3oBaTenbckmit TeKeT, | OnpepensenMoe oIb30BaTeIeM UM
20 cuMBOTIOB otobpa)kaeMoro rnapamerpa
> Yer.3Ha4.Ha "%0V" 1 [evicTBue Ecivt BBI BBITIOJTHSIETE 3TO OEVCTBME, 3HAUUT, BB
[IpMHVMAETe aBTOMATHMUECKH IIPefiylaraeMoe MMs
napametpa. CobcTBeHHOe Ha3BaHMe [TapaMeTpa
(dTMKeTKa) yTpaunBaetcs!
1) "%0V" 03Ha4aeT TeKCT, KOTOPBI 3aBUCUT OT KOHTEKCTa. ITOT TEKCT aBTOMAaTHMUECKM TeHepUPYeTCs

IIpOrpaMMHBIM ObecriedyeHneM 1 nofcrassercsa BMecTo %0V. B mpocTemmx cuTyalmax creHepupoBaHHbIN
TeKCT IpeficTaBIIAeT coboit, K mpuMepy, Ha3BaHMe M3MepUTeIbHOIO KaHasla.

9.4 OcHOBHBIE HACTPOVKM

YcraHoBKa 6a30BBIX MapaMeTpOB HACTPOMKHU

1. [Tlepewmrounreck B Hactp/BasoB.HacTp .
= BrInonHUTe C1eAyoLye HaCTPOMKU.

2. O6o3Hau. mpubopa: mpucBoiTe Ipubopy Mr0boe nMsa Ha BeIbop (Maxc. 32 cMMBOIIa).
YcraH. maThl: py He0OXOAMMOCTY CKOPPEKTUPYITE YCTAHOBIIEHHYIO ATy .

4. YcraH. BpeMeHM: IIpU HEOﬁXO)Z[I/IMOCTI/I CKOPPEKTI/IPYI‘/IITG YCTaHOBJIEHHOE BPEMHA.

L= HpI/I YCKOPEHHOM BBOZIE B SKCIUTyaTAlIMEO OOIIOJTHUTEJIbHBIE ITIapaMeTDbhL
HaCTpOIZKI/I BBIXOHOB, peJjie M T. . MOXXHO MTHOPUPOBATD. otn HaCTpOI‘/‘IKI/I MOXXHO
BBITIOJTHUTD I103Ke B CIIelIMaJIbHBIX MEHH0.

5. [lna Bo3Bpara B peXXUM M3MepeHNs: HOKMUTEe CeHCOPHYI0 KHONIKY ESC n
yIOepXUBauTe ee B TeUeHMe, 110 KpalHei Mepe, OIHOM CeKyHIbL.

t~ KoHTposuiep b6ymeT QYHKIMOHMPOBATb B COOTBETCTBUM C DA30BBIMM ITapaMeTpaMu
HaCTpOMKM. [I0K/IF0UeHHBIE NaTYMKM UCTIONB3YIOTCA C 3aBOICKMMM HACTPOMKaMU
IU1A OIIpefie/IeHHOI0 THIla JaTuMKa U C IIOCIeHUMHM COXpaHeHHBIMU
VHAMBUIyaJIbHBIMM [TapaMeTpaMu KaMbpoBKH.

[71s1 HaCTPOVIKM BaXKHEMIIMX ITAapaMeTPOB BXOOB U BBIXOLOB HEIIOCPeNCTBEHHO B MEHEO
BasoB.HacTp :

> BEINONHUTE HACTPOMKY TOKOBBIX BEIXOMIOB, peJle, JaTUMKOB IIPeAesIbHOIO YPOBHS,
KOHTPOJUIEPOB, AMAaTrHOCTMKY IIpMbOopa U LIMKIIOB OUMCTKM B IIOJIMEHIO, PACIIOJIOKEHHBIX
3a IapaMeTpamMy HaCTPOMKM BPEMEHM.
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10 JKCIUTyaTauus

10.1 [Oucren

10.1.1 DSxpaHHBIE KHOIIKM B peXXMMe U3MepeHUsI

Ha sxpanax n3mepeHus, B HYDKHEN CTPOKe AMCIIIes 0TObpaXKaroTca YeThIpe SKpaHHbBIe

KHOITKM:

= C nomompbro MENU, CAL 1 DIAG nepeiiiyute HeNoCpeACTBEHHO K ONIpefleJIEHHOMY
IIpOrpaMMHOMY MEHIO.

= C nomompro HOLD M0>XHO HeMeAJIeHHO aKTMBMPOBAaTh PeXXUM 0611ero yaoepxanus s
JaTuynKoB. [Ipy 3TOM B pexxuM yaepXaHuA OyAyT IepeBelleHb] BCe CBA3aHHBIE BBIXOAH,
KOHTDOJUIEDHI M LIMKJIBI OYMCTKM. B 3TOM crtydae OyOyT pepBaHbl BCe BHIIOIHAEMBIE
IIpOrpaMMBbl OUMCTKYM NAaTUMKOB. TeM He MeHee, aXKe IIpY aKTMBHOM yAepXXaHnK
OUMCTKY MOXXHO 3aIIyCTUTh BPYUHYIO.

10.1.2 Pexum nsmepenusa

JOCTYITHO HECKOJIBKO PEXMMOB PaboTh! mucIuies
(151 IEPEKITFOYEHMST PEXKMMOB MCITOJIb3YETCS KHOIIKA HaBMUTraTopa)
= (1) Ob30p BCex BXOAOB ¥ BEIXOOB
= (2) OcHOBHOE M3MEPEHHOE 3HAUeHMe BXOa WM BEIXOLA WM COCTOSIHME pejie
= (3) OCHOBHOE ¥ [OIOJTHUTENIBHOE M3MEPEHHOE 3HAUEHME Ha BXOJIE MaTunKa
= (4) Bce u3MepeHHBIE 3HAYEHMsT Ha BXOJIE MATUMKa
= (5) TonbKo AyIs M3MEpEHMs YPOBHSA rPpaHMLbl paspena gas:
rpaduueckoe 0ToOpaXKeHMe 30HbI pasmesia

Tarkkxe MMeIOTCA MOOMEHIO:

= (6) OnpenenseMele ITOJTb30BaTEIEM MEHIO M3MepeHMA (DOCTYITHO TOJIBKO II0CIIe
TIpeBAPUTENILHOTO ONpeeNIeHNs)
Bribop paHee HaCTpOEHHBIX 3KpaHoB (> B 52)

= (7) Heartbeat diagnostics
BrlcTpBiit 0630p cocTosgHMS pubopa M KaXXIOro MOAKITF0YeHHOTO TaTYMKa C
TexHosnoruem Heartbeat

Iepexon mexpay KaHanmamu U pexxumanu (2) - (5)

» [loBepHUTE HABUTATOP.
L~ [ucrien u3sMeHsAeTca OT KaHasa K KaHally.

Tun gaTymka OCHOBHOE 3HaUeHue OcHOBHOe/BTOpUYHOE Bce 3Hauenns
u3MepsieMoe 3HaYeHue

CTeKISIHHBIN JaTUMK It 3HaueHne pH 3Hauenne pH/ OcH.3HaYeHMe,
n3mepenust pH TeMIlepaTypa Ucxop.3Hay.,
Temneparypa,
CompoT.cTexia
HaTunk st 3Hauenne pH, wm 3Hauenne pH, OcH.3HaueHmue,
KOMOVMHMPOBAHHOT'O 3nauenme OBII, mn 3nauenme OBII, mn Wcxop.3Had.,
n3Mepenns pH u OBII 3HayeHue rH 3HayeHue rH, Temneparypa,
TeMIlepaTypa Compor.cTekna
[aTumk Omns usmepeHus pH, 3HaueHne pH 3Hauenne pH/ OcH.3HaueHMue,
ISFET TeMIlepaTypa Ucxop.3Hay.,
Temmeparypa
Hartumk amns usmepenus OBIT | OBII OBII, Temmniepatypa OcH.3HaueHmue,
Ucxop.3Hau., OTKIIOH,
Temmneparypa
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Tun paTumka

OCHOBHOE 3HaUeHMe

OcHOBHOE/BTOPMYHOE
u3MepsieMoe 3HaYeHue

Bce 3HaueHust

[laTuMK IpOBOOMMOCTH, [TpoBOAMIMOCTB, [TpoBOAMMOCTB, OcH.3HaueHue,
MHIYKTUBHOE M3MepeHMe KOHLIeHTpaLus KOHLIEHTpaLu, HUcxop.3Hay.,
TeMIleparypa Temnepartypa
[MaTumK IpoOBOAMMOCTH, [TpoBOAMMOCTB, [TpoBOAMMOCTB, OcH.3HaueHue,
KOHZIYKTMBHOE M3MepeHye COTIPOTUBIIAEMOCTD, COTIPOTMBIIAEMOCTD, HUcxop.3Hay.,
KOHLIEHTpaLys KOHIIeHTpalys, Temnepartypa
TeMIleparypa
JaTumk Kucropoza, Kncopon Kncrnopop, temneparypa | [lapumansH. masi.,
ONTUYECKUIA U Hacenuenue ,
aMIlepoMeTpUIecKmit KonnenTpanmsi,
Temnepartypa
[aTumk me3nHpeKIym Xnop wm Xrop v oMokeup xopa, | OcH.3HaueHue,
IVoKemp xytopa (B TeMIleparypa HUcxop.3Hay.,
3aBUCHMMOCTU OT Temnepartypa
IaTyMKa)
JlaTuMkK HUTpaTOB Hurparter Hutparel, TeMniepaTypa OcH.3HaueHMe,
Wcxop.3Hau.,
Temnepartypa
JJaTuMK MyTHOCTM MyTHOCTB MyTHOCTB, TeMnlepaTypa | OcH.3Ha4eHue,
Wcxop.3Hau.,
Temneparypa
JlaTuMK CrIeKTpasbHOIo SAC SAC, TemnepaTtypa OcH.3HaueHne,
K03(puIMeHTa IOIJIOMeHNUSA Wcxop.3Hau.,
(SAC) Temmneparypa
[MaTuMK ypoBHA LIyIaMa MyTHOCTB MyTtHOCTB, TemniepaTypa | OcH.3HaYeHue,
Ucxop.3Hau.,
Temnepartypa
IlaTUYMK aMMOHMS, AMMOHMI AMMOHMIA, TeMIlepaTypa OcH.3HaueHue,
VIOHOCEJIEKTUBHBIN Ucxop.3Hau.,
Temnepartypa
[laTuMK HUTPATOB, Hurparte Hutparel, TeMIiepaTypa OcH.3HaueHMue,
VIOHOCEJIEKTUBHBIN Ucxop.3Hau.,
Temnepartypa
JaTumk Kamms, Kammi Kanuii, Temneparypa OcH.3HaueHMe,
MOHOCEJIEKTUBHBIN Ncxop.3Hau.,
Temnepatypa
[laTumk O7s usmepeHus UIS UIS OcH.3HaueHue,
YPOBHA I'DaHMLIBI pasfena HUcxop.3Hay.,
a3 Temneparypa

3oHa pasgfena
(rpaduueckas cxema)
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Heartbeat muarnocruka
(OmnIMoHaIBHO WM C AOTIOTHUTETBHBIM KOJIOM aKTUBALIMM)
= JxpaH Heartbeat diagnostics ¢ rpadudeckmmy MHAMKaTOpaMy MCIIPaBHOCTH NIpubopa u
IaTYMKa ¥ C TaliMepOM TEXHMYECKOTO OOCITY»KMBAHMUSA WM (B 3aBUCMMOCTH OT AATYMKA)
TalIMepOM KanmbpoBKM
= KoHTponupyeMas nH@opMauysa ob ucrpaBHOCTY Ipubopa M COCTOSHMM AaTuMKa
> B56
= (Q): cocTogHMe AaTuMKa/Ipubopa 1 Tarimep TexHudeckoro obcryxmbanusa > 20 %;
Kakue-1mbo feyicTByA He TpebyroTcs;
= (O): COCTOSAHME OaTuyKa/npubopa My TaiMep TeEXHMUEeCKOro 00Ty K1BaHusA
> 5 < 20 %, TexHM4IeCcKoe 00CIy>KMBaHMe ellle He TpebyeTcs CPOYHO, HO ero CJIeAyeT
3aIUIaHMpOBAaTh;
= (): COCTOSIHME JaTuyKa/Ipmbopa Wiy TaiMep TexHu4decKoro obcmyxmBanus < 5 %,
pPeKOMeH[IyeTCA BBIIIOJIHUTE TEXHMYECKOe 0DCIy>KMBaHue.
= CocTosiHMe maTumKa Heartbeat — 3To o1jeHKa pe3ynbpTraToB KanMbpoBKM 1
IIMArHOCTMUECKUX (DYHKLMI JaTuMKa.

<<rpy€THbH‘/II CMaWIMK» MOXET YKa3bIBaTb Ha HeraTMBHBIN PEe3yJIbTaT KaHI/I6pOBKI/I,
HEKOPPEKTHOE COCTOAHME M3MEDPEHHOI'O 3HAYEHMA MIIN IIPEBBIILIEHME ITPENETIOB BpDEMEHN
pa6OTbI. HaCTpOI/IB 3TU TIpEEJIbI B KOH(pI/II'ypaLU/II/I OaT4yMKa, MOXXHO OIITMMaJIbHO
adalTMpoBaTb AMATrHOCTUKY Heartbeat OJIA ):[aHHOI;I obnactu IIpMMEHEHMA.

Heartbeat n kareropuss NAMUR

CraTyc Heartbeat obo3HaudaeT cocTosiHMe faTumka Wiy npubopa, B TO BpeMs Kak
kareropmu NAMUR (F, C, M, S) mpencTaBmsioT cobo OLIEHKY [OCTOBEPHOCTH
M3MEePEHHOI'0 3HaYeHUA. o OBa YCJI0BUA MOI'YT B3aMMHO KOPPEJNIMPOBaTh, HO
OIHO3HAYHOW CBA3M MEXIYy HMMMU HeT.

= [Ipymep 1

® U(CJI0 OCTABIIMXCS IIMKIIOB OUMCTKY JaTumKa fnocturiio 20 % 3aaHHoro
MaKCcMMaJIbHOTo uncina. [Iponcxomut cmeHa cuMBona Heartbeat ¢ © Ha ©.
/3MepeHHOe 3HaUYeHMe 0CTaeTCs TOCTOBEPHBIM, T03TOMY curHai coctosgHmsa NAMUR
He M3MeHSeTCs.

L] HpI/I IIpEeBBIMIEHMN MaKCMMAJIbHO OOIIYCTMMOTI'O KOJIMYECTBA LIMKIIOB OUMUCTKU
TIPOMCXOIUT CMeHa cuMBoia Heartbeat ¢ © Ha (2). M3MepeHHOe 3HAYEHME MOXET
0CTaBaThbCA Bce ellle I0CTOBepHBIM, HO curHan coctosstHusa NAMUR namenutcs Ha M
(Tpebyetcs TexHMYeCKOe OOCITYKMBaHNE).

= [Ipymep 2
Hatumk BeImien u3 crposi. Cocrosinme Heartbeat HememieHHO MeHAeTcs ¢ (©) Ha ).
Curnan coctostauss NAMUR Takke HeMejiIeHHO MeHsieTcs Ha F (HeucrpaBHOCTB).

10.1.3 Cocrosinue npubopa

3HauKM Ha fuciiee coobmaroT BaM 06 0cobBIX COCTOAHMAX ITpubopa.

3Ha4voK MecTtomnonoxenue Omnmcanue
F [TaHesNb 3aroyIoBKa InarHocTnueckoe coobinerne «OTKas3»
M [TaHenb 3aroyioBKa [narsocTmyeckoe coodieHme «3anpoc TeXHUUECKOTo
0bCITyXMBaHWA»
[Tanesnb 3aronoBKa [narnoctmnyeckoe coobienne «[IpoBepka»
[TaHenb 3aronoBKa [narHoctmyeckoe coobuenne «He cooTBeTCTBYeT
crienuKaLym
<, [TaHenb 3aronoBKa CBs3b 1o noneBo mwmHe uim TCP/IP
< [TaHesnb 3aroyIoBKa AKTMBEH PEXUM yIOepKaHus (O JaTIMKOB)
b 4 [To n3MepeHHOMY 3HaUeHMI0 | AKTMBEH PEXVM VAepXKaHus 11 YIPaBJIAIOIIEro YCTPOMCTBA
(TOKOBBIV BBIXO[], JAaTYMK IIPELeJIbHOrO YPOBHA M T. I1.)
T [To M3MepeHHOMY 3HaUeHMIO DK M3MepeHHOMY 3HaYeHMIo fobaB/IeHo cMellleHne
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3Ha4oK MecrononoxxeHue Ommcanne
[X] [To n3MepeHHOMY 3HaUEHMIO | V{3MepeHHOe 3HaueHKe, oTobpakaeMoe B IpefjaBapMitHOM MU
aBapMITHOM COCTOSTHUM
ATC [To n3MepeHHOMY 3HauUeHMIO | AKTMBHA aBTOMAaTMUecKas TepMOKOMIIeHcauus (myis
IATUNKOB)
MTC [lo n3MepeHHOMY 3HaUEHUIO | AKTMBHA pydYHasl TEPMOKOMIIEHCALMSA (1A JaTUMKOB)
SIM [TaHenb 3aroI0BKa Pexxrm MozienMpoBaHusA aKTUBeH Wiy NoAKII0uEH Memocheck
SIM
SIM [To n3mepeHHOMY 3HaueHn0 | Ha M3MepeHHOe 3HaUYeHMe BIIMSIET CMOZIENIMPOBAHHOE
3HaueHne
SIM [To n3mepeHHoMy 3HaueHn0 | OTobpakaemoe M3MepeHHOe 3HaYeHMe MOLEMpPYeTCs (Iist
IATUUKOB)
© [Tocie HOMepa KaHana Heartbeat [Ilnarunoctuka: cocTosiHMe JaTunKa HOpMaJIbHOe
® [Tocrie HoMepa KaHasla Heartbeat InarHoctuka: cocTossHME OaTUMKa
HEYIOBJIETBOPUTEIIBHOE
(@] [Tocrie HoMepa KaHala Heartbeat [lnarsoctuka: cocTossHMe JaTumnKa
YIIOBJIETBOPUTEIIBHOE
D] [TaHesb 3arooBKa KonTposep aktuBeH
1) Tosnbko u3amepenne pH mim OBIL.

ﬂ [Tpy ogHOBpPEeMEHHOM IOAIBIIEHMM ABYX WM DoJlee AMAarHOCTMUIECKMX COODIIeHNI Ha
IVCTIIEV BEIBOOMTCS 3HAYOK COODBIIEHNUS ¢ HAMBBICIIMM ITPUOPUTETOM (MH(OPMALUS
06 0uepeHOCTM IPMOPUTETOB B COOTBETCTBMM ¢ TpeboBaumAamMy NAMUR npuBefieHa B
pasmerne - 131).

10.1.4 TIIpocmoTp Ha3Ha4YeHUS

[TpocMoTp Ha3HaueHus1, HarpuMmep, HasHaueHne KaHaIOB, BEIBOAUTCS B KaUeCTBe
nocyieqHen (PYHKLUMY BO MHOTHMX paseriax MeHro. JTa (DYHKLMSA I03BOJISAET OPeAesiATh
TIPMBOLEI WM (PYHKLIMM, TIOOKITFOUEHHEIE K BXOIY WM BEIXOZY. Pacrpenenenme QyHKIMMA
oTobpakaeTcs B IOPSAIKE MEPAPXUM.

10.2 Obume HacCTpOMKMN

10.2.1 OcHoBHBIE NapaMeTpbl HACTPOMKHU

Menro/Hactp/Obmue HacTpoku

dyukms Ompym Uudopmarms
0Obo3Hau. nmpubopa [Torp30BaTENMBCKMM TEKCT, | »  BribepuTe MMs KOHTpoIUIepa, HarIpuMep
32 cumBoOnIa MCIIONB3YITe Ha3BaHMe Ipubopa.
En.m3mep.temm. BapuaHTBI
s °C
s °F
s K
3aBoicKasA HaCTPOKa
°C
ToxoBbI AMall. BapuaHTBI B cootBercTBMM ¢ NAMUR NE43 nmHenHbIM
= 0.20 MA IMamnasoH coctasnseT oT 3,8 no 20,5 MA (4..20
s 4.20MA mA) win ot 0 go 20,5 mMA (0..20 mA). B cyuae
3aBopicKas HACTpOViKa BBIXO/Ia 38 BEPXHWI1 MY HYDKHMI TIpefien
4.20 MA [Mara3oHa 3HaYeHMe TOKa OCTAeTCs Ha IPaHuLe

[IMara3oHa M BbIAAeTCa OMarHoCTUYecKoe
coobuienne (460 wm 461).
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Menro/Hactp/0Obmye HacTpoku

DyHKuMA Oy

Hudopmanys

Tox nmoBpexmeHus 0t 0,0 mo 23,0 MA

3aBojicKas HaCTpOMKa
22,5 MA

Ita pyrrma cootBeTcTBYeT NAMUR NE43.

» YCTaHOBUTe 3HaUEHME TOKaQ, KOTOpoe
OOJDKHO ABJIATHCA BBIXOOHBIM 3HaYeHMEM
TOKOBBIX BBIXO[IOB B CJIy4ae OLIMOKM.

3nauenye g Tok MOBpeXXAeHMs NOJDKHO ObITh BHE AManasoHa n3MepeHmit. Ecm BeibpaH mapamerp
ToxoBe auar. = 0..20 MA, cieffyeT yCTaHOBUTD TOK KOPOTKOT'O 3aMBIKaHMA B iManasoHe ot 20,1 1o 23
MA. Ecn BeibpaH napametp TokoBen1 fiuar. = 4..20 MA, B KauecTBe TOKa KOPOTKOI'O 3aMBIKaHMA TaKxKe

MOXXHO OIPeZieNUTb 3HaueHue < 4 MA.

[Tpmbop 1no3BoJIAET MUCIONIb30BaTh 3HaYEeHNMe TOKa OMMbKYM, MoNafjarolliee B AManasoH u3MepeHnd. B Takmx
CIy4asix HeobXoAMMO YUMTHIBATh BO3MOXKHOe BIIMsIHME Ha paboumit mmporecc.

3aepXKK. CUrHaJL. 0..9999 ¢ [TporpammHuoe obecrieueHyne oTobpakaeT TOITBKO
3aBoAcKas HACTpOIKA Te omMbKK, BpeMa CYIIECTBOBAHNA KOTOPEIX
Oc IIpEBBIIIAET YCTaHOBJIEHHBI MHTEPBaJl BpeMeHM
3amepXxkn. Takmum obpasom, obecrieunBaercs
BO3MOXXHOCTb [TOfjaB/IeHMA KPaTKOBPEMEHHO
oTobpakaeMbIX COODIeHMI, BEIBOAMMBIX B
pesymbTaTe [OMYCTMMBIX KoJlebaHmi
rapaMeTpOB, XapaKTePHBIX [/17 KOHKPETHBIX
TIPOLIECCOB.
Pexxnm Hold BapuaHTBI C IOMOIIBIO 3TOM (PYHKLMM MOXXHO HEMeIJIEHHO
» [leakTus. AKTMBMPOBATh PEXXMM 0DIIEro yuepxaHus (Oyst
= AKTMBMD. naTunKoB). OYHKLMSA IEMCTBYET TaK XK€, KaK U
3aBojicKas HacTpoitKa KHOHKa-MEiHVIHyHHTOp HOLD Ha 3KpaHax
Teaxvs. V3MEepEeHWIA.

10.2.2 [arta u Bpems

Memnro/Hacrp/06mue Hacrpoviku/[lata/Bpemst

OyHKIMM Onuyn Uudopmanys
YcraH. maTel B 3aBMUMMOCTM OT PeXXuM peaKTUpOBaHMUA:
topmara [enb (oBe mmndper): 01 ... 31
Mecs (gBe nmdper): 01 ... 12
Tox (ueTeipe umpsl): 1970 ... 2106
YcraH. BpemMeHn B saBucumMocTyt 0T PexXMM peflaKTMPOBaHMUS:
dopmaTta 44 (gac): 00 ... 23 / 0 go nmonymHA ... 12 mocite
TOJTYHA
MM (MmHyTEI): 00 ... 59
cc (cexynppi): 00 ... 59
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Menro/Hactp/Obmue Hactpoyku/[ata/Bpems

OyHKIM Ompym Uudopmarms

P Pacump. HacTpoku

dopmar faTel Br16op » Bribepure dopmaT faThI.
s II.MM.ITIT
= [TIT-MM-I
s MM-OO-TITIT
3aBofCKMEe HACTPOMKHA
IOO.MMITIT

®opm.Bpem. Br16op » Bribepute 12- wm 24-yacoBou hopMar
s JU:MM am (12y) BpeMeHM. B nocieiHeN Bepcuy TaKoke
= JU:MM (24y) MOXXHO MUCIIOJIb30BaTh CEKYHIIBI.
s JU:MM:CC (24y)
3aBOJICK1e HaCTPOMKNU
YU:MM:CC (24u)

Uac. mosic Beibop Hert = cpennee Bpems no ['puuBnuy (JloHmoH).
= Her
= Bribop ozHoro n3 35

YaCOBBIX IT0SICOB

3aBofICKMe HaCTPOMKNU
Het

DST Br16op KonTpomep obecrieunBaeT aBTOMaTUYIECKMI
® BBHIKII TIepexof C IeTHEero Ha CTaHAapTHOe BpeMs I1pu
= EBpomna BBEIDOpE aMepMKaHCKOIO MM eBPOIIeNCKOTro
s CIIA JIeTHEr0 BpeMEHMU.
s Pyyn.yn Onumd "BpyuHyto' I03BOJISET CAMOCTOATEIBHO

3aBofCKME HACTPOMKHA
BBIKJI

YCTaHAB/IMBATh HAYaJIbHYIO ¥ KOHEUHYIO [IaThl
VMCITOJIb30BaHMS JIETHETO BpeMeHn. B atom
CITy4ae Ha [MCIUIee MOSBSATCSA 1Ba
LIOTIOJTHATEJIBHBIX ITO[MEHI0, B KOTOPBIX
HeobX0VMO YKa3aTh ATy 1 BPeMS [IePEX0La.

10.2.3 TlapameTpsl HaCTPOMKM YAEPKaHUS

Menro/Hactp/Obmue Hactpoyku/Hactp. pexxuma Hold

DyHxIM Ompym Mudopmarms
ABT. HacTp. pexxuma Hold
3amep. HOLD 0..600c [1py epeKII0YeHMn B peXVM M3MepeHNs

3aBoACKMEe HACTPOMKHA
Oc

VOEep)KaHue OCYLIECTBISIETCA B TEUEHHUE
BPEMEHHOT0 MHTEPBaJIa, YCTAaHOBJIEHHOTO IS
3a[IEPIKKH.

MeHro HacTp

MeHro AVAarHOCTUKHA

Br16op
= [leaKTuB.
= AKTUBUP.

3aBoACKMe HAaCTPOMKK
eakTus.

KanmmbpoBka akTuB.

3aBoACKME HACTPOMKHA
AxTMBMD.

» Ompegnennte, HeOOXOOMMO JIM IEPEBOINUTD
BBIXOZBI ITpMbopa B 3aJaHHOE COCTOSTHME
yIep)KaHus [Py OTKPBITUM OIIPefeTIeHHOTO
MEHIO.

ﬂ B ciyuae akTMBaImy COCTOSHMSA YIEPIKAHWUSA IS MHOAMBUIYAIIBHOTO IIpubopa
[IpeKpanaeTcs JTobast paHee 3anylleHHass IPOrPaMMa OUMCTKM. 3aIyCTUTD OUUCTKY
TP aKTUBHOM YIEPXKaHUU MOXKHO TOJIBKO BPYUHYIO.
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10.2.4 2KypHansel perncrpaumumu

B xypHanax perucrpanmy coxpaHsaeTcs MHPOpMaLMa O CJIeAYIOMMX CODBITUAX.
# CobBITMSA KanmMOpOBKM/HACTPOMKU

= CobbITMA omepaTopa

= CoOBITHS AMArHOCTUKA

ITO MeHI0 M03BOJIAET ONPeNeIATE CII0CODOBI COXpaHEHWs NaHHBIX B XKypHaJax
permcTpanmm.
Kpome Toro, MoXHO OIpeZleNIMTb MHOMBUAYaNIbHBIE XKypHAJIbl PErMCTpaLyy JaHHBIX .
1. IlpucsonTe XypHaiy MMA.
2. BribepuTe n3MepeHHOe 3HaUEeHMe 11 PETUCTPALINN.

3. YKaxute BpeMsi CKaHMpOBaHus (Bp.ckaHup.).

- Bpems ckaHMPOBaHMA MOXXHO HACTPOUTD OTHENTBHO TS KaXKIOT0 XKypHaIa
perucTpanmm qaHHbBIX.

ﬂ HononmHnTeNbHAA MHPOPMAIMSA 0 XKypHanax perucrpaumu: > B 139.

Menro/Hactp/06mue HacTpoiku/XKypHainsl

DyHKIMS Oy Nndopmanms
MneHT. )xypHaa [Tonp3oBaTenbCcKuit TeKCT, | YacTb MMeHM daria Ipy 3KCIIOpTe XKypHaa
16 cumMBOIIOB permcTpanyumn
KypHai cobertmit Be16op Perucrpupyrorcs Bce AMarHoCTMUIECKMe
= BEIKII coobenns
= Kosb1.byde
3 o ygb P Konen.6ydep
= 3aronH.
aro ybepa [Ipy 3aTI0JTHEHMM TAMATH IOCTIeNHSAA 3aIMCh
3aBO/ICKMe HACTPOMKM aBTOMATMUECKM 3aIMChIBAETCSA Ha MECTO CaMo
Kornb1.bydep CTapoy 3ammcu

3amnoinH. bydepa

Ecnym mamsTh 3aroHeHa, TO BO3HMKAET
[IEPEMOJIHEHME, T. €. COXPaHEeHMe HOBBIX
3HAYEHMM CTaHOBUTCA HEBO3MOXKHBIM. B
KOHTpoJuiepe byzeT oTobpakaTbcs
COOTBETCTBYIOLIEE MYarHOCTUIECKOe coobIeHme.
[Tocrte aToro namATb HEOOXOOMMO OUMCTUTD

BPYYHYIO

p Ilpen. o meperor.
KypHan coberrmit =
3amonH. bydepa

KypHnan kammbpoBkn Be16op » Bribepure, TpebyeTcsa i monyvatb

* = BEIKII IMarHoCTMUYecKye coobieHms npu

PYH&JI IMarHOCTKA = BKII rieperioyiHeHMM byepHoN NaMATH OIS
. TBETCTB T HaJl
KypHarn HacTpoek 3aBO/ICKME HACTPOMKMU COOTBETCTBYIOMETO AKypHA/a
BBIKII

Endress+Hauser



Liquiline CM442R/CM444R/CM448R

OKCIUTyaTaums

Memnro/Hactp/Obmue HacTpovikn/2KypHansl

dyukms

Endress+Hauser

Onumn

Uudopmarms

P XKypHarns! aHHBIX

» Hos

MaKcuMaibHOe KOJIMYeCTBO CO3/aBaeMbIX
>KYPHAJIOB perCcTpaLyy JaHHbIX — 8

Vwms xypHana

[Tonb30BaTENIBCKMM TEKCT,

20 cumBOJIOB

McTouH.TaHHBIX

Be16op

= BXo[bI ¢ JaTYMKOB

= CyrHasnel Heartbeat

= KoHTportep

= TOKOBBIE BXOZIBI

s CUrHaJIbl [I0JIeBOM

LIMHBI

[IBOMYHBIE BXOIIBI

= MaTtemaTnueckue
pyHKIMM

3aBofCKMe HAaCTPOMKK
Her

» Bribop ncTOYHMKA AaHHBIX [J11 BHECEHUA
3aICeit B XKypHaIl

MOo>XHO BbIOpaTh OIVH U3 CJIEAYIOLINK
BapMaHTOB:

= [[oOKITFOUEHHBIE TaTUYMKA

® JloCcTynHBIe KOHTPOJIIEPHI
ToKoBBIe BXOABI

CurHaJibl 1oy1eBov IMHEL

= [IBOMYHBIE BXOIHBIE CUTHAJIBI

= MaTtemaTndeckye (QyHKIUM

M3mep.3HaueHne

Br16op

B 3aBucumoct1 ot
rapameTpa
VicTOYH.maHHBbIX

3aBoACKME HACTPOMKK
Her

MoxHOo OCYILIEeCTBJIATD PErMCTPALIMIO PA3JIMYHBIX
M3MEPEHHBIX 3HAUYeHMM B 3aBUCUMOCTH OT
MCTOYHMKA JaHHBIX

Bp.cxkanup.

Ot 0:00:01 mo 1:00:00

3aBofCKMe HAaCTPOMKN
0:01:00

MuHMMaIbHBI MHTEepBaJI BDEMeHU MeXIy
IBYMS 3aIMCAMMA
dopmar: :MM:CC

KypH. maHHBIX

Br16op
s Komnpm.bygep
s 3amonH. bydepa

3aBofCKME HACTPOMKA
Konb1.6ydep

Konew.6ydep

[Ipy 3aTIOJTHEHMY TAMATH TIOCTIEHSASA 3alMCh
aBTOMATMYeCKM 3aIIMChIBAETCA HA MECTO CaMO
CTapoM 3almcn

3amnonH. bydepa

Ecm namATh 3am0/IHeHa, TO BO3HMKAeT
TIeperoyIHEeHNe, T. e. COXPaHeHVe HOBBIX
3HaYeHMI CTaHOBUTCS HEBO3MOXXHEIM. B
KOHTpoJulepe OyfeT oTobpaXXaTbCs
COOTBETCTBYIOLIEE AMAarHOCTMUYECKOe COObIIeHNe.
[Tocrie 3TOr0 NaMATh HEOOXOOMMO OUYMCTUTD

BPYYHYIO

Ilpen. o mepemnon.

Kypnan coberrmit =
3amnonH. bydepa

Be16op
= BBIKIT
= BKII

3aBoJICKMe HaCTPOMKNU
BBIKII

» Bribepute, Tpebyetcs 1 ony4aThb
IIMarHOCTUYEeCKye coobIeHus pu
nepenoyHeHny OyhepHoM naMATH AJiA
COOTBETCTBYIOLIETr0 XKypHasa

[> NobaBuTh XKypHa

[evicTBue

Mcronp3yeTes TOIBKO Ipy He0OXOAMMOCTH
HeMe[JIEHHOT0 CO3[JaHMs XKypHaria PerucTpaLum.
[obaBneHye HOBOTO XXypHAJIa PErUCTPALN
[AHHBIX B NJIbHEMIIEeM BBITOJHAETCA C
ncronb3oBanuem Hos.

[> 3aBepiuen

HevictBue

Wcnonp3syetcs 1A BbIxoAa u3 MeHro Hos.
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Memnro/Hacrp/0bmue HacTpovikn/XKypHansl

OyHKIms Ompym Hudopmanys
[> 3amyck/ocraH. [ericTBHE [losBnseTca B crydae co30aHUA HECKOIIBKUX
OIJHOBpEMEHHO )KYPH&aJIOB perucrpauymy gaHHbX. C IOMOIIBI0
OJIHOTO LIeTYKa MOXKHO 3aIyCTUTE IIpoIlecc
3aIMCH [I11 BCEX XKYPHAJIOB PETMCTPaLn
IAaHHBIX WM OCTaHOBUTB €ro
P Ums xypHana Ha3BaHme 3TOro MogMeHI0 CO3AaeTCsI Ha OCHOBE

MIMeHM XypHaJla PercTpalmy 1 TosBIIAeTcs
TOJIBKO B TOM CJIy4ae, eCJI COOTBETCTBYIOLIMIA
JKypHaJI 6601 co3maH

E] [Ipy HaMMuUMK HECKOJIBKUX

JKYpPHAJIOB perncTpanmy 310 MEHIO IOABUTCA HECKOJIBKO pas.

VIcTOYH.ITaHHBIX

Tonbko I YTeHUA

V3mep.3HaueHMe

STV JaHHBIE UCTIONB3YIOTCA UCKITFOUMTENIBHO B
MH(OpMaLMOHHBIX Lenax. Ecmm norpebyerca
perucTpanys Jpyroro sHa4eHus, yauaure 3ToT
XKyPHaJI M CO3[IaiiTe HOBBIM XKyPHAJI perucTpaLym
JlaHHBIX

OcraBi. Bp. 3alIMCHn

Kypnan cobbrrmii =
3amnonH. bydepa

TornbKo O71d YTeHus

[IpocMOTp KONMYecTBa AHEM, YacoB Y MUHYT,
OCTaBIIMKCSA [I0 TIePEIIOJTHeHN XXypHaIa
perucrpamm

Pasmep 3amcn

KypHan coberruit =
3amnonH. bydepa

TombKo AJIA YTeHUA

[TpOCMOTp KOMUECTBA 3aIMCel, OCTABIIETOCS [0
IIepEIIOTHEHNS XKy PHaIa PerucTparmm

Wms xypHana

[Tonb30BaTENIBCKMI TEKCT,
20 cuMBOJIOB

3mech MOXXHO BHOBb M3MEHUTD UMSA

Bp.ckanup.

Ot 0:00:01 go 1:00:00

3aBo/CK1e HACTPOMKN
0:01:00

Kaxk ykazaHo BbIlIe

MMHMMaJIBHBIY MHTEPBaJl BpEMEHY MeX[y
IIBYMS 3aMUCAMU

®opmar: U:MM:CC

KypH. faHHBIX

Be16op
= Komem.bycdep
= 3aronH. bydepa

3aBofCKMe HACTPOMKM
Kosnbu.bydep

Komns1.6ydep

[1py 3aTI0JTHEHMY TaMSATH TIOCTIENHSASA 3aIMCh
aBTOMATHYECKM 3aIMChIBAETCSA HAa MECTO CaMO
CTapo 3ammcn

3anoinH. bydepa

Ecm namsTh 3an0J1HEHa, TO BO3HUKAeT
TIeperoyIHEeHNe, T. €. COXPaHeHMe HOBBIX
3HAYeHMM CTAaHOBUTCA HEBO3MOXXHEIM. B
KOHTpoJuiepe byzeT oTobpaXxaTbcs
COOTBETCTBYIOLEe MAarHOCTUUECKOe COobILIeHNe.
[Tocrie 3TOro MaMATb HEOOXOOMMO OYMUCTUTD

BPYYHYIO

I1pen. o mepemnosn.

Kypnan coberrmii =
3amnonH. bydepa

Br16op
® BEIKIT
= BKII

3aBoJICKMe HaCTPOMKH
BBIKJI

» Bribepute, Tpebyetcs i nony4aTb
IMarHOCTUUeCKMe coobIeHys Ipu
neperonHeHmy by epHoM NaMATH A7
COOTBETCTBYIOLIETO KypHasla
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Memnro/Hactp/Obmue HacTpovikn/XKypHansl

dyukms Ompym Uudopmarms

P JInH. rwioTTep MeH}10 714 yCTaHOBKM [TapaMeTpoB

rpaMuecKoro aucIIes

O Br16op OtobpaxkaTs (BKI) oc (X, ) Win HET (BBIKI)?
= BBIKII
= BKJI
3aBoACKMEe HACTPOMKHA
BKJT
OpmeHTanmsa Br16op Bo3mMoxHOCTE BEIOOpa MHOMKALM KPUBOM
= TOpM30HT. M3MepeHHBIX 3HaYeHMI (JIeBa HalpaBo
= BepTuk. (Topu3oHT.) My cBepxy BHM3 (BepTuk.). Ilpn

3aBoACKMe HAaCTPOMKK
['opn30HT.

HeobXOOMMOCTHM OIHOBPEMEHHOTO 0TOOpaXKeHusI
JIBYX XyPHAJIOB PerMCTpalyy JaHHbIX CJIeiyeT
ybeanThCA, UTO HACTPOMKM 0D0MX KYpHAJIOB
COBNaZarT

X-Omycanme

Y-Ommcanue

CeTka

CHMBOJTBI

Br16op
® BEIKII
= BKII

3aBofCKMe HAaCTPOMKK
BKJI

» OrobpaxeHue Wy CKpBbITHE OTMCAHWMIA OCe
u ceToK. TaroKe MOXXHO 0TObpa3suUThb MU
CKDBITb METKM L1ara

X Belc./Pac.ceT.Koopf,

Y Beic./Pac.ceT.Koopz

Ot 10 no 50 %

3aBofCKMEe HACTPOMKHA

» BBop BepxHet (IMKOBOM) TOUKU

10 %

> Ynammts HevictBue ITO [eVCTBME UCIIONB3YETCA IS YOAJIeHNS
)KypHaJla permcrpauym JaHHbIX. [Ipy 3ToM Bee

HecoXpaHeHHbIe JaHHEIe 6YAYT yTepsAHb

[Ipumep: HOBBINA XKypHaI perucrpauyuy ganubix (Hacrp/Obume Hacrpoyikn/XKypHans/
Kypuains! gauubx/Hos)

1. YcraHoBUTe CefyroLIMe HACTPOMKN.

= /IMA XKypHana
3apanite M. [Ipumep: «01».
® V{cTOYH.JaHHBIX
Bribepure ncTouHMK naHHEBIX. [IpumMep: [aTumK, TOOKITIOUeHHEN K KaHay 1 (CH1)..
= }[3Mep.3HaUYeHNe
Bribepute nsmepeHHOe 3HaUeHUe M1 perucTpauyu. [Ipumep: 3HaueHne pH.
= Bp.ckaHmp.
YKaXuTe MHTepBasl MeXy ABYMSA 3alMCAMM XXypHasla PerucTparm.
= XXypH. aHHBIX
AKTUBMPYITE XypHaJI peTUCTpalum: YKaXKUTE CI0C0b XpaHeHMs TaHHBIX.

2. ../3aBeplIeH: BEIIOJIHUTE IeMCTBHUE.
~~ HoBBbIl1 XKypHaJI perncTpaLuy IOABUTCA B CIIMCKE XXYPHAJIOB PETUCTPALM TAaHHBIX
B Ipubope.
3. Bribepurte »xypHan perucrpaumy faHHbIX «01».
- JononuurenbHas nHGopmanysa: OcTaBLl. BP. 3alUCH.

4. Toneko B cnydae 3anonH. bydepa:
Bribepure HacTpoiky Ilpef. o mepenosn: BKJI WM BBIKII.

L~ BKI: B OIy4ae [eperloyIHeHMs aMATV Ipubop BEIBOOUT Ha OMUCITIEN
IVMarHoCTMYecKoe cooblleHne.

5. TlopmeHo JIMH. IVIOTTED: YKOKNUTE TUII TPAPUUIECKOTO PEICTABIEHNA.
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10.2.5 Pacumup. HaCTpoMKu

Hacrpoiiku guarsoctukmn

Crmcok oTobpakaeMbIX AMArHOCTMYECKUX COODIIeHNI 3aBUCUT OT BBIOpaHHOTO IyTH. Bee
coob1IeHNMA MOXKHO pasfennTh Ha coobiieHns, crielu@uyHble i Ipubopos, 1
co0bIIIeHNS, 3aBUCAIIME OT ITOAKITIOUEHHOTO JaTUMKA.

Menro/Hactp/ (06mme HacTpoyiky wim Bxogpi<kanan gatumka>)/Pacump. Hacrpoitku/Hacrpoiku
IuarHoctykn/XapakT.guMar.

DyHKIMS

Onuyn

Nudopmanms

CIIMCOK OMarHOCTUUECKUX
coobIeHmn

» Bribepurte coobuieHne, KOTOpoe HeObXOOMMO
U3MEHMTbh. TOJIBKO ITOCIIE STOTO MOXKHO
HaCTpauBaTh apaMeTpsl IS 3TOTO
coob1IeHNA.

Kop mmars.

TornbKo Oj1st UTeHUs

[uars. coobuienne

Br16op
= BKII
® BBIKI

3aBo/icKast HACTpOMKa
B 3aBucumocTy oT

MoxXHO AE€aKTUBMPOBATb AMATHOCTUYECKOE
COOGH.(GHI/IG WM aKTMBMPOBATh €r0 CHOBA.

Iop meaxTBaLMel opa3yMeBaeTCs:
= OTCyTCTBMe coobmieHmit 0b ommbKax B pexume
U3MepeHus;

coobmeHust ® OTCYTCTBYE TOKA IIOBPEXAEHNMA Ha TOKOBOM
BBIXOJIE
Tok noBpexnenust Beibop » PemeHne o BblZjaue TOKa ITOBPEXIEHNS Ha
= BKI TOKOBOM BBIXOJI€ ITPM aKTMBALMN
® BEIKIT oTobpaXkeHMsI AMAarHOCTUUECKOTO

3aBoficKasi HACTpOMKa
B 3aBucumocTy 0T
coobreHust

coobuieHus.

E] [Tpm obHapy)eHMn 0b1IIMX OMMOOK
nipubopa TOK MOBPEXIEHMs BEIBOAUTCS HA
BCE TOKOBEIE BBIXOZBL. [Ipy 0bHApyKeHun
ommMbOK, XapaKTepHBIX I
OIIpe/ielIeHHOT0 KaHasla, TOK ITOBPeXIeHNT
BBIBOAMTCS Ha 3aKPeIUIEHHBIN TOKOBBIA
BBIXO[I.

Curnai craTyc

Be16op

= Tex.obcmyx. (M)

= BHe crenmdmkanms (S)
= Oynxi.nposepKa (C)

= Hewucmp. (F)

3aBoicKas HaCTpOMKa
B 3aBucnmMocT 0T

CoobuleHns pasfensarOTcsa Ha HECKOIBKO
KaTeropwmi ommnboK B COOTBETCTBUU C
pexomenpanmert NAMUR NE 107.

» [Ipumure perieHne, cIefyeT M MEHATD
Ha3Ha4yeHye CUTHaJIa COCTOSHMUA OIS
KOHKPETHBIX YCIIOBUM IPYMEHEHN.

coobreHus
[var. BBIXOLI. Be16op Bribop BbIXOA@, 32 KOTOPBIM CJIELIyeT 3aKPenTh
= Hetr MarHOCTUUYECKOE COODIIeHNe.

= Curs. pene

s J[[BOMYHBIN BBIXOL,

= Peie 1..n (B
3aBUCUMOCTH OT
MCIIONIHeHus ipubopa)

3aBoicKas HaCTpOMKa
Her

TIpeXK/ie YeM MOXKHO OyzieT 3aKpelmThb
coob1ieHne 3a BBIXOZIOM, CJIeflyeT HaCTPOUTh
pereliHbI BBIXOA, A7 QYHKLMM [IMarHoCTUKa.
(Menro/HacTp/BbIX0OABI: BEIOTHUTE
3aKperuieHMe GyHKIMM [lnarHocTuka u
yCTaHOBUTe 711 NapamMeTpa Pexxum paboTer
3Hauenye Kak Ha3Ha4eHo.)

E] B 3aBMCMMOCTM OT UCTIOJTHEHWS, BO3MOXKHO OCHAIlleHMe npmﬁopa CUTHaJIBHBIMM peJie.
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Menro/Hactp/ (06ume HacTpoyiku wiv Bxoapi<kanan gaTumka>)/Pacump. Hactpoitku/HacTpoiku
IuarHocTuku/XapakT.guarH.

3aBojicKas HaCTPOMKa
Het

OyHKIMSA [0) 41117173 Uudopmarms

[Tporpamma OUMCTKM Br16op » Onpenenute, HEOOXOAMMO JIM MHUIIMMPOBATD
(mys1 maTUMKOB) = Her [IPOrpaMMy OUMCTKM IIOCTIe TIOJTyYeHMS

= Quuctka 1 OMArHOCTUMUECKOTO COODIIeHMS.

-

8qMCTKa i [TporpaMMbl OYMCTKY MOXXKHO HAaCTPOUTB B
= QuuCTK
cTKa CJIeyroIeM MEHIO:
= Ouncrka 4

Menro/Hacrp/Jononauren. pyHKumm/
Ouncrka.

ITopap. nuopMauma

TornbKo OJIA YTeHUA

HononuurenpHasa MHPOpMaIm o
IIMarHOCTMYEeCKOM COODIIeHNUM Y MHCTPYKLIMY 110
YCTPaHEHMIO HeIloJIaAKN.

Appec mmaer HART

Crimcok oTobpaXkaeMbIX AMArHOCTUYECKUX COODIIeHNI 3aBUCUT OT BEIOpaHHOTO IyTH. Bce
coObIIeHNST MOXXHO pa3fe/IMTh Ha coobuieHNns, crieMUyHbIe st Tpubopos, 1
coob1IeHNMs, 3aBUCAIIME OT IONKITFOUEHHOT0 AaTUMKA.

Menro/Hactp/06mue HacTpoykn/Pacump. Hacrpoviku/HART

Dynxums

Onumn

Hnbo

Appec IMHBI

0..63

3aBoACKMe HAaCTPOMKK
0

Appec npubopa MOXXHO M3MEHUTB IJIs
MHTerpaumy HeckoJbkmx rpubopos HART B
e[IMHYIO CeTb (MHOTOa[PEeCHBIN PEXIUM).

[Tpu Bo3BpaleHMu Ipubopa K 3aBOACKMM ycTaHOBKaM ([uarHoctuka/Cobpoc/
3aBOACK.yCTaHOBKM) cOPOC afipeca CUCTEMHOM LIMHEI HE TPOM3BOANUTCSA. B mamsTu

COXpaHAETCA 3aJaHHOE 3HaYEeHME ITapaMeTpa.

PROFIBUS DP

Menro/Hacrp/Obmue HacTtpoitku/Pacmmp. Hacrpoitku/PROFIBUS

Oyuxms Onmn Uudo

AKTUB. Br16op C r1oMo1IIbI0 3TOM (PYHKIMM MOXKHO OTKIIFOUUTD
® BBIKII cBA3b. [locrie 3TOrO MOMYYNUTb AOCTYII K
= BKII IIPOrpaMMHOMY 06eCIIeYeHNI0 MOXXHO TOJIBKO

. I10CPEeJICTBOM JIOKa/IbHOT'O YIIPaBJIeHUS.

3aBoiCK1e HaCTPOMKNU PeR yrp
BKJI

3aBepureHye Toneko cunTbIBaHKME Ecny npmbop sBNIAeTCA NOCIeqHMM Ha LIMHE, B

Ka4decTBe KOHL[eBOﬁ 3a1eJIKM MOXXHO
VICIIOJIB30BATh allllapaTHOe obecrieueHme.
> B39
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Menro/Hactp/0Obmue Hactpoyku/Pacmmp. Hactporku/PROFIBUS

DynKuma

Onuyn

Undo

Appec mMHBI

1..125

Ecmm HacTporika afipeca IIMHBI OCYLeCTBIIAETCA
ammapaTHbIM criocobom (DIP-iepexstrouaTensimm
Ha Mofiyie, > B 39), To 3Ta hyHKIMA
MCIIOJIb3YEeTCA TOJIBKO 1A UTEHMHA afipeca.

Ecnu anmapaTHBIMM CpefICTBaMM YCTaHOBIIEH
HeBepHbI afipec, He0bXOMMMO IPUCBOUTh
ipmnbopy AeMCTBUTENIBHEIN afipec B 3TOU
(DYHKLMM MIIM Yepes INHY.

VpeHT. HoMep

Beibop

= ABTOMATMY.

= PA-npochmiib 3.02
(9760)

= Liquiline CM44x (155D)

= 3aBUCUT OT IPOM3BOA.

3aBofCKMe HACTPOMKMA
ABTOMaTHUY.

Modbus

Memnro/Hacrp/Obmye Hacrpoviku/Pacump. Hacrporiku/Modbus

DyHKIMS (011117173 Hudo

AKTUB. Beibop C OMOIIBIO 3TOV (DYHKIMM MOXKHO OTKITFOUNTD
= BBIKII cBA3b. [locsie 3TOro NoMy4YnThb HOCTYII K
= BKII MIpOrpaMMHOMY ObecrieYeHME0 MOXKHO TOJIBKO

. I0CPe/ICTBOM JIOKaJIbHOT'O yIIPaBJIeHN.

3aBofCKMe HACTPOMKMA pen yup
BKJI

3aBepieHne TorneKo cunTHIBaHME Ecnn npmbop sABnAeTca NociefHMM Ha lIMHe, B

KadecTBe KOHHEBOI;I 3aeJIKM MOXXHO
VICIIOJIB30BATh allllapaTHOe obecrieuenue.
> B39
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Menro/Hactp/Obmue HacTpoiku/Pacump. Hactpoyku/Modbus

dyukms Ompym Uudo
Hacrporiku
Pexxnm nepefiaun Beibop OTobpakaeMEIll peXxuM Iepefiauy 3aBUCUT OT
= TCP 3aKa3aHHOI'0 BapMaHTa MUCIOJIHEeHNMA.
= RTU [pu nepepnaue o mamnM RS485 MOXXHO BEIOpaTh
= ASCII mexxay RTU n ASCII . [Ina Modbus-TCP Bribop

3aBoACKMe HACTPOMKHA
(tonmeko Modbus-RS485)
RTU

OTCYTCTBYET.

Bombr
Tonbko Modbus-RS485

Br16op
1200
2400
4800
9600
19200
38400
57600
115200

3aBOJICKMe HaCTPOMKNU
19200

UeTH.

Tonvko Modbus-RS485

Br16op

= UerHb (1 crombur)

= Heuernnii (1 cronbur)
= Her (2 cTonbur)

3aBoACKMEe HACTPOMKHA
UeTnsit (1 crombur)

[Mopsimok banToB

Br16op

= 1-0-3-2
= 0-1-2-3
= 2-3-0-1
= 3-2-1-0

3aBofCKMe HACTPOMKA
1-0-3-2

KonTpomnp

0..999¢c

3aBoJICKMe HaCTPOMKN
5¢

OrcyTcTBMe obMeHa AHHBIMM B TEYEHNE
MHTepBaJla, IPeBHIIAONIer0 MHTEPBA,
3a/JaHHBIi C TIOMOLIBEO 3TO (DYHKLMM, ABJIAETCA
VHAVKATOPOM TOTO, UTO 0OMeH JaHHBIMY OB
npepsaH. [1o McTeueHn 3aJaHHOTO TIPOMEXYTKA
BpeMeHY BXOIHbIE 3HaYeHMs, [OJTyUeHHEIe 110
nporokorny Modbus, byzyT cumTarecs
HeJlelCTBUTEIIbHEIMMA.

Beb-cepBep

Menro/Hactp/Obmme HacTpoyiku/Pacumvp. HacTporku/CepBep

OyHKIMM 040117173 Uudopmarms

Cepsep Br16op C IOMOIIBIO 3TOM (DYHKIMM MOXKHO OTKITFOUMTD
= BEIKIT cBs13b. [ToCsIe 3TOro MONTYUNTb AOCTYI K
= BKJI IIPOrPaMMHOMY 0beCIIeUeHMI0 MOXKHO TOJIBKO

. I TBOM JIOKQJIBHOT'O YTIPaBJIEHMA.

