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OCHOBHbIe MHCTPYKLUMU

O6s3aTenbHO npo4yTuUTEe 3TY CTpaHUUy, nepen Tem, Kak NnpogoIHKNTb O3HAaKOMITIEHNE C PYKOBOLCTBOM.

Komnanus Emerson pa3pabatbiBaeT, NPOM3BOAUT U UCTbITbIBAET CBOM M3aenvsi Rosemount B COOTBETCTBUM CO MHOTUMU
HaLMOHarNbHLIMU U MEXAYHaPOAHbIMU cTaHAapTamu. MocKombKy 3TU NpUGOpPbI NPeACTaBMAT COBOMN CNOXHbLIE TEXHUYECKUE
YCTPONCTBA, BaM HeO6XOAMMO NPaBUbHO YCTaHaBNMBATb, UCMONb30BaTb 1 06CMYXMBaTh UX, YTOGLI OHU Npofdomkanu paéoTaTb
COrMacHO CBOMM OBbIYHBIM TEXHUYECKUM XapaKkTepucTukam. Mpu ycTaHoBKe, MCMONb30BaHUM U 06CIyX1BaHUM n3aenuin Rosemount
HeobxoanMo cobroaaTh CrieayoLLve MHCTPYKLMK U BKIKOYUTL UX B Bally nporpammy obecnedeHus 6esonacHocTu. HecobniogeHue
COOTBETCTBYIOLLMX UHCTPYKLMIA MOXKET NPUBECTN K CMEPTENBLHOMY UCXOAY, YBEYbSIM, NOBPEXAEHUIO NPUGOPa 1 NPU3HAHWIO rapaHTUAHBIX
06513aTenbCTB HEAENCTBUTENbHBIMU.

. Mepen ycTaHOBKOW, SKCNyaTaumnen n TeXHUYECKMM OBCNyXUBaHWEM 3TOr0 M3AENUS NPoYTUTE BCEe MHCTPYKUMK. Ecrin aTo
PYKOBOACTBO MO 3KCMnyaTauum He COOTBETCTBYET BalleMy U3Aenuto, No3BoHUTe nNo Homepy 1-855-724-2638, 1 Mbl NnpegocTasum
Tpebyemoe pykoBoAcTBO. CoxpaHuTe 3TO PyKOBOACTBO AN AaNbHENLIEro NCrnonb30BaHus.

. Ecnu no6as 13 MHCTPYKUUIA ANst BaC HEMOHATHA, 06paTUTECh 3a PasbsCHEHUSMU K NPeacTaBuUTeNto komnaHu Emerson.

. [eiicTByiiTe C y4eTOM BCEX NPEaOCTEPEXeHUIA, NPpeaynpexaeHnii U MHCTPYKUMIA, ykasaHHbIX Ha U3Oennu 1 NoCTaBnseMbIX
BMECTE C HUM.

. MpouHopMupyiTe 1 06y4nTE CBO NEPCOHan NPaBUMbHOWM YCTAHOBKE, SKCMyaTaumumn U TEXHUYECKOMY 0BCMy>KMBAHWUIO M3aenus.

. YcTaHoBWTE 060pYyAOBaHME COrNAcHO WHCTPYKLMSIM MO YCTAHOBKE, NPUBEAEHHBIM B COOTBETCTBYHLLEM PYKOBOACTBE
Mo 3KCrnyaTauum 1 B COOTBETCTBUM C HAANEXALLMMU MECTHBIMU U FOCYAAPCTBEHHBIMW HOpMamu 1 Npasunamu. Moakniovarte
U3Aenus TONbKO K UCTOMHUKAM SIIEKTPONUTAHWS U AaBMEHUS C COOTBETCTBYIOLMMI NapameTpamu.

. YcTtaHoBute oGopy.u,OBaHme cornacHo pasferny yCTaHOBKN U B COOTBETCTBMU C HagnexawmmMmym MeCcTHbIMU 1 TOCyAapCTBEHHbIMU
HOpMamMu v npasunamu. MopkntovarTe n3genms Tonbko K UCTOYHUKaM JeKTpoONUTaHnA U AaBneHna
C COOTBETCTBYOLLUMN NapameTpamu.

. [ns obecrneyeHuns Hagnexatle NPOM3BOAUTENILHOCTI BCE OnepaLmnm o MOHTaXy, 3KCMyaTauum, MOAEpPHU3aLMK, HAaCTPONKe
1 TEXHUYECKOMY OGCNY>XMBaHUIO U3AENUA AOIKHBI BbIMOSHATL TONMBKO KBANU(ULMPOBaHHbIE CNELMAnuCThI.

. Mpn HeobxoaMMOCTU 3aMeHbl AeTanel yoeanTech, YTo KBanMULMPOBaHHbIE CneumManmcTbl UCNOMb3YOT 3anacHble YacTu,
yKasaHHble KoMnaHven Emerson.

. He pekoMeHO0BaHHbIE N3rOTOBUTENEM 3anacHble YacTu v NPOLEAYPbI MOTYT MOBMUATL HA MPOU3BOAUTENBHOCTL U3OENUS
1 NoCTaBWTb Nof yrpo3y GesonacHyto paboTy Ballero TEXHONorM4eckoro npolecca. Mofo6HbIe 3aMeHbl MOTYT CTaTb NPUYUHOW
noxapa, NopaxxeHWsi ANEeKTPUYECKNM TOKOM WU HEMPABUIMBLHOMO (OYHKLIMOHUPOBAHMSI.

L4 Bo nsbexaHue nopaxeHua aNekTpU4eCKUM TOKOM U Nnosly4eHus Tpasm yﬁe,EIMTer, 4YTO BCe ABepu OGOpy,D,OBaHMH 3aKpbITbI
M Ha HUX YCTaHOBJIE€HbI 3aLLNTHbIE KPbILLKKU, 32 UCKINKYEeHNEM NnpoBeeHna TEXHNYECKOro 060J‘Iy)KVIBaHVI9| KBaJ'IVI(bI/ILI,VIpOBaHHbIMVI
cneynanuctamu.

YBEOOMIIEHUE

KOMMNAHWA EMERSON («MPOOABEL|») HE HECET OTBETCTBEHHOCTW 3A TEXHUYECKUE NN PEOAKLUMOHHbBIE OLUVBKN
VNN YNYLWEHWS B HACTOSALLEM PYKOBOLCTBE MO SKCMNYATALMN. MPOLABEL, HE AAET HUKAKVX FTAPAHTUN, MPAMBIX
VNN NOAPA3YMEBAEMbIX, B TOM YACIIE MOAPA3YMEBAEMbIX TAPAHTU TOBAPHOTIO BUIOA NPOLAYKTA U EMO
COOTBETCTBUSA ONMPEAENEHHOW LIENN B PAMKAX HACTOSLLEIO PYKOBOACTBA MO SKCMINYATALIMA. HW MPU KAKUX
OBCTOATENLCTBAX MPOLABEL, HE HECET OTBETCTBEHHOCTM 3A JIOBbIE YPE3BLIYAMHLIE UM KOCBEHHLIE YELITK,
BKITKOYAHA, MOMKMMO BCEIO MPOYEIO NPOM3BOACTBEHHLIE MOTEPK, YIYLIEHHYIO BbIrOOQy N T.4.

HA3BAHWSA U3OENNK, UICMOSBb3YEMBIE 30ECh, MPYUBEOEHLI TONBKO AN1A MAEHTUGUKALN MPOV3BOOAUTENEM WA
MOCTABLUVKOM N MOIYT ABNATLCA TOBAPHBIMY 3HAKAMU/BAPETMCTPUPOBAHHBIMW TOBAPHBIMU 3HAKAMU
OTUX KOMMAHNN.

COLEP>XAHVE JAHHOW BPOLLIIOPLI MPYBEAEHO TOJIbKO ANA O3HAKOMITEHUSA. MPUHATHI BCE MEPbI ANA
OBECMEYEHNA TOYHOCTUN MHOOPMALIW, MPUBEOEHHOW B JAHHOM OOKYMEHTE, OOHAKO HUKAKAA YACTb JAHHOIMO
JOKYMEHTA HE MOXXET PACCMATPUBATBHCA KAK MOPYYUTENILCTBO UMW FTAPAHTUA KAKUX-NIMBEO CBOWCTB NMPUBOPOB,
OMNCBIBAEMbIX B JAHHOM JOKYMEHTE, V1 UX MPUMEHUMOCTW A1 KOHKPETHBIX 3ALAY. Mbl COXPAHSIEM 3A COBOW
MPABO N3MEHATb V1 COBEPLUEHCTBOBATb KOHCTPYKLIMIO U TEXHUYECKUE XAPAKTEPUCTWKW HALLWX U3OENNIA

B NNIOBOE BPEMA BE3 MNPEABAPUTENIBHOIO YBEAOMITEHUA.

MPOIABEL| HE HECET OTBETCTBEHHOCTU 3A BbIBOP, SKCTIUTYATALIMIO NN TEXHUYECKOE OBCINY>KMBAHWE JIIOBOrO
N3OENNA. OTBETCTBEHHOCTb 3A BbIEOP, UCMOJTIb3OBAHUE N TEXHUYECKOE OBCINY>XXMBAHWE NIOBOW NMPOOYKLN
OCTAETCA 3A NOKYMNATENEM VN KOHEYHbBIM MONb3OBATENEM.

FAPAHTUA

1. OrPAHUYEHHAA TFAPAHTUA: Mpwn ycnoBumn cobniofeHnst orpaHnyeHnin, coaepxalumxcs B pasgene 2 HacTosiLLero JOKyMeHTa,
1 33 UCKMIOYEHMEM criydaeB, NPSIMO NPedyCMOTPEHHbIX B HACTOsILLLEEM pykoBoAcTBe, komnaHus Emerson («MpoaaBew»)
rapaHTUpyeT, 4TO BCTPOEHHOE NporpaMmHoe obecneyeHne UCNonHAET KOMaHAb!, yKadaHHble B MHCTPYKLUN
no NporpamMMpoBaHuio, NpedocTasnsiemoin MpoaasLoM, a Takke, 4To ToBapbl 1 Ycnyru, noctasnsieMble MpoaaBLoM, He UMetOT
AedeKToB MaTepvana unm UCMoNHEeHNs MPU HOPMarbHON 3KCNyaTauun 1 o6Cny>KMBaHUM A0 UCTEYEHNSI rapaHTUIRHOTO nepuoaa.
[apaHTWs OeicTByeT B TedeHe 12 (ABEHaALATH) MeCcsILIeB CO AHsI yCTaHOBKM, HO He Gonee 18 (BoceMHazuaTh) MecsiLeB CO AHS
nocrtaeku MpoaasLom. [0 UCTeYeHN OQHOTO M3 YKasaHHbIX NEPUOAOB CPOK rapaHTUM cYMTaeTcsa uctekwmm. PacxogHbele
maTtepuansl 1 Ycnyru npegoctasnsoTes B TedeHne 90 AHen ¢ faTtbl OTrpy3kv unum 3aseplueruns Yenyr. Ha nagenus,
npuobpeTeHHble MNpoaaBLOM Y TpeTbel CTOPOoHbI Ans nepenpofaxu Mokynatento («MepenpoaaBaemble U3genusi»),
npeaoCTaBnseTCs rapaHTUs TONbKO B Npefernax rapaHTuii npoussoautens. Mokynatens cornawaeTcs ¢ Tem, yto MNpoaasel,

He HeceT OTBETCTBEHHOCTU 3a lNepenpoaaBaemble n3aenusi, NOMUMO Pa3yMHbIX KOMMEPYECKUX YCUMWNIA MO OpraHn3auum 3aKynku
n oTrpy3ku MepenpogaBaembix nagenui. Ecnu Mokynatens obHapyxvBaeT niobble rapaHTuiiHble AedekTbl 1 yBeaoMNseT
Mpoaasua 06 3ToM B NUCbMEHHOW hOpMe B TEHEHNE NPUMEHNMOrO rapaHTUinHoro nepuoaa, MpoaaseL, No CBOEMY YCMOTPEHWUIO,
He3ameOnUTENbHO UCMpaBnseT Nobble ownbkn, obHapyxeHHble MNpoaaBLOM B MporpaMMHo-annapaTHomM obecneyeHum nnm
Ycnyrax, unv peMoHTupyeT unu 3ameHsieT POB-TouKy M3roTOBNEHNS To YacTu ToBapa unv NpoLUMBKM, kKoTopasi 6bina npusHaHa
MpopaBLoM AedekTHOM, N BO3MeLLL@eT NOKYMNHY0 LeHy AedekTHon Yyactu Tosapa/Ycnyru. Jliobas 3ameHa nnu pemMmoHTa

B pe3ynbTaTe HECOOTBETCTBYHOLLErO OGCMYXMBaHUS, ECTECTBEHHOIO M3HOCA W SKCMnyaTaLuu, NOAKMHOYEHUSI K UICTOYHMKaM
MUTaHUS, He COOTBETCTBYIOLLIMM YCTaHOBEHHbIM TPe6OBaHUAM, BO3AENCTBISA BHELLHMX YCIIOBUIA, aBapum, HeNpaBUnbHOTO
NPUMEHEHMS, MOHTa)a, MOAUMKALIM, PEMOHTA, XpaHEHUS! UMK 0BpaLLEHNs], @ Takxke NBbIX APYrMX NPUYMH, HE CBA3AHHbIX

c Mpopasuom, ocylecTBnsieTcs 3a cyeT MNMokynaTens. Mpoaasel, He HeceT OTBETCTBEHHOCTU 3a BO3MeLLeHVe 3aTpaT unm



pacxonoB, MOHECEHHbIX MokynaTenem unum n6om Apyro CTOPOHOIA, ECINY MHOE MUCbMEHHO HE OFOBOPEHO YNONTHOMOYEHHbLIM
npeacTasuTenem Mpogasua. Ecnv nHoe nncbMeHHo He ykasaHo lMNpoaasLioM, [Mokynatenb HeceT Bce 3aTpathl, BbiTeKatoLye

13 fileMOHTaxa, MOBTOPHON YCTAHOBKW, NepeBO3k1, KOMaHAWPOBOYHbIX PAacXoAoB Ans nepcoHana MNpoaasLa, CBsi3aHHbIX

C AnarHocTnpoBaHuem o6opyaoBaHUA U NporpaMMHOro obecneyeHns cornacHo HacTosiLLel cTaTbn. Ha ToBapbl 1 aetanu,
OTPEMOHTUPOBAHHbIE UMK 3aMEeHEHHbIe B TEYEHUEe rapaHTUAHOTO Neproaa, pacnpoCcTpaHAeTCsA rapaHTys, AelcTByoLwWwas

Ha NpOTSXXeHUW OCTaBLLECS YacTy NepBOHa4anbHOro rapaHTURHOro nepuogda unu aessiHocTa (90) AHel, B 3aBUCUMOCTH OT TOrO,
Kakow cpok gornblue. [laHHasi orpaHnYeHHast rapaHTus SBMSIETCS €ANHCTBEHHOW rapaHTuen, npegocTasneHHon MpoaasLom,

1 MOXeT BbITb M3MEHEHa TONbKO B NMMCbMEHHOI hopme 3a NoANMChIO YNONHOMOYEHHOro nNpeacTasuTens MNpoaasua. Ecnn

8 CornatueHunn He npeaycmoTpeHo uHoe, MPOLAABEL, HE JAET HUKAKUX TAPAHTUI NN OBA3ATENBCTB, NMPAMbIX N
MOAPA3YMEBAEMbIX, OTHOCALLMXCA K TOBAPHOMY BWAY NPOOYKTA, EFO COOTBETCTBUIO OMNPELENEHHON
LIEENW U NOBLIM APYTM BOMNMPOCAM, KACAKOLLNMCA NKOBLIX TOBAPOB U YCITYT. O4eBMaHO, Y4TO KOPPO3Us 1nn
9p0o3nsa MaTeprarnoB He NOKPbIBAETCA HALLeNn rapaHTUen.

OrPAHNYEHWE CPELCTB MPABOBOW 3ALUMTBI ¥ OTBETCTBEHHOCTW: MPOLABEL| HE HECET OTBETCTBEHHOCTU
3A YLEPE, BbI3BAHHbLIVI 3A0EPXXKOW BbINONMHEHUA OBASATENBLCTB MO COMALLEHUIO. EQUHCTBEHHOE

M UCKNIOYNTENBHOE CPECTBO 3ALLMUTBI MPW HAPYLLEHUN FTAPAHTUWY, MPEAYCMOTPEHHOW AAHHBIM
COMMALLEHVEM, ABMNAETCA PEMOHT, UCTMPABINEHWE UM SAMEHA OE®EKTHbLIX U3AENIUN, NIV BO3MELLEHUE
CTOVMMOCTM 3AKA3A B COOTBETCTBUM CO CTATBEN O FAPAHTWW B BbILUEYKA3BAHHOW CTATBE 1. HA MPU KAKMX
OBCTOATENIbCTBAX, HEBABUCMMO OT ®OPMbI MPETEH3W UM OCHOBAHWA UCKA (BbITEKAIOLEIO

13 KOHTPAKTA, HAPYLLEHWNSA, HEOCTOPOXHOCTUW, OB bEKTVMBHOW OTBETCTBEHHOCTW, AAPYTUX
MPABOHAPYLLEHWW, A TAKXKE MHBIX CITYYASAX), PASMEP OTBETCTBEHHOCTW MPOOABLIA MEPE[ MOKYMATENEM Y
(MNW) EFO 3AKA3YMKAMU HE JOJKEH MPEBBILLATL CTOMMOCTU, YKASAHHOW B 3AKA3E HA MOKYTKY
OMPEAENEHHbLIX TOBAPOB UM OKABAHUE YCNYT, N3 KOTOPbLIX BbITEKAET MPETEH3WA UM OCHOBAHME ONA
NCKA. HACTOALLKMM OrOBAPUBAETCH, UTO HW MPU KAKMX OBCTOATENIBCTBAX, OBASATENTIbCTBA NMOKYNATENA U
(MN) EFO 3AKA34YMKOB HE OOJIKHbI BKIMKOYATb KOCBEHHbIE, MOCNEQYOWWE UINA LUTPA®HBIE YBbITKWU. TEPMWH
«KOCBEHHbIE YBbITK/» BKITKOYAET, NMOMUMO BCEIO MNPOYEIO YMYLWEHHYIO BbIFrOAY, YTPATY BO3MOXXHOCTU
OKCIMNYATALIMN, KANMUTAINBbHBIE 3ATPATbI 1 CTOMMOCTb KAMUTATA.
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Mpouecc 3anycka

1 [Tpouecc 3anycka

BeinonHute cnegyowme waru, 4tobbl 3anycTuTb aHanmaaTtop 5081.

1.

C nomoLLbio MHdpakpacHoro yaaneHHoro ynpasnstowero moayns (IRC), HaxmuTe
PROG (MPOrPAMMUWPOBAHUE), NEXT (OATIEE), NEXT (OANEE) n ENTER
(BBOM) B ykazaHHOM nopsigke.

Ecnu ncnonbsyete 5081-P unun 5081-C, BbibepuTe TMN 1 eanHULY U3MEPEHNS.

Vicnonb3ynTe KnaBuLWKM CO CTPENKaMu Ansi NEPEKItoYeHNst Mexay rpagycamm
Llenbcusa n ®apeHrenTa.

HaxmunTe knaBuwy ENTER (BBO[), a 3atem RESET (CBPOC).

Haxmute PROG (MPOrPAMMUPOBAHWE), NEXT (OANIEE) u ENTER (BBO[)
B 3TOM nopsAnke.

Mcnonb3yiTte knaBuLLKn co cTpenkamu Ansa nepekntodeHns T AUTO mexagy ON (BKIT)
nnun OFF (BbIKI1). 3To onpegenseT, ucnons3yet nNv aHanusaTop TemnepaTypy
TexHonorunyeckoro npouecca (ON (BKIT)) nnm pyynyto temnepatypy (OFF (BbIKIT)).
Korga Bbi6op caenaHn, Haxvmte ENTER (BBO[). Ecnu BeiGpano OFF (BbIKIT),

C MOMOLLIbO KMaBULL CO CTPernkaMun BPyyHyto BBeanTe Tpebyemyto Temnepatypy.
Mocne 3aBepeHusa HaxmmuTe ENTER (BBO[).
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OnucaHue n TexHu4eckme XapaKkTepucTukn

OnucaHue n TexHn4yeckume
XapaKTepPUCTUKN

2.1 PyHKUUOHaNbHble BO3MOXHOCTU U obnactu

npuMeHeHUus

5081 BkntoyaeT cneayoLme PyHKUNMOHarNbHbIE BO3MOXHOCTU:

O6Lwwme yHKLMOHaNbHbIE BO3MOXHOCTM: B3pbIBO3aALUMLLEHHbIN aHann3aTop Rosemount
5081 npeacrtaBnsiet cobor YCTPOMCTBO C MUTAHMEM OT KOHTYpa U UMEET MPOYHYHO
KOHCTPYKUMIO, NMOAXOASLLYIO AN PasfNYHbIX MPOMbILLMIEHHbIX, KOMMEPYECKNX

N MyHUUMNAnNbHbIX NpUMeHeHnA. OH OCHaLLIEH NOKarnbHbIM MHTEPdENCOM onepaTopa,
OTOOpaXXarLmMm 3Ha4YeHUs C eQNHOIo N3MepPUTENBHOrO BXxoaa. ATOT aHanusartop
COBMECTUM C MHOXXECTBOM aHanMTUYECKNX OATYMKOB.

AHanuTnyeckme namepermust: ph/OBI1, KOHTaKkTHas NPOBOAUMOCTb, TOpouaansHas
NPOBOAUMOCTb, PACTBOPEHHbIN KUCMOPOA, 030H U XIop

OcobeHHOCTH TEXHUYECKOro obCcnyxuBaHus: aBTomMmaTuyeckas npoweaypa kanmoposku
6ydepa B 2 Toukax, aBToMaTU4eckoe pacrno3HaBaHue RTD n anarHocTuka AaTymKoB

[unarHocTuka: HenpepbIBHbIA MOHUTOPUHT MPOU3BOAUTENBHOCTM AaTunka Hapsay
C npeaynpexaeHnsMm 1 coobLueHnsiMn 06 owmnbkax Ans npeaynpexneHns nonb3osarens
0 HEUCMPaBHOCTSAX

Kopnyc: B3pbIBO3aLMLLEHHBIA U YCTONYMBLIN K KOPPO3UK

2.2 OOwume TeXHNYEeCKne XxapakTepucTUKu

Tabnuua 2-1. O6WMe TEXHUYECKNE XapaKTEPUCTUKMN

Kopnyc Jluton antomuHuii ¢ anokcmaHbiM nokpeitem. NEMA 4X(IP65) n NEMA7B.
YNnoTHUTENbHbIE KOMbLa U3 HEOoMNpeHa.
Pa3wmepbl 6,3 x 6,9 x 6,4 gronma (160,5 x 175,3 x 161,3 Mm) CM. TEXHUYECKME YEPTEXKN

B rIpUIoXeHuu A..

OTBepcTus kabenenposoga Pe3bba FNPT 3/4 gionma

Temnepatypa okpyxatoLuen cpeapl

oT —4 po 149 °F (ot —20 go 65 °C).

TemnepaTypa xpaHeHust

oT —22 po 176 °F (ot =30 go 80 °C).

OTHOCKTENBHAsA BIaXHOCTb

oT 0 8o 95 %, (6e3 obpasoBaHMsa kKOHAEHcaTa)

Bec/oTrpy3oyHbiii BeC

10 cyHTOB/11 byHTOB (4,5 KI/5,0 KT)

LOucnnen

[MepBas cTpoka: 7-cermeHTHbIN XKK-nHankaTop Bbicoton 0,8 Atorima (20 mm). B aTon
CTpOKe Moka3aHbl nepemeHHble npouecca (pH/OBI, koHTakTHas NPoBOANMOCTb,
TopoupanbHas NPoOBOAUMOCTb U T.4.)

Btopas cTpoka: 7-cermeHTHbIV XKK-nHamkaTop BeicoTol 0,3 Atonma (7 mm). B aTow
CTpOKe Moka3aHa TemnepaTtypa npoLiecca, BbIXOAHOW TOK, NpeaynpexaeHus,
oLNBKM 1 coobLLEeHMS BO BPEMST KanMbpoBKM/MporpaMmMmmnpoBaHums.

[Mpun HeobxoaMMOCTM NaHenb Aucnnes MoXxHo noBepHyTb Ha 90 rpagycos

MO YaCcoBOW CTPEernKe U NPoTMB YacOBOW CTPENKK.

PaspeLueHve TemnepaTypbl

0,1°C

CepTtudukaums ons paboTbl B ONACHbIX
30Hax

[ns nonyyeHus nogpobHon nHopMaLmMn CM. TEXHUYECKME XapaKTepUCTUKM AN
HY>KHOrO N3MEpEHWSI.

Pykoeodcmeo o skcryamauyuu




OnucaHne n TexHu4eckme XapaKTepucTukun

Ta6nuua 2-1. O6Wwme TeXHNYeCKne XapakKTePUCTUKU (npodoskeHue)

PapunoyacTtoTHbIe/ ANEeKTPOMarHnTHble
nomexu

EN-61326

[unarHoctuka (MOXeT He3HaYUTENbHO
OTNNYaTbCs B 3aBUCUMOCTM OT TUNa
n3MepeHus)

Owwnbka KanMbpoBKkM

Owmbka HM3KoW TeMmnepaTypbl
OwwunbkKa BbICOKOW TemnepaTypbl
HeucnpaBHoCTb gaTymka
HewncnpasHocTb Tpybonposoaa
HeucnpasHocTb LI

Ownbka KanMbpoBKkM

Owwnbka Hyns

Owwnbka TemMnepaTypHOro HakMoHa
HewvcnpaBHocTb AaTunka
HeucnpasHocTb MN3Y
MpenynpexaeHne BXOOHOTO curHana

Kak Tonbko 6yneT AMarHoCTMPOBaHO OAHO U3 BbILLEYNOMSIHYThIX
npepynpexaeHnin/ownbok, Ha nokanbHOM UHTepderice onepaTopa NosBATCA
coobLeHre ¢ onucaHmem 0BHapyXXeHHOW HeNCNPaBHOCTMU.

LUndpoBas cBa3b

Ta6nuua 2-2. HART

Tpe6oBaHUs K UCTOUHUKY
NUTaHWS 1 Harpy3ske

HanpsbkeHve nuTaHus Ha kneMmax aHanusaTopa SOSKHO OblTb He MeHee 12 B nocT. Toka.
HanpsbkeHvie nuTaHus JOMKHO NOKPbIBATL NafeHne HanpshkeHnsa Ha kabene Nioc BHELLHWIA
Harpy3ouHbIn peanctop, Heobxoaumeln anst HART-koMMmyHuKaummn (MuHumym 250 Om).
MuH1mManbHoe HanpsixxeHne nutadns 12 B nocT. Toka. MakcumanbHoe HanpspKeHne nuTaHns
cocTaBnseT 42,4 B noctosiHHOro Toka (30 B nocT. Toka Anst nckpobesonacHoro UCMonHeHns).
Ha rpadhvke nokasaHo HanpshkeHne nuTaHusl, Heobxoaumoe Ans nogaepxadHus 12 B nocr.
ToKa (BepxHsst nuHMsA) 1 30 B nocT. Toka (HWXHAS NMHUSA) Ha KNeMMax aHanusaTtopa

npu Toke 22 MA.

AHarnoroBbI BbIXoq,

[ByxnpoBoaHoi Bbixog 4—20 MA ¢ HanoXeHHbIM LunudpoBbiM curHanom HART,
MacwTabrpyembli o BceMy pabodeMy Ananas3oHy gatyvka.

[MorpeluHocTb BbIXxoAa

0,05 mA

MepemeHHble, NpUcBaMBaeMble

pH, TemnepaType, MB, NONHOMY CONPOTUBMNEHNIO 3MEKTPOAA, CONPOTUBIEHNIO XONOAHOIO
cnas, conpotueneHuto RTD, OBI1, npoBoguMOCTH, yaernbHOMY CONPOTUBIIEHMIO,
KOHLIEHTpaLum, NCXOAHOW MPOBOAUMOCTH, XJI0PY, PACTBOPEHHOMY KUCIOPOAY U O30HY

Rosemount 5081
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2.3

Ta6bnuua 2-3. MOAYJIb FOUNDATION FIELDBUS

TpeboBaHUs K UCTOUHUKY
NUTaHUS 1 Harpyske

Heobxoanmo HanpspkeHve nutanus 9-32 B nocTosHHOro Toka
npu 22 mMA.

Bnoku Al, npuceavBaemble

pH, TemnepaTtype, MB, nonHOMy CONpOTMBAEHUIO 3MeKTpoaa,
COMNPOTUBIIEHMIO XONOAHOro cnasi, conpoTtusnexuio RTD, OBIT,
NPOBOAVMOCTH, YAENbHOMY COMPOTUBIIEHNIO, KOHLIEHTPaLuK,
MNCXOAHOWN NPOBOAMMOCTU, XIOPY, PACTBOPEHHOMY KUCIIOPOAY
1 030HY

CepTtudukaums ons pasmelleHUs1 B onacHbIX

30HaXx

IECEXx

q

CepTtudumkat
MapkupoBka nckpobeszonacHocTu

Ycnosus cepTudmkaumm

CraHgapTbl cepTudmKaLmum

ATEX
ATEX

CepTtudukar

MapkupoBka 1ckpobesonacHocTu

Ycnosusa ceptudukanmm

CranpapTbl cepTudukaumm

Pykoeodcmeo o skcryamauyuu

IECEx BAS 9.0159X
Exia lIC T4 Ga (20 °C < Tamb < +65 °C)

Kopnyc Rosemount 5081 mMoxeT 6bITb M3roTOoBNEH

13 antoMVHNEBOrO CraBa W MOKPbIT 3aLLUMTHOW
nonMypeTaHoOBOM Kpackon, HO cneyeT obeperaTb ero
OT YAapOoB ¥ MeXaHWYeCKMX NOBPEXAEHWIA, ecnu

OH ycTaHOBMEH B 30He 0.

IEC 60079-0:2011, IEC 60079-11:2011

Bas02ATEX1284X (5081A/P)
Baseef03ATEX0099X (5081C)
BaseefaO3ATEX0399X (5081T)

Exia lIC T4 Ga (—20 °C < Tamb < +65 °C)

Kopnyc Rosemount 5081 moxeT 6bITb M3roTOBMEH

13 anioM1HWEBOTO CrniaBa M NOKPbIT 3aLLUTHOW
nonunypeTaHoBOW Kpackom, HO cnefyeT obeperatb ero
OT yAapoB ¥ MeXaHW4eCK/X NOBPEXAEeHWA, ecnv

OH yCTaHoBreH B 30He 0.

EN60079-0:2012+A11:2013, EN60079-11:2012
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CepTundukaums B3pbiBO3aLLUTI

Ycnosus cepTudmkaumm

CepTudukaums nckpoGesonacHoCTv

Ycnosusa cepTudukaumm

CepTudukaums HeBoCMNIameHIeMOCTH

Ycnosus cepTudmkaumm

CraHgapTbl cepTudmKaLmum

FM

<>

APPROVED

CepTudukaumsi B3pbiBO3aLnThI

Ycnosusa ceptudukanmm

3almTa oT BoCnnameHeH1s nbinm

Ycnosus ceptudmkaumnm

CepTundukaums nckpodesonacHocTu

Knacc |, pasgen 1, rpynnel B, C, D.
Knacc Il, pasgen 1, rpynnel E, F, G
Knacc Il

T6 Tamb 70 °C makc.

Twn kopnyca 4X

Ha kaxxgom Bxoae Ka6enenposoua OOIMKHO ObITh YCTaHOBJIEHO
ynnoTHeHne

Knacc |, pasgen 1, rpynnsl A, B, C, D.
Knacc Il, pasgen 1, rpynnel E, F, G
Knacc Il

T4 Tamb 70 °C makc., Tvn kopnyca 4X

CwMm. yepTtex 1400674 unn 1400675 gns nckpobesonacHbIx
YCTaHOBOK.

Knacc |, pasgen 2, rpynnsel A, B, C, D.
Knacc Il, pasgen 2, rpynnel E, F, G
Knacc Il

T4 Tamb 70 °C makc.

Twvn kopnyca 4X

Cwm. veptex 1400674 vnn 1400675 pnst yctaHOBOK
C HeBocCMaMeHsiemoli paboyert NpoBoaKoON

CrangapTbl CSA: 22.2 Ne 0—-M1987, 22.2 Ne 142-M1987, 22.2
Ne. 157-921, 22.2 Ne. 213-M1987

Knacc |, pasgen 1, rpynnel B, C,
D T6 Tamb 70 °C makc.
Twun kopnyca 4X

YcTaHoBKa COrnacHo KOHTPOMbHOMY YepTexy
1400678 nnn 1400679.

Knacc Il v lll, pazgen 1, rpynnbl E, F, G
T6 Tamb 70 °C makc.

YcTaHoBKa COrMacHO KOHTPOJTbHOMY YepTexy
1400678 vnn 1400679.

Knacc |, pasgen 1, rpynnsl A, B, C, D.
Knacc Il, pazgen 1, rpynnel E, F, G
Knacc Ill, pasgen 1

T4 Tamb 70 °C makc.

Twun kopnyca 4X

Rosemount 5081
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Ycnosusa ceptudukayum

CepTundukaums HeBoCMNIameHIeMOCTH

Ycnosus cepTudmkaLmm

CraHgapTbl cepTudmKaLmum

[ns nckpobesonacHbIx YCTaHOBOK
noakntoyeHne cornacHo Yyeptexy 1400676
mnn1400677.

Knacc |, pasgen 2, rpynnsl A, B, C, D.
T4 Tamb 70 °C makc.
Tun kopnyca 4X

[Insi ycTaHOBOK C HEBOCMNIaMeHsieMol paboyen
NPOBOAKOW CM. MOHTaXHbIN YyepTex 1400676
unn 1400677.

CepTnduumpoBaHo B COOTBETCTBUM

€O cTaHgapTamu attectauun FM: 3600:2011,
3610:2015, 3611:2016, 3615:2006, 3810:2005
n ANSI/NEMA 250:1991

2.4 PyHKUMOHaNbHbIE XapaKTepPUCTUKHN

B Tabnuuax Huwxe npuBeAeHbl TEXHUYECKNE XapaKTEPUCTUKN ANt U3MEPEHUS Pa3TUYHbIX
BellecTB ¢ nomoLLbto 5081.

Ta6nuua 2-4. pH/OBIN

[OwnanasoH pH

ot 0 po 14

OwnanasoH OBIM

ot —1400 go +1400 mB

Kanunbposka/cTaHgapTu3aums

ABTOMaTMNyeckoe OydepHoe pacno3HaBaHWe UCMONb3yeT COXpaHeHHble BydepHble
3HaYeHus 1 UX TeMnepaTypHble KpMBble ANst Hanbonee pacnpocTpaHeHHbIX 6ydepHbIx
CTaHAapToB, AOCTYMHBIX BO BCEM MMUpe. AHann3aTop Takke BbIMOSHAET NPOBEPKY
cTabunusauum gatyuka B kaxaom 6ydepe. PydHas aByxTtoveyHas kannbpoBka
BbINOSIHAETCH NyTeM NOrpy>KeHnst AaTymka B ABa pasHbix OydepHbix pacTBopa 1 BBOAA
3HayeHu pH. MukponpoLieccop aBTOMaTUHECKN PacCYUTLIBAET HAKMOH, KOTOPbIN
ncnonbayeTcs Ana camoamarHocTukv. Ecnv gatyumk pH HencnpaeeH, nossutcst
coobLeHne 06 ownbke. ATOT HAKIOH MOXET ObITb CYMTaH C Aucnnes v (Mnun) HacTpPoeH
Bpy4Hyto. CTaHgapTusaumsa o4HOTOYEYHOrO NpoLiecca B peXume OHManH 4OoCTUraeTcs
nytem BBoAa 3HadeHusi pH unn OBl oTobpaHHoro obpasua, uaMepeHHoro
nabopaTopHbIM 3TaNoHOM.

MecToHaxoxaeHne
npeaBapuTENbHONO yCUNUTENs

MpenBapuTenbHbIA YyCUNUTENb AOMMKEH UCNONb30BaTbCA AN Npeobpa3oBaHus curHana
anekTpoaoB pH ¢ BbICOKMM COMPOTUBIEHWEM B CUrHaN HU3KOrO COMPOTUBIEHNS AN
MCronb30BaHUs aHanm3aTopoM. Ecnn paccTosHne mexay AaT4MKkoM 1 aHanmn3aTopom
cocTaBnsieT meHee 15 cyToB (4,5 M), MOXXHO MCNONb30BaTb BCTPOEHHbIN
npeaBapuTenbHbIN yeunutenb aHanusatopa 5081. Ecnu pacctosiHve npesbiwaeT 15
dyToB (4,5 M) MOXXHO MCMOMNBb30BaTh AaTYMK CO BCTPOEHHbLIM NpeABapUTenbHbIM
ycunuTenem unu pacnpenenntenbHoin KopoobKkon.

ABTOMaTu4eckas TemnepaTtypHas
KoMneHcaums

BrewHui 3- unun 4-nposogron RTD Pt 100 unu Pt 1000, pacnonoXeHHbin B AaT4nke,
KOMMeHcmpyeT nokasaHns pH ansa konebanun Temnepatypbl. KomneHcaums nokpeisaet
avanasoH ot 5 go 270 °F (o1 —15 po 130 °C). Takke MOXHO BblbpaTb py4Hyto
TemMrnepaTypHyto KOMNeHcaumio.

MorpelwHocTb + 01 mB npu 25 °C (77 °) £ 0,01 pH
[MoBTOpPsieMoCTb + 01 mB npu 25 °C (77 °) £ 0,01 pH
CrabunbHocTb 0,25 %/rop npu 25 °C (77 °F)

Pykoeodcmeo o skcriyamayuu 7
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Ta6nuua 2-5. KoHTakTHas npoBoAUMOCTb

[nanasoH namepeHuns

0-20 000 mkCm/cm

Kanun6poska

UnK NOCTOSIHHOW MOAYNS ANt CBEPXYUCTLIX MPUMEHEHUIA.

ABTOMaTUYeCKas TeMnepaTtypHasa KoMmneHcauua

3-x npoBogHon RTD Pt 100 nrm Pt 1000

MpoBoaumocTb: ot 32 go 392 °F (ot 0 go 200 °C)

YpaenbHoe conpoTuenenue: ot 32 go 212 °F (ot 0 go 100 °C)
Huskas npoBogmmocTs: oT 32 fo 212 °F (ot 0 mo 100 °C)

MorpelwHocTb + 0,5 % ot nokasaHuit n = 0,001 MkCm/cm
[MoBTOpPsieMOCTb 10,25 % oT nokasaHumn
CtabunbHoCTb 0,25 % OoT BbIXOOQHOrO Anana3oHa/mMecsil, He KyMynsaTMBHAs

KoathduumeHT TemnepaTypbl OKpyXatoLLlen cpeabl

+ 0,05 % ot nokasanuin/°C

PerJ'IVIpOBKa HaKnoHa Temnepartypbl

0-5 %/°C

D,pyrme anropuTMbl TeMﬂepaTypHon KOMneHcauum

KomneHcaums ceepxyncron soabl
KaTvoHHasi npoBoguMocCTb
HeobpaboTaHHas (HekoMneHcpoBaHHas) MPOBOANMOCTb

CoBmecTuMbIt RTD

100 Om mnu 1000 Om c aBTOMaTUYECKMM pacrno3HaBaHnem

Tabnuua 2-6. TopouagansbHasa NPOBOAUMOCTb

[Ounana3oH namepeHnsi

Ot 50 go 2 000 000 mkCm/cm

Kannbposka

KaJ'II/IGpOBKa Nerko OCyLlleCTBidaeTcAa nyTeM Norpy>xeHnsa gatymka
B pacTBop C U3BECTHbIM COOTHOLLEHNEM U BBOAOM €ro 3Ha4YeHu4.

ABTOMaTH4YECKas TemnepaTtypHasi KomneHcaumsi

3-nposogHon RTD Pt 100
MpoBogumocTsb: oT 32 o 392 °F (o1 0 go 200 °C)
% KoHueHTpauuu: oT 32 go 212 °F (o1 0 go 100 °C)

MorpelwHocTb 11,0 % oT nokasaHui
[MoBTOpsiemocTb 10,25 % oT nokasaHuii
CrabunbHocTb 0,25 % OT BbIXOAHOrO Anana3oHa/MecsL, He KyMynsaTMBHas

KoadhduumeHT TeMnepaTypbl OKpy>atoLer cpeabl

+0,2 % oT nonHoro Aanana3soHa/°C

PerynvpoBka HaknoHa TemnepaTypbl

0-5 %/°C

% OT AManasoHa KOHLeHTpaLuii

'vapokeug Hatpus: 0-15 %
Congnas kucnota: 0 go 16 %
CepHas kucnota: 0-25 % n 96-99,7 %

Tabnuua 2-7. PacTBOpEHHbIN Kucnopon

[nanasoH namepenns

0-99 yacten Ha munnumoH (mr/n), 0—200 HacbILLEeHHOCTH

PaspelueHne

0,01 yactert Ha munnuoH, 0,1 yacTtel Ha munnNnapa Ans
natyumka 499ATrDO

TemnepaTypHast KOpPEKLUUsA MPOHULLAEMOCTM MeMBpaHbI

AsTomaTnyeckm ot 0 go 50 °C (MOXHO OTKIMIOYUTb)

Rosemount 5081

KaﬂMGpOBKa Nerko OCyLeCTBdAeTCA NnyTeM NorpyxeHna gatymka
B pacTtBop C U3BECTHbIM COOTHOLLEHNEM U BBOAOM €ro 3Ha4yeHus
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Ta6nuua 2-7. PacTBOpeHHbI KUCIOPOL (npodomkeHue)

Kannbposka

KanuGposka no Bo3ayxy (Nonb3oBaTesib AOMKEH BBECTM
H6apomeTpuyeckoe AaBneHue) unu kanmbposka
no ctaHgapTHoMy npubopy

Tabnuua 2-8. CBo60AHbIN XNOp

[unanasoH namepeHuns

0-20 yacTen Ha MunnuoH (mr/n) kak Cl,

Pa3spelueHne

0,001 yacTeln Ha MUNNUOH (aBTOMAaTUYECKUIA AnanasoH oT
0,999 no 1,00 1 ot 9,99 o 10,0)

TeMnepaTypHasi KOpPpPEKUMS NMPOHULIAEMOCT MEMOPaHBI

AsTomaTnyeckun ot 0 1o 50 °C (MOXHO OTKIOUNTB)

Koppekumsa pH

AsTOMaTMyeckn mexay pH 6,0 n 9,5. Tarkke gocTynHa pyyHas
Koppekunsa pH.

Kanun6poska

Ot6upaemas npoba aHanMaMpyeTcs ¢ NOMOLLLIO
MOPTaTUBHOMO KOMMIIEKTa KOHTPOSbHO-U3MEPUTENBHON
annapaTtypbl.

Ta6nuua 2-9. O6wee cogepkaHue xnopa

[unanasoH namepeHuns

0-20 yacTen Ha munnunoH (mr/n) kak Cly

PaspelueHue

0,001 yacTer Ha MUNNUOH (aBTOMATUYECKUIA AnanasoH OT
0,999 no 1,00 1 ot 9,99 o 10,0)

TemnepaTypHast KOpPEKLUUA MPOHULLAEMOCTM MeMBpaHbI

ABTomaTnyeckas ot 5 fo 35 °C (MOXHO OTKMIOUUTBL)

Kann6poska

OT16upaemast npoba aHanM3nMpyeTcsi C MOMOLLbIO
NopTaTUBHOIO KOMMNIEKTa KOHTPOSIbHO-U3MEPUTENBHOM
annaparypbil.

Ta6nuua 2-10. O30H

[Ounana3oH namepeHnsi

0-10 yacTen Ha MUAAKUOH (Mr/n)

PaspelueHne

0,001 yacTer Ha MUNNNOH (aBTOMATUYECKUIA AnanasoH OT
0,999 po 1,00 n ot 9,99 go 10,0)

TeMﬂepaTypHaﬂ KOppeKuna npoHnLaemMocTu MeM6paHbI

AsToMaTmyeckm ot 41 go 95 °F (o1 5 go 35 °C)
(MOXHO OTKIIOYUTB)

Kanun6poska

OT16upaemast npoba aHanM3MpyeTcsi C MOMOLLbIO
NopTaTUBHOIO KOMMIEKTa KOHTPOSIbHO-U3MEPUTENBHOM
annaparypbl.

Ta6nuua 2-11. MNpoueHTHOe cofepxaHUe KUCropoaa B rase

[Ounana3oH namepeHns
PaspelueHne

Kannbposka

[aBneHve o6pasua

TemnepaTypa o6pasua

0-25 % kucnopoaa
0,1 % — noanexmT yTOYHEHUIO

KannbpoBka no Bo3ayxy (aBTomaTnyeckoe n3mepeHve
6apomeTpu4ecKoro AaBreHUsi C MOMOLLbIO BHYTPEHHEro
[aryvka faBneHust)

OT1 0 £o 50 hyHTOB Ha KB. AtOVM

OT1 32 go 110 °F (o1 0 go 43 °C)

Pykosodcmeo no akcrnnyamayuu
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2.5

10

UHdopmauua ansa 3akasa

[ByxnpoBoaHon aHanm3aTop moaenu 5081 npeaHasHaveH ansa onpegenexHusa pH/OBIT,
MPOBOAUMOCTY (KaK KOHTaKTHOW, Tak 1 TOpouAanbHON), @ Takke Ans U3MepeHun

C UCMomnb3oBaHNEM MeMBPaHHbIX aMNePOMeTPUYECKNX AATHMKOB (KMCOpOoZ, O30H U XJ10p).
[nsa namepeHnin cBoboaHOro xrnopa, KoTopble TPEOYIOT YacToN HENPEPbLIBHON KOPPEKLMK
pH, nmeetcsa BTOpON BXxOA ANnst Aatunka pH. [na nokanbHOW HAaCTPOMKN 1 KanubpoBKu
nepegaTynka TpebyeTcs py4HON MHAPaKpaCHbIA yaaneHHbIn ynpaBnsowmuii Mogynb.

Mopgenb 5081

WHTennekTyanbHbI 4BYXNPOBOAHOW MUKPOMNPOLIECCOPHbIN
aHanusartop

Kop 0O6s3aTenbHbIN BbIGOP

P pH/OBM

C KoHTakTHasi npoBOAMMOCTb
TopovaanbHas NpoBOANMOCTb

A AmMnepomeTpus (KUCropoa, 030H, XI0p)

Kop 0O6s3aTenbHbIN BbIGOP

HT AHanorosbli Bbixog 4—20 MA ¢ HanoxeHHbIM LMdpoBbIM curHanom HART

FF Lindpposon Beixoa Foundation Fieldbus

Fl Lindpoeoii Bxog Foundation Fieldbus ¢ FISCO

Kop 0O6s3aTenbHbIN BbIGOP

20 MHdpakpacHbI yaaneHHbI ynpaBnsaoLwmin MOAY b BKIIOYEH B KOMMEKT

21 MHdbpakpacHbIn yaaneHHbI ynpaBnsiowmin Mogyb He BKIHOYEH B KOMMEKT

Kon FocypapcTBeHHas cepTudmkaums

60 Bbes ceptudukaumm

67 CepTtuduumposaH no FM kak nckpobesonacHbliii, HEBOCMNaMEHSOLLMINCS
(Npu ucnonb3oBaHWM ¢ COOTBETCTBYHOLLMM AaTYUKOM U 3aLLUTHBIM
0apbepoM) 1 B3pbIBO3ALLMNLLEHHbI

69 CepTtuduupmporaH no CSA kak uckpobe3onacHbli, HEBOCTNIAMEHSIIOLLMINCS
(Npu Ucnonb3oBaHWM ¢ COOTBETCTBYHOLLMM AaTYMKOM U 3ALLUTHBIM
6apbepoMm) 1 B3pbIBO3ALLMLLEHHBIV

73 CepTtuduumposaH no ATEX/IECEx kak uckpobesonacHbii (npu

MCNosnb3oBaHUKM C COOTBETCTBYHOLWMM OATYHNKOM U 3ALLNTHBIM 6apbep0M)

5081-P-HT-20-67

Mpumep

Rosemount 5081




YcraHoBka

3 YcTaHoOBKa

3.1 PacnakoBka n ocMoTp

Mpwu pacnakoBke BaLLero npMbopa BbIMNOMHUTE CreaytoLime Lwaru.

1.

4.

OcMoTpuTE TPaHCMOPTHBIV KOHTeHep. B criyyae ero noBpexaeHust HemeasieHHO
CBSKUTECH C rPy300TNpaBUTENEM ANS NMOMyYeHUs! UHCTPYKLMWNA.

Ecnn aBHbIX NOBpEeXOEHWNA HET, N3BMEKUTE aHanNn3aTop.

Y6eautech B HanM4Mmn BCEX SNEMEHTOB, YKka3aHHbIX B YNAkOBOYHOM fUCTeE.
Ecnu aneMeHTbl OTCYTCTBYHOT, 06paTUTECH K MECTHOMY NPEACTaBUTENHO
Cnyx06bl NOAAEPXKKU.

CoxpaHuTe TPaHCNOPTUPOBOYHbIN KOHTEMHEP U YMAKOBKY.

X MOXHO NOBTOPHO MUCNONb30BaTb AJ14 BO3BpaTa aHanmsaTtopa Ha 3aBOA-U3rotoesuUTesnb
B Cllydae noBpexaeHusa.

3.2 YcTtaHOBKa

3.2.1 O6wune ceBegeHns

1.

AHaJ'II/I3aT0p paccynTaH gnd pa6OTbI B CYPOBbIX OKpYy>XaloLnX yCINoBUAX. Ons
OOCTMXEeHNA Hanny4lnx pe3ynbTaTtoB YCTaHOBUTE aHanNM3aTop B TakOM MecCTe, rae
9KCTpeMalnbHble TeMmnepaTypbl, Bm6pa|.|,vw|, ANeKTpoMarHnTHble N pagno4acTtoTHble
nomexn MUMHMUManbHbl NI COBCEM OTCYTCTBYIOT.

UTo6bl NpegoTBpaTTh HenpegHaMmepeHHoe BO3AENCTBME Lienn aHansaropa

Ha NPOV3BOACTBEHHYIO CPeay, HE CHUMaMTE 3alUUTHBIN 3aMOK C KPbILLKM KOHTYpa.
UToBbl CHATL KPBILLKY KOHTYpa, 0CrabnsinTe KOHTprarky, noka sisblMoK

HE OTCOEeAMHUTCS OT KPbILLKM KOHTYpa, a 3aTeM OTKPYTUTE KPbILLIKY.

AHanusaTop uMeeT ABa oTBepcTus ans kabenenposoga agnameTtpom 3/4 groima,

Mo O4HOMY Ha KaXxgoWn CTOpOHe Kopryca.

MponycTtute kabenb gaTymka Yepe3 OTBEPCTUE C NIEBOWN CTOPOHbI (€CNN CMOTPETL

CO CTOPOHbI KNeMMbl NPOBOAKM aHann3aTopa) 1 NporioXuTe 3N1EKTPONPOBOAKY Yepes
OTBEPCTME C NPABOW CTOPOHBI.

|/|CI'IOJ'Ib3yl7ITe BOAOHENPOHMLaeMble kabenbHble BBOAbI ANs npenorepalleHnsa
nonagaHua Bnarm B aHanm3aTtop.

Mpn ncnonb3oBaHun Ka6enenposop,a, 3aKponTe 1 3agenanTte coeamHeHUs
Ha Koprnyce aHann3aTtopa, YTOObI npeanoTBpaTUTb NonagaHue Braru
BHYTPb aHann3aTtopa.

A NPEOYNPEXOEHUE!
NOBPEXOEHVWE OEOPY[JOBAHUA

Bnara, HakannuBarowasica B Kopnyce aHanusaTtopa, MOXeT NOoBJNIUATbL Ha ero
XapakKTepucTukm v npuBecT K aHHynIMpPOBaHUIO rapaHTUn.

Ecnun aHanu3aTop ycTaHOBMNEH Ha HEKOTOPOM PacCTOSHMK OT AaTtyvka, MOXeT
notpeboBaTbCst BbIHOCHAs pacnpeaenuTensHas kopobka ¢ npeasapuTesbHbIM
ycunuTenem B pacnpefenuTenbHon kopobke nnu gatymnke. Obpatutech

K PYKOBOACTBY MO 3KCMyaTaumm gatymka ans onpeaeneHnss MakcumarnbHON
ONVHbI Kabens.

Pykoeodcmeo o skcryamauyuu 11



YcraHoBka

3.2.2

OpMeHTaLI,I/IFI naHenn gucrinesd

Mpyu HEOBXOAMMOCTM NaHenNb AMCHes MOXHO NOBepHYTb Ha 90 rpafycoB Mo YacoBOM
CTpersike Unu NpoTHB YacoBOW CTPENKU OT UCXOAHOTO MONoXeHUsi. YTobbl NoBEpHYTb
ZUCMnen, BbINOMHUTE crieaytoLuee:

1. OcnabnsanTe KOHTPraviky KpbILLKWU 4O TEX NOp, NOKa A3bI4OK HE OTCOEANHUTCS
OT KPbILWKN KOHTYpa. OTKPYTUTE KPbILLKY.
2. BblkpyTute Tpn 6onTa, yaepxusatowme cTek neyaTHoW nnatbl.
3. MpunogHMmKTe 1 NoBepHUTE NaHenb gucnneda Ha 90 rpagyCcoB MO YAaCOBOW CTpenke

nnn npoTtme yacoBomn CTPEesikn B HYXXHOE MNOJIoXeHue.

4. Paamectute naHenb gucnnes Ha onopax. YCTaHOBUTE Ha MECTO U NNOTHO

3aTaHUTE 6ONThI.

