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MHdopMmams o IOKyMeHTe
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1 Undopmanys o JOKyMeHTe

1.1 IIpepynipexgenus

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 CHMBOJBI

3HaueHne

HOHOHHI/ITEHhHaF{ I/IHq)OpMaLU/IH, TIOOCKa3Kn

Pas3perueHo win peKOMEHOBAHO

He paspenieHo Win He peKOMeHI0BaHO

CcpUlKa Ha AOKYMEHTALMEO

CcblnKa Ha CTpaHuLy

CcpUIKa Ha PUCYHOK

EIREIECIEI:
g

Pesynbrar mara

1.3 CumBonel Ha ipubope

CumBoON

3HayeHue

YA

CcplIKa Ha IOKYMEHTAaIMIO 110 Ipubopy




MHbopManya o [OKYMeHTe Liquiline CM442R/CM444R/CM448R

1.4 HoxymeHTauus

Crenyromye MHCTPYKLMM AOTIOIHAIOT 3TO PYKOBOACTBO M0 3KCIUTyaTalMy M JOCTYIIHEI Ha
CTpaHuULax M3zenus B VIHTepHeTe.
= KpaTkoe pyKOBOZCTBO ITo sKcIutyataumy Liquiline CM44xR, KA01160C
= PyKoBOZCTBO 10 3KcIwTyaTaumm Memosens, BA01245C
= OnmcaHye NporpaMMHOro obecriedeHus A BXofoB Memosens
= KanmbpoBska gatunkoB Memosens
» [[MarHOCTVKa M yCTpaHeHWe HEMCIIPABHOCTEeN JaTuMKa
® PyKOBOZCTBO 10 3KcIUTyaTaumm and nporokona HART, BAO0486C
= HacTpoviky Ha MecTe 3KCIUTyaTalyy M PYKOBOZCTBO I10 MOHTaXY [711 IIpubOpOB,
pabotaromux o mpotoxony HART
= Ommcanne pgpareepa HART
= PexoMeH[aLMM 10 CBA3M Yepe3 IMGPOBYIO IIMHY U Beb-cepBep
= HART, SD01187C
= PROFIBUS, SD01188C
= Modbus, SD01189C
= Beb-cepsep, SD01190C
= Ethernet/IP, SD01293C
= PROFINET, SD02490C
® YKa3aHuA 10 TeXHMKe He30IacHOCTH AJ1s 371eKTpo0DopyA0BaHNs, UCIIONIb3YEeMOI0 BO
B3pBIBOONACHBIX 30HaX
s ATEX 1 M3K Ex, XA02419C
= CSA, XA02420C
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2 OcHOBHBIE YKa3aHMUA 10 TEXHUKE
besomacHocTH
2.1 TpeboBanus k pabote nepcoHana

= YCTaHOBKa, BBOJ] B 3KCIUTyaTalMio, yIIpaBiIeHMe 1 TeX0DCTy»KMBaHNe M3MEPUTEIIBHON
CUCTEMBI [JOJDKHBI BBIITOTHATBCA TOJIBKO CIIelMaIbHO 00yUeHHBIM TeXHUYECKUM
MIePCOHAJIOM.

s [lepen BEIIOJIHEHMEM OAHHBIX paboT TeXHMUECKMM ITepCOHaI IOJDKeH MOJTyUUTh
COOTBETCTBYIOLEe paspelieHne OT YIIPaBIIAIET0 IpeAIpUATHEM.

® DJIeKTpMUYeCKMe TIOAKIUYeHM JO/DKHEI BEITIOIHATECSA TOJIBKO CIIELMaIMCTaMU-
3JIEKTPOTEXHMKaM.

® BrinonmHAIMM paboThl TEXHUUECKMI [TepCOHAT IOTDKEH MIpeiBapUTeNIbHO
03HAKOMMTBCA C JAHHBIM PYKOBOZCTBOM I10 3KCIUTyaTalluM U ClIeoBaTh BCEM
IIpUBeIleHHBIM B HEM YKa3aHMUAM.

» HeycrnpaBHOCTY TOYKM M3MEPEHMS MOTYT UCIIPABIIATBECA TOJIBKO YIIOJTHOMOYEHHBIM U
CIleLMaIbHO 00yYeHHEIM [1IepCOHAJIOM.

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 HeB3pbsiBoonacHbIe 30HEI

Liquiline CM44xR nipernicraBsieT cob0t MHOTOKAaHAJIBHBI KOHTPOJUIED, TTPefHAa3HAUEHHEIN
IS TIOQKIFOUeHMA IM(POBBIX JaTYMKOB C TeXHOJIoIMel Memosens B 6e30macHbIX
YUIOBUAX OKPYKAFOLLEeN Cpelibl.

[Tpnbop MOXKeT NPUMEHATLCA B CIIeAYIOMIMK 0bJ1acTsX.
= [[y1eBasi IPOMBIIUIEHHOCTD

s QapmMalleBTMKa

» BoziocHabxeHye ¥ BOIIOOTBeLleHNe

» XyMydecKasi IpOMBIITIEHHOCTD

2.2.2 OmnacHeblie ycrmoBus cornacHo ctangapTy cCSAus, kimacc I, pasz.
2

» J3yunTe KOHTPOJIbHBINA UepTeX M OIIMCAHMe YCII0BUI 3KCIUTyaTaliuy, IpUBefieHHEIE B
MIPWIOXKEHUM K HACTOALeMY pyKOBOACTBY. CobrofanTe MHCTPYKLVMN.

2.2.3  IIpeobpa3soBaTenb B HEB3PBIBOOIIACHOM cpefie ¢ moxyiem 2DS
Ex-i gy maTunMKoOB BO B3pPBIBOOIIACHOM Ccpefie

Heobxomymo cobrofaTh yoI0BMA MOHTaXa, IPMBeZIeHHBIE B HACTOAIEM PYKOBOACTBE 110
3KCIUTyaTalMy ¥ COOTBETCTBYIOLIEN JOKYMeHTalmm KaTeropmum XA.

s ATEX 1 M3K Ex: XA02419C
= CSA: XA02420C



OcHOBHEBIE yKa3aHWA [0 TEXHMKe 0e30IacHOCTH Liquiline CM442R/CM444R/CM448R

2.2.4 Mcnonb3oBaHMe He MO Ha3HAYEHUIO M HEeHajIeXKallee
MUCIIOJIb30BaHMe

YBEOOMJIEHUE

XpaHeHMe IpeAMETOB Ha KOpITyce

MoxeT npMBecT# K KOpOTKOMY 3aMbIKaHMIO WITM TI0XKapy, BO3MOXXHO ITOBpPEX/IEHNe

OTHEeNTbHBIX KOMIIOHEHTOB IIKaa WM IIOJTHBIA 0TKa3 TOUKM M3MepEeHMH.

» Hu B Koem cIydae He KIaAuUTe CBEPXY Ha KOPITyC IIpMbopa MHCTPYMEHTEI, Kabeny,
bymary, ey, EMKOCTH C >KUIKOCTSAMM M T. I1.

» Bcerga cobmromarite TeXxHMUECKME HOPMATHMBEI [I OTIEpaTOPOB, 0COOEHHO B
OTHOIIEHWM IT0KapHO¥ be30IacHOCTH (KypeHMe) M MPOAYKTOB MUTAHWA (HAIIUTKM).

Vcronb3oBaHme npubopa He 110 Ha3HAYEHMIO [IpeICTaBIAeT yrpo3y Asid 6e301acHoCTH
JIFOZIeN ¥ BCeM CUCTEMBI M3MepPEeHM U II03TOMY 3allpelliaeTCs.

M3roToBUTENIb HE HECET OTBETCTBEHHOCTH 3a [IOBPEXKAEHMSA B pe3yybTaTe HeIIPaBMIIbHOM
SKCIUTyaTanmu pubopa.

2.2.5 YciioBug B MecTe MOHTa»<a

[Tpnbop 1 COOTBETCTBYIOIIME OITOKY MMTAHMS MOTYT MCIIOJIb30BATBCA IIPU HATIPsDKEHUN 24
B mep. Toka, 24 B moct. Toka mim 100 ... 230 B nep. Toka u obecrieunBaTh 3alMUTy OT
MIOpaXXeHMA JTIEKTPUYECKMUM TOKOM B cOOTBeTCcTBMM C [P20.

KoHCTpyKIMsA KOMIIOHEHTOB COOTBETCTBYET CTEIIEHY 3arpA3HEHUA 2, HeOIyCTUMO
obpasoBaHMe Ha HMX Bjiaryu. [103TOMY C LieJIbIO 3aIIMTHI YCTaHaB/IMBalTe KOMIIOHEHTHI B
COOTBETCTBYIOIIEM 3aIIMTHOM KOXXyxe. Heobxomymo cobmronaTe TpeboBaHMs B OTHOILIEHUM
YCIIOBMM OKpY2KalOIlel cpefibl, yKa3aHHBIe B HACTOSIIEM PYKOBOJICTBeE.

2.3 Texnuka be3onmacHocTM Ha pabouem mecte

[Torie30BaTENb HECET OTBETCTBEHHOCTD 32 BBIIIOJIHEHME CJIENYIOIIMX TPeDOBaHMI TEXHUKA
be3omacHOCTH:

® YHCTPYKIMM T10 MOHTaXY

® MeCTHBIe CTAHZAPTHI Y HOPMEI

® [IpaBMJIa B3PBIBO3AIIUTEL

3HeKTpOMaI‘HI/ITHaﬂ COBMECTHMMOCTBH

L M3)1€HI/I€ TIPOBEPEHO Ha 3JIEKTPOMArHUTHY0 COBMECTMMOCTE COTJTIACHO )ZLef;ICTBnyLLIMM
MeXOYHAapOOHBbIM HOpMaMm J1A IIPOMBIINIIEHHOT O IIPMMEHEHMA.

® YKa3aHHasg 3JIEKTPOMArdMTHasA COBMECTMMOCTb obecrieurBaeTcs TOJIBKO B TOM aIydae,
e u3nernme NogK/IF0YEHO0 B COOTBETCTBMM C JAaHHBIM DYKOBOICTBOM I10 3KCIUTyaTallUN.

2.4 JKcIuTyaTalMoHHasa be3onacHoOCTh

Ilepen BBOAOM B 3KCIUTyaTaLMIO TOUKY U3MEpPEHUH:
1. TIpoBepbTe NpaBWIBHOCTb BCEX MTOOKITIOYUEHWM;

2. Y6EJZ[VITer B OTCYTCTBMMA HOBPE)K,ELEHI/II\/‘I 3JIEKTPUUECKMX Kabersen u COeOMHUTEIIbHBIX
IIJIaHT'OB;

3. He ucnone3yrite NOBpeXAeHHbIE U3V, @ TAKKE IPUMUTE MEPEI
IIPEeI0CTOPOXKHOCTH, YTODEI OHM He cpaboTam HellpeHaMepeHHO;

4. TlpomMapKuMpyMTe NOBpPEXIEHHEIE U3Lenus Kak bpaKkoBaHHBIe.

Bo Bpems skciuryaTanmn:

» [Ipy HEBO3MOXXHOCTH YCTPaHUTb HEMCIIPABHOCTB:

aJ1efyeT IpeKPaTUTh UCIIOJIb30BaHME U3OeJIUA U IIPUHATE MEPBI IIDOTUB €Io
HelpegHaMepeHHOro cpabaTeiBaHMUA.

8 Endress+Hauser



Liquiline CM442R/CM444R/CM448R OcHOBHEBIE YKa3aHWA 10 TEXHMKe De30IacHOCTH

A BHUMAHUE
HpM BBIIIOJIHEHUU onepaum‘/l KaJ'II/I6p0BKM WImn OﬁCJ‘Iy’)KI/IBaHMH CuUcremMa OUYMCTKHM He
OTKJIIFOUaeTcCd.
BOBMO)KHO TpaBMI/IpOBaHI/Ie n3-3a BO3,1:[€I7[CTBMH Cpe}:[bl WITN YUCTALIEro Cpe,E[CTBa!

» Ecmm cucreMa oumMcTKM dKTMBMPOBAHA, OTKIIFOUMUTE €€, IIPEXKIE YEM M3BJIEKATD JAaTUYMK
Y3 TEXHOJIOTMYECKOM Cpenepl.

» Eom HEO6XO,E[I/IMO IIPOBEPUTH (bYHKLU/IIrO OYMCTKM U TIOSTOMY CUCTEMA OUMCTKM HE

OTKJIFOYEHa, I/ICHOHb3yI7[Te 3AlIUTHYI0 OJEXOY, OUKM M II€EPUATKU MITU IIDUMMTE ODYTUE
HayieXallne Mepbl be3omacHOCTH.

Endress+Hauser 9
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10

2.5 Be3sonacHocTh n3penus

2.5.1 CoBpeMeHHBIE TEXHOJIOTUHA

Wsnenue paspaboTaHo B COOTBETCTBUM C COBPEMEHHBIMM TpeboBaHMAMM 110 He30I1aCHOCTH,
TIIPOLIJIO UCIIBITAHUA M ITOCTaBIIAeTCA C 3aBofja B be3011acHOM AJIA SKCIUTyaTalmm
coctostHuM. CobrrofieHe! TpeboBaHMA AeMCTBYIOIMX MeXAYHaPOAHBIX HOPM Y CTaHIapTOB.

2.5.2 IT-6e3omacHOCTh

['apaHTyA Ha YCTPOMCTBO AENCTBYET TOJIBKO B TOM CJIy4dae, eciy ero yCTaHOBKa U
JVICII0JIb30BaHMe IIPOU3BOAATCA COITIaCHO MHCTPYKLMAM, M3JI0KEHHBIM B PYKOBOZCTBe 110
SKCIUTyaTalyM. YCTPOMCTBO OCHaLeHO MexaHW3MOM obecriedeHMs 3alyThl, II03BOJIAIIMM
He [OIyCTUTb BHECEHMe KaKMX-TIMbo HellpeHaMePeHHEIX M3MeHeHW/ B YCTaHOBKA
YCTPOJCTBA.

Be3onacHoCTh MHGOPMAIMOHHBIX TEXHOJIOTUI COOTBETCTBYET OOIENPUHATEIM CTaHapTaM
besomacHoCTM oreparopa 1 paspaboTaHa C IIeNbo IPefOCTaBIeHN TOTIOIHUTEIIBHON
3alMUTEl YCTPOMCTBA, B TO BpeMs KaK Mepefava AaHHBIX TpMbopa AOIDKHA OCYIIeCTBIIATHCA
oIlepaTopamy CaMOCTOSATEIIBHO.

Endress+Hauser
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Onycanne pud

opa

3 Ommcanne npubopa

3.1 CranpapTtHbIM Ipubop

3.1.1 0630p
1 2 3
D
Sene il
5 YT = ==y
%
X
———
5 3 4
A0039726
1 IIpubop c dononHumenbHbiM 8HewHUM ducniieem (6e3 npogodxu)
1 Uemblpex- wiu 80CbMUKaHanbHelll npubop 5 Knemmnas konodka
Modynu pacuiuperus (ONYUOHAILHO) 6 Basoswiii modynb
3 3awuma om nopajceHus SNeKMpuiecKum 7 Jlsyxxananvrbtit npubop
mMoKoMm, hanbumodynb
4 BrewHuil ducnneil (onyuoHwWibHO) 8 BrewHuti 6110k humarusi (MmoJsibko onsa

Endress+Hauser

CM444R unu CM448R)
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Ommcanme npubopa Liquiline CM442R/CM444R/CM448R

3.2 IIpnbop c KOMMYHMKaLIMOHHBIM MOAYJIEM AAaTYUKOB
2DS Ex-i
3
4

A0045299

2 IIpubop ¢ KOMMYHUKAUUOHHBIM MOOyniem damuukos 2DS Ex-i u onyuoranbHblll eHewHull ducnnell (6e3

Kabens)
1 Uembipex- unu 80CbMUKaHaIbHbll npubop 5 Knemmnas konodxa
Pazvedursioujuil snemenm (3aparee 6 Bazoswiii Modynb (8 uchonHeruu ons
ycmarosneH) 83pblBOONACHBIX 30H COedUHerUs damuuKos
deaxmusuposambt)
3 Hckpobesonachble coedunerus 0amuuxos 7 Jlsyxxkananvhblil npubop
4 BrewHuil ducnneil (OnyuoHWIbHO) 8 BrewHuil bnok numanusi (Monbko ons

CM444R unu CM448R)

12 Endress+Hauser



Liquiline CM442R/CM444R/CM448R

Omnmcanye npubopa

Endress+Hauser

3.3 HasHaueHue raesg u mopToB
I_MEP BAEEZ—E P — 205 = iR I Slots
00 ||~ ~JO ~-JO Qo1 fl| O Ports
o e D 0O DO
0O ||~ ~JO ~ © DO
[ o Je- -0 © ko) 0] ﬁ
= — — 158 (@)
% 8 — = 2) O 8
o] el %D [ % me [@)
et isioflel . il
ifielii ol 0o ?
- ERE (B G
: 10 i T % ROy,
J_ﬁ E —

7 Ethemet

0 |

98 97 88 87
98 97 88 87

98 97 88 87

0/4 ... 20 mA

3 Hasnauerue ene3d u nopmos annapamnblx modyneii

Outlet 1 0K
CH1:{1{DpH Glass ATC6.95 pH

L Port
CH2: 9:2 TUITS 500.0 g71

Slot

CH3: 5:1 SAC 500.0 1/m
CH4: 5:2 Cond i ATC 2,62 mSicm
CHS: 6:1 Chlorine 28.33 mg/l
CHS: 6:2 Redox 251 my

CH7: 7:1 Oxygen (am..  32.86 mg/I

CH8: 7:2 Cond ¢ ATC431.4 pSicm

T S T

4 Hasnauenue 2re3d u nopmos
ducnnesn

= BXo[bl HA3HAYAIOTCA M3MEPUTEIIBHBIM KaHalaM B
TIOpsIIKE BO3pacTaHms THE3M U TIOPTOB.
[pyMep COTPSDKEHMS:
«CH1: 1:1 pH glass» o3nauaert:
kaHan 1 (CH1) sBnsietcs rHesgom 1 (6a3oBoro momyns) :
Topr 1 (Bxop 1), CTEKIAHHBIN JaTUMK pH.

= BrIxofel ¥ perie 0603HAYAr0TCS B COOTBETCTBUM C UX
(PYHKUMSMM, HalIpUMep «TOKOBBIN BBIXO[», U
0TObpaXKAIOTCA C YKa3aHMeM HOMEPOB THe3[ja U IIopTa B
TIOpSIAKe BO3pacTaHus

13



Ommcanme npubopa

Liquiline CM442R/CM444R/CM448R

14

3.4 Cxema KJIeMM

ﬂ YHMKasbHOE MM KJIEMMBI OIIpeZieIAeTCA Ha OCHOBE CJIeAYIOIVX JaHHBbIX:
No ruesma : No nmopra : Knemma

[IpyMmep HOpMaAJIBHO PAa30MKHYTOI'0 KOHTaKTa peje

[Tpubop c 4 Bxomamm OJ1s1 UM POBBIX JATUMKOB, 4 TOKOBBIMM BBEIXOIAMU U 4 perte
= OcHoBHOV Momyiib BASE2-E (uMeeT 2 BXofia [UIs MATUMKOB, 2 TOKOBBIX BBIXOZ[A)
= Momyrnb 2DS (2 Bxofa Ayis [aTUnKOB)

= Momynb 2A0 (2 TOKOBBIX BBIXO/IA)

= Momyrb 4R (4 pere)

Slot 1 2 3 4
[E—(}E%} ZDS[{] s 20 w ~
[] O [] O E 8 []]:go & - Slot4 Port1 Pin4l
] O 0o =0 |||& [
(0o I Oo i x h
— —J| |0 o (O [ 17—
[]O - O %gg % [
o v Olb g ~
linge! OI]]]DOH]]D | 3m | | ides
E on [
1](@]iiz /@] 1Om| 0 =
° 08%8% []=0 g [
o P [‘ ?Dﬁ
[ go] [ QF .
BE:ERE: | A
i o = O:0 |[€ [
W —

A0039621

5 Co30arue cxembl KOHMAKMHO20 8b180JA HA NPUMEPEe HOPMAIbHO PA30MKHYMO20 KoHMaxkma (eetgod 41)
pene

Endress+Hauser
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Endress+Hauser

4 [Ipuemka u upneHTU(UKALMSA U3OETTNS

4.1 IIpuemka

1. Ybeputech B TOM, UTO yIIaKOBKA He IIOBpEX[eHa.
L= (06 obHapyKeHHBIX [TIOBPEXEHUAX YIIAaKOBKM COODIIMTE IOCTaBIIMKY.
[lo BEIACHEHMS IPUYMH He BbIbpachIBaliTe IOBPEXIEHHYIO YIIAKOBKY.
2. Ybenureck B TOM, UTO COLEPXKMMOE He ITOBPEX/IEHO.
-~ (O06 obHapy»XeHHBIX TOBPEXEeHMAX COAEPXKMMOI0 COObMIMTE ITOCTaBILMKY.
[lo BBIsAICHEHMA IPMUMH He BbIOpachIBaiTe [I0BPeXAeHHbIE U3MeHUA.
3. [IpoBepbTe HanmMuMe BCeX COCTABHBIX YacTel 060pynoBaHUA.
L~ (CpaBHMTe KOMIUIEKTHOCTb C JaHHBIMM 3aKa3a.
4. Tlpmbop crenyeT yriakoBBIBATh, YTOOBI 3a2IIMTUTE OT MEXaHMYECKMUX BO3AENCTBUI U
BJIaI¥ BO BpeMs XpaHeHMs M TPaHCIIOPTUPOBKM.
L~ Hambornbluyto cTeleHb 3alUThl 0becrieunBaeT OpUrMHaIbHAsA YIIaKOBKa.
Ybenurech, 4To cObIIOA0TCA NOIYCTUMBIE YCIIOBUSA OKPYKAIOIIEN Cpefibl.

B criyyae BOSHMKHOBEHMS BOIIPOCOB 0bpaljanTech K MOCTABLUIMKY WM B IMITEPCKMIL IIEHTP.

4.2 Upentndpukanma nspenns

4.2.1 3aBopackaa Tabmuka

3aBopckas TabmMuKa COIepXUT CIIeIyIONyI0 MH(OpMALIMIO 0 TIpubope.
s [laHHBIe M3TOTOBUTENISA

= Kopi 3aKa3a

= PaclimMpeHHBI KOJ 3aKasa

= CepMItHEBIN HOMEp

= Bepcysa nporpaMMHOro obecriedyeHns

= YCI10BMA OKPYXKaolleit cpefibl M TEXHOJIOTMUECKOT0 IIpollecca

= BxofHEBIE ¥ BBIXOAHEBIE IapaMeTphl

= Kol akTUBaIMK

s [[paBmia TeXHMKM 6€30I1aCHOCTM U IIpeyIpeXXneHns

= MapxupoBKa Ex Ha M3[ie/nsaxX B UCIIOJIHEHMY JJ1S B3PBIBOOIIACHBIX 30H

» CpaBHMTE IaHHEIE, YKa3aHHBIE Ha 3aBOZCKOM TabnmMuKe, ¢ TaHHBIMM 3aKas3a.

4.2.2 Unentndmkammsa uspenus

CrpaHuna usgenus
www.endress.com/cma42r
www.endress.com/cm4a44r

www.endress.com/cm448r

MHTepl'IpeTaHMFI KOla 3aKa3a

Kog 3akasa 1 cepuitHBIM HOMep pMbopa MpuBefeHE! B CJIEAYIOUINX UCTOYHMKAX.
= Ha 3aBopcKoi Tabnmuke.
= B HaK/IaIHOM.

INonyuenue cBemenuit 0b n3pennmu

1. [lepenpoure 1o azmpecy www.endress.com.
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[IpreMKa v uieHTUPUKALNA U3TENUa Liquiline CM442R/CM444R/CM448R

2. 3afeiiCTBYMTE MHCTPYMEHT IIOMCKA Ha canTe (CMMBOJI JIYIIbI).
BBemuTe eliCTBUTENBHEIN CePUIMHEIN HOMEP.

4. BBIIOITHUTE ITOUCK.
= Bo BCIibIBaroLeM OKHe oTobpakaeTcs crielu@UKams.

5. Bribepute nsobpakeHne M3enysa BO BCIUIBIBAIOLIEM OKHE.

Y- OrkpoeTcs HoBoe oKHO (Device Viewer). B atom okHe 6yayT oTobpaykeHbI Bce
CBeJleHMs, CBA3aHHbIE C BallyM IIpMOOpOM, a TarKe JOKyMeHTalusa K M3AeJMIO.

Apnpec usroroBurens

EndresstHauser Conducta GmbH+Co. KG
[nsenbmTpacce 24
D-70839 l'epiuHreH

4.3 KoMIUIeKT nmoctaBKu

B KOMIUIEKT IIOCTaBKM BXOOAT CJIeyIOIMe KOMIIOHEHTEI.

= ] MHOTOKaHaJIbHBIM KOHTPOJUIED B 3aKa3aHHOM UCIIOJTHEHMUMA

= ] MOHTa)XHaf IUIaCTVHA

= 1 BHeNIHMI OMCIUIeN (e BeIOpaHO KaK OIIIINS) 1

= | YCTOYHMK MTUTaHWA M1 MOHTaXka Ha DIN-pelike, BKIFOUasi Kaberb (TOIBKO 11
CM444R  CM448R)

» | mevyaTHas KOMMs PYKOBOZICTBA I10 3KCIUTyaTallMM UCTOYHMKA [TUTAaHMs, MOHTUPYEMOTO
Ha DIN-perike

» ] mevyaTHas KOIMs KPaTKOT'O PYKOBOACTBA M0 3KCIUTyaTallMu Ha 3aKa3aHHOM SI3BIKe

= PasbeiMHAIOIIMA 3JIEMEHT (3apaHee YCTaHOBJIEH Ha Ipubope B MUCIIOITHEHMM [T
B3pBIBOOMACHBIX 30H 2DS Ex-i)

= KjieMMHast KOJIOZKa

» [Ipy BO3HMKHOBEHMM BOIIPOCOB
obparaiTech K IOCTaBIIMKY WM B LIEHTP IIpofax.

4.4 CepTduKaThI M CBUETENHCTBA

4.4.1  MapkupoBka C€

M3penue yooBneTBopsieT TpeboBaHMAM 00IeeBPOIECKMX CTaHAapToB. Takum 06pa3oM, oH
COOTBETCTBYeT MoJyioXKeHmsMm aupektuB EC. MapkmpoBKa C € TOATBEPKIOAET YCIIENTHOe
VCTIBITAHWME U3LENTUST USTOTOBUTEJIEM.

4472 EAC

M3nenme cepruuimponaHo cortacHo Hopmam TP TC 004/2011 u TP TC 020/2011,
ZeicTByIOIIMM B EBpomerickoy skoHoMuueckuit 30He (EEA). M3menye monyunsio 3HaK
cootBeTcTBUA EAC.

1) BHeIHWI IUCIUTIEN MOXKHO BBIOPATh KaK OILMIO B ClIeLM(MKALIMMA MITM 3aKa3aTh [103)Ke B KAUECTBe aKceccyapa.

16 Endress+Hauser
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4.4.3 cCSAus

[Tpnbop cepTmdumpoBaH Ha 371eKTpobe30IacHOCTh M Ha BO3MOXKHOCTb [IPUMEHEHM BO

B3DPBIBOOINACHBIX 30Hax 10 paBwiaM cCSAus, kiacc [, paszen 2.

[Ipnbop cooTBeTCTBYeT TpeboBaHMAM CJIEAYIOIIMX CTaHAAapTOB.

= CLASS 2252 06 - obopynoBaHMe TeXHOIIOTMYECKOT'O KOHTPOJIS

s CLASS 2252 86 — obopynoBaHyMe TEXHOIOTMYECKOTO KOHTPOJIA — CepTUdUKaLMsA B
COOTBETCTBUM co cTaHfapTamu CLIA

= CLASS 2258 03 - obopynoBaHMe TeEXHOIOTMYECKOT0 KOHTPOJIS — MCKpobe3oIacHbIe
IIPOTUBOIIOXKAPHBIE CUCTEMEI — [JI1 B3pBIBOOIIACHBIX 30H

= CLASS 2258 83 - obopynoBaHMe TeXHOOTMYECKOT0 KOHTPOJIA — MCKpobe3oIacHbIe
IIPOTUBOIIOXKAPHBIE CUCTEMEI — [JI B3pBIBOOIIACHEBIX 30H — CepTU(hMKALA B
COOTBETCTBUM co cTaHfapTamu CLIA

= FM3600

s FM3611

= FM3810

s UL50E

= M3K 60529

= CAN/CSA-C22.2 No. 0

= CAN/CSA C22.2 No. 94

s CSA Std. C22.2 No. 213

= CAN/CSA-C22.2 No. 61010-1

= CAN/CSA-C22.2 No. 60529

= UL/ANSI/ISA 61010-1

s ANSI-ISA 12 1201

4.4.4 CepTMKaTbl MOPCKOTO perucrpa

HekoTtopele mpunbops! 1 JaTUMKM IPOLUTM CePTUPHUKAIMIO THIIA AJIT MOPCKOI0
npyMeHeHMA. [1J11 HMX BBIIAHEI CepTUMOMKATEI CIeOYFOIMMY KITacCUPUKAIMOHHBIMMU
obmecrBamn: ABS (Amepukarckoe 6ropo cymoxozctsa), BV (Bureau Veritas), DNV-GL (Det
Norske Veritas-Germanische Lloyd) u LR (Lloyd's Register). [Tompobrast nH(pOpMAaIms o
KOZIax 3aKa3a CepTM(MUIIMPOBAHHBIX TPUOOPOB U NaTUMKOB, a TaKXKe 06 YCITOBUAX MOHTaXa
M YCUIOBMSAIX OKPYXKAFOIIlelt Cpefiel, IpMBeieHa B COOTBETCTBYIOIMX CePTU(MMKATAX I
MOPCKOTO IPMMEHEHMA Ha CTpaHULIaX U3fenui B VIHTepHeTe.

445  Ceprudmkar ATEX/MOK Ex

Ucnonaenne CM44x2R-BM
ATEXII (1) G [Ex ia Ga] IIC
XA02419C

Ucrmonuenne CM44x(R)-1E
MD3K Ex [Ex ia Ga] IIC
XA02419C

17
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5 MoHTax

5.1 YciioBMS MOHTaXKa

5.1.1 Pasmeps1

97 (3.82)
L;L n (3208 ooononoon
al DO [ ]
— )
ﬁﬁﬁ@EEﬁE‘ j]
— 2 X
T o ) @
I TIIT ~ ~
T T o)} —
T o fee) e e o
I TIIT
I_ T ]
TS 35
83 (3.27)
S oD
é\ %:J:;—
r = a0t = F
o (!
o LA
J\0 o =
P TS 35 S| -
[
99 (3.90)

A0039729

6 Pasmepbt, mm (Oroiimbl)
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205.5 (8.09)
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220 (8.66)

A0039730

7 Pasmepet, mm (Orotimbl)

5.1.2  MonTtax Ha DIN-peilike cornacHo cranpapty 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

HepomycruMmo ckomneHue Braru B npubope

BesonacHOCTb IOIB30BaTeNA 07 yTpo30¥!

» TIpubop mMeeT Ki1acc 3alUTEL OT IOpaXkeHUA 3reKTpudecKkuM TokoM [P20. Hu B Koem
CJIydae He IOIyCKauTe CKOIUIEHN BJlaru B pubope.

» ObecnieunBariTe cobIOEHME YKA3aHHBIX YCIOBMI OKPYXKAIOIIEN Cpefibl, HAIIpMMED
IIyTeM MOHT&Xa Ipubopa B COOTBETCTBYIOLEM 3AIMTHOM KOPITyCe.

19
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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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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 1o

9 Cxema omeepcmuti Ons HACMEHHO20 MOHMAYCA 8 MM (OtoliMax)

5.1.4  YcraHOBKa BHELIHEro 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)
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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.

(> ®9, B21)

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

2. lIpuKpyTuTe KOpPIyC K CTEHE.
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5.2.3 MoHTaXX OOIOJIHUTEJIBHOTO0 BHEIIIHEr 0 AU CIUIes

A BHUMAHUE

HEBa‘{MIJ.[eHHbIe IIpocCBepIyIeHHbIE OTBEPCTUA C OCTPBIMU KpasiMU

TpaBMOOHaCHO, BO3MOXXHO IIOBpEXOEeHME Kabesns oucruies!

» OcobeHHo H806XO):[I/IMO 3aUMCTUTDb KPOMKM LIEHTPAJIBHOI'O OTBEPCTHUA 1A Kaberns
ANCIUIeA.

MoHTax gucIuies: Ha ABepb Kadga

Q0 0 ¢
. —©
1. TIpwXMuTe MOHTAXHYIO IUTACTMHY CHAPY»XM K ABEPH IIKada yrpasiieHus. Beibepure
MeCTO IJId YCTaHOBKM OUCITIIEA.

2. HaHecuTe Bce OTMETKU.

N
N
4

’ A4x®8(0.31)

L L L al',luh'm'yh"\;"lumo @ 2
1 2] 3 4 5| bfn
[ ||||M‘\M‘|I|||I||")

N
V)

(0.79)

O

o
T
A

T

3. [lpoBenuTe IMHUM, COEOMHUB BCE OTMETKH.
-~ Taxum obpasom OyAyT onpeneneHsl O3UIMM JIA IATU He0OXOAMMBIX OTBEPCTUM.

4. Tlpoceepnute otBepcrvs (> @& 10, B 21).
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O

5. Ilporsaaute Kabenb aucnes depes LHEHTPaIbHOE OTBEPCTHE M BCTaBbTE KOPITYC
CHapY>M B UeThIpe IIPOCBEePJIEHHBIX 71 3TOT0 OTBEPCTUS, IIpeBapUTENIbHO
BBIKPYTUB BMHTEI TOrx Takmm 0bpa3om, 4Tobbl OHM Oep>Kaluch Ha IIOJIOBMHE
TTOCJIETHETO BUTKA pe3bbbl. YbemuTech, YTo pe3uHOBasA paMKa (YIIOTHEHME,
BEIZIEJIEHO CMHMM) He TIOBPeXIIeHa ¥ IIPAaBUIIbHO pa3MelleHa Ha TOBEPXHOCTU

IIBEPLIEL.

6. BcraBbre Kabenb guciuies B pa3beM RJ-45 B 6a3oBoM 6110Ke.

=

(=2

-

=

7. YCTaHOBMTE MOHTAXKHYIO IJTACTMHY C BHYTPEHHEN CTOPOHEI HA BUHTEI (a), COBUHBTE
ee Bum3 (b) 1 3aTAHMUTE BUHTEI (C).

L= Tenepb J:[I/ICHHEIZ YCTaHOBJIEH M TOTOB K MCIIOJIb30OBAHUIO.

11  YcmaHrosneHrrwill ucnneil
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YBEOQOMJIEHME

HexkoppekTHbI MOHTaX!

B03MOXKHEI TIOBPEXKIEHNUSA (HAIpUMED, TIOBPEXKAEHUS Kaberls1) wiv HemcrpaBHOCTH!

» IlponoxuTe Kabenu Takum obpa3om, UTOOBI OHM He CIaBIMBAIMCh, HAIIPUMeED, IIpU
3aKpBITUM OBEpU MKada.

» TlomxirouanTe Kabernmb IMCIIIes TOJBKO B pa3beM RJ45 Ha ba3oBoMm brioke. MiHaue
oucrient He byneT paboTaTe.

5.3 IIpoBepka nmocjiie MOHTaXxa

1. Tlocme MOHTaXka IPOBEPBTE Bce MPMOOPEI (KOHTPOJUIEp, HIIOK MUTAHWS, AUCIUIEN) Ha
HaJiMume TOBpPEXIEHUMN.

2. TlpoBepbTe cobrmofeHNe YKa3aHHBIX MOHTaXXHBIX PACCTOSHMIA.

3. Ybemutecs, 4TO Bce (PMKCATOPHI 3aLEJIKHYTHI M UTO KOMIIOHEHTHI HaJIeXKHO
3akperieHsl Ha DIN-perike.

4. Ybenurech B cobrofieHMM IIpefefibHbIX 3HaUeHM paboyert TeMrepatypsl ipubopa B
MeCTe MOHTaXa.
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JTeKTpuUecKoe OAKIIF0YeHNe Liquiline CM442R/CM444R/CM448R

6 JNeKTpuYecKoe MOAKIII0YeHue

6.1 YcioBust NOOKIIIOYEHHUS

6.1.1 IMocpencreom HART (Hanmpmmep, ¢ momougsio mogema HART u

FieldCare)
a
— ' 31 S
BTl e )
IRCAP N =5 -
1 n
i o

1

A0039620

12 HART c ucnhonb3oganuem modema

1 Modynv npubopa Base2-L, -H unu -E: moxosuiii 8bixod 1 ¢ unmepgeticom HART
2 Modem HART dnsa nodxmouenus k I1K, ranpumep CommuboxFXA191 (RS232) unu FXA195 1) (USB)
3 Ilynom HART

1) BeIKiTr04eHHOE TIOJIOXKEeHMe BEIKIIFOYATENIA (3aMEeHAET Pe3CTOp)

6.1.2  UYepes PROFIBUS DP

Master class 1
(PLC, DCS)
mgennT N Master class 2 (FieldCare, PDM)

PROFIBUS DP

E (RS485) .

=L

A0039617

13 PROFIBUS DP

T  Hazpysounnlil pesucmop
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Endress+Hauser

6.1.3  Uepe3 Modbus RS485

Modbus Master / Gateway
Fnidanaman
I

Modbus RS485

E (RTU, ASCII)
o = )

A0039615

14  Modbus RS485

T  Hazpysounnlii pesucmop

6.1.4  Yepes Ethernet: Beb-cepep/Modbus TCP/PROFINET/
EtherNet/IP

Ethernet client
i am FieldCare/
ol Wi Webbrowser

Ethernet

\\7

HE

L O

Il

A0039616

15 Modbus TCP, EtherNet/IP unu PROFINET
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JTeKTpuUecKoe OAKIIF0YeHNe Liquiline CM442R/CM444R/CM448R

6.2 [TogxnroyeHne M3MepuUTeNnbHOro npubopa

A OCTOPOXXHO

[Ipubop nox HanpskeHneM!

HenpaBmiibHOE TTOOKITFOUEHVE MOXKET IIPUBECTM K HECUACTHOMY CJTyYar0, B TOM UMCIIE C

JIeTaJIbHBIM MCX0moMm!

> OJJeKTpUUeCKOe IOAKITIOYEHME JOIDKHO OCYIIECTBIISATECA TOJIBKO CIIELIMAITACTaMM-
3JIeKTPOTEXHUKAMMU.

> IJJIeKTPOTEXHMK [OJDKEH IIPeIBaPUTENTBHO 03HAKOMUTECS C JJAHHBIM PYKOBOZCTBOM I10
3KCIUTyaTalluM U CJIe[OBaTh BCEM IIPMBEIIEHHBIM B HEM YKa3aHMSM.

» Ilepen npoBemeHueM paboT M0 MOOK/IIOUEHNIO Kabernen ybeouTecs, YTO HM Ha OOUH
Kabesb He IOZaHO HAIpSHKEHMeE.

YBEOOMJIEHUE

[Ipubop He ocHalEH BBIKITIOYATEJIEM 3JIeKTPONUTaHNA!

» [lonb30BaTeNb OIDKEH 0becreunTs HaJIM4ye 3alyIeHHOIO aBTOMATUYeCKOIo
BBIKJIFOUaTesId BOIM3Y TOro MecTa, B KOTOPOM CMOHTMPOBaH Ipubop.

» B KadecTBe aBTOMATMYECKOI'O BBIK/IFOUATEIIA UCIIONIb3YeTCA ITepeKITIodaTeslb Win
BBIKJIFOUATEIb 3JIEKTPOIIMTaHUA C MapKMPOBOUYHOM MH(OpMaIMeit 0 IIpUHAAJIEKHOCTH K
npubopy.

» B TouKe muTaHMA UCTOYHMKM IUTaHMUA IpUDOOPa C CeTEBBIM HalpsKeHueM 24 B mocT.
TOKa [JOJDKHEI OBITh M30JIMPOBAHEI OT Kabernel, HaXOOAIMXCA [0, HalpsDKeHMEM, €
TIOMOLIBI0 [IBOMHOM WU YCWIIEHHOM U30JIALIMMN.

6.2.1 KabenbHble HAKOHEUHUKU

Kornmakmmubie knemmbl 0na nooxnouenusa Memosens u PROFIBUS/RS485

>

-
» Haxmure oTBepTKOM Ha Kiemmy »  BcraBbTe Kabenb o yropa » Ybepute 0TBepTKY (KIeMMa
(oHa packpoercsi) 3aKpOETCsi)

ﬂ TTocre mopKIIIOUeHNs yOeomUTech B TOM, UTO KaXKIbIM KOHEI[ Kabesia HamexxHo
3aKpervieH B TpebyemoM MecTe. TepMUHMpPOBaHHbIE Kaben MMEIOT TEHAEHIMIO K
pa3basITEIBAHMIO, €CJIY OHM He OBUIM IIPABWIBHO BCTABJIEHEI [0 YIIOPA.

Hpoque KOHMAKMHble KJieMMbl

» Haxmure 0TBepTKOI Ha KJiemMy »  BcraBbTe Kaberns o yropa » YbepwuTe oTBepTKY (Kiemma
(oHa packpoercs) 3aKpOETCsi)
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6.2.2 IMogxmrouenne ncrounuka nurtauusa miss CM442R

[ — ]
2 1[PK e85+ Y
279|GY fo86- &
g 2 [PKleg5+ gL 2
[ | 5°°[GY |86~ -
g
e T4l g £
SO —42 % -
[ J s 28
- — t[BN Ho87[870eH BN| + ~
5 —|WHHo88|88erWH| — 5
£ AIGN H997|970n GN| A £
& BIYE [1298[98e}{ YE| B
. |L/+L g 31+ &
%G»N sl Fe32 -5
a PE @ Z:Bl+
2
5 32

A0039665 A0039625
16  Ilodkniouerue UCMOUHUKA NUMAHUSA K MOOYNIO 17  Obwas cxema coedunenuii modyna BASE2-H
BASE2-H unu -L unu -L

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

YBEAOMJIEHVE

HenpaBunpHOe MOAKITIOUEHME U He pasfieNibHasi IPOBOAKa Kaberneit

Bo3MO>XHBI IOMEXY B CUIHAJIBHOM Kaberle wm Kabere OucIules, HeKOPPEKTHBIe 3Ha4eHMs

M3MepsieMbIX BeJIMUMH Wi cboit auciuies!

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

» IIponoxuTe curHaJIbHEINM Kabernb/Kabenb Oucivles B KAy yIipaBlIeHus OTOEIbHO OT
TOKOIIPOBOJAIMX Kabeseit.
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30

6.2.3 [MTopgxmrouenue ucrounuka nmurtauus mra CM444R n CM448R

_I_l_QL
} £ 1[PK 85+ B
2 9IGY - 86 - &
S 2[PKiteg5+ gL 2
] B916Y =86~ .
£
e T4l g £
S| —o4) E =
1 (i 8¢
B —~ +[BN (e87[87er BN| + ~
_ 5 —|WHe88|88eWH| ~ 5
5 £ AIGN 1097|970+ GN Ag
| 3 A BIVE 198|980/ { vE| BS
A g <
= 31+ &
: - st/ b3y o2
0 0 »ZZ]:SI +
[TST} . g 32 -

A0039624

A0039668

18  INodkntouerue UCMOYHUKA NUMAHUA K MOOYIHO 19 Obwas cxema coedunenutt modyns BASEZ-E u
BASE2-E dononnumenvHbtli 6110k numanus (B)

*  HasHauerue 3a8ucum om UCmouHuKa NUManust.
Heobxodumo ybedumbca 8 npasunsrocmu
NoogKntUerua
ﬂ HaHHbIe MCIIOJTHEHUA an6opa OOITyCKaeTCA MCII0JIb30BATDh TOJIBKO C ITOCTABJIAEMbBIM
6710KOM IMTaHMs U Kabenem brI0Ka OUTaHMUSA. I/I3YLII/ITE PYKOBOZCTBO I10 3KCIUTyaTalln
610Ka IuTaHusA..

YBEAOMJIEHUE

Her[paBManoe IIOAKIIIOYEHME M He pa3aesibHas IIPOBOAKA Kaberert
B03MOXXHBI IOMEXM B CUTHAJIBHOM Kabesle miu Kabese OVCIUied, HEKOPPEKTHBIE 3HAYEHUA

M3MepseMBIX BeJIMUMH WK cbomt aucres!
» He nopmcoenmHsAiTe 3KpaH Kabesd auciuies K 3a3emieHuto PE (B KJIeMMHO KOITOOKe

mipmbopa)!
» [IponoxuTe cMrHaNbHEBIM Kabennb/Kabenb oucmies B Kadgy yrpaBneHMs OTOeNIBHO OT
TOKOIIPOBOZAIMX Kabereri.
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6.3 ITogxiroueHMe HaTIYNKOB

6.3.1 Tunber JaTYMKOB ¢ moAAepKKoy npoTokosia Memosens fs
HEeB3PbIBOONACHBIX 30H

Hamuuku ¢ npomoxonom Memosens

TuIbI JAaTYUKOB Kabens gaTunka HMaTunkm

[lnppoBble faTunky bes Co BCTaBHBIM s JTaTumky pH
JOIOJTHUTEJIbHOTO BCTPOEHHOI0 | COeAMHEHUEM U ® [Tatumku OBII

MCTOYHMKA [TUTaHMSA repefavyen s KombuHMpOBaHHBIE JATYMKNA

MHIOYKTMBHOTO CMTHaa | @ [[aTYMKM KMCIOpoZa (aMIIepoMeTpudIecKue 1
OIITHYECKME)

= JTaTYMKY TIPOBOIMMOCTH C KOHIYKTMBHBIM
M3MepeHueM IPOBOAMMOCTH

= JTaTymKy x710pa (me3nHpeKIyms)

OuKcpoBaHHBIN JlaTuMKM NpOBOAMMOCTH C MHAYKTMBHBIM
Kabenb M3MepeHMeM IIPOBOAMMOCTH
LindpoBele faTUMKN C OuKCcpoBaHHBIN = JIaT4MKy MyTHOCTA
TIOTIOITHUTENIbHBIM BCTPOEHHBIM | Kaberb = [laTumKy A7 M3MepeHMs YPOBHA FPaHMULIbI
MCTOYHMKOM NUTaHUS pasperna cpef

s JlaTumKy [y1d M3MepeHus K03 pumeHTa
crieKTpasnpHoi abcopbrmm (SAC)

= [TaTYMKU HATPATOB

= OnTHUEeCKMe JaTUMKU KUCIIOpPoIa

= JloHOCEeJIeKTMBHBIE JaTUYNKU

ITpn nopxmouenmn pgatunkos CUS71D npumeHsieTcs cnepyroliee IpaBuilo.
= CM442R
= B03MOXXHO IOOK/IFOUEHME TOJIBKO omHoro CUS7 1D; HOIONMHUTENIbHEIM JaTUMK He
IIOTTYCKAEeTCs.
= BTOpOoMt BXOII AaTUMKA TAKXKEe MOXKET He MCIIO0Tb30BaThCA IJIs IPYTOTro TUITA AaTUMKA.
= CM444R
Bes orpaanuenuit. [Ipy He0OXOOMMOCTM MOTYT UCIIOJIB30BATHCS BCE BXOABI JATUMKOB.
= CM448R
= Ecrmm nopkitroueH gatuuk CUS7 1D, MakcMMaJIbHOE KOJIMYECTBO BXOMIOB JaTUMKOB,
KOTOpBIE MOTYT MCIIOTb30BaThCS, OTPAaHUYEHO 4.
® }[3 HuX BCe 4 BX0Zla MOTYT UCIIOJIb30BaThCA 41 gaTunkos CUS71D.
= Bo3moxxHE!I nir0beie couetanust gatunka CUS7 1D u npyrmx OAaTUMKOB IIPU YCIIOBMM, UTO
ob111ee KOIIMUYEeCTBO MOMIKITFOUeHHBIX JATYMKOB He IIPEBBIIIAET 4.

Endress+Hauser 31



SHGKTPI/ILIECKOE MOOKIJIFOUeHne

Liquiline CM442R/CM444R/CM448R

6.3.2 Twunbl JaTYMKOB € IoAepKKoM nnpoTokona Memosens fis
B3PBIBOONACHBIX 30H

Hamuuku c noddepickoii npomoxona Memosens

TuIb! JaTYNKOB

Kabenp maTumka

HaTunkm

LincpoBble naTumky be3
LIOTIOJTHUTEJIBHOTO BCTPOEHHOT'O
MCTOYHMKA [IUTAHUSA

C becKOHTaKTHBIM
pasbeMoM U
VHAYKTVBHOV IlepefaJen
CUTHaIa

s JTatumky pH

= [TaTumkm OBII

= KoM6MHMpOBaHHEIE JAaTUMKU

= JTaTUMKM KUCTIOpoZa (aMIIepOMETPUUECKUE U
OITMYECKME)

& JIaTYMKM TPOBOAMMOCTH C KOHIYKTUBHBEIM
M3MepEeHMEM TIPOBOAUMOCTH

= JlaTyMKu x710pa (me3mHpeKms)

HecwvemHbIi1 Kabenb

[aTuMKM IPOBOOVIMOCTY C MHAYKTMBHBIM
M3MepeHeM IIPOBOAMMOCTHI

ﬂ WUckpobesomnacHble JATYUMKY [T MCIIOJIB30BAHMS BO B3PBEIBOOITACHOM CPefie MOXKHO
MIOOKITF0YATh TOJIBKO K KOMMYHMKALMOHHOMY MOAyITto fatunka 2DS Ex-i. MoxHO
TIOZIKITIOYATh TOJIBKO [JaTUYMKM C COOTBETCTBYIOIIMMM CEPTURUKATAMM (CM.
IIOKYMEHTAIMIO KaTeropum XA).

[Tonxrouenuss Ha 6a30BOM MOJyJIe OJIs1 TaTUMKOB, IpelHa3HaUeHHBIX IS
3KCIUTyaTalluy BO B3pBIBOOE30TIAaCHBIX 30HAX, JeaKTUBUPYIOTCA.

6.3.3  YcraHOBKa KJIEMMHOM KOJIOAKM [JIs1 KOMMYHMUKaLIMOHHOI'O
mozayns gaTyukoB 2DS Ex-i

R
L B

) [l6ea

<annn wn)

A0045451

1. Hapenbre KabeNbHEIM KaHa C [IeHTPAJIbHEIM OTBEPCTUEM TIOBEpX Pe3bOb
KOMMYHMKAIMOHHOTO MOZy/s faTumnka 2DS Ex-i.

2. 3aTAaHUTe KabesbHBIM KaHail.

3. BrimonHuTe 3a3emieHne KabebHOrO KaHaa (HampyuMep, OCpeACcTBOM KabembHOTo
KaHasia 6a30Boro MOMYIIs).

32
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6.3.4 INopxmroueHMe QPYHKLMOHAIIBHOIO 3a3eMJIEHUS

Bcerpa HeobxoauMo OOKITIOYATh KIIEMMHYI0 KOMoAKY K PE 13 1ieHTpanbHoro y3na B
KopIyce.

Vcrionp3yiiTe poBoZ, ¢ KabebHBIM 32)KMMOM, KOTOPBIM BXOIUT B KOMIUIEKT Kabers
Memosens, [y1s1 MOOKIFOUEHNs (PYHKIMOHAJIBHOTO 3a3eMJIEHNUSA K KIIEMMHOM KOJIOZKe
nipubopa.

| !
N e'-"-'
s

SIS CABIBION

20  Iodknouenue pyHKUUOHANLHO20 3a3eMIIeHUA

HeoﬁXO):U/IMO JIMIIb ITIOOCOeIMHNUTD q)YHKLU/IOHaHbHOE 3a3€MJIEHME K KaXKJOMY BMHTY
Ha KJIEMMHOM KOJIoOKe. B MIPOTMBHOM CJIydae SKpaHMPOBAHME HE FAaPDAaHTUPYETCA.

6.3.5 IlogxiIroueHMe HATUYMKOB I HEB3PBHIBOOIACHBIX 30H

IMopxiroueHue
HermocpencTeeHHOE MOOKITFOUEHME Kaberlsa JaTuMKa K KJIIeMMHOMY pasbemy 2DS mwm
basoBoro mopyisa-L, -Hwm -E (cm. > & 21).

» llogwiroueHne Kabensa gaTymMka HanopsaMyro

[Tonxmrounte Kabenb faTuMKa K pazbeMy Memosens Mmoayns fatumka 2DS, mnm monynsa
Base2-L, -H wm -E.
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9897 8887

[ — | Sensor

A0039629

21  amuuku 6e3 dononHUmMenbHo20 UCMOUYHUKA
numanus

(I [

86 85 86 85

9897 8887

[ — | Sensor

Sensor

98 97 88 87

Sensor

98 97 88 87

A0033206

23 [Jamuuku c 0onoNHUMenbHbIM UCMOUYHUKOM
numanus u bes ne2o Ha modyne damuuxa 2DS

A0039622
22 Jamuuku ¢ 0ONONHUMENbHbLIM UCMOYHUKOM
numaHust

6.3.6 IlogxmoueHue UCKpobe3onacHbIX AATYMKOB K
KOMMYHMKaLIMOHHOMY MOy gaTunkoB 2DS Ex-i

HOHKJ'I}OLIGHI/IE Kaberns OaTYMKa HaIIpAMYRO

» TlopcoenuunTe Kabesnb JaTuMKa K KJIEMMHOMY pasbeMy MOIyA fgartumka 2DS Ex-i.
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[2psExi ||

%Sensor
YE

9897 88 87

9897 88 87

AN S

A0045345

24 [Jamuuxu be3 0ononHumenbHo20 UCMOYHUKA NUMAHUSA, NOOKIIIOUEHHble K KOMMYHUKAUUOHHOMY MOOY0
damuuxa 2DS Ex-i

ﬂ VckpobesonacHble faTUMKM 0719 MCIIOIIB30BAHMA BO B3PEIBOOIIACHOM Cpefle MOXKHO
MOJKJIFOYATh TOJIBKO K KOMMYHMKaIMOHHOMY MoAyto fatunka 2DS Ex-i. MoxHo
MOAKITFOUATE TOJIBKO AATYMKM C COOTBETCTBYIOIIMMY CepPTU(UKATaMM (CM.
IOKYMEHTAIMIO KaTeropmu XA).

6.4 ITopgxnmrouyeHue JOMOJIHUTENIbHBIX BXOJOB, BBIXO/IOB U
pene
A OCTOPOXXHO

OtcyTcTBYeT KphIlKa biioka

3ammTa OT IopaXKeHUA 3JIeKTPUUeCKMM TOKOM He obecrieunBaeTcsi. OmacHOCTb TOpaXKeHus

3JIEKTPUYECKMM TOKOM!

» JI3MeHeHVe MM paclIMpeHMe allapaTHOM YacTy B MCIIOJTHEHUM 7S
HEB3pBIBOONACHBIX 30H: B 00513aTe/IbHOM IIOPSIKe 3aIIOIHANTE FHes/a cJieBa
HaIpaBso. 3allpellaeTcs OCTaB/IATh He3alloTHeHHbIe IIPOMEXYTKH.

» Ecm B ipubope i HeB3pBIBOOMIACHBIX 30H 3aHATHI He Bce THe3pa: 06513aTeIbHO
BCTaBJIsANTE (hasIbLI-TIaHeJIb WIM 3arJIyIIKy B THE3[IO0 CIIpaBa OT [10CJIeJHEro
Momyrs (> 1, ® 11). Taxmum obpa3om obecrieunBaeTCs 3a1MUTa OT IIOPAXKeHMS
3JIEKTPUUECKIM TOKOM.

» Bcerpa cobnroparite Mephl 3aIMTEL OT IIOPAXKEHMS STIeKTPUUECKMM TOKOM; 0CODeHHO
3TO OTHOCHTCA K penenHbiM 6;1okam (2R, 4R, AOR).

» Monmmdmkanmsa anmnapaTHoM yacTv npubopa, mpeaHasHAYeHHOTO 7151 B3PBIBOOIIACHBIX
30H, He fjonyckaeTcd. [lepeobopynoBanue npmbopa Kakoro-nmbo cepTuUIMPOBAHHOTO
VCIIONTHEeHMS B Ipubop OPYToro cepTUUIMPOBAHHOTO UCIIOITHEHMS JOITYCKAeTCs
TOJIBKO B CEPBMCHOM IIeHTpe KOMITaHMM M3TOTOBUTENISA. ITO OTHOCUTCS KO BCEM
MonyJIsiM rpeobpasoBatesisi co BCTpoeHHBIM MomyrieM 2DS Ex-i, a Takxke K
M3MEeHEeHWsIM, KOTOPBIe OTHOCATCS K HeMCKPObe30macHbIM MOIYIISM.

ﬂ KremMHas KoJofiKa MCII0JIb3yeTcs 7S IOAKITF0UeHMA 3KpaHoB Kaberteit.

» TpebyeMmele AOIOTHUTEIIBHO 3KpaHBI HEOOXOAMMO MOIKITFOYATh K KileMMe PE
LIeHTPaJIM30BaHHO B KAy YIIpaB/IeHNs Yepes3 KIIeMMHEIE DJI0OKM, KOTOPBIE 3aKa3umnK
nprobpeTaeT caMOCTOSATENBHO.
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6.4.1

IIndpoBble BXOAbI ¥ BBIXOOHI

Mopyns DIO

25  Modynb

® 26

47
=+ 4
148 _ o
-—%7+ 2
48 O
130 _
45,
46 _ o
45,
42
9,
P
9,
92 _ o
Inekmpuuecka

A cxema

6.4.2

ToxkoBbIe BXOObI

Mopyne 2AI

27  Modynb

@?—‘

@N

@28

Inekmpuuecka
A cxema
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6.4.3 TokoBBIe BBIXOABI

2A0 4A0

w
—
w
—

20 mA
20 mA
+

@H

0/4 ...
0/4 ...
+

CVDL\J

+

20 mA
?w

N

W e Imde Imd

0/4 ...

=

29  Modynb 30 3nexmpuuecka 31 Modynp 32 Snexmpuuecka
A cxema A cxema

Mopgyns 2R Mopgyne 4R

Relay 1
i)
[\

Relay 1

AEIREIRRIRE

REIRN

Relay 2
Relay 2

Relay 3

Relay 4

33 Modynb 34 3nexkmpuuecka 35  Modynb 36  Snexkmpuuecka
A cxema 1 cxema
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IIpumep: nopxtoueHne broka ouncrkn 71072583 pyiss CAS40D

YBEAOMJIEHUE

CnmuukoM BBICOKOe 3HepronoTrpebnenue st curHanpHoro pene Liquiline!

MoxXeT cTaTb IPpUUIMHONM HeyCTpPaHMMOr0 IOBpeXxAeHna 6a30B0ro bioka.

» [lopgxiroyanTe OJI0K OUMCTKM TOJIBKO K KJiIeMMaM OoIonHMTenbHoro oimoka (AOR, 2R
i 4R), a He K curHanmpHOMY perte Ha3oBoro byI0Ka.