3aBofiCKIe HACTPOMKK OCPEACTBOM JIOKAJIBHOTO yIIPABIIE
BKJI

Cepsep TCP Port 80 TompKo uTeHne IIpoToxkor yrpasneHus nepenaueit (TCP) -

MeXaHM3M (IIPOTOKOJI) 0bMEHA AaHHBIMY MEXIY
KOMITbroTepaMu. [1opT siBJIsieTcs YacThro afpeca,
obecreunBaroel IPUCBOEHME CETMEHTOB
IIAaHHBIX CETEBOMY ITPOTOKOITY.
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Menro/Hactp/0Obmue HacTpoyku/Pacmmp. Hactpoiku/CepBep

3aBofCK1e HACTPOMKMA
BKII

DyHKIM Ompym Hudopmarnys
JlormH BebcepBepa Br16op C IOMOIIBI0 3TOM (DYHKLMM MOXKHO
® BEIKII aKTMBMPOBATb M eaKTMBMPOBATh
= BKII I10JIb30BATEJIbCKOE YIIpaByieHue. BosMoXxHO

Co37aHMe HeCKOJIbKMX TT0JIb30BaTeseln ¢
3alllMIeHHBIM [TapoJIeM OOCTYIIOM.

IocTyn agMuHMCTPAT.

CITMCOK TOJTb30BaTeNen
YXKe co3[aH

ITpocmotp/
penaKTMpOBaHMe

MO>XHO M3MEHUTb MMEHA T10JIb30BaTEeNIeN U
TIapoJIv WM YOAJIATE Noyib3oBaresiein. OouH
I10/Ib30BaTesIb YKe co3[aH Ha 3aBofie: "admin' ¢
naposneM "admin”.

HoBb1i1 nonp3oBaTeNb:

Nmst

[1poM3BOJIBHEI TEKCT

BBepnyTe HOBBI TAPOJIb
0JI0KMPOBKM

[Tpon3BONBHEIN TEKCT

[ToaTBepaMTE HOBBIN
11apoJib HJI0KMPOBKM

[Tpon3BONBHEI TEKCT

M3meHUTD I1apoJilb

[TpoM3BOJIBHEIN TEKCT

Co3zaTh HOBOT'O ITOJI30BATEJIS
1. INSERT.

2. IlpucBonTh HOBOMY IOJIB30BATEJIO JIF0bOE
UMA.

3. BrlbpaTe napons [ 0J1b30BaTeNA.

4. TlonTBepAMUTb NapOJIb.

- [laponb MOXeT ObITb M3MEHEH B
nroboe BpeMs.

PROFINET

Menro/Hactp/06mue Hactpoyiku/Pacump. Hacrpoviku/PROFINET

DyHKIMS

BapuaHTEBI

NHdopmanys

Howmep cranimm

TonbKo AJIA YTeHUA

3aBocKast HaCTpoMKa
[lycTas cTpoKa CMMBOJIOB

CYMBOIIMYECKOe MMSA, UCIIOJIb3YeMOe [T
VHMKaJIBHOM MAeHTMUDMKaImy ipubopa cpemm
nioneBoro obopynosanus B cucreme PROFINET.
[TapaMeTp MO>KHO 3aIMCaTh TOJIBKO C IIOMOIIBEO
nipotokosna DCP.

Ethernet/IP wiu Ethernet (B 3aBucMMoOCTH OT IPOTOKONA)

Ecimu mcnioneayetcs natepgetic PROFINET, To mapameTpe! B 3TOM MEHIO LOCTYIIHEL
TOJIBKO 71 uTeHuA. CeTeBble HACTPOMKM BBINONIHAOTCA 10 TpoToKoimy PROFINET-

DCP.

[Tonpobnytro mHpOp

CTpaHUIIE U3ENUsA

Maruro o ¢Basu 1o npotokony PROFINET cum. Ha mHTepHeT-
(- SD02490C).
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Menro/Hacrp/Obmue HacTpoiku/Pacump. Hactponku/Ethernet

dyukms BapmaHThI BEI6Opa Uudopmarms

AKTUB. Br16op C roMOIIBI0 3TOM (PYHKIMM MOXKHO OTKJIFOUUTD
® BEIKII cBA3b. [10Cs1e 3TOT0 MOMYYNTB JOCTYII K
= BKII IIPOrpaMMHOMY 00€CTIEYEHNEO MOXKHO TOJIBKO

. I0CPEeJICTBOM JIOKaJIbHOT'O YIIPaBJIeHMsI.

3aBojicKast HaCTpoiKa PEA ymip
BKII

Hacrporku

Hactportku cBsisn

Br16op

= ABTOMAT. COIJIaCOBaHMe
10M6/c nonynyrsiekc
10M6/c monH.AyTUIeKC
100MBric nosy-AyTieKc
100M6/c nonH.oyTUIeKC

3aBoCcKast HaCTpoyKa
ABTOMaT. cornmacoBaHue

Criocobbl Iepefjaun AaHHBIX 10 KAHaJIaM CBS3U
® [[ONTHOIYTIIIEKCHBIN:
[laHHBIEe MOTYT IlepefjaBaThCA ¥ IPMHUMATECSA
OIHOBPEMEHHO.
= [lonyAyIsieKCHBIA:
[leperjaua ¥ NpyeM JaHHBIX BBIIIOIHAIOTCA
TOJIBKO I10 OYepeiy, T.e. He OHOBPEMEHHO.

DHCP

Beibop
= BBIKI
= BKII

3aBopCcKast HaCTpoyKa
BKII

[IpoToKoMN AMHaMMUYeCKOM KOH(MUIYypaLmy XoCTa
(DHCP) mo3BosIsieT mprcBanBaTh CETEBYIO
KOH(Mrypanmio KeHTaM yepes Beb-cepsep. C
nomo1bro DHCP M0OXXHO aBTOMaTHUYeCKH
MHTerpupoBaTh pubop B CYLIECTBYIOLIYIO CETh
0e3 BBITIONTHEHMA HaCTPOMKY BPY4HYr0. OOBIYHO
B KJIMEHTCKOM ITpubope Heobxoaymo
HacTpauBaTh TOJIbKO aBTOMAaTUUECKOe
BeIflenieHne [P-azipeca. B ponjecce 3amycka B
DHCP-cepBepe 3anpammsatoTcs [P-agpec,
ceTeBas MacKa ¥ LT3,

E] Tpebyerca sapats [P-amgpec mia npubopa

BpyuHyr0? Ecrm 3T0 Tak, Heobxonmmo
ycraHoBuTh BapnaHT DHCP= BBIKIL.

IP-Anpec

[P-appec npencrasrseT coboyt azpec B
KOMITbIOTEPHBIX CETAX, CO3JaHHBIX Ha OCHOBE
MHTepHeT-TIpoToKona (IP).

YcranoBuUTh [P-afipec MOXXHO TOJIBKO NPy
yatoBuy, uTo pyHKImA DHCP oTkiIroueHa.

Macka cetn

Ha ocHoge IP-ampeca npmbopa ceTeBas Macka
1103BOJIAET ompenenuThb [P-afpeca, KOTOpbIe
MOTYT OBITh HalileHbl IpUOOPOM B COOCTBEHHOM
CeTH, ¥ ajipeca M3 OPYTUX CeTeH, K KOTOPBIM 3TOT
1pubop MoXXeT 06paTUTbCs Uepes
mapmpyTnsarop. Takum obpasom IP-afpec
TIeTIATCSA Ha CeTEBYIO YacThb (CeTeBoit mpeduKc) U
ripubopHyto yacte. CeTeBast YacThb JODKHA OBITH
MUIIEHTUYHOM A7 BCeX NpUHOPOB OTAENBbHOM
ceTH, a IpubopHas JacTb — PasIMIHON A
Ka)X[oro mpubopa, BKJIFOUEHHOIO B CETb.

o3

X.XXX

103 (mpeobpasoBaTestb MPOTOKOJIOB)
I103BOJIAET OCYIIECTBIIATE 0OMEeH NaHHbIMA
MeXy CeTAMM, CO3aHHBIMM Ha OCHOBE
abCoIOTHO pa3sHBIX IIPOTOKOJIOB.

CepBuC. IIepexII.

TornpKo mid yTeHust

MAC-Appec

TornbKo OJId YTeHUA

MAC-agnpec (Media Access Control -
yIpaBJIeHMe AOCTYIIOM K Cpe[ie) — alrapaTHBIA
aZipec KaXX[Ioro OTZIe/IbHOTO CeTeBOro afjanTepa,
MCIIONIb3YEeMBIN 1A MAeHTH(hMKaLMy Ipubopa B
KOMITBIOTEPHO CETH.

EtherNetIP Port 44818

TornbKo OJIA YTeHUA

ITopT ABNIAETCA YaCThIO afpeca,
obecreunBarolelt NPUCBOEHME CETMEHTOB
JIaHHBIX CETEBOMY IIPOTOKOJTY.

Endress+Hauser
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INopTBEpXKIEHME HACTPOEK
BEINONHANOCE M pyYHOE M3MeHEeHMe HacTpoeK, Hanpumep IP-afpeca?

» Ilepen Berxomom u3 meHro Ethernet:
Belbepute BapmuaHT SAVE, 4TOOBI IPMMEHUTE YCTAHOBJIEHHEBIE HACTPOVKN.

-~ B mento DIAG/CucreMH. MH(pOpMAIVSI MOXXHO ITPOBEPUTD, UCIIOJIB3YIOTCA JIN
HOBBIE HACTPOMKMN.

AﬂMMHMCTpMpOBaHMe AaHHBIX

Obrosnenue npozpammHo20 obecneuenus

g momyyerns MHGOPMAIMM O BO3MOXXHOCTSX 0OHOBJIEHNST ITPOTPaMMHOTO
obecrieyeHMsT KOHTPOJUIEPA U €I'0 COBMECTMMOCTH C H0JIee paHHUMM BepCHSIMU
CBSDKUTECDH C peTMOHAJIBHBIM ITPeICTaBUTETECTBOM KOMITAHWML.

Tekymas Bepcust mporpaMmMHoro obecrieuenust : Menro/[Iuarnocruka/CucTemMH.
uHOopMaIms.

» CKOmIMpy¥Te TeKyIIMe ITapaMeTPhl HACTPOVKM Y XKyPHAJTBl PETUCTPALIMM B Pe3EPBHYIO
Komuio Ha SD-Kapry.

[1s ycTaHOBKM 0OHOBJIEHMA NTPOrPaMMHOI0 obecriedeHns1 3T0 0OHOBIIEHME IOTDKHO OBITh
3ammcaHo Ha SD-KapTy.

1. BcrasbTe SD-KapTy B YCTPOMCTBO CUUTBIBAHMA KapT KOHTPOJIIEpa.

2. [lleperimute kK Menro/Hactp/Obume HacTpoyiku/Pacimp. HacTpoiiku/Ypasit.
nauubivy/ObHoBieHue I10.
“ Ha gncrree nosasaTcsa danibl 0OHOBIIEHNA, 3aMCaHHBIe HA SD-KapTy.

3. Bribepute Tpebyemoe 0b6HOBIEHNME U HAXXMUTe «[la» IpY MOABIIEHUM CIIEIYIOLIEr0
BOIIpOCaA:

Tekymee I10 byneT nepemnucaHo.
[Tocme storo npubop bymeT nepesarpyxeH.
[pomomxuTe?

- TIpowm3oiifieT 3arpy3Ka IporpaMMHOro obecriedyenusi, ocsie yero npmbop bymer
3aIyLleH ¢ HOBBIM POrpaMMHEIM ODecrieueHMEM.

Coxparerue 0aHHbIX HACMPOUKU

CoxpaHeHye JaHHBIX HACTPOMKM JaeT, MOMMMO IIPOYero, CJeAyrolMe IpeyMyIecTBa :

= KommnpoBaHue napaMeTpoB HAaCTPOEK Iy APYIUX IpMOOpOB

® BOo3MOXXHOCTB HBICTPOrO M IPOCTOr0 MEPEKITIOUEHNMSA MEeXY pPa3/IMUHbIMM BapMaHTaMU
HAaCTPOEK, HallpyMMep , HACTPOeK [IJI pasNMYHBIX [PYIII [T0JIb30BaTENIEN WU
IIepMOINYIECKOT0 M3MEHEHNMSA TUIIA JaTUMKa

= BoccTraHOB/IEHME IPOBEPEHHOIO BAPMAHTa HACTPOEK, HAaIlpUMep , IIpY HEOHOKPATHOM
M3MEeHEeHMM MHOXKeCTBa IapaMeTpOB M OTCYTCTBMM MH(MOpMaLy 06 M3HaYaIbHBIX
3HAYEHMAX [1apaMeTPOB HACTPOVIKM

1. Bcrasere SD-KapTy B KapTpuzep KOHTPoOJIIepa.

2. llepenoute k mynkTy Menro/Hactp/Obume HacTpoyiku/Paciump. HacTpoiku/
Ynpasn. gauaeimyu/CoxpaH. HacTp. .

Wms: TIpucsorite umsa dany.

4. 3atem Bolbepute COXpaHMUTB .

- Ecmm ums aitia yKe ObUIO 3ajaHO paHee, TIOSIBUTCSA 3aIpoC Ha IIepe3arnmnch
CYLLIECTBYIOLIMX JaHHBIX HACTPOEK.
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5. Broibepute Ok [iy1s1 MOATBEPKIEHNA MM OTMEHUTE OIlepaliuio ¥ IIPMCBONTE HOBOE
umA ana.

Y~ JlaHHEIE HACTPOMKM byIyT coxpaHeHBI Ha SD-KapTy, OTKy[la Mo3iHee CMOTYT OBITh
OTIepaTMBHO 3arpy>KeHE! B IIpubop.

3azpy3ka 0aHHbIX HACMPOUKU
[Ipu 3arpy3Ke napameTpOB HACTPOMKM TeKyIllasd KOH(UIypalus Iepe3anmncblBaeTcs.

1. BcrasbTe SD-KapTy B KapTpuzep KOHTposulepa. HacTponky HeobXomMmMo COXpaHUTh
Ha SD-Kapty.

2. Ilepengute k nyHkTy MeHro/Hactp/Obuye HacTporknu/Paciuyp. HacTpomku/
Ynpasn. ganabeivmu/Hacrp.3arp. .
~~ Ha Ooucriee NOABUTCA CIIMCOK BCEX HACTPOEK, 3alIMCAHHBIX Ha SD-KapTy.
[Ipy OTCYTCTBYMM AEMCTBUTEIPHOM HaCTPOVKM Ha KapTe NOABIAETCA coobienme 06
ommbxe.
3. Bribepure TpebyemMyro HaCTPOMKY.
-~ Brlgaercsa npeaynpeXxueHne:
Texymue napametpel 6yOyT NepemvcaHbl ¥ IpubOP Iepes3arpysmTce.
Banmanme: [[porpaMMBbl OUMCTKM ¥ KOHTPOJJIepa MOTYT OBITh aKTMBHEI.
IIpopomKuTh?
4. Beibepure OK my1st MOATBEPXKIEHWS WIIM OTMEHUTE OTIeParuio.

Y TIpm BeIbOpe OK my1s1 monTBEpXOeHUs IpMbop MepesarnyckaeTcs ¢ Tpebyemont
HAaCTPOMKOMN.

IKcnopm 0aHHbIX HACMPOUKU

JKCIIOPT [aHHBIX HAaCTPOMKM [aeT, IOMMMO IIPOYero, Cleyrollye IIpeMMyLecTBa :

= Jxcropt B popmat XML ¢ Tabnmiieit ctmnednt miisi opMaTMPOBAHHOTO 0TOOpaXKeHWs B
XML-coBMeCTUMBIX TPWITOXKEHMSIX, TaKuX Kak . Microsoft Internet Explorer

= [IMmiopT AaHHBIX (mepetarmmTe XML-dait B okHO bpay3epa)

1. BcraBbTe SD-KapTy B KapTpuAep KOHTPOJIIepa.

2. Ilepengute k nyHKTy MeHro/Hactp/Obuye HacTpoiknu/Paciuyp. HacTpomkmu/
Ynpasin. faHHBIMU/ IKCIIOPT. HACTP. .

Ums: [pucsovite nmsa dany.

4. 3areMm BblbepyuTe IKCHOPT .
-~ Eom uma damia yxe 6bUI0 33aHO paHee, IOABUTCA 3aIIpoC Ha Ilepe3anmchb
CYILLECTBYIOMIMX JAaHHBIX HACTPOEK.
5. Bribepure Ok /15 NOATBEPXKIEHUA UIM OTMEHUTE OIepaliuio ¥ IIPMCBONTE HOBOE
mmA dana.
L= Hacrporika bymeT 3amvcaHa Ha SD-KapTy B nanky 'Tlpubop".

IToBTOpHAsA 3arpy3Ka SKCIOPTMPOBAHHOM HACTPOVKM B IpMOOp HEBO3MOXHA. [111a
3TOro HeobXOAMMO MCII0Nb30BaTh (hyHKIMI0 CoxpaH. HacTp. . [laHHasa QyHKUMA —
€AVHCTBEHHBI CII0COD COXpaHUTb HACTPOMKY Ha SD-KapTy AJiA MOCIeNyoIen
IlepesarpysKy Ha JaHHBI IpMOOp Wiy 3arpy3Ku Ha Ipyrue Npubopel.
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Koo akmusauuu

Kopnp! akTuBanmy HeobX0OMMEI B CIIENYIOLIMX CITyYasx.

= BRINOJTHEHMe [IOTIOJIHUTEIBHBIX (DYHKLIMIA, HallpUMep CBA3b Yepe3 MHTepderic udbpoBon
IIVHBI

= OOHOBJIeHMe IPOTPaMMHOI0 obecrieyeHua

= Monudmkalys, Hanpumep, AeaKTUBalUA IPOTOKOJIOB IM(POBOI IIMHEI

ﬂ Ecny fna opurmHanpHOro npubopa npefyCMOTpeHBl KOABI aKTMBALMK, TO 3TU KOZIBI
MOXXHO HaWTy Ha 3aBOZCKOM Tabmmuke. COOTBETCTBYIOIME (DYHKLMM IpUOOPOB
aKTUBMPYIOTCA Ha 3aBofe. Koppl HeobxoamMbl TONBKO IIpy 0bcmy»XmBaHMy pubopa
WY TTeaKTUBALMM ITPOTOKOJIOB M POBBIX IIVH.

1. Bsenure xon aktnBanmyu: Menr/Hactp/Obuiue HacTpoyku/Pacump. HacTpoyku/
Ynupasn. gauasivu/Kop akTMBanmm.

2. TloxmTBepamTe BBO.

Y~ T[locre 3TOro HOBOE amnmnapaTHoe obecieueHne WK ITporpaMMHasi QYHKIMA bymeT
aKTMBMPOBAHA ¥ NOCTYITHA IJIs1 HACTPOMKAL.

@yHKl{lﬂl, aKmueupyemble ¢ NOMOW,bto kodos akmuseauuu

OyHKIM Havaso koga akTMBauym
Bropoit Bxox Memosens (tonsko CM442R) 062...

JeakTvBanma UM pPOBON IIMHEI IIPY CHATMM MOAYsa 485DP/485MB g 0BO...

[Ba TOKOBBIX BEIXO[A (TONIBKO Mozysib BASE2-E) 081...

Beb-cepsep 2 3 351...

HART 0B1...

PROFIBUS DP 0B3...

Modbus TCP? OBS...

Modbus RS485 0BS5...

EtherNet/IP *) 0B9...

PROFINET 0B7...

[TepexsroueHne AuamnasoHa u3MepeHuit, Habop 1 211...

[lepextroyeHne Avana3oHa M3MepeHns, Habop 2 4 212...

YIipaBIieHue ¢ yIpexzaeHueM 220...

Chemoclean Plus 25...

Pecypc kaTMoHHOr0 0bMeHHMKa %) 301...

dopmyra 321...

Heartbeat Monitoring 2D1...

Heartbeat Verification 2E1...

1) Ecrm mopymne 485DP/485MB cHATE Npy aKTMBHOM MPOTOKOJIe 1M POBOM IMHEI, TO IpUbOp BBIAACT

coobmenne 06 omnbxe. BBeguTe Ko akTMBALMM, KOTOPBIM YKa3aH Ha BHYTPEHHEN 3aBOJICKOM Tabimuke.
[Tocrne BBOAA KoZja MPOMCXOAMT NeaKTUBALMS LM(POBOY IIMHEL 3aTeM He0HX0IMMO BBECTU
IIeVICTBUTEJIBHBIN KOZ| aKTMBaLM, YTODBI aKTMBMPOBATh TOKOBBIE BBIXOIBI 6a30Boro Momyis. [Ipu
VICTIONb30BAHMM COOTBETCTBYIOLIEr0 MOYJIA aKTUBMUPYIOTCA JOMOJTHUTEIIbHBIE TOKOBBIE BEIXOIHE! (TOJIBKO

CM444R n CM448R).
2) Uepes raespo Ethernet Ha monyne BASE2, ana BapuaHToB ucnonHeHus be3 nmdposoit mmHe! Ethernet.
3)
4) Ecnmu mpmbop 3akasaH c onnymeit «[lepexiitoueHne Iyana3oHa M3MepeHMs», TO I10J1b30BaTeslb [10JIyJaeT [iBa
Kopa akTvBaLym. [ ony4yeHus1 ABYX Hab0OpOB NepeKTroUeHNs AMana3oHa u3MepeHnit BBeauTe oba Kofa.
5) MaremMaTnueckas QyHKLIMs
6) MatemMatnuecKas QyHKLINA
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M3menenue napona

DyHKUMOHATIBHBIE KHOIIKY MOXKHO 3a6JI0KMpOBATh I1aposieM ([OCTYII K KOHTEKCTHOMY
MeHI0 IIyTeM HaXKaTud U YAep>KMBaHUA KHOIIKM HaBUTraTopa B TeUeHMe HECKOIbKUX
CeKYHT). DTV KHOIIKM MOXXHO 3aTeM BHOBBb aKTMBMPOBATH ITyTeM BBOAA IPABWIIBHOTO
NapoJ.

[1s1 6710KMPOBKYM KHOIIOK BBeMTe 1aposb 3neck: Menro/Hactp/Obuye HacTpokn/
Pacump. HacTpoyiku/Yopasi. faHHbIMK/ U3M. Taponb 6J10Kup..

1. Bsegwre TeKymwmit mapoib (3aBofckasi HacTpoyika 0000).
-~ DBpenuTe HOBBIM IAPOJIb

2. BsenuTe HOBEBIM IAPOJIb.
-~ JlogTBEpAMTe HOBEBIM I1APOJIb

3. DBBenuTe HOBBIN MApOIb eIlle pas.

-~ (CmeHa T1apOJId BBIIIOJIHEHA YCIIEIHO.

BepHI/ITECb K peXXMy M3MepeHMA IyTeEM Ha>XaTUA U YOEPXKMBAHMA KHOIIKM HaBUTI'aTOPA B
TE€YeHME HECKOJIBKMX CEKYH/I.

10.3 ToxkoBbIle BXOOBI

BXO,E[ MOXKET MCII0JIb30BAThCA B Ka4eCTBe MCTOYHMKA JaHHBIX, HAlIpYMED, MJIA DaTYMKOB
I[IpenesIbHOTO YPOBHA U XKYPHAJIOB PErMCTpaliMm NaHHbBIX. Kpome TOT'O, BHEIIIHME 3Ha4YeHMA
MOXHO IIPMMEHATDb B Ka4eCTBe KOHTPOJIBHBIX TOYEK VI KOHTPOJIJIEPOB.

Menro/Hactp/Bxonp1/ ToKoBEBI BXOA, Xy b

OyHKIMM (040117173 Uudopmarms
Pexxum Br16op » Heobxonmmo BEIOpaTh TOT Xe TOKOBBIA
= BEIKIT [IMara3oH, YTO M B UCTOYHMKE JaHHBIX
= 0.20 MA (mopxsTrOUEHHBI TpUbOp).
= 4 -20MA
3aBoACKME HACTPOMKHA
4 - 20MA
Pexxnm BBoza Br16op » BrIbop BXOZHOM [1epeMeHHO.
= Pacxop
= [lapameTp
= Tox

3aBOJICKMe HaCTPOMKNU
Tox

®opm.3HaU.M3MeED. Beibop » Jcromnp3syeTcs 7S oIpefesieHNs uncia
= # OeCATUYHBIX 3HAKOB.

s #H#

n #H#
u #HHH

3aBOJICKMe HaCTPOMKN

#.#
VMms napameTpa [Torp30BaTeNbCKMM TEKCT, | »  [IpucBOMTe omyMcaTeNlbHOE MMs, HallpuMep
16 cMBOIIOB VMs TTapaMeTpa, UCII0JIb3YEeMOr0 TaKX
Pesxnm BBOfIA = [lapametp 6¢C 0J10 apameTpa, UCII0JIb3YeMOI0 TAKKe
VICTOYHMKOM JaHHBIX.
En.m3mepenus [Tonp30BaTeNbCKMM TEKCT, | BelbpaTh enyHMIY M3MepeHMs U3 CIIMCKa
16 cumBOIIOB HEeBO3MOXHO. [Ipy HeobxoaMMocTH

Pexxum BBopja = [TapameTtp
JMCIIO0JIb30BaTh KaKyr0-JIMbo eAMHNULYY M3MepeHNH,

ee HE‘O6XOHI/IMO BBEeCTU 3[1€Ch B Ka4ueCTBe
I10JIb30BaTEJIbCKOI'O TEKCTA.
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Memnro/Hactp/Bxopne1/ ToKOBBIN BXOL Xy )

OyHKIMM Omuyn Hudopmanys

HiokH.3Hau.mManas. -20,0 ... » BBop gmnamasoHa u3mepenusi. HikHee n
Bepx.3Hau.nmanas. BepxXHee 3HaYeHMs irara3oHa

<eIMHMIIA 3MEpEHNs> npMcBaMBaroTcs 3HaueHnAM O wim 4 MA n
20 MA CcOOTBETCTBEHHO. B cucreme
UCIIONIB3YETCs paHee BBeleHHas eyHMUIIA
V3MepEeHUs.

Pexxum BBOf1a = [lapameTp

3aBofCK1e HACTPOMKMU
0,0 <TexHmueckas
eMHULA>

Bepx.3Hau.imamnas. HwoxH.3Hau.fpanas. ...
10000,0 <TexHmueckas

Pexxum BBoa = IlapameTp
efVHALA>

3aBo/CK1e HACTPOMKN
10,0 <TexHuuyeckas
eVMHNIA>

Crmaxus. 0..60c [1py BKITFOUEHMY AeMIIUPOBAHMSA B TEUEHNE
. BBIOPAHHOTO ITepMoJja BpeMeHM IIPUMeHAeTCA

3aBo/CKIe HACTPOMKK P pyofia Bp P N

0c Kp¥Bas IIaBaroLIMX CPeSHMX 3HAUEHNUI

VI3MePAEMBIX BEJIMYMH.

1) X:y = HOMep THe3/1a : HOMep BXofa

10.4 Bsxonsl

10.4.1 TokoBbIe BBIXObI
B CTaHOAPTHOM MCIIOJIHEHUN an6opa BCerga MMeeTCd OBad TOKOBBIX BbIXO/1ad.

C TIOMOIIBIO MO)ZLYJ'IEﬁ pacmiMpeHrAa MOXXHO YCTaHOBUTD NOIIOJTHUTEJIbHBIE TOKOBhBIE
BBIXOIEBI.

HacTpoiika gyamnasoHa TOKOBOI'O BBIXOAA

» Menr/Hacrp/0Obuye HacTpoyku: 0..20 MA 1w 4..20 MA.

Memnro/Hactp/Bexonpl/ ToK.BBIXO, X:y D

74

OyHkIMs BapuaHTeI BEIOOpa Hudopmanys

Tox.BEIXOL Br16op ITa PYHKIMA UCIIONB3YeTCs I aKTUBALIM U
® BEIKII JleaKTMBaLMy BEIBOJA IIepeMeHHO Ha
= BKII COOTBETCTBYIOLIMI TOKOBBIV BEIXOL

3aBofcKasi HaCTpoyKa
BBIKIT

McTouH. TaHHBIX

Br16op

= Hetr

s [lofKITIOYeHHBIE BXOABI
= KoHTportep

3aBoficKasi HACTpOMKa
Her

[IpefyiaraeMele MCTOUHWMKYM A@HHBIX 3aBUCAT OT
MCIIONIHEeHMs Iipubopa.

[lns1 BEIBOpA AOCTYITHO , @ TAKXKe BCe JATUMKK U
KOHTPOJUIEPH, IOAKII0YEHHbIE K BXOZAM.

V3smep.3HaueHne

Be16op

= Her

= B 3aBUCUMOCTH OT
McTOoYH. JaHHBIX

3aBofcKast HaCTpoyKa
Her

JoctymHOe A71s1 BeIbOpa M3MepeHHOe 3HaYeHue
3aBUCUT OT BEIDPAHHOTO 3HAUEHNS [TapaMeTpa
MCcTOYH.AHHBIX.

CrivcoK M3MepsieMbIX [lepeMeHHBIX TIPefiCTaBlIeH B Tabmuie Mi3Mep.3HaYeHMe, 3a8Ucum om Hacmpoixu
napamempa VCTOYH.JaHHBIX > 75.
Kpome M3MepeHHBIX 3HaUeHNH, ITOCTYTIAIOLIMX OT IOAKIFOYEHHBIX JATYMKOB, B KAUECTBE MCTOYHUKA
JIaHHBIX MOXXHO BBIOpaTh KOHTpOIUIEP. [N 3TOr0 yaobHee BCero MCIIONb30BaTh MeH!0 JIOIOIHUTEIT.
¢yHKLMYU. 30ech MOXXHO BBIOpATh M HACTPOUTD TOKOBBIM BBIXOA, AJIs1 BEIBOJIA YIIPAB/IsIeMOV ITepeMEeHHOM.
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Memnro/Hacrp/Bexonnl/ ToK.BbIXOL X1y )

dyuxms BapuaHThb! Beibopa

Uudopmarms

HimxkH.3HaU.inar-a [lnamna3oH HaCTPOMKM U
3aBOJICKME HACTPOMKM B
3aBUCMMOCTU OT

W3mep.3HaueHue

3Hau.BepxH.Ipef.

Ha TOoKOBBI BBIXO[ MOXKET IlepefiaBaThbCA BECh
IMarnasoH M3MepeHMs MM ero YacTh. [J1s 3Toro
HeobX0aAMMO yKa3aTb HauaJIbHOE U KOHEYHOe
3HaYeHMA TpebyeMoro anarna3oHa.

[ercTBre b110K Beibop

= 3acduKc.II0UIe.3HaueHN
e

= DyKc. 3HaU.

= JrHop.

3aBojicKas HaCTpOMKa
B 3aBMCMMOCTH OT KaHasa:

3adukc.mocnes.3HaYeHne
I[Tpubop OCTOSAHHO BBIAAET MOCTIEAHEE
3HAUEHME TOKa.

®dukc. 3HaU.
Ha BBIXO[ ITOjaeTcst TOK ITOCTOSTHHOM 3aJaHHOM
BEJIMUYHEL.

Urnop.
BBIXON Yrnep:xaHye [jIs1 3TOr0 TOKOBOTO BBIXOZIA He
BBITIOJTHSAETCS.
Tox.cur.hold 0,0-23,0 MA » Onpefenenye GUKCMPOBAHHOIO 3HaUEHNUSA
. . TOKa, [10JaBaeMOr0 Ha TOKOBBII BBIXOZ TIpH
HercrBue bnok = Pukc. 3Ha4. | 3aBOACKas HACTPOMKA OKa, TIORABAEMOTO Ha TOKO OR 1p
epXKaHMUN.
22,0 MA yRep

1) X'y = FHe3[]0:HOMep Bxofa

I/Ismep.BHaqel-me 8 3asucumocmu om napamempa MCTO‘-IH.)Z[aHHI:IX

HcTouH.maHHBIX Usmep.3HaueHMe

pH Crexn Bribop

= Jcx.3Ha4.MB
= pH

= Temmepatypa

pH ISFET

OBII Br16op

= Temmeparypa
= OBIImB

= OBII %

02. (amr.) Be16op
= TemmnepaTypa
= [lapuyasneH. HaBl.
= KOHIIeHTpaLys XXUOKOCTH
s Haceienmue
® Jcx.3Hay HA.
(monwvko 02. (am.))
® Jlcx.3Ha4.MKC
(monbko 02 (omrt.))

02 (omT.)

I[TpoB. MHA. Br16op

= Temmepatypa

I1poB. KoH. = [IpoBOAMMOCTB

= CONIpOTHBIL.
(monvko IIpoB. KoH.)
= KoHIeHTpaumsa

[1poB. KOH.

(monvxollpoB. uupg. u IIpoB. KoH.)

HesnHdexuma Be16op

= Temmepatypa
s ToK maTumMKa
= KoHIleHTpanma

ISE Br16op
Temnepatypa
pH

AMMOHMM
Hurpate!
Kammit
Xropun
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HcrouH.maHHBIX Usmep.3HaueHne

TU/TS Bribop

= Temneparypa

s MyTHOCTB I'/7
(monvko TU/TS)

s MytHocTe FNU
(monbko TU/TS)

= MyTHOCTB, opMasnH
(monvko TU)

s MyTHOCTB, TBEDL.
(monbko TU)

TU

Hurpare! Br16op

s Temneparypa
= NO3

= NO3-N

Ync Bribop
Coryacos.

SAC Br16op
Temneparypa
CKIT

[lepeg.
Abcopbuusa
XK

BIIK

KonTpomep 1 Bribop
= Bunonap
(monbko Onsa MoKoeblx 8bix0008)
= YHunonap+
= YHUIIONAD-

KonTtposep 2

Matematndeckne Bce maTeMatnueckue q,)yHKLU/II/I TaKXe MOXXHO MUCIIOJIb30BaTh B Ka4yeCTBe
(byHKLIVH/[ VICTOYHMKOB [JaHHBIX, a paCCYUTaHHOE I10 HMM 3HaUEeHME — B KaueCTBe
VIBMEPEHHOI'0 3HaUeHUA.

BrIBoz; mepemeHHOM, 06paboTaHHOM KOHTPOJUIEPOM, Ha TOKOBBIN BBIXOJ

Yuunonsip+ [IprcBanBaeTcsa TOMy BBIXOZY, K KOTOPOMY IIOAK/IFOUEHO YIIpaB/IAmollee
YCTPOVCTBO, IIOBBILIAIOIee M3MEPEeHHOe 3HaueHue. YHumnonAp- [IpucsanBaeTcs ToMy
BBIXOZTy, K KOTOPOMY IIOAK/IFOUEHO YIIpaBJIAIoIlee YCTPOVCTBO, IIOHKAOIee M3MEPEHHOE
3HaueHue.

[r1s1 BEIA@uM IlepeMeHHOM, 06paboTaHHOM ABYCTOPOHHMM KOHTPOJUIEPOM, I10JIOXKUTENIBHYIO
" OTpULIATENIbHYI0 00paboTaHHBIe ITepeMeHHBIe, KaK IIpaBui10, HeobXommMMo ogaBaTh Ha
pas3Hble YIIpaB/IARIIMe YCTPONCTBA, TaK KaK DOJBIIMHCTBO YIIPaBIIAIOLIIMX YCTPONUCTB
BIMSIFOT Ha ITPOLIECC TOJIBKO B OMHOM HampaBieHuH (He B obowmx). [ sToro B mpubope
IByIIoJifApHasa obpaboTaHHas epeMeHHas pa3fesseTcs Ha [IBe OLHOIIOJIApHbIe
obpaboraHHBIE IEpEMEHHEIE Y+ U V-.

[r1s mofaum Ha peJie ¢ MOAY/IMPOBaHHBIM yIIpaBJIeHMEM MOXHO BEIOMPATh TOJIBKO
OLJHOIIONIAPHBIE KOMIIOHEHTEI 06paboTaHHBIX TepeMeHHbBIX. Ecii 3HaueHus [oaroTcs Ha
TOKOBBIV BBIXOJ], TO MOXXHO BBIOpATh BhIa4y ABYIIOISAPHOV 06paboTaHHOM IIepeMeHHON Y
TOJTBKO Ha OfIVIH TOKOBBIV BBIXO[ (pa3bueHue mmamna3oHa).

10.4.2 CuraanbpHOe pese M JOIIOJIHUTENIbHbBIE perie

B cTrarmapTHOM McionmHeHMM ipubopa Bcerma MMeeTcss OOHO CUIHaJIbHOE perte. B
3aBUCUMOCTH OT UCITOJTHEHMS TPUDOpa MOTYT OBITh YCTaHOBIEHEI AOMIOIIHUTEIIBHEIE peJie.
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ITocpencTBOM perie MOXET BBIBOOUTHCS MH(OpMAIVA 0 CIeAYIomNX (QYHKIMAX.

= COCTOSTHME DaTuMKa MpeneIbHOr0 3HaUeHNs

s [lepemeHHas, obpaboTaHHass KOHTPOJUIEPOM, OJI YIIPABIIEHMS YITPABIIAOIIMM
YCTPOMCTBOM

= [IarHocTuyecKue coobieHms

s CocTostHMe (DYHKIMM OUUCTKY IJIs YIIpaBIeHUs HaCcOCOM MITY KJTallaHOM

HaHpMMep, OOHO peJjie MO>KHO IIPpMUBA3aTh K HECKOJIBKMM BXOOAM 1 obecrieunThb
OYMCTKY HECKOJIBKMX NATUMKOB C IIOMOIIIBIO OHOTO YCTpOI‘/‘ICTBa OUMCTKMN.

Menro/Hacrp/Beixonsl/CUrH. pejie iy perie Ha onpefielIeHHOM KaHale.
Oyuxms Onmn Mudopmanma
OyHKLMA BapuaHTBI [TepeunciieHHBIe HIDKe (DYHKLIMM 3aBUCAT OT
= BBIKII BEIOpaHHOM OMLMN.
= [Ipep.niepexII. STy BapMaHThI IpUBEAIeHB] PasfeIbHO OIS
= KoHTposulep OoJIbIIert ACHOCTY OTMCAHNUA ONLMMI
= JlyarHocTvka DyHKIMS = BBIKT
® Ourcrka OTxmroueHne QyHKLUMM pesie, IpY 3TOM
(narnk) JaJbHeNas HacTpolika He TpebyeTcs
= Oopmyna
(maTumk)
= CyrHas COCTOSAHMA
YCTpOJCTBA
3aBopcKast HaCTpoiKa
s CuUTHaJIBbHBIE peJle:
IImarHocTuka
= [lonoMHNTeNbHbIE perle:
BBIKJI

BbIBO,I[ COCTOAAHMA NaTUMKa IIpenenbHOoro ypoBHA

Oynkims = [Ipen.nepexi.

OyHKIMSA Omyn Nudopmarms
VcTouH.IaHHBIX Br16op BribepuTe KOHEUHBIM BEIK/IFOUATEIIb, Yepes
[penen.nepexi. 1 ... 8 KOTOpBIM byZieT OCTyIaTh CUTHAJI COCTOSHUA
pere

3aBofCKMEe HACTPOMKHA
Her Hacrpoiika JaTunKoB Ipefie/IbHbIX 3HaUeHUM
TIPOM3BOAMUTCSA B MEHIO:

Hacrp/Homonuuren. dyukmym/Ipen. nepexi..

@ C moMomIbr0 CeHCOPHBIX KHOMOK ALL 1
NONE BribepuTe WM OTMEHUTE BEIOOD
O[JHOBpEMEHHO BCeX KOHIIEBBIX
BBIKJTFOYUATEJIeN.

[erncTBue b110K Be16bop

s 3aduKc.Iocer.3HaueHN
e

= QuKc.3HaUYEeHNe

= JrHop.

3aBoACKMe HACTPOMKHA
WrHop.

Endress+Hauser 77



JKcIUTyaTaums Liquiline CM442R/CM444R/CM448R

BrIBozi mepeMeHHOM, 06paboTaHHOM KOHTPOJUIEPOM

HHH BBIBOIa HEPEMEHHOI‘/II, O6paﬁOTaHHOI?I KOHTPOJIJIEPOM, YEPE3 DEJIE BBIIIOJIHAETCA

Mopysus pene. Ha perte mofaeTcs muranme (MMITyIIbC, ty), 3aTeEM OHO CHUMAETCS
(vHTEpBAaT, tg).

Oyuxums = Kontpoiutep

Oyukys Onym Mudopmanmsa

VcTouH.JaHHBIX Br16op » Bribop KoHTpoIepa, UCII0Nb3yeMOro B

= Her KauecTBe MCTOYHMKA AaHHBIX
= Konrpomnep 1

= KoHtporep 2

3aBo/CKMe HACTPOMKMA

Het
Pexxvim paboTsr Bei1bop VMM = myMpoTHO-MMITyJIbCHASA MOAYIALMA
= [[IMM UMM = 4aCTOTHO-MMITYJIbCHasA MOAYJIALINA
= UM

3aBofCKMEe HACTPOMKA
MM

1. VM (ImpoTHO-MMIYITbCHAS MOIYIIALIMNSA):

mMTenpHOCTE MMITYIIbCA B LIMKIIe Korebietcs B penenax nepuoma T (T=t;+tg).
JIITUTeTbHOCTD IIMKIIA OCTAETCS ITOCTOSTHHOM.

‘y:tl/T

10 % 50 % 100 %

1 'High" -

0 "Low"

0 T 2T 3T

50 Tunuunoe npumeHeHue: 31eKMpPOMAZHUMHBLL KNaNax
2. UMM (4acTOTHO-MMITY/IbCHAsS MOIYIIALMA):

Ocy1iecTBIsI€TCA BBIaUa MMITYJIbCOB MTOCTOSHHOM [IJIUTENIBHOCTH (t1) ¥ M3MEHeHMe
MHTEepBaJia MeXOY UMITyNIbcaMiu (tp). Ha MaKcuMMarbHOM YacToTe, ty = to.

y=f/f= T/ T
00% 50% 20 %
t
1'High" — t,
0 "Low"
t
T 2T 3T

51  Tunuunoe npumenerue: 003UpPOBOUHDII HACOC

78
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Oyuxms = Kontpornep

dyukms Ompym Mudopmarms
Twun ynpasin.yctp. Br16op BrIbop KoMITOHEeHTa KOHTPOJUIEPa, OT KOTOPOTrO
= Her 3anMTEIBaeTCs perte. YHumonsp(+) — 31o
= Yrumnonsp(-) KOMITOHEHT obpabaTbiBaeMoli IlepeMeHHO,
= YHuronsp(+) JMCIIOJIb3YEMBIV KOHTPOJUIEPOM JJ1 TIOBBILIEHNMSA
3HaYeHMs lepeMeHHO Ipollecca (Harpyumep,

3aBoJICK1e HaCTPOMKNU
Her Iu1s1 oborpesa). B mpoTvBHOM Ciy4ae BelbepuTe

Yuunonsp(-) B 0Iydae MOgKITIOUEHMS
VIIPaBIIAOLIEr0 YCTPOMCTBA, YMEHBIIAIEr0
KOHTPOJIUPYEMYIO TIEPEMEHHYO (HAIIPUMED, IUIs

OXJTKIEHNA).
[mut. umkia Kpartu.Bpemsi BiroueHus: | »  [UIMTeNIBHOCTD LIMKIIA, B IIpefieiax KOTOpoy
00 999,0 ¢ TOIYCKAeTCs M3MeHeHMe UIUTeSIbHOCTI

Pexxum paboter = MM

3aBOJICKME HACTDOVIIH MMITyIbca (Toneko i [NM).

10,0 ¢

Hactportku napamerpoBs [mnt. iuxia 1 KpaTy.BpeMst BKITFOUeHUS SBIIAIOTCA B3aMMO3aBUCHMBIMMU.
JevictByeT cnenyromee oTHoueHyue: [nmt. nukina> KpaTy.Bpems BKIIFOYeHHMS.

Kpatu.Bpems BKIIFOUEHMSA Ot 0,3 c mo ymt. nMKIIa /My bChl KOpOYe 3TOrO IpefieNIbHOr0 3HaUeHUs
Pexxum paborer = IIIMM 3aBofCKMe HAaCTPOMKK He BBIIAIOTCA Ha YIPaBIAKIIee YCTPOVICTBO BO

03¢ n3bexxaHye ero n3Hoca

)

Makc. yactoTa Ot 1 mo 180 muu! MaKcuMaIbHOe Y10 MMITYJIBCOB B MMHYTY
Pexxum paboter = UM 3aBoACKMe HAaCTPOMKHA Ha ocHoBe 3Toro napaMeTpa KOHTpOIIep

60 MyE- paccuMThIBaeT AJIMTeJIbHOCTb MMITYJIbCa
[ercTBue 610K Br16op

= 3aduKc.IIocIel.3HaueHN
e

= QuKc.3HaUYeHNe

= JrHop.

3aBoACKME HACTPOMKHA
WrHop.

BrIBoz [MarHocTMYECKMX coobIeHn ToCpeCTBOM peJie

Ecnu pesie mpucBoeHa fyarHocTnueckasi PyHKims (PyHkumsa = [IMarHocTMka), OHO
paboTaeT B 0OTKa30yCTOMUYMBOM PEKMME.

3TO 03HAYAET, UTO peJie BCera akTMBUpYeTcs (<HOpMasibHO 3aMKHYTO», H.3.) B 6a30BoM
COCTOSTHUM IIpY OTCYTCTBUM olMbKK. Hampumep, 3T0 IO3BOJISIET eMy TAKXKe YKa3bIBaTh
NaJieHNe HaIpsHKeHNs.

CurHasbHOE perie Bcerfa paboTaeT B 0TKa30yCTOMYMBOM PEXMME.

[TocpencTBOM perie MOTYT BBIBOAUTBCS AMarHOCTMUECKMe COODIEHMA ABYX TUIIOB:
s [TnarHocTuueckme coobuieHMs oqHoro us yetelpex kiaccos NAMUR - 131
s [TarHocTuueckme coobiieHns, Ha3HaueHHbIe MT0JIb30BaTeJIeM pellelfHOMY BEIXOZY

MupuBunyanpHOE coObIEeHe MOXXHO Ha3HAYUTD PeJIEHOMY BBEIXOZY B ABYX pasmernax
MEHIO:
= Menro/Hactp/0Obmue HacTpoiiku/Pacimp. HacTpoitku/HacTpoiky qyuarHocTMkm/
Xapakrt.muars.
(coobmenws, cBA3aHHBIe C Tpubopamm)
= Mentro/Hactp/Bxoppl/<[latunk>/Pacmmp. HacTpoiiku/HacTpoiiku guaraocTukm/
Xapakrt.guars.
(coobrenms, cBA3aHHBIE C JATYMKAMMN)

[Ipexxne yeMm cTaHeT BO3MOXXHBIM Ha3HAUMTh CIIeLMarbHOe CO0DIIeHNe perleltHOMY
BBEIXO[Y B XapaKT.AuarH., cJiefiyeT yCTaHOBUTE BeIxoppl/ pene x:y uny /CurH. pene/
®yukyA = [lnarHocTukKa.
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OyHkIms = [lnarHocTnka

3aBocKast HaCTpoMKa
= Pere:
Kaxk HasHaueHO
s CurHasbHbIe perie:
NAMUR F

OyHKIMSA Omuyn Hudopmanmsa

Pexxmm paboTe! BapuaHTBI Kak HazHaueHO
= Kak Ha3HaueHo Ecim BeIbpaHa 3Ta omiys, To Yyepes flaHHOe peJle
= NAMURM BBIJAIOTCA MHAMBUAYAJIbHbBIE IMarHOCTUIECKME
= NAMURS coobImeHys1, Ha3HAUEHHBIE 3TOMY peJie.
= NAMURC NAMUR M ... NAMUR F
= NAMURF

Ecrm BeIbpaHoO MCTIONIB30BaHMe OAHOTO U3
wiaccoB NAMUR, To uepes jlaHHOe pejie
BBILJAFOTCA BCE COODIIEHYS, COOTBETCTBYIOLIME
IaHHOMy Kiaccy. Kpome Toro, HasHaueHne
ki1acca NAMUR MOXXHO M3MEHMUTD IS KaXKOOr0
IIMarHOCTMYECKOro coobIeHNs
(Menro/Hactp/0b6umme HacTpoitkn/Pacimp.
HacTpoyku/HacTpoitku suarsocTukm/
Xapakr.muars. i Menro/Hacrp/Bxoppr/
<patumk>/Pacummp. HacTpoyikn/Hacrpoiku
OMarHocTHKy/XapakT.AuarH.)

ATpubyTEI IMarHOCT. TomnpKo uTeHMe
coobIeHus

Pexxum pabotsr = Kak
Ha3sHa4yeHo

Bce coobmenns, Ha3HaYeHHBIE AHHOMY
penertHOMY BBIXOAY, BEIBOOATCA Ha OMUCIIEN.
VM3smeHeHMe MH@OpMAIMM B 3TOM pasfere
HEeJIOCTYITHO

BrIBop AarHocTMueckux coobmennit 3 cbopku CYA27

®yHkIMs = CUrHaN COCTOSTHMS YCTPOMCTBA

DyHKIMS Ornymm Nudopmanmsa
Pexxym paboTsr BapuaHTBI OYHKIMA T03BOJIAET BEIBOOUTE CUTHAJIBI
= Ok cocrosiams coopku CYA27 gepes perte.
s NAMURM B xope sTOrO0 Iporjecca MOXXHO IapasulesibHO
= NAMURS BBIBOJIMUTH HECKOJIBKO CUTHAJIOB.
= NAMURC
= NAMURF
3aBocKast HACTpOMKa
Bce neaxktuBMpoBaHO
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BI:IBO}Z[ COCTOAAHUA q)YHKLIMM OYHNUCTKHN

dyuxims = Ouncrka

dyuxims Ompym Hudopmanma
Hasnauenns Be16op Bribop mHAMKaLMKY (QYHKIMY OUMCTKY Ha
= Her ICIUIee 1 JAHHOTO CUTHAJIBHOTO pejle
= 3aBUCKT OT THIIA
JoCTyIHEI CIIefyrolyie BapMaHThI B 3aBUCHMOCTH
OYMCTKA

3aBofCKMe HAaCTPOMKK
Het

OT BBIOpaHHO IIpOrpaMMel 0uycTkM (MeHro/

Hacrp/Nomnonunren. dyHkmym/Ouncrka:

® Tyun ounctky = CTaHAAPT.0YMCTKA
Ouncrka 1 - Boga, Ouncrka 2 - Boaa,
Ouncrka 3 - Boga, OumcrKa 4 - Boga

= Tun ounctku = [IpoMeIBKa
Ouncrka 1 - Boga, Ouncrka 1 - peareHr,
Ouncrka 2 - Boga, OuncTKa 2 - peareHr,
Ouncrka 3 - Boga, Ouncrka 3 - peareHr,
Ouncrka 4 - Bogga, OuncrKa 4 - peareHT

s Tum ouncrku = [IpomeiBka Plus
4x Ouncrka 1 - %0V, 4x Ouncrka 2 - %0V D

[erictBre b6110K

Br16op

s 3aduKc.Iocen.3HaYeHN
e

= Qukc.3HaUeHNe

= JIruop.

3aBOJICK1e HaCTPOMKNU
Urnop.

3aduKc.mocnes.3HaYeHne
[Ipnbop 3aMOpa’KMBaeT IIOCIIENHEE M3MEPEHHOE
3HaUeHye

®dukc. 3HaU.
Bel BEIOMpaeTe HEM3MEHHOE M3MepsieEMOe
3HaYeHME B KAUECTBE BBIXOJHOTO CUTHAIa

HUrHop.
OyHKUMA yoep)kaHuA He AeNCTBYeT

1) %QV - TeKCT, KOTOPbIt MOXXHO Ha3HauMTb B Menro/Hacrp/dononuuten. dyukuym/Ouncrka/IIpoMeIBKa

Plus/Beixop 1 ... 4.

dopmyna

Oyuxms = Kontpornep

dyukms BapuaHTEI Uudopmarms

Pexxnm paboter Br16op MM - mMpOoTHO-MMIYJIbCHAA MOIYIALMA
s [1IMM UMM - 4acTOTHO-MMITyJIbCHASA
= UM mopynsauusa-> B 78

3aBoACKMe HAaCTPOMKK
MM

McTouH.aHHBIX

Br16op

= [lepedeHb AOCTYITHBIX
thopmyn

= He boree 8 gpopmyn

TorDKHEI OBITH HOCTYIIHEL MaTeMaTHJIeCcKye
yHKIMm ™a opmyna.

» Bribepute hopmyity, KoTopas AOJDKHA
CITY>KUTb MCTOYHMKOM [IaHHBIX.

HikH.3HaU.mmMar-a

Ot 0 mo 9999

3Hau.BepxH.Ipef.

HwxH.3Hau.guamn-a 1o
9999

TnT. umMkna

Pexxum paborer = IIIMM

Kpartu.Bpems1 BKIIFOUeHUS
10 999,0 ¢

3aBofCKMEe HACTPOMKHA
10,0 ¢

»  [[IUTeNnbHOCTD LMKIIA, B IIpefiesiax KOTOpon
[IOMYCKAETCs M3MEHEHME [ATUTEIIbHOCTH
mMITynbca (TombKo mit [IVIM).

Hactportku napamerpoB [ymmt. nyxia 1 KpaTu.Bpemst BRIIFOUEHUS BIIMAIOT IPYT Ha Apyra. [leicTByeT
clenyrollee oTHolleHye: [nuT. ukna> KpaTd.BpemMs BKIIIOUEHHMS.

Kparu.BpeMs BKIIOUeHMA

Pexxum paboTer = MM

Ot 0,3 ¢ mo Iymut. uukia

3aBoJICKMe HaCTPOMKN
0,3¢

JMITyIIBbCBI KOpPOYE 3TOTO IPeIeIbHOTO 3HAYeHNUs
He BBIJJAI0TCA Ha YIpaBJIAoIee YCTPOICTBO BO
n3bexkaHye ero u3Hoca.
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Oynkims = Kontponnep

OyHKIMs BapuaHTEI Hudopmanys

Makc. yacrora Ot 1 o 180 mun! MaxKcMabHOe YMCII0 MMITYJIBCOB B MUHYTY

Pe paboTer = UM 3aBOZCKME HACTDOVIKH Ha ocHoBe 3TOro napameTpa KOHTpoJuIep
60 wym-L paccuMTBIBaET AJIUTEIIBHOCTD MMITYIIbCA.

[ertcTBue 610K Beibop

= 3aduKc.rocnes.3Ha4YeHu
e

= DyKc.3HaAUEHNE

= JrHop.

3aBoJICK1e HaCTPOMKH
WrHnop.

10.4.3 HART

HEO6XO)Z[VIMO OIIpeneJINTh NIepeEMEHHbBIE an6opa, repefaBaeMble Ha BbIXOZ, I10 IIPOTOKOITY

HART.

Bo3moxxHO onpenieneHMe 10 16 mepeMeHHBIX Ipubopa.

1. Onpenenute UCTOUHUK JAHHBIX.
= Ero MOXXHO BbIOpATh U3 MMEIOIIMXCS BXOLOB IaTYMKOB M KOHTPOJIIEPOB.

2. DBribepute n3mepeHHOe 3HaUEHME B KaUeCTBe BEIXOJHOIO IIapaMeTpa.

3. Onpepmenute MoBefeHUe B cocTosTHMY "YaepkaHue'. (OmImy HacTpOKu
Uctoun.naHHbIX, Vi3amep.3HaueHne u [lerictBue b110K) - 75

Cremyet y4ects, uTo Iipu BeIbOpe nmapametpa [evictBue 6110k = 3amoposka , byner He
TOJIBKO OTMEUYEHO 3TO COCTOSHME, HO U "3aMOPOXKEHO" M3MEPEHHOE 3HAUEHME.