5. YCcTaHOBUTE Ha MECTO KPbILWKY KOHLa uenu.

3.2.3

MoHTax Ha POBHYH NOBEPXHOCTb

Puc. 3-1. MoHTax 5081 Ha poBHYI0 NOBEPXHOCTb

(MANIMMETPI,
[IIOVIMbI

161.3
SAMOK KPBILIKA—, 6.5 [~KNEMMHEI BIOK (TB)
KPBILLIKA KOHLIA
\ KNEMMbI, OMYLLEHA
cf—— N _—PE3bEOBAS [NA ACHOCTH
" KPbIWKA, ) .. 3TOrO BIIA
‘3 > 2 MECTA /
KOHEL| KOHEL| '/ o5
LEMM KNEMMb! ! !
160.5 "]
©.32
335
1.32
[ * | o~ P=tb
YMNOTHUTENBHOE ="
KOMbLO

2 MECTA

CUCTEMA MOHTAXHbIX OTBEPCTUMN HA

e = (%) ) | 4 MECTA
[ J

213 | } "/

K38 | i

& -4

MNOCKOWM NMOBEPXHOCTY

33,5 \PE3bEA 3/4-14 NPT
.50 2 MECTA
BEPXHSSI = |
2! MNACTUHA [~ .50
839 (OCYLWECTBMSETCS P -
\ TPETBEV /
: CTOPOHOM) (_PE3bBA 1/4"-20
L)
1.31 |

3.2.4

MoHTax Ha Tpybe

Mcnonb3yiTe MOHTaXHbIN KOMMMEKT AN yCTaHOBKM Ha Tpy6e (23820-00 mnnu 23820-01).

12
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YcraHoBka

Puc. 3-2. MoHTax 5081 Ha Tpybe

Pykosodcmeo o akcrnyamayuu 13
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KabenbHas npoBoaka

4 KabenbHas npoBoaka

4.1

OG6wume cBegeHns o KabenbHoM nNpoBoakKe

CxeMmbl NOOKMIOYEHNS 41151 KOHKPETHBIX AaT4YMKOB MOXHO HaWTU B pa3genax no kabenbHom
NPOBOAKE PYKOBOACTB MO 3KCMyaTaumm 3TUX KOHKPETHbIX JAaTYMKOB.

4.2

421

AneKTponnTaHne/ToKoBbIN KOHTYP

O6wue ceegeHus 06 anekTponnTaHum

B Tabnuuax Huxe YKa3aHbl MUHUMaAIibHOE U MakCuMalnbHOEe HanpsXXeHune, Heobxoanmoe

anst pabotel 5081.

MuvHUManbHoe HanpsKeHne NUTaHWa Ha KneMmmMax
aHanusaTtopa

12,0 B nocrt. Toka

MvHumanbHoe nuTaHue Ana Harpy3o4Horo pesuncrtopa

250 Om

MakcumansHoe Hanps>XeHne nuTaHna

42,0 B nocrt. Toka

MakcumarnbHoe HanpsxeHne NUTaHnsa Ans McKpobesonacHbIX
YCTaHOBOK

30,0 B nocTosiHHOro Toka

Ta6bnuua 4-1. Npacdmk

BepxHsasi nuHuA

HanpspkeHne nutanus, Heobxoanmoe anst nogayv 12 B nocr.
TOKa Ha KrneMmbl aHanmaaTopa Ans Toka 22 MA

HwxHaa nuHna

HanpsikeHne nutaHus, Heobxoammoe ans obecneyeHus 30
B nocrt. Toka gnsa Toka 22 MA

MakcumanbHbI TOK

Okono 24 A

MuHMManbHas Harpy3ka Ans undpoBov KOMMYHMKaLMK

250 Om

MuHuUManbHoe HanpsKeHne NUTaHWUA Anst nogavn
nogaepxueatoLLero HanpsikeHnst 12,0 B noct. Toka
Ha aHanusaTop

17,5 B nocrt. Toka

Pykoeodcmeo o skcryamauyuu
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KabenbHas npoBoaka

Puc. 4-1. HanpsixxeHue nutaHua ana KoHdurypauum coeamHeHus ¢ HART-
KOMMYHUKaLUMen unm 6e3 Hee

Harpyska, Om

1500

1250

1000

1364 Om

750 f

545 Om

C coeavHeHneM
no npotokony HART

500

250 r
¢ coefMHeHnem 6e3 HART-
KOMMYHUKaumm
o A A A

12 18 24 30 36 42

Hanps:keHue nutaHus, B nocT. Toka

4.2.2 HART n Foundation Fieldbus

16

MpoBeanTe cunoBble/cUrHanbHbIE NPOBOAA Yepes bnvkanume K KnemMmmam
15 n 16 oTBepcTMS.

|/|CI'IOI'Ib3yl71Te AKPaHNPOBaHHbIN kabenb 1 3asemnuTe 3KpaH K UCTOYHUKY NUTaAHUA.

[ns 3a3emneHus: aHanusaTopa NPUKPenuTe aKpaH K BUHTY 3a3eMIEHNS
Ha BHYTPEHHEI CTOPOHE Kopryca aHanu3artopa.

TpeTvu7| npoBoAd TakKe MOXXHO MCNoNb30BaTb ANA NOAKMIOYEeHNA AaTymKa
K 3a3eMIieHuto.

NMPUMEYAHUE

[Ona obecneyeHns ONTUMaNbHOW 3aWMUTbI OT 3NIEKTPOMAarHUTHbLIX U PagMo4acTOTHbLIX
nomex kabenb NUTaHUA/BbIXOAHOW Kabenb AOMKEeH ObITb 3KPaHUPOBaH U 3aKIO4YeH
B 3a3eMJIeHHbIN MeTannuyeckun kabenenposoa. He npoknagbiBanite
cunoBble/cUrHanbHble NpoBoAa B OAHOM KabenenpoBoge unu kabernbHOM foTke

C NIMHUSIMU 3TIEKTPONUTAHUA NepPeMeHHOro Toka Ui C CUTHaNIbHbIMU Kabensamu,
ynpasnsieMbiMu pene. [lepxuTe cunoBble/curHanbHble NPoBoAa Ha PacCTOSIHUU

He meHee 6 ¢pyTOB (2 M) OT MOLYHOrO 3neKkTpuyeckoro o6opyaosaHus. Mexay TB-14
1 TB-15 poctyneH AONONHUTENbHBIN TOKOBbIN KOHTYp 0—1 MA. Tok 1 MA B 3TOM KOHTYype
yKa3biBaeT Ha HeucrnpaBHOCTb AaTyuka. UHCTpyKUumM no nogcoeAMHEeHUIO NPOBOAOB
npuBeAeHbl Ha pucyHKe 4-2 . AnsA nony4yeHus JononHUTeNnbHom nHdopmalmm

06 owmnbKax gaTymka cMm. esasy 8.

Rosemount 5081



KabenbHas npoBoaka

Puc. 4-2. O6wan apxuTeKkTypa NpoBOAKU

| Makc. 1900 m ]

@unbmp

OKOHeYHble Mygmbl
Mazucmpanb
OmeemerneHue

Sow>

6ok numarus, counbmp, nepebiti mepMuHamop U ycmpoticmeo KoHguaypauuu 0bbI4HO
pacriofiazatomcsi 8 KOMHame oriepamopa.

Pykoeodcmeo o skcryamauyuu 17
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Oucnnen n ero yHKUMOHUPOBaHNE

3 Oucnnen n ero yHKUNOHMPOBAHUE

5.1 Nonb3oBaTenbCKUM MHTEpdeunc
M OCHOBHOM AUcCNen

Hwxe npvBeaeHbl NpuMepbl 3kpaHa OCHOBHOIO Aucnnes (TEXHONMOrMYeckoro npowecca)
(pucyHok 5-1) n akpaH aucnnes nporpammebl (PUCYHOK 5-2).

Puc. 5-1. 3kpaH ocHOBHOro gucnnes

A. 3HayeHue nposodumocmu
B. Temnepamypa 6 °F unu °C

Pykosodcmeo o akcrnyamayuu 19
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5.2

20

Puc. 5-2. 3kpaH gucnnes nporpamMmmabl

lMokasbisaem yugpposbie kommyHukayuu HART unu FOUNDATION Fieldbus
3HayeHue nposodumocmu
EOQuHuubl omobpaxkeHusi

AxkmusHoe meHio: CALIBRATE (KAJIMBPOBKA), PROGRAM
(MPOrPAMMUNPOBAHME) unu DIAGNOSE (AUATHOCTUKA)

3decb omobpasxaromcsi MOOMeHI0, MoOCKa3Ku u uazHOCmMuUYecKue CoOObWEeHUs.
HocmynHbie komaHOb! 05151 MOOMEHH, M0OCKa30K uu OuagHOCMUYECKUX coobujeHul
lNosienisiemcs, koeda aHanu3amop HaxoOUMCs 8 PEXUME OXUOaHUS

lMosienisiemcs, koeda Mpou3owsIo OMKIIYEHUEe

Sowm>»

I o&mm

UHdpakpacHbIN yaaneHHbIN
ynpasnsawwmn moaynb (IRC)

IRC ncnonb3yeTcs AN CYNTbIBAHUS AMArHOCTUYECKUX COOBLLEHNI, KannbpoBKn
MOAKMIOYEHHbIX AATYMKOB U NpOrpaMMMpoBaHns aHanusatopa. OH JOMKeH HaxoanUTbCS
B npegenax 6 gytoB (182 cm) oT aHanu3aTtopa v nog yrnom meHee 15 rpagycos

OT rOpu3oHTann okHa aucnnes.

Rosemount 5081
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Puc. 5-3. ®yHKUUMN NHpaKpacHoro yaaneHHoro
ynpaenswouwero mogayns (IRC)

1. RESET (CEPOC)

3asepweHue mekyuwel
onepayuu u eo3gpam

K OCHOBHOMY 3KpaHy.
U3meHeHus1 He cCoXpaHsItomcs.
He so3spawaem aHanuszamop
K 3a800CKUM Hacmpouikam

10 yMO4aHulo.

2. Knasuwu (cmpenku)
pedakmuposaHusi

UsmeHsitom 3HadyeHus
Muearowe20 oucrisies.
CmperKu erego u ernpaso
rnepemeuwjarom Kypcop Ha 00Hy
yuaqpy.

Cmperku 88epx U 8HU3
yeenu4usarom unu
yMeHblWam 3HaqyeHus

u nepemewaromcs

o napamempam Oucriies.

3. CAL (KAJIMBPOBKA)

Locmyn k MeHto Kanubpoeku.

4. PROG (MPOrPAMMUNPOBAHUE)

ﬂocmyrl K MEHIO rnpoepamMmesbl.

5. DIAG (AMATHOCTUKA)

Hocmyn k duazHocmuke.

REMOTE CONTROL

ROSEMOUNT"

Analytical

o

HOLD (YOEPXXAHWE)

Hocmyn k eknoyeHuro unu
omkroyeHuro pyHkuyuu HOLD.

ENTER (BBOJ)

lepexo0 k credyrowel
rnoockaske.

CoxpaHeHue 8bibpaHHO20
anemeHma.

CoxpaHeHue 3Ha4YeHusi

8 namsamu.

o]

. NEXT (JAJIEE)

lMepexo0 Kk crnedyrowemy
MOOMEH!O.

. EXIT (BbIXO/)

3asepweHue mekywel
onepayuu.

Bosspam k nepeoli nodckaske
8 HacmosweM rnooOMeH!H.
U3MeHeHuUs1 He coXpaHsItomCcs.

5.3

5.3.1

Cucrtema MeHI0

O0bwme cBegeHnss 06 OCHOBHbIX MEHIO:

CyLuecTByeT TpU OCHOBHbIX MEHIO: Karubposka, rpoepaMmuposaHue n duazHocmuka.
B meHto Calibrate (Kanubposka) u Program (lMporpammupoBaHune) CyLLecTByOT
[OOMNONHUTENbHbIE NOAMEHIO, NMOKa3aHHbIe Ha PUCYHKaX HUXeE.

Ta6nuua 5-1. MeHio nporpammsbl

OTobOpaxkaeMbli INIeMEHT

OnpepeneHve

OUtpUt (Bbixoga)

3aronoBoK MEHI0 TOKa BbIXOAHOrO curHana

Pykoeodcmeo o skcryamauyuu
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Ta6nuua 5-1. MeHI0 nporpaMMbl (npodosxeHue)

OTo6paxkaemMblii IrieMeHT

OnpepeneHue

4MA

Tok BbIxogHoOro curHana 4 MA (3agaHHoe 3HayeHue)

20MA

Tok BbixogHoro curHana 20 MA (3agaHHoe
3HayeHue)

HOLD (YOEP>XXAHWE)

ToK BbIXOQHOrO curHana Ha yoepxaHun

FAULt (OLLMBKA) Owwmbka HaCTPOWKN TOKa BbIXOAHOIO cUrHana
dPn Bpemsa gemndmpoBaHusa Toka BbIXO4HOMO curHana
tESt (NMPOBEPKA) VcnbiTaTenbHOEe 3HaYeHne Toka BbIXOAHOMO CUrHana

tAUtO (Temn. aBT.)

ABTOMaTU4eckas TeMnepaTtypHasa kKoMmneHcauua

tMAnN (Temn. pyy.)

PyyHas TemnepatypHasi komneHcaumsi

dISPLAY (IUCIIIEN)

3aronoBok MeHto aucnnes

tYP (TWM) Tun namepenns

tEMP (TEMMEPATYPA) MepekntoyaTens Beibopa °C/°F

OUtPUt (BbIXOM) Tok (MA) nnv NpoLIeHT OT MOJTHOW LuUKanbl
COdE (KOL) Kop pnoctyna

OFFSt (CMELWEHWE) 3HayeHne cMmelLLeHns

Rosemount 5081
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Puc. 5-6. [lepeBO MeHI0 KOHTaKTHOM npoBogumoctn HART

HART Contachng sanduchvity monu tma —| fiLile gk |

P"FGE.:E.?HE\'!.;TMMH —| SEAh § |
rd ¥ 2
; | ENP A4 |

S e . . -
| IENC 1200 A [ CALIBRATON | oA, |

| EWpacee |

—  DuPLAL

s

| IHFLAY |

Frocs ispla " eAcoRam |

[ He |

—|sear T
—| EFAULT |

ELIPE'

| CHAGROSTICS

P CaLr

LLLSE )

Haod

FULES
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Puc. 5-7. lepeBO MeHI0 TopouaanbHon nposogumoctu HART

FART Lrraidal ety mema Dne

Wodal S T-HT

Pruzion Diapiy Bonsn

B .Il

22,00 1Z.00ma

-
LA anp
FADG pe

L
MG by

Precoce Disaby

CALIERATON

| cELcorsr |
| wwreare |

CLAFL CAL

FRCGRAR
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Puc. 5-12. lepeBo MeHI0 TopouagansHon nposogumoctu FOUNDATION Fieldbus
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[MporpammmpoBaHne — OCHOBbI

6 [1lporpammupoBaHne — OCHOBbI

6.1 NMporpammupoBaHue 5081

B 5081 moxHO 3anporpammupoBaTh cregytoLlee:

1.

N o o s~ b

BbixogHble curHanbsl 4—20 MA

Tok, BblpabaTbiBaeMblil aHanM3aTopoM BO BpEMS! yAepKaHus

Tok, BblpabaTbiBaeMbI aHanM3aTopom npv 0OHapyeHnmn oLmnbkn
ABTOMaTMYeCKas Koppekums TemnepaTtypbl (BKIOYUTL MW OTKITIOYNTD)
Tvn namepeHns

[nanasoH nsmepeHmns

3aBoackue HaCTPOWMKN MO YMOMYaHUIo

6.2 BbixogHble curHansl 4-20 MA # TOK,
BblpabaTbiBaeMbi BO BpeMS yaepXaHusA
N OLLMOOK

1.

Haxmute PROG (MPOMPAMMWPOBAHME) Ha yaaneHHOM KOHTPOfepe.
MosiButcs nogmerto OUTPUT (BbIXO[).

PROGRAM
OutPut

EXIT NEXT ENTER

Haxmute ENTER (BBO[).

Ha akpaHe nosButcsa noackaska 4 MA.

PROGRAM
AMA 010.00

EXIT ENTER

Mcnonb3yiiTe KnaBuLLK CO CTPenkamu, YToObl UISMEHUTb HACTPOKKy. HaxmMuTe
ENTER (BBO[l) onsa coxpaHeHus.

Ha akpaHe nossutcsa noackaska 20 MA.

Pykoeodcmeo o skcryamauyuu
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34

PROGRAM
20MA

EXIT

10.00

ENTER

Wcnonb3yiiTe KnaBuLM CO CTPernKamu, YTobbl M3MEHUTb HAcTPonKy. Haxmute

ENTER (BBO[1) onsa coxpaHeHus.

Ha akpaHe nossutca noackaska HOLD (YOEPXXAHUE).

PROGRAM
HolLd

EXIT

¥1.00

ENTER

Vicnonb3ynte KnaesumLWn CO CTpernkamu, YTOObI U3MEHUTL HaCTPOWKY Ha KeraemMbin

BbIX0[, KOraa aHann3atop HaxoguTCA B peXume yaep>xaHud.

[nana3soH coctaensiet oT 3,80 oo 22,0 MA. lMpwu BbiGope 00,00, aHanusaTop

COXpPaHUT BbIXOOHOE 3Ha4YeHue.

Haxwmute ENTER (BBO[) Ans coxpaHeHus.

NPUMEYAHUNE

HacTpoiika yaepxaHus oTMEHSeT HaCTPOWKY OLUMOKU.

Ha akpaHe nosiButcs noackaska FAULT (OLUMBKA).

PROGRAM
FAULL

EXIT

M2.00

ENTER

Mcnonb3yiiTe knaBuLLK CO CTPenkaMmu, 4Tobbl UIBMEHUTBL HACTPOKKY Ha Xenaembin

BbIXOA, KOrga aHann3aTtop HaxoanTca B COCTOAHUN OoLLINGBKN.

[nanasoH coctaenset o1 3,80 oo 22,0 MA. lMpu BeiGope 00,00, aHanu3aTop

COXpaHWUT BbIXOOHOE 3Ha4YeHue.

Haxmute ENTER (BBO[) ans coxpaHeHus.

Ha akpaHe nosButcsa nogckaska DPN.

PROGRAM
dPn

EXIT

100

ENTER

Rosemount 5081
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6.3

10.

11.

12.

Mcnonb3yiiTe kKnaBuLLK CO CTPernKamm, YTOObl MU3MEHUTL HACTPOIAKY.
[Ownana3oH coctasnsieT ot 0 oo 225.

Haxwvute ENTER (BBO[) ansi coxpaHeHus1.

Ha akpaHe nossutca noackaska TEST (MPOBEPKA).

PROGRAM
test 00

EXIT ENTER

Wcnonb3yiiTe KnaBuLLIKM CO CTPenKamm, YToBbl BBECTU XeNaeMblii MPOBEPOYHbIN TOK.
Haxmnte ENTER (BBO[), 4ToObl HayaTb NpoBEpPKY.

Haxmute EXIT (BbIXO[) ans 3aBepLUeHMS TPOBEPKN.

Haxmute RESET (CBEPOC), 4To6bl BEPHYTLCSA K OCHOBHOMY AAUCTIIELD.

TemnepaTtypHas nonpaBkKa

1.

Haxmnte PROG (MPOIPAMMUPOBAHWE). Haxxumante NEXT (OAJTEE), noka
Ha gucnnee He nosiButcs nogmeHto TEMP (TEMIMEPATYPA).

PROGRAM
tEMP
EXIT NEXT ENTER

2. Haxmvute ENTER (BBO[).

Ha akpaHe nossutca noackaska T AUTO (TEMI. ABT.).

PROGRAM
tAUL0 ON!
EXIT ENTER

3. Vcnonbk3yiiTe KnaBuLLK CO CTPenkamu BBEPX Ui BHU3 ang BkrtoveHus (ON) nnm

oTkntoveHns (OFF) dpyHKUMM aBTOMaTMYECKOW KOppeKummn TeMmnepaTypbl. HaxmuTe
ENTER (BBO[L) onsa coxpaHeHus.

MosiButcsa noackaska T MAN (TEMI. PYY.).

Pykoeodcmeo o skcriyamauyuu
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6.4

6.4.1

36

4. |/|CI'IOJ'Ib3yﬁTe KMaBuLLM CO CTPENKaMK st UIBMEHEHUS KenaeMomn TemMnepartypbl.

[lns BBOAA oTprUaTeNbHbIX YACEN HaXMManTe NeBylo Unu npasylo KnaBuily
CO CTpEernkoWn, noka Bce Lumdpbl He nepecTtaHyT Muratb. 3aTem HaXXmMuTE KnaBuLLK
CO CTpesikamMun BBepX Unn BHU3 AnNA OT06pa)KeHI/I$| oTpuuaTenbHOro 3Haka.

[wnanasoH coctaenset ot —5,0 go 130 °C.

5. Haxmvmnte ENTER (BBO[) anst coxpaHenus. Haxmute RESET (CBPOC), uTobbl

BEPHYTbCA K OCHOBHOMY AMcCnneto.

NPUMEYAHUE

Ecnu T AUTO (TEMI. ABT.) 6b1na oTknto4YeHa Ha ware 3, To TemnepaTtypa, BBeAeHHas
Ha 3TOM Liare, 6ygeT NCNonbL3oBaTbCs BO BCEX MOCNEAYIOLMX U3MEPEHUSIX,
He3aBUCMMO OT (paKTM4YEeCKOW TeMnepaTypbl TEXHONOrMYeCKOro npowecca.

HacTpoika nonb3oBaTenbCKUX KPUBbIX
(Tonbko uU3aMepeHUs NPOBOAUMOCTH)

[Monb3oBaTenbCckne KpUBbIE MCMONb3YTCS A5 KOppensaumMm NpoBoANMOCTH
C KOHLIeHTpaumen namepsemon xmnarkoctn. 5081 nmeet nporpammmpyemblie
nonb3oBaTenbCKME KPUBbIE, KOTOPbIE MOTYT CO3[laBaTb KPUBYHO (BTOPOro nopsiaka) no Tpem
— NATY NoNb3oBaTeNbCKMM TodkaM. Ecnv ncnonb3ytoTcs TONbKo ABE TOYKM, TO ByaeT
co3gaHa nuHenHas kpyeas (npsamasi NnHus). Ytobbl kpuBas Gbina TOYHOW, NOMyYeHHbIe
OaHHble JOMKHbI OblTh B3ATbI U3 XUAKOCTU, UMEIOLLEN TaKYHO Ke 3TaNOHHYI0 TemnepaTypy.

Haunyuwme pesynbTaThl NonyyYeHbl Npy BoIGOpe ToYeK AaHHbIX, NPEeACTaBMSAOLLNX
TUNUYHBIA pabounii AnanasoH U UMEKLLIMX Pa3HMLY NPOBOAMMOCTU He MeHee 5 %.

Bo nsbexaHne nosiBneHnst HEMNOAXOASALLMX TOYEK pekoMeHayeTcsa cobnoaaTtb rpadmk
3aBMCUMOCTM MPOBOAUMOCTU OT KOHLIEHTPALIMM KOHKPETHOW XnakocTu. Henoaxoasine
TOYKM BKITHOYAIOT 3HAYEHMS MPOBOAMMOCTM C ABYMSI KOHLEHTPaUUSAMMN, CBA3AHHBIMW C HAMU.
MoMMMO HEMOAXOASALIMX TOYEK, 3anuLInNTE NoOble KPUTUYECKME TOUYKM — TOYKM, KOTOPbIE
Nnyulle BCero onvceiBatoT KpuByto. CobntoaeHne aTnx obLumx pekomeHgauumin obecneyunt
onTuMarbHble pe3ynbTaThl.

Mepsas BBegeHHas Touka COND 1 gomxHa COOTBETCTBOBATL HOpMarnbHOMY paboyemy
COCTOSIHUIO. 3aTeM MOXHO BBECTU Apyrie Touku Bbiwe n Huwke COND 1. HenuHelHble
KpVBbl€ NPOBOAMMOCTY NOTPEOYIOT AONOMHUTENBHBIX TOYEK AAHHbIX ANS XapaKTepUCTUKN
3TnX obnacten. He ncnonb3yinTte ogHy 1 Ty e TOYKY AaHHbIX 6onee ogHOro pasa

1 MCNOnb3yWTe TOMbKO hakTUYeckne AaHHble (He MHTePnonMpynTe TOUKM OaHHbBIX).

NMPUMEYAHUE

3HaYeHUAMMU NO YMON4YaHUIO AA NONb30BaTeNbCKOW KPUBOM ABMSIOTCA TPU TOYKU AaHHbIX:
aTanoHHas Temnepartypa 25 °C (77 °F) n nuHelHbIW HakoH TemnepaTtypbl 2 %/°C. 3Ta
KOMOMHaUuA AaacT nyywme pesynbTaTbl B 60NbLWHCTBE BapuaHTOB NpuMeHeHus. Ecnu
HopMmanbHasi TemnepaTypa Bbiwe 40 °C (104 °F) unu Huxe 10 °C (50 °F), 6a3oBylo Temnepartypy
criegyeT U3MEHUTb Ha HOpMarbHylo TemrnepaTypy TexHonormyeckoro npouecca. Ecnm nssecrteH
HaKIOH TemnepaTypbl NpY 3TarlOHHOW TeMMnepaType, ero MOXXHO UCNOoNb30BaTh.

HacTponka nonb3oBaTeNbCKON KPUBOW

1. B ocHoBHOM MeHto Bbibepute PROG (MPOTPAMMUWPOBAHWE) 1 3atem Haxmunte
NEXT (OANEE) 4eTbipe pasa.

MosisuTca okHo SETUP CUST (MOJIb3OBATENLCKAA HACTPOWIKA).

Rosemount 5081
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6.5

6.5.1

6.5.2

Haxwvute ENTER (BBO[).
Moseutca okHo T REF (QTAJIOHHAA TEMT.).

Mpy He06X0OMMOCTN N3MEHNTE ITaNOHHYI0 TEMMNEPaTypy C 3aBOACKOWN HACTPONKN
77° F (25 °C) Ha pgpyryto aTanoHHyto TemnepaTtypy TEXHOMOrMYecKoro npouecca.
Haxmute ENTER (BBOL).

MosiButcs okHo UNIT (EOVHULLI UISMEPEHUA).

HaxmuTe cTpenky BBeEpX Unv BHU3, YTODObI BbIGPaTh HYXHbIE eAVNHULbI U3MEPEHUS:
MKCM (MUKpoCUMEHCbI), MCM (MUNNIMCUMEHCHI), 6€3 eauHUL, (eauHULbI

He oTobpaxatoTcs), % (MPOLEHT) UMK Y./MIH (YacTu Ha MUISIMOH); 3aTEM HaXMUTe
ENTER (BBOL).

MosiButcs okHo NUM PTS (KOJ-BO TOYEK).

Haxmute cTpenky BBEPX UIn BHU3, YTOObI BbIOpaTh HY>XHOE KONMYECTBO TOYEK
OaHHbIX AN NoNb30BaTENbCKON KPUBOW NPOBOAMMOCTW. Bbibop 2 Toyek no3sonut
CO34aTb JIMHEWHY0 3aBUCMMOCTb Ans MPOBOANMOCTM U KOHLIEHTPaLuW nNpu 3agaHHoN
3TanoHHOW TemnepaType.

a. Baepwute koHUeHTpauumto ons Toukm 1 (otobpaxkaeTcs kak MKCwm 1). HaxmuTe
ENTER (BBOL).

b. BBeanTe U3BeCTHYIO NPOBOAMMOCTb ANs To4kn 1 B MKCM/cMm. HaxxmuTe
ENTER (BBOL).

c. CpenainTte TO e caMoe A1 AONONMHUTENbHBIX N3BECTHbIX TOYEK AaHHBIX.
Haxmute ENTER (BBOL). MosiButcs okHo CALC CUST
(MOJNTIb3OBATEJIbCKUN PACYHET).

d. Haxwmwute ENTER (BBO[).

MosieuTes okHo PROCESSING (OBPABOTKA); satem nosisutcs okHo APPLY
CUST (MPUMEHUTb MONb30OBATENILCKUE HACTPOWKN).

e. Haxmute ENTER (BBOL), 4uToGbI 3apernctpupoBaTth Nob30BaTENbCKYO
KpUBYHO B NaMATV U BEPHYTbCA K akpaHy SETUP CUST
(MOJNIb3OBATEJIbCKAA HACTPOWKA).

Tenepb nonb3osaTternbckas Kpueas 6yaeT Ucnonb3oBaThCs Ana 0TobpaxeHns 1 BbiBoaa
BCEX U3MEPEHNii NPOBOAMMOCTM, €CMNN B MEHI0 Ancnies Ans Tuna naMepeHns sblbpax
CUST (MOnbk3.).

BoccTaHoBrieHne 3aBOACKUX HaCTpoOeK
no ymon4aHuiro

O6Lwue cBeeHNs 0 KOHUrypaumm

Mo)XHO cTepeTb BCe Nosb3oBaTeNbCKME KOHpUIypauun, YTobbl BEpHYTb aHanmn3aTopy
3aBOJCKME HAaCTPOWKM MO YMOMNYaHNIO.

BosBpalleHre k 3aBOACKMM HAacTpPOMKaM Mo YMONYaHUIo

1.
2.

Haxmvmnte PROG (MPOIPAMMUWPOBAHWVE) Ha yoaneHHOM KOHTpornnepe.

Haxumante NEXT (JAJIEE), noka Ha gucnnee He nosisutcst Hagnuce DEFAULT
(MO YMOJTYAHUMIO). Haxxmute ENTER (BBOL).

Vcnonb3ayiiTe cTpenkn BBepx U BHKU3 Ang nepeknovenns mexay NO (HET)
n YES (OA). Haxmute ENTER (BBO[), 4ToObl BEPHYTLCS K 3aBOACKUM HACTpPOMKam
No yMOn4aHuio.

Pykoeodcmeo o skcryamayuu 37



[MporpammupoBaHne — OCHOBbI

6.6

6.6.1

6.6.2

6.6.3

6.7

6.7.1

38

HacTtponka kopa (3awmTtbl) gocrtyna

Obwme cBegeHusa o 3awmTe

Kopg (3awmTbl) gocTyna npegoTBpallaeT crnyyariHoe N3MeHeHne HacTpoeK nporpamMmmbl
1 KanmbpoBkKU. AHaANM3aTop NOCTaBMNAETCS C OTKMHOYEHHbIM KOAOM (3aWwuThbl) AOCTYMA.

Beog koaa (3awuTbl) gocTyna

1. Ecnun kanubpoBka 1 HacTPOMKM NporpamMmmbl 3aLuLLeHbl kogoM, Haxmute PROG
(MPOrPAMMUPOBAHME) nnn CAL (KATIMBEPOBKA) Ha nHdpakpacHom
yAaneHHOM KOHTponnepe.

Mossutcs akpaH ID (MOEHTUOUKALINA).
2. C nomolblo KnaBuL peaakTupoBaHust BBeauTe kog. Haxxmute ENTER (BBO[).

Mpn BBOOE NpaBMbHOIO Koga nosiBUTCA nogMeHto. [pu BBOAe HENPaBUBLHOIO Koaa
3aLMTbl CHOBA NOSIBUTCS OUCMEN TEXHOMOMMYeCcKoro npowecca.

BoccTtaHoBneHue YTEPAHHOIO KOAda 3allnThl

1. Ecnu kog 3awuTbl 6611 yTepsH, BBegute 555 B 3anpoce ID (MAEHTUOUNKALINA)
n Haxmmute ENTER (BBO[).
AHanmnsaTop oTobpakaeT CyLLECTBYIOLLMIA KOA,.

2. Haxmute EXIT (BbIXO[), 4To6bl BEPHYTLCH K AUCMNED
TEXHONOIMYeCcKoro npowecca.

3. Haxmunte PROG (MPOIrPAMMUNPOBAHWE) unn CAL (KAITMBPOBKA).
MosButcs akpaH ID.

4. C noMOLLBH KNaBUL peaakTMpPOBaHUS BBEAUTE KO 3alUMTbl. 3aTeM HaXMuTe
ENTER (BBOL).

[MosiBuTCA NnepBoe NOAMEHIO B Bbl6paHHOM MEHIO.

Ucnonb3soBaHne pyHkumm HOLD (YOEP>XXAHUE)

O6wwme ceegeHnsa o pyHkumm HOLD (YOEPXAHUE)

AktuBauma HOLD (YOEP>XAHWE) coxpaHsieT BbIxog aHanuMsaTopa Ha nocrnegHem
3HaYeHUN Unn OTNPaBISET BbIXOA Ha paHee onpeaerneHHoe 3HayeHne. 3To 0CO6eHHO
nornesHo npu kanubposke. Bo Bpems kanubpoBkM AaTYmK MOXET noasepraTbCs
BO3[ENCTBMIO PaCTBOPOB, KOHLEHTPALMSA KOTOPbIX HAXOAUTCS 3a npegenaMm HopmarnbHOro
AnanasoHa TexHonormdeckoro npouecca. HOLD (YOEPXXAHWE) npepoTtBpallaeT NoXHble
cpabaTbiBaHUsS 1 HexenaTenbHyo paboTy B pesynbTarte 3Tux nokasanui. ®yHkuus HOLD
(YOEP>XAHWE) moxeT ObITb AeaKTMBMpOBaHa Mocre NoOBTOPHOW YCTAHOBKM AaTvumka

B TEXHONOrMYeCKUIA MOTOK N OTHOCUTENbBHOW CTabunmsaumm nokasaHum.

Rosemount 5081
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6.7.2 Aktusauma unu geaktmeaums HOLD (YOAEP>XAHUE)

1. Haxwvnte HOLD (YOEPXAHWE) Ha yoaneHHOM KOHTposnnepe.
Ha gucnnee nosiButca noackaska HOLD (YOEPXAHUE).

2. Haxmute 3 (BBepx) unu 5 (BHM3), 4Tobbl nepekntounts HOLD (YOEPXXAHUE)
mexay ON (BKIT) n OFF (BbIKIT).

3. Haxmunte ENTER (BBO[) ana coxpaHeHus.

Pykosodcmeo o akcrnyamayuu 39
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M3amepeHus

7.1

711

7.1.2

7.1.3

N3mepeHuns

KannbpoBka gatumkoB pH

O6Lwme ceegeHnsa o npoueaype KannbpoBKu

MeHto kanMbpoBkM NO3BONSET OTkanMbpoBaTb OTKIMK NO TeMmnepatype n pH gaTuuka.
KannbpoBka MOXeT ObITb BbINOMHEHA BPYYHYO UMW aBTOMaTtnyecku. B obomnx cnyyasax
[aT4YVvK BbINOMHAET ABYXTOYEYHYIO KanMbpoBKy Ans pH 1 cTaHgapTM3aumnio no O4HOM ToYke
ONs 9TarnoHHOro TepMomMeTpa Ang TemnepaTypsl. [1py aBToMaTnyeckon kannbposke
aHanusaTop aBTOMAaTUYECKN COXPaHAET AaHHbIe KanMbpoBKM C MOMPAaBKOM Ha TemnepaTypy.
Mpwu pyyHon kKannbpoBke HeO6XoAMMO BBECTU BydepHble 3HaveHus. 3HaveHns
perncTprpyoTCcs TOMbKO NpY CTaburbHbIX NOKa3aHax (aBTOMaTUYeCcky onpegenseTcs
AaTynkom). Bece npouenypbl KanmbpoBKM CONPOBOXAAITCS NOACKa3kaMu Ha gucnrnee.

CtaHpgapThbl kKannbpoBku (bydepHble pacTBOpbI)

e KanmbpoBkM 0YeHb BaXHbl ANsi TOYHOrO namepeHusi pH.

e  PekomeHayeTcsl, YTOObI 3HaYEHNE 0AHOro U3 BydepHbIX pacTBopoB pH BbINo HUXeE,
Yem pH TexHomnornyeckoro noToka, a 3HayeHue apyroro 6ygepHoro pacteopa pH 6bino
BbllLe, YeM pH TeXHOMorM4eckoro noToka.

e [ns 4OCTVKEHMS] HaUMyYLIKX pesynbTaToB y6eamTech, YTo TeMnepaTypa pacteopa
coBnagaeT ¢ TemMnepaTypon gatymka. MNossonbTe BCEMY M3MEPUTENIbHOMY MOZYITHO,
JaTymKy U pacTBOPY AOCTUYb OTHOCUTENbHO NMOCTOSIHHOM TEMMNepaTypbl.

e cnonb3oBaHue GydepoB Npu BICOKMX TEMMepaTypax MOXET Bbi3BaTb UCTapeHue,
KOTOpOe NMpvBEdEeT K USMEHEHMIO KOHLLEHTpaLmn GydepHoro pacTeopa. MiameHeHne
KOHLIEHTPaLWK Bbi3blBaeT U3MeHeHWe pH, YTo NPUBOAMT K HETOYHOW KanmMbpoBKe.

e  BydepHble pacTBOPbI UMEKT OrpaHUYEHHbIN CPOK XpaHeHus. He ncnonebasyinte 6ydep
nocre UCTeYeHUsi CpoKa roAHOCTM.

e XpaHute BydepHble pacTBOPbI MPU KOHTPONMPYEMOW KOMHATHOM TeMnepaType.

e [loBTOpHOE Mcnonb3oBaHWe OydepHbix pacTBOPOB 3anpeLleHo. Takke cnegyet
3aWwmTUTL 6ydhepbl OT YpeamepHOro BO3AeNncTBmSA Bo3gyxa. Bosaerncteme Bo3gyxa
MOXeT BbI3BaTb U3MeHeHnsa pH 6ydepHoro pacTtsopa.

e [lpexae YemM NOMECTUTb AaTYMK B BydepHbIi pacTBOp, BCErga ononackusante ero
AEeNOHN3NPOBaHHON BOAOW U yaansnte n3bbITok BOAbl, MPOMOKHYB YACTON TKaHbIO.
[aTtyuk cnepyeT TONbKO NPOMOKHY T, @ He NpoTupaTh. MNpoTupaHne aatynka npusedéT
K CO3[aHunI0 CTaTUYECKOro 3apsifia, MEeHSIOLLIEero nokasaHus.

[Mpoueaypa aBToMaTUYECKON KannbpoBKu

Heo6xoaumble ycnosus

Y6eamtech, YTO aBTOKaNMGPOBKa BKITOYEHA U UCMOMb3YHOTCA COOTBETCTBYIOLLME
BydepHble pacTBopbI.
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Mpoueaypa

1.

10.
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YT006bI BOWTU B MeHI0 kannbposku, HaxmuTe CAL (KAJIMBPOBKA) Ha IRC.
MosiBnutca noameHto CALIBRATE (KAITMBPOBKA).

B nogmenio CALIBRATE (KANIMBPOBKA) Haxvute ENTER (BBO[).
MosiBuTCs noackaska CAL bF1 (KAJIMBPOBKA BY®EPA 1).

CnonocHUTe aaTymk U NoOMecTuTe ero B nepebin bydep. Ybeantech, 4To
CTEKNSAHHbIV 9NEeKTPOA U TEMNEPaTYPHbINA ANIEMEHT MOJTHOCTBLIO MOTPYXKEHBI.
OnyctuTe gaTtymk Kak MUHUMYM Ha 3 AtoriMa (77 MM) H/XKE YPOBHS XKUOKOCTMU.

He knagute gatymk Ha CTEKNSHHBIA 3MNeKTpod. YaanuTe 3axsavyeHHbIe Ny3blpbKy,
BpaLLasi Koprnyc aaTyumka.

Haxmute ENTER (BBO[).

BF1 muraet go tex nop, noka namepeHHbii pH He gocturHet
3anporpamMmMnpoBaHHbIX NpeaenoB ctabunbHocT. Ecnu nokasaHune

pH He cTaHOBUTCHA OTHOCUTENBHO CTabumbHbIM Yepe3 20 MUHYT, aHanM3aTop
aBTOMaTm4yecku BoixoauT n3 meHto CALIBRATE (KAJIMBPOBKA) 1 Bo3BpallaeTcs
Ha ocHOBHOM aucnnen. Ecnn 310 nponcxoauTt, obpaTtutech 3a MHpopMaLmen K
pasdesy 8 . Kak Tonbko nokasaHus ctabunmanpyloTces, AUCnnen N3MeHnTCs

1 0TOOpPa3nT MUraroLLMiA HOMep Y HOMUHarbHbI pH.

MeHsiiTe 3Ha4YeHMe C MOMOLLbIO CTPENIOK BBEPX Y BHU3, MOKa He NOSIBUTCSA
npaBunbHbIn pH 6ydepHoro pacteopa. Haxmute ENTER (BBO[1), 4Tobbl COXpaHUTb
nepByo TOYKY KanmbpoBKM.

MosiBuTCcs noackaska CAL BF2 (KAIIMEPOBKA BY®EPA 2).
V3BneknTe aatyumk n3 nepeoro 6ycdepHoro pacteopa.

CnonocHUTe JaTymk 1 MOMeCTUTe ero Bo BTOPOii BydepHslii pacTBop. OnsiTh e,
yGeauTech, YTO aNEKTPOA, MOMHOCTbLIO MOTPYXKEH, U yaanuTe ny3blpbkuy, Bpallas
Kopnyc aaTyuka.

Haxwvute ENTER (BBO[).
BF2 G6ynet npogomkaTe MuraTte 4O cTabunmusauum nokasaHus.
MosTopuTe warn 4 n 5.

Tenepb kannbpoBKa 3aBepLUEHa, HO aHann3aTop OyaeT ocTaBaTbCA B NOAMEHHD
CALIBRATE (KAJIMBPOBKA) B TeueHve ABYX MUHYT nocne Haxatua ENTER
(BBOL).

M3BnekuTte gatymk n3 6ydepa 1 3aHOBO YCTAHOBUTE €ro B TEXHONOMMYECKNI NOTOK.
Ecnu ncnonb3oanack dpyHkumnsa HOLD (YOEPXXAHWE), o6s3aTenbHO
OTKINoYMTE €ee.

Kannbposka gatyvka He yaacTcs B Criydae HenpuemMnemMoro HaknoHa anekrpoga
(paccumTaHHbIN aHann3aTopoM BO BpeMs kannbposku). MNepegatyvk otobpasut
coobuienmne 06 ownbke SLOPE ERR HI (OLUMBKA — BLICOKI HAKIOH) nnn
SLOPE ERR LO (OW/BKA — H3KUIA HAKITOH). CMoTpuTe AONOMHUTENBHYIO
MHpopmauuto B pasdesie 8.

NMPUMEYAHUE

HaknoH anekTpoaa MoxHo oTo6pa3utb, Haxae CAL (KAIMBPOBKA) Ha IRC. MosiButcs
noameHio CALIBRATE (KANTMBPOBKA). Haxmute NEXT (OANEE). MosaBuTcs noagmeHo
STD (CTAHOAPT). Haxxmute ENTER (BBO[). NosiBuTCA noackaska STD (CTAHAOAPT).
CHoBa HaxxmuTe ENTER, n Ha gucnree oto6pa3uTca HakmnoH. [Jna ucnpaBHoOro gatyvka
HaKIoH 06bI4YHO cocTaBnseT ot 50 oo 60 mB.
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7.1.4 PyyHas kanmbpoBka

Heob6xoaumeble ycnoBus

Y6eautech, YTO aBTOKanMOpoBKa BbIKMOYEHA U UCTMONb3YHTCA COOTBETCTBYHOLLME
OydepHble pacTBOpbI.

Mpoueaypa

1.

BonguTte B meHto CALIBRATE (KAITIMBPOBKA), HaxxaB CAL (KAJTMBEPOBKA)
Ha IRC.

Mosisutcs nogmeHio CALIBRATE (KAJIMBPOBKA).
B nogmenio CALIBRATE (KANIMBPOBKA) Haxmvmute ENTER (BBO[).
MosiBuTcst noackaska CAL BF1 (KATIMBEPOBKA BY®EPA 1).

CnonocHuTe AaTynk 4eNOHM3UPOBAHHOM BOAON 1 MOMECTUTE ero B nepsbin bydep
BMeCTe C kannbpoBaHHbIM TepMomMeTpom. OnycTuTe AatymK Kak MUHUMYM Ha 3
OloViMa HIDKE YPOBHS XXMAKOCTU. He knaamTe AaTyuuk Ha CTEKNSIHHBIN SMeKTpos.
Ypanute 3axBadeHHble Ny3blpbKY, BpaLlasi Koprnyc AaTyuka.

Kak Tonbko nokasaHus pH 1 TemnepaTtypa CTaHyT OTHOCUTENbHO CTabUMbHbIMK,
Haxmute ENTER (BBO[). Vcnonb3yiTe knaBuwn peaakTMpoBaHus, YTobbl BeibpaTh
cooTBeTCTBYOWMIA pH BychepHoro pactBopa Ha muratoLiem gvcnnee. Haxvure
ENTER (BBOL), 4tobbl coxpaHuTb 3HaveHue B kadecTe Oydepa BF 1.

AHanusaTop oxugaeTt BBOAA NokasaHumn B TedeHne 20 MUHYT nocne 3anpoca
CAL BF1 (KAIIMBPOBKA BY®EPA 2). Ecnu Bbl He HaxxmeTe kHonky ENTER
(BBOL), aHanu3aTop BbingeT ns meHiwo CALIBRATE (KAITMBPOBKA) n BepHeTcs
B pexum obpaboTku.

Mpu nosienennn noackaskn CAL BF2 (KAJIMBPOBKA BY®EPA 2), n3snekute gatymk
13 nepsoro 6ydepa. MosTopuTe warn 3 un 4.

Tenepb kanMbpoBka 3aBepLueHa, HO aHanusaTop 6yAeT ocTaBaTbCs B NOAMEHIO
CALIBRATE (KATIMBPOBKA) B TeueHve ABYX MUHYT NOCMe HaxaTus
ENTER (BBO[).

V3BneknTe gatyunk n3 bydgepa n 3aHOBO YCTAHOBUTE €ro B TEXHONOMMYECKNIA MOTOK.
Ecnn dyHkuns HOLD (YOEPXXKAHWE) BkntoyeHa, 0693aTenbHO OTKMYMTE ee.

KanubpoBka gaTuvka He yaacTtcs B Criydae HenpueMneMoro HaknoHa aekTpoaa
(paccunTaHHbIV aHanM3aTopom BO BpeMs kanmbposku). MNepedaTynk otobpasnt
coobieHune 06 owmbke SLOPE ERR HI (OLUMBKA — BbICOK/IA HAKIIOH) nnu
SLOPE ERR LO (OWWBKA — HU3KUIA HAKITOH). OBpaTtuTech 3a NOMOLLbH0

K pa3deny 8 .

NMPUMEYAHUE

YT106bI OTOOPa3uTbL HakMoH anekTpoaa, Haxmute CAL (KATMBPOBKA) Ha IRC.
MosiButcsa nogmeHro CALIBRATE (KAIIUBPOBKA). Haxxmute NEXT (OANEE). NosBuTCcA
noameHio STD (CTAHOAPT). Haxmute ENTER (BBO[1). MosiBuTcs noackaska STD
(CTAHOAPT). CHoBa HaxxmuTte ENTER, v Ha gucnnee oTobpasnTtcsa HakmnoH. [Ans
McnpaBHOro gaTymMka HaknoH o6bIYHO cocTaBnsieT oT 50 Ao 60 mB.
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7.1.5 CrtaHpapTtusaumsa pH

O6wume cBeaeHUA O cTaHAapTU3aLUmn

CraHpapTv3aumst ucnonb3yeTcs A CONOCTaBMNeHUs 3Ha4eHU aHanm3aTopa
CO 3Ha4YeHWsIMK Apyroro aHanusartopa. PasHuua mexay OByMS 3Ha4YeHUsIMU
pH npeobpasyeTcs B 3KBMBANEHTHOE HanpsiKeHNe, Ha3biBaeMoe OMOPHbIM CMELLEHNEM.

MpumeyaHue

Ecnun gatunk, kotopblit 6bin oTkanuMbpoBaH ¢ nomoLLsto OydepoB, cTaHAapTM3MPOBaH, TO nocne
nometleHns ero obpatHo B 6ydep oTobpaxaeMbiit n3amepeHHbIi pH Byaet otnuyatees ot pH Bydepa
— 370 06YCNOBMNEHO CMELLieHEM CTaHAapTM3aunm.

Mpoueaypa cTaHaapTUsauum

1.

44

Borigute B meHio CALIBRATE (KANTMBPOBKA), Haxas CAL (KAJIMBPOBKA)
Ha IRC.

Mosiutca nogmertio CALIBRATE (KATIMBEPOBKA).

B noamento CALIBRATE (KATIMBPOBKA) Haxxmute NEXT (OANEE).
MosButca nogmerto STD (CTAHOAPT).

Haxmunte ENTER (BBO[), 4uto6bl BONTY B noackasky STD (CTAHOAPT).

PH n Temnepatypa TexHONOrM4ecKoro npowecca JOSKHbI ObITb
OTHOCUTENBHO CTabMbHBIMM.

BosbmuTe Npoby M3 TEXHONOMMYECKOro NOTOKA Kak MOXHO Brimke K gatymky pH.
370 nokasaHue aHanuaaTopa HasblBaeTcst pH_trans.
MamepbTe pH obpasua (pH_std) c nomowybo BToporo pH-meTpa.

OTmeTbTe Tekyllee nokasaHue npouecca (pH_curr).
Paccuntante ckoppekTMpoBaHHOE 3Ha4YeHMe Mo YPaBHEHWIO:
ph_corr = ph_curr + (pH_std — pH_trans)

e  pH_corr = ckoppekTupoBaHHoe 3HaveHue pH

e  pH_curr = Tekywee 3HavyeHne pH

e pH_std = 3HaueHne pH ctaHgapTHOro npmbopa
e  pH_trans = namepeHHoe 3Ha4eHue pH obpasua

Vcnonb3yiTe knaBuLLK pefakTUpoBaHus, 4Tobbl BBECTU 3HadYeHne pH_corr,
paccynTaHHOE No NPYBEAEHHOMY BbILLE YPABHEHMIO.

Haxmunte ENTER (BBO[1), 4TOGbI COXPaHUTb 3HaYEHME.

Ecnu ckoppekTupoBaHHoe 3HadYeHue byaeT npueMnemMsiM, Ha Aucnnee otobpasutcs
HaKIOH (TEKYLLMI HaKIOH anekTpoaa).

Ecnu HaknoH npuemnem, Haxmute EXIT (BbIXOL). Ecrniv HaknoH Henpuemnem,
M3MEHNTE ero ¢ MOMOLLIbIO KNaBULL pedakTUpOoBaHus. 3aTeM HaXMUTe
ENTER (BBO[).

YUT06bI BEINTY 13 MeHto CALIBRATE (KAIIMBPOBKA), naxwvute EXIT (BBOL).
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7.2 KannbpoBka gatumnkoB OBI1

7.2.1 Oobwwme ceepeHus o6 OBIT

OBIT aiBnsieTca dyHKUMen TemnepaTypbl. TOYHOCTb KOHTYpa AaTyvka/aHanm3aTtopa
cocTasnisieT okono * 1 °C. HoBbin gatumk He TpebyeT kannbposku. Kannbposka KoHTypa
HeobxoaMma TONbKO ecru:

1.

+ 1 °C He gonyckaeTcs.

2. Mpepnonaraemas ownbka B MU3MepPeHUM TeMmnepaTtypbl
7.2.2 KannbpoBka TemnepaTypbl ¢ nomMoLLbo gatymka OBI

1. MomectuTte gaTunk OBIT 1 KOHTPOMbHBIV TEPMOMETP B M3ONMPOBAHHbIN KOHTENHEP
C BOJON, TemnepaTtypa KOTOpOl paBHa TeMnepaType okpyxatoLien cpegpl. Onycrture
OaT4YuK Kak MUHUMYM Ha 3 aroiMa (77 MM) HKe YPOBHS BoAbl. [MOCTOSIHHO
nomMeLUMBanTe u NogoxamTe He MeHee 20 MUHYT, Noka BoAa, AaT4uK U TEPMOMETP
He [IOCTUrHYT NOCTOSIHHOW TeMnepaTypbl.

2. Y106kl BOWTH B MeHI0 kannmbposku, Haxmute CAL (KAJIMBPOBKA) Ha IRC.
MosiButca nogmerio STD (CTAHOAPT).

3. B nogmento STD (CTAHOAPT) Haxmute NEXT (OANEE).

MosiBuTCcst nogmeHio TEMP ADJ (PEIYJIMPOBKA TEMIN.).

4. Haxmvmnte ENTER (BBO[), 4uTo6bl nosiBMnach noackaska
Nno pefaKkTMpOBaHUIO TeMNepaTypsbl.

5. CpaBHuTe oTobparkaemMyto JaTYMKOM TemnepaTtypy ¢ TemMnepaTypon, U3MepPEHHON
3TanoHHbIM TepMOMETPOM. Ecnn mexay aTuMu ABYMS 3HAYEHUSIMY CYLLLECTBYET
pacxoxaeHve, NCMonb3ynTe KNaBuLLM pefaKTUPOBaHUst, YTOObI UBMEHUTL
N3MepeHHOe 3Ha4YeHne Ha 3Ha4YeHne TepMmomeTpa.

TNMPUMEYAHUNE
Moka3aHus He MOryT ObITb M3MeHeHbI 6onee Yem Ha 15 °C.