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

T2.0A
PE| 1

41

47

T 143

230V AC/50Hz

37  Ilodknrwouenue bnoka ouucmku ons CAS40D

A0028597

IIpuMmep: noxKiroueHne MHKeKTopa b11oka ounctku Chemoclean CYR10

1 4L N [PE

CYRIO

CM44x/CM44xR/

CM44P

41

| |42

Relay 1

{143
41
4

(RS

Relay 2

8|0

38 Iodkntouenue urxicekmopa bnoxa ouucmku CYR10

v W N =

38

BHewHuil UCMoYHUK NUMAHUA
Iodaua uucmauwiezo cpedcmea K pacnbliumernto
Pe3sepsyap ¢ uucmsauum cpedcmeom

Jasnenue 600wt 2-12 6ap (30-180 psi)
ObpamHbiil Knanan (npedocmasnaemcs 3aKkazvuKom)

A0028598
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6.5 [Togxmouenue K myHe PROFIBUS DP mnn Modbus RS

485

6.5.1  Mopyns 485

485 g
Q % as g
5 5 &
m i ] o~ 1
=8 5
IS
[, = (8
g Z |5
23 o, (32
;’ A |64
128/SW
g
= @ Service
Termi-| DGND 082
nation| yp le81
96 o~ 096’
DP/ ,
95 o— RS485 095
99 o— ~099'
39  Modynb 40  Snexmpuuecka
A cxema
Kinemma PROFIBUS DP Modbus RS485
95 A B
96 B A
99 He nopcoenmnuen C
82 DGND DGND
81 VP VP

Ceemoduodrbie undukamopbl Ha nepedreti nanenu mooyns

Ceeto | MpenTndukatop IiBer | Ommcanue

Auon

RJ45 LNK/ACT GN I'ue3po RJ45 meaxtusupoBaHo. CBsa3b Ethernet ocymectrisercs
uepes Mozyb BASE2

RJ45 10/100 YE

PWR Power GN CeTeBoe HaIlpsDKeHMe II0JaeTcs, MOAYJIb MHUIMAIM3MPOBaH

BF OTKa3 LMHEL RD OTKa3 MKMHEL

SF CyCTeMHBIM 0TKa3 RD Ommbxka npubopa

COM | ObmeH naHHBIMMI YE Coobmenne Modbus oTIipaBieHo Wi NOIy4eHO

T Tepmyuuyuposanme mwmHeI | YE ® Briwi. = 6e3 TepMMHMPOBAHNUSA IIMHEL
® BKJI. = C TEpMMHMPOBAHMEM IIVHEI

39
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40

DIP-nepexniouamenu Ha nepedreti nanenu bnoka

DIP 3aBofcKue Hasunauenue
HaCTPOMKM
1-128 ON Anpec umHe! (> «BBog B 3KcIuTyaTaimioo/CBA36»)
il OFF 3ammTa oT 3armcu: «ON» = KOH@UIypMpoBaHMe MOCPeACTBOM MIMHBI
HEBO3MOXXHO, TOJIBKO ITyTEM JIOKAJIbHOTO YIIPaBJIeHNsA
CepBuc OFF OyHKLMA 1A TepeKIIoYaTesis He IIpefycCMOTpeHa

Endress+Hauser
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6.5.2 TepMmyuHMpoBaHMe IUMHbBI
TepMI/IHVIpOBaHI/Ie IIMHBI MOXXET BBITIOJIHATBCA OBYMA crrocobamm.

1. BHyTpeHHee TepMmuHMpoBaHue (Yepe3 DIP-iepexsttouarestb Ha Iiate 6yoka)

41  DIP-nepexniouamenn Ona 8HympeHHe20 mepMUuHUpPO8aHUs

» C IIOMOIIBIO IIPUTOAHOTO AJIA 3TOM LieNIM MHCTPYMeHTa, HallpyUMep, IMHIIeTa,
nepeBenute Bce YeThlpe DIP-niepexstouarenis B onoxeHue «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 miaTe broka B monoxenvm «OFF» (3aBopckas
HaCTpOMKa).

» TlogxmrounTe BHEIIHEE TEPMMHMPOBaHMe K KiieMMaM 81 v 82 Ha mepefiHel CTOpOHe
brioka 485 myst momauy mmMraHus 5 B.

-~ Jcnonp3yeTcsa BHeLIHee TEPMVMHVPOBAHME.

6.6 AnmnapaTHble HaCTPOMKMU

Hacrpoiika agpeca cucTeMHOM IIMHBI
1. Ortxkporite KopIyC.
2. HacrpornTte TpebyeMbl afpec CMCTEMHOM IIMHEI ¢ ToMolbto DIP-niepexsttouareriei Ha
broke 485.

ﬂ B cryuae PROFIBUS DP pomyctumet azipeca ¢ 1 o 12.6; B cryuae Modbus - ¢ 1 o
247. Tlpy HaCTpOVKe HeIOMyCTMMOTO0 aJipeca aBTOMAaTUYECKM BKITFOYAETCS
IIporpaMMHOe Ha3sHaueHMe azpeca II0CPeiCTBOM JIOKaJIbHOTO KOH(OUIYPMUPOBaHMA WIN
TI0 T10JIeBOV IIMHE.
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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 ObecneueHne HeEOOXOOMMOM CTEIIEHM 3aIUTHI

[ Mcmonb30BaHUSA MOCTABIIAEMOT0 ITpubopa 10 Ha3HAYEHMIO TOMYCKAIOTCS U SBIIAOTCSA
HeObXOVMBIMY TOJIBKO MEXaHUYECKME U TTIEKTPUUIECKUE CONMHEHMS, OTTMCAHHEIE B
IAHHOM IJOKYMEHTE.

» CobrronanTe 0CTOPOXKHOCTD ITPY BBITTOJTHEHMY paboT.

OTmenbHbIE TUITHL 3aIUTEI, CEPTUMUIMPOBAHHBIE VIS JAHHOTO M3eNms (KIacc 3aluThl

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

B3pBIBO3ALIMIIEHHOCTD) HE TAPAHTUPYEOTCA B CJIEOYIOLIMX CITyUAsK .

= KpBILIKM HE 3aKPBITEL.

= VCronb3yroTCs OIIOKM IMTaHUSA He U3 KOMIUIEKTA [TOCTaBKH.

= KabenbHEle YIUIOTHEHWS HELOCTATOYHO TIOTHO 3aTAHYTHL (17151 0becriedeHus
TIOOTBEPXKIEHHOTO Kilacca 3almThl [P HeobXommMmo 3aTArMBaTh MOMEHTOM
2 Hwm (1,5 gyHT cmna yT)).

= Jlcrionb3yroTcs Kabenmu, AuaMeTp KOTOPEIX He COOTBETCTBYET KabeTbHEIM YITIOTHEHMSIM.

= BII0KM HE[IOCTATOYHO MTPOYHO 3aKPEIUIEHEL.

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

= QcrtabrieHBl WM HELOCTATOYHO 3aKperIeHb! Kabemu/KOHLB! Kaberert.

= BHyTpw mipubopa oCTaBIIEHEI OTOIEHHEIE XKMITBI Kabertet.
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6.8 IIpoBepka nociie NOAKIIOYEHUS

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 mpubopa M COOTBETCTBME TpebOBaHMAM:
» Ha npubope u Kabessix OTCYTCTBYIOT BHELIHVE TIOBPEXKIEHWUS ?

JJIeKTpMUecKoe MOAKII0YeHNE:

» TlopgxiroueHHEbIE Kabemy He HATAHYTHI?

» TlponmoxeHHBIe Kabeny He epeKpelMBaIOTCA U He 00pasyroT neTm?

» CurnasibHBIE Kabeny IpaBWIBHO OAKIOYEHBl B COOTBETCTBMM C 3JIEKTPUYIECKON
CXeMO?

» DBce v BcTaBHBIe KIEMMBI HaIeXKHO 3aKpeIUIeHbl?

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

7.1 Beb-cepBep

Ucnionuenusd be3 nHTepdelica MppoBOIM IMHBL TpebyeTcs Kof akTUBaLmu A1 Beb-
cepsepa.

7.1.1 IMTogxiroueHne

» Tlopgxrounte Kabenb CBA3M KOMIIbIOTepa K 1opTy Ethernet Ha monyre Base?2.

Base2

?

Web Browser

O
=i
o]

Dc@\—l
i

OC.
{=i5)

Q00

i=i=i=]

s oo 1 o
m (o}eXe} IOOOOl

|

A0039619

46  Beb-cepsep/Ethernet-coedunenue

7.1.2  YcTraHOBJI€HME COeAVHEHUs IS ITepefady JaHHbBIX

Bce ucnonnenus, kpome ucnonnerus ¢ unmepcgeticon PROFINET

UTobEI IpOBEPUTH HaNIM4Me el cTBUTeNbHOro [P-aapeca y npubopa, feakTMBUpymuTe
napametp DHCP B pasgene Hactporiku Ethernet. (Menro/Hactp/Obuyme HacTpoyiku/
Pacummp. Hacrpoitku/Ethernet/HacTporiku)

Mo>XHO Ha3HauUTE [P-afpec B pyuHOM pEXMME, B TOM Ke MEHK0 (IIs1 COeIMHEHWIT THIIa
«TOUKA-TOUKa»).

Bce ucnonrenus, sxkniouasn ucnonnerue ¢ unmepgeticom PROFINET
[P-apgpec 1 MacKy nopceTv mpubopa MOXHO Hanty B pasgere DIAG/CucremH.
uHpopmarmsi/Ethernet.

1. Bxrounmre IIK.
2. B okHe mapaMeTpOB HaCTPOMKM CETEBOTO IOAKIIFOUEHMS OMePALIMOHHOM CUCTEMBI
BPY4YHYIO ycTaHOBUTe [P-ampec.
[pumep: Microsoft Windows 10

3. Ortkporite «LleHTp yIpaBieHUa CeTAMM 1 00IMM OCTYTIOM».

Y= [ToMMMO CBOE€I CTAaHAPTHOM CeTH, BBl JOIDKHBI YBUAETH elile ogHo Ethernet-
coemvHenue (Hampumep, <HeomosHaHHas ceTr»).

Bribepure ccpUIKy Ha 3T0 Ethernet-coenvuenne.
Bo BcruibIBaroIeM OKHe HaXKMUTe KHOIIKY «CBOVCTBa».
[BaXX[IbI IeNIKHMTe IYHKT «/IHTepHeT-1IpoToKOoM Bepcmu 4 (TCP/IPv4)».

Bribepure nyHKT «/cnionp3oBaTh cienyrommii IP-agpecr.

& B B B B

Beemute Tpebyembit [P-azipec. ITOT azipec OOIDKEH OTHOCUTBCSA K TOM XKe TIOJICETH, UTO

u IP-agpec npmbopa, Hanpumep:

~ [P-agpec npmbopa Liquiline: 192.168.1.212 (kak 65010 HACTPOEHO paHee).
[P-appec pa I1K: 192.168.1.213.

9. 3amnyctute Beb-bpaysep.

Endress+Hauser
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10. IIpu mcrionbp3oBaHMM IPOKCU-CEPBepa IJ1A NOAKIII0YeHN K VIHTepHeTY:

OTKJTIOUMTE HACTPOMKY IIPOKCM-CcepBEepa (TapaMeTphl HACTPOKM bpaysepa Mo IyTH
Jlopxmrouenns»/«HacTporka cetn»).

11. Beegure IP-azmpec npubopa B aApECHYIO CTPOKY (B mpumepe 192.168.1.212).
L~ Jlo ucTeuyeHMM HEKOTOPOI'O BpeMeHM byIeT yCTaHOB/IEHO COeMHEHNe, TI0CTIe Yero
ripom3ouzeT 3amycK Beb-cepepa CM44. Bo3aMOXXHO, TOSBUTCS 3aIIPOC MTAPOJIA.
3aBofCKas HaCTPOMKa: MM IoJib30BaTessi admin, maposie admin.

12. [ns 3arpy3Ku XKypHAJIOB BBEIUTE CJIeyIOIMe aipeca.

- 192.168.1.212/logbooks_csv.thtml (mmst monmydenms xxypHasos B popmare CSV).
192.168.1.212/logbooks_fdm.fhtml (mys monydyenms )XypHaJoB B popmare
FDM).

ﬂ [ besoracHo mepeayun, coXpaHeHus 1 mpocMoTpa aiios B popmare FDM
MO>XHO BOCITOJIb30BaThCs MporpaMMHbIM obecrieyenyeM Field Data Manager
Komnaumy Endress+Hauser.

(» www.endress.com/ms20)

7.1.3  YmopaBnenue

CTpyKTypa MeHI Beb-cepBepa COOTBETCTBYET CTPYKTYPE MEHFO IIPU JIOKAJIBHOM
yIIpaBIeHUMN.

Menu/Setup

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

Software version: 01.06.06

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

A0026780

47  Ilpumep 3Kkpana eeb-cepsepa (MerI0/A3bIK=aH2NUlCKU)

= [IlesTyOK Ha MMEHU IIyHKTa MEHI0 MIIN (pYHKLIVII/I COOTBETCTBYET HA>XAaTHUI0 HaBUT'aTOPaA.
L HaCTpOI‘/‘IKy MOXXHO C y):LO6CTBOM BBITIOJTHATD C IIOMOIIBIO KiIaBMAaTypPbl KOMIIBFOTEDA.

ﬂ s HacTpoikm yepe3 Ethernet BMecTo Beb-bpay3epa Takke MOXHO MCII0JIb30BaTh 10
FieldCare. Heobxopgumeit fns storo dart DTM Bxogut B nakeT «DTM-bubnmoTteka
mHTepdericHoro npubopa Endress+Hauser».

3arpysute: https://portal.endress.com/webdownload/FieldCareDownload GUI/

7.1.4  Heartbeat IlpoBepka

Bel MOoXKeTe TakKe 3aIrycTuTh nporpaMmy Heartbeat [IpoBepka uepes Beb-cepsep. Takmum
obpa3oM BEI CMOXKeTe IIPOCMaTPMBaTh Pe3yIbTaThl HEIIOCPeZCTBEHHO B bpaysepe be3
HeobXOAMMOCTH MUCII0Ib30BaHMA SD-KapThl.

1. Ortxpoitte Mento: [luarHocTuka/[IuarH.cuc./Heartbeat.

2. D BBITOMHUTE IPOBEPKY.
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3. pPesynbraThel NpoBepky (OpIcTpOE 0TOOpaXKeHMe U 3KCIIOPT Ha SD-Kapty) wim
HomnonHuTenbHBIE (GYHKIMK (IOTOJTHUTENIBHOE MEHIO HVDKE JIMHUM HYPKHETO
npenena > ® 47).

4. JDomomuurenbHble hyHKIMM/ Heartbeat: Beibepute aseik PDF-garina.

Y OryerT 0 IIpOBepKe IOSABMALTCA B Opay3epe 1 MOXKeT DBITE pacreyaTaH, COXpaHeH
B popmare pdf-caitna u T. .

7.2 CepBucHBI MHTEpP(EC

[Tprbop MOXXKHO MOAKITFOUMTH K KOMITBFOTEPY IIOCPEACTBOM CEPBMCHOIO MHTepderica 1
BEINIONTHATE HacTpoyKy ¢ momotbko [10 FieldCare . Kpome Toro, BapnaHTEl KOH(UTYpaLmum
MOTYT OBITb COXpaHEeHEI, [TepeHeCeHb] U 3aJ0KyMeHTUPOBAHEI.

7.2.1 IMopximrouenue

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. 3anycrute 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 He MOTYT BEITOJTHATBCA
OIIHOBPEMEHHO; TIPU MCII0JIb30BAHUM OJIHOTO criocoba BTopon biokmpyeTcsi. Ha Kaxmon
CTOpPOHE MOXXHO 3aIIpeTUTh APYTOM CTOPOHE AOCTYII K IIpubopy.

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 [IndpoBbIe NHBI

7.3.1 HART

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

1. Topxmrounte momem HART wm pyunon nporpammarop HART K TokoBoMy BeIxOAy 1
(Harpysxa MK cB3m oT 250 mo 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

[Tpy HanmMuMM Moy MG POBOI IIMHEI 485 1 pubopa B COOTBETCTBYIOLIEM UCIIOITHEHUA
MOXXHO OCyIIeCTBINATE 0bMeH naHHbIMM rTocpenctBom PROFIBUS DP.

» Tlopxnrounte Kabens nanHeix PROFIBUS K kiiemmaM MofAyiis 1MGPOBO IIMHEI B
COOTBETCTBUMM C OIMcaHueM (= 39).

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

7.3.3 Modbus

[Tpy HayIMUMY MOZIYJISA MOJIEBOM WIMHEI 485 1 pmbopa B COOTBETCTBYIOLIEM UCTIOITHEHUM
MO>XKHO OCYILeCTBIATE 0OMeH JaHHBIMM ITocpefcTBOM MHTepderica Modbus RS485.

Brl ncnione3yete monynb BASEZ nna cBasu yepes uHTepderic Modbus TCP.

B ciyuae mcnionb3oBanms Modbus RS485 pocrynias! npotokosnel RTU n ASCIIL
[Tepexmrountbesa Ha TpoToKon ASCII MOXXHO HeIOCpeACTBEHHO Ha Ipubope.

» Tloprrounte Kabenb gaHHBIX Modbus K Kiiemmam MozTyIis IMdpoBoyt mmHE (RS 485)
i K pasbemy RJ45 mozyns BASE2 B cCOOTBETCTBMM C OITMCaHUEM.

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

7.3.4 Ethernet/IP

C nmomoupro Momynsa BASEZ u npubopa B cOOTBETCTBYIOLIEM MCIIOTTHEHMY MOXKHO
BEITIOJIHATE 0OMeH JaHHBIMM Yepe3 uHTepderic Ethernet/IP.

» 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

C momomero Mmopynsa BASEZ m npubopa B COOTBETCTBYIOLEM UCIIOTTHEHMM MOXKHO
BBITIOJIHATE 06MeH JaHHBIMMU uepes uHTepderic PROFINET.

» Tlopxnrounte Kabens nanHeix PROFINET k pasbemy RJ45 momyrns BASEZ.
[Tonpobnyro mHpopmanmio o csa3u no npotokony PROFINET cm. Ha mHTepHeT-
crpanuie u3pemus (- SD02490C).
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8 Onuuu ynpaBneHust

8.1 0630p

8.1.1  [Iucruiest v 35IeMeHTBI YIIpaBIIeHUS (TONBKO P HAITMIUN
[OTIOJTHUTEIILHOTO AMUCIUIEs)

1\
O @
Outlet 1
11:08:15 29.01.2013 =
CHX pH 6.99 pH
CH 1:1 Téerature 25.1°C
CH 1:2 Nitrate 8.02 mgll
CH 2:1 SAC 2.021m
CH 2:2 Turbidity 1022 FNU
CH 3:1 Current Input [Flow] 15.1nA
COENIMERD”
oEEo ©)
@) [®)
2 3

A0025231

49  0bsop npouecca ynpasnerus

1 [ucnneil (npu nosisnenuu cbosi — KpacHwlil oon)
2 IIpozpammupyemble Knasuuu ((pyHKuuU 3a8ucsim om meHio)
3 Hasuzamop (¢pyrkyuu buicmpoti Kommymayuu/MaHunynamopa u Haxcamus/yoepicanus)

8.1.2 Mucroen

1 5 1 Ilymp mento u/unu obosnauenue npubopa
= 2 Omobpadcerue cocmosnus
| ——
3 Cnpaska (ecnu docmynHa)
> 4 Hasnauenue ceHcOpHbIX KHONOK
>
| B
| o I
1

4/ \3

A0037692
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8.2 HocTyIl K MEHIO yIIpaBJIeH!UsI IIOCPEeACTBOM
JIOKaJILHOT'O JUCIUIEsT

8.2.1 KonHuenuus ymnpasineHus (C ZOIIOIHUTEIBHBIM OVCIUIEEM)

e

» HaxaTve ceHCOpDHO KHOIIKM: HEIlOCpe[ICTBeHHbt > [[oBOpOT HaBMraTopa: IepeMelljeHMe Kypcopa 1o
BEIOOD MEHIO MEHI0

Cestina
Nederlands

e

@/s/s]e)

)

» HakaTve KHOIIKM HaBUTaTOPA: 3aI1yCK (PYHKLM » TloBOPOT HAaBMUraTOpa: BEIHOP 3HAYEHMS
(HampuMep, U3 crimcKa)

@/s]e]o]

)

» Haxatme KHOMKMU HaBHUraTopa: yTBEPXIeHune Le HpVIHHTVIe HOBOI'O 3HAYE€HUA
HOBOI'O 3Ha4YeHUA

8.2.2 BrnoxkupoBaHue 1 pa3bnokupoBaHye KHOIOK yIIpaBJIeHUs

Bnormpom(a KHOIIOK yIIpaBJIEHUS

1. Haxwmure n yaepxmBalTe HaBUIaTop B TeUeHMe 2 C.

-~ JloABMTCA KOHTEKCTHOE MEeHIO 719 OJIOKMPOBKM KHOIIOK YIIpaBlIeHNUA.
Knonku Mo>xHO 3ab710KMpoBaTth ¢ aposeM win bes napons. B orydae
OJIOKMPOBKM C TTapoJieM CHATHE HJI0KMPOBKYM BO3MOXXHO TOJIBKO I10CIIe BBOJA
TIpaBWIBHOTO tapons. [Taponb 3apaetcs 3gecsk: Menro/Hactp/Obmme
HacTpoyku/Pacump. HacTpoyiku/Ynpasi. faHHbIMK/ V3M. maponb brokup..
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2. Bribepure, crienyet v 3a6J10KMpOBaTh KHOIIKY C ITapoyieM uiu be3 mapors.

 Knonku bynyT 3abnokupoBaHbl. [lanpHeNIIMI BBOI HEBO3MOXKeH. Ha sKpaHHOM
KHOIIOUHO TTaHeNM TIOSIBUTCSA CUMMBOTI [3].

3aBopckas ycraHoBKa napond — «0000». He 3abyzpTe 3anmcaTh M3MeHEHHbIN
Iaposnb: B IPOTMBHOM CJTy4ae BEI He CMOXKeTe pa3biloKMpoBaTh KJ1aBUaTypy
CaMOCTOSATENIBHO.

Pa3610kMpoBKa KHOIIOK yIIpaBlIeHUsT

1. Haxwnre n yoepxvBaiTe HaBUraTOp B TeUEHME 2 C.
L= [loABUTCA KOHTEKCTHOE MEHIO II1 CHATUA DIIOKMPOBKM KHOIIOK yIIpaBIIeHNA.

2. Kirou pacbnokupos. .

“~ Eom paHee He ObUI BEIOpaH BapMaHT OJIOKMPOBKM € ITaposieM, DJII0KMpOBKa
KHOIIOK OyZieT CHATa HeMeJUIeHHO. B IpOTMBHOM CJTydae IOsABUTCA 3aIIpoC Ha
BBOZ, [1apOJIA.

3. Eom KilaBMaTypa 3alliMIlieHa I1apOoJIEM, BBEOAUTE HpaBI/IJ’IbeII‘/‘I TIapoJIb.

Y Knomku 6yayT pa3bnokvpoBaHE!. [JOCTYI KO BCeM MeCTHBIM OIlepalysaM
Bo306HOBsIeTCsA. CMMBOJI (7] Doree He oTobpakaeTcss Ha SKpaHe.

8.3 Onuyy HaCTpOKMU

8.3.1 Tonpko gucruien

= BO3MOKeH JIMILB IPOCMOTP 3HaYEHWM, HO He UX U3MEeHEHMeE.

= TUnyJUHbBIe 3HaYeHWs, AOCTYIIHbIE TOJIBKO [IJI UYTEHUA: laHHbIe JaTYMKOB M CUCTeMHas
MH(pOopMaus

= [Ipumep: Menro/Hactp/Bxogpl/../Tun patunka

8.3.2 Cmcku Be1bOpa

= Ha nycrutee OSIBJISIETCA CIIMCOK BapMAHTOB. B HEKOTOPEIX CITyuyasx MOSABISAETCS
HEeCKOJIBKO I10J1eM BeIbopa.

= Kak npaBusio, BeIOMpaeTcs OOWH BapMaHT; B PeIKMX CJTyJasix BeIOMpPaeTCsd HECKOJIBKO
BapMaHTOB.

= [Ipumep: Menr/Hactp/0buye HacTponku/Ef.u3mep.remi.
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8.3.3 UncinoBhIe 3HaUYEHHUSA

= Heobxoymo 13MeHUTb 3Ha4YeHMe IIepeMeHHOM.

= MyHMMaJIbHOe M MaKCMMaJIbHOe 3HaUeHMA 3TOV IIepeMeHHOM 0TobpaXkaroTcsa Ha
TVCIUIee.

= BEINOJTHNMTE HACTPOMKY 3HAUEHWUA B 3TUX IIpefiesiax.

= [Ipumep: Menro/Ynpasn./Qucmneit/KonTpacr

oK

12

lo]1/Ns]e/
Mo 5 [s]e]7]8]s]
+Je]

Max 95
(X[ [«lv] |

8.3.4 IencrBua

= /[HMIMMpoBaHye AeVCTBYA OCYIIeCTBIIAET s C MCII0JIb30BaHMEM COOTBETCTBYIOLIEN
pyHKIMM.
= [TeJICTBMe MOXKHO OIIpefeTUTh 0 HaXOASALIEMYCs IIepesi HUM CMMBOJTY: [>.
= J[pyMepHhl CTaHIAapTHBIX [eCTBUN:
= Y[iasieHye 3aImceit B XKypHaile;
= CoxpaHeHMe WM 3arpy3Ka KOHQUIypauuil.
= 3aIyCK IPOrpaMM OUMCTKN.
s [Ipumep: Anarnocruka/XKypnHanel/2KypHan HacTpoek/YOanuTh Bce MO3ULIMMU

8.3.5 ITo enmaHuI0 MONIb30BaTeJISA

= HeobxoIMMO IIpUCBOUTE OTAENIbHOE Ha3HaUeHMe.
» Beemre TeKCT. [JIs1 3TOr0 B pelaKTope MOXKHO MCII0JIb30BaTh Pas/IMYHbIe CMMBOJIEL
(byKBEI B BepXHEM M HYPKHEM PErUCTpPE, IMMPEHI U CIIENMAJIBHEIE CMMBOJIBL).
= CeHCOpHBIE KHOIIKM II03BOJIAIOT BBITIOJIHATD CJIEAYIOIIMeE AeCTBUA:
= OTMeHATh BBOJ| €3 COXpaHEeHMS JaHHBIX (X);
® Y[anarb CMMBOJI Iepef] KypcopoM (& );
= [JepeMeniaTh Kypcop Ha3azl Ha OHY MO3UIIMIO (m);
= 3aBepIuaTh BBOJI C COXpaHEHUeEM (v/).
= [Ipumep: Menr/Hactp/Obume HacTpoyku/0bo3nau. npubopa

E+H CM44¥i
[ Jol1[BY3]4]5]6]7]e]s]

(Alslcjoje|Fe|Hj1]y|K|Lim

(N olplajr|s|T]ujv]w|x]¥|2|

fs.}]e] | |<-||->I| |«"||del||¢=||
X v

Endress+Hauser 51



Onumm ynpaeneHns

Liquiline CM442R/CM444R/CM448R

52

8.3.6 Tabmuubr

» TabmuIel CTyKAT 1A 0TODpaXKeHNs MaTeMaTUIECKUX (DYHKIMA .
= [[719 pefakTMpOBaHus TabIMIIEl IepeMeIaiTech Mo CTPOKaM M CTONOLAM MOCPeACTBOM

HaBUT'aTOpa U M3MEHSNTE 3HaUEeHUs B AYEMKaX.

= [I1151 pelaKTMPOBaHMs IOCTYIIHBI TOJIBKO YMCIIOBEIE 3HaUeHUA. KoHTporep
aBTOMaTMyecky obpabaTeIiBaeT eAMHUITEI U3MEPEHMIA.
= MoxxHo 06aBnATh cTpoky B Tabmmiry ( INSERT) wiu ymansate crpoxku u3 tabmmie! ( DEL).

= 3aTeM coxpanuTe Tabmuiy ( SAVE).

= Kpome TOT'O, MO>XHO B J1t06071 MOMEHT OTMEHUTD BBO[, UCIIOJIb3yA CEHCOPHYI0 KHOIIKY X.

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

0K

Temperature

2 |25.0°C
3 |30.0°C

INSERT| DEL | SAVE

pH

pH 7.00
pH 7.10
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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 ceHcopuyto kHonKy MENU . HacTtporite TpebyeMelit A3bIK B BEPXHEM
IIYHKTE MEHIO.

~ TIpmubopom MOXHO byneT ynpaBIATh Ha BEIOPAHHOM fS3BIKE.
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9.2.2

Pabora nucrnes

Mesnro/Ynpasn./[Iucmnen

DyHKIMS (011117173 Hudopmanms
KonTtpacr 5..95 % OTperynmmpyiTe HaCTPOMKY 3KpaHa, YTOOBI OHM
. COOTBETCTBOBAJIM YCJIOBUAM paboueii cpefibl.
3aBofCKME HACTPOKM ¥y p pen
50 % ITogcBeTka = ABTOMaTH4.
- Botb Ecrn B Teyenne HebombIIOrO Neprofia BpeMeHn
OACBETKA BIo0p He Ha)KMMaJlacb HY OJIHa KHOIIKA, TO IO CBeTKa
L]
BRI aBTOMAaTMUeCKM BrIKIOdaeTcsa. OHa CHOBa
= BEIKII

= ABTOMaTMUY.

3aBofCKMEe HACTPOMKNA
ABTOMAaTHY.

BKJTFOYAETCS [I0CTIe HAaXKATHs KHOIIKM
HAaBMUTATOPA.

IlopcBeTKa = BKI
[TopcBeTKAa aBTOMATMUYECKM He BBIKJTFOUAETCS.

Bpamenne gucrl.

Br16op

s Pyuyn.yn

= ABTOMaTHY.
3aBofCK1e HaCTPOMKMU
Pyun.yn

Eciu BelbpaHo ABTOMATHY. , ONHOKAHAIBHAS
VMHAMKaIMA M3MEePeHHOr0 3HaYeHUs
eXeCceKyHHO MePeKIII0YaeTcs ¢ OfHOro KaHasla
Ha [IpyTo.

9.3 Ilonb3oBaTenbCK.HACTPOMKA 3KpaHa

Menro/Ynpagin./Ilonbp3oBaTeNnbCK. HACTPOMKa SKpaHa

Oynkys Onpm Nudopmanys
P M3mep.skpaH 1 ... 6 MoxxHO co3paTh 6 CODCTBEHHBIX 3KPaHOB
M3MepeHMs 1 IPUCBOUTD MM Ha3BaHMA. DyHKIMM
MIIEHTUYHBI [J1A BCeX 6 3KPaHOB M3MepeHMs
M3mep.sKkpaH Br16op ITocre cosmanmsa cObCTBEHHOrO 3KpaHa
= BKII M3MepeHMsI ero MOXKHO 37eCb BKIIOUNTb. HoBBI
= BBIKII 3KpaH HaxoMTCA B pasfiene

3aBofCKMe HACTPOMKA
BBIKJI

Tonp30BaTeNbCK. HACTPOJKA SKpaHa

JTUKeTKa

[Tonmb30BaTeNbCKMI TEKCT,
20 cMMBOJIOB

HanmenoBanme SKpaHa M3MepEHNA
[ToaBnseTcq Ha AycIuiee B CTPOKe COCTOAHUA

Kon-Bo myumit

Orlmo8

3aBofCK1e HACTPOMKM
8

3afaiTe KOIMJIecTBO OTObpaXkaeMBIX
M3MepeHHBIX 3HaUeHUN

»Iuana l ... 8 IMonb3oBaTeNbCKMIA OnperienieHye cofepXxanms DTUKETKa B
uHTepderic TIOAMEHEO KaXKI0M CTPOKY
JTUKeTKa
MCTOYH.JTaHHBIX Br16op > BribepuTe MCTOUHMK JaHHBIX

= Her

c € 6 Mo>xHO BbIOpaTh OIVH U3 CIIeAYIOIMX
= CM. CIIMCOK B cTosibrie

. BapMaHTOB:
«HDopMmarysa»

3aBofCKMe HACTPOMKMA
Her

BXO[BI C JATYMKOB;
Heartbeat [InarHocT1ka, BXOAbI C JATUYMKOB;
KOHTpOJIIEp;

TOKOBBIE BXOJIHI;

CUTHAJTBI TI0JIEBOV IVHEI;

MareMaTMdeckue QyHKIHK;

OBOWYHBIE BXOIBI Y BBIXOLHI;

TOKOBBIE BBIXO[BI;

perne;

NIepeKIII0YeHNe AMana3oH0B M3MEepPeHMIA.

M3mep.3HaueHue

McToyH.JaHHBIX —
8x00

Be16op
B 3aBucuMocTH OT BXozia

3aBofCKMe HACTPOMKA
Her

Mo>xHO 0T0bpa3nTk I7IaBHbIE, BCTIOMOIaTe/IbHbIe
Y He)CIIpaBJIeHHbIe M3MepeHHble 3HaUeHNs B
3aBUCMMOCTH OT TUITa BXOAA

Bri6op ommmit [iy1s1 BEIXOOB 371eChb He
IIpeflyCMOTDPEH
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Mesnro/Ynpasin./Ilonb3oBaTeIbCK. HACTPOMKA SKpaHa
OyHKIMSA Ornyn Uudopmarms
Tun ympasmn.yctp. Br16op [MompobHast MH(OpMayMA 0 KOHTPOJUIEpaX U
[] > B
MICTOYH. TAHHbIX - EIET obpabaTeiBaeMBIX IIepeMeHHBIX B 78
= Byrmons
KORmponnep O71Ap
® YHUIIONApP-
s YHunonap+
3aBofICKMe HACTPOMKNU
Her
JTMKEeTKa [Tonb3oBaTenbckmii TeKeT, | OnpepensenMoe Moab30BaTeIeM UM
20 cuMBOTIOB oTobpa)kaeMoro rnapameTpa
> Ycr.3nau.Ha "%0V" 1 [evcTBre Eciy BBI BBEITIOJTHSAETE 3TO AEVCTBME, 3HAUUT, BB
IIpMHMMAaeTe aBTOMaTHMUEeCKH IIpefislaraeMoe MMs
napameTpa. CobcTBeHHOe Ha3BaHMe ITapaMeTpa
(dTMKeTKa) yTpaunBaetcs!
1) "%0V" 03HaUaeT TeKCT, KOTOPBIM 3aBUCUT OT KOHTEKCTa. JTOT TeKCT aBTOMaTHMUeCKy TeHepupyeTcs

IIPOrpaMMHBIM ObecriedyeHneM 1 nopcrasisercsa BMecTo %0V. B mpocTeimmx cuTyalmax CreHepupoBaHHbIA
TeKCT IpeficTaBlIAeT coboit, K mpuMepy, Ha3BaHMe M3MepUTeIbHOIO KaHasla.

9.4 OcHoBHad HacTpoMKa

YcraHoBKa 6a30BbIX NapaMeTpPOB HACTPOMKHU

1. TIlepexmrountecs B Hactp/Ba3sos.HacTp .
> BEIIONHUTE CJIeAyOLMe HACTPOMKU.

2. O6o3Hau. mpubopa: mpucBoNTe IpUbOPY JTr0boe MM Ha BEIOOp (Maxc. 32 cMMBOIa).
YcraH. maThl: Ipy He0bXOOMMOCTHM CKOPPEKTUPYITE YCTaHOBIIEHHYIO [aTy.

4. YcraH. BpeMeHM: IIpY HEOOXOAMMOCTY CKOPPEKTUPYITEe YCTAaHOBJIEHHOE BPEMA.
L~ [Ipy yCKOpeHHOM BBOZI€ B 3KCIUTyaTaLMIO JOMOJIHUTEIIbHEIE [TapaMeTphl
HAaCTPOMKM BBIXOZIOB, peJie U T. [. MOXKHO MTHOPMPOBATh. JTU HACTPOMKM MOXKHO
BBITIOJIHUTD TI03K€ B CIIelMaIbHBIX MEHIO.

5. [lna Bo3Bpara B peXXUM M3MepeHNs: HOKMUTEe CeHCOPHYI0 KHONKY ESC n
yIOepXUBauTe ee B TeUeHMe, I10 KpanHei Mepe, OIHOM CeKyHIbL.
~ KoHTpomep byneT QyHKIMOHMPOBATh B COOTBETCTBMM C Da30BBIMM ITapaMeTPaMM
HacTpoKu. [ToOKITrOUeHHbIe AaTYMKM UCIIOJIb3YIOTCA C 3aBOACKMMUY HaCTPOMKaMM
IU1A OIIpeIeJIeHHOr 0 TMIIa JaTuMKa U C IIOCTIeHMMM COXpaHeHHbIMA
VMHIOVMBUIYaJIbHBEIMM TapaMeTpaMy KaJIMOPOBKM.

L7151 HaCTPOVIKM BaXKHEMIIMX [TapaMeTPOB BXOI0B U BBIXOJOB HEIIOCPeACTBEHHO B MEHIO
BaszoB.HacTp :

» BEINONMHMTE HACTPOMKY TOKOBBIX BEIXOJIOB, pejle, JaTUYMKOB IPeZleNIbHOTO YPOBHS,
KOHTPOJIJIEPOB, AMAarHOCTUKHA npm6opa Y OMKIJIOB OUYMCTKM B IIOOMEHIO, PACIIOJIOXKEHHBIX
3a ImapameTpaMy HaCTPOVKYM BpeMeHMU.
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10 YripaBneHue

10.1 [Oucren

10.1.1 DSxpaHHBIE KHOIIKM B peXXMMe U3MepeHuUsI

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

KHOITKM:

= C nomompro MENU, CAL y DIAG nepeiiiute HeNOCpeACTBEHHO K ONIpefleJIEHHOMY
IIpOrpaMMHOMY MEHIO.

= C nomompro HOLD Mo>XHO HeMeAJIEeHHO aKTMBMPOBAaTh PeXVM 0611ero yaepxanus s
JaTuynKoB. [Ipy 3TOM B pexxuM yaep»XaHua OyAyT IepeBelleHb] BCe CBA3aHHBIE BBIXOAH,
KOHTPOJUIepHI ¥ LIMKJIBL OUMCTKM. B 3TOM cJiydae 6ynyT pepBaHbl BCe BBIIOHAEMEIE
IIPOrpaMMBbl OUMCTKM AAaTUMKOB. TeM He MeHee, laXKe IIpY aKTMBHOM yAepXKaHnK
OUMCTKY MOXXHO 3aIyCTUTb BPYUHYIO.

10.1.2 Pexum nsmepenus

JOCTYITHO HECKOJIBKO PEXMMOB PaboTh! mucIuIes
(151 IEPEKITFOYEHMST PEXKMMOB MCITOJIB3YETCS KHOIIKA HaBMUTaTopa)
= (1) Ob30p BCex BXOAOB ¥ BEIXOOB
= (2) OcHOBHOE M3MEPEHHOE 3HAUEHMe BXOa WM BEIXOIA WM COCTOSIHME pejie
= (3) OCHOBHOE ¥ [OIOJTHUTENIBHOE M3MEPEHHOE 3HaUeHMe Ha BXOJIE JaTunKa
= (4) Bce u3MepeHHBIE 3HAYEHNMsT Ha BXOJIE MATUMKa
= (5) TonbKo AyIs M3MEpEeHMs YPOBHS rPpaHMubl paspena gas:
rpaduueckoe 0TobpaXKeHme 30HHBI pas3iesa.

Tarkke MMEIOTCA TOOMEHIO:

= (6) OnpenenseMele ITOJTb30BAaTEIEM MEHIO M3MepeHMA (HOCTYITHO TOJIBKO II0CIIe
TIpeBAPUTENILHOTO ONpeeNIeHNs)
Bribop paHee HaCTpOEHHBIX 3KpaHOB (> B 54)

= (7) Heartbeat [JuarHocTuKa
BrlcTphiit 0630p cocTosgHMS pubopa M KaXXIOro MOAKITFOYeHHOTO TaTYMKa C
TexHosoruen Heartbeat

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

» [loBepHUTE HABUTATOP.
L~ [ucruien u3sMeHsAeTca OT KaHasla K KaHally.

Tun gaTymka OCHOBHOE 3HaUeHue OcHoBHOE/ Bce 3HaueHns
[OTIOJIHUTEJIbHOE
M3MepEeHHOe 3HaYeHNe

CTeKIAHHBIN TaTYMK 719 3HaueHne pH 3nauenye pH/ OcH.3HaueHue,
n3mepenns pH TeMIeparypa Ucxop.3Hau.,
Temneparypa,
Compor.cTexna
HaTunk s 3Hauenme pH, wm 3Hauenue pH, wm OcH.3HaueHue,
KOMOMHMPOBaHHOIO 3Hauenme OBII, mm 3”auenme OBII, wim Ucxop.3Hau.,
n3mepenus pH u OBII 3HauveHue rH 3HauveHue rH, Temmneparypa,
TeMIiepaTypa Compor.cTexia
Hatuuk ISFET nna 3HaueHne pH 3nauenye pH/ OcH.3HaueHue,
n3mepenns pH TeMIeparypa HUcxop.3Hau.,
Temnepartypa
Hatumk OBII HaTtumk OBIT OBII, TeMmniepatypa OcH.3HaueHMe,
Ucxop.3Hau., OTKIIOH,
Temnepartypa
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Tun paTumka

OCHOBHOE 3HaUeHMe

OcHoBHOE/
[OIOJIHUTEIIbHOE
W3MEpEeHHOe 3HaYeHNe

Bce 3HaueHus

[MaTuMK NpoOBOAMMOCTH, [TpoBoAMMOCTD, [TpoBoAMMOCTD, OcH.3HaueHue,
VHIIYKTMBHOE M3MepeHme KOHLIEHTpaLysI KOHLIEHTpALMs, Ucxop.3Hau.,
TeMIiepaTypa Temmneparypa
[laTuMK IpOBOIMMOCTH, [TpoBOAMMOCTD, [TpoBOL¥IMOCTB, OcH.3HaueHue,
KOHIYKTVMBHOE M3MepeHye COTIPOTHBIISIEMOCTD, COTIPOTMBIIIEMOCTD, Ucxop.3Hau.,
KOHILIEHTpaLys KOHLIEHTpaLus, Temmneparypa
TemIiepaTypa
JlaTuMK KMcIIopona, Kucnopop Kucnopop, Temneparypa | [lapiuaneH. gasi.,
OITUYECKUI U Hacerienne ,
aMIIepOMEeTPUYECKII KoHuenTpauus,
Temmeparypa
[aTumk nesuHpeKym XJ0op win Xrop wim auokeup xiopa, | OcH.3HayeHue,
IVOKCHT x71opa (B TeMmIiepaTypa Ucxop.3Hau.,
3aBUCUMOCTH OT Temmnepartypa
IaTyMKa)
Hurpartsr Hurpater Hwurparel, TeMnepaTypa OcH.3HaueHnue,
Ucxop.3Hau.,
Temmeparypa
MyTHOCTB MyTHOCTB MyTHOCTB, TeMIlepaTypa OcH.3HaueHMe,
Ucxop.3Hau.,
Temmeparypa
[aTumk K03 puIMeHTa Koadpdpuument Koadpdpuument OcH.3HaueHMe,
CrieKTpasibHoM abcopbrmm CIIeKTpasTbHOM CIieKTpasibHOM abcopbrmy, | Ucxop.3Hau.,
(SAC) abcopbuym TeMIlepaTypa Temmeparypa
[laTuMK ypoBHA IIaMa MyTHOCTB MyTtHoCTB, TeMiiepaTypa | OcH.3Ha4eHue,
Ncxop.3Hau.,
Temmnepartypa
JlaTuMK aMMOHMS, AMMOHM AMMOHMI!, TeMIIepaTypa OcH.3HaueHMe,
MOHOCEJIEKTUBHBIN Ucxop.3Hau.,
Temnepartypa
[JaTuMK HUTPATOB, Hurparter Hurparel, TeMnepatypa OcH.3HaueHne,
MOHOCEJIeKTUBHBIN Ncxop.3Hau.,
Temmneparypa
JaTumk Kamms, Karmn Kammii, Temnepatypa OcH.3HaueHnue,
MOHOCEJIEKTUBHBIN Ucxop.3Hau.,
Temmeparypa
V3mepenwne ypoBHs rpanmie! | UIS uIS OcH.3HaueHMe,
paszena das HUcxop.3Hauy.,
Temmeparypa

3oHa pa3pena
(rpadmueckas cxema)
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Heartbeat muarnocruka
(OMUIMOHANBHO MITU C IOTIOITHUTEJIBHEIM KOZIOM aKTUBaLMK)
= JxpaH Heartbeat [lnarHoctuka ¢ rpadudeck n3obpaxaeMbIMy MHAMKATOpamMu pabodero
COCTOsIHMA IIpMbopa U jaTumMKa, a TakKe C TaliMepoM TeXHMYECKOro 0bCITy KMBaHMA WITH,
B 3aBUCMMOCTH OT aTUMKa, KambpoBKu
= /lHdopmanmsa Heartbeat o pabouem cocrossHmm npubopa 1 fatumka > 8 58
= (©): CocTosIHME JaTumKa/Ipmbopa Wiy TaliMep TexHndecKoro obomyxmeaamd > 20 %:
TIeMICTBUA He TpebyroTcA.
= (O: CocTosiHMe NaTuMKa/IpMubopa Wiy TaliMep TEXHUYIECKOr0 0DCITy KMBaHMA
> 5 < 20 %: cpouHOE TexHMYECKOe 00CTyKMBaHMe He TpebyeTcs, HO MPOUIaKTHKY
CllefiyeT 3aIIaHMpOBaTh.
= (9): CocTosiHMe maTumKa/Ipubopa win TarMep TexHU4IecKoro obomyxmeaumd < 5 %:
pPEeKOMeH[IyeTCs BBIIIOJIHUTD TEXHUUECKoe 0bCITyKMBaHMe.
= CocrossHMe faTumKa Heartbeat — 3To olleHKa pe3ynbTaToB KaMbpoOBKHU U
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 kateropuss NAMUR
CraTyc Heartbeat obo3HaudaeT cocTosiHMe faTumKa Wiy npubopa, B TO BpeMs Kak
kareropmu NAMUR (F, C, M, S) mpencTaBmsioT cobo OLIEHKY [OCTOBEPHOCTH
M3MepEeHHOr0 3HaUeHMA. JTH [IBa YCIIOBUSA MOT'YT B3aMMHO KOPpPeIMpoBaTh, HO
OIHO3HAYHOW CBA3M MEXIYy HMMMU HeT.
= [Ipymep 1
® U(CJI0 OCTABIIMXCS IIMKIIOB OUMCTKY JaTumKa fnocturiio 20 % 3aaHHoro
MaKcumaibHoro uncna. CumBon Heartbeat mensetcs ¢ © Ha (©. M3mepeHHOe
3Ha4YEeHMe OCTAEeTCsA IOCTOBEPHEIM, 1103TOMY curHan coctosgHma NAMUR =He
U3MEHSIETCS.
= Ecniy MakcMMalibHOE UMCIIo IIMKIIOB OUMCTKM OyZeT IpeBblieHo, cuMBoil Heartbeat
mn3MeHNTCA ¢ © Ha @). M3MepeHHOe 3HaUeHMe MOXKET OCTaBaThCA BCe ellle
mocToBepHEIM, HO curHant coctosius NAMUR mamenutcst Ha M (Tpebyetcs
TeXHUYECKOe 0b6CITy>KMBaHMeE).
= [Ipymep 2
Hatumk BeIIen u3 crposi. Cocrosinme Heartbeat HememieHHO MeHAeTcs ¢ (©) Ha ),
curHant coctosgansg NAMUR Takxe HeMeOJIeHHO MeHseTcs Ha F (cbont).

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 coodieHne «3anpoc TeXHUUECKOTo
0bCITyXMBaHWA»
[Tanesnb 3aronoBKa [narnoctmnyeckoe coobienne «[IpoBepka»
[TaHenb 3aronoBKa [narHoctmyeckoe coobuenne «He cooTBeTCTBYeT
criermKaLym
<, [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
(] [To n3MepeHHOMY 3HaUEHNIO | V3MepeHHOe 3HaueHne, oTobpakaeMoe B IIpefjaBapMIHOM MITN
aBapUIHOM COCTOSIHUMU
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3Ha4oK MecrononoxxeHue Ommcanne
ATC [lo M3MepeHHOMY 3HaYeHUI0 | AKTMBHA aBTOMATHYecKas TEPMOKOMITEHCALMSA (s
IIaTYMKOB)
MTC [To M3MepeHHOMY 3HaYeHMI0 | AKTMBHA py4Hasl TepMOKOMIIeHCalys (IS AaTUMKOB)
SIM [TaHernb 3aronoBKa Pexx¥M MOZIeNMpOBaHNMs aKTUBEH WK ofKIouéH Memocheck
SIM
SIM [To n3mepeHHOMY 3HaueHno0 | Ha M3MepeHHOe 3HaUYeHMe BIMSET CMOZIENIMPOBAHHOE
3HaYeHne
SIM [lo uamepeHHoMmy 3Hauenuto | OTobparkaeMoe u3MepeHHOe 3HaUeHMe MOIEeNMPYeTcs (s
IIaTYMKOB)
© [Tocrie HoMepa KaHalla Heartbeat [lnarnoctuka: cocTosgHMe JaTyuKa HOpMaJIbHOe
® [Tocrie HoMepa KaHana Heartbeat [InarHocTvKa: COCTOSIHME AaTuuKa
Hey0BJIETBOPUTEIIEHOE
(@) [Tocrie HoMepa KaHasla Heartbeat InarHoctuka: cocTossHME OaTUMKa
YIOBJIETBOPUTEIBHOE
O [TaHernb 3aronoBKa KonTpomnep aktuBeH
1) Tomnpko n3amepenye pH mm OBIL

ﬂ [Ipy ofHOBPEeMEeHHOM IOABIIEHMM ABYX WM DoJlee AMArHOCTMYIECKMX COODIIeHNM Ha
IIVCIUIEH BBIBOIUTCS 3HAYOK COODIIEHMA ¢ HAMBBICIIUM MIPUOPUTETOM (MHDOPMAIIMT
00 ouepeIHOCTM IPUOPUTETOB B COOTBETCTBMM C TpeboBaHMAMY NAMUR npuBeneHa B
pasmene - 130).

10.1.4 TIIpocmoTp Ha3Ha4YeHUS

[IpocmoTp HasHaueHus, HanpuMep, HasHaueHMe KaHaNIOB, BEIBOOUTCA B KauecTBe
nocrnenHel QyHKIMM BO MHOTMX pasfieflax MeHI0. JTa (DYHKIMA I103BOJIAeT OIpefleNAaTh
IIPMBOLB! WM (PYHKLIMM, IONKIFOUEHHBIe K BXOLY MM BEIXOAY. Pacnpenenenne QyHKImi
oTobpakaeTcs B IOPSAKe Mepapxmu.

10.2 Obume HacTpOVKMN

10.2.1 OcHoOBHBIE HaCTPOMKN

Menro/Hactp/Obimue HacTpoitkm

Dyuxm

Omnyn

Uudopmanma

Obo3Hau. npubopa

[Torp30BaTENBCKMM TEKCT, | »  BribepuTe MMs KOHTpoIUiepa, HallpuMep
32 cumBOnIa

MCIIONB3YMTe Ha3BaHMe Ipubopa.

En.u3mep.temr.

Br16op
s °C
s °F
s K

°’C

3aBoICKMe HaCTPOMKNU

TokoBBI OMarl.

Br16op
= 0.20MA
= 4.20 MA

4.20 MA

3aBofCKMe HAaCTPOMKK

CornacHo Namur NE43 nuHeHbIN Ayana3oH
cocrasndeT 3,8 ... 20,5 MA (4..20 MmA) wm O ...
20,5 MA (0..20 mA). B cyuae Beixofia 3a
BEepPXHUIA WY HYDKHWIA TIpefieNl quana3soHa
3HaueHMe TOKa OCTaeTcs Ha IPaHMIIe yana3oHa
M BBIIAETCS OMarHocTuueckoe coobuienme (460
i 461).
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Menro/Hactp/0Obmye HacTpoku

DyHKIM Oy

Hudopmanys

Tox nmoBpexmeHus 0,0...23,0 MA

3aBoJICKMe HaCTPOMKNU
22,5 MA

Ita pyrrma cootBeTcTBYeT NAMUR NE43.

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

3nauenye A Tok MOBpeXxAeHMs NOJDKHO HAaXOOWUTECA BHE Iyana3oHa u3Mepenys. Eom GpyHKumA
Tokossit guar. = 0..20 MA TOK OIIMOKM TOJIDKEH HaxXOauThes B ouamnasoHe ot 20,1 go 23 MA. Eam
ToxoBbI AMal. = 4..20 MA MOXXHO OIIpe[le/IUThb 3HaueHMe ToKa OMMOKM < 4 MA.

[Tpmbop 1O3BOJIAET MCIIONIB30BATE 3HAYEHNE TOKA OMMOKY, MoNafjarollee B AMana3oH M3MepeHnsd. B Takux
CTyJasx HeobXoIMMO YUMTHIBATh BO3MOXKHOE BIIMAHME Ha paboumit rporjecc.

3aiepKK. CUrHal. 0..9999c [TporpammHOe obecrieueHne oTobpaXkaeT TOJIBKO
3aBOACKHMe HACTDOKHK Te ommbKM, BpeMs CYIIeCTBOBAHMA KOTOPLIX
0c NIpeBBIIIAET YCTaHOBJIEHHBI MHTepBas BpeMeHM

3adepxkn. Takum obpasoM, obecrieunBaeTcs
BO3MOXXHOCTb IT0ZJaB/IeHMA KPaTKOBPEMEHHO
oTobpaxaeMbIX cO0bIIeHNI, BEIBOAVMEBIX B
pesyJbTaTe AOIYCTUMBIX KoJlebaHmi
rapaMeTpOB, XapaKTePHBIX [J17 KOHKPETHBIX
MIPOLIECCOB.

Pexxvm Hold Beibop C OMOIIBIO 3TOV (PYHKLMM MOXKHO HEMe[JIEHHO
s [leakTus. aKTMBMPOBATh PEXMM 0011ero yuepxanus (Amis
= AKTMBMD. natuukoB). HasHaueHue 3Toit PyHKIMM
3aBOJICKMe HACTDOIKK a”asornyHo HOLD nporpaMMHOM KIaBUIIe Ha
TeaxTue. 3KpaHe.

10.2.2 [ara u Bpemsa

Menro/Hactp/06mme Hactpoiku/[laTa/Bpems

DyHKIM Onpym Nudopmanys
YcTaH. maTel B 3aBucMMOCTHM OT PexxyM pejlakTMpOBaHMA:
topmaTta Iens (gBe umdper): 01 ... 31
Mecsan (gBe umgper): 01 ... 12
Top (ueteipe tmdper): 1970 ... 2106
YcTaH. BpeMeHu B 3aBucumMocty oT Pexxm pepgaxkTpoBaHuA:
¢opmara uy (uac): 00 ... 23 / 0 go momnygHs ... 12 mocrte
TIOJTy HS
MM (MmHyTEL): 00 ... 59
cc (cexynpsi): 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 MH(POPMAIMSA 0 XKypHanax perucrpaumu: > B 137.

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
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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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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 PacumpeHHass HaCTpoMKa

Hacrpoiiku guarsoctukmn

Crcok oTobpakaeMbIX AMArHOCTMUIECKMX COODIeHNM 3aBUCUT OT BEIOpaHHOTO IyTH. Bee
coob1IeHNMA MOXKHO pasfennTh Ha coobiieHns, crielu@uUyHble s Ipubopos, 1
co0bI1eHMS, 3aBUCAIIME OT ITOAKIIOUEHHOTO JaTUMKA.

Menro/Hactp/ (06mme HacTpoyiky wiv Bxogpi<Kanan gatumka>)/Pacump. Hacrpoiku/Hacrpoiku
IuarHoctykn/XapakT.guMar.

DyHKIMN

Onuyn

Nudopmanms

CIIMCOK OMarHOCTUUECKUX
coobIeHmn

» Bribepurte coobuieHne, KOTOpoe HeObXOOMMO
U3MEHMTbh. TOJIBKO ITOCIIE STOTO MOXKHO
3afjaBaTh TapaMeTpEl HACTPOVKM ISl 3TOTO
coob1IeHNA.

Kop mmars.

TonbKo yTeHMe

[uars. coobuienne

Be16op
= BKII
® BEIKI

3aBo/CKMEe HACTPOMKM
B 3aBucumocTy oT

B 3TOM IyHKTE MOXXHO aKTMBMPOBATb MIIU
IIeAKTUBMPOBATD AMArHOCTUYECKOE COObIeHMe.

Iop meaxTyBaLMel ofpasyMeBaeTCs:
= OTcyTcTBME coobeHmit 06 ommbKax B pexmme
U3MepeHus

coobmeHust = OTCyTCTBME TOKA OMMOKM Ha TOKOBOM BBIXOZIE

Tox noBpexpeHns Be16op » Ormpenenute, HeObXOAMMO JIM II0JIaBaTh TOK
= BKJI OMOKY Ha TOKOBBINM BBIXOZ TIPY aKTMBAaLMU
= BBIKIT (byHKUIMM 0TODpaXKeHMsT AMArHOCTUYECKMX

3aBoJICKMe HaCTPOMKH
B 3aBucumMocty ot
coobreHus

coobIIeHUI.

@ B crrygae Bo3HMKHOBeHMSA 061X ommbox
ripubopa TOK oumbKM BEIBOIUTCSA Ha BCe
TOKOBBIe BBIXOZBL. EC/IM BOSHMKAIOT
ommbxw, crienyuIHbIe 1T KOHKPETHBIX
KaHaJIoB, TOK OIIMOKM BbIAeTCcs TOJIBKO Ha
TIPUCBOEHHBIN TOKOBBINM BBIXOI.

CurHar craTyc

Br16op

s Tex.obcmyx. (M)

= BHe cienmguxamms (S)
= Qynki.nposepka (C)

= Hewucmp. (F)

3aBo/CKMe HACTPOMKNA
B 3aBucumocTy oT

Coobutenys pa3nesnsroTcs Ha HECKOIIBKO
KaTeropmy ommboK B COOTBETCTBUM C
pexomeHpanmert NAMUR NE 107.

» Onpepnenute, He0OXOAMMO TV U3SMEHUTD
Ha3Ha4yeHye CUTHaJa COCTOSHMSA 1A AaHHOM
obJiacTyt IpMMeHeHMS.

coobieHust
[narH. BBIXO[,. Br16op ITa PYHKIMA UCIONB3yeTcs 1A Belbopa BEIXOLa,
= Hetr KOTOpPOMY HeOOXOAMMO ITPUCBOUTE

= CurH. pene

# [[BOMYHBIN BBIXO[,

= Peyre 1..n (B
3aBUCMMOCTH OT
MCIOTHeHUs Tipubopa)

3aBo/CK1e HaCTPOMKN
Her

ANAarHOCTUYeCKMe Co0 6H.[eHI/IH.

[leper Ha3HaueHeM COODbIIEHNS BBIXOAY
HeobXoAyMO CHavasia HaCTPOUTb PeJIeNHbIN
BBIXOZ, A7 QyHKUMM [IMarHOCTHKa .
(Menro/Hactp/Berxopsr: HazHaunTb
JInarHocTnka QyHKIMIO M YCTaHOBUTb Pexxum
pabots! Ha Kak Ha3Ha4eHo .)

BHe 3aBMCMMOCTM OT UCITOJTHEHMS an6opa BCerga MMeeTcsa OOHO CMI'HaJIbHOE peJie. HOHOHHMTeHbeIG

peJie 3aKa3bIBaOTCA KaK OIIIMN.
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Menro/Hactp/ (06ume HacTpoyikyu wiv Bxogei<Kanan gatumka>)/Pacump. Hactpoiku/HacTpoiku
IuarHocTuku/XapakT.guarH.

3aBoJICK1e HaCTPOMKNU
Het

OyHKIVM [0) 41117173 Uudopmarms

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

= Quuctka 1 OMArHOCTUMUECKOTO COODIIeHMS.

-

8qMCTKa i OmnpegieneHye IporpamMm OYMCTKI
= QuuCTK
cTKa OCYLIECTBIISETCA B CJIEAYIOLIEM MEHEO!
= Ouncrka 4

Menro/Hacrp/[JononauTen. pyHKumm/
Ouncrka.

Ilopap. naopMauma

TornbKo uTeHMe

9Ta (PYHKLMA UCIIONB3YeTCs A IPOCMOTpa
JIOTIOJTHATEJIbHOM MH(OPMaLMA O
JIMarHOCTMYECKUX COODIEHMAX U MTOJTyYeHNsA
VHCTDPYKLIMIA IO YCTpaHEeHUIO IIpobiieM.