[onomHUTeNnbHYI0 MHPOPMAaIMIO CM. B JOKYMEHTE:
PykoBogcTBO 110 3KcIutyataumu "Cea3e o nporokoiny HART', BAO0O486C

10.4.4 PROFIBUS DP u1 PROFINET

[lepemennsie npubopa (mpmbop > PROFIBUS/PROFINET)

B sTOM pasperne MOXHO OIpelle/INTh 3HaYeHUA IIpollecca, KOTOpBIe NOJDKHEI OBITh
corocrabyieHH! ¢ GyHKIMoHaIbHEIMK Ookamy PROFIBUS 1, Takym obpa3soM, OCTYIIHEL
I lepefaun rocpefcrsoM npotokona PROFIBUS.

MoKHO ompenienUThb 1o 16 mepeMeHHBIX Tpubopa (DII0KOB aHaJIOTOBOTO BXOAA).

1. OmpepenuTe MCTOYHMK JAHHBIX.
~~ [Inda Belbopa [OCTYIIHEI BXOJBI JaTYMKOB, TOKOBBIE BXOJEL M MaTeMaTUYIeCKHe
byHKLMM.

2. Bribepute M3MepeHHOe 3HaUeHME [IJIA IIepefjau.

3. Onpepenmre nMoBefeHne Mpubopa B COCTOSTHMY yaepKaHusA. (Omiym KoHDUTypaLmuu
Uctoun.naHHbIX, Yi3mep.3Hauenue u [levictBue 610K) > 75

ObpaTtuTe BHMMaHMe, eciii Bel Beibepute [evicTBue bmok= 3aMopo3Ka , cucTeMa He
TOJIBKO OTMeYaeT 3TO COCTOsIHMe, HO M 3aMOpaKMBaeT U3MepeHHOe 3HaueHue.
Kpome Toro, MoXXHO ONpeZienUThb 8 IBOMYHEIX TIEPEMEHHEIX (DJIIOKOB MM POBEIX BXOIIOB):

1. OnpenenuTe UCTOUHUK JAHHBIX.

2. BribepuTe naTuUMK IpefieIbHOTO YPOBHA WIM Perle, COCTOSIHME KOTOPOro Heobxoamumo

repenaBarh.
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[epemennsie PROFIBUS/PROFINET (PROFIBUS/PROFINET - npubop)

B KauecTBe M3MepeHHEBIX 3HAYEHMI B MEHI0 KOHTPOJUIEPa, [ATUMKOB Ipefie/IbHBIX
3HaYeHMM WV TOKOBBIX BBIXOZI0B MOXKHO MCIIOJIb30BATh [0 4 aHaioroBeix (AO) 1 8
mmppoBeix (DO) nepemennerx PROFIBUS.

[TpumMep: ucmonp30BaHMe 3HaUeHUs aHanmoroBoro (AQO) wm 1gpooro (DO) BeIxona B
KadecTBe KOHTPOJILHOM TOUKY KOHTPOJUIEpa
Menro/Hacrp/HOononauren. ¢pyukiyum/Koutporiep 1

1. B ykasanHoM MeHto onpefienuTe 3HaueHne PROFIBUS B KauecTBe MCTOYHMKA
JlaHHBIX.

2. Bribepute Tpebyemnlit aHanmorossiit Beixon (AO) vmv g posoit Bexorn (DO) B
KaueCTBE M3MEPEHHOT0 3HAUEHMS.
HomnonHuTenbHy0 nHpopMaimto o npotokose PROFIBUS cuM. B jokyMeHTe
«PeKoMeHJIaMy OTHOCUTENIBHO CBA3M 110 TpoTokoiry PROFIBUS», SDO1188C.

m HonomanTenbHy0 MHGopManuio o npotokosie PROFINET cm. B mokymeHTe
«PyKoBOZCTBO 110 0bMeHy JaHHBIMM Yepe3 rpoTokos1 PROFIBUS», SD02490C.

10.4.5 Modbus RS485 1 Modbus TCP

B cooTBeTCTByOLIEM MEHIO MOXXHO BEIOpATh 3HaUEHMA MIPOLiecca, KOTOpPbIe JOJDKHEI
BBEIBOAMUTHCA 110 JimHMM cBsi3u Modbus RS485 mmmm mocpencrBom Modbus TCP.

[Tpu ncrionezoBarmm Modbus RS485 moxxHO BeIOpaTh OIMH M3 OBYX MTpoToKoyoB: "RTU"
"ASCII".
Bo3moxxHO ompefienienye 1o 16 nepeMeHHBIX Ipubopa.

1. Omnpepnenure UCTOYHMK JaHHBIX.
Y~ Mo>HO BbIbpaTh BXO[BI IaTYMKOB ¥ KOHTPOJUIEPHI.

2. BbI6epVITe M3MepEeHHOE 3HaYeHME B KaUeCTBE BbIXOOHOI'O ITapaMeTpa.

3. Omnpegnenure noBefeHye Ipubopa B cOCTOSTHMM yaepKauus. (Onimm HacTpOUKK
UctouH.naHHEBIX, Vi3Mep.3HaueHne u [leiicTBue 6II0OK) > 75

CremyeT y4ecTb, UTO IIpM Belbope napametpa [leicTBue 6ok = 3amopo3ka , byzer He
TOJIBKO OTMEUEHO 3TO COCTOSIHME, HO U "3aMOpOXKeHO" U3MepeHHOe 3HaUYeHMe.

HonomHnTeNbHYI0 MHPOpMaImio o mpoTokoie "Modbus' cM. B ToKyMeHTe
"PekomMeHaaImMm OTHOCUTENIBHO CBSA3M 0 ITpoToKomy Modbus' (SD01189C)

10.4.6 Ethernet/IP

B coOTBeTCTByIOIEM MEHIO MOXXHO YKa3aTb 3HaUeHMUsA IIpoliecca, KOTOpBle JOJDKHEL
BBIBOAUTBCA 110 nHuK cBsi3u EtherNet/IP.
Bo3moxxHO ompefesienue o 16 nepemeHHbIx mpubopa (Al).

1. Omnpenenure UCTOYHMK JAHHBIX.
= Mo>HO BeIbpaTh BXO[BI IATYMKOB ¥ KOHTPOJUIEPHEIL.

2. BribepuTe n3MepeHHOe 3HAYEHME B KAUECTBE BEIXOIHOTO MTapaMeTpa.

3. OmpepmenuTte noBeneHme mpubopa B cOCTOSHUM yaepKauus. (Ommm HaCTPOMKM
UctouH.naHHBIX, Vi3Mmep.3HaueHue u [leiicTBue 6II0K) > 75

4. [Ing KOHTPOJUIEpPOB TaKKe MOXKHO yKa3aTb THII obpabaTeIBaeMOol IlepeMeHHOM.

CremyeT y4ecTb, UTO IIpM BeIbope napametpa [leicTBue b1ok = 3amopo3ka , byzer He
TOJIBKO OTMEUEHO 3TO COCTOSIHME, HO U "3aMOpOXKeHO" 3MepeHHOe 3HaUYeHMe.
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KpomMe Toro, Mo>XHO OnpeZienMTh M POBLIX TepeMeHHEBIX pubopa (DI):

> Onpenenme VICTOYHMK OaHHBIX.
- MoxXHO BbI6I/IpaTb peJie, IBOMYHbIE BXOAbBI ¥ JATUYMKU IIPENEJTIbHOTI'O YPOBHA.

HononuuTensHy0 nHpopManyto o npotokoie 'EtherNet/IP" cm. B fOKyMeHTe
"PekoMeHAaIMM OTHOCUTENTBHO CBA3M 110 TpoTokony EtherNet/IP" (SD01293C)

10.5 IBouMuHBIe BXOABI ¥ BBIXOObI

ArnmapaTHsbIe omiyy, Takue Kak moxyitb DIO ¢ nBymMst M poOBBEIMY BXOZaMM U IIBYMsI
IM(POBEIMY BBIXOAAMM WITM MOAYIIE M poBon mmHE! 485DP/485MB, no3BonsioT
[I0JIy4aTh CJIeyIoLIye BO3SMOXKHOCTH.
= C MCIIO0Ib30BaHMEM LIM(PPOBOr0 BXOAHOIO CUTHaIA!
® [IepeKITI0YeHNMe OYara3oHa U3MepeHnsI AyId IPOBOOMMOCTH (HeobXxoomm Kop
0bHOBIIEHMSA, > 72);
» [TlepeKIr0UeHMe MeXY pasMIHbIMM HabopaMy JaHHBIX [J11 KaJIMOpPOBKM B CJTy4yae
MCII0JIb30BaHMA ONTUYECKUX JAaTUMKOB;
® yriep)XaHue co CTOPOHBI;
® aKTMBALMA IEPUOAUUHOCTY OUUCTKY;
® aKTMBalIMA U OeakTuBalma KoHTposuiepa PID ¢ ucnonp3oBanueM, HaIpmuMep,
HEKOHTaKTHOI'O epekroyaresns apmatypsl CCA250;
® JCII0JIb30BaHMe BXOJla B KaUeCTBe «aHaJIOrOBOI0 BXOZa» IIA YaCTOTHO-MMITYIIbCHOM
momynsmy (UMM);
= C MCIIOJIb30BaHMeEM LI POBOI0 BEIXOLHOIO CUTHANA:!
® cTaTMYecKas (10 aHaJIOTMK C perie) Iepefava JaHHBIX COCTOSTHMSA OMArHOCTHKY,
COCTOSIHMA [AaTUMKOB IIpefieJIbHOTO YPOBHSA, M APYIMX IOA00HBIX BApMaHTOB
COCTOSIHMS;
® MYHaMUYecKas (10 aHaJIOTMM C HEM3HALIMBAIOIIMMCS «@HAJIOTOBEIM BBIXOIIOM»)
nepenava curHasioB UMM, HanipyMep OJ1A yIipaBlieHMs JO3UMPOBOYHEIMM HACOCaMMU.
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91
o

szl 1K

®,

A

A0028316

52 Ilpumep Kormpona Had codepicanuem Xnopa ¢ NPSAMbIM ynpasnenuem

1

2
3
A

Ilodxnrouenue undykmuerozo beckonmaxkmnozo nepexntouamens INS apmamypet CCA250 k yugposomy
8x00y modyns DIO

ITodaua cuznana pacxodomepa Ha yupposoii 8xod modynsa DIO

3anycx (umnynbcHoeo) dozupyrowezo Hacoca uepe3 yugposoti 8bxod modyns DIO

Hacoc-dozamop

Vcnonb3yiite npemmyiecTsa 3 eKTMBHOIO YIIPaBIeHNA C UCI0JIb30BaHNeM ABOUYHBIX
BBIXOZIOB, BEIp@XXeHHBIE B OTCYTCTBMM M3HOCA 10 CPABHEHUIO C PEJIeHOM CUCTEMOWA
yripaBienys. C IOMOIIBI0 YaCTOTHO-MMITYJIbCHOM Moayisinymu (UVIM) MoxHO JobuTbCs
IIpaKTU4YeCKy HellpepLIBHOIO I03MPOBAHMA C IPMMEHEHMEM AO3UPYIOIIEro Hacoca Ipy
BBICOKOM BXOAHOM JacToTe.

1.

[TopxrounTte becKOHTaKTHEIM NepekttodaTesb INS Ha apmaType CCA250 K
g poBomy Bxomy momyisa DIO (Hampumep, rHe3mo 6, mopt 1).

B nporpammHoM obeclieueHny HaCTPOMTe KOHTPOJUIEp, BbIOpaB B KAUeCTBe
MCTOYHMKA OBOMUHBIN BXOJ (Harpumep,BuHapH. Bxox 1), K KOTOpOMY HOOKITIOYeH
beckoHTaKTHBIV Nepexittouaresib. (Menro/domonanren. pyHkuym/KoHTpornepsr/
Kontpomnep 1/AkTuB. KoHTpOIUiepa = BunapH. Bxop 1)

Tun curnana: [1719 BEIOpaHHOTO BXOJa BEIDEPUTE 3aBOMICKME HACTPOVMKM (CTaTMUHBIN
CUTHAJI).

[TonxrounTe M3MEpeHHOe 3HaUeHMe pacxofoMepa Ko BTopoMy Bxoay momayiist DIO
(HampuMmep, pa3beM 6, TOPT 2).

Tun curuana: mys 3Toro Bxoza Beibepure UAM . (Menro/Bxonpl/BuHapH.
Bxox 6:2/Tuvn curana = UMM)
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Pexxum BBofa: BEIGEPUTE COOTBETCTBYIONIEE 3HAUEHWE U3MEPSIEMON BEJTMUMHEL

(Pacxon).

“ Temepb 3TOT BXOJ MOXXHO UCII0JIb30BATh B MEHIO KOHTPOJUIEPA B KAUECTBE
TIepeMeHHO1 BO3MYILEHNMS 1A KOHTposuiepa 2.

IlepmeHHas1t BO3MYLL.: B MEHIO KOHTpPOJUIepa BblbepuTe ABOMYHBIN BXOZ, HAa KOTOPHI
TIOAAeTCs M3MEPEHHOe 3HaueHne pacxona. (Menro/omonHuTeN. (YHKImM/
Kontpomnepsl/Kourpomnnep 1/Ilepmennas Bo3mym./UcrouH. nanubix = BuHapH.
Bxop 6:2 v iamep.3Hauenue = 3Hau. UMM)

Jo3supyrommii Hacoc MOXHO 3aIlycKaTh mocpefcrsoM VM uepes g poBOii BBIXOL,
mogynsa DIO.

[MomgrrounTe Hacoc K Berxoay momyisi DIO (Hampumep, pa3bem 6, opT 1) u Beibepute
CJlefyrolIMe rapaMeTphl HACTPOMKY B MeHI0: MeHr/Bbeixonsl/Bunap. Berxop 6:1/
Tun curnana = UM u Uctoun.maunbix = Kontporoiep 1.

CrnenyeT NpMHATH BO BHMMaHMe HalpasiieHMe paboTsl fo3aTopa. BeibepuTe paBMIbHEINA
napametp (T yrpasn.ycrp. = YHummonsp+ uiy YHUITONSIP-).

HHH OKOHYAaTeJIbHOM HaCTpOIZKI/I KOHTpOJUIEPA B COOTBETCTBMM C YUJIOBMAMM IIpOIIeCCa
HEO6XO,E[I/IMO YCTaHOBUTD OOIIOJTHMUTEJIbHBIE IIaPAMETPBI B MEHIO KOHTPOJUIEDA.

Ucnons3oBanme CM44x B KauecTBe BeAylero YCTPOMCTBA OYUCTKN

,K CM44x / CM44xR CM44x | CM44xR
92|¥7

CM44x | CM44xR

A0028320

53 [Ipumep Ona yeHMpanu308arHo20 yNpasnerus OuuCmKoil

Brewrutl nyck080l Mexanu3sm 04uCmKu Ha 080UMHOM 8X00€

Ilepedaua srewiHeti hyHKYUU yOeprcanus npu nomouu 080UYHO20 8b1x00a Ha Opyaue usmepumesnbHble
ycmpoticmsa be3 nodknouerus pyHKYUL ouucmxu

Ilepedaua cuenana 3anycka ouucmxu nocpedcmsom 080UMHO20 8b1X00a HA Opy2Uue MOUKU U3MEperUs C
bnokamu camoouucmxu

BHeNIHMI IyCKOBOM MeXaHW3M 3aITyCKaeT OTlepaLlMio OYMCTKY B BEAYIIEM YCTPOMCTBE.
BJIOK OUMCTKY MOXKET OBITh MOAKITIOUEH, HAIPUMED, Uepe3 peJie WM OABOUYHEIA BEIXO.

Curnan 3aIlyCKa OYMCTKM IIeEpeNaeTCAa Ha Apyroe YCTpOIZCTBO IIpY IIOMOIIM OIBOMYHOI'O
BBIXO/[1a. HECMOTpH Ha OTCYTCTBUE cobCTBEHHOTI'O TIIOOKJITFOYEHHOTI'O broka OUMCTKH,
OaTUNKN HpM6opa YCTaHOBJIEHEBI B CpeZie, Ha KOTOPYIO BIIMAET ITPOLeCC OUYMCTKA
BeOyLIero yCTpOﬁCTBa, IIO3TOMY OHM YCTaHABJIIMBAKOTCA Ha YOEP>XKaHME T10 CUTHAJTY
3aIlyCKa.

Curnarn 3amycka IepefiaeTcs yepes [IOMOJIHUTEIbHBI IBOMYHEINM BBIXOJ Ha APYroe
YCTPOJCTBO, IOAKITFOUeHHBIe JaTUMKM KOTOPOro 0bopyioBaHbl COOCTBEHHBIMMU
broxamm ounctku. CUrHas MOXeT UCII0NIb30BaThCA U IJIA ONHOBPEMeHHOM aKTUBaLK
CaMOOYMCTKM Ha BefylleM yCTPOCTBe.

2) Kop axktuBaimy, kof 3akasa 71211288, Heobxonmm g pyHKIMK 'TIpsiMoe yIipaBieHue".
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10.5.2 Hacrpoika ABOMYHOI0 BXOAa

Mesnro/Hacrp/Bxopnpl/BuHapH. BXoA Xy D

DyHKIN Omuym Uudopmarms

Brnuaps. Bxop Beibop Vcnomnp3yeTca Ans BKIFOYEHUsA/ OTKIII0YeHNs
= BBIKII BXO7a
= BKII

3aBoACKMEe HACTPOMKHA
BKII

Tun cursana

Br16op
= CTaTMYHBI CUTHAI
= UM

3aBoACKMe HaCTPOMKK
CTaTUJHBIA CUTHAT

» Bribop Tvma curHana.

CTaTMYHBIA CUTHAIT

9TOT IapaMeTp MCIIOJIb3YeTCsA, HAPUMED, I
CUMTBHIBAHMSA [10JI0XKEeHMS IIepeKTrodaTesis BKIL./
BBIKJL., MHOYKTMBHOI'O H€CKOHTAaKTHOIO
TepeKITIoYaTesIss Wiv ABOMUYHOTro Beixora PLC.
ObracTb IpMMeHeHUs: CUTHasIa: s
NepeKIIoueHNs quarna3oHa M3MepeHns,
MOLTBEPXKIEHNSA YIePXKaHWs CO CTOPOHEI, B
KauecTBe CUrHaJIa 3aIlycKa OUMCTKY WU 1A
aKTMBaLMM KOHTpOJUIepa

UM

[MapameTtp "PFM" ucrionb3yeTcs 1 cO30aHusA
YaCTOTHO-MOZY/IMPOBAaHHOIO CUTHaJIa, KOTOPbIN
3areM byzieT mocTyneH B mpubope B Bufie
KBa3MHENPEePhIBHOIO 3HaYeHMA Mpolecca.
[Ipumep. CurHa u3mepeHus pacxofioMepa

Tun curHana = CTaTUYHBIN CHT]

HaJl

YpOB. CUTH.

Br16op
= Hus
= BrIc.

3aBoACKMe HAaCTPOMKK
Belc.

31echb 3a[jar0TCA BXOJIHBIE CUTHAJIBL, 10 KOTOPBIM
OymeT akTMBMPOBATLCA, HAlIpUMeD,
NepeKITIFoYeHye quana3oHa M3MepeHuit Win
IIPOLIECC OUMCTKA.

Huns
Bxopubie curdanel B auanasone 0...5 B mocrt.
TOKa

Beic.
BxomHble curHaiel B auanasone 11...30 B mocr.
TOKa

Tun curHana = YUM

Makc. yactora

100,00 ... 1000,00 I'y

3aBoACKME HACTPOMKK
1000,00 I'g

MaxkcmmarbHas 4acToTa BXOAHOro curHana UM
Omna coBIajiaeT ¢ MaKCMMaJIbHBEIM BEPXHMUM
TIpefiesioM AMana3oHa M3MepeHMs.

Ecm BelbpaHHOE 3HAUEHVEe OKa)XXeTCs CJIMIIKOM
MaJtbIM, DoJIee BBICOKME YaCTOTEI He OyOyT
obHapy»xeHBL. C Ipyroit CTOPOHBI, IIpK Belbope
CMIIKOM DOJIBIIOTO 3HAYEHNs], pa3pelleHye st
HebOJIBIINX YaCTOT OKaXKeTCs CPaBHUTEIIBHO
HETOYHBIM.

dopm.3HaU.M3Mep.

Beibop
" #

s ##

» HHH
w # HHH

3aBofCKMe HAaCTPOMKK
#H4

> MCHOJ’H:BYETCH AJIsA oIIpefesieHnA 4ymnciia
JeCATUYHBIX 3HAKOB.

87



JKcIUTyaTaums

Liquiline CM442R/CM444R/CM448R

88

Memnro/Hactp/Bxopnpl/BuHapH. BXoA X:y D

OyHKIMM Omuyn Hudopmarnys

Pexxnm BBoa Br16op UYacroTa
= Uacrora [Tpocmotp B ['1] B MeH!0 M3MepeHus
= Iapamerp ITapameTp
s Pacxon

3aBoJICK1e HaCTPOMKNU
Yacrora

Vcnonb3yeTcs U1 OCIeAYIOLIErO ONpesieNieHNs
VIMEeHM [TapaMeTpa ¥ eOVHMIIBl M3MepeHus.
BriocnencrBym oy 6yOyT 0TObpaXkaTbCs B MEHIO
M3MepeHMs.

Pacxop,
[1a mofKIroUeHMs pacxoomepa

VMma napaMeTpa

Pexxum BBof1a = [lapameTp

[Tonmb30BaTeNbCKMI TEKCT,
16 cumMBOIIOB

» 3apanTe uMA napaMeTpa, HalpuMep
"laBnexnne".

En.msmepenns

Pexxum BBof1a = [lapameTp

[Tonp30BaTeNIbCKMIA TEKCT,
16 cumMBoOIIOB

> YKaXXuTe eIVHMLY M3MepeHus ITapaMeTpa,
Hanpumep 'Tla".

Enuanna pacxopa

Pexxum BBozia = Pacxop

Be16op
= /s
= |/h
= m3/s
m3/h
cfs
= cfd
= mqgd

3aBofCKMe HACTPOMKA
/s

» OrmpenennTe eAMHMUITY pacxopa.

cfs = kybuueckye yTEI B CEKYHAY
cfd = xkybuueckue yTHI B IeHb
mgd = MWUIMOH TaJUIOHOB B [IeHb

HikH.3HaU. IManas.

Pexxum BBOf1a = [lapameTp
unu Pacxon

-2000,00...0,00

3aBOICKMe HaCTPOMKN
0,00

HikHsia rpaHuIa guarna3oHa M3MepeHust
cooTBeTcTByeT yacroTe 0 1.

Taxxe Ha AucIUIee oTobpaxkaercs: paHee
orpefieNieHHas eIMHMIA U3MEDEHNS.

Bepx.3Hau.inamnas.

Pexxum BBoa = IlapameTp
unu Pacxon

0,00...10000,00

3aBofCKMe HACTPOMKA
0,00

BepxHss rpanmiia ivanasoHa M3MepeHns
COOTBETCTBYET MaKCMMaJIbHOM UacToTe,
OTIpefieJIeHHO BBILIe.

Tarxxe Ha AucIUIee oTobpaXkaeTcs paHee
oIpefieNieHHAasA eNMHMIA M3MEepPEeHNA.

Crnaxus. 0..60c [Ipy BKIFOUEHMM AeMIIPUPOBaHMA B TeUeHMe
. BBEIDPAHHOTO TTEPMOJA BpEMEHM [TPUMEHSETCS
3aBOACKIE HACTPOKN bparHoro nepuona speme PHMEHAETC
Oc KpVBasl IVIaBaOLIMX CPeIHNX 3HAYEeHNUMI
M3MepseMBIX BeJIMUMH.
1) X'y = HOMep THe3[ja : HoMep BXozia
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10.5.3 KoH¢urypaumsa ABOMYHBIX BBIXOMIOB

Memnro/Hacrp/Brxonsl/BuHap. BBIXOL X1y H

OyHKIMSA [0)viiv7i7¢ Uudopmarms

Bunap. BeIXOA BapuaHTEBI Vcnomnp3yeTca A BKIFOYEHUA/ OTKIIIOYeHNs
® BBIKI BBIXO[A
= BKJI

3aBopcKast HaCTpoyKa
BKII

Tun cursana

BapuaHTBI
= CTaTMJHBINA CUTHAT
= UM

3aBopcKasi HaCTpoiKa
CTaTUJHBIA CUTHAT

» Bribop Tvma curHana.

CTaTMYHBIA CUTHAIT
CpaBHMMO C peJie: BEIXOL AMarHOCTUUECKOTO
COCTOSIHUSA WIM JaTYMKa [IpeJle/IbHOTO YPOBHSA

ym

BBl MOXXETE BBIBECTH M3MEPEHHOE 3HaueHMe,
HalpuMep, 3Ha4eHMe xyiopa win obpaboTaHHYIO
IepeMeHHY0 KOHTpOJUIepa.

OH paboTaeT Kak «Heu3HallMBaeMbIi»
[IePEKTI0YArOIIMI KOHTAKT, KOTOPBI MOXET
VICTIONB30BAaThCA U1 YIIPaB/IeHMsA A03VUPYIOLIMM
HacocoM, HarlpuMep.

Tun curHanna = CTaTUMYHBIA CUTHAIT

OynKUMA BapuaHTBI McTouHMK BhIJaBaeMbIX JaHHBIX O COCTOSHMUMU
= Hetr NIepeKITF0YEeHNT
= Jlpen. nmepexi. [TepeunciieHHEIE HIDKe (DYHKLIMY 3aBUCAT OT
= CoobieHne IMarHocT. BBEIOpPaHHOM OIIUN.
= Ouncrya ®yuxims = Her BriwIrodaeT dyHKmro. [ipyrue
. rlapaMeTphl OTCYTCTBYIOT.
3aBoicKasA HaCTpoKa p P YICIBY
Her
Hasnauenusa Br160p HeCKONMBKMX B 3TOM NyHKTe MeHI0 MOXXHO ONpefie/INTh

dyuxims = Ouncrka

BapMaHTOB
= Oumcrka 1 - Bofa ...
® OumCTKa 4 - peareHT

IIBOVMYHBIE BBIXOJIBI, KOTOpBbIe HEOOXOmMMO
VICIIONB30BAaTh [UI aKTUBALMM KIIAIIaHOB U
HACOCOB. 371eCh Ha AVCKPETHBII BBIXOJ, TOAAETCA
YIIpaBJISAOLIMI CUTHAJ 71 [[O3MPOBaHMSA
YMCTALIETO CPEACTBA/BOMBI B pAMKax
IIPOrpaMMBbl OUMCTKH.

OnpepieneHye IporpamMm OYMCTKI
OCYLIECTBIISIeTCA B CJIeAyIoLleM MeHko: MeHro/
Hactp/Oononauren. pyukuym/OuncTka.

McT. maHHBIX

dyuxums = [Ipen. mepexi.

Br1bop HecKoONMBbKMX
BapMaHTOB
[pen.nepexn 1 ... 8

» Bribepure naTuMKy IpefiesIbHOTO YPOBHS,
3Ha4YeHMs C KOTOPHIX JIOJDKHBI CYMTHIBATHCSA
yepes IBOMUHBIA BBIXOJI.

KoHuryparms [aTumMKoB MpefesIbHOr0 YPOBHSA:
Menro/Hacrp/Oononauren. pyukumm/Ipen,.
TepeKxI..

Pexxnm paboter

®yuxms = Coobienne
OMarHocT.

BapuaHTBI

= Kak Ha3HayeHO
= NAMURM
NAMUR S
NAMUR C

= NAMURF

3aBoicKas HaCTpoMKa
Kak Ha3zHaueHO

Kak HasHaueHO

C MOMOIIBIO 3TOrO MYHKTa MEHFO
obecreunBaeTcs nepefada MarHOCTUYECKMX
coobIeHni1 yepes crelMarbHO BEIOpaHHBIN
IIBOVMYHBIN BBIXOJ.

NAMURM...F

I1pm BBIbOpE OAHOTO M3 KitaccoB Namur
BBIBOZIATCSA BCe COODIeHNs, OTHECEHHBIE K
JIlaHHOMY KJ1accy.

Hasnauenne xacca Namur MOXHO M3MEHUTb
U1 K&XXIOT0 IMarHOCTUIECKOT0 CO0bIeHN.

Tun cursana = YYM

Makc. yactora

1,00 ... 1000,00 I'y

3aBoicKas HaCTpOoKa
1000,00 I'y

MaxkcrMmarnbHas 4acToTa BBIXOOHOI'O CMT'HaJla
UM

OHa COBIIaHaeT C MaKCMMaJIbHbIM BEPXHUM
TIIpenesioM nnariasoHa M3MEepeHUA.
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Menr/Hactp/Beixopael/Bbunap.

BoIXOm X2y V)

DynKuma

Onuyn

Uudopmanysa

®$opm.3HaU.M3MeED.

BapuaHTBI
" #

n ##

[

LR 223

3aBo/cKast HACTpOMKa
#.#4#

» JVcrone3yeTcs 1A ONpefieNieHns uncra
TleCATUYHBIX 3HAKOB.

Endress+Hauser
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Memnro/Hacrp/Beixonpl/BuHap. BBIXOL X1y D
OyHKIMSA Ormyn Uudopmarms
McTouH.TaHHBIX BapuaHTEI VIcTOUHMK, 3HaUEHMe KOTOPOTro AOIDKHO
= Her CUUTBHIBATHCA B BUJIe YaCTOTHI Yepes ABOMUHBIN

= BXOOHEIE CMTHAJIBI OT

[aTUYMKOB

[IBOMUYHEIE BXOZIBI

= KoHTposutep

CUrHaJibl IoJIEBOM

IIMHBI

= MatemaTnueckue
pyHKIMM

3aBoicKas HaCTPOMKa
Het

BBIXO[I.

M3mep.3HaueHne

McTouH.JaHHBIX #
Konmponnep

BapuaHTEBI
B 3aBMCMMOCTH OT:
McTouH. TaHHBIX

» Bribepure 3sHaueHMe M3MepsAEMON
BEJIMUMHEL, BEIBOJIYIMOE B BUle UaCTOTH
yepes IBOMUHBI BBIXOJI.

Twun ynpasin.ycTp.

NcTouH. maHHBIX =
Konmponnep

BapuaHTEI

= Her

= Bumnonsap

= YHuUnonsp+
® YHUIIONAP-

3aBoCcKast HACTpoyKa
Her

» OrmpepenseT, Kakast 4aCTb KOHTPOJUIEPA
JIOJDKHA YIIPaBIIATh IIOAKIIOUEHHBIMM
[IPMBOLAMY, HATIPUMED, LO3UPYEOIIUM
HACOCOM.

Bumnonsap
«Pa3bueHne guamnasoHa»

Yaunonsap+

KomnoneHT 06paboTaHHOM ITepeMeHHOM,
JMCIIOJIb3YEMBIV KOHTPOJUIEPOM 1A YBeNTUMIeHNA
3Ha4yeHMs IlepeMeHHO Ipoliecca

YHunonsip-

Vcnonb3yeTcs 1A NOAKIFOYeHHBIX
YIIPaBJIALIMX YCTPOMCTB, 0becreunBaroyx
yMeHblIeHNe 3HaYeH!s yIpaBIAeMoi
IIepeMeHHON

IericTBMe b6110K

BapuaHTBI

= 3amMopo3Ka
s dykc. 3HAU.
= Hetr

3aBopCcKast HaCTpoMKa
Her

3amMopo3ska
[TIpmbop NOCTOAHHO BBIAAET MOCIIEAHEE
3HaYeHMe.

®uxkc. 3Hau.
Ha BBIXO[ ITOf@aeTcss TOK IMOCTOSTHHOM 3aJaHHOM
BeJIMUMHBL

Het
YrepxaHye AJ1g 3TOr0 BEIXOZA He BBIIOTHALTCA.

3Hau-e bOJIoK.

HeitctBue b0k = Pukc. 3HAY.

0...100 %

3aBopcKasi HaCTpoiKa
0 %

Ommbka paboTer

BapuaHTBI
= 3amMopo3Ka
s Dykc. 3HAU.

3aBojicKas HaCTpOMKa
®uKc. 3HAY.

3amMopo3ka
[Tpmbop NOCTOAHHO BBIAAET NOCIIeAHEE
3HaYeHMe.

®uxkc. 3Hau.
Ha BBIXOA ITOfaeTcss TOK IMOCTOSTHHOM 3a[JaHHOM
BeJIMUMHBL

Oumb. 3Hay.

Owmmbka paboTer = dukc.
3Hay.

0...100 %

3aBopcKasi HaCTpoiKa
0 %

1) Xy = HOMep rHe3fa : HOMep BXofa
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10.6 JomomHuTeNnbHbIE (PYHKIMN

10.6.1 [JaTuyuk mpefenbHOro YPOBHA

CyiiecTByeT HECKOJIBKO CIIOCODOB HACTPOMKM JaTuMKa NpefiefIbHOI0 YPOBHS:

= HasHaueHMe TOUeK BKITFOUEHMSA Y BEIKITFOUEHUSA

L OHPEHEHEHVIE 3a0EPXKKM BKIIFOUEHMA U BBIKITFOUEHMA [JIA peJIe
L OHPEHEHEHVIE I1o0pora BKIIFOYEHMA aBapI/HZHOFO CUI'HaJla M BbIla4M COO6LT.[€HI/IFI 0b

ombke

® 3amnycK PyHKLUMY OUMUCTKA

Menro/Hactp/Oononuuten. pyuaxkuym/Ipen. nepewn./Ilpep.nepexn 1 ... 8

DyHKIMN (011117174 Hudopmanmsa
VcToun.JaHHBIX Br16op » OmpenerneHne Bxofia WM BEIXOAA,
= Her JMCIIOJIb3yeMOr'0 B KaUeCTBe MCTOYHMKA

= BXo[IbI C JaTYMKOB

# [[BOMYHBIE BXObI

= KoHTposutep

Cyrgare! g poBo

IIMHBI

= Marematndeckue
yHKIYM

= MRSnacr1..2

3aBo/CK1e HACTPOMKN
Her

HAaHHBIX 1A AaTYMKa I[IPpeAesIibHOro YpoOBHSA.

[IpeqyiaraeMele MCTOYHMKYM AaHHBIX 3aBUCAT OT
JMCIIONIHeHMsA npubopa.

MoxHO BbIOpaThb M3 MOAKIIOUYEHHBIX JaTUMKOB,
JIBOMYHBIX BBIXOJIOB, CUTHAJIOB LIM(POBOJ LIMHEL,
MaTeMaTU4eCcK1x (QYHKIMIA, KOHTPOJUIEPOB 1
HabOpOB MepeKIoUeHNsA AMana3oHa M3MepeHMs.

V3mep.3HayeHue

Be16op
B 3aBucumocT oT:
McTouH. TaHHBIX

» Bribepure 3HaueHMe M3MepPAEMON
BEJIMUMHEL, CM. CJIe[[YIOLIYI0 Tabmily.

I/Iamep.3HaquMe 8 3asucumocmu om napamempa VICTO‘!H.}Z[aHHbIX

WcTouH.JaHHBIX

Usmep.3Hauenne

pH Crexn

pH ISFET

Br16op

= Jcx.3Hau.MB
. pH

s Temmnepatypa

OBIT

Br16op

s Temmnepatypa
= OBIIMB

= OBITl %

02. (am.)

02 (omr.)

Bri6op
= TemmepaTypa
= [lapiyaneH. gaBl.
= KoHIleHTpams XUIOKOCTH
= HaceleHue
Wcx.3Hau HA.
(monwbko 02. (amm.))
= JIcX.3Ha4.MKC
(monbxo 02 (omrt.))

[TIpoB. uHA.

I[TpoB. KOH.

[1IpoB. KOH.

Br16op

= TemmepaTypa

= [IpoBOOMMOCTE

s COIpOTUBIL.
(monbko IIpoB. KoH.)

= KoHIeHTpanmsa

(monvxollpoB. uHpA. u IIpoB. KoH.)

Hesnabernma

Bribop

s Temmnepatypa
= TOK fgaTuMkKa
= KoH1eHTpalmsa

Endress+Hauser
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McTouyH.maHHBIX

Usmep.3HaueHne

ISE

Be16op

Temnepatypa
pH

AmvmoHMI
Hurpater
Kammi
Xropnn

TU/TS

TU

Br16op

Temnepatypa
MyTHOCTB I/
(monbko TU/TS)
MytHOoCcT FNU
(monvko TU/TS)
MyTHOCTB, popMaszuH
(monbko TU)
MyTHOCTB, TBEDZ,
(monwko TU)

Hutpatsr

Be16op

Temnepatypa
NO3
NO3-N

Br16op
Coracos.

SAC

Bribop

Temnepatypa
CKII

[Tepen.
Abcopbumsa
XTIK

BIIK

KonTtposep 1

KonTpomnep 2

Br16op

Bumnonsap

(monbKo 018 MOK08bIX 8b1X0008)

YHunonsp+
YHunonsap-

MaTtematnueckne
pyHKIMM

Bce maTematnueckne (pyHKLU/H/I TaKXe MOXXHO MCII0JIb30BAaTh B Ka4ueCTBe
VICTOYHMKOB ONAaHHBIX, a@ paCCYUTaHHOE I10 HMM 3HaYEeHME — B KauecTBe

M3MEPEHHOI'O0 3HAYEHMUA.

ﬂ ObpabatriBaeMyto I1epeMeHHYI0 MOXHO OTCIIeXMBATD — 71 3TOTO CJIeflyeT IPUCBOUTD
IepeMeHHY10, 0bpabaTeiBaeMyr0 KOHTPOIIIEPOM, AATUMKY IIPeZieNIbHOI0 YPOBHA
(HampyMep , HACTPOMB aBapUMHEIN CUIHA BpeMeHM IO3MPOBaHU).

Menro/Hacrp/Hononuuren. pyuaxkumun/Ilpen. nepexn./Ilpep.nepexn 1 ... 8

dyuxims Ompym Uudopmanmsa
[Iporpamma ouncTKM Br16op Bribop BapuaHTa OUMCTKM, 3aIIyCKAaeMOro IIpu
= Her aKTMBaLM JaTYMKa peJleJIbHOTr0 YPOBHA

s OQunctka 1 ... 4

3aBoJICKMe HaCTPOMKN
Her

OyHKLMA

Br16op
= BEIKIT
= BKII

3aBoJICK1e HaCTPOMKNU
BBIKII

AKTMBalMs/feaKTMBaLMSA JaTUMKa PeIeIbHOro
YPOBHS

Endress+Hauser
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Memnro/Hacrp/Oononauten. ¢pyuxkuym/Ipen. mepexn./Ilpen.nepexn 1... 8

OyHKIMSA Omuyn Hudopmanmsa
Pexxmnm paboTe! Br16op Criocob oTCIeXyBaHusA MpefleNIbHOTO 3HAUEHUS:
= [IpeBbIlLIIpesiesl.3Ha4d. | ® BBIXOOWUT 11 3HAUEHMe 33 BepXHUI UK
= [IpoBepKa HYDKH.IIpe[. HYDKHMM nipefient > @ 54
= [IpoBepKa iyanasoHa s Haxonutcs v 3HaUeHMe M3MepsaeMon
= [IpoB.Ha BBIXOZ 3a BeJIMYMHEI B IONyCTMMOM JIMarasoHe Wix 3a
Ipef].AManas. €ro npefenamyu - 55
® }[3MeHNTBH BeJl. = CKOpOCTb M3MEHEeHNs 57

3aBoJICK1e HaCTPOMKHU
[1peBbIlI.IpefesI.3HAY.

[Ipen. 3Ha4. [TapamMeTpEl HACTPOMKMI Pexxum paboTs! = [IpeBbIl.NIpesieNn.3Hay. Wwiu
3aBUCAT OT 3HAUEHNA IlpoBepKa HIDKH.IIpen.
U3MepseMo BeJTMUMHBI

@

t, ot t t, t ot t, ot ty t, t; t

A0028523

54 Bpixod sHauerusi 3a sepxnuil (A) u Huicnull (B) npeden (6e3 eucmepe3suca u 3adepycku akmusayuul)

1 IIpedenbroe 3HaueHue

2 Jluanasor asapulinozo cuzrana
t; 3,5 bes deiicmeuil

t;4 Cosdanue coboimusn

= Ecm n3amepeHHble 3HaYenust (MV) yBeMUmMBaroTCs, KOHTAKT pesie 3aMBIKAeTCs IIPY IPEBBILIEHUM 3HAUEHMS
Touky BrItouenus (IIpep. 3Hau. + ['McTepesnc) v McTeueHMy BpeMeHH 3aIycKa 3aIepXKKu (3amyck
3aZ[ePIKKH).

= Eci 3MepeHHbIe 3HaYeHWsI YMEHBIIAITCS, TO COCTOSIHME KOHTAKTOB peie BO3BPALIAETCs B MCXOLHOE IIpH
He [OCTIDKeHMY ToYKM oTKTrouenus (IIpep. 3Hau. - TucTepesnc) v o ucTeueHmy 3aep>KKY BEITA[EeHNSA
curHaina (3apieprKKa BBIKITIOYEHWH).

Endress+Hauser
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Ipen. nepexn./Ilpep.nepexn 1 ... 8

OyHKIMSA Ornyn Uudopmarms

Hwxu.3Hau.Man-2 [TapameTpel HACTPOMKM Pexxum pabote! = [IpoB.Ha BBIXOZ 3a

3 3aBUCAT OT 3HaUEHMA npep.auanas. wiu IIpoBepka AuanasoHa
Ha.BEPXH.TIIPEX. M3MepseMOV BeMUMHEL

MV

t, t, ty t, t t, t, ty t, t
A0028524

55  Konmponb Had duanazorom e npedenax (A) u sHe e2o (B) (6e3 eucmepesuca u 3adepicku akmusayuu)

1 Koneu duanasoxa

2 Hauano duanasona

3 Jluanason asapulinozo cuzrana
t;-4 Co3danue cobbimus

= Ecy u3mepeHHble 3HaueHus1 (MV) yBeTMUMBAIOTCSA, TO KOHTAKT peJie 3aMBIKAeTCs] [IPY TPeBBILIeHUN
3HAYeHMs TOUKM BKIIoueHus (HpkH.3Hau.jman-a + ['ucrepesuc) U ucTedeHUy BpEMEHM 3aITycKa 3afiepKKu
(3amyck 3apepxKm).

= ECy u3MepeHHbIe 3HaYeHMsT YMEHBIIAkTCs, TO COCTOSTHME KOHTAKTOB perie BO3BPAIaeTCs B UCXOLHOE IIPU
He JOCTYDKEHMY TOYKM OTKITFOUeHHs (3Hay.BepXH.Ipex,. - [ucTepesnc) 1 1o UCTeUeHnY 3a1€PXKKU
BBINAZIEHNUSA CUTHAIIA (3afiepKKa BBIKITIOUEHWS ).

I'mcrepesnc [TapameTphbl HACTPOMKM Pexxum paboTe! * i3MeHUTE Ber.
3aBUCAT OT 3HAYEHU
M3MepseMOit BeJIMUMHEL

I'mcrepesyc HeobxoaMM [yIA cTabunmsanmm
NIepeKTIOYeHNMA.

[Tporpamma npmbopa ripubasnseT 3afaHHOe
3[leCh 3HaUEHME K IPeIeIbHOMY 3HAUEeHWEO WK
BBIYMTAET 3TO 3HaUeHMe 13 npepensHoro (IIpep.
3Hay., HiokH.3Hau.aman-a mwim
3Hay.BepxH.1pen.). B pesynbrarte yaBanBaercs
3HaueHne ['McTepesuc 1 quana3oHa 3SHaYEHMI
rucTepesyca pAafoM ¢ npefienibHeIM. CobbrTne

4 t; t CO3MaeTCs TONBKO B TOM CITydae, ecii 3HaueHne
0028525 | Y3MEPSEMOVE BeNMUMHEI (MV) IIOITHOCTBIO
56  T'ucmepe3suc u npumep 6b1X00a 3HAUEHUA 34 BBIXO[IUT 3a IpeJiefibl AMara3oHa rucTepesuca.

sepxnull npeden

IIpedenpHoe 3Hauerue
Jluanason asaputino2o cuenana
[luanason zucmepesuca

t;2 Cosdanue cobbimus

W N =

3arnyck 3aiepXXKn 0T 0m;o 9999 ¢ CMHOHMMBL: 3aiep>KKa ITpy cpabaTbIBaHUM 1

Pexxum paboTe! * 3sMeHMTE | 3aBOZCKME HACTPOMKYA SanepKKa lipu Bosspate

BeJlL Oc

3a11ep>}<}<a BBIKITFOUEHUA

Pexxum pabote! # VI3ameHUTH
BeJL.
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Memnro/Hacrp/Oononauten. ¢pyuxkuym/Ipen. mepexn./Ilpen.nepexn 1... 8

DyHKuMA Oy

Hudopmanys

PasH. 3Hau.

[TapameTpel HACTPOMKM
3aBUCAT OT 3HAUEHUSA
M3MepsIeMOM BeJIMUMHEL

PasH. Bpem

01:00:00

Ot 00:00:01 mo 23:59:00

3aBo/CK1e HaCTPOMKN

Agto [TonTBEpXN

00:01

Ot 00:01 mo 23:59

3aBofCK1e HACTPOMKMA

57  Cxopocmb usmenerus

A0028526

Pexxum paboTs! = VI3ameHUTH Bel.

B sTOM pexxmnme ocylecTBiAeTcsa KOHTPOJIb Hafl
KPYTM3HOM 3HaYeHUA M3MepsAeMON BeJIMIMHBL
(MV).

Ecnu B TeyeHue 3aaHHOro BpeMeny (PasH.
BpeM) M3MepPEeHHOe 3HAUEHME VBEeJIMUUBAETCS
WIM YMeHbllIaeTcsl Ha 3HaueHue, IIpeBhILIarolee
3amaHHoe (PasH. 3Ha4.), maHHBEE 00 5TOM
CODBITMM PETUCTPUPYIOTCA B XKypHaite. Ecrmm
3HauyeHye [IpofloJDKaeT U3MEeHAThCS, Bo3pacTas
wm ybeIBas MoAoOHBIM Xe obpa3oM, co3faHme
MIOCJIeAYIOMMX CODBITHIT He ocyInecTBisieTcs. [Ipn
¥“3MeHeHMM KPYTU3HBI ¥ BO3BpallleHU ee
3Ha4yeHMs Ha YPOBEHB, He NIPeBBIIIA0IINiA
IIpefieNIbHEIN, Yepes 3afjaHHbI IPOMEXYTOK
BpeMeHMu (ABTO IlopTBEpXKA).

B npuBefieHHOM ITpUMeEpe CODBITHS
TeHEPUPYIOTCSA CITEAYIOLIMMM YCITOBUSAMM:

t; - t; < PasH. Bpem 1 AMV1 > Pa3H. 3Ha4.
t, - t3 >ABTo IlopTBepxkA M AMV?2 < PasH.
3HAY.

te - ts < Pa3H. Bpem 1 AMV3 > Pa3H. 3Ha4.

10.6.2 Pene Bpemenu

Pesie BpeMeHy 1103BOJIAET IIOJIYYMUTh KOHTPOIMPYEMBIi 10 BpeMeHM IBOMYHBIN
TEXHOJIOTMUYEeCKMI ITapaMeTp. Ero MoXXHO MCIIONIb30BaTh B KaUeCTBe MCTOYHMKA 171

MaTeMaTHdecKon yHKIym «Dopmyriar.

y A
B
1
0
C t
A0041544
58  (Cxema cuznana pene spemenu
t Bpemennas wikana
y  Ypoeenb cuenana (1 - exn., 0 - 8bikn.)
A Ilepuod
B IInumenbHocmb cueHana
C  Bpems hauana (OaTa 3amycka, Bpems 3am.)
Endress+Hauser
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Ipen.nepexin./ Ilpep.nepexn 1 ... 8

dyukms BapuaHTEI Uudopmarms

OyHKUMA Beibop Vcnonp3yeTcs 1 BKIIFOYEHMA/ BEIKITIOUEHNUA
® BKII pyHKIMM
® BBIKII

3aBoACKMe HAaCTPOMKK
BBIKIT

[Tara 3amycka

Or 01.01.2000 o
31.12.2099

dopmar
OO.MMITTT

» Bsenure maty Hauasia

Bpems 3ar.

Ot 00:00:00 mo 23:59:59

dopmar
YU.MM.CC

» BBenuTe BpeMd Haudana

HHMTEHI:HOCTB CUrHaJia

Ot 00:00:03 mo

,HHI/ITEH]:HOCTI: BBICOKOI'0O YPOBHA CMI'HaJla B

2400:00:00 Hayasie IMKIa
dopmar
YY.MM.CC
[Tepmog Ot 00:00:03 mo IIMUTeNTbHOCTD IIMKITa
2400:00:00
dopmar
YY.MM.CC
CurHan Tonbko oTobpaXkeHne TeKy1wmi1 TeXHOJIOTMYECKMIA TIapaMeTp pere
BpeMeHU
Crnenyronias narta Tornbko oTobpakeHme [laTa ciepyrommero curaasna

Bp eMdA cJ1ed.Curaaljia

Tonbko oTobpakeHne

Bpems crieyromero curaana

ITpumep 1: ocHOBaHHOE Ha BpeMeHM 3aflaHHOe 3HaUYeHMe Il peryisropa

TeMIepaTypsl

TemnepaTypa mopkHa moBbimaThes Ao 21 °C ¢ 08:00 KaXxabii oeHb, a 3aTteM [0 23 °C B
TeueHue 5 yacoB ¢ 12:00. Temmnepatypy cjiefiyeT KOHTPOIMPOBATh TaK, YTOOBI OHA
omyctwiack o 18 °C mocse 17:00. [Oyis1 3TO¥ ey ONIpefesIsitoTCsA Ba pejie BpEMEHH,
KOTOpBIe UCIIOIB3YIOTCA B MaTeMatmnyeckont pyHkummn MF1: ¢popmyna. Vcnonesys
MaTeMaTUUecKyr0 (OYHKIMEO, TAKMM 00pa3oM MOXKHO YCTaHOBUTb aHAJIOTOBYIO YCTaBKY
TeMITepaTyphl 71 peryisaTopa.

T
o T1
["Cl
T2
23
21
18
T T T T T
0 8 12 17 t [h]
59  Konmponupyemoe no spemenu pe2yiuposanue memnepamypbl
1. 3anporpammupyitte Ilpeg.mepex 1 (T1):
97



JKcIUTyaTaums

Liquiline CM442R/CM444R/CM448R

98

= laTa 3amycka = 01.01.2020

= Bpems 3amn. = 08:00:00

= [ImutenpHOCTh curHasna = 09:00:00
= [Tepmop = 24:00:00

2. Onpepnennrte Ipep.nepexin 2 (T2):

= JTaTa 3amycka = 01.01.2020

= Bpems 3an. = 12:00:00

= [ImutenpHOCTh curHasna = 05:00:00
s [Tepuop = 24:00:00

3. CospaiiTe MaTeMaTHUeCKy0 QyHKIMI0 ©opMyna.

Menro/Hactp/Hononuurern. dbyHKImu/ MaTeMaTndeckne hyHKIMN
= MF1: dpopmyna

= CriexxeHyue = BKJI

= icrounuk A = Ilpepn.nmepexin 1

= Vicrounuk B = I[Ipen.nmepexi 2

= ®opmymna = 18,0 + 3*NUM(A) + 2*NUM(B)

[Mosicaenme: onepatop NUM ripeobpasyer iorndeckoe 3HaUeHUE B UMCITIOBOE 3HAYEHME U,

TakuM 0bpasoM, obecrieunBaeT yMHOXKEHME.

= Beipaxxenne 3*NUM(A) maet pesynbupyromee 3Haderne 3,0 B mepuon ¢ 08:00 mo
17:00, n 0,0 3a npegenamu 3TOr0 MEPUOAA.

= Beipaxxenne 2*NUM(B) maet pesynetupyromee 3Haderue 2,0 B mepuor ¢ 12:00 go
17:00, n 0,0 3a npegenamu 3TOr0 MEPUOAA.

Taxknm obpasom, opmyria IaeT OFHO U3 STUX AHAJIOTOBEIX 3HAYEHWI B 3aBUCUMMOCTH OT
Bpemenn: 18,0, 21,0 mwin 23,0. ITo aHANMOr0BOE 3HAUEHME MOXKHO MUCIIOIB30BaTh B
KadecTBe YCTaBKY IS PETYIIATOPA TEMITEPATYPEL

Hpumep 2: OCHOBaHHOE Ha BpeMeHU yCI10Bue

Hacoc momkeH BKITIOYAThCA (Uepes pere) Ha 10 MUMHYT yepes KaXKable 2 Yaca. ITO AOIDKHO
TIPOMCXOLUTE TOJIBKO B TOM CJIy4dae, eCy1 3HaueHMe ToKasaTesns pH cocrasriseT MeHble
4,0.

1. 3amporpammupyvite [Ipen.nepexn 1:

= JTaTa 3amycka = 01.01.2020

= Bpems 3an. = 00:00:00

= [ImutenpHOCTh curHasna = 00:10:00
s [Tepuogp = 02:00:00

2. Co3paiiTe MaTeMaTHUeCKyo QyHKLMI0 ©opMyna.

Menro/Hactp/Jononuuren. dbyHKImu/ MaTeMaTndeckne hyHKIMN

= MF1: dpopmyna

= CriexxeHye = BKII

= Wicrounuk A = IIpepn.nepexin 1

= Vicrounuk B = 3Hauenne pH, nocrynaromee yepes Bxox Memosens pH
= Gopmyia = A AND(B<4,0)

3. VcnomnesyiTe popMyiny B KauecTBe UCTOUHMKA JaHHBIX 71 perle.

Mento/Hactp/Beixogsl/Pene|x:y|

= Oynkumsa = Gopmyna

= Pexxum paboTbl = CTaTMUHBIN CUTHAI
= Ucroun.nanHbx = MF1: ¢popmyna

®opmyna gaet nornueckoe 3Hauenue (TRUE w FALSE) u, Takum obpasom, mpuromHa ojist
3aIlyCKa peJie HeIIOCPeACTBEHHO B CTAaTUYECKOM pexxuMme paboTsl. IIpen.mepexit 1
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obecrieunBaet 3HaueHMe TRUE Ha 10 MMHYT yepes Kakble 2 daca, HO TOJIBKO eC/n
3HayeHue pH mIpy 3TOM OIlyCcKaeTcsa HyDKe 4.

10.6.3 KoHnTpomnep

CTpykTypa KOHTpoJUlepa Ha u3obpaxenynu mno Jlamiacy
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60  Bnok-cxema cmpyKmypbl KORMponnepa

A Hetimpanphas 30na I Mnmezpanvroe 3snauenue
B Oeparuyuenue Ha gbixode D 3Hauenue npou3sodHol
K, Ycunenue (P-3nauenue) aTy ITocmosiHHas 8pemenu 0emnpuposanus ¢ a=
0..1
T, CocmasHoe spems deticmeus (I-3HaueHue) e Omxnorenue ynpasnerus
T, IIpoussodroe spema deticmsus (D-3rauenue) w Konmponvpras mouka
T,  IocmosanHnas spemenu ons demngpuposanus X Ynpaensemas nepemennas
KOHMPONbHOU MOUKU
Twu IocmosnHnas spemeru obpammnoli ceasu dns y Obpabomannas nepemerHas

ycmpanerus 8o36yscderus
P IIponopyuoxanvHoe 3HaueHue

CTpyKTypa KoHTpoJUiepa mpubopa BKIIFOUaeT B cebsi KOMIIOHEHT AeMITpUpOBaHNs
KOHTPOJIBHOV TOUKM Ha BXOJie, IpeloTBpallatolnii OIIMOOYHbIe M3MEHEHNA
obpabaTeiBaeMOM ITepeMEHHOM B CJTIyUae M3MEHEHMsT KOHTPOJIBHOM TOUKY. Pa3HOCTE MeXIy
KOHTPOJIBHOV TOUYKOW W ¥ YIIPaBJIAeMOY ITEpEMEHHON (3HAUEHMEM M3MEPSIEMO
BeJIMUYMHEI) X BEIpaXKaeTcsd B OTKJIOHEHMM YIIPaBJIeHMs, KOTOPOe OT(MIIETPOBEIBAETCS
HENTPaJIbHOM 30HO.