6. Haxmvmute ENTER (BBO[).
3HayeHne coxpaHsieTcs, 1 gucnnen sosspallaetcsa B nogmeHto TEMP ADJ
(PEMYJIIMPOBKA TEMIT.).

7. Haxmute EXIT (BbIXO[), utobbl BeInTM 13 MeHio CALIBRATE (KATTMBPOBKA).

8. lMpoBepbTe NMHENHOCTL NyTeM n3MepeHus TemnepaTypbl Bogel: Ha 10-15 °C

Tennee Unu xonoaHee, Yem BoAa, UCMoNb3yemast Ans Kanmbposku.
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7.2.3 CrtaHpapTtusaumsa

NMoarotoBka ctaHgapTHLIX pacTBopoB OBI

B crangapte ASTM d 1498-93 npuBeaeHbl Nnpoueaypbl NONyYeHUs CTaHaapTHbIX
pacteBopoB OBI xenesa (Il) — xene3sa (Ill) n xuHrngpoHa. PekomeHayeTcs
cTaHgapTHbIM pacTeop xene3sa (I1) — xenesa (Ill). Ero 4OBONbHO Nerko NnpurotoBuTb U
OH MOXET XPaHWUTBCSA MPUMEPHO OOWH rod, B OTNINYNM OT CTaHAAPTHBIX PacTBOPOB
XVWHIMAPOHA, KOTOPbIE COAEPXAT TOKCUYHBIV XUHMMAPOH Y UMEIOT CPOK XPaHEHWUs BCEro
BOCEMb 4acoB. Bbl MoxeTe 3aka3aTtb cTaHAapTHbI pactBop xenesa (II) — xenesa (Ill) y
komnaHun Emerson, ero Homep — PN R508-160Z. OBl ctaHgapTHOro pacTteopa,
MN3MEepeHHbIN MO 3MeKTpoady cpaBHeHus xnopuaa cepebpa-cepebpa, coctaBnseTt

476 £ 20 mB npu 25 °C (77 °F).

CraHpgapTtusauumsa ¢ nomolbio gatymka OBIl
1. Y106kl BOWTH B MeHI0 kanubposku, Haxmute CAL (KAJIMBPOBKA) Ha IRC.
MosButcs nogmerto STD (CTAHOAPT).

2. CnonocH1Te aaTynk 4ENOHU3NPOBAHHONM BOAOW M NMOMECTUTE €ro B CTaHAAPTHbIN
pactBop OBI1 BmecTe ¢ kanubpoBaHHbIM TEPMOMETPOM. YbeamTech, YTo AaTymK
HaxoauTCsl Kak MUHUMYM Ha 3 (77 MM) AOMa HUXKE YPOBHS BOAbI.

3. Kak Tonbko nokasaHus temnepatypbl 1 OBl cTabunusupytoTcs, HaxmmuTe
ENTER (BBOL).
4. Vcnonb3yiiTe KnaBuLKM peaakTpoBaHus, YToObl YCTAHOBUTD XernaemMoe 3HayeHne
OBIT Ha muratowem aucnnee. Haxvute ENTER (BBO[) Ans coxpaHeHus.
5. Haxmute EXIT (BbIXO[), 4To6bl BEPHYTLCH K OCHOBHOMY AMCNIIELD.
7.24 CornacoBaHue gaTtymka ¢ TeMmnepaTypHbIM 3f1IEMEHTOM

patymka OBI1

1. Haxmute PROG (MPOrPAMMUPOBAHWME) Ha IRC.

2. Haxumante NEXT (OAJIEE), noka Ha gucnnee He nosButca nogmeHto TEMP
(TEMIMEPATYPA). Haxmute ENTER (BBOL).

3. Haxmute EXIT (BbIXO[), 4To6bl BEPHYTLCA K OCHOBHOMY AMCIIIELD.

7.3 KannmbpoBKa KOHTaKTHbIX U TOpoMAaarbHbIX
KOHOYKTOMETPUYECKMX AaTYMKOB

7.3.1 Obuwme cBegeHUst 0 KanMbpoBKE KOHTAKTHbLIX
KOHOYKTOMETPUYECKMX OATYMKOB

KoHTaKTHble KOHAYKTOMETPUYECKME AaT4MKM He TPeOYIOT YacTbIx kannbpoBok. Jatunkn
roTOBbI K yCTAHOBKE Cpa3y Nocne pacnakoBKu.

7.3.2 KannbpoBka ¢ MOMOLLK KOHTaKTHbIX
N KOHOYKTOMETPUYECKNX JaTYMKOB

1. Haxmvunte CAL (KAIMBPOBKA) Ha IRC. Haxxmute ENTER (BBO[).
MosiButcs nogmeHio CALIBRATE (KAJIMBPOBKA).
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2. [MomecTuTe AaTymnk B CTaHAAPTHBIN PacTBOP C U3BECTHOW NPOBOAUMOCTbLIO U JanTe
nokasaHusiM U3MepPEHMSI OTHOCUTENBHO CTabMNU3MPOBaTLCS.
3. Haxmute ENTER (BBOL), 4To6bI NONYYnTb AOCTYM K CErMEHTY
CAL (KAJIMBPOBKA) ¢ muratoLiei noackaskoi.
4. Wcnonbk3yiTte knaBuwwimn pegaktnpoBanns Ha IRC ans BBoga 3HaveHus
NPOBOAMMOCTU CTaHAApPTHOro pacTeopa.
Haxmvnte ENTER (BBO[).
5. Haxmute EXIT (BbIXO[), 4To6bl BEPHYTLCSH K OCHOBHOMY AWCIIELD.
7.3.3 O6HyneHne gatymka
1. Haxmvunte CAL (KAIIMBPOBKA), a 3atem NEXT (OAJEE), 4To6bl BONTH B MEHIO
SENSOR 0 (OATYKK 0).
2. Haxmute ENTER (BBOL), uto6bl BonTM B nogmeHto SENSOR 0 (JATHUIK 0).
3. YT00bI 06HYNNTL AAaTYUK YOEPXKMBANTE Er0 B BO3AYXE Y CHOBA HAXMUTE
ENTER (BBO[).
4. Haxmute EXIT (BbIXO[), uTobbl BepHYTbCs B noameHto SENSOR 0 (OATHYUIK 0).
7.3.4 PerynupoBka TemnepaTtypsbl
1. Haxmute CAL (KAJIMBPOBKA), a 3atem NEXT (OAJIEE), noka He yBuauTe
TEMP (TEMNEPATYPA).
2. Haxmute ENTER (BBOL).
Mossutca nogmerto TEMP (TEMIMEPATYPA).
3. MomectuTe aatyunk B Ntobor pacTBOp M3BECTHOM TemnepaTypsbl. [1o3BonbTe
Temnepartype gaTymka OTHOCUTENbHO CTabunmanpoBaTbCs.
4. Mpu HeobxoaMMOCTM UCMONb3YyNTe KNaBuLK pefaktupoBaHus Ha IRC ans
N3MEHEHUsT 3HaYeHNI.
5. Haxmute ENTER (BBOL), uTo6bl cTaHAapTU3MpoBaTh NoKa3aHust TemnepaTyphl
1 BepHyTbCA K akpaHy TEMP ADJ (PETMYNMPOBKA TEMIT.).
6. Haxmute EXIT (BbIXO[), 4To6bI BEPHYTLCH K OCHOBHOMY AUCNIIELD.
7.3.5 KannbpoBka 6e3 oTknoyeHns

OT TEXHOJ1I0N'MYEeCKoro npouecca

1.

Haxmute CAL (KATIMBPOBKA), a 3atem NEXT (OAJIEE) Tpu pasa, 4To6bl NonyynTb
poctyn kK MTR CAL (KANNIMBPOBKA MTR).

Wcnoneayinte IRC ona npocMoTpa aKpaHHbIX MOACKa30K.

Haxmute EXIT (BbIXO[), 4To6bI BEPHYTLCH K OCHOBHOMY AUCNIIELD.

7.3.6 HaknoH TemnepaTtypsbl

1.

B meHio CAL (KATIMBEPOBKA) Haxumarnte NEXT (OANEE) no tex nop, noka
He nossutcad TEMP SLOPE (HAKINOH TEMMEPATYPHbI).

WcnonbayiTte knasuwum co ctpenkamu Ha IRC, 4Tobbl BBECTU HaKNOH. Haxxmute
ENTER (BBOL), 4uTobbl 3apernctpnpoBaTh HAKIOH B NamMsATV aHanM3aTopa.
Haxmunte EXIT (BbIXOL), 4ToObl BEPHYTHCSI K OCHOBHOMY 3KpaHy.

Ecnn HaknoH TeMnepaTtypbl TEXHOJIOMMYECKOro npouecca Hem3BeCTeH, 06paTI/ITer
K npnBeeHHOMY HUXe pyKOBOACTBY:

a. Kucnotbl: o1 1,0 % oo 1,6 % Ha °C
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7.3.7

7.4

7.4.1

7.4.2
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b. OcHoBaHus: o1 1,8 % 00 2,2 % Ha °C
C. Conun: ot 2,2 % pno 3,0 % Ha °C
d. Bopa: 2,0 % Ha °C

4. Haxmute ENTER (BBO[), 4uto6bl nonyynts goctyn kK nogmerto T SLOPE (HAKINOH
TEMMEPATYPbI) ¢ muratowen nogckaskon. cnonb3yite knaesuwm Ha IRC ans
CO3[aHus Xenaemoro 3HavyeHust HakrnoHa. Haxxmute ENTER (BBO[).

5. Haxmunte EXIT (BbIXO[L), 4ToObl BEPHYTHCSt K OCHOBHOMY 3KpaHy.

KannbpoBka BbIXOQHOIO TOKa YCTPOMCTBA

1. Mopknto4MTe TOYHBIN MUMIMAMNEPMETP, Kak NoKa3aHo Ha pucyHke 7-1.

Puc. 7-1. NMoakniovyeHne munnmamMmnepmeTpa

15

— UcTouHunk
+ nUuTaHuA

16

2. Haxmvunte CAL (KAIIMBPOBKA) Ha IRC.

Haxumante NEXT (OAJNEE), noka He nosiButca nogMeHto OUTPUT CAL
(KAINTMBEPOBKA BbIXO[A). Haxkmute ENTER (BBOL).

4. Mcnonb3yiiTe KnaBuLn Co CTpernkamu, YTobbl U3MeHUTb OTobpaxeHwe
B COOTBETCTBUM C NOKaszaHuaMy Munnuamnepmetpa. Haxvute ENTER (BBO[).

5. Haxmute RESET (CBEPOC), 4To6bl BEPHYTLCH K OCHOBHOMY AUCNIELD.

KanubpoBka 4aT4MKOB pacTBOPEHHOrO
Kucnopoga, 030Ha, cBO604HOro xnopa,
oOuero xnopa 1 030Ha

KannbpoBka amnepomMeTpruyecknx 4aTymkoB

AmMnepomeTpuyeckne gaTiumkn MOXHO KaJ'IVI6pOBaTb HeCcKombKMMK crnocobamu: 06HyneHme,
KaJ'II/IGpOBKa no BO34YyXy, KaJ'IVI6pOBKa no ABYM HaKnoHam n KaJ'IVIGDOBKa 6e3 oTKoYeHUs
OT TeXHOJI0rn4ecKkoro npouecca.

Mpoueaypa o6HyNeHnsa gaTymka

BbinonHute cnegywouime warm, YTOObI 06HyJ'IMTb AaTyuK pacTBOpPEHHOro Kmcnopoaa,
cBobogHoro Xnopa, obuwero Xnopa unn o3oHa.
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7.4.3

MomectnTe gaTuuk B pactBop 5 % cyneduta HaTpus (Na2SOs) B Boge. Ybeautecs,
4YTO Ny3bIpbKX BO34yXa He nonanu Ha memopaHy.

Mepengute Ha ocHoBHoW aucnnen; Haxvmute DIAG (QUATHOCTUKA), a 3atem
NEXT (OAJIEE).

MosiBuTca noackaska SENSOR CUR (KPMBAA OATYUKA).

Haxmvmnte ENTER (BBO[), 4ToObl NPOCMOTPETL TOK AaTumnka. Yoeamntech, 4To
[aTyvK JOCTUraeT HyNeBoro Toka.

OTO MOXeT 3aHATb HECKOMbKO YacoB. He 3anyckaite npoueaypy o6HyneHus, noka
AaTyuK He BydeT HaxoAUTLCS B HYNEBOM pacTBOpE B TEYEHWeE, N0 KparHen Mepe,
[BYX 4acoB.

Haxmute CAL (KAJIMBPOBKA) Ha IRC.
MosButca noackaska SENSOR 0 (OATYUKK 0).
Haxmute ENTER (BBOL).

Ha akpaHe oTobpaxaeTcs 3HavyeHne, COOTBETCTBYIOLLEE HYNIEBOMY 3HAYEHMIO.
Ha akpaHe oTobpaxaeTtca 0,02. YToObl KOpPEKTUPOBKA HYNsA Oblna NpuHATa,
nokasaHue AomkHO ObiTb HMxe 0,02 YyacTel Ha MUNTIUOH.

Y106kl N3MEHWUTb Npeaen HyNns, UCNOMb3yNTe KNaBuLLN PeAakTUPOBAHUS U HAXMUTE
knasuwy ENTER (BBOL).

MosiBuBLUEecs coobleHne TIME DELAY (BAOEP>XXKA BPEMEHW) octaHeTcs
[0 Tex nop, noka HyneBow TOK He OMYCTUTCHA HUXKe nNpedena KoHueHTpauun. Ecnn
TOK yXXe Hmke npegena, coobuwenne TIME DELAY (BAAEPXKA BPEMEHW)

He NosIBUTCS.

YUTtobbl 0601TK 3aaepxkky, HaxxmuTe ENTER (BBOL).
Korga npouenypa 3aBeplueHa, nossnsetcs coobweHne 0 DONE (0 BbINOJIHEHO).
Haxmute EXIT (BbIXO[).

Haxmunte RESET (CBEPOC), 4To6bl BEPHYTLCH K OCHOBHOMY AMCNIELD.

[Mpoueaypa kanmbpoBKM MO BO3QYXY
(pacTBOPEHHLIN KNCnopoa)

1.

MN3Bnekute gatumk u3 paboyen Xuakoctm. OunctTute meMopaHy ¢ NOMOLLbH MSITKOW
TKaHW 1 BYTbINKK ¢ BoAoN. MPOMOKHUTE ee.

Bo Bpems kanubposku no Bo3gyxy membpaHa formkHa 6biTb MOMHOCTLIO CYXOWN.

HanenTte HeMHOro Boapbl B CTakaH 1 NOABECbTE AAaTYNK C MeMBpaHoOW NpUMeEpPHO
Ha 1/2 pgronma (NpyMepHo 1 cM) Bbille NOBEPXHOCTU BOAbI.

He gonyckarvite nonagaHnsi NPsiMbIX CONTHEYHbIX JTy4elr Ha AaTuuK.

Cnegute 3a nokasaHUsIMK pacTBOPEHHOrO KUcnopona n remnepatypbl. Kak Tonbko
nokasaHud CTaHyT OTHOCUTEJIbHO CTabUIbHLIMUW, HAYHUTE KaJ'IVI6pOBKy.

Crabunmsaumsa nokasaHui gaTynka B Bo3gyxe MoxeT 3aHaTb 10—15 MUHyT.
Haxmvute CAL (KAIIMBPOBKA) Ha IRC.
Haxwvute NEXT (OANEE).
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MossuTtca noameHto SENSOR CAL (KATIMBPOBKA OATUNKA).
6. Haxwvute ENTER (BBO[).
MosiBuTca noackaska AIR CAL (KAJIMBPOBKA MO BO3OYXY).
7. Haxmvute ENTER (BBO[).
8. BbibepuTe egnHuubl usmepenuns. 3atem Haxmute NEXT (OAJIEE).

9. C nomoLLbio KNaBuLL peakTMpoBaHusi BBeauTe 6apomeTpuyeckoe AaBreHue.
Mo 3aBepLieHnn Haxmute ENTER (BBO[).

MosiBuBlieecst coobeHne TIME DELAY (SAOEPXKA BPEMEHMW) octaHeTcs
[0 TEX Nop, NoKa Noka3aHWsl AaTyrka He CTaHyT OTHOCUTENbHO CTabUIbHBIMU.

10.  Yrto6bl 06oMTH 3apepkky, HaxmmuTe ENTER (BBOL).

Korga kanubposka OyaeT 3aBeplueHa, nosiButcs coobuieHne CAL DONE
(KAJTMBPOBKA BbIMOJNHEHA).

11.  Haxmute EXIT (BbIXOL).

12.  [nsa Bo3BpaTta Ha OCHOBHOW aucnnen Haxmnute RESET (CBPOC).

KannbpoBka 6e3 OTKNoYeHUs1 OT TEXHOSTOMMYECKOro
npovecca (pacTBOPEHHbIN KNCNOPOA,)

[atunk moxeT 6bITb OTKanMbpoBaH No cTaHAapTHOMY Npubopy.
1. Haxmute CAL (KATIMBPOBKA) Ha IRC.
2. Haxmvmute NEXT (OQANEE).
MosiButcs noameHto SENSOR CAL (KAITMBPOBKA OATUKMKA).
Haxmute ENTER (BBOL).
4. Haxmute NEXT (OANEE).
MosiBuTCs noackaska AIR CAL (KANTMBPOBKA MO BO34YXY).
5. Haxmute NEXT (OAJEE).
MosiBuTCs noackaska INPROCESS (BE3 OTKITKOYEHWA OT TN).
6. Haxmute ENTER (BBO[).

MosiBuBLIeecs coobweHne TIME DELAY (SAOEPXXKA BPEMEHMW) octaHeTcs
[0 Tex Mnop, NoKa NokasaHusi aTtynka He CTaHyT OTHOCUTENbHO CTaBUIbHBLIMM.
YT006bI 060WTN 3aaepxKy, HaxkmuTe ENTER (BBOL). MosiBuTCst coobLeHne
GRAP SPL (OTOBPATbL MNPOBY).

7. Haxwure ENTER (BBOL).

8. Vcnonb3ynTe KnaBuLLK CO CTpenKaMu, YTOObl MIBMEHUTL 3HAYEHME Ha MUraoLLEM
AMcnnee Ha 3HadeHne, ykasaHHOe CTaHd4apTHbIM Npubopom. Haxmute
ENTER (BBOL).

9. Haxmute RESET (CBEPOC), 4To6bl BEPHYTLCHA K OCHOBHOMY AAUCTIIELD.

Rosemount 5081



M3amepeHus

7.4.5 [Mpoueaypa nonHon KannbpoBkM (CBOBOAHLIN XI10p,
0oOLLNIA XSTOpP, O30H)

1.

MomecTnTe gaTumk B pabouyto XUAKOCTb. Ybeautech, Yto AaTtyunk pH oTkannbposaH
UnK, B criyyae py4YHo KOPPEKTMPOBKM pH, BBeaeHo 3HaveHue pH.

PerynupyiiTe KOHLEHTPaLMIo XJlopa, Noka oHa He NpUbnMU3nNTCa Kk BEPXHEMY npeaeny
AvanasoHa perynvMpoBaHus.

Mpexae Yem HaunHaTb kanMbpoBKy NOAOXKAMTE, NMOKa NMOKa3aHUsl HE CTaHyT
OTHOCUTENBHO CTABUIBHBIMU.

Haxmute CAL (KATIMBPOBKA) Ha IRC.

Haxmvmnte NEXT (OQANEE).

MosiButca noameHto SENSOR CAL (KAITMBPOBKA OATUNKA).
Haxmvnte ENTER (BBO[).

MosiBuBleecst coobeHne TIME DELAY (SAOEPXKA BPEMEHMW) octaHeTcs
[0 TeX nop, Noka NnokasaHusl AaTynka He CTaHyT OTHOCUTENbHO CTabUIbHBIMU.
YT06bI 0601MTH 3apepxky, HaxmuTe ENTER (BBO[). MNosiBUTCA Nnoackaska
GRAB SPL (OTOBPATbL MNPOBY).

Bo3bmuTe Npoby TEXHONOrMYECKON XUOKOCTU U ONpeaennTe KOHLUEHTpaLUMIo Xropa.
Haxwvnte ENTER (BBO[).

Haxmnte RESET (CBPOC), 4Tobbl BEPHYTLCSA K OCHOBHOMY AMUCIIIEH0.

7.4.6 Kannbposka no ABymM HaknoHam (cBO6OAHbIN XNop,
obLwmn xnop)

1.
2.

OGHynuTe aaTyuK.

MomecTuTe aaTtynk B pabouyto XnakocTb. Ybeantech, 4To gatyumk pH otkannbpoBaH
Unu, B cry4ae py4yHolr KOppekTMpoBkM pH, BBeAeHO 3HaveHne pH.

Haxmute CAL (KAJIMBPOBKA) Ha IRC. Haxmvmute NEXT (OAJIEE).
MosiBuTtca noackaska SENSOR CAL (KANMMBEPOBKA OATUUKA).

Haxmvute ENTER (BBO[). NosiButcst nogckaska CAL PT1
(KANMBPOBKA BY®EPA 1).

PerynupyinTte KoHLEHTpaLmMio Xriopa, Noka oHa He NpUbNmn3nTcsa K MMHENHOMY
AvanasoHy gatynka. Haxmvmute NEXT (OAJIEE).

MosiBnBLWEecs coobuweHne TIME DELAY (BAAEPXXKA BPEMEHMW) octaHeTcs
[0 Tex nop, noka nokasaHusi atyvka He CTaHyT OTHOCUTENBHO CTabunbHbIMU.
YT00bI 060WTN 3aaepxKy, HaxmuTe ENTER (BBOL). MNosiBuTCS nofckaska
GRAB SPL (OTOBPATb MNPOBY).

BosbMuTe NpoBy TEXHONMOrMYECKOM XUAKOCTM U ONpeaennuTe KOHLEHTpaLMIo xropa.
Haxwvute ENTER (BBO[).
MosiBuTcs nogckaska PT1.

Vicnonb3yiTe KnaBuLWK CO CTPENKaMu, YTOObl MIBMEHUTb KOHLEHTPaLUIo XJiopa
Ha MUraroLLLEeM AMCMNee Ha KOHLEHTpaUKMIo, OonpeaerneHHyto B npobe. Haxmute
ENTER (BBO[) onsa coxpaHeHus.

MosiButcs noackaska CAL PT2 (KATIMBEPOBKA PT2).
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10.
11.

12.

13.

Perynvpyiite KOHLEHTpauuio Xriopa, noka oHa He JOCTUrHET BepXHero npegena
AnanasoHa. Haxvute ENTER (BBO[).

MosiBuBLueecst coobeHne TIME DELAY (SAOEPXKA BPEMEHMW) octaHeTcs
[0 Tex nop, noka nokasaHuns gatyvka He CTaHyT OTHOCUTENbHO CTabunbHbIMU.
YT06bI 060WTN 3aaepxKy, HaxmnTte ENTER (BBOL). NosBuTcsa noackaska
GRAB SPL (OTOBPATb MNPOBY).

Bo3bMuTE NPoBY TEXHOMOrMYECKON XUOKOCTU U ONpeaennTe KOHLUEHTpaLUMIO Xropa.
Haxmute ENTER (BBOL).
MNosiButCa noackaska PT2.

Wcnonb3yiiTe KnaBuLLM CO CTPErKamu, YToObl M3MEHUTb KOHLIEHTPaLMIO XJopa
Ha MuraroLLem Aucrnree Ha KOHLEHTpaLmio, onpeaerneHHyto B npobe. Haxmute
ENTER (BBO[1) onsa coxpaHeHus.

Haxmute RESET (CBEPOC), 4To6bl BEPHYTLCA K OCHOBHOMY AMCNIIELD.
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8 [duarHocTuka, Nnonck n yctpaHeHue
HENCnpaBHOCTEN

8.1 AwvarHocTuka, NOMCK U ycTpaHeHue
HeucnpaBHocten pH/OBII

8.1.1 MpenynpexgeHna n cooblieHns ob owmndkax 5081-P

AnanmsaTop pH/OBIM 5081-P noCTOAHHO KOHTPONMPYET KOHTYP U3MepPEeHUs (gaTumk

W aHanM3aTop) Ha NpeaMeT YCMOBUWIN, KOTOPbIE BbI3bIBAKOT OLUMOOYHbIE N3MEPEHNS.

Mpu BO3HUKHOBEHMU NPOOnemMbl aHanm3aTop oTobpaxaeTt nMbo npegynpexaexHve, nbo
coobueHne 06 ownbke. MpegynpexaeHne ykasbiBaeT HAa BO3MOXHOE OTKITHOYEHMEe
cucTtembl. Ecnv ycnoBsue, Bbi3biBatoLLiee Npobnemy, He YCTpaHEHO, CyLLIECTBYET BbiCOKas
BEPOSATHOCTb TOr0, YTO CUCTEMA BCKOpe BbinaeT 13 ctpod. Ownbka npeaynpexaaeTt Bac
O HanNU4MKn ycrioBusi OTKMOYEHUS cucTembl. B cnyyae nossneHusa coobueHnst o6 owmnbke,
BCE M3MEPEHNS OOJMKHbI PACCMaTPUBATBLCS Kak OLLUMOOYHbIE.

Mpu HaNU4YKMKU YCNoBusi NpeaynpeXaeHns:
1. OCHOBHOW AMCMen 0CTaeTcs CTaTUYHBIM; OH HE MUraerT.

2. MpenynpexpaatoLee coobLeHre NoABNAETCA NoNepeMEHHO C oTobpaxeHnem
Temnepatypbl. CM. pucyHok 8-1. B pasderne 8.1.4 npuBeneHbl 0ObSICHEHUS
pasnUuHbIX NpeaynpexaeHnii 1 npeanaraemMble cnocobbl peLleHnst npobnemsi.

Puc. 8-1. BeiBog npeaynpexaeHus

B_RSELRr

Mpyn HaNM4YKMM OLUMGKM:

1. OcHoBHOM gncnnen muraer.

2. Ha ocHoBHOM agucnnee nossnstoTtca cnosa FAULT (OLWWMBKA) n HOLD
(YOEP>XXAHME).

3. CoobLeHre 06 owmnbke NoABNAETCA NoNepeMeHHO ¢ oTobpaxKeHnem

TemnepaTypbl/Toka BbIxogHOro curHana. Cm. pucyHok 8-2. B pasderne 8.1.4
npuBeaeHbl 0OGbACHEHUST PasnUYHbIX coobLleHun 06 owmnbke n NpeanaraemMble
crnocobbl pelueHnst Npobnemsi.

4. ToK BbIXOQHOIO CMrHana OCTaHeTCs Ha TeKyLEeM 3Ha4YeHUn Unu nepenget
K 3anporpaMmmMUpoOBaHHOMY 3Ha4YEHUIO OLLUNBKMN.
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5. Ecnu npy BO3HWKHOBEHWUM OLLINMGKM aHanNn3aTop HaXo4WUTCS B COCTOSIHAM yAepXKaHUs,
TOK BbIXOJHOMO CMrHarna OCTaeTcsl Ha 3anporpaMMMpOBaHHOM 3HAYEHUN yAEPXKaHUS.
YT00bI NpeaynpeamnTs Bac 0 HaNM4mMM ownbku, Ha OCHOBHOM AMCNIIEE NOSIBRsSieTCs
cnoso FAULT (OLWWMBKA) n gucnnen HayHeT MuraTb. Takke NosBUTCA coobLueHmne
06 oWwKnbKe nnn gnarHoctTnyeckoe cooblLleHune.

6. Ecnv npy BO3HMKHOBEHMM OLLUMOKM aHann3aTop MMUTUMPYET TOK BbIXOQHOMO curHana,
aHanusartop byaeT npogoskaTh reHepupoBaTh CMOAENMPOBAHHbIN TOK. YUTOObI
npegynpeanTb Bac 0 HanM4mMm owmnbky, Ha aucnnee nosiensetcs cnoso FAULT
(OWWMBKA) n pnucnnei Ha4HET muraThb.

Puc. 8-2. BbiBoAa olIMOKHK

pH

Koeda npoucxodum omknodeHue unu owubka, ducnneli 6ydem ebiansidems, Kak

Ha pucyHke ebiwe. [ucnneli Ha4yHem Mueams, 4mobsl npedynpedums 8ac 06 owubOYHbIX
usmepeHusix. JuazHocmuydeckue coobweHus nosignsiromesi 8 obrnacmu omobpaxeHusi
memnepamypbl/moKa 8bIX00HO20 cu2Harna.

Owmnbkn KannbpoBKK

Ecnu Bo Bpems kannbpoBky BO3HMKAET owwmbKka, Ha OCHOBHOM AMCree NosiBNseTcs
coobueHne 06 ownbke, a aHannsaTop He GyaeT o6HOBNATL kannbposky. Ownbkn
kanubposku: Std Err (Owwnbka ctaHgapta), SLOPE Err LO (Owwnbka: HU3KMNIA HaKIMOH)

n SLOPE Err HI (Ownbka: Bbicokuii HaknoH). B pazdene 8.1.4 npvBeaeHbl 06bACHEHWS
pasnnyHbIX coobLueHnn 06 ownbke n Npegnaraemble cnocobbl peLleHnst NPodIeMbI.

[narHocTtuka n yctpaHeHue HencrnpaBHocTen — obLas
nHpopmauma

CnepgyinTe UHCTPYKUMSIM HUXKE AN yCTPaHeHUst Henonaaok Ballero aHanmsartopa.

1. YUTo6bl naeHTMULMPOBaTb NPoGnemMy, UWKUTE AUArHOCTUYECKOE COObLLEHNE
Ha gucnnee.

B pasdene 8.1.4 npuBeaeHbl 00bACHEHUS COOOLLEHMIA U CMIUCOK BO3MOXXHbIX
npo6neM, KoTopble VX Bbl3Banu.

2. B pasderne 8.1.5 npuBegeHbl 06wwme npobnemsl M3MepeHns 1 pekomeHayemble
Mepbl MO X PeLLEHNIO.

3. [N AnarHoCTuKM 1 yCTpaHeHNsi MeHee pacnpoCTPaHEHHbIX Uy 6onee CrnoXHbIX
npobnem crnegynte nNoLwaroBoMy NoaxoAy K ANarHOCTUKE N YCTPaHEHUIO
HencnpaBHOCTEN, NpeasiokKeHHOMY B pasdesie 8.1.6.
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8.14 [lnarHocTuKa n ycTpaHeHne HeucrnpaBHOCTEN NP
oTOBpaXeHnn AMarHoCTUYECKOro coobLLeHNs

Ananmzatop pH/OBI1 5081-P noCTOAHHO KOHTPOMNMPYET KOHTYP U3MepeHus (gaTumk
n aHanu3aTtop) Ha npegmeT npobnem. Ecnu npobnema obHapyxeHa, aHanusaTop
oTobpaxaeT coobLieHne o cboe unu ownbke. CoobLieHMe nosiBnseTcs B 06nactu
oTobpakeHuUst TeMnepaTyphbl/ToKa BbIXOAHOMO curHana. B Tabnvue nepevncneHsl Bce
AMarHocTu4eckme coobLLeHNs 1 pasaernbl, B KOTOPLIX crieayeT uckaTe MHopMaLumio.

CooblueHne Pasnen

GLASSFAIL GLASSFAIL (OTKA3 3NEKTPO[A)

GLASSWArn GLASSWArn (NMPELQYNPEXXOEHUE: SNEKTPOL)

rEF FAIL rEF FAIL (OTKA3 SNIEKTPOLA CPABHEHWS)

rEF WArn rEF WArn (MPELQYNPEXXOEHWE: QNEKTPO CPABHEHWA)
CALIbrAtE CALIbrAtE (KAMMBEPOBKA)

tEMP HI tEMP HI u tEMP LO (BbICOKAA N HU3KAA TEMMEPATYPA)
tEMP LO tEMP HI u tEMP LO (BbICOKASA N HU3KAA TEMIMEPATYPA)
LInE FAIL LInE FAIL (OTKA3 TPYEOMPOBO[A)

InPUt WArN InPUt WArn (NPEQYNPEXOEHUE: BXO[)

SLOPE Err LO SLOPE Err LO (OWMEBKA: HA3KWI HAKIOH)

SLOPE Err HI SLOPE Err HI (OLWUMEBKA: BbICOKMIA HAKITOH)

Std Err Std Err (OLUNBKA: CTAHOAPT)

rOM FAIL rOM FAIL unu CPU FAIL (OTKA3 M3Y WUnu L)

CPU FAIL rOM FAIL unu CPU FAIL (OTKA3 M3Y Wnw Ln)

AdC WA AdC WArn unu CyCLE PWr (NPEQYMPEXOEHWE: ALIM nnu NMUTAHUE)
CyCLE PWr AdC WArm unu CyCLE PWr (MPELYNPEXOEHWE: ALN unu MATAHVE)
WIrItE Err WrItE Err (OLUMBKA 3AMUCK)

FACt FAIL FACt FAIL (OTKA3 3ABOOCKMX HACTPOEK)

GLASSFAIL (OTKA3 3JIEKTPOA)

GLASSFAIL — ato coobLieHne o HencnpaBHOCTM anekTpoda. OHO o3Ha4aeT, YTo MOSIHoe
COMPOTMBIIEHNE ANEKTPOAa HAXOAMTCS 3a NpefenaMuy 3anporpaMMyMpoBaHHOrO BEPXHErO
(GFH) nnu HmxHero (GFL) npepnena onsa anektpoga. GFH npegnonaraet, 4To anekTposa
ycTapen Unu He NorpyxeH B pabouyto xumakocTb. GFL o3Ha4vaeT, YTo YyBCTBUTENMbHbI

K pH anekTpoa TpecHyn. Takke GLASSFAIL nosBnsieTcsi Npy BBOAE HECOOTBETCTBYIOLLNX
npeaenos B aHanM3aTop.

Ecnu paHee nameputenbHas cucteMa Obina BBeAeHa B aKkcnnyaTtauuo u pabotana
npaBuIbHO, BEPOSATHO, YTO GLASSFAIL GyneT ykasbiBaTb Ha CyLLECTBOBaHNE pearibHON
npobnembl. OgHaKo, ecnv cuctema 3arnyckaeTcsi Unu paclumpeHHas yHKLUSE AUarHoCTUKN
ncrnonb3yeTtcs Bnepsble, owmnbka GLASSFAIL moxeT 6bITb Bbl3BaHa HENPaBUIbHbLIM
NOAKIMOYEHNEM AaTuMKa UK 3anporpaMMMpPOBaHHbIMU Mpeaenamu, KoTopble

He COOTBETCTBYIOT AaTUUKY.
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NPUMEYAHUE

GLASSFAIL — 310 guarHoctmyeckoe coobleHue gatymka. luarHoctmyeckue coobLieHus
AaTyuKa He ABNAKTCA 06513aTeNibHbIMU. OHU MOFYT GbITb OTKITHOYEHbI.

Cxema gMarHoCcTUKM U ycTpaHeHusi HencnpasHocten — GLASSFAIL

1.

Y6eauTech, 4TO AaTYMK NOMHOCTbIO NorpyxeH B pa6oqyro XNOKOCTb.

Ecnu guarHoctrnyeckoe cooblieHne ncyesaeT, gaTumk ncnpaBeH.

Ecnun gnarHoctuyeckoe cooblueHne octaeTcs, nepenaunte K wary 2.

WN3mepbTe nonHoe conpoTuBneHue anektpoga. MNpoueaypa onucaxa B

pa3sdene 8.1.7. OTMeTbTe NoKasaHusl.

e [lpy HX3KOM NOMHOM conpoTuereHun anekTpoaa (<40 MOwm)...

a.

[MpoBepbTe pacnonoxeHve npeaBapuUTENbHOrO yCUnUMTens B MEHI0
nporpammsl (PAMP = )

Ecnn mectoHaxoxgeHune HEBEPHO, nepeﬁp,me K wary b.

Ecnun nocne Bbibopa npaBmnbHOro MECTOHAXOXAEHNS NMPeABapUTENbHOro
ycunutens B MmeHto Program (MporpamMmupoBaHve) nosiHoe
COMPOTUBIIEHNE 3M1IEKTPOAA BCE eLle OCTaeTCs HU3KUM, NnepengnTe

K wary b.

OTkanubpyiTe AaTyuK.

Ecnn gaTymk npaBunbHO OTKaﬂM6pOBaH...

a. [artuuk ncnpaseH, HO HWXHUIA Npeaden owmnbku anekTpoaa (GFL)

CINULLIKOM BbICOKUNA.

MoHwnsbTe npepen GFL npumepHo Ha 10 MOM Huxe 3Ha4YeHUs MOHOro
conpoTtuenexus anektpoaa (GIMP), nsmepeHHoro Ha ware 2.

Ecnu Takke muraet coobLieHne «HU3KuUI npegen npeaynpexneHns
anektpoaa» (GWL), ymeHbLluUTE Npeaen oT ero NpexHero 3HaveHns Ha
TY Xe BEeNNYMHY, Ha KoTopyto 6bin noHuxeH GFL oT cBoero npexHero
3HaYyeHus.

Ecnv gaTumk He moxeT OblTb OTKanMbpoBaH, BO3MOXHO, MeMbpaHa
anekTpoaa, YyBCTBUTENbHOMO K pH, TpecHyna, n gaTynk Heobxoanmo
3amMeHUTb. TpeLuyHa B 3NeKTpPoAe MOXET ObITb HE BUAHA U MOXET ObITb
TPYOHO 3aMETHOM.

e [lpy BLICOKOM MOMHOM CONpOTMBNEHnK anektpoga (>800 MOwm)...

a. [lpoBepbTe NpaBUbHOCTb NOAKMYEHUS AAaTUMKA K aHannsaTtopy. OGpaTVITe
ocoboe BHMMaHWe Ha cnepywulee:

a. B cny4yae pgatumkoB Rosemount PLUS (+) n TUpH co BcTpoeHHbIMK

npeaBapuTeENbHBIMU YCUNUTENSAMW 3a3EMIISOLLMIA NPOBOA CUHEro
uBeTa, AN pacTBopa, AoSkeH 6biTe nogkntodeH k TB-8 (SOL GND), a
BXO[JHOV NPOBOA, CEPOro LBeTa, AN 3TanoHa, JOMKeH ObiTb
nopkntoyeH k TB-7 (REF IN).

NMPUMEYAHNE

TB-8 o3HayaeT kneMmy 8 Ha KneMMHOI Konoake.

Ecnu gatyunk 6b1n NOAKMIOYEH C OTCOEANHEHHBIM 3a3eMMSOLLIMM
NMPOBOAOM CMHEro LBeTa (3a3emrneHne pacTtBopa) U nepemblHKon
mMexay knemmamu TB-8 n TB-7, cHMMUTE nepemblyKy M CHOBa
noacoeavHMTE 3a3eMnsowmnin NpoBOA4 CuHero useta K TB-8.
OctaBbTe  BXOOHOW  MpoOBOA4  dTanoHa  (ceporo  LBeTa)
NPUKpenneHHbIM K TB-7.
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c. B cnyyae gatumkos Rosemount PLUS (+) n TUpH 6e3 BCTpoeHHOro
npeaBapuTENbHOrO YyCUNUTENSs, NPUCOEANHUTE 3a3eMIIAOLLNIA NPOBOA,
cuHero uBeTa k TB-8 unu, nyJiie, octaBbTe CUHWUIA NPOBOL,
HenoaKMIoYeHHbIM, U MOCTaBbTe Nepembldky mexay TB-7 n TB-8.

d. Ecnuy gatuuka oTCyTCTBYET 3a3eMISAOLLMIA NPOBOA CUHETO LBETa,
nocTtasbTe nepemblivky mexay TB-7 n TB-8.

- Ecnu npoBogka nogkntoveHa npaBuiibHO, HO MNOSTHOE
COMNPOTMBIEHME 3MEKTPOAA BCE ELLE CIMLLIKOM BbICOKO,
nepenguTte K wary b.

- Ecnu ucnpaeneHve owmnbok NpoBoaKy NPUBOAUT K MCHE3HOBEHNIO
[OMarHoCTUYEeCKOro Coo0LLEeHMS, 4aT4YMK UCTIPaBEH.

- Ecnu nocne yctpaHeHus owmbok NpOBOAKM NOMHOE
COMPOTMBIIEHNE 3MEKTPOAA OCTAEeTCH BbICOKMM, NepenanTe
K wary b.

b. OCMOTpMTe N ouyncTuTe gatyuk. lNocne o4ncTkm gatymka 0TKaJ'IVI6pyl7ITe ero.
Ob6sa3aTenbHO O6paTVITe BHMMaHWME Ha HAKIMOH AaT4yuKa.

- Ecnu ounctka gaTunka npueena Kk nageHuto NofiHoro ConpoTUBIIEHUS!
Hwxe 800 MOM...

a. [artyuk ncnpaseH.
b. OTKaJ'IVI6pOBaHHbIl7I AaT4ynMK MOXHO CHOBa BBOAWUTbL B 3KCnlyaTaluio.

- Ecnu ounctka gatumka He npueena K nageHuto NoJiIHoro conpoTmneBneHnaA
AneKkTpoaa n oaTtynk MOoXeT ObITb 0TKaJ'IM6pOBaH...

a. BeposATHO, AaTyuK UcnpasBeH, HO CyLLEeCTBYET BO3MOXHOCTb UCTEYEHUS
€ero cpoka CJ'Iy)K6bI. HaknoH kprBow anekTpoga ABNAeTCA HaaEXHbIM
MHONKATOPOM OCTaBLLUErocs Cpoka CJ'Iy)K6bI.

HaknoH CocTosiHMe gaTyuKa

54-60 mB/eguHuua pH [aTuunk ncnpaseH.

48-50 mB/egnHunua pH Cpok cnyx6bl 4aTynka NoaxoauT K koHuy. Korga
HakIoH onyckaeTtcs Hwke 48 mB/eguHnua pH,
KanmbpoBka AaTymka 6onblue HEBO3MOXHA.

b. BeposiTHO, yCTAHOBIEH CIULLKOM BbICOKUIA A1 AaTYMKa BEPXHUN
npenen owmnbkn (GFH). YctaHoBuTe npenen GFH npymepHo Ha
150 MOwm Gonblue, Yem N3MEPEHHOE NOJTHOE
COMPOTUBIIEHNE 3MEKTPOAA.

c. Ecnu takke muraet coobeHne GLASSWArn, ysenudbTe npegen
GWH oT ero npexHero 3Ha4yeHUs Ha Ty e BENuUYMHY, Ha KOTopyHo Bbin
noebieH GFH oT cBoero npexHero sHa4eHus.

- Ecnu ounctka He CHMXaeT NonHoe CONPOTUBIEHUE 3NeKTpoaa, U AaTynK
He MOXeT ObITb OTKanMbpoBaH, AaTYMK BbILLEN U3 CTPOS U OOIMKEH
ObITb 3aMEHEH.

e [lpy ymepeHHOM nonHomM conpoTusneHun anektpoaa (ot 40 go 800 MOwm)...

a. ,D,aTqI/IK MOXeT ObITb 3arpsA3HeH, 1 B 3TOM Clly4ae ero o4nucTka CHU3nT
NnokKasaHusa NoJIHOro conpoTuBIiEHUA. Takke gaT4mKk MOXeT ObITb ncnpaBeH.
npOCTO yCTaHOBJEHHbIe npeaenbl npeaynpexaeHna n oTkasa
CIMULLIKOM HU3KKNE.

b. OcmoTpute n oumctute gatyuk. lNocne o4MCTKM gaTymnka OTKaJ'IM6pyl7ITe ero.
Ob6sa3aTenbHO O6paTVITe BHMMaHWME Ha HAKIMOH AaT4yukKa.
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- Ecnu ounctka gaTumka npueena K nageHuto NosiHoro ConpoTMUBIIEHUS
Hwke 800 MOM...

a. [artyuk ncnpaseH.
b. OTKaJ'IVI6pOBaHHbIl7I AaT4yuMK MOXHO CHOBa BBOOUTbL B 3KCnlyaTaluio.

- Ecnu ouncTka gatyuka He npuBena K nageHuto NOfIHOro CONpOTUBIIEHUS
AneKTpoaa n oaTtynk MOoXeT ObITb 0TKaJ'IM6pOBaH...

a. BeposaTHo, oaTumnk ncnpaseH, HO CyLLECTBYET BO3MOXHOCTb MCTEYEHMS
€ro cpoka cryx6bl. HaknoH anektTpoaa sABnseTca HaaeXHbIM
WHAMKaTOPOM OCTaBLLErOCs CpoKa CIyXObl.

HaknoH CocTosiHMe AaaTymkKa

54-60 mB/eguHuua pH | JaTunk ucnpaseH.

48-50 mB/eguHuua pH | Cpok cnyx6bl AaTynka NoaxoauT K KoHuy. Koraa
HaKIoH onyckaeTcsi Hxke 48 mB/eamHnua pH,
KanMbpoBka Aatyvka 6onblue HEBO3MOXHA.

b. BeposATHO, yCTAHOBIEH CIULLKOM BbICOKWI AN AAaTYMKA BEPXHUN
npegen owmnbkn (GFH). YctaHosuTe npegen GFH npumepHo Ha
150 MOwm Gonblue, Yem N3MEPEHHOE NOJTHOE
COMPOTMBIIEHNE 3eKTpoaa.

c. Ecnu takke muraet coobiueHne GLASSWAr, ysenudbTe npenen
GWH oT ero npexxHero 3Ha4yeHusi Ha Ty e BEeNNYMHY, Ha KOTOpyto Obin
nosbiweH GFH oT cBoero npexHero sHaveHus.

e Ecnu ounctka He CHMXKaeT NoHOe CONPOTUBMEHNE 3NeKTPoaa, U AaT4uK
He MOXeT ObITb OTKanNMGpPOBaH, AATYMK BbILIEN U3 CTPOS U [I0MKEH
ObITb 3aMEHEH.

GLASSWArn

GLASSWArn — ato coobLieHne 0 HeMcnpaBHOCTM aNekTpoaa. OTO 03HAYaeT, YTO NOSHoe
COMNpPOTMBIEHME ANEKTPOAa HaXOAMTCH 3a Npeaenamm 3anporpaMmmMmmnpoBaHHOIO BEPXHErO
(GFH) unun HmxkHero (GFL) npegena gns anektpoaa. B noeane, ecnu namepurensHas
cucTema BbIXOOWT 3a npefensl npegynpexaeHunin o6 anekTpoae, y Bac OyaeT AocTaTouHO
BPEMEHMN AN AUarHoCTUKM 1 yCTpaHeHust Npobnem Ao Toro, kak Npon3onaeT oTkas.
Bbicokoe nonHoe conpoTUBIEHME 03HAYaET, YTO 3MEKTPOA yYCTapen unm gaTymnk

He NMOHOCTLI MOrpyKeH B paboyyto nakocTb. HU3koe nonHoe conpoTuBIIEHNE TOBOPUT
0 TOM, YTO YYBCTBUTENbHBIN K pH anekTpos TpecHyn. Takke coobLyeHe nossnseTcsa npu
BBOJE HECOOTBETCTBYIOLLMX NPeaenoB B aHanM3aTop.

Ecnu paHee namepuTenbHas cuctema Obina BBeAeHa B akcnnyaTtauuo u pabotana
npaBuIbHO, BEPOSATHO, YTo GLASSWArn ByaeT ykasbiBaTb Ha CyLLECTBOBaHUE peanbHON
npobnembl. OfHako, ecrnv cuctemMa 3anyckaeTcsl Unv paclumpeHHas QyHKUNUS AnarHOCTUKN
ncnonb3yeTcs Brepsble, owmbka GLASSWArn moxeT ObITb Bbi3BaHa HEMPaBUIbHBIM
NOAKIIOYEHNEM AAaTUMKa UMK 3anporpaMMMpoBaHHbIMU Npedenamu, KoTopble

He COOTBETCTBYHOT AaTUMKy.

NMPUMEYAHUE

GLASSWArn — 3to guarHoctu4yeckoe coobuieHue aatyumka. Bce guarHoctuyeckue coobueHus
AaTyMKa He ABNATCA 06s3aTenbHbIMU. OHM MOTYT GbITb OTKMIOYEHbI.

[narHocTtuka n yctpaHeHue npobnemsl GLASSWArn — To4HO Takas xe npoueaypa, Kak
1 yctpaHeHue npobnemsl GLASSFAIL. Cm. GLASSFAIL.
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rEF FAIL (OTKA3 3JIEKTPOA CPABHEHMUA)

rEF FAIL — 3710 coo0LieHne o HemcnpaBHOCTU anekTpoaa. rEF FAIL o3HavaeT, 4To NosiHoe
COMPOTMBIIEHNE 3MNEKTPOAA CPaBHEHUS MPEBbILLAET Npeaen 3anporpaMMMpoBaHHOMO
«KOHTpOsbHOE 3Ha4yeHue npesbieHo» (RFH). O6bI4HO NPUYNHON BBICOKOrO NMOJTHOrO
COMNPOTUBINEHUS ABMAETCA 3aCOPEHHbIN UM CyXOW 3NeKTPo cpaBHeHMs. Bbicokoe nonHoe
COMPOTUBIEHME ANEKTPOAA CPAaBHEHUS TaKKe MOXET 03Ha4aTb, YTO AaTHUK HE MOrpy>XeH

B paboyyto KMOKOCTb UMK B aHanM3aTop BBeAEHbI HECOOTBETCTBYHOLLME MPEAErbl.

Ecnu paHee nameputensHas cuctema Obina BBeeHa B 3Kcnnyatauuto 1 pabotana
npaBUIbHO, BEPOATHO, rEF FAIL o3HayaeT, 4To CyLlecTByeT peanbHas npobnema. OgHako,
ecnv cucTemMa 3arnyckaeTcs Unm paclumpeHHast yHKLMS OMarHoCTUKM UCTMONb3yeTcs
BrnepBble, ownbka rEF FAIL moxeT ObiTb Bbl3BaHa HeMpaBuiibHbIM NOAKMYEHMEM AaTumKa
WIK 3anporpaMMmnpoBaHHbLIMK Npeaenamm, KOTopble He COOTBETCTBYIOT AATUUKY.

NPUMEYAHUE

rEF FAIL — 3To gnarHocTu4yeckoe coobLlieHne gatumka. Bce amarHoctuyeckue coobLieHus
JaTyuKa He ABNAKTCA 06s13aTeNibHbIMUA. OHU MOTYT GbITb OTKITHOYEHbI.

Cxema gMarHocTuKu U ycTpaHeHusa HeucnpaBHocTen — rEF FAIL
1. Y6eauTechb, YTO JAaTYMK MOSTHOCTLIO MOrPYXXeH B paboyyto XXMAKOCTb.

e Ecnu AnarHocTnyeckoe coo6w,eH|/|e ncyesaeT, AaT4UK UCnpaBeEH.

e Ecnu gnarHoctuyeckoe coobLLeHe ocTaeTcsl, nepenauTe K wary 2.

2. MpoBepbTe NPaBMIbLHOCTL MNOAKMYEHNS AaTymKa K aHanm3aTtopy. YoeamTeck, 4To
BXO[JHOW NPOBOJ, 9MEKTPOAa CPpaBHEHUS NoakmnoyeH Kk TB-7, a 3a3emnstoLmii npoBos,
noakritoyeH k TB-8.

NMPUMEYAHUE

TB-8 o3HauaeT krneMMy 8 Ha KNeMMHOW Kornopke.

e Ecnu ucnpasneHune owmbok npoBOAKM NpUBOOUT K NCHE3HOBEHUIO
OMarHoCTUYeCKOro CooBOLLEeHMS, AaTUnK ncnpaBeH.

e Ecnu npoBoaka gatumka ucnpaeHa, HO cCOobLLIEHME OCTaeTcs, nepenante
K wary 3.

3. MamepbTe 1 3anuiumTe NomHoe ConpoTuBIieHNe anekTpoaa cpaBHeHus (riMP).
Cwm. pasden 8.1.7.

e [1pn HN3KOM MOSTHOM COMPOTMBIEHMMN 3rekTpoaa cpaBHeHust (< 70 KOm)...

a. OneKTpof CpaBHEHUSI HAXOAMTCS B XOPOLUEM COCTOSIHUM. [aTunku pH,
N3roTOBIEHHbIE KOMMaHWe Emerson, CMoNb3yoT 3MekTpoabl CPaBHEHNS C
HW3KMM MOSHbIM COMPOTUBNEHNEM 13 cepebpa/xnopuga cepebpa.

b. Bo3MOXHO, Npeaen oWmnbKN «KOHTPONbHOE 3Ha4YeHUe npesbieHo» (RFH)
CNULLKOM HU3kMI. IameHuTe npegen Ao 3HavyeHnsa npnbnunsmtensHo Ha 50
kKOm Gonblle M3MepPEeHHOro MOJSTHOrO CONPOTMBIIEHNSI SNEKTPOAA CPABHEHUS.
Ecnu Takke otobpaxaetcs rEF WARN, yctaHoBUTe npegen
npenynpexaeHns «KOHTporibHoe 3HaveHne npesbiweHo» (RWH) npumepHo
Ha 25 kOM BbILLE N3MEPEHHOTO MOJTHOrO COMPOTUBIIEHNS
anekTpoaa CpaBHEHUS.

e [Ipy BLICOKOM MOMHOM COMPOTUBMEHUM 3neKkTpoaa cpaBHeHus (> 70 kOm)...

a. [atyuk moxeT ObITb 3arpA3HeH, 1 B 3TOM CJly4ae ero O4ncTka CHU3nNT
nokasaHus NOSIHOMO CONPOTUBAEHUS. ECnNn gaTymk nognexnt PEMOHTY,
MOXeT OblTb MCTOLLIEH CTaHAapTHbIA pacTBOp arekTponuTa. HakoHeul, gaTymk
MOXeT ObITb ncnpaeeH. NMpocTo YCTaHOBJIEHHbI€ npeaenbl npeaynpexaeHna
M OTKa3a CITULLKOM BbICOKME.
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b. OcmoTpute n oumctmute gatyumnk. Ecnv gatyumk nognexut PEMOHTY, 3aMeHnTe
ANEKTPO CPaBHEHUS 1 AoNenTe pacTBop anekTponuta. Ons nony4vyeHua
[ONONHUTENBHOM MHdOPMaLmn OGpaTI/ITer K COOTBeTCTBy}OLLl,eI;I MHCTPYKUUMU
no aKkcnnyataunn gatyunka. CHoBa nposepbTe NOJIHOE conpoTUBEeHNe
AneKkTpoaa CpaBHEHUA.