Apnpec Ha mHe HART

CrimcoK oTobpaykaeMBIX IMATHOCTMUECKUX COODIIEHMI 3aBUCUT OT BEIDpaHHOTO IMyTH. Bee
CO0DIIIeHMST MOXKHO Pa3IeIUTh Ha CO0bIIeHNs, CrielgUUHbIe s IprbopoB., 1
COObLIeHNS, 3aBUCAIIME OT IOSKI0UEHHOI0 JaTuMKa.

Menro/Hactp/Obmue HacTpoyku/Pacmmp. Hactporkn/HART

dyuxms

Onumn

Uudo

Afpec IMHEBL

0..63

3aBOICK1e HaCTPOMKNU
0

Appec npubopa MOXXHO U3MEHMTD IJIs
MHTerpaumy Heckonbkux npubopos HART B
e[IMHYI0 CeTh (MHOT0aPEeCHBI PEXUM).

[Tpy Bo3BpaeHmy pubopa K 3aBOACKMM ycTaHOBKaM ([uarHoctuka/Cébpoc/
3aBOACK.yCTaHOBKM) cOPOC afipeca CMCTEMHOM IIMHEBI He TPOM3BOINUTCA. B mamsaTu

COXpPaHAETCA 3adHHOE 3HAYEHME ITapaMeTpa.

PROFIBUS DP

Menro/Hactp/06mue HacTporiku/Pacump. Hacrpoiiku/PROFIBUS

DyHKIMS [0)viiv7i’d Hudo

AKTMB. Br16op C moMomIbIO 3TOV PYHKLMM MOXXHO OTKITFOUMTD
= BRIKII cBA3b. [locsie 3TOro MOMyYNTh AOCTYII K
= BKII IIPOrpaMMHOMY 00eCcredeH) 0 MOXHO TOJIBKO

. ol TBOM JIOKaJIBHOT'O YTIPaBJIEHMA.

3aBo/iCKMe HaCTPOIKM OCPEACTBOM JIOKAJIBHOTO YIIPABIIE
BKJI

3aBepieHne TonbKo cunTHIBAHME Ecyn npmbop siB/IAeTcA NocieqHMM Ha IMHe, B

KaueCcTBe KOHIIEBOM 3a[leJIKM MOXXHO
MCIIOJIb30BATh allllapaTHOe obecrieuenue.
> 41
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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 Mofyse, > B 41), To 3Ta QyHKIMA
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.
> B4l
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Menro/Hactp/Obmue HacTpoiku/Pacump. Hactpoyku/Modbus

3aBoACKMe HACTPOMKHA
(tonmeko Modbus-RS485)
RTU

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

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).

» Bce pyHKIMM M BapMaHThl KOHPUTYpaLMy, IepeuncyieHHble B CIefyroleit Tabmmiie, He
otHocATcA K MHTepdericy PROFINET.
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Ynupasnenue

Menro/Hacrp/Obmue HacTpoiku/Pacump. Hactponku/Ethernet

dyukms BapuaHTEI Uudopmarms

AKTUB. Br16op C roMOIIBI0 3TOM (PYHKIMM MOXKHO OTKJIFOUUTD
® BEIKII cBA3b. [10Cs1e 3TOT0 MOMYYNTB JOCTYII K
= BKII IIpOrpaMMHOMY 0becIeuyeHNI0 MOXXHO TOJIIBKO

. I0CPEeJICTBOM JIOKaJIbHOT'O YIIPaBJIeHMsI.

3aBo/iCKMe HACTPOMKM PEA ymip
BKII

Hacrporku

Hactportku cBsisn

Br16op

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

3aBofCKME HACTPOMKA
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

3aBoACKMe HACTPOMKHA
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
npucBoenue [P-anipeca. B nporjecce 3amycka c
DHCP-cepsepa nsBnekarorcs IP-azpec, ceTeBas
MacKa ¥ LIJIH03.

E] Tpebyercsa HasHaunTts npubopy IP-agpec
BpyuHyr0? Ecrn 3T0 Tak, Heobxoammo
ycraHoBuTh BapnanT DHCP= BBIKIL.

IP-Anpec

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

YcraHoBuUTh [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.
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INopTBEpXKIEHME HACTPOEK
BEINONHANOCE M pyYHOE M3MeHEeHMe HacTpoeK, Hanpumep IP-afpeca?

» Ilepen Berxomom u3 meHro Ethernet:
Beibepute SAVE, 4TOOBI IpMMEHUTH M3MEHEHUA.

~ B menroDIAG/CucteMH. MHGOpMALMs MOXHO [TPOBEPUTD, UCTIONB3YIOTCA JIU
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.
uHpopMarms/.

» CKOIMpyiTe TEKyIIMe ITapaMeTPhl HACTPOVKM Y XKyPHAJTBl PETUCTPALIMM B PE3EPBHYIO
Komuro Ha SD-Kapry.

[1s ycTaHOBKM 0OHOBJIEHMA IPOrPaMMHOI0 obecriedeHns1 3T0 0OHOBIIEHME IOTDKHO OBITh
3ammcaHo Ha SD-KapTy.

1. BcrasbTe SD-KapTy B KapTpUAEDP KOHTpOUIepa.

2. llepenimute kK Menro/Hactp/Obume HacTpoyiku/Paciump. HacTpoiiku/Ypasit.
pmaHueiMK/ ObHoBnenune I10 .
“ Ha gucmree nosasaTcsa daiibl 0OHOBIIEHNA, 3aIMCaHHBIE HA SD-KapTy.

3. Bribepute Tpebyemoe 06HOBIEHNME U HAXXMUTE «[]a» IpY MOABIIEHUM CIIEIYIOLIEr0
BOIIpOCa:

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

- TIpom3o0iifieT 3arpy3Ka NporpaMMHOro obecriedyenusi, ocsie yero npmubop bymer
3aIyLleH ¢ HOBBIM POrpaMMHEIM ODecrieyeHMEM.

Coxparerue 0aHHbIX HACMPOUKU

CoxpaHeHye JaHHBIX HACTPOMKM [JaeT, TOMMMO IIPOYero, CIeAyIolMe IpeyMyIecTBa :

= KonmnpoBaHue napaMeTpoB HACTPOEK I APYIUX IpMOOpPOB

® BOo3MOXXHOCTB OBICTPOrO M IPOCTOr0 MEPEKITIOUEHMSA MEeXY pPa3/IMUHbIMM BapMaHTaMU
HAaCTPOEK, HallpyMep , HACTPOeK [IJI pasNMYHBIX [PYIII [T0JIb30BAaTENIEN WIN
IIepMOINYIECKOT0 M3MEHEHNMA TUITA JaTUMKa

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

1. BcraseTe SD-KapTy B KapTpumep KOHTPoOJIepa.

2. llepenpoute k mynkTy Menro/Hactp/Obume HacTpoyku/Paciump. HacTpoiku/
Ynupasn. gauaeimyu/CoxpaH. HacCTp. .

Wms: TIpucsorite umsa dany.

4. 3atem Bolbepute COXpaHMUTB .

- Ecmm M aitia yKe ObUIO 3ajaHO paHee, TIOSIBUTCSA 3aIpoC Ha Iepe3anmnch
CYLLIECTBYFOLIMX 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

Kopp! aktuBanmy TpebyroTcsa [JI BBIIOTHEHUA CJIEAYIOIMX Ollepalyi.

= BriIroueHye OMOJIHMUTENBHBIX (DYHKIMIA, TaKMX KaK CBSA3b 110 [I0JIeBOM IIMHe
= OOHOBJIeHMe IIPOTPaMMHOI0 obecrieueHuA

= Monucmkalys, HalpuMmep, AeaKTUBalMA IPOTOKOJIOB I0JIeBOM LIMHEI

ﬂ Ecnm B ucxogHOM npmbope MMenMch KOOBl aKTUBaLMK, MX MOXXHO HaTH Ha 3aBOLCKON
Tabmuke. COOTBETCTBYIOMIME (PYHKIMM IPUOOPOB aKTMBMPYIOTCA Ha 3aBoze. Kogel
He0o0XO0OMMEBI MCKITFOUMTENIBHO AJ1A 00CITy»KMBaHNUA Npmbopa Wi feaKTBalun
[IPOTOKOJIOB I10JIEBOM LUIMHBI.

1. Bsenure xon aktnBanmyu: Menr/Hactp/Obuue HacTpoyku/Pacimp. HacTpoyku/
Ynupasn. gauasivu/Kop akTMBanmm.

2. TlonmTBepamTe BBO.

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

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

OyHKIMS Havaso koga akTMBaumm
Bropoit Bxox Memosens (tonbko amss CM442R) 062...

[leaxTMBaMs IOJIEBOV IIMHEI IPY yAaJIEHMM MOy 485 g 0BO...

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

Beb-cepsep 2 351...

HART 0B1...

PROFIBUS DP 0B3...

Modbus TCP 0BS8...

Modbus RS485 0BS5...

EtherNet/IP 0B9...

PROFINET 0B7...

[lepexsroueHne AmamnasoHa u3MepeHmit, Habop 1 211..

[lepextroyeHne Avana3oHa M3MepeHni, Habop 2 3) 212...

YIipaBIieHye ¢ yIpexzaeHueM 220...

Chemoclean Plus 25..

Hactporite MmaTeMaTnyeckyro GyHKLMI0 Pecypc KaTMOHHOro obMeHHMKa 301...

Heartbeat MoHMTOpMHT 2D1...

Heartbeat [IpoBepka 2E1...

1) [Tpu ymaneHnn MOLyiIs 485 ¢ aKTMBMPOBAHHBEIM IIPOTOKOJIOM IT0JIEBOM IMIMHEI IIpUOHOP BBIAAET CoobIIeHMe

06 oumbke. Tereps He0bX0AMMO BBECTM KO, aKTMBaLMM, YKa3aHHbIA Ha BHYTPEHHEN 3aBOJICKO TablMuKe.
[Tocre BBOAA KoZla MPOMCXOAMT JleaKTUBALMA MOJIeBO IIMHEL 3aTeM He0bX0[IMMO BBECTHI
COOTBETCTBYIOLIVI KOJ| /I aKTMBAaLMM, YTOOBI aKTYBMPOBATh TOKOBBIE BEIXOAbI OCHOBHOTO MOIYIIA. I1pn
JCIIOJIb30BaHMY COOTBETCTBYIOLIEr0 MOLYIIA aKTVMBUPYIOTCSA AOIOJIHUTEILHBIE TOKOBBIE BBIXOIBI (TONIBKO

CM444R 1 CM448R).
2) Uepes rae3pno Ethernet Ha monyre Base2, mia ucrionHenmit 6e3 ronesoi mymHEL Ethernet.
3) [Tpm 3akase onym «[lepexsroueHne fuana3oHa M3MepeHMI» IpefoCTaBsaeTCs ABa KoAa akTuBarmm. [Ins

TI0ITy4YeHMA OBYX Ha60p0B TIepeKsIro4YeHNMsA AMara3oHa M3MepeHMﬁ BBeOUTE oba Kozma.

CmeHa napons

DyHKUMOHANIBHBIE KHOIIKM MOYKHO 326JI0KMpOBAThb apoJieM (IOCTYII K KOHTEKCTHOMY
MEHIO ITyTeM HaXkaTus U yoep>KMBaHMA KHOIIKM HaBUTaTopa B TeUeHMe HeCKOIbKIX
CEKYH[I). DTV KHOIIKM MOXXHO 3aTeM BHOBb aKTMBMPOBATB ITyTEM BBOZA IPaBWIIBHOTO
Napor.
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I1s1 6710KMpOBKYM KHOIIOK BBeauTe napoib 3neck: Menro/Hactp/Obiuye HacTpoikn/
Pacump. HacTpoiiku/Ynpasil. faHHbIMK/ Y3M. Tapornk 6J10Kup..

1. Bsemure TeKyumit maponb (3aBogzcKas HacTpoyka 0000).
>~ BBepnuTe HOBBIN [1APOJIb

2. BBenuTe HOBBIV ITAPOJIB.

 TloaTBepOuTe HOBBIN [1APOJIb

3. BBenuTe HOBBIN MApOJIb eIlle Pas.
-~ (CMeHa napoJis BBIIOJIHEHA YCIENIHO.

BepHuTeck K pexxuMy M3MepeHUs IIyTeM HaXKaTUA M YAEPKMBaHMA KHOIIKY HaBUraTopa B
TeueH)e HeCKOJIBKUX CEeKYHT.

10.3 ToxkoBbIe BXOOBI

BXOH MOXXET MUCII0JIb30BAaThCA B Ka4e€CTBE MCTOYHMKA JdHHBIX, HAIIpYMMED, OJIA DaTYMKOB
IIpeaesIbHOro0 YPOBHA U XXYPHAJIOB DErMCTpaliMM JaHHbIX. Kpome TOI'0, BHEIIIHME 3HaUeHUA
MOXHO IIPMMEHATD B Ka4e€CTBE KOHTPOJIPHBIX TOYEK JIA KOHTPOJIJIEPOB.

Menro/Hactp/Bxopnsl/ TOKOBBIV BXOL Xy D

Dyuxm Ompym Uudopmanma

Pexknm Br16op » Heobxomumo BeI6paTh TOT XK€ TOKOBBIN
= BBIKII [IMarasoH, YTO ¥ B UCTOYHMKE JIaHHBIX
= 0.20 MA (mopKITrOUEHHBIV IpHbOp).
= 4-20MA

3aBofCKMe HaCTPOMKK
4 - 20mMA

Pexxum BBOz@

Br16op

= Pacxon

s [lapameTtp
= Tox

3aBoACKMe HAaCTPOMKHA
Tox

» Bribop BXOHOM epeMeHHOM.

®opm.3HAU.M3MED.

Be16op
s #

u #H#

w #H#
n # HHH

3aBoACKMEe HACTPOMKHA
#.#

» JVcrionmp3yetca [1A ONpefieNieHns uncra
IIeCATUYHBIX 3HAKOB.

Vmsa napameTpa

Pexxum BBofja = IlapameTp

[Tonp30BaTEIBECKMIA TEKCT,
16 cumMBoOIIOB

» IIpucBoiiTe onmcaTepHOE MM, HaIlpUMep
MMA NIapaMeTpa, UCI0JIb3yeMOT0 TaKxXe
MCTOYHMKOM JJaHHBIX.

En.usmepenua

Pexxum BBoza = IlapameTp

[Tonbp3oBaTeIbCKMIA TEKCT,
16 cuMBOJIOB

Bribpate eqyHMIYY M3MEPEeHMS U3 CIMCKA
HeBO3MOXHO. [Ipy HeobxoamumMocTH
JMCIIOJIb30BaTh KaKyH0-JMb0 eAVHNLY M3MepeHNH,
ee He0OXOVIMO BBECTY 3[1eCh B KAYeCTBE
TI0JTb30BaTEIbCKOTO TEKCTa.
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Memnro/Hactp/Bxopne1/ ToKOBBIN BXOL Xy )

DyHKuMM

Onuyn

Hudopmanys

HipkH.3HaU. IMamnas.

Pexxum BBOf1a = [lapameTp

-20,0 ...
Bepx.3Hau.nuamnas.
<eIMHMIIA 3MEpEHNs>

3aBofCK1e HACTPOMKMU
0,0 <TexHmueckas
eMHULA>

Bepx.3Hau.inamnas.

Pexxum BBoa = IlapameTp

Hwxu.3Hau.auamnas. ...
10000,0 <TexHmueckas
emvHMIIa >

3aBo/CK1e HACTPOMKN
10,0 <TexHuuyeckas

» BBop muanasoHa n3Mepenud. HiwxHee n
BepxHee 3HaUeHUs iMana3oHa
npycBanBaroTca 3sHadeHuAM O win 4 MA n
20 MA CcOOTBETCTBEHHO. B cucreme
VICIIOJIb3YeTCs paHee BBeJleHHas eMHuUIIa
MU3MepeHusl.

eVHNIA>
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
M3MepsieMBIX BeJIMYMH.
1) Xy = HOMep rHe3[ia : HOMep BX0fa

10.4 Bsxonsl

10.4.1 TokoBbIe BBIXObI

B CTaHOAPTHOM MCIIOJIHEHUN an6opa BCerga MMeeTCA OBa TOKOBBIX BbIXOMa.

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

BBIXOIEBI.

HacTpoiika gyamnasoHa TOKOBOI'O BBIXOAA

» Menro/Hacrp/0bmye HacTpoiku: Beibepute 0..20 MA win 4..20 MA.

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

OyHkIMs Omupym Hudopmanys

Tox.BEIXOL Br16op ITa PYHKIMA UCIIONB3YeTCs I aKTUBALIM U
® BEIKII JleaKTMBaLMy BEIBOJA IIepeMeHHO Ha
® BKIJI COOTBETCTBYOLIMI TOKOBBINA BEIXOT

3aBofCK1e HaCTPOMKMA
BBIKIT

McTouH. TaHHBIX

Br16op

= Hetr

s [lofKITIOYeHHBIE BXOABI
= KoHTportep

3aBo/CK1e HaCTPOMKN
Her

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

[lns1 BEIBOpA AOCTYITHO , @ TAKXKe BCe JATUMKK U
KOHTpOJUIEPH, TOAKII0OYEeHHbIE K BXOZaM

V3mep.3HaueHne

Be16op

= Her

= B 3aBUCUMOCTH OT
WcToYH. JaHHBIX

3aBofCK1e HACTPOMKMA
Her

JoctymHOe Ays1 BeIbOpa M3MepeHHOe 3HaYeHue
3aBUCUT OT BEIDPAHHOTO 3HAUEHNS [TapaMeTpa
McToYyH. JaHHBIX

Crmcok nsMepsieMbIX ITepeMeHHBIX IIpeficTaBlIeH B Tabmmiie Vismep.3HaueHue, 3asucum om HACMpouKu
napamempa VCTOYH.JaHHBIX > 77.
Kpome m3MepeHHBIX 3HaUEHMH, ITOCTYIIAFOIVX OT ITONKIF0OYEHHBIX IATIMKOB, B KAYECTBE MCTOUHMKA
JlaHHBIX MOXXHO BBIOpaTh KOHTposiep. [71d 3Toro yaobHee BCETO UCIIOIb30BaTh MeHIO JIONOTHUTE.

q)yHK].(MM 3,[(€Cb MOXHO BbI6paTb M HaCTpOUTb TOKOBBIV BBIXO[ IJIA BBIBOOA praBHHeMOI‘;I nepemeHHoﬁ.
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Memnro/Hacrp/Bexonnl/ ToK.BbIXOL X1y )

OyHKIMSA Omuyn

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
3HauyeHMA TpebyeMoro Anamna3oHa

[ercTBre b110K Beibop

= 3acduKc.II0UIe.3HaueHN
e

= DyKc. 3HaU.

= JrHop.

3aBOJICKMe HaCTPOMKNU
B 3aBMCMMOCTH OT KaHasa:
BBIXOZ

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

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

Urnop.
Yrep>xaHye AJid 3TOr0 TOKOBOI'O BEIXOZA He
BBIITOJTHAETCA

Tox.cur.hold 0t 0,0 mo 23,0 MA

HercrBue 6ok = Pukc. 3HaY. | 3aBOACKME HACTPOMKHA
22,0 MA

» Onpenenenne GUKCMPOBAHHOIO 3HAYEHMSA
TOKa, II0/IaBaeMOro Ha TOKOBBI BBIXOA, IIPY
yIepXaHun

1) X'y = FHe3[]0:HOMEp BXO[a.

I/Ismep.snaqel-me 8 3asucumocmu om napamempa MCTO‘-IH.)Z[aHHBIX

HcTouH.maHHBIX W3mep.3HaueHne

pH Crexn Beibop

= Jcx.3Ha4.MB
= pH

= Temmepatypa

pH ISFET

OBII Br16op

= Temmeparypa
= OBIIMB

= OBII %

02. (amr.) Br16op
= TemnepaTypa
= [lapiyasneH. HaBIl.
= KOHIIeHTpauyms XUOKOCTH
® HaceimeHnue
= Jcx.3Hay HA.
(monbko 02. (am.))
® JlcxX.3HaU.MKC
(monbko 02 (omT.))

02 (omT.)

I[TpoB. MHA. Br16op

s Temmeparypa

I1poB. KoH. = [IpoBOAMMOCTB

s COIpOTHBIL.
(monwko ITpoB. KoH.)
= KoHneHTpaumsa

[1poB. KOH.

(monvkollpoB. uug. u IIpoB. KoH.)

HesnHdexuma Be16op

= Temmepatypa
s ToK maTumka
= KoHIeHTpauua

ISE Br16op

s Temmeparypa
[] pH

s AMMOHMI
s Hurpartsl
= Kammi

= Xnopug
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HcrouH.maHHBIX Usmep.3HaueHne

TU/TS Bribop

= Temmepatypa

= MyTHOCTB I'/11
(monbko TU/TS)

= MytHOCTE FNU
(monvko TU/TS)

= MyTHOCTB, (hopMasuH
(monvko TU)

= MyTHOCTB, TBEPQ.
(monbko TU)

TU

Hurpare! Br16op

= Temmepatypa
= NO3

= NO3-N

Ync Bribop

= Temmepatypa
= Cornacos.

= MyTHOCTB

SAC Br16op
Temnepatypa
CKII

[Tepen.
Abcopbumsa
XTIK

BIIK

Konrpommep 1 Be16op
= Bumnonsap
(monbKo 018 MOK08bIX 8b1X0008)
= YHUIonAp+
= YHUIOJNAD-

KonTpomep 2

Maremartmyeckue Bce maTemaTnueckme lpyHKLU/HA TaKXe MO>XHO MCIIOJIb30BATh B KaueCTBe
(byHKLU/IV[ VICTOYHMKOB OAaHHBIX, @ paCCYUTaHHOE I10 HMM 3Ha4YEeHME — B KaUecTBe
M3MEPEHHOI'0 3HaUYEeHUA

BriBop mepeMeHHOM, 06paboTaHHOM KOHTPOJIIIEPOM, Ha TOKOBBIN BBIXOJ

Ynaunonsap+ [IpucsanBaeTca TOMy BEIXOA, K KOTOPOMY IIOAK/IFOUEHO YIIpaBJIARIIee
YCTPOVCTBO, IIOBHIIIAIOIIEE M3MEPeHHOe 3HaueHe. YHumnonAp- [IpucsanBaercs TOMy
BEIXOZTy, K KOTOPOMY IIOAK/IFOUEHO YIIpaBJIAIIee YCTPOVCTBO, IIOHVDKAIOIIEe M3MEPEHHOE
3HaueHMe.

I1s1 BEIAAuM niepeMeHHOM, 06paboTaHHOM ABYCTOPOHHMM KOHTPOJUIEPOM, ITOJIOXKUTENIBHYIO
M OTpMLaTesIbHyI0 0bpaboTaHHBIe TepeMeHHble, KaK IIpaBuio, HeobX0mMMo 1oAaBaTh Ha
pasHbIe YIIpaBJIAIIME YCTPOMCTBA, TaK KaK OOJBIIMHCTBO YIIPaBJIAKLIIMX YCTPONCTB
BJIMAIOT Ha IPOLiece TOJIbKO B OHOM HarlpasiieHmu (He B obomx). [ijist sToro B ripmbope
IByIoJIApHasa obpaboTaHHasa NepeMeHHas pasfesifgeTcs Ha IBe ONHOIOJIAPHEIe
obpaboTaHHEIE TepeMEHHBIE Y+ U Y-

I1s mojaum Ha peJle ¢ MOAY/IMPOBAaHHEIM YIIPaBJIeHMEM MOXHO BBEIOMPATh TOJIBKO
OIIHOTIOJIAPHBIe KOMIIOHEHTEI 00paboTaHHBIX TepeMeHHEBIX. ECi 3HaYeHNs IOJaroTCA Ha
TOKOBBIV BBIXOZI, TO MOXXHO BEIOpaTh BeIAAYy ABYIIOIAPHOM 00paboTaHHOM IIepeMeHHON ¥
TOJIBKO Ha OZIMH TOKOBBIN BBIXOZ (pa3breHye quamnasoHa).

10.4.2 CurHanbHOe peJe ¥ LONOJIHUTENIbHbIE peJie

B CTaHOAPTHOM MCIIOJIHEHUN HpM6opa BCerga MMeeTCd OHO CMTHAJIbHOE pEeJIe. B
3aBUCMMOCTHM OT UCIIOJTHEHUA an6opa MOIyT OBITH YCTaHOBJIEHBI NOIIOJIHUTEJIbHBIE DEJIE.
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HOCpe}lCTBOM peie MOXXeT BBIBOOAUTHCA MH(pOpMaLIMH 0 agIegyrmux (by}-IKI.U/IHX.
= CocTosiHME OaTUMKa IpeNesIbHOTO 3HaYEHNA

= [lepeMeHHas, obpaboTaHHasA KOHTPOJUIEPOM, IJIs YIIpaBIeHNs YIIpaB/IAOIM

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.

3aBOJICK1e HaCTPOMKNU

s CuUrHaJIbHBIE peJie:
IInarHocTuka

= [l0MIOITHNTENBHEIE peJie:
BBIKII

Oyuxms Onmn Mudopmanma
OyHKLMA Br16op [TepeunciieHHBIe HIDKe (DYHKLIMM 3aBUCAT OT
= BBIKII BEIOpaHHOM OMLMN.
= [Ipep.niepexII. STy BapMaHThI IpUBEAIeHB] PasfeIbHO OIS
= KoHTposulep OoJIbIIert ACHOCTY OTMCAHNUA ONLMMI
= JlyarHocTvka DyHKIMS = BBIKT
® Owrerxa OTxIroueHMe PYHKLIMY pesie, IIPY 3TOM
(narnk) JaJbHeNas HacTpolika He TpebyeTcs
= Oopmyna
(maTumk)

BbIBO)Z[ COCTOAHMA NaTUYMKa IIpeaenbHOoro ypoBHA

dyuxums = [Ipep.nepexi.

Oyuxims

[0) 41117173

Mudopmanma

McTouH. TaHHBIX

Br16op
[pepen.nepexi. 1 ... 8

3aBoACKMe HAaCTPOMKK
Her

BribepyTe KOHEUHBI1 BBIKIIFOYATEIIb, Yepes
KOTOPBIY OYeT IIOCTYIIaTh CUTHAJ COCTOSTHUS
perne

HacTporika faTunKoB NpefieIbHBIX 3HaUeHUI
TIPOU3BOIUTCA B MEHIO:
Hacrp/Hononauren. ¢pyukiyu/Ipen. nepexi..

[1] C OMOLIBIO CEHCOPHBIX KHOTIOK ALL 1
NONE BribepyuTe MM OTMeHUTe BEIOOp
OFHOBPEMEHHO BCeX KOHIIEBBIX
BBIKJIFOYaTesIeN.

[ericTBMe b110K

Br16op

= 3aduKc.mocIe.3Ha4eHN
e

= DyKc.3HaUeHUe

= JrHop.

3aBoJICKMe HaCTPOMKN
Urnop.
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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
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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 OTCYTCTBMM OIMOKM. TakuM 06pa3oM, MOXKHO, HallpUMep, TaKXKe
CUTHAJIM3MPOBATD O MaZleHUM HATIPSDKEHUS.

CurHasbHOE perie Bcerfa paboTaeT B 0TKa30yCTOMYMBOM PEXMME.

[TocpencTBOM perie MOTYT BBIBOAUTBCS AMarHOCTMUECKMe COODIEHMA ABYX TUIIOB:
® IMarHOCTUYECKMe CODBITMSA OHOTO U3 4 KimaccoB Namur - 130;
® TMarHOCTMYeCKKe coobIeHMs], Ha3HaueHHBIe [10J1b30BaTeIeEM PENIEfTHOMY BEIXOLY.

MupuBuayanpHOE coObIEHEe MOXXHO Ha3HAUUTD PeJIeHOMY BBEIXOZY B ABYX pasmernax
MEHIO0:
= Menro/Hactp/0Obmue HacTpoiiku/Pacimp. HacTpoitku/HacTpoiky gyuarHocTMkm/
Xapakrt.muars.
(coobmenws, cBA3aHHEIe C Tpubopamm)
= Menro/Hactp/Bxoppl/<[latunk>/Pacmmp. HacTpoiiku/HacTpoiiku auaraocTukm/
Xapakrt.nuars.
(coobrenms, cBA3aHHBIE C JATYMKAMMN)

[lo Ha3Ha4eHWA peneiHOMY BBIXOAY OIIpefleJIEeHHOI0 COODIIeHNA B IapaMeTpe
XapaxT.muarH. Heobxoaumo HacTpouTs Bexoprel//Pene x:y wnn /CurH. pene/
®yukiua = [lnarHocTHKa .
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OyHkIms = [lnarHocTnka

OyHKIms Ompym Hudopmanmsa
Pexxmm paboTe! Br16op Kak HazHaueHO
= Kak Ha3HaueHo Ecny BelbpaHa 3Ta onuys, To 4epes JaHHOe perle
= Namur M BBIIAIOTCSA MHAVMBUIYAJIBHBIE AMATHOCTUYECKYE
= Namur S coobImeHys1, Ha3HAUEHHBIE 3TOMY peJie.
-
Namur C Or Namur M go Namur F
= Namur F

3aBofCK1e HACTPOMKMU
= Pere:
Kaxk HasHaueHO
s CurHasbHbIe perie:
Namur F

Ecrm BeIbpaHo MCTIONIB30BaHME OAHOTO U3
xaccoB Namur, To 4epes laHHOe peJle
BBIIAIOTCA BCe COODIIEHNMsA, COOTBETCTBYIOLINE
IaHHOMy Kiaccy. Kpome Toro, HasHaueHne
Kacca Namur MOXHO M3MeHWUTb [AJIA KaXKI0ro
IIMarHOCTMYEeCKOro coobieHms
(Menro/Hactp/0bume HacTpoitkn/Pacimp.
HacTpoyku/HacTpoitku suarsocTukm/
Xapakr.muars. i Menro/Hacrp/Bxoppr/
<patumk>/Pacummp. HacTpoyikn/Hacrpoiku
OMarHocTHKy/XapakT.AuarH.)

ATpubyTEI OMATHOCT.
coobIeHus

Pexxum pabotsr = Kak
Ha3sHa4yeHo

TombKo AJIA YTeHUA

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

BrIBOZ COCTOSTHMST (PYHKIMM OUMCTKNA

Oyuxims = Ouncrka

Oynkys Onpm Nudopmanys
Hasnauenna Be16op Bri6op MHOMKaLMM QYHKLIMY OYMCTKYA Ha
= Her JMCIUIee [A71A JaHHOTO CUTHaJIHOTO pejle
L]
3aBucut o1 M JocTymHEI crefyrole BapMaHThl B 3aBUCMMOCTH
OUMCTKA

3aBofCK1e HACTPOMKHA
Her

OT BEIOpAHHOM TPOrpaMMbl OuncTKM (MeHro/

Hacrp/Hononauten. ¢pyHkym/Ouncrka:

s Tym ounctky = CTaHAapT.OYMCTKA
Ouncrka 1 - Boga, Ouncrka 2 - Bofa,
Ounctka 3 - Boga, Oumcrka 4 - Boga

= Tum ouncrky = [IpombIBKa
Ouncrka 1 - Boga, Ouncrka 1 - peareHr,
Ouncrka 2 - Bogga, OuncrKa 2 - peareHr,
Ouncrka 3 - Bogga, OuncrKa 3 - peareHr,
Ouncrka 4 - Boga, Ouncrka 4 - peareHT

= Tym ounctku = [IpomeiBka Plus
4x Oumctka 1 - %0V, 4x Ounctka 2 - %0V 1

IericTBue b6510K

Br16op

® 3aduKc.IocIe.3HaueHn
e

s QuKc.3HaUeHNe

= JIrgop.

3aBofCKMEe HACTPOMKMA
UrHop.

3agmKc.mmocnes. 3HaueHne
[Ipnbop 3amopakmBaeT IOCIeNHee U3MEPEHHOe
3HaueHne

Puxc. 3HaY.
Brl BRIOMpaeTe HeM3MeHHOE M3MepseMoe
3HayeHMe B KaueCTBe BLIXOJHOIO CUTHaJIa

HUrHop.
OyHKIMA yOep>KaHWA He [IeiCTByeT

1) %QV - TeKCT, KOTOPEIit MOXXHO Ha3HauMTb B Menro/Hacrp/Jononuuten. dpyukuymmn/Ouncrka/IIpomeiBKa

Plus/Beixog 1 ... 4.
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dopmyna

dyuxuys = Kontportep

dyuxms BapuaHTEI Mudopmanma

Pexxnm paboter Br16bop MM - IMpOoTHO-UMIYJIbCHAA MOOYIALMA
= [[IMM UMM - 4aCTOTHO-MMITYJIbCHAsA
= UM mopynamma-> B 80

3aBoJICKMe HaCTPOMKN
MM

McTouH. TaHHBIX

Br16op

= [lepedeHb AOCTYITHBIX
opmyn

= He boree 8 dpopmyn

TormKHEI OBITH AOCTYIIHEL MaTeMaTHJIecKye
yHxum ™ia opmyna.

» Bribepute hopmyIty, KoTopas AOIDKHA
CITyKMUTb MCTOYHMKOM JaHHBIX.

HiwxH.3HaU.mnar-a

Or 0 5o 9999

3Hau.BepxH.Ipef.

Hwxu.3Hau.Auamn-a go
9999

[nnT. UMKIIa

Pexxum paboter = MMM

KpaTu.Bpems BKIIFOUEHMS
00 999,0 ¢

3aBoACKME HACTPOMKH
10,0 ¢

»  [IMMTeNbHOCTD LMKIIA, B TIpefernax KoTopoi
IIOMYCKAETCS U3MEHEHME ATIUTEIIBHOCTHI
MMITyIbca (Tonsko s [NMM).

Hactportky napamerpoB [mut. iuxina 1 KpaTu.BpeMst BRITFOUEHUS BIIMAIOT IpYT Ha Apyra. [leicTByeT
crenyrolee oTHoueHyue: [inut. muxina> KpaTy.BpeMs: BKIIIOUeHMS.

Kparu.Bpems BKITFOUEHMSA

Pexxum paboTer = MM

Ot 0,3 ¢ mo MnuT. uMKIa

3aBOJICKMe HaCTPOMKNU
0,3¢c

JMITyIIBCBI KOpOYe 3TOTO IpeJieIbHOTO 3HaUeHNUsA
He BBIJA0TCA Ha yIIpaBJIAolliee yCTPOMCTBO BO
n3bexxaHye ero M3Hoca.

Makc. yactora

Pexxum paboter = UM

Ot 1 mo 180 muu?!

3aBoACKME HACTPOMKHA
60 mua!

MaKcuMaIbHOe UyCII0 MMITYJIBCOB B MYHYTY
Ha ocHOBe 3TOr0 napameTpa KOHTPOJUIEp
paCcCUnTHIBAET JJIMTESIbHOCTD MMITYJIbCa.

IericTBMe b6110K

Br16op

s 3aduKc.Iocel.3HaueHn
e

s QuKc.3HaUEeHNe

= JrHop.

3aBofCKME HACTPOMKHA
UrHop.

10.4.3 HART

Heobxopyumo onpefennth nepeMeHHbIe IpMbopa, epefjaBaeMble Ha BBIXO[, ITO IPOTOKOITY

HART.

Bo3moxxHO orpeznienieHMe 0o 16 nepeMeHHBIX ripubopa.

1. Omnpepnenure UCTOYHMK JAHHBIX.

L~ Ero MOXXHO BbIOpaTh 13 MMEIOIIMXCSA BXO0B JaTYMKOB M KOHTPOJIIEPOB.

2. BribepuTe n3MepeHHOe 3HAYEHME B KAUECTBE BEIXOIHOTO MTapaMeTpa.

3. OmpepmenuTte IoBeeHMe B COCTOAHMM "YaepxKauue', (Ommy HaCTpOMKM
UctouH.naHHEBIX, Vi3Mmep.3HaueHue u [leyicTBue 6II0K) > 77

Cremyet y4ecTb, 4To IIpu BeIOOpe napaMetpa [lelcrBue biok = 3amopo3sKa , byfeT He
TOJIBKO OTMEUYEHO 3TO COCTOSHME, HO M "3aMOPOXXeHO" MU3MepPEHHOe 3HadyeHue.

[ OTIOSTHUTENIBHYI0 MH(POPMALMIO CM. B IOKYMEHTe:
PykoBopcTBo mo skcrutyatanyy "CeA3sb o npotokoiny HART', BAO0486C
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10.4.4 PROFIBUS DP u1 PROFINET

[lepemennsie npubopa (npubop > PROFIBUS/PROFINET)

B sTOM pasperne MOXHO OIpelle/INTh 3HaYeHUA IIpolecca, KOTOpBIe NOJDKHEI OBITh
corocrabyieHt! ¢ GyHKIMoHaIbHEIMK Ookamm PROFIBUS 1, Takym obpa3oM, OCTYIIHEL
LA lepefaun rocpefcrsoM npotokona PROFIBUS.

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

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

2. Bribepute M3MepeHHOe 3HaUeHME 71 IIepefjaui.

3. Onpepenure MoBefeHNe Mpubopa B COCTOSTHMY yAepKaHUA. (Omiyy KOHDUTypaLmuu
Uctoun.naHHbIX, Yi3mep.3Hauenue u [evictBue 6110K) > 77

ObpaTtute BHMMaHMe, eciu Bel Beibepute [eicTBue bimok= 3aMopo3Ka , cucTeMa He

TOJIBKO OTMeYaeT 3TO COCTOsIHMe, HO M 3aMOpakKMBaeT U3MepeHHOe 3HaueHue.

Kpome Toro, MoXXHO OmpefienUThb 8 IBOMYHEIX IEPEMEHHEIX (DIIOKOB MM POBEIX BXOIIOB):
1. OnpenenuTe UCTOUHUK JAHHBIX.

2. BribepuTe naTuMK IpefeIbHOTO YPOBHA WIM Perle, COCTOSIHME KOTOPOro Heobxoamumo
repenaBarte.

[epemennnie PROFIBUS/PROFINET (PROFIBUS/PROFINET - npubop)

B KauecTBe M3MepeHHBIX 3HAYEHMI B MEHIO KOHTPOJUIEPA, JATUMKOB ITPeeTbHbIX
3HAYEHMM WM TOKOBBIX BBIXOZ0B MOXXHO MCITOJIB30BATh [0 4 aHanoroswix (AO) 1 8
mmdposeix (DO) nepemenHerx PROFIBUS.

[Tpumep: uconb30BaHMe 3HaUeHMsA aHanmoroBoro (AQO) wim 1gposoro (DO) BeIxoda B
KadecTBe KOHTPOJIbHOM TOUKY KOHTPOJUIEpa
Menro/Hactp/Hononuuten. ¢pyHkumun/Kontpomnep 1

1. BykasanHoM meH:o onpernenuTe 3HaueHne PROFIBUS B KauecTBe MCTOUHMKA
IIaHHBIX.

2. Bribepure Tpebyemerit ananoroseii Bexon (AQ) wiv mmdpooi Beixor (DO) B
KaueCTBe M3MEepPEHHOI0 3HAYEHN.
HononmauTensHyo nHpopMalmto o npotokosne PROFIBUS cMm. B foKyMeHTe
«PeKoMeHJalMy OTHOCMUTENIBHO CBA3M 110 npoTokoiry PROFIBUS», SDO1188C.

HononauTtensHyro nHGopManyto o npotokose PROFINET cm. B fokymeHTe
«PyKoBOACTBO II0 0OMeHY JaHHBIMM Yepe3 npotoxon PROFIBUS», SD02490C.

10.4.5 Modbus RS485 1 Modbus TCP

B cooTBeTCTByOLIIEM MEHIO MOXKHO BEIOpATh 3HaUEHMS MIPOLecca, KOTOPble JOJDKHEI
BBEIBOAMTHCA o imHMM cBsA3M Modbus RS485 mnm nocpencrsom Modbus TCP.

[Tpn mcnonezoBanmy Modbus RS485 moxHO BeIbpaTh 0iMH 13 BYX IpoToKomoB: 'RTU" n
"ASCII".
Bo3moxKHO ompefienieHMe 00 16 epeMeHHBIX Ipubopa.

1. OmnpenenuTe UCTOYHUK OAHHBIX.
Y~ MoxHO0 BeIbpaTh BXOOBI NAaTUMKOB U KOHTPOJUIEPHIL.

2. Bribepure M3MepeHHOe 3HAUYEHWE B KAYECTBE BEIXOJHOTO IIapaMeTpa.
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3. Onpepnenure noBefeHue npubopa B coCTOsTHMM yaepKauus. (Onmm HaCTpOUKK
WUctouH.naHHBIX, Vi3Mep.3HaueHue u [leiicTBue 6II0OK) - 77

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

HonomHnTeNbHYI0 MHPOPMaImio o mpoTokoie "Modbus' cM. B ToKyMeHTe
"PekoMeHaaImMm OTHOCUTENIBHO CBSA3M 10 ITpoToKomy Modbus' (SD01189C)

10.4.6 EtherNet/IP

B coOTBeTCTByIOIEM MEHIO MOXXHO YKa3aTb 3HaUeHMUs IIpoliecca, KOTOpble JOJDKHEL
BBIBOAUTBCA 10 inHuM cBsi3u EtherNet/IP.

Bo3moxxHO ompefesienme go 16 nepemeHHbIx mpubopa (Al).

1. Ompenenure UCTOYHMK JAHHBIX.
L~ Mo>HO BeIbpaTh BXO[IBI IATYMKOB ¥ KOHTPOJUIEPHIL.

2. BribepuTe n3MepeHHOE 3HAYEHME B KAUECTBE BEIXOIHOTO MTapaMeTpa.

3. OmpepmenuTte noBeneHme mpubopa B cOCTOAHUM yaepKauus. (OmMmm HaCTPOMKM
UctouH.naHHEBIX, Vi3Mmep.3HaueHue u [leiicTBue 6II0K) - 77

4. [Ing KOHTPOJUIEpPOB TaKKe MOXKHO yKa3aTh THUII obpabaTeIBaeMol IlepeMeHHOM.

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

Kpome Toro, Mo>XHO oTIpefieNIUTh IMMPPOBBIX ITepeMeHHBIX ITpubopa (DI):

» OrnpepennTe UCTOYHMK JaHHBIX.
~ Mo>xHO BbIOMpaTh pesie, IBOMUHEIE BXOOBI 1 OaTYMKY [IpefleJIbHOIO YPOBHSL.

HomnonmauTenbHy0 MHGOopMaluio o npoTokose "EtherNet/IP" cm. B moKyMeHTe
"PeKoMeHaIMM OTHOCUTEITBHO CBsA3M 110 ITpoToKoiy EtherNet/IP" (SD01293C)

10.5 [IBomuyHBIe BXOABI ¥ BBIXOHObI

ArnmnapatHble onumy, Takve Kak Momyib DIO ¢ 2 nmdpoBeiMy BXoAaMu 1 2 I pOBEIMU
BBIXOJIaMM WIM MOMYTb M POBOM IMMHEI 485 , I03BOJIAIOT [10JTyYaTh CIIeAyIolIne
BO3MOXXHOCTH:
® C JCIO0JIb30BaHMEeM [IM(PPOBOr0 BXOAHOTO CUTHANIA:
= [IePEKITFOYEHNME OYara30Ha U3MepeHus Ay IPOBOAMMOCTH (HEOOXOOMM KO
obHOBIIEHUS, > 161);
® [IepeKIIoUYeHMe MeXTy Pa3IMYHbIMMY HabopaMy NaHHBIX I KanMbpoBKM B CJTydae
MCII0JIb30BaHUA ONTUYECKUX IaTUMUKOB;
® yIiepXKaHue CO CTOPOHBI;
® 3KTMBalMA NePUOOUIHOCTU OUUCTKY;
® aKTMBalMA U feaKTuBalya KoHTposuiepa PID ¢ ucronesoBaHueM, HallpuMmep
HEKOHTaKTHOro nepekitodarend apmatypel CCA250;
® JICIIOJIb30BaHMe BXOa B KaUeCTBe "aHaJIOr0BOro BXOAA" [JIA 4YaCTOTHO-MMITYJIbCHON
Momynsaumu (UMM);
® C MCIO0JIb30BaHMEeM [IM(PPOBOr0 BEIXOIHOIO CUTHAJIA:
= cTaTMYECKas (10 aHaJIOTMM C peJie) Tepeava COCTOSHMSA AMArHOCTUKM, COCTOSTHUS
JaTUMKOB NIpefieJIbHOr0 YPOBHSA, U OPYIUX MONOOHBIX COCTOSHWM;
® IMHaMUYecKast (110 aHAJIOTMM C HEM3HAIIMBAKOIIVMCS «Q@HAJIOTOBEIM BBIXOZIOM)

rnepenava CMrHaJioB LH/H\/L HaIlpMMep, IJjIiA yIIpaBJIEHMA JO3MPOBOYHBIMM HaCOCaMM.
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10.5.1 IIpumeps! npuMeHeHUs

PerynmpoBaHue xjiopa IIpy yIIpaBIIeHUH C YIIPEXAEHNEM

CM44xX
CCA250 a7 DIO
INS
O 48
—O— =
BN
~ 8o Dig.in
BU, | 91
”
92 }’K
0
O / CM44xX
1
CCA250 ~ DIO
CM44x | CM44xR Dig.out: PFM
45,
2
/ K_“c?_
()
2> 2
\&/
!!@ CM44xX: DIO
Flow, e.g. Promag53 Dig.in: PFM

91
o

szl 1K

®,

A

A0028316

52 IIpumep Kormponsa Had codepircanuem Xiopa ¢ NPSAMbIM ynpasnenuem

1

2
3
A

Todxnrouenue undykmusrozo beckonmaxkmnozo nepexntouamens INS apmamypwt CCA250 k yugpposomy
8x00y modyna DIO

Ilodaua cuernana pacxodomepa Ha yugpposoti 8xod modynsa DIO

3anyck (umnynbcrozo) do3upytowezo Hacoca uepe3 uugposoli 8bixod modyns DIO

Hacoc-dosamop

Vcronb3yite npeumyuecTsa 3pHeKTUBHOIO yIIpaBIeHNs C UCII0NIb30BaHMeM ABOMYHBIX
BBIXOZIOB, BhIp@XKeHHBIE B OTCYTCTBMUM M3HOCA 10 CPABHEHMIO C PEJIeHOM CUCTEMOW
yrpasnenys. C IOMOIIBI0 YaCTOTHO-MMITYJIbCHOM Moayisiimu (UVIM) MoxHO JobUThCA
IIpaKTMUeCK! HelIpePBIBHOIO I03MPOBAaHMA C IPMMEHEHMEM O3UPYIOIIEro Hacoca Ipy
BBICOKOJ BXOAHOM 4acToTe.

1.

[MopwrounTte beckoHTaKTHEIM NepekttodaTenb INS Ha apmaType CCA250 K
mgpoBomy Bxomy momyis DIO (mampumep, rHe3mo 6, moprt 1).

B nporpammHoM obecieueHny HaCTPOMTe KOHTPOJIIEp, BEIOpaB B KAUeCTBe
MCTOYHMKA OBOMUHBIN BXO[ (HarpuMep,BuHapH. Bxox 1), K KOTOpOoMy NOOKITFOYeH
beckoHTaKTHEIM Nepektrouatesnsb. (Mento/donmonuuren. ¢pyHkimu/Kontporeps/
Kontponnep 1/AxkTuB. KOHTpOIUIepa = BuHapH. Bxop 1)

Tun curxana: [1719 BEIOpaHHOTO BXOJa BEIDEpUTE 3aBOMICKME HACTPOMKM (CTaTMUHBIN
CUTHAJI).

[MopxTrounTe M3MepeHHOe 3HAUeHMe pacxofjoMepa Ko BTopoMy Bxoay momayiist DIO
(HampMMmep, pa3beM 6, TOPT 2).

Tun curuana: fyist 3Toro Bxoza Beibepute UAM . (Menro/Bxogpl/BuHapH.
Bxox 6:2/Tuvn curnana = UAM)
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6. Pexxum BBOAA: BEIOEPUTE COOTBETCTBYIOIIEE 3HAUEHME M3MEPSIEMOI BEJTUUMHEIL
(Pacxon).
- Temepb 3TOT BXOJ MOXHO MCII0/Ib30BATh B MEHIO KOHTPOJUIEPA B KAUECTBE
TlepeMeHHO BO3MYIIeHNM T KOHTporuIepa 2.

7. IlepmeHHast BO3MYyIL.: B MEHIO KOHTPOJIJIepa BeIDepuTe BOMUHBI BXOJI, Ha KOTODBIA
MIOAeTCsA M3MEpPEeHHOe 3HaueHue pacxoma. (MeHro/JomonHuTeN. (PyHKUmMM/
Kontpomnnepsl/Konrpomnnep 1/Ilepmennas Bo3my./McTouH. JaHHbBIX = BuHapH.
Bx0[ 6:2 11 Viamep.3Hauenne = 3Hay. YMM)

8. [o3mpyrommit Hacoc MOXXHO 3aIycKaTth rnocpefcrsoM UVM depes 111cbpoBOI BEIXOA,
mopnynsa DIO.

[MomrrounTe Hacoc K Berxoay momysis DIO (Hampumep, pasbem 6, mopT 1) n BeibepuTe
CrleyrolIye apaMeTphl HACTPOMKY B MeHt0: MeHro/Bbixonbl/bunap. Berxog 6:1/
Tun curnana = UM u Ycroun.maunbix = Konrpomep 1.

CremyeT IpMHATH BO BHMMaHMe HallpasiieHMe paboTsl fo3aTopa. BeibepuTe npaBuIbHEIA
napametp (Tum yrpasin.ycrp. = YHuonsip+ wivt YHUIIOJNSIP-).

HJ’IF{ OKOHYAaTEeJIbHOM HaCTpOI‘/‘IKI/I KOHTpOJUIEPA B COOTBETCTBMM C YUJIOBMAMM IIpOIIECCa
HBO6X0)Z[I/IMO YCTaHOBUTD OOIIOJTHMUTEJIbHBIE ITIapAaMETPhI B MEHIO KOHTPOJUIEDA.

Ucnons3oBanme CM44x B KauecTBe BeAyIero YCTPOMCTBA OYUCTKNA

,K CM44x | CM44xR CM44x / CM44xR
92| ¥

CM44x / CM44xR

A0028320
53 IIpumep Ona ueHMpanu308aHHO20 yNpasaenus 0uucCmKol
1 BrewHull nyCKOBOU MeXAHU3M 0UUCMKU HA 080UUHOM 8x00e
2 Ilepedaua srewHell (hyRKUUU YOEPHCAHUA NPU nomouiu 080UHHO20 8b1X00a HA Opy2ue usMepumernbHble
ycmpoticmaa be3 no0knouerus pyHKYuil ouucmxu

3 Ilepedaua cuzrana 3anycka ouucmxu nocpedcmsom 080uuH020 8bix00a Ha dpy2ue MouKu UsMeperus
bnokamu camoovucmxu

1. BHeIIHWI ITyCKOBOV MEXaHM3M 3aIlyCKAEeT ONeparyio OUMCTKY B BeYLIEM YCTPOMCTBE.
BJIOK 0YMCTKY MOXET OBITh MOAKITFOUEH, HAIIPUMED, Yepes peJie WM ABOMYHEINA BEIXOI.

2. Curnan 3aIlyCKa OYMCTKM IIeEpeaeTCa Ha Apyroe YCTpOI‘/‘ICTBO TIpU IIOMOIM OABOMYHOI'O
BBIXOa. HECMOTPH Ha OTCYTCTBUE cobCTBEHHOTO IIOOKJIFOYEHHOI'O 6110Ka OYNCTKH,
OaTUYMKN an6opa YCTaHOBJIEHEI B Cpeie, Ha KOTOPYIO BIIMAET IIPOLIECC OUYMCTKA
BeOyuero YCTpOIZCTBa, TI0O3TOMY OHM YCTAaHABJIMBAKOTCA Ha YOEPXaHME 10 CUMTHAJTY
3allyCKa.

3. CwurHai 3amycka nepefiaeTcs yepes JOIOIHUTEeIbHEBIM JBOMYHBIN BBIXO Ha Ipyroe
YCTPOMCTBO, IIOAK/IFOUEHHEIe aTYMKM KOTOPOro 060pyIoBaHbl COOCTBEHHBIMMU
brokamm 0uMcTKY. CUTHAI MOXKET MCIIOIb30BAThCA M IIs1 ODHOBPEMEHHOM aKTUBAaLUK
CaMOOYMCTKM Ha BeZyIeM YCTPOMCTBE.

2) Kop axktuBanmy, Ko 3akasa 71211288, Heobxonum ansa dyHKumy 'TIpsAMoe ypasieHue".
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10.5.2 Hacrpoika BOMYHOI'0 BXOAa

Menro/Hacrp/Bxopnpl/BuHapH. BXOA Xy b

OyHKIM Omuyn Hudopmanys

BunapH. Bxof Beibop Vcnone3yeTca Ay BKIFOUEHUA/ OTKIIIOYeHUsA
= BBIKII BXOJia
= BKII

3aBofCKMe HACTPOMKHA
BKJI

Tun curHana

Br16op
= CTaTMYHBIA CUTHAT
= UM

3aBofCK1e HACTPOMKMA
CTaTUUHBINM CUTHAT

» Bribop tnma curHana.

CTaTUYHBIA CUTHAT

ITOT apaMeTp MUCIIOJIb3YeTCsA, HalpUMep, I
CUMTBIBAHMSA [10JI0XKEeHMA IIepeKiIodaTesis BKIL./
BBIKJI., MHOYKTMBHOI'O O@CKOHTaKTHOT'O
IIepeKII0YaTessi Wiy OABouuHoro Berxoma PLC.
ObsacTb IpMMeHeHMsI CUTHaJIA: 7S
NepeKJII0YeHMs Auana3oHa M3MepeHus,
MIOATBePXKIEHWsA YIOepKaHus CO CTOPOHEL, B
KaueCcTBe CUTHaJIa 3aIlyCKa OUMCTKY WIN 1A
aKTMBaLMM KOHTPOJUIepa

UM

[Mapametp "PFM' ucnionbs3yetcs A cO30aHNUA
YaCTOTHO-MOJYJIMPOBAHHOIO CMTHAasIa, KOTOPBIN
3aTeM DyJeT OCTyTIeH B Ipubope B BUAe
KBa3MHeNPepPEIBHOIO 3Ha4eHUsA TIpoLiecca.
[pmmep. CurHan nsMepeHns pacxofomepa

Tun curHana = CTaTUYHBIA CUTHAI

YpoB. curH.

Br16op
= Hus
= Bric.

3aBoACK1e HACTPOMKHA
Berc.

31ech 3a[Jar0TCs BXOJHBIE CUTHAJIBL, TI0 KOTOPBIM
byneT akTMBMpOBAThCSA, HAlIPUMeD,
MepeKITI0YeHNe AMaria3oHa M3MepeHni Win
TIPOIIECC OUMCTKM.

Hus
Bxopguele curHansl B quanasone 0...5 B mocrt.
TOKa

Beic.
BxonHere curHaiel B auamnasose 11...30 B mocr.
TOKa

Tun curana = YYM

Makc. yactora

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

3aBofCK1e HaCTPOMKMU
1000,00 I'y

MaxkcmmaibHas 9acToTa BXOOHOro curHana UY/M
OHa coBIafiaeT ¢ MaKCMMaJIbHBIM BEPXHMM
npefiesioM iManasoHa M3MepeHus.

Ecmm BeIbpaHHOE 3HAUEHVe OKaXXeTCs CIIUIIKOM
MaJTbIM, DoJiee BEICOKME YaCTOTEI He OyOyT
obHapyxeHbI. C Ipyroi CTOPOHBI, IIpy BeIbOpe
CVMIIKOM OOJIBIIOTO 3HAYEHNMs, pa3pelleHye Ay
HeDOJIBIIMX YacTOT OKaXKeTCA CPaBHUTEIIBHO
HETOYHBIM.

dopm.3HaU.M3Mep.

Beibop
" #

s ##

u #H#
w # HH#H#

3aBo/CK1e HaCTPOMKN
# 44

| 4 MCHOHbSyeTCH AJI OIIpeenneHns unciia
OeCATUYHBIX 3HAKOB.
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Memnro/Hacrp/Bxopnpl/BunapH. BXof Xy D

(ot Ompym Mudopmarms

Pexxnm BBoa Br16op UYacroTa
s Uacrora [Tpocmotp B ['1] B MeH!0 M3MepeHns
= [lapamerp IMapameTp
s Pacxon

3aBOJICK1e HaCTPOMKNU
Yactora

Mcnionb3yeTcs 1A NOCIeAYIOLIEro ONpesieNieHns
VIMEHM ITapaMeTpa ¥ eOyHMUIIbI M3MepeHus.
BriocnencrBym ouy 6ynyT 0TobpakaThCsl B MEHIO
M3MepeHMs.

Pacxop,
[ mofxIroueHus: pacxomomepa

Vmsa napameTpa

Pexxum BBOfja = IlapameTp

[Tonmb30BaTENTBCKMI TEKCT,
16 cumMBoOIIOB

» 3apainTe uMA NapaMeTpa, Halpumep
"[laBreHne".

En.usmepenna

Pexxum BBofja = IlTapameTp

[Tonp30BaTEIBECKMI TEKCT,
16 cumMBoOIIOB

»  YKaXuTe eOMHMLY M3MepeHUs ITlapaMerpa,
Hamnpumep 'TIla".

Enmunna pacxona

Pexxum BBozia = Pacxop

Br16bop
= /s
= 1/h
= m3/s
m3/h
cfs
= cfd
= mgd

3aBoACKME HACTPOMKHA
/s

» OmpenenuTe eAMHUITY pacxona.

cfs = Kybuueckye YTl B CEKYHAY
cfd = xkybuueckue yTeI B IeHb
mgd = MWUIMOH TaJUIOHOB B [IeHb

HikH.3HaU.inarmnas.

Pexxum BBofja = IlapameTp
unu Pacxon

-2000,00...0,00

3aBoJiCKMe HaCTPOMKNU
0,00

HipkHsia rpaHuIa Juana3oHa U3MepeHust
cooTBeTcTBYeT yacroTe 0 1.

Taxxe Ha AucIUIee oTobpaxkaeTcs paHee
OIlpefieNieHHas eIVMHMIIA U3MEDEHNS.

Bepx.3Hau.manas.

Pexxum BBopja = [lapameTtp
unu Pacxog

0,00...10000,00

3aBoACKMe HACTPOMKHA
0,00

BepxHsas rpanniia AnanasoHa u3MepeHus
COOTBETCTBYET MaKCMMaJIbHOM YacToTe,
OTIpefielIeHHOM BBILIe.

Taroxe Ha Aucree oTobpaXkaeTcs paHee
oIIpefieNieHHasA efVHMIIA M3MepeHN.

Crnaxus. 0..60c [1pu BKIFOUEHMM AeMIIPUPOBaHMA B TeUeHNe
. BBIOPAHHOTO TIEPMOJIAa BpEMEHU IPUMEHSIETCS
3aBoJiCKMe HACTPOMKM bpanHoro neprona speme PHMEHAETC
0c KpvBasi IUIaBAKOIMX CPEAHNX 3HAYEHWI
M3MepseMBIX BeJIMUMH.
1) X'y = HOMep THe3[1a : HOMep BXOfia
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10.5.3 Kon¢wurypaumys fBOMYHBIX BEIXO[0B

Menro/Hacrp/Boixonsl/BuHap. BBIXOL Xy n

DyHKIN Omupym HHdopmanys

Bunap. BeIXOf Beibop Vcnonb3yeTcs Ay BKIFOUEHUA/ OTKIIIOYeHUsA
= BBIKII BBIXOJIa
= BKII

3aBofCKMe HACTPOMKMA
BKJI

Tun curHana

Br16op
= CTaTMUHBIA CUTHAT
= UM

3aBofCK1e HACTPOMKMA
CTaTUUHBINM CUTHAT

» Bribop tvma curHana.