HertrpanbHast 30Ha UCIIONIb3YeTCs AJIs YCTpaHeHuUs: OTKIIOHeHMI YITpaBIeHus (), MMEeIOImx
CUIMLIKOM Manyro BermuuHy. OThWIbTpoBaHHOE OTKJIOHEHME YIIpaBJIeHMs [101aeTcs Ha
TeKyImit KOHTposuiep PID, KOTOPEIM COCTOMT M3 Tpex KOMITIOHEHTOB (CBepxy BHU3): P
(mpormoprmonaneHoro), I (vuTerpameHoro), D (mpom3BomHOro). ViHTerpanbHas (cpemqHss)
CeKILMs M3HaYaJIbHO BKJIFOUAeT B cebs MexaHM3M yCTpaHeHMs Bo30yKoeHMs, HeobX0aMMBIi
I7ig orpaHmMyeHums uarerparopa. K cexumm D gobasneH GuibTp HUXKHUX YacTOT,
CIIaXXMBAIOLIMIA SKCTpeMabHble D-cocTaBristolme obpabaTeiBaeMo 1epeMeHHOM!.
PesynbpraToM paboTel 3STUX TPeX CeKLIMM SABJAETCA NepeMeHHast, obpaboTaHHas
BHYTPeHHMM KOHTPOJUIEPOM, 3HaUeHMe KOTOPOM OrpaHM4IMBAETCS B 3aBMCMMOCTH OT
IapaMeTpoB HACTPOVKM (B cydae PID-2 — mo amamnaszona -100% ... +100%).

Ha muarpamme He 1oKa3aH BEIXOLHOM QWIBTD, OTPAHMUMBAIONIMIA CKOPOCTh M3MEHEHMS
06paboTaHHO MePEMEHHOM (Er0 HaCTPOKA BHIIOHAETCS B TYHKTE MeHI0 Makc CK-Tb
msmY /c).

ﬂ Ycunenve K, He HacTpanBaeTCs yepes MeHr0. BMecTo Hero 1Crosb3yeTcs HacTpOKa
obpaTHOV eMy BeJTMUMHEBI — IMana3soHa npornopuyonansHocTn X, (Kp=1/X,).
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Hacrpoiika napameTpoB

[Ipu HacTpoJiKe KOHTpoJUIepa HeobXoAMMO OTBETUTD Ha CJIe[lyIollMe BOIIPOCEL.
= (1) K xakoMy THITy IIpOLieccoB MOXKHO OTHeCTH rpouecc? - Tum npouecca
= (2) Tpebyetcs v BO3MOXXHOCTB BO3LENCTBUSA Ha M3MEPAEMYIO BEIMUMHY (YIIpaBIIgeMyFo
IepeMeHHYy0) B OAHOM HallpaBieHmy wiv B 0b6omx? OmHOHAIpaBIIeHHEBIA WK
IIByHaIlpaBJIeHHBI KOHTPOJUIep, - Tun KoHTporepa
= (3) Kaxor foymmkHa OBITh yIIpaBiisieMasi lepeMeHHas (HaTuMK, M3MepeHHOe 3HaueHue)? -
KonTpomup.3Hauenus
= (4) CymiecTByeT /v ITepeMeHHas BO3MYILIeHWs, KOTopasi [JOJDKHA OBITh aKTMBHOM Ha
BBIXOZIe KOHTpoJulepa? > [lepmMenHas Bo3my1,.
= (5) 3apariTe mapaMeTpEl KOHTPOJIIEPA:
= KoHTposnbHas Touka, > KoH.Tou.
= HeritpanbHas 30Ha, > Xn
= [I1ana3oH NpONOpIMOHANIBHOCTH, > Xp
= CocTaBHOe BpeMs OevictBus (I-3Hauenne), > Tn
= [[ponsBogHOE BpeMs AerictBus (D-3Hauenue), > Tv
= (6) Kaxoe meiicTBMe OIDKEH BBIIOHATD KOHTPOJUIED B PeXMMe yIep:KaHus (B cryuae
ommbKM M3MepeHNs, 3aMeHB! JaTIMKa, OUMCTKA U T.1.)?
= [Tay3a wiu poAonKeHMe o3mpoBanmsa? ~>lencrBue biok/Perympyemast mepem.
= [Jocte yhepkaHusA IPOAOIDKATh WM TIepe3alyCTUTb LIelb yIIpaBneHus (BrmmseT Ha [-
3Hauenne)? ~>eicrBue bok/Cocr.
= (7) Kaxum obpa3om JOIDKHO BKITFOYATECSA YIIPABIISIONIEe YCTPOMCTBO?
= YHUIIONSIp+: TapaMeTp IIpMCBaMBaEeTCsA TOMY BBIXOAY, K KOTOPOMY IMOAKITIOUEHO
yIIpaBIIAollee YCTPOMCTBO, IIOBBIILAIOIEE M3MEPEHHOe 3HaUeHMe.
= YHUITONSIP-: IIapaMeTp [IpMUCBauBaeTCs TOMY BBEIXOAY, K KOTOPOMY IIONKIFOUEHO
yIIpaBJIAollee YCTPOMCTBO, IIOHIDKAIOIee M3MEPEHHOe 3HaUeHMe.
= Bumnionsp: ecn 0b6paboTaHHYI0 TepeMeHHYI0 TpebyeTcs BEIBOOUTE Uepes OfUH
TOKOBBIJ BEIXO]] (pa3bueHne nyarna3oHa), c1efyeT BbIOpaTh 3TOT IapaMeTp.
= (8) HacrpoyiTe BBEIXOIBI ¥ BKIIFOUMTE KOHTPOJUIED.

Mewnro/Hacrp/Oononauten. ¢pyuxumm/Konrtpomep 1 ... 2

OyuKkys Onym Mudopmanmsa
KonTpomne Br16op » Brauasie BBIIIOJIHUTE HACTPOMKY
® BBIKII KOHTpOJUIepa, OCTaBMB Ha 3TO BpeMs
= ABTOMaT. BBIKJTIOUATEIIb B 3aBOJCKOM IIOTIOXKEHUM
= PyyH.pexum (BBIKII)
3aBo/CKMEe HACTPOMKMA [Tocrte BBITTOITHEHMSA HACTPOVKM MOXXHO
BBIKJI Ha3HaYMUTb KOHTPOJUIEPY BBIXOJ, Y BKJIFOUUTD €I0
D Pyun.pexxum
y Ot -100 go 100 % » Ompenenure obpabaTeiBaeMyro

. TIepEMEHHY0, KOTOPast MOJKHA BEIBOAUTHCS
3aBOfCKVe HACTPOKA EPEMEHHYI0, KOTOpas [JOIDKHA BhIBOIPATEC

0%

B PYYHOM DEXMME

Y PeasnbH.BEIXOT,

KoH.TOu.

X

[lepmeHHasA BO3MYLI.

HOpM. BeJIMYMHa BO3M.

TonbKo yTeHMe

Texymas obpabaTeiBaeMasi lepeMeHHas Ha
BBIXOJIE

KOHTpOHhHaH TOYKa TOKa

Teky1ee 3HaYeHNe M3MepAEMON BEJIMUMHBL

Tekyilee 3HaUeHNe M3MePSIEMO BEIMUMHBL
IlepeMeHHOM BO3MYIIeHUs

Nms

[Tpon3BONBHEI TEKCT

»  KOHTpOJUIEpY MOXXHO 3a8/1aTh MMs, I10
KOTOPOMY €r0 MOXXHO OyIeT HaXOOMUThb
BIOCTIELICTBUM
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Menro/Hactp/Oonomanten. ¢pyuxumm/Kontpomep 1 ... 2

dyukms Ompym Mudopmarms
AKTHB. KOHTpOJUIepa Br16op B otHomenym mozyrst DIO MoXHO BEIOpaTh
= Her IIBOMYHBIV BXOJHO CUTHAJI, HarpuMep,c

= [IBOMYHEBIE BXOJBI

® [TaTuMKu NpefielIbHOro
YPOBHA

s [lepemeHHEIe [I0JIEBOM
HIVHBI

3aBoJICK1e HaCTPOMKNU
Het

MHIOYKTMBHOTO HECKOHTAKTHOTO IIepeKITF0YaTerIs,
B Ka4eCTBE MCTOYHWKA [T aKTMBaLI
KOHTpOJUIepa.

YpoBeHb MeH!0

Br16op
= CraHpapT
= PacumpeH.

3aBofCKMe HAaCTPOMKK
Cranmapt

BrnusieT Ha KonmuuecTBo NapaMeTpOB, AOCTYITHBIX
1A HacTpoyiku ~ IlapameTpsr > 105
CraHpapT: IIpyM BEIOOpe 3TOr0 BapMaHTa
OCTaJIbHBIE TTapaMeTphbl KOHTPOJUIEpPA OCTAFOTCSA
aKTVBHBIMIL. VICIIONIB3YIOTCA 3aBOLCKME
HAaCTPOMKY. ITOrO OCTATOYHO I OOJIBIIMHCTBA
cIyJaeB

Twum npouecca

IIpouecc go3upoBanus

Br16op
= [Iporou
= [lo3.

3aBoACKMe HAaCTPOMKK
[TpoTou

Cpe;[a HaXO0OMTCA B 3aKprTOI;I cucTeMe.

3aziayet cMCTeMBI YIIpaBJIeHNs ABIISAETCA AO3MPOBAHNe, BBIIIOIHAEMOE TaKuM 0bpa3oM, UTo 3HaUeHue
M3MEPSEMON BENTMUMHEI (yIIpaBrsieMast llepeMeHHasi) U3MEHSIETCS OT MCXOLHOT0 3HaUeHMs [0 1ierteBoro. [loce
IOCTVDKeHM KOHTPOJIBHOM TOUKM ITOTPebHOCTh B I03MPOBaHMM McUe3aeT, OHO IIpeKpalljaeTcs, M cucTeMa
NIpMXOAMT B cTabwibHOE cocTosiHMe. Ecny enieBoe 3HaYeHMe OBUIO IIPEBBILIEHO, TO P HAJTMUMA
[BYHAIIPABJIEHHOM CUCTEMBI YIIPABIIEHM OHO MOXeT OBEITh CKOMITEHCMPOBAHO. [1py MCII0NIb30BaHMMU
[IBYHaIIpaBJIEHHO CUCTeMBI YIIpaBJieHMs OllpefiefIsieTcs M HacTpauBaeTcsl HeifTpaibHasi 30Ha, Heobxoaumas

JIA IO OaBJIEHUA KoJtebaHmI BOKpYT KOHTpOHbHOf;I TOYKHA.

HernpephIBHEIN nponiecc
[Ipy HenpepBIBHOM MpOLecce CMcTeMa YIpaBJIeH!Us MMeEeT JIeJI0 CO CPefioi, IIOCTOAHHO 0bpabaTkIBaeMo B

Iporecce.

B sTOM criyuae 3afiaueit KOHTposUIepa ABJIAeTCA UCIO0NIb30BaHMe obpabaTeiBaeMoi TepeMeHHOM [J1d
olpefiesieHMsI TaKOoy IPOMOPLMY CMEIIMBAHWUA CPeABl X 03MPYEMOTro BellleCTBa, KoTopas obecreunBaia Obl
COOTBETCTBME I10JTyYaeMOi M3MepsIeMOil BEJIMUMHBI KOHTPOJIbHOM ToUKe. CBOVCTBA ¥ PACXO[ CPeIbl MOTYT
M3MEHATHCA C TeUeHUeM BpeMeHM, ¥ KOHTPOJIIep AOJDKEH MOCTOSHHO pearnpoBaTh Ha 3TU M3MeHeHus. Ecm
pacxof] ¥ CBOJCTBA CpeJibl OCTAITCA MOCTOSHHBIMM, TO TIOC/Ie CTabumsanyy nporecca obpabaTeiBaeMast
TepeMeHHas MOXeT CUMTaTbCsA (PMKCMPOBAHHBIM 3HaYeHMeM. [I0CKOMBKY Tpoliecc yIpaBieHnd B 3TOM CIyJdae
npeT «beCKOHeUHO», 3TOT TUIT YIIpaBJIeH!s TaKKe Has3blBaeTCs HEMPePhIBHBIM.

E] Ha npaxTuke 4acTo BCTpeyaeTcs coUeTaHye 3TUX IBYX TUIIOB IIPOLIeCcCOB — MOJIyHEeNPepIBHEINM Iporiecc. B
3aBMCMMOCTY OT COOTHOIIEHMA MeXIy IIOTOKOM ¥ 00beMOM pe3epByapa BBIIOJIHAIOTCA AeiCTBUA,
XapaKTepHbIe b0 [A71s TepMoAMIecKoro, Mo Ay HeIIPepbIBHOTO IIpolLecca.

» Tun mpouecca, Hambosiee COOTBETCTBYIOIIMIA
peaslbHOMY IIpoLieccy
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Memnro/Hacrp/Oononanten. ¢pyuxkuym/Kontpomnep 1 ... 2

DynKuma

Onuyn

Hudopmanys

Twum KoHTpoOIUIepa

[IByCTOpOHHMII KOHTPOJUIEp MOXKeT BBIAaBaTh 06paboTaHHyI0 IepeMeHHYI0 B InamnasoHe ot -100 % go +100 %,
T. e. obpaboTaHHas epeMeHHas byneT ABYNONAPHON. Ecr KOHTposIep AO/DKEH YBENIMUMTE TapaMeTp
nponecca, obpaboTaHHasa nepeMeHHas byZeT NONOXMUTeNIbHOM. Ecn ncnone3yercs «aucTeni» P-KoHTpoIiep, To
3HaueHMe YIIPaBIIgeMol IepeMeHHOM X Oy/leT MeHbllle KOHTPOJIbHOM TOUKM W. COOTBETCTBEHHO, eC/N
obpabaTriBaeMas epeMeHHas MMeeT OTpMLIAaTesbHbI 3HaK, TO TapaMeTp Ipoljecca fOoJDKeH ObITh YMeHbIIeH.

Br16op
= PID 1-ctopoH
= PID 2-cTopon

3aBofCK1e HACTPOMKMA
PID 2-cropon

Torna 3Ha4vYeHune X 6y}1€T BhIIIIE KOHTpOJ’IbHOIZ TOYKU W.

y
+100 %

0 %

-100 %

61 Kpusas sasucumocmu y = (w-x)/X,

B 3aBMCMMOCTY OT THITA TIOAK/IFOUEHHOTO
VIIPaBJIAOLIEro YCTPOVCTBA BbI BIIMsIeTe Ha
TIPOLIECC TOJIBKO B OJJHOM HAIlpaBJIeHUH,
(HampuMep, . HarpeB) WM B 06OUX
HalpaB/IeHMsIX, ( HallpyMep, HarpeB U
OXJTaXKIeHNe)

Endress+Hauser
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Kontpomnep 1 ... 2

OyHKIMSA Ornyn Uudopmarms

dddeKT. HanpaBeHue Br16op B KakoM HaripaBJieHMy KOHTPOJUIED HOJDKEH
. .

Turt koHTpONITEpa = [psm. M3MEeHSATb 3HaUeHMe U3MepsSeMOil BeJIMUMHEL.
= ObpartH. = B pesynbTarte f03MpOBaHNUA 3HaYEHME

PID 1-ctopon

3aBoACKMe HAaCTPOMKK
ObparH.

M3MepsieMO¥i BeJIMUMHBI IOJDKHO BO3pacTaTh
(HampmmMep , Tpy HarpeBaHMM)
- ObpartH.

= B pe3ynbTaTe [O3MPOBAHMUSA 3HAUEHME
M3MepSeMOil BeJIMUMHEI JOJDKHO CHVDKATBCSA
(HampMMep , Ipy OXTTXKAEHMM)
- Ipsam.

OIHOHAIPAB/IEHHBI KOHTPOJUIED MMEET OfIHOIIONAPHY0 06pabaTeiBaeMYH0 IEPEMEHHYIO, T. €. BIIUAET Ha
TIPOLIECC TOJIBKO B OIHOM HaIlPaBIeHMMA.
Ob6paTH.: eCyiv TaKOJ KOHTPOJUIEP [IOJDKEH MOBHIIIATH TapaMeTp IIpOIiecca, To B KaueCTBe HalpaBIeHns
IIeVCTBMSA CJIeMyeT BhIOpaTh 3TOT napamerp. COOTBETCTBEHHO, KOHTPOJUIED aKTUBUPYETCS TIPM CITUIIKOM HU3KOM
rapaMeTpe Ipolecca (ouanasoH A).
Mpsm.: ipy BEIGOpe HapaBJIeHNMA [eMCTBYA KOHTPOJUIEp paboTaeT Kak «IoHmKarommir. OH aKTUBUPYETCS
TOr/(a, KOTZia lTapaMeTp Iporiecca (HalpumMep , TEMIIEPATYPhI) CTAHOBUTCSA CJIMIIIKOM BBICOKMM (mmanasoH B).

y
+100 %

0 %

-100 %

62  Kpachwlil: nepeceuenue Kpusblx 08yX 00HOHANPABNIEHHbIX KOHMPOJLNEepos

» KonTponup.3HaueHns

VcTOYH.JaHHBIX

Bribop

= Het

® BXopbl ¢ JaTUMKOB
= TOKOBBIE BXOIIBI

® CUrHaJIbI I0JIEBOM
LIMHBI

[IBOMYHBIE BXOIIBI
Matematnueckmne
pyHKIMM

3aBOICK1e HaCTPOMKNU
Her

» OmpefeneHye Bxofia MM BBIXOAA,
JMCIIOJIB3YEMOTO B KAYeCTBE MCTOUHMKA
[aHHBIX U1 yTIpaBJiAgeMOoM IepeMeHHON

M3mep.3HaueHne

Br16op

B 3aBucnmMocTy ot
rapameTpa
VicTOYH.maHHBIX

3aBoACKME HACTPOMKHA
Her

» Bribop 3HaueHus M3MepsAeMOii BeJTMIMHEI
U1 MCTIONIb30BaHMA B KayeCcTBe
yIpasJIsieMoyi IlepeMeHHOM

MO>XHO MCITIOTB30BAaTh Pa3JIMUHbIE 3HAUEHWS
M3MepsieMBIX BeJIMUMH B 3aBMCUMOCTHM OT
MCTOYHWKA AaHHBIX > B 92

P Kon.Tou. LleneBoe 3HaueHMe yIpaB/IsieMOoN IepeMeHHON
3To MeH!0 He oTobpakaeTcs Ipu Belbope
I10J1€BOVI IIMHEI B KAUECTBE VICTOYHMKA
(McTOYH.MaHHBIX = [10JIeBad IIMHA)
Kon.TOU. JnanasoH HaCTPOVIKM U »  Bribop 1eneBov TOYKM [1 yIIpaB/IgeMOi
3aBOJICKMEe HAaCTPOMKA B TepeMeHHON
3aBUCHMMOCTH OT
VicToYH.maHHBIX
Tw 01 0,0 10 999,9 ¢ [TocTosiHHAS BpeMeHU 1 puIbTpa

YpoBeHb MeHI0 =
Pacumpen.

3aBOICKMe HaCTPOMKNU
2,0c

rE[eMl'Iq)I/IpOBaHI/IFI KOHTpOJ’IbHOIZ TOYKU

P I[lepmeHHAas BO3MYIL.

[i] OmniyoHanbHO, HE0OXOMM KO
aKTMBALN.

Endress+Hauser
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Memnro/Hacrp/Oononanten. ¢pyuxkuym/Kontpomnep 1 ... 2

OyHKIMSA Omupyn Hudopmanys

B cr1yuae yIpaBieHus «TEKYILel Cpejoit» (HEMOCPeACTBEHHO B IPOLIECCe) 3HAYEHME PACKO[Ia CKOPEe BCEro bymeT
HeIIOCTOSTHHBIM. B HEKOTOPBIX CMTYaLMsAX BO3MOXXHEI 3HAUMTEIIbHEIE KorlebaHys. [Ipy BHE3aITHOM YMeHBIIEHUN
3HAYEHMs Pacxofia B YCTAHOBJIEHHOM CHCTEME YITpaB/IeHNMs HAIIOTIOBMHY, JKEJIaTeJIbHO HATIOJIOBUHY COKPATUTh
LO3MpPyeMOe KOHTPOJUIEPOM KONIMYecTBO. [i1st obecrieuenus JO3MPOBaHNMs, IPOIIOPLMOHATIBHOTO PACXOAY, 3Ta
3ajiaya BO3/Iaraercs He Ha [-KoMIIoHeHT KoHTporuiepa. Haobopor, maHHBIe 0 pacxofe (Iofyiexaliem
M3MEpEHUIO) TIOHAR0TCS Ha BEIXOZ KOHTPOJUIepa B BUZE TEPEMEHHOM BO3MYILEHWS Z 11 YMHOXXEHMS.

z
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CTporo roBopsi, PSIMOE YIIPABTIEHME BKIIFOUAET PA30MKHYTYHO CMCTEMY YIIPABIIEHNS, T.K. €€ BIMSHME HATIPAMYEO
He M3MepsieTcst. ITO 03HAYAET, UTO [10f1aua [I0TOKA OCYLIECTBIIAETCS UCKITFOUNTEITBHO Blieper. OTcrona u
orpe[iesieHne «IIPsIMOe YIIPaBJIeHMe».

[Ipy aAMTUBHOM TIPSMOM YIIPABJIEHNY, KOTOPOE TAKXKe MOXKET UCIIONB30BaThCsA B ipubope,
(cTranmapTM30BaHHAs) IIepeMeHHas BO3MyLeHns fobaBrsieTcss K 0bpabaTeiBaeMoit 1epeMeHHO KOHTPOIUIEpa.
9TO II03BOJIAET HACTPOUTB CBOETO POJia IIepEMEHHOE [03MpOBaHKe Ha30B0M HaIPY3KH.

CraHpapTM3aLMs TepeMEHHOM BO3MYLIEHMS He0OX0AMMa KaK I MyJIbTUIUTMKATUBHOTO, TaK U IS
aIIUTMBHOTO TIPAMOTO YTIPABJIeHMS 1 OCYIeCTBIALTCA C UCIONb30BaHMeM [TapaMeTpoB Zg (HyreBas TouKa) 1 Z,,
(nManasoH MPOOPLMOHANIBHOCTH): Z, = (2 - Zg)/Zp.

+100 %

0 %

Zp

-100 %

IIpumep

Pacxomomep ¢ mmanasoHom usmepenns ot 0 go 200 m3/y.

Bes npsimoro ynpasieHus KOHTposiep 6yAeT OCyIecTBIATh fo3MupoBaHue Ha ypoBHe 100%.

Tpsimoe yripaBrieHne HEOOXOAMMO HACTPOUTD TaKuM 06pa3om, uTobsl py sHauenu z = 200 m3/4 KoHTpoIUIep
no-TpexxHeMy obecrieurBart fo3upoBaHue Ha ypoBHe 100% (z, = 1).

B c1yuae nameHus pacxofa JO3MPOBKa JOJDKHA YMEHBIIAThCS, & IIPY PACXOfe MeHee 4 M3/U 0CTaHOBUTHCS
TIOJIHOCTERIO (Z, = 0).

- Beibepure HyJIEBYIO TOYKY Zy = 4 M>/4 U [[1aTia30H IPOIOPLYOHAIBHOCTH Z,=196 M3/,

OyHKIMN Bribop Bribop MeXxAy MyJIBTUIUTMKATMBHBIM M
® BBHIKIT aIIUTUBHEIM IIPAMEIM YIIpaBIeHUeM
= YMHOXUTb
= JlobaB.
3aBofCK1e HaCTPOMKM
BBIKIT
McTouH. TaHHBIX Br16op » OrmpefiesnieHne Bxo[a, UCIIOJIb3yeMOr0 B
= Hetr KauecTBe MCTOYHMKA JAaHHBIX IS
s BXOIIBI C MaTUMKOB IepeMeHHOV BO3MYILeHNsA

= TOKOBEIE BXOIIBI

= CyrHarsel noJneBo
IIVHEBI

= JIBOMUHbIE BXOZbI

= MaTematndeckue
yHKIYM

3aBoJICKMe HaCTPOMKHU
Her
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Kontpomnep 1 ... 2

OyHKIMSA Ornyn Uudopmarms
/3mep.3HaueHme Br16op » [lpumeHsieTcs oyisg Beibopa 3HAUEHMSA
B 3aBucumocty oT M3MepseMO¥i BeIMUMHBIL, KOTOpas JOJDKHA
rapameTpa JMCIIOJIb30BAThCS B KAYECTBE ITepEMEeHHON
HcTOoYH. JAaHHBIX BO3MYLIEHNSA
3aBOZICKMe HAaCTPOMKNU MoO>XHO MCIIONIB30BaTh Pa3IMUHBIE 3HAYEHNUS
Het M3MepseMBIX BeJIMUMH B 3aBUCMMOCTH OT

MCTOYHMKA JaHHBIX > 92

Zp [nana3oH HaCTPOVKN [ana3oH NponOpIMOHAIBHOCTH -->

3aBUCHUT OT BeIbopa
Z0

M3MepPAEMOr'o 3HaUeHUA HyneBaH To'Ka

P [TapameTpst

PID-konTpomnnep Liquiline peanmsoBaH o nociefoBaTeIbHOM CXeMe, T. €. UMeeT CJIeflyroliye TapaMeTph:
® COCTaBHOe BpeMs AeicTBuA Ty;

® TIPOM3BOJAHOE BpeMA OencTsud Ty,

® [MarnasoH NPONOPLOHAIBHOCTH X,

YpoBeHb MeHI0 = PacummpeH.: Ha 3ToM ypoBHE HaCTPOMKM MOXKHO YCTAHOBUTD CJIeAyIOIMe [1apaMeTphl:
® [0CTOSIHHas BpeMeHM T;

® [IOCTOSIHHAs BpeMeHMU Q;

LIMpYHA HEMTPaJIbHOM 30HEI Xj,;

LIMpVHA iMara3oHa IUCTepesyca HeMTPaIbHOM 30HBI Xpys;

NIPOLOJDKMUTENIBHOCTD LIMKJIAa KOHTPOJIIEpa.

Tn 01 0,0 10 9999,0 ¢ CocTaBHOe BpeMs [eMCTBUA ompefiensieT 3pdeKT
3 . [-3HaueHus
aBOJICKVE HAaCTPOMKHU
0.0c Ecm Tn > O npumMeHsietca arenyromee: Yacel <
’ Twu < 0,5 (Tn + Tv)

CocraBHOe BpeMs [eNCTBUA NpeficTaBiseT coboit BpeMs, HeobxoayMMoe Ha peaKIMIo 110 CTyIIeH4aToM (QyHKIMN
VI JOCTVDKEeHMs M3MeHeHus obpabaTbiBaeMoit epeMeHHOM (B pe3yybTate [eiCTBHA [), MMEIOLIEro BETMUMHY,
paBHyto0 P-3HaueHno.

e

0 t
- P

0 T, t

€ = OTKJIOHeHMe YIIpaBJIeHUA, e=W-X (praBHHeMaH IiepeMeHHasn KOHTpOHbHOIZ TO‘IKI/I)
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OyHKIMs Ompym Hudopmanys
Twu 0t 0,110999,9¢ ITocTosiHHAA BpeMeHM 0bpaTHOM CBA3M [IsA
3aBOZCKME HACTDOVIKH ycTpaHeHusl Bo36yKIeHns
200 ¢ UeM H¥DKe 3TO 3HAYEHMe, TeM BBILIe 3afiepXKKa
’ MHTerpatopa. M3MeHSTb 3T0 3HAYEHME CIIEMYET C
60JIBIION OCTOPOXKHOCTEEO.
Yacer < Twu < 0,5 (Tn + Tv)
Tv 0t 0,1 1m0999,9¢ [Ipon3BoLHOE BpeMsl IeMCTBUA OIpesieNnsieT
o KT D-3HaueHus
3aBOACKIE HACTPOMKN e SHaue
0,0c

3HaueHue OBUI0 TIOJIy4E€HO TOJIBKO Ha OCHOBE ero P-3Hauenus.

HpOVBBO,E[HOE BpeMA ,ZLEI‘/’ICTBVIH pefncraBiifgeT cobont BpeMs, 3a KOTOpoe HMHEfIHO-HapaCTaI—OLL{aH peaxkousa PD-
KOHTpOJUIEPa OOCTUT'AeT OIIPENEJIEHHOI'O 3HaUYeHUA o6pa6a’rbl}3ae1vx017[ nepeMeHHoﬁ[ PaHbIIE, YEM €CIIN OBI 3TO

= CYMMETpUYHO

Tun xoHTpOIUIepa = PID
= ACMMMeTpUYH.

Arnbga 010,0m01,0 YrpasiseT QWIbTPOM AOMOITHUTEIIEHOIO
3aBOACKYe HACTDOIKH nemMnupoBanys D-kKoHTposepa. [locTossHHasA
03 BpeMEeHM PacCUUTEIBAeTCA CIeAyomuM obpasom:
aT,
Crabwms.mpo1l. Bribop CHMMeTpUYHO

Vcnionb3yeTcs TONBKO OAMH KO3 hULMEHT
yCuIIeHNs, IpUMeHsAeMBIN 11 06eyx CTOPOH

3aBOJICKME HACTPOVKA B
3aBUCMMOCTH OT

Crabwms.mmpou. =

2-CTOpOH
3aBo/CK1e HACTPOMKN fporecca.
CmMeTpruHO AcummeTpuyH.
[lna KaXxgoii U3 ABYX CTOPOH Tpoliecca MOXXHO
YCTaHOBUTD OTZENbHEIA K03 PuIMeHT
YCUIIeHHS.
Xp [Inana3soH HaCTPOVKM 1 [InanasoH NpoNopIMOHAIBHOCTH, BEJIMUMHA,

obpaTHas MPOMOPLMOHATIBHOMY yCWIeHNMIo K,
Kak ToneKo ympaBisieMas nepeMeHHas X

3aBOJICKMe HAaCTPOVKA B
3aBUCMMOCTY OT

Crabwims.mpory. =

CuMmeTpHUyIHO .
HUcToun.aHHBIX OTKJIOHMTCS OT KOHTPOJIBHOM TOUKM W DoJlee uem
Ha 3HaUeHMe X, 0bpabaTriBaemast epeMeHHast y
nocturaetr 100%
Xp Hmx [mana3soH HaCTPOVIKM 1 X, Ay < 0 (obpabateiBaemas nepemenHas < 0)

3aBOZICKMEe HAaCTPOVKA B
3aBUCMMOCTY OT
NcTouH.maHHBIX

AcvMmMeTpuyH.
NcTouH.maHHBIX
Xp Bepx xp anay > 0 (obpabaTeiBaemas nepementas > 0)
Crabuwms.mpou. =
AcMMeTpUYH.
Xn [nana3oH HaCTPOVKM U [ranasoH AOIyCKa BOKPYT KOHTPOJIBHOM TOYKMU

MCKITIOUaeT MeJIKMe OTKIIOHEeHUS BOKPYT
KOHTPOJIbHOM TOYKM IIPY UCIIOJIb30BaHMUM
JIBYHaIpaBJIeHHEIX LIeTIell yIIpaB/leHns
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Kontpomep 1 ... 2

dyukms

Onumn

Uudopmarms

XN Hus

Crabuwms.mpory. =
AcuMMeTpUUH.

[lnamna3oH HaCTPOVKM U
3aBOJICKME HaCTPOMKA B
3aBUCHMMOCTU OT

XN Bgic.

Crabwms.npory. =

VlcTouH.maHHBIX

X, 1A X < W (yIIpaBrisieMasi nepeMeHHas <
KOHTpOJIbHAs TOUKa)

Xy IJIA X > W (yIIpaBrsieMast lepeMeHHast >
KOHTDOJIBHAS TOYKA)

AcvMmeTpuUH.
XI'mcr 01 0,0 10 99,9 % [InprHa Imana3oHa rMcTepesyuca HeMTPaIbHOM
3aBOACKIe HACTDOVKH 30HBI, CBSA3b C KOMIIOHEHTOM X,
0,0 %
v thst

~

Xn

e= W-X

Ha rpadmke npefncraBieHa 3aBUCUMMOCT 0bpabaTeIBaeMovt TepeMeHHOM (IIpu «4ncToM» P-KOHTpOIIIepe) oT
OTKIOHEHWM YIIpaBieHys e (KOHTPOJIbHAs TOUKA MMHYC yIIpaB/sieMas liepeMeHHasi). Masible OTKIOHEeHMs
yIpaBJieHus IPMBOAATCA K Hymro. OTKJIOHEHUA yIIpaBlleHUs > X, obpabaTeiBaroTcs «06bIHBIM 0bpa3om». C
TIOMOIBEO [IEPEMEHHOM Xpyysr MOXKHO 3a[JaTh TUCTEPE3UC, MO3BOJIALINI OTCEKATh KorlebaHus Ha Kpasix.

Yacsr

0t 0,333 mo 100,000 c

3aBoACKMEe HACTPOMKH
1,000 c

JKcrepTHasA HaCTPOMKa

MeHATh BpeMsA LMKIIa KOHTPOJIepa MOXHO
TOJIBKO TIPY TIOJTHOY YBEPEHHOCTU B
TIpaBMJIBHOCTY JI€CTBUIA!

Yacer < Twu < 0,5 (Tn + Tv)

Makxkc ck-Tb M3M Y /¢

Ot 0,00 mo 1,00

3aBofCKME HACTPOMKHA
0,40

OrpaHyuueHne U3MeHeHUs BBIXOJHOM
repeMeHHOMN

3nauenye 0,5 gomyckaeT MakcMMaabHOe
M3MeHeHMe obpabaTeiBaeMoVi TepeMeHHO B
50 % B TeyeHMe OOHOM CEKYHABI

» Vickitrou.noBefieHme

AKTMBHOCTb yOepXaHuA O3HadaeT, uUTo
3Ha4yeHue I/I3MepH€MOIZ BEJIMUMHEI B JaHHBIA
MOMEHT HeIeMiCTBUTEJIbHO

Perynupyemas nepem.

Bribop
= 3aMOpO3Ka
= QyKc. 3HaU.

3aBOICKMe HaCTPOMKNU
3amoposka

Kak momxeH Becty cebst KOHTpOJUIED, eCin
3HaUEeHME M3MEPSEMON BEJIMUMHEL
HeJIeMICTBUTENIBHO

3amMopo3ska
DuKcupyeTcs TeKyllee 3SHaUEHME
obpabaTeiBaeMoi TepeMeHHOM.

Puxc. 3HaU.

3nauenne obpabaTeiBaeMoi IepeMeHHOM
ycTaHaBmmBaetcs paBHbIM O (o3MpoBaHMe He
TIPOM3BOIUTCS).

Cocr.

Br16op
= 3amMopo3Ka
= Cbpoc

3aBoACKME HACTPOMKHA
3amoposKa

BHyTpeHHee cOCTOsSIHME KOHTpOJUIEpa

3amMopo3Ka
Bes nsmeHeHwmi.

Cébpoc

[To oxoHYaHMM yhep>xanus pabora cucTeMel
yIIpaB/ieHMs] HAUMHAETCS CHavala, Ipy 3TOM
TIOCJTe 3aIyCKa BBIIEPXKUBAETCS BPEMS,
HeobxoaMMoe Ha cTabmmsanmio paboTeL

Brok.Kak nckiroueHue

Be16op
= Bce
= Het

3aBoJICKMe HaCTPOMKNU
Bce

» Bribepure: Ho/mKeH JIM peXxuM yAepKaHud
3aIycKaTh paHee BEIOPAHHYIO MOZEIIb
[I0BEIEHNsA B HEIITATHOM CUTYaLMV WIIN
MUTHOPMPOBATh ee
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OyHKIMSA Omupyn Hudopmanys

» Brixombl Ilepexon k MeHr0 Berxopnbr > 74

P HasHaueHye KOHTpOJIEPOB 0630p UCIIOITB3yeMBIX BXOZIOB M BBIXOZIOB

10.6.4 IIporpamMmbl OUMCTKMU
A BHUMAHUE

Ha Bpemst pabot o TexumnueckomMy obCITyKMBaHMIO IPOrPaMMBI He BBIKITHOYAKTCS.
B03MO0XXHO TpaBMMpPOBaHMe U3-3a BO3LENUCTBUA Cpeabl WIM UMCTALLErO CpefcTBal

» 3aKpOoMTe BCe aKTMBHBIE IPOIPAMMBL.

» [lepeBenmTe IpMbOP B CEPBUCHBIN PEXKMM.

» Eom npoBepka yHKLMYM OUMCTKM BBIIIOJIHAETCA BO BPEMS OUMCTKYM, HaJleHbTe

3aIIMTHYIO OZIEXY, OUKU U TIepUYaTKU WITM IIPUMUTe JIpyTMe Mephl i obecrieyeHUs
JIMYHOM 3aLUTEL.

Tunbl ouncTkn

Mo>xHO BBIOpaTh OMH U3 CJIEYIOIMUX TUIIOB!
= CTaHAApPT.OUNMCTKA

= [I[poMBIBKa

= [IpomeiBKa Plus

CocTosTHME OYMUCTKM: MHOMKAIMA aKTUBHOCTU IIPOTPAMMBI OUMCTKMN. Jtn OaHHbIE
MCIIOJIb3YHOTCA UCKITFOUUTEIIBHO B I/IH(I)OpMaLU/IOHHbIX Oerdax.

Br1bop TMIIA OUMCTKM

1. Menro/Hacrp/Hononuuren. ¢pyuknmmu/Ouncrka: Beibepurte nmporpaMmy OUMCTKA.

= Bo3moxeH BBIOOD U3 4 pa3nMyHBIX BUAOB OUMCTKM, KOTOPBIE MOXKHO I10
OTAENIbHOCTY IIPMCBauBaTh BXOOaM.

2. Tum oumnctku: [J1s1 K&XXIOM MPOrpaMMbl OUMCTKY OTIPeIeNieTCss TUII BBITIOJTHAEeMOM
OUMCTKN.

C'ral-map'rnaﬂ OYUCTKa

CTaHfapTHasA OUMCTKA BKJIFOUAeT B CeD OUMCTKY JaTuMKa COKaTbIM BO3LAYXOM, KaK 3TO
IIeJIaeTCsl C MOHOCeneKTMBHBIM gaTunkoMm CAS40D (momxirodeHme 6JI0Ka OUMCTKY M1
> 35CAS40D), wnu, HanTpMMep, TIPOMBIBAHME BOLIOM.

Menro/Hacrp/[dononuuten. pyaxkuym/Ouncrka/Ouncrka 1 ... 4/CTaHAapT.0UNUCTKA

Oyukys Onym Hudopmanmsa
Bpems ounctku 5-600c [IpoOIKMUTENBHOCTD OUMCTKA
. II JDKUTEIBHOCTD Y MHTEPBAJT OUUCTKM
3aBofcKast HACTpOMKa pono EJBHOC €pBall oc
10 ¢ 3aBUCAT OT MPOLlecca M AaTumka.

» OTM 3HAUEHUsT OIIpeneArTCA SMIIMPUIECKN
WY OIIBITHBIM ITyTEM.

» Onpenenenye IMKIIa OYUCTKHU. > 112
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Chemoclean

OpHMM M3 IPMMEpPOB ABJIAETCA UCIOJIb30BaHMe MHXKeKTopHOro brmoka CYR10B gnsa
OUMCTKM JAaTUMKOB, T. €. ¢ CYA112 (nmogxmrouenme CYR10B- 35).

Menro/Hacrp/HOonomuauren. pyHkumum/Ouncrka/Ounctka 1 ... 4/IIpoMeIBKa

Oyuxms

[0) 41117173

Mudopmanma

Bpems ounctku

0-900 ¢

3aBofCcKast HaCTpoyKa
5c¢

Hp OLOOJIXUTEJIbBHOCTD OUYMCTKN

Bp. go npoMeIB

Bp.mocrie mpom.

0-900 ¢

3aBojicKas HaCTpoKa
Oc

HpO,E[OH)KI/ITEHbHOCTb OUMCTKM, BpEMEHHDBIE
VIHTEPBAaJIbI I1€pe M ITO0CJI€ IIPOMBIBKU U
TIepMOAMYHOCTD OYMCTKM 3aBUCAT OT IIpOLiecca U
AaT4YMKa. JTM 3HAUEHMS OIIpenearTCA
SMIIMPUYECKH MJIU OTIBITHBIM ITyTEM.

Chemoclean Plus

OpHMM M3 IPUMEPOB SBJISAETCA UCToNib3oBaHMe uiKekTopa CYR10B B coueTanmu ¢ briokom
Cleanfit Control CYC25 mia aBTOMATMYECKOM OUMCTKM 12-MM JaTUMKOB B ITHEBMAaTUUECKUX
BEIIBYDKHBIX apMaTtypax (coemuaerne CYC25, cM. pyKoBOZICTBO 1o 3KcIutyaTarmm CYC25:

BA01436C).

Menro/Hactp/Nononuuren. pyuxumm/Ouncrka/Ounctka 1 ... 4/TIpomeiBka Plus/Hacrp.ChemoCleanPlus

Dynxums

Onumn

Hubopmanms

Hacrporika maros 04ncr.

Tabmuna, ucnone3syemas
[71 CO3TjaHMsA BpEMEHHOMN
IIpOrpaMMBbl

MoxHo onpegermTh A0 30 IporpaMMHBIX
3TaIoB, KOTOpEbIe OyAyT BEITOIHATHCA
I0CJIe/I0BATEeNIbHO APYT 3a ApYroM. [I1d KaXKmoro
jTara BBeAUTe IPOAOIDKUTENIBHOCTD [c| 1
cocrostame (0= «BBIKI.», 1= «BKIJ1.») KQXXHOTO pejie
i BbIxopa. KomdecTBo 1 HauMeHOBaHKe
BBIXOJIOB MOXXHO OIPEJeSIUTb HIDKe B 3TOM XKe
MeHIO.

CM. HV>Ke IpMep NIPOrpaMMBIL.

3ampoc coCTOSIHMA NepeKITroJaTesisa
TIpeJIeNIbHOTO TIOJI0XKeH!A B CTONbLe JaTumKa
TIpefiesTbHOrO YPOBHSA:

[Tpu ncnons3oBanmu ¢ CYC25 ¢ nopcoeanHeHHOM
BBIZIBVDKHOM apMaTypoy IpMMeHAeTCA
clenyromas Tabnmiia CMrHasoB:

CPA871/CPA875

ObcmyxuBaHKe ES11
ES2 1

/3mepeHne ES10
ES20

CPA472D/CPA473/CPA4T4

ObcmyxnBaHKe ES11
ES2 0
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Memnro/Hacrp/Oononauten. ¢pyuxkuym/Ouncrka/Ounctka 1 ... 4/IIpomeiBka Plus/Hacrp.ChemoCleanPlus

DynKuma

Onuyn

Hudopmanys

V3mepenne ES10
ES2 1

Hacrp.1ar.oTkasoyc.

TabmmuHoe TpencraByieHne

» Boaron Ta6HVILIe YKa3bIBArOTCA COCTOAHUSA, B
KOTOPpBbI€ OOJDKHEI IEPEBOOUTHCA perie MIn
BBIXOAbI ITPY BOSHMKHOBEHMN OIIMOKM.

[Ipenen. KOHTaKThL

» Bribop KonmmuecTBa BXOLAMMX MG POBBIX
CUTHaJIOB (HampMMep, C IepeKITroJaresei
IIpefie/IbHBIX ITOJI0XKEHMI BBIABYDKHOM
apmaTtypsl). [Ij1s1 3arpoca mepeKryaTesien
KpaJHero I0JIOXKeHWs BhIABYKHON
apMaTyphl BeIOepuTe 2.

[Ipenen.koHTakrl ... 2

BapuaHTBI

# JIBOMYHBIE BXOJIBI

s CuUrHaJbl I0JIeBOM
IIMHBI

| 4 V[CHOJ’IbByeTCH JJIA oTipefieNieHMUsA UCTOUHMKaA
CUTHaJIa [J1 KaXXOO0ro IepeKIroyaTennsa
TIIpenesIbHOIO IIOJIOXKEHUA.

[Tpn ncnones3oBanym ¢ CYC25 c mofcoenHeHHOM
BBIABYDKHOM apMaTypo:

= [Ipepen.konTakrl= DI x:1 (cepBuc)

= Tlpenen.koHTakT2= DI X:2 (M3MepeHue)

I10JIb30BaTEeJIEM

Brixomnl or 0o 4 » Ucrmomp3ayercs yist BEIOOopa KOIIMYECTBA TeX
BBIXOZI0B, KOTOpBIE JI0JDKHBI aKTMBUPOBATh
VIIpaBJIAOLYe YCTPOCTBA, HAIIpUMED,
KJIaTlaHbl WY HACOCHL.

Beixom 1 ... 4 TeKcT, BBeleHHbBIN KaxxpgoMmy BBIXOY MOXXHO IIPMCBOUTE

OIMCATeNIbHOE MM, TPUMEPEI: «apMaTypa»,
«OUUCTUTENTb 1», «OUUCTUTEND 2» U T.1.

ITpn ncnons3oBanmm ¢ CYC25:

= Brixop 1 —apmarypa (4/2-xomoBoit
PEryIUpYIOLIMIA KITaraH)

= Brixon 2 —Bopa (perne, Harmpumep, CYR10B)

= BeIXof] 3 — OUMCTUTEND (pesie, Harpumep
CYR10B)

= BrIXo[] 4 — HOTIOIHUTENIBHEI KITalaH (pese
CYC25-AA wimy 3/2-X0[10BOM perynmpyoImit
knanaH CYC25-AB)

[THeBMaTHyecKas BBIABIKHAS apMaTypa, Harnpumep CPA87xX, MpuMBOOMUTCS B IIENCTBUE
CKaThIM BO3IYXOM, II0JlaBaeMbIM Yepes IByXXO[0BO Ki1anaH. B pesymbraTe y3en
nprHMMaeT bo mosiokeHue «V3mepeHue» (MaTIMK B cpefie), mbo mosoxenme «CepBuc»
(maTumk B IpoOMBIBOYHOM Kamepe). [Toflaua pasimuyHbIX BelecTB (BOMbI, UMCTAIIMX
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CPEeICTB) OCYIIECTBIISETCS C TIOMOIBIO KITallaHOB MIIM HacOCOB. BO3MOKHEI TBA COCTOSHMSA:
0 (= «BBIKIL.» WM «3aKPBITO») U 1 (= «BKJL.» WU «OTKPBITO»).

Ilpumep npoepammpl: pecynsipras OUUCMKA C UCNONb308aHUeM 800bl U 08YX UUCMAWUX

cpedcms

Jdran HaTtuuk npepensHoro ypoBHs | [Ipomomxu | Apmartypa | Boma Ouncture | Oumcrure
TenbHOCTE | CPA87x nbp 1 b 2
[c]

1 ES11 5 1 1 0 0

2 ES2 1 5 1 1 0 0

3 0 30 1 1 0 0

4 0 5 1 1 1 0

5 0 60 1 0 0 0

6 0 30 1 1 0 0

7 0 5 1 1 0 1

8 0 60 1 0 0 0

9 0 30 1 1 0 0

10 ES10 5 0 1 0 0

11 ES2 0 5 0 1 0 0

12 0 5 0 0 0 0

IIpumep npozpammel: Pecynsapras ouucmxa 8000ti, 00HUM YuCmAwum cpedcmsom u
0ONONHUMENbHLIM KIANAHOM HA 8bINYCKHOM COe0UHeRUU Kamepbl NPOMbIBKU apMamyphbl
(3anuparowias soda)

Jdran HMaTtuuk npepensHoro ypoBHs | IIpomomxu | Apmartypa | Boma Cleaner Knanaun
TenbHOCTE | CPA87x
[c]
1 0 5 0 1 0 0
2 ES11 5 1 1 0
3 ES20 5 1 1 0 1
4 0 30 1 1 0 1
5 0 5 1 1 1 0
6 0 60 1 0 0 1
7 0 30 1 1 0 0
8 ES10 5 0 1 0 0
9 ES2 1 5 0 1 0 0
10 0 5 0 0 0 0
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Onpenenel-me OUKJIa OUYUCTKAN

Menro/Hacrp/Oonomuauten. pyakumn/Ouncrka/Ounctka l ... 4

DyHKIMN (011117174 Hudopmanmsa
LIMKIT OUMCTKM Br16op » Bribop Mexy mporpaMMoit OUMCTKH,
= Briki 3aITycKaeMoii ¢ 33/laHHbIM MHTEePBAaJIOM, U

= JHTepBan
s HenenbHBIN J1aH

3aBo/CK1e HACTPOMKN
HenenbHe m1an

T10JIb30BATEIbCKOV eXKeHeeJIbHOM
IIporpamMMOon.

V[HTepBaH OUMCTKMA

Lvxot ouncrkn = MHTEpBan

0-00:01 ... 07-00:00
(O-gu:mm)

3aBoICKMe HaCTPOMKNU
1-00:00

3HaueHMe MHTepBaia MOXXET HaXOOUTBCA B
IManasoHe oT 1 MMHYTHI 10 7 OHEMN.

[Ipmnmep. YcraHoBeHo 3HadeHue "1-00:00"
Kaxpplit ieHb IMKIT OUMCTKY 3aIyCKaeTcs B TO
XKe BpeMs, B KOTOpoe OBUI 3aMyIieH MepBhIi
LIMKJT OYMCTKH.

Bpewms exxefH. cob. 00:00 ... 23:59
Lk ouncTku = HeemeHbI1 (U4:MM)
WiaH
Pab. nan Br16op

In. ... Be.

Lkt ounctkm = HepienbHbIN
IU1aH

1. Onpepenute mo 6 3HAYEHWI BpEMEHNU
(Bpemst c06.1 ... 6).

= [locrie 3TOro MOXHO OyzeT BEIOMpaTh
VX IJ1S1 KQXKIIOT0 HS HeJleNu.

2. s KaXX[Ooro OHA HeLlesy B OTAEIbHOCTH
BbIbEpUTE OLIHO U3 6 3HAUEHMI BpEeMeHH,
KOTOpoe OyZeT MCIIoIb30BaThCA A
3aITyCKa IPOLeIyPEl OYMCTKHM B 3TOT
KOHKDETHBI [IeHb.

Takum 06pa30M MOXKHO CO3[aBaTh HELIEJIbHbIE
[IPOTPaMMBI, TOJTHOCTBIO [IalITUPOBAHHBIE K
KOHKPETHOMY ITPOLIeCCy.
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Ipyryre HaCTPOMKYU U pydHasi OYMCTKa

Menro/Hacrp/HOonomuauten. ¢pyakumm/Ouncrka/Ounctka l ... 4

OyHKIMS Omyn Uudopmarms
Crapt.curaan BapuaHTBI [ToMMMO IMKIIMYECKOM OUMCTKM MOXKHO
= Her MCIIO0NIb30BaTh BXOLHOM CUTHAJI [IA 3aIlycKa

s CUTHasIBI IOJIEBOM
IIYHEBI

= CyrHasmel [MQPOBbIX
VI aHAJIOTOBBIX BXOZIOB

3aBojicKasA HaCTpoMKa
Her

OUMCTKM I10 CODBITHSAM.

» B 3ToM MeHI0 BeIbMpaeTcs CUTHauI 3aIlycKa
IUTA JAaHHOTO IIPOL[ECCA OUMCTKH.

JHTepBarnbHEIE ¥ HefleNIbHbIE ITPOrPaMMBl
BBINTOJTHAOTCA KaK 0OBIUHO, @ 3TO 3HAYMT, UTO
MOTYT BOSHMKHYTb KOH(QIMKTEL [IpropureT
OTHaeTcs TO¥ IIPOrpaMme OUMCTKM, KOTopas
bpUTa 3amyIIeHa paHee.

Brox

BapuaHTBI
= BEIKIT
= BKII

3aBojicKas HaCTPOMKa
BKJI

» Vcnonb3yeTcs 1A aKTMBaLMu/ leaKTMBaLyum
pexuma yAep>XaHus Ha BpeMs Iporecca
OYMCTKM. ITO yAepXaHue BIMAET Ha BXOAHI,
KOTOPBIM Ha3HaueH 3TOT MPOLIeCC OUMCTKM.
AXTMBUpYViTe yhepXaHue OYNCTKNA B
pacIIpeHHBIX HACTPOMKaX JaTuMKa.

3anycTuTb IMKI

«[levicTBUE»

AKTVMBUDYeET IMKIIMIECKYI0 OUYMCTKY B
COOTBETCTBMM C HacTpoykamy. Orobpaxxaercs,
ec BapuaHT VIHTepBast BrIbpaH 1of
napameTpoM LIkt ouncTkm.

[> 3amyck Bpy4HYIO

«[levicTBUE»

3arnyckaeT MHAMBMAYAJILHEIN IIPOIIECC OYMCTKY C
BbIbpaHHBIMM TapaMeTpamu. Ecriv BKItoueHa
LMKIIMUEeCKas OYMCTKA, TO B OIIpe/ie/IeHHbIe
IIepMoAbl BpEMeHM 3aIlyCTUTb OUMCTKY BPYUHYEO
HEBO3MOXHO.

> Cron wm OcT.0TKa30ycCT.

«[leycTBUE»

3aBepIIaeT IPOLECC OYMCTKM (LIMKITMYECKIMIA MITU
Py4HOY)

OTobpakaeTcs TONBKO B TOM CJIy4ae, ecimu
IIporpamma 3amyLieHa Win iy IIpoM30LUI0
cobertre OTKa3oyc..

D Beixomer

[TepexsrouaroT Ha MeHIO Bexompl > 74

HasHaueHne pese napamerpa IlpomeiBka Plus:

= Pene x:1 - Ouncrka x - Outl wim Kak ykasaHo
B HacTpovikax st IlpomeiBka Plus.

= Pene x:2 - Ouncrka x - Out2 wm Kak ykasaHo
B HacTpoiikax Ans IlpomeiBka Plus.

= Pene x:3 - Ouncrka x - Out3 wm Kak yka3aHo
B HacTpovikax asns IIpomeiBka Plus.

= Pene x:4 - Ouncrka x - Out4 wim Kak yKasaHo
B HacTpovikax st IlpomeiBka Plus.

P 0630p mporpamm OUMCTKM

[Toxa3bIBaeT 0630p Ha3HaUeHWs BXOZIOB U
BBIXOZIOB B IIPOTPaMMe OUMCTKM.

10.6.5 MaTtemaTndeckme QyHKIMU

[Tommmo «peaJIbHbIX» 3HaYeHUM IIpo1ecca, MOoCTyIariMX OT IIOAKITFOYEeHHBIX CpVBVILIECKVIX
AAaTUYMKOB MJIM aHaJIOI'OBBIX BXOIOB, MOXXHO MCIIOJIb30BATh MaTeMaTHUYeCKHNE qL)YHKU,I/II/I Oy
BBbIUMCIIEHUA 0O 8 «BUPTYaJIbHbIX» 3HaueHUN rmponecca.