- Ecnu ounctka gatumka cHuxaeT nonHoe conpoTueneHue...

a. [artyuk ncnpaseH. OTKaJ'IVIprIZTe OaTyuk n cCHoBa BBeauUTe ero
B 3KCnnyaTtauuto.

b. W3meHuTe npegen owmnbKn «KOHTPONbHOE 3HAYEHME NPEBLILLEHO»
(RFH) po 3HauyeHust npnbnmautensHo Ha 50 kOm Gonblue
N3MEPEHHOTrO MOJTHOrO CONPOTUBIIEHMS ANEKTpoAa cpaBHeHus. Ecnn
Takke otobpaxaetcsa rEF WARN, yctaHoBuTe npegen
npenynpexaeHns «KKOHTposibHoe 3HaveHne npebiweHo» (RWH)
npumepHo Ha 25 KOM BblILLIE N3MEPEHHOIO NOSIHOTO COMPOTUBIEHUS
anekTpoaa CpaBHEHNS.

- Ecnu ounctka gaTymka He npuBena K nafeHuio NofiHOro ConpoTUBIEHMUS
3neKkTpoaa v AaTyvK He nepesanpaBrisieMblil. ..

a. [MonpobyiiTe npoueaypy NOBTOPHOW akTUBaLum
anekTpoaa CpaBHEHMS.

b. lNpoueaypa NOBTOPHOM akTMBaLMM MOXET He cpaboTatb. B nyywem
crnyyae nonyyMTcst HEMHOTO NPOAMUTL CPOK CNYXObl 3a c4eT Aatymka
C MOAKMHOYEHHBbIM 3MEKTPOLOM CPaBHEHUS.

c. HesaBucumo ot Toro, cpabotana nv npoueaypa NOBTOPHOM
akTMBaLuW, NepenauTe K Lwary c.

c. OtkanubpyiTe gaTyuk, UCNONb3ys Npoueaypy aBToMaTU4ecKon KanmbpoBKu.

- Ecnu patuuk moxeT BbITb OTkanMbpoBaH...
a. [atyuk ncnpaseH. BepHuTe ero B aKkcnnyaTtauuio.

b. WMameHuTe npegen owmbKkn «KOHTPONbHOE 3HAYEHME NPEBLILLEHO»
(RFH) po 3HaveHns npubnusmntensHo Ha 50 kKOm Bonblue
N3MEPEHHOTIO MOJTHOrO CONPOTUBIIEHMS AMNEKTpoAa cpaBHeHUs. Ecnn
Takke otobpaxaetcsa rEF WARN, yctaHoBuTe npegen
npeaynpexneHnst <KKOHTPorbHOe 3HayeHue npesbiweHo» (RWH)
npuMepHo Ha 25 KOM BhbILLIE N3MEPEHHOTO NMOSIHOTO COMPOTUBIIEHUS]
aneKTpoaa CpaBHEHMS.

- Ecnu gatuuk He moxeT ObITb OTKaﬂMGpOBaH, OH BbILLEN N3 CTPOA
N OOIMKEH ObITb 3aMeHEH.

rEF WArn (MPEAYNPEXAEHUE: SJNIEKTPO4 CPABHEHUA)

rEF WArm — aT1o coobLieHrne 0 HeEUCNpaBHOCTU anekTpoaa. ATo o3Ha4aeT, YTo NoSHoe
COMpOTUBIIEHNE 3NEKTPOAa CpaBHEHUS MpeBbILaeT 3anporpaMMMpOBaHHbIv Npeaen
npegynpexaeHns «KKOHTporibHoe 3HadveHue npesbiweHo» (RWH). B ngeane, ecnu
n3mMepuTenbHas cuctTema BbIXOOAUT 3a Npeaensl NnpeaynpexaeHun, y Bac byaet A40CTaToquHO
BPEMEHU AN ANArHOCTUKM N yCTpaHeHUsa npobnem Ao TOoro, kak Mpon3onaeT oTkas.
Bbicokoe MonHoe conpoTUBIIEHME 3NEKTPOAA CPaBHEHME MOAPa3yMEBAET, YTO XMOKOCTHOe
coeaMnHeHve 3aKyrnopeHo U CTaHA4aPTHBIN pacTBOp AMeKTponuTa ncyepnaH. Takke
coobLLeHVe NosIBNSAETCSA Npy BBOAE HECOOTBETCTBYIOLUMX NPEAENOB B aHanM3artop.

Ecnu paHee nameputensHas cuctema Obina BBeAeHa B aKcnnyatauuto u pabotana
npaBunbHo, BeposiTHo, rEF WArn o3HavaeT, 4To cyllecTByeT peanbHasa npobnema. OgHako,
ecnu cucTemMa 3arnyckaeTcs Unm paclumpeHHast yHKLMS AMarHoCTUKM UCnonb3yeTcs
BriepBble, owmnbka rEF WArn moxeT ObITb Bbi3BaHa HENPaBUITbHLIM MOAKITHYEHNEM JaTunKa
WIK 3anporpaMMmnpoOBaHHbIMK Mpeaenamm, KOTopble He COOTBETCTBYIOT AATUMKY.

NPUMEYAHUE

rEF WArn — 310 guarHoctuyeckoe coobleHue garyumka. [ljuarHoctnyeckue coobeHus
JaTyuKa He ABNAKTCA 06s13aTeNibHbIMUA. OHU MOTYT GbITb OTKITHOYEHbI.

[narHocTtuka n yctpaHeHue npobnemsl rEF WArn— TO4YHO Takasi ke npoueaypa, kak
1 ycTpaHeHue npobnemsbl rEF FAIL. Cwm. rEF FAIL.
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CALIbrAtE

CALIbrAte — 3T0 gnarHocTuka, NnpegHasHadYeHHas anst byayuiero ncnonb3oBanus. Ecnin
oTobpaxaeTcsa coobuieHne CALIbrAte, otkntounte CALIbrAte.

tEMP HI n tEMP LO (BbICOKAA U HU3KAA TEMIMNEPATYPA)

tEMP HI n tEMP LO o3HauaeT, 4To aHanusatop obHapyxun npobrnemMy ¢ U3MepuTeNbHbIM
KOHTYpOM TemnepaTypbl. [Ipobrnema MoXeT 3akntoyatbcsl B AaTyuke, kabene nnm
aHanusartope. OnpegeneHne TeMnepaTypbl SIBASIETCS HEOTLEMIIEMON YaCTbio U3MEPEHNS
pH. CnepoBaTtenbHO, 0Tka3 M3MEpPUTENBHOIO KOHTYpa TeMnepaTypbl SIBASETCS YCNOBMEM
OTKMOYeHNs cnuctembl. OQHaKo B aBapuMnHON CUTyaumm aBToMaTnyeckas TemnepaTtypHas
KOMMeHcaunsi MoOXeT ObITb OTKIMIOYEHA, a aHanu3aTop MOXeT ObiTb NepeBeaeH B PEXUM
py4HOV TeMnepaTypHOWN KOMMIeHcaumn. [na pyyHon TemnepaTypHON KOMMNeHcaLumm
BblibepuTe TemMnepaTypy, paBHyl CpeHen Temnepartype TEXHONOMMYecKoro npouecca.
Mony4yeHHoe 3HayeHne pH ByaeT owmboyHbIM. YeM Gonee nsameH4YnBa Temnepartypa 1 4em
Aanble pH o1 7, TeM 6onbLue NOrpeLlHOCTb.

[AunarHocTuka n yctpaHeHue HeucnpaBHocten — tEMP HI n tEMP LO

1. [MpoBepbTe NPOBOAKY, HACTPONKM NEPeMbIYEK 1 HACTPOMKU
nporpammHoro obecneveHus.

a. [poeepbTe NpoBOAKY Mexay AaTyMKOM M aHanusaTopom. ObpatuTte ocoboe
BHUMaHue Ha TB = 3 (RTD RTN), TB-4 (RTD SN) n TB-5 (RTD RTN).

NMPUMEYAHUE

TB-3 o3Ha4aeT krnemMmMy 3 Ha KIeMMHOW Kornopke.

b. Y6eagwnTech, 4TO HACTPOWKN NPOrPaMMHOro obecneyeHns COOTBETCTBYIOT
Tuny RTD B patyuke.

e  Ecnwu gnarHoctuuyeckoe coobLueHne ncyesaeT, AaTUNK UCMPaBEH.
e  Ecnu coobueHne He ncyesno, nepengnte K wary 2.

2. MposepbTe gatumk. OTcoeamnHnte nposoga RTD n nsamepbTe conpoTMBneHue,
yKasaHHoe Ha pucyHKke 8-3. ilamepeHHOe ConpoTUBIEHNE AOMKHO COOTBETCTBOBATb
3HaveHuto B mabnuye 8-1 ¢ TouHocTbio Ao 1 %. Ecnn namepeHHoe conpoTuereHve
3ameTHO oTnmyaeTcs (0T 1 4o 5 %) OT NoKa3aHHOTO 3HAYEHUS, pacxoXaeHve
MOXHO oTKanubposaTb.
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Puc. 8-3. TpexnpoBogHou RTD

RTD in (BxoaHow npoBop PTA)

RTD RTD rtn (npoBoa
(PTO) 3asemneHus PTA)
RTD sense

(u3mepuTenbHbLINA

BbiBoa PTM)

ki

cpaBHVITe conpoTuBIieHne Mexay 3aTuMmu
npoeogamMmum co 3Ha4eHUsAMU B Tabnuue 8-2.

4

npoBoAaMMU AOTKHO 6bITb MeHee 2 OM.

) COI'IPOTVIBHeHVIe Mexay 3aTuMmum

Cm. OaHHble conpomusneHusi-memnepamypbl 8 mabnuye. ConpomusneHue 85180008
cocmasnsiem okoro 0,05 Om/cbym npu 25 °C. Takum obpasom, 15 cpymos kabens
ysenu4ueaem conpomusrneHue npumepHo Ha 1,5 Om. ConpomueneHue mexdoy 8big0d0amu
RTD return u RTD sense domxHO 6bimb meHee 2 Om.

Ta6nuua 8-1. 3HayeHusa conpoTuBneHusa RTD

TemnepaTtypa ConpotueneHue Pt-100 Conpotusnexue Pt-1000
0°C (32 °F) 100,0 Om 1000 Om
10 °C (50 °F) 103,9 Om 1039 Om
20 °C (68 °F) 107,8 Om 1078 Om
25 °C (77 °F) 109,6 Om 1096 Om
30 °C (86 °F) 111,7 Om 1117 Om
40 °C (104 °F) 115,5 Om 1155 Om
50 °C (122 °F) 119,4 Om 1194 Om
60 °C (140 °F) 123,2 Om 1232 Om
70 °C (158 °F) 127,1 Om 1271 Om
80 °C (176 °F) 130,9 Om 1309 Om
90 °C (194 °F) 134,7 Om 1347 Om
100 °C (212 °F) 138,5 Om 1385 Om

e Ecnu coeHEHNA Pa3oOMKHYTbI UK 3aMKHYTbI, HO TaK He OOJDKHO ObITb, AaTynk
BbilLes1 U3 CTpo4d. 3ameHuTe AaTyuK.

e ECnun namepeHHble 3Ha4YeHNs CONpoTUBIEHMUS OonycTtuMbil, nepengute K wary 3.

3. MpoBepbTe aHanusaTtop. OTcoeamHuTe nposoda Aatuuka RTD v nogkntouunte
KOHTYP, NOKa3aHHbIA Ha pucyHKe 8-4. YCTaHOBUTE COMPOTMBIIEHNE HA 3HAYeHne Ans
25 °C (77 °F), ykasaHHoe B mabnuye 8-1. IamepeHHasi TemnepaTypa ormkHa
coctaendATtb 25 °C (77 °F) B npegenax = 1 °C.
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Puc. 8-4. Umntaumsa Temnepartypbl B aHanusatope pH/OBI1 5081-P

B
3
RTD rtn (npoBopg
3aszemneHus PTA)
MepeMbiyka
4 CTaHpapTHbIA
RTD sense aap
(M3MepuUTENbHbIN pe3suctop(bl) Ans
BbiBoa PTM) cTumynupoBaHus PT[
S
RTD in (BxogHOM
nposog PTA)

e Ecnu nsmepeHHas Temnepartypa BepHa, aHanuaaTop paboTaeT npaBurbHo.

e Ecnu nsmepeHHas Temnepartypa HeBepHa, oTkanmbpynte gaTyumk
no CTaHAAPTHOMY CONPOTUBIEHMIO, 3kBMBaneHTHomy 25 °C (77 °F). NameHuTte
COMpOoTMBNEHNE 1 YOeanTech, YTO NokasaHns TeMmnepaTypbl UISMEHUIUCH
Ha nNpaBuIbHbIE 3HAYEHNS.

- Ecnu nocne kanmbpoBkn TemMnepaTtypbl aHanu3atop paboTaeT npaBuIbHO,
ncxogHas Kannbposka 6bina owmnbovHon. 3aHOBO NOACOEAMHMTE NPOBOAA
RTD v npoBepbTe TemnepaTypHble XapakTepUCTUKN AaTymKa.

- Ecnu nokasaHus ocTtaloTcsl OLMOOYHBIMU, 3HAYUT ANIEKTPOHHaA cxema
JaTyvKa Bbllwna U3 CTposi. 3ameHnTe neYyaTHyo nnaTty gatyumka.

LInE FAIL (OLLULUBKA JIUHUMN)

LinE FAIL nouyTn Bcerga o3Ha4aeT, YTo AaTyuK OMNycKaeT OLWMOKY Npu uamepeHun
pacctoaHus mexay knemmon TB-3 (RTD RTN) n TB-4 (RTD SNS). 3Tu knemmbl SBASOTC
KPUTUYECKN BaXKHbIMU AN u3mepeHus TpexnposogHoro RTD. Ha pucyHke 8-3 nokasaHo
nopkntoyeHne TpexnposogHoro RTD.

Bnok-cxema guarHocTuku n yctpaHeHus HeucnpasHoctu LINE FAIL

A

1. BbinonHuTe npoBepky Ha NpeaMeT HeNpPaBUbHOW CXEMbl PA3BOAKM U PA3OMKHYTbIX

coeavHeHun Ha TB-3 n TB-4. Pa3oMKkHyTble COeAMHEHUS MOTYT ObITb BbI3BaHbI

HeHaAeXHbIMV COeAMHEHNSIMU, NIIOXUM OOXXMMOM KIeMM Uin 06prBOM npoBOOOB.

Y6eautecn, 4TO pacnpegennuTenbHble K0p06KM npoBepeHbl Ha NpaBUI1IbHOCTb
NpPoOKnaakn BCcex npoBooB.

e Ecnu ucnpasneHune I'Ip06J'IeMbI C NPOBOAKON NPUBOANT K MUCHE3HOBEHMIO
CO0O6LLEHMS, 3HAYMT, cucTema ncnpasHa.

e [Ecnu coobLieHne octaeTcd, nepenanTe K wary 2.

2. B03MOXHO, n3amMepuTeNnbHbIN BbIBOA, U NPoBOA 3a3emneHns RTD BHyTpu kabens
Aatyunka nopexaeHsl. OcTaBbTe NpoBoAa AaTyMka U nepeMbivkn TB-3 1 TB-4
NOAKNHYEHHBIMU.

Pykoeodcmeo o skcryamayuu
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e Ecnu gnarHoctuueckoe coobuieHre ncyesno, nposod RTD return unm RTD
sense HencnpaBeH. YTobbl NPOBEPUTL HEUCTNPABHBIN NPOBOJ, OTCOEANHUTE
npoBoa 1 U3MepbTe CONPOTUBIIEHNE MEXAY HAMU. YCTaHOBKA NEPEMbIYKM
3aBepLUaeT KOHTYpP, HO 0OXOAMT TPEXMPOBOAHYIO hyHKUMI0. AHanusaTop bonbLue
He KOpPPEKTUPYET U3MEHEHMS CONPOTUBIIEHMS NPOBOAOB B 32aBUCUMOCTM
OT TeMnepaTtypbl. 3aMeHUTe AaT4MK Kak MOXHO CKopee.

e Ecnu gnarHoctuyeckoe coobLieHne He ucyesso, nepenauTte K wary 3.

Bo3mMoxHO, kabenb, coeanHALLNIA OAaTYK C aHaNM3aTopoM, CIMLLIKOM ANUHHbINA.
MpoBepbTe 3TO C NOMOLLBIO AaTymka ¢ 6ornee KOPOTKMM Kabenem.

e Ecnu ykopoueHue kabens ycTpaHseT npobnemy, nepeMectute aHanusartop
6nvke K AaT4MKy. Takke MOXHO yBENUYNTb AvameTp nposogos RTD.
Ob6paTutech 3a NOMOLLLIO Ha 3aBOA-U3rOoTOBUTENb.

e Ecnu anarHoctuyeckoe cooblieHne octaeTcs, nepenamTe K wwary 4.

MpoBepbTe TemnepaTypy aHanusaTopa. Cmogenupynte Temnepatypy v pH.
Cwm. tEMP HI u tEMP LO (waru B n C) ana nmmTaumm temnepatypbl U pasdesn 8.4.11
ans ummtaumm pH.

e Ecnu aHanusaTop He BbINOMHUT UMUTaUUIO, crieayeT 3aMeHUTb ANEKTPOHHYHO
neyvyaTHyr nnarty.

e Ecnu aHanns3aTop BbINOJIHAET UMUTALMIO, OH HE NOJTHOCTbLIO UCMpPaBEeH, U AaT4KUK
cnenyet 3aMeHUTb.

InPUt WArn (MPEAYNPEXOEHUE: BXOLN)

InPUt WArn o3Ha4aeT, YTO BXOAHOE 3Ha4YeHne Nnn paccymTaHHoe 3HadveHne pH Haxogutcs
3a npeaenamMmu guanasoHa nsmepenus. MismeperHHoe 3HadeHve pH MeHbLue —2 unu
oonblue 16.

[dunarHocTuka u yctpaHeHue HeucnpasHocTu InPUt WArn

1.

MpoBepbTe HanuyMe HenpaBUIIbHON CXeMbl Pa3BOAKM U PA3OMKHYTbIX COeQNHEHUN,
ocobeHHo Ha TB-10. PazoMkHyTble coeMHEHNsSI MOTYT ObITb BbI3BaHbI
HeHaaeXHbIMU COeAUHEHNSMU, MIOXMM 0BXMMOM KNeMM unn o6pbIBOM NPOBOAOB.
Y6eauTech, 4TO pacnpeaenuTernbHbie KOPobKn NpoBepeHbl Ha NPaBUIIbHOCTb
NpOKnagKk1 Bcex NpOBOAOB.

e Ecnu ucnpasneHune I'IpOGJ'IeMbI C NPOBOAKON NPUBOANT K MCHE3HOBEHMIO
co006LLeHMs, 3HAYUT, cuctema ncnpasHa.

e Ecnu cooblieHne octaeTcs, nepeianTe K wary 2.

Y6eputech, YTO aHanm3aTop npaBuiibHO paboTaeT, Mogenupys Bxog pH.
Cwm. pasden 8.1.7.

e Ecnu aHanusatop He pearnpyeT Ha cMmoaennpoBaHHble BXOAbl, 3aMeHUTe
nevyaTHyto nnarty.

e Ecnu aHanusatop paboTaeTt yaOBNeTBOPUTENBHO 1N NpeaBapUTEnbHbIA
yCcunuTenb pacnonoXeH B BbIHOCHON pacnpefenvTenbHon kopobke nnm
B pacnpeenutenbHoi Kopobke, yCTaHOBIEHHOW Ha AaTyuvke, nepeiante
K wary 3.

e Ecnu aHanusatop pabotaet HopMarnbHO, U NpeaBapUTENbHbIN yCUnuTenb
pacrnonoXeH B aHanuaaTope, 3Ha4uT AaTYMK HEUCNPABEH U JOSKEH
ObITb 3aMeHEH.

Mpo6nema MOXeT BbITb CBA3aHa C BbIHOCHLIM NpeaBapUTENbHbIM YCUNUTENEM UMK
¢ kabenem, coeauHsIOLLMM NpeaBapuUTenbHbIA YCUMTENb U pacnpeaenuTenbHyo
KOpOOKY C aHann3aTopoM.

a. Ybeautecb, 4TO BCe NpoBoOAa MeXay pacnpenenutensHo Kopobkowm
N aHanM3aTopOM MOAKIHOYEHbI.

b. Wcnonbayiite kabenb Rosemount. O6wunii kabenb MoxeT He paboTaTb.

o Ecnu guarHoctuueckoe coobuieHne ncyesno, npobnema Goina
B coeauHuUTEeNbHOM Kabene.
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e Ecnu coobuieHne octaeTtcsa, nepengnTe K wary 4.

4, Y6eaunTech, 4To NpobriemMa cBsidaHa C BbIHOCHLIM NpeABapUTErNbHBIM YCUUTENEM.
MogakntounTe aatunk pH HenocpeACcTBEHHO K aHanu3aTopy. Onsi NpoBEPKN CMeHUTE
meHto ¢ PAMP=SnSr Ha trAnS, a 3aTem BepHUTe ero B SnSr.

e Ecnu cooblueHne 06 ownGke ncHe3aeT, 3HAUUT HEMCMPaBEH BbIHOCHOM
npeaBapuUTenbHbIf yeunuTens. 3amMeHuTe NpeaBapuTENbHbIA YCUNUTEb.

e Ecnu ownbka octaertcs, HencnpaBeH AaTuMK. 3amMeHUTE OaTUUK.

SLOPE Err LO (OLUMBKA: HAKJIOH)

SLOPE Err LO o3HavaeT, 4To nonbiTka KannbpoBku Oydepa B ABYX TOYKaX He yaanach.
HaknoH cnuwwkom Hu3kmii (<40 mB/pH) ons TOYHOro namepeHus.

OnarHocTtuka u yctpaHeHue HeuncnpaBHoctu SLOPE Err LO
1. MoBTOpPUTE KANMOPOBKY.

a. [MpuynHOM HNM3KOro HaKMOHa MOrYT CTaTb HETOYHbIE BydepHble pacTBopsI.
MoBTOpUTE KanNUBpPOBKY, Ncnonb3ys ceexve bydepHble pacTBopsbl. LenoyHble
6ydepHble pacteopbl ¢ pH 10 nnu Bbile 0COBEHHO NOABEPXKEHBI N3MEHEHMIO
3Ha4YeHns Npy BO3OENCTBMM BO3AyXa UNn BpeMeHu. Ecnun npy HeyaadHown
kannbpoBke ncrnonb3oBancs bydepHbIi pacTBop ¢ BbICOKUM pH, npu
NOBTOPEHUN KanMbpoBkM nonpobynte GydepHbIi pacTBop ¢ 6onee HMU3kMM pH.
Hanpumep, ncnoneayiite 6ydepHbii pactesop ¢ pH 4 1 7 Bmecto 6ydepHoro
pactBopa ¢ pH 7 n 10.

b. MopoxanTe, noka nokasaHusi B 6ycpepHOM pacTBope CTaHyT NOCTOSAHHbIMKU. Ecnn
AaTunk Haxoauncsa B paboyen XuakocTu, 3Ha4YMTeNbHO XONodHee Unm ropsivee,
YeM G6ydepHhI pacTBop, NogoxanTe He meHee 20 MUHYT Ans ctabunusauum
nokasaHumn B 6ydepHom pacteope. B kayecTBe anbTepHaTUBbLI, Nepes Havyanom
KanmbpoBKM NOMECTUTE AATUYMK B EMKOCTb C BOAOW TeMnepaTypbl OKpyXatoLLen
cpenbl Ha 20 MUHYT.

c. Y6eouTech, YTO BO BpEMS KanMGpPOBKU BBeAEHbI NPaBUIbHbIE 3HAYEHUS!
6ydepHoro pacTeopa.

e Ecnu BTOpasa kanvbposka npoLuna ycrneLHo, 3Ha4yuT, BO BpeMs NepBoW
NOMbITKM NPOM3oLLIa OLImbKa.

e Ecnu BTopas kanubpoBka npoBanunack, nepengurte K wary 2.

2. MposepbTe cxemy noakntodeHns. OcobeHHO BaxkHbI coeanHeHns ¢ TB-10, TB-7
n TB-8.
lMoBTOpPHO OTKanNMObpyNTE AaTHUK.

e Ecnu npobnema 3aknoyanack TOMbLKO B NPOBOAKE, AATYMK OTKanmbpyeTcs.
e Ecnu cooblueHne He ncyesno, nepenanTe K wary 3.

3. OcmoTpuTe 1 ouncTmTe gaTyuk. NMoBTOPHO OTKanNUbpynTe AaTYuK.
e Ecnu gatuuk Obin 3arpsisHeH, ero cnegyeT oTKanMbpoBaThb NOCIE OYMCTKU.
e Ecnu cooblLeHne He ucyesno, nepenanTe K wary 4.

4. MpoBepbTe AaTYMK Ha NCMIPABHOCTb.

e [lpu HanuuMK 3anacHoro AaTyrka, NOAKMNYMTE €ero K aHanMsaTopy.
OTkanubpymnTe AaTymMK C NOMOLLIO NPOLEAYPbl aBTOKaNMGPOBKM.

- Ecnu HOBbIV gaTumk He MoxeT BbiTb OTKanMbpoBaH, 3HauYnT, aHanu3aTop
HeuncnpaseH. [NepenaunTe Kk wary 5.

- Ecnu HoBbI faTumk MOXeT ObITb OTKanMbpoBaH, 3Ha4UT, HemcnpaseH Obin
CcTapbln AaTyuK.

e Ecnu Y Bac HeT 3anacHoro gat4yuka, namepbTe NnoJiHoe conpoTuBrieHne
anektpoaa (GIMP). Cwm. pa3den 8.1.7.
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- Ecnu nonHoe conpoTuBneHne anekTpoaa CoCTaBnsieT MeHee NPUMEPHO
20 MOM, aneKTpog TPeCHyn 1 ero Heo6xoAUMO 3aMEHUTb.

- Ecnun nonHoe conpoTtmenexne anektpoaa npesbiwaet 20 MOm, BepoATHO,
Aartyuk ucnpaeeH. Nepengute Kk wary 5.

5. MpoBepbTe paboTy aHanuaartopa, mogenupys Bxoapl pH. Cm. pa3den 8.1.7.

Ecnu aHann3aTop paboTaeT yooBneTBopUTenbHO, NnepenanTe K wary 6.

Ecnn aHanusatop He pearnpyeT Ha cMmopennpoBaHHble BXOA4bl, 3aMeHUTe
nevyaTHyto nnarty.

6. Ecnun aHanu3atop pearmpyeT Ha cMoAenvpoBaHHble BXoAbl, npobnema cessaHa
C AATYMKOM W COEANHUTENBHON NPOBOAKON. [1poBepbTE COeANHUTENBHYIO
NPOBOAKY OT TOYKM K ToYke. OTPEMOHTUPYWTE W 3aMEeHNTE HeUCnpaBHbIN kabenb.
Ecnu kabenb ncnpaseH, 3ameHute gatynk pH.

SLOPE Err HI (OLUMBKA: BbICOKUW HAKIIOH)

SLOPE Err HI o3Ha4aeT, 4To nonbiTka kanmbposkn Oydepa B ABYyX TOUKax He yaanachb.
HaknoH cnuwikom BbiCOkMI (< 62 mB/pH) Ans To4HOro nsmepenus.

OnarHocTuka u yctpaHeHue HeuncnpaBHoctu SLOPE Err Hi

1. MoBTOpPUTE KANMOPOBKY.

a. TPUYNHON HA3KOTO HaKMOHa MOTYT CTaTb HETOYHbIE BydepHble PacTBOPbI.

MoBTOpKWTE KANMOPOBKY, MCNOMNb3ys cBexue BydepHsble pacTBopsl. LLenoyHsle
OydepHble pacTBopbl ¢ pH 10 nnu Beile 0cO6eHHO NOABEPKEHBI U3MEHEHUIO
3Ha4YeHns Npu BO3LENCTBMM BO3AyXa UNn BpeMeHu. Ecnu npun HeyaayHon
kanmbpoBke ncnonb3osarncs 6ydepHbIi pacTBOP C BbICOKUM pH, npu
NOBTOPEHUN KanmbpoBkM nonpobynte BydepHbI pacTBop ¢ 6onee HMU3kMM pH.
Hanpumep, ncnonbayiite 6ydepHbii pacteop ¢ pH 4 1 7 Bmecto 6ydepHoro
pactBopa ¢ pH 7 n 10.

MopoxanTe, Noka nokasaHusi B 6ychepHOM pacTBope CTaHyT NOCTOsAHHbIMU. Ecnn
AaTunk Haxoauncs B paboyen XuaKkocTu, 3Ha4YnTeNbHO XONoAHee Ui ropsivee,
YeM G6ydepHEI pacTBop, NogoxanTe He meHee 20 MUHYT Ans ctabunusauum
nokasaHumn B 6ydepHom pacteope. B kauecTBe anbTepHaTUBbLI, Nepes Havyanom
KanmbpoBKM NOMECTUTE AATUYNK B EMKOCTb C BOAOW TeMnepaTypbl OKpyXatoLLen
cpenbl Ha 20 MUHYT.

Y6eauTech, 4TO BO BpeMsi KanvbpoBKM BBeAeHb! NpaBusibHble 3HaYeHUs
6ydepHoro pacTBopa. YUTobbl CBECTU K MUHUMYMY OLLMOKH, Bbi3BaHHbIE
BBEEHMEM HEMPaBUIbHbLIX 3HAYEHW BydepHOro pacTBopa, UCMonb3yiTe
npouenypy aBToKanuGpoBKU.

Y6enunTech, 4TO NokasaHus Temnepartypbl TOYHbl. CpaBHUTE Noka3aHWs AaTyvka
C nokasaHneM To4HOro TepMmomeTpa. [Npn HeobxoaumocTn nposeanTe
NMOBTOPHYIO KannmbpoBky.

e Ecnu BTOpas kanMbpoBKa NpoLuia ycreLHo, 3Ha4uT, Bo Bpemsi NepBom
NonbITKV NPOU3oLLna owmbka.

e Ecnu BTOpas kanMbpoBka HeyfayHasi, nepenguTe K wary 2.

2. CyLecTByeT MasnioBeposiTHasi BO3MOXHOCTb BO3HWKHOBEHUS MpobremMbl
C NporpaMmMon aBTokanuéposku. MposeanTe kanuGpPOoBKY C MOMOLLbIO NpoLieaypsbl
pYYHOM KannbpoBKu.

Ecnn py4Hada KaJ'IVI6pOBKa npoiuna ycnewHo, a aBTOKaJ'IVI6DOBKa He yaanachb,
BO3MOXHO, npo6nema B QNTIEKTPOHUKE AaT4UMKa. OGpaTMTer 3a NOMOLLbHO
Ha 3aBOA-N3roTtoBUTESb.

Ecnu pyyHas kannbpoBka HEBO3MOXHa, NepenauTe K wary 3.

3. MpoBepbTe paboTy aHanm3aTopa, mogenupys Bxoabl pH. Cm. pa3den 8.1.7.
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Ecnu aHanusatop paboTaeT yooBNeTBOPUTENBHO, NepenauTe K wary 4.

Ecnun aHanusatop He pearnpyeT Ha cMogennpoBaHHble BXOA4bl, 3aMeHUTe
nevyaTHyto nnarty.
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4. Ecnun aHann3aTop pearvpyeT Ha cMoAenMpoBaHHble BXOAbI, Npobrema cBsA3aHa
C JaTYMKOM UNW COeAUHUTENBbHON NpoBOAKOW. [poBepbTe COeAMHUTENbHYIO
MPOBOAKY OT TOYKM K Touke. OTPEMOHTUPYINTE UMK 3aMeHNTE HencrnpaBHbI kabenb.
Ecnu kabenb ncnpaseH, 3ameHute gatymk pH.

Std Err (OLULUBKA: CTAHOAPT)

Std Err o3Ha4aeT, 4TO HanpsbkeHne anekTpoaa CpaBHEHNS CUITbHO N3MEHMUIOCh.
TUNUYHBIMU NPUYMHAMU SBNSIOTCS BO34ENCTBUE OTPaBMSIOLLMX BELLECTB, CybOUAOB UK
LUMaHWAoB MW ANUTENbHOE BO3AENCTBYE BbICOKOW TeMnepaTypsbl.

Bnok-cxema — Std Err
D,VIaFHOCTVIKa n yctpaHeHune HEMCHpaBHOCTeVI 3aBUCUT OT TUNA AaTyUKa.

e Ecnu patunk nognexuT peMoHTY, JorenTe pacTBOp ANEKTpOnuTa U 3aMeHnTe
anadparmy. OTKanMbpynTe AaTyumk.

- Ecnu gatuuk MoxHo oTkanuGposathk, npobrnemMa ycTpaHeHa.

- Ecnu paTumk He MoxeT ObiTb OTKaJ'IM6DOBaH, 3ameHuTe ero. Ecnu gaTymk ocHalwéH
N3MEepPUTESTbHbIM 3NMEKTPOOOM U SNMEKTPOAOM CpaBHEHUA, 3aMEeHUTE TOJTbKO
ANeKTpoa CpaBHEHUA.

e  Ecnu paTtunk He NofgnexuT peMoHTy, nonpobyiTe Npoueaypy NOBTOPHOMN aKTUBaLMK
3MeKTpoAa CpaBHEHUs.

- Ecnu noBTOpHO aKTMBUPOBaHHLIN AATYNK MOXHO OTKanunGpoBsaTth,
npobnema yctpaHeHa.

- Ecnun natuuk He MOXeT ObITb OTKanNMOpoBaH, 3aMeHUTE ero.

rOM FAIL nnun CPU FAIL (OTKA3 N3Y UIn un)

rOM FAIL nnn CPU FAIL o3HavaeT, YTO SNeKTPOHUKa M3MEPUTENBHOIO nepeaaTynka
BbILLA M3 CTPOS. 3aMeHNTE SMNEKTPOHHYI0 neyaTtHyto nnaty (PN 23992-02 [-HT] wunu
PN 23992-03 [-HF]).

AdC WArn nunu CyCLE PWr (MPEOAYNPEXOEHUE: ALN

wnu MUTAHUE)

CoobueHne Adc WArn nnmn CyCLE PWr nosiBnsieTcs Ha MrHOBeHWe, Koraa aHanusaTtop
obHapyxuBaeT BHYTPEHHIOK NpobriemMy BbluMCNEHNs. AHanM3aTop NOBTOPSAET BblUYMCEHME,
1 coobLLIEHNE ncYe3aeT Nocre yCrneLwHoro 3aBepLueHns pacdeta. Ecnm coobuieHne

0To6pa>+<aeT0ﬂ NOCTOAHHO, BO3MOXHO, HENCNnpaBHa 3J1eKTPOHUKa
N3MEPUTENTbHOIO nNepegaTtymka.

AnarHocTuka u yctpaHeHue HeucnpaBHoctn AACWArn unmu CyCLE PWr
1. MpoBepbTe paboTy aHanm3aTopa, mogenupys Bxoabl pH. Cm. pa3den 8.1.7.
e Ecnu aHanusatop paboTaeT yooBNeTBOPUTENBHO, NEpenanTe K wary 2.

e Ecnu aHanusatop He pearnpyeT Ha cMmogennpoBaHHble BXOA4bl, 3aMeHUTe
nevyaTHyto nnarty.

2. Ecnun aHanu3atop pearmpyeT Ha cMoAenvpoBaHHble BXoAbl, npobnema ceasaHa
C AaTYMKOM UNN COEAMHUTENBHOW NMPOBOAKOW. [poBEepbTE COEANHUTENBHYHO
NPOBOAKY OT TOYKM K ToYke. OTPEMOHTUPYWTE MK 3aMeHNTE HencnpaBHbIn kabenb.
Ecnun kabenb ncnpaseH, 3ameHnte gatymk pH.

WrltE Err (OLULUBKA 3ANMUCH)

WFITE Err o3HavaeT, 4to Ha nnaTe L He ycTaHoBneHa nepembivka JP1. AHanusatop
He MOXeT OblTb 3anporpaMMMpoBaH U oTkannbpoBaH 6e3 yCTaHOBINIEHHOIO AaT4yumKa.
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8.1.5
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OunarHocTuka u yctpaHeHue HeucnpasHocTu WritE Err

[MpoBepbTe nonoxeHune nepemblydkn JP1 Ha nnate LIM. Ecnu ¢ 0gHOro 13 KOHTaKToB
CBUCaeT nepemblyka, Npukpenute ee kK 06enm KoHTakTaM. Ecnu nepemblyka NOMHOCTbIO
OTCYTCTBYET, ucnonb3ynte nepembluky JP3 (50/60 ') — oHa He ABnsieTCst KPUTUYECKON
nepemMbIvKon. Ha aHanozoeol nname ecmb aHasio2u4yHble HOMEePHbIE MepPeMbIHKU.
lposepsiemas nepembiyka Haxodumcsi Ha rname LI, komopas sendemcsi ueHmparnsHoU
rnnamod. BbIKNounTe 1 CHOBA BKIMOYMTE NMUTaHWe aHanusaTopa.

o ﬂepeKmoqume NUTaHNA OOJMKHO NpnUBECTU K NCHE3HOBEHUIO coobLeHus.

e Ecnu coobuieHne He ncyesaeT, 3ameHNTe QNEKTPOHHYIO NeYaTHyo nnarty.

FACt FAIL (OTKA3 3ABOACKUX HACTPOEK)

FACt FAIL o3HayaeT, 4TO Npubop He Gbin oTkannbpoBaH Ha 3aBoae. ObpaTuTech Ha 3aBoA-
nsrotosutens. Ckopee BCcero, aHanuaaTtop 6yaeT HeobxoauMo BEpPHYTb Ha 3aBOA-

n3roTtoBuTenb Ansd KaJ'II/I6POBKVI .

[narHocTtuka n yctpaHeHue HencrnpaBHOCTEN NMpu
OTCYTCTBMM ANArHOCTUYECKUX COODLLLEHMI

Ecnu grnarHocTnyeckue coobLueHns OTCYTCTBYIOT, HauauTe npobnemy(bl) B Tabnuue Huxe
N CMOTPUTE MHPOPMALIMIO B COOTBETCTBYHOLLIEM pa3aerne.

Mpo6nema

Pasgen

Mpun nonbITke 3anporpaMMMpoBaThb UK
oTKanMbpoBaTb aHanu3aTop Ha gucnnee
nosiensetca /d000.

1d000 Ha ducnnee

Ha gucnnee muraet coobuieHne o6 owwmnbke

Pa3zden 8.1.4

AHanmsaTop He OTBeYaeT yaaneHHoOMy
KOHTpoOnnepy

AHanusamop He omeedaem IRC

Mpobnembl KanMBpPOBKM

Mocne nonbITKM KanMGpPOBKM BO3HMKaET
owmnbka SLOPE Err HI viin SLOPE Err LO

lMocne nonbimku Kanubpoexku 803HUKaem
owubka SLOPE Err HI unu SLOPE Err LO

Bo Bpemsi kannubpoBKM NOCTOSIHHO MUraeT
bF1 vinn bF2

Bo spems kanubposKku nocmosHHO Mueaem
bF1 unu bF2

MokasaHusa pH B 6ydepHoM pacteope
AperdyoT BO BPEMSI PyYHON KanubpoBKU

lNoka3zaHusi pH 8 byghepHOM pacmeope
Opelighytom 80 8pemMsi py4HOU Kanubposku

Mpobnembl n3amepeHus

[aTunk He oTBeYaeT Ha N3MEeHeHNs
M3BECTHOrO 3Ha4YeHus pH

Jamuyuk He omeeyaem Ha UBMEeHEHUS
3Ha4yeHus1 pH

Kannbposka 6ydepHoro pacteopa
npuemnemMa; pH TeXHONorM4eckoro
npoLecca HEMHOro OTNMyaeTcs

OT OXXMOAEMOro 3Ha4YeHUsI

Kanubposka 6ychepHo20 pacmeopa
npuemnema, pH mexHonoauyeckoeo
rpoyecca HEMHO20 omu4yaemcsi
om oxudaemMoa0 3Ha4YeHus1

Kanunbposka 6ydepHoro pacteopa
npuemnemMa; pH TexHonormyeckoro
npouecca KpanHe ownboYHo n (Mnm)
noKasaHus LyMHble

Kanubposka bygepHoeo pacmeopa
npuemnema; pH mexHonoeu4yecko2o
npoyecca 3Ha4umenbHo20 omau4yaemcs
om 0XudaemMoe0 3Ha4yeHusi

HeTouHble nokasaHus TemMmnepartypbl

lNokasaHusi memnepamypb! HE MOYHbI

MpobGnemsbl aHanusartopa

OTcyTcTBUE OTOOPAXKEHUSA

Lucnnel HU4e2o0 He omobpaxkaem
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Mpo6nema Paspgen

CermeHTbI gucnnes oTCyTCTBYIOT UK CeameHmbI ucriness omcymemesyrom
oTobpaxaroTcst HenpaBunbLHO

AHanusaTop 3a6J'IOKVIDOBaH, BCE€ CEerMmeHTbI AHanusamop sab'no;(upoeaH
aucnnea noacseYveHbl

AHanusaTop nepuoanyecku AHanusamop nepuodudecku
CaMOCTOsITEeNbHO NepesarpyxaeTcs caMocmosimesibHO repesazpyxaemcs.

Id000 Ha gucnnee

B aHanusatope Obin 3anporpamMMupoBaH kog 3awwmThbl. Mepen kanmbpoBkoni unu
nporpaMmmMupoBaHNeM aHanusaTopa cnegyeT BBECTU NPaBUMbHbIN KOA,.

AHanusaTtop He oTBevaeT IRC
1. Y6eaunTech, 4TO aHanM3aTop nonyyaeT curHan.

a. Ounctute okowko nepen VIK-getektopom. [leTekTop npeacraBnseT cobon
HeBOMbLLIOW NPSAMOYrONbHUK HAZ, OCHOBHbLIM AWCTNEEM.

b. Oepxute IRC Ha paccTosiHum He MeHee wwecTu pyToB (183 cm) oT aHanm3aTopa
1 nopg yrnom He 6onee 15 rpagycoB OT LieHTpa.

c. Ecnu 6artapes cagutcs, nogHecute IRC 6nvke (B npegenax aByx ytos (61 cm).
2. Ecnu He yaanocs BeinonHuTtb war 1, nposepste IRC.

a. Ecnuy Bac ectb BTOpon aHanusatop 5081-P, nposepbTe IRC Ha Hem. Ecrin
3anacHo aHanmn3aTop OTCYTCTBYET, nepenauTte k wary b.

b. TMpu HaxxaTum KNaBULLIN JOIMKEH rOPETb 3€NEHbIVi CBETOAMOAHbBIV MHOUKATOP,
pacnosnoXeHHbIN YyTb Bbille 1 Mmexay kHornkamm RESET (CBPOC) n HOLD
(YOEPXAHME). CBeToanoaHbIi MHAMKATOP MOXET ObiTb MEPEKPBIT YaCTbio
YepHOW Pe3NHOBON MIEHKU. YaanuTe nneHKy HOrmreM co CBETOAMOLHOrO
nHaMkaTopa. [1Ba npo3payHbiX CBETOAMOAHbBIX MHAMKATOpA Ha NepeaHen naHenu
IRC Hukorga He ropaTt. OHu nepefatoT HeBuaumbln VK-curHan.

c. Ecnu 3eneHbin ceetogmoaHbii nHamkatop He ropuT, IRC He paboTaer.
Mepengute k wary 3.

3. OtHecuTte IRC B 6e3onacHyto 30Hy 1 3ameHuTe aBe batapen AAA 1,5
B nocrtosiHHOro ToKa.

e Ecnu 3eneHblin CBETOANOAHBIN UHANKATOP rOpUT, HO aHanM3aTop No-npexHemMy
He OTBevaeT, nepenguTe K wary 4.

e Ecnu HY CBETOAMOAHBIN MHOUKATOP, HU aHanNM3aTop He pearnpyor,
3ameHuTe IRC.

4. 3ameHuTe naHenb gucnnesa aHanusartopa.

Mocne nonbITKU KanNnMOpoBKM BO3HUKaeT owmnbka SLOPE Err
HI vnu SLOPE Err LO

Cm. SLOPE Err LO vnu SLOPE Err HI pnst nomoLuy ¢ ycTpaHeHuem npobnem
C KannbpoBKOI HaKMoHa.

Bo Bpems kannbpoBku noctosHHO muraet bF1 unu bF2

Bo Bpems aBTokanubposku bF1 unu bF2 muraet oo crabunusaumm nokasaHum gaTymka
pH B 6ydepHoM pacTBope.
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1. MNMpoBepbTe Npeaensl ctabuneHocT. Ecnn ycTaHoBREH CRWLLIKOM Y3KuUiA AuanasoH
cTabunusauum (noackaska PH) nnu cnuwkom AnuTensHoe BpeMs ctabunusauum
(noackaska tIME (BPEMSA)), aHanusaTop He GyaeT NnpuHMMaTh nokasaHust
OydepHoro pacteopa. [NpaBunbHbIn Boibop ans PH — 0,02, a ana tIME (BPEMA) —
10-20 cekyHa.

2. [aiiTe gocTaTouHO BpeMeHH, 4TOObl TeMnepaTtypa AaTyuka AoCTurna TemnepaTtypbl
6ydepHoro pacTteBopa. Ecnv gatumk Haxoamncst B paboyen XUaKoCTU, 3HaYMTENbHO
ropsiyee unu xonoaHee, Yem 6ydepHbIin pacTBop, NoaoKamTe He MeHee 20 MUHYT
Ans cTabunusaumu nokasaHuii B 6ycdpepHom pacTBope. B kayecTBe anbTepHaTWBbI,
nepen Hayanom kanmbpoBKM MOMECTUTE AATYMK B eMKOCTb C BOAOW TemnepaTypsbl
oKkpyxatowen cpeabl Ha 20 MUHYT.

3. Momelas gaTtyumk B Kaxabli HOBbIN BydepHbIi pacTBOp, 06A3aTeNbLHO NOKPYTUTE
€ro BHyTpu pacTsopa.

4, HakoHel, npoBepbTe AaTuuk. MpoBepbTe NpaBUIIbHOCTbL CXEMbI MPoBOAKM. Kpome
TOrO, AATYNK MOXET ObITb FPA3HBIM UM CTaPbIM, UMW 3NEKTPOL, CPABHEHUS] MOXET
ObITb UCTOLLEH.

a. [MpoBepbTe NpaBUNLHOCTb NOAKMIOYEHUS AaTUmnKa K aHanuaaTopy. Obpatute
ocoboe BHMMaHWe Ha knemmbl TB-10 (MB Bx.), TB-7 (aTanoH) n TB-8
(3asemnsoLWwM NPpoBOA).

b. Ounctute aHanusaTop.

c. Ecnu patuuk He noanexuT peMOoHTY, MPOBeANTE NOBTOPHYIO akTUBaLMIO
3MEeKTPOAA CPaBHEHUS.

d. Ecnu gatyuk noanexuT pemMoHTy, LONenTe pacTBOp 3M1eKTponmMTa u 3aMeHnTe
XNOKOCTHOE coeunHEeHne.

e. 3ameHwuTe gaTyvk. MNokasaHue ynctoro aatumka pH He JoMmKHO ApelicoBaTth
B 6ydepHOM pacTBope.

NMokasaHusa pH B 6ycepHOM pacTBOpe ApencyloT BO Bpems
pPy4HOM KannopoBku

1. [ante goctaToyHO BpeMeHu, 4ToObl TemnepaTypa AaTyvka JoCcTUrna TemMneparypbl
6ycepHoro pacteopa. Ecnu gatumk Haxoguncs B paboyert XX1aKoCTH, 3HaYUTeNbHO
ropsiyee unu xonogHee, Yem 6ydepHein pactBop, nogoxante He MeHee 20 MUHYT
Ans ctabunusauum nokasaHui B 6ydepHom pacteope. B kayecTBe anbTepHaTuBbI,
nepe Havanom KanmbpoBKM MOMECTUTE AaT4MK B EMKOCTb C BOAOW TemnepaTypbl
oKkpyxatower cpeabl Ha 20 MUHYT.

2. Momelyas gaTtyuvk B Kaxabli HOBbIN BydepHbIi pacTBOp, 06A3aTeNbLHO NOKPYTUTE
€ro BHyTpu pacTsopa.

3. HakoHel, npoBepbTe AaTuuk. MpoBepbTe NpaBMIIbHOCTbL CXEMbI MPoBoAKK. Kpome
TOrO, 4ATYNK MOXET ObITb FPA3HBIM UM CTaPbIM, UMK 3NEKTPOL, CPABHEHUS] MOXET
ObITb UCTOLLEH.

a. [MpoBepbTe NpaBUNbLHOCTb NOAKMIOYEHUST AaTYmnKa K aHanmaaTopy. Obpatute
ocoboe BHMMaHue Ha knemmbl TB-10 (MB BX.), TB-7 (3tanoH) n TB-8
(3asemnsoLWMIA NPOBOA).

b. Ouuctute gaTymk.

c. Ecnu patuuk He nognexuT PEMOHTY, NpoBeanTE NOBTOPHYIO aKTUBaLMNIO
neKTpoaa CpaBHEHUA.

d. Ecnu gatyuk nognexut PEMOHTY, JorienTe pacTBOp ANEKTPONiMTa U 3aMeHuTe
XNOKOCTHOE coeuHEeHune.

e. 3ameHuTe gatyumk. [NokazaHue YncToro gaTymka pH He JomkHO AperdoBaTtb
B B6ycbepHoMm pacTBope.
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KanunbpoBka 6ycepHoro pacrtesopa npuemnema;
pH TexHONorm4yeckoro npouecca HEMHOro OoTNIM4YaeTcA
OT 0OXMOaeMoro 3Ha4eHus

Pasnuuunga mexay nokasaHnsamu pH, CHATEIMU C MOMOLLBIO OHMNanH-npubopa

1 nabopaTopHOro uUnu nepeHocHoro npubopa, SBNATCA HOPMOW. B oHnanH-nprubope
AeNCTBYIOT NepeMeHHble npouecca, Hanpyumep, NoTeHuManbl 3eMnn, NnapasnTHbIe
HanpsbkeHust N 3 deKTbI OPUEHTALMM, KOTOPbIE He BNMAIOT Ha NabopaTopHbIA nnu
nepeHocHoN npmbop.

KanubpoBka 6ycepHoro pactesopa npuemnema;
pH TexHonornyeckoro npouecca 3Ha4MTesIbHOro oTnnyaeTcs
OT OXXMAAeMOoro 3Ha4eHusi

Cuvctembl NnpegnonaratoT KOHTYp 3a3eMrieHns (M3MePUTENBbHYI0 CUCTEMY, NOAKIIOYEHHYIO
K 3a3eMneHunio 6onee Yyem B OHON TOYKE), MraBatoLLyto cucTemy (6e3 3azemneHns) unm
LWyM, MHAYLMPYEMbIV B aHanusaTope kabenem gatyuka. Npobnema Bo3HMKaeT n3-3a
TEXHOMMOrMYEeCKOro nNpoLecca unmn ycTaHoBku. 3TO He owmbka aHanusatopa. [Npobnema
AOIMKHA NCYE3HYTb NOCMe U3BNEYEeHNs daTymKka U3 CUCTEMBI.

1. [ns nogTBepXXOeHUsA KOHTYpa 3a3eMieHuns. ..

a. YbeguTech, YTo cucTeMa paboTaeT AOIKHLIM 06pa3omM B BydepHbIX pacTBopax.
Y6eamTech, YTO HET MPSIMOrO ANEKTPUYECKOTO COEANHEHNS MEXAY €MKOCTSIMU
¢ BydepHbIMU pacTBOpaMu 1N TEXHONOMMYECKON XUAKOCTbIO
unu Tpybonposogamu.

b. 3auuctute KOHUbI NPOBOAOB GONbLIOrO ceyeHus. NoacoeauHNTE OOUH KOHELL
npoBoAa K TEXHONOrM4eckoMy TpybonpoBoay unm NnoMecTuTe ero
B TEXHOJIOTMYECKYHO XMAKOCTb. [TOMecTUTE ApYroi KOHEL, MPOBOAA B KOHTEMHEP C
BydepHbIM pacTBOPOM C AaT4nkoM. MpoBoA co3aaeT anekTpuyeckoe
coeVHEHVE MeXAyY NPOLECCOM U AATYUKOM.

c. Ecnu aHanornyHble npoGrnembl BO3HMUKAOT MOCHE YCTaHOBIEHUS COEAUHEHMS,
CYLLLECTBYET KOHTYp 3a3emMneHusi. Ecnu npobnemMbl OTCyTCTBYHOT, KOHTYP
3a3eMIeHNsI MOXET CYLLECTBOBATL UM He CYLLEeCTBOBATb.

2. lMpoBepbTe 3a3emneHne TEXHONOIMYECKOro npoLecca.

a. VamepuTenbHas cuctema Hyxgaetcsi B 06LLieM 3a3eMieHnm: Yepes pabouyio
XUIKOCTb U TpyGonpoBos. MnacTvkoBbIi TpyGonpoBos, CTEKITOBOSIOKOHHbIE
pesepByapbl U He3a3eMIeHHbIe UM NITOXO 3a3eMITIEHHbIE COCYAbI
He obecneunBatoT KOHTYp. MNnaBatoLas cuctemMa MOXeT noslyyaTb napasuTHble
HanpsKeHUst OT APYroro aneKTpMYeckoro 06opyaoBaHus.

b. 3asemnuTte TpybonpoBoa Unu pesepsByap Ha MecTHoe 3asemrieHne. MoryTt
noTpeGoBaTLCA MeTanMYeckne TPOMHKKKM, 3a3eMssioLLmMe KonbLa Unm
3a3eMISOLIME CTEPXHM.

c. Ecnu npo6nema ocranack, NOAKMOUYATE NPOBOZ OT 3a3€MITEHUA UCTOUHMKA
NUTaHKsA NOCTOSIHHOIO TOKa K Koprycy aHanuaartopa. [MoaknioynTte BTOpoii NpoBoa
OT Kopryca aHanusatopa K TEXHOMOrM4eckoMy npoLieccy. ST coeanHeHns
NpPUBOAAT 3a3eMreHne K TOMY e NoTeHumany.

d. Ecnu npobnema coxpaHsieTcsl, 3Ha4YuT, MPOCTOEe 3a3eMIIEHNE He ABMSIETCS
npu4nHoi. BeposiTHO, WyM NpoHMKaeT B Npubop Yepes NpoBOAKY AaTuuka.
Mepengute k wary 3.