CTaTUYHBIA CUTHAT

CorocTaBMMO C peJie: BEIXO[ IJIs BBIAAUM
COCTOSIHMSA AMATHOCTUMKY WM IaTYMKa
TIpefleJIbHOTO YPOBHA

1718

C ero MoMomIb0 MOXXHO BEIBOAUTD M3MEPEHHOe
3HaueHMe, HalpyMep CofiepXXaHue X0pa Win
obpabaTriBaeMyl0 IlepeMeHHYH KOHTPOJUIepa.
OH (PyHKIMOHMDYET aHaJIOTMYHO
"HeM3HalMBaeMOMY' [TepeKITI0YaroleMy
KOHTaKTY, KOTOPBI MOXeT IIPYMeHAThCH,
HanpyuMep, A7 aKTMBaLMY JO3UPYIOIEro
Hacoca.

Tun cursana = CTaTUYHBIA CUTHAI

OyHKIMA Bribop VCTOYHMK BBIIaBaEMBIX JAHHBIX O COCTOSHUM
= Her TIepeKTF0YeHNSA
= [Ipen. mepex. [TepeunciieHHBIE HIDKE (DYHKLMM 3aBUCAT OT
= CoobIeHne amMarHocT. BEIOPAHHO OIIIMN.
= Ouncrka ®yuxums = Her Briwirodenne yHKuym. [Ipyrue
. MapaMeTpbl OTCYTCTBYIOT.
3aBofCKMe HACTPOMKNA apaMETPEI OTCYTCTBYIO
Her
HasHauenus BbI60p HECKONBKMX B TOM IyHKTE MEHI0 MOXXHO OIIPELeJIUTh

Oyuxims = Ouncrka

BapMaHTOB
= Ounucrka 1 - Bofa ...
® OuuCTKa 4 - peareHT

BOMUHBIE BBIXOJBI, KOTOPBIe HEOOXOMMO
VCIIOJIB30BATh /11 aKTMBALMM KJ1allaHOB U
HacocoB. OH MCII0IB3YeTCsA B LEJIAX TOUHOTO
TIPMCBOEHMS YIIPaBIIAIOIero CUrHasna
JBOMUHOMY BBEIXOZY AJIS OUMCTKM/A03MPOBaHUA
BOJIBI COITIACHO IIPOrpaMMe OUVICTKH.
OnpezienieHye porpamMm OYMCTKM
OCyIIeCTBIAETCA B (JleAiyrolleM MeH0: MeHro/
Hacrp/Homnonuuren. dyHKmmm/ O4ncTKa.

VcT. maHHBIX

Oynkiys = IIpen. nepex.

Br160p HeCKONMBKMX
BapMaHTOB
[pen.mepexn 1 ... 8

» Brlbepure IaTUMKy IpefesIbHOTO YPOBHS,
3HAYEHMSA C KOTOPBIX OJDKHBI CUUTBIBATECSA
Yyepes ABOMUHBI BBIXOZ.

KoHurypanys 1aTumMKoB pefieIbHOTO YPOBHSA:
Memnro/Hactp/Jononuuren. dyukiym/Ipen.
TIepeKII..

Pexxyim paboTsr

Oyuxuys = Coobimenne
[MarHocr.

Beibop

= Kak Ha3HaueHO
s Namur M

s Namur S

= Namur C

s Namur F

3aBofCKMe HACTPOMKMA
Kak HasHaueHo

Kak HazHayeHOo

C ITOMOIIBIO 3TOTO ITYHKTa MEHI0
obecrieunBaeTca epefiada AMarHOCTUUECKMUX
coob1IeHwit yepes CrenyaabHO BEIOPaHHBI
IOBOMYHBIN BBIXOJI.

Namur M ... F

[1pm BEIBOpE OoffHOTO M3 Ki1accoB Namur byayT
BBIZIaBaThCSA BCE COODIIEHS, IPUCBOEHHEBIE
JIaHHOMY KJIaccy.

Kpome Toro, HasHaueHne Ki1acca Namur MOXHO
M3MEHUTb 151 K&XKIIOTO AMArHOCTUYECKOTO
coobuieHus > 130.

Endress+Hauser
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Memnro/Hacrp/Brixonsl/BuHap. BBIXOL X1y D

DyHKIM Ompym Uudopmarms

Twun curana = YM

Makc. yactoTa 1,00 ... 1000,00 I'g MaxkcuMmarnbHast 4acToTa BBIXOLHOI'O CUTHAJa

3aBoACKMe HACTPOMKHA gMM
1000,00 Trg Ha COBIaZaeT C MaKCYMaJIbHBIM BEPXHUM

penerioM nnariasoHa M3MepeHus.

®opm.3HAU.M3MED. Br16op » Vcromnb3ayeTcs [yis OIpeeieHusI umcia
= # JIeCATUYHBIX 3HAKOB.
s ##
w
w S

3aBofCKMEe HACTPOMKA
#HH

Endress+Hauser 91
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Memnro/Hacrp/Brixonpl/BuHap. BbIXOL Xy D
OyHKIM Omupym Hudopmanys
VcTouH.MaHHBIX Br16op VIcTOUHMK, 3HaUEHUA C KOTOPOI'O IOJDKHBL
s Her CUMTBIBATbCA Yepes ABOMUHEIN BBIXOJ B BUIE

= BXOofpI ¢ JaTUMKOB

s J[BOMYHBIE BXOMbI

= KoHTposuiep

= CurHase! [udpoBo
IIVHBI

= Maremarudeckue
byHKIMM

3aBofCK1e HaCTPOMKMA
Her

YacCTOTHhIL.

V3mep.3HaueHne

VcTOYH.JaHHEBIX *
Konmponnep

Br16op
B 3aBucumMocTH oT:
McTouH.JaHHBIX

> BribepuTe 3HaueHMe M3MepAEMON
BeJIMUMHEL, BEIBOAMMOE B BUIe YaCTOTHI
yepes3 IBOMYHBIN BBIXOL.

Tun yrpasn.ycTp.

VcTOYH.JaHHBIX =
Konmponnep

Br16op

= Hetr

= Bumonsp

= YHUNonAp+
= YHUIONApP-

3aBoICK1e HaCTPOMKNU
Her

»  3reck onpesenseTcs KOMIIOHEHT
KOHTPOJUIepa, KOTODEIA HOIDKEH
aKTMBMPOBAThCA IIOAKIIOUEHHBIM
VIPaBIAOIVIM YCTPOMCTBOM, HAIIPMMEp ,
TO3MPYIOIIMM HaCOCOM.

Bumonsap
"Pa3buenue quamnasoHa"

Yaumnonsap+

KommoHeHT 06paboTaHHOM ITepeMEHHOM,
JMCIIOJIb3YEMBIN KOHTPOJUIEPOM 1A YBENTMUEeHNS
3HayeHMs NepeMeHHOM Mpolecca

YHunonsp-

Vcnonb3yeTcs 1 NOAKTHOYEHHBIX
YIIPaBJIAIOLIMX YCTPOMCTB, 0beCreunBarommx
yMeHblIeHe 3HaYeHNs YIIpaBJIgeMoi
nepeMeHHON

IerictBre b110K

Br16op
= 3amMopo3Ka
= DyKc. 3HAU.
= Hetr

3aBo/iCK1e HaCTPOMKN
Her

3amopo3ka
[Tpnbop MocToAHHO BHIJAET NOCTIeHEE
3HayeHMe.

®ukc. 3HaU.
Ha BBIXOA MTOZaeTcsa TOK IMOCTOSTHHOM 3aJaHHOM
BEJIMUMHEL

Het
Yrep»KaHue 71 3TOT0 BBIXOZla He BBIIOJIHAETCS.

3Hay-e OJIoK.

HeiictBue 6110k = dukc. 3HAY.

0...100 %

3aBofCK1e HACTPOMKHA
0 %

Ommbka paboTel

Be16op
= 3amMopo3Ka
= DyKc. 3HAU.

3aBoJICcK1e HaCTPOMKHU
®uKc. 3HaY.

3amopo3ka
[Tpmbop MocToAHHO BHIJAET NOCTIEHEE
3HayeHMe.

®ukc. 3HaU.
Ha BBIXOA MMOZaeTcsa TOK IMOCTOSTHHOM 3aJaHHOM
BEJIMUMHEL

Oumb. 3Hay.

Ommbka paboTer = Oukc.
3Hay.

0...100 %

3aBofCK1e HaCTPOMKMA
0 %

1) X'y = HOMep THe3[ia : HOMep BXofa

Endress+Hauser
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10.6 JomomHuTeNnbHbIE (PYHKIMMN

10.6.1 [aTuyuk mpenenbHOro YPOBHA

CyiiecTByeT HECKOJIBKO CIIOCOH0B HACTPOMKM AaTuMKa IIpefefIbHOr0 YPOBHS:

= HasHaueHMe ToOUeK BKJIIFOUEHMS U BEIKITFOUEHMS

L) Onpe;:[eneHme 3a0€PXKKM BKIIFOYEHMA M BBIKITFOYEHMA V1A pejie
L) Onpe;:[eneHme TI0pOTa BKIIFOYEHMA aBapMIZHOI’O CUI'HaJla M BblIa4M COO6I.L[€HI/IFI 06

olmbKe

® 3amnycK QYHKUMM OUMCTKA

Menro/Hacrp/Hononuuren. pyuxkumun/Ipen. nepexn./Ilpep.nepexn 1 ... 8

Dyuxm Ompym Mudopmanma
McTouH. IaHHBIX Br16op » Ompenenenye Bxosia WM BEIXOAA,
= Her ICTIONBb3YEMOr0 B KaUeCTBe MCTOYHMKA

= BX0[iBI C JaTYMKOB

® J[BOMYHBIE BXObI

= KoHTposutep

= Cyrgase! ¢ poBo
IIYHEBI

= MarematndecKkue
byHKIM

= MRSHnacr1..2

3aBofCKMe HaCTPOMKK
Her

AAaHHBIX 718 OdTYMKa IIPeeTbHOr0 YPOBHA.

[IpenyiaraemMele MCTOYHMKM A@HHBIX 3aBUCAT OT
MCIIONHeHMA npubopa.

MoHO BBIOpaTh M3 MOAKIIOYEHHBIX AaTUMKOB,
JIBOMYHBIX BBIXOJIOB, CUTHAJIOB LIM(PPOBOI LIMHEL,
MaTeMaTH4decKMx (YHKIMI, KOHTPOJUIEPOB 1
HabOpOB NepeKII0YeHNs Juana3oHa U3MepeHus.

M3mep.3HaueHne

Br16op
B 3aBucumocTy oT:
McTouH. maHHBIX

» Bribepure 3HaueHMe M3MepAEMON
BEJIMUMHEL, CM. CJIEMIYIOIIYIO Tabmmily.

I/Ismep.anaqeﬂne 8 3asucumocmu om napamempa VICTO‘IH.)Z[&HHBD(

HcTouH.maHHBIX

Usmep.3HaueHne

pH Crexn

pH ISFET

Br16op

= Jlcx.3Hau.MB
[ pH

= TemnepaTypa

OBIT

Br16op

= TemnepaTypa
= OBIIMB

= OBIT %

02. (amr.)

02 (omr.)

Be16bop
= Temmeparypa
= [lapuyaseH. HaBIl.
» KoHIIeHTpaIms KUIKOCTH
= Haceimenue
® Jlcx.3Hau HA.
(monbko 02. (am.))
® JlcxX.3HAU.MKC
(monbko 02 (omT.))

[IpoB. uHL.

I1poB. KoH.

[IpoB. KOH.

Br16op

= Temmeparypa

= [IpoBOOMMOCTE

= COIpOTUBIL.
(monbko IIpoB. KoH.)

s KoHreHTpams

(monvkollpoB. uHA. u IIpoB. KoH.)

HesnHpeKuma

Breibop

= TemnepaTypa
= ToK maTumka
= KoHIeHTpaumsa

Endress+Hauser
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VcToyH.maHHBIX

Usmep.3HaueHne

ISE

Be16op

= Temmepatypa
= pH
AmvmonMI
Hutpater

= Kammi

# Xmopup

TU/TS

TU

Br16op

= Temmepatypa

= MyTHOCTB I/11
(monvko TU/TS)

= MytHocts FNU
(monvko TU/TS)

= MyTHOCTB, (hopMasuH
(monbko TU)

= MyTHOCTB, TBEpZ,.
(monvko TU)

Hutpater

Be16op

= Temmepatypa
= NO3

= NO3-N

Br16op

= Temmepatypa
= Coryacos.

= MyTHOCTBE

SAC

Be16op

= Temmepatypa
= CKII

[Tepeg.
Abcopbrya
= XK

= BIIK

KonTpomep 1

Konrpomnnep 2

Br16op
= Bumonsp

(monbko 0nst MoKoebix 8b1x0008)

= YHuUnonsap+
® YHUIIOJAD-

Marematuyeckne
pyHKIMM

Bce maTematnueckne CpYHKLU/H/I TaKXe MOXXHO MCIIOJIb30BAaTh B Ka4YeCTBe
VICTOYHMKOB JAaHHBIX, a paCCYUTaHHOE 110 HMM 3HaUEHME — B KaUeCTBe

M3MEPEHHOI'0 3HaUeHUA

ObpabaTeiBaeMyto IIepeMeHHYH0 MOXXHO OTCIIEXXMBATD — IJIS 3TOrO ClieAyeT IIPUCBOUTE
nepeMeHHy0, obpabaTeIBaeMyr0 KOHTPOJUIEPOM, NaTUMKY IIPeesbHOTO YPOBHSA
(HampMMep , HACTPOMB aBapMIHBINA CUTHAJI BpEMEeHM [J03MPOBaHMS).

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

DyHKIMS (011117173 Hudopmanms
TIporpamma OUMCTKM Br16op Beibop BapMaHTa OUYMCTKM, 3aITyCKAEMOTO TIPH
= Her aKTMBALMM AaTYMKA IPEIESIBHOTO YPOBHS

s Ounuctka 1 ... 4

3aBofCKMe HACTPOMKMA

Her

OyHKuMsA Br16op AKTvBalMsA/OeaKTMBaLMA faTUMKa pefielIbHOro
® BBHIKIT YPOBHA
= BKIJI

BBIKJT

3aBofCK1e HaCTPOMKMU

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

dyukms Ompym Mudopmarms
Pexxnm paboter Br16op Criocob oTCIeXVBaHWA [Ipefle/IbHOT0 3HAYEHWS:
= [IpeBBINLIIpeieN.3Ha4d. | ® BBIXOOUT /M 3HAUEHMe 3@ BepXHUI WK
= [IpoBepKa HIDKH.TIpe[. HYDKHMY nipepient > @ 54
= JIpoBepKa AnamnasoHa = HaxoauTca nv 3HaUeHue M3MepsaeMon
= [IpoB.Ha BBIXOZ 3a BeJIMYMHEI B JIONYCTMMOM JiMara3soHe Wi 3a
npef.auanas. €ero npeferamm - 55
® J[3MeHUTB BeJl. = CKOpOCTb M3MEeHeHMd > 57

3aBoJICK1e HaCTPOMKNU
[IpeBbInI.IpEAEII.3HAY.

IIpen. 3HAU. [TapameTpbl HaCTPOMKM Pexxum paboTe! = I[IpeBrI.Npefernt.3HaY. Wil
3aBUCAT OT 3HAYEHUA IIpoBepKa HIDKH.TIpef,.

M3MepseMOi BeJIMUMHBL

MV

t, ot t t, t; t

A0028523

54 Bpixod sHaueHus 3a sepxnuil (A) u Huicrull (B) npeden (6e3 eucmepesuca u 3adepdicku akmusayuul)

1 Ilpedenproe 3nauerue

2 [uana3on asapulinozo cueHana
t;,35 bes delicmauil

ty 4 Cosdanue cobbimus

= Ecny u3MepeHHble 3HaueHus: (MV) yBeMUMBAIOTCSA, KOHTAKT pesie 3aMbIKAeTCs ITPY IPEBBIIeHMM 3HAUeHNS
Touky BKtoueHws (IIpen. 3Hau. + FucTepesnc) 1 McTedeHnM BpeMeHM 3aITycKa 3aIepXKKu (3armyck
3af[EPIKKHA).

= ECiy u3MepeHHEBIe 3HAYeHMsT YMEHBIIAFTCS, TO COCTOSIHME KOHTAKTOB perie BO3BPALIAeTCs B UCXOLHOE IIPU
He JOCTYDKeHMY TOYKM oTKTrouenus (IIpen. 3Hay. - 'cTepesnc) v o ucTeueHmy 3aep>KKY BBITaIeHNA
curHaina (3azeprKKa BBIKIIIOYEHWS).
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Memnro/Hacrp/Oononauten. ¢pyuxkuym/Ipen. mepexn./Ilpen.nepexn 1... 8

DynKuma

Onuyn

Hudopmanys

HikH.3Hau. qMar-a

3Hay.BepxH.Ipef,.

4 5,

55  Konmponb Had duanazorom e npedenax (A) u she ezo (B) (6e3 eucmepe3uca u 3adepicku akmusayuu)

1 Koneuy duanasona
2 Hauano duanasora

[TapameTpel HACTPOMKM
3aBUCAT OT 3HAUEHUSA
M3MepsIeMOM BeJIMUMHEL

MV

Pexxum pabots! = IIpoB.Ha BBIXOZ 32
npep.auanas. wiu IIpoBepka AuanasoHa

3 [uanasor asapuliHo20o CuzHana

t;-4 Co3danue cobbimus

= Ecm M3MepeHHbI€ 3HAYeHUsA (MV) YBEJIMUMBAKOTCA, TO KOHTAKT peJie 3aMbIKaeTCA IIPU IIPEBBILIEHUN
3HaYeHUA TOUKM BKITFOUEHUA (HM)KH.3Haq.,qnar[-a + I'ucrepesnc) M MCTE€YEHMM BDEMEHM 3allyCKa 3aJePXKKU

(3amyck 3apepxky).

= Ecm M3MepeHHbIe 3HAaYeHNsA YMEHbIIATCA, TO COCTOAHME KOHTAKTOB peJie BO3BpalllaeTCA B MCXOOHOe IIpn
He ODOCTMXXE€HMM TOUKM OTKIIFOUEeHUA (3Ha‘{.Ber}I.l‘(PeA. - l"nc1'epe3nc) M I10 UCTE€YEHUN 3aIEPIKKU

BBITAZIEHMS CUTHAUIA (3afiepKKa BEIKITFOYEHMS ).

4

A0028524

I'mcrepesnc

[TapaMeTpsl HACTPOMKM
3aBUCAT OT 3HAUEHNSA
M3MepsAeMOI BENTMUMHEL

A0028525

56  T'ucmepesuc u npumep 8bix00a 3HAYEHUA 3a

sepxHuli npeden

IIpedenvbHoe 3Hauenue

W N =

Jluanason eucmepe3suca
1,2 Cosdanue cobbimus

~

Jluanason asaputino2o cueHana

Pexxum paboTe! * Vi3MeHUTD Ber.

I'mcrepesyc HeobxoamMM [y1s cTabmnmsanmm
NIePEeKITFOYEeHNA.

[Iporpamma npubopa npmbapnsieT 3aflaHHOe
3[1eCh 3HaYeHME K IIpef|eJIbHOMY 3HAUEHWIO WM
BBIYMTAET 3TO 3HaUeHMe 13 npepensHoro (IIpep,.
3Ha4., HokH.3Hau.quamn-a win
3Hau.BepxH.Ipen.). B pesyrbrarte yaBanBaeTcs
3HadeHue ['McTepesuc myia AuanasoHa 3HaYeHW
rucTepesuca psfoM ¢ npefenbHeIM. CobbiTHe
CO37,aeTCsA TONIBKO B TOM CJIy4ae, eciiy 3HaueHue
M3MepsieMoit BelMuyHEl (MV) IIOJTHOCTBIO
BBIXOMT 3a IIpefieJIbl AMara3oHa rucTepesmuca.

3arnyck 3aiepXXK1

Pexxum paboTs! # VI3ameHUTH
BeJl.

Sa/uepmxa BBIKITFOUEHUA

Pexxum paboTts! # VI3ameHUTH
BeJL.

0t 0109999 ¢

3aBoJICK1e HaCTPOMKHU
Oc

CYHOHMMBEIL: 3a1epXKKa ITpy cpabaThIBaHUM U
3afiep>KKa I1pM BO3Bpare

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

01:00:00

OyHKIMSA Ornyn Uudopmarms
PasH. 3HAU. [TapameTpel HACTPOMKM Pexxum paboTs! = VI3MeHNUTD Bell.
3aBUCAT OT 3HAYEHNA
. B 3TOM peXxuMe OCyLIeCTBIIAETC KOHTPOJIb Hafl
M3MepSEeMOIt BETMUMHEL N .
3MEpHEMON Be KPYTM3HOJ 3HaYeHWs U3MePSeMOV BEJIMIMHBL
PasH. BpeM Ot 00:00:01 o 23:59:00 | (MV).

3aBofCKMe HAaCTPOMKK

Asro [loaTBepxn

Ot 00:01 go 23:59

00:01

3aBoACKMe HaCTPOMKK

57  Cxopocmb usmenenusn

A0028526

Ecnu B TeyeHue 3aaHHOr0 BpeMeny (PasH.
BpeM) M3MepEHHOe 3HAUEHNE YBEeJIMUMBAETCS
WIM YMeHbIlIaeTcsl Ha 3HaUeHMe, IIpeBhlllatolee
3amaHHoe (PasH. 3HaUY.), maHHbBIE 00 3TOM
COBBITMM PETrMCTPUPYIOTCA B XKypHaste. Ecrm
3HayeHMe IIPOf0IDKaeT M3MEHAThCS, Bo3pacTas
wm ybeIBas MOAOOHBEIM Xe 0bpa3oM, co3maHue
TOCJIeAYIOLIMX COOBITHI He ocyIlecTBsAeTcs. [Ipn
M3MeHeHMM KPYTM3HBI M BO3BpallleHUH ee
3Ha4YeHMs Ha YPOBEHb, He NIPEeBBIIA0IINIA
TIpefiefIbHEINM, Yepes 3aJlaHHbI [IPOMEXYTOK
BpeMeHnu (ABto IlogTBepxp).

B npuBefieHHOM ITPUMEpE CODBITHS
TeHEPUPYIOTCS CTIEAYIOLMMY YCIIOBUSIMM:

ty - t; < Pasn. Bpem 1 AMV1 > Pa3H. 3Hau.
t, - t3 >ABTO IlopTBepx)A 1 AMV?2 < PasH.
3HaY.

te - ts < Pa3snH. Bpem 1 AMV3 > Pa3H. 3Hau.

10.6.2 Pene BpemeHn

Pere BpeMeHM II03BOJIAET MTOTYUUTD KOHTPOIIMPYEMEIi 10 BpeMeHM IBOMYHEIN
TEXHOJIOTMUEeCKMI mapametp. Ero MoXHO MCIIOb30BaTh B KAYECTBE MCTOUHMKA [T
MaTeMaTnieckon QyHKImm «Dopmyriar.

y A

58  (Cxema cuznana pene spemenu

O >

Bpemennas wkana

Yposenn cuzhana (1 - ekn., 0 - 8bikn.)
Ilepuod

LInumenvHocmp cuenana

Bpems nauana (faTa 3amycka, Bpems 3arm.)

A0041544
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Memnro/Hacrp/Oononauten. ¢pyuxkuym/Ipen.nepexin./ Ilpep.nepexn 1 ... 8

OyHKIMs BapuaHTEI Hudopmanys

OyHKIMA Bribop Vcnonp3yeTcsa A BKIIFOYEHMA/ BEIKIIFOUEHNUA
= BKII pyHKIMM
® BBIKII

3aBofCK1e HACTPOMKMA
BBIKIT

[Tata 3amycka

Ot 01.01.2000 mo
31.12.2099

dopmar
OO.MMITIT

» BBenure faty Havana

Bpems 3am.

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

dopmar
YY.MM.CC

» BBenure BpeMs Hadasa

,]:[HI/ITGHI)HO CTb CMI'HaJla

Ot 00:00:03 mo
2400:00:00

dopmar
YU MM.CC

HHI/ITEHBHOCTB BBICOKOI'O YPOBHA CUT'HaJla B

Ha4daJie OMKJIa

[Tepmop

Ot 00:00:03 mo
2400:00:00

dopmar
YUY MM.CC

TTUTEeNIbHOCTD LIMKITA

Curnan

Tomnpko oTobparkeHyne

TeKy1mit TeXHOJIOTMYECKUIA TTapaMeTp pere

BpeMeHU

Crnenyromas fgara

Tomnpko oTobpaXkeHue

[lata crnepyrolero curuana

BpeMH cen.curaaza

Tomneko oTobpakeHye

Bp eMA CJ1IeAyrolero Curaajia

IIpumep 1: ocHOBaHHOE HA BpeMeHY 3afJaHHOE 3HaYeHMe AJIsl PeryuaTopa

TeMIepaTyphbl

Temmnepatypa gormkHa moBbimathes o 21 °C ¢ 08:00 Kaxoblit IeHb, a 3aTeM [0 23 °C B
teyeHue 5 yacoB ¢ 12:00. TemmnepaTypy crefiyeT KOHTPOJIMPOBATh TaK, YTOOBI OHA
onyctwiack o 18 °C mocse 17:00. [y1s1 3TOM LieNu ONIpeessiFoTCsA Ba pejle BpeMEHH,
KOTOPEIE UCIIOJNIb3YIOTCA B MaTeMatndecKon yHKIym MF1: popmyna. Vcnonp3ys
MaTeMaTUUeCKyr (YHKLMIO, TAKMM 00pa3oM MOXKHO YCTaHOBUTb aHAJIOTOBYIO YCTaBKY
TeMIIepaTyPEL A7 peryaAaTopa.

T
o Tl
["Cl
T2
23
21
18
T T T T T
0 8 12 17 t [h]
59  Konmponupyemoe no epemenu pe2ynuposanue memnepamypol
1. 3amporpammupyitte IIpeg.mepexi 1 (T1):
Endress+Hauser
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s JlaTa 3amycka = 01.01.2020

= Bpems 3amn. = 08:00:00

= [InutenpbHOCTh curHasia = 09:00:00
s JTlepmogm = 24:00:00

2. Omnpenenwnrte Mpepn.mepexn 2 (T2):

= JTara 3amycka = 01.01.2020

= Bpems 3am. = 12:00:00

= [imutenpHOCTh curHasia = 05:00:00
= [Tepuogm = 24:00:00

3. Cospaitte MaTeMaTn4eckyro yHKIM0 opmyna.

MeHnto/Hactp/Jononuuren. ¢pyHkimmn/ MaTeMaTudeckue GyHKIMN
= MF1: popmyrna

= Ciie)xeHue = BKII

s Victounuk A = IIpen.nmepexin 1

s Victounuk B = IIpen.nmepexi 2

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

[Tosicaenme: onepatop NUM nipeobpasyert Jiormueckoe 3HaUYEHME B YMCIIOBOE 3HAUEHME U,

TakuMm obpasom, obecrieunBaeT yMHOXXEHME.

= Bripaxkenne 3*NUM(A) maet pesynbrupyromiee sHadenue 3,0 B mepumog ¢ 08:00 mo
17:00, n 0,0 3a npenenaMmyu 3TOro NepMUoaa.

= Bripaxkenne 2*NUM(B) maet pesynbmupyromiee 3Hauenne 2,0 B epuon ¢ 12:00 go
17:00, n 0,0 3a npenenaMmyu 3TOro Neproaa.

Takum obpaszom, popmyria JaeT OHO U3 3TUX aHAJIOTOBBIX 3HAYEHUH B 3aBUCUMOCTH OT
Bpemenu: 18,0, 21,0 i 23,0. 3To aHaNIOroBoe 3HaUeHMe MOXKHO MUCIIOIB30BaTh B
KadecTBe YCTaBKY I PETYIISATOpPa TEMIIEPATYPEL

IIpumep 2: ocHOBaHHOE Ha BpeMeHM YCJI0BUe

Hacoc momkeH BKITIOYaThCA (yepes perne) Ha 10 MUHYT Yepes KaXKable 2 Yaca. ITO AOIDKHO
MIPOMCXOIUTD TOJIBKO B TOM CJy4yae, eC/i1 3HaueHMe IIoKa3aTtesis pH cocTaBsgeT MeHblle
4,0.

1. 3amporpammupyvite I[Ipen.nmepexn 1:

= JTara 3amycka = 01.01.2020

= Bpems 3am. = 00:00:00

= [imurenbHOCTh curHasia = 00:10:00
= [Tepuogm = 02:00:00

2. Cosparite MaTeMaTHUecKy0 QyHKIMIO Popmyra.

Mento/Hactp/Nononuuren. ¢yHkimmn/ MaTeMaTnudeckue GyHKIMN

s MF1: popmyra

s CnexxeHne = BKII

s Victounuk A = IIpen.nmepexin 1

» Victounuk B = 3Hauenne pH, nocrynaromee yepes Bxof Memosens pH
= Gopmyma = A AND(B<4,0)

3. MWcnonpsyiTe popMysy B KauecTBe MCTOUHMKA AaHHBIX 719 perle.

Menro/Hactp/Beixonsl/Pene[x:y|

s QyHKmsa = Popmyna

= Pexxyim paboThl = CTaTMYHBIN CMTHA
s Ucrouyn.ganubex = MF1: ¢popmyna

dopmyna gaet norndeckoe 3Hauenue (TRUE i FALSE) u, Takum obpasom, mpuromHa [jist
3aIlyCKa peJie HeIlOCPeACTBEHHO B CTaTMYECKOM pexxume paboTsl. IIpea.mepexi 1
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obecnieunBaet 3HaueHue TRUE Ha 10 MMHYT yepes KaXk[ible 2 daca, HO TOJIbKO eC/IN
3HaueHMe pH IIpy 3TOM OIyCKaeTCA HIDKe 4.

10.6.3 KonTpomnep

CTpykTypa KOHTpoJUlepa Ha u3obpaykeHunu 1o Jlamnacy

P Yp
> K,
A B
w € €
1 +N T ‘ £ 1 K 4/ 1 Y ~ Yintern \/ y
— — > ( > (e >
1+Tys g ] T, ? S C‘/ 1
T 7 i ‘
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A0015007

60  Bnok-cxema cmpyKmypbl KORMpOnnepa

A Hetimpanphnas 30na I Mrmezpanproe snauenue
B Oeparuyverue Ha sbixode D 3Hauenue npou3sodHol
K, Ycunenue (P-3nauenue) aTy  IlocmosnHas 8pemenu 0emn@uposanus ¢ a=
0.1
T, Cocmasnoe spema deticmeus (I-3Hauenue) e Omxnonenue ynpasnenust
T, IIpoussodroe spems deticmesus (D-3rauenue) w Konmponvras mouka
T,  Ilocmosnras spemeru ona demnguposarus X Ynpasnsemasn nepemernas
KOHMPONbHOU MOUKU
Twu IocmosanHnas spemeru obpamHoli c8sasu onsa y ObpabomanHas nepemenHasn

ycmparerus 8o36yscderus
p IIponopyuonanbroe 3nauerue

CTpykTypa KoHTpoJUtepa mpubopa BKIIFOUaeT B cebs1 KOMITOHEeHT AeMI(pHPOBaHNA
KOHTPOJIbHOM TOUKM Ha BXO[le, [IpejoTBpallatolii OlMO0UHbIe M3MeHEeHN
obpabaTeiBaeMOM IepeMeHHOM B CJIydae M3MEHEeHMsI KOHTPOJIBHOM TOUKM. Pa3HOCTE MeXIy
KOHTPOJILHOV TOUYKOM W M YIIPaBIIEMOV ITEPEMEHHON (3HAUEHMEM M3MEPSIEMON
Be/MUMHEI) X BEIpAXKaeTCsI B OTKJIIOHEHMY YIIPaBJIeHMs, KOTOPOe OT(MIBTPOBEIBAETCS
HENTPaJIbHOM 30HO.

HeriTpanbHas 30Ha UCIIONB3YETCS AJIS YCTPaHEHMsT OTKIIOHEHMI YIIPaBIIeHNMs (€), UMEFOIINX
CUIMLIKOM MaJlyro BelmumHy. OThWIbTpoBaHHOE OTKJIIOHEHME YIIpaB/IeHus [10aeTcsa Ha
TeKyLmit KoHTposuiep PID, KOTOPBIV COCTOMT U3 TPeX KOMIIOHEHTOB (cBepxy BHM3): P
(mpomoprmonaneHoro), I (nuTerpanbroro), D (mponsBomHoro). MHTerpanbHast (cpemHsis)
CeKILMsI M3HAYaJIBHO BKJIFOUAET B cebsg MexaHM3M yCTpaHeHUs Bo36yKaeHMs, HeobX0IUMBIN
Ins1 orpaHMyeHus uHTerparopa. K cexumu D nobasreH GuiIbTp HMXKHUX YaCTOT,
CITIaXXMBAOLINIA SKCTpeManbHble D-coctaBrisitoume obpabaTeiBaeMol mepeMeHHOM!.
PesyneTaToM paboThl 3STUX TPeX CEKLMM ABTIAETCA NepeMeHHast, obpaboTaHHas
BHYTpPeHHMM KOHTPOJUIEpOM, 3HaUeHNe KOTOPOM OrpaHU4IMBAETCs B 3aBUCMMOCTH OT
rapaMeTpoB HAcTPoitKy (B cyuae PID-2 - mo auamaszosa -100% ... +100%).

Ha muarpamme He [oKa3aH BBIXOAHOM (QWIBTD, OrPAHMUYMBAIOIINI CKOPOCTh U3MEHEHMS
06paboTaHHOt TepeMEeHHOV (ero HaCTPOKa BBITIOIHAETCS B ITYHKTE MeHI0 Makc CK-Tb
msmY /c).

ﬂ Ycunenve K He HacTpauBaeTCsl Yepe3 MeHI0. BMeCTo Hero UCIosnb3yeTcss HaCTPOVKa
obpaTHOJ eMy BeJIMUMHEI — AMana3oHa npornopuuonansHocTn X, (Kp=1/X,).
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Kondwurypaums

IIpm HaCTpoOJiKe KOHTpOJUlepa HeoOXOMMMO OTBETUTD Ha (JIEAYIOILIME BOIIPOCHL

= (1) K xaKoMy THITy ITPOL[ECCOB MOXKHO OTHeCTH IIporiecc? - Tum mporecca

= (2) TpebyeTcs nv BO3MOXXHOCTb BO3ZIENCTBMA Ha M3MepsIeMYI0 BeIIMUMHY (YIIpaB/IseMyto
IepeMeHHY0) B OHOM HaIlpaB/IeHMy win B 0boux? OfHOHANpaBIIeHHEIA Win
IIByHaIlpaBJIEHHBI KOHTpOIUlep, > THII KOHTpoUiepa

= (3) Kako¥t gormkHa bbITE ypaBnsfeMasi lepeMeHHas (HaTumK, M3MepeHHOe 3HaueHue)? -

KOHTp OJIMp.3HAYEHUA

» (4) CymecTByeT s IIlepeMeHHasl BO3MYIIeHHMs, KOTOpas HO/DKHA OBITh aKTMBHOM Ha

BBEIXOZIe KOHTpoJulepa? > [lepmernHas Bo3my,.

= (5) 3apaiiTe mapaMeTphl KOHTPOIUIEPA:
= KoHTponbHas Touka, > KoH.Tou.
= HeritpanbHas 30Ha, > Xn
= [IMana3oH IpoNopIMOHaIbHOCTH, > Xp
= CocTaBHOE BpeMms fevictBus (I-3Hauenne), > Tn
= [IpousBoAHOE BpeMs AenctBus (D-3HaueHue), > Tv
= (6) Kakoe mericTBye JOIDKEH BBIIONTHAT KOHTPOJUIED B PeXXMMeE YIepKaHMA (B CTydae
omMbKM M3MepeHMs, 3aMeHBI IaTYMKa, OUMCTKA U T.A.)?
= [Tay3a wiu pogoinKkeHMe fo3mpoBanusa? ~eicrBue biok/Perymupyemast mepem.
= [locrte yaepkaHus IPOAOIDKATh WM IT€Pe3aIlyCTUTh LIelb YIIpaBieHus (BrmseT Ha [-
sHauenne)? >Jevcteue bmok/Cocr.
= (7) Kakym 0bpa3oM OIDKHO BKIIFOYATHCA YIIPaBISIOLIee YCTPOUCTBO?
= YHUIonsip+: napaMeTp IIpMCBaMBaETCA TOMY BBIXOAY, K KOTOPOMY IOAKITFOUEHO
yIIpaBIAollee YCTPOMCTBO, IIOBBIILIAOIEE M3MEPEHHOE 3HaUeHMe.
= YHUIIONSIP-: IIapaMeTp IIpMUCBauBaeTcss TOMY BBIXOZY, K KOTOPOMY IIOAKITFOUEHO
yIIpaBIAOlIee YCTPOMCTBO, IIOHIDKAOIlee M3MepeHHOe 3HaUeHMe.
= Bunonsap: ecm obpaboTaHHyr0 NepeMeHHYI0 TpebyeTcs BEIBOOUTD Yepe3 OAVH
TOKOBBI BEIXO]] (pa3bveHne nuarna3soHa), ciefyeT BEIOpaTh 3TOT IapaMeTp.
= (8) HacrpoiiTe BEIXOZBI ¥ BKJIFOUMTE KOHTPOJUIED.

Menro/Hacrp/Hdonomuuren. ¢pyakumumu/Konrpomnep 1 ... 2

3aBofCKME HACTPOMKNA
0 %

OyHKIMSA [0) 41117173 Uudopmarms
KonTtponb Br16op » BHauasie BBIIIOJIHUTE HACTPOMKY
® BBIKII KOHTpOJUIEPA, OCTAaBVB Ha 3TO BpEMsA
= ABTOMAT. BBIK/IIOYATENb B 3aBOJICKOM OJIOXKEHUM
= PyuH.pexxum (BBIKT)
3aBofCKMe HACTPOMKHA [Tocrie BBITIOITHEHMS HACTPOVKM MOXKHO
BBIKJI Ha3HaYMUTb KOHTPOJUIEDPY BEIXOJ Y BKJIFOUUTD €r0
P Pyun.pexum
y Ot -100 o 100 % » Ompegnienute obpabaTeiBaeMyro

[IePeMeHHYI0, KOTOpasi [OJDKHA BEIBOAMUTBCSA
B DYYHOM pexyme

Y PeasbH.BEIXOT,

Kon.TOuU.

X

HepMeHHaH BO3MYII.

HOpM. BeJIM4MHa BO3M.

TornbKo uTeHME

Texymas obpabaTeiBaeMasi lepeMeHHas Ha
BBIXOJlE

KOHTp OJIbHasA TOYKa TOKa

Teky1ee 3HaUeHMe M3MepAEMON BEJIMUMHBL

Tekyilee 3HaUeHNe M3MePsIEMO BEJIMUMHEL
TepeMeHHOM BO3MyLIeHUA

Nms

[1poM3BONBHBIN TEKCT

» KoHTpornnepy MOXXHO 3a/iaTh MM, IO
KOTOPOMY ero MOXXHO byZieT HaXxoANTb
BIIOCTIENICTBUN

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

OyHKIms Ompym Hudopmanmsa
AXTVB. KOHTpOJUIEpa Br16op B otHommenmn mopyist DIO MoxxHO BEIOpaTh
= Her JIBOMYHBIV BXO[JHOJ CUTHAJI, HalpyMep,c

= J[BOMYHEBIE BXOLBI

® [laTuMKyM IpefielIbHOr0
YPOBHA

= [lepeMeHHEIe II0JIEBOM
IIVHBI

3aBoJICKMe HaCTPOMKNU
Her

MHIOYKTMBHOTO 6€CKOHTAKTHOT'O MEPEKITF0YaTeIs,
B KQUECTBE MCTOYHMKA I aKTMBALMN
KOHTpOJUIEpa.

YpoBeHb MeHI0

Be16op
= CraHpapT
= PacumpeH.

3aBo/iCK1e HaCTPOMKN
Cranmapt

BryusieT Ha KONMYeCTBO TapaMeTpOB, LOCTYIHBIX
1A HacTpoyky ~> IlapameTpsr > 106
CraHpapT: IIpM BEIDOpe 3TOr0 BapMaHTa
oCTaJIbHBIE ITapaMeTphl KOHTPOJUIepa OCTAFOTCS
aKTVBHBIMI. VICIIONIB3YIOTCA 3aBOLCKME
HACTPOMKM. DTOTO JOCTATOYHO U1 OOJIBIIMHCTBA
cy4aeB

Twum nponecca

ITponecc go3upoBanus

Br16op
= [Iporou
= [lo3.

3aBofCK1e HACTPOMKMU
[TpoTou

Cpena HaXOOMTCA B 3aKprTOI7I CUCTeMeE.

3apayeit cucTeMBl YIIpaBJIeHNUs ABIIAETCA JO3MPOBaHYe, BBIIIOIHAEMOE TaKuM 0bpa3oM, 4To 3HaueHue
M3MepPSEMON BEJIMUMHEI (yIIpaBrsieMasi iepeMeHHasi) U3MEHSETCs OT MCXOAHOTO 3HaueHus 10 1ereBoro. [loce
IIOCTVDKEHMSI KOHTPOJIBHOM TOYKM ITOTPebHOCTD B [103MPOBaHMM McUe3aeT, OHO IIpeKpalljaeTcs, ¥ cucreMa
IIPMXOAUT B cTabmiibHOe cocTossHMe. Ecm nereBoe 3HaUeHye HBUIO0 IIPEBBILIEHO, TO IPY HAJIMUMA
IIBYHAIIPABJIEHHOM CMCTEMBI YIIPABJIEHMSI OHO MOXKET OBITh CKOMITEHCMPOBAHO. [IpM MCII0TIb30BaHMM
[IByHaIIpaBJIeHHOM CUCTeMBI yIIpaBJIeHMs OIIpeiesIseTCs M HacTpauBaeTcsl HeiTpaibHasi 30Ha, Heobxoamumas

OJIA ITogaBJIEHUA KoJiebanmit BOKpYyT KOHTpOHbHOIZ TOYKMN.

HenpephIBHEIN nponiecc
[Tpy HenpepBEIBHOM MpoLecce cMcTeMa YIpaBJIeHUs MMEET [IeJI0 CO CPefIoi, TIOCTOSTHHO 0bpabaTkIBaeMoi B

poriecce.

B sToM criydae 3aaueit KOHTposUlepa ABJIAeTCA UCIIoIb30BaHMe obpabaTeiBaeMoi TepeMeHHOM I
oIpefieNieHysI TaKOy IPOMOPIMM CMEeIIMBAaHUA CPefbl X JO3MPYEMOro BellleCTBa, KoTopas obecreunBana Obl
COOTBETCTBME I10JTyYaeMO M3MePseMOi BeJIMUMHBI KOHTPOJIBHOM ToUKe. CBOVCTBA M PACXOL CPeZlbl MOTYT
M3MEHATHCA C TeUeHMeM BpeMeHH, ¥ KOHTPOJIIep [AOJDKEH MOCTOSHHO pearnpoBaTh Ha 3TU M3MeHeHus. Ecm
pacxofl ¥ CBOMCTBA CpeJibl OCTAITCA MOCTOSHHBIMM, TO TIOCIIe CTabum3auyy nporecca obpabaTeiBaeMast
repeMeHHas MOXeT CUMTaTbCA (PMKCMPOBAHHBEIM 3HaUeHyeM. [I0CKOJIBbKY IpoLiece yIIpaBIeHMs B 3TOM CIydae
uaeT «beCKOHeuHO», 3TOT TUII YIIpaBlleHMA TaKkKe Ha3bIBAeTCA HEPePhIBHBIM.

@ Ha npaxTyuKe 4acTo BCTpeyaeTcs coueTaHye 3THX JIBYX TUIIOB MIPOL[ECCOB — IOJyHEeNpePBIBHEIN Iporiecc. B
3aBUCMMOCTHM OT COOTHOILIEHMA MeXAY IIOTOKOM 11 06beMOM pe3epByapa BBITIOJTHATCA AeNCTBHUA,
XapaKTepHbIe b0 AJIs1 TepUOAMIeCcKoro, MO0 i HelIPepBIBHOTO IIPOLiecca.

» Tun mponecca, Hanbosee COOTBETCTBYIOIIMII
peayIbHOMY IIpoLeccy
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Kontpomnep 1 ... 2

dyukms

Onumn

Uudopmarms

Twum KoHTpOIUIEpa

[IByCTOpOHHMIT KOHTPOJUIEpP MOXKeT BBIIaBaTh 0bpaboTaHHyI0 IepeMeHHYI0 B iManasoHe ot -100 % go +100 %,
T. e. obpaboraHHas epeMeHHas byfeT ABYNONAPHON. Ecrv KOHTposIep JO/DKeH YBEJIMUUTD TapaMeTp
nponecca, obpaboraHHas nepeMeHHas OyeT OJIOXUTENIBHOM. ECim 1cnone3yeTcs «ducTelli» P-KOHTporiep, To
3HaueHMe YIpaBJIgeMol lepeMeHHOM X OyZleT MeHbllle KOHTPOJIBHOM TOUKM W. COOTBETCTBEHHO, C/n
obpabaTreiBaeMas IlepeMeHHas MMeeT OTpMLIaTeNbHbIA 3HaK, TO TapaMeTp Mpoljecca AOJDKeH ObITh yMeHBIIIeH.

Br16op
s PID 1-cropoH
= PID 2-cTopoH

3aBoACKMe HAaCTPOMKK
PID 2-cropon

Tor,ua 3Ha4YeHue X 6y,£[€T BBILIE KOHTpOJ’IbHOIZ TOYKM W.

y
+100 %

0 %

-100 %

61  Kpusas sasucumocmuy = (w-x)/X,

B 3aBUCMMOCTY OT THITA TIOAKITFOUEHHOTO
VIPaBJIAOIIEro YCTPOMCTBA BhI BIIMsIeTe Ha
TIPOLIECC TOJIBKO B OJHOM HAIPaBJIEHUH,
(HampuMep, . HarpeB) WM B 06OUX
HarnpaBJieHysX, ( HanpuMep, HarpeB U
OXJTaXKIIEHNE)
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Memnro/Hacrp/Oononanten. ¢pyuxkuym/Kontpomnep 1 ... 2

OyHKIMs Ompym Hudopmanys

S deKr. HanpaBeHne Br16op B xaxoM HarpaBieHMY KOHTPOJUIED HOJDKEH
. .

Turt konTpONIEpa = [Ipsm. M3MEeHSATb 3Ha4YeHMe M3MepseMoil BeJIMUMHEL
= ObparH. = B pesynbTarte A03MPOBaHNUA 3HaYEHME

PID 1-cTopon

3aBofCK1e HACTPOMKMA
ObparH.

M3MepseMOJt BEJIMUMHEI JOJDKHO BO3pacTaTh
(HanpuMep , Ipy HarpeBaHMM)
- ObparH.

= B pesynbraTe f03MPOBaHNA 3HAUEHNME
M3MepseMOii BeJIMUMHBI JOJDKHO CHIDKAThCA
(HampuMep , Ipy OXTTXKAEHMM)
- IIpsam.

OnHOHAIpABIEHHBI KOHTPOJUIED MMEET OHOTIONAPHYI0 06pabaThiBaeMyto IEPEMEHHYIO, T. €. BIIUSAET Ha
TIPOLIECC TOJIBKO B OZJHOM HATIPABIIEHMUH.
0Ob6paTH.: e TaKOM KOHTPOJUIED [AOJDKEH MOBHIIATH TapaMeTp IIPOoIecca, TO B KAUeCTBe HallpaBJIeHus
IIeVCTBMSA CTIefyeT BeIbpaTh 3TOT napameTp. COOTBETCTBEHHO, KOHTPOJUIEDP AKTUBUPYETCA TP CIIUIIKOM HU3KOM
rapaMeTpe Iporiecca (aMamnasoH A).
Tpsam.: ipy BEIGOpE HaNpaB/IeHNs IeMCTBUA KOHTPOIUIEp paboTaeT Kak «IIoHMmKarommir. OH aKTUBUPYETCS
TOr/a, KOTZia apameTp Iporiecca (HalpuMep , TEMIIEPATyPhl) CTAHOBUTCS CJIUIIIKOM BBICOKMM (muanasoH B).

+100 %

0 %

-100 %

62  Kpacnpiii: nepeceuenue Kpusblx 08yX 00HOHANPABNEHHbIX KORMPOJU1epo8

» KoHTponup.3HaueHns

VlcTOYH.IaHHBIX

Be16op

= Het

& BXOJIBI C TaTUMKOB

= TOKOBBIE BXOJIBI

s CuUrHaJbl I0JIeBO
IIMHBI

# JIBOMYHBIE BXOJIBI

= MaTemaTnJuecKue
pyHKIMM

3aBo/CKMe HACTPOMKN
Her

» OmpeferneHne BXofa WIM BEIXOAA,
MCIIOJIB3YEMOTO B KAYeCTBE MCTOUHMKA
IaHHBIX 719 yIIpaBJIfieMOoM [TlepeMeHHOMN

M3mep.3HaueHne

Be16op

B 3aBucnmMocTy oT
rapaMmeTpa
HcTouH.maHHBIX

3aBofCK1e HACTPOMKMA
Her

» Bribop 3HaUeHusA M3MepAeMOli BeJTMIMHEI
IUIAl MCTIONIb30BaHMUA B KauecTBe
yIIpaBJIsieMOyi IIepeMeHHOM

MO>XHO MCII0JIb30BATh Pa3/IUUHBIE 3HAUEHMS
M3MepsIEMBIX BEJIMUMH B 3aBUCMMOCTH OT
MCTOYHMKA JaHHBIX > 93

» Kon.Tou. LleneBoe 3HaUeHMe yIIpaBIIsieMoii IepeMeHHOM
ITo MeH!0 He 0TobpakaeTcs IIpy Belbope
I1071€BOYI IIMHEI B KAUECTBE VICTOYHMKA
(McTOUH.maHHBIX = I10JIeBad [IMHa)
Komn.Tou. [Inana3soH HaCTPOVKM 1 » Bribop 1eneBov TOYKM [I71A YIIpaBIIsgeMon
3aBOJICKME HACTPOVKA B repeMeHHON
3aBUCMMOCTH OT
HcTouH.JaHHBIX
Tw 0t 0,0m0999,9 ¢ [TocTosiHHAs BpeMeHy AJid (uiIbTpa

YpoBeHb MeHI0 =
Pacumpen.

3aBo/iCK1e HaCTPOMKN
2,0c

,ELeMH(pI/IpOBaHI/IH KOHTpOHbHOI;I TOYKN

P [lepmeHHas BO3MYLL.

@ OnIMoHaIbHO, He0OX0IMM KO
AKTUBALN.
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Menro/Hacrp/Oonomanten. ¢pyuxumm/Kontpomnep 1 ... 2

dyukms Ompym Uudopmarms

B ciIyuae yIipaBieHums «TeKyLieit cpeoi» (HEIoCPeCTBEHHO B [IPOLIECCe) 3HAUEHME PACXOfia CKopee Bcero bymer
HeIIOCTOSIHHBIM. B HEKOTOPBIX CUTyalMsAX BO3MOXKHBI 3HAUMTEIIbHBIe Kojlebanys. [Ipy BHE3aTHOM YMeHbIIeHUN
3HAYEHMS PACXOfa B YCTAHOBJIEHHOM CHCTEME YITPaBIeHMs HAIlOJIOBMHY, JKeJIaTeJIbHO HATIOJIOBUHY COKPATUTh
[I031PyeMOe KOHTPOJUIEPOM KOJIMYECTBO. 1711 0becrieueHmst J03MpOBaHMs, [IPOIIOPLIMOHAIBHOTO PACXOAY, 3Ta
3a/iaya BO3JIaraeTcs He Ha I-KOMIIOHEHT KoHTposutepa. HaobopoT, faHHEIe 0 pacxofie (IIofyIexariem
M3MepEeHMI0) TIOAAKTCA Ha BEIXOZ KOHTPOJUIEpa B BUZIE TEPEMEHHOM BO3MYILEHWS Z U1 YMHOXKEHMS.

z

.
o= O
i,

w 1 +/—

LA P B B (% y
s | o/ & P

X

CTporo roBopsi, MPSIMOE YIIPABJIEHME BKITIOUAET PA30MKHYTYEO CUCTEMY YIIPABIIEHUS, T.K. €€ BIMSIHME HATIPSMYEO
He M3MepsieTcs. ITO 03HAYAET, UTO [10/1aua [I0TOKa OCYLIECTBIISAETCA UCKITFUNTEITBHO Brieper. Otcrona u
ompe[esieHne <IIPsIMOe YIIpaBJIeHue».

[Ipy aAAMTUBHOM IPSAMOM YIIPABJIEHUH, KOTOPOE TAKKe MOXKET UCIIONB30BaThCsA B pubope,
(cTaHmapT3oBaHHas) epeMeHHas Bo3MyieHus nobasssiercs K 0bpabaTeiBaeMo IIepeMeHHOM KOHTPOIIIepa.
9T0 I103BOJIAIET HACTPOUTB CBOETO POfia IEpeMeHHOe [03MpoBaHue Ha30B0M HarPy3KH.

CraHmapTM3aLys epeMeHHO BO3MYLIEHMS He0DX0AMMA KaK [T MyJIbTUIUTMKATUBHOTO, TAK U IS
aIIUTMBHOTO TIPAMOTO YTIPABJIeHMA 1 OCYIIECTBIIACTCA C UCTIONb30BaHMEM [TapaMeTpoB Zg (HyyeBas TouKa) 1 Z,
(MManasoH NpoOMOPLMOHANIBHOCTH): Zy = (2 - Zg)/Zp,.

Z, A
+100 %
0% p -
Zp
B ——
-100 %
IIpumep

Pacxomomep ¢ imarnasoHom namepenus ot 0 1o 200 m3/4.

Bes npamoro ynpasneHnsa KoHTposuiep byAeT ocyIecTBIATh fo3upoBaHue Ha yposHe 100%.

TpsiMoe yripaBrieHue HeobXOAMMO HACTPOUTh TaKUM 06pa3om, uTobbl pu 3HaueHum z = 200 m3/4 KoHTpoIIIep
no-TipexxHeMy obecrieunBart [o3upoBanyMe Ha ypore 100% (z, = 1).

B o1yuae nazieHus pacxofa A03MPOBKa AOJDKHA YMEHBIIATBCS, & [IPU PAacxofie MeHee 4 M>/4 0CTaHOBUThCS
MIOJTHOCTEIO (Z, = 0).

- Beibepure HyJIEBYIO TOUKY Zg = 4 M>/4 1 [j1alia30H IPOIOPLOHATIEHOCTH Z,=196 m3/u.

OyHKIMN Beibop Bribop MeXAy MyJIBTUIIIMKATHBHBIM U
® BBHIKI aIUTUBHEIM IIPSAMBIM YIIpaBIeHreM
= YMHOXWUTb
= [Tobas.
3aBoACKMe HAaCTPOMKN
BBIKIT
McTouH. TaHHBIX Br16op » OrmpefeneHye Bxo[a, UCIIOJIb3YeMOr0 B
= Hetr KauecTBe MCTOYHMKA JAaHHBIX M1
Bxompl ¢ maTuMKoB NepeMeHHOV BO3MYIIEHUA

.

= TOKOBBIE BXOZIBI

= CyrHassl IoyaeBou
LIMHBI

[IBOMUYHEBIE BXOIIBI
MaremaTtnyeckne
byHKIM

3aBoJICK1e HaCTPOMKNU
Her
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Memnro/Hacrp/Oononanten. ¢pyuxkuym/Kontpomnep 1 ... 2

OyHKIMs Ompym Hudopmanys
M3mep.3HaueHMe Br16op » [IpumeHsieTcs oy BeIbopa 3HAYEHMS
B 3aBucumocTy oT M3MepseMO¥i BeJIMUMHEL, KOTOpas LOJDKHA
rapameTpa MCIIOJIb30BAThCA B KAYECTBE ITepeMEeHHOM
McToYH.JaHHBIX BO3MYILEHNUSA
3aBO/ICKMEe HACTPOMKM MO>XHO MCII0JIB30BaTh Pa3NIMUHBIE 3HAYEHNSA
Her M3MepsieMBIX BeJIMUMH B 3aBUCMMOCTH OT

MCTOYHMKA TaHHBIX > 93

Zp [nana3oH HaCTPOVKM [anasoH NponopIMOHAIIBHOCTY -->

3aBUCHUT OT BbIbopa
Z0

M3MepAeMOro 3sHa4eHUsA HyHEBaH TotKa

P ITapameTpst

PID-konTpostep Liquiline peanmsoBaH 1o mociefoBaTeIbHOM CXeMe, T. €. UMeeT CIeflyrollye apaMeTph:
® COCTaBHOe BpeMsd AencTBua Ty;

® TIpOM3BOAHOE BpeMA AencTBuA Ty;

® [Marna3soH NpONOPLYOHAIBHOCTH X,

YpoBeHnb MeHI0 = PacummpeH.: Ha 3ToM ypoBHe HaCTPOMKYM MOXHO YCTaHOBUTD CJIEAYIOLME [TapaMeTphl:
® [I0CTOSIHHAs BpeMeHM T,;

® [I0CTOSIHHAs BpEMEHY 0
® [IMpVHA HEWTPaJIbHOM 30HHI Xy;
= [IMpVHA AYANa30Ha IUCTepe3nca HeNTPASIbHON 30HBI Xy
® IPOIOJDKMTENBHOCTD LMKIIAa KOHTPOJUIepa.
Tn 01 0,0 10 9999,0 ¢ CocTaBHOe BpeMsi [IeMCTBUA oripefienisieT 3 deKT
[-3HaueHUs

3aBo/iCK1e HaCTPOMKN
00c Ecm Tn > 0 npumenseTca aiefyromee: Yacer <
)

Twu<0,5 (Tn + Tv)

CocraBHOe BpeMsI [IeMCTBUSA IIpeficTaBiIsgeT coboit BpeMs, HeobxoAMMoe Ha peaKLMIo 10 CTyIIeH4aTo (QyHKLMKU
IUTA [OCTYDKEeHUs M3MeHeHus: 0bpabaTbiBaeMoyt IepeMeHHOI (B pe3yibTaTe NeicTByA ), MMeroIero BeJIM4YmHy,
paBHy0 P-3HaUeHMto.

e

0 t
- P

0 T, t

€ = OTKJIOHEeHME YIIpaBJIeHUA, e=W-X (praBJ’[HeMaH IepeMeHHan KOHTpOHbHOVI TO‘{KVI)

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

dyukms Ompym Uudopmarms
Twu 0t 0,1 109999 [TocTosiHHAsA BpeMeHM 0bpaTHOM CBA3M 1A
3aBOfICKME HACTDOVIKH ycTpaHeHust Bo36yKIeHns
200 ¢ UeM HDKe 3TO 3HAUYEHMe, TeM BEILIE 3a7iepXKKa
’ MHTErpaTopa. MI3MeHsATb 3T0 3HAUEHME CIIEAYET C
6OJIBIION OCTOPOXKHOCTBEO.
Yacer < Twu < 0,5 (Tn + Tv)
Tv 0t 0,1 m0999,9¢ [Tpon3BoLiHOE BpeMs NeiCTBUsA ONpesieriieT

3aBofCKMe HACTPOMKN
0,0c

acpdexr D-3Hauenus

HpOI/BBOLLHOE BpeMs ZLEIZCTBI/IF{ IIpenCcTaBIIsAeT cobort BpeM#d, 3a KOTOpoe HI/IHEIZHO-HapaCTaI-OU_(aH peaxkuua PD-
KOHTpOJUIEPA OOCTUTAET OIIPEAEJIEHHOT'O 3HAYE€HUSA 06pa6aTbIBaeMOIZ HEpeMEHHOﬁ paHbllle, UeM eClin 6BI 3TO

3HaueHue OBpUI0 TI0JTYYEHO TOJIBKO Ha OCHOBE €ro P-3nauenus.

Arnbga

0r0,0mo0 1,0

3aBOJICK1e HaCTPOMKNU
0,3

YrpasnseT GuIbTPOM ONOJIHUTENIBHOTO
nemncupoBanus D-koHTposiepa. [locTossHHasA
BpeMEeHM PacCUMTEIBAETCA CJIeAyIoLMM 06pa3oM:
aT,

Crabums.mpor.

Tun xoHTpoIulepa = PID

Bribop
s CYMMeTpUYHO
s ACMMMeTpUYH.