«BupTyanpHBEIe» 3HaUEHMA IIpollecca MOTYT UCII0NIb30BAThCA CJIEAYIOIMMM CII0cobaMu:
® BBIBOJ] Yepe3 TOKOBBI BEIXO, W IIOJIEBYIO IINMHY;

® B KauecTBe yIpaB/IsieMbIX lepeMeHHBIX;
® Ha3HayeHMe aTUMKY IIpellefIbHOIO 3HaueHUsA B KaueCTBe M3MepseMBIX BelIMUMH;
® B KauecTBe M3MepseMbIX BeJIMUMH 1A 3aIlyCcKa OUMCTKY;

= oTobpaXkeHye B I10JIb30BaTENIbCKMX MEHI0 M3MEePEeHNUA.
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Pa3HocTh

MBMGPEHHOE 3Ha4Y€HME, ITOCTyIIaroIiee OT OJHOTO JaTYMKa, MOXXHO BbIYECTDb U3
M3MEPEHHOI'0 3HAYEHMA OT OPYIroTro JaTUYMKA M UCII0JIb30BaTh PE3YJIbTAT, HAlIpMMeED, AJIA
OTCIIEXKMBAHMA HEKOPPEKTHBIX M3Mep6HMﬁ.

[na pacyeTta pa3HOCTM HEOOXOOMMO UCIIOIB30BaTh OBa M3MEPEHHBIX 3HAUEHMA C OOHOM U
TOM e eIMHULIeN U3MEePEHUA.

Menro/Hacrp/ononuuren. gpynkmmm/MaTtematnueckue dyukym/MF1 no 8/Pexxum = Pasanna

OyHKIMS

Ornymm

Nudopmanys

Brruncrienme

BapuaHTEBI
® BEIKII
= BKII

3aBoicKasi HACTpOMKa
BBIKJI

AxTVBanyMA/geaKTMBaLMA QYHKLIMN

Y1

V3mep.3HaueHne

Y2

V3mep.3HaueHue

Habop npepnaraeMsix
BapMaHTOB 3aBUCHT OT
MIOAK/IIOYEHHBIX JATYMKOB

Bribepute JaTYMKU 1 M3MepsieMEble TIEpEMEHHEIE,
KOTOPBIE IOJDKHBI (PYHKIMOHMPOBATb KaK
ymenbpuaemele (Y1) miv Beruntaemere (Y2).

PasHuna 3HaUeHM

TonbKo yTeHue

9To 3HaYeHMe MOXKHO IIPOCMOTPeTh Ha
TI0JIb30BaTeJIbCKOM 3KpaHe M3MepeHus Win
TI0JTyYaTh Yepes TOKOBBIA BBIXOZ,.

D HasHaueHwue martem.
pyHKIMM

0630p HacTpaMBaeMBbIX (PYHKIMM

U36BITOUYHOCTD

9Ta PYHKUMS UCIIONB3YEeTCS TSI MOHUTOPMHTA [IBYX WIM TPeX OOGHOBPEMEHHO paboTarommx
IATUMKOB, PEAJM3YIOIIMX M3MEPEHNe € M3DBITOUHOCTEE0. BEIUMCIIAETCS yepeIHEHHOe
3HayeHMe (KaK cpefHee apuPMeTnIecKoe MeXay ABYMs Hauboree 6y3KuMm
M3MepeHHBIMY 3HAUEHUSAMM), TTOCTIE YET0 OHO IIOJAeTCs Ha BEIXOL KaK 3HaUeHue
M3MepEeHUsI ¢ U3OBITOUHOCTRIO.

Menro/Hactp/ononuuren. pynkumm/MaTtematnueckue byukimm/MF1 no 8/Pexxum = U36bIToUH.

DyHKIMS

Onuyn

NHdopmanys

Berunciienme

BapuaHTEBI
® BEIKII
= BKII

3aBocKast HACTpOMKa
BBIKII

AxTMBauyMA/geaKTMBalUMA QYHKLIMN

Y1

/3mep.3HaueHue

Y2

/3mep.3HaueHue

Y3 (ommms)

/3mep.3HaueHue

Habop mpepyiaraeMeix
BapMaHTOB 3aBUCHT OT
MIOK/IFOYEHHBIX NAaTUMKOB

Mo>xHO BbIOpaTh MaKCMMYM 3 pas3JIMUHBIX THIIA
IaTYMKOB, HO BBIIAIOIIMX 3HAUEHME OIIHOM U TOM
)Xe M3MepseMOM BelIMUMHEL.

IIpuMep M3MepeHus TeMIiepaTypsl C
U36BITOYHOCTHIO

Mmeetcs pgaTumk pH u faTumk Kuciopopa Ha
Bxozax 1 u 2. Beibepute natumk pH kaxk Y1 u
KMUCTIOPOAHBIA AaTuMK Kak Y2. Vi3mep.3HaueHue:
Bribepute TemnepaTtypa B K&XXIOM CJIyJae.
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Menro/Hactp/Oononanten. ¢pyuxkumm/Maremarndeckue pyakiym/MF1 go 8/Pexxum = V36b1TOYH.

dyukms Ompym Uudopmarms

KoHTpomnb oTKIIOHEHNUs BapuaHTBI M36BEITOYHOCTD MOXKHO OTCIIEKMBATD. YKAXKNUTE
® BBHIKII abcomroTHOe Npefie/IbHOe 3HaUeHNe, KOTOpoe He
= BKI IOJDKHO MPEeBBIIAThCS.

3aBopCcKast HaCTpoiKa
BBIKIT

Ipenen oTKIIOH-A

3aBUCHUT OT BEIOpaHHOTO
M3MepeHHOT0 3HaYEeHNS

W36BITOYH.

TomnbKo yTeHME

9T0 3HAYEHME MOXXHO IIPOCMOTPETD Ha
I10JIb30BATEIbCKOM SKPaHe M3MepeHNMsT Win
II0JTyYaTh Yepe3 TOKOBBIN BEIXOZ,.

» HasnaueHue marem.
pyHKIMI

0630p HacTpamBaeMBIX (YHKLMNI

3unauenue rH

[ns pacuera 3Hauenus rH gomkeH beiTh nopgxmtoueH gaTumnk pH 1 matumk OBIL. Tun
MUCIIOTB3yeMOoro gaTunka pH He MMeeT 3HaUeHUA — 3TO MOXKET OBITb CTEKIIAHHBIN JATUMK

pH, matumk ISFET unmu pH-3nektpop matumka ISE.

BMecTo MaTeMaTuyeCcKnx q)yHKLU/HZ MOXXHO TaKXe ITIOOKITHOUUTDb KOMﬁMHMpOBaHHbIIZ

Jarumk pH/OBIL

» YCTaHOBMUTE OCHOBHOE M3MepsieMOe 3HaUEeHMe HEllOCPeNCTBEHHO Ha rH.

Menro/Hactp/Nononuuren. pyukmmm/MaTtematnueckue dyukiym/MF1 no 8/Pexxum = rH pacuer

OyHKIMS (040117173 Uudopmarms
Breruncnenue BapuaHTEBI AKTyBalMs/feakTuBalmsa QYHKIMU
® BEIKIT
= BKII
3aBopCcKast HaCTpoJKa
BBIKII
pH ucr. [MoOKIIFOUEeHHBIN aTYNK YxaxkuTe BXOJ 1A faTuMka pH u Bxof s
pH natumka OBII. 3ampoc M3MepeHHOro 3HAYeHNs
- He MCII0JIb3YeTCs, IIOCKOJIbKY BhIOpaTh MOXHO
OBII ucrou. [MonKIIFOUeHHBIN TaTYNK

OBIT

tonbko pH mmm OBIT MB.

rH (pacuetn.)

Toneko yTeHne

9To 3HaUeHye MOXXHO ITPOCMOTPETH Ha
I10J1630BaTEIbCKOM 3KpaHe U3MepPeHNs WA
I0JTy4YaTh Yepe3 TOKOBBIN BBIXOI.

p HasnaueHme mMatem.
byHKI

0b630p HacTparBaeMbIX (DYHKIMI

HpOBOI[MMOCTI: IIpy gerasauyumn

YIT1eKucIbIn ras, conepmammﬁm B BO3yX€, MOXET BJIIMATD Ha IIPOBOAMMOCTDb CDENBI.
HpOBO,E[I/IMOCTb Ipy ferasali — 3TO IPOBOAMMOCTD CPENBI 3a BBIUETOM ITPOBOAMMOCTH,
06YCHOBH6HHOIZ HaJIMYMEM YITIEKMCIIOTO r'a3a.
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HPEI/IMyH.IECTBa MCIIOJIb30BAaHMA ITPOBOAMMOCTHM IIPU IETra3allMM Ha IIpUMepe

3JIEKTPOCTAaHIINMA:

® TIPOBOAMMOCTB, 006YC/IOBIIEHHAsA IPOAYKTaMM KOPPO3UM MITM 3arpsi3HEHWEM ITUTAIOLIeN
BOZIBI, OIIPEMIENIAETCA cpasy IpH 3aIycke TypbuH. CrucTeMa aBTOMATHUECKM OTOPACEIBAET
BBICOKME HavyaJIbHEIE 3HAYEHMs TPOBOIMMOCTH, BEI3BAHHEIE IPOHMKHOBEHMEM BO3/YXa;

® eCJIY YIJIEKMCIIBIA a3 CUMTAeTCsI He KOPPO3MOHHEIM, TO paboumii map MOXXHO bymet
MofaTh Ha TypOMHY MPY 3aITyCKe 3HAYUTENIBHO PaHbIIE;

= ey B IIpoliecce paboThl 3HAUEHNMe IIPOBOAVMOCTY BO3PACTET, TO MOXKHO byzeT cpasy
0OHAPYXUTB TPOHMKHOBEHME OXJTAXKIAOIEro BellecTBa Wy BO3AyXa IyTeM pacueTa
MIPOBOIVMOCTH TIPY [IeTa3aLium.

Menro/Hactp/dononuauren. pyaxkuyn/Marematnyeckue ¢pyaxkumumn/MF1 no 8/Pexum =

Jleras.nmpoBoAMMOCTb

Oyukms Onpm Nudopmanys

Beruncrienue BapuaHTEBI AxTVBanyMA/geaKTMBaLMA QYHKLIMN
® BBEIKIT
= BKII

3aBoicKasi HaCTpOMKa
BBIKJI

Katnonnas IIpOBOLA-Tb

[NoOK/IrOUeHHBIN TaTUYMK
TIPOBOIVIMOCTY

[leras.mpoBOOMMOCTb

[MomKITFOUEeHHBI TaTUMK
IIPOBOIMMOCTH

[NapameTp KaTtnoHHast mpoBofa-Th
IIpefiCcTaBIIAeT AaTYMK 110 HallpaB/IeHMIO ITOTOKa
ToC/Ie KaTMOHHOTO 0bMeHHMKa, U 1o
HaIlpaB/IeHMIO TIOTOKA 10 «lerasupyroIero
MoAys», [leras.mpoBOAVIMOCTD IIpeLCTaBIAeT
JlaT4MK Ha BBIXOJIE M3 JIeTasupyroLero MOAyIIA.
3arpoc M3MepeHHOro 3HaUeHMs ycTaper —
MOXXHO BBEIOPATh TONIBKO MTPOBOIVIMOCTb.

KoHIleHTpauyusa CO2

TonbKo uTeHue

9TO 3HaYeHMe MOXKHO IIPOCMOTPETh Ha
T10J1b30BaTEJILCKOM 3KpaHe M3MepeHuUs Win
TI0JTyYaTh Yepe3 TOKOBBINA BBIXOZ.

p Hasnauenne matem.
pyHKIMI

0b630p HacTpanBaeMbBIX (DYHKLMI
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IIBoitHasA MIpOBOAMMOCTh

MOXXHO BBIUMTATh OOHO 3HA4Y€HME IPOBOAMMOCTHU U3 ADYTOTr0 M UCII0JIb30BATDh
HOHY‘—IeHHbIﬁ pe3yibTaT IIpn pa60Te C I/IOHOO6MEHHI/H-(OM, HallpyMep IJIiA OI€HKM €T0

3(pHeKTUBHOCTH.

Menro/Hacrp/Honomuuren. pyukumumn/MatemaTtndeckne ¢pyakipm/MF1 o 8/Pexkum = [1B.

V3mep.3HaueHne

Beixon

V3mep.3HaueHne

BapMaHTOB 3aBUCHUT OT
TIOOKJIIFOYEHHBIX NaTYMKOB

NIPOBOAVIMOCTD
dyHKImS [0)viiv7i’e NHbopmanms
Breruncnenue BapuaHTEBI AxTMBalMs/feakTuBaumsa (QYHKIUU
® BEIKII
® BKII
3aBofCcKast HaCTpoyKa
BBIKII
Bxom Habop npemnaraeMeix BribepnTe maTuMKy, KOTOPEIE TOIDKHEL

(DYHKLMOHMPOBATh KaK yMeHblIaeMele (Bxom,
HaTpMMep JaTYMK 10 HATIPaBJIEHUIO MIOTOKA [0
MOHHOT0 0bMEHHMKA) WM BEluMTaeMule (Boixog,
HaTpMMep JAaTYMK 10 HATIPABJIEHUIO [IOTOKA
0CJIe MOHHOTO 0OMEHHMKA).

dopmaT.ocH.3HAYEHNA

BapuaHTEI
= Auto

" #

s ##

w o HH

LR 220

3aBopcKasi HaCTpoiKa
Auto

Vcnone3yeTcs Ajis olpeneNieHns ynciia
JleCATUYHBIX 3HAKOB.

En. nsm.mpos.

BapuaHTBI
= Auto

= S/cm
= mS/cm
S/cm
pS/m

= mS/m

= S/m

3aBopCcKast HaCTpoyKa
Auto

[IB. IpOBOAMMOCTD

TomnbKo yTeHME

9T0 3HAYEHME MOXXHO IIPOCMOTPETD Ha
I10JIb30BATEIbCKOM SKPaHe M3MepeHNMs Win
II0JTyYaTh Yepe3 TOKOBBIN BEIXOZ,.

» HasnaueHue marem.
pyHKIMI

0630p HacTpamBaeMBIX (YHKLMI

PacuetHoe 3Hauenue pH

B oIpenesyieHHbIX YCJIOBUAX 3HAYEHME pH MOXET BbhIUYMUIATBECA Ha OCHOBE M3MEPEHHDBIX
3HAUEHWH, IMOCTyIIaromMX OT ABYX NATYMKOB IIPOBOOVMOCTN. ITOT 11006 MOXKHO
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MIPMMEHATD Ha 3JIEKTPOCTAHLMAX, ITIapOreHepaTopax M yCTaHOBKAX KOTJIOBOM ITUTATEJIbHOMN

BOZEIL.

M3 IPpOBOAVMOCTA

Menro/Hactp/dononuuten. pyaxkuymn/Marematnyeckue pyaxkumun/MF1 no 8/Pexxum = Beruncienue pH

V3mep.3HaueHue

Beixon

V3amep.3HaueHue

Oynkys Onpm Nudopmanys
Beruncienune BapuaHTEBI AxTVBanyMA/feaKTMBaLMA QYHKLIMN
® BBIKII
= BKJI
3aBoicKasi HACTpOMKa
BBIKJI
Merton BapuaHTEBI Pacuer ocymecTBisieTcs Ha OCHOBe DYKOBOACTBA
s NaOH VGB-R-450L TexHuduecKoi acCoyaLmm
= NH3 0I1epaTOPOB CMJIOBBIX YCTAHOBOK DOJIBIION
= LiOH morgHoctn (Verband der GrofRkesselbetreiber,
3aBofcKast HaCTpoyKa (VGB)).
NaOH NaOH
pH=11+log {(k, - 1/3 k,)/273}
NH3
pH=11+log {(k, - 1/3 k,)/243}
LiOH
pH=11+log {(k, - 1/3 k,)/228}
Ky ... BXOJ ... IpsIMast MpoOBOIYMOCTD
K}, ... BBIXOZ ... KMCJIOTHAsA IPOBOAMMOCTD
Bxon Habop npepnaraeMsix Bxop

BapMaHTOB 3aBUCUT OT
TIOOKJIFOYEHHBIX NaTYMKOB

JlaTuMK, pacronoXeHHEI 10 KATMOHHOTO
0bMeHHMKa, «[IpsAMas IPOBOAMMOCTb»

Beixopm
[TaTumK, pacronoXeHHbI 10CIe KAaTMOHHOTO
0bMeHHMKa, «yfieNibHasi IPOBOJIMMOCTE»

Bri6paHHOE M3MepEHHOe 3HAUEHME YCTapeo,
TIOCKOJIBKY B JAHHOM CJIyuae BCerna
mcrone3yercs [[poBoaMMOCTS.

Brruncienne pH

TonbKo ureHne

3To 3HaUeHye MOXXHO TPOCMOTPETh Ha
I10JIb30BaTEJIbCKOM SKpaHe M3MepeHMs Win
T0JIy4aTh Yepe3 TOKOBBI BBIXO.

» HasHaueHue matem.
pyHKIW

0b630p HacTpanBaeMbIX (DYHKIMI

Pecypc kaTMoHHOro obMmeHHMKa (ONLMOHANIBHO, HEOOXOAMM KOZ aKTMBaLMM)

KaTtnoHHBIE 0OMEHHUKHA MCIIOJIB3YROTCA MJIA MOHUTOPMHT A BOHHHOFO/HapOBOFO IOMKJIa Ha
HEOpraHMYEeCKME 3arpA3HEHNA. KaTtnoHHBIE 0OMEHHUKHU YCTPAHAKT pa3pyIINUTEIIBHOE
BIIMAHME TTOAEIIaYMBAOIMX dT€HTOB, TAKUX KaK T’MAPOOKMCh aMMOHMA WU
KayCTn4ecKad coa, ):LOGaBJ'IHEMbIX B KOTJIOBYIO IIUTATEJIBHYIO BOOY.

Cpox a1y»KOBI KATMOHHBIX 0OMEHHMKOB 3aBUCUT OT CJIELOYIOIMX (PaKTOPOB:
® TYII NIOZII[e/IauMBAFOILET0 areHTa,;
® KOHILIeHTpaLys NOAeIauMBatOLIero areHTa;
® KOJIMYECTBO 3arpsA3HEHMS B CPefie;
® MOIHOCTb KaTMOHHOTO 0OMEHHMKA (3¢h(peKTMBHOCTE CMOJIEI)

[ns1 obecrieuenwmst becriepebortHOM paboTEI 37IEKTPOCTAHIMI BaXXHO TIOCTOSTHHO CIIEAUTD 3a
Harpy3Koy MOHOOOMEHHOM KOJIOHKU. [Ipy JOCTYDKEHMM OCTAaTOYHOM eMKOCTH, 3alaHHOM
TI0JIb30BaTesieM, Ipeobpa3oBaTesb BEIBOAUT AMATHOCTUUYECKOEe COODIeHNMEe, UTO [T03BOJIAET
CBOEBpEMEHHO 3aMEHUTh WM PereHepupoBaTb MOHOOOMEHHYIO KOJIOHKY.
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PacueT ocTaTOUHOM €MKOCTM 3aBUCUT OT CJIEAYVHOIINX TTaPaMETPOB!:

= Pacxon
= 06beM 0OMEHHMKA,;

® COJIEHOCTBb BOJEI Ha BXOZle 0OMEHHMKA;
= obmas obbeMHasA eMKOCTb CMOJIEL;
® cTerneHb 3 eKTUBHOCTY 0OMEHHMKA.

Menro/Hacrp/Hononuuten. pyukumun/MaremaTtnueckne ¢pyHkuymm/MF1 mo 8/Pexxum = Pecypc

KaTMOHHOro obMeHHMKa

Oyuximsa

[0)viiv7i’e

Uudopmarms

ITpos. IEX BhIXOA

I1pos. IEX Bxof

Pacxon

OCT.BMECTMMOCTh

OcT. Bpems paboThl

Bpems o %0B R

TornbKo uTeHME

p Hacrpoitka

Brruncnenne

BapuaHTEI
® BBHIKII
= BKI

3aBopcKasi HaCTpoiKa
BBIKIT

AKTHBaIMA/feakTUBanmsa PYHKIUU

Enuania obbema

BapuaHTBI

=]

= gal

3aBoicKas HaCTpoMKa
1

ObbeMm 0bMeHHMKA

Ot 0,0 70 99999

3aBoCcKast HaCTpoyKa
0.0

ObBeM KaTMOHHOI0 0bMeHHMKa
EnuHnia 3aBMCUT OT onuyy, BEIOPaHHOM B
yarmmm Ennanna obrema

TVC cmoma

01 0,0 5o 99999 eq/1 wm
eq/gal

3aBopCcKast HaCTpoMKa
0.0 eq/1

TVC = momHoCTb 0b111ero obbema
Ennanna Kak sxkBuBasieHT EgyHuna obbema

9 eKTMBHOCTb CMOJIBI

or 1,0 mo 100,0%

3aBopcKast HaCTpoiKa
100,0%

[na nonyJyenns nHdopmanmy ob
3(p(HEKTUBHOCTY CMOJIBI CM. IAHHEIE,
IpefiocTaBJIeHHble M3TOTOBUTEIIEM
JICTIOTIb3yEeMO CMOJIEL.

YCTaHOBUTB OCTAT.BMECTUMOCTb

BapuaHTBI
= [la
= Het

3aBojicKas HaCTpoKa
Her

OCT.BMECTMMOCTb

YcraHOBUTH
0CTaT.BMEeCTMMOCTB = [la

ot 0,0 mo 100,0%

3aBofCcKast HaCTpoyKa
0,0%

[leper; HAUaJIOM MOHUTOPYHTIA YKAXKUTE
0CTaTOUYHYI0 eMKOCTBb CMOJIBI B OOMEHHMKe.

ITo 3TOMY 3HAYEHMIO YUUTEIBAKOTCA JOITYCKM IIPU
TIOBTOPHOM YCIT0JIb30BaHMM CMOJIBL.

Ecv 3HaueHne He BBe[IeHO BPYYHYIO, B
KayeCcTBe HaYaJIbHOTO 3HAYEeHWsI UCIIONb3YeTcs
100% [1s1 pacyeTa TeKylleit ocTaBIIeNcs
€MKOCTH.

[pen.ycTaBKa

or 1,0 o 100,0%

3aBojicKas HaCTpOMKa
20,0%

YKaXKuTe 0CTaTOYHYIO0 eMKOCTb, IIpY KOTOPOM
ripeobpa3soBaTerb JO/DKEH BIBOAUTD
IIMarHoCTM4ecKoe coobeHme.

Endress+Hauser

119



JKcIUTyaTaums

Liquiline CM442R/CM444R/CM448R

120

Memnro/Hacrp/OononanTten. ¢pyuxkuym/Maremarndeckue pyrkiym/MF1 mo 8/Pexxum = Pecypc

KaTMOHHOr0 0b6MeHHMKa

OyHkys Onym Hudopmanmsa
[Tpos. IEX Bxof [MogKTFOUeHHBIN DaTUMK BrlbepuTe maTumK NpOBOAUMOCTH,
IIPOBOAMMOCTH paCIIONOXXEHHBI 10 BXO[a KOJIOHKM 0bMeHHMKa.

[Tpos. IEX BeIXOZ

[TonKiTroueHHBIN JaTUMK
TIPOBOIYIMOCTY

BribepuTe JaTUMK IPOBOAMMOCTH,
PAaCIIOJIOXKeHHBIN TT0CITe BBIX0Z]a KOJIOHKYU
0bMEHHMKa.

Makc.yon. Ha [EX BeIXOzIE

Ot 0,0 mo 99999 MkCm/cm

3aBo/cKast HACTpOMKa
0,0 MmxCm/cm

YKaXXuTe B 3TOM ITapaMeTpe MaKCMMaJIbHOe
3HaUYeHMe ITPOBOAVIMOCTY KUCIIOTE, IOITYCTUMOE
Ha BBIXOIe KATMOHHOTO 0OMEHHMKA.

[Ipy peBBILIEHMM 3TOTO 3HAUEHUS
nipeobpa3oBaTesb BEIBOAUT IMArHOCTUYECKOe
coobrenme.

Tun pacxopa

BapuaHTEBI
® Jlcx.3HaueHue
= QuKc.3HaUeHMe

3aBo/icKasi HACTpOMKa
Mcx.3HaueHne

Ncx.3HaueHnne

V3MepeHHOe 3HaUeHMe pacxofoMepa I0faeTcsa
Ha IOAKITFOUEeHHBIN TOKOBBIM BXOIT MU
IOBOMYHBIN BXOI.

Odukc.3HaYEHME
PyuHOI BBOZ (DPMKCMPOBAHHOTO 3HAYEHMUS
pacxoma

Pacxop

BapuaHTBI

= Het

s TOKOBBIE BXOJIbI
= [IBOMYHBIE BXOMBI

3aBoCKast HACTpOMKa
Her

YKaxuTe TIOOKII0OYeHHBIN U
CKOH(UI'YPUPOBaHHEINA BXOJ, Ha KOTODBI
roflaeTcs M3MepeHHOe 3HaYeHe pacxofoMepa
(Menro/Hactp/Bxogpl).

DuKc.3HaUeHNE

Tun pacxopa =
®dukc.3HaUeHNE

TeKcT, BBeEHHBIN
I10JIb30BaTeNIeM

YraxmTe QMKCMPOBAHHOE 3HAYEHNE PACXOLa,
CUMTAHHOE, HAIIPMMED, C BHELIHETO
pacxofomepa.

MuH.pacxop

Makc.pacxon

Ot 0,0 m0 99999 n/u

3aBo/cKast HACTpOMKa
0,0 n/u

P HasHaueHwe matem.
pyHKIMM

0630p HacTpaMBaeMBIX (PYHKIMM

1) «%0B» — mepemMeHHas, 3HaYeHMe KOTOPOV 3aBUCHT OT KOHDuryparym. OTobpaxkaercs
CKOH(UIypHpoBaHHOe 3HaueHue, Hanpumep, 20 %.
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CBfI3aHHBIN XJIOP

ITa PYHKLMA pacCUUTHIBAET KOHLIEHTPALIMIO CBA3AHHOTO XJI0pa B cpefie. JTOT pacyer
BKJIFOYAET BEIUMTAHME KOHLIEHTpalm cBOOOAHOT0 xy10pa U3 obIelt KOHLeHTpaLMy Xj1opa.
s storo Tpebyetcsa matumk cBobopHoro ximopa CCS51E u gatumk obuero xnopa CCS53E

Menro/Hacrp/Honomuuren. pyukumun/MaremaTtndeckne ¢pyHkmm/MF1 o 8/Pexum /Xiop

3aBoicKas HaCTPOMKa
BBIKII

OyHKIMSA [0) 41117173 Mudopmarms

Berunciienue BapuaHTBI AxTVBauMsa/neaKTUBalUMA QPYHKLIMN
= BBIKIT
= BKII

CBobOOAHBIN XJIOD

BapuaHTEBI

KaHariel, K KOTOpBIM
MIOZIK/TIOYAETCA NAaTIMK
cBODOMIHOTO XJI0pa

3aBopCcKast HaCTpoyKa

06wyt xy10p

BapuaHTEI

Kanasbl, K KOTOpBIM
[IOAKITIOYAETCA HAaTIMK
obmero xiopa

3aBoicKas HaCTPOMKa

Enusm.

BapuaHTEBI

= mg/l

= g/l

® ppm

* ppb

3aBojicKas HaCTpoMKa
mg/1

Format

BapuaHTBI
u o HHH

w

s ##

" #

3aBopcKast HaCTpoiKa
#HHH

MCHOJ’IB3Y€TCH AJIA oIipefesieHnd 4ymuciia
JAEeCATUYHBIX 3HAKOB.

Xiop

TonpKo yTeHue

Tekyiee pacyeTHOE 3HAYEHME

» Hasnauenne matem.
pyHKIMI

0b630p HacTparBaeMBIX (QYHKLIMI

dopmyna (onumoHaNLEHO, HEOHXOAVM KO aKTMBALH)

C moMo1bio pefakTopa hOpMyJI MOXKHO peanM30oBaTh pacdeT HOBOI'O 3HAYEHUA Ha OCHOBE
HECKOJIbKMX M3MEPeHHBIX 3HaUeHni (He boree Tpex). [I1s1 3TMX Lieteit JOCTYIIeH IUPOKUI
BBIOOD MaTeMaTUUYECKUX Y JIOTUUECKUX (OYIIeBBIX) Oeparmit.

ﬂ [Tporpammuoe obecriedenme Liquiline BKIrOYaeT B cebst MOIIHBI MEXaHU3M

MaTeMaTHMUeCKMX pacyeToB M pefakTop (popMyrl. Pe3ynbTaT 3aBMCUT OT IIPABUIIBHOCTHI
tbopmyriBl, TOSTOMY CIIeLIyeT 3aaBaTh ee CO BCEM TLIATENIBHOCTEO.

CumMBoOI | DKCIUTyaTanms Ty onepanpoB | Tum pesynerara | [Ipumep
+ CroxeHne Uncro Uncro A+2

- BrerunTtanne Uncno Uncio 100-B

* [TepeMHOXKeHWe Uncio Uncro A*C

/ Henenue Uncro Uucro B/100
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CyMBoOI | DKCIUTyaTaLys Tun onepanpoB | Tun pesynerara | [lpumep

" Power Uncio Uncno ANS

2 Bo3sBeznenve B KBampar Uncro Uncno A?

3 Bossenenmue B Kyb Uncrto Uncrio B3

SIN Cunyc Uncro Uncio SIN(A)

COos Kocunyc Uncro Uncro COS(B)

EXP IKCIIOHeHIMANTbHAsA PYHKLUA eX Uncro Uncio EXP(A)

LN HarypasnbHel norapugm Uncrto Uncro LN(B)

LOG [ecsaTnuHbi morapupm Uncro Uncio LOG(A)

MAX Br1b0p MaKcMMaIbHOTO 3HaUeHWS M3 ABYX Uucro Uncmno MAX(A,B)

MIN BbI60p MMHMMAITBHOTO 3HAYEHMS U3 [BYX Uncro Uncio MIN(20,B)

MOD [leneHue ¢ 0OCTaTKOM Uncrto Uncio MOD (10,3)

ABS ABCONIOTHOE 3HaUeHMe Uncro Uncio ABS(C)

NUM [Ipeobpa3zoBanue «byneBo 3HauUeHue > Byneso Uncro NUM(A)
MaTeMaTn4yecKoe 3HaueHue»

= PaBHo Byneso Byneso A=B

<> He paBHO Byneso Byneso A<>B

> Boneire Uncro Byneso B>5,6

< Memnbe Uncio Byneso A<C

OR V3 BIOHKINA Byneso Byneso BORC

AND Konbronkimsa Byneso Byneso A ANDB

XOR Mcxtroyaronias M3 bHOHKINA Byneso Byneso BXORC

NOT OTpuuanne Byneso Byneso NOT A
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Menro/Hacrp/Oononanten. ¢pyuxkumm/Maremarndeckue pyHkiym/MF1 go 8/Pexxum = @opmyrna

dyukms Ompym Uudopmarms

Brerumcnenne BapuaHTBI AKTHBaIMA/feakTUBanmsa QYHKIUU
® BBIKII
= BKIJI

3aBopcKast HaCTpoiKa
BBIKIT

Wctounmk A ... C

BapuaHTBI
Bribop mcTouHMKa

3aBopcKast HaCTpoyKa
Her

V3mep.3HaueHue

BapuaHTEI
B 3aBucumoctt oT
MCTOYHMKA

OTobpakaeTcs Tekylee
U3MepeHHOe 3HaYeHye

B KauecTBe MCTOYHMKA M3MepeHHBIX 3HaUYeHMN
MOXKHO MCIT0JIb30BaTh BCE BXOIBI C TAaTUMKOB,
IOBOMYHBIE Y aHAJIOTOBEIE BXOMEI,
MareMaTMyeckye QYHKIUA, JaTINKN
NIpefie/IbHBIX 3HaUeHWUM, pesle BpeMeH!, CUTHaJIBL
I10J1€BOVI LIVHEI, KOHTPOJUIEPHI ¥ HabOpE!
aHHBIX 71 [IepeKTFoUeHMs I1ara30H0oB
M3MepeHusI.

1. Bribepure 10 TpeX UCTOYHMKOB
M3MepeHHBIX 3HaueHwit (A, Bu C).

2. g KaXporo MCTOYHMKA BEIbepuTe
pacCcUMTHIBAEMOE M3MEPEHHOE 3HAUEHUE.
Y~ KaXppI AOCTYIIHBIA CUTHA — B
3aBUCMMOCTH OT BBIOPaHHOTO
MCTOYHMKA — MOXET OBITH
M3MEepPEHHEIM 3HAaUEHUEM.

Beepnte hopmyny.

4.  3amycTuTe pacyer.
= Ha gucnnee nosaBATCA TeKylme
u3MepeHHBle 3HaueHna A, Bu Cu
pesyrbTaT pacJyera I10 3afaHHOM
opmyre.

dopmyra

TekcT, BBeZIEHHBIN
I10JIb30BaTEJIEM

Tabmua > 121

E] BBopuTe 351eMeHThl B TOYHOCTU TaK, Kak
OHY IIPMBEMEHEI B OIVCAHMM (B BEPXHEM
peructpe). [Tpoberser 1o u mocite
MaTeMaTUUeCKMX CMMBOJIOB He
yunteiBaroTcA. ObpalaiTe BHMMaHue Ha
IIPMOPUTET OII€PaTOPOB — TaK,
NepeMHOXXeHye 1 ielleHye MMEeroT
IIPMOPUTET Haf, CJIOXKEHUEM U
BbIYMTaHMeM. [Ipy HeobxomMMoCTH
UCTIONB3YITe CKOOKM.

En.u3mep.pesynbraTa

TeKcT, BBeIeHHBIN
I10JIb30BaTEJIEM

MOXXHO YKa3aThb eIVHMIY M3MEPEHMS
pacyeTHOro 3HaueHus (HeobA3aTEeNbHO).

®opmar pesynbraTa

BapuaHTEBI
" #

s ##

u o HE

w o HHH

[

3aBoCcKast HACTpoyKa
#.4#

BbIﬁepV[Te KOJIMYeCTBO OeCATUYHBIX 3HAKOB.

Uncrio pesynbrara

TornbKo uTeHME

TeKyLuee pacueTHOE 3HaUYeHUe

» HasHauenne maTem.

pyHKIMI

0630p HacTpanBaeMBIX QYHKLMI

Endress+Hauser
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[IpyMep: 2-TOUEUHBIN PETYIISTOP COZEpKaHMs XJI0pa C MOHUTOPMHIOM 06 BEMHOr0
pacxopa

[To curHany c peeHoOro BEIXOAa aKTMBUPYETCA AO3UPYIOLIMI HACOC. ITOT HACOC AOJDKEH
BKJIIOYATBCA TOIa, KOrAa COBINAAAIOT 3 CIeyFOIMX YCIOBUAL:

= (1) MiMmeeTcs IIOTOK

s (2) ObBeMHBIV pacxof IIpeBhIaeT ONpeielIeHHOe 3aJJaHHOe 3HAaYeHNME

= (3) KoHueHTpanms xyiopa yrana HyKe OIpeieJIeHHOT0 33JaHHOT0 3HaUeHMsA

1. TloparnTe ABOVYHEBIN BXOJHOM CUTHAJI, IOCTYIIAFOIMI OT TOUEUHOI'0 laT4MKa
npepenpHoro ypoBHA INS apmatyper CCA250, Ha 610k DIO.

2. llomanTe cuMrHaJ aHaJIOTOBOT'O BXOZA OT U3MEepUTeJIsi 00 beMHOTO pacxofia Ha 6ok Al
[NopgkIrounTe OaTUMK XJIopa.

4.  CKOH(MIYpUpPYITe MaTeMaTHUuecKyo pyHKImio ®opmyna: McTouHMK A = BOMUHBIN
Bxop DIO, Uctounuk B = texkyumit Bxop Al, Uctounnk C = Bxop [e3nHpeKys.
t~ Qopmyna:
A AND (B >3) AND (C<0,9)
(rme 3 - H¥DKHee MpefieNTbHOe 3HaUeHMe 06beMHOT0 pacxona, 0,9 — HwkHee
TIpefieNTbHOEe 3HaUYeHMe KOHIIeHTpalu XJ10pa)

5. CKOHUIYpMpYITe peJIeHbIN BBIXOZ, C IPMMeHEeHNeM MaTeMaTUIeCKOM YHKIMMU
dopmyra 1 oJicoeAMHNTE NO3UPYIOLIMI HacoC K COOTBETCTBYIOLEMY peTle.

Hacoc byzeT BK/TIOUaThCSA TP COBIIAAEHMM BCEX TPeX YCUIOBMIL. ECiu ofHO U3 yCI10BMi
MepecTaHeT BBIMOJTHATHCS, HACOC BBIKITFOUUTCA.

(i) BmecTo TOTO UTObOHI IIEpefaBaTh PE3YJIbTAT pacyera 1o POpMyIie HEIoCpeACTBEHHO Ha
persie, MOXXHO BKJIFOUMTb MEXIY HMMM NAaTUMK IIpelesTbHOr0 3HAaYeHMSA YPOBHA 71T
ocrabeHNMs1 BBIXOOHOTO CMIHAJIa 3a CUeT 3aJIePXKKM aKTMBALIMY U IeaKTUBALIMK.

[Ipumep: yIpaBiieHNE Ha OCHOBE Harpy3Ku

Harpyska - T.e. mpon3BeneHMe KOHIIEHTpaLuum 1 06 beMHOT0 pacxona — Heobxommma,
HaIpMMep, 11 JO3MPOBAHMSA OCaIUTENIEN.

1. TlomaviTe BXOOHOM cuMTrHaII aHaim3atopa gocdartoB Ha briok Al
2. [TlofaitTe curHa aHaJIOrOBOIO BXOAA OT M3MepuTesid 06 beMHOro pacxona Ha bmok Al.

3. CKOH(UIYpMpYITe MaTeMaTn4ecKyto GpyHKIMI0 Popmyra: UcTOUHMK A = BXOIHOM
curHan cofiepxxaums doccatos 1 Mcrounnk B = BxomHOM curHan o6beMHOT0
pacxopa.

L~ Qopmyna:
A*B*x
(rme X — KO3 PUIMEHT TTPOTIOPLMOHANIBEHOCTH, 3aBUCSIIMIA OT 0bacTu
[IpMMeHeHwMs)

4. BribepuTe 3Ty (hOpMyIy B KAUeCTBe UCTOYHMKA 3HAUEHWI, HATIPUMEP, [JIs1 TOKOBOT'O
BBIXOZIa WIX MOZYTUPOBAHHOTO IBOMUHOIO BBIXOAA.

5. TlogxirounTe KiamaH WiIx Hacoc.

10.6.6 IlepexmroueHne AuanasoHOB U3MEpPEHMS

KoHgurypaums nepexitoueHus auana3oHa nameperns (MRS) Bitrouaet B cebs
CJlefyroLye ONLyM AJ1A KaXKOOoro U3 YeTbIpeX COCTOSHMI ABOMYHEBIX BXOZ0B:

= Pabounit pexxum (ITPOBOOVIMOCTE WITU KOHIIEHTpaIs)

= Tabmuiia KOHLIEHTpaLun

= KoMneHcauyms TeMIlepaTypbl

= [Inana3oH M3MeHeHMs TOKOBOI'O BBIXOZa

= [[nana3oH faTuMKa [Ipefle/IbHOI0 YPOBHA

Komnnexr MRS HasHaueH KaHa/ly ¥ akTvBMpoBaH. KoHdburypanyma anana3oHa M3MepeHus,
BbIOpaHHad 10 IBOMYHEBIM BX0[aM, IIPMMeHAeTCs Tellepb BMECTO CTaHAAPTHOM
KOH(pUrypaumy CBA3aHHOIO KaHasla faTuMKa. 711 TOKOBBIX BBIXOZIOB U IaTYMKOB
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IIpefieNIbHOT0 YPOBHA, KOHTponupyeMerx MRS, nomkHa 6bITh cBsA3b ¢ Habopom MRS, a He ¢
KaHaJIOM M3MepeHUs.

ToKoBBIe BEIXOZIBI M ITATUMKY IIpeJIeJIbHOT0 YPOBHSA MOTYT OBITE cBsi3aHbl ¢ Habopom MRS.
Stot Habop MRS npefiocraBnAeT M3MepeHHOE 3HaueHMe 1 COOTBETCTBYIOLIYIO
IepeHacTpOVIKY uarna3oHa (TOKOBbIe BEIXOJIBI) MITM AMATIA30H I MOHUTOPHMHTA
IIpeieIbHOTO 3HAYeHUs (HaTUMKy IpefieIbHOTO YPOBHS).

JaTuyK IpeniesIbHOr0 YPOBHA, IONKIFOUEHHEBIN K Habopy MRS, Bcerzia UCIonb3yeT pexxum
ITpoB.Ha BeIXOZ, 3a NIpef.Auanas.. CllefoBaTe/IbHO, OH NIePEKII0YaeTCs, el 3HaUeHe
HaXOAMTCsA BHe 3a[JaHHOTO [1ana3oHa.

Ecm TOKOBBIN BBEIXO[ MM AATUMK IIPeIeJIbHOI0 YPOBHA IOAKIII0UeH K Habopy MRS,
IIMaria3oH M3MeHeHMs, i1arla30H MOHUTOPMHTA M PeXMM JlaTuMKa IIpefle/IbHOTO YPOBHSA
bosblile HEBO3MOXKHO 33/1aTh BPYUHYH0. CllefjoBaTeNbHO, 3TU OILIMM CKPBITHL B MEHIO
(TOKOBBIE BBIXOZBI M MATUMK IIPELIeJIbHOTO YPOBHS).

IIpumep npozpammet: ouucmxa CIP Ha nugosaperHOM 3ag800e

IInBo Bogna Ilenous Kuonora
Bunaps. Bxop 1 0 0 1 1
BunapH. Bxop 1 0 1 0 1
[nar. [nar. [war. [war.
n3mepenns 00 | uamepenus 01 | uamepenns 10 | n3mepenns 11
Pexxnm paboThr [TpoBogymocts | [TposoammocTs | Konnenrtpany | KonueHTpaum
A A
Tabn. koHII. - - NaOH 0..15% | [Tonb3.
Tabmmua 1
KommneHcanmsa [Monp3. JIVH. - -
Tabmmua 1
ToK.BBIXO[,
HiokH.3Hau.Inam-a 1,00 MCm/cm | 0,1 mCMm/cm 0,50 % 0,50 %
3Hay.BepxH.Ipex,. 3,00 MCm/cm | 0,8 MCMm/cm 5,00 % 1,50 %
[Npen. mepexr.
HiokH.3Hau.IMnamn-a 2,3 mCm/cm 0,5 mCm/cm 2,00 % 1,30 %
3Hau.BepxH.Ipeq,. 2,5 mCm/cm 0,7 mCm/cm 2,10 % 1,40 %
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Memnro/Hacrp/OononauTten. ¢pyHKuym/[Iuarn. sHa4. JIs IepeKL.

OyHKIMs Ompym Undo
» MRSHacr 1 ...2 ITpu BBoZie 060MX KOOB aKTMBALIMM JOCTYITHEI
JIBa He3aBMUCUMMBIX KOMIUIEKTa ITapaMeTpOB [JIf
MepeKII0UeHNs iyana3oHa U3MepeHusl.
I[TopmeH!o 17151 000X KOMIUIEKTOB OMHAKOBBL.
MRS Be16op Vcnonb3yeTcs A7 BKIIFOUeHWA/ BEIKITFOYEHNSA
® BBIKII byHKIYM
= BKI
3aBo/CKIe HACTPOMKN
BBIKJI
Jatumk Be16op 9Ty OYHKLMIO MOXKHO UCIIOJIb30BaTh TOJBKO 1A
= Her JIaTYMKOB IIPOBOAMMOCTY.

= [JogK/TFOYeHHbIe
TaTUMKM ITPOBOAMMOCTH

3aBofCK1e HaCTPOMKM
Her

Bunaph. Bxox 1 ... 2

Be16op

= Hetr

= [IBOMYHBIE BXOIBI

= CyrHassl 1M poBoOM
IIVHBI

® JlaT4MKy IpefieIbHOTO
YPOBHA

3aBo/CK1e HaCTPOMKN
Her

VICTOYHMK CUTHaJIA IepeKIFoUeHNs B KaXXI0M
CJIydae MOXXHO BbIbpaTh And Bxofa 1 u 2

» [uar. n3mepenns 00 ...

11

Bribepute MRS; BO3SMOXHO MaKCMMyM 4.
[TopMeH!o MIeHTUYHEI M TI03TOMY OTODpaXkaroTcs
TOJIBKO OfIMH pa3.

Pexxum paboTsl

Beibop

= [IpoBOOMMOCTB
= KoHIeHTpauma
= PTB

= CONIpOTHBIL.

3aBo/iCK1e HACTPOMKN

BrI60p 3aBMCHT OT UCIIOIB3yEMOT0 JaTUMKA!
s VIHOYKTUBHBIV JaTUMK M KOHAYKTMBHBINA
YeThIpeXKOHTaKTHBIM AaTuMK
= [IpoBOOMMOCTB
= KoHIeHTparms
= PTB
s KOHAYKTVBHBI JaTUMK

[TpoBogMMOCTD
= [IpoBOOMMOCTB
= COmpoTMBIL.
= PTB
Tabs. KoHII. Br16op CoxpaHeHHEBIe Ha 3aBojie TabIuIbl

Pesxcnm paboTst = = NaOH 0..15% KOHIIeHTpalMu:
KoHmeHTpamus = NaOH 25..50% = NaOH:0...15%,0... 100°C (32 ... 212 °F)
= HCl0..20% = NaOH: 25 ...50%, 2 ...80°C (36 ... 176 °F)
= HNO3 0..24% = HC:0...20%, 0 ... 65°C (32 ... 149 °F)
= HNO3 24..30% = HNO3:0...25%, 2 ..80°C (36 ... 176 °F)
= H2S04 0.5..27% = H2S04:0...28%,0..100°C (32 ... 212 °F)
= H2S04 93..99% = H2S04: 40 ...80%, 0 ... 100°C (32 ... 212 °F)
= H3PO4 0..40% = H2S04:93 ... 100%, 0 ... 100°C (32 ... 212 °F)
= NaCl 0..26% = H3P04:0 ... 40%, 2 ...80°C (36 ... 176 °F)
® [lomp3. Tabmmma 1 ... 4 = NaCl:0... 26%, 2 ...80°C (36 ... 176 °F)
3aBofCK1e HACTPOMKM
NaOH 0..15%
Komnencarms Be16op CyIecTBYIOT pas3fMUHble METOLIbl KOMIIEH ALK
Pesxum paboTe! = = Her TeMIIepaTypHOM 3aBUCMMOCTH. YUMUTBIBAS
TpoBopmocTs = JIMH. 0C0bEHHOCTH IPOLIecca, OIPeNeNTe BUL
= NaCl KOMITeHCallMy, KOTOPEBIM HeobxXoIMmo
= Bopa ISO7888 (20°C) MCII0Jb30BaTh. TakKe MOXXHO BbIOpATh BapMaHT
= Bopma ISO7888 (25°C) Her 1111 M3MepeHys HEKOMITEHCMPOBAaHHOMU

= CUB o NaCl
= CUB o HCI
= [lonp3. Tabrmma 1 ... 4

3aBoJICK1e HaCTPOMKH
JIMH.

3JIEKTPOIIPOBOHOCTH.

Endress+Hauser



Liquiline CM442R/CM444R/CM448R OKCIUTyaTaums

Memnro/Hactp/JonomanTten. ¢pyHxkuym/[Iuarn. 3Ha4. It IepeKl.

dyukms Ompym Hudo

» TOK.BBIXOL

Epn.msm.mmx.npen. | B 3aBucumoctyt oT Pexxum | TonbKo 3anpaluyBaeMble eqyHMIEL Pexxm
pabortsr pabotsl = [IpoBogyMocTs . [Ipyrye eqyHUIEI
IIpe[IBapUTEeNIbHO 3a/laHbl ¥ He MOTYT DBITh
U3MEHEHHI.
Ep.13M.Bep.mipey. = [IpoBOAMMOCTB
S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
3Hau.BepXxH.IIpef,. = KoHIleHTpaums

%
= PTB

ppm
= CONpOTHBIL.

Qcm

Hwxa.3Ha4.IMar-
a

P Ipen. mepext.

Envsm.mk.apen. | B 3aBucumocty ot Pexxum | TonbKo 3anpaiivBaeMble eqMHNULIBL Pexnm
paboTer pabots! = [IpoBogyMocCTs . [Ipyrite eqyHUIIBI
IIpeABapUTEIIBHO 3a[1aHBl M HE MOTYT OBITH
U3MEHEHEI.
Ep.u3m.Bep.1pen. * Ilposommocts
S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
3Ha‘{.BerH.Hp6H. ] KOHI.LEHTpaLU/IH

%
= PTB

ppm
= CompoTHBIL.

Qcm

HyokH.3HaU. omarm-
a

10.6.7 [OuarHoctuueckue b1oku
3):[6Cb MOX>XHO HaCTpOUTH MaKCMMYM IO 8 VHIOVBUOYAJIBHBIX OIMAaTHOCTUYECKUX COO6LLIEHVIIZ.

[yarHocTMUeCcKMII MOAYJIb MMeeT CIeIyIolIMe CBOMCTBA:

# /CTOYHMK TIUTaHWUS MOXKHO CKOH(DUIYPUPOBATh KaK IBOMUHEINM BBIXO] (perie, M poBoHf
BBIXO[I).

® MO>XHO BBIOpaTB, LOJDKHO JIM IMAarHOCTMUECKOe coobIIeHre BEIBOAUTCS Ha BEpXHEM MU
HIWKHEM YPOBHE.

# BEI CaMOCTOATENTBHO IPMHUMAETE pellleHMe, KaKasi KaTeropus ommbky (kiacc Namur)
IIOJDKHA OBITH TPMCBOEHA COODIEHNTO.

= MO>XHO 3a0aTh COOCTBEHHBINM TEKCT, BRIBOAMMBINA B KAUECTBE TEKCTa OMarHOCTUUECKOTO
coobureHus.

Kpome Toro, MOXXHO OTKJTEOUMUTE 3aBOZCKOM KOZ HEUCITPABHOCTH [T AAaTUMKOB

MIPEAeNTbHOTO YPOBHSA. 3TO MO3BOJISAET:

® /{crionp30BaTh JAaTUMK MIPeMIeIbHOTO YPOBHA Ha YMCTO (DYHKIMOHAIIBHOM OCHOBE (He3
coobuieH)

» HacTpamBaTh TEKCTBI COOOIIEHWI I71sT IPUITOXKEHUS

® YTIpaB/IATb OIMAarHOCTMYECKMMM MOIYIISIMM HEITOCPEACTBEHHO 10 HM(POBOMY CUTHAITY
WIM Yepe3 BBIXO[I TaTUMKa MPeAeSIbHOTO YPOBHSA (ITO3BOJISIET, HATPUMED, UCIIOIB30BATh
3a[IePXKKY aKTMBALIMN/ IeaKTUBALIVN).
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Memnro/Hacrp/OononauTten. ¢pyHKuym/ [InarHocTMy. MOAYIb

OyHKIms Ompym Hudopmanys
p [unarsoct.momyse 1 (961) ...
8(968)
VCTOYUH. IaHHBIX BapuanTel OrpefiernieHne BXOLA, UCIIOIB3YEMOTO B KAYECTBE
= Her MCTOYHMKA JaHHBIX IS IMarHOCTMYECKOTO

s CyUrHaJIbl I0JIeBO
IIMHBI

s [[BOMYHBIE BXOMbI

® JlaTuMK NpefiesIbHOro
YPOBHA

coobreHus.

3aBojicKas HaCTpOMKa
Her
M3mep.3HaueHne BapuanTe! YKa)xute 3HaUeHMe ¥3MepsAeMON BeJIMIMHBI,
B 3aBucumoctyt oT MHMLMMPYIOLIee NMarHOCTUYecKoe coobIeHme.
napameTpa MOXHO MCII0/b30BaTh pa3JIMUHbIe 3HAYEeHUA

NcTouH.maHHBIX

3aBo/cKast HACTpOMKa
Her

V3MepAEeMBIX BEJIMUMH B 3aBUCUMMOCTH OT
MCTOYHMKA OAHHBIX. =

Hwus.akTmB. BapuaHTBI BKII: BEIXO[IHOE 3HaueHye paBHO MHBEPCHOMY
® BBHIKIT BBIXO[JHOMY 3HAUYEHMIO.
= BKJI
3aBoicKast HACTpOMKa
BKJT
Kop.Tekcr TeKcT, BBeIIEHHBIN [IpucBoO¥TE IMArHOCTUUYECKOMY COODIIEHNMIO MMS.

I10JIb30BaTeJIEM

P I[IpocMoTp Ha3HAUEHMUA
JIMarHoCTUYECKUX MOAYIIeN

0630p MCIIOTB3yeMBIX IMarHOCTUYECKMX
MOJAYJIeN.
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11 Kamubposka

= [laTunKy ¢ NOAAep>KKOM IIpoToKosna Memosens IoABepraroTcs KanmbpoBKe Ha 3aBOJIe.

= [Jonb30BaTento CeflyeT oNpenenunTh, TpebyroT 1 paboune yCIoByA Ipolecca
BBINOJIHEHNSA KaJIMOPOBKYM IIpY IIEPBOM BBOZIE B 3KCIUTyaTallUIo.

= Bo MHOIMX CTaHAAPTHEIX 06J1aCTAX IpUMeHEeHWs NONOIHNUTeNIbHAA KalnnbpoBKa He
Tpebyercs.

» KanmbpoBKy IaTUMKOB CJjlefiyeT BBIIOIHATD C pa3yMHOM [1epMOAUUHOCTBIO B
3aBMCHMMOCTH OT YCIIOBMM TEXHOJIOTMUECKOTO TIpoliecca.

PykoBopcTBo 1o skcrutyataumy "Memosens', BAO1245C
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12 IInarHocTuKa 1 ycTpaHeHue HeUCIIpaBHOCTeN

12.1 YcrpaHeHue HeucrnpaBHOCTeM 0b1Iero xapakrepa

[TpeobpasoBarens obecneurBaeT HelIpePEIBHEIV KOHTPOJIb Hafl BBIIIOITHEHNEM
COBCTBEHHBIX (DYHKIWIA

[Ipy MOsIBIIEHUM IUArHOCTUYECKOTO COODIIEHMS Ha IUCIITIee TIOTIEPEMEHHO 0TOOpaXKaeTCs
IOVarHOCTUUECKOEe COODIIEHME M 3HAUEHME M3MEPSIEMOM BEJTUUMHEL B PEXUME U3MEPEHNS.

V3MeHeHMe IIBeTa IIOMICBETKM OUCIUIes Ha KPACHBI CBUIIETEIIBCTBYET O MOSBIIEHUN
IMarHocTuyeckoro coobinenusi 0b oummbke kateropum .

12.1.1 TIloucke u ycTpaHeHMM HEUCIIPABHOCTEN

Ha mumcrineit mim mocpenicTBOM M POBOY IIMHBI BEIBOOUTCS OMArHOCTUYECKOe coobiieHne
0 TOM, UTO M3MepeHHbIe 3HAUEHMST He[JOCTOBEPHBI MIIM MTPOM30IIIeNT COOM.

1. TIpocmoTpuTe noppobHyO MHPOPMAIMIO IMarHOCTMUECKOTro cOODIeHNs: B MEHIO
«[lMarHoCTUKa».
Y~ BBbINONIHNTE YKa3aHHBIE MHCTPYKLUM AJIA YCTpaHeHUsA IpobieMel.