3. YnpocTuTe NpoBOAKY AaTymKa.

a. OrtcoeauHnTe OT AaTymka Bce npoBoaa, kpome: TB-4 (RTD SNS), TB-5 (RTD IN),
TB-7 (REF IN) n TB-10 (pH/ORP IN). Ecnu ucnonb3yeTcs BbIHOCHON
npeaBapuTeNbHbIN yCUNUTENb, OTCOEAMHNTE MPOBOAA Ha BXOAHOW CTOPOHE
pacnpefenuTensHom Kopobku.

b. Sa(bVIKCVIpyIZTe KOHUbI OTCO€QMHEHHbIX MPOBOAOB, BKIOYaA BCe 3KpaHMpyoLimne n
ApeHaXHble NPOBOAHUNKHA, 4YTOObI OHU CJ'Iy‘-IGI?IHO He coeanHUnNncb ¢ gpyrmmun
nposogamu, KnemmMmamum nnu Kopnycom aHanusartopa.
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c. lMogkniounTe nepemblyky mexay TB-3 (RTD-RTN) n TB-4 (RTD-SNS).
MogkntounTe BTOpYtO Nepembluky mexay TB-7 (REF IN) n TB-8 (SOL GND).

d. MNomecTtute gatynk obpaTHO B pabouyto XMAKOCTb. B crnyyae nosisneHus
aunarHoctuyeckux coobuieHun, Hanpumep, GLASSFAIL unu REF WA,
OTKIMOYUTE AMArHOCTMKY AaTymKa.

e Ecnu npobnema yctpaHeHa, noMexy nocTynanu B aHanm3aTop No ogHOMY
M3 NpoBOOOB AaTyuKa. I/IamepMTeanaﬂ cuctemMa MoXeT NoCTOAHHO paGOTaTb
C YMPOLLEHHOW MPOBOAKOWA.

e Ecnu npobnema He ucyesna, nepenauTte K wary 4.
[MpoBepbTe HanUuMe JONOMHUTENBHbIX 3a3€MITEHUIA UMM CHUXKEHHOMO YPOBHSA LLyMa.

a. CucTema aneKTpoaoB NOAKIYAETCS K 3a3EMIEHUI0 Yepe3 TEXHOMOTUYECKUIA
npouecc. Mpu HanMuum gpyrux 3a3emMnsoLLMX COeaUHEHWNIA, CYLLECTBYET
HECKOMbKO NyTew 1 KOHTYPOB 3a3eMIIeHus.

b. LUym nonagaet B namepeHue nnbo Yyepes npsiMoe coeguHeHne (06bIMHO Mexay
kabernem 1 3azemneHHbIM MeTanIom), NMMbo Yepes KOCBEHHOE CoeauHEHNE
(06bIYHO BNEKTPOMArHMTHbIE NOMEXU/PagNoNoMexu, YNoBIeHHbIE kKabenem).

c. Ecnu kabenb Aatunka nponoxeH BHyTpy kabenenposoaa, Mexay kabenem
1 kabenenpoBoAOM MOXEeT NPOU30UATH KOPOTKOe 3aMblkaHue. [NponoxwuTte kabenb
CHapyxu kabenenposoaa. Ecnv npobnema yctpaHeHa, KOPOTKOe 3aMblkaHue
BO3HMKanNo Mexay CTonioM 1 kabenenpoBoaom. BeposiTHO, aKpaHMpyoLwuia
NPOBOAHMK OBHaXMICs u KacaeTcsa kabenenposoaa. OTpeMOHTMpPYNTe kabenb
1 ycTaHoBWTe ero obpaTtHo B kabenenposos.

d. YTtobbl n3GexaTb HABEAEHHOTO LWyMma B kabene aatyvka, NposioXkuTe ero kak
MOXHO Janblle OT CUMOBbIX Kabernen, pene v anNeKkTpoaBUraTeneil.
He ponyckainTe noaKntouYeHNs 4AaTYMKOB K NEPENONHEHHbIM NaHensiM
1 KabernbHbIM NoTKaMm.

e. Vspepka Wwym MoXeT nonagaTtb B KOpPMyC aHanv3aTopa M3 MeTasnsna, Ha KOTOPOM
OH yCTaHoBMeH. 3aTeM 3TOT LyM nonajaeT B 3NeKTPOHWKY aHanusartopa. Ecnn
n3onsAuMsa aHanmaaTopa oT MeTanIM4eckoro KpenneHus ycTpaHseT npobnemy,
nepemecTuTe aHanuaaTop B Apyroe MecTo WUn UCNonb3ynTe N30NupyoLLme
mMaTepuarnbl Npy yCTaHOBKE.

f. Ecnmn I'IpOGJ'IeMbI C KOHTYPOM 3a3eMIieHnA He yCTpaHeHbl, O6paTMTer
K npomssoguTento. [Anga peleHus I'Ip06J'I6M, CBA3aAHHbIX C yCTaHOBKOIZ, MOXeT
ﬂOTpe6OBaTbCﬂ BU3UT OMNbITHOIoO TEXHUYECKOro cneunanmncra.

HeTouHble noka3zaHua TeMmnepartypbl

1.

[ns ycTpaHeHns npobriem, cBA3aHHbLIX C TemnepaTypow, obpaTutecs K
TEMP HI u TEMP LO.

OTkannbpyiite TeMnepaTypHbIA OTKIINK AaTymKa.

Mpun HeobxogMMOCTM aBTOMaTUYeckas TemMnepaTypHas KOMneHcaLmsa MoOXeT ObiTb
BPEMEHHO OTKITHOYEHa, a aHanM3aTop MOXET ObiTb NepeBeeH B PEXMM pPyHHOM
TemnepaTypHon komneHcaumm. [Ins py4HOn HacTpOWKM KOMNeHcauum Belbepute
Temneparypy, paBHyIO CpefHel TeMnepaType TEXHOOrMYeCcKoro npotecca.
MonyyeHHoe 3HayeHue pH ByaeT owmnboyHbIM. Yem Gonee nameHunBa TemnepaTypa
1 Yyem danblue pH ot 7, Tem 6onblue NorpeLiHoCcTb.

Mpo6nembl HART-koMMyHMKauum

1.

Ecnu nporpammHoe obecneveHne kommyHukatopa 375 unu 475 He pacrno3HaeT
aHanusatop pH/OBI1 5081, obpatutechb K MECTHOMY NpeacTaBUTENIO KOMMaHUK
Emerson 3a obHoBneHveM.

Y6eauntech, 4To TpeboBaHus K Harpyske un HanpsbkeHutio HART cobniogeHsl.

a. Ana HART-koMMyHMKaumm HeobxoamMmMa MruHUMarnbeHas Harpyska
250 OM B TOKOBOM KOHTYpe.
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b. YcraHoBuTe pesuctop 250-500 Om nocnegoBaTeribHO C TOKOBbIM KOHTYPOM.
MpoBepbTe hakTUyeckoe 3Ha4YeHe pe3ncTopa ¢ NOMOLLLI OMMETpa.

c. Ana HART-KOMMYyHMKaUMK HanpsiKeHe NUTaHUs OOMKHO ObITb HE MeHee
18 B nocTosiHHOro ToKa.

3. Y6eaunteck, 4To HART-KOMMYHMKATOP NOAKIIOYEH NPaBUITLHO.
a. BbiBoAbl kKOMMYHMKaTOpa AOMKHBI ObITb MOAKIOYEHBI YEPEe3 HarpysKy.

b. KOMMyHVIKaTOp MOXeT ObITb NOAKIH4YEeH Yepes KneMmMbl NMTaHnA
(TB-15 u TB-16).

4. Y6eaunTeck B NpaBunbHOCTY paboTbl KOMMyHUkaTopa 375 unun 475, npoBepus ero
Ha gpyrom yctporictee HART Smart.

a. Ecnu kommyHukaTop paboTaeT, BO3MOXHO, 13 CTPOS BbILLIA SMEKTPOHMUKA
n3mepuTensHoro nepegatymka. ObpaTuTech K MECTHOMY NpeacTaBUTENIO
komnaHun Emerson 3a nomoLubto.

b. Ecnu npuunHa HencnpaBHOCTU B KOMMYHUKaTOpe, 0GpaTUTECH BK MECTHOMY
npeacraBuTento KoMnaHunm Emerson 3a noMoLbto.

OTcyTcTBUE OTOOpakeHus
1. Obsna3aTenbHO cobnoaanTe TpeboBaHUS K MUTaHUIO.
a. [MpoBoa NoNoXUTENbHOrO HaNPSKEHU AOIMKEH OblTb NoAkntodeH k TB-16.

b. TlMpoBepbTe TpeboBaHUSI K HANPSXKEHMIO MOCTOSIHHOIO TOKa
N OrpaHNYeHns HarpysKku.

2. lMpoBepbTe HanM4me NIOXMX COeQUHEHWI MexXay nevyaTtHbIMu Nnatamu. Ybegurecs,
yTO Wnend Mexay avcnneem n nnatamu LM HagexHo 3akpenneH B rHe3ne
Ha nnate LiMN. Y6eauteck B HagexXHOCTV pasbema Mexay NpoLeccopom
1 aHanorosbIMu NnaTamu.

CermeHTbI gucnnes OTCYTCTBYIOT

3ameHuTe NaHenb gucnnes.

AHanusaTtop 3abnokmpoBaH
1. BbikntounTe nutaHne nNoCTOAHHOIO TOKa, 3aTeM BKIK4YnTe ero cCHoBa.

2. Ecnu npobnema octanachk, 3ameHunTe anekTpoHHble nnatbl (PN 23992-02, HT;
PN 23992-03, FF).

AHanusaTtop nepumoanYecku camocToATEeNILHO Nepesarpy)aeTcs.
Ecnv aHanm3aTop nepuoamnyecku nepesarpyxaeTcs, BbINOMHUTE CrieaytoLLUme Lwaru.

1. Kak npaBurno, npobrnema cBsidaHa C HeENpaBUIIbHbIM NOAKTHYEHNEM BXOAHbIX
knemm RTD.

a. [lpoBog 3asemnennss RTD gormkeH 6biTb nogkntoveH Kk TB-3. MiameputenbHbii
BbiBo4 RTD gomkeH ObiTb NnogkntoyeH k TB-4, a BxogHou npoog RTD gormkeH
ObITb NoakntodeH k TB-5. Ecnu gaTtumk pH He ocHaweH RTD, nogkntounTe
nepemMblyky K knemmam TB-3 n TB-4, a BTopyto nepemblyky kK TB-4 n TB-5.

b. Ecnu nogkntodeHns RTD 6binn nepenyTaHbl, Kak OMMcaHo B Liare a, oTKIoyuTe
aBTOMaTUYECKYI0 TeMNepaTypHYIO KOMMEHCALMIO U NepPeKnoYnTe aHanmM3aTop
B PYYHOW TEMMEPaTYPHbIV PEXMM.

2. Ecnu npoogka RTD BepHa, HO Npobnembl He YCTpaHEHbI:

a. [lpoBepbTe UCTOYHUK NUTAHUS. Yb6eguTech B HenpepbIBHOCTU NUTAHUA
M NPaBUNbHOCTU HaNpPsaXXeHnaA.

b. TMonpoByiiTe NOAKMHYUTE aHANU3aToOpP K APYroMy UCTOUHUKY NMUTaHWSI.
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8.1.6

OTo6pa>KeH|/|e ONarHoOCTN4YeCKnNX nepemMeHHbIX

Ha3HauyeHue

B aTom pasgerne onnucbiBaeTca, Kak 0T06pa3VITb OnarHoctn4yeckmne nepemMeHHble,
nepevncneHHble Hmxe:

[AunarHocTnyeckne namepeHus

1. HanpsixeHne gatunka B MB (InPut)
2. MonHoe conpoTtmBneHne anektpoga B MOwm (GIMP)
3. KoHTponbHas Temnepatypa B kKOm (rIMP)(”

4. TemnepaTypa B °C
OdunarHocTuyeckue coobLieHus
1. Bepcusi nporpammHoro obecnevenus (VEr)

2. OTob6pasnTb nocrnegHue Tpu cooblieHns o6 owmnbkax (ShoW FLE).

NPUMEYAHUE

Oucnnen npegHasHayeHbl TONLKO ANA YTEHUs.

OTo6paxeHue AMarHOCTUYECKUX NepeMeHHbIX

1. YT06bI BOWTU B MeHI0 anarHocTuku, Haxvmte DIAG (QUATHOCTUKA) Ha IRC.
MosiBnTCA HanpskeHne aatynka B MB (InPut).

2. Haxmvmnte NEXT (OQANEE).

[MNosiBUTCA NonHoe conpoTuBrieHne anekTpoga c I'IOHpaBKOVI Ha TeMmnepartypy
8 MOMm (GIMP).

3. Haxwure NEXT (JANEE).

MosiBnTCA KOHTPOMbHOE nonHoe conpotuenexue (rIMP). KoHTponbHoe nonHoe
COMPOTUBIIEHNE OObIYHbIX 3NIEKTPOAOB CPABHEHUS HU3KOTO CONMPOTUBMEHUS

13 cepebpa/xnopuaa cepebpa npeacrasneHo B KOM. B pegkmx cnydasx, koraa
MCMOMb3yeTCs 3MeKTPO CPaBHEHMUS C BbICOKMM COMPOTMBIIEHNEM,
MCMOMb3YHTCS MEraoMmbl.

4. Haxwvute NEXT (OANEE).
MosiBUTCS HOMEp ModenNu U Bepcusi nporpammHoro obecnevenus (Ver).
5. Haxwvute NEXT (OANEE).

MosButca Temnepatypa (tEMP), namepeHHas 4aT4nmkoMm.

(1) Ansi anekmpo0o8 cpagHeHUs1 8bICOKO20 COMPOMUBIIEHUSs], KOHMPOIIbHOE MO/IHOe conpomueneHue npedcmasrieHo

8 Mezaomax.
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8.1.7

6. Haxwvmute NEXT (OANEE).

MosiBuTCs nogmeHto ShoW Fit.

7. Haxvmnte ENTER.

Ha gucnnee nosiBuTCS camoe nocnegHee coobuieHne o6 owwmnoke.

8. YT06bI NPOCMOTPETL COXPaHeHHble coobLieHns Haxmute NEXT (OATNEE)

HEeCKOJIbKO pas.

AHanmsaTop 3anoMMHaeT TONbKO TPU CamblX NOCNeAHnx cooblenns. B cnyyvae
OTCYTCTBUSI OLLIMBOK NOSIBUTCA Haanmcb «nonEx. HaxmvuTe EXIT (BbIXOL), 4Tobbl
CTepeTb BCE COXPaHEHHbIE COOBOLLEHNSI U BEPHYTbCSA Ha aucnnen ShoW Fit. Mpu
OTKIIOYEHMN NUTaHUS aHanM3aTopa, BCe COXPaHEeHHbIe NpeaynpexaeHms

1 coobLueHns 06 owmnbkax byayT cTepThl.

9. Haxmute EXIT (BbIXO[), 4Tobbl BEPHYTLCA K AUCHNED
TEXHOMOrMYeCcKoro npotecca.

MpoBepka aHanM3aTopa nyTem MmoaenMposaHus pH

O6wme cBepeHusa o mogenupoBaHun Beoga pH

B aTom pasgene onucbiBaeTcs, kak cMogenupoBaTh BBog pH B aHanusaTtope pH/ORP
5081-P. pH npsamMo nponopunoHaneH HanpsbkeHuto. Ona mogenmpoBaHnsa namepeHmnst

pH nogkntounTe cTaHAapTHBIA UCTOYHMK MUTaHUS B MUNNUBOIbTAaXx K aHanusatopy. MNpu
npaBunbHoi paboTe aHanu3aTop 6y4eT TOYHO M3MEPSITb BXOAHOE HanpsikeHne

1 npeobpasoBbiBaTh ero B pH. XoTs o6Lias npoueaypa Ta xe, AeTanv nogknoyeHus
3aBUCAT OT PacnoNioXeHWs nNpeaBapuTenbHoro yeunutens. Obpatutech k Tabnuue, Y4Tobbl
HaWTX NpaBUNbHYIO Npolenypy.

MNpeaBapuTenbHbIN

ycunuTtenb pacnosyioXxeH B

Paspen

AHanusaTtop ModenuposaHue pH, koeda npedsapumerbHbIl ycunumersb
ycmaHo8rneH 8 aHanusamope

BbIHOCHas ModenuposaHue pH, koeda npedsapumerbHbIl ycunumersnb

pacnpegenuTenoHas ycmaHoereH 8 8bIHOCHOU pacripedenumeribHol Kopobke unu

Kopobka 8 pacripedenumerbHoU Kopobke, ycrmaHoeneHHoU Ha 0amyuke

PacnpenenurtensHas ModenuposaHue pH, koeda npedsapumernbHbIl ycunumers

Kopobka, yCcTaHOBMNeHHas
Ha JaTuunke

ycmaHo8reH 8 8bIHOCHOU pacripedenumernbsHol Kopobke unu
8 pacrnipedenumernbHOU KOpobke, ycmaHo8/1eHHoU Ha damyuke

[atyumk (Tonbko
mogenb 381+)

ModenupoeaHue pH ¢ damyukom 381+

[atyuk (BCe npoymne
mMozenm)

ModenuposaHue pH, koeda npedsapumernbHbIl ycunumess
ycmaHoerieH 8 damuyuke

MOAenMpOBaHMe pH, Korga npe,qBapMTeanblﬁ ycunuTtenb
yCTaHOBJI€EH B aHanun3artope

1. 3anporpammupyiite PAMP (MPEQYCUNUTENL) Ha aHanuzamop.

2. OTKMoYMTE AMArHOCTUKY AaTymka.

3. OTknNtoYMTEe aBTOMATUYECKYO TEMMepaTypHY KOMMEHCaLUMI0. YCTaHOBUTE PYYHYIO
TemnepaTtypHyto komneHcauuto Ha 25 °C (77 °F).

Pykoeodcmeo o skcryamauyuu
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76

OTcoeamHWTe AaTYMK U NOAKIIYMTE aHanmaaTop, Kak nokasaHo Ha pucyHke 8-5.
YctaHoBuTe nepemblyky mexay TB-7 (REF IN) n TB-10 (pH IN).
MamepbTe HanpsixeHve. Haxvute DIAG (QUATHOCTUKA) Ha IRC.

B obnactu BbiBoga TeMnepaTtypbl NOSBUTCS BXOAHOE HaNpsXKeHne B MUMNIMBOSIbTaXx.
OcHoBHoOM gucnnen NPoAOIKAT NokasbiBaTb pH. ViaMepeHHoe HanpsXXeHne AOMKHO
coctaBnatb 0 MB, a pH gomkeH coctaBnaTe NpUbNn3nMTenbHO 7. MNOoCKONbKY AaHHbIe
KannMbpoBKM B aHanM3aTope MOryT KOMNeHCMPOBaTb BXOAHOE HaMnpshkeHne,
oTobpaxkaemoe 3HayeHne pH MoxeT He3HauuTenbHo oTnmnyaTtbes ot 7,0. Ecnn
dakTmyeckme nokaszaHusa 6nmMskn kK oxxngaembiM, BEPOSITHO, aHanM3aTop

paboTaeT HOpMarbHO.

Ecnu goctyneH ctaHOapTHBIN UCTOYHMK HaNPshXKeHUs B MUMMAMBONbTaX, CHUMUTE
nepembiuky mexay TB-7 n TB-10 n nogknioumTe NCTOUYHMK HaNPsHKeHUs.

Otkanubpynte aHanuaatop. Vicnone3ynte 0,0 mB ansi pH 7 (bF1) n —177,4 mB aons
pH 10 (bF2).

Ecnu aHanusatop paGoTaeT NpaBuIibHO, OH JOSHKEH NMPUHSATE KanMOpOBKY.

[1ns npoBEpKM NIMHENHOCTM OCTaBbTe aBTOKaJ'IM6pOBKy N BEPHUTECb K OCHOBHOMY
SKpaHy. YCTaHOBUTE UCTOYHUK Hanps»KeHNsa Ha 3Ha4YeHuns, YKa3aHHble B Tabnuue,
n y6ep,|/|Ter, 4YTO NokasaHune pH COOTBETCTBYIOT OXnagaemMmomy 3Ha4eHuto.

Hanpsixenune (MB) pH
295,8 2,00
118,3 5,00
-118,3 9,00
—295,8 12,00
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PucyHok 8-5. MogenupoBaHue pH, korga npegBapuUTenibHbIN YCUNUTENb
yCTaHOBIEH B aHanu3atope

-

u3onAUMA  pH
KOHTPOMbHbI ~ 3EMIIA  3ALUTA
BXOA BXOf pH
BA3OBOE, T g8 9 10 5B
3A3EMNEHVE
6 1
BXOAHOM MEPEMbIUKA +58
nPoBo PTAY § 12
VBMEPUTENBHBI VBMEPUTENBHBIV
soon-—praf & 13 \soiBOn+PTH
nPoBOA MEPEMBIYKM
3AEMNEHVS | 3 14
PTO
oKkPAH | £ 15
aagemnerve | 1 16

N Ty M —

D+

mB
UcTouHMK

MopaenupoBaHue pH, koraa npeaBapuTenbHbIA YCUNUTESb
yCTaHOBJIEH B BLIHOCHOM pacnpenenutenibHoOn Kopooke nnu
B pacnpenenutenbHON KOpobke, yCTaHOBJIEHHOMN Ha AaTynke

1.
2.

3anporpammupyiite PAMP (MPEQYCUNUTESb) Ha paTuumk.
OTKNIOYMTE ANArHOCTUKY AaT4yumKa.

OTKMoYMTE aBTOMATUYECKYO TEMNepaTypHYHO KOMMEHCAUMIO. YCTaHOBUTE PYYHYIO
TemnepaTtypHyto komneHcauuto Ha 25 °C (77 °F).

OTcoeanHUTE AaTYMK U NOAKMIYUTE ero Co CTOPOHLI pacnpenenuTensHon KoposKu,
KaK nokasaHo Ha pucyHke 8-5. CoeaMHUTENbHBI Kabenb Mexay
pacnpenenuTensHon KOPoGKOM 1 aHanM3aTopoM OCTaBbTe Ha MecTe.

YcraHoBuTe nepembluky mexay TB1-7 (REF IN) n TB1-10 (pH IN).
C aToro MoMeHTa nepengute K waram ¢ 6 no 9 B pasgene «MogenupoBaHue pH,
Koraa npeaBapuTenbHbIN YCUNUTENb YCTAHOBMEH B aHann3artopey.

[Ins NpoBepKn C NOMOLLbIO CTaHAAPTHOIrO NCTOYHUKA B MUNNMBOMbTaX, Nepes
NOAKMOYEHNEM CTaHAAPTHOrO NCTOYHUKA B MUINNMBOSbTax 0643aTenbHO CHAMUTE
nepembluky mexay TB1-7 n TB1-10.
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PucyHok 8-6. MogenupoBaHue pH, korga npegBapuTenbHbIA yCUNUTENb
yCTaHOBJIEH B BbIHOCHOM pacnpenenuteribHOM KOpooke unum
B pacnpegenutenibHoOM KOpobke, yCTaHOBJIEHHOW Ha AaT4ymke

BbIHOCHAS PACMPELENIUTENBHAA
KOPOBKA, PN 23555-00
NNATA (BKIKOYAET NPEQYCUNUTENb),
PN 23557-00: AHATVI3ATOP
oo — o — o S e e T e T o

l 1 1 NC‘ l
I 3 I
| i C

VONEPUTETbHSIA
mB of— l

BbIBOA + PTA
WcTounnk
O

VSONALYS  pH
SEMIA  SAUMTA

NEPEMBIUKA

e |

ok

— e el

l TB2
DATbHAS
l HET COEMHEHVIA l CTOPOHA

SNC

1O+ 9328
OCTOAHHOTO
1O = ToKa

KNEMMbI 2-12 AN1A
MNOCINEQOBATENBHOIO
MOHTAXA YONNHUTENBHOIO
KABENA

MoaenupoBaHue pH ¢ gatunmkom 381+

1. Y6eauTech, 4To nepekroyaTens s-1 yCTaHOBEH B MONOXeHWe AaTyvka unm
pacnpenenuTensHon KopobKu.

2. OTKNoYMTE AMarHOCTUKY AaTymka.

OTkntouMTe aBTOMaTUYECKYIO TEMMNepaTypHY KOMMNEHCcaLmIo. YCTaHOBUTE PYYHYIO
TemnepaTtypHyto KomneHcauuio Ha 25 °C (77 °F).

4. [ns noaknoyeHns K gaTunky obpaTtuteck K pucyHky 8-7 .
CHumuTe c gatymka Kpbilwky. OcTaBbTe kabenu gartyvka NoaKMHOYEHHbIMU.

6. OTkntoumnTe kabenb cTeknsgHHoro anektpoaa ot BNC-coeavHeHus
Ha npeaBapuTeNlbHOM yCuUnuTene.

7. MopcoeanHWTE OaMH KOHEeL, NPOBOSIOYHOM NepeMbIYKU K KOHTAKTY 3a3eMIleHNs
pacTBopa, a ApYroi KOHeL — K KOHTaKTy a/1eKTpoaa CpaBHeHMsI.

O0a KoHTaKTa HaxoasTcs nog npeaBapuTesribHbIM yCunutenem. OcTtaBbTe
npep,BapMTeanbM ycunutenb yCTaHOBNEHHbIM Ha KOHTaKTax.

8. MoocoeavHUTe OAMH KOHEL, BTOPOUM NEPEMBIYKN K KOHTaKTY 31eKTpo4a CpaBHEHNS.
Y6enuTech, YTO NpeABapUTESNbHBIN YCUNUTENb OCTaeTCsl
NOAKMIOYEHHBIM K KOHTaKTaM.

9. Haxwmute DIAG (BUATHOCTWKA) Ha IRC.

B o6nacTu BbiBOAa TEMMNepaTypbl NOSIBATCA BXOAHOE HANPshKEHWe B MUIIIUBOMNbTaX.
Ha ocHoBHOM aucninee GyaeT otobpaxkaTbes pH.

78 Rosemount 5081



[narHocTuka n noucka n ycTpaHeHne HeucrnpaBHOCTEN

Puc. 8-7. MogenupoBaHue pH 4yepes npeaBaputenbHbIN
ycunuTtenb gatuuka 381+

Kpbiwka, P/N 23552-00

Kabenb cmeknssHHO20 aniekmpoda

BNC-paswem npedycunumerns

K ueHmparnsHomy npogodHuUKky BNC

HlcmoyHUK numaxusi unu Musinu8obmHbIU UCMOYHUK
KoHmporibHbIU ariekmpod

lNepembiyka

Knemma 3a3emneHusi pacmeopa

TOMTMoSOWm>
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I.  CoeduHeHusi anemeHma T.K.

J.  [lpedycunumenp, P/N 23561-00

K. KoHHekmop uamepumernbHoO20 Kabens
BaxHo!

He nodknroyatime Huyezo cHapyxu BNC-pa3bema npedsapumernibHO20 ycunumers.

10.

11.

12.

13.

14.

15.

80

MPUKOCHUTECH OPYIMM KOHLLOM BTOPOW NepeMblyKi K LieHTparnibHOMy koHTakTy BNC-
pasbema Ha npeaBapuTerisHOM ycunuTene.

NPUMEYAHUNE

He ponyckanTe koHTakTa npoBoAa ¢ BHewHen ctopoHoit BNC-pa3bema.

MN3mepbTe HanpshkeHue.

N3mepeHHoe HanpsixeHne formkHo coctaBnaTe 0 MB, a pH gomkeH coctaBnsATh
npubnuanTensHo 7. MockonbKy AaHHble KannbpoBKU B aHanusaTope mMoryT
KOMMeHcMpoBaTb BXOAHOE HanpspkeHne, oTobpaxaemoe 3HadeHve pH moxet
He3HaunTenbHo oTnmnyatbes ot 7,0. Ecnn hakTnyeckne nokasaHns 6nmskm

K OXugaembiM, BEPOSITHO, aHannsaTop paboTtaeT HoOpMarnbHO.

Mpy HanNn4MM cTaHAAPTHOrO UCTOYHUKA B MUNSIMBOSbTAX, UCNONb3ynTe ero Ans
npoBeAeHNsa MoaenMpoBaHHOM KaJ'IVI6pOBKVI.

CHUMUTE NepemblyKy, CMOSb3yeMyto A5 NOAKIMIOYEHNS KOHTaKTa anekTpoaa
CcpaBHeHuWs K LeHTpansbHomy koHTakTy BNC. MNogkntounte oTpuuaTenbHyto kKnemmy
CTaHAAPTHOrO MCTOYHUKA B MUINNMBONbTAX K KOHTaKTY 311eKTPOAA CPaBHEHMS,

a NonoXNUTENbHYIO KNEMMY — K LleHTparnbHOMY koHTakTy BNC.

NPUMEYAHUNE

He ponyckaiiTe koHTaKkTa NpoBoAa ¢ BHelHel cTopoHoi BNC-pasbema.

OTkanubpyinTe aHanusaTop.

Wcnonb3synte 0,0 MB ana pH 7 (bF1) n -177,4 mB ans pH 10 (bF2). Ecnu
aHanu3artop paboTaeT NpaBUIbHO, OH JOIMKEH NPUHATL KanmbpoBKYy.

[ns npoBepkn NMHENHOCTM OCTaBbTE aBTOKANUOPOBKY Y BEPHUTECH K OCHOBHOMY
3KpaHy. YCTaHOBUTE NCTOYHMK HaMNpsXKEHUst Ha 3Ha4YeHus, yKkasaHHble B Tabnvue,
n ybeamTech, 4TO nNokasaHve pH COOTBETCTBYIOT OXMAAEMOMY 3HAYEHUIO.

HanpsixeHue (MB) pH
295,8 2,00
118,3 5,00
-118,3 9,00
—295,8 12,00
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MogpenupoBaHue pH, koraa npegBapuTenbHbI yCUnuTenb
YCTaHOBJIIEH B AaT4uke

[MpenBapuTenbHbIN ycumnutenb B AaT4MKe nNpocTto npeo6pa3yeT CuUrHasn c BbICOKMM NOJIHbIM
conpoTtuBneHnemM B CUrHan ¢ HU3KMM NOJNTHbIM CONPOTUBIIEHNEM, HE YCUInnBaa ero.

8.1.8 3aBOACKON PEMOHT 1 NOMOLLIb

Momouwb ¢ AMarHOCTUKOW U yCTPaHeHUueM HeucrnpaBHOCTEN
[ns nomoLum B ycTpaHeHun npobnem ¢ aHann3aTopom, AaTYUKOM U U3MEPEHNSMN. ..

e B CoeaunHeHHbix LUTaTax no3soHnTe B Emerson Liquid Division
no tenedgony 800 854 8257

e 3anpeagenamu CLUA no3soHuTe B Gnvkanwnii odomc komnanmm Emerson. Cmotpute
MOCINEAHIO CTPaHWLY PYKOBOACTBA MO aKCnyaTauuu.

8.2 AuarHocTuka n yctpaHeHMe HeucrnpaBHOCTEMN
KOHTAaKTHOMW U TopouaanbHON NPOBOAUMOCTH

8.2.1 O6Lwune cBegeHns 0 MEHIO ANarHOCTUKN

AHanusaTopbl 5081 KOHTPONMPYIOT COCTOSIHUS HEUCMPABHOCTU B aBTOMAaTUYECKOM PEXUME.
MeHto «[uarHocTuka» no3BosisieT NpocMaTprBaTh TEKYLLME HACTPOMKM NePEMEHHbIX

1 oTobpaxaTb coobLyeHusi 06 owmbkax, ykasblatoLwwye Ha o6HapyxeHHble Npobnemsbl.

Ha pucyHke Hxe nokasaHa B3aMMOCBsS3b MexXay MeHto «[luarHocTuka» 1 ero noaMeHHo.
MHeMoHuKa onpepensetca B mabnuuye 8-2.

OwarHocTuka n yCTpaHeHue HeVICﬂpaBHOCTeﬁ KOHTAKTHbIX
adHaNIN3aTopoB JANEKTPONPOBOAHOCTHU

1. Y106kl TOYHO onpeaenuTb Npobremy, HanauTe Ha gucnnee AuarHoCTUYecKoe
coobuieHne o6 owmnbke.
B mabnuye 8-3 npuBeaeHbl 00 bACHEHMS COOBLLEHNI U CMUCOK BO3MOXHbIX
npobnem, KoTopble VX BbIi3Banu.

2. O6paTutech kK PykoBOACTBY NO ObICTPOW ANArHOCTUKE N YCTPAHEHUIO
HeuncnpaBHocTen (mabnuya 8-4), 4Tobbl y3HaTb O TUMUYHBIX Npobnemax
C KOHTYpPamun 1 pekoMeHAyeMbIX AeNCTBUAX MO NX YCTPaHEHUIO.

3. [ns onarHoCTuKM 1 yCTpaHeHNst MEHEE pacnpOCTPaHEHHbIX UM Gonee CroXHbIX
npobnem cnepnynte 6nok-cxeme, NpeanoXeHHou B pa3dese 8.2.5.

OTob6paxeHne ANarHOCTUYECKUX NepeMeHHbIX

YT0OLI BOWTU B MEHIO AMarHOCTUKK, ncnonbayinte knasuwy DIAG (OMATHOCTUKA) Ha IRC.
Cxema MeHI0 Noka3aHa Ha pUCYHKe BbllLe, 8 MHEMOHMKa onpeaeneHa B mabnuye 8-2.

[ns oTo6paxeHns nocneaHnx Tpex HeucrnpaBHOCTEN/MpeaynpexaeHnii Bongnte

B noagmeHto FAULtS (Ownbkn). Camble nocnegHue owmbkm oTobpaxkatoTca B Havane
cnucka. NEXT (OAJEE) npokpyumBaeT ocTaBLlumnecs owmnbku. Haxatvne EXIT (BbIXO[)
yaansieT Bce ownbku/npeaynpexaeHus n Bosspaiiaet cermeHT FAULES (Ownbkn).
OTkntoyeHve aHanusaTopa yaanseT Bce coobleHns o6 owmbkax 13 namatu. MNpu
OTCYTCTBUM owMBOK/NpeaynpexaeHunii otobpaxaeTcs coobLyeHne «nonEy.

Pykoeodcmeo o skcryamauyuu 81



[narHocTuka 1 novcka u ycTpaHeHue HeumcnpaBHOCTEN

8.2.2

82

Taobnuua 8-2. MHeMOHMKa AMarHoCcTUYEeCKNX COOOLLEeHUN

AbS AbcontoTHasa npoBoaMMocTb (MKCM/cM nnu mCm/cm)

OAir [atumk o6HyneH B Bo3gyxe

CELL ConSt MocTosiHHaa moaynsa gatyuka (Mcnonb3yeTtcs B pexume C)
tSLOPE HaknoH Temnepatypsbl B %/°C

CALF KannbpoBo4HbI k0adhprLmMeHT

SoFt Bepcusa nporpammHoro obecneyveHuns

HArd Bepcusi annapatHoro obecneveHus

FAULtS [NokasaTb coobLleHns 06 olmnbkax

nonkE B nmamaTtu otcyTcTBYIOT co0bLLeHmsa 06 ownbkax

CocTosiHuA HEWNCIPaBHOCTH

[OunarHoctuyeckas nporpaMmma BbISBMSIET U pasnMyaeT TpU Kracca COCTOSIHUIA
HeucnpaBHOCTU/MpoGnem. MpobnemMbl ¢ OTKIIOYEHNEM CUCTEMbI — 3TO OLUMOKM, Bbl3BaHHbIE
oLMGKaMUN B KOHTYPE UIM CYLLECTBEHHLIMM U3MEHEHUAMY B TEXHONOMMYECKOM MpoLecce.
MpobnemMbl 6e3 OTKMHOYEHMSI CUCTEMbI — 3TO NMPeayNpPeXaeHns, CBA3aHHbIE C HacTpoKamu
BBOZA MNu Npeobpas3oBaHNsA aHaroroBoro curHana B umdposoi. TpeTuit knacc npobnem —
3T0 co0bLeHUst 06 oLINBKax, BO3HMKAOLLMX NPY NPEBbILIEHUM NPeaEnoB KanvbpoBKu.

HeucnpaBHoCTU, NnpuBOAALLUE K OTKIHOYEHUIO CUCTEMbI
Mpun HencnpaBHOCTAX, NPUBOAALLMX K OTKIMIOYEHUIO CUCTEMbI, MPOUCXOANT creayoLlee:

1. Mons onosewenus FAULT (OWWUMBKA) n HOLD (YOEPXAHWE) ctaHoBdATCA
aKTMBHbIMU (pucyHOK 8-8).

2. lMepemeHHasn TEXHOMOrMYECKoro npoLlecca MmnraeT ¢ YactoTon 1 cekyHaa.

3. CooTBeTcTBylOLLEE coobLleHne 06 owmnbKe YepeayeTcs C HopMaribHbIM
oTOBpaKeHNeMm TemMnepaTypbl/TOKa BbIXOAHOMO curHana (CM. pucyHok 8-8).

4. KOHTYp BbIXOAHOrO TOKa NPUMHYAMTENBHO 3anyckaeT HeHyNeBoe 3Ha4YeHne oLLnbKK,
nocrnefHee BBEAEHHOE UMW COXPaHEHHOE Ha NocnedHeM 3Ha4YeHun, ecrnn 3HadYeHve
owmnbkm = 0, ecnn aHanu3aTop He HaxoauTcsa B pexumax TEST (MPOBEPKA), HOLD
(YBEPXXAHWE) nnv B MHOrOTOYEYHOM pEXUME.

5. Korza akTvBHbI yCnoBUsi OTKIIOYEHUS CUCTEMbI, ANt BHELLHEro UCNOMNb30BaHNs
[OCTyneH BbixogHow curHan 0—1 MA. 3Tn ycrnoBus NpUBOAST 3TOT BbIXOAHOMW CUrHan
K 1 MA. YT06bI NONY4UTb KOHKPETHYIO MHAOPMALMIO MO MPUMEHEHWIO, CBSAXUTECH
C 3aBOJOM-M3rOTOBUTENEM.
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Puc. 8-8. OTo6paxxeHue HencnpaBHOCTU, NPUBOASALLEN
K OTKITHOYEeHUI0 CUCTEMDbI

pH

MpenynpexaeHus, He npuBoAsALLME K OTKITIOYEHUIO CUCTEMDbI

[Mpy BO3HUKHOBEHUM YCNOBUSA, HE MPUBOSLLENO K OTKIHOYEHUIO CUCTEMBI, 0To6pa>KaeTc9|
npeaynpexaeHue.

MepemeHHasi TEXHOMOrMYeCKoro npouecca He Mmuraet. CooTBETCTBYHOLLEE COObLLEHNE
YepeayeTcs C HopMmarbHbIM OTOBpaXXeHMEM TeMMNepaTypbl/Toka BbIXOAHOTO curHana
(cm. pucyHok 8-9).

Ecnu cywecTtByeT 6onee ogHom owmnbku, gucnnen byaet nocrnenoBaTtenbHO oTobpaxaTb
KaXkgoe AuarHocTmyeckoe coobuleHune. 3To ByaeT npogorkatbCcsa 40 TeX nop, noka
npuYMHa ownbku He ByaeT ycTpaHeHa.

Puc. 8-9. BeiBoa npeaynpexaeHus

[narHoctuyeckme coobLeHns

OnarHoctuka aHannsaTtopa 5081 NOCTOSAHHO KOHTPOMMPYET KOHTYP NPOBOAMMOCTU

Ha nNpegMeT BO3MOXHbIX Npobrem. Mpy BO3HUKHOBEHWM 3KCMNyaTaLMOHHbIX Mpobnem
npoBepbTe AUCNMEN Ha Hanm4vme oLwmnbkM unu cooblleHns o6 owmnbke. OHKM oToBpaxaroTcs
B CErMeHTe Temnepatypbl/Toka Ha gucrnnee. O3HaKoMbTECH C COOOLLEHNEM 1 0BpaTUTECH K
mabnuye 8-3 3a onucaHvem BO3MOXHbIX Npobnem, KoTopble MOrn Bbi3BaTb
AmarHoctTuyeckoe coobLyeHve.
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Ta6bnuua 8-3. luarHocTnyeckue coobLieHus o6 ounoke

Coo06LeHune | OnucaHue HOencTtBue

Owmbkm

tEmP LO (HU3KAA TemnepaTypa CruLLKOM MNpoBepbTe NPOBOAKY UMK
TEMMEPATYPA) HU3Kasl. Temneparypy

AaT4mKa/TEXHOOrM4ecKoro
npouecca. NpoeepbTe RTD.

tEmP HI (BbICOKAA
TEMIMEPATYPA)

TemnepaTypa CnuLLIKOM
BbICOKas.

lMpoBepbTe NPOBOAKY MIN
Temneparypy
[aTynKa/TEXHONOrM4YeCcKoro
npouecca. Npoeepbte RTD.

rtd FAIL (OTKA3 RTD)

[Onsa natynka 6binm
npeBbILLEHbI Npeaensl
ownbkn nnuHUM gaTtumka RTD.

MpoBepbTe NoAKNoYeHe Nnu
NpoBepPbTE HACTPOMKN MEHIO
«MporpammupoBaHune/
TemnepaTypay, 4ToObl y3HaTb,
KaKkom TUn AaTymnka NoaKmoveH —
100-3 unmn 100-4.

CPU FAIL (OTKA3 L)

OTkas L1 Bo Bpemsi npoBepku
O3Y unu BCI3Y.

3anycTtuTe umkn 3aHoBo. Ecnn
owmnbka He ncyesna, CBAXXUTECH
C 3aBOAOM-U3rOTOBUTENEM.

FACt FAIL (OLUNBKA:

AHanusaTtop He 6bin TOYHO

O6paTuTech Ha 3aBoA-

KOSODONLUMEHT) OTKanMbpoBaH Ha 3aBoAe. MN3roTOBUTENb.
rOm FAIL MN3Y He npowwno npoepky | OBpaTutech Ha 3aBoA-
(OTKA3 M3Y) KOHTPOJbHOW CyMMBbI. N3roTOBUTESb.
CyCLE PoWr INpu BKNIOYEHUN MUTaHNSA Bkntounte nutaHme 3aHOBO.
(MUTAHWE) 6bIno obHapyxeHo

HenpaBWbHOE 3HAYEHUE.
MpenynpexaeHus
InPUt WA MpeBbieH npeaen MpoBepbTe HAaCTPOIKY
(MPEOAYMPEXOEHWME: |KOMNEHCMPOBAHHOU AnanasoHa NnpoBOANMOCTU.
BXON) npoBOAMMOCTU B

9999 mCwm/cm.
OvEr rAnGE HacTponka gnanasoHa Toka MpoBepbTe HacTponkm 4
(BbILWE ONAMA3OHA) |6bina npeBbiweHa. 1 20 MA B MeHI0

«MporpammupoBaHne/Bbixoay.

AdC Error Mpownsowna ownbka aHanoro- | Bkrouute nuTaHe 3aHOBO.
(OwmBka ALIM) undpoBoro npeobpasoBaHus.

(Mpw BbiCTPOI CMEHE

nokasaHui 3T0 HOpMarsbHO).
Owmnbkm
CAl Err vnn OFFSEt Err | Mpousoluna owvbka Haxmute RESET (CBPOC)
(Ownbka KanMBpOoBKY Mexay n nostopuTe. lNpoBepbTe
KATTMBEPOBKW unun cTaHAapTbl KannbpoBKu
CMELUEHWA) CTanRapTom 1 npoteccom. M KOHpMrypauuio ycTponcTBea.

tSLOPE Err (Owwnbka
HAKITOHA
TEMMEPATYPbI)

MpeBbiweH npegen anga T-2
B [ABYXTOYEYHOW KannbpoBKe.

Haxwmunte RESET (CBPOC)

1 NOBTOPUTE HACTPOWKY B MEHIO
«Kanubposka/HaknoH
Temneparypbi».

-0- Err (Ownbka -0-)

HyneBon npegen gatyvka
ObIN NPEBBbILLEH.

Haxwmunte RESET (CBPOC)
1 NOBTOPUTE HACTPOWKY B MEHIO
«Kanunbposka/[daTymk».

WrltE Err
(OLUMBKA 3AMNCIK)

MonbiTka 3anucn B ACIMN3Y
He yganachb.

Mepemblyka JP-1 Ha nnaTte
LM 6bna yoaneHa.

KpaTkoe pykoBOACTBO NO ANArHOCTUKE
N YCTPaAHEHUIO HENCTIPABHOCTEN

B tabnuue 9-8 ykazaHbl HekoTopble U3 Hanbornee pacnpocTpaHEHHbIX Npobnem
N NpeanoXeHbl AeNCTBUS MO UX pelueHnto. B ocHoBHOM, NpoBoaka sBnseTca Hanbonee
pacnpocTpaHeHHOW NPUYMHON.
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Tabnuua 8-4. KpaTkoe pykoBOACTBO NO AUArHOCTUKE U yCTPaHeHUIo

HeucnpaBHOCTeMN

Mpo6bnema OenctBue

HenpaBunbHoe nokasaHve TemnepaTtypbl. | BbinonHuTe ctaHgapTU3auuo TemnepaTypbl.
MpegnonoxuTtensHo npobnema MpoeepbTe RTD gatymka.

TeMnepaTypHON KOMMeHcauuu. 3aBUCUMOCTb CONPOTMBEHMS

oT TemnepaTypsbl.
MpoBepbTe CxeMy NOAKIIYEHNS.

CermeHTbI AuCnnes oTCyTCTBYOT. 3amMeHnTe naHenb gucnnes.
Oucnneii He paboTaer.

AHanusatop 6rnokupyeTcs; He oTBe4YaeT. | 3ameHUTe nevaTHble NnaThbl.
Haxmute RESET (CEPOC).
MpoBepbTe GaTapeto B IRC.

OwnboyHoe oTobpaxeHve MpoBepbTe AaTYNKN B TEXHOMOTNYECKOM
npotiecce.

AHanusatop He oTBeYaeT Ha HaxaTtune MpoBepbTe N OYNCTUTE NOAKIIOYEHNE

knasuw IRC. wnenda k nnate LIMM.

MpoeepbTe GaTapeto B IRC.

HaxaTtble knaBuLM He COOTBETCTBYHOT 3amenute IRC.
aKTUBMPOBAHHOMY BbIGOPY. MpoBepbTe NoaknyeHne Wwnendga
K nnate LMM.

TOK BbIXOAHOMO cUrHarna HenpasBubHbIN Y6enuTech, YTO BbIXO4 HE NEepPEerpyxeH;
UIn OTCYTCTBYET. ybepuTe Harpysky; 3aMeHUTb
neyaTHble MnaTbl.

OTobpaxeHne unmn nHaMKaTopsbl 3amMeHnTe nevaTHbIe NNaThl.
OTCYTCTBYIOT.
N36bImoyHbIl 8x00 ObpamHbIl 8x00 MpoBepbTe NpPOBOAKY AATUMKA.

BbinonHeHve obHyneHve gaTtuuka.

lposepbme 06HyneHue dam4uka. AHanusatop He obHynseTcs.
YoepxuBarite Aatunk B BO3AyXe 1 npoeeauTe
npouecc o6HyneHus.

NMoneBasa gnarHocTuka u yCcTpaHeHue HeMCHpaBHOCTeﬁ

Ecnn no pe3ynbTatamM aHanumsa Bbl60pKM BMOHO, YTO aHanM3aTop AaeT HEeTOYHbIe
rnokasaHusi, Heo6XxoauMO BbINOSHUTL cnenywulyo npouenypy.

Heobxoaumble ycnoBus

MoBepXHOCTM AaTymKa AOMKHbI ObITh MONHOCTLIO YBMaXHEHbLI paboyeil KMAKOCTbIO,
a ny3blpbkK BO34yxa He 3axBaTblBaTbCs BONM3W anekTponoB. Ecnv obHapyxeHbl Ny3bipbku
BO3yXa, MU3MEeHWUTE METO[ YCTaHOBKU, YTOObI YCTPaHUTb MCTOYHWK 3TOW OLLNOKM.

Mpoueaypa

1. BbICTPBIA BU3yanbHbIN KOHTPOSb YCTAHOBKM MOXET BbISIBUTL Npobremy. Y6eauTecs,
YTO aHanuaaTop HafEeXHO 3aKpensieH 1 ero BHyTPEHHNE KOMMOHEHTbI NPaBuibHO
noakntoyeHsl. [lanee npoBepbTe BCIO BXOASALLYHO Y BbIXOOALLYIO MPOBOAKY.

Ecnu B xofe npeablayLero wara UCTOYHKK NpoGrnembl He Gbin onpeaerneHx,
crnepyoLwmM LWaroM crnefyeT pasfenuTb: Npobrema B aHanusaTope Unu B AaTyvke.

2. [MepBbIM LWarom npu guarHOCTUKE n yCTpaHeHnn HeucnpaBHOCTEN gaTymka 6y,u,eT
€ro oTKIn4yeHmne oT aHanna3aTopa, BblBeAeHne gaTtymka n3 rnpouecca u TuarteribHasa
CyLlKa ero aneKkTpoaos.

O6paTtutechb k pykoBOACTBY MO 3KCMfyaTaumMmn Aatyvka A5isi A0NONHUTENbHbIX
MPOBEPOK NPU ANArHOCTUKE M YCTPAHEHUM HEUCTIPABHOCTEN.
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3. YT1006bI YCTPaHUTb HENCNPABHOCTb aHannM3aTopa He3aBUCUMO OT gaTyuKa,
MCI'IOJ'Ib3yﬁTe COOTBeTCTBy}OLLI,I/IIZ Pe3nCcTop Ha BXOAHbIX pa3bemMax TemnepaTypbl
1 NOAKNKYnTE BXOAbl NPOBOAMMOCTHM K A€KaAHOMY MarasnHy ConpoTuBnieHnA.

8.2.5 CucremaTtmyeckasa auarHoctuka
N yCTpaHEHNEe HeUCrnpaBHOCTEN

Ecnu kpaTkoe pykoBOACTBO MO AMArHOCTUKE U YCTPAHEHMWIO HEMONaA0K HE NMOMOTTI0
yCTpaHuTb oWwnbKy, nonpobyiTe NoLlaroBkI NOAXOA, NMPeaSIOKEHHbIN B BIIOK-CXemMe HUXe.

1. CnepnyinTe Grok-cxeme AUarHOCTUKM U YyCTPaHEHUST HEMCNPaBHOCTEN.

2. YT06bI AMarHocTMpoBaTb Npobnemy, obpaTuTech K NPOBEPKaM N MHCTPYKLMAM,
yKa3aHHbIM B Br10K-Cxeme.

8.2.6 3Ha4veHus conpoTtmenexHna RTD

Tabnuya 8-5 npeacrasnsieT cobon cnpaBoYHyO MHPOPMALIMIO O 3HAYEHMSAX
conpoTuenexnnsa RTD npu pasnuyHbix TemnepaTtypax. OHW MCNonb3yTcsa A4S MPOBEPKN
1 OLIEHKN AaTymka.

NMPUMEYAHUE

3HavyeHUsA conpPoTUBIIEHUA CUUTLIBalOTCA Yepe3 RTD-aneMeHT U OCHOBaHbI Ha 3asiBNIEHHbIX
npousBoguTenem saHavyeHusx (£ 1 %). Nopgoxante fOCTaTOYHO BpeMEHU, YTo6bl RTD-anemeHT
B AaTuyMKe cTabunusmnpoBancs Ao TemnepaTypbl OKpyKatollen cpeabl.

Ta6nuua 8-5. 3HaueHus conpoTuBneHusa RTD

Temnepartypa ConpotuBneHnue Pt-100 (om) |ConpoTtuBneHue Pt-1000 (om)
0°C (32 °F) 100,00 1000
10 °C (50 °F) 103,9 1039
20 °C (68 °F) 107,79 1078
25 °C (77 °F) 109,62 1096
30 °C (86 °F) 111,67 1117
40 °C (104 °F) 115,54 1155
50 °C (122 °F) 119,40 1194
60 °C (140 °F) 123,24 1232
70 °C (158 °F) 127,07 1271
80 °C (176 °F) 130,89 1309
90 °C (194 °F) 134,70 1347
100 °C (212 °F) 138,50 1385
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Puc. 8-10. OnpepeneHne npoBOogNMOCTHU

Ucnonb3ytme credyrowyto ¢popmyry 0ns ornpedenieHuUs cCoomeemcmeyue20 3Ha4yeHue
conpomusrneHusi, Komopoe bydem ucrosib308amscsi 07151 MOOesIupO8aHUsI
3HayvyeHus1 npo8odumMocmu.

dopmyna:

MOCTOSIHHOE 3HaueHue moyst x 1 000 000

= compoTusieHue B OM
JKesraeMasi CMOZIeITUPOBaHHas! MPOBOAMMOCTH B MKCM/CM

[Tpumep:
0,01 x 1 000 000

= npumensiite conpotusienue 1 000 om
10 mxCm/cm

[MpeaynpexaeHnsa n coobuieHns ob owmnbkax 5081C

AnanumsaTop 5081 NOCTOSIHHO KOHTPOMMPYET AaTYUK U aHanNu3aTop Ha NpeaMeT YCroBUiA,
KOTOpbIE BbI3bIBAKOT OLLUMOOYHLIE M3MepeHUs. [py BO3HUKHOBEHWM NpobieMbl aHanu3aTop
oTobpaxaeT Nnbo npeaynpexaeHne, Nnbo coobLueHne o6 owmnbke. MpeagynpexaeHue
yKa3blBaeT Ha CyLleCTBOBaHME NOTEeHUManbHO OTKMoYatoLero ycnosus. CyulectsyeT
BbICOKasi BEPOSATHOCTb TOrO, YTO M3MepeHne aBnsieTca ownboyHbiM. Owmnbka
npeaynpexaaeT nonb3oBaTesnis O HaNM4MmM YCrnoBusa OTKIIOYEHNs cuctemsl. B cnyvae
nosiBreHns coobLeHns o6 ownbke, BCce N3MEPEHUS OOMKHbI paccMaTpmBaTbCs

KaK oLMBOYHbIe.

anI Hann4iumm ycrnioBusa npegynpexgeHua:
1. OcHOBHoOW gucnnen octaeTcs CTaTUYHbIM; OH He MUraeT.