CuMMmeTpUIHO
Mcnionb3yeTcs TOJNBKO OAMH KO3 duLmeHT
yCuIIeHus, IpUMeHseMbli 171 06eyx CTOpOH

2-cTOpOH
3aBOICK1e HaCTPOMKNU Tiponecca.
CMMMeTp1UIHO AcmmeTpuyH.
[ KaXx[oii U3 ABYX CTOPOH Tpoliecca MOXXHO
YCTaHOBUTb OTZeNbHEIA K03 uLMeHT
YCUIIEHNA.
Xp JnanasoH HaCTPOVIKM U [InanasoH NpoNopIMOHAIEHOCTH, BEJIMUMHA,

Crabwms.mmpou. =

3aBOJICKMEe HAaCTPOMKA B
3aBUCMMOCTY OT

obpaTHas NpONOPLMOHATIBHOMY yCWIeHMIO K,
Kax TonbKo yTipaBisemas iepeMeHHas X

CuMMeTpUYIHO .
HUcTouH.maHHBIX OTKJIOHMTCS OT KOHTPOJIBHOM TOUKM W DoJlee uem
Ha 3HaYeHMe X,, 00pabaTeiBaemasi epeMeHHas y
nocturaet 100%
Xp Hiox [nana3soH HaCTPOVKM U xp AnA y < 0 (obpabatbiBaemas nepemenHas < 0)

Crabwms.mpory. =

3aBOJICKMe HAaCTPOMKM B
3aBUCHMMOCTY OT

AcMMmeTpUyH.
VcToYH.JaHHBIX
Xp Bepx X, Ay > 0 (obpabateiBaemas nepementas > 0)
Crabwms.mmpou,. =
AcMMMeTpUYH.
Xn [nana3oH HaCTPOVKK U [nana3oH JOIyCKa BOKPYT KOHTPOJIBHONM TOUYKM

3aBOJICKMEe HAaCTPOMKA B
3aBUCHMMOCTY OT
VcTouH.JaHHBIX

VCKITIIOUaeT MeJIKMe OTKIIOHEHUS BOKpPYT
KOHTPOJIBHOM TOYKM IIPY UCIIOJIb30BaHMM
IIBYHaIpaBJIeHHBIX LieTIelt yIIpaB/leHns
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OyHKIms Ompym Hudopmanys
XN Hus [nana3oH HaCTPOVIKM U X, 1A X < W (yripaBrsiemasi iepeMeHHasi <
3aBOJICKME HaCTPOMKM B KOHTDOJIbHAA TOUKa
Crabunmus.mpory. = A p P )
BUCHMMOCTH OT
AcuMMeTpUYH. 3aBMCIMOCTI O
NcTouH.maHHBIX
XN Beic. Xy AT X > W (yIIpaBrsiemMasi llepeMeHHas >

Crabwms.mmpou. =

KOHTPOJIbHaA TO‘{Ka)

AcMMeTpUYH.
XI'ucr 010,010 99,9 % lInpmHa ovana3oHa rucTepesyca HeMTpaIbHOU
3aBOACKYe HACTDOIKH 30HBI, CBSI3b C KOMITIOHEHTOM X,
0,0 %
vy thst

~

e= W-X

Xn

Ha rpacdwke mipefcrasieHa 3aBUCMMOCTb 0bpabaTbIBaeMo epeMEHHOM (Mpy «amMcToM» P-KOHTpOJUIEpe) OT
OTKJIOHEHWMS yIIpaBieHys e (KOHTPOJIbHAsA TOUKa MMHYC yIIpaB/isieMasi llepeMeHHasi). Masible OTKIIOHeHNs
yIpaBJeHus IPMBOAATCA K Hysto. OTKJIOHEeHMA yIIpaBlleHns > X, obpabaTeIBaroTcs «0bbI9HEIM 06pasom». C
TIOMOLBEO [IEPEMEHHO Xpyyst MOXHO 3a[jaTh TUCTEPE3NC, [I03BOJIAOLIMI OTCEKATh KorlebaHus Ha Kpasx.

Yacsr

0t 0,333 mo 100,000 ¢

3aBofCK1e HaCTPOMKMA
1,000 c

JKcnepTHas HaCTPOMKa

MeHATh BpeMs LMKIIa KOHTPOJIIepa MOXHO
TOJIBKO TIPY TIOJTHOM YBEPEHHOCTH B
NIPaBMJIBHOCTY [e/icTBu!

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

Makxkc ck-Tb u3M Y /¢

0Ot 0,00 oo 1,00

3aBofCKMEe HACTPOMKNA
0,40

OrpaHnyeHne M3MeHeHWs BBIXOIHOM
nepeMeHHON

3Hauenne 0,5 momyckaeT MakcuMasbHOe
M3MeHeHMe obpabaTeIBaeMoi TlepeMeHHOM B
50 % B TeyeHue OOHOV CEKYHIBI

» Vickitrou.noBeieHme

AKTMBHOCTB YVAep>XaHuA O3HavaeT, UTO
3Ha4yeHue I/I3MepHeMOI‘;I BEJIMYMHBI B JAHHBI
MOMEHT HeJeMCTBUTEJIbHO

Perynmpyemas nepem.

Be16op
= 3aMOpO3Ka
= OyKc. 3HaU.

3aBo/CK1e HACTPOMKN
3amMopo3Ka

Kax orpkeH BecTy cebst KOHTPOJUIep, ecim
3HaUYeHVE M3MepSAEMOY BeJIVUVHEI
HeIeMCTBUTENTBHO

3amoposka
DuxcmpyeTcsa TeKyllee 3SHaUeHME
obpabaTreiBaeMoi TepeMeHHOM.

Puxkc. 3sHaU.

3naueHne obpabaTpiBaeMoli IlepeMeHHOM
ycraHaBmmBaeTcs paBHbIM O (03MpoBaHMe HE
MIPOM3BOLMUTCA).

Cocr.

Be16op
= 3amMopo3Ka
= Cbpoc

3aBofCKMEe HACTPOMKMA
3aMopo3Ka

BHyTpeHHee COCTOsIHME KOHTPOJUIEpA

3amopo3ka
Bes nsmenenmi.

Cébpoc

ITo oxoHYaHMM yhep)Kanus pabora cucTeMel
yIIpaB/ieHMs HAUMHAETCSA CHAavaa, py 3TOM
TIOCIe 3aIyCKa BBIEPXKMBAETCA BpEMS,
HeobxoaMMoe Ha cTabunmsanmio paboTeL.

Brok.kak nckirouenue

Br16op
= Bce
= Het

3aBoJICKMe HaCTPOMKHU
Bcee

» Bribepure: NO/DKeH JIM peXMM yepXKaHuA
3aIycKaTh paHee BEIOPaHHYIO MOZEIb
NIOBE/IeHVs B HEIUITATHOM CUTyaLy WiIN
MUTHOPMPOBATh ee

Endress+Hauser
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» Breixonbl [Tepexon k MeHr0 Berxoppl > 76

p HasHaueHue KOHTpOIIIEPOB 0630p MUCIIOMIB3yeMBIX BXOZIOB M BBIXOZIOB

10.6.4 IIporpaMmbl OUMCTKM

A BHUMAHUE

IIpu BeIONTHEHMYM omepanyii KaMbpoBKY Wi 06CITY>KMBAaHUSI CUCTEMA OYUCTKM He

OTKITFOYaeTcs.

B03MO0>XXHO TpaBMMpPOBaHME U3-3a BO3LENCTBUA CpPedbl WIM YMCTALLErO CpefcTBa!

» Eoum cucTema 0UMCTKM aKTMBMPOBAaHA, OTKIIFOUMTE ee, IIpeXIe UeM U3BJIeKaTh JaTuMK
Y3 TEXHOJIOTUYECKOW Cpefibl.

» Ecum HeobxoOyMo IpoBepUTE (PYHKLIMIO OUMCTKM M [TI03TOMY CMCTeMa OUMCTKU He
OTKIFOUEHA, UCIIOJIb3yNTe 3aIUTHYI0 OLEXTY, OUKM M [TIepUaTKy MU IIPUMUTE IpyTUe
HaJyleXxalye Mepbl 6e30MacHoCTH.

Tunpel ouncTkn

Mo>xHO BBIOpaTh OMH M3 CJIELYIOLIMX TUIIOB!
s CTaHOapT.0UMCTKA

= [IpoMBIBKa

= [IpomeiBKa Plus

CocTosTHME OUMUCTKU: MHAMKaMA aKTUBHOCTU IIPOTPAMMBI OUMCTKMN. 3tHn OaHHbIe
MCIIOJIB3YIOTCA MCKITFOYMUTEJIBHO B I/IH(pOpMaLH/IOHHI:IX Oedax.

Bribop THIIA OUMCTKMU

1. Menro/Hacrp/Hononuuten. pyukuynn/Ouncrka: Beibepure mporpammy OUmMCTKH.
= Bo3MoxeH BbIOOp U3 4 pa3snIMUHBIX BUAOB OUMUCTKU, KOTOPBIE MOXKHO 110
OTENBbHOCTY IIPMCBanBaTh BXOaM.

2. Tun ounctku: [ KQXXIOM ITPOrpaMMBbl OUMCTKY OTIPeleNIsieTCs TUIT BBIITOJIHSAEMOMN
OUMCTKU.

CTaHHapTHaH OYMCTKa

CTaHAapTHAs OUMCTKA BKJTIOYAET B cebsI MPOIeIyPy OUMCTKY AAaTUMKA CKATEIM BO3OYXOM,
KOTOpasi BBITIOJTHSAETCS, HATIPUMeEp, IS UCTIOITHEHMS C MIOHOCEJIEKTUBHEIM AATUMKOM
CAS40D (monmxitroueHme 6JI0Ka OUMCTKY IS > 38CAS40D)

Menro/Hacrp/dononuuren. pyakumun/Ouncrka/Ounctka 1 ... 4/CTaHAapT.0UMCTKA

OyHKIMM (041117173 Uudopmarms

Bpems ounctku 5..600c [IpoIOIKMUTENIBHOCTD OUMCTKHI
[IpoZOIDKUTENTBHOCTD M MHTEPBAJI OYMCTKI

3aBofCKMe HACTPOMKHA
3aBMCAT OT [IPOLIeCca ¥ faTUMKa.

10¢c
> JTM 3HaUeHUA OIIpenenArTCa SMIMPUIECKN
WJIN OIIBITHBIM HyTeM.

» Ormpepnenenne IMKIa OUMCTKM~> B 112.
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Chemoclean

[Tpumep mcnonezoBaHUA MHXKeKTOpHOTro b6r1oKa CYR10 A9 0UMCTKY CTEKIAHHBIX JaTYMKOB
pH. ([Togxmrouenue CYR10 - 38)

Mewnro/Hacrp/Oononuuten. ¢pyuxkumm/Ouncrka/Ounctka 1 ... 4/TIpombiBKa

QyHKIMOHMpPOBaHNE

Ompym

Mudopmanmsa

Bpems ounctku

0..900c

3aBo/CKMe HACTPOMKMA
5c

HpO):LOJ'I)KI/ITeTIbHOCTb OUYMCTKA

Bp. 0o npoMeIB

Bp.mocrie npom.

0..900c

3aBoJICK1e HaCTPOMKHU
Oc

HpO,Z[OH)KMTeHbHOCTb OUMCTKM, BpEMEHHBIE
VIHTEPBaJIbI I1€pex M I0CJIe IIPOMBIBKA U
TNIepUOOMYHOCTD OUYMCTKM 3aBUCAT OT IIpoLiecca 1

AOaT4YMKa. JTM 3HAUEHUs OIIpeneArTCA
SMIIMPUYECKN MIIM OTIBITHBIM ITyTEM.

Chemoclean Plus

[Tpumep mcnonp3oBaums MHXKeKTOpHOTo br1oka CYR10 719 OumMCTKY CTEKIITHHBIX JATYMKOB
pH. (Mogxirouenne CYR10 - 38)

Menro/Hactp/Nononuuren. pyakmmm/Ounctka/Ounctka 1 ... 4/TlpombiBka Plus/Hacrp.ChemoCleanPlus

DyHKIN Omupyn NuHdopmanysa

Hacrporika maros o4mcr. Tabmumua, ncnonesyemas MoxxHo onpegermmTb A0 30 IporpaMMHBIX
U1 CO3[1aHMA BpEeMEeHHOM | 3TaloB, KOTOPBIe OyAyT BEINOIHATHCA
IIpOrpaMMbl TI0C/IefIOBATEIIbHO JIPYT 3a ApYyroM. [id KaXKgoro

jTarna BBeAUTE MPOOIDKUTENIBHOCTD [C] U
cocrostame (0="BBIK/L.", 1="BKIL.") K&XIOr0 peje
Wi BbIXoza. KommuecTBo 1 HaMMeHOBaHue
BBIXOJIOB MOXKHO OIIPEZeNIUTD HYDKE B 3TOM XK€
MEHIO.

CM. HVDKe TIpUMep IIPOrpaMMBL.

HaCTp.LLIaF.OTKa30yC. TabmmuHoe npencTaBeHne | » B aron Ta6HVILIe YKa3bIBArOTCA COCTOAHUSA, B
KOTOPpBbI€ OOJDKHEI IEPEBOOUTBCA perle MIn

BBIXOAbI ITPY BOSHMKHOBEHMN OIIMOKM.

[Ipenier. KOHTAKTBI 0..2 » Bribop KonmmuecTBa BXOLAMIMX MG POBBIX
CUTHaJIOB (HalpMMep, ¢ IepeKIrodaTernen
IIpe/ie/IbHBIX ITOJI0XKEHMI BBIABYDKHOM

apMaTypel).

[Ipepen.koHTakKTl ... 2 Be16op » JVcnomp3yetcs 171 ONpefieNieHMs UCTOYHMKA
= [IBOMYHBIE BXOABI CUTHaJIa [U1 K&XIOro MepeKIrodaresisa
= CyrHassl 1M poBoM TIpeIeJIbHOTO TI0JIOKEeHUS.

IIMHEL

Berxombt 0..4 » Ucrmomnp3ayercst [yist BEIOOpa KOIIMYECTBA TeX
BBIXOJIOB, KOTOPBIE JIOJDKHBI aKTMBMPOBATh
YIIpaBJIAIOLIME YCTPOMCTBA, HAIIPUMED,
KJIaIlaHbl MJIM HaCOCHL.

Beixog 1 ... 4 [Ipon3BOIBHEIA TEKCT Kaxxmomy BBIXOy MOXXHO MIPMCBOMTh
omnycaTesIbHOe MMsI, IIPMMepHI : "apMaTypa’,

"ouncturens 1", "ouncTurens 2" U T.4O.
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Ilpumep npoepammpl: pecynsipHAs OUUCMKA C UCNONb308dHUEeM 800bl U 08YX UUCMAWUX

cpedcms
[aTynK npefebHOro YpoBHA IIpopmomxur | ApmaTtypa Bopa Ouncturens | OuncTUTEND
eJIbHOCTh CPA87x 1 2
[c]
ES11 5 1 1 0 0
ES2 1 5 1 1 0 0
0 30 1 1 0 0
0 5 1 1 1 0
0 60 1 0 0 0
0 30 1 1 0 0
0 5 1 1 0 1
0 60 1 0 0 0
0 30 1 1 0 0
ES10 5 0 1 0 0
ES2 0 5 0 1 0 0
0 5 0 0 0 0

[THeBMaTMYecKas BBIABYDKHAsA apMatypa, Hanpumep CPA87x, IpuBoAUTCA B AENCTBUE
OKaTBIM BO3[IyXOM, ITI0JaBaeMbIM Yepes ABYXXOL0BOM KilanaH. B pe3yneTaTe apMaTypa
nepexonut bo B mostoxeHye "M3mepenye’ (HaTUMK MOTPYKeH B IIPOAYKT) WK
"ObcrmyxvBaHMe" (DaTUMK B IPOMBIBOYHOM KaMepe). [Tofjaua pa3mnyHbIX BeLIecTB (BOABI,
YNCTAIMX CPELCTB) OCYIECTBIISIETCS C TOMOIIBIO KJTAMIaHOB MY HACOCOB. BO3MOXXHEI 1Ba

coctostams: O (= "BBIKIL." WK "3aKpeITo") U 1 (= "BKIL." T "OTKpPBITO").

ﬂ AnmnapaTHoe obecrieuerne, He0bX0IMMOEe IS UCIIOTb30BaHuA omimy "Chemoclean
Plus', TaKoe KaK peryimpyromnye KianaHbl, Hacockl, 060pymoBanme s ofaun
CKATOTo BO3MyXa, 0bopymoBaHme A TOJAuM TIPONYKTa M T.I., OJDKHO OBITh
TIPEIOCTABIEHO 3aKa3UMKOM.
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Onpeneneﬂne 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.

Lkt ounctkm = HepienbHbIN
IU1aH

Bpewms exxefH. cob. 00:00 ... 23:59
Lk ouncTku = HeemeHbI1 (U4:MM)
WiaH
Pab. nan Br16op

In. ... Be.

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.

Opyrye HACTPOMKM U pYUHAS OYMCTKA

Memnro/Hacrp/OononauTten. dyuxkuym/Ouncrka/Ounctka 1 ... 4

DyHKIM Ompym Hudopmarnys
Crapr.curHan Br16op IMoMMMO IMKITMUECKOM OUMCTKY MOXKHO
= Her JMCIIOJIb30BATh BXOLHOM CUTHAJT JUIA 3aITyCcKa

= CurHase! [udpoBo
IIVHBI

= CurHassl IMQpPOBBIX
MJIV aHaJIOTOBBIX BXOI0B

3aBofCK1e HACTPOMKMA
Her

OUVICTKM I10 COOBITMSM.

» B 3TOoM MeHr0 BI:I6I/IpaeTCH CHUT'HaJI 3al1yCKa
AJIs1 JaHHOTO ITpouecca OUMCTKNU.

[lepronmueckye 1 HefieIbHbIE TIPOrPaMMBbI
BBITIOJIHAIOTCS B OOBIYHOM MOPSTKE, T. €.
BO3MOXXHO BO3HMKHOBEHME KOH(IIMKTOB.
[IpMopHTET OTHAETCS TOV IPOrPaMMe OUMCTKH,
KOTOpas OBUIa 3alylieHa paHee.

brok Br16op » Jcronb3yeTca AiA aKTUBaLMK/ HeaKTUBaLmn
® BBHIKIT peXxuMa yaep)kaHus Ha BpeMs Iipoliecca
= BKI OUVICTKM. JTO yAEep>KaHMe OKa3bIBAET
. BIIMSIHME Ha Te BBIXOJIBI, KOTOPBIM ObUT
3aBoficKMe HACTPOMKM AL, p
Ha3HauyeH II UMCTKMA.
BT a3sHayeH IIPOLIeCC OUmnC
[> 3amyck Bpy4YHyO [evicTBue 3aInycK OTLeNIbHOIO IIpoLiecca OUUCTKA C
BbIOpaHHBIMM ITapaMeTpamMy. Ecmv BKITFOYeHa
LIMKJIMYecKasi OUMCTKa, TO B OIIpele/IeHHEIe
I1epMOoJbl BpeMEHM 3allyCTUTb OUMCTKY BPYUHYIO
HEBO3MOXXHO.
[> Cron mu OcT.0TKa30yCT. IericTBMe 3aBeplIeHMe TIPOLecca OYMCTKY (10 OKOHYAHMMU

LMKJIa MY BDYUYHYIO)

» Brixombl

[Tepexom kK MeHro Beixogel > B 76

P 0630p mporpamm OUMCTKM

0630p NpoLeCCOB OUMCTKM

Endress+Hauser
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10.6.5 MaTtemaTnyeckme QyHKIMU

[Tommmo «peaJIbHbIX» 3HaYeHUM IIpo1ecca, MOoCTyIIariMX OT IIOJKITFOYEeHHBIX q)VBVILIECKVIX
AAaTUYMKOB MJIM aHaJIOI'OBBIX BXOIOB, MOXXHO MCIIOJIb30BATh MaTeMaTHUYeCKHNE q.')YHKU,I/II/I OJid
BBIYMCIIEHUA 0O 8 «BUPTYaJIbHbIX» 3HaUeHUN rmponecca.

«BupTyanpHBIe» 3HaUEHM IIpollecca MOTYT UCIIONIb30BAThCA CJIEAYIOIMMM CIIocobaMu:
® BBIBOJ] Yepe3 TOKOBBIM BEIXO, W IIOJIEBYIO IINMHY;

® B KauecTBe yIpaB/IsieMbIX lepeMeHHBIX;

® Ha3HauyeHMe NaTUMKY IIpeZleJIbHOIO 3HaueHUsA B KaueCTBe M3MepseMBIX BelIMUMH;

® B KauecTBe M3MepseMbIX BeJIMUMH I 3aIlyCcKa OUMCTKY;

» oTobpaXKeHye B I10JIb30BaTENIbCKMX MEHI0 M3MEPEHNA.

Pa3HocTh

/3MepeHHOe 3HaUeHMe, IIOCTyIalollee OT OIHOIO AAaTUMKa, MOXKHO BBIYECTD U3
M3MepEeHHOTr0 3HaUeHMs OT ApYyroro AaTuMKa M UCII0NIb30BaTh Pe3ynbTaT, HallpuMep , 1A
OTC/IEXKMBaHMA HEKOPPEKTHBIX M3MepeHMIA.

[1s1 pacyeTa pasHOCTM HeO0bXOMMMO MCII0JIb30BaTh 1BA M3MEPEHHBIX 3HaUeHWUs C OJTHOM U
TOM XKe eIVHULIEN M3MEPEHNS.

Memnro/Hacrp/Oonomanten. ¢pyuxkumm/Maremarndeckue pyHkiym/MF1 go 8/Pexxum = Pasanna

DyHKImS BapuaHTEI Uudopmarms

Beruncienne Beibop AxXTVBanmMsA/meaktyBauysa PyHKLIVN
= BBIKII
= BKJI

3aBoACKME HACTPOMKHA

BBIKIT
Y1 Habop npennaraemsix BribepuTe DaTumMKy ¥ M3MepsieMEIe ITepeMeHHBIE,
BapMaHTOB 3aBUCKUT OT KOTOpBbIe IOJDKHBI (DYHKIMOHMPOBATh Kak

Usmep.3nadenye TMOZKITIOYEHHBIX IATUMKOB | yMeHblaeMele (Y1) wiv Beramraemele (Y2).

Y2

M3mep.3HaueHne

PasHnia sHauenmin ToneKo AJia YTeHUA 9To 3HaUEHME MOXXHO IIPOCMOTPETh Ha
10J1b30BaTEIbCKOM 3KpaHe M3MePeHNUs WK
I0JIy4aTh Yepe3 TOKOBBI BEIXOZ,

P HasHaueHne maTem. 0630p HacTpamBaeMBIX (YHKLMI
pyHKIMI

M36BITOUYHOCTD

3Ta (PyHKUMS UCIIONB3YETCS AJIs1 MOHUTOPMHTA [IBYX WIM TPEX OIHOBPEMEHHO paboTarommx
IATYMKOB, PEANTU3YIOLIMX M3MepeHHe ¢ M3OBITOYHOCTEIO. BEIUMCIIAETCS yepeqHEHHOe
3HaYeHMe (KaK cpefiHee apuMeTUUecKoe MeXIy AByMs Hanboree 6rm3Kumu

113



Ynupasnenue

Liquiline CM442R/CM444R/CM448R

114

M3MepEHHBIMMN 3Ha‘«IEHI/IF{MI/I), I10CJI€ Yero OHO IIoOaeTCA Ha BbIXOJl KaK 3Ha4YeHMe
M3MEepEHMA C U3b6BITOUHOCTBIO.

Menro/Hactp/dononuuten. pyaxkuymn/Marematnyeckue pyaxkumun/MF1 go 8/Pexxum = U36bITOYH.

®ynxumus

BapuaHTEBI

Hudopmanmsa

Brruncrenne

Be16op
® BEIKIT
= BKII

3aBoJICK1e HaCTPOMKH
BBIKJI

AxTVBauMsA/OeaKTMBaLMA QYHKLIMN

Y1l

VM3mep.3HaueHne

Y2

VM3mep.3HaueHne

Y3 (ormms)

VM3mep.3HaueHne

Habop npepnaraembix
BapyaHTOB 3aBUCUT OT
MIOAK/ITI0YEHHBIX JATUMKOB

Mo>xHO BbIOpaTh MaKCMMyM 3 pas3IMUHBIX TUIIA
IIaTUMKOB, HO BBINAIOLIMX 3HAYEHME OLHOM ¥ TOM
)Ke M3MepsAeMOoN BeJIMUMHEL

IlpuMep M3MepeHMs TeMIIEPATYPHI C
U36BITOYHOCTBIO

Wmeetcs matumk pH 1 gaTumK Kuciopopa,
MOAKIIOUEHHBIe K BxofaM 1 1 2. Beibepute
naTtumk pH B KauectBe Y1, a JaTuMK Kuciiopoza B
KauecTBe Y2. M3mep.3HayeHue: BebepuTe
TemnepaTtypa B KaXI0OM CIyJae.

KoHTponb OTKII0HeHNsA

Br16op
= BEIKIT
= BKII

3aBoJICK1e HaCTPOMKHU
BBIKJI

[Ipernen oTKIOH-A

3aBUCUT OT BEIOpAHHOIO
M3MEepeHHOT0 3HaUeHNA

M36BITOYHOCTD MOXKHO OTCIIEXXMBATh. YKaXKUTE
abcoIroTHOE NpefieNIbHOe 3HaueHue, KOTopoe He
IIOJDKHO IIPEBBIIATHCA.

30BITOYH.

TornbKo Oj1s1 UTeHUs

9T0 3HaYEHME MOXXHO IIPOCMOTPETD Ha
T0JIb30BATEJIBCKOM KpaHe M3MepeHUs WIn
I0JIyYaTh Yepe3 TOKOBEI BBIXOZ,.

p Hasnauenue marem.
pyHKLM

0630p HacTpanBaeMbIX (QYHKLIMHA

3unauenue rH

[ns pacueta 3HaueHuA rH gomxeH 6vTh nopgxmoueH gaTumnk pH 1 matumk OBII. Tun
UCIIOJIB3yeMOoro faTumKa pH He MMeeT 3HaUeHUA — 3TO MOXKET OBITh CTEKIIAHHBIN JaTUMK

pH, patumk ISFET win pH-3nekrpop gatumka ISE.

BmecTo maTeMaTMuecKMx (OyHKLIMI MOXKHO TaKXKe MTOAKITFOUNTD KOMOMHMPOBaHHBIN

matumk pH/OBIL

> HpOCTO YCTaHOBMUTE B Ka4eCTBe OCHOBHOTI'O M3MEPEHHOI'0 3HAYEeHNA II0Ka3aTeJIb rH

(Hactp/).
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Menro/Hactp/Oonomanten. ¢pyuxkumm/Maremarndeckne dyakiym/MF1 go 8/Pexxum = rH pacyer

dyukms BapuaHTEI Uudopmarms

Brerumcnenne Br16op AKTHBaIMA/feakTUBanmsa QYHKIUU
® BBIKII
= BKIJI

3aBoACKMe HaCTPOMKK

BBIKIT
pH ncr. [TonKTroUeHHBIN JaTUMK YKaxxuTe BXOpA Iy daTdMKa pH u Bxon ans
pH nartumka OBII. 3anpoc M3smepeHHOro 3HaYeHNU

He UCII0JIb3YETCH, IIOCKOJIbKY BbI6paTb MOXHO

OBII ucrou. Tonbko pH iy OBIT MB.

[TomKTroUeHHBIN JaTUMK
OBII

rH (pacgetH.) TonbKo As1s YyTeHus 9TO 3HaUeHMe MOXKHO IIPOCMOTpeTh Ha
T10JIb30BATEJILCKOM 3KpaHe M3MepeHus Win

T1071y4YaTh yepes TOKOBBIV BBIXOM.

» HasnaueHue matem.
pyHKIMIM

0630p HacTpamMBaeMBIX (YHKLIVI

IIpoBogMMOCTE NIpH fera3anum

YITIeKUIIBIN a3, CoqepXXalluminca B BO3AYXe, MOXKET BIMATb Ha IPOBOAMMOCTD CPELIbL.
[IpoBOAMMOCTB IIpY flerasaliMy — 3TO IIPOBOAUMOCTE CpPeABl 38 BEIYETOM IIPOBOAMMOCTY,
06yCIJI0BNIEHHOM HaJIMUMEM YTTIEKMCIIOTO rasa.

[TpeuMy1IecTBa UCIOIB30BAHMS TPOBOAMMOCTY IIPU Iera3almy Ha IpUMepe

3JIEKTPOCTAHIIMU:

= [IPOBOAVMOCTB, 00YCIIOBIIEHHAS TPOAYKTaMM KOPPO3UM WM 3arps3HEHMEM MTUTAFOLei
BOZIBI, OIPEIENIAETCS Cpasy Mpy 3aImycke TypbuH. CucteMa aBTOMaTUYeCKy 0TbpackBaeT
BBICOKME HayaJIbHEIE 3HAYEHUS [TPOBOIMMOCTH, BEI3BaHHEIE TIPOHMKHOBEHMEM BO3LYXa;

Endress+Hauser

® eCJIM YTTIEKUCIIBIN Ta3 CUMTAETCS He KOPPO3MOHHBIM, TO paboumyi map MOXHO byzmet
MOZaTh Ha TypOMHY MPU 3aIyCKe 3HAYUTENIBHO PaHBIIE;

= ey B TIpoliecce paboTEl 3HAYEHME TPOBOOMMOCTY BO3PACTET, TO MOXKHO OYIET cpasy
0OHAPY>KUTH MPOHMKHOBEHME OXJIAXKIAOLIEr0 BEIECTBA MM BO3/yXa ITyTeM pacueTa
MIPOBOIOMMOCTH TIpU JIeTa3aLivi.

Menro/Hactp/Jonomanten. ¢pyuxkumm/Maremarndeckue pyHkiym/MF1 go 8/Pexum =

[eras.npoBoAMMOCTb

Oyuxms BapuaHTEI Mudopmanma

Berunciienue Br16op AxTVBauMsA/neaKTUBalLMA QPYHKLIMN
= BBIKIT
= BKII

3aBoJICKMe HaCTPOMKNU
BBIKII

KatmnoHHast IIpOBOO-Tb

[TomKITFOUEeHHBI TaTUMK
IIPOBOLVIMOCTH

[eras.nmpoBoauMOCTb

[ToAKITFOUEHHBIN TaTUMK
[IPOBOAMMOCTH

[TapameTp KaTnoHHast npoBox-Th
IIpeACTaB/IsAeT JaTUMK 10 HalPaBJIEHNIO II0TOKA
TI0CTIe KATMOHHOTO 0OOMeHHMKa, 1 110
HaIpaBJIeHMIO TI0TOKA [I0 «[Iera3MpyIoLIero
Mozyns», [leras.nmpoBOAMMOCTD IIPEJCTaBIIAET
JlaTuMK Ha BBIXOJIe U3 JlerasmpyIoLlero MoAyIIs.
3armpoc 3HaUeHMS U3MepPSIeMOV BeIMUMHEI He
JMCIIOJIB3YETCA, IIOCKOJIBKY BEIOpATh MOXHO
TOJIBKO TIPOBOAMMOCTb.

KoHueHTpanmsa CO2

TornbKo OJId YTeHUA

9TO 3HaUeHMe MOXKHO IIPOCMOTPeTh Ha
T10JIb30BATEJILCKOM 3KpaHe M3MepeHus Win
TI0JTy4aTh Yepes TOKOBBIA BBIXOZ,.

P HasHauenwue matem.
pyHKIMI

0b630p HacTpaMBaeMbIX OYHKIMI
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JBoiiHas1 IPOBOAVIMOCTD

MOXXHO BBIUMTATH OOHO 3Ha4Y€HMe IPOBOAMMOCTHU 13 ADYTOI'0 M UCIIOJIb30BATh
HOle“IEHHblﬁ pe3yJibTaT IIpU pa60Te C VIOHOOGMEHHI/IKOM, HaIlpyMep g OLIEHKM €ro

3¢pHeKTMBHOCTH.

Mewnro/Hacrp/Oononauten. ¢pyuxkumm/Maremarnyeckue pyHkuymn/MF1 mo 8/Pexum = [1B.

/3mep.3HaueHue

Brixon

/3mep.3HaueHue

TIPOBOAIMMOCTb
DyHKIMS BapuaHTBI Uudopmanys
Brruncienne Beibop AxTVBauyMA/fgeaKTMBalUMA QYHKLIMN
® BBIKJI
= BKJI
3aBo/CKMEe HACTPOMKNA
BBIKJI
Bxop Habop npemaraeMbix BrlbepwuTe maTumKy, KOTOPEIE JOIDKHEL

BapMaHTOB 3aBMUCUT OT
TIOOKJIIFOYEHHBIX JaTYMKOB

(DYHKLMOHMPOBATh KaK yMeHbluaeMele (Bxog,
HaIpMMep AaTUMK 110 HAMPaBJIeHHUEO [T0TOKA [10
MOHHOI0 0OMEHHMKA) WM BElUMTaeMele (Boerxop,
HATpMMep AaTuuK I10 HaIlPaBJIeHMEO TIOTOKA
[I0CJIe MOHHOTO 0OMEHHMKA).

®dopmar.ocH.3HaYEeHNA

Br16op
= Auto
n #

n ##

PR 2"

o HEH

3aBofCK1e HACTPOMKM
Auto

Wcronb3yeTcs AjiA olpefeNieHns Yncia
TIeCATUYHBIX 3HAKOB.

En. nsm.mpos.

Br16op
= Auto
= uS/cm
= mS/cm
S/cm
pS/m
= mS/m
= S/m

3aBofCKMe HACTPOMKA
Auto

[IB. IpOBOAMMOCTD

TornpKo [y1s1 UTeHUs

9T0 3HAYEHME MOXKHO IIPOCMOTPETD Ha
II071b30BaTEIbCKOM KpaHe M3MepeHNsI WIn
T0JTyYaTh Yepe3 TOKOBBIN BBIXOZ,.

» Hasuauenue marem.
pyHKIMM

0630p HacTpamMBaeMBbIX (QYHKLIMHI

PacueTHoe 3Hauenue pH

B OoripenesIeHHBbIX YCUJIOBUAX 3HAYEHME pH MOXET BBIYMUIATBECA Ha OCHOBE M3MEPEHHDBIX
3HAYEeHUH, TMOCTYyIIaroIIMX OT ABYX NAaTYMKOB IIPOBOOAVMMOCTN. 3TOT Cr10c0b MOXXHO
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IIPMMEHATD Ha 3JIEKTPOCTAHLMAX, ITapOreHepaTOpax M yCTaHOBKAX KOTJIOBOM IMUTATETBHOMN

BOJIBI.

M3 IPpOBOAVMOCTA

Mesnro/Hacrp/Hononuuren. pyaxkumnn/Marematnyeckue ¢pyakummn/MF1 no 8/Pexxum = Beruncinenue pH

V3mep.3HaueHue

Breixon

V3mep.3HaueHue

BapMaHTOB 3aBUCUT OT
TIOOKJIIFOYEHHBIX NaTYMKOB

Oyuximsa BapuaHTbI Uudopmarms
Breruncnenue Beibop AKTyBalMs/feakTuBalumsa QYHKIMU
® BBIKII
= BKJI
3aBofCKMe HaCTPOMKK
BBIKJT
Merton Beibop Pacuer ocyiiecTBnsieTca Ha OCHOBE DYKOBOACTBA
= NaOH VGB-R-450L TexHMUeCKO accolmalmm
= NH3 0I1epaTOpPOB CMIIOBBIX YCTAHOBOK DOJIBIION
= LiOH moutHoct# (Verband der Groftkesselbetreiber,
3aBoACKMe HAaCTPOMKKU (VGB)).
NaOH NaOH
pH=11 +log {(x, - 1/3 k,)/273}
NH3
pH=11 +log {(x, - 1/3 Ky)/243}
LiOH
pH=11 +log {(x, - 1/3 k,)/228}
K, ... BXop ... mpsiMasi MpoBOIMMOCTE
Kp, ... BBIXOJ ... KMCJIOTHASA TIPOBOAMMOCTD
Bxon Habop npennaraemsix Bxopn

JJaTuMK, pacronoXeHHBI 10 KATMOHHOTO
obMeHHMKa, «[IpsAMas IIPOBOAMMOCTE»

Bexon

[aTumK, pacronoXeHHbI 10CJIe KATMOHHOTO
0bMeHHMKa, «yHierbHasi IPOBOAMMOCTE>

BribpaHHOE M3MepEeHHOE 3HAYEHME YCTapeso,
IOCKOJIBKY B IAHHOM CJTy4ae BCerga
mcronp3yercs [[poBoaMMOCTS.

Brruncienne pH

TonbKo Oya yTeHust

9To 3HaUeHye MOXXHO ITPOCMOTPETh Ha
I10J1630BaTEIbCKOM SKpaHe M3MepeHNs WA
I0JTy4YaTh Yepe3 TOKOBBIN BBIXOI.

p HasnaueHme mMateMm.
byHKI

0b630p HacTparBaeMbIX (DYHKIMI

Pecypc kaToHHOro 06MeHHMKA (OMLMOHAIBEHO, HE0OXOAMM KOZ aKTMBALH)

KaTtnoHHBIe 0OMEHHUKHA MCIIOJIB3YHOTCA IJIA MOHUTODPMHTA BO):[HHOI’O/HapOBOI’O IMKJIa Ha
HeOpraHM4YeCKMe 3arpA3HeHnA. KaTtnoHHBIe 0OMEHHUKHA YCTPAHAKT Ppa3pyIIUTEIIbHOE

BIIMAHME TTOOMEJIaYMBAOIMX dT€HTOB, TAKUX KaK IT'MAPOOKMCh aMMOHMA WIN
KayCTHM4YeCKad coa, ,E[O6aBHHEMbIX B KOTJIOBYIO IIMTATEJIBHYIO BOAY.

Cpoxk cmy»bbl KATMOHHBIX 0OMEHHMKOB 3aBUCUT OT CJIEAYIOIMX PaKTOPOB:

® TUIT TIOMIIEIaUMBAIOIIETO areHTa,;
® KOHIIEHTpPaLWs MOAIeJIAYMBAIOIIET0 areHTa;
® KOJIMYECTBO 3arps3HEHMs B Cpefe;
® MOIIHOCTb KATMOHHOT'O 0OMeHHMKA (3(D(EKTUBHOCTE CMOJTEI)

[ns1 obecrieuenmst becriepebortHOM pabOTHI 37IEKTPOCTAHIMI BaXXHO IIOCTOSTHHO CIIEAUTD 3a
Harpy3Koy MOHOOOMeHHOM KOJIOHKH. [Ipy JOCTVYDKEHMM OCTAaTOYHOM eMKOCTH, 3afJaHHOM
IoJIb30BaTesIeM, IpeobpasoBaTesib BEIBOAUT AMArHOCTUUYECKOe CO0DIeHNe, UTO [T03BOJIAET

CBOEBPEMEHHO 3aMEHUTb WM PEreHEPUPOBATh MOHOODMEHHYIO KOIIOHKY.
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PacuyeT ocTaTOUYHOM EMKOCTM 3aBUCUT OT CJIeOyroIMX IapaMeTpPOB:

® pacxom;
0bbeM 0OMEHHMKA;

COJIEHOCTB BOABI HA BXOoZe 0OMEeHHMKA;
obmias obbeMHass eMKOCTb CMOJIBI;
cTereHb 3(p(PeKTMBHOCTM OOMEeHHMKA.

Menro/Hacrp/Oononuauten. pyaxkumnn/Marematnueckne ¢pyHkummu/MF1 no 8/Pexxum = Pecypc

KaTMOHHOr0 0bOMeHHMKa

OyHKIMS

BapuaHTEI

Nudopmanys

[Tpos. IEX BBIXOA,

[Tpos. IEX Bxop

Pacxop

OCT.BMECTMMOCTD

Oct. Bpemsa paboTbI

Bpems o %0B b

Tonbko I YTeHUA

p Hacrpoiika

Brruncrenme

Br16op
® BEIKII
= BKII

3aBofCK1e HaCTPOMKMU
BBIKIT

AKTMBaIMsA/geakTBanysa (YHKINU

Enmuniia obbema

Br16op

=]

= gal

3aBoJICK1e HaCTPOMKN
1

ObbeMm 0bMeHHMKA

0t 0,0 g0 99999

3aBofCKMe HACTPOMKNA
0,0

ObbeM KaTMOHHOTO 0bMeHHMKa
Enyania 3aBUCHT OT onuymy, BEIOpaHHOM B
yarmmm Enuanma obrema

TVC cmora

0t 0,0 50 99999 eq/1 wm
eq/gal

3aBo/CK1e HaCTPOMKNA
0,0 eq/1

TVC = mougHocTb 0b11ero obrema
Enmunna Kak sKBuBanieHT Enuunna obbema

3 hEeKTMBHOCTb CMOJIBI

Ot 1,0 go 100,0 %

3aBofCK1e HACTPOMKMU
100,0 %

[ns nonyuenms uH@opmamy ob
3(pHEKTMBHOCTY CMOJIBI CM. IAHHEIE,
IpefiocTaBlIeHHbIe M3TOTOBUTENIEM
JCIIOJIb3y€eMO CMOJIEL

YcTaHOBUTB OCTAaT.BMECTMMOCTb

Be16op
= Jla
= Het

3aBoJICK1e HaCTPOMKHU
Her

OCT.BMeCTMMOCTD

YcTraHOBUTH
0CTaT.BMEeCTMMOCTB = [la

0t 0,0 go 100,0 %

3aBofCKMe HACTPOMKNA
0,0 %

[lepen HaYasIOM MOHUTOPVHTA YKaXKNUTE
OCTaTOUHYH0 eMKOCTBb CMOJIBI B OOMEHHMKE.

ITo 3TOMY 3HAYEHWIO YUUTEIBAOTCA AOITYCKM IIPU
MOBTOPHOM MCIIOJIb30BaHMM CMOJIBL.

Ecny 3HaueHMe He BBeZIeHO BPYUHYIO, B
KayecTBe HaYaJIbHOTO 3HAYEeHUs I pacyeTa
TeKyIel octaToyHoy eMkocTy bepetcest 100 %.

I[Ipen.ycTaBKa

Ot 1,0 go 100,0 %

3aBoJICK1e HaCTPOMKH
20,0 %

YKaXXuTe 0CTaTOUHYIO eMKOCTB, IIpY KOTOPOM
npeobpasoBaTeslb [JOJDKEH BEIBOAUTD
IIMarHoCTMYecKoe coobleHne.
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Menro/Hacrp/Jonomanten. ¢pyuxkumm/Maremarnyeckue pyakiym/MF1 go 8/Pexxum = Pecypc
KaTMOHHOro 0bMeHHMKa

Oyuxims BapuaHTEI Mudopmanma
[Tpos. IEX BxOf| [MogKTrOYeHHBIN MaTUNK BribepyuTe faTUmMK IpOBOAMMOCTH,
IIPOBOIVIMOCTH PaCIIONIOXKEeHHEBIM 10 BXOfa KOJIOHKM 0OMeHHMKa.
I1pos. IEX BBIXOL, [TonKMroUeHHBIN JaTUMK BribepyuTe DaTUmMK IIPOBOIAVMOCTH,
TIPOBOIVIMOCTH PAaCIIOJIOXKEHHEIM TT0CTIe BBIXOZ]A KOJIOHKYU
0bMEeHHMKa.
Makc.yon. Ha [EX BeIxoze 01 0,0 1o 99999 MKCM/cM | YKaXKuTe B 3TOM ITapaMeTpe MaKCcUMalbHoe

3HaueHMe INpoBOAMMOCTM KUCIIOThI, AOITyCTMMOE
Ha BbIXO[1e KaTMOHHOI'O obMeHHMKa.

le/l TIIpeBbIIIEHNM 3TOT'0 3HAYEHHUA
npe06pa30BaTenb BBIBOOUT OMArHOCTUYECKOE

3aBofCKME HACTPOMKA
0,0 mxCm/cm

coobrrenue.
Tun pacxopa Br16op Ucx.3HaueHne
= JIcx.3HaueHue /3MepeHHOe 3HAYEHMe PacxofoMepa IofAaeTcs
= QuKc.3HaAUEHME Ha MOJKJTFOYEHHBI TOKOBBINM BXOT, WJIN

o BOVYHBIN BXOZ.
3aBofCKMe HaCTPOMKK A A

Mcx.3HaueHne dukc.3HaueHNe
Py4Ho BBOJ| (PMKCMPOBAHHOTO 3HAYEHNSA
pacxopa
Pacxop Br16op YKaXKuTe MOOKITFOUEHHBIN U
= Her CKOH(UIYpUPOBAHHBIA BXOJ, Ha KOTOPBIA
= TOKOBBIE BXOJIBI TIofjaeTcs U3MepeHHoe 3HaueHMe pacxoioMepa
= [IBOMYHBIE BXOJIBI (Menro/Hactp/Bxoppi).
3aBofCKMEe HACTPOMKHA
Her
Ouxc.3HaUEHNE CBObOOMIHBIN TEKCT Ykaxkure (PMKCMpOBaHHOE 3HaUEHME pacxopa,
CYMTAHHOe, HAIIPMMeD, C BHEILIHET0
Tun pacxopa = ’ PUMED,
X0Z|oMepa.
®ukc.3HaUYeHNE pacxoziomepa
MuH.pacxon 0Ot 0,0 m0 99999 n/u
Maxc.pacxog 3aBo/iCKMe HaCTPOMKM
0,0 n/u
D HasHaueHwue matem. 0b630p HacTpaMBaeMBIX (DYHKIMI
pyHKIMI
1) «%0B» - mepeMeHHas1, 3HaYeHMe KOTOPOV 3aBUCHT OT KoHpuryparym. Otobpaxaercs

CKOH(MIypUpOBaHHOe 3HaueHye, Hanpumep, 20 %.

dopmyna (onumoHaNsEHO, HEOHXOAMM KO aKTMBALHN)

C momourpro pemakTopa opMyJT MOXXKHO peasiM30BaTh pacueT HOBOI'O 3HAUEHWMS Ha OCHOBE
HECKOJTBKMX M3MEPEHHEIX 3HaueHWi (He boree Tpex). [Is 3TUX 11es1el JOCTYIIEH IMPOKUIA
BEIDOD MaTEMATUUECKUX M JIOTUYECKMX (6YIIEBBIX) OIleparyii.

ﬂ [TporpammHoe obecreyenre Liquiline BKTI0oUaeT B cebst MOIIHBI MEXaHM3M
MaTeMaTHUeCKMX PACUETOB U PEaKToOp OpMyIT. Pe3ysbTaT 3aBUCUT OT TIPABMITBHOCTH
(hOpMYIIEL, TO3TOMY CTIEyeT 3a/1aBaTh €€ CO BCeH TIIATEIBHOCTRIO.

CymBoONI Ynpasnenue Tymn onepanpoB | Tum pesynbrara | [Ipumep
+ Crnoxenue Uncro Uncro A+2

- Beruntanue Uncro Uucro 100-B

* TlepeMHOXeHME Uncrio Uncro A*C
Bribepure / | [lenenne Uncno Uncio B/100

" Bo3BepneHne B cTeneHb Uncrio Uncrto A"S5

2 BosBefieHue B KBapat Uucro Uncro A?

3 Bossenenmue B Kyb Uncrio Uncro B3
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CumBon Ynpasnenue Tun onepanpoB | Tum pesynerara | [Ipumep

SIN Cunyc Uncro Uncro SIN(A)

COoS Kocunyc Uncro Uncio COS(B)

EXP JKCIIOHeHLManbHasA PyHKIMA eX Uucro Uncmno EXP(A)

LN HaTypasnbHslit torapupm Uncrto Uncro LN(B)

LOG JecaTnynbni morapupm Uncro Uncmno LOG(A)

MAX BeI60p MaKCHMMaIIBHOTO 3HAYEHUS M3 [IBYX Uncro Uncio MAX(A,B)

MIN Br160p MMHMMAaNIBHOTO 3HAYEHUS U3 ABYX Uucro Uncmno MIN(20,B)

MOD [enmeHye ¢ OCTaTKOM Uncro Uncio MOD (10,3)

ABS ABCoNTHOE 3HAaYeHMe Uncrto Uncio ABS(C)

NUM [IpeobpaszoBanmue «byneBo 3HaUEHME > Byneso Uncro NUM(A)
MaTeMaTU4eCKoe 3HaYeHue»

= PaBnO Byneso Byneso A=B

<> He paBHO Byneso Byneso A<>B

> Bonbie Uncio Byneso B>5,6

< Mesep1ie Uncrno Byneso A<C

OR [V3BrOHKIMA Byneso Byneso BORC

AND KonbroHKIMA Byneso Byneso A AND B

XOR Vcximrovaromas AM3bIOHKINA Byneso Byneso BXORC

NOT Otpunianne Byneso Byneso NOT A

Menro/Hactp/ononuuren. ¢pyHkmmm/MaTtemarnaeckue dhyHxym/MF1 o 8/Pexxum = ®opmyna

Oynxys BapuaHTeI Nudopmanys

Brruncienne Beibop AxTVBanyMA/feaKTMBaLMA QYHKLMN
® BBIKII
= BKJI

3aBo/CK1e HaCTPOMKN
BBIKJI

120

Ucrounuk A ... C

Be16op
Bribop ucrounmka

3aBoJICK1e HaCTPOMKN
Her

/3Mep.3HaueHne Br16op TI0JIEBO IIVHBI, KOHTPOJUIEPEI M HabopHI
B 3aBUCMMOCTH OT IIaHHBIX 71 TIePEKITF0YEHNS IMara30HoB
MCTOYHMKA M3MEPEHVIS.

OTobpaxkaeTcs TeKyllee
M3MEpEeHHOe 3HAUEHNe

B kadecTBe MCTOUHMKA M3MEPEHHBIX 3HAYEHMI
MOXXHO MCIIOJIb30BaTh BCE BXOABI C JaTUMKOB,
JIBOMYHBIE ¥ aHaJIOTOBbIe BXOJIHI,
MaTeMaTndecKye (PYHKLMM, AaTIMKU
IIpefieIbHBIX 3HaUEHWM, peJie BpeMeHM, CUTHAJIbI

1. BribepnTe 10 Tpex MCTOYHMKOB
M3MepeHHBIX 3HaueHnt (A, Bu C).

2. [nd KaXmoro MCTOUHMKa Belbepure
paccuMTBIBaeMOe M3MepeHHOe 3HaUeHMe.
= KaXppi AOCTYIIHEIA CUTHAI — B
3aBUCHMMOCTY OT BEIOpAHHOTO
MCTOYHMKA — MOXKET OBITH
M3MepeHHBIM 3HaueHNeM.

3. Bsenute chopmyy.

4. 3amyctute pacyert.

- Ha gucrtee mossBATCA TEKyIIMe
n3MepeHHEIe 3HaueHnsa A, Bu Cu
pesysbTaT pacJyeTa I10 3afaHHoM
topmyre.
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Menro/Hactp/Oononanten. ¢pyuxkumm/Maremarndeckue pyakiym/MF1 go 8/Pexxum = @opmyrna

dyuxms BapuaHTEI Uudopmarms

Gopmyna CBObOMIHBIN TEKCT Tabmma > 119

BBogmyre 351eMeHTHI B TOYHOCTH TaK, KakK
OHM IIPUBEZIEHEI B OIVCaHWM (B BEpXHEM
perucrpe). [Ipoberner fo u mocie
MaTeMaTU4ecKyX CYIMBOJIOB He
yunTbIBaroTcsA. Obpamaiite BHUMaHMe Ha
IIPMOPUTET OIIEPAaTOPOB — TaK,
[IepEMHOXXEeHNE U fieTIeHMe MMEOT
IIPMOPUTET Ha, CTIOXKEHVEM U
BbluntanueM. [Ipn HeobxoaMmocTH
VICIIOJIB3YITE CKODKM.

En.m3mep.pesynbrata CBOBOZIHBIN TEKCT MoXXHO yKa3aTb eAMHULY M3MepeHUT
pacyeTHOro 3HaYeHus1 (Heobs3aTeNbHO).

dopmar pesynbraTa Beibop BribepuTe KONMUeCTBO AeCATUYHBIX 3HAKOB.
" #
s ##

w

w S

u o HEHH

3aBoACKMe HAaCTPOMKK
#.#4#

Uncrio pesynbTaTa TonbKo AJ1A YTeHUA TeKyl1ee pacyeTHOe 3Ha4YeHMe

D Hasnauenue martem. 0b630p HacTparBaeMBIX (QYHKLIMI
pyHKIMI

IIpumep: 2-TOUEUHBIN PETYIISITOP COAEPXKaHUA XJI0pa ¢ MOHUTOPMHIOM 0OBEMHOT0
pacxopa

[To curHasy ¢ pesIeMHOT0 BBIXOZA aKTMBUPYETCS IO3UPYIOLIMI HACOC. ITOT HACOC IOJDKEH
BKJTFOUATBCS TOTAA, KOTTIAa COBIAZAIOT 3 CJIEAYOIIUX YCIIOBUS:

= (1) MimeeTcs IOTOK

= (2) ObbeMHBIV pacxo[ MPEBEIIIAET ONPeeIeHHOE 3aJaHHOe 3HAaUeHNe

= (3) KoHIeHTpanus xyiopa yIaua HyKe OIpeeleHHOT0 3aJaHHOTO 3HAUEHUs

1. TloparTe HBOMYHEBIA BXOOHOM CUTHAJI, IOCTYIIAOIIMIA OT TOUEYHOTO JaTuMKa
nipepenpHOro ypoBHs INS apmatyper CCA250, Ha bok DIO.

2. [llopavtTe curHas aHaJIOrOBOTO BXOZa OT M3MepuTesisi 06 beMHOr0 pacxona Ha 6ok Al
[ToaxrounTe JAaTYMK XJI0pa.
4. CKOH(UIYpUPYMTe MaTeMaTUUeCKyr0 QyHKUMI0 Popmyna: UcTouHMK A = TBOMYHBIN
Bxop DIO, Ucrounmk B = TokoBeit Bxox Al, ictounnk C = Bxoz [e3anHpeKIys.
L~ Qopmyna:
A AND (B> 3) AND (C<0,9)
(rme 3 - HYDKHee TIpefieNibHOE 3HaYeHme 0bbeMHOro pacxopa, 0,9 — HiwKHee
TIpeleNTbHOEe 3HaUeHMe KOHIIEHTpaIUu XJ10pa)

5. CKOH(QUIYpUpYHITe peslelHbI BBIXOZ C IPMMeHeHMeM MaTeMaTUIecKom QyHKIMU
dopmyna 1 mopcoeAMHUTE NOSUPYIOIMIA HACOC K COOTBETCTBYIOIIEMY peJIe.

Hacoc 6YJ1€T BRJIFOUYATBCA IIPpU COBIIaEHMM BCEX TPEX YCHOBI/H;I. Ecnun OHO U3 ycnOBI/H;I
IepeCTaHeT BBIIIOJIIHATBCA, HaCOC BBIKITFOUMUTCA.

(i) BmecTo TOro uTobEI epefaBaTh pe3yibTaT pacyera mo GopMysie HeIOCPeICTBEHHO Ha
persie, MOXXHO BKJTFOUUTD MEXIY HMMM JAaTUMK [Ipelle/TbHOr0 3HAUEHUA YPOBHA 71
ocr1abneHus BBIXOOHOTO CMIHAJIa 3a CUeT 3aflePXKKM aKTUBALIMM U leaKTUBALIMH.
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[IpuMmep: yrpaBiieHne Ha OCHOBE Harpy3Ku

Harpy31<a — T.€. IpOM3BeNEHME KOHIIEHTpALIUN U 0b6BbeEMHOT0 pacxona — HEO6XO,E[VIMa,
HaTnipyMep, Ijid 0O3MPOBAHMA ocazuTesnen.

1. TlomarTte BXOOHOV CMTHaJI aHaimm3aTopa ¢ocdaros Ha 6110k Al.
2. llomanTe cuMrHaJ aHaJIOTOBOTO BXOZA OT U3MEepUTeJIsi 00 beMHOTO pacxofia Ha 6ok Al

3. CxoHQUIypupyMTe MaTeMaTn4ecKyro QyHKLM0 Popmyna: icTouHMK A = BXOOHOM
cuUrHa cofiepxkanus gocdartoB 1 Mctounmk B = Bxo[iHOM curHa ob6beMHOro
pacxoza.

L~ dopmyna:
A*B*x
(rme X — K03 PULMEHT IPOTTOPIMOHATTBHOCTH, 3aBUCAIIMIA OT 0bIacTH
TIpMMeHeHNs)

4. Brplbepute 3Ty hopMyiTy B KauecTBe MCTOYHMKA 3HaUEHMI, HallpuMep, 719 TOKOBOT'O
BBIXOZ]a WJIM MOZYJIMPOBAaHHOIO IBOMYHOI'O BBIXOZA.

5. TlogxirounTe Ki1allaH WM Hacoc.

10.6.6 IlepexmroueHne AuanasoHOB U3MEpPEHUS

KoHuryparmsa nepexiroyeHns auarnasoHa namepenns (MRS) BkittodaeT B cebst
CIIeYIOMIME OTIVM JIF KaXKIOr0 M3 UETBIPEX COCTOSHMI IBOMYHEBIX BXOJIOB:

= Pabounit peXXuM (IIpOBOAMMOCTE MITM KOHIIEHTpAIMsl)

= Tabmmiia KOHLIEHTpaLmi

= KoMmeHcanms TeMIepaTyphl

» [[yana3oH M3MEHEeHMsI TOKOBOTO BBIXOMa

= [[nana3oH faTuMKa MpeebHOr0 YPOBHS

Komrmekr MRS HasHaueH KaHally M aKTMBUPOBaH. KoHuUrypaims aqmanasoHa M3MepeHus,
BblOpaHHasA 10 IBOMYHBIM BX0[laM, IIPMMeHAeTCs Tellepb BMECTO CTaHAAPTHOM
KOH(pUrypalmy CBA3aHHOI'O KaHasla AaTuMKa. [ TOKOBBIX BBIXOJZIOB U IaTUMKOB
TipeeJIbHOTO YPOBHs, KOHTponmupyeMbix MRS, momxHa bbITh cBsi3b ¢ Habopom MRS, a He ¢
KaHaJIOM M3MepeHHA.

ToKOBBIe BEIXOZBI ¥ IATUMKYM IPeZIeJIbHOTO YPOBHSA MOTYT OBITh cBA3aHbI ¢ Habopom MRS.
3rtoTr Habop MRS nipeniocTaBmnAeT M3MepeHHOe 3HAUEHME Y COOTBETCTBYIOLIYIO
MepeHaCTPOMKY uana3oHa (TOKOBEIE BEIXOMbI) MITM AMATIA30H I MOHUTOPUHTA
TMIpeMeIbHOT0 3HAYEHNUS (HATYMKM MTPeIeIbHOTO YPOBHH).

[aTumk mpeesIbHOTO YPOBHS, MONKIIFOUeHHBIN K Habopy MRS, Bcerzja CIonb3yeT pexxum
IIpoB.Ha BbIXOA 3a Npef.Auanas.. CriefjloBaTeIbHO, OH NIepeKIIFoYaeTcs, ey 3HaueHue
HaxoOMTCA BHe 3aJaHHOI0 iyaIia3oHa.