2. Ecmm aTo He MOMOXKeT: HalZiuTe JaHHOe AMarHoCTUYecKoe cooblieHNe B paszesie
«0b630p IMarHocTMYecKoy MHPOPMALIMM» B HACTOSIIIEM PYKOBOZICTBE I10

SKCIUTyaTauuu. [171d omcKa UCIoIb3yiTe HoMep coobitenusi. CMMBOJIIEL,

obo3Havaromme kareroputo ommbry 1o crangapTy NAMUR, MOXXHO IPOTTyCTUTE.

> BEINONHNUTE MHCTPYKLIMM 110 TIOUCKY U YCTPAHEHUEO HEUCIIPABHOCTEMN,
TIpMBeZIeHHBIE B IOCJIEHEM CTOJIbIIe Tabmui] ¢ omMcaHyeM OMMOOK.

3. Eom u3MepeHHBIE 3HAUEHMS HE[IOCTOBEPHBI, HEUCIIPABEH JIOKATbHBINA AMUCIIIEN MITH
BO3HMKIIM JIpyTMe NIpobrieMsl, BEITIOJTHMTE ITOMCK B pasperne «Ommbku mporecca bes
BBIAYM coobmeHMi» (- PykoBomcTBO Mo 3KcIutyatammm st Memosens, BA01245C)
wm «OumbKy, cBA3aHHBIE ¢ Tpubopom» ( (- 134)).

= BhInonHUTE PeEKOMeHAOyeMbIE MEDOIIPUATHUA.

4. Eom ucripaBuTh OIIMOKY CaMOCTOATEIBHO He yAaeTcs1, 0bpaTuTeck B OTHEN CepBuUCa,
yKa3aB HOMED OMMOKN.

12.1.2 TexHonornueckne ommbku be3 perucrpauym coobueHnn
PykoBopcTBo 110 3KcrutyaTauyu "Memosens', BA01245C

12.1.3 Ommbku, cBsI3aHHBIE c IpubopoMm

HencnipasHoCTBR BosmorxHas npuunHa | TecTupoBaHue /Wiy MepEI IO YCTPaHEHUIO
[ucnnent He roput OtcyTCcTBYeT ceTeBOe » [IpoBepbTe, IOAAETCA JIM CETEBOE
(TOJIBKO C IOIIONTHUTENIbHBIM HaInpshKeHue HaIpsDKeHue.
ICIUIeem)
Paspem mucries » IIpoBepsrTe. [Io/pKHO OBITE B pasbeMe RJ45
MOJIK/II0YEH HEBEPHO ba3oBoro Mopys.
Heucnpasen basosbnt | »  3ameHuTe 6a30BBI MOLYIIb.
MOAYIIb
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HencnpaBnocTh Bosmoxxnas npuunHa | TectmpoBaHMe M/ MepEI 110 YCTPaHEHUIO
3HaueHus oTobpaXkarTCa Ha Monyrne nopxIItoueH » [IpoBepbTe MOLyNYU U NOAKITFOUEHME
IMCITIee, ONHAKO! HETIPaBWIBHO IIPOBOIKM.
= orobpakaeMble 3HaUEHMA He H B 6
MEHAIOTCH /W e;:[or[ycmngble »  Brixtrounre npubop M BKITFOUUTE €T0 CHOBA.
® 3KCIUTyaTMpOBaTh Ipnbop YCIIOBA PabOTH!
HEBO3MOXHO CMCTEME
HenpasponopobHele 3HaUEHNS HencnipaBHOCTB » (CHauasa BBITIOJIHNUTE UCIIBITAaHNUA 1
M3MepsSeMO BEJIMUMHEL BXOZIOB M3MepPEeHMA COTTIacCHO ONMCAHMIO,
NIpMBeZIeHHOMY B pasfiernie
«TexHOIOrMYECKMe OIMOKM».
[IpoBepKa M3MepUTENTBHOTO BXOZa
» [lonmwmrounte Ko Bxony nmpubop Memocheck
Sim CYPO3D u npoBepbTe € ero MOMOIIBI0
(PYHKLMOHMPOBaHME 3TOTO BXOAA.
TOKOBBI BEIXOJI, HEBEpHOE HegepHas » [IpoBeanTe TecTMpOBaHME PV OMOLIM
3Ha4YeHNME TOKa perympoBKa BCTPOEHHOM (DYHKIMM MOJIeIMPOBaHNA TOKA,
C MIOAKITFOUMB MWIUTMaMIIepMeTp
JIMLIKOM BETMKa HETOCPe/ICTBEHHO K TOKOBOMY BBIXO[IY.
Harpyska
HIyHT/KOPOTKOE
3aMBIKaHMe Ha 3eMI0
B TOKOBOM TIeTIIe
OTCyTCTBYET CUTHaI Ha TOKOBOM Heucnpasen basoBeit | »  [IpoBemure TeCTMpOBaHME MY IOMOIIM
BBIXOJIE MOZYJIb BCTPOEHHOM (QYHKIMM MOZIeIMPOBaHNSA TOKA,
TIOAKITFOUMB MWUTMaMIIepMeTp
HETOoCPe/ICTBEHHO K TOKOBOMY BBIXO[IY.

12.2 uarHoctMyeckas MHGpopMausa Ha JIOKaJIbHOM
aucruiee (OMUMOHAJIBHO)

Ha gucnet BEIBOOATCA caMble aKTyaslbHbIe AMarHOCTUUeCKMe CODOBITHSA; BMECTE C KaXKIbIM
M3 HUX 0TODpaXkaeTcsi ero KaTeropms cTaryca, KO HEMCIIPABHOCTM M KpPaTKOe OIMCaHMe.
[y TpocMoTpa HOTIOJIHUTENIBHOM MH(POPMAalMK U IIOSICHEHWM 110 MepaM ycTpaHeHus
npobJieMbl HOXXKMUTe KHOIIKY HaBUTaLIMN.

12.3 IIpocmoTp mMarHocTM4eckoy MHGopMammu yepes
Beb-bpaysep

Uepes Beb-cepBep MOXHO MOJIYYMTH TAKYO XKe IMAarHOCTUYECKYH0 MH(OPMAaLIME, KOTOpast
0TODpaXKaeTCsl Ha JIOKAJIbHOM JMCIUIEE.

12.4 IIlpocMOTp AMArHOCTMYECKON MHPOpMALUU
II0CpPeACTBOM M pOBOI IUMHBI

[lepenmaroTca AMarHoCTMUecKMe cOOBITUSA, CUTHAJIBI COCTOSIHMA M pyrasd MHOpMalus B
3aBMCHMMOCTH OT OIIpefieJIEHMM U TEXHUUYECKMX BO3MOXKHOCTEN COOTBETCTBYIOIIMX CUCTEM
1M POBOM Ilepefiauy JaHHBIX.

12.5 Apanranmsa guarHocTuueckom MHGopManmn

12.5.1 Kiaccndukanms guarHocTMyecKnx coobmennin

B mento DIAG/Cncok AyarHocT. rpefiocTabjieHa nofpobHasa MHQOpMaIysa 0 TEKYIIUX
oTobpakaeMEIX [MAarHOCTUYECKMX COODIIeHMSAX.
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B cootBetcTBUM cO crienmdmkanmert NAMUR NE 107 ouarsoctyeckue coobiieHnst
XapaKTepU3yIOTCA CIIeAyOMMMHY ITapaMeTpaMu:
= Homep coobiienns
= Kareropus oumbku (6ykBa mepen HOMEPOM COODIIEHNS):
= F - (Cbort) obHapy»KeHa HEUCTIPABHOCTD
3HaueHMe U3MePseMON BeIMUMHEI Ha 33f1e/iICTBOBaHHOM KaHarle bosee He AABNAETCA
mocroBepHBIM. [IpyunHa c60s1 HaxoAUTCA B TOUKe M3MepeHUs. Bce mogKitoueHHbIE
KOHTPOJUIEPHI [OJDKHEI OBITE [TepeBefleHbl B PYUYHOM PEXUM.
= C - (OyHKUMOHAIBHAS TPOBEPKA), (OIIMOOK HET)
OcymectBnsercs obomyxmBanye npmbopa. loxXouTecb 0KOHYaHMA ONlepalin.
= S - (He cooTBeTCTBYET crienMduKalmy), TOUKa M3MepPEHMS BhIIIIA 33 MTPeesTbl
crenyuKaLym
IKcruTyaTauma npubopa npopomkaeTcd. OgHAKO B 3TOM CJTyyae eCTb PUCK YBeJIMYEHUSA
M3HOCA, COKpallleHMA CPOKa CITY>KOBI ¥ YMeHbIIeHMUA TOUHOCTM M3MepeHus. [IpuunHa
npobsieMbl HaXOOUTCA 3a IpefeflaMy TOUKU M3MepeHUs.
s M - «Tpebyetcsa TexHndeckoe obcmyxmBaHme» Mepel JOIDKHEI OBITb IPMHATEL KaK
MOXHO CKOpee.
PesyneTaTel M3MepeHUA MTO-TIpeXXHEMY ABJIAIOTCA TOYHBIMM. be3oTiaraTenbHble MepPEI
He TpebytroTca. OgHAKO CBOEBpPEMEHHOE BEITIOJIHEHME 0OCITY>KMBaHMSA [Ipef0TBPaTUT
BO3MOXXHBIV CO0V1 B IIepCIIEKTHMBE.
® TekcT coobieHns

[Ipn obpareHmy B 0TAeN 00CITyKMBaHKA YKa3bIBalTe TOJIBKO HOMep coobmenus. Ecm
TI0JIb30BATEJIb CAMOCTOATEIPHO M3MEHWIT COOTBETCTBME OMIMOOK M KaTETOpyMi OLIMOOK,
OTAesI ObCTy>KMBaHMA He CMOXKET MCII0JIb30BaTh 3Ty MH(OPMALMIO.

12.5.2 ApanTanmsa peakumy Ha AUarHocTuyeckoe cobbitue

Kaxxmomy mmMarHoCTMyeckoMy COODIIEHMIO Ha 3aBoie TIPUCBaMBAETCs OIIpeesieHHas
KaTeropusi olumbKu. [I0CKOITBKY B KOHKPETHOM 00J1acTVt IPUMEHEHUS MOXKeT
notpeboBaThCsA Ipyrasd KOHPUIypauums, IIpeaycMOTPeHa BO3MOXXHOCTb HACTPOMKHU
KaTeropui ommMbOK M TOTO BO3AEMCTBUs, KOTOPOEe OHYM OKa3bIBAKOT Ha TOUKY M3MEpeHMs.
Kpowme Toro, imroboe anarHoctmdeckoe coobiieHye MOXHO JeaKTUBUPOBATh.

IIpumep

Iuarnoctnueckoe coobienye: 531 2KpyHai 3amonHeHBBIBOAUTCA Ha AUCITIEN.
Heobxomymo n3MeHUTE 3TO coobIeHne, Harpumep, YTobsl onmMbKa He BEIBOAWITIACh Ha
OVCIUIEN.

1. Menro/Hactp/0bmme HacTpoikn/Pacmyp. HacTpoyku/HacTpoitku auarHocTuku/
XapakrT.nyuarH. .

2. Bbl6epVITe Tpe6yeM0e AONAarHOCTUYECKOE coo6u.1eHme Y HAOXXMMTE KHOIIKY HaBUT'allUN.

3. Ilpumure pemenne:
(a) DeakTmBMpOBaTh coobiienye? (CooblieHMe AUArHOCT. = BBIKII)
(b) MamennTb Kateropmro ommbku? (CUrHaI cTaTyc)
(c) BeimaBath TOK ommmbku? (TOK MOBpexaeHnsI = BKII)
(d) Heobxommmo 3amyctuth mporpaMmy ouncTku? (IIporpamMmma o4mcTKH)

4. Tlpmmep. Bl neakTnBupyeTe coobileHne.

= 3Sro coobuieHme bonblie He oTobpaxkaeTcs. B meHro DIAG nosiBrsieTcs coobieHne
IIpouwn.coobienne.

HocTynHbIe NnapamMeTpBl HACTPOMKKA

Crcok oTobpakaeMbIX AMArHOCTMYECKMX COODIeHNI 3aBUCUT OT BBIOpaHHOTO IyTH. Bee
coob1IeHMA MOXKHO pasfenTb Ha coobuieHns, crieluuUyHble s Ipubopos, 1
coobieHys, 3aBUCAIIME OT ITOAKITFOUEHHOI0 TaTYMKa.
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[IMarHoCcTVKa M yCTpaHeHye HeMUCIIPaBHOCTe

Memnro/Hactp/3anycrure oneparyio ../Pacump. Hacrpoyikn/HacTpoiiku puarHoctukm/XapakT.AyarH.

OyHKIM

Onumn

Uudopmarms

CIIMCOK IMarHOCTUYECKUX
coobreHnn

» Bribepute coobuieHne, KOTopoe HeOOXOOMMO
MU3MEHWUTb.

TonmbKo mocsie 3TOr0 MOXKHO 3a/laBaTh
TTapaMeTphI HaCTpOI;IKVI IJ11 3TOTO COObLIeHNS.

Kop mmars.

TornbKo uTeHME

InarH. coobieHue

Br16op
= BEIKIT
= BKII

3aBOICK1e HaCTPOMKNU
B 3aBucnmocty ot

B sTom TMIYHKTE MOX>XHO aKTMBMPOBATb UIN
AeaKTUBMPOBATb AMATHOCTUYECKOEe COO6H.I€HI/I€.

Ilon meaKTyBaLMel I0fjpa3syMeBaeTCs:
= OtcyTcTBMe coobuieHmit 06 ommbKax B pexmme
M3MepeHys

Kop omars. = OTCyTCTBME TOKa OIIMOKYM Ha TOKOBOM BBIXOZIE
Tox nmoBpexnenus Beibop Onpegiente, He0bXOOMMO JIM IIOAABATE TOK

® BEIKII ommMbKM Ha TOKOBEIM BBIXOJ] IIPY aKTMBALMM

= BKII (byHKIMM 0TObpaXKeHMsI IYarHoCTUUECKMX

3aBoACKMe HACTPOMKHA
B 3aBucumocT oT

coobIIeHMI.
B ciiyuae BO3HMKHOBEHMS 001X OMIMOOK
nipmbopa TOK OIMOKM BEIBOOUTCS Ha BCe

Kop mmarH.
TOKOBBIe BEIXOABL. EC/M BO3HMKAIOT OIMOKY,
crienMMYHBIEe 19 KOHKPETHBIX KaHaJIOB, TOK
oImbKyM BBIIAETCSA TOJIBKO Ha 3a71e/iCTBOBAaHHBIN
TOKOBBI/ BBIXO[.
Curnar craTyc Br16op Coob1leHns pa3fensaoTcs Ha HeCKOJIbKO

= Tex.0bcmyx. (M)

Bue crietmdukanus (S)

L
s Oynki.npoepka (C)
= Hewcrp. (F)
3aBoACKMe HACTPOMKHA
B 3aBMCHMOCTH OT

KaTeropui ommboK B COOTBETCTBUM C
pexomenparmert NAMUR NE 107.
Omnpepenure, HEOOXOOMMO JIM U3MEHNUTD
Ha3HauYeHMe CUTHaJIa COCTOSTHUSA IS JaHHOM
obracTvt npMMeHeHMA.

Kopn mmars.
[InarH. BBIXO[. Beibop JTa (PyHKIMA UCIONb3yeTcs A1 Bblbopa BEIXOLa,
= Her KOTOpPOMY HeObXOIVMO IIPMCBOUTD

= [IBOMYHbIE BEIXOMBI
s CurHaspHoOe pesle
= Perne

3aBoJICKMe HaCTPOMKN
Her

OMArHOCTUYECKME COODIEeHMS.

E] BHe 3aBMCMMOCTM OT MCTIOJIHEHMsA npubopa
BCEr/la MMeeTCs OJIHO CMTHaJIbHOe perle.
JlononHuTeNBHEIE peJle 3aKa3bIBAIOTCA Kak
ONLIN.

Ilepes mpucBoeHMeM COOOIEHMA BBEIXOY
CHauasa CJIeflyerT:

BBITIOJTHATD HACTPOMKY OJIHOTO M3 TUIIOB BBIXOJ,
YKa3aHHOTO C/IefIyoIMM 06pasoM:
Menro/Hactp/Bbixogel/ (CUrH. perte miv
Buuap. Berxop i pene)/ OyHKums =
Muarnoctuka 1 Pexxum pabors! = Kak
Ha3Ha4YeHo.

[Iporpamma OUMCTKA

Br16op
= Het
® Quuctka 1 ... 4

3aBOJICK1e HaCTPOMKNU
Het

Onpepnienute, He0bX0OOMMO JTY MHUIIMMPOBATh
IIPOrpaMMy OUMCTKM IIOCTIe TIOJTyYeHMSs
OMArHOCTUYECKOTO COODIIeHMS.

OmnpegieneHye MporpamMm OYMCTKI
OCYIIECTB/IAETCA B CJIELYIOIEM MEHIO:
Menro/Hacrp/[Jononauren. pyHKuymm/
Ouncrka.

» [oxp. nadOpMaIMsa

TomnbKo yTeHME

9Ta PyHKUMA UCTIONB3yeTCs 1A IPOCMoTpa
IIOTIOITHUTEIIBHOM MH(OPMAIMY O
IIMarHOCTMYECKUX COODIEHMSAX Y TOITyIEeHMS
MHCTPYKLMA 10 YCTpaHeHMEo rpobem.

Endress+Hauser
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12.6

0630p mMarHocTMueckom MHGpopmanum

12.6.1 Choemmdpuunsbie mist npubopa coobmenusi, obmme

OVarHoCTUYecKue coobueHust

Hom
€p

Coobmenne

3aBoJICKMe HaCTPOMKNU

sY

R

F?

TecTypoBaHMe WM MepHI IT0 YCTPaHEHNIO
(0311173 371

202

AKTUB. caMoOuarH

F

BKII

BBIKJT

HO)K/:[I/ITE Cb 3aBEpLIEHNA CAMOTECTMPOBAHNA

216

Brok akTuB.

BKJI

BBIKIT

BbIXO,E(HbIe 3Ha4YeHUA U COCTOAHME OaHHOT'O
KaHaJla HaXOOATCA B peXXMMe yOoepXaHnAa

241

Oumb npudopa

BKJI

BKJI

242

HecoBmectmumoe T10

BKJI

BKJT

243

Oumb npudopa

BKJI

BKJI

BuyTpeHHss oumbka nipmbopa
1. ObnoBute mporpaMMHoe obecreueHnue.

2. Obpatutechk B cepBucHbI IIeHTp Endress
+Hauser.

3. 3ameHMTe 3a[HIOI0 MTAHENTb (B CEPBUCHOM
nentpe Endress+Hauser).

261

J1.MOAYIIb

BKJI

BKJI

HewncripaBeH 371eKTpOHHBI MOIYITb
1. 3ameHuTe MOAyJb

2. Obpaturecs B cepBUCHbIA LieHTp Endress
+Hauser.

262

[opxs.momyna

BKJI

BKJT

OTCyTCTByeT CBA3b C MOOYJIEM 3JIEKTPOHMKN

1. IIpoBepbTe MOAKIIIOYUEHME , IIPU
HEeobXOOMMOCTH 3aMEHMTE €ero.

2. ObpatuTeck B cepBucHbBI IeHTp Endress
+Hauser.

263

HecoBmectnmocTb

BKII

BKJI

HenpaBWIbHBIN THUIT 37IEKTPOHHOTO MOZYIIS
1. 3ameHuTe MOAyJb

2. Obpaturecs B cepBUCHbIA LieHTp Endress
+Hauser.

284

Obnonenune 10

BKJI

BBIKJT

ObHOBIEHMe YCIEeNTHO 3aBEPLUIEHO

285

Ommb.06HOBI.

BKJI

BKJI

Cbort ipy 0OHOBNEHUM ITPOrPAMMHOIO
obecrieuenus

1. TIloBropwure.

2. Ommbka SD-KapTel > UCHONIB3YITE APYIVIO
Kapry.
3. HempaBwibHOe porpaMMHoOe obecrieueHue

- TIOBTOPWTB C ITOAXOMAIIVIM
MIPOrpaMMHEIM ObecrieyeHeM.

4.  ObpaTuTech B cepBMCHEIN LIeHTp Endress
+Hauser.

302

Barapes pasp.

BKJI

BBIKIT

AKKyMyJIATOD YacoB PeasIbHOrO BpeMeHU
paspsoKeH.

Ilata v BpeMs yTpaTATCA Ipy OTKITFOYEHUM
MIATaHWA.

» ObpatuTeck B cepBMCHBIA IeHTp Endress
+Hauser (11 3aMeHBI aKKyMyJITOpA).

304

aHHBIE MOJI.

BKII

BKII

Kax MyHMMYM B OIHOM MOJIYJIe MMEFOTCA
HeBepHble KOHPUIYpaLMOHHEIe JaHHbIe

1. [IIpoBepbTe CMCTEMHYIO MH(OPMALMIO.

2. Obpatutechk B cepBucHbI IIeHTp Endress
+Hauser.

Endress+Hauser
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Endress+Hauser

Hom
ep

Coobienne

3aBoCKMe HaCTPOMKNI

sY

Dp?

F?

TecTHpOBaHyMe WK MEPEI 110 YCTPAaHEHUIO
ommMbKu

305

[Totpebmn.sHeprusa

F

BKJI

BKJI

Obmas notpebisieMasi MOLUTHOCTb OYeHb BBICOKA
1. TIposepbTe yCTaHOBKY

2. CHuMMTe [AaTUMKN/MOLYIIN.

306

Oumbxka [10

BKIJI

BKII

BHyTpeHHAA ommbKa IporpaMMHOrO
obecreyenna

» ObpaTuTech B cepBMCHEIN IIeHTp Endress
+Hauser.

366

[Mopxn.Monynsa

BKJI

BKJI

OTcyTCTBYeT CBA3b C MOAYJIEM YIIPaBJIAIOLIET0
YCTpOVCTBA

» [IpoBeprTe BHyTPEHHWI COIMHUTEITbHBIA
Kabenb K mopymro 1IF.

370

BryTp. Hanpsax.

BKJI

BKJI

BHyTpeHHee HalpsbKeHMe HaXOOUTCA BHe
TOIIYCTMMOTO IarnasoHa

1. [IpoBepbTe CeTeBOE HAIPSDKEHME.

2. HpOBepre BXOAbI 1 BEIXO[BI Ha KOPOTKOE
3aMbIKaHMe.

373

Temm. snekTp.

BKIJI

BBIKIT

Bricokas TemrepaTypa 3/1eKTPOHUKU

» [IpoBepbTe TeMIepaTypy OKpYXKarollei cpebl
¥ 3HepromoTpebneHne.

374

[1posB. maTu.

BKJI

BBIKIT

OTCyTCTBYeT CMrHas M3MepeHus OT JaTuMKa
1. TIposepbTe NOAKITIOUEHME NATUMKA.

2. IlpoBepbTe faTumK, Ipyu HEOOXOAMMOCTH
3aMeHUTE €ro.

401

Hacrp. no ymornu.

BKJI

BKJI

BrinonHAeTca BO3BpaT K 3aBOJCKMM HaCTpPOMKaM

403

[TpoBepka npubopa

BBIKIT

BBIKIT

/et npoBepKa YCTPOMCTBA, TIOHOXKINTE

405

Cepsuc. [P akTuB.

BBIKIT

BBIKIT

BriroueH nepexiroyaresib, IpefHa3Ha4yeHHbIN

IU1A CIIelMaCcTOB cepBUCcHOrO LeHTpa Endress
+Hauser

YCTpOMCTBO MOXKET DBITE affpecoBaHO 110 afipecy
192.168.1.212.

»  BBIK/IFOUMTE CepBUCHBIN [TepEKITI0YaTellb,
4TOOBI IIepeiTu K COXpaHeHHBIM HacTpoMKaM
IP.

406

AKTUB. Tapamer.

BBIKIT

BBIKIT

» JloxOuTech 3aBepLIeHNs HACTPOMKN.

407

[nasn.HacTp.aKTUB.

BBIKJT

BBIKJT

» JloXXOuTech 3aBepLIeHVs TEXHUUECKOT0
0bCITy KMBaHMA.

412

3armp.pes.Konmmu

BKIJI

BBIKIT

» Jloxnmurech 3aBeplIeHMA IIpoLecca 3armcu

413

Ur. pe3.xommmn

BKJI

BBIKIT

»  OxupmanTe.
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Hom
ep

Coobuenne

3aBoICKMe HaCTPOMKN

sY

D?

F?

TecTMpOBaHME WK MEPEI II0 YCTPAaHEHUIO
ommMbKu

436

SD-kapra (80%)

M

BKJI

BBIKIT

SD-kaprta 3aronHeHa Ha 80 %
1. 3amenute SD-KapTy Ha IyCTYIO KapTy.
2.  Oumnctute SD-Kapry.

3. YcraHOBMTE CBOMCTBA XXypHasa IyIs
KonelieBoro 6ycdepa (Hacrp/Obume
Hacrpoyiku/2KypHansl).

437

SD-kapra (100%)

BKII

BBIKJT

SD-kapta 3anonHeHa Ha 100%. [anbHermas
3aICh Ha KapTy HEBO3MOXKHa.

1. 3amenute SD-KapTy Ha IyCTyIO KapTy.
2. Oumnctute SD-KapTy.

3. YcraHOBMTE CBOMCTBA XXypHasa Iyis
KonelieBoro 6ycdepa (Hacrp/Obume
Hacrpoviku/2KypHansl).

438

SD-KapTa u3psTa

BKII

BBIKJT

SD-KapTa He BCTaBJIeHa
1. IIposepwTe SD-KapTy.
2. 3amenute SD-KapTy.

3.  OTK/IIOUMTE IPOTOKONIMPOBAHME.

455

MaTEM.HOFp €ITHOCTb

BKJI

BKJI

MarematuuecKasi OyHKLYSA: HEBEPHOE YCIIOBME
1. IIpoBepbTe MaTeMaTHMUECKYIO (PYHKIMIO.

2. TlpoBepeTe Ha3HauUeHHEIE BXOJIHBIE
TIepeMeHHBbIe.

460

Hepmoct.TOK

BKJI

BBIKJT

461

BeIx.cura.sHe
IMarasoHa

BKJI

BBIKIT

[TpyunHbL

= J]aTYMK HAXOJUTCA Ha BO3ZyXe

= []y3bIpbKM BO3/yXa B apmarype.
= JlaTuMK 3arps3HeH.

s HemnpaBWIbHBIV IOTOK K JAaTUMNKY

1. [TIposepbTe YCTAaHOBKY JaTuMKa.
2. OuucTUTe DaTUMK.

3. M3meHnTE Ha3HAUEHME TOKOBBIX BBIXOOOB.

502

Her Tekcr.KaTasn.

BKJI

BKJI

» ObpatuTech B cepBUCHBI IleHTp Endress
+Hauser.

503

CMmeHa A3bIKa

BKJI

BBIKIT

OmmbKa CMeHBI I3bIKa

» Obpatuteck B cepBuCHEBIA LeHTp Endress
+Hauser.

529

[narn.HacTp.aKTIMB.

BBIKJT

BBIKJT

» [oxOMTech 3aBepIIeHNs TEXHUUECKOTO
oboTyKVMBaHNA.

530

Kyps.3an Ha 80%

BKJI

BBIKIT

531

XKpyHau 3anonHeH

BKII

BBIKJT

1. Coxpanwure xypHas Ha SD-KapTy, a 3ateM
yIamTe XypHa B mpmbope.

2. YcraHOBMTe IapaMeTp NMaMsATH Ha
UMKIM4IecKni bydep.

3. [leakTVBMpYMTE XypHAJI.

532

OmmbKa nmiieH.

BKIJI

BBIKJT

» Obpatutech B cepBUCcHBIA LeHTp Endress
+Hauser.

540

Coxp. mapameTp

BKJI

BBIKIT

Cbort xpaHeHMA KOHPUTYpaLMU

» TloBTOpMTE.

541

3arpyska napam.

BKIJI

BBIKJT

Kondurypanmsa ycrenrso sarpy>xeHa

542

3arpyska napam.

BKJI

BBIKIT

He ypmarnoce 3arpysmTb KOHGUIypaLmio

» TlosTOpMUTE.

543

3arpyska napam.

BKJI

BBIKIT

3arpyska KOH(QUIypalmy oTMeHeHa

Endress+Hauser
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Hom
ep

Coobienne

3aBof[CKMe HaCTPOMKNU

Sl) DZ) F3)

TecTHpOBaHyMe WK MEPEI 110 YCTPAaHEHUIO
ommMbxu

544

Cbpoc mapametpa

M BKJI BBIKJT

YcTaHOBKa 3aBOACKMX HACTPOEK BBIIOTHEHA
YCIeNHo

545

[Tapametp He cbporreH

BBIKIT

Cbpoc KoHuryparym npubopa K 3aBOLICKUM
HaCTpOVKaM 3aBepIIWIC HeyAaqHo

583

SD-kapTa 3ammi. oT
EEV (678

BBIKJT

SD-kapTa 3ammineHa OT 3aIMcH. 3alnch Ha KapTy
HEeBO3MOXHa.

1. Caumure 3ammMTy OT 3ammcy ¢ SD-KapThl.

2. 3amenure SD-kapTy Ha SD-KapTy be3
3aIIMTHI OT 3aICH.

3. YcTaHOBMTE CBOVCTBA XXypHAsa s
KonelieBoro bycepa (Hacrp/Obume
Hacrpoiiku/XKypHansl).

906

Cbovt kaT.0bMeHHMKa

BBIKIT

HepneiicTBuTenpHbBle 3HaUEHMA IPOBOAVMMOCTY WU
pacxona

1. TIlpoBepbTe OeiCTBUTEBHEIE M3MEDEHHEIE
3HaueHMsd B MeHI0 MaTeMaTU4ecKon

byHKIMN.
2. IlpoBepbTe maTumKm.

3. TlpoBepbTe MMHMMABHBIA PACXO[.

907

[Ipenymp.kaT.0bMeHHMK
a

BBIKIT

[IpeBbIIIeHB [TpeieNIbHbIE 3HAYEeHNSA
IIPOBOIVIMOCTY WM pacxopa. BosmoxxkHeIe
MIPUYMHEL:

= CMoOJIa MCTOLIEHA

s TpybomnpoBop 3abut

» [IpoBepbTe 0bnacTb NpUMeHeHUA

908

eMKocTb [EX HM3Kasg

BBIKJT

EMKOCTB 0OMEHHOM CMOJIEL CKOpO byzeT
McYepIiaHa.

» 3arUIaHMpYITe pereHepaly o WM 3aMeHy
CMOJIBL.

909

eMkocTb [EX mcyepniana

BBIKJT

EMKoCTb 06MEHHOM CMOJIBI ncyuepIiaHa.

» BrimomHure pereHepaunio Min 3aMeHy
CMOJIBL.

910

[Ipen.mepexn

BBIKJT

HaT‘{I/IK TIpeeIbHOr0 YPOBHA aKTMBMPOBAH

937

[TepeMm. KoHTpOIIEpA

BBIKIT

[Ipenynpexxpatoliee cooblieHne, CBA3aHHOE C
BXOZJ0M KOHTpOJIIepa
CocrosiHMe repeMeHHOM KoHTporwiepa «Cohor

» [IpoBepbTe 0bn1acTh NpUMeHeHUA

938

YcraBka KonTpomiepa

BBIKIT

[Ipenympexxpatoliee cooblieHne, CBA3aHHOE €
BXOJIOM KOHTpOJIIepa
CocTosiHME KOHTPOJIBbHOV TOUKM «CHor»

» [IpoBepbTe 0651aCTh IpUMEHEHWSA

939

Uckax.KonTpon.

BBIKJT

[Ipenympexparomiee coobIIeHNe, CBA3AHHOE C
BXOZIOM KOHTpOJIIepa
CocrosiHMe IepeMeHHOM nomexy «Cooi»

» [IpoBepbTe 0bnacTb NpUMeHeHUA

951 -
958

briok aktuB. CH1 ..

BBIKJT

BeIXO[HBIE 3HAYEHUS Y COCTOSIHME JAaHHBIX
KaHaJIOB HAXOLATCA B PEXXMME YIEPXKaHUA

»  JloxXOuTech AeaKTMBaLMM PEXMMA
yIepXKaHusA.

Endress+Hauser
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Hom
ep

Coobuenne

3aBofICK1e HaCTPOMKN

Sl) DZ)

F?

TecTMpOBaHNME WK MEPEI II0 YCTPAaHEHUIO
(31117 47

961 -
968

IuarHocT.Monyb 1
(961)

[uarHocT.Monyb 8
(968)

S BBIKIT

BBIKIT

[InarHocTnyecKmit MOLy/b aKTMBMPOBaH

969

Tarimep Modbus

S BBIKIT

BBIKIT

[Tpubop He MOIyuYNII OTBETHOE coobiIeHMe
Modbus 0T Befiy1ero ycTpoicrsa 3a
ycTaHOBJIeHHOe BpeMsd. CTaTyc IOoJTy4eHHBIX
3HaueHM nporecca Modbus ycTaHOB/IEH Kak
HeleMCTBUTEITbHBIN

970

[Teperpyska

BKII

ToKoBEI BXOZ ITeperpyXeH

ToxOoBBI BXOZ, BEIKIIFOUAETCSA IIpY 23 MA U BbIIIe
U3-3a [Ieperpy3KM M CHOBa aKTMBUPYETCsA
aBTOMAaTMUECKY IIPY HAJIMUMY HOPMaJIbHOM
HarpysKiu.

971

Crnab.Bx.curHamn

BKJT

CryImKoM HM3KMM YPOBEHb CUMTHaJIa Ha TOKOBOM
BXO[IE

[1py 3HaueHMM OT 4 110 20 MA BXO[IHO TOK HIDKe
HaMMeHBIIero 3HaYeHMs TOKa HeMCIIPaBHOCTY.

> Hp0Bepre BXO[] Ha KOPOTKO€ 3aMbIKaHMeE.

972

Tok > 20 MA

BKJI

BbIXOﬂHOIZ TOK BbIIIE TEKYILIETrO AMalla30Ha
TOKOBOI'O BBIXOOa

973

Tok < 4 MA

BKIJI

BEIXOAHOM TOK HIDKe TeKyLIero AuManasoHa
TOKOBOT'0 BBIXOZ[a

974

[WrH. ToATBEpX.

C BBIKIT

BBIKJT

[Tonp3oBatesne NOATBEPAMI COObIIEHNE,
oTobpakaeMoe B MEHIO M3MepeHMIA.

975

[Tepesamnyck npubopa

C BBIKIT

BBIKIT

Cébpoc mpmbopa

976

Bomnpir.3Hau. UMM

BBIKJT

977

Maut. 3Hau. UMM

BBIKIT

YacTOTHO-MMITYIIbCHAA MOLYNALWMSA: V3MepeHHOe
3HaueHye BEBIIe/HyDKe YKa3aHHOTO Ayara3oHa
BBIXOZIHOTO CUTHAJIA.

® [laT4MK HAXOAMTCA Ha BO3AYXE

= [ly3BIpbKM BO3[yXa B apMaType.

= HemnpaBWIBHBI [TOTOK K JaTUMKY

® [laTyMK 3arpsA3HeH.

1. Oumncture maTumk
2. IlpoBepbTe IOCTOBEPHOCTE.

3. Hacrporire konduryparyro PFM.

978

ChemoCl.oTKa3o0yc.

BKJI

B TeueHyme CKOH(UIYPUPOBAHHOTO TIEPHOAA
curHaz 0bpaTHOI CBSA3M He 0OHapYIKeH.

1. TIIpoBepsTe 0bnacTe NpMMeHEHMSA
2. TlpoBeprTe MoAKIOYeHME

3. YBenmubTe NPOJIOJDKUTENIBHOCTD.
4

Beimonuute aktuBHEB cbpoc OTKasoyc..
[Tyte: Menro/Hacrp/[Jononuurern.
¢yuxym/OuncrkalOuncrka x/
Ocr.0oTKa30yCT.

990

[Ipepnen. OTKIOH.

BKJI

36BITOUHOCTD 3HAUEHYe ITPOLIEHTHOTO
OTKJIOHEHWS BBILIE MPEeJIeSIbHOTO 3HAYeHMUs

991

namn. kouu. CO2

BKJI

Kounentpamms CO, (mpoBoAMMOCTb IpU
Zlerasariu) BbIIUIA 3a TIPeJiesibl IMana3oHa
M3MepeHnsa

992

Pacuet 35au.pH

BKJI

Pacuet pH 3a npepenamu gyanasoHa M3MepeHnsa

Endress+Hauser
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Endress+Hauser

Hom | Coobmenne 3aBogckne HacTpoiku | TecTMpoBaHMe WM MepBI 110 YCTPaHEHUIO
ep oumbxmu
sl D2 )
993 | Pacu.3nau. rH F BKJI BKJI Pacuet rH 3a npefieniamm ivana3soHa M3MepeHns
994 | 3Hau.nMd.IPOBOA. F BKJI BKJI [IBoViHAsA MPOBOAMMOCTS 32 IpeferiaMu
Iivara3soHa M3MepeHus

1) Curnan crartyc
2) InarH. coobienne
3)  Tox mOBpexAeHNs

12.6.2 CrneuucwnyHble i faTYMKA AMarHOCTMYECcKue coobuieHust
PykoBopctBo 1o 3kcmyatanmy "Memosens', BA0O1245C

12.7 HeobpaboTaHHbIe AMarHoCcTUYecKe coobiuieHus
B meHt0 «[IMarHOCTMKa» COZepKaTcs Bce CBeIeHMs 0 COCTOsHMM IIpmbopa.
Kpome ToTr0, 3 HEr0 MOXXHO BBIIIOJTHATE Pa3/IMUHBIE CEPBUCHBIE (DYHKIUMN.

[TepeunciieHHBIE HYOKE COODIEHMST 0TObpaXKArOTCS KaXKOBIY pa3 IpM BXOZE B 3TO MEHIO:
= Hambornee BaxkHoe coob.

3amycaHHOe AMAarHOCTMYECKOE COODIEHYE ¢ HAMBEICIIVMM YPOBHEM KPUTUYHOCTHI
= [Iponur.coobmenue

[varHocTMueckoe coobIeHme, MpUUIMHA KOTOPOTO Y)Ke He CYIIeCTBYET.

Bce ocTtanbHBIE qZ)YHKLU/II/I MeHI0 «[I[MarHoCTMKa» OIMCaHEI B CJIeAyHOIINX pasaeiiax.

12.8 Chomcok mmMarHocr.
B sTOM crincke OTO6pa)KaIrOTCH BCE TEKYIIME NMAarHOCTUYECKNE COO6H.I€HVIH.

Kaxxmoe coobieHne nmMeeT BpeMeHHYIO MeTKy. Kpome Toro, oTobpakaercss KOHQuUrypanms
Y oIMCcaHMe COODIIEeHNA COITIaCHO COXPaHeHHBIM JaHHBIM 110 IyTH MeHnro/Hactp/Obmue
HacTtpo¥iku/Pacimp. HacTpoitku/HacTpoiiky guarHocTukyu/XapakT.AUarH. .

12.9 2Kypnan cobbrtuit

12.9.1 [ocTymHBle XXypHaJbl perucrpanyumu

Bupbl XKypHaJIOB perncrpanmu
= Kyprae! perncrpanmm pu3NdecKn JOCTYIIHEI (Bce, KpoMe 0611ero H0pToBOro XypHasna)
= [IpocMoTp 6236l JaHHBIX BCEX XKYPHAJIOB (= 0bIIMit XXypHaIt)

Kypuan perucrpaumy | OTobpakenue B Makcuma | MoxeTt XKypnan | 3ammcu Bo3smoxH
JIbHOE 6bITH perucrpa | MOXHO oCTb
KOJIMYECT | OTKJIIoYUe | IUM y#anaTek | 3KCIopTa
BO ul) MOXXHO
3anmcei YOAIATh
06w >XypHan Bce cobeitust 20000 Ia Het a Her
perucrpaumm
Kypuan karmmbpoBku Kanubp. cobeiT-s1 75 (Oa) Het Ia Ia
Kypnan permctpauyy | CobBITHA HacTpoek 250 (Oa) Her Ia Ha
orepaumm

139
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Kypnan perucrpaumm | OTobpakeHue B Maxkcuma | Moxxet XKypnan | 3ammcu Bo3moxxH
NbHOE 66ITH perucrpa | MOXHO 0CThb
KOJIMYECT | OTKIIOYE | LM VAAIATh | 3KCIOpTa
BO al MOXHO
3ammcen YAAIATH
Kypuan permcrpanmy | CoberTis muar. 10000 (Oa) Her a Ia
IVarHOCTUKU
Kypnan permctpanmu | Bee cobertisa 50 Her Her Her Na
Bepcuit
XKypnan peructpauym | Bee cobertusa 125 Her Her Her Na
BEpCMM alIapaTHOTo
obecrieyenus
Kypnan ganneix gna | 2KypHasibl JaHHBIX 150000 |[a Ia Ha Ha
TaTUMKOB
(ommMoHAIBHO)
2Kypnain otnagkm Cob. Hanap, 1000 a Her Ha Ia
(mocTymHO TONIBKO Ipy
BBOJIE CIIEIMAJIbHOTO
CepBUCHOTO KOfia
AKTUBALN)
1) JaHHBIe B CKOOKax 03HAYAIOT, UTO 3TO 3aBUCUT OT 0b1ero 60pToBOro XypHaa.
12.9.2 Mesnro XypHansl
DIAG/XypHanbl
OyHKIMS BapuanTe! BeIbOpa Hudopmanys

D Bce cobrITHs

XpOHOJIOTrMYEeCKMI CIIMCOK BCEX 3aIMCcen
XKypHasla permcrparnym ¢ MH(opMaLmelt o TuIe
cobpITHSA

P [Toxa3aTb OTobpakeHne cobbITHI [1s1 oTobparkeHms monpobHO MHGPOpMALU
BbelbepuTe Tpebyemoe cobuITHE.
P Ilep. k mate BBop maHHBIX C OMOIIBIO 3TOV (DYHKLMM MOXKHO IIEpENTH K

= [lep. K faTe
= Bpema

moJib3oBaTeJyIeM

KOHKPETHOMY BPeMEeHM 3aIluceil B CIIMCKe. 3To

I03BOJISIET HE MIPOKPYUMBATh BECh CITMCOK IIpU

noycKe nHpopmanyym. OOHAKO MOJTHEI! CITMCOK
BCerza NOCTYIIeH A IPOCMOTpa.

P Kanmnbp. cobeIT-s1

XpOHOJIOTMYEeCKMIA CIIMCOK BCEX CODBITHIA
KanmmbpoBKM

P [lokasaTb OTtobparkeHne cobBITHIA [lna oTobpakeHns nofipobHo MHbOpMaLyn
BeIbepuTe Tpebyemoe cobeiTre.

P Ilep. x mare BBoga maHHBIX C 1oMoIIbI0 3TOM (PYHKLMM MOXKHO IIepelTH K
I0JIb30BaTeJIeM KOHKpEeTHOMY BPEMEHM 3aIuceil B CIMCKe. ITO
= [lep. Kk faTe T103BOJIAET He IPOKPYIMBATh BECh CIIVICOK TP
= Bpewms roucke MHGopManmym. OHAKO IOJIHBIN CIIMCOK

BCerfa LOCTYIIeH 7S IPOCMOTPa.
> Yoamute Bce mosuimmn [enicTBMe 3Iecb MOXKHO YIAJIUTh BCe 3aIMCH XKypHasa

Ka/mMOpOBKM.
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DIAG/XypHansl

dyukms

BapuaHTbI BeIbopa

Uudopmarms

P CobbiTHs HACTPOEK

XPOHOJIOTMYECKMI CITVICOK BCEX COOBITHI
HaCTPOMKU

P [TokasaTb Otobpakerye cobbITHI [ns otobpaxkeHns ofpobHoM MHpOpMaLyM
BeIDEpUTe TpebyeMoe cobbITHE.

P Ilep. k mate BBop maHHBIX C moMo1Ibro 3TOM (PYHKLMM MOXKHO IIepeNTH K
IoJyib30BaTeNIeM KOHKDETHOMY BPeMeHM 3aIlvcell B CIIMCKe. ITO
= [lep. K faTe 103BOJIAAET He IPOKPYYMBaTh BECh CITMCOK IIpH
= Bpemsa rioycke nHGopmarmy. OIHAKO MOJHBI CIIMCOK

Bcerfia OCTYIIEH AJIA IPOCMOTPa.
> Ypamutb Bce mo3mmmm IevictBue 3Iecb MOXKHO yAaJIUThb BCe 3aIMCH XKypHasa
pervcrpanym yIpaBIeHus.
» CobBITHS IMarH. XpOHOJIOTMUEeCKMIt CIIMCOK BCEX
IVMarHOCTUYECKMX CODBITHI
P [oxazaTb OTobpakenne cobbITHI [ oTobpaXkeHus ofpobHO MHpOpMaLIK

BhIbepuTe Tpebyemoe cobriTHE.

P Ilep. k mare BBop maHHBIX C rTOMOIIBI0 3TOM (PYHKIMM MOXKHO IIePEUTH K
MOJIb30BaTeJIeM KOHKDETHOMY BPeMEeHM 3aIuceit B CIIMCKe. ITO
= [lep. k mate I103BOJIAET He IIPOKPYUYMBATE BECh CITMCOK IIPU
= Bpewms rioncke nHMopMarym. OFHAKO IIOJTHBIA CIIMCOK

BCerza JOCTYIeH AJis MPOCMOTpa.
[> Ynanuth Bce mo3uimu [evicTBHe 31ecb MOXKHO YIAJIUTh BCe 3alMCH XKypHasia

peructpaigmm IMarHoCTUKA.

3amycy XKypHasia perucTpalyy JaHHBIX MOXKHO IIPOCMOTPETE B IpadpMuecKoM BUe Ha
muciviee ([Tokas.rpaduk).

[ycrieit HacTpanBaeTCs B COOTBETCTBMUM C KOHKPETHBIMM TpeboBaHMAMM.
s Ha)xMMTe KHOIIKY HaBUI'aTopa Ha rpauyecKoM OUCIUIee: OTKPOIOTCA FOIIOJIHUTEIIbHBIE
OILIMM, HAIIpMMED, BO3MOXKHOCTD YBeNMueHus parMeHTa 1 IepelBIoKeHe rpaduKa 1o
ocsaM X/y.
s OrnpefieniMTe Kypcop: IIpu BbIOOPe 3TOM ONLMM MOXKHO IIepefiBUraThCs 110 rpadyKy ¢
TIOMOIIIBIO HABUTATOPA M IIPOCMATPUBATD 3aMUCH KYPHAJIa PETMCTpalMM (MEeTKY OaHHEBIX/
3HaUEeHME M3MEePSIEMO BEJTMUMHEI) B TEKCTOBOV (hOpMe 719 KaXKAO0M TOUKM Ha rpadmKe.
s OHOBpeMEeHHOe 0TobpaXkeHMe [IBYX KypHaJloB perucrpauym: CpaBH. rpamKoB U
Iokas.rpagumxk:
= BRIOpaHHBIN IPadMK, IJIsI KOTOPOTO MOXXHO, HAaIIpUMep, U3MEHMUTD MaciITab mim
Kypcop, 0b03HadaeTcs MaJIeHbKMM KpPeCcToM;

® B KOHTEKCTHOM MEHIO (BBI3EIBAEMOM Ha)KaTMeM KHOITKM HaBUI'aTOpa) MOXHO BEIOPATE
npyrou rpacduk. [locre 3TOro MOXXHO IPUMEHUTD K 3TOMY IPadUKy QYHKINEO
YBeNMYeHNs, CIIBUTa WIM Kypcopa;

® KpOMe TOTO, B KOHTEKCTHOM MEHEO MOXXHO BeIOpaTh 06a rpaduka cpasy. ITo
II03BOJIIEeT, HallpMMep, UCII0JIb30BaTh (YHKLMIO MaciTabMpoBaHMA OfHOBPEMEHHO
711 060Mx rpagMKoB.
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Odrospemernroe omobpascerue 08yx epapukos, sbibpan sepxruil

DIAG/XypHansl

®ynxuys

BapuaHTEI BEI6Opa

Hudopmanmsa

p XKypHasie! faHHBIX

XPOHOJIOTMYECKMI CIIMCOK 3aIMCelt JKypHasia
pErucTpaLmy JaHHBIX AJIS JaTUMKOB

KypH. nansbx 1 ... 8
<Mms xypHana
perucrpanum>

ITO MOAMEHI0 LOCTYIIHO AJIA BCeX HaCTPOEHHBIX
Y aKTMBMPOBAHHBIX XKYPHAJIOB PErMCTpaLn
IaHHBIX.

McTouH. TaHHBIX

TornbKo O71d YTeHus

OrobpaxkaeTca BXOA, MM MaTeMaTHyecKas
byHKIMA

/3mep.3HaueHne

TornbKo oyist UTeHUs

OTobpakaeTcsi perncTpUpyeMoe 3HaueHue
M3MepseMOV BEJTIMUMHBL

OcraBI. Bp. 3ammcu

TonbKo Oy1st UTeHUs

OTobpakeHue KOJIMUeCTBA JHEM, YaCOB Y MUHYT,
OCTaBIIMXCSA 10 TIEPEIIOTHEHNS XKy pHaia
perucrparnmn.

» ObpaTuTe BHMMaHMe Ha MH(OpMAaLMIO IIpK
BbIbOpe TvIa namMATH B MeHr0 Obmme

HacTtpoyiku/KypHanel.
P [lokasaTb OTtobparkeHne cobBITHIA [lna oTobpakeHns nofpobHo MHbOpMaLn
BeIbepuTe Tpebyemoe cobriTreE.

P Ilep. x mare BBoga maHHBIX C 1oMOIIBIO 3TOM (PYHKLMM MOXKHO IIepeNTH K
I0JIb30BaTeJIeM KOHKDETHOMY BPeMEHM 3aIMCeN B CIIVICKE. ITO
= [lep. Kk faTe T103BOJISIET He IPOKPY4IMBATh BECh CIIVICOK TP
= Bpemsa roucke MHGopManmym. OfHaKO IOJIHBI CIIMCOK

BCerza I0CTyIeH IS IPOCMOTPa.
P [Tokas.rpacmk I'pacuueckoe OTobpakeHue OCyIIeCTBIIAETCA COITIaCHO

oTobpaXkeHue 3ammceil B
JKypHAJIe PermcTpanmmu

HacTpoyiKaM B MeHro Obmue HacTpoiku/
KypHaner.

CpaBH. rpadMKoB

BribepuTe opyroit xXypHat
perucrpanym GaHHbBIX

9Ta (PYHKUMA I03BOJIAET IPOCMATPUBATh BTOPOH
JKYpHaJI PEIMCTpalyy OGHOBPEMEHHO C
TEKyIIMM.

[> Yoammte Bce mo3umym

[evicTBue

31ecb MOXXHO YIIaJIUTh BCe 3aIMCH XKypHasa
perucTpanmy JaHHBIX.

P Coxp.KypHasbl
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DIAG/XypHansl
dyukms BapwmaHTbI BEI6Opa Uudopmarms
Dopm. caitna Br16op » CoxpaHuTe XypHaJl perucTpanmm B pani
= CSV BbIOpaHHOIO hopMarTa.
= FDM ITocrte 3TOro MOXHO OTKPBITE COXpaHeHHBI CSV-
cparn Ha [1K, Haripumep B nporpamme MS Excel,
M OTpeNaKIUPOBATh €ro. Y daitrer FDM MOxHO
nmnoptupoBath B FieldCaren 3aapxmBmupoBaTh ¢
LIeJTbIO 3aIUTEI OT HECAHKIMOHMPOBAHHOIO
JloCTyTIa.
[> Bce »XypHaJbl JaHHBIX IevicTBre 9Ta PYHKUMA UCTIONB3YeTCs 1A COXpaHeHUs

> XKypH. nanHbIX 1 ... 8
[> Bce XypHaJIbl COOBITHI
> XKypHan kanubpoBkyu
> KpyHan nuarHocTukm
[> XypHain HacTpoek

> XKypH. Bepc. obopyn
> XKpyHnan Bepcuit

BBITIOJIHAETCA B MOMEHT
BbIOOpA ITYHKTa MEHIO

JKypHasa perucrpauym Ha SD-KapTy.

» CoxpaHuTe XypHaJl perucrpanmm B aii
BeIbpaHHOrO popmarta. [Tocsie 3TOro MOXHO
OTKpBITE coXpaHeHHb CSV-darit Ha 1K,
HanpumMep B MS Excel, ¥ oTpejlakTMpOBaTh
ero. ®aitner FDM MOXHO MMITOPTMPOBATh B
FieldCare v 3aapxvBMpOBATB C LEJIBIO
3aIIUTHl OT HeCaHKLIMOHMPOBAHHOIO
JocTyna.

(4]

HasBanwe hara cocraBmisiercs u3 napamerpa MpeHT. xxypHana (Menro/Hacrp/Ob6mume HacTpoiiku/
KypHaner), abbpeBraTypbl COOTBETCTBYOILETO XKYPHaJIA ¥ BpEMEHHOM METKH.

B CSV-¢ariax ncrons3yoTesa MeXXayHapogHble (hoOpMaThl Uncesl 1 pasnenmrerieit. [loaTomy ux
HeobxoamMo uMIoptHpoBaTh B MS Excel B KauecTBe BHEIIHUX JTaHHBIX C KOPPEKTHBIMM HaCTPOMKaMM
topmara. Ecrit chaitir OTKpEITE IBOMHBIM LIETYKOM Ha HEM, TO JaHHEIe OyAyT 0TobpaXKaTbCsA IIPaBWIBHO
TOJIBKO B TOM CJiydae, eciv Ha [1K ycranosnen MS Excel ¢ BeibpanHot ctpaHo US.

12.10 Cumynanusa

B nemnsax TeCTUMPOBAHMA MOXXHO MOIEJIMPOBATh Ha BXOOaX M BbIXOOax CJIeAyroLIMe
3Ha4YeHUd:
» 3HayeHMs TOKAa Ha TOKOBBIX BbIXOOaX

= 3HauyeHUs MBMEPHEMOI‘;I BeJIMYMHEBI Ha BXOOaX

= Pa3MBIKaHMe WIM 3aMBIKaHMe peneI?IHoro KOHTaKTa

MO,E[EJ'H/IpOBaHVIe BBITIOJIHAETCA TOJIBKO JIA TEKYIIMX 3HaueHuM. Mcrosbp30BaTh
(byHKLU/IIO MOIENMPOBaHMA IJIA pacyeTa CYMMAPHOI'O 3HAYE€HMA pacXoda UM 0CaOKOB

3aBopCcKast HaCTpoyKa
4 MA

HEBO3MOXXHO.
DIAG/Cumymnsiumst
dyuxms BapmaHTBI BEI6Opa Uudopmanma
P TOK.BBIXOZ Xy MogenmpoBaHue BBIXOGHOIO TOKa
9TO MEHF0 BEIBOAUTCS 711 KAXKIIOTO TOKOBOTO
BBIXO[IA.