2. MpeaynpexaatoLliee coobLieHne NoSBNSETCS NoNepeMeHHO C NoKasaHnsamu
Temneparypbl 1 BbiIxoda BO BTOPOW CTpoke aucnnes. B pasdene 8.2.3 npuBeneHsbl
006bACHEHUS pasnUYHbIX NpeaynpexaarLLmnx coobLeHn 1 npeanaraemsle crnocobbl
peLleHns npobnemsbl.

Mpn Hann4MKu owKnbKN:

1. OcHOBHOW gucnnen muraert.
2. Ha ocHoBHOM gucnnee nosenstoTtca cnosa FAULT (OLLUMBKA)
n HOLD (YOEP>XXAHWE).
3. CoobLeHre 06 oLwmnbke NosBRSIETCS MONEPEMEHHO C NMOKa3aHWsMU TeMnepaTypbl

1 Bbix0oZa BO BTOPOW cTpoke aucnnes. B pazdese 8.2.3 npueeaeHbl 06bsCHEHUS
pasnnyHbIX coobLeHnii 06 ownbke 1 Npeanaraemble cnocobbl peLueHns npobrnemsi.

4. ToK BbIXOQHOMO CUrHarna oCTaHeTCs Ha TeKyLLeM 3Ha4YeHun unu nepenget
K 3anporpaMMMpOBaHHOMY 3HAUYEHUIO OLLNOKN.

5. Ecnu npy BO3HWKHOBEHUM OLLUMGKM aHanNM3aTop HaXo4WUTCs B COCTOSIHAM yaep»KaHusl,
TOK BbIXOAHOMO CUrHarma oCTaeTcsl Ha 3anporpaMMMpOBaHHOM 3HAYEHUN yaepXKaHUS.
YT06bI NpeaynpeamnTb Bac 0 HanMymnm ownbku, Ha OCHOBHOM AMCIiee NosiBrsieTcst
crnoso FAULT (OWWMBKA) n aucnnei HayHeT muraTtb. Takke nosBuTca coobLyeHne
00 oLnbBKe uUnu aMarHocTuyeckoe cooblLleHune.

6. Ecnv npy BO3HUKHOBEHMM OLLUMOKM aHanM3aTop MMUTUPYET TOK BbIXOAHOrO curHana,
aHanusartop 6yaeT NpPoaoMmKaTh reHepupoBaTh CMOAENMPOBaHHbIN TOK. YUTOObI
npegynpeanTb Bac O HanM4mMm OLMGKM, Ha OCHOBHOM AWCHNee NosBASETCs CNoBo
FAULT (OWWMBKA) n gncnnen HayHeT muraTb.
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[dnarHocTnka n yctpaHeHne HeEMCNPaBHOCTEN KOHTAKTHbIX
N TopouaanbHbIX aHanM3aTopoB NEKTPONPOBOAMMOCTH
npu otTobpaxxkeHnn coobLueHnsa ob owmnbke nnm
npeaynpexaaroLwero coobLeHus

npeobpasoBaHus

CoobLeHue O6bsiCHEeHue CM. pasgen

OuEr rAnGe BHe guanasoHa, namepenus npesbiwatoT | OuEr rAnGE u AMP FAIL (BHE
npegen otobpaxeHus OVATA30HA n OTKA3

MPEOYCUNNTENA)

SEnSor FAIL HeucnpaBHbI gaTymk, TOK AaTynka — SEnSor FAIL (DATYMK HENCTPABEH)
6onbLUoe oTpuLaTeNnbHOE YACHO

CAL Error Owmwmbka kannbposku, cnuwkom Beicokasi | CAL Error (OLUMBKA KANMBPOBKIN)
UMW CIMLLIKOM HU3Kasi YyBCTBUTENbHOCTb
(HA/Y./MnH)

nEEd 0 CAL [aTtyuk Hy>xgaeTcs B MOBTOPHOM nEEd 0 CAL (HEOBXOOVMA
0BHYNeHUn, NokaszaHns CIILLKOM KAITMBPOBKA 0)
oTpuuaTenbHble

rtd FAIL OwnBoyHbIe NoKasaHUs TemnepaTypbl rtd FAIL, TEMP HI u TEMP LO (OTKA3

RTD, BbICOKAA TEMIMEPATYPA
N HUBKAA TEMIMEPATYPA)

TEMP HI Mpwu BIGOPE aBTOMAaTUYECKON rtd FAIL, TEMP HI u TEMP LO (OTKA3
TemnepaTypbl Noka3aHus TemnepaTypbl RTD, BbICOKAA TEMMEPATYPA
npesbiwatT 275 °C (527 °F) N HUBKAA TEMIMEPATYPA)

tEMP LO [Mpu BbIOOpe aBTOMaATMYECKON rtd FAIL, TEMP HI u TEMP LO (OTKAS3
TemnepaTypbl Noka3aHus TemnepaTypbl RTD, BbICOKAA TEMMEPATYPA
Huxe -25 °C (-13 °F) N HUBKAA TEMIMEPATYPA)

SenSE OPEn LLinHa cuntbiBaHMA He NOAKIYeHa SenSE OPEn (WWMWHA CHATbIBAHUA

PA3OMKHYTA)
OFFSEt Err CwmelleHne Hynsa BO BpeMst OFFSEt Err (OWWMBKA CMELLEHNA)
cTaHgapTM3auuy npesbillaeT
3anporpamMmMMpOBaHHbIN Npeaen
FACt FAIL YCTpoicTBO He GbINo oTkanMbpoBaHo FAct FAIL procedure (MPOLIEAYPA
Ha 3aBofe-usrotosutene 3ABOCKOWU KANTMBPOBKW)
CPU FAIL BHyTpeHHune nposepku LM He npoigenbl | CPU FAIL u ROM FAIL (OTKAS3 N3y
n L)

rOm FAIL OTka3 BHyTpeHHeln namaTn CPU FAIL u ROM FAIL (OTKAS N3y
n L)

AdC Error OTKa3 aHanoro-umMgpoBoro AdC Error (Owmbka ALM)

OuEr rAnGE n AMP FAIL (BHE AUATNA30OHA n OTKA3
NPEAYCUNUTENA)

OTn coobueHns ob owmbkax NoSBNATCS, KOraa TOK AaTynKa CIULKOM BbICOKUN. OObIYHO
n30bITOYHbIV TOK AaTyMKa O3HAYaeT, YTO AATUYMK HEMPABUIbHO NOAKMIOYEH UMY BbiLIEN

U3 CTPOSi.

1. Y6eautech B NPaBUNbHOCTY NMPOBOJKA U HAAEXHOCTM coeanHeHuin. ObasaTensbHo
npoBepbTe COeAMHEHUS B pacrnpeaennTenbHON Kopobke (ecrnv oHa UCMosb3yeTcs).

2. 3ameHnTe MemMBpaHy AaTuvka U pacTBOp MeKTponuTa 1 npu HeobxoanMMocTm
ouncTuTe Katoq. [ns nonyvyeHuss 4ononHUTENbHOM UHGopMaLmmn obpaTuTech
K COOTBETCTBYIOLLEN MHCTPYKLIMM MO SKCMnyaTauum gaTyuka.

3. 3ameHuTe gaTyuKk.
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SEnSor FAIL (AATYUK HEUCITPABEH)

HevcnpaBHbIV gaTymK 03Ha4YaeT, YTo TOK AaTynka — OonbLUoe oTpuuaTenbHOE YNCNOBOE
3HaYeHue.

SEnSor FAIL MOXeT NosBUTLCSA HA HEKOTOPOE BPEMS MpuY NEPBOM BBOAE AaTynMKa
B 9KCMIyaTauuio.

Mpouenypa
1. Habntopante 3a Tokom gatyuvka (nepengute k SEnSor Cur B MEHIO ANArHOCTUKN).

Ecnu OaTYUK ABMXKETCA B NOJIOXNTENBbHOM HanpaBlieHUn, BepoATHO, B 3TOM HET
HMYero nroxoro, 1 coobLieHne 06 ownbke BCKOPe UCUE3HET.

2. lMpoBepbTe NpaBMNbHOCTL cxeMbl MpoBoaku. ObpaTuTe ocoboe BHUMaHne
Ha aHOAHblE 1 KaToAHbIE COEAVHEHMS.

3. Y6eaunTech, 4TO aHanM3aTop HAaCTPOEH Ha NPaBUITbHOE N3MEPEHME.

HacTpoiika n3amepeHuit yctaHaBnmBaeT (cpeay NpoYero) nonspru3aLyoHHoe
HanpsbkeHue. Moaaya HenpaBMIbHOTO NMOMNSPU3ALMOHHONO HAMNPSKEHUS Ha AaTymK
MOXET Bbl3BaTb OTPULIATENbHbIA TOK.

4. 3ameHuTe MeMbpaHy JaTymka U pacTBOp SMEKTPONUTa 1 Npu HeOGXOANUMOCTH
OUNCTUTE KaToA.

[na nonyyeHns 4ONONHUTENBHOW MHOPMaLmM 06paTUTECh K COOTBETCTBYHOLLIEN
MHCTPYKLMK MO 9KChyaTauum gaTyuka.

5. 3ameHuTe gaTyuKk.

CAL Error (OLULUBKA KAJTIMUBPOBKW)

B KoHUe aTana kanubpoBKu AATYMK BbIMUCAAET YyBCTBUTENBHOCTb B HA/M./MH Ecnn
YYBCTBUTENBHOCTb BLIXOAUT 3a Npefernbl 00bIYHO OXMAAEMOro AManasoHa, aHannsaTop
oTobpasuT coobLueHne o6 owmnbke CAL, a gatymk npekpatutT o6HOBNSATL Kanubposky. [ns
Mosly4eHnst MOMOLLM 0BpaTUTECH K pasfeny ANarHOCTUKM U YCTPaHeHWs HEUCTIPaBHOCTEN,
OTHOCSILLEEMYCS K BalLEeMY AaTuuKy.

nEEd 0 CAL (HEOBXOOUMA KAJIMBPOBKA 0)

nEEd 0 CAL o3HauaeT, YTO KOHLIEHTpaLMsa aHanMTa CrvLLIKOM oTpuLaTenbHas.
1. MpoBepbTe HyneBow Tok (Nnepengute k 0 CurrEnt B MeHI0 anarHocTukm).

Ecnu HyneBow Tok 3aMeTHO Gonblue N3MepUTENBHOIO TOKa, MOSABUTLCH
npegynpexaexue nEEd 0 CAL.

2. Y6eamtech, YTo HyNeBoOii TOK BIIM30K K 3HAaYEHUIO, YKa3aHHOMY B pasfene
KannBpoBKM AN onpeaenseMoro aHanuTa.

3. lMoBTOPHO OOHYNUTE AaTYKK.

[ns nonyyeHust 4ONONHUTENBHON MHAOPMaLMK obpaTuTeck K pasgenam
KanubpoBKN N ANArHOCTUKN U YCTPaHEHUS HENCNPaBHOCTEWN,
OTHOCALLMMCS K OaTUMKy.

rtd FAIL, TEMP HI u TEMP LO (OTKA3 RTD, BbICOKA#
TEMNEPATYPA U HU3KAA TEMIEPATYPA)

Kak npaBuso, aT1 coobLieHusi o3HavaloT, YTo RTD pa3oMKHYT UMK 3aMKHYT, UK
B COEAMHUTENBHON NPOBOAKE MMEeTCst 0BPbIB UMM KOPOTKOE 3aMblkaHue.

1. lMpoBepbTe BCe NPOBOAHbBIE COEANHEHNS, BKIOYAas NPOBOAKY B pacrnpenenvTensHON
KOpOOKe (ecrnm oHa Mcnonb3yeTcs).

2. Ha ananunsatope otcoeaunnute BoiBoAabl RTD IN, RTD SENSE 1 RTD RETURN wunu
BbIBOAbI TEPMUCTOPA.

Obsa3aTenbHO 06paTVITe BHMMaHWE Ha LUBET npoBoda U MeCTO ero KpenneHus.

Pykoeodcmeo o skcryamayuu 89



[varHocTuka 1 novcka u ycTpaHeHue HemcnpaBHOCTEN

3. M3mepbTe conpotueneHme mexay Beisogamv RTD IN 1 RETURN. N3mepbTe
COMPOTMBIIEHNE MEXAY ABYMS BbIBOAaMMU TEPMUCTOPA.

4. Ecnu TemnepatypHbI 3NEMEHT OTKPbIT UMK 3aMKHYT, 3aMeHUTE AaT4HUK.

5. A noka ncnonb3ynTe pyyYHyto TeMnepaTypHYHO KOMMEHCcaUmHo.

SenSE OPEn (LULUHA CHUTBLIBAHUA PASOMKHYTA)

BonbwmHcTBO AatunkoB Rosemount ncnonsaytot Pt100 nnmn Pt1000 B TpexnpoBoaHON
KOH(urypauumn. BxogHon npoBog 1 NpoBoA 3a3eMnennsa coegnHsaT RTD

C M3MepPUTENbHLIM KOHTYPOM aHanusaTopa. TpeTuit NpoBOA, Ha3biBAEMBIN LLUMHOW
CUMTbIBaHWS, COEANHEH C NPOBOAOM 3a3eMreHus. LLnHa cuntbiBaHMs no3BonseT
aHanM3aTopy KOppeKkTUpoBaTb COMPOTUMBIEHNE BXOAHOIO NMPOBOAA M NpoBOAa 3a3eMIIEeHNs,
a TakKe KOppeKTMpoBaTb COeAMHUTENbHbINA NPOBOA C Y4ETOM U3MEHEHUN TeMMepaTypbl
OKpy>KatoLLen cpeabl.

1. lMpoBepbTe BCE NPOBOAHbBIE COEAVHEHNS, BKIOYAas NPOBOAKY B pacrnpenenvTensHONn
Kopobke (ecnu OHa UCnonb3yeTcs).

2. OTtcoeaunnnte npoeoga RTD SENSE n RTD RETURN. M3amepbTe conpoTuBneHne
MeXay BbIBOAAMM.

OHO JOMKHO cocTaBnATb MeHee 5 Om.
3. Ecnv wuHa cunThiBaHUS pa3oMKHYTa, Kak MOXXHO CKOpee 3aMeHuTe AaTuuK.

AHanunsaTop MOXeT paboTaTb C Ppa3OMKHYTOM LUMHOW CHUTbIBaHUS. MamepeHune
6yOeT MeHee TOYHbIM, MOTOMY YTO aHanm3aTop Oorblue He CMOXET KOMMNEHCMPOBaTb
COMpOTMBIEHNE coeanHUTEnbHOro nposoaa. OgHako, ecnv AaTyvK A0IMKeH
NCMONb30BaTbCHA NPY NPUBNN3NTENBHO MOCTOSHHBLIX TEeMNepaTypax OKpyXatoLein
cpeAbl, OLMBKY CONPOTUBMNEHNSA COEANHUTENBHOMO NPOBOAA MOXHO YCTPaHWUTL
nyTeMm KannbpoBKku AaTyvka B COOTBETCTBUM C TemnepaTypou namepermns. Owmbku,
BbI3BaHHblE M3MEHEHMAMMN TemnepaTypbl OKpYKatoLLen cpefbl, He MoryT BbITb
yCTPaHeHb!.

4, YT10o06bI coobLieHne 06 owwmnbke ncyesno, coegmHmnte knemmbl RTD SENSE
1n RETURN c nomoLLbio nepembIvKu.

OFFSEt Err (OLULMWBKA CMELLEHUA)

Ecnu cmellenne Hyns (B MB) npeBbilLaeT 3anporpaMMMpOBaHHbIN Npeaen nosBrseTcs
coobuweHne OFFSEt Err. MNpexae 4yem yBenuumaTb NMMUT, 4ToObl cooblieHne OFFSEt Err
1cyesno, NpoBepbTe CreayoLlee:

1. Y6enutech, YTO 3TANOHHbIA U3MEPUTENbHbBIA MPUBOP UCMPaBEH U NPaBUMbHO
oTkanubposaH.
2. Y6eputech, Y4To AaT4MK TEXHOMOMMYeckoro npotecca pabotaeT. MNpoBepbTe ero

OTKIMK B pacTBOPE M3BECTHON NPOBOANMOCTH.

3. Ecnu aHanusaTop ctaHgapTM3npoBaH MO OTHOLLEHUIO K 9NEKTPONPOBOAHOCTH,
onpegeneHHon B Nnpobe, 06a3aTensHO N3MepbTe 3MEKTPONPOBOAHOCTL A0 TOro, Kak
Temnepartypa npobbl M3MeHuTCst Bonee YeM Ha HECKOMNbKO rpaycosB.

4, Y6eauTech, YTO JAaTYMK TEXHOSOTMYECKOro NpoLecca NoSIHOCTLIO MOTrPYXKEH
B XKWOKOCTb.

Ecnu gaTuuk norpykeH He MofTHOCTbI0, OH MOXET HenpaBuIIbHO U3MEPSIThb
NPOBOAUMOCTb paboyeit XUAKOCTH.

5. [MpoBepbTe HYNCTOTY OaT4HuMKa. Ecnu gaTymk BbIrMSanT 3aCOPEHHBIM U FPS3HBIM,
NOYnNCTUTE €ero.

[ns nonyyeHns 4ONONHUTENBHON MHAOPMaLMK 0bpaTUTECH K MHCTPYKLIMK
Mo OYMCTKE AaTyvKa.
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Mpoueaypa FAct FAIL (3ABOOCKASl KATTMEPOBKA)

FACt FAIL nosiBnaeTcsa npu cpabaTbiBaHMM COOBLLIEHNSA 3aBOACKON KanMbpoBKu
aHanu3artopa. [MpuYnHoOn NoABNEHNSA 3TOrO COOBLLEHNSA MOXET CTaTb CryYariHbli BCMNECK
wyma. Ecnv nokasanusa pH kaxyTtca npuemnembiMy, copocbTe hriaKok KannbpoBKu.

1.

10.

1.
12.

Bongute B MeH0 3aBOACKOW kKannmbpoBku, AecsiTb pa3 Haxas 2 Ha IRC.
[Owncnnen He meHsieTcs.

Cpasy HaxmuTte 3.

Ha gucnnee nosiButca FActorYCAL.
Haxmute NEXT (OANEE).

Ha gucnnee nossutcsa rEPAIr.
Haxmvnte NEXT (OQANEE).

Ha gucnnee nosisutca ConFlIG.
Haxmute NEXT (OANEE).

Ha gucnnee nossutcsa rESEL.
Haxmvute ENTER (BBO[).

Ha aucnnee nosiButca rESEtCFG.
Haxmvute ENTER (BBO[).

CHoBa nosiButcs rESEL.

Haxmvnte NEXT (OQANEE).

CHoBa nosisutcsa FActorYCAL.
Haxmute ENTER (BBOL).

Ha gucnnee nosButca FactOn.
Haxmute 3.

MosButca FactOFF.

Haxmute ENTER (BBO[), 4To6bI COXPaHUTL HAaCTPOMKMU.

HaxwunmanTte kHonky EXIT (BbIXO[), noka He NosBMTCS OCHOBHOWM AWCMNEN.

Ecnu coobLieHne He ncyesaeT nnm I'Ip06J'IeMbI He YCTPaHAKTCA, 3Ha4YUT, SNTEKTPOHUKa
BblLlU1a U3 CTPOA. 3ameHuTe QNEKTPOHHbIE NnaThbl.
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8.3

8.3.1

8.3.2

92

CPU FAIL n ROM FAIL (OTKA3 N3Y v UM)

CPU FAIL o3HavaeT, 4TO npoueccop He npoLuen BHyTpeHHue npoBepku. ROM FAIL
03Ha4aeT, 4YTO BHYTPEHHSS NaMsATh BbiLLa U3 CTPOS.

1. Bkntounte 1 BbikntounTe nutaHme. OctaBbTe aHannm3aTop BbIKIMIOYEHHbIM Kak
MWHUMYM Ha 30 CeKyHA, npexae 4emMm CHOoBa BKIMHOYUTb ero.

Ecnu npu oTkntoveHnn nutaHus coobLieHre o6 ownbke He copacbkiBaeTcs,
BO3MOXHO, TpebyeTcst 3ameHa nnatbl L.

2. O6paTtutechb 3a NOMOLLBIO Ha 3aBOA-U3rOTOBUTENb.

AdC Error (Owmbka ALM)

Owwnbka AL o3HavaeT, 4To aHanoro-uudpoBo npeobpasoBaTtens BbilLEN N3 CTPOS.

1. Y6enuTech B NPaBUbHOCTY NPOBOOKM U HAOEXHOCTU coeauHeHun. ObasaTensHo
NpoBepbTE COEAMHEHNS B pacnpeaennuTenbHOn Kopobke (ecnun oHa ucnonbayeTtcs).

2. OTcoenuHUTE JaTumK (-1) U cMoaenupyiTe TemMnepaTypy U BXOAHOW
curHan gartyuka.

Ecnn aHanunsatop He pearnpyeT Ha cMmoaennpoBaHHble CUrHanbl, BO3MOXHO,
aHanorosagd nnata HeucnpasHa.

3. O6paTtutechb 3a NOMOLLIO Ha 3aBOA-U3rOTOBUTENb.

AwarHoctuyeckue pyHkumm 5081-A

Obuwaga nHopmaumns o gmarHoCTuKe

Ananunsatop 5081 moxeT oTobpaxaTb AnarHoCTUYECKyo MHdopMaLumio, kotopasi byaet
noniesHa npv AnarHoCTMKe 1 YCTpaHeHUN HemcnpaBHOCTeN. [locTynHas gnarHoctuka
3aBUCUT OT BbIMOSHAEMbIX U3MepeHuid. YTobbl NpounTaTh AMArHOCTUYECKYLO MHopMaLMIO,
nepenguTe Ha OCHOBHOW Aucnnen un Haxmute kHonky DIAG (QUATHOCTUKA)

Ha uHdpakpacHoM yaaneHHom koHTponnepe. Haxumante NEXT (QAJIEE), noka

He NosIBUTCH MHEMOHMKA HYXXHOW uHdopmaumm. ObpaTutech K COOTBETCTBYOLLEMY
pasgeny Hxe Ansi NoflyYeHnst 4ONONHUTENbHON MHopMaLnK.

[narHoctuyeckmne coobLueHns ans
pacTBOPEHHOro Knucnopoaa

TYPE O2 (Tun O2)

AnanusaTop namepsiet kucnopog. Haxmvute NEXT (JAJNEE) ons npocmotpa
ANarHoCTUKN.

SEnSor Cur (Tok Haxmute ENTER (BBO[), 4To6bl 0TOGpa3uTe Heo6paboTaHHbIN TOK
AaTuuka) oT AaTyuka.

SEnSitvtY Haxmute ENTER (BBO[), 4To6bl 0TO6Pa3nTb 4yBCTBUTENBHOCTb.
(YyBcTBMTENBHOCTL) | YyBCTBMTENBHOCTH PAcCUUTLIBAETCSA NPU KanubpoBKke. TO U3MEPEHHBIN TOK,

OeneHHbIN Ha KOHLUEeHTpauuto.

O CurrEnt (Tok 0)

Haxmute ENTER (BBO[), 4To6bl 0TO6Pa3nTb HyneBow TOK, U3MEPEHHbIN
BO BpeMs KanvbpoBku (0bpaTTe BHUMaHME Ha eaVHULbI U3MEPEHWS).

bAr PreSS Haxmute ENTER (BBO[), 4To6bl 0TOBpa3nTte 6GapomeTpuyeckoe gaBneHue,

(BapomeTpuyeckoe ncnonb3yemMoe aHanu3aTopom BO BPeMs KannbpoBKM Mo BO3AYXY.

OaBrneHue)

5081-A-Ht 3710 Homep mogerm. Haxvnte ENTER (BBO[]), 4Tobbl 0TO6pasnTb ypoBeHb
Bepcumn nporpammHoro obecneyenns (SFtr). Haxmure NEXT (OAJNEE), 4To6bl
0TO6pa3nTb ypoBeHb annapaTtHon Bepcumn (HArdr).

FAULLtS (Owmnbkm) Haxmute ENTER (BBO[), 4To6bl NPOCMOTPETH CyLLECTBYIOLLME COOBLLEHUS

06 owmnbkax.
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8.3.3

8.3.4

8.4
8.4.1

[narHoctuyeckme coobLleHnsa ansg o3oHa
n oblero xnopmnaa

TYPE O3 nnu tCL
(Tvn O2 nnu obwero
xrnopuaa)

Mepenatunk namepsieT 03oH (Mnu obwmii xnopug). Haxmute NEXT (OANEE)
ANsi IPOCMOTPa ANArHOCTHKM.

SEnSor Cur Haxmute ENTER (BBO[), 4To6bl 0TO6pa3nTe HeobpaboTaHHbIN TOK

(Tok patuwmka) OT Aatyuka (obpatuTte BHMMaHWE Ha eAVHULbI U3MEePEHUS).

SEnSitvtY Haxwvmunte ENTER (BBO[), 4To6bl 0TOGPa3nTb 4yBCTBUTENBHOCTD.
(YyBCTBMTENBHOCTD) YyBCTBUTENBHOCTbL PAcCUUTLIBAETCSA NPU KanvbpoBke. OTO M3MEPEHHBIN TOK,

[eneHHbIN Ha KOHLEHTpauuio.

O CurrEnt (Tok 0)

Haxwvmute ENTER (BBO[), 4To6bl 0TOOPa3nTb HyrneBOW TOK, M3MEPEHHbIN
BO BpeMsi kanmbpoBku (06paTuTe BHUMaHUE Ha eANHULIbI U3MEPEHUST).

5081-A-Ht

3710 Homep mogenu. Haxxvmte ENTER (BBO[), 4To6bl 0TO6pa3nTh ypoBEHb
Bepcuu nporpammHoro obecnedenus (SFtr). Haxmute NEXT (OAJIEE),
4T0bbI 0TOGPa3nTL ypoBEHb annapaTtHoi Bepcumn (HArdr).

FAULLS (Owwmbkm)

Haxmute ENTER (BBO[), 4tob6bl NPOCMOTPETHL CyLLECTBYIOLME COOOLLEHUSI
06 oLumbkax.

[narHoctuyeckme coobuieHnsa ansa cBoboaHoro xnopa

TYPE FCL (Tun
cBobogHoro xmnopa)

Mepenatuunk namepsiet ceoboaHbIn xnop. Haxmute NEXT (JANEE) ans
npocMoTpa ANarHOCTUKM.

SEnSor Cur Haxmunte ENTER (BBO[), 4To6bl 0TO6pa3nTe HeobpaboTaHHbIN TOK

(Tok patywmka) OT faTtymka (obpatute BHUMaHUE Ha eAUHULbI U3MEPEHNS).

SEnSitvtY Haxmute ENTER (BBOL), 4To6bl 0TOGPa3nTb YyBCTBUTENBHOCTb.
(YyBCTBMTENBHOCTD) YyBCTBMTENBHOCTb PAcCCYNTLIBAETCS NPU KanMbpoBKe. OTO N3MEPEHHbI TOK,

JeneHHbIN Ha KOHLeHTpauuio.

O CurrEnt (Tok 0)

Haxwvmunte ENTER (BBO[), 4To6b 0TOGPa3nTb HyneBOW TOK, M3MEPEHHbIN
BO BpeMmsi kanmbpoBku (06paTuTe BHUMaHWE Ha eavHULbI U3MepeHUst).

PH

HaxmuTte ENTER (BBO[) onst npocMotpa anarHocTuky pH. Haxvute NEXT
(OAJIEE), 4yTobbl NponycTuts AnarHocTuky pH.

InPut (Bxoa)

TeKyu.lee BXO4HOE HanpsXXeHne gatyumka pH B MUNnuBosnbTax.

SLOPE (HAKIOH)

HaknoH AaTynka B MunnvBeonbTax Ha eamHuuy pH. HaknoH kanubpyetcs
BO Bpemsi kanmbpoBku 6ydepHoro pacteopa.

OFFSt (CMELLEHWE)

Hanps»keHne gatumka B MunnueosbTax B 6ydepHom pacteope pH 7.

GIMP (NMONHOE
CONPOTUBNEHWME
OJNEKTPO[JA)

[MonHoe conpoTuBnexue anekrpoga 8 MOM.

5081-A-Ht

3710 Homep Mogenu. Haxxmmte ENTER (BBOL), 4To6bl 0TO6pasuTb YypoBEHb
Bepcuu nporpammHoro obecneydenus (SFtr). Haxmute NEXT (OATIEE),
4T0bbI 0TOGPa3NTL ypoBeHb annapaTtHoi Bepcumn (HArdr).

FAULLS (Owmnbku)

Haxmute ENTER (BBOL), 4To6bl NPOCMOTPETH CYLLECTBYHOLLME COOOLLEHUS
06 owmbkax.

AwvarHocTuka u yctpaHeHue HeucnpaBHocTen 5081-A

MpeaoynpexaeHns n cooblieHnst oo owmndbkax 5081-A

Ananmsatop 5081 NOCTOSAHHO KOHTPOMMPYET AAaTYUK U aHanNM3aTop Ha NpeaMeT YCroBUiA,
KOTOPbI€ BbI3bIBAOT OLLNGOYHbBIE n3mMepeHus. [Npun BO3ZHUKHOBEHMM NPOBNeMbl aHanmM3aTop
oTobpaxaeT nubo npegynpexaeHue, nnbo cooblueHme o6 owmnbke. MpegynpexaeHve
yKasblBaeT Ha CyLLeCTBOBAHME NOTEHLMANbHO OTKITHOYaoLWEro yCrnoBus.

Pykoeodcmeo o skcryamayuu
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8.4.2

94

Cyuec

TBYET BblCOKasd BEPOATHOCTb TOro, YToO U3MepeHne ABndaeTca owmnboyHbIM. Owmnbka

npeanynpexagaeTt Bac O HaNMn4nm ycnoBusa OTKIMKOYEHNA CUCTEMBbI. B clny4ae nosasneHuna
coobueHnst 06 ownbke, Bce n3mMepeHnsa OOJNKHblI pacCMaTpuBaTbCA Kak owmnboyHble.

MpuH
1.
2.

MpuH
1.
2.

anuyum ycnoBusa npeaynpexaneHus:
OcHoBHOM aucnnen octaeTca ctaTudHbIM. OH He Muraer.

MpepynpexpatoLee coobLyeHre NOABNAETCA NONepeMeHHO C MoKa3aHUSMM
Temnepatypbl 1 BbiIXo4a BO BTOPOW CTpoke aucnnes. B pasdene 8.3.4 npvBeneHbl
06BbACHEHUS pasnUYHbIX NpeaynpexaarLLnx CoobLweHnn 1 npeanaraemble crnocobbl
peLleHnst Npobnembl.

anuyuu oLKnOKMK:
OcHoBHOW gucnnen muraer.

Ha ocHoBHOM gucnnee nosienstoTtca cnosa FAULT (OLUMNBKA)
n HOLD (YOEPXXAHWE).

CoobLueHre 06 owmnbke NosBNsSETCS NoNepeMeHHO € NnokasaHusamy TemnepaTypbl
1 BbIXO4a BO BTOPOW CTpoke aucnnes. B paszdesie 8.3.4 npuBeneHbl 06bACHEHMS
pasnu4Hbix coobLeHnn 06 owmnbke 1 Npegnaraemble cnocobbl peLeHns Npobnemsi.

TOK BbIXOAHOrO CUrHama OCTaHeTCA Ha TEKYLLLEM 3HaYeHUn unu nepenget
K 3anporpaMmmMmmnpoBaHHOMY 3Ha4Y€HUO oLmoKuN.

Ecnu npy BO3HWKHOBEHWUM OLLIMOKM aHann3aTop HaXo4UTCS B COCTOSIHAM yaepKaHus,
TOK BbIXOJHOMO CMrHarna OoCTaeTcsl Ha 3anporpaMMMpoOBaHHOM 3HAYEHUN yAEPXKaHUS.
YT006bI NpeaynpeamnTs Bac 0 HanMymnm ownbku, Ha OCHOBHOM AMCNIIEE NOSIBISIETCS
cnoeo FAULT (OWWMBKA) n ancnnei HayHeT muraTb. Takke NosiBUTCS cOobLLEeHe
06 oWwnbKe nnn gnarHoctTuyeckoe cooblLleHune.

Ecnv npy BO3HMKHOBEHMM OLLMOKM aHann3aTop MMUTUPYET TOK BbIXOQHOIO CUrHana,
aHanusartop bygeT npogosmkaTe reHepupoBaTh CMOAENMPOBAHHbIN TOK. YTOObI
npeaynpeauTb Bac O Hanu4umMm ownbkm, Ha aucnnee nosiensietcs cnoso FAULT
(OWWMBKA) n pnucnnei HaYHET muraThb.

[narHocTuka n yctpaHeHne HemcnpaBHOCTEN MNpuU
nosiBNeHnn npeaynpexaarLmx coobLeHnn nnm
coobLeHnn 06 owmndke

B cnepnytowen Tabnuue nosicHsoTCs cooblleHns o6 owmbkax unu npeaynpexaatowmne
coobLeHus, oTobpaxaeMble Ha aHanmnsaTope 5081-A.

Coo6lieHune O6bsicHEeHUe Cwm. pasgen

OuEr rAnGe BHe avanasoHa, namepeHus OuEr rAnGE u AMP FAIL
npeBbILLaloT Npeaen otobpaxeHus (BHE ONATMA3OHA n OTKAS

NPEOYCUITUTENA)

AMP FAIL OTkas amnepomeTpuyeckoro gatumka, | OuEr rAnGE u AMP FAIL

CIMLLKOM BbICOKWUI TOK AaTymka (BHE ONATA30OHA 1 OTKA3
NPEOYCUITUTENA)

bAd SEnSor HeucnpaBHbIn aaTtyuk, Tok gatimka — | bAd SEnSor 5
6onbLuoe oTpuLiaTeNnbHOE YNCOBOE (HEMCMNPABHbIV OATHWK)
3HayeHve

0 too biG HyneBoi Tok cnuLikoM 60nbLUOWA, 0 too bIG (Cnuwwkom 6onbLuor 0)
[artymk obHyneH, a Tok npesbicun 100
HA

CAL Error Ownbka KannbpoBKM, CIINLLKOM CAL Error

(OLLIMBKA BbICOKasi UMW CIIULLKOM HU3Kasi

KATIMBPOBKW) YyBCTBUTENbLHOCTb (HA/Y./MIH)

nEEd 0 CAL [aTymk Hy>xgaeTcs B MOBTOPHOM nEEd 0 CAL

(HEOBXOOMMA | o6HyneHnn, noka3aHusl CAMLLKOM

KANTIMBPOBKA 0) oTpuuaTenbHble

bAd rtd OwnboyHble nokasaHusa Temnepatypbl | bAd rtd, TEMP HI, TEMP LO u rtd OPEn

(OTKA3 RTD, BbICOKAA
TEMMEPATYPA N HU3KAA
TEMIMEPATYPA)
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CoobLeHune O6bsicHeHue CM. pasgen
TEMP HI MokasaHns TemnepaTypsbl NpesbiwatoT | bAd rtd, TEMP HI, TEMP LO u rtd OPEn
(BbICOKAA 150 °C (302 °F) (OTKA3 RTD, BbICOKAA
TEMMEPATYPA) TEMNEPATYPA N HA3KAA
TEMMNEPATYPA)
tEMP LO MokaszaHus TemnepaTypsbl HWxe —15 °C | bAd rtd, TEMP HI, TEMP LO u rtd OPEn
(HN3KAA (5 °F) (OTKA3 RTD, BbICOKAA
TEMMEPATYPA) TEMMNEPATYPA N HN3KAA
TEMMNEPATYPA)
rtd OPEn RTD vnu TepMucTop pasomMKHYT bAd rtd, TEMP HI, TEMP LO u rtd OPEn
(OTKA3 RTD, BbICOKAA
TEMMNEPATYPA N HU3KAA
TEMMNEPATYPA)
SenSE OPEn LLnHa cunTbiBaHMSA HE NOAKMIOYeHa SenSE OPEn (WWMHA CHATBIBAHUA
(OATHYMK PA3OMKHYTA)
PA3OMKHYT)
PH in HeobpaboTaHHble nokasaHus pH In (BXO[L pH)
B MUJIIMBOSIbTaX OT AaTynka
pH cnuvwwkom Benukm
SLOPE HI HaknoH gatyuka pH npeBbiwaeT 62 SLOPE HI unu SLOPE LO (BbICOKMI
mMB/pH HAKITOH unu HU3KUW HAKITOH)
SLOPE LO HaknoH patunka pH Huxe 40 mB/pH SLOPE HI unu SLOPE LO (BbICOKMI
HAKITOH unu HU3KUW HAKITOH)
-0- OFFSEt CwmelleHne Hyns BO BpeMsi -0- OFFSEt (CMELWEHWE HYJIA)
cTaHaapTv3auuy npeBbllLaeT
3anporpamMMUpoBaHHbIN Npeaen
GLASSFAIL M3amepeHHoe NonHoe conpoTuBreHne GLASSFAIL
3MeKkTpoaa Huxe
3anporpamMMMpOBaHHOIO OrpaHUYeHUs
FACt FAIL YcTpoiicTBO He Bbino oTkannbpoBaHo FACt FAIL (OTKA3 SABOCKNX
Ha 3aBofe-u3roToBuTene HACTPOEK)
CPU FAIL BHyTpeHHWe npoBepku 9.4.2.13
(OTKA3 LM LIM He npongeHsbl
ROM FAIL OTkas BHyTpeHHel namsaTh 9.4.2.13
AdC OTKa3 aHanoro-L1MgpoBoro AdC (ALIM)
npeobpasoBaHus
bAd Gnd Mnoxoe 3a3emneHve bAd Gnd (NMITOXOE 3A3EMIIEHUE)
In too biG Cnvwkom 6onbLuon curHan In too biG (Cnuwkom 6onbLuoK BXxoa)
MB oT gatunka pH
RIitE Err Mepembluka LeHTpanbHoro npoueccopa | RitE Err (OLUMBKA 3AMNWCK)
(JP-1) 6bina ynaneHa
bAd SEnSor

HeuvcnpaBHbIi AaT4MK 03Ha4aeT, YTo TOK AaTynka — BonbLUoe oTpuuaTenbHOe YNCNoBOe
3HayeHune. bAd SEnSor MoxeT NosBMUTLCA Ha HEKOTOPOE BPEMS Mpu NepBOM BBOAE AaTymka
B akcnnyaTtauuto. Habniogante 3a Tokom aatynka (neperignte k SEnSor Cur B MeH0
anarHocTtukm). Ecnm Tok gaTtyunka OBMXKETCS B MOJNTOXUTENBHOM HanpaBieHnn, BEPOSITHO,

B 3TOM HET HMYEro Nyoxoro, 1 coobuieHne o6 owmnbke BCKOpPE NCHE3HET.

Mpoueaypa

1. MpoBepbTe NpPaBUMbHOCTL CXeMbI NpoBoAkn. ObpaTuTe ocoboe BHUMaHNE
Ha aHOAHblE W KaTOAHbIE COeAMHEHNS.

2. Y6eguTech, YTO aHanM3aTop HAaCTPOEH Ha MPaBUITbHOE U3MEPEHME.

HacTpoiika namepeHun yctaHaBnmBaeT (Cpean Npoyero) nonspusaumoHHoe
HanpsbkeHuve. MNogava HenpaBUbHOrO NONAPU3ALMOHHOIO HANPSKEHNS Ha AaTUYUK
MOXeT BbI3BaTb OTPULATENbHbIV TOK.

3. 3ameHuTe MeMbpaHy AaTynka U pacTBOp SMEKTPONUTa U Npu HeoGXOANUMOCTH
OUNCTUTE KaToA.

[ns nonyyeHust LONONHUTENBHOW UHDOPMaLMn 06paTUTECh K COOTBETCTBYHOLLEN
MHCTPYKLMU NO 3KCMnyaTaumm gatyuka.

4. 3ameHuTe gaTyuKk.

Pykoeodcmeo o skcryamayuu
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0 too blG (Cnuwkom 6onbomn 0)

OO6bI4HO aHann3aTop He NPUHMMAaET HYNEeBOW TOK, NMOKa TOK He ynafeT HMKe pasyMHOro
3HayveHusa. Cm. pasgen kannbpoBKkM NS aHanvTa, onpeaensaeMoro Ans HyrneBbIX TOKOB.
OpaHako Bbl MOXETE 3aCTaBUTb aHaNM3aTop NPUHATL TEKYLLUIA TOK B KAYECTBE HYNEBOro
3HayeHus. MpegynpexaeHne 0 too blG nosBnsieTcs, ecrnv B MOMEHT OOHYNeHWs AaTynka
Tok npesbiwaeT 100 HA. MNockonbKy aHanM3aTop BblYUTaET HYyNeBOW TOK U3 USMEPEHHOIO
ToKa nepep npeobpasoBaHMeM pesynbTata B KOHLEHTPaLUuio, CANLLKOM paHHee O6HyrneHvne
npvBeaeT K CIIULLIKOM HU3KUM MOKa3aHUsM.

1. YT06bI AaT4MK cTabunuavpoBancy nepes Hadanom npowenypbl 06HyneHus,
NoAoXanTe AOCTAaTOYHOE BPeMS — MHOTAa 9TO MOXET 3aHATb BCIO HOYb.

2. Y6eautech, YTO pacTBOp, UCMONb3yeMbli AN 06HYNeHns aaTunka,
He COAEepPXUT aHanuTa.

[ns nonyyeHusi Nogpo6HONM MHGOPMaLMK 0BpaTMTECH K COOTBETCTBYHOLLIEMY
pasgeny kanmbpoBKu.

3. 3ameHnTe MeMBpaHy AaTymka u pacTBOp ANEKTponuTa n Npyu HeobxoaNMMoCTH
o4MCTUTE KaToA.

[ns nonyyeHns 4ONONHUTENBHON MHAOPMaLUMM obpaTuTeCb K COOTBETCTBYHIOLLIEN
WHCTPYKLMK MO 3KCnnyaTauum gaTyuka.

4, 3aMeHuTe JaTumK.

bAd rtd, TEMP HI, TEMP LO wu rtd OPEn (OTKA3 RTD,
BbICOKAA TEMIMEPATYPA U HU3KAA TEMIMNEPATYPA)

Kak npaBuno, atu coobLyeHns o3HadatoT, 4to RTD (Mnv TepmucTop, Kak B criydae AaTyvkoB
Hx438 n GX448) pasoMKHYT UM 3aMKHYT, UMK B COEOANHUTENBHOW NPOBOAKE MMEEeTCS
06pbIB MNN KOPOTKOE 3aMblKaHMeE.

1. Cwm. pasdesn 8.4.12.

2. MpoBepbTe Bce NPOBOAHbLIE COEAMHEHUS, BKITOYas NPOBOAKY B pacnpenenmTernisHom
Kopobke (ecnu oHa 1Ucnonb3yeTcs).

3. Ha ananunsatope otcoeanHute BbiBoabl RTD IN, RTD SENSE 1 RTD RETURN wunu
BbIBOAbI Tepmuctopa. ObsasaTtensHoO obpaTuTe BHMMaHWE Ha LBET NPoBoAa U MeCTo
ero kpennenus. MiamepbTte pacctosHue mexay Bbisogamm RTD IN n RETURN.
M3amepbTe conpoTmBneHne mexay AByMSA BbiBOAaMK TepmucTopa. ConpoTuBneHne
OOMKHO ObITb BMM3KO K 3Ha4YeHuIo, ykasaHHOMY B Tabnuue B pasgene 8.4.12. Ecnn
TemnepaTtypHbIN 3fIEMEHT PA3OMKHYT UK 3aKOPOYeEH, 3aMeHnTe AaTyuk. A noka
MCNOMb3yNTe PY4HYI TEMMNEPaTypPHYIO KOMMEHCaLMIO.

Mpu n3mepeHnmn kucropoga c nomowsto HX438, Gx448 nnu gpyroro
CTEpPUNU3yeMOro napom Aart4yuvka ¢ ucnonb3osaHvem 22 kKHTC 6yneT otobpaxaTbes
ownbka TEMP HI, ecnu koHTponnep He 6bln NpaBUITbHO HACTPOEH.

pH In (BXOA pH)

pH In o3HavaeT, 4YTO HaNpsXXeHWe OT M3MEePUTENBLHOTO MoAyNnsA pH CrnLIKOM BenuKo.

1. MpoBepbTe BCe NPOBOAHBLIE COEAUHEHNS, BKIMOYas COeQUHEHNS
B pacrnpeennTenbHON KOpooke.
2. Y6eauTech, 4To AaTynk pH NOMHOCTBLIO NOrpyXeH B pabo4yto XUAKOCTb.
3. MpoBepbTe uncToTy Aatymka pH. Ecnv AaTuuk BuIMSANT 3aCOPEHHBIM UMW FPA3HBIM,

no4yncTuTe ero.

Ons nony4vyeHua [ONONHUTENBHOW MHOPMaLmn O6paTVITer K MHCTPYKUUMN
Nno OYUCTKe AaT4yuka.

4. 3ameHuTe gaTyuKk.
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SLOPE HI unu SLOPE LO (BBICOKWI HAKJTIOH unu
HU3KUN HAKJTOH)

Mocne 3aBepLUeHNs ABYXTOYEYHOW (PyYHON U aBTOMAaTUYECKON) KannmbpoBkn

pH aHanusaTtop aBTOMaTUYECKN paccYnTbIBaeT HaKMNoH gatymka npu 25 °C. Ecnu HaknoH
npesbiwaeT 62 MB/pH, gatunk otobpaxaet owmnbky SLOPE HI. Ecnu HaknoH coctaBnsieT
meHee 45 mB/pH, aHannsaTop otobpaxaeT ownbky SLOPE LO. AHanusaTtop npekpaTtut
O0BHOBNATL KanMbpoBKy.

1. MpoBepbTe BydepHbie pacTBophl. MpoBepbTe OydepHble pacTBOPLI HA Hanuune
SIBHbIX NMPU3HAKOB CHIDKEHMWS KAYeCTBa, TakMX Kak MOMYTHEHWE UMK POCT MMECEHMW.

HeviTpaneHble n cnabokucnble 6ydepHble pacTBOpPbl O4eHb YyBCTBUTENMbHbI

K nnecexn. MNpu AnUTeNbHO HaXoXA4EeHUW Ha BO3AyXe LienoyHble bydepHblie
pacTteopbl (pH 9 1 BbILwE) Takke MOryT cTaTb HETOYHbIMU. LLlenoyHble BydepHblie
pacTBOPbI MOrNOLWAT YrIEKUCIbIN ra3 n3 atMocdepsbl, YTO CHUXaeT pH.

2. Ecnu npn HeypayHom kannbpoBke ncnonb3osancs 0ydhepHbIn pacTBOP C BbICOKNM
pH, noBTOpMTE KaNMBPOBKY, NCNONBL3YSA cBEXMI BydepHbI pacTBop. Ecnn y Bac HeT
cBexero 6ygepHoro pacrteopa, Ucnonb3ynTe 6ydepHbIi pacTBOp C HU3KMM pH.

Hanpwumep, ncnonbayiite 6ydepHbii pactBop ¢ pH 4 1 7 BMmecTo 6ydepHoro
pacteopa ¢ pH 7 n 10.

3. [JaiiTe gocTaTovHoe Bpems A5 ypaBHOBELLMBAHWSA TeMnepaTtypbl. Ecnv gatymk
Haxoguncst B paboyen XnaKkoCcTu, 3Ha4YUTENbHO Boree ropsyen unm XonoaHou, Yem
GydbepHhI pacTBop, Nepes Havyanom KkanvbpoBKM NOMECTUTE ero B EMKOCTb C BOAOM
TeMnepaTtypbl OKpy>KatoLLEen cpeabl He MeHee YeM Ha 20 MUHYT.

4. Ecnu 6bina BeinonHeHa pyyHas kanvbposka, ybeamTech, YTo BBEAEHbI NPaBUIbHbIE
3HayeHnsa pH.

5. MpoBepbTe BCe NPOBOAHbLIE COEAMHEHUSs!, BKIOYas COEANHEHUS!
B pacnpeaenuTesisHol Kopooke.

6. MpoBepbTe HYNCTOTY OaT4HMKa pH. Ecnn gaTtyumk BbIrMSAUT 3aCOPEHHbIM UK TPS3HbBIM,
NOYnNCTUTE €ero.

[ns nonyyeHns 4ONONHUTENBHON MHAOPMaLMK obpaTUTECh K MHCTPYKLIMK
Mo OYMCTKE AaTymKka.

7. 3ameHuTe gaTuuKk.

-0- OFFSEt (CMELUEHUE HYIIA)

Ecnu ctaHpapTmanpoBaHHoe cmelleHne (B MB) npeBbilLaeT 3anporpaMMmMpoBaHHOE
cMelleHne, nosienseTcs coobienve -0- OFFSEt. MNpeagen no ymonyaHuio coctaBnseT

60 MB, 4TO 3KBMBaNEHTHO NPUMEPHO eanHNULE nsMeHeHus pH. Mpexae Yem ysenuumeaTtb
NUMUT, 4TOObI coobLyeHne -0- OFFSEt ncuesno, npoeepbTe criedytoLlee:

1. Y6enuTech, YTO dTanoOHHbIN pH-MeTp UcnpaBeH 1 NpaBuUbHO OTKaNMGPOBaH.

2. Y6enutech, 4to gatumk pH TexHonornyeckoro npouecca pabotaet. NpoBepbTe ero
OTKMMK B BydepHbIX pacTBopax.

3. Ecnu aHanusaTtop ctaHAapTu3“poBaH Mo OTHOLLEHWIO K pH, onpeaeneHHoMy
B Npobe, 064a3aTensHO n3mepbTe pH 00 Toro, kKak Temnepartypa Npobbl M3MEHUTCS
6ornee Yem Ha HECKOSbKO rpagycoB.

4. Y6eauTech, YTO JaTYMK TEXHOSOTMYECKOTro npouecca NoJIHOCTbIO NOrpy>xeH
B XXMOKOCTb.

Ecnun gaTuunk norpyeH He NOMHOCTbLIO, OH MOXET U3MepsATb PH XXMOKOW NneHKw,
noKpbIBatoLLen AaTYnK. YpoBeHb pH 3TON MAEHKN MOXET OTnMYaThCs
OT pH OCHOBHOW XNAKOCTW.

5. [MpoBepbTe YnMcTOTY AaTtumka pH. Ecnv gatyuk BbirnaguT 3aCOpPeHHbIM Ui rPSA3HbIM,
no4yncTuTe ero.

Ons nony4vyeHuqa [ONOSTHUTENBHOW MHOpMaLmn OﬁpaTMTer K MHCTPYKUUMN
no OYUCTKe AaT4yuka.
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98

BonbLuoe cMelleHre cTaHgapTU3aumnm MoXeT ObiTb BbI3BAHO OTPAaBIIEHHLIM 3NIEKTPOLAOM
cpaBHeHusi. OTpaBnsoLLMe BELLECTBA MOTYT NPUBOAMUTL K cMeLleHnto pH Ha Lenbix ase
eavHuupbl pH. YTobbl NnpoBepuTh 3TanNoHHOE HanpshkeHue, cM. pasdes 8.4.13.

AdC (AL)

AU o3Ha4vaeT, 4To aHanoro-uMdpoBo NpeobpasoBaTesb BbiIEN N3 CTPOS.

1. Y6enuTech B NPaBUITbHOCTM NPOBOOKM U HAOEXHOCTU coeauHeHun. ObasaTensHo
NpoBepbTE COEAMHEHNST B pacnpeaenmuTernbHO KOpobke (ecrv oHa Ucnonb3yeTcs).

2. OTcoeauHUTE JaTumK (-1) U cModenupyiTe TemnepaTypy U BXOAHOW

CuUrHan gaTtyuka.

Ona nmutauum

CM. pasgen

PacTtBopeHHbIN kucnopos

Pa3den 8.4.9

O30H unu xnop

Pa3den 8.4.10

pH

Pa3den 8.4.11

TemnepaTypa

Pa3oden 8.4.12

Ecnu aHann3aTop He pearvpyeT Ha CMOAENUPOBaHHbIE CUTHAsbI, BO3MOXHO,
aHarnorosas nnata HeucnpasHa.

3. OGpaTVITer 3a NOMOLLbIO Ha 3aBOO-U3roTOBUTESb.

bAd Gnd (MTJTOXOE 3A3EMJIEHUE)

bAd Gnd 06bI14HO 03Ha4aeT npobnemMy ¢ aHanoroBou nevyatHon nnaton. ObpaTuTech

Ha 3aBO-N3roToBUTEIb.

In too biG (Cnuwkom 6onbLIoOn BXxoA)

In too biG o3Ha4vaeT, 4To HeO6paboTaHHbIN CUrHaN B MUMMMBOMbTaX OT AaTyMKa

pH cnuwkom Benuk.

1. Y6enuTech B NpaBUbHOCTM NPOBOOKM M HAOEXHOCTU coeauHeHuin. O6a3aTensHo
npoBepbTe COeAVHEHNS B pacnpenennTensHon Kopobke (ecnv oHa Ucrnonb3yeTcs).

2. 3ameHuTe gatumk pH Ha gaTumk ¢ npoBepeHHon paboTocnocobHOCTLIO.