Ecnv TOKOBBIN BBEIXO[I WM JATUMK IIPeleNIbHOTO YPOBHA MONKIIIoUYeH K Habopy MRS,
IVana3’oH U3MeHeHWs, yana3oH MOHUTOPMHTIA M pEXXMM IaTUMKa IIpefiefIbHOT0 YPOBHA
Oorbllle HEBO3MOXXHO 3a74aTh Bpy4Hyto. Clie0BaTeIbHO, 3TV ONLMM CKPBITHL B MEHIO
(TOKOBBIE BBIXOZBI M AATUMK MIPELESIBHOTO YPOBHS).
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IIpumep npozpammet: ouucmia CIP Ha nugosaperHoM 3agode
IInso Bogna Ilenous Kuonora
Bunaps. Bxog 1 0 0 1 1
BuHapH. Bxon 1 0 1 0 1
[nar. [nar. [nar. [nar.
m3mepernsi 00 | m3mepenusi 01 | mamepenns 10 | n3meperns 11
Pexim pabotel [TpoBogymocTs | [IpoBogyumMocTs | KoHnenTpaum | KoHueHTpanm
A A
Tabs. KoHII. - - NaOH 0..15% | ITomnb3.
Tabmmua 1
Komnencanmsa [Tonps. JIVH. - -
Tabmmua 1
ToK.BBIXO[,
HwokH.3HaU.iMamn-a 1,00 MCm/cm | 0,1 mCMm/cm 0,50 % 0,50 %
3Hayu.BepxH.IIpex,. 3,00 MCm/cm | 0,8 MCm/cm 5,00 % 1,50 %
Ilpen. mepexr.
HiokH.3HaU.Inamn-a 2,3 mCm/cm 0,5 mCm/cm 2,00 % 1,30 %
3Hay.BepxH.IpeZ,. 2,5 mCm/cm 0,7 mCm/cm 2,10 % 1,40 %

Endress+Hauser

Menro/Hactp/[ononuuren. pyHkumy/Inarn. 3Had. 1s1 IepexL.

s [logKiroueHHbIE
[aTYMKM IIPOBOAMMOCTH

3aBofCKMe HACTPOMKA
Her

DyHKImS [0)viiv7i’e Uudo
» MRS Hacr 1 ... 2 [1pu BBOZIE 060MX KOIOB aKTMBALM JOCTYIIHEI
JIBa He3aBMUCMMBIX KOMIUIEKTa [1apaMeTpOB AJIfA
NepeKII0YeHNs iManasoHa M3MepeHus.
[TopmeH!o A71s1 060MX KOMIUIEKTOB OIMHAKOBEL.
MRS Be16bop Wcronp3ayeTces ISl BKITIOYUEHWs/ BEIKITIOUEeHUSA
® BBIKII pyHKIMM
® BKI
3aBoJICK1e HaCTPOMKNU
BBIKII
[aTumk Br16op 9Ty PYHKLIMEO MOXKHO MCII0JIb30BATh TOJIBKO [JIS
= Her IIATUMKOB ITPOBOIMMOCTH.

Bunuapn. Bxog 1 ... 2

Beibop

= Her

= [IBoMYHbIe BXOJIBI

= Cyrgase! g poBo
IIYHEBI

= JlaT4yMKy IpeiefIbHOTo
YPOBHA

3aBoJICKMe HaCTPOMKNU
Her

VCTOYHMK CUTHAJIA IEPEKITFOYEHNS B KXKIOM
CJTyJae MOXXHO BbIbpaTh 71 Bxoza 1 u 2
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Memnro/Hacrp/OononauTten. ¢pyHKuym/[Iuarn. sHa4. JIs IepeKL.

OyHKIMSA Omupyn Undo
P [narn. namepenus 00 ... Bribepute MRS; BO3MOXXHO MaKCUMyM 4.
11 [TomMeH!0 MIEHTUYHBI ¥ TI03TOMY 0TObpaKaroTcs

TOJIBKO OAOMH pas.

Pexxnm paboter Be16op Br160p 3aBUCHT OT UCIIONIB3YEMOTO JaTUMKa:
= [IpoBOIMMOCTB & V[HOYKTVBHEIA JaTUMK M KOHOYKTMBHBINA
= KoHIeHTpauyms YEeTBIPEXKOHTAKTHBI aTUMK
= PTB = [IpoBOOMMOCTB
= CONpOTUBIL. = KoHIeHTpaumsa

= PTB

3aBofCK1e HACTPOMKMA .
= KOHIYKTMBHBIA JaTYMK

[TpoBozMMOCTD
= [IpoBOJIMMOCTD
= CONnpoTHBIL.
= PTB
Tabn. koH1I. Bribop CoxpaHeHHEIe Ha 3aBOfie TabuIbl
Pescm paboTet = s NaOH O..lS%0 KOHIIeHTpalyuu: . . .
KoHuenTpawws = NaOH 25..50% = NaOH:0...15%,0 ... 1OOOC (32 ...212 oF)
= HCI0..20% = NaOH: 25 ...50%, 2 ...80°C (36 ... 176 °F)
= HNO3 0..24% = HCL:0...20%, 0 ... 65°C (32 ... 149 °F)
= HNO3 24..30% = HNO3:0...25%,2...80°C (36 ... 176 °F)
= H25040.5..27% = H2S04:0...28%, 0 ... 100 °C (32 ... 212 °F)
= H2504 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)
® [losnp3. Tabma 1 ... 4 ® NaCl: 0...26%, 2 ...80°C (36 ... 176 °F)
3aBoJICKMe HaCTPOMKNU
NaOH 0..15%
Kommnencanmsa Be16op CyllecTBYIOT pasInMyIHbIe METOABI KOMIIeHCaln
Pesxum paboTst = = Hetr TeMIepaTypHOM 3aBUCMMOCTH. YUMUTEIBAS
TpoBomuMocTs = JIYH. ocobeHHOCTH IIpollecca, OTpefeNnuTe BUL
= NaCl KOMITIeHcallMy, KOTOPEBIM Heobxoamumo
= Bopa IS07888 (20°C) MCIIOJIb30BaTh. TakKe MOXKHO BEIOpAaTh BapuaHT
= Bopa ISO7888 (25°C) Hert 7151 M3MepeHns HEKOMITEHCUPOBaHHOM
= CUB o NaCl 371eKTPOIIPOBOIHOCTH.
= CUB o HCI

= [lonp3. Tabmmma 1 ... 4

3aBo/iCK1e HACTPOMKN
JIVH.

» Tox.BBIXO[

Envsm.uk.npen. | B saBucumocty ot Pexxum | TonbKo 3anpaimBaeMble eqyMHNUIIB Pexum
paboTsl pabots! = [IpoBogMMOCTS . [Ipyrite eqVHAIIBL
IIpefBapUTEIIBHO 3aZlaHEl M HE MOTYT OBITH
W3MEHEHBI.
EJ.u3M.Bep.TIpe,. = [IpoBOOMMOCTD
S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
3HaY.BepXH.TIpe/. = KoHIeHTpanmsa

%
= PTB

ppm
= COnpOoTUBIIL.

Qcm

HwxH.3Hau.uar-
a
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Memnro/Hactp/JonomanTen. ¢pyHxkumm/[Iuarn. 3Ha4. I IepeKl.

dyukms

Onumn

Uudo

p Ilpen. mepexi.

Ep.m3m.HK.IIpe.

Hwxa.3Ha4.IMar-
a

En.m3sm.Bep.mpep.

3Hau.BepxH.IIpef,.

B 3aBucumocty ot Pexxum
pabortsr

Tonbko 3ampamBaeMble eqVHMIIBI Pexxmum
pabotsl = [IpoBofMMOCTS . [IpyTrie eyHUIEl
TIpe/IBapUTeNIbHO 3aJaHbl X He MOTYT OBITh
M3MeHeHBI.
= [IpoBOoAMMOCTB

S/m, mS/cm, pS/cm, S/cm, pS/m, mS/m
= KoHIlleHTpauma

%
= PTB

ppm
= CONpOTHBIL.

Qcm

10.6.7 IuarHoctuuyeckue boxu

BHECB MO>XHO HAaCTPOMUTb MAKCMMYM OO 8 VHOVMBUOYAJIBHBIX IMATHOCTUYECKNX COO6I.L[€HI/H7L

[varsocTryecknit MOLy/b MMeeT CIIefyIolye CBOVCTBA:!
® /{CTOYHMK IUTaHWUs MOXKHO CKOH(DUIYPUPOBATE KaK JBOMUHEIN BBIXO (perte, M poBoH

BBIXO[I).

= MoXXHO BbIﬁpaTb, OOJIDXHO JIM OIMarHoCTU4YeCKoe COOﬁH.[GHI/IE BBIBOOUTCA Ha BEPXHEM MIIN

HIDKHEM YPOBHE.

= BBl caMOCTOSITENIBHO NTPUHMMAETE PellleHMe, KaKasi KaTeropusi ommbkm (ktacc Namur)
OOJDKHA OBITh IPUCBOEHA COODIEHUIO.
s MOo>XHO 3a1aTh COOCTBEHHEINM TEKCT, BRIBOAMMEIM B KAUECTBE TEKCTA AMATrHOCTUUECKOTO

coobureHus.

Kpome Toro, MOXHO OTKJIFOUMUTE 3aBOZICKOM KOJ] HEUCIIPABHOCTH 1 [aTUMKOB
IIpeZle/IbBHOTO YPOBHA. JTO [103BOJIAET:
® }/[crionp30BaTh JATUMK [IPeLIeIbHOI0 YPOBHSA Ha YMCTO (DYHKIMOHAIIBHOM OCHOBe (De3

coobirenms)

= HacTpamBaTb TeKCTBI COODIEHNMM [JI IPUIIOKEHUA

® YIIpaBJIATb AMarHOCTUYECKMMM MOAYJIAMM HelloCpeCTBEHHO 110 M POBOMY CUTHAITY
WIM Yepe3 BBIXOJI IaTuMKa IIPefesIbHOrO YPOBHS ([T03BOJISIET, HAIIPUMED, UCIIOIB30BaTh
3a[IepPXKKy aKTMBaLIMN/OeaKTUBALN).

Menro/Hacrp/[ononuuten. GpyHkumyu/[InarHocTny. MOAYIb

DyHKIMS Ornuyn Uudo
P [uarnoct.momynb 1 (961) ...
8 (968)
MCTOYH. JaHHBIX Br16op Oripefienerye BXOJIa, MCIIONIB3YEMOTO B KAUECTBE
= Her MCTOYHMKA JAHHBIX 1A YAaTHOCTUIECKOIO

s CurHasel 1M poBoKn
IIMHBI

= [[BOMYHBIE BXOIBI

® JlaTuMKu NpefielIbHOro
YPOBHA

3aBofCKMEe HACTPOMKHA
Her

coobreHus.

V3mep.3HaueHue

Br16op
3aBUCUT OT
VcToYH.maHHBIX

3aBoACKNE HACTPOMKK
Her

YKaxxuTe 3HaUeHMe U3MepsAeMON BeJIMUMHEL,
VHULMMPYIOLIlee JyarHocTUdecKoe coobiieHne.
MoO>XHO MCIIONIB30BaTh Pa3IMUHBIE 3HAYEHNUS
M3MepsAEeMBIX BEJIMUMH B 3aBYCMMOCTH OT
MCTOYHMKA JAHHBIX. 93
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Memnro/Hacrp/OononauTten. ¢pyHKuym/ [InarHocTMy. MOAYIb

OyHKIms Ompym Undo
Hwm3s.axTuB. Br16op BKJI: BEIXOIHOE 3HaueHMe paBHO 0OpaTHOMY
® BBHIKII BBIXOJJHOMY 3HaU€HMIO.
® BKIJI
3aBofCK1e HACTPOMKMU
BKJI
Kop.Teker ITo xenanuto [IpncBoITE IMATHOCTMYECKOMY COODIIEHMIO MMSA.

I10JIb30BaTesIA

P [IpocmoTp Ha3HAUEHUS
[IVIaTHOCTMYECKMX MOJIyJIeN

0630p UCIIOIB3yeMBIX IMATHOCTUYECKMX
MOAYIIeN.
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11 Kamubposka

» [laTYmKu C IOAEPXKKOM MpoToKoyia Memosens MofBEpraroTcs KaMOpOBKe Ha 3aBOJIE.

= [[0yTB30BATENIO CIEMYET OMPEAENUTD, TPEOYIOT M paboune yCII0BUA MTpoLiecca
BBITTOJTHEHUS KaJIMOPOBKM IIPY MIEPBOM BBOZIE B SKCIUTyaTaLIMIO.

# Bo MHOTMX CTAaHAAPTHEBIX 00J1aCTSAX MPUMEHEHWS AOMIOITHUTENIbHASA KalMbpoBKa He

Tpebyercs.
= KanmbpoBKY AATUMKOB CJIef[yeT BBEIIOJIHATD C pa3yMHOM IIePUOANYHOCTEO B

3aBMCMMOCTHM OT ITponecca.

PykoBogcTBo no sKcwtyatanmy "Memosens', BA01245C
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12 IInarHocTuKa 1 ycTpaHeHue HeUCIIpaBHOCTeN

12.1 YcrpaHeHMe oblMX HEMCIIpABHOCTEN

[TpeobpasoBarens obecreurBaeT HelIPEPEIBHEIV KOHTPOJIb Hafl BBIIIOITHEHNEM
COBCTBEHHBIX (DYHKLMIA

[Tpy MOsIBIIEHUM IUATHOCTUYECKOTO COODIIIEHMS Ha IUCIITIee TIOTIEPEMEHHO 0TOOpaXKaeTCs
IOVarHOCTUUECKOe COODIeHME M 3HAUEHME M3MEPSIEMO BEJTUUMHEL B PEXUME U3MEPEHN.

V3MeHeHMe IIBeTa IOMICBETKM OUCIUIes Ha KPACHBIN CBUIETEIIBCTBYET O MOSBIIEHUN
IMarHocTuyeckKoro coobinenusi 0b oummbke kateropmum .

12.1.1 YcrpaHeHme HeuCIIpaBHOCTEMN

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
"[lnarsocTUKa'".
Y~ BBbINONIHNTE YKa3aHHBIE MHCTPYKLUM AJIA YCTpaHeHUsA IpobieMel.

2. Eom 3To He MOMOXET: HaWIMTe TaHHOe AMArHOCTUUIEeCKOe cooDIIeHne B paserie
"0630p mMArHOCTMUECKOV MHGpOpMAInn' (> 132) B HacTOsIIIEM PYKOBOJICTBE T10

SKCIUTyaTaumu. [171d omcKa UCIoIb3yiTe HoMep coobitenusi. CMMBOJIIEL,

obo3HayarolMe KaTeropuo oumbxu o craHaapty Namur, MOXXHO IIPOITyCTUTE.

Y~ BBINONIHMTE MHCTPYKLMM T10 TIOMCKY M YCTPaHEHUIO HEMCIIPABHOCTEN,
IIpMBefleHHEIe B IOCJIeHEeM CcTOJIbLe Tabumi] ¢ oIMcaHueM OIMOOK.

3. Eom u3MepeHHBIE 3HAUEHMST HE[IOCTOBEPHBI, HEUCIIPABEH JIOKATbHBINA OMUCIIIEN MU
BO3HMK/IM JIpyTMe IIpobieMsl, BEITIOJTHMUTE MTOMCK B pasfene "Ommbky mporecca be3
BBIAauM coobuermit’ (- PyKoBomcTBO o sKcrtyatauym ot Memosens, BA01245C)
wm "OmmbKy, cBsi3aHHEIe ¢ mpubopoM’ (- B 128).

= BhInoiHUTE PEKOMeHOyeMbIE MEDOIIPUATHUA.

4. Eom ucripaBuTh OIMOKY CaMOCTOATEIBHO He yAaeTcs1, 0bpaTuTeck B OTHEN CepBuUCa,
yKa3aB HOMeD OLIMOKN.

12.1.2 TexHonorunuyeckue ommnbky 6e3 BeIgaum coobueHmin
PykoBopcTBo 110 3KcrutyaTauyu "Memosens', BA01245C

12.1.3 HewucnpaBHocTH, 0b6yciioBIeHHBIe 0cobeHHOCTsIMM ITpubopa

Ipobnema BosmorxHas npuunHa | TecTupoBaHyue M/Wiv MepEI IO YCTPaHEHUIO
[ucnnent He roput OtcyTCcTByeT ceTeBoe » IIpoBeprTe, IOLAETCA NN CETEBOE
(TOJIBKO C IOIIONTHUTENIbHBIM HaInpshKeHue HanpshKeHMe.
ICIUIeem)
Pasbem mucriesa » IIpoBepeTe. [Io/DKHO OBITE B pa3sbeMe RJ45
MOJIK/II0YEH HEBEDPHO 6a3oBoro MofysA.
Heucnpasen basospnt | »  3ameHuTe 6a30BbI MOIYIIb.
MOAYIIb

Endress+Hauser



Liquiline CM442R/CM444R/CM448R [MarHocTvKa 1 ycTpaHeHye HEMCIIPABHOCTEN

Endress+Hauser

ITpobirema Bosmoxxnas npuunHa | TecTMpoBaHMe M/ MePHI 110 YCTPaHEHNIO
3HaueHnsa oTobpaXkaroTcA Ha Mopynb NoAKIoUeH » TIpoBepbTe MOZYIb M 37IEKTPONOAKIIIOYEHNe.
JIMCIUIee, ONHAKO: HeIpaBWIbHO
= y3MeHeHMs Ha JucIulee
OTCYTCTBYIOT; Hepomyctnmoe »  BrixIrounTe npubop ¥ BKIIOUMTE €ro CHOBA.
= 3KCIUTyaTauus npubopa COCTOAHME
HEeBO3MOXHa OTEpaLMOHHOM
CUCTEMBI
HenpaspononobHele 3HaUeHNA HewncnpaBHOCTB » CHauasia BBIIOJTHUTE UCTIBITAaHUA U
M3MepsieMOoii BeIMUMHE BXOJIOB M3MepeHMs COITIacHO OIMCaHMIO,
TIpMBe[IEHHOMY B pasfiernie «T exHOoJIornJecKue
OIMbKM».

TecTpoBaHMe M3MepUTENTBHOIO BXOZA:

» Tlogxmrounte Ko Bxofy pmbop Memocheck
Sim CYPO3D u npoBepeTe ¢ ero MOMOIIBI0
(bYHKLMOHMPOBaHMe 3TOr0 BXOJa.

TOKOBBII BBIXOZ, HEBEPHOE HermpaswibHas » [IpoBenuTe TECTMPOBAHME IIPY TOMOIIYU
3HAUYEHNE TOKa KOPPEeKLUs BCTPOEHHOM (PYHKIMY MOLIEJIMPOBAHUSA TOKA,
MIOOKITFOYMB MWUIMaMIIEPMETD
HEIIOCPEZICTBEHHO K TOKOBOMY BBIXOZY.

Crnmiukom bosbIas
Harpyska

[IyHT/KOpOTKOE
3aMbIKaHME Ha
3a3eMJIeHMe B TOKOBOM
neTsie

Her curnana Ha TokoBoM BeIXofle | HemcripaBen 6a3oBent | > I[IpoBeamTe TecTMpoBaHME IIPY OMOLIM
MOZYJb BCTPOEHHOM (DYHKIMM MOZIeNIMPOBaHMA TOKa,
TIOAKITIOUMB MWUTMAaMIIEPMETD
HETIOCPeACTBEHHO K TOKOBOMY BEIXOZY.

12.2 [uarHocTMUecKass MHGOpMaIusa Ha JIOKaJIbHOM
auciviee (OIMUMOHAIBHO)

Ha mycruieit BEIBOLATCA caMble aKTyasIbHBIE AMAaTHOCTUYECKME CODBITHS; BMECTE C KaXKIBIM
Y3 HMX 0TODpakaeTcs ero KaTeropusi CTaTyca, KOJ HEUCIIPABHOCTHM M KPATKOE OIMCAHME.
[71s1 mpocMOoTpa [OTIOIHUTEIIEHOM MH(OPMAIIMY Y TIOSICHEHMY 110 MepaM YCTpaHeHWsI
MpobJIeMBI HAXKMUTE KHOITKY HAaBUTaLIMMN.

12.3 IIpocMOTp AMarHOCTMYECKOM MHPOpMaLMK yepes
Beb-bpaysep

MHpopMa1yio, BBIBOAMMYEO Ha JIOKaJIbHBIM OVUCIUIEN, MOXXHO MOTy4aTh IIOCpeCcTBOM Beb-
cepBsepa.

12.4 IIpocMOTp AMarHOCTMYECKON MHPOpMaLU
II0CpeCTBOM LiM(ppOBO IUNHBI

[lepenaroTcst AMArHOCTUYECKUE CODBITHSA, CUTHAJIBI COCTOSTHUSA U Apyrasi MH(popMams B
3aBMUCMMOCTH OT OTIPeLieIeHMI ¥ TEXHUYECKMX BO3MOXKHOCTEN COOTBETCTBYIOLIMX CUCTEM
1M POBOY IIepeauy JaHHBIX.
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12.5 Apanranys guarHocTuyeckKoyn MH¢popMauumn

12.5.1 Kiaccudukanys amarHocTM4ecKux coobieHmin

B menro DIAG/CrMcoK mMarHoCcT. MOXXHO HalTH [OTIOJTHUTEIBbHYI0 MH(OpMAaLnio 06
oTobpaXkaeMbIX IMAarHOCTUUECKMUX COODIeHUAX.

B cootBetcTBMM cO crienmdmkanmert Namur NE 107 guarHoctudeckme coobuieHuA
XapaKTepU3yIOTCA CIIeAyIOMMMY ITapaMeTpaMu:
= Homep coobienns
= Kareropus oumbxm (6ykBa mepes HOMepoM CoobIIeHMs)
= F = (Cboit) obHapyxeHa HEMUCITPABHOCTD
3HaueHMe M3MepsIeMOM BeNTMUMHBI Ha 3aJIeICTBOBAaHHOM KaHarle boree He ABNIAETCA
mocToBepHEBIM. [IpnunHa cbosg HaxoOMUTCA B TOUKe U3MepeHMs. [IoOKIF0UeHHYIO K Hel
CHUCTEMY YIIpaBJIeHMs CJIefyeT NIePeBeCTY B PYYHOM PEXMM.
= C = ([IpoBepka pyHKImMonMpoBanusi) (He onmbka)
OcymectBnsetca obomyxmBaHye npmbopa. loxXaouTecb 0OKOHYaHUA OIlepalin.
= S = (BeIXo[ 3a Mpeieskl CIelU(pUKALiT), HAa TOYKE M3MEPEHMS IPOMU3O0LIENT BEIXOT
rapaMeTpOB 3a Ipefesibl CllelMPUKaLn
JKcIuTyaTauma npubopa npopowkaeTcd. OgHAKO 3TO MOXKeT IIPUBECTH K boree
MHTEHCMBHOMY M3HOCY, COKpalleHWI0 CPOKa CITy»KOBI MITM pOCTY MOTPEIIHOCTH.
[TpnumHa npobyieMbl HAXOOUTCA 3a IIpefieslaMy TOYKM U3MepPEHNUA.
= M = (TpebyeTtcs obcnyxmuBaHMe), HEOOXOAMMO KaK MOXKHO DBICTpee BBEITIOITHUTE
ZIeMCTBUA 110 YCTPAHEHUIO CUTYaLUU
Pe3yrnbTaTel M3MepeHuUs MO-TIPpeXXHEMY ABJIAIOTCA TOYHBIMU. be3oTnaraTesibHble MepEl
He TpebytoTcss. ONHAKO CBOEBpPeMEHHOe BEITIONTHEHMe 00CITy»KMBaHMA IIPeOTBPaTUT
BO3MOXXHBIV CO0V B IIepCIIEKTHUBE.
» TekcT coobieHns

[Tpu obpaernn B oTAe 06CIyXKMBaHMA YKa3bIBalTe TOJIBKO HOMep coobimenusa. Eam
TI0JIb30BATEIb CAMOCTOATENIBHO M3MEHMIT COOTBETCTBME OMIMOOK M KaTeropmi OmmboxK,
OTAeN ObCITy>KMBaHMA He CMOXKET MCI0JIb30BaTh 3Ty MHPOPMaLMIO.

12.5.2 ApanTanms anroputma AUarHOCTUUYEeCKUX JeACTBUMI

Kaxxmomy omarHocTMyeckomy COObIIeHMIO Ha 3aBojie TIpUCBanBaeTCs olpefesieHHas
KaTeropusi ommbKu. [I0CKONTBKY B KOHKPETHOM 00J1acTyt IpUMeHEHUS MOXKeT
notTpeboBaThCA Apyrasd KOHQUIypauus, IIpegycMOTpeHa BO3MOXHOCTb HACTPOMKHA
KaTeropuit ommbOoK M TOTO BO3ZEMCTBUSA, KOTOPOEe OHYM OKa3bIBAOT Ha TOUKY M3MEpeHMs.
Kpowme Toro, nmroboe anarHocTMdeckoe coobiieHye MOXXHO feaKTUBUPOBATh.

ITpumep
[uarHoctnueckoe coobinenne: 531 2KpyHait 3anoMHEHBBIBOJIUTCS Ha IUCIIIEN.

Heobxomymo M3MeHUTh 3T0 coobIleHne, Hallpumep, YTobsl oumbKa He BEIBOAWIIACh Ha
OVCIITIEN.

1. Menro/Hactp/0Obmume HacTpoitkn/Pacmyp. HacTpoyku/HacTpoitku nuarHocTuku/
XapakT.nuarH. .

2. Bribepute Tpebyemoe IuarHocTMyecKoe coobiuieHMe ¥ HaXKMMUTe KHOIIKY HaBUTaLUM.

3. Ilpumure pemenne:
(a) DeakTmBMpOBaTh coobiienue? (CoobiieHne AMarHoCT. = BBIKII)
(b) UsmennTb KaTeropmro ommbku? (CUrHai craTyc)
(c) BermaBath TOK ommbku? (TOK MOBpeXAeHNsI = BKII)
(d) Heobxommmo 3anyctuth nporpammy oumcTku? ([IporpamMma oumcTkm)

4. Tlpumep. Bol meaktuBMpyeTe coobieHne.

Y= 3Sro coobuieHne borblie He oTobpaxkaeTcs. B meHto DIAG nosBnsieTcs coobieHne
IIponwt.coobuenne.
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HocTynHble napaMeTphl HAaCTPOKN
Crycok oTobpakaeMbIxX AMAarHOCTMYECKMX COODIIeHNI 3aBUCUT OT BBIOpaHHOTO IyTH. Bee
coob11eHMA MOXKHO pasfie/INTh Ha coobiieHNs, crielun@uyHble i Ipubopos, 1
coobiieHns, 3aBUCAIIME OT ITOAKITFOUEHHOI0 TaTUMKa.

Menro/Hacrp/3anycrute onepauymro ../Pacmyp. Hactpoviku/HacTpoyiku guarHocTuky/XapakT.gyart.

Dyuxm

Omnyn

Mudopmanma

CIIMCOK IMarHOCTUYECKUX
coobreHn"

» Bribepute coobiuieHne, KOTopoe He0bX0OIMMO
V3MEHUTD.

TorbKo Mocite 3TOro MOXHO 3a7iaBaTh
rapaMeTpsl HaCTPOMKM I 3TOTO COODIIeHNs.

Kopn mmars.

TomnbKo uTeHME

[uars. coobierne

Br16op
® BEIKII
= BKII

3aBofCKMe HAaCTPOMKK
B saBucumoct oT

B atom IIYHKTE MOXXHO aKTMBMPOBATb UIN
AEeaKTUBMPOBATh AMATHOCTUYECKOE COO6H.IE§HI/I€.

I[Ton meakTMBaLMelt I0ipa3yMeBaeTcs:
s OtcyrcrBre coobuenmit 06 ommbKax B pexmme
M3MepeHns

Kom nmars. # OTCyTCTBME TOKA OIIMOKY Ha TOKOBOM BBIXOZIE
Tox moBpexpgeHns Br16op Onpepenute, He0HXOOMMO JTU ITOLABATE TOK

= BBIKIT oIMbKM Ha TOKOBBIM BBIXOJ, IV aKTMBaLMU

= BKJ (byHKIMM 0TObpaXKeHMs IYarHOCTUIEeCKMX

3aBoACKME HACTPOMKK
B 3aBucumoct oT

coobIIeHNUA.
B o1yuae BO3HMKHOBEHMS 001X OMIMOOK
ripmbopa TOK OIMOKM BEIBOOUTCS Ha BCe

Kopn mmars.
TOKOBBIE BBIXOZBL. EC/TM BO3HMKAIOT OLIMOKMY,
crielMyHbIe 719 KOHKPeTHBIX KaHaJIoB, TOK
OIIMOKY BBIIAETCS TOJIBKO Ha 3a]eMCTBOBAHHBIN
TOKOBBIM BBIXO/I.
CurHan cratyc Br16op Coobiennsa paspenaroTca Ha HECKOIIBKO

= Tex.0bctyx. (M)

= BHe crenmdmkamms (S)

= ®yHKi.poBepKa (C)
Hewucrp. (F)

3aBoJICKMe HaCTPOMKNU
B 3aBucumoctyt ot

KaTeropui olmMboK B COOTBETCTBUM C
pexomeHparmert NAMUR NE 107.
Onpepienyte, He0bXOOVMO JIY U3MEHUTH
Ha3HAUEeHMe CUTHAJIA COCTOSTHUSA I JAaHHOU
obracTy IpMMeHeHHA.

Kopn mmarH.
[InarH. BBIXO[. Beibop JTa (PyHKUMA UCHONB3yeTCs Al BeIbopa BEIXOLa,
s Her KOTOpPOMY He0obXOIyMO IIpMUCBOUTD

= [IBOMYHbIe BBIXOMBI
= CurHasIBbHOE peJle
= Pesre

3aBOJICKMe HaCTPOMKNU
Het

IMarHOCTUUYEeCKMe coODIeHMS.

E] BHe 3aBucmMocTy 0T McronHeHMd pubopa
BCerfja MMeeTCsl OJHO CUTHAJIbHOE peJie.
[lononHuTENBHEIE pejie 3aKa3BIBAOTCA KaK
OTIIIMN.

[lepen mpyucBoeHMeM coObIIEHMA BBIXOMY
CHayvaJsia CJlefiyer:

BBINTOJTHATD HaCTPOMKY OJJHOTO U3 TUIIOB BBIXOAA,
YKa3aHHOTO CJIeAyroLMM obpa3om:
Menro/Hactp/Bexogel/ (CurH. pene min
Buuap. Bexop i pene)/ OyHKums =
Muarnoctuka 1 Pexxum pabors! = Kak
Ha3Ha4eHo.

Endress+Hauser

131



[MarHocTyKa M ycTpaHeHMe HeMCIIPaBHOCTe

Liquiline CM442R/CM444R/CM448R

132

Memnro/Hacrp/3anycture oneparmro ../Pacump. Hactpoyiku/HacTpoiiku puarHocTukm/XapakT.gyuarH.

DyHKIM Ompym Hudopmanys
[Tporpamma OUMCTKM Br16op Ompegnenute, HEOHXOOMMO JIM MHUIIMMPOBATH
= Her MIPOrpaMMy OYMCTKM IIOCTIE TTOITyYeHNs

® Ounctka 1 ... 4

3aBofCK1e HACTPOMKMA
Her

ANarHOCTUYECKOTO COO6H.[€HI/IH.

OmnpepierneHye NPOrpamMm OUMCTKA
OCYIECTBIIAETCA B CJIEAYIOLIEM MEHIO:
Memnro/Hactp/Jononauren. GpyHKIym/
Ouncrka.

p [Toxp. muopMaIms

TonbKo yTeHMe

STa (PYHKUMA UCIIONB3YeTCs AJIA IPoCMOoTpa
JIOTIOJTHMUTEJIbHOM MH(OpMaLmy 0
IIMarHOCTUYECKMX COODIEeHMAX U TTOTyYeHNs
MHCTDPYKLMIA II0 YCTpaHeHMIo IpobeM.

12.6

0630p guarHocTuyeckon MHpopmMaLuu

12.6.1 Cnemmuduunele gy npubopa obmye AyuarHocTUdecKue

coobmenus
No Coobmenne 3aBozickie HacTpoiku | TecTMpoBaHMe MM MepEI 110 YCTPaHEHMIO
ommbku
sl D2 F3
202 | AKTMB. camoayarH F BKJI BBIKIT | [loXXOMUTeCh 3aBeplLIeHMs CaMOTeCTUPOBaHMA
216 | brok aktuB. C BKJI BBEIKI | BEIXOAHEIE 3HaUEHMA U COCTOSIHME AaHHOTO
KaHasla HaXO[IATCA B PeXMMe yIepKaHusa
241 | Ommb npubopa F BKJI BKJI BuyTpeHHssa onmbka npubopa
242 | HecoBmectumoe I10 F BKJT BKJT 1. ObHOBMTe mporpaMMHOe obecrieyeHme
243 | Ommb npubopa F BKJI BKJI 2. Obpaturech B cepBUCHYIO OTYXOY
3. 3aMmeHWUTe COEOMHUTENBHYIO IJIATy
(obpaTuTech B OTHEN CepBUCHOTO
obCIyMBaHMsA)
261 | dm.MmonyIb F BKJI BKJI HencripaBeH MOZyJIb 3JIEKTPOHUKMI
1. 3amenute mMmopmynb
2. ObpatuTech B CEPBUCHYIO CITYXKOY
262 | Iomkn.momynsa F BKJI BKJT OTCyTCTBYeT CBA3D C MOJYJIEM 37IeKTPOHMKN
1. TIlpoBepsTe mopxItOUeHMe Kabens, npu
HEeobXOOMMOCTH 3aMEHMTE €ero.
2. ObpatuTeck B CEPBUCHYIO CITYXKOY
263 | HecoBmectnmMocTh F BKJI BKJI HeBepHBI TMII MOZIYIIA 37IEKTPOHMKNI
1. 3amenuTe MOAOYIBb
2. Obpatutech B CEpBUCHYIO CITyXby
284 | ObHoBNEHME [10 M BKJT BeIKT | OBHOBIIEHME YCIIENITHO 3aBEPLIEHO
285 | Ommb.obHOBI. F BKJI BKJI C6o11 mpy 0bHOBNIEHMM TPOrPAMMHOI0
obecnieueHns
1. TIloBTOpWMTe AeNCcTBME
2. Ommbra SD-KapTel - UCIIOIB3YTE APYIYIO
KapTy
3. HeBepHoe nporpammHoe obecrnedyeHue -
TIOBTOPUTE OIIEPALIMIO C COOTBETCTBYIOLIMM
IIporpaMMHBIM obecredeHneM
4. ObpaTuTechb B CEPBMCHYIO CITYXKOY
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Coobienne

3aBof[CKMe HaCTPOMKNU

sY

HE

F?

TecTHpOBaHyMe WK MEPEI 110 YCTPAaHEHUIO
ommMbxu

302

Bartapes pasp.

M

BKJI

BBIKIT

BydepHBIt aKKyMyJIATOp YacoB peasbHOro
BpeMeHM pa3pshKeH:

B CJIyJae IpepeIBaHMA IMTaHMA HACTPOMKY AaTEl
¥ BpeMeHM OyIyT yTepsHEL

» Ob6paTurecs B CEpBUCHYIO CTYKOY (3aMeHa
AKKyMyJIITOpA)

304

anHBIE MOTI.

BKIJI

BKII

Kax MMHMMYM B OIHOM MOJIyJIe MMEFOTCSA
HeBepHBle KOHPUIYPaLMOHHbIE TaHHBEIE

1. TlpoBepbTe cMCTeMHYO MH(OPMALIMEIO

2. ObpaTuTech B CEPBUCHYIO CITYKOY

305

[Totpebn.sHeprusa

BKIJI

BKII

Obmas norpebisemMas MOLUIHOCTb OYeHb BBICOKA
1. TIlpoBepbTe yCTaHOBKY

2. VI3BrnexuTe maTUMKU/MOLYIIN

306

Ommbka 10

BKJI

BKJI

BHyTpeHHsiq onmmbKa IporpaMmMHOro
obecrieuenms

» ObpaTuTechb B CEPBUCHYIO CITYXKOY

366

[Mopxn.Monynsa

BKJI

BKJI

OTcyTCTBYeT CBA3b C MOAYIIEM YIIPaBIIAIOLIET0
YCTpOViCTBA

» [IpoBeprTe BHyTPEHHWI COIMHUTEITBbHBIA
Kabenb 1A moxyna 11F

370

BryTp. Hanpsax.

BKJI

BKJI

BHyTpeHHee Halps>KeHMe HaXOOUTCA BHe
IOTIYCTMMOTO IarnasoHa

1. [IIpoBepbTe ceTeBOE HAPSDKEHME

2. HpOBepre BXOOBI M BEIXOOBI Ha HaJIMYMe
KOPOTKOI'O 3aMBIKaHMA

373

Temm. snexTp.

BKIJI

BBIKIT

Bricokast TemriepaTypa 3J1eKTPOHUKU

» [IpoBepbTe TeMIepaTypy OKpY»Karollei cpefbl
¥ 3HepromoTpebieHne

374

[1posB. maTu.

BKJI

BBIKIT

OTCyTCTBYET CUTHAaN M3MepeHMsA 0T NaTuMKa
1. TIIpoBepnTe NOAKIIIOUEHNE AaTUMKA

2. [IlpoBepbre, mpy HEOHXOOMMOCTH 3aMEHNUTE
IIaTUUK

401

Hacrp. no ymonu.

BKJI

BKJI

BrinonHAeTca BO3BpaT K 3aBOJCKMM HaCTpPOMKaM

403

[TpoBepka npubopa

BBIKIT

BBIKIT

Vet npoBepKa YCTPOMCTBA, TIOHOXKINTE

405

Cepsuc. [P axkTuB.

BBIKIT

BBIKIT

Crty»xebHEBIM IIepeKTIoYaTe/ b aKTUBMPOBAH
K npmbopy MoxHO 0bpaTuthcs, ncronssys IP-
ampec 192.168.1.212

»  BhIKTIOUMTE CEPBUCHEBIN TepeKITIrouaTelb,
4TOOBI U3MEHUTD COXPaHEHHBIE ITapaMeTpEl
HacTpoyky [P

406

AKTVB. TapaMer.

BBIKIT

BBIKIT

»  JloxpauTech 3aBepIlIeHNs HaCTPOKM

407

[nan.HacTp.aKIuB.

BBIKIT

BBIKIT

»  JJoXIOuTech 3aBepLIeHNMsT 06Ty KUBaHMSA

412

3armp.pes.Konmmn

BKIJI

BBIKIT

» Jloxnmurech 3aBeplIeHMA IIpoLecca 3armcu

413

Ur. pe3.xommmn

™ O 0O

BKJI

BBIKIT

» Tlomoxmure
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No Coobmenne 3aBozickne HacTpoiku | TecTMpoBaHMe MM MepEI 110 YCTPaHEHMIO
ommbku
sb D2 )
436 | SD-kapra (80%) M BKJI BbIKIT | SD-KapTa 3anonHeHa Ha 80 %

1. 3amennute SD-KapTy Ha HOBYIO
2. Ypamute uH(opManmio Ha SD-Kapte

3. BreibepuTe B HACTPOMKAX XKypHaa BapUaHT
TpyueMa JaHHBIX B KOJIbLIEBOM bydep
(Hactp/Ob6imume HacTpoiku/ XKypHansi)

437 | SD-kapta (100%) M BKJI BbIKN | SD-KapTa 3anonHeHa Ha 100 % 3amvice JaHHBIX
Ha KapTy HeBO3MOXXHa

1. 3amennte SD-KapTy Ha HOBYIO
2. Ypamute nH(opManmio Ha SD-KapTte

3. BreibepuTe B HACTPOMKAX XKypHaa BapUaHT
TpyueMa JaHHBIX B KOJIBLIEBOM bydep
(Hactp/Ob6imume HacTpoikn/XKypHansi)

438 | SD-KapTa usbATa M BKJI BEIKI | SD-KapTa He BCTaBJieHa
1. IIpoBepsTe SD-KapTy
2. 3amennute SD-Kapry

3. [leaxTMBMpYMTe 3amMcCh MH(OPMAaLIUKA

455 | MareM.NOrpeIHocTb F BKJI BKJI Marematynueckas (QyHKIMA: HEBEPHOE YCIOBME
1. IIpoBepbTe MaTeMaTHUECKYHO (DYHKIIMIO

2. TlpoBepeTe Ha3HauEHHEIE BXOJHBIE
repeMeHHbIe

460 | Hepoct.TOK S BKJ BBIKN | [IpMumHEL:
61 S ® [AaTYMK B BO3[yXeE;
4 BrIx.cura.BHe BKJI BBIKIT | TTy3BIpY BO3AYXA B ApMATYpe;
AnarasoHa ® [aTUMK 3arpsA3HEeH;
® He[IONYCTMMEIN TIOTOK K JaTIMKY
1. IIpoBepbTe MOHTaX faT4MKa
2. OuuctuTe maTUMK
3. }3MeHMTe Ha3HaueHMeE TOKOBBIX BBIXO/IOB
502 | Her TekcT.KaTaJl. F BKJI BKJI » ObpaTuTech B CEPBUCHYIO CITYKOY
503 | CmeHa A3bIKa M BKJI BBIKI | OmmbKa cMeHEI A3bIKa
» ObpaTuTech B CEPBUCHYIO CITYXKOY
529 | [Iman.HacTp.aKTUB. C BBIKI |BBIKI | » JloXKmuTeck 3aBepLIeHNs 00CTyKMBaHNUA
530 | XKypu.3am Ha 80% M BKJI BBIKII 1. CoxpanwuTe XypHaJl perucrpaumy Ha SD-
KapTy M 3aTeM yJalnTe ero u3 npubopa
531 | XpyHan 3an0/IHeH M BKJI BBIKII Py A prbop
2. HactpoiiTe npyem NaHHBIX B KOJBIIEBOM
bydep
3. [eakTVBMpYWTe XXypHAJI pETMUCTPALIMNA
532 | OmmbKa nureH. M BKJI BbIKT | » ObpaTuTech B CEPBUCHYIO CITY>KOY
540 | Coxp. mapameTp M BKJT BeIKT | COoVt XpaHeHWs KOHDUTyparmm
» TloBTOpHMTE fEViCTBME
541 | 3arpyska Imapam. M BKJI BeIKT | KoH(uryparms ycremHo 3arpyxeHa
542 | 3arpyska napam. M BKJT BBIKN | He yaarmock 3arpysmTb KOHGUIypaLymio
» TloBTOpHMTE fEViCTBME
543 | 3arpyska mapam. M BKJI BBIKII | 3arpy3Ka KOH(MMIypalyy OTMeHeHa
544 | Cbpoc mapameTpa M BKJI BBIKI | YCTaHOBKA 3aBOZCKMX HaCTPOEK BBIIIOJIHEHA

YCIeNHO
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[lMarHoCTVKa M yCTpaHeHye HeMUCIIPaBHOCTe

Coobienne

3aBoCKMe HaCTPOMKNI

Sl) DZ) F3)

TecTHpOBaHyMe WK MEPEI 110 YCTPAaHEHUIO
ommMbKu

545

[TapameTp He cbporieH

M BKJI BBIKJT

Cbpoc KoHpurypamm npubopa K 3aBOLICKUM
HaCTPOMKaM 3aBepIIWICA HeyAauyHO

906

Cbovt kKaT.0bMeHHMKa

BBIKIT

HeBepHEle 3HaUEHMA IPOBOAMMOCTY MITM PacXofa

1. IlpoBepbTe NpaBMIIBHOCTb U3MEPEHHBIX
3Ha4YeHM B MEHIO MaTeMaTUIeCKOM

byHKIMU
2. IlpoBepbTe maTuMKM

3. [lpoBepbTe MMHMMAJIBHEIN Pacxon

907

[Ipenymp.kaT.0bMeHHMK
a

BBIKJT

[IpeBBIIEHBI IpELieNIbHEIE 3HAYEHNSA
MIPOBOAMMOCTY MM pacxoza. Bo3aMoXXHEIe
MIPUYMHBL:

= jcyepIiaHMe 3araca CMOJILL;

= 6JIOKMPOBKA TPYHEI

» [IpoBepbTe 0b11aCTh NPUMEHEHUSA

908

eMmKocTb [EX HM3Kasg

BBIKIT

3anac cMosbsl B 0OMeHHMKe CKopo byzeT ncuepriad

» 3aIlUIaHMpYNTe pereHepaLyio WM 3aMeHy
CMOJIBEI

909

eMkocTb [EX ucyepniana

BBIKIT

3arac cMosiel B 0OMeHHMKe McuepraH

»  BrInosiHNUTE pereHepauyio Wix 3aMeHy CMOJIBI

910

[Ipen.nmepexn

BBIKIT

,HaTLII/IK TIIpeeJIbHOIr0 YPOBHA aKTMBMPOBAH

937

[TepeMm. KoHTpOJIEpA

BBIKIT

IIpepynpexxparomntee coobieHne, CBA3aHHOE C
BXOZJOM KOHTpOJIIepa
CocrosiHMe mepeMeHHOV KoHTposuiepa «Coom»

» [IpoBepbTe 0651aCTh IpUMEHEHNSA

938

YcraBka KoHTpomiepa

BBIKJT

Ipenynpexparoliee coobiieHne, CB3aHHOe C
BXOJIOM KOHTpOJIIepa
CocTosiHMe KOHTPOJIbHOM TOUKM «COo»

» [IpoBepbTe 0bnacTb NpUMeHeHUA

939

Uckax.KoHTpo.

BBIKJT

[Ipenympexxpatoliee cooblieHNe, CBA3aHHOE C
BXOJIOM KOHTpOJIIepa
CocrosiHMe IepeMeHHOM oMexu «Cooi»

» [IpoBepbTe 0bnacTb NpUMeHEHMA

951-
958

briok aktuB. CH1 ..

BBIKIT

BbIXO,Z[HbIe 3Ha4YeHMA M COCTOAHME NaHHbIX
KaHaJIOB HaXOOATCA B pEXMME yOepXXaHUA

> HO)KHI/ITECB AeaKTUBallMM peXxXrMa yaep>XaHusa

961-
968

Inarnoct.Mmomyne 1
(961)

[narHoct.momyme 8
(968)

S BBIKJT | BBIKII

[narHocTnyecKmii MOZyJb aKTMBUMPOBaH

969

Tartmep Modbus

S BBIKJT BBIKJT

I[Tpubop He MOIYYMIT OTBETHOE COObIeHNME
Modbus 0T Befiy1iero ycTpomcTBa 3a
yCTaHOBJIEHHOE BpeMs. [/Is mapaMeTpoB
Tpoliecca, IepefiaBaeMbIx 1o IpoTokony Modbus,
YCTaHOBJIEH CTATYC «HEL|e/CTBUTEIIBHBIE

970

[Teperpyska

BKII

ToxoBBI BXOA, ITeperpyXeH

ToKOBBIV BXO[ OTKJIFOUAETCA B CJIyyae
NIpEeBBIIIEHMS YPOBHSA curHana 23 MA (T.e. mpu
neperpyskKe) ¥ aBTOMaTU4eCKU aKTUBUPYETCS
[0CJIe HOpMasM3almy Harpy3Kn

Endress+Hauser
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No Coobmenne 3aBozickne HacTpoiky | TecTMpoBaHMe MM MepEI 110 YCTPaHEHMIO
ommbku
sl D2 F3
971 | Cnab.Bx.curHan S BKJI BKJI CruikoM HU3KMI ypOBEeHb CUMTHaIa Ha TOKOBOM
BXOZIe
[1pu ycTaHOBIEHHOM AMamnasoHe oT 4 1o 20 MA
BXOJJHOJ TOK MeHblIle TOKa OIIMOKM HVPKHETo
mipefena
» TIpoBepbTe BXOJ Ha OTCYTCTBME KOPOTKOT'O
3aMbIKaHMA
972 | Tok > 20 MA S BKJI BKJI BrIxon 3a BepxHMI ITpefie)l AM1arna3oHa TOKOBOIO
BBIXOZa
973 | Tok< 4 MA S BKJI BKJT BrIX0A 3a HYDKHMI IIpeferl Auana3oHa TOKOBOro
BBIXOZa
974 | IurH. IOATBEPX. C BBIKJI BBIKJI [Torp30BaTeNb KBUTMPOBAJI CO0bLIeHNeE,
oTobpakaeMoe B MEHIO M3MepeHNs
975 | Ilepesamyck npubopa C BbIKN | BBIKN | Cbpoc mpubopa
976 | Bompir.3Hau. UMM S BKJI BBEIKI | UaCTOTHO-MMITYJIbCHAS MOIYIIALMSA: BEIXOLHOM
977 | M — S CMTHAaJI HAaXOAMUTCA 3a BEDXHUM/HVKHUM
al. SHad. BKIL BRI | mpenenom. 3HaueHMe M3MepSeMOit BeIAUIMHEL
BBIIIO 3a Ipefiesibl YKa3aHHOIO [yara3oHa:
= [aT4YMK B BO3[yXe;
® IIy3BIpM BO3[yXa B apMartype;
® HeJIONyCTMMBIN ITI0TOK K AaTUMKY;
® [aT4YMK 3arpsA3HEH
1. OumctuTe maTUMK
2. IlpoBepbTe [OCTOBEPHOCTD JAHHBIX
3. Cxoppektupyire Hactpouky UMM
978 | ChemoCl.oTKasoyc. S BKJ BKJI B paMKax HacTpoeHHOTo nepuojia He obHapyXeH
HY OfMH CMTHAJI 00paTHO CBA3M
1. IIpoBepsTe 0bnacTe IpMMeHEHMS
2. llpoBepbTe MOOKITIOUEHME
3. YBenmubTe NPOAOIDKUTEIBHOCTD
990 |Ilpenen. OTKIIOH. F BKJT BKJT M36BITOUHOCTD: TIPEBEILIEHO [IpefieIbHOe
3HaueHMe OTKIOHeHHA B %
991 | Inan. xoHn. CO2 F BKJI BKJI Kounentpammsa CO, (mpoBoAMMOCTb IpU
Zlerasanmm) BBILUIA 3a IpefeJIbl AMana3oHa
M3MepeHuns
992 | Pacuer 3Hau.pH F BKJT BKJT Pacuer pH 3a mpegmenamy nyana3soHa M3MepeHus
993 | Pacu.3nau. rH F BKJI BKJI Pacuer rH 3a npefienamu AyanasoHa M3sMepeHMs
994 | 3Hau.mud.IpoBOL. F BKJI BKJI [BoviHas TPOBOAMMOCTS 32 IpefeiaMu
IvarasoHa M3MepeHus
1) CurHan craTyc
2) narH. coobmenmue
3)  Tok moBpexAeHNs

12.6.2 ChoeumdpuuHble s AaTYMKA AMAarHOCTUUYECKME CO0bmeHus

PykoBopcTBo 110 3KcrutyaTaimy "Memosens', BAO1245C

12.7

HeobpaboTaHHble guarHocTuueckme coobmeHns

MeHtro "[IMarHocTMKa" COAep>XKUT TOJTHYE0 MH(POPMALIMIO O COCTOSTHMY ITprbopa.

Kpome TOI'O, M3 HEI'O MOXXHO BBIIIOJIHATE PAa3JIMYHbIE CEPBUCHBIE Q)YHKLU/II/I.
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[TepeuncreHHEBIE HIDKe CO0DIEHMA 0TODpaXKaroTCA KaXKAbli pas Mpy BXOZE B 3TO MEHIO:
= Haubornee BaxkHOe coob.

,HI/IaFHOCTI/ILIECKOE COOGLLIEHVIE, 3aIllMCaHHOE C BbICIIMM YPOBHEM KPUTUMYHOCTU

= [Ipom.coobienne
ImarsocTideckoe cooblieHye, IpUUIMHa KOTOPOTO Y2Ke He CYILIeCTBYeT.

Ipyrue dyHKIVM MeH!0 'TlnarHocTKa' IpUBeleHbl B CJIeAYOIMX Pasfesiax.

12.8

CrMCcOK gMarHocT.

B 3TOM CIMcKe 0TObpaXKaroTCs BCe TEKYIIME IUArHOCTMUECKe COObIeHNM.

Kaxnoe coobiieHne nMmeeT BpeMeHHYI0 MeTKy. Kpome Toro, oTobpaXkaeTcs KOHpUIypanus
M OIIMCaHMe COODIIeHNs COTTIACHO COXPaHeHHEBIM IaHHBIM 110 Iyt MeHnro/Hactp/Obume
Hacrpoyiku/Pacump. HacTpoiiku/HacTpoyiku guarsHoctuku/XapakT.fUarH. .

12.9

XKypnan perucrpanmm cobbITuin

12.9.1 [ocrymHBIe XKypHabl perucTpanumn

TuIBl )KypHAJIOB perncrpauyum

= QU3UUECKY JOCTYIHEIE XKYPHAJIBI PETUCTPALMH (BCe, KpoMe 0bIIero »XypHasa)

= By 6236l JAaHHBIX BCEX XKYPHAJIOB PETUCTpaLM (=001mit XKypHAII PerMCcTpaLum)

XKypnan perncrpaummu | OTobpakenne B Makc. Moxxet Kypuan | 3amucn Bo3moxxH
3ammceit | 6BITH permcrpa | MOXXHO oCTh
[eaKTUBM | LU yOanATbe | SKCIOpTa
poearo ¥ | moxHO
YAAIATD
Obmi >XypHan Bce cobrrtusa 20000 a Her a Her
perucrpanym
Kypnan kanubpoBku | Kanubp. cobeiT-s 75 (Oa) Her Ia Ia
Kypuan permctpaumy | CobBITHS HACTPOEK 250 (Oa) Het Ia Ia
orepaLmm
Kypnan permcrpauyy | CobeITHsA oyary. 250 (Oa) Her Ia a
JIMarHOCTUKA
Kypnan permctpauyy | Bee cobertisa 50 Her Her Her Ha
BepCUit
Kypnan permctpauyy | Bee cobertisa 125 Her Her Her Ha
Bepcyy anmnapaTHOro
obecrieyenns
Kypnan permctpauyy | 2KypHasibl JaHHBIX 150000 |[Ma Ha Ia Ha
JIaHHBIX 71 AaTINKOB
(omms)
2Kypnan otnagku Cob. Hamap, 1000 Ia Her Ia a
(mOCTYTIHO TONBKO MpM
BBO/JIE CMIELMAIBHOIO
CEPBUCHOTO KOfa
AKTUBALMN)
1) 3HaueHNA B CKODKaxX 03HAYAIOT 3aBMCMMOCTD OT 0DIIero XypHasa permcTpanmm
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12.9.2 Mesnro XypHansl

DIAG/XypHanbl

DynKums

Ormuyn

Hudopmanys

D Bce cobrITHs

XpOHOJIOTMYEeCKMI CIIMCOK BCEX 3aIMCcen
)KypHasla perucrpanym ¢ MH(opMaLmelt o TuIe
cobpITHSA

= Jlep. K fate
= Bpemsa

P [oka3aTb OTobpakeHne cobbITHI [1s1 oTobparkeHms moxpobHO MHPOpMALU
BbelbepuTe Tpebyemoe cobeITHe
P Ilep. k mate Ionb3oBarensckmiit BBOZ, | C IIOMOIIBIO 3TOV (DYHKIMM MOXKHO IEPENTH K

KOHKDETHOMY BpeMeHM 3alluceil B CIIMCKe. 3To

T03BOJISIET HE MIPOKPYUMBATH BECh CITMCOK IIpU

rioycKe nHpopmanym. OOHAKO MOJTHEIA CITMCOK
BCerza NOCTYIIeH A IPOCMOTpa

P Kanmnbp. cobeIT-s1

XpOHOJIOTMYeCKMIA CIIMCOK BCEX CODBITMIA
KarmmbpoBKM

= [lep. K mate

P [lokasaTb OtobparkeHne cobBITHIA [lna oTobpakeHns nofipobHo MHGbOpMaLyn
BEIbepuTe Tpebyemoe cobbiTre
P Ilep. kx mare Ione3oBaTenbckuit BBOg | C IIOMOIIBIO 3TOM (DYHKLIMY MOXKHO [IEPEeNTH K

KOHKDEeTHOMY BDEMEHM 3aIceii B CIMCKe. ITO

= Bpemsa 103BOJIsIET HE IIPOKPYUMBATE BeCh CITVICOK IIPU
rovcke MHGopManmym. OfHAaKO IOJIHBIN CIIMCOK
BCerza AOCTYIIeH A7 IPOCMOTpa
> Ynamute Bce mosumm [ericTBME 3Iecb MOXKHO YOaJIUTh BCe 3aIMCH XKypHasa

Ka/mbpOoBKK

P CobbITHs HACTPOEK

XpOHOJIOTMUECKMI CTIMCOK BCEX COOBITHIT
HaCTPOMKMU

= Jlep. K gate

P [TokazaTb OTtobpakerne cobbITHI Insa otobpaykeHns ofpobHO MHpOpMaLyM
BbIbepuTe Tpebyemoe cobeITHE
P Ilep. x fnate Ionb3oBarenbckmit BBOZ, | C MOMOIIBIO 3TOV (DYHKLIMM MOXXHO IepeiT K

KOHKDETHOMY BpEMEeHM 3aIlMCel B CIIMCKe. ITO

= Bpewms 103BOJISIET He NIPOKPYUMBATh BeCh CIIMCOK 1Py
noucke MHGopManmm. OOHaKO MOJIHBI CIIMCOK
BCerza AOCTYIIeH OIS IIPOCMOTPa
> Ynammute Bce mo3uimm [ericTBMe 3ecb MOXKHO YZAaJIUThb BCe 3aIMCH XKypHana

perucTpanmm yrpasieHns

» CobpITHS OMarH.

XpOHOJIOTMUECKMIA CIIMCOK BCEX
OVArHOCTUYECKUX CODBITHI

= [lep. kK ate

P [ToxaszaTb OTobpakeHne cobbITHI [1s1 oTobparkeHms noapobHoO MHPOpMALIMU
BbIbepuTe Tpebyemoe cobbITHE
P Ilep. k nare INonw3oBarenbckuit BBOg, | C IIOMOIIBIO 3TOV (DYHKLIMY MOXKHO IIEPENTH K

KOHKpPETHOMY BpEMEHU 3aIMCei B CIIMCKe. ITO

= Bpemsa T103BOJIsIET He IIPOKPYYMBATH BECh CIIVICOK ITPY
riovcke MHGOopManmym. OOHAKO MOJTHBIN CIIMCOK
BCerza NOCTYIIeH A IPOCMOTpa
[> Yoanure Bce o3umu HevicTBue 3mecb MOXXHO YIAJIUTh BCe 3aIlMCH XKypHasa

peructpaumm IMarHoCTUKN

3amycy XKypHasia perucTpanyy MOXKHO IIPOCMOTPEeTh B rpadMuecKoM Bufie Ha AMUCIIIee

(Ioka3.rpadux).
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Liquiline CM442R/CM444R/CM448R [MarHocTvKa 1 ycTpaHeHye HEMCIIPABHOCTEN

Iucrneit HacTpauBaeTCs B COOTBETCTBMM C KOHKPETHBIMY TpebOBaHMAMMN.
= Ha)XMMTe KHOIIKY HaBUraTopa Ha rpaduyueckoM OAMCIUIee: OTKPOIOTCA JIOIIOTHUTEIIbHbIE
OILIMM, HAIIPUMED, BO3MOXXHOCTB YBeJIMdeH!s (pparMeHTa 1 NepelBioKeHe rpaduka o
ocsAM X/.
= OnpefienuTe Kypcop: IIpy BEIOOPe 3TOM OMIyM MOXKHO IlepefIBUraThCs 10 IpaduKy C
MOMOIIIBI0 HABUTATOpa M ITPOCMAaTPUBATE 3aITUCH XKypHasla perucTpalym (MeTKy JaHHBIX/
3HaUYeHVe M3MepsIeMOl BeJIMUMHEI) B TEKCTOBOM (DOpMe IS KXKIIOM TOUKM Ha rpadmke.
= OHOBpeMeHHOe 0TobpakeHMe IBYX XKYpHaJIOB perucrpauymy: CpaBH. rpadukoB 1
Ioka3s.rpa¢uk:
= BEIOpaHHBIN rPadMK, Il KOTOPOrO MOXKHO, HAIIpUMep , U3MEHUTD YBeJIMUEHME UITU
Kypcop, obo3HauaeTcss MarmeHbKUM KpPeCcToM,;
® B KOHTEKCTHOM MEHIO (BBI3BIBAEMOM Ha)XKaTMEM KHOITKM HaBUIaTOpPa) MOXKHO BEIOPATh
Ipyrovi rpacdmk. [Tocsie 3TOro MOXXHO IPUMEHMTE K 3TOMY I'PaPUKy (PYHKLIMEO
YBeNIMYeHNs], CIBUATA WIM Kypcopa,;
® KpOMe TOTr0, B KOHTEKCTHOM MEHIO MO>XKHO BBIOpaTh 0ba rpaduka cpasy. ITo
TMI03BOJISET, HAIPUMEP , UCIIOTb30BATh (PYHKLMIO YBEJIMYEHWUS OGHOBPEMEHHO IJI
0boyx rpadmKoB.