Cymymsanus Br16op Ecnmy akTMBHO MoJienMpoBaHyue 3HaueHMs Ha
® BBIKI TOKOBOM BBIXO[I€, TO PSLOM CO 3HAUEHVEM TOKa
= BKIJ Ha ouciuiee oTobpaXkaeTcs 3HaUOK

. MOZeNMpOBaHMS.
3aBopcKast HaCTpoJKa Hemp
BBIKIT
Tok 2,4-23,0 MA » YcraHOBUTe Tpebyemoe 3HaueHue IyIs

MO EeJIMpPOBaHUA.
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DIAG/Cumynsiimst
OyHKIMs BapuaHTEI BEIOOpa Hudopmanys
P CurH. pene MopenvpoBaHue COCTOSTHMSA peJle
P Relay x:y IJTO MeH!0 BEIBOIOUTCSA 1A KaXKIOTO perie.
Cumynanms Be16op Ecny akTMBHO MOZI€NMPOBAHME COCTOSIHUSA peie,
® BEIKII TO PSAZIOM CO 3HAUKOM peJie Ha AUCITIee
® BKIJI orobpakaeTcsi 3HAUOK MOZEJIMPOBAHUS.
3aBofcKast HACTpOMKa
BBIKIT
Cocr. Br16op » YcraHoBMTe Tpebyemoe 3HaUeHME I
= Hus MOJIEJIMPOBAHUS.
= BriC.
¢ [Ipy aKTMBaLMM MOLEIMPOBaHNSA pejie
3aBoficKast HaCTpoyKa MepeKTI0YaeTcs B COOTBETCTBUM C 3TON
Hus HaCTPOMKOMN. B pexxume oTobpakeHMs
M3MepeHHOTr0 3HaUeHMs MOXKHO IIPOCMOTPEThb
cBepenust Bk (= Hus) win Beiki (= BeIc.) 0
COCTOSTHMM MOZEJIMPYEMOTO peJIe.
P V3mep. BXoEI MogennpoBaHue 3HaUeHUA U3MepsAeMOon
" BEJIMUYMHEI (TOJIBKO JISI ATUMKOB)
aHar - apamerp 9TO MeH!0 BEIBOOUTCSA AJIS KXKHOr0
M3MepUTEINIBHOTO BXOJIA.
Cymynsanms Bribop Eom akTMBHO MofienMpoBaHMe 3HaYeHNsA
® BEIKII M3MepsieMOJi BeJIMUMHBL, TO PAZIOM CO 3HaYeHMEM
= BKII M3MepseMO¥i BeJIMUMHEI Ha AMCITTIee

. T YKAEeTCs 3HAUOK MOFEIIPOBAHMS.
3aBofiCKast HACTPONKA OTObPaXaETCA 3HAIOK MOMIENMPOBaA

BBIKJI
OcH.3HaueHME B saBucumocty oT faTumka | »  YcraHoBuTe Tpebyemoe 3HaUEHMeE I
MOZeJTMPOBaHMA.
Cyim.TeMIiepaTypsl Bribop Ecom akTMBHO MOZieMpoBaHMe U3MEPeHHOTI0
® BBIKJI 3HaueHMA TeMIIEPATYPEL, TO PALOM CO
= BKJI 3HaueHMeM TeMIIepaTyphl Ha JUCIIee

. T )KAEeTCs 3HAUOK MOFEIVPOBAHMS.
3aBofiCKast HACTPOMKa OTObPaXaETCA 3HAIOK MOMIENMPOBA

BBIKII
Temnepatypa -50,0 ... +250,0 °C » YcraHoBuTe Tpebyemoe 3HaUEHME AJIA
(-58,0 ... 482,0 °F) MOZIEITMPOBAHMS.

3aBofcKasi HACTpOMKa
20,0°C (68,0 °F)

BVIHapH. BXOIO X1y MOJZ[QHMPOB&HVIQ OBOMYHOI'O BXOOa UJIIn

BVIHap. BBIXO[ X1y BBIXOHOI'O CMI'HaJIa

KomynuyectBo LOOCTYITHBIX ITIOOMEHK COOTBETCTBYET
KOJIMYeCTBY ABOMYHBIX BXOOOB MJIX BBIXOOOB.

Cymynsanms Br16op
® BBIKIT
= BKII

3aBojicKas HaCTpOMKa
BBIKJI

Cocr. Br16op
= Hus
= Bric.

12.11 MWcnerranne npubopa

DIAG/[OuarH.cuc.
OyHKIMS ‘ Omuyn ‘ HHdopmanysa
p doromerp
Koadd.ounmcrkn ‘ TomnpKo A5 UTeHUA ‘
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DIAG/[OuarH.cuc.
dyukms Ompym Uudopmarms
» [Intanme Tonpko mist yTeHust [TopobHEBIN CITMCOK UCTOYHMKOB IMUTAHMSA
s [Incposoit Bxox 1: 1.2B | npubopa
" i”quOBOM BXOH. iZBSEB B ciyuae HemucripaBHOCTH (paKTHUECKMe
* BHaHOFOB BXO%Z}B' 3HaueHMsA MOI'YT OTJIMYAThCA OT
® DXon maTamKa. IIpMBEIeHHBIX.
= Temmeparypa
» Heartbeat Heartbeat He BMAET Ha BBIXOIBI U UX

cocTostHus. Bel MoXXeTe HauaTh IIPOBEPKY B
71106071 MOMEHT, 3TO He IIOBJIMSAET Ha IIPOLecC
M3MepeHMH.

D> BEIIIOJTHUTE IPOBEPKY

HaumHaeT mpoBepKy.

1. Urobbl COXpaHUTb pe3yybTaThl, HAKMUTE
KHOTIKY OKk.

"~  VHOVKaLMA pe3ysbTaToB (CM. HIDKE)

2. Ybenurech, UTO B YCTPOMCTBO YTEHMS KApT
nipubopa BcTaBneHa SD-KapTa ¢ yHKLMeN
3aImCH.

JxcnopT Ha SD-KapTy.

“~ PesynbraThl 3ammchbIBaroTCA Ha SD-
Kapty B ¢popmate PDF-¢paina. Ha
3KpaHe I0ABUTCA MHPOopMalms 06
YCIIELHOM WIM HeyCIIeITHOM
3aBepLIeHMM JaHHOTO JIeMCTBUA.

3. B o1yvae ommbxyM Ipy 3KCIOPTe JaHHBIX:
npoBepbTe SD-KapTy; Ipy HeobXoAMMOCTH
MCIIONIB3YWTe ApYTyio SD-KapTy.
[TpoBepbTe oTceK g SD-KapT B 6a3oBoM
MoAyTIe.

[> Pe3ynbTaThl MpOBEPKU

OTobpakeHue pesynbpTaTa
= QOnepaTop 3aBoja
[Tonb30BaTENbCKUM TEKCT, [0 32 CMMBOJIOB
= Jlokanusa
[Tonb30BaTENIbCKMIA TEKCT, A0 32 CMMBOJIOB
= OTueT o mpoBepKe
ABTOMaTMYecKas MeTKa BpeMeHM
ID npoBepxm
ABTOMAaTMYECKUH CUETYMK
= Obuit pesynbTaT
YCIeHo iy HeyCIIeHo

[> 3kcnopt Ha SD-
KapTy

IKCIOPT OTUYeTa 0 IpoBepKe B ar PDF

® [lonpobHBI OTUET IO pas3fIMUHbIM IIPOBEpKaM
npubopa

= JHopManmsa o BXofax 4 BEIXOAAX

= Judopmauys o npubope

= /HbopManma 0 JaTInKe

OtyeT roToB K nNeyaty 1 nopnucanmto. Ero

MOXHO Cpasy NpWIOXUTh, HAIIPMMED, K XKYPHaITY
orepanmm.
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12.12 C6bpoc nsmepurenbHOro npubopa

DIAG/Cbpoc
Oyukys Onym Uudo
[> Iepe3anyck npubopa Br16op [lepesamyck ¢ coxpaHeHVeM Bcex IlapaMeTpoB
= Ok HaCTPOMKA
® Bhix
[> 3aBofCK.yCTaHOBKM Be16op [lepe3artyck co cbpocoM rapamMeTpoB HaCTPOMKU
= Ok Ha 3aBOACKME
= Bpix [Tpy 3TOM BCe HecoxpaHeHHbIe TapaMeTphl

HaCTPOVIKM 6YIYT yTepsHEL.

12.13 HUnudopmauma o npubope

12.13.1 CucremH. MH(pOpMaLys

DIAG/CucremH. MHpOpMaLWMs

OyHKIMs Ompm HHdpopmanysa

Obo3Hau. npubopa TornbKo Oyist uTeHMA VHOMBUIyanbHOe HaMMEeHOBaHMe
nipubopa » Obuye HaCTPOMKKU

Kop 3akasa TonBKO Ay1s1 YTeHUs C OMOILIBIO 3TOTO KOZA MOXKHO

3aKa3bIBaTh AllapaTHOE
obecrieuenmne, UIEHTUYHOE
MMEIOLIEMYCS

ITOT KOZl MEHSIETCS IIPU U3MEHEHUN
anmapaTHOro obecredyenus. 3heck
MOXHO BBECTY HOBBIN KOJI,
TIOJIyYEHHBIN OT U3TOTOBUTENISA b,

[ onpenenenys BapMaHTa UCIIOIHEHNA Ipubopa BBeAMTe KOA 3aKa3a Ha CTPaHMIIEe ITOMCKA,
PacIIoNoXXeHHOM 110 CJleAyroleMy afipecy: www.endress.com/order-ident.

Kop 3aka3sa pacur.

TonbKo I YTeHUA [MomHbI KO[ 3aKa3a OJId MCXOOHOT'O

nipmbopa CorIacHo crenmpuKanmm

TEeKYILI.KO 3aKa3a pacil.

TonbKO [y1st YTeHUS TeKy1mit KOg, ¢ y4eTOM M3MEHeHWit

B alrapaTHoM obecrieyeHMn. ITOT
Koz HeobX0IyMOo BBeCTM BPYUHYIO

Bepcna I10

TonbKo JIA YTeHUA CepI/IIZHbIe HOMepa I103BOJIAT

TIOJIYIMTb JOCTYII K AAHHBIM U
IIOKyMeHTalmu o ripubope B
VIHTEpHeTe:
www.endress.com/device-viewer

Bepcus I10

TonbKo Oy1d YTeHus TeKyLLIaF[ Bepcuda

» HART

Tonvko npu ranuuuu onyuu HART

TomnbKo Ay1s1 yTeHUA Uupopmanys mo HART

= Afipec IMHEBI
= YHMK.a[ipec

YHMKaIBHBIV afpec IpUBA3aH K
CepMHOMY HOMEpY M UCIIOJIB3YeTCs

= [D ponsBoauT. 11s1 obpareHus K npubopam B

= Tym npubopa
= Obn.nmpudbopa

cpene Multidrop
Homepa mcrionHenmit npubopa u

= [lomck obrOBII. [10 BepCyi IPOrpaMMHOIO

obecrieuyeHys MOBBIIIAFTCSA npn
BHECEHUM U3MEeHEeHUMN

» Modbus

Tonvko npu nanuauu onyuu Modbus

TornpKo Oyist yTeHMA Mudopmanmsa mo Modbus

= AKTUB.
= Afnpec IMHBI
= 3aBeplueHue

= Modbus TCP Port 502
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DIAG/CucremH. MH(pOpMaLys

dyukms

Onuyn

Hudopmarms

p PROFIBUS

Tonvko npu ranuvuu onyuu PROFIBUS

TornpKo Oy1s1 UTeHUs
= 3aBeplleHKe

= Afpec IMHEBI

= JIneHT. HOMep
Bomer

DPVO state

DPVO fault

DPVO master addr
DPVO WDT [ms]

CocTosiHME MOIIYIIA U ApyTas
nHpopmauys no PROFIBUS

» Ethernet

Tonvko npu Hanuuuu onyuu Ethernet,

EtherNet/IP, Modbus TCP, Modbus RS485

unu PROFIBUS DP unu PROFINET

TornbKo Oy1s1 UTeHUs

= AKTUB.

= CepBep

= HacTpoviku CBA3U
DHCP

IP-Apnpec

Macka cetn

o3

CepBuc. epexiL.
MAC-Apnpec
EtherNetIP Port 44818
Modbus TCP Port 502
= Cepsep TCP Port 80

Mudopmanys no Ethernet
OTobpakeHne 3aBUCUT OT
JCIIOJIb3YEMOT0 TIPOTOKOJIA TTOJIEBOM
IIMHEBL

p PROFINET
Tonvko npu ranuuuu onyuu PROFINET

Howmep craHmpym

Tonbko AJIA YTeHUA

p SD-kapra

TosnbKO [Oy1s1 UTeHUS
= Cymma
= (CB06. maMATb

p Cyucremu.momymm

3aj.mmaH.

OcH.

Mopyne nucnnes

Pacumpwur. mnara 1 ... 8

TornpKo [y1s1 UTeHUs
= Omycanme
Bepcusa I10

Kop 3akasa
Bepcus obopyrmos.
Bepcusa I10

[anHasg nHEGOpMaIMs
NIpefioCTaBIAeTCA 110 KaXKgoMy
MIMEIOLIEMYCS MOJIYITEO
3J7IeKTPOHMKM. YKa3bIBauTe
cepuiiHble HOMepa ¥ KOAbI 3aKa30B,
HaIpMMep, IIpy HeobXoAMMOoCTH
CEepBUCHOTO 0bOCITY KMBaHMSA

P [aTumkm

TonbKo [y1s1 UTeHUs:
s Ommca"ue

[anHasa nHOpMaIMa
TIpeMIOCTaB/IAETCA MO KaXKAOMY

= Bepcna I10 MMemoLeMyCd AaTUMKY. YKa3blBauTe
= Kop 3aKasa cepuitHbIe HOMepa M KOJIBI 3aKa30B,
= Bepcns obopymos. HaIpMMep, IIpy HeobxoaMMocCT
= Bepcna I10 CEepBUCHOTO 0b6CITY KMBaHMA
P CoxpaHeHMe CUCTEMHOM MHDOPM.
[> CoxpauuTtb Ha SD-KapTy Nwms daitna Mupopmanys coxpaHseTcs Ha SD-
IIpMCBanBaeTCsa KapTy BO BJIOXKEHHYIO MAIKy

aBTOMATHYeCKM U
BKJIIOYAET B cebs MeTKY
BpeMeHN

«sysinfo»

CSV-@ait MOXXHO OTKPEBITh U
OTpeaKTMpoBaTh, Hanpumep, B MS
Excel. 3ToT harr moxxeT
JMCTIOTIb30BAaThCA IpM 06 CITy>KMBaHUM
npubopa
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DIAG/CucremH. MHpOpMAaLMS

OyHKIMSA Onpm HHdpopmanysa

P Heartbeat skcrutyaTarms Oyuxumy Heartbeat mocTymHe
TOJIBKO B COOTBETCTBYIOLIMX
VCIIOJTHEHWAX Ipubopa Wiy Ipu
BBOJI€ [OTIOJIHUTEIBHOTO KOlla

JocTyna
p I[Tpubop TomnbKo Ay1s1 yTeHUA T'oToBHOCTB

= (Obuiee BpeMs paboTh [IporieHTHOE 3HAYEHME BpeMEeHN

= CueTuMky nocse cbpoca | paboTsl be3 HamMUMA OXKMUAAOLIINXK
= [OTOBHOCTb ommboK (IIpy IOSBJIEHMM KOTOPEIX
= Bpewms pabotsr TeHEPUPYETCS CUTHAJT COCTOSIHMA F)
= Bpems B cboe (Bpems pabotsl - Bpemsa B
= KomyuecTBo cboeB c6oe)*100% /Bpemsi paboTsI

s Cpe[.BpeMs
HapaboTKM Ha OTKa3
s Cpeq.BpeMs Ha
PEMOHT
= > COpocnTh CYETUMKYI

Bpewms B cboe

Oburee 3HaUeHNEe BpeMeHy paboTEl ¢
Ha/IUyeM OXMIAIONIMX OMMO0K
(IIp¥ TOSIBTIEHMM KOTOPBIX
TeHePUpPYeTCs CUTHAI COCTOsTHMA F)

Cpen.Bpems HapaboTKy Ha OTKa3
CpenHee BpeMst MEXIY OTKa3aMu
(Bpemst pabots! - Bpemst B cboe)/
KommyecrtBo cboeB

Cpeni.BpeMst Ha PpEMOHT

CpenHsst IPOAOIDKMUTEIBHOCTD
peMoHTa

Bpems B cboe/KomnuectBo cboeB

1) IIpu yCII0BMM TIPEROCTaBIIeHNs U3TOTOBUTEJTHO TTOJTHOYM MH(OpMaumu 06 M3MeHEeHMsX B alapaTHOM
obecrieyeHmn.

12.13.2 Uudo o gaTunke

» DBribepuTe HY>KHEBIN KaHaJI M3 CIIMCKA KaHAJIOB.

OTobpakaetcss MHQOpPMALIUA CJIEOYEOLINX BUIIOB!
= [Ipen. 3HaUueHUs
YcrioBus, B KOTOPBIX paHee 0Ka3blBaJICA JaTYMK, HallpuMep, MMHMMaJIbHasA U
MaKCHMaslbHas TeMIIeparypa )
= Bpems pabotbr
Bpems paboTel aTunKa B YKa3aHHBIX 3KCTPEMAJIbHBIX YCIOBUAX
= udopmarnms o KamnbpoBke
[aHHBIE TIOCTIEHEN KaMOPOBKMU
KanmbpoBOoUHbIe aHHBIE 3aBOZICKOI KanbpoBKm ¥
= Cnenu¢.maTumnka
[Ipenensl ouana3oHa U3MepeHUs IJig OCHOBHOI'O 3HaUeHMs U3MepseMOM BeJIMUMHEL U
TeMIlepaTypbl
= Obwas nadopmanysa
NpentnduKarmmoHHas MHQOPMALUA JaTIMKA

dakTnueckue OTO6pa)KaeMbIe HOaHHbIe 3aBUCAT OT KOHKPETHOT'O ITOOKJIFOYEHHOI'O JaTUMKa.

3) JOCTYIIHO He 1S BCEX TUITOB AATUMKOB.
4) TocTymHO He [yid BCEX TUIIOB AATYMKOB.
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12.14 MWcropusa paspaborku BctpoeHHoro I10

MaTa HUcnonuenne | i3meHeHns nporpaMMHOro obecrieueHust HoxyMeHTaUMs1

12/2019 | 01.07.00 Pacumpenue BA01225C/07/RU/13.19
= [lonnepxka HoBOro Momysi BASE2 BA00486C/07/RU/02.13
= PROFINET BA01245C/07/RU/08.20

s Hospni gatumMk Memosens Wave CAS80E

= Pejie BpeMeHM [I71s1 [IBOMYHBIX TEXHOJIOTMYECKMX
rlapaMeTpoB, B 3aBUCMMOCTY OT OCHOBAHHBIX Ha
BpeMEHM YCIIOBUIA

MopepHu3anys

® MaxcuMabHOe KOJIMYECTBO CHMMBOJIOB AJIA
MaTeMaTU4YecKoy (PYHKLIMY POPMYIIB! YBEIIMUEHO 10
255

= [lepepava maHHBIX COCTOSTHMA Ipubopa,
orpenieneHHBIX yHKIMe Heartbeat, BosmoXxxHa
TaKKe 110 UM(pPOBOI LIMHe

= Heartbeat [IpoBepka: mepeornpepenes BapMaHT
COCTOSIHMA «He aKTUBMPOBaHO»

s OpHOTOYeuHas KammbpoBKa faTumnkos pH
afanTypoBaHa K TEXHOJIOTMYIECKOMY U
perucTpanyoHHOMY MoBefieHuto ipubopa CM42

s Qopmar NpoMeXyTKa BpeMeHY YBeJIMYeH [0 CEKYH

01/2019 | 01.06.08 Mopepuu3auys BA01225C/07/RU/11.19
= Oynkiusa Heartbeat [IpoBepka bomnpite He BiusieTr Ha | BA00486C/07/RU/02.13
BBIXOJIBI BA01245C/07/RU/06.19

= T'padmueckas MHOMKAIMsA coctossHamsa Heartbeat
Telepb MHTErpUpOBaHa B Beb-cepBep

s [IpenenpHbIe 3HAYEHWS UCTOLIEHWS 37IEKTPOJINTA I
aMIIepOMETPUUECKMX JaTUMKOB KUCIIOpOoa

= [IpepnenbHble 3HaUeHMA A7 InkiioB CIP-ouncTky ansg
4-KJTIEMMHBIX JaTYMKOB IIPOBOLVIMOCTA

0572018 | 01.06.06 MopepHusanma BA01225C/07/RU/10.18
= HoBele ceHcopHBle KHONIKM ALL 1 NONE B BA00486C/07/RU/02.13
pemakTopax ¢ MHOXeCTBEHHBIM BEIOOpOM BA01245C/07/RU/05.17
= BBOAMMBI BPYYHYIO KO3(DUIMEHT IS HUTPATOB
(CAS51D)

= ObHOBJIEHBI (DYHKLMM TaliMepa KaJmMbpOBKYU 1
ZocToBepHOCTM pH, TPOBOIMMOCTH, COLePXKaHMA
KUCTIOPOAa 1 fe3uHbeKImm

= UeTKOe pa3rpaHndeHMe CMeleHNs 1 KaJIMOPOBKY II0
1 Touke gy pH

= B03MOXXHOCTb 3arpy3KM oT4eTa o mposepke Heartbeat
¢ Beb-cepBepa

= Bojlee T0JIHOe omycaHMe JYarHOCTUUECKOro Kofja

013
06/2017 | 01.06.04 Pacumpenne BA01225C/07/RU/05.17
= Heartbeat MonuTOopHHT 1 [IpoBepka BA00486C/07/RU/02.13
= HoBas mareMaTuuecKas QyHKuusa Popmyna BA01245C/07/RU/05.17

Hosele gatumkm: CUS50D m nmokenza xiopa
Kammbposka uepes EtherNet/IP

['eneparop caitnnos PDF s dyukimm Heartbeat
Kammbposka o rpobe CAS51D

MopepHu3anms

= J[3meHeHMA TabIMI] KOHIIEHTPALMN/ TPOBOAMMOCTHM

= [lepenmeHoBaHMe nIapaMmerpa Xiop - He3nHdekumsa

= BoccTaHOBNeHMe NOCIeQHEro aKTUBHOTO SKpaHa
M3MepeHus TI0cTIe Ilepe3arpysKn

= PerucTpaums saMeHbI KOJINayKa ¥ 371eKTPOJIUTA B
JKypHaJie KaMbpoBKHM (KUCIIOPOSI, He3MHMEKLMA)

= BBOIyMENI BpYYHYIO KO3(D(UIMEHT IIsI HUTPATOB
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IaTa HUcnonuenne | ismeHeHuss mporpaMMHOro obecrneyenust IoxyMeHTaums1
12/2016 | 01.06.03 Pacumpenne BA01225C/07/RU/04.16
= KanmbpoBka faTumka nocpenicrsom Modbus mwm BA00486C/07/RU/02.13
EtherNet/IP: mpoBogMMOCTb, KMCJIOPOZ, XJIOp U BA01245C/07/RU/04.16
MYTHOCTB

= KoppeKTMpoBKa I10 YeTbIpeM Ko3(hpuLIeHTaM,
K03 (pMLIMeHT crieKTpasibHOM abcopbiym

= Qr31MeTp, KOHIEHTpaumsa HUTPATOB U
K03(pHLMeHT crieKTpanbHoM abcopbrmm

= HoBas mogesns myd ocagka CUS51D

MopepHusanys

= B03MOXHOCTb H7I0KMPOBKM JIOK&JIbHOT'O AMCITIes
nocpepcrBoM Modbus nim EtherNet/IP

= CocTosiHME BBIXOJa TaKXKe MOXET OTMedaThbCs B
KypHaJle permcTpanmy JaHHbIX

= HaumeHoBaHue bycepHoro pactsopa pH
npomsBogcrBa Endress+Hauser 9.18 n3meneHo Ha
9.22

= B03MOXHOCTb CUMThIBaHMA Ko3duimenta CUS51D
110 IMPOBOY LIMHE

0372016 | 01.06.00 Pacumpenne BA01225C/07/RU/04.16
s Heartbeat [IpoBepka BA00486C/07/RU/02.13
® [IyarHoCTMUEeCKIe MOLYIN C BO3MOXXHOCTBIO BA01245C/07/RU/03.16

HaCTPOMKU

= KoppeKTpoBKa I10 YeThIpeM K03 huumeHTam,
K03(h(pMLIMeHT crieKTpasibHOM abcopbiym

s Kammbposka cmemennss CUS71D

s HoBas MaTeMaTtnuecKas (OyHKLMA, KATMOHHBIN
0bMeHHMK

s KoHurypupyemei nopspok banros ang Modbus

Mopepuusanmsa

= [IpoBepKa CpoKa AeiicTBUA KaJMOPOBKM aTuMKa
(amanTaums K IMKIMYeCKMM IIPOLeccam)

= pH-cMeleHMe MOXXHO COXpaHMTD B AaTUMKe MU B
npeobpasoBaresie (paHblile BO3MOXHO OBUIO TOJIBKO B
mpeobpaszoBarese)

= Jkpanel CUS71D (oTobparkeHne ycuiteHus,
MH(OpMaLya 0 TEHEHLMN)

= }[3MeHEHHBIE TEKCTBI MEHIO

0372015 | 01.05.02 Pacumpenne BA01225C/07/RU/03.15
= [IpoBOAMMOCTD BA00486C/07/RU/02.13
s Hoseui matumk: CLS82D BA01245C/07/RU/02.15
= KoHIleHTpaIms Bcerga oTobpaXkaeTcs B MEHIO
M3MepeHus
= Pacmvpenye Tabmmi KOHLIEHTPaLMN
= Kucnopop
Hoseit gatunk: COS81D
= Ko3dumyeHT criekTpaspHO abcopbrmy, HUTpATH,
MYTHOCTb
= CKOpPPEKTMPOBAHBI HACTPOMKY KasIMOPOBKM
= KoHuryprpyemas 4actoTa Murauus (pyHKImsa
JKCIIepTa)

MopepHusanys
KoppeKkTrpoBKy MeH!0 ((pyHKIMM, 0603HAYEHNS)
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Endress+Hauser

HaTa HUcnonnenne | ismeHeHus1 nporpaMMHOro obecrieuenust HoxyMeHTaumst

12/2013 | 01.05.00 Pacmmpenne BA01225C/07/RU/02.13
s Chemoclean Plus BA00486C/07/RU/02.13
= KaneHnapp QyHKIMI OUMCTKU BA01245C/07/RU/01.13

= [IpoBOAMMOCTD
= [lepexTroueHye AuanasoHa M3MepeHn TakxKe Ay
KOHZIYKTMBHOT'O M3MePeHMA NPOBOAMMOCTA
= CyrHan BHeIHel TeMIepaTyphbl Yepes TOKOBBIA
BXOJ]
= Kucopon
= CyrHasbl BHEIIHero AaBjeHns Wiy TeMITepaTyphl
yepes TOKOBBIN BXO[
» JIoOKIFOUEHHBIN AAaTUMK IPOBOAMMOCTM MOXeT
JMCII0JIb30BAThCA 1A pacyeTa MMHepaIu3almm
s KosduumeHT crieKTpanbHOM abcopbiym, HUTpATHI,
MYTHOCTb
[TapameTpbl KalmMbpOBKM KOH(MUIYPUPYIOTCA 110
TI0JIEBOV LIMHE
= JlMarHocT14ecKue KoJibl KaHAJIOB AJ1A (PYHKLMM
«YIEP2KAHME»
= [logmepxka cBa3u 110 npoTtokony EtherNet/IP

MopepHu3anys

= PeKBM3NTEI 17 BXOHA Ha Beb-cepBep s
yIIpaBJieHMs HeCKOJIBKMMM YYeTHBIMM 3arnCAMA
T10JIb30BaTesen

= KoHTposnbHas TodKa v napametTpe! PID g
KOHTPOJUIEPOB KOH(MUIYPUPYIOTCA 10 IINPPOBOM
mMHe

07/2013 | 01.04.00 OpurmHanBHOE IIPOrpaMMHOe obecrieyeHne BA01225C/07/RU/01.13
BA01227C/07/RU/01.13
BA00450C/07/RU/17.13
BA00451C/07/RU/16.13
BA00486C/07/RU/02.13

LZ4 Library
Copyright (c) 2011-2016, Yann Collet
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS"AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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13 Texnu4yeckoe obcimyknBaHuMe

Bnmsanme Ha mpoliecc M yIpapieHMe IpoLieccoM

» [lna obecrieyeHus be30macHOCTM U HaIeXKHOCTM (DYHKIMOHMPOBaHUA BCEM TOUKM
M3MepeHus cJleflyeT CBOeBpeMeHHO IIPMHMMATh Bce HeobXoAmMble Mephl
IIPefIOCTOPOXKHOCTH.

TexHuyeckoe obCITyXKMBaHME TOUKM M3MepeHNsA BKIIOUaeT B cebs crieyroLIme oreparym:
= KarmMbpOBKa;

® OUJICTKa KOHTPOJUIEepa, apMaTyphl M faTuMKa;

= [IpoBepKa Kaberen u coequHEHN.

A OCTOPO>XHO

Pabouee faBieHue ¥ TeMIlepaTypa, 3arpsi3HEHNE, 3JIEKTPUYECKOE HATIPSDKEHNE

OmacHOCTB MOJTYYeHWs TKEJION MITM CMEePTeNTbHOM TPaBMEL

» JM3beraviTe onacHOCTH, CBA3AHHOM C AABNIEHMEM, TEMIIEPATYPOM U 3arPsI3HEHNUEM.

» [Ipexxme yeM BCKpEIBATB IpMOOP, yOemurecs B TOM, UTO OH 0DeCcTOYeH.

» HanpsbKeHVe MOXET ITOCTYIIaTh Ha KOMMYTAIMOHHEIE KOHTAKTBI OT OTHEJIBHEIX IIeTel.
9T JIMHUM HeobXoOMMOo 06eCTOUMTD Iepes; HauarioM paboThl ¢ KITeEMMaMM.

YBEQOMJIEHNE

dnekrpocraTnyeckuii paspsg (ESD)

OmacHOCTB MOBPEXAEHMST 3TIEKTPOHHBIX KOMIIOHEHTOB

» HeobxopmMbl MepbI MHAMBUAYATIBHOM 3a1IUThI OT CTATUUECKOTO 3JIEKTPUUECTBA,
HarpyuMmep pa3psiika Ha KoHTakT PE mepey npoBemenem paboT win IOCTOSHHOE
3a3eMJIEHME C TOMOLIBIO 3a3eMJIArOIEr0 bpacierTa.

» B uessix cobcTBeHHOM He301acHOCTM UCTIONB3YITE TOJIBKO OPUTMHAIIbHBIE 3aIlacHBIe
yacty. [[py MCTI0IIb30BaHMM OPUTMHAJIBHEIX 3aM1aCHBIX YacTelt (QyHKIMOHMPOBaHME,
TOYHOCTB M HAZIEXKHOCTD OYIyT 0beCeyeH ! 1 IIOCyIe TIPOBENEeHNUS TEXHUUECKOT0
obcy>KMBaHUA.

13.1 Oumnctka

13.1.1 BHewHwui aucruiei (B yCTaHOBJIEHHOM COCTOSTHUM )

» 19 ouncTKM Hepe;[HEfI YacCTu KOpIIyca I/ICHOJ'H:BYI‘/‘ITE TOJIBKO UMCTAILIME CpENCTBa
06]].[61"0 Ha3Ha4YeHUA.

Cormacno DIN 42 115, nepefHsa 4acTb KOpIIyca YCTOMYMBA K CJIeIYIOMIMM BeIeCTBAM:
= 3TaHOJ (KpaTKOBPEMEHHOE BO3IENCTBIE);

= PasbaBneHHbIe KMCTIOTH (Makc. 2% HCI);

= PasbasneHHble ocHOBaHMA (MakKc. 3% NaOH);

® GEITOBBIE UMCTALME CpeACcTBa HA OCHOBE MBUJIA.

YBEJOMJIEHUE

He pomyckaeTcs1 MCIIONIBb30BaTh ApYyrue YUCTSILME CpeAcTBa

Pyck noBpexxzieHMs OBepXHOCTY WM YIUIOTHEHUsA KopIlyca

» He mcronb3yiite Oy OUMCTKY KOHLEHTPMPOBaHHEIE MUHEPAJIbHBIE KMCIIOTHI U
IIeJI0OYHBIE PACTBOPEL.

» He mcnonb3yiite opraHMyecKme UNCTALME CPeCTBa, TaKMe KakK alleToH, HeH3MII0BBI
CIIMPT, METAHOJI, AUXJIOpMeTaH, IMMEeTHII0eH30J1 MM CPeliCTBa Ha OCHOBE
KOHIIEHTPUPOBAHHOTO TTIUIIEPUHA.

» He mcronb3yiite Oy OUMCTKY [1ap M0J BEICOKMM [IaBJIEHMEM.
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13.1.2 lindpoBrie faTIMKKN

A BHUMAHUE

Ha Bpems paboT 1o TexHndeckoMy 0bCIy»KMBaHMIO IIPOrpaMMBbI He BBIKITFOYAFOTCA.

Bo3M0>XHO TpaBMMpOBaHMe 13-3a BO3[ENCTBUA Cpebl WM YMUCTALIETO CpefcTBa!

» 3aKpoiTe BCe aKTMBHEIE IPOTPaMMBEI.

» IlepeBenuTe IpnbOp B CEPBUCHEBIN PEXMM.

» Ecmm npoBepka QyHKLMY OUMCTKM BBIIIOJIHAETCA BO BPEMSA OUMUCTKM, HaJIeHbTe
3aIIMTHYIO OZIeXAY, OUKM M TIepUaTKY WM IPMMUTe IpyTMe Mepel 4jid obecrieyeHUs
JIMYHOM 3aILUTEL.

3ameHa maTuyMKa nyrem obecreueHus1 HOCTYITHOCTH TOYKU U3MEPEHUS

B u1yyae BO3HMKHOBEHMA OLIMOKY WM IIpY He0HXOOMMOCTHY 3aMeHEI faTYMKa COTTIaCHO

rpamKy TEXHMUECKOTO 0bCTY>KMBaHWSA ClIeAyeT UCIIOIB30BaTh HOBBIV JATUMK WITU

TIOJTYYMTE M3 J1abopaTopMu MpefBapUTEIIBHO OTKAIMOPOBaHHBIN JAaTUMK.

= KanmbpoBKa JaTIYMKOB B U3MEPUTEIIBHOM J1ab0paTOPMY BBITIOJTHAETCS IPY ONITUMAITBHBIX
YCITOBUSIX OKPYKAFOIIEN CPelBl, UTO TI03BOJIsIET 0DeCieunTs BEICOKOE KaueCTBO
M3MEPEHU.

# ECniv aTYMK He IpOIleN IpefBapUTENIBHYI0 KamMbpOBKY, ero ciefgyeT OTKanmmMbpoBaTk.

1. ObpatuTe BHMMaHMe Ha IIpUBeJIeHHBIE B PYKOBOZCTBE I10 3KCIUIyaTallMy JaTunKa
YKa3aHUA 110 TeXHMKe 0e30I1aCHOCTH, KOTOpBIe CjleflyeT cobIrofaTh Ipy CHATUN
IaTuMKa.

2. CHumwnte OaTuMK, KOTOprIZ TMIOJIEXUT TEXHNYECKOMY OﬁCJ'I}DKVIBaHI/I}O.

3. YCTaHOBMTE HOBBIM JaTUMK.
L~ JlaHHEIE TaTUMKA aBTOMAaTUUECKM TlepellatoTcs B ripeobpasosarens. Ko
pa3biokupoBaHmst He TpebyeTcs.
M3mepeHme BO30OHOBIISAETCS.
4. OrtmpaBbTe MCIIOIB30BaHHBIN NaTUMK B 1abopaTopuio.

- B nabopaTopmm JaTUMK MOXKHO IOATOTOBUTE K IOBTOPHOMY MCIIOJIb30BaHMEO
IyTeM obecrieyeHMs OCTYIIHOCTY TOUKY M3MEPEHNUA.

HO)J,'I‘OTOBbTe AaTYMK K IIOBTOPHOMY MCII0JIb30BAHUIO

1. OumcTuTe HaTUMK.

&= [l51q 3TOro UCIONB3yNTe YUCTALLEee CPELCTBO, YKa3aHHOe B IOKyMEeHTalluu Ha
IaTuyMK.

2. IIpoBepbTe JaTuMK Ha HaJIMYME TPEIIVH U IPYTMX MOBPEXIEHMIA.

3. Ewm noBpexxpenus He 0OHapy»KeHbl, pereHepupyiTe gatumk. Ecm 310 Heobxomumo,
XpaHMTe JAaTUMK B pereHepanMoHHOM PAacTBOpe (PYKOBOZCTBO I10 SKCIUTyaTalm
JaTymKa).

4. OtkarmbpyiiTe faTUMK 1A IOBTOPHOTO UCIIONIb30BAHMSA.

13.1.3 ApmaTtypsl

MHpopMaIms 0 TEXHUUIECKOM ODCITY>KMBAHMY U YCTPAaHEHUM HEUCTIPABHOCTEN
apMaTypbl IIpMBefieHa B PYKOBOZCTBE 10 3KCIUTyaTallMy 3TOM apMaTypbl. MHCTpYKLMs
IO SKCIUTyaTaly apMaTypEl COIEPKUT OIMCaHMe HeobXOOMMBIX ITPOLIEAYD, TAKUX KaK
MOHT&X ¥ IEMOHTa)X apMaTyphl 1 3aMeHa JaTUMKOB M JIUIOTHEHWIA, a TAKKe
MH(pOPMALMIO O XapaKTepUCTUKAX COMTPOTUBIIEHNMS MaTepPHaJIoB, 3allacHbIX YaCTAX U
aKceccyapax.
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14 PemoHT

14.1 Obumme ykasaHus

Hypke npmBeieHBl OCHOBHBIE ITOJIOXKEHMA KOHLEMNIMA peEMOHTA U IIepeobopyIoBaHusA

npubopa.

= KOHCTpYKIMA M3Tens ABIAeT A MOAYIIbHO.

® 3anacHble 4acT¥ 00beAMHEHEl B KOMIUIEKTHI ¥ CHab>XeHbl COOTBETCTBYIOIIMMU
PYKOBOJCTBaMM I10 MCIIONIb30BAHMIO KOMIUIEKTOB.

» Jlcnionb3yiTe TONMBKO OpUTMHAJIBHEIE 3allacHbIe YacTH, BEINYIIeHHbIE M3TOTOBUTEIIEM
V3LOenus.

= PeMOHT BBINOJIHAETCA B CEPBMUCHOM IIEHTPEe M3TOTOBUTEIIA WU CIIeIMaIbHO 00yYeHHBIM
IIepCOHAJIOM I10JIb30BaTEJIA.

s CepTuULIMpOBaHHEBIE IIPUOOPEL MOTYT OBITH IIepeobOpyNoBaHEI B Apyrue
cepTUMIMPOBaHHBIE IPMOOPHI TOJIBKO B CEPBUCHOM LIEHTPE MIIM Ha 3aBOJIe
MU3TOTOBUTETIA.

= CrreiuTe 3a COOTBETCTBMEM IIPMMEHVMEBIM CTaHAAPTaM, HallMOHaIbHBIM HOpMaM,
IOKYMEHTAlMU U CepTU(MKATAM 10 B3PBIBO3AIIUIIEHHOMY UCIIONTHEHMIO (XA).

1. IIpoBoOMTE peMOHT HEODXOOMMO B COOTBETCTBMM C PYKOBOJCTBOM K
COOTBETCTBYIOIEMY KOMIUIEKTY 3aIlacHBIX YacTel.

2. Bepure moxymeHTHpoBaHMe paboT 10 peMOHTY WM I1epeobopyIoBaHMUIO, U
3apermcTpupyiTech Ha HTEpHET-pecypce Life Cycle Management (W@M).

14.2 3amacHble yacTu

[lepeueHb 3amacHBIX YacTey K MpunbopPy, MocTaBKa KOTOPBIX BO3MOXKHA B HACTOSLIEe BpeMs,
MIMeeTcsd Ha Beb-caiTe:

https://portal.endress.com/webapp/SparePartFinder

» [Ipu 3aKa3e 3amacHbIX YacTel HeOOXOOMMO YKa3bIBAaTh CEPUITHEIN HOMep IIpubopa.

14.3 Bosspat

M3penne HeobXoaMMO BepHYTh MTOCTABUIMKY, eCJ1 TpebyeTcss peMOHT MM 3aBOZCKas
KaymMbpOBKa, a TaKKe IIpU 3aKa3e WIM JOCTaBKe HeBepHOro npubopa. B cooTBeTCcTBMM C
3aKOHO[aTeJIbHBIMM HOpMaMM B OTHOLIEHMYM KOMITaHUM C CepTUPUIMPOBAHHOM CUCTEMON
MeHemKMeHTa KavecTBa [SO B kommanmm Endress+Hauser felicTByeT crielinanbHas
npoueaypa obpaleHus ¢ bbIBIIEeN B yIIOTpebieHn NPOAYKLMEN.

Utobel obecnieunTs OBICTPEIN, be30macHBIN 1 TTPodeCCMOHAIBHBIN BO3BpaT mpubopa:

» s nony4eHns MH(GOPMALMY 0 IPOLeAype U YCUIOBUSAX BO3BpaTa Ipubopos,
obpatureck K Beb-canty www.endress.com/support/return-material.

14.4 YTwimsanus

[Tpubop comepXMUT 37IEKTPOHHBIE KOMITOHEHTEL. V3[eNme clenyeT yTWIM3UPOBATh B
KauyecTBe 3JIEKTPOHHBIX OTXOZOB.

» CobnrofanTe Bce MeCTHBIE HODMBL.

YTunusupyiite sreMeHTbI HIUTaHUS JOJDKHBIM obpa3om.

» YTVIJ'IVBI/IpyﬁTe 3JIEMEHTHI ITMTaHUA, COﬁHIOLLaFI MeCTHbIe HOPMBI B OTHOIIEHMN
YTWIIM3alMM 3JIEMEHTOB [TMTaHUA.

Endress+Hauser
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15 BcrmomorarenpHoe obopygoBaHue

[asnee nepeunciieHbl Hanbosiee BaXKHBIE aKCeCCyapel, AOCTYITHbIE HA MOMEHT BBIITyCKa
HaCTOALIEN TOKYMEeHTaIUN.

[lepeuncrieHHBle HMDKe aKCecCyaphbl TEXHMUECKM COBMECTUMBI C U3[IeMeM, YKa3aHHBIM B
MHCTPYKLVM.
1. Bo3MOXXHBI OTpaHMUeHM KOMOMHALMM IIPOYKTOB B 3aBMCMMOCTH OT 0671aCTH
[IpUMEHEHMS.
Ybenurech B COOTBETCTBUM TOUKM M3MEPEHMA YCIIOBUAM IIPMMEHeHHUA. 3a 3T0
OTBeydaeT oIlepaTop U3MepUTEJIHOIO TYHKTA.

2. ObpauanTe BHMMaHMe Ha MHPOPMAaLMIO B MHCTPYKLIMAX KO BCEM ITPOOYKTaM,
0cobeHHO Ha TeEXHMYECKME JIaHHbIE.

3. [na nonmyyeHus MHGOpPMaLMM O He YKa3aHHBIX 37leCb akceccyapax obpaTurech B
CEPBWCHEI [IEHTP WM OTHEN IPOHaX.

15.1 BcmomoraTtenbHoe obopynoBaHMe 11 KOHKPETHBIX
YCTPOMCTB

15.1.1 MW3mepurenbHbIe Kabenmu

Kabens manabix Memosens CYK10
s [17151 1MPOBBIX JATYMKOB C IOAAEPXKKOM TexHOomoruu Memosens
= KoHurypatop BeIOpaHHOTO MPOAYKTa Ha CTpaHMlle u3nenus: www.endress.com/cyk10

Texnnueckast uHopmaumsa TIO0118C.

Kabens manubix Memosens CYK11

® YIJIMHUTENIBbHBIN Kabesb 1A M@ POBLIX AaTUMKOB, OAKII0YaEMBIX 10 IIPOTOKOIIY
Memosens.

= Product Configurator Ha cTpanmiie nsmenms: www.endress.com/cyk11.

Texunueckoe ormcanme TI00118C

15.1.2 [aTtumku

CrexnssHHBIE 3JIEKTpOAbI

Memosens CPS11E

» [laTumk usmepenusi pH i craHOapTHBIX IPMMEHEHMH B IIPOMBIIUIEHHOCTY U
3KOTEXHOJIOTHSX

= [IncpoBoit gaTumK c TexHonoruert Memosens 2.0

= KoHuryparop BeIOpaHHOTO MPOAYKTa Ha CTpaHMile u3nenus: www.endress.com/cpslle

Texnnueckast uHopmaumsa TI01493C.

Memosens CPS41E

» [TaTunk pH [J14 TEXHOIOrMYEeCKOro mpoLecca.

= C KepamMmnueckoy nmagparmoit 1 Xunkmum snexrponmtom KClL

= [TncpoBont gaTumk c TexHonoruert Memosens 2.0

= KoHuryparop BEIOpaHHOTO MPOAYKTA Ha CTpaHMIIe M3nenus: www.endress.com/cps4 le

Texnnueckast uHopmanmsa TI01495C.
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Memosens CPS71E

= [TaTumk pH A9 XMMMKO-TEXHOJIOTMYECKOr0 IIpMMeHEeHA

= C YOHHOM JIOBYLIKOJ 711 YCTOMUMBOIO K OTpaBJIEHMIO 3JIEKTPOZA CPaBHEHMA

= [Inposoyt JaTtumk ¢ TexHomorueir Memosens 2.0

= KoHurypaTop BIOpaHHOT0 IIPOAYKTa Ha CTpaHmLe usgenuda: www.endress.com/cps7le

Texunueckasa nadopmanya TI01496C.

Memosens CPS91E

= [lTaTumk ypoBHA pH A7 cuIbHO3arpsA3HeHHEBIX Cpef

= C OTKpEITOM Inadparmomn

= [IndpoBoit faTumK ¢ TexHonornert Memosens 2.0

= KoHdurypaTtop BelbpaHHOr0 IPOAYKTa Ha CTpaHMULie M3nenusa: www.endress.com/cps9le

Texunueckasa nadopmanya TI01497C.

Memosens CPS31E

= [laTumk pH A4 cTaHOapTHOTO IpMMEeHEHMUA B cpepax MOATOTOBKM IIMTHEBOM BOABI U
BOJBI A1 baccelHOB

= [IndpoBoit OaTUMK C IToAzepKKoM TexHonormu Memosens 2.0

= KondurypaTtop BelbpaHHOr0 IPOAYKTa Ha CTpaHMULIe M3nenusa: www.endress.com/cps3le

Texunueckasa nadopmanma TI01574C

Memosens CPS61E

= [Tatumk pH 117151 610opeakTopoB B chepe OMOTEXHONIOIMM M IMILEBOM ITPOMBIIIIEHHOCTH

= [IndpoBoit faTumK ¢ Texuonornert Memosens 2.0

= KoHuryparop BeIOpaHHOT0 IIPOJIYKTa Ha CTpaHulle u3genusi: www.endress.com/cps6le

Texumuyeckoe ommcanme TI0O1566C

Memosens CPF81E

= [TaTumk m3Mepenus1 pH myia ropHopobbIBatoIIelt IPOMBIITIEHHOCTH, IS OUMCTKM
IIPOMBIIIIEHHBIX M CTOYHBIX BOT]

= [Indpogoit, ¢ TexHonoruen Memosens 2.0

= KoHcurypaTop BelbpaHHOI0 IPOAYKTa Ha CTpaHuULle u3genusa: www.endress.com/cpf8le

Texumyeckoe ommcanme TI01594C

dmanupoBaHHbIe pH-3neKTpoasI

Ceramax CPS341D

= [TaTumk pH ¢ 4yBcTBUTENBHOM K pH 3Masbro.

= COOTBETCTBYET CaMbIM BEICOKMM TpebOBaHMAM B OTHOLIEHMM TOUHOCTM U3MepeHMs,
IlaBJIeHMs, TeMIlepaTypEl, CTePUIIBHOCTY M TPOYHOCTH.

= Product Configurator Ha cTpaHuiie usmenusa: www.endress.com/cps341d.

Texamuyeckoe ommcanme TI00468C.