3. Ecnv 3ameHna gatymka pH He NpuBOAMT K MCHE3HOBEHMIO cOObLLEeHNs, obpaTuTech

3a NOMOLLbIO Ha 3aBO4-U3roToBUTESb.

RitE Err (OLULUBKA 3AMNMUCH)

HacTtponku nporpammbl B 5081-A MOXHO 3alUUTUTb OT CryYanHbIX U3MEHEHUI, YCTaHOBUB
TpexaHauyHbIn koa 6e3onacHOCTU. YTobbl 4ONOMHUTENBHO 3aLUUTUTL HACTPOWMKN, MOXHO
CHATb nepeMblyky (JP-1) ¢ nnatel WM. Ecnn JP-1 6bina cHaTa, HacTpoviku NnporpaMmbl

He MoryT ObITb N3MEHEHBI.
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8.4.3

8.4.4

[MpobremMbl N3MepeHust n KanmbpoBKkK TemnepaTypbl

TeMHepaTypa OoTInn4yaeTcs OT aHanu3artopa

1. ToyeH nu ctanHgapTHeI TepMomeTp, RTD nnu Tepmuctop? XnakocTHble
CTEKINsIHHbIE TEPMOMETPbI 06LLEero HasHavyeHusi, 0COBEeHHO Npu HenpaBUbHOM
obpaLleHun, MoryT faBaTb yauBUTENbLHO GonbLlume ownbku.

2. TemnepaTypHbI 9NeMEHT B AAaTYMKE MOMHOCTBIO MOTPYXEH B XUAKOCTb?

3. CTaHZapTHbIN TemMnepaTypHbIi AaT4YvK NOrpyXeH Ha NPaBUIbHbIA YPOBEHb?

[Mpobnembl nsmepeHust n KanmbpoBKK Kucropoaa

Mpobnema

cM. pasgen

HyneBow TOK CAIULLIKOM BbICOKUNA.

Criuwkom 8bICOKUU Hynegol MoK

HyﬂeBbIe nokasaHusi He CTabuIbHbI.

HecmaburnbHble noka3aHusi Hyns

Tok faTumka BO BpeMsl KannGpoBKu
Ha BO3[yX CyLLECTBEHHO oTnuyaeTcs
OT OXMAaEeMOro.

Tok damyuka omrnudaemcsi om oxxudaemoz0

MokasaHusi TeXHONOrMYeckoro npotecca
1 CTaHZapTHOro npubopa B npolecce
KannbpoBKU CYLLLECTBEHHO pasnmyatoTcs.

lNokasaHusi mexHoI02u4ecKo20 npoyecca
u cmaHdapmHoeo npubopa omaudyaromes

MokasaHusl TEXHOMOrMYecKkoro npowecca
OLUNMGOYHbI.

Owub0YHbIe oKa3aHUsi MexHOI02U4eCcKo20
npouecca

Openic nokasaHuii.

[JaTuuk He pearupyeT Ha USMEHEHWSI YPOBHS
kucnopoga.

Hamuuk He peazupyem Ha U3MEHeHUsI
ypoeHsi Kucsiopoda

[MokasaHUs CrMLLKOM HU3KKME.

CruwKom HU3KuUe rokasaHusi Kucriopooda

Cnu1LIKOM BbICOKUM HYNI€BOW TOK

HyJ'IeBOVI TOK 3HaUUTENbHO BorbLUe, YeM 3HAYEHMS, YKa3aHHble B Tabnuue Huxe.

HNaTtuunk | HyneBown Tok

499ADO <50 HA

499ATrDO <5HA

Hx438 n Gx448 <1HA

1. MpaBunbHO N1 AaTYMK NOAKIIOYEH K aHanu3aTopy?

2. MonHocTblo MM MeMbBpaHa MoKpbITa HyneBbIM PACTBOPOM W HE NPUNUNAN NN K HEW

Ny3bIPbKN BO3}J,yX8? rlOprTVITe M cnerka nocTtydyunTe no aTyuky, 4YTOObI BbINYCTUTb

ny3bIpbKK BO3AyXa.

Pykoeodcmeo o skcryamayuu
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ABnsieTca Ny HynNeBOW pacTBOP CBEXUM W NPaBWUbHO NPUrOTOBMEHHBIM? OBHYNUTe
Jatyuk B pactBope 5 % cynbduta HaTpus B Boge. [purotoBbTe pactsop
HenocpeacTBEHHO nepes Ucnonb3oBaHveM. Ero cpok roqHOCTU COCTaBrsIET BCETO
HECKOJTbKO AHEN.

Ecnu paTumk oBHynsieTcsa rasoobpasHbiM a30ToM, y6eanTech, YTO a3oT He COAEPXKUT
KMcrnopoaa u 4To NoTOK JOCTaTOYEH ANA NpefoTBpaLleHnsa obpaTtHon anddysum
BO3JyXa B Kamepy.

OCHOBHbIM UCTOYHUKOM HYTEBOIO TOKa ABMSETCA PACTBOPEHHbIV KMCIOPOZ,

B pacTBOpE 3MEKTPONuUTa BHYTPY AaTynka. AnuTenbHbIi neprnos 06HyneHns obbi4HO
03Ha4aeT, YTO B SMEKTPONMTE 3acTpsin Ny3blpek Bo3gyxa. YTobbl yaanutb ny3bipbku
Bo3ayxa u3 gatuuka 499ADO unu 499ATrDO, TouHo cnegynte npowueaype,
OMUCaHHOW B PYKOBOACTBE MO HaMOMHEeHWo aaTtymka. Ecnu pactBop anektponuta
ObIN 3aMeHeH, NoAOXKAUTE HECKONBbKO YacoB Ansi CTabunmnsaumm HyneBoro Toka.

B pegkux criydasx Aatymk MoxeT 0OHYNATbCA B TeYEHUE BCEW HOYN.

MpoBepbTe MeMBpaHy Ha Hanuuue NOBPEXAEHWA U NPU HEOBXOAUMOCTU
3aMeHuTe ee.

HecTtabunbHble NoKasaHUA HyNA

1.

MpaBunbHO N1 AaTyMK NOAKMIOYEH K aHanusaTopy? YbeamTech B HaEXXHOCTU BCeX
NPOBOAHbLIX COEOUHEHWN.

OLMBOYHbIE MOKa3aHNs YacTO BO3HUKAIOT BO BpemMda nepBoro BBoaa gatyumka
B 3KCnnyaTtauuto.
Kak npaBurno, nokazaHusa ctabunmanpyoTcst Yepes yac.

3anonHeHo N1 NPOCTPaHCTBO MeXAy MembpaHo 1 KaToAOM C pacTBOPOM
anekTponuTta n csobodeH nv NyTb Mexay pe3epByapoM anekTponmTa n MemépaHomn?
3avacTyto NOTOK ANEKTPONMTa MOXHO 3anyCTUTb, MPOCTO YAePXKuBas AaTYMK KOHLIOM
MeMOBpaHbl BHWU3 U HECKOJIbKO pa3 Pe3ko BCTPSXMBasi ero, kak ecnu 6bl Bbl consanm
KNUHMUYecKnin TepmomeTp. Ecnn BcTpsixuBaHue He paboTaeT, BbIMONHUTE NPOBEPKU
Hwke. OBpaTuTech K pyKOBOACTBY MO SKCNfyaTauuu gatyvka Ans nonyvyeHus
[OMNOMNHNTENBHOW MHpopMaLn.

e Ecnu Bbl ucnonbayete gatunkm 499ADO n 499ATrDO yb6eantech, YTO OTBEPCTUS
B OCHOBaHMMN KaTOOHOrO LUTOKA OTKPbIThl (MCNONb3yNTE BbINPAMIEHHYH CKPErKY
ans 6ymaru, 4tobbl 0O4MCTUTL OTBEPCTUS). Takke ybeamTech, YTO Ny3blpbku
BO34yxa He BroKMpyT 0TBepCTUs. 3anofiHNTe pe3epByap M YCTaHOBUTE MOTOK
anekTponuta kK katoay. NogpobHasi npoueaypa onicaHa B PyKOBOACTBE
no aKcnnyaTaummn gartyuvka.

o [Ina patunkoB Gx438 n Hx438 ny4ywwmn cnocob obecneunTb 4OCTAaTOUHbIN 3anac
pacTBopa 3NEKTPONNTa — NPocTo A06aBUTL CBEXMI PAcTBOP 3eKTponuTa
B AaTyuK. [1na nonyyeHus JONOMHUTENBHOW MHopMaummn obpatuTtech
K COOTBETCTBYHIOLLEN NHCTPYKLMM MO IKCNyaTaumm gatyvka.

Tok gaTyMKa oTnM4yaeTcsa OT OXXuaaemoro

Oatyuk HA/Y./MNH
499ADO 1,800-3,100
499ATrDO 3,600-6,100
Hx438 n Gx448 4,8-9,8

100

MpaBUnIbHO N AaT4YMK NOAKIIIOYEH K AaTunky? Y6eanTech B HaaeXHOCTH
BCEX COEOMHEHWN.
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MemGpaHa cyxan? Bo Bpems kanubposku no Bosayxy membpaHa 4osmkHa ObiTe
cyxoi. Kannsa Bogbl Ha MembpaHe BO BpeMs KanvBpoBKM Mo BO3OyXy CHU3UT TOK
JaTymka 1 NpuBeaeT K HETOYHOMN KannGpoBke.

Ecnu Tok gaTumka B BO34yXe OYEeHb HU3KWI, @ AAaTYMK HOBBIN, 3HAYUT, NMMBO NOTOK
3NeKTponuTa npekpaTuncs, nMbo membpaHa nopeaHa unu ocrnabna. [ns nonyyexHus
WHCTPYKLMIA O TOM, KaK nepe3anyCcTuTb NOTOK SNEKTPONnnTa, CM. pasaen
«HecmaburbHble nokasaHusi Hyrsi» Unv obpaTuTech K pyKOBOACTBY

no aKkcnnyaTauuun gatyvka. [ns 3ameHbl nopBaHHON MeMbpaHbl 06paTuTech

K PYKOBOZACTBY MO 3KCMnyatauum gaTyuka.

TemnepaTypa H13kaa? Tok AaTymka CUNbHO 3aBUCUT OT TemnepaTypbl. TOK AaTynka
YMeHbLLaeTCst NpuMepHo Ha 3 % npuv Kaxxaom nageHun temnepatypsl Ha °C.

MewmGpaHa 3arpsi3HeHa unm nokpbiTa nneHkon? 3arpasHeHHas membpaHa
npenaTcTByeT auddysnm kucnopoga yepes MeMopaHy, ymeHbLuasi TOK AaTymka.
Ouunctute membpaHy, MPOMbIB ee CTPyeln BoAbl U3 BYTbINKU NN OCTOPOXHO
npoTepeB ee MArkoW TkaHblo. Ecnu ounctka mem6paHbl He yryyliaeT OTKInK
AaTyuka, 3ameHuTe MembpaHy u pacteop anekTponuTa. lNMpu HeobxoanMocTu
oTnonupyinTe KaToA. [nsa nony4yeHns AONONHUTENbHOW MHdopMaummn obpaTuTech
K MHCTPYKLMMW NO 3KcnnyaTaummn gatymka.

MNoka3aHnA TexHONOrM4YecKkoro npouecca U CTaHAapPTHOro
npunbopa oTnMyaroTCcH

3710 NpepynpexaeHne 06 ownbke NOsSBMSETCS NpY 3aMETHOM PaCXOXAEHUM TEKYLLMX
nokasaHWi TEXHOSOMMYECKOro NpoLecca 1 nokasaHui, Ha KOTopble OHO U3MEHSIETCS (TO
€CTb NoKasaHus CTaHgapTHOro Npuéopa).

1.
2.

CraHpapTHbIN Npubop npaBunbHO 0BHyNeH 1 oTkanMbpoBaH?

CTaHoapTHBIN AaTUYmuK U 4aTYMK TEXHONOMMYECKOro npoLlecca u3MepsoT OgHy
n Ty e npoby? PasmecTuTe AaTunkm Kak MOXHO Onvixe Opyr K Apyry.

[aTuymnk TexHonornyeckoro npouecca pabotaeT npaBunbHO? [NpoBepbTe OTKIUK
JaryvKka TEXHONOrM4YecKoro npoLiecca Ha Bo3ayxe 1 B pacTBope cynbduTa HaTpus.

Ownb604YHbIE NOKa3aHNA TEXHOJIOTNYECKOro npouecca

1.

OwmnboYHbIEe NOKa3aHUsA YacTo BO3HMKAOT BO BpemM4a nepBoro BBoAa HOBOrro Aat4yuka
B 3KCnnyaTtauuto. Kak npasuno, Tok CTa6VIJ'IVI3VIpyeTC§I 4yepe3 HeCKOJ1bKO 4YacCoB.

HaxoauTtcsa nu notok Npobbl B pekoMeHAyeMOM auanasoHe? Bbicokuii NOToK Npobbl
MOXET MPUBECTM K OLLMBOYHBLIM MoKa3aHuaM. [Ansa nonyyeHns 4ONONHUTENbHON
MHopMaLum obpaTnTeCh K COOTBETCTBYIOLLEN MHCTPYKLIMU MO CKOPOCTAM MOTOKA.

MonagaHve ny3bIpbKOB raza Ha MembpaHy MOXeT NPUBECTU K OLUIMOOYHbLIM
nokasanusM. OpueHTaumsa gaTyvka nog yrrnom oT BeEpPTUKaNy MOXeT
YMEHBLUNTb LUYM.

OTBepcTMA Mexay MeMBbpaHON 1 SNEKTPONMTUYECKUM pe3epByapoM MoryT BbiTb
3arnyLeHsbl (oTHocuTcs Tonbko K aatymkam 499ADO n 499ATrDO). Cwm. pasgen
«HecmaburbHble noka3aHUsi Hyrsi».

MpoBepbTe NPaBUMBLHOCTb CXeMbl MPoBOAKU. OBpaTuTe ocoboe BHUMaHWe
Ha aKpaHUpYIoLLME 1 3a3eMMSAIOLLNE COEQNHEHNS.

HaxoauTca nu membpaHa B XOpoLLeM COCTOSIHUM 1 3aMnOfHEH N AaTuuk
pacTBOpPOM arekTponuTa?

3ameHuTe 3anpaBoYHbIA PACTBOP W ANEKTPOnuUT. [nsa nonyyeHus JONOMHUTENBHOWN
nHopmaLumm obpaTuTeCh K COOTBETCTBYHOLLEN NHCTPYKLUN

Mo aKcnnyaTaummn gatyumka.
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Opend nokaszaHUK.

1.

Mem6paHa unctaa? [ns npaBunbHoOM paboTbl AaTymKa KUCIOPOa OOSMKEH CBOGOAHO
andpyHanposaTth Yepes membpaHy. Obpa3oBaBLuasacs Ha MembpaHe nnéHka oyaeT
MeLlaTb NPOXOXKAEHMWIO KUCNIOPOAa, YTO MPUBEAET K MeAJIEHHOMY OTKIUKY.

[aTunk HaxoauTCA NOA NPAMbIMU COMTHEYHbIMU fydamn? Ecnn gaTunk HaxoauTes
noA NPSIMbIMU COMTHEYHBIMM ly4aMun BO BpeMsi KanvbpoBKy No BO3AyXY, Npu
HarpeBaHUu faTynka nokasaHusa HayvHyT AperndoBatk. [10CKomnbKy nokasaHms
Temneparypbl OTCTalOT OT UCTUHHON TeMnepaTypbl MembpaHbl, KanubpoBka AaTymka
noA, NPAMbIMU COMHEYHBIMU NyYamy MOXET NPUBECTU K oLnbkKe.

HaxogwuTcsa nvu notok Nnpobbl B pekomeHayemom avanasoHe? [octeneHHasa noteps
NOTOKa BbI3OBET ApeNd BHUS.

Bbl ncnonb3yeTe HOBLIN JAaTYMK UMW AaT4YMK, KOTOPbIN HeJaBHO NpoOXoaus
OGCJ'Iy)KI/IBaHME? HoBble nnM oTpeMOHTMPOBAHHbIE 4aTYNKM MoryT I'IOTp960BaTb
HECKONMbKMX YacoB Ans cTabununsaumu.

[JaTtyuk He pearvpyet Ha USAMeHeHUs ypoBHA Kucropoaa

1.

Ecnv faHHble cpaBHMBAKOTCS C NEPEHOCHBIM NabopaTopHbIM NpubopoM, yoeautecs,
4yTo nabopaTtopHbI Npubop paboTaeT.

Membpana uncraa? Oumnctute membpaHy 1 Npu HEOH6XOAMMOCTH 3aMeHUTE ee.
Y6eaunTech, 4TO OTBEPCTUSA B OCHOBaHWUN KAaTOLAHOIO LUTOKA OTKPbITHI. Vicnonb3yiiTe
BbINPSAMIIEHHYIO CKpenKy, 4Tobbl yopaTb 3acopbl. 3aMeHUTe pacTBOp aMeKTponuTa.

3ameHuTe aaTyumK.

CnnwKoM HU3Kue noKasaHus Kucnopoga

1.

Huskne nokasaHust MoryT 6bITb Bbl3BaHbl 0OHyNeHNeM fatyuka Ao Toro, Kak
OCTaTOYHbIN TOK AOCTUTHET CTABUIILHOrO MUHMMANbHOTO 3HaYeHNs1. OCTaTOYHbIN TOK
— 3TO TOK, reHepupyeMmblil JaTYMKOM, Aaxe Korga B npobe HeT kucnopoaa.
MocKorbKy OCTaTOUHbIN TOK BbIMUTAETCS U3 NOCNEAYIOLLMX U3MEPEHHbBIX TOKOB, Ero
06HyreHne 0 TOro, Kak OH CTaHeT MUHUMAarbHBIM, MOXET NPUBECTU K HU3KUM
pesynbTaTam.

Mpumep: cTUHHBIN ocTaTouHbIV (HyneBon) Tok Anga gatynka 499ADO coctaBnseT
0,05 MKA, a 4yBCTBUTENBHOCTb, OCHOBaHHas Ha kanubpoBke B HACbILLEHHOM BOZON
BO34yxe, coctaBnset 2,35 MKA/Y./MH. [1peanonoxnm, n3MepeHHbIn TOK cocTaBnsieT
2,00 MKA. NcTtuHHas koHueHTpauus coctasnseT (2,00-0,05)/2,35 nnu 0,83 y./mMnH.
Ecnu gaTtumk 6b1n 06HYNEeH npexaeBpeMeHHo, koraa Tok coctasnan 0,2 MkA,
n3MepeHHas KoHUeHTpaums coctasuT (2,00-0,02)/2,35 nnm 0,77 4./mnH. Owmnbka
coctaBnseT 7,2 %. Npeanonoxum, namepeHHbli Tok coctaBngaeT 5,00 MkA.
VIcTHHas koHUeHTpaums coctaBnsieT 2,11 4./MiH, a uaMepeHHasi KOHLEeHTpaums —
2,05 y4./mMnH. Tenepb ownbka coctaBngaeT 3,3 %. AbGcontoTHasa pasHuiLa Mexay
nokasaHusimu octaetcst HemameHHon — 0,06 npomunne.

OTKNWK gaTyvKa 3aBMCUT OT NOTOKA. [pn CAMLLKOM HU3KOM MOTOKEe MokasaHus byayT
HWU3KUMM 1 YYBCTBUTEMbHBIMU K NOTOKY. Y6eauTech, YTo NOTOK, MPOXOASALLMA Yepes
AaTynK, paBeH MYHUMarbHOMY 3Ha4YeHMWIo Uy NpeBbiuaeT ero. [ns nonyyeHus
OOMNOMHNTENBHOW MHpOPMAaLMM O pEKOMEHOO0BAaHHbIX NOTOKaX, obpaTuTech

K MIHCTPYKLMM MO 3KcnnyaTaummn gatyvka. Ecnu gaTumnk Haxogutcs B aspaLyoHHOM
cOOpHUKE, NepemMecTuTe ero B 06ractb 60MbLIEro NOToKa Un NnepemMeLLMBaHus.
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8.4.5

[Mpobnembl n3amepeHust n KannbpoBku cBOOGOAHOroO xnopa

Mpo6nema

CM. pasgen

HyneBoli Tok HaxoauTcsa 3a npegenaMmu guanasoHa
ot —10 go 10 HA.

Hyneesol mok eHe duana3oHa

HyJ'IeBbIe rokasaHus He cTabunbHbI.

HecmaburnbHbie Hynesble
roka3aHusi xnopa

Bo Bpems kanmbpoBkM TOK AaT4uKa CyLLEeCTBEHHO MEHbLUE, YeM
npubnuantensHo 350 HA/Y./MnH npu 25 °C (77 °F)n pH 7.

Cruwkom HU3KUl mok dam4yuka

[MokasaHusa TeXHONOrMYeCcKoro npouecca OLUMBOYHBI.

OuwuboyHbIe nokasaHusi
MmexHo102U4YeCcKo20 npouecca

Opewnd nokasaHui.

[atyuk He pearvpyeTt Ha USMeHeHUA ypoBHSA Xropa.

Hamuuk He peazupyem
Ha U3MeHeHUSs ypO8HS Xriopa

Peskoe yBenuyeHvne nokasaHui KOHLEHTpaUuy xrnopa nocrne
ObIcTpOro nsmeHeHusi pH (Tonbko aBTomaTnyeckas
Koppekuus pH).

Pe3skoe ysenu4yeHue rnokasaHutl
KOHUeHmpauuu xmopa

[MokasaHusa CrnLWKOM HU3KME.

CRuWwKoM HU3KuUe rnokasaHusi
KOHUeHmpauuu xmopa

HyneBou Tok BHe gnana3soHa

Hyneson Tok HaxoauTcs 3a npegenamu ananasoHa ot —10 go 10 HA.

1. [MpaBunbHO N1 AaTYMK NOAKIMHOYEH K aHanu3aTopy?

2. HyneBon pactBop He cogepxuT xrnop? BosbmuTe npoby pacteopa v npoBepbTe
ee Ha ypoBeHb cBO60AHOro xnopa. KoHueHTpauusa AomkHa COCTaBNsATb MeHee
0,02 4./ MnH.

3. [ocTaTto4Ho N BpeMeHn Ans gatymka s JOCTUXKEHUS MUHMMarbHOTO

CTabunbHOro ocTaTo4Horo Toka? Ctabunmsauns HOBOro AaTynka MOXET 3aHATb

HEeCKOJ1bKO 4YacoB, a ndorga n BCHO HOYb.

4. MpoBepbTe MeMBpaHy Ha Hanu4e NOBPEXAEeHW U NPU HeOBXOANUMOCTH

3aMeHUTe ee.

HecTtabunbHble HyneBble Noka3aHUA xnopa

1. MpaBunbHO NK AaTyMK NOAKMIOYEH K aHanusaTopy? YbeamTtecb B HAAEXHOCTU BCeX

NPOBOAHBLIX COEAUHEHWN.

2. OwnboYHbIE NOKa3aHMsA YacTo BO3HMKAOT BO BpEMS MEPBOro BBoOAA AaTymka

B 3KcnnyaTtauuto.

Kak npaeuno, nokasaHus CTa6VIJ'IVI3VIpyIOTCF| vyepeas 4ac.

3. MpoBoanmocTb Hynesoro pacteopa 6onblue 50 MkCm/cm? He ucronb3ytime
OeuoHU3uposaHHyo unnu ducmuruposaHHyto 800y O 06HyneHuUsi damyuka.
OaTunk gomkeH cogepxaTb He MeHee 0,5 r xnopuaa HaTpust Ha NUTp.

4. 3anonHeHo N1 NPOCTPaHCTBO MeXay MeMOpaHoW 1 KaToAOM C pacTBOPOM
anekTponuta n cBoboAeH Nu NyTb MeXay pe3epByapoM anekTponuta u membpaHon?
3ayacTyto NOTOK INEKTPONNTA MOXHO 3anyCTUTb, MPOCTO yAEPKUBaA AAaTYNK KOHLLOM
MeMObpaHbl BHN3 N HECKOMbKO pa3 pe3ko BCTpSXUBad ero, kak ecnv 6bl Bl conBanm

KIMUHUYECKUIA TEPMOMETP.

Pykoeodcmeo o skcryamayuu
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Ecnu BcTpsixvBaHue He cpaboTtano, nonpobyinTe 04UCTUTL OTBEPCTUS BOKPYT
CTepXHs KaToga. epxute A4aTymK KOHLOM ¢ MembpaHoi BBepx. OTkpyTuTe
durkcaTop MembpaHbl U cHUMKUTE COOPKY MeMOpaHbl. YoeauTeck, 4To AepeBsiHHOE
KOmMbLIO ocTaeTcsi B cbopke membpaHbl. O4ncTuTe 0TBEPCTUS B OCHOBAHUN
KaTOAHOrO LUTOKa C MOMOLLbIO BbIMPAMIEHHON CKpenkn. 3ameHnTe Memopany.

Y6eamTech, 4To AaTyvK 3anofiHEH PacTBOPOM anekTponuTa. [ns nonyyeHus
JOMONHUTENbHOW MHDOPMaLMU 06paTUTECh K COOTBETCTBYIOLEN MHCTPYKLUM
no aKcniyaTauuy gaTyvka.

CnuwkKomM HU3KUKU TOK AaTymKa

Bo Bpemsi kannbpoBKM TOK AaTymKa CyLLECTBEHHO MeHbLUe, YeM 250 HA/Y./MMH
npu 25 °C (77 °F).

1.

TemnepaTypa HU3Kasi Unu Bolicokmu pH? Tok gaTumka CUnbHO 3aBUCUT

oT Temnepatypbl 1 pH. Tok gatyvka yMeHbLluaeTcs npumepHo Ha 3 Y% npu Kaxgom
nageHvun temnepatypbl Ha °C. Tok gaTymka Takke yMEHbLIAeTCs Mpu yBENnYeHun
pH. Csbiwe pH 7 yBenuyenne pH Ha 0,1 eanHULbl CHUXXaET TOK MpUMepHO Ha 5 %.

Tok gaTymKa 3aBUCUT OT CKOPOCTUN NMPOXOXKAEHMS NOTOKA I'Ip06bl Yyepe3 HaKOHEeYHUK
patymka. [pun CAvwKoOM HU3KOM NOTOKE NOKa3aHUs KOHLIEHTPpaLmMM Xnopa Takke
6y}J,yT HU3KkMMK. Ons nony4vyeHuda OOMNONHUTENBHOW MHGOPMaLMK 06paTMTECb

K COOTBeTCTByIOLLleVI MHCTPYKUUN NO peKoMeHOO0BaHHbIM CKOPOCTAM MNOTOKa Flp06bl.

Hu3knin Tok MOXeT ObITb BbI3BaH OTCYTCTBMEM NOTOKa 3JIEKTPONNTA K KaToay
n membpare. Cm. war 4 B pasgene «HecmaburibHble Hyresble MoKa3aHusi Xaopay.

MembGpaHa 3arps3HeHa unm nokpbiTa NNéHKon? 3arpasHéHHas membpaHa
npensaTcTByeT Anddysun cBoboaHOro xnopa Yyepes MembpaHy, ymeHbLUas TOK
AaTynka 1 ysenuumusas Bpems oTknvka. Ounctute membpaHy, NpombIB ee CTpyen
BOAbl 13 OyTbINKN. He npoTuparite MembpaHy TKaHbHo.

Ecnun ouncTka MembpaHbl He ynyyliaeT OTKNMK AaTymka, 3ameHnTe MembpaHny

1 pactBop anektponuta. [Npu Heob6xoanmocTn oTnonupynTe katog. nsa nonyyeHus
[OMNOMNHNTENLHOW MHpopMaL MmN 06paTUTECh K COOTBETCTBYHOLLEN MHCTPYKLNA

Mo aKkcnnyaTaumu gaTymka.

Ownb0o4HbIe NOKa3aHNA TEXHOJIONMYEeCKOro npouecca xnopa

1.

OwmnboYHbIE NOKa3aHNsA YacTo BO3HMKAKOT BO BpemMsdA nepBoro BBoga HOBOro gat4ymka
B 3KCnnyatauuto. Kak npaBuno, ToK CTaﬁVIJ'IVIBVIpyeTCFl 4yepe3 HECKOJ1bKO 4YaCoB.

HaxoguTcs nyn notok I'Ip06bl B peKkoMmeHgyemMmom ananasoHe? BbICOKMI NOTOK I'Ip06bl
MOXeT NpuBecCTU K OLIMOBOYHBLIM NokasaHusaM. Ons nony4vyeHuna OOMNOSNTHUTENBHOM
MHdopMaL MK 06paTI/ITer K COOTBeTCTByiOLLI,eVI MHCTPYKUMM NO peKOMEeHOAOBaHHbIM
CKOPOCTAM NMOTOKa.

OTKpbITbI NN OTBEPCTUS MeXAY MembpaHon 1 pe3epByapom Ans anektponuTa?
Cwm. pasgen HecmabursibHble Hyrneable rnoka3aHusi Xiopa.

MpoBepbTe NpaBUNBLHOCTL CXeMbl NpoBoakn. O6paTute 0coboe BHUMaHMe
Ha 3KpaHupyloLLMe 1 3a3eMNsALLne COeANHEHNS.

Ecnu ncnonbayeTca aBToMaTtuyeckasi koppekuysi pH, nposepbTe nokasaHusi pH.
Ecnv B nokasaHusix pH npucyTcTBYeT LyM, NokasaHwusl Xriopa Takke GyayT
WyMHbIMK. Ecniv npruunHoii wyma sBnsieTca Aatyvk pH, ucnonbayiite pyyHyto
koppekumto pH, noka npo6nema ¢ aatumkom pH He BydeT ycTpaHeHa.

HaxoguTcsa nu membpaHa B XOpoLLeM COCTOSHHUM 1 3anofHEH N AaT4uK pacTBOPOM
anekTponuta? 3aMeHnTe 3anpaBOYHbIN pacTBOP W aneKkTponuT. [Ans nonyyeHns
[OMNOMNHNTENbBHOW MHpopMaL MM 06paTUTeCh K COOTBETCTBYHOLLEN MHCTPYKLNA

Mo aKcnnyaTaummn gaTymka.
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Opend nokaszaHmMmn xnopa

1.

NameHseTca nu TemnepaTypa npobbl? MNMpoHnuaeMocTe MeMmbpaHbl SBnseTcs
dyHKUMeln TemnepaTypsbl. [locTosHHas BpeMeHun ansa gatymka 499ACL-01
COCTaBnAeT OKOMO NATU MUHYT. [103TOMY Mocne BHE3anHoro N3MeHeHus
TemnepaTypbl NokasaHus MOTyT HEKOTOpoe BpeMs ApeidoBaThb.

Mem6paHra ymcTtan? [ns npaeBunbHoM paboTel AaTynka Xnopua AoSKeH cBO6oAHO
AnddyHanpoBaTh Yepe3 MembpaHy. Obpa3oBaBLuasica Ha MmembpaHe nneHka byaet
MeLlaTb NPOXOXAEHWUIO XIopa, YTO NPUBEAET K MEAJIEHHOMY OTKMMKY. Ounctute
membpaHy, NpoMbIB ee CTpyer BoAbl 13 ByTbinku. He npotupante

mMembpaHy TKaHbHo.

HaxoamTcsa nu noTtok npobbl B pekomeHayeMoM auanasoHe? MocteneHHas noteps
NoToKa NpoGbl BbIZOBET Apend BHUS.

Bbl ncnonbgyete HOBbIV AaTYMK UKW SATYUK, KOTOPbIV HEAABHO NPOXOAMI
06CJ'Iy)KI/IBaHME? HoBble nnM oTpeMOHTMPOBAHHbIE 4aTYNKN MoryT I'IOTp96OBaTb
HEeCKOJSbKMX YacoB Anis cTabunmsaumm.

NameHseTca nu pH npouecca? Ecnu ncnonb3yetcs pydHasa koppekuns pH,
nocTeneHHoe n3meHeHve pH npuBeaeT K NOCTENeHHOMY U3MEHEHUIO NMOKa3aHnin
xnopa. Mpu yBenuuennn pH nokasaHusa no xnopuay 6yaoyT yMeHbLIaTbCs, AaXe ecrnuv
ypoBeHb CBOGOAHOrO xropa (kak onpegeneHo B Npobe) ocTaeTcd NOCTOAHHbIM. Ecnn
n3meHeHue pH coctaBnseT He 6onee npumepHo 0,2, N3MeHeHMe Nokas3aHui

no xnopwvay 6ynet He 6onee npumepHo 10 % oT nokasaHuii. Ecnu nameHeHus

pH npesbiwatoT 0,2, NCNONb3yNTEe aBTOMaTUYECKYIO KOppeKLmio pH.

JaTtyuk He pearnpyeTt Ha U3AMeHeHUA YPpOBHA XJiopa

1.

Ansetca nu npoBepka Npobbl TOUHON? FABnseTcs nu npoba penpeseHTaTUBHON ANs
npo6bl, NoCTynarLLen B 4aT4mk?

BepHa nn komneHcaumsa pH? Ecnu B gatymke ncnonb3yeTcs pyyHas koppekums pH,
ybeauTtech, 4To 3HaveHve pH B aHanusaTope paBHO akTuyeckomy pH ¢ TOYHOCTbIO
no = 0,1 pH. Ecnn aHanusaTop ncnonb3yeT aBToMaTUYECKyo Koppekuuo pH,
npoBepbTe KanMbpoBky Aatymka pH.

Mem6paHa umctan? Ounctute memobpaHy 1 NpyM HeoOXoOAMMOCTN 3aMeHUTE ee.
Y6eautech, 4TO OTBEPCTUS B OCHOBAHWM KaTOLHOTO LUTOKA OTKPbIThI. MicnonbaynTte
BbINPAMIEHHYIO CKperKy, 4Tobbl ybpaTb 3acopbl. 3aMeHuUTe pacTBOp AfeKTponuTa.

3ameHuTe gaTuuKk.

Pe3koe yBenuueHue nokasaHui xmnopa

MokasaTenu xnopa pe3ko Bo3pacTatloT Nocre BHe3anHbIX U3MeHeHun pH.

M3ameHeHnst pH n3MeHSAT OTHOCUTENbHbIE KONMYecTBa xnopHoBatucTon kucnotbl (HOCI)

n runoxnoput-noHa (OCI-) B npo6e. MNockonbky AaTyuk pearnpyet Tonbko Ha HOCI,
yBenvyeHne pH npMBoaUT Kk NageHWIo Toka AaTymka (M KaxyLLerocs ypoBHs Xropa), Aaxe
ecnun hakTuyeckas KoHLeHTpaLmsa cBoOOAHOro xiopa ocTaeTcs MOCTOSAHHON. [Ans
Koppekunmn achdekta pH aHanM3aTop aBToMaTUYECKM NpUMeEHSeT Koppekuuto. OBbIYHO
nartyuk pH pearmpyet GeicTpee, Yem AaT4yuk xnopa. lNocne BHe3anHOro naMeHeHust

pH aHanusaTop BpeMeHHO KOMMEHCUPYET €ro 1 NoCTENeHHO BO3BPpaLlaeTCcs K NpaBUbHOMY
3HayeHuto. [oCTosIHHaa BpeMeHn A4S BO3BpaLLeHNss B HOpMaribHoe COCTOsIHWE cocTaBnseT
OKOJO MATU MUHYT.
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CnnWwKOM HU3KUe NoKasaHus Xnopa

1.

Bbina nu npoaHanuanpoBaHa npoba cpasy, nocne otbopa? PacTBopbl xnopa
HecTabunbHbl. MpoaHanuaupyiTe Npoby cpa3y nocne otbopa. N3berante
BO3EMCTBUS CONTHEYHOrO CBETA Ha Npoby.

Hu3skne nokasaHusi MOryT BbITb BbI3BaHbl OOHyNeHnem gaTynka 4o TOro, Kak
OCTaTOYHbIN TOK JOCTUrHET CTabnnbHOro MUHUManbHOro 3HaveHust. OCTaTOYHbIA TOK
— 3TO TOK, reHepupyeMbIn AaTYNKOM, Aaxe Korga B npobe HeT xnopa. [Mockonbky
OCTaTOYHbIN TOK BbIYUTAETCA 13 MOCNeayoLMX N3MEPEHHBIX TOKOB, ero obHyneHne
[0 TOro, Kak OH CTaHET MUHUManbHbLIM, MOXET NPUBECTU K HA3KMM pesyrnbTaTtam.
[ns nonyyYeHnst [ONONHUTENBHON MHOPMaUMn cm. pasgen CruwKomM HU3Kue
roKkasaHusi Kucriopoda.

OTKNWK gaTyvKa 3aBMCUT OT NOTOKA. [1pn CANLLKOM HU3KOM MOTOKEe MokasaHus byayT
HWU3KUMM 1 YYBCTBUTENMbHBIMU K MOTOKY. Y6eauTech, YTo NOTOK, MPOXOAALLMNIA Yepes
AaTyuK, paBeH MUHUMarbHOMY 3Ha4eHWIo NNy NpeBblaeT ero. [Ans nonyyeHus
[OMNOMHNTENBHOW MHPOPMAaLMN O PEKOMEHOOBAHHbLIX NOTOKaX, obpaTuTech

K MHCTPYKLMM MO 3KCMyaTaummn gatyvka. Yoeamrecs, UTo AaTHUMK XIIopa YCTaHOBIEH
B NPaBWITbHOM MPOTOYHOM MoAyre. CM. pUCYHOK 1 pUCYHOK. YBeanTech, 4To
YPOBEHb XUAKOCTM B NPOBOOTOOPHUKE C MOCTOSIHHBIM HAMOPOM HaXxOANTCS

Ha ypOBHE LieHTparnbHOW NepenmnBHON TPYOKM 1 YTO M3BbITOYHAS XUAKOCTbL CTeKkaeT
no Hen. MNpun HeOBXOAMMOCTN pas3depuTe 1 oUMcTUTE NPOBoOTOOPHMK. CM. pasder.

[Mpobnembl n3amepeHus n KannbpoBkn obLlero xnopa

O6paTuTtechb Kk pykoBoAcTBY Mo akcnnyatauum SCS921 ansi nonHOro pykoBoacTea
Nno AMarHOCTMKE N YCTPaHEHWNI0 HEUCNPABHOCTEN.

[Mpobnembl nsmepeHust n KanmbpoBKM O30Ha

Mpo6nema CwMm. pasgen

HyneBow Tok HaxoauTcs 3a npeaenamu Hynesoli mok o30Ha eHe duana3oHa
avanasoHa ot —10 go 10 HA.

HyneBsble nokasaHusi He CTabuIbHbI. HecmaburnbHbie Hynesslie nokasaHusi 030Ha

Bo Bpems kannbpoBku TOK AaTymka Tok damyuka Huxe 350 HA/J./MTH
CYLLECTBEHHO MEHbLLE, YeM NpUbnNU3nTEnsHO
350 HA/M./MnH nipn 25 °C (77 °F).

[NokasaHusa TeXHONorM4yeckoro npowecca OwuboyHbIe nokasaHusi MexHo102U4ecKo20
OLINGOYHBI. rnpouyecca 030Ha

Opewnd nokasaHui. [pelicb nokasaHuli o3oHa

[aTtyuk He pearvpyeT Ha U3MEHEHNSI JHamuyuk He peacupyem Ha U3MEHEHUsI
YPOBHS1 030Ha. YPOBHSI 030Ha

CrVLLIKOM HU3KME NoKas3aHWsi 030Ha. CruwKoM HU3KUe rokasaHusi 030Ha

HyneBo# Tok 030Ha BHe Anana3oHa

HyneBon Tok 030Ha HaxoauTcs 3a npegenamu ananasoHa ot —10 go 10 HA.

1.
2.

MpaBunbHO MK AaTyMK NOAKIMHOYEH K aHanu3aTopy?

HyneBon pacTtBop He cogepXut 03oHa? MpoBepbTe HYNEBOW pacTBOP Ha YPOBEHb
030Ha. KoHueHTpauusa gomkHa coctaensatb MeHee 0,02 4./ MiH.
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3. [locTaToyHO N BpeMeHU Ansa gaTymnka ansg 4oCTUXKEHUS MUHUMarbHOro
CTabunbHOro octato4yHoro Toka? Ctabunumsauns HOBOro AaTynka MOXET 3aHATb
HeCKOJ1bKO 4YacoB, a nHorga 1 BCHO HOYb.

4. MpoBepbTe MembpaHy Ha Hanuune NoOBPEXAEHNI 1 NPY HeOBXOANMOCTU
3amMeHuTe ee.

HecTtabunbHble HyrneBble NOKa3aHuA O30Ha

1. [MpaBWbHO N 4aTYNK NOAKITHOYEH K aHanmsaTopy? Y6enunTtecb B HAAEXHOCTU BCEX
NPOBOAHbIX COEOUHEHNN.

2. OLwmnBoYHbIE NOKA3aHWUSI YacTO BO3HMKAKOT BO BPEMS MEPBOro BBOAA AaTyuka
B 9KCMIyaTauuio.
Kak npaBuno, nokazaHusa ctabunmanpyoTcst Yepes yac.

3. 3anonHeHo N1 NPOCTPaHCTBO MexXay MembpaHoi 1 KaTogoM C pacTBOPOM
anekTponuta n cBoboAeH N NyTb MeXay pe3epByapoM aNeKkTponuTa u membpaHon?
3av4acTyto NOTOK ANEKTPONNTA MOXHO 3anMyCTUTb, MPOCTO yAEPKUBaA AATYNK KOHLLOM
MeMBpaHbl BHW3 1 HECKOJIbKO pa3 Pe3ko BCTPSAXMBAs €ro, kak ecnu 6bl Bbl consanm
KMWHWYECKNIA TEpMOMETP.

Ecnu BcTpsixvBaHue He cpaboTtano, nonpobyinTe 04UCTUTL OTBEPCTUS BOKPYT
CTepXHs KaToda. [lepxute A4aTymK KOHLOM ¢ MembpaHow BBepx. OTkpyTuTe
durkcaTop MembpaHbl U cHUMKUTE COOPKY MeMOpaHbl. Yoeauteck, UTo AepeBsiHHOE
KOnbLO ocTaeTcs B cbopke membpaHbl. OUnMcTuTe OTBEPCTUS B OCHOBaHUN
KaTOOHOrO LUTOKa C MOMOLLbIO BbIMPAMIIEHHON CKpenkn. 3ameHnTe Memopany.

Y6eauTech, YTO JaTUMK 3aMnOfIHEH PacTBOPOM ariekTponuTa. [Ans nonyvyeHuns
JOMONHUTENBHON MHopMaLMM 0bpaTuTeCchk K COOTBETCTBYIOLLEN UHCTPYKLUU
no 3KcniyaTauum gatyuka.

Tok paTtyuka Huxe 350 HA/Y./MnH

Ecnu Tok gatumka coctasnsiet MeHee 350 HA/Y./mrH npu 25 °C (77 °F), 03HaKkoMbTeCb
CO crneayowen nHpopmaumen.

1. Tok AaTymKka CMNbHO 3aBUCUT OT TemnepaTtypbl. TOK AaT4nka yMmeHbLIaeTcs
npumepHo Ha 3 % Npu KaXxxgoM nageHny TemnepaTypbl Ha °C.

2. Tok AaTymka 3aBUCUT OT CKOPOCTM NPOXOXAEHUS NOTOKa NPobbl Yepe3 HaKOHEYHMK
Aaryuvka. Mpu cnMwkom HM3KOM MOTOKE NMoKasaHus 030Ha Takke ByayT HU3kumu. ns
nonyyYeHns AONONHUTENBHON MHopMaL M obpaTuTeck K COOTBETCTBYHOLLEN
WHCTPYKLMW NO PEKOMEHO0BAHHbLIM CKOPOCTSIM MOTOKa Npobbl.

3. HuW3kunin Tok MOXeT ObiTb BbI3BaH OTCYTCTBMEM MOTOKA 3MEKTPONUTa K KaToay
1 MembGpaHe.
Cwm. war 3 B pasgene «HecmaburbHble Hyregble rnokasaHusi 030Hax.

4. MembpaHa 3arps3HeHa unm nokpbiTa nneHkon? 3arpasHeHHas membpaHa
npenaTcTByeT Anddysnmn o3oHa Yepes membpaHy, yMeHbluas ToK AaTynka
1 yBenuuneasi Bpems otknuka. Ounctute membpaHy, NpoMbIB ee CTpyew BOAbI
13 BYTBINKM UM OCTOPOXHO NMPOTEPEB €€ MArKOW TKaHbHO.

Ecnwn ounctka MeM6paHbI He ynyduwaeT OTKIUK AaT4yuka, 3aMeHnTe MeM6paHy

1 pacTtBop anekTponuTa. Mpu HeobXoAMMOoCTH OTI'IOJ'IVIpyVITe katogd. [ns nony4vyeHunda
OOMNONHUTENBHOW MHGOPMaLMK O6paTI/ITer K COOTBeTCTByPOLIJ,eVI MHCTPYKUUKN

no akcnnyataunun gatymka.
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OWwunboYHbIE NOKa3aHMA TEXHOJTONM4YeCKOro npouecca o3oHa

Ecnn nokasaHusa TEXHONMOrMYecKoro npoLecca 030Ha OLMOOYHbI, 03HAaKOMbTECH
CO crniegytouien nigopmaumen.

1.

OwmnboYHbIE NOKa3aHUSA YacTO BO3HMKAOT BO BpemMA nepBoro BBoga HOBOro gatyumka
B 3KCnnyaTtauuto. Kak npasuno, Tok CTaGVIJ'IVI3VIpyeTCF| Yyepe3 HEeCKOJIbKO 4YacCoB.

Haxoautcsa nu notok npobbl B pekoMeHAyeMoM Avana3oHe? BbiCokMii MOToK Npobbl
MOXET MPUBECTU K OLUMGOYHBIM NnokasaHusim. [ns nonyyeHust 4ONONHUTENBHON
nHdopmaumm obpaTUTeCh K COOTBETCTBYHOLLIEN MHCTPYKLMMN MO PEKOMEHAOBAHHbLIM
CKOPOCTSIM MOTOKa.

OTKpbITbI M OTBEPCTUS MeXAy MembpaHo 1 pe3epByapom Ans anekTponuTa?
CwM. pasgen HecmaburibHbie Hynesblie nokasaHusi O30Ha.

MpoBepbTe NPaBUNBHOCTb CXeMbI MPOBOAKU. OGpaTuTe 0coboe BHUMaHMeE
Ha aKpaHUpYloLLMe 1 3a3eMMIsoLNe COEANHEHNS.

Haxoautcsa nu membpaHa B XOpoLlem COCTOSIHUM 1 3aMOfIHEH NN AaT4YMK PacCTBOPOM
anekTponura?

3ameHuTe 3anpaBoYHbIN PAcTBOP M ANEKTPONMT. [ina nonyvyeHns AONONHUTENLHON
nHopmaumm obpaTuTech K COOTBETCTBYIOLLEN NHCTPYKLUN

no aKcnnyaTaummn gatymka.

Opend nokazaHMK o30HaA

1.

MameHseTca nu TemnepaTypa npobbl? MNMpoHnMuaeMocTe MemMbpaHbl SBnsieTcst
dyHKUMeln TemnepaTypsbl. [locTosHHas BpeMeHn ansa aatdmka 499A0Z coctaensieT
OKOMO NATU MUHYT. [O3TOMY Mocne BHE3aMNHOro N3MeHeHNst TeMnepaTtypbl
nokasaHusi MOryT HEKOTOpOe BpeMsi ApeidoBaThb.

MembpaHna unctaa? [na npasunbHON paboTbl AaTynka 030H AOSHKEH CBOBOAHO
AnddyHamnpoBaTh Yepe3 MembpaHy. Obpa3oBaBLuasica Ha MmembpaHe nneHka byaet
MeLlaTb NPOXOXAEHNIO 030Ha, YTO NPUBEAET K MeANeHHOMY OTKNnKy. Ouuncture
membpaHy, NpOMbIB ee CTpyel BOAbl M3 BYTbINKU UM OCTOPOXKHO NpOTEPEB

ee MArkon TKaHbHo.

HaxoamTcsa nu noTtok npobbl B pekomeHayeMoM AuanasoHe? MocTeneHHas noteps
noToKa Npobbl BbI3OBET Apend BHUS.

Bbl Mcnonb3yeTe HOBbIV AATYMK UMK AaTYUK, KOTOPbIN HEAABHO NPOXOAUI
obenyxunsaHve? HoBble nnv oTpeMOHTUPOBaHHbLIE AAaTYMKN MOryT noTpeboBaTh
HeCKOrbKMX 4YacoB AMA cTabunusaumm.

[aTuyuK He pearnpyeT Ha U3SMEHEHUA YPOBHSI O30HA

1.

Asnsetca ny nposepka Npobbl TOYHON? FABnAeTcs Ny npoba penpeseHTaTUBHON ANS
npo6bl, MocTynatLen B gaT4mk?

Mem6pana uncraa? Oumnctute membpaHy 1 Npu He0H6XOAMMOCTH 3aMeHUTE ee.
Y6eautechb, YTO OTBEPCTUSA B OCHOBaHMM KAaTOAHOIO LUTOKA OTKPbIThI. cnone3yiite
BbINPSAMIIEHHYIO CKpenKy, 4Tobbl yopaTb 3acopbl. 3aMeHUTe pacTBOp aneKkTponuTa.

3ameHuTe gaTyuKk.

CnnwKomM HU3Kue noKasaHusi 030Ha

1.

108

Bbina nv npoaHanusmpoBaHa npoba cpasy, nocne ot6opa? PacTBopbl 030Ha KpaiiHe
HecTabunbHbl. MpoaHanuanpynTe npoby cpasy nocne oTbopa.

Rosemount 5081



[narHocTuka n nouncka n ycTpaHeHne HeucrnpaBHOCTEN

8.4.8

2. Hwu3kne nokasaHus MoryT ObITb Bbl3BaHbI OGHyﬂeHI/IeM AaTtyuka o Toro, Kak
OCTaTO4HbIN TOK AOCTUTHET CTabunbHOro MMHMMarbHOro 3Ha4YeHusi. OCTaToYHbIN TOK
— 3TO TOK, reHepMpyeMbu?l AaTyUKoOM, OaXe Korga B npo6e HeT O30Ha. nOCKOﬂbe
OCTaTOYHbIV TOK BblYMTAETCA U3 nocnenyruwmnx nsSMepeHHbIX TOKOB, ero 06HyJ'IeHVIe
A0 TOro, Kak OH CTaHeT MUHUMalbHbIM, MOXET NPUBECTU K HU3KUM pe3ynbTaTaM.
Ons nony4yeHusa [ONOSTHUTENBbHOM VIH(bOpMaLl,VIVI CM. pasgen Cruwkom Huskue

roKa3aHus Kucnopoda.

3. OTKkNWK AaTyvKa 3aBMCUT OT NOTOKa. [pn CAMLLKOM HU3KOM MOTOKe MokasaHus byayT
HWU3KUMM 1 YYBCTBUTEMbHBIMU K MOTOKY. Y6eauTech, Y4To NOTOK, MPOXOAALLMNIA Yepes
AaTyuK, paBeH MUHMMarbHOMY 3HAYEHMWIO UMK NpeBbILWaeT ero. [na nonyyeHus
OONOMHNTENBHOW MHPOPMAaLMN O PEKOMEHOOBAHHbLIX NOTOKaX, obpaTuTech
K MHCTPYKLMMW NO 3KCnnyaTaummn gatymka.

[Mpobnembl nsmepeHnsd

n kannbposku pH

Mpo6nema

MosiBunock coobuwenne SLOPE HI unn
SLOPE LO.

MosiBunock coobueHune -0- OFFSEt.

AHanusaTop He NpuHUMaeT
YCTaHOBIEHHbI BPYYHYIO HaKIIOH.

CmM. pasgen

pH SLOPE Hi unu SLOPE LO (BbICOKWUM HAKIIOH nnmn
HU3KI HAKIOH pH)

CoobuweHue «CmeweHue -0- pH»

AHanuzamop He MpUHUMaem ycmaHO8IEeHHbIU 8PYyYHYH
HaKI10H

[aTunk He oTBEYaET Ha U3MEHEHUS
N3BECTHOrO 3HayeHusi pH

pH TexHosnornyeckoro npouecca
HEMHOro OTNIMYaETCs OT OXUAAEMOro
3HAYEHVSI.

[MokasaHusa pH TexHonorn4yeckoro
npouecca MeHsIIOTCS MPU U3MEHEHNN
noToka.

pH npouecca kpainHe HenpaBUIbHBbIN 1
(Mnn) WyMHBIR.

LUyMHbIe NnokKasaHnA TeXHONOrm4ecKkoro
npouecca.

Jamuyuk He omee4yaem Ha U3MEHEHUSs 3Ha4YeHus! pH

pH mexHonoauyeckoeo npoyecca HEMHO20 omiiu4aemcsi

lNokasaHuss pH mexHonoau4eckozo rnpoyecca MeHsitomcesi
8mecme ¢ MoMoKOM

pH npouecca kpaliHe HenpasubHbIU U (Unu) WyMHbIU

LUyMHbIe NnoKa3aHus mexHosiocu4ecKoao rnpouecca

pH SLOPE HI unu SLOPE LO (BbICOKUW HAKIOH unu HU3KUNA

HAKITOH pH)

[ns nomoluwm obpatutecs k pasaeny «BbICOKUM HAKITOH unu HU3KWUA HAKITOH».

CoobuweHue pH -0- OFFSEt (CmeweHune -0- pH)

O6paTutech 3a nomoLLbto Kk pasgeny «CvmeweHue -0- pH».

AHanusatop He NPUHMMAET YCTAaHOBJIEHHbIW BPY4YHY HaKIOH

Ecnun HaknoH AaT4ynka n3BecTteH U3 gpyrmx UCTOYHMKOB, ero MOXXHO BBECTU

HenocpeacTBEeHHO B aHanmM3aTtop.