126.00
nA [X]

34.00
nA >
09.11.2011 23.11.2011
14:02:20 11:25:32

12.00
pH 0

6.00
pH >
09.11.2011 23.11.2011
14:02:20 11:25:32

A0016688

63  OdrnospemenHoe omobpasicerue 08yx epapuKos, «gpblbpan» sepxrull

DIAG/XypHaisl

Endress+Hauser

Oyuxims

040117173

Mudopmanma

p XKypHarne! faHHBIX

XPpOHOJIOTMYECKWMI CIIMCOK 3aIlMCelt XKypHaa
perucTpaLmy JaHHbIX IS aTUMKOB

KypH. mansbx 1 ... 8
<Vms xypHana
perucTpanmm>

9T0 MOAMEHI0 LOCTYIIHO 71 BCEX HAaCTPOEHHBIX
Y aKTMBMPOBAHHBIX KYPHAJIOB PEruCTpaLym
IaHHBIX

McTouH. TaHHBIX

ToNBKO AJIs YTEHWUS

OtobpakaeTcs BXof, MIIM MaTeMaTHJdecKast
yHKIMA

/3mep.3HaueHue

TonpKo g yTeHust

OTobpakaeTcsi perncTpMUpyeMoe 3HaueHue
M3MepsIeMOM BEJTMUMHBL

OcraBI. Bp. 3amUcK

TornpKo m1d yTeHust

OTobpakeHne KOJIMUeCTBa JHEM, YaCOB ¥ MUHYT,
OCTaBIUMXCA [0 IIeperoJIHEHN KXypHaIa
perucrpanym

» ObpaTuTe BHMMaHMe Ha MH(OPMALMIO IIpK
BeIbOpe TMIIa MaMATH B MeHI0 Obime
HacTtpoyiku/XKypHaiel

» [Tokasate

OTtobpaxkeHne cobBITHIA

[na oTobpakenns nogpobHoi MHGOpMaLyM
BeIbepuTe Tpebyemoe coberTre
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DIAG/XypHainsr
OyHKIms Ompym Hudopmanys
P Ilep. k pnare INonw3oBarenbckuit BBog | C IIOMOIIBIO 3TOV (DYHKLIMY MOXKHO ITEPENTH K
= [lep. Kk faTe KOHKDETHOMY BpeMeHM 3aIuceil B CIIicKe. 3To
= Bpemsa T103BOJIsIET He IIPOKPYYMBATH BECh CIIVICOK ITPY
riovcke MHGOopManmm. OOHAKO IIOJTHBIN CIIMCOK
BCerza NOCTYIIeH A IPOCMOTpa
P [Tokas.rpadux I'pacdmueckoe 3amucy 0TobpaXKarTCs COrNIacHO HACTPOMKAM B

oTobpa)keHue 3ammceil B
JKypHaJle perncrpanmm

MeH0 Obmye HacTporku/ XKypHaiel

CpaBH. rpagmKoB

BribepuTe opyroi XypHan
permcTpaumy 1aHHbIX

ITa (PYHKIMA MO3BOJISAET IIPOCMATPUBATD BTOPOM
JKyPHaJI percTpaumy OfHOBPEMEHHO C TEKYILIMM

[> Ypamre Bce mo3umym HevicTBre 31ecb MOXXHO YIIaJIUTh BCe 3aIlMCH XKypHasla
perucTpauym JaHHbIX
P Coxp.KypHaIIEL
®opm. daitna Be16op » CoxpaHuTe XXypHaJl perucTpanym B (ain
= CSV BbIOpaHHOTO (hopmara
= FDM .
[Tocrie 3TOro MOXXHO OTKPEBITh COXpaHeHHE CSV-
carn Ha [1K, Hanpumep B MS Excel, n
OTPeaKTMPOBATh €r0. 1) dasier FDM MOXHO
nmMnoptupoBath B FieldCaren 3aapxuBupoBath ¢
LIeTIBbIO 3aIIMUTHI OT HeCAHKLIMOHMPOBAHHOIO
JlocTymna
[> Bce »ypHaJIbl JaHHBIX HericTBue JTa (PyHKLMA UCTIONB3YeTCs A COXPaHeHUs

> XKyph. panHex 1 ... 8
[> Bce »xypHasbl cOOBITHI
[> XKypHan kanubpoBku
[> XpyHan quarHocTKm
[> KypHain HacTpoek

> KypH. Bepc. obopyn
[> XKpynan Bepcuit

BBIITOJTHAETCS B MOMEHT
BEIDOpA ITYHKTAa MEHIO

XKypHasia perucrpaumm Ha SD-KapTy

» CoxpaHuTe >XypHaJI perucTpaLmu B hai
BeIOpaHHOro (hopmara. [locse 3TOro MOXXHO
OTKpBITE coxpaHeHHBI CSV-dait Ha [1K,
Harnpumep B MS Excel, 1 oTpefjakTpoBath
ero. ®aitner FDM MOXXHO MMITOPTMPOBATh B
FieldCare v 3aapxuBMpOBaTh C LEJIBI0
3alIMThI OT HeCaHKLIMOHMPOBAHHOIO AOCTYIIa

Ha3ssauwme ¢aitnia cocront n3 VmeHT. xxypHana (Menro/Hactp/Obumume Hactpoiiku/XKypHansr),

COKpALEHNs OT CJI0BA JKYPHAJI ¥ BDEMEHHO METKM

1) B CSV-dartnax MCIonp3yroTca MeXIyHapoaHble GopMaThl Umcesl 1 paspenuTerei. [lostomy nx
Heobxommmo umroptposath B MS Excel B kauecTBe BHEIIHMX AaHHBIX ¢ KOPPEKTHBIMM HaCTPOMKaMMU
copmata. Ecrv paitnn OTKpEITE ABOMHBIM ILETYKOM Ha HeM, TO AaHHbIe 6yIyT 0ToOpaXKaThCs MPaBUIIBHO
TOJIBKO B TOM CiTy4ae, ecm Ha [1K ycranosnen MS Excel ¢ BeibpanHo crpanon US.

12.10 Cumymnauusa

B 11e/15x TeCTMpOBaHUA MOXXHO MOZEJIMPOBATh Ha BXOJlaX M BBIXOZIAaX CJIENYIOLIMe

3Ha4YeHMA:

= 3HaueHMA TOKa Ha TOKOBBIX BEIXOZAX
» 3HayeHUs U3MepsIeMO BeJTMUMHBI Ha BXOOaX
= Pa3sMBIKaHMeE WIM 3aMbIKaHME PeJIeHOT0 KOHTaKTa

ﬂ MO)IEHI/IpOBaHVIe BBITIOJTHAETCA TOJIBKO IJIA TEKYIIMX 3HaueHUN. Mcrnonp30BaThe
(iJYHKLIVI}O MoZeJIMpOoBaHMA OJIA pacyeTa CYMMapHOI'o 3Ha4Y€HUA pacxoda WiIN 0CagKOB

HEBO3MOXXHO.

Endress+Hauser
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DIAG/Cumynsiimst

OyHKIMM Ornyn Uudopmarms

P TOK.BBIXOZ Xy MogenmpoBaHue BBIXOAHOIO TOKa
ITO MeHF0 BBIBOAUTCS [J1sT K&XKIOI0 TOKOBOTO
BEIXOZA.

Cymyrsanms Br16op Ecnmyt akTMBHO MOJZle/MpoBaHMe 3HaueHMsd Ha
= BEBIKIT TOKOBOM BBIXO[I€, TO PSILIOM CO 3HAUEHVMEM TOKa
= BKIJ Ha JycIuiee 0TobpaykaeTcst 3HAYOK

. MOZeJTMPOBaHMS.
3aBoJICKMe HaCTPOMKN AEp
BBIKIT
Tok 2,4 ...23,0 MA » YcraHOBUTe Tpebyemoe 3HaueHue IyIs
. MOZeJIMPOBaHMS.
3aBofCKME HACTPOMKHA ORem1poBa
4 MA
P CurH. perne MopempoBaHMe COCTOSHUSA perie
P Relay x:y 9TO MeHI0 BEIBOAUTCA AJIA K&XKIIOTO pesle.

Cyvmymsaoms Beibop Ecm akTMBHO MOZeIMpoBaHMe COCTOSHUA perle,
® BBHIKI TO PSZIOM CO 3HAYKOM peJie Ha IucIuiee
= BKIJ oTobpaXkaeTcs 3HaUOK MOZIENIMPOBaHMSA.
3aBofCKMe HACTPOMKA
BBIKJT

Cocr. Beibop » YcraHoBuTe Tpebyemoe 3HaUEHNME ATIA
= Hus MOZeNMpOBaHUA.
= BErIc.

3aBoACKMEe HACTPOMKHA
Hus

[Ipu aKTMBALMM MOLENMPOBAHMS peJie
MePEeKITF0YaeTcs B COOTBETCTBUM C 3TON
HaCTpoyiKoi. Ha 3KpaHe MHAMKALMM 3HAYEHUS
M3MEPSIEMOI BEJTMUMHEI 0TOOPaXKaeTesi BKII (=
Hu3s) wi BeIKII (= BBIC.) [719 cOCTOAHMA
MOJIEJTMPOBAHHOTO peJle.

P Vi3mep. BXOAE!

Kanan : napametp

MogempoBaHue 3Ha4eHNUsA U3MepsaeMon
BEJIMUMHEI (TOJIBKO IS [ATUYMKOB)

9TO MeH!0 BEIBOAUTCA AJIA KaXKIOr0
M3MEPUTEJIBHOTO BXOJIa.

Cymynaumsa

Br16op
® BEIKII
= BKII

3aBofCKMe HAaCTPOMKK
BBIKJI

Ecimu akTMBHO Mo eJmMpoBaHMe 3HaUeHUA
I/ISMepHeMOI;I BEJIMYMHBI, TO PAAOM CO 3HAYEHUEM
VI3MEpHEMOI;I BeJIMYMHBI Ha OUCIIee
OTOﬁpa)KaeTCH 3HA4YOK MO eJIMPOBaHMA.

OcH.3HaueHne

B 3aBucumocT oT OaTyrKa

» YcraHoBuTe TpebyeMoe 3HAUEHME IS
MOZEMPOBAHMS.

CuM.TeMIIepaTypsl

Br16op
® BEIKII
= BKII

3aBofCKMe HAaCTPOMKK
BBIKJI

Ecmm akTMBHO MOJIeMpOBaHMe M3MepeHHOI0
3HAaUEHMA TEMIIEPATYPEL, TO PALOM CO
3HaueHMEeM TeMIlepaTyphl Ha AMCIIee
oTobpakaeTcs 3HaUOK MOJIEJIMPOBAHUS.

Temneparypa

-50,0...+250,0°C
(-58,0 ... 482,0 °F)

3aBOJICKMe HaCTPOMKNU
20,0°C (68,0 °F)

» YcraHoBuTe TpebyeMoe 3HaUEHME IS
MOZEMPOBAHMS.
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12.11 MWcnerranne npubopa

DIAG/[OuarH.cuc.
Oyukys Onym Mudopmanmsa
» [Inraume ToNbKO YTEHNE [TopobHBIN CIIVMCOK MCTOUHMKOB ITUTaHUSA
= [[ndposor Bxox 1: 1.2B | npubopa
* incpposon BXO;F 5235;]3 B omyuae HencripaBHOCTH paKTHUeCKMe
" BHaHOFOB BXOF‘MB‘ 3HaUeHNA MOTYT OT/INMYAThCSA OT
® DXOH faTdMKa: MIpUBeLI€HHBIX.
= TemmnepaTypa
P Heartbeat Heartbeat He BMsieT Ha BBIXOZIBI U UX

COCTOSTHMA. BBl MOXeTe HayaTe IPOBEPKY B
711000V MOMEHT, 3TO He MOB/MsET Ha IIpoliece
M3MepeHns

p> BEIIOSTHAUTE TIPOBEPKY

Haunnaer npoBepky

1. [na coxpaHenus pesyneraToB: Ok
" VHOMKauys pesyNbTaToB (CM. HVKe).

2. Ybemurech, 4TO B YCTPOMCTBO YTEHMSA KapT
nipubopa BcTaBreHa SD-KapTa ¢ pyHKIMeN
3ammen
JxcnopT Ha SD-KapTy.

- PesynbraThl 3ammcbIBarOTCA Ha SD-
Kapty B popmaTe PDF-paita. Ha
3KpaHe I0ABUTCA MHPopMalms 06
YCIeIIHOM MIJIY HeYCIIeIHOM
3aBeplIeHMy JTaHHOTO IeMCTBUA.

3. B o1yuae ommbKy IIpy 3KCIIOpTe AaHHBIX:
npoBepbTe SD-KapTy; Ipy He0bXOAUMOCTH
MCIIONB3YMTe OpyTryro SD-KapTy.
[TpoBepbTe oTCeK 1A SD-KapT B 6a3oBoMm
MopyIIe.

[> Pe3ynbraThl MpoBEpKU

OTtobpakeHne pesynbpTara
= Omepatop 3aBofia

[Tonb30BaTENTBCKMI TEKCT, A0 32 CMMBOJIOB.
= Jlokaums

[Tonb30BaTENTbCKMIA TEKCT, A0 32 CMMBOJIOB.
= OTueT o IpoBepKe

ABTOMaTMYECKAA MeTKa BpEMEHMN.
= [D npoBepku

ABTOMaTUUECKUM CUETUMK.
® Obmmit pe3ynbTaT

YCIenHo Wiy HeyCIIeIHo.

[> 3kcnopt Ha SD-
KapTty

IKCIOPT OTUYETa O IpoBepKe B darut PDE:

= [leTaJIbHbI OTUET 10 pas/IM4YHbIM IIpOBepKaMm
npubopa;

= yHMOpMaLMA 0 BXOAAX M BBIXOJaX;

= yHpopmauus o npubope;

= yHpOpMaIMA O faTINKe.

OTyeT roToB K neyaty ¥ moamucanuto Ero

MOXHO Cpasy IIpWIOXUTb, HalpUMep, K XKYPHaITy
oIepanmm.

Endress+Hauser
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12.12 Cbpoc nsmeputenpHOro npubopa

DIAG/Cbpoc
Oyuxms Onmn Uudo
[> Iepesanyck npubopa Br16op [Tepesarmyck c coxpaHeHMeM Bcex ITlapaMeTpoB
= Ok HaCTPOKK
® BhIx
[> 3aBofCK.yCTaHOBKM Br16op [lepesanyck co cbpocom napaMeTpoB HaCTPOMKM
= Ok Ha 3aBOCKME
= BpIx [Tpy 3TOM BCe HecoXpaHEeHHbIe ITapaMeTphbl
HaCTPOVIKY OYIyT yTepsiHEL.
12.13 WMuadopmanus o npubope
12.13.1 CucremH. MvH(popManys
DIAG/CucremH. MH(pOpMaLys
dyukms Omupym Uudopmarms
0Obo3Hau. mpubopa Tompko Oyist uTeHUsA VHauBMIyanbHOE HaMEeHOBaHMe

nipubopa > Obmye HacCTPOMKN

Kop 3akasa

TomnbKo [y1st UTeHMUsA C ITOMOIIBIO 3TOrO KOZA MOXKHO
3aKa3bIBATh AlNapaTHOe
obecrieueHme, UOEHTUUHOE
MMEIOLIEMYCS

ITOT KOl MEHSETCS TIPY U3MEHEHNUN
anmapatHoro obecnedenus. 3gecb
MOKHO BBECTY HOBEIN KOJI,
TIOJTyYEeHHBIA OT U3TOTOBUTENIS D,

[ns1 onpenienieHys BapMaHTa MCIIOJIHEHNA Ipubopa BBeAMTe KOA 3aKa3a Ha CTPaHMIIE ITOMCKA,
PacCIIoNOXXeHHOM 110 (JleAyroleMy afpecy: www.endress.com/order-ident.

Kop 3axasa pacur.

TorneKo Amns yTeHus [TonHEW KOJ| 3aKa3a 1A MCXOIHOTO
nipmbopa CornacHo crenmpuKanmm

TEeKYII.KOJ 3aKa3a pacul.

TomnbKo AyA yTeHNA Texymmit KoJi ¢ y4eToM M3MeHeHM
B annapaTHoM obecredeHny. 3TOT
KOZl He0bXO[IMO BBECTH BPYUHYIO

Bepcua I10 Tonbko Ana uyTeHns CepwitHBEIE HOMEpa MO3BOJIAIOT
TIOJIYYMTb JOCTYI K JaHHBIM U
[OKyMeHTaLyy o rpubope B
MHTEpHETe:
www.endress.com/device-viewer
Bepcus [10 TomnpKo Ayst UTeHUA Texyias Bepcus
p HART Tompko Ana yreHus Uudpopmarms no HART
Tonvko npu Hanuauu onuuu HART = Afpec UMHEBI YHMKf:IHbeIM azipec IpMBA3aH K
= YHUK.afipec CepMITHOMY HOMEDY Y UCTIOJb3YeTCs
= [D mponsBomuT. 11 obpareHns K npubopam B
= Tum ipubopa cpene Multidrop
= Obn.nmpubopa Howmepa ncrionsenwit nmpubopa u
= [lomck obHOBII. 10 Bepcuii IporpaMMHOIO

obecrieyeHMs MOBBIIAKTCA npn
BHECEHUM U3MeHEeHUM

» Modbus

Tonvko npu ranuvuu onyuu Modbus

Tompko Oyist uTeHNUsA Mudopmanmst no Modbus
= AKTUB.

= Afpec IMHBI

= 3aBeplIeHKe

= Modbus TCP Port 502
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DIAG/CucremH. MHpOpMAaLMs

DynKuma

Onuyn

HHdpopmanysa

» PROFIBUS
Tonbko npu ranuuuu onyuu PROFIBUS

TornpKo s UTeHus
= 3aBeplIeHKe

= Afnpec IMHBI
VmeHT. HOMep
Bombr

DPVO state

DPVO fault

DPVO master addr
DPVO WDT [ms]

CocTosTHME MOZIYIIA M ApyTas
mHpopmarms o PROFIBUS

» Ethernet

Tonvko npu Hanuuuu onyuu Ethernet,
EtherNet/IP, Modbus TCP, Modbus RS485
unu PROFIBUS DP unu PROFINET

TonbKo oy YTeHus

s AKTUB.

= CepBep

= HacTpovku CBA3U
DHCP

IP-Appec

Macka cetn

[Inro3

CepBuc. mepexJI.
MAC-Anpec
EtherNetIP Port 44818
Modbus TCP Port 502
Cepsep TCP Port 80

Mudopmarms o Ethernet
OtobpakeHye 3aBUCUT OT
MCIIOJIb3YEMOT0 IIPOTOKOJIA TI0JIEBOM
IIVHEBL

p PROFINET
Tonbko npu ranuvuu onyuu PROFINET

Homep cranmym

ToNBKO OJ1A YTeHUs

p SD-kapra

TosnBKO 15T UTEeHUS
= Cymma
= (CB0bO. maMATh

» CycreMH.Momymm

3aj.maH.

OcH.

Mogyne ngucrnesa

Pacumpur. mara 1 ... 8

TonpKo s YTeHus
= Onucanne
Bepcna I10

Kop 3akasa
Bepcus obopyzios.
Bepcna I10

[anHaa HGOpMAaIs
MIPe/IOCTaB/IAETCA 110 KaXKI oMy
MMEIOLIEMYCS MOJTYIIEO
3JIeKTPOHMKM. YKa3bIBalTe
cepuitHbIe HOMepa 1 KOZIbI 3aKa30B,
HaIpyuMep, Ipy HeobXoaMMOoCTH
CEepBUCHOTO 0bCITYKMBaHNSA

P [atumkm

TonbKo [J1s1 YTeHUs:
s Ommcanue

Jannas nHGOpMAaIMA
TIpefIOCTaBIIAETCA 0 KaXKIOMy

= Bepcua [10 MMemolleMycs AaTUMKy. YKasblBanTe
= Kop 3akasa cepuitHBIe HOMepa 1 KOJBl 3aKa30B,
= Bepcys obopymos. HaIpyUMeD, Py HeobXOoaMMOCTHI
= Bepcua [10 CepBUCHOT0 0bCITYKMBaHMUA
P CoxpaHeHMe CUCTEMHO MHDOPM.
[> CoxpanuTb Ha SD-KapTy Nwms canna Muopmarms coxpanseTcs Ha SD-
IIpMCBaMBaeTCsa KapTy BO BJIOXKEHHYIO MAIKy

aBTOMATHYECKM U
BKJIIOYAET B cebs MeTKy
BpeMeHU

«sysinfo»

CSV-aits1 MOXXHO OTKPBITh U
OTpejlaKTMpOBaTh, HanpuMep, B MS
Excel. 3ToT hart moxxeT
MCII0J1b30BAThCA TIPY 0OCITY>XKMBaHUMU
npubopa
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DIAG/CucremH. MH(pOpMaLms

dyukms Ompym Uudopmarms

P Heartbeat skcrutyararms Oyuxumy Heartbeat mocTymiHeL
TOJIBKO B COOTBETCTBYIOLIMX
VCIIOJTHEHMAX Ipubopa Wi pn
BBOZIE JOIIOJIHATEJIBHOIO KoZia

JlocTyna
p ITpubop Tomnpko Amna yreHus T'oToBHOCTB
= (Qbuiee BpeMs paboTbl [TporieHTHOe 3HaUEHVE BpeMeHM
s CueTuyky nocsne cbpoca | paboTsl 6e3 HamMuys 0XXKMUAAOLINX
= JOTOBHOCTB onmboK (IIpy IOSIBJIEHNM KOTOPEIX
= Bpewms pabotel TeHEPUPYETCSA CUTHAJT COCTOSIHMA F)
= Bpems B cboe (Bpemst paboTel - Bpems B
= KomuecTBo cboeB c6oe)*100% /Bpemsi paboTsI

= Cpep.BpeMs
HapaboTKM Ha OTKa3
s Cpepn.BpeMs Ha
PEeMOHT
= > COpoCHTh CYETUMKI

Bpems B cboe

Oburee 3HaUEHNEe BpeMeHy paboTEl ¢
HaJIMYMEM OXKMAAIOIIMX OLIMDOK
(rpy rosIBIIEHMM KOTOPBIX
TeHepUpYeTCs CUTHaJI cOCTOsTHMA F)

Cpen.Bpems HapaboTku Ha OTKa3
CpepHee BpeMst MEXIY OTKa3aMu
(Bpems pabots! - Bpemst B cboe)/
KommyecrBo cboeB

Cpeni.BpeMsi Ha pEMOHT

CpenHss IpoA0IDKUTEIBHOCTD
peMoHTa

Bpems B cboe/KonnuectBo cboeB

1) IIpu yCII0BMY IPeROCTaBIIeHNs M3TOTOBUTEJIEO ITOJTHOM MH(OpMauyym 06 M3MeHEeHHUsX B alllapaTHOM
obecrieueHMn.

12.13.2 HHdo o maTunke

» DBribepure TpebyeMblii KaHaJI U3 CIIMCKA KAHAJIOB.

OTobpakaetcss MHOpPMALIMA CJIEOYIOIINX BULIOB:
= [Ipen. 3HaUeHUA
YcrioBus, B KOTOPBIX paHee 0Ka3blBaJICA [aTuMK, HallpuMep , MMHMMaJIbHaA U
MaKCMMasIbHAas TeMITepaTypa -
= Bpems pabotsl
Bpems paboTel faTunKa B YKa3aHHBIX 3KCTpEMaIbHBIX YCIIOBUAX
= VH(popmarnust o KarmbpoBke
[aHHBIE TTOCJIENHEN KaMOPOBKM
= Crrerud.raTunka
[Ipenensl nuana3oHa M3MepeHuUs OJ1 OCHOBHOI'O 3HaUeHMs U3MepsIieMOM BeJIMUMHEL U
TeMIIepaTypbl
= Obwasn napopmanys
NpentndukranmoHHas MHQOPMAMA AaTIMKA

dakTnueckue 0T06pa)I(aEMbIe OaHHbIe 3aBUCAT OT KOHKPETHOT'O IIOOAKJIFOYEHHOI'O JaTUYMKa.

3) JOCTYIIHO He [ BCeX TUITOB AaTUMKOB.

Endress+Hauser
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12.14 W3meHeHMs mporpaMMHOro obecreueHust

Marta HUcnonuenue | Vi3ameHeHus IporpaMMHOro obecrneyeHust IokyMeHTauus1

12/2019 | 01.07.00 Pacumpenne BA01225C/07/RU/13.19
s [lonmep»xka HoBoro Mozyns BASE2 BA00486C/07/RU/02.13
= PROFINET BA01245C/07/RU/08.20

® HoBem gatunk Memosens Wave CAS80E

= Pejie BpeMeHM 1A [IBOMYHBIX TEXHOJIOTMYECKUX
rapaMeTpoB, B 3aBUCMMOCTH OT OCHOBaHHBIX Ha
BpeMeHW YCIIOBUIA

MopepHuusanys

= MaxcmarnbHOe KOJIMYECTBO CHMMBOJIOB IJIA
MaTeMaTUJYecKoM (PYHKIMY (POPMYIIE! YBETIMUEHO 10
255

= [lepenaya AaHHBIX COCTOSHMA Ipnbopa,
orpeierieHHBIX (pyHKIMeM Heartbeat, Bo3amoxxHa
TaKKe 110 LM(POBOI IMHE

= Heartbeat [IpoBepka: mepeomnpeienieH BapyanT
COCTOSIHUA «He aKTUBMPOBAHO»

= OpHoTOYeuHas KambpoBKa AaTunkos pH
afjanTMpoBaHa K TEXHOJIOTMIECKOMY M
permcrpanyoHHOMY IoBefieHuto pubopa CM42

= Qopmar NpoMeXXyTKa BpeMeHM YBeJIMYeH A0 CeKYHT

01/2019 | 01.06.08 Mopepuusanmsa BA01225C/07/RU/11.19
s Oyuxima Heartbeat IIpoBepka bosnbiiie He BmsieT Ha | BAO0486C/07/RU/02.13
BBIXOJIBI BA01245C/07/RU/06.19

s ['padnueckas vHOAMKaIMA cocTosiHMsA Heartbeat
Terepb MHTEIPUpOBaHa B Beb-cepBep

= [IpepienbHbIe 3HAUEHWA UCTOIEHNSA 3JIEKTPOJINTA AJIA
aMIIEPOMETPUUECKUX TATUMKOB KMCIIOPOAA

s [IpeneneHble 3Ha4yeHMA Ays ImkioB CIP-ouncTky amns
4-KJIEMMHBIX JaTYMKOB IIPOBOAVMOCTH

0572018 | 01.06.06 Mopepuusanms BA01225C/07/RU/10.18
s Hogele ceHcopHEBle KHONIKM ALL 11 NONE B BA00486C/07/RU/02.13
penjaKkTopax ¢ MHOXeCTBEHHBIM BEIHOpOM BA01245C/07/RU/05.17
= BBOAMMBI BPYYHYIO KO3 (MUIMEHT AJIT HUTPATOB
(CAS51D)

= ObHOBIIEHEI (PYHKIVM Ta¥iMepa KanmbpoBKY 1
ZiocToBepHOCTH pH, IIPOBOJVMMOCTH, COZepXKaHMA
KUCIIOpOAa 1 fie3MHbeKIMn

= UeTKoe pasrpaHMYeHNe CMEIeHNA Y KaIMOPOBKY 110
1 Touke ansa pH

= B03MOXXHOCTB 3arpy3Ku oT4eTa o IpoBepke Heartbeat
c Beb-cepBepa

= Doslee 1oJIHOE OIMMCaHMe OMArHOCTUUECKOTo Koza

013
06/2017 | 01.06.04 Pacupenne BA01225C/07/RU/05.17
s Heartbeat Mounutopusr u [IpoBepka BA00486C/07/RU/02.13
= HoBas matematnueckas GyHkimsa Popmyna BA01245C/07/RU/05.17

Hosere patumkm: CUS50D u mmoxeyuza xiopa
Kammbposka uepes EtherNet/IP

I'eneparop darnos PDF gna dyskumyu Heartbeat
Kammbposka o mpobe CAS51D

MopepHusanys

» }/I3MeHeHMs TabuIl KOHLIEHTpaLyn/ IPOBOAMMOCTHI

s [lepenmMeHoBaHMe TapameTpa Xiop - [Me3anHbeKumst

= BoccTaHOBJIEHMe TTOCJIEAHET0 aKTMBHOTO 3KpaHa
M3MepeHud TocsIe Ilepe3arpysku

= Perycrpanys 3aMeHBI KOJINadKa 1 3JIEKTPOJINTa B
JKypHaJIe KaMOPOBKM (KUCTIOPOS, He3MHMEKLMS)

® BBOAMMBI BPYYHYIO KO3 (UIMEHT AJIT HUTPATOB
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MaTa HUcnonuenne | smeHeHus1 nporpaMMHOro obecrieuenust HoxyMeHTaumst
12/2016 | 01.06.03 Pacmmpenne BA01225C/07/RU/04.16
= KammbpoBka faTunka rnocpescrsom Modbus mm BA00486C/07/RU/02.13
EtherNet/IP: mpoBoAMMOCTb, KMCIIOPOZ, XJI0p U BA01245C/07/RU/04.16
MYTHOCTBb

= KoppeKTVpoBKa I10 4eTbIpeM Ko3(h(huLeHTaM,
K03(p(pMLIMEHT CrIeKTpaIbHOM abcopbrmm

s Qr31MeTp, KOHIEHTpaLys HUTPATOB U
K03(h(HLMeHT crieKTpaipHoM abcopbrym

= HoBasa momenb myis ocagka CUS51D

MopepHu3anms

= BO3MOXXHOCTb OJIOKMPOBKM JIOKaJIbHOT'O UCIUIeS
nocpepacrBoM Modbus nim EtherNet/IP

= CoCTOsIHMeE BBIXO/a TaKXKe MOXKeT OTMeuaThbCs B
XKypHaJle PerucTpalyy JaHHBIX

= HaumeHoBaHue bycepHoro pactBopa pH
npousBozcTea Endress+Hauser 9.18 nsmeHneHo Ha
9.22

= B03MOXXHOCTb cuMThIBaHMA K03 duumenta CUS51D
110 M POBOY IMHE

03/2016 | 01.06.00 Pacmmpenne BA01225C/07/RU/04.16
= Heartbeat IIpoBepka BA00486C/07/RU/02.13
® [[arHOCTMYECKYIe MOAYIIY C BO3MOXXHOCTBIO BA01245C/07/RU/03.16

HAaCTPOMKU

= KoppeKTHpoBKa I10 YeTbIpeM KO3 uImeHTaM,
K03(p(PULIMEHT CrIeKTpaIbHOM abcopbrmm

= KambpoBka cmerienus CUS71D

= Hopas MaTemaTMdecKas (OyHKIMA, KATMOHHBIA
0bMeHHMK

= KoHurypmpyemsit nopsanok bantos misg Modbus

Mogepuusanms

= [IpoBepKa CpoKa [eiCTBUsA KannbpoBKHM AaTumKa
(amanTanums K UMKIMYIECKUM MIPOLIeccam)

= pH-cMelleHye MOXXHO COXPaHMTB B JATUMKe WIM B
npeobpasoBaresie (paHblile BO3MOXXHO OBIIO TOJIBKO B
npeobpasoBarere)

= Jkpansl CUS71D (oTobpakeHue ycureHus,
MH(OPMaLMsA 0 TEHIEHLMN)

® }[3MeHeHHEIe TEKCTBI MEHIO

03/2015 | 01.05.02 Pacmmmpenne BA01225C/07/RU/03.15
= [IpoBOAMMOCTD BA00486C/07/RU/02.13
= HoBeni gatumk: CLS82D BA01245C/07/RU/02.15
s KoHIjeHTpaIms Bcerga oTobpaXkaeTcs B MEHIO
M3MepeHus
= Pacmpenye Tabrmiy KOHLEHTpaLyn
= Kucopon
Hosbit gatunk: COS81D
s KosduumeHT criekTpansHOM abcopbryy, HUTpATHI,
MYTHOCTb
= CKOpPEKTMPOBAHBI HACTPOMKM KasMOPOBKYI
= KoHdurypmpyemasi 4yactota MUrauus (QyHKums
3KCIepTa)

MopepHu3anms
KoppektupoBKkyu MeHI0 ((pyHKLMM, 0b03HAYEHNMS)
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IaTa HUcnonuenne | ismeHeHuss mporpaMMHOro obecrneyenust IoxyMeHTaums1

12/2013 | 01.05.00 Pacumpenne BA01225C/07/RU/02.13
= Chemoclean Plus BA00486C/07/RU/02.13
s KaneHnapb QYHKLMM OUMCTKU BA01245C/07/RU/01.13

= [IpoBOAMMOCTD
= [JepexTroueHne AnanasoHa M3MepeHnI TakxKe Ay
KOHJIYKTMBHOT'O M3MepeHysI IIPOBOOUMOCTHI
= CurHas BHeIIHel TeMIepaTyphbl Yepes TOKOBBIN
BXOf
= Kucnopop
= CyurHasbl BHEIIHero AaBlleHus Wiy TeMIIepaTyphl
yepes TOKOBBIN BXO]
» [[oOKIIFOYEHHBIN faTYMK IPOBOAMMOCTM MOXKeT
JMCIIONIb30BAThCA [IA PacyeTa MMHepaIu3aimum
= KosddumyeHT criekTpanpHO abcopbrmy, HUTpATH,
MYTHOCTb
[TapameTpbl KanmMbpoBKM KOH(MUTYPUPYIOTCA 110
I10JIEBOVI IIVHE
= J[arHocTmyecKue Kofpl KaHasIoB Ajd QyHKLMM
«YOEP2KAHVE»
= [logmep:xka cBsA3y 1o mpoToxony EtherNet/IP

MopepHuusanys

= PeKBWM3WTEI /I BXO/la Ha Beb-cepBep And
yIIpaBJIeHMs HeCKOJIbKMMM YUETHBIMY 3aMUCAMMU
10JIb30BaTesen

s KoHTposnbHas Touka 1 napametpsl PID ama
KOHTPOJUIEPOB KOHMUIYPUPYIOTCA 10 I POBOM
HmIVHe

07/2013 | 01.04.00 OpuruHanpHOe [TPorpaMMHOe obecrieyeHye 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 Texnnyeckoe obcmyxkuBaHue

BrmsaHMe Ha Ipoliecc ¥ yIpaB/ieHMe IpoLeccoM

» [l obecniedyenns be30nacHOCTM M HaAeXHOCTHM (DYHKLMOHMPOBaHMA BCel TOUKM
M3MepeHus clleflyeT CBOeBpEMEHHO IIPMHMMATE BCe HeO0DXOMMble Mephl
IIPeOCTOPOXKHOCTH.

OboyxvBaHMe TOUKM M3MepeHUsA BKIFOUaeT B cebd cieAyrole MepOIpUATHA:
= KaMbpOBKa;

® QUMCTKa KOHTPOJUIEPA, apMaTyphl ¥ aTuMKa;

= IpOBepKa Kaberielt u coeMHEeHNI.

A OCTOPOXXHO

Pabouee maBneHue U TeMIIepaTypa, 3arpsisHEHNE, JITEKTPUIECKOE HATIPSKEHME

PycK mony4ueHusi cepbe3HOM MITY CMepTEeJIbHOM TPaBMBI

» Ecu B polecce TeXHUYECKOTO OOCITY»XMBaHMA HEOOXOOMMO U3BJIEUD ATUMK,
VUMTEIBAMTE BO3MOXKHYIO OITACHOCTD, CBSI3AHHYIO C ZIAaBJIEHVMEM, TEMITEPATYPOM U
3arpsi3HEHUEM.

» Ilepen oTKpeITHMeM Npubopa 06s13aTeNbHO OTKITFOYMTE ero MUTAHKE.

» [InTaHMe MOXKET MOCTYIIATh Ha peJIeMHbIe KOHTAKTEI I10 OTAEbHBIM JIMHUAM. TV IMHUA
HeobxoMMo 06eCcTOUUTh Nepes; HauaoM paboThl ¢ KITeMMaMK.

YBEOMJIEHME

dnexkrpocraTnueckuii paspsag (ESD)

OmacHOCTB MOBPEXIEHMST 3TIEKTPOHHBIX KOMITOHEHTOB

» HeobxommMBl MepbI MHAMBUIYAIbHOM 3aUThI OT CTATUUECKOTO 3JIEKTPUUECTBA,
HarpuMmep pa3psiika Ha KoHTakt PE mepen nmpoBenenyem paboT win IIOCTOSHHOE
3a3eMJIeHMe ¢ IOMOLIBEO 3a3eMIIsiroLero bpaciera.

» B uessix obecriedyernsi 6e30macHOCTH CJIEAYET UCIONIb30BaTh TOJIBKO (DMPMEHHbIE
3aracHele yact. Ha opurmHaibHble 3aTiacHble YacTy ocie 06Ty KMBaHus
TIPEL0CTABIAETCSA rapaHTHs Ha (PYHKIMOHAIBHOCTD, TOYHOCTD ¥ HAJIEXKHOCTb.

13.1 Owumnctka

13.1.1 BHewHwi1 gucrUiei (B yCTaHOBJIEHHOM COCTOSTHUM)

» [I71s1 OYMCTKY MepeiHeN YacTy KOpITyca UCIIONIB3YITE TOJIBKO YMCTALIME CPEeNCTBa
ob1ero Ha3HaYeHusI.

Cornacno DIN 42 115, nepenHsa 4acTb KOpIIyca YCTOMYMBA K CJIeIYFOIIMM BelljeCTBAM:
® JTaHOJ (KpaTKOBpEMEHHOE BO3[IENCTBHE);

= PasbaBieHHbIe KMUIOTEI (Makc. 2% HC);

= PasbapnenHrele ocHoBaHMA (Makc. 3% NaOH);

= BEITOBBIE UNCTALME CPEACTBA HA OCHOBE MBIJIA.

YBEOOMJIEHUE

He pomyckaeTcst MCIIonb30BaTh ApYTrMUe YUCTALIME CPEACTBA

Pyick noBpexxzieHMsI IOBEpXHOCTM WM YIUIOTHEHUA KopIyca

» He mcronb3yiite [ OYMCTKY KOHLIEHTPMPOBAHHBIE MUHEPAJIbHBIE KMCIIOTBL U
IIeJIOUHBIE PACTBOPEI.

» He mcronb3yiite opraHMyecKme UUCTALIME CPeLCTBa, TaKMe KakK aleToH, beH3MIOBBIN
CIIMPT, METAHOJ, AUXJIOpPMeTaH, IMMeTHI0eH30J1 MM CPeZICTBa Ha OCHOBE
KOHILIeHTPMPOBAHHOTO ITINIIepMHaA.

» He mcronb3yiite A7 OYMCTKY N1Ap 0[] BEICOKMM [IaBJIEHMEM.
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13.1.2 IndpoBbie fATIMKHK

A BHUMAHUE

HpM BBIITOJIHEHUA onepau;mﬁ Kamaﬁpomm 70)07%¢ 06C)'IY)KMBaHMﬂ cucTreMa OYMCTKM He

OTKIJIFOYAETCH.

Bo3smoxHo TpaBMMPOBaHME U3-3ad BO3OENCTBUSA Cpenbl WK YNUCTALIETO Cpe;[CTBa!

» Ecmm cucTema OUYMCTKM AdKTMBMPOBAHA, OTKIIFOUMTE €€, [IPpEXXIe YeM M3BJIEKAThb JaTYMK
U3 TEXHOJIOTUYECKOM Cpennpl.

» Eom HEO6XO)ZU/IMO IIPOBEPUTH q)yHKLU/I}O OUMCTKM U IIO3TOMY CMCTEMA OUYMCTKM HE
OTKJIFOYEHa, I/ICHOHb?)YfITG 3aIIUTHYI0 O ey, OUKM U TIePYATKN UIIM IIpUMUTE Opyrmue
HayiexxXalume Mepbl be301acHOCTH.

3ameHa flaTYMKa ITyTeM obecrieueHMM [OCTYITHOCTU TOYKM M3MepeHMsT

B u1yyae BO3HMKHOBEHMA OIUIMOKY MM IIpU He0bXOAMMOCTY 3aMeHEl faTYMKa COTTIacHO

rpadmKy TEXHMUECKOTO 0OCITY>KMBaHWSA ClIeAyeT UCTIOITb30BaTh HOBBIM JATUMK WITH

TIOJTYYMTE U3 J1abopaTopMy MpefBapUTEIIBHO OTKaIMOPOBaHHBIN JATUMK.

= KanmbpoBKa JaTYMKOB B MU3MEPUTEIIBHOM JTab0PaTOPUM BBITIONTHSETCS TP ONITUMAJIBHBIX
YCIIOBMSIX OKPY?KAIOLIEN CPeIIbI, YTO TI03BOJISET 0DeCreunTs BEICOKOE KaueCTBO
M3MEPEHUS.

® ECnmy faTumMK He NpoILeN IpegBapUTeNIbHYI0 KaMOpPOBKY, €ro cJiedyeT OTKanubpoBarTh.

1. CHuMMTe HATUMK, I KOTOPOro HeOOXOIMMO ITPOBECTH TeX0DCITyKMBaHMeE.

2. YCTaHOBUTE HOBBIM JaTUMK.
= [laHHEBIE JaTYMKa aBTOMaTUUECKY IepefaroTcs B mpeobpasoBaTens. Kon
OebnoKMpoBaHMA He TpebyeTcs.
V3Mmepenye BO30OHOBIIAETCA.
3. OrmpaBbTe UCIIONIb30BAHHEIN IaTUMK B J1abopaTopuio.

- B na6opaTopM14 OAaTUYMK ITIOATOTABJIMBAETCA K IIOBTOPHOMY MCIIOJIB30BAHUIO ITyTEM
obecrieueHnsa OOCTYITHOCTU TOYKU U3MEPEeHUA.

HOAI‘OTOBBTE AJaTYMK U1 IIOBTOPHOI'O MCITI0JIb30BaHUA

1. OuncTHTe DATUYMK.
L= [Iy1s1 3TOT0 UCTIOIB3YUTE YMCTAIEE CPENCTBO, YKa3aHHOE B OKYMEHTAIMM Ha
JaTUMK.
2. TlpoBepbTe MAaTYMK Ha HAJIMUME TPEIVH U IPYTUX TOBPEXIEHNIA.

3. Ecm [OBpeXAeHMA OTCYTCTBYIOT, [IPOBEANUTE BOCCTAHOBJIEHME NATUMKA. HpI/I
HEO6XO/:[VIMOCTVI TIOMECTUTE OATYMK B BOCCTAHOBUTEJIBHBIN pacTBOp (9 MHCTPYKIIMA
I10 3KCIUTyaTalln L[aT‘-II/IKa).

4. OTkarmmbpy¥Te JaTUMK OJIs1 TIOBTOPHOT'O MCIIONb30BaHMA.

13.1.3 ApmaTtypsl

MudopmManmsa 0b 0bCTyKMBaHMM U YCTPAaHEHUM HEMCIIPABHOCTEN apMaTyphl IPUBELIEHA B
MHCTPYKLMM I10 SKCIUTyaTalMM 3TOV apMaTypel. VIHCTPYKIMA 110 SKCIUTyaTalyy apMaTypel
COLEPKUT ONMCaHKMe HeOOXOAMMBIX MPOLIEYP, TAKMX KaK MOHTAX Y IEMOHTaXX apMaTyphl
M 3aMeHa aTYMKOB U YIUIOTHEHMH, & TAKXKe MH(POPMAIMIO O XapaKTePUCTUKAX
COTIPOTMBIIEHMST MATEPMAJIOB, 3allaCHEIX YaCTAX M aKceccyapax.
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14 PemoHT

14.1 3amacHbIe yacTu

10 9

A0045465

64  3anachble uacmu: 8 cnedyrowell mabnuye npusedenbl HAUMEHOB8AHUA 3aANACHLIX YAcmell U uxX Koobl
3aKasa.

YBEOOMJIEHUE

IToBpexpeHnue kabenen B pe3ybTaTe HEOCTOPOXKHOI'0 TEXHUYECKOr0 0bCITyK1BaHMs
WM PEMOHTHBIX paboT

» CobrroiayiTe OCTOPOXXHOCTD IIPU 3aMeHe IIOBpeXAeHHEIX Kaberneii, ocobeHHO Ipn
yOaJIeHnn MX U3 KabeJllbHOro KaHasa.

» [lpeAnoYTUTENIBHO UCIIONIB30BaTh KIIEMMHYI0 KOPOOKY, UCIIONIB3YEeMYI0 B KAUecTBe
HETIOIBOKHOTO COEAVMHEHMA CO IKag oM.

Mopymu B ipeobpa3oBaTenax ¢ KOMMYHMKALUMOHHBIM MomyrieM 2DS Ex-i umeror
IIpaBO MEHSATH TOJIBKO JIMLIA, YIIOJTHOMOUEHHBIE M3TOTOBUTETIEM.

Endress+Hauser 151
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JneMeHT KomrutekT Kopg 3akasa

1 Kommnexkr CM442R 71222273
Kopmyc mkada yrpasrnenns, B cbope

2 Kommnext CM44x/CM44xR: 3aH:AsA TaHeb MOAYJIA 37IeKTPOHUKA 71101457

= 3a[HAA NaHenb B cbope

= 3aMeHa OCYLIECTBIIAETCA TOJBKO CIIEIMaTMCTaMy PETYIOHAJIBHOTO
TOProBOro npezcrasuTenbcrBa Endress+Hauser

3 Kommnexr CM444R, CM448R 71222276
Kopmyc mkada yripasnenus, B cbope

4 Kommnexkr CM44x/CM44xR: pacumpuTenbHas 3aAHsA NaHenb 1 moayna | 71141366
37IeKTPOHMUKN

= PacmmpurenbHas 3afHAA aHesNb B cbope
= 3aMeHa OCYIIeCTBIIAETCSA TOJIBKO CIIelMauCTaMy perMOHaIbHOIO
TOProBOTro MpefcraBuTenbcTBa Endress+Hauser

5,12 Kommnekr CM44R 71222282
Habop KpBbIIIeK U1 3alIMTEL OT ITOPAXKEHMA SJIEKTPUUECKMM TOKOM

6 Kommext CM44xR: KOMMYHMKAIMOHHBIM MOAYJIb faTuMKoB 2DS Ex-i 71477718
3ameHa OCyIeCTBIISAETCS TOJIBKO CIIeLa/ICTaMM PErYIOHaJIBHOTO
TOPTOBOTO IpexcTaBuTenbCTBa Endress+Hauser
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PemoHT

JyeMeHT

Komrurekt

Kopg 3akasa

7,8,9,11

Kommextr CM44x/ CM44xR: mopynb pacimpenyst AOR (2 pene + 2
TOKOBBIX BEIXOJ1a)

= Mopynse pacimpenus AOR B cbope

= JHCTpyKUMM [/IA KOMITIEKTa 3anacHbIX yacteyt CM44x

71111053

Kommmexkr CM44x/CM44xR: Habop KOHTaKTOB, MOZyJIb pacumpenns AOR

71107453

Kommektr CM44x/CM44xR: Mofynb pacumpenus 2R (2 pere)
= Mopyns pacumpenns 2R B cbope
® VIHCTpYKIMM IyIA KOMIUIEKTa 3arlacHbIX yactey CM44x

71125375

Kommiekr CM44x/CM44xR: Mofymb pacumpenus 4R (4 pere)
= Mopyns pacmmpenusi 4R B cbope
® VIHCTpYKIMM 1A KOMIUIEKTa 3aracHeIX yacreyt CM44x

71125376

Komrrekr CM44x/CM44xR: Habop x1emm, Moayib pacivpenns 2R, 4R

71155581

Komrnekt CM44x/CM44xR: mopynb pactmpenns 2A0 (2 x 0/4-20 mA)
= Mogyne pacumpenus 2A0 B cbope
® VHCTPYKIMM IS KOMIUIEKTA 3arlacHbIX yacreyt CM44x

71135632

Kommextr CM44x/CM44xR: Momyib pacumpenns 4A0 (4 x 0/4-20 MA)
= Mogyne pacumpenns 4A0 B cbope
® VIHCTpYKIMM IyIA KOMIUIEKTa 3allacHbIX yacrey CM44x

71135633

Kommnexkr CM44x/CM44xR: Habop Ki1emM, MoAyb paciuypenus 2A0,
4A0

71155582

Kommextr CM44x/CM44xR: momyns pacumpenus DIO (2 nmdpoBbix
BX0J1a, IMPOBOIL BEIXOA, B KXKAOM CIIy4ae)

= Mopyne pacmmpenusi DIO B cbope

= JHCTpyKUMM [/IA KOMIUIEKTa 3anacHbIX yacteyt CM44x

71135638

Kommrekr CM44x/CM44xR: Habop KOHTaKTOB, MOZyJIb pacimpenus DIO

71219784

Kommnexr CM44x/CM44xR: monyie pacumpenus 2DS (2 1mdpoBbix
IaTynKa)

= Mopyns pacimpenus 2DS B cbope

= JHCTpyKUMM [/IA KOMITIEKTa 3anacHbIX yactert CM44x

71135631

Komrekt CM44x/CM44xR: mopyrb paciuvpennsi 2Al (2 aHaIOroBeIX
Bxoma 0/4-20 mMA)

= Mogyne pacumpenns 2AI B cbope

® VHCTPYKIMM TS KOMIUIEKTa 3arlacHbIX yacreyt CM44x

71135639

Kommnexkr CM44x/CM44xR: Mmopynb paciumpenns 485

= Mopynb pacumpenns 485 B cbope

= BosmoxHo pacumpenne fio uatepgerica PROFIBUS DP win Modbus RS
485 c TOMOIIBIO KOJIa aKTMBALIMM

= VHCTpyKIMM 1A KOMIUIEKTa 3amacHbIX dyactert CM44x

71135634

Komnnexkr CM44x/CM44xR: Habop kieMM [yIs MOLyJA pacmmpenus 2Al,
485

71155583

10

Kommrekt CM44xR: 6a30Bblit Mozynb BASE2-E

= Ba3oBhI MOIyIb B cbope

= KoHIleBas KpbIIIKa

= CoelMHUTEJIbHBIN Kabenb Ayid NOAKITI0UeHNs K OII0KY MMTaHusA
= JHCTpyKUMM [/IA KOMIUIEKTa 3anacHbIX yactert CM44x

71431302

Kommrekt CM44x: Habop KOHTaKTOB, 6a30BBIN MOIYIIb

71107452

13

Komnnexkr CM444R/8R: 6ok mutanma Ha DIN-pelike
= Brox muranua Ha DIN-perike: 110-230 B nep. Toka
= Brox muranus Ha DIN-petike: 24 B nocT. Toka

71222277
71222279

Pucynox
OTCYTCTBYeT

3aMeHa 3aBOJICKOM TabmMuku
= [lepenieyaTKa OpUrMHana win
= HoBad IevaTb [y1d lepeobopyoBaHMA MM 0OHOBIEHUA

XPC0O009

Endress+Hauser
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14.2 Bosspat

3penne HeobXoaAMMO BEPHYTh TOCTABUIMKY, eCJ TpebyeTcsa peMOHT Wiy 3aBOfCKas
KalmMbpPOBKa, a TAaKKe IIpU 3aKase WK [IOCTaBKe HeBepHOro npubopa. B cooTBeTcTBMM €
3aKOHO[ATeJIbHBIMM HOpMaMy B OTHOLLIEHMYM KOMIIaHMM C CePTUQULIMPOBAHHOM CUCTEMOM
MeHeIDKMeHTa KauecTBa [SO B Komnanmy Endress+Hauser feicTByeT crielnanbHas
npolenypa obpalieHusa ¢ ObIBIIEN B yIIOTpebiieHuy NPOayKIMen.

Utober obecnieunTs OBICTPEIN, be30macHBIN 1 ITpodeccMOHaNIbHBIN BO3BpaT npubopa:

» [l1a nony4yeHyua nHboOpMaLyMy o IpoLlefype M yUIOBUAX BO3BpaTa IIpubopos,
obpatureck K Beb-canty www.endress.com/support/return-material.

14.3 Yrwmsauusa

[Ipmbop cofepXUT 3J1eKTpOHHEBIE KOMIIOHEHTEL. V3fenue crnefyeT yIUIM3UpoBaTh B
KaueCTBe 3JIEKTPOHHBIX OTXOA0B.

» CobinrofiaiTe Bce MECTHBIE HODMBI.

ﬂ Bcerma yTMnmsupyiiTe akKyMYJISITOPEL B COOTBETCTBMM C MECTHBIMY HOPMaMM B
OTHOIIEHWUM JTWIM3ALMUM aKKYMYJIATOPOB.
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15 Axkceccyapsnl
Hanee TepevunciIEHbI Hamuboriee BaXKHbIE dKcecCyaphbl, OOCTYIIHbIE HAa MOMEHT BBIITyCKa

HaCTOALIEN TOKYMEeHTaIUN.

» [lna nonydeHus nHGOpMAaLK O He YKa3aHHBIX 37eCh aKceccyapax obpaturecs B
CEepBMUCHBIN LIEHTP WIM OTHEJI IIPOJaK.

15.1 WsmepuTensHbIM Kabenb

Kabens manabix Memosens CYK10
= [17151 1POBBIX JAaTYMKOB C IOAAEPXKKOM TexHomoruu Memosens
= KoHurypatop BeIOpaHHOTO MPOAYKTa Ha CTpaHMlle m3nenusa: www.endress.com/cyk10.

Texnnueckas uHdopmaumsa TIO0118C.

Kabens manubix Memosens CYK11

® YIJIMHUTENIBHBIN Kabesb 1A M@ POBLIX AaTUMKOB, NOAKII0YaEMBIX 10 IIPOTOKOIIY
Memosens.

= Product Configurator Ha cTpanmiie nsnenmsa: www.endress.com/cyk11.

Texunueckoe ormcanme TI00118C

15.2 Hatumku

15.2.1 CrexnAHHBIE 3JIEKTPOAHI

Orbisint CPS11D

® J[TaTunk pH [J15 TEXHOIOTMYECKOro IpoLiecca.

= OnuMoHasbHO: UcronHeHue SIL 71 NogKIroYeHns K ipeobpasoBarestto ¢ pyHKImen SIL.
= ['psi3eorrankmBatoias auadparma mn3 PTFE.

= Product Configurator Ha cTpanmiie usgenusa: www.endress.com/cps11d.

Texunueckoe ormcanmne TI00028C.

Memosens CPS31D

® [TaTunk pH ¢ 3TaJIOHHOM CMCTEMOM C TeJIEBBIM HAIIOJTHUTENEM, C KEPaMUYECKOM
Ivadparmo

= Product Configurator Ha cTpanumiie u3genusa: www.endress.com/cps31d

Texunueckoe ommcanue TI00030C

Ceraliquid CPS41D
® pH-3meKTpof ¢ KepaMmdecKon MeMbpaHoy 1 XKUOKUM 3neKkTtpormToMm KCI.
= Product Configurator Ha cTpanmiie usfenua: www.endress.com/cps41d.

Texamuyeckoe ommmcanme TI00079C.

Ceragel CPS71D
s [Tatumk pH ¢ 3TaJI0HHOM CMCTEMO, C MOHHOM JTOBYILKOM
® Product Configurator Ha cTpanmiie uszmenua: www.endress.com/cps71d

Texamuyeckoe ommcanme TI00245C

Memosens CPS171D
= latumk pH pna npumMeHennd B OnodepMeHTepax, ¢ IndpoBoy TexHonoruen Memosens
® Product Configurator Ha cTpaHmile M3genusa: www.endress.com/cps171d

Texamuyeckoe ommcanme TI01254C
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Orbipore CPS91D
= pH-371eKTpo C OTKPBITOM allepTypoi IJiA Cpef C BBICOKOM 3arpsi3HEHHOCTEREO.
= Product Configurator Ha cTpaHuiie uszenusa: www.endress.com/cps91d.

Texamyeckoe ommcanme TI00375C.

Orbipac CPF81D

= KOMITaKTHBIV faTuMK pH [11 yCTaHOBKM WM SKCIUTyaTallMy B IIOTPY>KEHHOM COCTOSHUM
= B obnacty BomocHabXeHus 1 BOLOOTBEeIeHUsA

= Product Configurator Ha cTpanuiie usgemysa: www.endress.com/cpf81d

Texamuyeckoe ommcanme TI00191C

15.2.2 SmammupoBaHHbIe pH-3nmeKTpoabI

Ceramax CPS341D

» J[Tatumk pH c uyBcTBUTENBHOM K PH 3Mainbro.

= COOTBETCTBYeT CAMBIM BBICOKMM TpeDOBaHMAM B OTHOLIEHMM TOUHOCTH M3MepEeHUH,
ZlaBlleHNs, TeMIIepaTyphl, CTEPUIIBHOCTM ¥ IIPOYHOCTH.

» Product Configurator Ha cTpanuile usmenusi: www.endress.com/cps341d.

Texunueckoe ormcanme TI00468C.

15.2.3 [Harumku OBII

Orbisint CPS12D
» Tatunk OBII 719 TEXHOIOIMYECKOTro Ipoliecca.
= Product Configurator Ha cTpanue nsgemsa: www.endress.com/cps12d.

Texamnuyeckoe ommcanme TI00367C.

Ceraliquid CPS42D
= OBII-351eKTpon ¢ KepamMmn4iecKoy MeMOpaHo 1 xmakum snekrpormTtom KCIL
» Product Configurator Ha cTpaHuiie u3nenua: www.endress.com/cps42d.

Texamuyeckoe ommcanme TI00373C.