HaTunku OBII

Memosens CPS12E

» [Tatunk n3Mmepennusa OBII 1A cTaHgapTHBIX IPMMEHEHM B IPOMBILIUIEHHOCTH 1
3KOTEXHOJIOTUAX

» [IndpoBoit faTUMK C Toamep Koy Texuonormu Memosens 2.0

= KoHurypaTop BblbpaHHOr0 IPOLYKTa Ha CTpaHmie usgenusa: www.endress.com/cpsl2e

Texanueckast mHpopmanms TI01494C
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Memosens CPS42E

s [Tatymk OBII g7171 TeXHONIOTMYECKOr0 IIpoljecca

s [I1poBO¥ JATUMK C TOAMEPXKKOM TexHonormu Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTa Ha CTpaHMIle M3femd: www.endress.com/cps42e

Texunueckasa nadopmanma TI01575C

Memosens CPS72E

s [Tatyuk OBII o171 npMMeHeHUs B XMMMKO-TeXHOJIOTMYeCKo cdepe

s [I1poBOI ATUMK C TOAMEPXKKOM TexHOonormu Memosens 2.0

s KoHurypatop BbIOpaHHOr0 MPOAYKTa Ha CTpaHMlle M3menus: www.endress.com/cps72e

Texunueckasa nadopmanma TI01576C

Memosens CPF82E

» [Tatunk usmepenus OBII [y1s1 ropHOZ06bIBarOLIel IIPOMBIIUIEHHOCTH, [IJIS OUMCTKHI
IIPOMBILITIEHHEBIX M CTOUHBIX BOJ

= [Tudpposoit, ¢ TexHonmoruent Memosens 2.0

s KoHurypartop BeIOpaHHOT0 MIPOAYKTa Ha CTpaHMlie u3nenusa: www.endress.com/cpf82e

Texumueckoe ommcanme TI01595C

Memosens CPS92E

s [Tatymk OBII 7171 cMJIBHO 3aTrpsA3HEHHBIX Cpef

= [11poBOI ATUMK C TOAEPXKKOM TexHonoruu Memosens 2.0

s KoHurypatop BbIOpaHHOTO MPOAYKTa Ha CTpaHMlle M3zenus: www.endress.com/cps92e

Texunueckasa nadopmanma TI01577C

Memosens CPS62E

» [Tatunk msmepenus OBII 11 IMTMeHNYeCKX Y CTePMIIBHBIX YCIIOBUM IIPMMeHeHNSA

= [Iupposoit, ¢ TexHonmoruent Memosens 2.0

s KoHurypatop BeIOpaHHOTO MPOAYKTa Ha CTpaHMlle M3menus: www.endress.com/cps62e

Texumueckoe ommcanme TI01604C

HOatunku pH-ISFET

Memosens CPS47E

= laTumk usmepenus pH ISFET

= [Indposois, ¢ Texnonoruneit Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTa Ha CTpaHMLe M3fenma: www.endress.com/cps47e

Texamueckoe ommcanme TI01616C

Memosens CPS77E

s NaTumk ISFET nna nsmepenns pH, KOTOPEBI MOXXHO IIOABEPraTh poLeAypaMm
CTEpPWIN3ALIMM M aBTOKIaBMPOBaHMA

= [Indposois, ¢ Texnonorueit Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IIPOAYKTa Ha CTpaHMLe M3femd: www.endress.com/cps77e

Texamueckoe omcanme TI01396

Memosens CPS97E

= JlaTumk usmepenus pH ISFET

= [Indposois, ¢ TexHonorueit Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTa Ha CTpaHMLe M3fema: www.endress.com/cps97e

Texamueckoe ommcanme TI01618C
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KombyuumnpoBannsle natunku pH n OBII

Memosens CPS16E

= [TaTumk n3mepenusi pH n OBII m1a cTanpapTHEIX 001acTelt IpUMeHeHns B
IIPOMBIIITIEHHOCTY ¥ 3KOTEXHOJIOTUAX

= [Inposoyt faTtumk ¢ TexHonorueit Memosens 2.0

= KoHurypaTop BeIOpaHHOT0 IPOAYKTa Ha CTpaHMile usgenmda: www.endress.com/cpsl6e

Texanueckoe omcanme TI0O1600C

Memosens CPS76E

» [Tatunk n3mepenus pH u OBII 115 mcrionb3oBaHMsA B TEXHOIOTMUECKMX TIPOLieccax

= [Inposont maTtumk ¢ TexHonorueir Memosens 2.0

= KoHurypaTop BeIOpaHHOT0 IPOAYKTa Ha CTpaHMLle u3genmda: www.endress.com/cps76e

Texanuyeckoe omcanme TI0O1601C

Memosens CPS96E

» [Tatunk nsmepenns pH u OBII nis mcrionbp3oBaHms B YCIOBUAX CMIIBHO 3aTpA3HEHHOM
pabouert cpelibl 1 B3BeLIeHHBIX TBEPABIX YaCTUL]

= [Inposoyt JaTtumk ¢ TexHonorueir Memosens 2.0

= KoHurypaTop BbIOpaHHOT0 IPOAYKTa Ha CTpaHMLie usgenmda: www.endress.com/cps96e

Texamueckoe omcanme TI01602C

MHI[YKTMBHBIG AaTYMKU ITPOBOAMMOCTHU

Indumax CLS50D

» /[HOYKTMBHBI JAaTYMK IPOBOAMMOCTH C BBICOKOM M3HOCOCTOMKOCTBEO

= [519 npuMeHeHMs B 0e30MaCHBIX M B3PEIBOOIACHBIX 30HAX

= C nopgaep kKo TexHonormm Memosens

= KoHurypaTop BbIbpaHHOT0 IPOJYKTa Ha cTpaHmiie usgenusa: www.endress.com/cls50d

Texumnueckoe ommcanye TI00182C

Indumax H CLS54D

» /[HOYKTMBHBI JAaTYMK IPOBOAVMMOCTHI

» CepTUQUIMPOBAHHOE TUTMEHNYECKOE UCITOJTHEHWE [T MMUIIEBOM U (hapMalleBTUIeCKOU
TIPOMBIIUIEHHOCTU ¥ BMOTEXHOIOTHI

= Product Configurator Ha cTpanuIie usgema: www.endress.com/cls54d

Texamnuyeckoe ommcanme TIO0508C

KoHAyKTHBHBIE faTYMKN IIPOBOAMMOCTH

Memosens CLS15E

= [ poBoIt ATUMK MPOBOAMMOCTH IJIs1 U3MEPEHMS B UMCTOM BOZE U B BOJIE BBICLIEN
CTEeIIEHM OUMCTKM

= KOHIOYKTMBHOE U3MepeHne

= C texHororuert Memosens 2.0

= KoHurypaTop BelbpaHHOr0 ITPOAYKTa Ha CTpaHMULe u3menusa: www.endress.com/cls15e

Texunueckoe ormcanye TI01526C

Memosens CLS16E

® [ poBoIt ATUMK MPOBOAMMOCTH IJIs1 U3MEPEHMS B UMCTOM BOZE M B BOJIE BBICLIEN
CTEeIIEHM OYMCTKM

» KOHIOYKTMBHOE U3MEepeHne

= C texHosorueyut Memosens 2.0

= KorcurypaTtop BelbpaHHOr0 ITPOAYKTa Ha CTpaHMULle u3menusi: www.endress.com/cls16e

Texunueckoe ormmcanye TI01527C
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Memosens CLS21E

= [IndpoBo¥t HaTUMK IPOBOAUMOCTY AJIA TEXHOJIOITMYECKMUX CPEel CO CPeAHEN MM BBICOKOM
IIPOBOJMMOCTBIO

= KOHIYKTMBHOE M3MepeHMe

s C nmopmep kKo TexHonornmn Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTa Ha CTpaHMLle M3femd: www.endress.com/cls2 le

Texunueckasa nadopmanma TI01528C

Memosens CLS82E

» [UrveHnIecKuit aTuMK IIpOBOAVIMOCTH

s [InpoBoit faTUMK c TexHonoruen Memosens 2.0

s KoHurypatop BeIOpaHHOT0 MIPOAYKTa Ha CTpaHMlie M3zenusa: www.endress.com/cls82e

Texumueckoe ommcanme TI01529C

Hatunku Kucinopoga

Memosens COS22E

= AMIIepoMeTpUUecKuil IaTUMK COfepKaHMA KUCI0POoa IS TUTMEeHNYeCKOro
IIpMMeHeHM C MaKCUMMasTbHOM CTadMIIBHOCTBIO M3MEPEHUS B TeUeHMe MHOTUX LIMKIIOB
CTepUnM3aLmn

= [Indposois, ¢ Texnonorneit Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTA Ha CTpaHMIe M3AeNma: www.endress.com/cos22e

Texamuyeckoe ommcanme TI01619C

Memosens COS51E

® AMIIepOMeTpUYeCcKMii JaTUMK COfepKaHuUA KMCII0poia s UCIIONb30BaHMA B CEKTOpax
BOJIONIOLTOTOBKM, BOLOOTBE[IEHMA ¥ KOMMYHAaJIBHOTO XO3AMCTBa

= [Indposois, ¢ Texnonorneit Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTa Ha CTpaHMIe M3ferma: www.endress.com/cos51e

Texamueckoe ommcanme TI01620C

Oxymax COS61D

= OnTMYecKuit JaTuMK pPacTBOPEHHOIO KMCIIOPOia [jis M3MepeHMI B INTBEBOM U
IIPOMBIITIEHHON BOZE

= [[pMHIMII M3MepeHM: raleHne

= C TexHonoruen Memosens

= Product Configurator Ha cTpanmie n3genua: www.endress.com/cos61d

Texamueckoe ommcanme TIO0387C

Memosens COS81E

» [UIVeHMYecKMit ONITMUECKMUIA IaTUMK U3MepeHMs CoflepXKaHUsA pacTBOPEHHOI0
KMCTIOpOJia B BOJIe C MaKCUMaJIbHOM CTabMIIBHOCTBIO B TeUeHMe MHOIMX LIMKIIOB
CTepUNM3aLn

= [Indposoii c noanepxkon texHonormu Memosens 2.0

= KondwurypaTop BeIOpaHHOI0 IPOAYKTA Ha CTpaHMLe M3fenma: www.endress.com/cos81e

Texamueckoe ommcanme TI01558C

JaTunky KOHTPOJIS e3UH(eKIN

Memosens CCS51D
» JTaTuyK A717 M3MepeHus CofepXaHusa CBOOOAHOr0 aKTMBHOIO XJI0pa
= KoH(urypaTop BeIbpaHHOI0 IIPOAYKTa Ha CTpaHMIle Mamems: www.endress.com/ccs51d

Texunueckoe ormcanme T101423C
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MoHoceneKTMBHBIE AAaTYUKHU

ISEmax CAS40D
= JOHOCEeNIeKTMBHEIE JaTUMKNU
» Product Configurator Ha cTpaHuiie usnenua: www.endress.com/cas40d

Texamuyeckoe omcanme TI00491C

JaTuyku MyTHOCTH

Turbimax CUS51D

» [T5151 HedperIoMeTpUUEeCKOTo M3MEPEHMSA MYTHOCTH M COTlePKaHMsI TBePIbIX BEIECTB B
CTOYHEBIX BOOAX

» MeToq 4 my4KOB pacCessHHOTO CBeTa

= C TexHonormer Memosens

= Product Configurator Ha cTpanuiie usgenusa: www.endress.com/cus51d

Texumnueckoe ommcanye TI00461C

Turbimax CUS52D

» ['MrueHndeckmyt faTamMK Memosens A1 n3MepeHus MyTHOCTY B IUTBEBOM BOZE,
TeXHUYECKOM BOJle U cucTeMax obecrieueHUs

s C nopgaepKKom TexHonormu Memosens

= Product Configurator Ha cTpanule usgenusa: www.endress.com/cus52d

Texumnueckoe ommcanye TI01136C

HaTumku mis u3mepenusi Ko3¢uIMeHTa ClieKTparbHOM abcopbuyu u cogepxanns
HUTPAaTOB

Viomax CAS51D

= }[3MepeHye CIIeKTPaIbHOTO K03(hhHUIMeHTa MOTTIOMeHNsA M KOHIIeHTPalMy HUTPATOB B
IIMTBEBO BOZIE ¥ CTOYHEBIX BOZIAX

= C TexHonorueyt Memosens

» Product Configurator Ha cTpanuile usnenus: www.endress.com/cas51d

Texunueckoe ormcanye TI00459C

M3MmepeHmue ypoBHSA rpaHNULBI pasfena ¢as

Turbimax CUS71D

= [Jorpy>KHOM aTUMK IS M3MEepeHUs MeX(a3HOoro YpOBHA

= YNIBTPa3BYKOBOM JJATUMK I OIIpefiesleHns MexdasHOoro YpoBHA

= Product Configurator Ha cTpanuue nsgema: www.endress.com/cus7 1d

Texamuyeckoe ommcanme TI00490C

HaTuuky cnekTpomeTpa

Memosens Wave CASS80E

= /3MepeHMe pasMYHbIX IapaMeTPOB XUAKOM TEXHOJIOTMYECKON Cpefbl

= C TexHonormen Memosens

= KoHdurypaTop BeIOpaHHOTO IPOAYKTA Ha CTpaHMIle n3gemma: www.endress.com/cas80e

Texanuyeckoe ommcanme TI01522C
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®ryopecuieHTHBIE HATYUKU

Memosens CFS51

» [laTumK A71g u3MepeHuss MeTooM (hITyopecLeHIuM

= C TexHonoruen Memosens

= KondwurypaTop BeIOpaHHOIO IPOAYKTa Ha CTpaHMIe u3penmda: www.endress.com/cfs51

Texamueckoe ommcanme TI01630C

15.2  Akceccyapsl [yisl CBSI3U

Device Care SFE100

= Hactporika npubopos Endress+Hauser

= [IpocTas u beIcTpas ycTaHOBKA, OHJIaMH-0OHOBIIeHME IPUIOXKEHWI, IOCTYII K Ipubopy
OFfHMM Ha’KaTueM KHOIIKM

= ABTOMaTHUECKOe paclo3HaBaHMe allapaTHOro obecreyeHus 1 0bHOBIEHMe KaTasora
IpanBepoB

= Hacrporika npubopa ¢ nomompro DTM

Texunueckas nagopmarms Device Care SFE100, TI01134S

Commubox FXA195
MckpobesonacHoe ycrporictBo Ana cesasu o nporoxoiny HART c FieldCare gepes
nHTepderic USB

Texamuyeckoe ommmcanme TIO0404F

Commubox FXA291
Coepnnenne CDI-nHTEpdeENCOB M3MepuTeNbHBIX Iprbopos ¢ USB-noprom 1K mwm
HOyTOyKa

Texamueckoe ommcanme TI00405C

BecipoBopuon agantep HART SWA70

= BecrpoBOAHOE IIOAKII0YeHMe IPMHOpOB

= [IpocTas MHTerpauus, obecrieueHne 3aIUThI ¥ be3011acHOM Ilepefaun JaHHBIX, MOXeT
VICII0JIb30BaThCA IapajyIeNIbHO C IPYIMMY becripOBOAHBIMM CETAMM, MUHUMYM
KabeJIbHBIX CoeIMHEeHMM

Texanuyeckoe ommcanme TI00061S

IIporpammuoe obecnieuenue Field Data Manager MS20/21

= [[porpammHoe obecrieyenme mis [1K — nleHTpanmM30BaHHOE YIIpaBJIeHME HaHHBIMU
® Bysyanusaimsi Cepum U3MepPEeHMI M CODBITHI B XKypHAJIe pETUCTPaLUM

= HagexxHoe xpaHeHue B 6ase jaHHbIX SQL

FieldCare SFE500

= YHMBepCaIbHbI MHCTPYMEHT [IJI1 HAaCTPOMKM M 3KCIUTyaTalmuu nepudepuitHoro npubopa

= [JocTaBiseTcs ¢ KOMIUIEKTHOM bubmorekoit annoB DTM (Device Type Manager) ams
yIIpaBJieHus noneBbIMy pubopamm Endress+Hauser

= 3aKa3 B COOTBETCTBUM C KOMIUIEKTalyen U3[eNns

= www.endress.com/sfe500

Memobase Plus CYZ71D

= J[porpamMmmHoe obecrieuenye myia [1IK — BeimonHeHne 1abopaTopHOM KanubpoBKM

» Bysyanmsanus 1 JOKyMeHTMPOBaHMe yIIpaBjieHusA JaTuyMKaMu

= CoxpaHeHMe OAaHHBIX KaTMOPOBKY NAaTYMKOB B Ha3e IaHHBIX

= CpencTBO KOH(DUTYPUPOBAHWSA M3ENUs Ha CTpaHuUIle mpubopa:
www.endress.com/cyz71d

Texunueckoe ormcanue TI00502C
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15.3  Akceccyapsl, 0byciioBIIeHHBIe TUIIOM ObCITy»>KMBaHUS

15.3.1 [ononuuTensHasA QPYHKIMOHAIBHOCTD

Mopymnu pacipeHns annapaTHoro obecrieyenust

Kommekt, momyne pacuipenns AOR
= ) perne, 2 aHanoroBeIX Beixona 0/4-20 MA
= Kon 3akaza: 71111053

Kommekr, mopyne paciumpenns 2R
= ) pene
= Kom 3aka3a: 71125375

Komriutekt, momynb paciummpenns 4R
® 4 perne
» Kopnm 3aka3a: 71125376

Komriunekt, mopynb paciumpennss 2A0
= ) aHastoroBeIX Berxoga 0/4-20 MA
= Kop 3aka3a: 71135632

Kommnekr, mopyne pacuipenns 4A0
® 4 aHasnoroBbIX Beixoma 0/4-20 MA
= Kon 3akaza: 71135633

Kommnnekr, momyne pacuipenns 2DS
= 7 1 poBbIX faT4MKa, Memosens
» Konm 3akaza: 71135631

Komrnekt mopynsa paciuvpenus 2DS Ex-i
® 7 11 pOBBIX faTUMKa C TeXHOIoruen Memosens u1 cepTM(PUKaTOM B3pbIBO3aLIMUTEI
= Kop 3aka3a: 71477718

Kommnekr, mopyne paciumpenus 2AI
® 7 aHaJIOroBhIX Bxoma 0/4-20 MA
= Kop 3aka3a: 71135639

Komriunekt, mopyns pacumpenust DIO

® 2 IMPPOBLIX BX0Za

® 2 1M POBLIX BBIXOAA

= J{CTOYHMK BCIIOMOTaTe/IbHOTO HAIIPSDKEeHMS 1711 IM(POBOTO BEIXOAA
= Ko 3aka3a: 71135638

KomrnekT fyist MomepHU3anmy, MOAyIb paciypenus 485DP
= Mopnynse pacmmpenus 485DP

= PROFIBUS DP

= Kop 3aka3a: 71575177

KommiekT s mopepHM3anyy, MOAYIb pacimpenus 485MB
= Mopynb pacummpenna 485MB

= Modbus RS5485

= Kop 3aka3a: 71575178

[IporpammHoOe obeceuenne ¥ KOOBI AKTUBALIMY

Kapta SD c mporpammHubim obecrieuenuem Liquiline
= [TpomeiyienHast Qiam-mamsaTs, 1 6
= Kom 3aka3a: 71127100

ﬂ [Tpy 3aKa3e Kojla aKTUBALMY HEODXOIMMO YKa3bIBaTh CEPUIMHBIN HOMED TIpubopa.

Komrmrekr CM442R: ko akTMBaIMK [Isi BTOPOro LM poBOro BXoAa AaTUMKa
Kop 3akaza: 71114663

Endress+Hauser
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Kop akTuBanmm mnst pyHKUMM yIIpaBIeHUs IPSIMO CBSI3bIO
= TpebyeTcss TOKOBBIN BXOA WM TIOAKITFOUEeHMe TI0 I POBO LIMHE
= Kop 3aka3a: 71211288

Kop akTmBanmm [j1s nepexinro4eHns1 Ayana3oHOB M3MepeHus
= TpebyroTca nudpoBle BXOABI WM NOAKIOYEeHNe 110 1M POBOM IIMHE
= Kop 3aka3a: 71211289

Kopn aktnBauum mis ChemocleanPlus

= TpebyroTca peneyHble WM LU POBEIe BBIXOOB! WM IOAKIOUEHME 10 IM(PPOBO IIMHE,
OILIMOHAJIBHO — LM(POBBIE BXOLBI

= Kop 3akasa: 71239104

Kop akruBauym pnst Heartbeat [IpoBepka v MoHMTOPUHT
Kom 3akaza: 71367524

Kop akTuBanmm ajst MmaTeMaTUYeCKUX (DYHKLIMI
= Peaktop hopmy
= Kop 3aka3a: 71367541

Kop aktuBaumm gns murepgevica Ethernet/IP u Beb-cepBepa
Kop 3akaza XPC0018

Kop aktuBanmm mns uarepgesica Modbus TCP 1 Beb-cepBepa
Kop 3akaza XPC0020

Kop akTuBanumu Beb-cepeepa ainst mopaynst BASE2
Kop 3akaza XPC0021

Kop aktuBamym anst matepgerica PROFINET u Beb-cepBepa Base2
Kop 3akaza XPC0022

Kop aktuBaumm mnss HART
Kop 3akaza XPC0023

Kop aktuBauym ans Profibus DP pnist mopyst 485
Kop 3akaza XPC0024

Kop aktuBanmm mns mogyns 485 Modbus RS485
Kop 3akaza XPC0025

Kop akTuBanmm gnst BxogoB/BeIxonoB Liquiline
Kop 3akaza XPC0026

15.4 CucreMHbIe KOMIIOHEHTHI

RIA14, RIA16
= [[oneBOM OMCIUIEN OJ1A BCTpauMBaHUA B Lenu 4...20 MA
= RIA14 B OTHEYTIOPHOM MeTaJIn4eCKOM KOpIIyce

Texamuyeckoe ommcanme TI00143R 1 TIO0144R

RIA15

» [lHOuKaTop mporecca, 1ppoBoM MOAYIIb OUCIUIed AJIA BCTpauBaHMA B el 4...20 MA
# [[aHeJIbHBI MOHTaX

» CBase mo npotokoiy HART (omms)

Texamuyeckoe ommcanme TI01043K
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15.5 IIpoumne akceccyapsl

15.5.1 Buemnwit aucrueir )

I'padmuecknit pucre

= [I719 MOHTa)Ka Ha [iBeplie IKada yIIpaBlIeHns WK Ha MyJIbTe
» Kopnm 3akaza: 71185295

CryxebHbIT pucIUIen
= [TopTaTMBHEBIN, 711 BBOZA B SKCIUIyaTallMI0
= Kop 3aka3a: 71185296

15.5.2 Kapra SD

= [[poMbllIeHHasA QIIsII-naMATh, 1 T'6
» Konm 3aka3a: 71110815

BHeIIHMI IUCIUIEN MOXKHO BBIOpATh B KAYECTBE OILMM B CIIeLM(MUKALIMY M3MeNMs WX 3aKa3aThb B JasibHEMIIeM Kak akceccyap.
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16 TexHuyeckue maHHbIE

16.1 Bxop

M3MepHeMble BEeJIMYMHBI

> HOKYMEHTaL[VIH TIOOKJIIFOUEHHOI'O NaTYMKa

[vana3oHsl M3MepeHnit

- [oKyMeHTalysA IOAKITI0UEHHOTO NaTUMKa

Tume! BXomoB

= [I1poBBIe BXOLBI U1 NaTUMKOB C MTOMZIEPXKKOM ITpoToKoa Memosens

= AHAJIOTOBbIE TOKOBBIE BXOJIBI (OITIINA)

= [[npoBbIe BXOABI (OMImsI)

= [T poBBIe BXOZBI 151 UCKPOHe30IacHbIX JATUYMKOB C IIOAIePXKKOM IIPOTOKOJIa
Memosens 1 cepTU(HMKATOM B3PEIBO3AIIUTEI (OIIMOHAJIBHO)

K mckpobesonacHbIM IMPPOBLIM BX0oJaM AaTIMKOB KOMMYHMKALMOHHOTO MOAYJIA
JartunkoB 2DS Ex-i MOXXHO [TOJKII0YATh TOJIBKO IlepeunciIeHHbIe HIDKe
cepTUUIMPOBaHHEBIE JaTUMKA.
= Kabenb Memosens xYK10, xYK20
[TopxroueHMe Momyss cBsa3u fatumka 2DS Ex-i, KoTopblii TpeficTaBnseT cobo
comyTcTByHOlIee obopynoBanme npubopa CM44xR, B coueTanmu c kabenem Memosens
xYK10 1 xYK20, ceptdUIMpoBaHO KaK eIMHas1 CUCTEMA.
= [lucpposeie atumkm Memosens u mpoune ycrporictBa Memosens
= [laTuMKy 1 IpMOOPEI JOJDKHBI COOTBETCTBOBATh YKa3aHHBIM 3JIeKTPOTeXHNYECKUM
napametpam mpubopa CM44xR ¢ momynem cBsa3u fatumka 2DS Ex-i.
» JTaTuyMK M YCTPOCTBA, 3a uckroueHneM xLS50D, Heobxomymo mofkiIouaTe Kabenem
Memosens xYK10 mmm xYK20 dyepe3 MHOYKTUBHBIN MHTEpGEC.
s JimutaTop umdposoro fatumka xYPO3D
MmnraTop maTumMKa/MMMUTAIMOHHEN Tectep Memocheck (tuma xYPO3D) Heobxommmo
UCIIO/IB30BaTh C 35ieMeHTamu nutanms Duracell MN1500 mmm Energizer EN91.

BxomHo curuan

3aBUCUT OT UCIIOJIIHEHMEA

= Be3 monynd cBsA3M natumka 2DS Ex-i: He bornee 8 buHapHBIX CMTHAJIOB JaTYMKOB

= C momyrnem cBsa3u gatumka 2DS Ex-i: He bornee 6 bBMHapHEBIX CUTHAJIOB JATYMKOB

s 2 curHana 0/4-20 MA (ommws), TacCMBHEIE, TIOTEHIMAJIBHO pa3Bsi3aHHBIE [APYT C IIPYTOM
¥ CO BXOZIaMM JATUMKOB

= 0Or0mo30B

Crietmcumkanms xkabers

Endress+Hauser

Tun kabena

= Be3 monynda cBsA3u natumka 2DS Ex-i: Kabenb nanHbix Memosens CYK10 mimyu HecbeMHBIN
Kabernb naTumka. B coctaB Kaxxnoro Habopa BXoIUT Kabesnb ¢ HAKOHEUHMKAMU WITU
KpyTiiasi Bwika M12 (omumoHaIbHO).

= C momyrnem cBsa3u fatumka 2DS Ex-i: kabenb nanHbix Memosens CYK10 mim HecbeMHBIM
Kabernb. B cocraB Kaxxnoro Habopa BXoZIUT KabeJlb ¢ HAKOHEUHUKAMM.

K mckpobesonacHbIM M POBEIM BXOOaM AAaTUMKOB KOMMYHMKALIMOHHOTO MOIYIIS
natumkoB 2DS Ex-i MOXXHO MOOKITFOYATh TOJIBKO Kabeny gaHHbBIX Memosens CYK10 ¢
COOTBETCTBYIOIIMM CEPTUQPUKATOM.

InuHa kabensa

Maxc. 100 m (330 ¢yTos)
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16.2 IIndpoBble BX0oObl, TaCCUBHbBIE

3H8KTpMLIECKI/Ie TTapaMeTphI

= [lepefjaya MOITHOCTH (ITaCCUBHEIE)
= [ayTbBaHUYUECKM M30JIMPOBAaHHBIE

[Inamnas3oH

® Bepxumit: 11 go 30 V DC
= Hyoxawit: 0 mo 5 V DC

HoMuHanbHBIN BXOIHOM
TOK

Makc. 8 MA

®yuximsa UM MuHMMabHasA IMTENIBHOCTE MMITyIbca: 500 mMkc (1 KI'1)
WcnipiTaTenbHOE 500B
HalpsHKeHue

Cnemmdukanma kabenen

Makc. 2,5 mm? (14 AWG)

16.3 TokoBbIM BXOJ, TaCCUBHBIN

InarmasoH >0..20MA
XapaKTepUCTMKa CUrHasa JIuHenHbIN
BuyTpeHHee Henunernoe
COIIPOTHMBIIEHNE

VcnblTaTensHoe 500B
HallpshKeHue

16.4 Bsexop

BrIxomHOM curHan

166

B 3aBucHMMOCTY OT BapuaHTa MUCIIOJIHEHUA:

= 2 Beixona 0/4-20 MA, aKkTMBHBIe, TaJIbBAHUYECKM pa3BA3aHHBIe IPYT C OPYTOM U C
LIeNAMM JaTIMKOB;

= 4 Beixona 0/4-20 MA, aKkTMBHBIe, TaJIbBAHMYECKM pa3BA3aHHBIe IPYT C OPYTOM U C
LIeNAMM JaTIMKOB;

® 6 BeixonioB 0/4-20 MA, aKTMBHEIE, TaJIbBAHUUECKM Pa3Bsi3aHHBIE APYT C IPYTOM U C
LIeNAMM JaTIMKOB;

» 8 BeixonioB 0/4-20 MA, aKTMBHEIE, TaJIbBAHWUECKM Pa3Bsi3aHHBIE OPYT C IPYTOM U C
LIEeNAMM JaTIMKOB.

& Onnms: mogwirouenvie HART (TonbKo yepes TOKOBBIM Beixox 1:1)
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HART

KO,ZLVIpOBaHVIe CUrHaJla

FSK + 0,5 MA BbIIlle TOKOBOT'O CMTHaJIa

CKOpOCTB ITepesiauyt JaHHBIX 1200 bog,
TaslbBaHMYECKAs pa3Bs3Ka Ia
Harpyska (pe3wucrop cBsizn) 250 Om

PROFIBUS DP/RS485

KO,Z[I/IpOBaHI/Ie CUrHaJla

EIA/TIA-485, coBmectnmo ¢ nHTepdericom PROFIBUS DP
cornacHo crangapty MoK 61158

CKOpOCTB Iepefiauy TaHHBIX

9,6 xbom, 19,2 kbonm, 45,45 kbom, 93,75 kbonm, 187,5 kbog,
500 xbom, 1,5 Mbom, 6 Mbog, 12 Mbox

['anbBaHMYeCKast pasBsA3Ka

Ia

Paszbemsbr

[IpyxvHHasA KeMMa (He boree 1,5 MM), ¢ BHYTpeHHe!
nepembrukoit (T-pyukumsa), M12 (omwms)

TepMVIHVIp OBaHME IIMHBI

BHYTpeHHWIT CKOJIB3AIINMI IIePEKITFOUaTeNb CO CBETOAVMONHBIM
VHIIMKaTOPOM

Modbus RS485

KO,Z[I/IpOBaHI/Ie CUrHaJia

EIA/TIA-485

CKOpOCTb ITepefiauyt aHHBIX

2400, 4800, 9600, 19 200, 38 400, 57 600 1 115 200 bop

TanbBaHMYecKast pasBsA3Ka

Ia

Pasbemel

[IpyxmHHas kiemma (He bornee 1,5 MM), ¢ BHYTpeHHei!
niepembrukont (T-pyHKums), M12 (omuus)

TepMmyuHMpOBaHMeE IIMHBL

BHyTpeHHMI CKONb3ALIMIA IepeKIIIoUaTesib CO CBeTOAMOIHBIM
VMHIIMKATOPOM

Ethernet u Modbus TCP

KommnpoBanme curHana

IEEE 802.3 (Ethernet)

CKopOCTb Iepefiaun JaHHBIX 10/100 Mbog,

lanpBaHMUeCcKad pas3BsaA3Ka a

TNopxrouenue RJ45

IP-azpec DHCP (1o ymoyuaHuo) wiM HaCTPOMKa Yepes MEHEO
Ethernet/IP

KO,Z[I/IpOBaHI/Ie CUrHaJia

IEEE 802.3 (Ethernet)

CKOpOCTb ITepefiauyt aHHBIX 10/100 Mbox

lanbBaHMyYecKas pa3Ba3Ka Ia

[Topgxrouenye RJ45

IP-appec DHCP (o yMOT4aHMIO) WM HAaCTPOJKa Yepe3 MEHEO

Endress+Hauser
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PROFINET

KommpoBanue curnana IEEE 802.3 (Ethernet)

CKOpOCTB Iepeiauy JaHHBIX 100 Mbox
['anpBaHMUecKas pa3BsizKa Ha
[Mopxnrouenne RJ45

Hassanue cranym ITo npoTtoxosny DCP nocpefcTBoM KOHPUIYpalMOHHOTO

MHCTpyMeHTa (Hanpumep, Siemens PRONETA)

[P-appec ITo potoxoiy DCP nocpeicTBOM KOHMUIYPaLMOHHOIO

MHCTpyMeHTa (Hampumep, Siemens PRONETA)

ABapuitHBIN CUTHAII

Perymupyemsii, cornmacao pekomenpanm NAMUR NE 43
= B nuanasone uamepenuit 0...20 MA (B 3ToM Iuania3oHe u3MepeHuit mogkirouenmne HART
HE[OCTYIIHO):
Tox Hamuys ommbkm O ... 23 MA
= B nuanasoHe usMepenus 4...20 MA:
Toxk Haymumst ommbxm 2,4 ... 23 MA
= 3aBOJICKAs HACTPOMKA TOKA HaJTMUMs OLIMOKY IS 000MX IMara30HOB M3MEePEHUS:
21,5 MA

Harpyska Makc. 500 Om
[ToBeneHue nipy nepepave/  JIMHEMHEBIN
TMHeapu3almm
16.5 IIndpoBbie BbIXOOHBIE CUTHAJIBI, TACCUBHbIE

JrneKTpuUeckue rapaMeTpel

= [TaccuBHBIN
= OTKpEITEIN KOJITEKTOP, Makc. 30 B, 15 MA
= MakcMMaribHOe IafieHne HanpsbkeHus 3 B

BHemHW MCTOYHMK

HpVI MCIIOJIb30BaHUM MeCTHOI'O JOIIOJIHUTEJIBHOTO MCTOYHMKaA ITIMTaHUA M MeCTHOI'O

MIUTaHUSA M@ poBOro BXoa:
pPEKOMEHZIOBAHHOE MYUHMMAITBHOE HaTIpsDKeHYe IOTIOTHUTEIIbHOTO MCTOYHMKA IIUTaHUSA =
3B+ VIHMI/IH
(ViHws, = MMHMMAJTBHOE HEOOXOIMMOE BXOTHOE HaMIpSDKEHME (HAMpsHKEHWE BXOIHBIX
CMTHAJIOB BBICOKOT'O YPOBHS)

®yukuma UMM MuHMManbHasA OmUTeNnbHOCTb ummyibea: 500 mic (1 KI')

BcriomoraTteneHoe dneKTpUYecKre mapaMeTpbl

HaIpsDKeHue = ['ajIbBaHMYECKM M30IMPOBaHHEBIE
= HeperymipyeMsle, 24 B nocT. Toka
= Makc. 50 MA (Ha kaxgmeiit Mmogyie DIO)

UcnieiTaTenbHOe 500B

HaIpsDKeHue

Cnemdpuranms Kaberneit
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Makxkc. 2,5 mm? (14 AWG)
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16.6 TokoBbIe BBIXOBI, AKTUBHbIE

Inana3oH 0..23 MA
2,4...23 MA psa cea3u no nporokony HART

XapaKTepucTHKa CMrHasia JIMHeMHBI

JJeKTpUUecKMe MapaMeTpel  BbIxogHOE HampshKeHue
Makc. 24 B

HUcneITaTenpHOE HapsDKEHMeE
500 B

Crienmdukanms xkabenen Tun kabens
PekoMeH[IyeTCs1 SKpaHMPOBAHHEIN Kabesb

Crieru¢mxanus kabenen
Makc. 2,5 mm2 (14 AWG)

16.7 PeneyHble BbIXOOBI

JJeKTpUYecKye TapaMeTpel  THITBI perne
= ] OHOLITBIPHKOBEII TEPEKITFOYAOLIMI KOHTAKT (CUTHAJIBHOE perte)
® 2 Wi 4 OOHOWITEIPLKOBEIX IIEPEKITFOUAOIIMX KOHTAKTA (oMM, C MOLYIIAMMU
pacummpeHwsi)

MakcumMmanbsHas Harpyska
= CurnanbHoe pene: 0,5 A
= Bce ocranpHble perte: 2,0 A

KoMmmyTanmoHHas crmocobHOCTE pere

Basoeriii modynb (Cuehanvroe pene)

Iepexnroyarolee HaIpsDKEHNE Harpyska (maxc.) KonnuecTBo LMKIIOB IepeKITI0Ue st
(Mun.)
230B~, cos®=0,8...1 0,1A 700 000
0,5A 450 000
115B~, cos®=0,8...1 0,1A 1 000 000
0,5A 650 000
24 B=,L/R=0..1mc 0,1A 500 000
0,5A 350 000

Endress+Hauser 169



TexHuyecKme JaHHBIE

Liquiline CM442R/CM444R/CM448R

Modynu pacuupenus

Iepexroyarolee HapsHKEHNe Harpyska (makc.) Konnyecrso UMKIIOB NepeKII0YeHnsT
(MuH.)
230B~, cos® =0,8...1 0,1A 700 000
0,5A 450 000
2A 120 000
115 B~, cos® =0,8...1 0,1A 1 000 000
0,5A 650 000
2A 170 000
24B=L/R=0..1mc 0,1A 500 000
0,5A 350 000
2A 150,000

Cnemydukanms Kabenen

Makxc. 2,5 mm? (14 AWG)

16.8 [laHHBIE IPOTOKONA

HART

ID n3roToBUTENSA 11,
Tun npubopa 155Dy
VcrionHenue npubopa 001y
Bepcusa HART 7.2
®arner ommcanus mpubopa (DD/DTM) www.endress.com/hart
Menemxep nHTerparyy npubopos (DIM)
[TepemeHHBIe pubopa 16 ompepengeMbIx II0JIb30BaTeIeM 1 16 3aporpaMMMpPOBaHHBIX
IMHaMMJuecKux epeMeHHslx PV, SV, TV, QV
[Topmep>xvBaeMble (PYHKLIMM PDM DD, AMS DD, DTM, Field Xpert DD
PROFIBUS DP VmeHTM(MKATOp U3rOTOBUTEIA 11,
Tun npubopa 155Dy
Bepcus npocuns 3.02
Daitre! 6a3bl maHHBIX Tpubopa (GSD- www.endress.com/profibus
¢hatbi) Menemxep uHTerpanmm ycrponcts (DIM)
BrIXoAHEIe IepeMeHHbIe 16 6710KOB aHAJIOT0BOIO BBOAA, 8 H7I0KOB M POBOro BBOAA
BxoniHble IepeMeHHEBIe 4 b510Ka aHaJIOr0BOT'0 BBEIBOZA, 8 67I0KOB LM pOBOro BEIBOZIA
[Topmep>xvBaeMble (YHKLIMN = 1 pa3pém MSCYO (umrimuecKasi CBf3b, IJIABHOE YCTPOMCTBO
Kiacca 1 K BeoMomy)
= ] pazpém MSAC] (aumrmyecKasi CBsi3b, IJIaBHOE YCTPOVICTBO
wiacca 1 K Bemomomy)
= 2 paspéma MSAC2 (aumKmmMyecKasi CBsi3b, TTIABHOE YCTPOMCTBO
KIacca 2 K BeloMOMY)
= BJI0KMpoBKa Ipmbopa: BO3MOXKHA alapaTHasi Wi
rporpaMMHas 67I0KMpoBKa Ipubopa.
s Apnpecaius ¢ nomoupro DIL-niepexsttogaterneit wiy yepes [10
= GSD, PDM DD, DTM
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Modbus RS485 ITpoToxomn

I7151 KOZOB (OYHKLIMI

RTU / ASCII
Konp! yHKIMI 03, 04, 06, 08, 16, 23
[MoppepxKa MMpoKoBelaTeIbHOM Nepefaun | 06, 16, 23

BrIXOAHEIE IaHHBIE

16 M3MepEeHHBIX 3HAUEHMI (BENTMUMHA, eAMHMLIA U3MEPEHUS,
cocTostHue), 8 MM POBLIX 3HAUEHWI (BETMUMHA, COCTOSTHME)

BxopHbIe faHHBIE

4 KOHTPOJIbHEIE TOUKM (BeNMUMHA, eIUHULIA U3MEPEHMS,
COCTOsIHME), 8 IM(PPOBEIX 3HAUEHWMI (BETIMYMHA, COCTOSTHME),
IMarHocTndeckass MHopMaIms

[oppepxvBaeMele (YHKLMM

B03MO>XXHOCTE HACTPOMKM afipeca I0CPeiCTBOM NepeKITroYaTesisa
WIJIM TIPOTPaMMHOT0 obecrieueHms

Modbus TCP nopt TCP

502

Coemquuenus TCP

3

[IpoToxon

JlaHHEBIe JaTUMKOB IlepefjaroTCA OT JaTuMKOB Memosens 1o
npoToxosnaM 1mdpossix myH EtherNet/IP 1 Modbus TCP

Kogpe! gyHKLmMI

03, 04, 06, 08, 16, 23

IJIs1 KOFOB (DYHKLIMIA

Ho;mep)}(}(a LHI/IpOKOBeU.IaTeHbHOIZ repenadun

06, 16, 23

BEeIXOAHEBIE IaHHBIE

16 M3MepeHHBIX 3HAUEHMI (BETMUMHA, eAMHMIIA U3MEPEHUS,
cOCTOsIHME), 8 UM POBEIX 3HAUEHMI (BENTMUMHA, COCTOSTHME)

BxopHble JaHHBIE

4 KOHTpOJIbHBIE TOYKM (BEIMYMHA, eIVHNMIIA U3MEPEHNs],
COCTOsIHME), 8 LM POBEIX 3HAUEHMI (BEJTMYMHA, COCTOSTHME),
IMarHocTndecKass MHQopMarms

[NoppepxvBaeMele (OYHKLMU

BosmoxxHOCTb HacTpoyiky aapeca nocpeacrsom DHCP mmn
IIPOrpaMMHOIo obecredyeHns

Ethernet/IP TIpoToKon EtherNet/IP
Ceptudmkanysa ODVA a
[Tpocpwe mpubopa CemericTBO ycTpovicT (v nponykTa: 0x2B)
ID usrotoBurens 0x049E,
ID tna mpmbopa 0x109C,
[MonsapHOCTE Auto-MIDI-X
CoemyHeHUs: CIP 12
170 6
fABHOE coobiieHne 6
MHoroapgpecHas 3 IPMHMMAIOIVX TOYKN
nepefava
Mun. RPI 100 mc (1o ymonyaHuo)
Maxc. RPI 10 000 mc
CyucremMHas MHTerpaums EtherNet/IP EDS
Rockwell Add-on-Profile Level 3, nuuesas
naHesnb ansa Factory
Talk SE

Endress+Hauser
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IlaHHBIE BBOA/BBIBOIA

Bxog (T - 0) CocrosiHue mipmbopa u
IIMArHOCTMYECKOe coobiieHue ¢
HAUBBICIIMM TIPUOPUTETOM

V3mepeHHbIE 3HAYEHUS:

= 16 Al (aHaJIOroBEIM BXOM) +
COCTOSIHME + eIMHMLIA U3MEPEHMUS

= 8 DI (gucKpeTHBIN BXOA) +
COCTOSTHME

Beixon~> T) Ynpasrnsrolye 3Ha4eHNs:

= 4 AO (aHaJIOrOBBI BBIXOZ) +
COCTOsIHME + eIVHMIIA U3MEPEHUS

= 8 DO (OucKpeTHBIN BeIXOA) +
COCTOSTHME

PROFINET

172

[Tporokon «[IpOTOKOJI IPUKITaIHOTO YPOBHA IyIA IIepuepmitHEIX IpHbopoB
M paclipefielIeHHbIX aBTOMaTU3UPOBaHHbIX cucTreM», PNIO Bepcun
2.34

Tun cBA3n 100 Méwnr/c

Krnacc cootBeTcTBMSA

Kracc coorBetcTBms B

Kitacc gericTBUTeNTbHOM HAarpy3Ku

Kitacc gerictButenbHOM Harpy3ku 11

CKOpoCTb Iepefaun

AsTomaTndeckmit Beibop 100 Mbut/c onpenenenuem
TIOJIHOZYTUIEKCHOT'O peXxmMa

[Tepmoibl IMKIIOB

Ot 32 mc

I[Tpocwe mpubopa MnentndrkaTop npukiagHoro nHrepdeitca 0xF600
Ob1ero Ha3HAYEHUS

Mutepderic PROFINET 1 nopr, Realtime xacc 1 (RT_CLASS_1)

MmeHTMMKATOp U3TOTOBUTENIA 0x11y

Vpenmndukarop Tina npubopa 0x859C Dy,

Daribl onmcanms npubopa (GSD)

MHpopmaLyro 1 aiibl MOXKHO [IONTYUUTh B CJIEAYIOLUIMK
MCTOYHMKAX.
s www.endress.com

Ha crpanune usgenus: Documents/Software - Device drivers
= www.profibus.com

C momonIbro Beb-canTa, MCIIoIIb3Ys CPeLiCTBO MOVCKA M3Aerit

[TonsipHOCTB

ABTOMaTMYecKas HaCTPOMKa MOJIAPHOCTY IJ11 KOPpPeKLK
nepekpemyBaromyxcs nap TxD u RxD

[Topmep>xvBaeMble TOAKITIOYEHNS

= 1 x AR (koHTposutep BBoAa/BeiBofa AR)

= 1 x AR (monycTMO MOAKITFOYEHME K YCTPOMCTBY KOHTPOJIS
BBOa/BeIBOIA AR)

= 1 x Bxop CR (MHTEepdevic cBsi3m)

= 1 x Beixon CR (MHTEpderic cBaA3n)

= 1 x aBapwmynbi curHan CR (MHTepderic cBsa3m)

Onumy HaCTPOMKM M3MEPUTETIBHOTO
npubopa

= Beb6-bpaysep

= [IporpaMMHOe obecriedeHne JaHHOTO M3TOTOBUTEIIS
(FieldCare, DeviceCare)

= OcHoBHOM (hat pubopa (GSD), HOCTyIeH [yid UTeHNs
MOCPeZICTBOM BCTPOEHHOT0 Beb-cepBepa M3MepUTEeJIBHOTO
nipubopa

Hacrportka Ha3Bauus ripubopa

I[Tporoxon DCP
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Liquiline CM442R/CM444R/CM448R TexHudeckne faHHBIE

[MonpepxvBaeMble (PYHKIMU VpeHTHMOMKAIMA U TeXHUYIECKoe 00CITy»KMBaHMe

[Ipocras npeHTMOMKaLIMA TpUbOpa 110 CIIeSYHOIMM JaHHbIM.

= CycTeMa yrpaBiieHNs TEXHOJIOTMYECKVMY IIPOLieccaMm

= 3aBojckasd TabmMuka

= CoCTOsIHME M3MEPEHHOT0 3HAUeHUs
[lepemeHHBIe ITpoLiecca CBSI3aHbI C COCTOSHMEM M3MEPEHHOT0
3HAYeHNd

s Pexxum muranus uagukaropa (FLASH _ONCE) Ha nokanpHOM
IMCIUIee A7 TPOCTOM MOEHTU(MKALMY Y Ha3HAYeHWs
nipubopa

= YrpaBrieHye IpubOpOM IOCPeACTBOM YIIPaBIIAOIEi
mporpaMmel (Hanpumep, FieldCare, DeviceCare)

CyucreMHas MHTerpaumsa JlononHuTeNbHYI0 MHMOPMALIMIO O CUCTEMHOM MHTETpaLyy CM. B
PYKOBOZICTBeE I10 SKCIUTyaTaLmm

= [[yKmueckas nepenayda JaHHBIX

0630p u omycaHue MoAyIIeNn

KopmpoBka cocTosiHuA

Hacrporika 3amycka

3aBoficKasi HaCTpOMKa

Beb-cepBep

Beb-cepBep obecrieunBaeT MOJTHBIM JOCTYI K HACTPOMKe mpubopa, n3MepeHHbBIM
3HaUYeHMAM, OMarHOCTUYIECKMM COODIEeHMAM, XKypHaslaM ¥ CEpBUCHBIM JaHHBIM Uepes
crangapTtHele Mapupytusatopel WiFi/WLAN/LAN/GSM win 3G ¢ momoisro [P-agpeca,
3a[JaHHOTI'O I10JIb30BAaTEeNIEM.

[opt TCP 80

[MonnepxvBaeMble PYHKIMU = Hacrpoiika npmbopa rnocpecTBOM AUCTAHIMOHHOTO
nocryma(l ceanc)

= CoxpaHeHyue/BOCCTaHOBJIEHME TTAPaMeTPOB HaCTPOMKHM

nipmbopa (mocpencrsom SD-KapTel)

SKcropT XKypHaa (popmatst darios: CSV, FDM)

Hoctym K Beb-cepBepy yepes uaTepdeiic DTM i Beb-

6bpaysep Internet Explorer

Bxop B cuctemy

Beb-cepBep MOXXHO [IeaKTMBMPOBATh

16.9 McTo4yHMK S5Heprumn

HanpsxeHnme nuranusa

CM442 R

B 3aBMCMMOCTM OT UCIIOITHEHMS:

= o1 100 mo 230 B mepem. Toka, 50/60 I'g
MaKcnMasbHO AOMyCTMMOE OTKJIOHEHMe HanpsDKeHusa Intanua: £15 % ot
HOMVH&JIBHOI'O HaIPsDKEeHMs

= 24 B nepem./noct. ToKa, 50/60 I'yg
MaKcnMaIbHO AOMYCTMMOE OTKJIIOHeHMe HanpsmKeHusa mranuda: +20/-15 % ot
HOMVH&JIBHOI'O HaIPsDKEeHMs

CM444 Ru CM448 R
B 3aBMCHMMOCTH OT UCIIOJIHEHMS, IOCPEACTBOM BHEIIHET 0 6510Ka MMTaHu,
ycTtaHaBmmBaeMblii Ha DIN-peliky:
= 01 100 mo 230 B nmepem. ToKa, 50/60 I'g
MakcMMarnbHO JIOMyCTMMOe OTKJIIOHEHMe HanpshKeHus muTauust: +15 % ot
HOMMHAJTLHOTO Hanpsokenus ©
= 24 B miocT. TOKa
MakcMMarbHO IOMyCTMMOe OTKJIIOHeHMe HanpspkeHus muTtanust: +20/-15 % ot
HOMMHAJTLHOTO Hanpsokenus ©

6) *CrienmuKaLmy IeCTBUTEIBHBI TOIIBKO ITPY YCIOBMUY UCITIONIB30BaHMs 6JI0Ka TUTAHMS], TOCTAB/IAEMOT0 M3TOTOBUTEIIEM.

Endress+Hauser
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TexHy4deckne faHHbIE Liquiline CM442R/CM444R/CM448R

[ToTpebnaemas MOIHOCTD CM442 R
3aBUCUT OT HAIIPSDKEeHMs IUTaHUA
= 100-230 B nepem. Toka u 24 B nepem. ToKa:
Makc. 55 BA
= 24 B riocT. TOKa:
Makxc. 22 Bt

CM444 R CM448 R

3aBUCUT OT HaIlpsDKEeHMA IUTaHUA

= 07 100 o 230 B nepem. ToKa:
Maxkc. 150 BA®

= 24 B riocT. TOKa:

Maxkc. 59 BA ®
[IpepoxpanuTens [IpenoxpaHnTeNIb He TIOMJIXUT 3aMeHe
YCTPOMCTBO 3aIIMUTEI OT BerpoeHHast 3a1mTa OT NepeHanpshKeHni/ MonHuesanmTa corytacHo EN 61326-1/-2

n30bBITOYHOrO HanpsbkeHuss  Karteropwms 3aumter 1 u 3

Crnerucpmkanmst Kaberen IInuHa nmocrasnsgeMoro Kabena auciies:
V1A Kabera gucmiess 3 M (10 cyToB)
(ommoHanbHO)

MakcumanbHasi JOIMycTMMas AyMHa Kabens auciores:
5w (16,5 dyToB)

16.10 Paboume xapaKTepUCTUKHU

Bpems oTriMKa TokoBEBIe BEIXOAEBI
tgp = Makc. 500 mc Ha yBermmuenne ¢ 0 go 20 MA

ToKOBBIE BXOZBI
top = Makc. 330 mc Ha yBermmuenue ¢ 0 go 20 MA

IIndpoBsie BXOABI ¥ BHIXOAEI
top = Makc. 330 Mc Ha yBeJIMUeHMe C HWDKHErO [0 BepXHEero 3HaueHus

CranpapTHas Temnepatypa 25 °C (77 °F)

[TorperHocTs U3MepeHust - JoKyMeHTalMA TOOKIYEHHOTO IaTuyMKa
U151 BXOZOB NaTUMKOB

TTorpentHocTh M3MepeHuUst TvnuYHBIE OrPEIIHOCTA USMEPEHMUST:
TOKOBBIX BXOJIOB M BBIXOHOB < 20 MKA (m1sg 3HauyeHmit Toka < 4 MA)
< 50 MKA (my1s 3SHaUeHu ToKa 4...20 MA)
Kakmeni ipy 25 °C (77 °F)

HOHOHHI/ITEJ’IBHOE OTKJIOHEHME U3MEPEHUSA B 3aBUCMMOCTH OT TEMIIEpPATYPhbI:

< 1,5 MKA/K
Horyck mmo yactoTe myisi < 1%
M POBEIX BXOIIOB U
BBIXOJIOB
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TexHuyecKkme JaHHBIE

qYBCTBVITEJ'IbHOCTb TOKOBBIX
BXOOOB M BBIXOOOB

<5 MKA

[ToBTOpsAAEMOCTD

- JoKyMeHTaLMA MOOKITFOYEHHOTO aTuMKa

16.11 Oxpyxarowas cpena

Temnepatypa OKpy»Karoien
cpenbl

Endress+Hauser

CM442R
= OT 0 1o 60 °C (ot 32 mo 140 °F)
# Ot 0 10 50 °C (ot 32 mo 122 °F) [yist mepeunciieHHbIX HDKe TpubopoB:
= CM4472R-BM
» CM442R-IE
= CM442R-CL
» CM442R-UM
= CM442R-CD

CM444R

# O6pruro 0T 0 7o 55 °C (0T 32 o 131 °F), 3a UCKITI0UeHMEM [TaKeTOB IIOL BTOPLIM
MIyHKTOM B CITUCKE

# 0T 0o 50 “C (oT 32 mo 122 °F) myst cyiemyrommx maKkeToB:
o CM444R-**M4OATFI*+...
o CM444R-**M4OATFK*+...
s CM444R-**MAAASFL*+. ..
o CM444R-**M4AASFF*+...
» CM444R-**M4AASFH*+...
8 CM444R-**MLAAASFI*+...
s CM444R-**M4AAASFK*+...
8 CM444R-**M4AAASFM*+...
a CM444R-**M4BASF4*+...
& CM444R-**M4BASFF*+...
s CM444R-**M4BASFH*+...
a CM444R-**M4BASFI*+...
» CM444R-**M4BASFK*+...
» CM444R-**M4BASFM™*+...
s CM444R-**M4DASF4*+...
a CM444R-**M4DASFF*+...
a CM444R-**M4DASFH*+...
a CM444R-**M4DASFT*+...
a CM444R-**M4DASFK*+...
a CM444R-**M4DASFM*+...
= CM444R-BM
= CM444R-IE
= CM444R-CL
s CM444R-UM
= CM444R-CD
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CM448R

= 06rryHo 0T 0 10 55 “C (0T 32 mo 131 °F), 3a MCKITIOUEHMEM MTAKETOB IO BTOPBIM

IIYHKTOM B CITMCKE

= ot 0 mo 50 °C (ot 32 mo 122 °F) mys cieAyrolmx MaKeToB:

& CM44BR-F**6 AA*+...
s CM44BR-***BAL*+...
s CM44BR-***8A5*+...
s CM44BR-**28A3%+...
s CM44BR-**38A3%+...
s CM44BR-**48A3%+...
s CM448BR-**58A3%+...
s CM44BR-**68A3%+...
s CM44BR-**26A5%+...
s CM44BR-**36A5%+...
s CM44BR-**46A5%+...
s CM44BR-**56A5%+...
s CM44BR-**66A5%+...
s CM44BR-**22A7%+...
s CM44BR-**32A7%+...
& CMA4LBR-F*42AT*+...
s CM44BR-**52A7%+...
s CM44BR-**62A7*+...
& CM44BR-**A6AS*+...
& CM44BR-**A6AT*+...
s CM448R-**B6AS*+...
s CM44BR-**B6AT7*+...
s CM448R-**COAS*+...
s CM448BR-**COAT*+...
s CM448R-**D6A5*+...
= CM448R-**D6AT*+...

s CM448R-BM
= CM448R-IE
= CM448R-CL
= CM448R-UM
= CM448R-CD

BHemumit gucruiet (OmyoHanbpHo)
Ot -20 1o 60 °C (oT -4 mo 140 °F)

TemmnepaTypa xpaHeHNA

-25 10 85°C (-13 no 185 °F)

OTHOCHTENbHASA BIIaXKHOCTD

[Ipubop pnsa ycranoBku Ha DIN-penky
Ot 5 o 85 % be3 obpaszoBanMs KOHEHCaTa

BHelwnmi1 gyuciuiei (B yCTaHOBIIEHHOM COCTOSTHMM)
Ot 10 mo 95 %, be3 obpasoBaHMs KOHIIeHcaTa

CrereHb 3allIUTEI

[Ipubop pnsa ycranoBku Ha DIN-penky

IP20

BHemrnum gucruiein

[lepennss naHens [P66 py IpaBWIBHOM yCTaHOBKE, BKIIFOUast YIUIOTHEHME 71 [IBepU

KopIryca

KmumaTmuecknit Kiacc

176

Cornacho IEC 60654-1: B2
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BubpocTonkocTb HUcnieITaHMs Ha BO3JIENICTBME OKpYKalolei cpeanl
WUcnertanme Ha BubpoycroiumBocts cornacHo DIN EN 60068-2
Ucnertanme Ha BubpoycroumBocts cornacHo DIN EN 60654-3
HacTreHHBII MOHTaX
YaCcTOTHEIN IMaIia3oH Or 10 mo 150 I'g
(cuHyCcommanpHas gopma)
Amrmryna Or 10 mo 12,9 T'm: 0,75 mm
0Or 12,9 no 150 I': 0,5g 1
LmUTeTbHOCTE UCIBITaHUA 10 4acTOTHBIX IMKIIOB Ha IIPOCTPAHCTBEHHYIO OCh, 3
MIPOCTpaHCTBEHHBIX ocK (1 B/MuH)
1) g ... yckopenve cBobomHoro nagenus (1 g = 9,81 m/c?)
JreKTpoMarHMTHas [Tomexy 1 yCTOMUMBOCTD K ToMexaM cornacHo EN 61326-1, knnacc A, IpOMBILIUIEHHBIE
COBMECTMMOCTb HOpPMAaTHBBI
JneKTpobe30nacHoCTb IEC 61010-1, xnacc obopynosanus I

Huskoe HampspkeHMe: KaTeropys 3alliMThl OT ITOBBIIIEHHOr0 HalpshxeHus 11
Oxpyxatomtas cpefa < 2000 M (< 6562 ¢yTOB) BEILIE YPOBHA MOPSI

CrereHb 3arpA3HeHNA

IIpubop pnsa ycranoBku Ha DIN-peliky

2-71 ypOBEeHb 3arpsI3HEHHOCTU

[ornonHuTeNbHBIN OUCIUIEN

2-V1 ypOBEHb 3arpA3HEHHOCTHU

16.12 MexaHn4yecKass KOHCTPYKLMA

Pa3smepsl > B16
I'pys B 3aBMCMMOCTH OT UCIIOJTHEHMS:
CM442R (MOJTHOCTBIO [Tpumepno 0,45 kr (1 dyHT)
YKOMIUTEKTOBAHHBI)
CM444R v CM448R (MOJTHOCTBIO [Tpumepno 0,95 kr (2,1 dyHTA)
YKOMIUIEKTOBaHHEIN)
OTHenpHBI MOLYIIb [Tpumepno 0,06 kr (0,13 dyHTa)
BrerrHwit mucruien (6es yueta [Tpumepno 0,56 kr (1,2 dyHTA)
Kaberert)
Kprinika cnyxebHoro aucres 0,46 xr (1 dyHT)
Buemrswit 6510k mutauus (CM444R, Ot 0,27 mo 0,42 xr (ot 0,60 o 0,92 dyura), B
CM448R) 3aBUCMMOCTM OT MCIIOJIHEHMSA OJI0Ka IMUTaHusa
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Martepuainsl

178

Kopmyc ms moHTaxxa Ha DIN-periky PC-FR
Kpeika aucrnes PC-FR
YIIoTHeHMe OuUcIuies EPDM
CeHCOpHBIE KHOIIKM EPDM
Kopmyc mopymnsa 2DS Ex-i PC-PBT
Kpeikm monyss PBT GF30 FR

KneMmMHast Komomka

HuxempoBaHHas naTyHb

KremMe! 3a3eMiieHmst

HepxxaBerommas cranb 1.4301 (AISI304)

ByHTEI

HeprxaBeromas ctanb 1.4301 (AISI304)

MoHTa)KHasI IIaCTMHA ([OTIOTHUTEIIBHBI
TVCIUIEN)

HepxxaBeromas cranb 1.4301 (AISI304)

KpenexxHble BUHTBI (LOMOTHUTEIBHEIA
IACILIEN)

OuUMHKOBaHHAs CTalb

KpkIliiKa cepBMUCHOTO AMCIUIes (aKceccyapsl)

EPDM
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Liquiline CM442R/CM444R/CM448R AncaBUTHBIN YKa3aTellb

AndaBuUTHBIN yKa3aTelb

A r

Apantanysa peakuMu Ha AMarHocTudeckoe cobeitue . 132 5 177

AIMVHUCTPUPOBAHME JAaHHBIX . . . .o v v v e e e e e 70

Appecumael HART . .. ... ... .. o 65 il

[aHHBIE TIPOTOKOMIA « « « v v vt oo e e e e e e e e e e 170

b TATA . o e e e e e e 58

be3sonacHocTh HaTumk
TIPOIYKT « « oo e e e 9 J003103670301 (<) 1 (< 28
Texnuka besonacHocTV Ha paboueM mecTe . . . . . . .. 8 [aTuyK IpeesIbBHOTO VPOBHA &« « . o v v v v v v e e . . 77,92
OKCIUTYATALIAM « « ¢ v oo e e e e e e e e e e e e e e 8 [BOMHAS IPOBOIMMOCTD . .« « v v v e e e e e e e e e ee 117
IT 9 IIMarHOCTMYECKMEe OJTOKM . . . . . o o oo e e e 127
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