Ceragel CPS72D
= OBII-3meKTpof ¢ 3TaJIOHHOM CUCTEMO, C MOHHOM JIOBYLIKOM
= Product Configurator Ha cTpanuLe nsgema: www.endress.com/cps72d

Texamuyeckoe omcanme TI00374C

Orbipac CPF82D

= KomnaktHbl gaTumk OBII 111 yCTaHOBKM MITM SKCIUTyaTaluy B IIOTPY>KEHHOM
COCTOSTHMM B 0bJ1acTV BOZIOCHAbXeHNs 1 BOIOOTBeIeHMS

= Product Configurator Ha cTpanuiie nsgemsa: www.endress.com/cpf82d

Texamueckoe ommcanme TI00191C

Orbipore CPS92D

= OBII-371eKTpOZ C OTKPBITOM anepTypHOM Auadparmon isi IPOLYKTOB C BEICOKOM
3arpA3HEHHOCTBIO

» Product Configurator Ha cTpanuiie usgemmsa: www.endress.com/cps92d

Texamuyeckoe ommcanme TI00435C
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15.2.4 [Natuuxu pH ISFET

Tophit CPS441D

s [Tatyymk ISFET ¢ BO3MOXXHOCTBIO CTEPUITM3ALMM, OJI1 IPOIYKTOB C HMU3KOM
IIPOBOJMMOCTBIO

= XKunkuit snextponut KCI

= Product Configurator Ha cTpanmiie M3gmenusa: www.endress.com/cps441d

Texumueckoe ommcanme TIO0352C

Tophit CPS471D

s [Tatymk ISFET ¢ BO3MOXXHOCTBIO CTEPUITM3ALIMY M aBTOKIIAaBUPOBAHMS, U1 IIUIIEBOM U
(hapMarLieBTMUECKOM 0Tpaciy, IPMMEHEHUs B TEXHONIOTMYECKMX IIpoLleccax

= BoZIOIIOAr0TOBKA M OMOTEXHOIOT UM

= Product Configurator Ha cTpanmiie n3menusa: www.endress.com/cps471d

Texunuyeckoe ormcanue TI00283C

Tophit CPS491D

s [Tatymk ISFET ¢ OTKpEBITOM anepTypHOM Inadparmoi 4jist IPOIYKTOB C BEICOKOM
3arpA3HEHHOCTBIO

= Product Configurator Ha cTpanmiie n3menusa: www.endress.com/cps491d

Texunueckoe ormcanme TI00377C

15.2.5 KombunuposanHusie gatunku pH m OBII

Memosens CPS16D

= KombyuuympoBauHbe fatunk pH/OBII 1 TeXHOIOrMYecKoro nporecca
s ['paseorTankuBaroas nuadparma n3 PTFE

= C rexHonornen Memosens

» Product Configurator Ha cTpanmiie usgenusa: www.endress.com/cps16D

Texunueckoe omcanue TI00503C

Memosens CPS76D

= KombyuuympoBauHbs fatunk pH/OBII 1 TeXHOIOTMYecKoro mporecca
= [[7151 TMTMEHWMYECKUX U CTEPWITBHBIX 0bJ1acTel IpUMeHEeHMsT

» C nopmepxKom TexHonoruu Memosens

® Product Configurator Ha cTpanmiie usnenua: www.endress.com/cps76d

Texamuyeckoe ommcanme TIO0506C

Memosens CPS96D

= KombmHmpoBaHHBM AaTumk pH/OBII 0y1a xymmudecKux MpoLeccoB

® YCTOMUMBBI K AIOBUTBIM BelllecTBaM, C MOHHOM JIOBYIIKOM

= C TexHonoruen Memosens

= Product Configurator Ha cTpannie n3genma: www.endress.com/cps96d

Texamuyeckoe ommcanme TIO0507C

15.2.6 [JaTyMKyu NPOBOAMMOCTHU C MHAYKTUBHBIM M3MepeHUeM
IIPOBOAVMMOCTHU

Indumax CLS50D

® JHOYKTMBHEBIV OATYMK IIPOBOOMMOCTH C BEICOKOM M3HOCOCTOMKOCTBEO

= [I517 mpviMeHeHMs B 6€30TaCHEBIX M B3PBIBOOIIACHBIX 30HAX

= C nopzep kKoM TexHosornm Memosens
= Product Configurator Ha cTpanmiie nsnmenmsa: www.endress.com/cls50d

Texunuyeckoe ormcanue TI00182C
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Indumax H CLS54D

® /[HOYKTUBHBIN IaTYMK IIPOBOAMMOCTH

= CepTUPHULIMPOBAHHOE TUTMEHNYECKOE UCIIOJTHEHME [ITIS TIUIIEBOM M (hapMaLleBTMUECKOM
MIPOMBILITIEHHOCTM ¥ BMOTEXHOTOI Wi

= Product Configurator Ha cTpaHuiie usgenusa: www.endress.com/cls54d

Texamuyeckoe ommcanme TIO0508C

15.2.7 JJaTyMKu NpOBOAMMOCTU C KOHAYKTMBHBIM M3MepeHueM
IIPOBOAVIMOCTH

Condumax CLS15D

= KOHYKTMBHBINM JAaTYMK IPOBOOVMOCTH.

L) HJ’[H TI0JIy4eHMA YMCTOM BOIBI, BOObBI BBICIIEN CTEIIEHM OUMCTKA U IJIA MCIIOJIb30BaHMA BO

B3DBLIBOOMACHBIX 30HAX.
= Product Configurator Ha cTpanue n3gemmsa: www.endress.com/CLS15d.

Texamuyeckoe ommcanme TI00109C.

Condumax CLS16D

= [UrveHNJecKnt KOHIYKTUBHBINA AaTYMK IPOBOAUMOCTHI

= [17151 MCIIONIb30BaHMA B UMCTOM M CBEPXUMCTOM BOJIE, & TAKXKE BO B3PBIBOOIIACHBIX 30HAX
= Cepmndmrarel EHEDG n 3A

= Product Configurator Ha cTpanuie n3gemysa: www.endress.com/CLS16d

Texamuyeckoe ommcanme TI00227C

Condumax CLS21D
® JIaTUMK C IBYMSA 3JIEKTPOLAMMY, B UCIIOJIIHEHMSAX C pa3beMOM
» Product Configurator Ha cTpanutie nsgemsa: www.endress.com/CLS2 1d

Texamuyeckoe omcanme TIO0085C

Memosens CLS82D

# [TaTuMK C UeTBIPbMA 3JIeKTpOiaMu

= C TexHonoruen Memosens

= Product Configurator Ha cTpanuie nsgemma: www.endress.com/cls82d

Texamueckoe ommcanme TI01188C

15.2.8 [atuymku KMcaopozna

Oxymax COS22D

= [TaTuMK pacTBOPEHHOI'O KUCIIOPOZia, C BO3MOXKHOCTBIO CTEPWIMN3ALIMHI

= C rexHooruei Memosens mim B KauecTBe aHaJIOrOBOT0 AATUMKA

= Product Configurator Ha cTpaHuiie usnenusa: www.endress.com/cos22.d

Texunueckoe ormcanye TI00446C

Oxymax COS51D

= AMIIepOMeTpMUYEeCcKUii JaTIMK paCTBOPEHHOI'0 KMCJIOpoZa

= C TexHonormen Memosens

» Product Configurator Ha cTpaHuiie usmenus: www.endress.com/cos51d

Texunueckoe ormcanye TI00413C
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Oxymax COS61D

= OnTMYecKuit JaTuMK pacTBOPEHHOIO KMCIIOpOoia [yl M3MepeHMI B INTBEBOM U
IIPOMBIILTIEHHOM BOZE

= [[pMHINII M3MepeHM: raleHne

= C TexHoOormen Memosens

= Product Configurator Ha cTpanmie nsgenua: www.endress.com/cos61d

Texamueckoe ommcanme TIO0387C

Memosens COS81D

= ONTHYecKMy faTYMK pacTBOPEHHOIO KMCIIOPOAA, C BO3SMOXHOCTBIO CTePMIN3ALMN
s C rexHonorueir Memosens

= Product Configurator Ha cTpanmiie u3zenusa: www.endress.com/cos81d

Texamueckoe ommcanme TI0O1201C

15.2.9 [aTumku ge3uH}eKIn

CCS142D

» AMIIepoMeTpUIecKuit IaTIMK CBOHOIHOrO Xy10pa ¢ MeMOpaHHBIM IIOKPEITUEM
» [Tnama3on namepenus: 0,01...20 mr/n

s C TexHoorMen Memosens

= Product Configurator Ha cTpanmiie nsnmenmsa: www.endress.com/ccs142d

Texunueckoe ormcanme TI00419C

15.2.10 MoHoceneKTUBHBIE NAaTUUKU

ISEmax CAS40D
= /loHOCeNIeKTUBHEBIE AaTINKK
= Product Configurator Ha cTpannie n3nenma: www.endress.com/cas40d

Texamueckoe ommcanme TI00491C

15.2.11 JJaTyMKyu MYTHOCTU

Turbimax CUS51D

= [I519 HedpesIOMeTpMUECKOT0 M3MepeHNs MyTHOCTHU U COZlep>KaHMs TBepIBIX BELIeCTB B
CTOYHBIX BOZIax

= MeTop 4 Iy4YKOB paccesHHOIo CBeTa

= C TexHoIorMen Memosens

= Product Configurator Ha cTpanmiie u3menusa: www.endress.com/cus51d

Texumueckoe ommcanme TI00461C

Turbimax CUS52D

s ['yryenndeckui gaTumk Memosens [ij1 u3sMepeHus MyTHOCTM B IMTbeBOM BOZIe,
TeXHWYECKO BOJie M cHcTeMax obecriedeHns

s C nofziep kKoM TexHonornm Memosens

= Product Configurator Ha cTpanmiie u3menusa: www.endress.com/cus52.d

Texunueckoe ormcanue TI01136C
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15.2.12 OaTumkm myis usmepeHust KoapuiMeHTa ClieKTpalbHOM
abcopbuyuu u comepkaHNA HUTPATOB

Viomax CAS51D

= /[3MepeHye CIeKTpajIbHOro K03(puiiMeHTa [OIIOIEHMA M KOHLIeHTpaly HUTPaToB B
IIUTBEBOM BOZIE U CTOUYHBIX BOZAX

= C texHonornen Memosens

= Product Configurator Ha crpanuile usmenusi: www.endress.com/cas51d

Texumnueckoe omcanye TI00459C

15.2.13 UsmepeHue ypoBHSA rpaHMLEBI pa3sfgena ¢as

Turbimax CUS71D

= [Jorpy>KHOM aTUMK [Is M3MepeHUs MeX(a3HOoTro YPOBHA

= YTIBTpa3BYKOBOM JATUMK I OIIpefielleHMs MeX(a3HOoTro YPOBHA

= Product Configurator Ha cTpanuie nsgemsa: www.endress.com/cus7 1d

Texanuyeckoe omcanme TI00490C

15.3 [omomHuTenbHasA QPYHKIMOHAIIBHOCTD

15.3.1 Mopgynu pacmmpeHus aniapaTHoro obecreuenns

Kominekr, mopynb paciumpennss AOR
= ) perie, 2 aHasoroBeIx Beixoa 0/4-20 MA
= Kop 3aka3a: 71111053

Kommiekr, Mmomyne pacumipenns 2R
= ] pene
= Kop 3aka3a: 71125375

Kommiekt, Momynpe pacmpenns 4R
= 4 pene
= Kop 3aka3a: 71125376

Kommiekr, momyne pacuipenns 2A0
® 7 aHaJoroBbIX Beixona 0/4-20 MA
= Ko 3akasa: 71135632

Komminekt, momyne pacuipenns 4A0
® 4 aHAJoroBhIX Beixoma 0/4-20 MA
= Konm 3aka3a: 71135633

Komiuekt, mopynb paciumpennst 2DS
® 2 IMPPOBLIX IaTuMKa, Memosens
= Komm 3aka3a: 71135631

Kominekt, mopynb pacumpenust 2AI
= ) aHasioroBeIx Bxoma 0/4-20 MA
= Kop 3aka3a: 71135639

Kommexkr, mogyne pacumipenus DIO

= 2 11 poBLIX BXoAa

= 2 11 pOBLIX BEIXOLA

= /{CTOYHMK BCIIOMOIaTeJIbHOIO HalPSKeHMA 4719 LM POBOI0 BEIXOLA
= Kop 3aka3a: 71135638

Kommiekt, Mmomyne pacumipenns 485

= Bo3moxxHO pacumpenne fo nHrepderica PROFIBUS DP mim Modbus RS485. 1 sToro
Heobx0MM [OIOJIHUTENBHBIN KOJ| aKTMBaLMK, KOTOPBIN 3aKa3bIBAETCA OTHEIIBHO.

» Konm 3aka3a: 71135634
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Kommnekr s mopgepHM3aiy, MoAyib pacumpenus 485 ¢ PROFIBUS DP
= Mogynb pacupenua 485

= PROFIBUS DP (+ koHpwurypaums Ethernet)

= Kop 3akasa: 71140888

Kommnekt miss mogepHu3anyum, Moayib pacumpenus 485 ¢ Modbus RS485
= Mogynb pacumpenua 485

# Modbus RS485 (+ xouduryparms Ethernet)

= Kop 3aka3a: 71140889

15.3.2 TIporpammHoe obecrieueHne 1 KOObl aKTUBALN

Kapta SD c nporpammHubIM obecrieuennem Liquiline
= [[pomMblnieHHas quism-naMAarb, 10
= Kop 3aka3a: 71127100

ﬂ [Tpu 3aKka3e Kofa akTUBaLMK HeobX0OMMO YKa3bIBaTb CEPUIMHEIN HOMep Ipubopa.

Kop aktuBanmm gns nmucgposoit cesi3u HART
Kop 3akaza: 71128428

Kop axtusanmm s uarepgesica PROFIBUS DP
Kop 3akaza: 71135635

Kop aktuBaumm mns uarepgerica Modbus RS485
Kop 3akaza: 71135636

Kop aktuBanmm gns uarepgesica PROFINET + Beb-cepBep mst mopnynsa BASE2
Kop 3akaza: 71449901

Kop aktuBauym mist uatepgeiica Ethernet/IP + Beb-cepBep mis mopynsa BASE2
Kop 3akaza: 71449914

Kop axtuBauym nist uatepgeiica Modbus TCP + Beb-cepBep mst monmynst BASE2
Kop 3akaza: 71449915

Kop akTuBaumm Beb-cepBepa mst mopnynst BASE2
Kop 3akaza: 71449918

Kommnexr CM442R: ko akTMBaIMy BTOPOro BXoZa s LM POBOro JaTuMKa
Kop 3akaza: 71114663

Kommnexr CM444R/CM448R: kop mopgepHM3anuy Ao KoHpurypauum 2 x 0/4...20 mA
ans mopyns BASE2-E
[To 3ampocy

Kop akTnBanmm mis pyHKIMM yIipaBieHus IPSIMO CBSI3bIO
= TpebyeTcss TOKOBBIV BXOIT WIIM TIOZKITFOUEHME 110 IMQPOBOM IIMHE
= Kop 3aka3a: 71211288

Kop axTuBaimm mis nepexiroyeHus AUana3oHoB M3MepeHUit
= TpebyroTcsa M@ poBLIE BXOIBI MITY ITOOKITIOYEHME TI0 LU POBOM MIMHE
= Kop 3aka3a: 71211289

Kop aktuBaumu mia ChemocleanPlus

= TpebyroTcs perneyHble WM UMM POBBIE BBIXOOEI MM TIOAKITFOUYEeHMe T10 I POBO IIMHE,
OILIMOHAJIEHO — UM POBBIE BXOIIEI

= Kopm 3akasa: 71239104

Kop aktuBanmm Heartbeat [IpoBepka u MoHUMTOpMHT
Kop 3akaza: 71367524

Kop akTuBaumm gyt BpemeHu paboTsl MOHOObMeHHMKaA
= Hacrporite MaTeMaTMUecKyr0 (YHKIMEO
= Ko 3akasa: 71367531
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Kop akTuBanum ojist MaTeMaTUUeCKUX (DYHKLMA
= Pegaktop dopmyn
= Kop 3aka3a: 71367541

15.4 IIporpammHoe obecrieyeHue

Memobase Plus CYZ71D

= [I[porpammHoe obecnieuenye and [1K — BeimonHeHne n1abopaTopHOM KanmMbpoBKU

» Bysyanmsanyua v JOKyMeHTMPOBaHMe YIIpaBIeHUA faTYMKaMu

= CoxpaHeHMe NaHHBIX KaMOPOBKM IaTUMKOB B Da3e JaHHBIX

= CpeficTBO KOH(UIYPUPOBaHMSA U3AENNA Ha cTpaHulle npmbopa:
www.endress.com/cyz71d

Texamuyeckoe ommcanme TIO0502C

IIporpammHoe obecnneuenne Field Data Manager MS20

= [IporpaMmHoe obecrnieuenye and [1K — neHTpanmM3oBaHHOE yIIpaBlieHMe AaHHBIMU
= Busyanmsanms cepum M3MepeHui U COBBITMIA B XKypHasle perucTpanmm

= HapexxHoe xpaHeHMe B ba3e faHHBIX SQL

FieldCare SFE500

® YHMBepCaITbHBIM MHCTPYMEHT /TSI HACTPOMKM M SKCIUTyaTalum IepudepmuimnHoro rmpubopa

= [JocTaBsieTcss ¢ KOMIUIEKTHOM bubmmotekoit aiinoB DTM (Device Type Manager) ans
yTpaBIieHus moyeBeiMy ipubopamu Endress+Hauser

® 3aKa3 B COOTBETCTBMM C KOMIUIEKTaLMeN U3LeNms

= www.endress.com/sfe500

15.5 IIpoume akceccyapbl

15.5.1 Buewnwit gucruteii )

I'paduueckuit gucmnen
= [I719 MOHTaKa Ha JIBepIie IKada yIpaBIeHNsT WM Ha MyJIbTe
= Ko 3aka3a: 71185295

CimyxxebHBI1 mycIIIen
= [lepeHOCHO, Iy171 BBOJA B SKCIUIyaTaLMIO
= Kop 3aka3a: 71185296

15.5.2 Kapra SD

= [IpomeriiyieHHast Qiam-namsaTs, 1 I'6
= Konm 3aka3a: 71110815

15.5.3 Axceccyapsbl [ CBS3M

Commubox FXA195
UckpobesonacHoe ycrporictBo 1y cBsa3u 110 npotokoiry HART c FieldCare uepes
nurepgeric USB

Texumnueckoe ormmcanye TI00404F

4) BHeIIHMI IUCIUIEN MOXKHO BBIOPATh B KAYECTBE OILMM B CIIeLM(PMUKALIMY M3LeNMs WY 3aKa3aThb B JaJibHEMIIeM KaK akceccyap.
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Commubox FXA291
Coepgunenne CDI-uHTEepdeNicoB M3MepuTenbHbIX Ipubopos ¢ USB-noprom 1K mwim
HOyTOyKa

Texamueckoe ommcanme TI00405C

BecnipoBopHoy agantep HART SWA70

= BecripoBoAHOE MOAKII0UeHNe IpMHopoB

= [IpocTas MHTerpams, obecrieyeHme 3aIUThI ¥ be3011acHOM Iepefaun JaHHBIX, MOXeT
MCII0JIb30BaTECA ITapajUIeSIbHO C IPYTMMY becrIpOBOAHBIMM CETAMM, MUHUMYM
KabeJIbHBIX coelMHEeHMM

Texamueckoe omcanme TI0O0061S

15.5.4 CucremHble KOMIIOHEHTBI

RIA14, RIA16
= [JoneBoM mucIien [y BcTpanBaHusA B Lemu 4...20 MA
= RIA14 B OTHEYIIOPHOM MeTaJUTMYECKOM KOpITyce

Texunueckoe ormcanme TI00143R u TIO0144R

RIA15

= lHOMKaTop mpoliecca, Mg poBOM MOAYIIb AUCIUIes Ui BCTpaMBaHUA B e 4...20 MA
= [[aHeTbHEBI MOHTaX

= CBs3b 1o npotokony HART (ommms)

Texunueckoe omcanue TI01043K
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16 TexHn4yeckne xapakTepuCTUKHU

16.1 Bxop

M?:MepFIEMbIe rnepeMeHHbIe > HOKYMEHTBHI/IH TIOOKJIIFOUEHHOI'0 JaTYMKa

Inamna3oHbl M3MepeHUA > HOKYMEHTaLII/IFI IMMOOKJIIFDYEHHOT'0 OaTYMKa

Tumer BXooB = [IndpoBeIe BXOABI 711 IaTUYMKOB C TIOAEPXKKOM TpoToKona Memosens
= AHAJIOTOBBIE TOKOBEIE BXOMBI (OIIIMA)
= [[ydppoBeIe BXOMBI (OIIsA)
= [[MDpoBBIe BXOIBI A7 MCKPOOE30TIaCHBIX ATUMKOB C ITOMEPKKOM ITPOTOKOTIA
Memosens 1 cepT(UKaTOM B3PBIBO3AIIUTEI (OIMIIMOHAJIBHO)

K nckpobesonacHeiM IMGPPOBBIM BXOAAM AATUMKOB KOMMYHMKALIMOHHOTO MOJTYIIS
matumkoB 2DS Ex-1 M0>XXHO NOAKITFOYATh TOIIBKO [1epeUunciIeHHbIE HIDKe
cepTUUIIMPOBAHHBIE JATUMKU.
= Kabenp Memosens xYK10, xYK20
CoenmHeHVe KOMMYHMKALIMOHHOTO MOy A faTuukoB 2DS Ex-i  cooTBeTCTBYIOLIEN
armmmaparypel Tiia CM44x(R) kabenem Memosens xYK10 m xYK20 cepTnduiiMpoBaHo
KaK CMUCTeMa.
= [IndpoBbIe JATUMKM C IOAAEPXKKOM TexHOMoruy Memosens 1 IpyTue yCTPOCTBa C
TIOZZePXKKOM TexHonornm Memosens
» [TaTYMKM U YCTPOICTBA NOJDKHEI COOTBETCTBOBATD TPebyeMBIM 37TEKTPUYECKUM
nmapamerpam CM44x(R) ¢ KOMMYHMKALIMOHHBIM MOZYTEM AAaTUMKOB 2DS Ex-i.
= JTaTYyMK M YCTPOIMCTBa, 3a UckrouenneM xLS50D, Heobxomymo nofkirouaTe Kabenem
Memosens xYK10 mmu xYK20 yepe3 MHOYKTUBHBINA MHTepQeric.
= Jlmurartop 1mdposoro farumka xYPO3D
MmuTtaTop maTumMKa/MMMTAIMOHHEI TecTep Memocheck (tuma xYPO3D) Heobxommmo
MCII0IB30BaTh C 3n1eMeHTamu utanmsi Duracell MN1500 mwm Energizer EN91.

K KoMMyHMKaLIOHHOMY MOAYII0 AaT4MKOB 2DS Ex-1 MOXHO NOAKIII0YATE YCTPOMCTBA CO
CJ1eyIOMMMHU cepTUdMKaTaMM.

ATEX
XYK10 n xYK20 Y BVS 04 ATEX E121X
XYPO3D Y BVS 12 ATEX E008

xLS50D Y BVS 12 ATEX E048X

1) x = Cwmm O, wm OC

MB3K Ex
XYK10 » xYK20 V) MB3K Ex BVS 11.0052X
xYPO3D V) MB3K Ex BVS 12.0007

xLS50D Y MB3K Ex BVS 14.0004X

1) x = Cwm O, o OC

164 Endress+Hauser



Liquiline CM442R/CM444R/CM448R TexHn4yeckne xapaKTePUCTUKN

BxomHo curHan B 3aBMCMMOCTM OT UCIIOJTHEHUS:
# [10 8 IBOMYHEBIX CUT'HAJIOB NAaTUMKOB
» 2 curHasta 0/4-20 MA (omimsi), TacCUMBHBIE, TIOTEHIMANBHO Pa3BsA3aHHbIE APYT C APYTOM
M CO BXOAMM NATUMKOB
s Otr0pmo30B

Crietmcukanms kabens Twum kabena

Kabenb nepenaun ganueix Memosens CYK10 mnmy ¢pmKcMpoBaHHBINM Kaberb IaTuMKa,
K&KV C JTY?KEHBIMY KOHILIAMY MITM KPYTJIBIM pazbemom M12 (omims, )

K mckpobesonacHbIM M POBEIM BXOOaM AAaTUMKOB KOMMYHMKALIMOHHOTO MOIYIIA
naTtumkoB 2DS Ex-1 MOXXHO MOAK/IH0YaTh TONBKO Kabenm gaHHeIx Memosens CYK10 ¢
COOTBETCTBYIOIIMM CEPTUPUKATOM.

IInuHa kabensa
Makc. 100 m (330 cyToB)

16.2 IIndpoBrie BXoabl, MacCMBHBIE

JJeKTpUUecKMe mapaMeTpel  ® [lepemaya MOITHOCTH ([TacCHMBHEIE)
= [a/IbBAHUUECKU U30JIMPOBAHHBIE

I[namnasoH # Bepxauit: 11 no 30 VDC
s Hipkamit: O go 5 V DC

HoMmmHanbHBIM BXOIHOM Makc. 8 MA

TOK

Oyuxmma UMM MuHMManbHasA IIUTENTBHOCTD MMITyiibea: 500 mkc (1 KI'x)
VcnibITaTembHOE 500B

HarpshDKeHue

Crrermdpmkarys Kabess Maxc. 2,5 mm? (14 AWG)

16.3 TokoBbI}M BXOJ, IaCCUBHBIN

Inamna3oH >0..20MA
XapaKTepucTHKa CUrHaia JIHeNHBIN
BuyTpennee Hemmuernnoe
COIIPOTUBIIEHNE

VcnerTaTeneHoe 500 B
HampsDKeHue
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16.4 Bexop

BrIxomHOM curHait B 3aBUCMMOCTHM OT UCIIOJTHEHMUS:

= 2 Beixofa 0/4-20 MA, akTMBHBIe, TaJIbBAHMYECKM M30ITMPOBaHHBIE YT OT Ipyra M OT
Heremn 0aT4nKoB

= 4 Beixona 0/4-20 MA, akTMBHBIe, TaJIbBAHMYECKM M30ITMPOBaHHBIE IPYT OT Ipyra M OT
Heremn IaT4nKoB

® 6 BeIxofi0B 0/4-20 MA, aKTMBHEIE, TaJIbBAHUUECKM M30JIMPOBaHHEIE APYT OT ApyTra U OT
Heremn IaT4nKoB

= 8 BeixofioB 0/4-20 MA, aKTMBHEIE, TaJIbBaHUUECKM M30JIMPOBaHHEIE APYT OT ApyTra U OT
Heremn IaT4nKoB

= Oy mogkrouenye HART (TonbKo yepes TOKOBBIM Beixox 1:1)

HART

KogmpoBanue curnana FSK + 0,5 MA uepe3 TOKOBEII CUTHAJ

CKOpOCTb ITepesiayuy JaHHBIX 1200 bog

['anbBaHMUECKas M30NIALMA Ha

Harpy3ka (cBs13HO pe3ucTop) 250 Om

PROFIBUS DP/RS485

KogmpoBaHue curnana Coemectmmocts ¢ EIA/TIA-485, PROFIBUS-DP cornacHo MK
61158

CKOpOCTb epefayuy faHHBIX 9,6 xbom, 19,2 kbopm, 45,45 xbom, 93,75 kbom, 187,5 kbom, 500
Kbopm, 1,5 Mbox, 6 Mbom, 12 Mbop

['anpBaHMUECKas M30NIALMA Ha

PazbeMer [pyxmHHas kieMma (He bonee 1,5 MM), ¢ BHYTpeHHe!
nepembrukoit (T-cpyukims), M12 (ommys)

TepMmHMpOBaHMe IMHEBL BHYTpeHHMI IOJI3YHKOBEIM IIepeKIrYaTellb CO CBETOAUOIHOM
MHIMKaLyen

Modbus RS485

KogmpoBaHue curnana EIA/TIA-485

CKOpOCTb Iepefiauy JaHHBIX 2 400, 4 800, 9 600, 19 200, 38 400, 57 600 n 115 200 box

['ayibBaHMYeCKas M30ALUA Ha

PasbeMsl [IpyxvHHas kieMMa (He bonee 1,5 MM), ¢ BHyTpeHHe
niepemerukoyt (T-pyuknms), M12 (ormwuus)

TepMyHMpOBaHMeE IIMHBL BHyTpeHHMI I0JI3YHKOBBLIN [TepeKITroYaTellb CO CBETOAMOLHON
MHOMKaLyuen

Ethernet u Modbus TCP

KonupoBaHnue curnana IEEE 802.3 (Ethernet)

CKOpOCTB Iepefiaun JaHHBIX 10/100 Méog,

lanpBaHMUYeCKass U30JIAIMSA Ia

[MopxntoueHne RJ45

[P-ampec DHCP (mo ymonyaHuro) win HacTpOMKa Yepes MeHEO
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EtherNet/IP

KommpoBanue curnana IEEE 802.3 (Ethernet)

CKOpOCTB ITepesiauyt JaHHBIX 10/100 Mbox

['aypBaHMYECKas M30TIALNA Ia

[Nopxnrouenne RJ45

IP-appec DHCP (o ymMOT4aHMIO) WM HACTPOJKa Yepe3 MEHEO

PROFINET

KomyupoBaHnne curnana IEEE 802.3 (Ethernet)

CKopoCTb nepefaun JaHHbIX 100 Mbog

[anbBaHMYECKass U30JIAIA Ha

INopxrouenue RJ45

HasBanue craHuymmn Uepes nipoTokos DCP ¢ moMoIIbi0 MHCTPYMEHTa HaCTPOMKMY
(Harpumep, Siemens PRONETA)

IP-apmpec Uepe3s mpoTokon DCP ¢ moMoIIbi0 MHCTPYMEHTA HaCTPOMKY
(Hanpumep, Siemens PRONETA)

ABapuMHBIN CUTHAT

Perynupyemsii, cornacHo pekomeHpaimy NAMUR NE 43
= B myanasone m3mepenmit 0...20 MA (B 3ToM Imara3oHe uaMepeHuit nogxirouerne HART
HEIIOCTYITHO)
Tok Haymumst ommbky O ... 23 MA
= B nnanasoHe u3mepenns 4...20 MA:
Tok Haymmums ommbku 2,4 ... 23 MA
= 33aBOJICKasi HACTPOVKA TOKA HaJIMUMA OMMOKM 7151 000X OMAria30HOB U3MEePeHUs:
21,5 MA

Harpyska

Makxc. 500 Om

ANTOpUTM ZIeVCTBUM NIpU
nepenave/nMHeapyusalum

JInHenHbIN

16.5 IIndpoBrlie BBIXOAEI, MaCCMBHBIE

JTeKTpudecKne mapaMeTpel

= [JlaccMBHBIN
# OTKpEITBIN KOJUTeKTop, Makc. 30 B, 15 MA
s MaxkcnmManbHOe afieHne HanpsKkeHus 3 B

BHemHMM MCTOUHUK

HpI/I MCII0JIb30BaHMM MECTHOI'O OOITIOJIHMTEJIBHOT'O MCTOUYHMKA IIMTaHMUA M MeCTHOI'O

IUTaHUA 1M poBOro BXoza:
peKOMeHI0BAHHOE MMHMMAJIBHOE HalpshKeHMe NOMOTHUTEIbHOTO MCTOUHMKA TMTaHUA =
3B+ VIHMMH.
(Vi = MMHMMAJIBHOE HEOOXOOMMOE BXOIHOE HATIPSDKEHME (HapsDKEeHME BXOIHBIX
CUTHAJIOB BEICOKOTO YPOBHS)

Oyuxmmsa UMM MuHMMarNbHasA IIUTENIBHOCTD MMITyiibea: 500 mkc (1 KI'1x)
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BcriomoraTtenbsHoe JdneKTpuyecKkue napaMeTpel
HallpshKeHue = ['anibBaHMYECKY M30JIMPOBaHHEBIE

= Heperymupyemele, 24 B rocT. Toka

= Makc. 50 MA (Ha Kaxmpii Mmozyses DIO)

HMcneiTaTensHOe 500B
HATpsDKeHMe
CriermdmKanms Kaberns Makxkc. 2,5 mm? (14 AWG)

16.6 TokoBbIe BHIXOABI, aKTUBHBIE

I[nanasoH 0..23 MA
2,4...23 MA ns1 cBsi3u 110 ripotokoiry HART

XapaKTepUCTMKa CMTHaIa JIvHeMHBIN

J7eKTpuUyecKue apaMeTpel  BeIXofiHOe HampsnKeHue
Makc. 24 B

HUcnpITaTenbHOE HaNpsHXeHne
500B

Crnemmdpuranmsa Kabens Tun kabena
PexomMeH[yeTcs 3KpaHMpPOBaHHEIM Kabernb

Crnennpukanys kabenen
Makc. 2,5 mm? (14 AWG)

16.7 PenenHbie BbIXOOBI

ONeKTpuJYecKue napaMeTpel  Tumbl perne
= | OJTHOIITBIPBKOBEIV MMEPEKITFOYAIOIIVI KOHTAKT (CMTHAJIBHOE pesie)
® 2 VTM 4 OJTHOIITBIPBKOBBIX TIEPEKITIOYAOIIMX KOHTAKTa (OIS, C MOAYIIAMMU
pacimpenwusi)

MakcumanbHass Harpyska
= CurHanbHoe pene: 0,5 A
= Bce ocraneHele pene: 2,0 A
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KommyTaunoHHas criocobHoCTE pene

Basoeriii modynb (CuenanvHoe pene)

l'[epel(moqa}omee Hanps»xXeHue

Harpyska (makc.)

KonnyecTBo LIMKIIOB IepEKTIOUeHNs
(mvmm.)

230B~, cos®=0,8...1 0,1A 700 000
05A 450 000

115B~, cos® =0,8...1 0,1A 1000 000
05A 650 000

24B=,L/R=0..1Mc 0,1A 500 000
05A 350 000

Modynu pacuuperus

[epexmroyarolee HapsHKEHUE Harpyska (makc.) KonmnyecTBo IMKIIOB NEPEKITIOYeHNsT
(Mun.)
230B~, cos® =0,8...1 0,1A 700 000
0,5A 450 000
2A 120 000
115B~, cos®=0,8..1 0,1A 1 000 000
0,5A 650 000
2A 170 000
24 B=L/R=0..1mc 0,1A 500 000
0,5A 350000
2A 150,000

Crenmdumkanmsa kabens

Makc. 2,5 mm2 (14 AWG)

16.8 [laHHBIE IPOTOKOJA

HART

Endress+Hauser

ID n3roToBuTENA 11,
Tun npubopa 155Dy
Bepcus npubopa 001,
Bepcusa HART 7.2

®ariibl onmcanus yerpoyicrs (DD/DTM)

www.endress.com/hart
MeHemxep uHTerpammm ycrpoicrs (DIM)

[TepemenHEIe ipubopa

16 ompepensaeMbIx IOIb30BaTeNIEM 1 16 3aIIpOrpaMMMPOBAHHBIX
IVMHaMMUecKux NepeMeHHbIx PV, SV, TV, QV

[NoppepxvBaeMele YHKLMA

PDM DD, AMS DD, DTM, Field Xpert DD
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PROFIBUS DP ID nsroTtoBuTeNA 11,
Tun npubopa 155Dy,
Bepcna koHpurypammm 3.02
®aner GSD www.endress.com/profibus
Menemxep nHTerparmu yerpoicrs (DIM)
BeIXomHBIE 3HAUEHUSA 16 6710KOB aHAJIOTOBOTO BBOJIA, 8 6710KOB IM(PPOBOro BBOZIA
BxonHble nepeMeHHEBIE 4 b710Ka aHaJI0roBOrO BEIBOZA, 8 6710KOB LM(hpOBOr0 BEIBOAA
[Topnep>xvBaeMble YHKLIMMU = 1 pazpém MSCYO (umknmueckas cBsi3b, [JIaBHOE YCTPOMCTBO
wiacca 1 K Bemomomy)
= 1 pa3pém MSAC] (aumkmyeckas CBs3b, IJIaBHOE YCTPOVICTBO
Kiacca 1 K BeoMomy)
= 2 pazpéma MSAC2 (auukmmMyeckas CBsi3b, [JIABHOE YCTPOMCTBO
Kacca 2 K BeJOMOMY)
= DBJIOKMpOBKa YCTPOMCTBA: BO3MOXKHA alrapaTHas Ui
nporpaMMHasi 67I0KMpOBKa yCTPOCTBA.
= Appecanys ¢ nomompro DIL-niepexstrouateneit win yepes [10
= GSD, PDM DD, DTM
Modbus RS485 TpoToxor RTU / ASCII
Koper dynKLMI 03, 04, 06, 08, 16, 23
[TopmeprxKa MMpPOKOBeIaTenpHoM nepefaun | 06, 16, 23
IUTA KOLOB (PYHKLIMIA
BrixomHbIe faHHBIE 16 M3MepeHHBIX 3HAUEHMI (BEJIMUMHA, eAMHMLIA U3MEepeHWs,
COCTOsIHME), 8 IM(POBBIX 3HAUEHMI (BENTUUMHA, COCTOSTHUE)
BxopHble naHHBIE 4 KOHTPOJIbHBIE TOYKM (BeNMYMHA, eIMHULIA U3MEPEeHNH,
coCTOsIHME), 8 UM POBBIX 3HAUEHMI (BEJTMUMHA, COCTOSTHME),
IMarHocTndecKas MHpOpMams
[TopamepxvBaeMble MYHKLMU Bo3MOo>XHOCTb HaCTPOKM aApeca MoCpefcTBOM IepeKTroJaTeNs
WM IPOTPAMMHOT0 0becreueHus
Modbus TCP ropt TCP 502
Coemmuenust TCP 3

170

[TpoToxon

[laHHEBIE NaTUMKOB IepefjatoTcAa OT JaTYMKOB Memosens 1o
npoToKonaM 1gpoBslx mmmH EtherNet/IP 1 Modbus TCP

Kopner dyrKIMI

03, 04, 06, 08, 16, 23

[Tomep)XKa WMPOKOBEIATeNIbHOM Mlepefayun

IUIS1 KOLOB (DYHKLMIA

06, 16, 23

BrIxogHbIe TaHHBIE

16 M3MepeHHBIX 3HAUEHWIT (BEeIMUMHA, eVHNMIIA U3MEPEHUS,
COCTOsIHME), 8 IM(POBBIX 3HAUEHMI (BENTUUMHA, COCTOSTHUE)

BxomHeIe maHHBIE

4 KOHTpOJIbHBIE TOYKY (BeNMUMHA, EIMHMIIA U3MEDEHNS,
COCTOSTHME), 8 LM POBLIX 3HAUEHW! (BENTMUMHA, COCTOSIHME),
IVarHoCTMYEeCKas MH(POPMALHMA

[Topmep>xvBaeMble YHKLIMU

Bo3mMoxxHOCTE HACTpoMKK appeca nocperctBom DHCP mm
TIporpaMMHOr0 obecrieyeHns

Endress+Hauser



Liquiline CM442R/CM444R/CM448R

TexHMUYECKME XapaKTEPUCTUKA

EtherNet/IP

Endress+Hauser

[TpoToxon EtherNet/IP
Ceprudukarnysa ODVA JIE
[Tpodwte mpubopa CemericTBO ycTpoyicTB (Tmm pofykra: 0x2B)
ID n3roToBuTENSA 0x049E,
ID tvma mpubopa 0x109C,
[TonsipHOCTB Auto-MIDI-X
CoenuHeHMs CIP 12
/0 6
ABHOE coobuieHne 6
MHoroapapecHas 3 IpPMHMMAIOLIMX TOUKA
nepefavya
MuH. RPI 100 mc (o ymonyaHuro)
Makxc. RPI 10 000 mc
CycTeMHas MHTerpaLys EtherNet/IP EDS
Rockwell Add-on-Profile Level 3, muieBas
naHenb anda Factory
Talk SE
[aHHBIE BBOZIa/BBIBOMIA Bxox (T > 0) CocrosiHMe nipubopa n
IIMarHocTuyeckoe coobieHue ¢
HaWMBBICIIVIM [IPUOPUTETOM
V3mepeHHBIe 3HAUEHUA:
= 16 Al (aHaJIOrOBBIV BXOf) +
COCTOSTHME + eAVMHNIIA U3MEPEHNSA
= 8 DI (mMcKpeTHBIt BX0T) +
COCTOsIHME
Beixon~> T) Ynpasnsromye 3HaYeHUs:

= 4 AQ (aHaJIOrOBBIN BBIXOM) +
COCTOSTHME + eVHULIA U3MEPEHNMS

# 8 DO (OucKpeTHBIN BBIXOL) +
COCTOSAHME
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PROFINET

[TpoTokon

«[IpOTOKOJI IPMKIIa[HOTO YPOBHA V1A [ElleHTPaM30BaHHBIX
T10JIeBBIX IIPMOOPOB M pacIipelielIeHHbIX aBTOMAaTU3MPOBaHHbIX
cucrem», PNIO Bepcin 2.34

Tun cBA3n

100 Mbwut/c

Krnacc cootBeTcTBMS

Kracc coorBetcTBMs B

Kitacc gericTBUTeNIbHOM HAarpy3Ku

Kitacc gerictButensHOM Harpy3ku 11

CKOpOCTb Iepefaun

AsToMaTndeckmit Beibop 100 Mbut/c ¢ orpefienieHmemM
TIOJIHOZYTUIEKCHOT'O peXxmMa

[Tepmofibl IMKIIOB

Ot 32 mc

I[Tpocwe mpubopa

MnentndrkaTop npukiagHoro nHrepdeitca 0xF600
CemericTBO IpMHOPOB

Mutepderic PROFINET

1 mopr, Realtime xacc 1 (RT_CLASS_1)

ID usrotoButensa

0x11,

ID tma npubopa

0x859C Dy,

Daribl onmcanms npubopa (GSD)

MHupopmanys 1 aiiel JOCTYIIHEL 110 afipecy:
s www.endress.com;

Ha crpanmie m3nemmsa: Documents/Software - Device drivers
= www.profibus.com

C momonibro Beb-caTa, MCIOoJIb3ys CPefICTBO MOMCKa U3feni

[TonspHOCTD

ABTOMAaTMYECKas HaCTPOMKa MOJIAPHOCTYM 719 KOPpeKIUn
nepekpermyBaromyxcs nap TxD u RxD

[TopmepxvBaeMble ITONKITIOYEHNA

= 1 x AR (KoHTpOIITEp BBOAA/BEIBofA AR)

= 1 x AR (momycTrMo MOOKITFOUEHME K YCTPOMCTBY KOHTPOJIA
BBOfa/BbIBOMIA AR)

= 1 xBxon CR (MHTepderic cBs3n)

= 1 x Bexop CR (MHTEepdevic cBsI3m)

= 1 x aBapuitHbi curran CR (MHTepderic cBs3u)

Onumy HaCTPOMKM M3MEPUTESIBHOTO
nipubopa

= Beb-6paysep

= [IporpammMHoe obecriedeHme i JAHHOTO M3TOTOBUTEIIS
(FieldCare, DeviceCare)

= QOcHoBHOM (pat pubopa (GSD), HOCTYIIEH [y1d UTeHMS
[OCPELICTBOM BCTPOEHHOTO BeH-cepBepa M3MEpUTESTBHOTO
npubopa

Hacrtporika Ha3zBauus npubopa

[TpoTokon DCP

[lonnepxuBaeMble GYHKIMU

» JmeHTMUKaIMA U TeXHUUIECKOe 06Ty K1BaHMe
I[Mpocras moeHTMOUKAIMSA Iprbopa Mo CIIedyIOIMM JaHHEIM.
s CyucreMa yIpaBJieHUs TeXHOJIOTMUeCKMMM IIpoLieccaMm
= 3aBojicKas TabmmMuka

® CoCTOsIHME M3MEPEeHHOT'0 3HAYEeHWs
[lepeMeHHBIe Mpoliecca CBA3aHbI C COCTOHMEM U3MepeHHOI0
3HaYeHMST

= Pexxum muranus namukatopa (FLASH ONCE) Ha okambpHOM
IMCIUIee 71 IIPOCTOM UIeHTU(DUKAIMM M HasHaYeHUs
npubopa

= YrpasrneHue mpnbopoM IoCpeACcTBOM YIIPABIIAOIIEN
nporpammel (Hanpumep, FieldCare, DeviceCare)

CucremHast MHTerpaumusa

JomonHUTeNbHYI0 MHPOPMALMIO O CUCTEMHOM MHTErpaLuy CM. B
PYKOBOZICTBe T10 SKCIUTyaTaLym

s [[MKmJecKas nepefjada JaHHBIX

= Ob30p ¥ omvcaHMe MOAYIIeN

= KomypoBka cTaryca

= Hacrporika 3anycka

= 3aBOMCKME HACTPOMKN

Beb-cepBep

172

Beb-cepBep obecrnieurBaeT MOIHBINA AOCTYII K KOHMUIYpaLmy Ipubopa, u3MepeHHBIM
3HaUeHUAM, IMarHOCTMYECKUM COODIIIeHMAM, XKypHaslaM 4 JaHHBIM 00CITyKMBaHMUA
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Liquiline CM442R/CM444R/CM448R TexHn4yeckne xapaKTePUCTUKN

IoCpefCcTBOM cTaHAapTHoro Mapupytusaropa WiFi/WLAN/LAN/GSM wn 3G, IP-agpec
3a/1aeTcsA I0JIb30BaTesIeM.

[Topt TCP 80

[MonpepxvBaeMble (DYHKLIMM = YrnasieHHOe KOH(pUrypupoBaHue npubopa(l ceaHc)

= CoxpaHeHye/BOCCTaHOBNIEHNEe KOH(pUrypaumy mpmubopa
(mocpencTBOM KapThl SD)

SKcropT XypHana (popmaTst darios: CSV, FDM)
Hoctyn k Beb-cepBepy uepe3z DTM wm Internet Explorer
Bxon B cuctemy

Beb-cepBep MOXHO eaKTMBUPOBATh

16.9 WCTOYHMK MUTaAHUA

CeTeBoe HamnpshKeHMe CM442 R

B 3aBMCMMOCTM OT UCIIOITHEHWS:

= ot 100 mo 230 B epem. Toka, 50/60 'y
MakcuMasnbHO AOMyCTMMOE OTKJIOHEHME HalpsDKeHusa Iutanua: £15 % ot
HOMMH&JIBHOI'O HalIPsDKeHMs

= 24 B nepem./mocT. ToKa, 50/60 I'g
MakcuManbHO AOMYCTMMOe OTKJIIOHeHe HanpsKeHua mranud: +20/-15 % ot
HOMMH&JIBHOI'O HaIIPsDKeHMs

CM444 Ru CM448 R
B 3aBMMMOCTH OT MCTIOJTHEHWMS, TTOCPEICTBOM BHEIIHero 0J10Ka MUTaHus,
ycraHaBBaeMbli Ha DIN-periky:
= o1 100 mo 230 B nmepem. Toka, 50/60 I'g
MaxkcMarnbHO IOIyCTMMOe OTKJIOHEeHMe HalpshKeHusa nuTtanua: +15 % ot
HOMMHAJTLHOTO HATPKeHNs *)
= 24 B riocT. TOKa
MakcMarnbHO JOIyCTMMOe OTKJIOHeHMe HanpspkeHus murtanusa: +20/-15 % ot
HOMMHAJILHOTO HATPKeHNs *)

[ToTpebrnaeMas MOIIHOCTE CM442 R
3aBUCHT OT HaIPsDKEHMS TUTaHUA
= 100-230 B nepem. Toka 1 24 B nepem. ToKa:
Makc. 55 BA
® 24 B miocT. TOKa:
Makc. 22 Bt

CM444 Ru CM448 R

3aBUCUT OT HamnpsaXeHUA IUTaHUA

= o1 100 mo 230 B mepem. ToKa:
Maxc. 150 BA *)

= 24 B 11ocT. TOKa:

Maxc. 59 BA®)
IIpenoxpaHnTesb [IpemoxpaHuTesb He MOOJIEXKNT 3aMeHe
3ammTa oT BcTpoeHHas 3ammTa OT IlepeHalpsKeHmi/ MoyiHMe3ammra cornacHo EN 61326
riepeHanpsHKeHns Kareropwms saumrer 1 1 3
5) *CrienmuKaLmu IeCTBUTEIIBHBI TOIIBKO ITPY YCIOBMUY MCITIONIB30BaHMs OJI0Ka TUTAHMS], TOCTAB/IIEMOT0 M3TOTOBUTEIIEM.
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TexHMUECKME XapAKTEPUCTUKA

Liquiline CM442R/CM444R/CM448R

Cnemmdpuranms Kaberneit
1A Kaberna muciiest
(omumoHanbHO)

IOnuHa nocrasnsiemoro Kabens gucrores:
3 M (10 dyroB)

MakcumanbHas JONyCTMMas AyMHa Kabens aucioiest:
5™ (16,5 ¢yToB)

16.10 Paboume xapaKTepUCTUKU

Bpemsa oTkmKa

ToKOBBIE BBIXOObI
top = Makc. 500 mc Ha yBermmuennue ¢ 0 go 20 MA

TokoBBIE€ BXOABI
top = Makc. 330 mc Ha yBermueHue ¢ 0 go 20 MA

IIncdpoBbIe BXOABI ¥ BHIXOMBI
top = Makc. 330 MC Ha yBeJIMUYeHMe C HVYDKHErO 10 BEpXHEro 3Ha4eHUs

NcxonHas ba3oBas
TeMmIeparypa

25°C (77 °F)

HOFPELHHOCTI:: M3MepeHMA
J1 BXOOOB NaTYMKOB

-> HOKYMGHTBLU/IH TIOOKJIIFOYEHHOI'0 JaTUYMKa

HOFPELLIHOCTB M3MepeHHuA
AJIA TOKOBBIX BXOIOB U
BBIXOIOB

TunmMyHbIe MOTPEIIHOCTY U3MEPEHN:
< 20 MKA (m1s sHaueHu ToKa < 4 MA)

< 50 MKA (s sHaueHu Toka 4...20 MA)
Kaxopt ipu 25 °C (77 °F)

HomnonHuTeNnbHOE OTKIIOHEHME U3MEePEeHHA B 3aBUCMMOCTH OT TeMIIepaTyphbI:
< 1,5 MkA/K

Homyck mo yacrore fyid <1%
LM POBLIX BXOZIOB U

BBIXOZIOB

UyBCTBUTENIBHOCTb TOKOBBIX < 5 MKA

BXOJIOB M BEIXO[IOB

[ToBTOpsAEMOCTB

- JoKyMeHTauus MOOKITFOYEHHOTO IaTuyMKa

16.11 YcnoBus okpyxKaroluen cpenpl

TemrepaTypa OKpyKaroIien
cpembl

174

CM442R

= Ot 0 o 60 °C (ot 32 mo 140 °F)

= 01 0 mo 50 °C (ot 0 mo 120 °F) m1s1 riepeunciieHHbIX HypKe IIprubopoB.
= CM442 (R)-BM
= CM442 (R)-IE
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Liquiline CM442R/CM444R/CM448R

TexHMUYECKME XapaKTEPUCTUKA

Endress+Hauser

CM444R
# O6pryHo 0T 0 10 55 °C (0T 32 mo 130 °F), 3a MCKITIOUeHMEM [TAKETOB TTOL BTOPBIM

ITIYHKTOM B CITMCKE

& CM444R-**M4OAT7FI*+...

& CM444R-**M40OA7FK*+...
& CM444LR-**M4AAASFL™ +...
s CM444R-**MAAASFF*+...
& CM444R-**M4AAASFH* +...
& CM444R-**MAAASFI* +...
& CM444R-**MAAASFK*+...
& CM444R-**M4AASFM*+...
& CM444R-**M4BASF4*+, .
s CM444R-**M4BASFF*+...
s CM444R-**M4BASFH*+...

& CM444R-**M4BASFI*+...

s CM444R-**M4BASFK*+. ..
s CM444R-**M4BASFM*+. ..
s CM444R-**M4DASF4*+. ..
& CM444R-**M4DASFF*+, .
& CM444R-**M4DASFH*+...

& CM444R-**M4ADASFI*+...

& CM444R-**M4DASFK*+...
s CM444R-**M4DASFM*+...

» CM444(R)-BM
» CM444(R)-IE

CM448R
# O6pryHO 0T 0 0 55 °C (0T 32 mo 130 °F), 3a MCKITI0UeHMEM ITAKETOB TOL BTOPEIM

IIYHKTOM B CIIMCKE

s CM448R-***6AA*+...
s CM448R-***8A4*+...
s CM448R-***8A5*+...
s CM448R-**28A3%+...
s CM448R-**38A3%+...
s CM448R-**48A3%+...
s CM448R-**58A3%+...
s CM448R-**68A3%+...
s CM448R-**26A5%+...
s CM448R-**36A5%+...
& CM448R-**46A5%+...
s CM448R-**56A5%+...
s CM448R-**66A5%+...
& CM448R-**22A7*+...
s CM448R-**32A7*+...
& CM448BR-**42A7*+...
» CM448R-**52A7*+...
& CM448R-**62A7*+...
s CM448R-**A6A5*+...
& CM448R-**A6AT*+...
s CM448R-**B6A5*+...
s CM448R-**B6AT7*+...
s CM448R-**C6A5*+...
s CM448R-**COAT7*+...
s CM448R-**D6A5*+...
s CM448R-**D6AT*+...
= CM448(R)-BM

s CM448(R)-IE

# Ot 0 o 50 °C (ot 32 mo 120 °F) mis mepeuncyieHHBIX HIDKe TTaKEeTOB.

# Ot 0 mo 50 °C (ot 32 mo 120 °F) my1s1 mepeunciieHHBIX HIDKe TTaKETOB.
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TexHnueckne xapaKTEPUCTUKU Liquiline CM442R/CM444R/CM448R

BHemumit gucruiei (OnyoHanbpHo)
Ot -20 10 60 °C (ot O mo 140 °F)

TemmepaTypa XxpaHeHUA -25m1085°C (-13 mo 185 °F)

BriaxxHocTb [Ipubop pnsa ycranoBkyu Ha DIN-penky
5...85 % be3 obpa3oBaHMA KOHIEHCATa

BuewHwit gycruesi (B yCTaHOBIEHHOM COCTOSIHUM)
5...95 %, be3 obpa3oBaHMs KOHAEHCATa

CTeneHb 3aLIUTEL [Ipubop pnsa ycranoBkyu Ha DIN-penky
3ammra ot nopaxkenusd [P20

BuHemruui aucruoiein
[Tepennsist maHens [P66 mpy paBWITBHOM YCTAHOBKE, BKIIFOYAS YIUIOTHEHME 718 ABEPU

KopItyca
KnmmaTtnyeckmit Kiacc Cornacno I[EC 60654-1: B2
Bubpocrorikoctb WcnieiTaHnAa Ha BO3ZieMICTBYE OKpYXKarolen cpebl

Ucnerranme Ha BubpoycronumBocts coriacHo DIN EN 60068-2, okTsabps 2008 .
Ucnerranme Ha BubpoycroumBocts cortacHo DIN EN 60654-3, aBryct 1998

HacTeHHBIT MOHTaX

YacTOTHBIM OMara3oH Ot 10 mo 150 T
(cmHycompmanpHas gopma)

Ammmryna Or 10 mo 12,9 T'ux: 0,75 mm
Ot 12,9 o 150 Ix: 05g Y

ImTenpHOCTD UCTBITaHMA 10 YaCTOTHBIX IIMKIIOB Ha MPOCTPAHCTBEHHYIO OCh, 3
MIpOCTpaHCTBEHHEBIX ocu (1 B/MuH)

1) g ... yckopenue cBobozHoro nafgenns (1 g = 9,81 m/c?)
JrneKTpoMarHuTHas [Tomexy 1 yCTOMUMBOCTD K ToMexaM cornacHo EN 6132.6-1: 2013, kacc A,
COBMECTUMOCTb IIPOMBIIIIEHHBIE HOPMaTUBEI
dnekTpobe3onacHOCTb IEC 61010-1, xacc obopynoBaums |

Huskoe HanpskeHme: KaTeropys 3alUThl OT MOBLBIIIEHHOIO HanpsDKeHu 11
Oxpyxaromtas cpema < 2000 m (< 6562 (yTOB) BEIIIE YPOBHS MOPS

CremneHb 3arpA3HeHNsA [Ipubop pns ycraHoBkn Ha DIN-peiiky

2-¥1 ypOBEHB 3aTPA3HEHHOCTH

HomoHUTeNBbHBIN OUCIUIEN

2-¥1 ypOBEHB 3aTPA3HEHHOCTU

16.12 MexaHnuyeckass KOHCTpYKLMS

Pasmepnl > B 18
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Liquiline CM442R/CM444R/CM448R

TexHMUYECKME XapaKTEPUCTUKA

Macca B 3aBUCMMOCTMH OT UCITOJITHEHUSA:
CM442R (momHOCTBEO [TpmmepHo 0,45 r (1 ¢yHT)
YKOMITIEKTOBAHHBIN)
CM444R 1 CM448R (nonmHoctero  TpumepHo 0,95 kr (2,1 dyHTa)
YKOMIIIEKTOBAHHEI)
OTHenpHEBIN MOMYITh [Tpumepno 0,06 xr (0,13 dyHTA)
BHewrHwit mucrient (bes yueta [TpmumepHo 0,56 kT (1,2 dhyHTa)
Kaberer)
Kpeika cmyxebHoro oucries 0,46 kr (1 dyHT)
Buemmrnwit 6510k mutauus (CM444R, Ot 0,27 mo 0,42 xr (ot 0,60 go 0,92 dyHTa), B
CM448R) 3aBUCHMMOCTHM OT MCIIONTHEHMSA OJIOKa MUTaHUS
Martepuainsl Kopryc s ycrasosku Ha DIN-peiiy PC-FR
Kpeika gucrites PC-FR
YIIoTHeHMe IucIUiest EPDM
[IporpaMMHBIe KHOIIKA EPDM
Kopryc momyrns 2DS Ex-i PC-PBT
Kpreiuku mogyna PBT GF30 FR
KnemmHuas Konopnka HuxennpoBaHHas natyHb
Krnemme! 3a3emienus HeprkaBeromas ctanb 1.4301 (AISI304)
BuHTHI HepxxaBeromas cranb 1.4301 (AISI304)
MoHTa)KHasA IUIACTMHA (IOMOIHATEIBHbINA HeprkaBeromas cranb 1.4301 (AISI304)
IVCIUIEN)
erne){(Hme BUHTBI (/C[OHOJ'IHVITEJ'II:H])HZ OLU/IHKOBaHHaH CTaJib
TVCIUIEN)
Kperinika cnyxebHoro aucries (akceccyapsi) | EPDM
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Liquiline CM442R/CM444R/CM448R

MoHTaX M 3KCIUTyaTalms BO B3pbIBOOIIACHOM cpere Kiacca I (pasm. 2)

MoHTaXx 1 3KCIUTyaTalysi BO B3pbIBOONIAaCHOM

cpepe kinaccal (pasg. 2)

MCKPO6€3OHaCHO€ YCTpOﬁCTBO [JIA TIDMMEHEHMA B YKa3aHHbIX B3PBIBOOITACHBIX CpeOax

COTJIACHO CJIeAYIOUIMM CTaHOapTaM:
= Knacc [, pasgen 2

17

= ['azoBasa rpymma A, B, C, D

s CM442R: 0°C (32 °F) < T, < 60 °C (140 °F)

= TemnepaTypHbI Ki1acc T4A:

C(32°F) <T,<55°C (131 °F) wmm 50 °C (110 °F) mana ompeneneHHBIX

BapMAaHTOB UCTIOJTHEHUS (- 174)
= KoHTponbHbe yeprex: 401204

o

= CM444/8R: 0

s [TogxoOuT 1 MOHTaXKa B ITIOMEIeHMAX M Ha OTKPEITOM Bo3zyxe cornmacHo NEMA 4X,

IP66/67
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Liquiline CM442R/CM444R/CM448R AncaBUTHBIN YKa3aTellb
AndaBuUTHBIN yKa3aTelb
A [aTuyK IpeesIbBHOTO VPOBHA & « . o v v v v v v e e . . 79,93
AfanTanys anropMTMa AMarHoCTUIecKux aeictemn - 130 [BOMHAA IPOBOLAMMOCTD . . . .\ oo vt e e e 116
AIMVMHUCTPUPOBAHME JAHHBIX . . . .. ..o oo .. 72 Hexmaparmst COOTBETCTBHA . « .« oo vvvv e v e e 16
ApmpecmammEe HART ... ... .................. 67 [VarHoCcTMIecKmMe OJOKM &« . . oo v v e e e e e 125
AKceccyapsl [varnoctndeckne coobuieHNA
OATUMKA « o o v ooeeeee e e e 155 Apamranmys . ... 130
IMSCBABM . . .. 162 Beb-bpaysep........ ... ... ... 129
HononmuuTensHasa QyHKIMOHABHOCTE . . . . . . . . . 160 BEIBOZ IIOCPEACTBOM PeJIe . . . ... 81
VI3MepUTeNbHBIA Kabemb . . . . ... ..o oot 155 Kmacempmranmst . ... ..o 130
MOHyHM paclipeHns anrnapaTHoro obecrieyeHus JIoKanbHBIN HVICHHeﬁ ..................... 129
..................................... 160 Heobpaborannpre . ....................... 136
[IporpammMHOe obecieyeHyMe . . . . . . . vvvvnn 162 CrieruaHble I AATUMKA . . . o oo 136
[TporpammMHOe obecnieueHye U KOABI akTuBaLmy . 161 CrerpcyuaHble I mpubopa . . ... ... ... ... 132
TIPOUME . . o o oo 162 ndpoBadmmHa . . .................... .. 129
ATNapaTHBIE HACTPOMKM &« . . o ovvee e e e e e e e e e 41 [Marna3oHEl M3MEPEHNA . . ... ... 164
IOUCTIEN . . . . . 56
b IVCTaHIMOHHOE YIIPABIIEHUE . . . . . v vv v v e e 26
be30omacHOCTB MBOEIMS . . . . o o oo 10 HOKYMEHTALIMS . . . o oot ettt et 6
BIOKOUMCTKM . . . oo 38 HononunTenbHble HYHKLINUN
JlaT4MK IPeIeSIbBHOTO YPOBHSA . . . . . v v v v v v v e 93
B KoHTpormep . .. ... 100
BBOZ B OKCIUTYATAIMEO .« « .« o v vovev e e e e e e 53 MaTematnyeckne QYHKIMA . . .. .. ..onenn ... 113
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