AHanunsatop He npumeT HaknoH (npu 25 °C (77 °F)), Haxoaswmncs BHe ananasoHa ot 45
0o 60 mB/pH. Ecnu Bbl nonbiTaeTecb BBECTU HakNoH MeHee 45 MB/pH, aHanusatop
aBTOMaTMYECKN M3MEHUT 3HaYeHNe Ha 45. Ecnu Bbl MonbITaeTecb BBECTU HAKIOH Gonee
60 mB/pH, aHanusatop nameHut BBog Ha 60 mB/pH.

Pykoeodcmeo o skcryamauyuu
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[JaTtyuk He oTBe4yaeT Ha U3MeHeHUs 3HaYeHus pH

1. [encTBnTenbLHO N NPoM3oLwno oxugaemoe nsameHenune pH? Ecnu nokasaHwus
pH TexHonornyeckoro npouecca He COOTBETCTBYIOT OXMAAEMbIM, MPOBEpbTE paboTy
[aTynkoB B BydepHbIX pacTBopax. Kpome Toro, ncnonb3yiite BTopon pH-meTp aons
NPOBEPKN N3MEHEHNSI.

2. MpaBWnbHO N AaTYMK NOAKMIOYEH K aHanm3aTopy?

3. CTeknsiHHbIN 3NeKTpoA TpecHyn nnu pasdunca? MNMpoeepbTe NOMHOE CONPOTUBIEHNE
CTEKIAHHOro anekTpoaa.

4. AHanunsatop paboTtaeTt npaBunbHO? NpoBepbTE aHanM3aTop NyTeM MOAENNPOBaHNS
Bxopaa pH.

pH TeXHOJIOrm4eckoro npouecca HeMHOro otTnun4yaeTcsa

Paznuuns mexay nokasaHusiMu pH, CHSTbIMU C NOMOLLbI0 OHNaH-Npubopa

1 nabopaTopHOro UM NepeHoOCcHoOro npubopa, SBMATCA HOPMOK. B oHnaiiH-npubope
[eViCTBYIOT NepeMeHHble npouecca, Hanpumep, NoTeHUManbl 3emsu, napasuTHble
HanpskeHust 1 3pPeKTbI OpUEHTaLMU, KOTOPbIE He BMSIOT Ha nabopaTopHbIN Unn
nepeHocHon npmbop.

NMokasaHua pH TexHONorn4eckoro npouecca MeHslTcA
BMecCTe C MOTOKOM

HaTumk pH 399, pekoMeHO0BaHHbIN A5 MCNOMb30BaHWs ¢ aHanunsatopom 5081-A, nmeet
HEKOTOPYH CTEMEHb YyBCTBUTENBHOCTU K NMOTOKY, TO €CTb U3MEHEHUE NOoToKa Npobbl
NPUBOAUT K U3MEHEHUIO NokasaHuii pH. PasnuyHble gatymkn obnagatoT pasnmnyHom
YYBCTBUTENBHOCTBIO NOTOKa. YyBCTBUTENBHOCTb K MOTOKY MOXET ObITb UCTOYHUKOM
OLWMBKM, ecnv NPOTOYHbIE MOAYNU AaTymka pH 1 xrnopa coeanHeHbl nocregoBatensHo. Ons
JaTtyuka xrnopa TpebyeTca OBOMbHO ObICTPO TekyLias npoba, 1 BbICOKME 3HaYeHMs MOTOKa
MOryT NOBNMATb Ha nNokasaHus pH. Kak npasuno, pa3Huua B nokasaHusax pH ot gatyuka pH
399 B 6bICTpO (16 r/4) U MeaneHHo (<2 r/4) npoTekatoLlen npobe cocTaBnNAeT MeHee
npumepHo 0,05. Ecnu namexeHne 6onblue 0,05, gatymkun pH 1 xnopa cnegyet
yCTaHaBNMBaTb B NapanmnesibHbiX NOTOKax.

pH npouecca KpanHe HenpaBUIbHbIA U (UMW) LYMHbIX

UpesBbl4aHO HENpPaBUITbHbIE UMW LLYMHbIE NMOKa3aHWs yKka3blBalOT Ha HanNn4yne KoHTypa
3a3emreHus (M3aMepuTenbHasi ccTeMa NoAKIoYeHa K 3a3eMrneHunto 6onee Yem B O4HON
TOYKe), NnasatoLler cuctembl (6e3 3azemneHns) nnum wyma, BHOCMMOrO B aHanvM3aTop
kabenem gaTtuyuka. Npobrnema BO3HUKAET U3-3a TEXHOMOrMYECKOro npowecca nnm
YyCTaHOBKM. OTO He owmbka aHanu3aTtopa. [NMpobnema JormKHaA CYe3HYTb nocne
n3BrevyeHna gatymka n3 CUCTembil. I'Ipoaepre cnepyouime nNyHKTbl:

1. MimeeTcs nn KOHTYp 3a3emreHnsa?

a. Ybeputechb, 4To cuctema paboTaeT AOMKHbIM 06pa3om B BydepHbIX pacTBopax.
Y6eamTech, YTO HET NPSIMOTO SNIEKTPUYECKOTO COEANHEHNS MEXY EMKOCTSIMM
¢ BydepHbIMM pacTBOpaMu 1 TEXHONOTMYECKON XUAKOCTbIO UM
Tpybonposogamu.

b. 3aunctuTe KOHUbBI NPoBOAOB GONbLLOrO ceyeHus. MNoacoeanHNTE OANH KOHEL,
npoBoAa K TEXHONOrM4eckomMy TpybonpoBoay 1nm NnoMectTuTe ero
B TEXHOJTOTMYECKYHO XMAKOCTb. [loMecTuTe Opyrov KOHeL NPoBOAA B KOHTENHEP
¢ 6ydepHbIM pacTBOpPOM € AaTynkoM. [poBoa co3naeT anekTpuyeckoe
coeVHeHVe Mexay NpoLeccoM 1 AaTYUKOM.

c. Ecnu nocne nogkntoyeHns NOsIBAAKTCS CMELLEHMS U NOMEXN, KOHTYpP
3a3eMiieHna cyulecTByerT.

2. TexHonorn4yeckmin npoLece 3asemneH?
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a. VameputenbHas cuctema HyxaaeTcsi B obLieM 3a3emneHnm: Yepes pabouyto
XKMOKOCTb M Tpybonposoa. MnacTukoBbIi TPY6ONpPOBOA, CTEKNTOBOSIOKOHHbIE
pe3epByapbl U HE3a3eMIEHHbIE WU MIOXO 3a3eMJIEHHbIE COCYAbl
He obecneunBaloT LEeNOCTHOCTU 3a3emMreHus. [naBatoLwas cuctema MoxeT
rony4yaTb napasuTHblE HaMpPsHKeHWs1 OT APYroro afieKTpu4eckoro 06opyaoBaHus.

b. 3asemnute TpyGonpoBoa unv pesepByap Ha MECTHOE 3a3eMIleHNe.

c. Ecnu npoGnema wyma coxpaHsieTcs, 3HaumuT, NpoCToe 3a3eMIieHne He SBrsieTcs
npuYnHON. BepoaTHO, LyM NPOHUKAEeT B NpuGop Yepes NpoBOAKY AATYMKA.

3. YnpoctuTe NpoBOAKY AaTymKa.
a. CnepBa npoBepbTe NpaBUbHOCTb CXeMbl MPOBOAKN AaTyuka pH.

OTcoenunHUTe BCe NpoOBOAa AaTyMKka OT aHanm3aTopa, kpome Bxoaa pH/mB,
REFERENCE IN, RTD IN n RTD RETURN. Ecnn gaTymk nogkntodeH

K aHanu3aTopy 4Yepes BbIHOCHY pacnpedenuTeribHy0 KOpooKy, cogepKaLlyto
npeaBapuTENbHBIN yCUNUTEnb, 0TCOeAMHUTE NPOBOAA pacnpeaenMTeNnbHOM
KOpPOOKM Ha CTOPOHE AaTynka.

C. 3aduKcupyiiTe KOHLbl OTCOeAMHEHHbIX NPOBOAOB, YTOOLI OHU CyYanHoO
He COeaUHUNUCL C APYrMMUM MPOBOAAMM UMW KEMMaMMU.

d. Mogkntounte nepembiuky mexay knemmamu RTD RETURN n RTD SENSE.

e. Ecrm wym n (VIJ'IVI) CMeLleHna ncyesnun, noMmexun nocrtynann B gatynk 4epes ogmnH
13 ero npoeoAoB. CucTtema MOXeT NOCTOSIHHO paboTaTb
C YMPOLLEHHOW MPOBOAKOWA.

4, MpoBepbTe HanMMYKe 3a3eMIIEHN UM CHKEHHOTO YPOBHS LyMa.

a. Ecnu kabenb gatyvka nponoxeH BHyTpu kabenenpoBoga, Mexay kabenem
1 kabenenpoBoOM MOXET NPOU30NTH KOPOTKOE 3aMblikaHue. Mponoxute kabenb
cHapyxu kabenenpoBoga. Ecnv npobnema yctpaHeHa, KOPOTKOE 3amblkaHue
BO3HMKaNo mexay kabenem n kabenenposogoM. BeposiTHO, aKkpaHUpyHOLLMiA
NpoBOAHMK 0BHaxMncs u kacaeTcsa kabenenposoaa. OTpeMoHTMpYNTE kKabenb
N ycTaHoBUTE ero obpaTHo B kabenenposos.

b. YT0ObLI N30exaTh HABEAEHHOrO WyMa B kabene gaTtymka, NporioXknTe ero Kak
MO>XHO Aarblue OT CUNOBbLIX Kabenen, pene u anekTpoasuraTenen.
He ponyckaiite nogknioyeHns 4aTYMKOB K MePENONHEHHbIM NaHeNnsIm
1 KabenbHbIM NoTKaMm.

c. Ecru KOHTYpPbl 3a3eMJ1€HNA HEe YCTPaHEeHblI, O6paTVITer K nMpon3BoguTernto. Onsa
peweHunsa ﬂp06ﬂeMbI MOXeT I'IOTpe6OBaTbCF| BU3UT TEXHUYECKOro cneunanncra.

UJyMHbIe NMnoKa3aHUA TeXHOJTOr'M4ecKoro npouecca

1. Kakosa nposognmocTb npobel? NamepeHre pH B obpasuax, umeroLmx
NpoBOANMOCTb MeHee npumepHo 50 MkCM/cM, MOXeT BbITb KpanHe
3aTpyAHuUTEnbHBIM. YacTo TpebytoTca cneumansHble gatyivkv (Hanpumep, 320HP)
1 0cob0e BHMMaHVE B OTHOLLEHUN 3a3EMITEHMS 1 CKOPOCTW NOTOKa Npobbl.

NMPUMEYAHUE

N3mepeHne cBo6oaHOro xnopa B Nnpo6ax ¢ HU3KOW NPOBOAUMOCTLIO TaKXKe MOXeT CcTaTb
npo6nemon. Kak npaBuno, Ansa ycnewHoro u3aMmepeHusi xnopa npoBoAUMMOCTb A0JDKHA
6bITb 60onbLie 50 MkCm/cm.

2. [aTuunk 3arpsisHEH MM NOKPLIT NNEHKON? B3BelleHHble TBepable YacTulbl B Npobe
MOTYT 3arpsi3HsiTb YyBCTBUTEbHbIV 3MIEMEHT 1 HapyLLaTb 3MEKTpUYecKoe
coeaIMHeHNe Mexay AaTynkoM 1 paboyen XMaOKoCTblo. Pe3ynbTaTtom yacTo
CTaHOBSITCS LUYMHbIE MOKa3aHUS.
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3. [MpaBunbHO N AaTyYMK NOAKIMOYEH K aHanu3aTopy?

4. VmeeTca nu koHTYp 3a3emnennsa? Cwm. pasgen pH npouecca kpaliHe HerpasuibHbIl
u (unu) wymHbIG

MMunTaumsa BXo4HbIX TOKOB — PacTBOPEHHbLIN KUCOPO,

YT1006bI npoBepUTb NPON3BOAUTENTBHOCTb U3MEPUTESNIbHOIO nepeanatynka, VICI'IOJ'IbSyVITe
OeKafHbIi MarasuH conpoTueieHna ona uMnTaumm Toka oT AaTyuka Kucrnopoaa.

1. OTcoegnHUTe aHoAHbIE M KaToAHbIE BbIBOAbI OT Knemm 13 n 14 n nogknoumTte
OeKafHbIi Mara3nH CONpOTUBIEHNS, KaK MOKa3aHo Ha pucyHke 8-11.

BbiBoabl RTD MOXHO He OTCOeauHATb.

Puc. 8-11. Umutauums pacTBOpeHHOro Kucrnopoga

13 AHO[

& 14 \KATO[

R
mMogenupyet gaTyumkK
2. YcTaHOBUTE AekafHbl MarasviH CONPOTUBIIEHUS Ha CONPOTUBIIEHME, YKa3aHHOe
B Tabnuue.
Oatumk MonspusaunoHHoe | ConpoTuBneHue Oxunpaembin TOK
HanpsikeHue
|
499ADO -675 mB 34 kOm 20 MkA
499ATrDO —-800 mB 20 kOm 40 MKA
Hx438 n Gx448 —-675 mB 8,4 MOm 80 HA
3. O6GpaTtute BHMMaHUE Ha TOK AaTymka. [insa npocmoTpa Toka Aartyuvka:

a. [epengute Ha ocHoBHOM ancnnen n Haxmute DIAG (QUATHOCTUKA).
Haxmute NEXT (OANEE).
Ha gucnnee nossutca SEnSor Cur (Tok gaTumka).

c. Haxmute ENTER (BBO[).
Ha gucnnee otobpaxaeTcst TOK AaTyumka.

d. O6paTtute BHMMaHWE Ha €OVMHULBbI U3MEPEHMSI.

MKA — 3TO MUKpoamnepsbl; HA — 3TO HaHOamMepsbl.
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4. N3meHUTe conpoTUBIeHMe OeKadHOro marasvHa conpoTUBeHNs 1 ybeamTech, YTo
oTo6paXxkaeTcs NpaBuIibHbIN TOK.

Paccuntaem Tok no YpaBHEHUIO:

Harnpsbkenue (MB)

TOK (MKA) = conpoTusieHue (KOm)

8.4.10 MMntauma BxogHblX TOKOB — XJS10P U O30H

YT06bl NPOBEPUTL MPOU3BOANTENIBHOCTEL U3MEPUTENBHOTO NEepeaaTyuka, UCNosb3ynTe
AeKafHbli Mara3vH conpoTuBIieHust 1 6aTapeto Ana MMMTauMmM Toka oT aatyuka. bartapes,
NPOTUBOAENCTBYIOLLAS MONSPU3aLMOHHOMY HanpsXeHuto, Heobxoauma Ans Toro, YTobbl TOK
JaTymka UMen npaBurbHbIN 3HaK.

1. OTcoeaguHUTe aHOAHbIE M KaToAHbIE BbIBOALI OT Knemm 13 n 14 n nogknounte
AeKadHbIi Mara3uH conpoTyBrneHns n 6atapeto, kKak NnokasaHo Ha pucyHke 8-12.

BbiBogbl RTD MOXXHO HE OTCOEANHATD.

Puc. 8-12. Umutaums xnopa um o3oHa

1,5B [ KATO.D,
NMOCTOAHHOIO +

TOKa
R

Mogenupyet AgaT4yukK

2. YcTaHoBUTE AekagHbl MarasvH CONPOTUBMEHUS Ha CONPOTUBIEHME, YKa3aHHOe
B Tabnuue.
daTtumk MonsipusaumoHHoe  ConpoTuBneHue OxugaeMbin TOK
HanpsXxeHune
499ACL-01 200 vB 28 MOm 500 HA
(cBOGOAHBIN XM0pP)
499ACL-02 250 vB 675 KOm 2000 HA
(oBbwmit xnop)
499A0Z 200 vB 2,7 MOm 500 HA
3. O6paTnte BHMMaHue Ha Tok gatumka. OH OOMmKeH ObITb 630K K 3HAYEHWIO,

YKa3aHHOMY B Tabnuue. ®akTnyeckoe 3Ha4YeHne 3aBUCUT OT Hanps>XeHuna 6aTapeV|.
[ns npocmoTpa Toka gaT4yumka:

a. [lepenauTe Ha ocHoBHOM Aaucnnen n Haxmute DIAG (QUNATHOCTUKA).
b. Haxmute NEXT (OAJIEE).

Ha gucnnee nosiutca SEnSor Cur (Tok gatyumka).
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c. Haxwmute ENTER.
Ha gucnnee otobpaxaeTcs TOK aTyvka.

d. O6paTuTe BHUMaHWeE Ha eaVHNLbI U3MEPEHUS.
MKA — 3TO MyKpoamnepsbl; HA — 3TO HaHOamnMepsl.

4, VIameHuTe conpoTmBrieHne AeKagHOro marasvHa conpoTuBrneHus n yoeamTecs, 4To
oTobpaxkaeTcs NpaBUsbHbIN TOK.
Paccuntaem TOk No ypaBHEHUIO:

B6aTapea — B TOJIIPU3ALIHS (MB)
conpotusiieHre (KOMm)

TOK (MKA) =

HanpsbkeHune ceexen 1,5 B 6atapeun coctaBnsieT okono 1,6 B (1600 mB).

8.4.11 MmMmntauma BxogHblx curHanos — pH

O6wasn uHpopmaumus 06 MMUTaLMKM BXOOAHbIX curHanos pH

B aToM pasgene onuckiBaeTCs, kKak CMOAENMPOBaTb BXOAHOW curHan pH B aHanumsaTop.
[ns MmogenupoBaHust smepeHusi pH noaknounTe cCTaHAapTHLIA UCTOYHUK NUTaHUS

B MUNNMBONbTaX K aHanusaTopy. MNpu npaBunbHon paboTte aHanusaTop 6yaeT TO4YHO
M3MepPSITb BXOAHOE HanpsikeHue 1 npeobpa3oBbiBaTth ero B pH. XoTa oblias npoueaypa

Ta e, leTanu noaKnio4YeHus 3aBUCAT OT TOTO, HAXOAMTCSA N NPeABapUTENbHbIN YCUNUTENb
B laTuuKe, pacnpeaenuTeribHoi Kopobke 1nv aHanmsaTope.

MNpeaBapuTenbHbIA ycunNuTenb B aHanusaTope

[ns nmntaumm BxogHoro curHana pH, korga npegBapuTenbHbIn YCUNUTENb HAXOAUTCA
B aHanm3aTtope, BbiNOJIHUTE creayuine warun:

1. OTknNoYMTEe aBTOMATUYECKYO KOPPEKLMIO TeMNePaTypbl 1 BPYYHYO YCTaHOBUTE
Temnepartypy Ha 25 °C (77 °F).

2. OTtkntounTe aatumk pH. Takke oTcoeamMHUTe aHOAHbLIN NPOBOA AaTyMKa XIopa.
MopkntoumTe nepembidky mexay knemmamm pH IN n REF IN.

3. Y6enuTech, YTO aHanM3aTop CYMTLIBAET NpaBuiibHoe 3HavYeHue mB.
a. [Mpu nosieneHun ocHoBHoro aucnnes Haxmute DIAG (QUATHOCTUKA).
b. Haxumante NEXT (OANEE), noka Ha gucnnee He oTtobpaanTtcsa PH.
c. Haxwmute ENTER (BBOL).

Ha gucnnee nosisutca InpUt, 3a koTopbiM cnegyeT yucro. Yncno — ato
HeobpaboTaHHbI BXOQHOW CUrHan B MUNNMBONbTax. MiaMepeHHoe HanpsikeHne
[OMKHO ObITb 0 MB.

4. Y6egutech, YTO aHanM3aTop CYMTbIBAET NpaBuibHoe 3HavyeHne pH.
a. [lepenguTe Ha OCHOBHOWM AMUCMNEN.

b. Haxmute 3 unu 5.
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Bo BTOpOI CTpOKe Aucnnes nokasaHo 3HadveHne pH. pH gomkHo coctaBnaTb
npumepHo 7,00. Mockonbky AaHHbIe KanMbpPOBKKU B aHanmn3aTope MoryT
KOMMEHCMPOBAaTb BXOAHOE HanpsikeHne, oTobpaxxaeMoe 3HaveHue pH moxeT
He3HauyuTenbHO oTnmyaTbes ot 7,00.

5. Ecnv goctyneH ctaHgapTHbIA UCTOYHMK HAaNPshKeHUsA B MUIIIMBONbTax, OTCOEAMHUTE
nepembluky mexay knemmamum pH IN n REF IN n nogkntounte MCTOYHUK
HanpsKeHWs!, Kak nokasaHo Ha pucyHke 8-13.

Puc. 8-13. Umutauusa pH

PACTBOP pH
3EMNA 3ALUUTA

REF IN pHIN

mMB
MCTOUYHMK

Moaenupyert
pH

6. OTtkanubpyinTe aHanusaTop. Vicnoneaywite 0,0 MB anst 6ycdepHoro pacteopa 1
(pH 7,00) n —177,4 MB gns 6ydepHoro pacteopa 2 (pH 10,00).

Ecnun aHanu3atop paboTtaeT npaBunbHO, OH AOIMKEH NPUHATL Kanubposky. HakmnoH
JorkeH coctaBnAtb 59,16 mB/pH, a cmelleHne AOMKHO ObITb paBHO HYIHO.

7. UTto6bl NPOBEPUTL NMMHENHOCTL, YCTAHOBUTE UCTOYHMK HaNpsXKeHUs Ha 3HaYeHus,
yKkasaHHble B Tabnuue, 1 ydeguTech, YTo nokasaHus pH n MunnmeonbT
COOTBETCTBYIOT 3HAYEHNAM B Tabnuue.
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HanpsixxeHue (MB) pH (npm 25 °C)
295,8 2,00

177,5 4,00

59,2 6,00

59,2 8,00

177,5 10,00

295,8 12,00

MNpeaBapuTenbHbIA ycunuTenb B pacnpeaenutenibHON KOpooke

Mpoueaypa Ta xe, YTo onucaHa B pasgene [MpedeapumeribHbil ycunumers

8 aHasnudamope. He oTknovanTe coeamHeHne Mexay aHannsaTtopom

1 pacnpegenuTensHon kopobkorn. OTcoeanHNTe AaTyMK OT pacnpenenuTerisHOM Kopooku
Ha CTOPOHE AaTyvKa 1 NOAKIIYNTE NCTOYHMK HanpsXKeHns K pacnpenenvTensHOn Kopobke
Ha CTOpPOHe AaTyuka.

MNpeaBapuTenbHbIA ycunuTenb B AaT4mnke

MpenBapuTenbHbIA yCUNUTENb B AaT4MKe NpeobpasyeT CUrHam ¢ BbICOKMM MOJSHbIM
COMPOTMBIIEHWEM B CUTHAM C HU3KMM MOJSIHBIM CONPOTMBIIEHWEM, HE ycunueas ero. [ns
nMmuTauum 3HadeHuii pH, cnepyiite npouenype, onvcaHHon B pasaene pedsapumerbHbil
ycunumerb 8 aHanu3amope.

Nmntaumsa temnepatypbl

O6was nHgopmaumsa o6 nmmTaumm Temnepartypbl

Ananusatop npuHumaet nubo gatunk RTD Pt100 (ncnonb3yetca ans gartyvkos pH
499ADO0O, 499ATrDO, 499ACL-01, 499ACL-02 n 499A0Z), nnéo tepmuctop NTC 22k
(ncnonbayetca B gatynkax Hx438 n Gx448 DO v 6onblUMHCTBE AaTYMKOB, CTEPUNN3YEMbIX
napom, Apyrux npomssogutenen). RTD Pt100 nveeT TpexnpoBoaHY KOHUrypaumio.

Cwm. pucyHok 8-14. TepMmncTop UMeeT ABYXMPOBOAHYH KOHUrypaumio.
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Puc. 8-14. TpexnpoBogHasa koHdurypauma RTD

RTD IN (Bxop)

RTD RTD SENSE (U3mepeHue)

RTD RETURN (3a3emneHue)

Xomsi dnsi nodkmoyeHuss RTD k aHanudamopy mpebyromcsi mornbko 08a rnpoeoda,
ucrionb3o8aHue mpempe20 npogoda Mo3sossiem aHanu3amopy Koppekmuposams
conpomusesneHue coeOUHUMEbHbLIX NPO80008 U U3MEHEHUST COMPOMUBIEHUS
coeduUHUMEbLHO20 Poeoda 8 3agUcUMOCMU OmM memrepamypkbi.

n poueaypa mMmuTaummn TemnepaTtypbl

ﬂ,ﬂﬂ MMUTaLNM BXOOHOIo cUrHana temnepatypbl NOOKMN04nNTE ,D,eKa,D,HbIVI Mara3vH
COMPOTMBIIEHNS K aHanu3aTopy unv pacnpeaenutenbHoi Kopobke, Kak nokasaHo
Ha pucyHke 8-15.

Puc. 8-15. MogenupoBaHue BxogHbIx curHanos RTD

BXOOHOM
nepoBoOA PTA

U3MEPUTEJNIbHbIN
BbIBOf PTA, H mogenupyet PT[]

npoBOA
3A3EMIEHUA PTAO 3

Ha pucyHke noka3saHbl npo8o0Hble coeduHeHus1 Ors damyukos, codepxaujux RTD Pt 100.
B cnyuae damuyukos, ucronbsytowux mepmucmop NTC 22 kOm (damyuku Hx438 u Gx448),
rnodkroyume OekadHbIl Ma2a3uH cornpomusreHusi K knemmvam 1 u 2 Ha TB6.

YT00bI NPOBEPUTL MOrPELLIHOCTb U3MEPEHUS TEMMNEPATYpPbI, YCTAHOBUTE Pe3NCTOp ANS
umutaumm RTD Ha 3HaveHus, ykazaHHble B Tabnuue, 1 3anuiumnTe nokasaHus Temneparypsbi.
M3amepeHHasa TemnepaTypa MOXET He COOTBETCTBOBATb 3HaYeHM0 B Tabnuue. Bo Bpems
KannbpoBKM JaTyMKa Ansi COrnacoBaHUs N3MEepPeHHON TemnepaTypbl CO CTaHAAPTHLIM
TEPMOMETPOM MOXET ObITb MPUMEHEHO cMeLleHre. CMeLLeHne Takke NPUMeHseTca

K MOOEeNnpyemMomy conpoTtusneHunto. KoHtTponnep nsmepsiet TemnepaTypy NnpaBuiibHoO, eCnu
pasHuLa MexXay U3MepeHHbIMU TeMnepaTypamMmn paBHa pasHuue Mexay 3Ha4yeHUamMm

B Tabnuue ¢ TouHocTbio Ao + 0,1 °C.
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Hanpumep, HauyHuTe ¢ nmmntupyemoro conpoTuareHnsa 103,9 Om, 4To cooTBeTCTBYET
10,0 °C (50 °F). MNpeanonoxum, 4To cMeLLeHne oT kKanMbpoBku aaTymka 6bino -0,3 Om.
M3-3a cMmeLleHns aHann3aTop paccuuTbiBaeT TemnepaTtypy, ncnonb3ysa 103,6 Om.
PesynbTaTt coctaBnset 9,2 °C. Tenepb namennte conpotmeneHve Ha 107,8 Om, uto
cootBetcTtByeT 20,0 °C (68 °F). AHanusatop ncnonb3yet 107,5 Om ansa pacyeta
TemnepaTypbl, NO3TOMY Ha Aucrnee otobpaxaetcs 19,2 °C. MNMocKkonbKy pasHuLa Mexay
oTobpaxaembiMu Temnepatypamu (10,0 °C) coBnagaeT ¢ pasHuLen mexay
CMOEeNMPOBaHHbLIMY TEMMepaTypaMu, aHanusatop paboTaeTt NpaBuIibHO.

Temnepatypa Pt 100 (om) 22k NTC (kOm)
| |
1°C (34 °F) 100,0 64,88
10 °C (50 °F) 103,9 41,33
20 °C (68 °F) 107,8 26,99
25 °C (77 °F) 109,7 22,00
30 °C (86 °F) 11,7 18,03
40 °C (104 °F) 115,5 12,31
50 °C (122 °F) 119,4 8,565
60 °C (140 °F) 123,2 6,072
70 °C (150 °F) 1271 4,378
80 °C (176 °F) 130,9 3,208
85 °C (185 °F) 132,8 2,761
90 °C (194 °F) 134,7 2,385
100 (212 °F) 138,5 1,796

VlsmepeHme ATAlTIOHHOIo Harpa>xeHuA

HekoTopble TexHONoOrM4yeckre NpoLecchl CoaepXar BelecTBa, KOTopble OTPaBMnsAlT Unu
CABWratoT NoTeHLman anekTpoaa cpaBHeHUs. FApKuM NpumMepoM ABnseTcs cynbdua,.
[nutenbHoe Bo3aencTBME Cynbduraa NpeBpaLlaeT aNekTpos CPaBHEHNS U3 aMeKTpoaa

13 cepebpa/xnopuaa cepebpa B anekTpog us cepebpal/cynbduaa cepebpa. NameHenve
3TaNoHHOro HanpsPKEHUs COCTaBMNSAET HECKOMbKO COT MUMNMBOMbLT. XOpOoLUMM cnocobom
NPOBEPKN Ha OTPaBIIEHME SIBMNSIETCS CPABHEHNE HANPSPKEHUS 3MNEeKTpoaa CpaBHEHUS!

C aneKkTpoaom us cepebpa/xnopuaa cepebpa c NpoBepeHHOW ncnpaBHOCTLIO. Jlyylle Bcero
MCNONb30BaTh ANEKTPO CpaBHEHUs1 HOBOro aatymka. Cm. pucyHok 8-16. Ecnu anektpop
CpaBHEHUS UCMPaBEeH, pasHuLLa HanNpsPKeHU He JomkHa npesbiwaTe 20 mB. Ecnu anektpog
CpaBHEHUS OTPaBMeH, kak NpaBuIo, HeobXx0AUMO 3aMEHUTb €ro.
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[narHocTuka n noncka n ycTpaHeHne HeucrnpaBHOCTEN

Puc. 8-16. poBepka Ha OTpaBJIeHHbIN 3NIEKTPOS CpaBHEHUA

BbiBog cpaBHeHUsa —»

BbiBog,
cpaBHeHus

MpoBepsieMbIN UcnpaBHbIN
AaTymK AaTymK

U
BydepHbIn pacTBOp

unu pacteop KCI

Ob6pamumecs Kk cxeme nooko4eHUs damyuka 0ns onpedenieHUs1 861860008 CPABHEHUSI.
Bmecmo emopo2o damuuka MOXHO UCMOob308amb 1abopamopHbIl 351eKmpod
u3 cepebpa/xnopuda cepebpa.
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Lindposas cBs3b

9.1

9.1.1

9.1.2

Lindpposas cBA3b

lNepenaya gaHHbIX no npotokony HART

O6was nHdpopmaumsa o HART-KOMMYHUKaUNAX

HART (marucTpanbHbIi aapecHblil AMCTaHLUMOHHBIV NepedatoLmnii npeobpasoBaTenb) —
37O UndpoBas cnucTema CBsA3mn, B KOTOPON ABE YaCTOTbl HaKNaAblBatoTCA Ha BbIXOAHOM
curHan 4-20 mA aHanmsaTopa. CuHycovaa 1200 'y npeacraenset undpy 1, a cuHycouaa
2400 Ny npeactaenseT umdpy 0. NockonbKy cpeaHee 3HayeHne CMHYCOMaanbHON BOMHbI
paBHO Hynto, LMpoBoW curHan He 4o6aBNSeT KOMMOHEHT NOCTOSAHHOIO ToKa

K aHanorosomy curHany. HART no3sonsieT ocyLecTBNATh LMGPOBYHO CBA3b Mpu
nepesanycke aHarnoroBoro curHana Aansi ynpasneHnsi MpoLLeCcCoM.

MpoTokon HART, nepBoHayanbHO pa3paboTaHHbI Fisher-Rosemount, Tenepb
KOHTponupyetcst HedaBucumbiM poHgom HART Communication Foundation. ®oHpa
rapaHTupyert, 4To Bce ycTporctea HART moryT cBasbiBaTbCA ApYr ¢ Apyrom. [Ans
nornyyYeHnst 4OMONHUTENbHON nHdopmaummn o HART-koMmyHuKaumax obpatutecs B HART
Communication Foundation no tenedony (512) 794-0369. Be6-agpec:
http.//www.hartcomm.org.

YcTtponuctea ¢ nHtepgencom HART

HART-KOMMyHUKaTOPbI NO3BOMAIOT NpOCMaTpUBaTh AaHHble namepenun (pH, OB

1 TeMneparypy), NporpammMupoBaTh aHanM3aTop 1 3arpyxaTtb MHOpMaLMo

13 aHanuaartopa Ans nepegayn B KOMMNbIOTEP ANs aHanm3a. 3arpykeHHasa nHdopmaums
Takke MOXET ObITb OTnpaBneHa Ha gpyron aHanuadatop HART. MoXHO Mcnonb3oBaTh kak
py4HOM KOMMYHUKaTOp, Hanpumep Rosemount mogenu 375, Tak 1 KoMnbloTEP. YCTPONCTBA
¢ nHTepdericom HART paboTtatoT OT no6o OKOHEYHOM TOYKM NPOBOAKN B KOHTYpE

4-20 mA. MyHuManbHas Harpyska Mexay aHanm3aTtopoM Y UCTOYHUKOM MUTaHWUS OOIDKHA
coctaBnatb 250 Om. CMm. pucyHok 9-1.

Ecnu Baw kommyHukaTop He pacnoaHaeT aHanu3atop 5081, BO3MOXHO, He06Xx0aNMO
00OHOBUTbL BMONMOTEKY ONMCaHWIA YCTPONCTB. [ns nony4yeHnss 0GHOBMNEHUA obpaTnTech
K npou3BoguTtento yctporictea HART-kOMMyHMKaLMN.
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9.2

122

Puc. 9-1. HART-koMMyHUKaTOpbI

F.

moOow>»

kel

JleyxnpoeodHou aHanuzamop modesnu 5081-C-HT
PyyHol komMmyHUKamop (KoHguzypamop)

4-20 MA + yugbposoli cueHan

Mocm

Cucmema ynpasneHus

Komnsromep

[ns ceasu ¢ aHanuszamopom HART moz2ym ucrnonb3o8ambcsi kKak Modesis Rosemount 375
(unu 475), mak u komnbtomep. Hazpyska (MuHUMarbHas) Mexdoy aHanu3amopom
U UCMOYHUKOM rnumaHusi dormkHa cocmaensme 250 Om.

NMpotokon FOUNDATION Fieldbus

Ha pucyHke 9-2 nokasaHo ucnons3sobanve 5081-C-FF gnsa namepeHus npoBoaMMocTu.
Ha pucyHke Takke nokasaHbl Tpu cnocoba ncnonb3oBaHus Fieldbus-kommyHukaumm ons
CUMTbIBaHMSA NepeMeHHbIX NpoLiecca 1 HaCTPOWKK aHanm3aTopa.

Rosemount 5081
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Puc. 9-2. HacTtpoiika aHanu3aTtopa mogenu 5081-C ¢ nomowbo NpoTOKONa
Foundation Fieldbus

@
X

o |H] HCl

A. OkoHe4Hasi My¢pma

B. KoHgpueypamop DeltaV u xocm

C. 5081-C-FF

D. [HDamyuk

E. TexHuyeckul koHehueypamop Fieldbus

F. TexHonoau4eckas nuHUs

G. [pyeol xocm

H. OkoHeyHasi mycpbma

I ®unbmp

J.  UemoyHuk numaHus

9.2.1 TexHn4yeckme xapaktepuctmkn Foundation Fieldbus

Mopenb AnanusaTtop Fieldbus 5081-C-FF
Tun AHanm3aTop KOHTaKTHOW MPOBOAMMOCTU
Mpodune yctponctea ITK 6 (BbinyweH ansa (ITK 6.0.0/6.0.1)
WpaeHTudmrkauma npomssoamtens 0x524149

(MANUFAC_ID)

Tun yctponctea (DEV_TYPE) 0x4084
Bepcuga yctporictea (DEV_REV) 0x03
Linkmaster Oa
KonnyectBo 06bEKTOB CBA3M 20
MopaepxuBaeMble BUPTYyarbHble 20

KOMMYHMKaLMoHHble cBa3n (VCR)
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Lindpposas cesasb

Ob6s13aTenbHble hyHKLMK e  PecypcHbii 6rok
e ABapwuiiHas curHanmsaumsi u cobblTus
e  BknioyeHne dyHKUMOHaNbHbIX 610KOB
e  AHanus TeHaeHuuin
e  MHorobuToBble NpeaynpexaeHus
e [loneBas gnarHocTuka

JononHutenbHble yHKLMM e OO6blyHas 3arpyska NpPOrpaMMHOro

obecneyeHus

e KonupoaHue 6rnokos

e [lopgepxka aBTOMaTMYECKOro BBOAA
B akcnnyartauumto DeltaV

e [loppepxka aBTo3ameHbl DeltaV

o [lopgepxka 3arpysku npowmsok DeltaV

o [lpeaynpexaeHunsa PlantWeb ¢ noBTOpHbIM
OrnoBeLLLEHNEM/MHOTOBUTHOCTBIO

e [lopgepxka MPOCTOro NOMOLLHMKA

KOHpurypauum
DyHKUMOHanNbHbIE 610KK (BpemS e 4 — ONoOKM aHanoroBoro Bxoaa
BbINOMHEHUS) (15 cekyna)

e  Kananbl 6roka Al
Kanan 1: npoBOANMOCTb, CONPOTUBIEHNE,
KOHLIEeHTpaums
KaHan 2: Temnepatypa
KaHnan 3: ncxogHas npoBogMMocCTb

e [lponopuuoHanbHas HTerpanbHas
npovsBoaHas (25 munnucekyHa)

MuTtaHne e [1ByxnpoBogHoe yctponcTso; Fieldbus

He TpebyeT cobnoaaTtb NONsPHOCTb

e [loTpebneHue Toka: 21 MA

e  Ceptudukauums yctponcraa: IS/FISCO

e MakcumanbHoe cepTuuLpoBaHHOE
BXoAHOe HanpsikeHue ans 1S: 30 B

e  MakcumanbHbI cepTUULMPOBAHHbIN
BxoaHou Tok ans 1S: 300 mA

e MakcumanbHas cepTuduLmpoBaHHas
BXoaHasi mowHocTb ansa I1S: 1,3 BT

e  BHyTpeHHssa emkocTb (Ci): 0 HO

e BHyTpeHHAsa nHayktuBHoCTb (Li): O MkIH

9.3 Asset Management Solutions

Asset Management Solutions (AMS) — 3710 nporpammHoe obecneyeHune, nomoraroLee
nepcoHany NpeanpusTAs ny4ylle KOHTPONMpoBaTk PpaboTy aHanMTUYeCcKMX NpMbopoB.,
n3MmepuTenbHbiX NpeobpasoBaTtenen AaBreHns 1 TeMnepaTypbl ¥ perynmpyroLmx
KnanaHoB. HenpepbIBHbIN MOHUTOPUHI O3HAYaeT, YTO 06CNyXMBatOLLMIA NEePCOHan MOXeT
npegsuaeTs c6on obopyaoBaHUS U NnaHMpoBaTb NPoUNakTMyeckne Mepbl 40 TOro, Kak
notpebyeTca AOPOrocTosiLee TEXHUYECKOoe 00CNyXnBaHNE.

AMS ncnonb3yeT yaaneHHbIn MOHUTOpUHI. OnepaTop, CUASILLMIA 33 KOMMBIOTEPOM, MOXET
npocmaTpuBaTth AaHHblE U3MEPEHUI, UBMEHSTb HACTPOKKM NPOrpamMmbl, YiTaTb
OvarHocTuYeckme 1 npegynpexaarLime coobLeHNst U N3BMnekaTb UCTOPUYECKME AaHHbIE
¢ ntboro HART-coBMeCT1MOro ycTporcTBa, Bkitoyasi aHanunsatop 5081. Xots AMS
obecneymBaeT 4OCTYN K OCHOBHbIM yHKUMsM ntoboro HART-coBMeCTMMOro yCTponcTBaa,
koMmnaHmsa Emerson paspaboTtana gononHuTenbHoe nporpaMmmHoe obecneveHvne ong
[ocTyna ko BceM PyHKUMsIM aHanmnsaTtopa 5081.
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AMS MoOXeT urpatb LieHTpanbHy pornb B obecneyeHnn 1 KoHTpone kadectsa. C NoMoLLb
AMS Audit Trail onepaTopbl MOryT oTCnexmBaTb YacTOTy U pe3ynbTaThl KanMbpoBKY,

a Takke npegynpexaarwLine u auarHoctnydeckue coobuierus. Audit Trail npegoctaensert
MHOPMaLMIO O TOM, MPOBOANIMCH N KanMbpoBKKN C MCMOMNb30BaHNEM MHPAKPACHOro
yaaneHHoro koHTponnepa, HART-koMmMyHukaTopa 375 nnu nporpaMmMHOro

obecnevenns AMS.

AMS paboTtaet B Windows 95. AMS cBsisbiBaeTcs Yepe3 HART-coBMeCTUMbI MOAgeM

¢ ntobbiMn aHanusaTopom HART, B Tom uncne oT apyrux npomssogutenein. AMS Takxke
coBMecTuma ¢ npoTtokonioM Foundation Fieldbus, 4to no3sonsieT B 6yayLiem o6HOBNATL
npunbopsl Fieldbus.

OkHa AMS Rosemount o6ecneuvBatoT JOCTYN KO BCEM NapaMeTpaM U3aMepeHuns

1 KOHdUrypaumm aHanusaTopa. Bbl MoxeTe cumTbiBaTb HEOOpaboTaHHble AaHHbIE,
OKOHYaTernbHble AaHHbIe U HACTPOWMKM NPOrpamMmbl, @ TakKe NepeHacTponTbL aHanmM3aTop
13 nobow Toukn 3aBoaa.
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BosBpaT maTepuanos

10

10.1

10.2

10.3

BosBpaT matepunanos

O6wan nHdopmauusi o Bo3BpaTe maTepuanos

[ins yckopeHusa pemoHTa 1 Bo3BpaTta npubopos HE06X0AMMO NOAAEPKUBATL HaAIexallyo
CBSI3b MeX[y 3aKa3yMKOM ¥ 3aBOLOM-M3roToBuTeENnemM. 3BOHUTE Mo TenedOHHOMY HOMEPY
1-949-757-8500 ona nonyyYyeHns HOMepa paspelleHns Ha Bo3spaTt matepuanos (RMA).

FapaHTUNHBLIN PEMOHT

Hwxe nprBeaeHa npoleaypa Bo3BpaTa NpubopoBs, Ha KOTOpble pacnpocTpaHsieTcs
rapaHTus.

1. CBsXMTECh C MECTHBIM NpeacTaBUTENemM KomnaHum Emerson ans nonydeHuns
paspeLueHus.
2. YT100bI NPOBEPUTL HAanNUune AeNCTBUTENBHOW rapaHTUK, YKaXnTe 3aBOACKON HOMEpP

3aKkasa Ha nNpogaxy UM opuUrMHanbHbIA HOMEpP 3aKa3a Ha MOKYMKy.
[nsi oTAenbHbIX KOMMOHEHTOB UINK y3MOB HEOBXOAMMO yKasaTb CEPUNHbIN
HOMep m3genus.

3. TwaTtensHO ynakyvTe Mmatepuarnbsl U NPUNOXUTE COnpo8odumMeribHOe MUCbMO.
Mo BO3MOXHOCTU ynakynTe MmaTtepuarnbl Tak Xe, Kak OHM ObInin ynakoBaHbl
npuv NOy4YeHUN.

4. OTnpaBbTe NOCHINKY MO aApecy:

Emerson Automation Solutions

Rosemount

c/o A.F. Romero

1749 Stergios Road

Kanekcuko, KanndopHusa 92231
BHumaHue: 3aBoackon peMoHT

RMA Ne

5. OTmMeTbTE Ha ynakoBke: BosBpalueHo ang pemoHTa

Mogenb Ne o

HerapaHTUNHbLIN PEMOHT

Hwxe nprBeaeHa npolueaypa Bo3BpaTa NpMBopoB, Ha KOTopble rapaHTusi GorbLue
He pacnpocTpaHseTcs.

1. CeskuTech K MECTHOMY npeAcTaBUTES0O KOMNaHUN Emerson gna nony4yeHusa paspeLlueHus.

2. YKaxute HoMep 3aka3a Ha MoKyrKy U 06513aTeNlbHO yKaxuTe UMsi 1 Homep TenedoHa
YerioBeka, C KOTOPbIM HY>XHO CBA3aTbCsl, eCnn NoTpebyeTcs
[OMNonHuTenNbHas MHdopmauums.

3. Boinonnute gencreua 3-5 pasdena 10.2.
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BosBpaT matepuanos

NPUMEYAHUE

[na nony4YyeHus 4ONONHUTENbHOW UH(OPMALIMN OTHOCUTENIbHO 06CNYXNMBaHMA U PeMOHTa
obpalwjanitecb Ha 3aBOA-U3rOTOBUTENb.
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TexHu4eckne YepTexmu

[MpunoxeHne A
TexHn4yeckune YepTexm

Hwxxe nprvBeaeH CIMCOK TEXHUYECKMX YepTexen B MOpPsAKe UX NOSBNEHNS B PYKOBOACTBE
no akcnnyatauunn.

Homep yepTexa 3aronoBok

1400674 YcraHoeka Schem, CSA I.S. / NIFW 5081 C/T

1400675 YcrtaHoBka Schem, CSA |.S. / NIFW 5081 P/A

1400676 YcraHoska Schem, CSA 1.S. / NIFW 5081 A/P

1400677 YctaHoBka Schem, FM I.S/NIFW 5081 C/T

1400678 Sch, 6esonacHas cuctema FM DIP/EXP 5081 C/T
1400679 Sch, 6esonachas cuctema FM DIP/EXP 5081 P/A
1700783 CepTtuduumpoBaHHoe nsgenue, 5081 XMTR, CSA
1700784 CepTtuduumposarHoe nsgenue, 5081 XMTR, FM
1700785 CepTtudmumpoBaHHoe nsgenue, 5081 P/A ATEX/IECEX
1700786 CepTtuduumposaHHoe nsgenue, 5081 C/T ATEX/IECEx
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Oeknapauusi cootBeTcTBus EC

[MpunoxeHue B
Heknapauuns cootBetctBus EC

Ha cnepyowmnx ctpaHuuax npuBeneHsl geknapauum o cootsetcteumn EC gns 5081-T,
5081 P/A n 5081-C.
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Hexnapanus coorBercTBust EC (€
EMERSON (Ne 1700908)

5081-T

HaCTOHIHaH ACKyIapanius BbIAACTCA O UCKIIFOYNUTCIIbHYHO OTBETCTBECHHOCTD IPOU3BOJUTCIIA:
Rosemount Inc. 8200 Market Boulevard Chanhassen, MN 55317 USA
W3nenne, ananu3aTop ToponaaabHoii mpopoanMoctu Rosemount moxesn 5081-AA-BB-CC-DD
T'ne
AA o3Hauaer: CC o3Hauaer:

T W3mepenue TopouiabHO 20 WudpakpacHblii yaaneHHbIH yIpaBIIsIOMMIA MOy b

HPOBOAUMOCTH BKJIFOYCH B KOMILICKT
21 WudpaxpacHslii yaaeHHbIH YIPaBISIOMAIL MOIYIIb

HE BKJIFOUCH B KOMIIJICKT

BB: DD:
HT Amnanorossie/HART-koMMyHHKaIH 60 bes cepruduxarum
FF Kommynukanuu no nporokoiy Fieldbus 67 FM, uckpoGe30macHslil, HeBOCTIPHUMUHBBIH,
B3PBIBO3AIIUIIECHHBIH, MBIJICHENPOHUIIACMBbIH
FI HART-xoMMyHuKanuu 69 Cepruduxkamus uckpodesomacuocta CSA,
HEBOCIUTaMEHSIOIIeeCs], B3PhIBO3ANINIICHHOS
73 HckpobesonacHoe ucnonnenne ATEX/IECEx

K KOTOPOMY OTHOCHUTCSI JJAHHOE 3as1BJIEHUE, COOTBETCTBYET JeiicTByromemMy 3akony EC 1o rapMoHU3anuu:

Jupextusa no OMC (2014/30/EU)

Jupextua ATEX (2014/34/EU) (AnpextnBa ATEX nefictBuTebHA, TOIBKO €CIIU BBIOpaHa omys 73)
O0opyoBaHKHE COOTBETCTBYET CIICAYOLINM MOJOKEHUSIM 3TOM TMPEKTHBBIL:
B3spriBozanumierHoe ooopynosanue rpynmsl 1 kareropun 1 G Ex ia IIC T4 Ga (20 °C < Tokp < +65 °C)

HckpobesomnacHoe ncroaHeHne, cBuaAeTeabcTBo THoBoi npoBepku EC: BaseefaO3ATEX(0399X

CrenyanbHbIe YCIIOBHS JUIsl IPUMEHECHUS:
KoncTpykmms kopiyca 060pyI0BaHHs MOKET BKJIIOUATh JIeTKHe MeTauibl. O00pyoBaHKE JOIKHO OBITH
YCTaHOBJIEHO TaKMM 00pa3oM, YTOOBI CBECTH K MUHHMYMY PHCK yAapa WIN TPEHHS O APYTHe METAINICCKHUe
[IOBEPXHOCTH.

Ynonuomouennsiii opran ATEX, ocymiecTistomiunii cepTHGHUKAINIO U 00SCIEeUeHHE KaueCTBa B COOTBETCTBUH
co cranaapramu EC:

SGS Baseefa[ Ymonaomouennsiii opran Ne 1180], Rockhead Business Park, Staden Lane, Buxton SK17 9RZ
UNITED KINGDOM

[Ipeamnonoxenne o COOTBETCTBUM OCHOBAHO Ha MPUMEHEHHN TapMOHU3MPOBAHHBIX CTAHAAPTOB:

EN 61326-1:2006 O00pyI0BaHKE ITEKTPUUECKOE JUTSl N3MEPEHHsI, YIPABJICHHS 1 J1a00paTOPHOTO
npuMeHernst. Tpedosanns o SMC. O6mue TpeOoBaHMS

EN 60079-0:2012+A11:2013  BspsiBoomacusle cpensl. ObopyaoBanue. Obumie TpeOoBaHU

EN 60079-11:2012 B3spriBoomacHsie cpenpl. O60pymoBaHUE C BUIOM B3PHIBO3AIIUTHI

«I/ICKp06€30HaCHaH QJICKTpHUYCCKad LEIIb 1>

Q%W«J JlupexTop 110 riodaabHOMY
Ka4yecTBY

(JIm4Hast OJIMCH) (OIHKHOCTD)
Kum ®@pumsn (Kim Freeman) 23 mapra 2017 1.
(MM IeYaTHBIMU OYKBaMH ) (maTa BBIITyCKa)

Briepsrie HacTosiee uzznenue nony4yuiao Mapkuposky CE B 2002 roay




Jexnapauus coorBercTBust EC (€
EMERSON (Ne 1700906)

5081-P/A...
HaCTOHIHaH ACKyIapanius BbIAACTCA OA UCKIIFOYNUTCIIbHYO OTBETCTBECHHOCTD IPOU3BOJUTCIIA:
Rosemount Inc. 8200 Market Boulevard Chanhassen, MN 55317 USA
Wz nenne,
AmnepomMerpunueckuii/pH anaauzatop Rosemount monean 5081-AA-BB-CC-DD
I'ne
AA o3Hayaer: CC o3Hauaer:
P N3mepenne pH/OBII 20 WudpakpacHblil y1aaeHHbIH yIpaBIsSIONMNA MOy b
BKJIIOUCH B KOMIUIEKT
A AmrniepomeTpust (KHCIOPOJI, 030H, XJIOP) 21 WHdpakpacHbIil yaaeHHbIH YIPaBISONMNA MOy b
HE BKJIFOYEH B KOMIUICKT
BB: DD:
HT Amnanorosbie/HART-KkoMMyHUKaIAH 60 Be3 ceprudukarnun
FF Kommynukanuu no nporokouny Fieldbus 67 FM, uckpo0e3onacHblii, HEBOCIIPUUMYUBBIH,
B3PBIBO3AIINIIECHHBIHN, MBIICHEIPOHUIIACMBIN
FI HART-koMMyHUKanuu 69 Ceprudukanus uckpodesonacoctu CSA,
HEBOCIIAMEHSIIOIIEECs], B3PEIBO3AIHIICHHOE
73 Hckpobezomacuoe ucnonnenne ATEX/IECEx

K KOTOPOMY OTHOCHTCSI TaHHOE 3asiBJIEHHE, COOTBETCTBYET JiciicTBytomemMy 3akony EC o rapmMonuzanmu::
Jupextusa mo OMC (2014/30/EU)

HupextnBa ATEX (2014/34/EU) (dupextna ATEX neiicTBHTENbHA, TOJBKO €CIIM BHIOpaHa onmus 73)

OO6OpyI0BaHNE COOTBETCTBYET CJICIYIOLINM ITOJIOKEHHAM 3TOM AUPEKTHBBI:

B3psiBozanmiiernoe odbopyaosanue rpymimst 11 kareropuu 1 G Ex ia IIC T4 Ga (-20 °C < Tokp < +65 °C)

Cepru¢uxar uckpodezomnacuoct: BAS02ATEX1284X

CreruaibHbIe YCIOBHUS 1151 0€30M1aCHOTO MCIIOIB30BAHMS:
KoHcTpyKIust Kopityca 060py/10BaHHsI MOKET BKIIIOYATh JIerKie MeTallibl. OG0py10BaHuE JOJDKHO ObITh
YCTaHOBJICHO TAKUM 00pa3oM, 4TOObI CBECTH K MUHUMYMY PHCK y/apa WIH TPEHHs O APYrHe METaIINYCCKUE
IIOBEPXHOCTH.

VYnonuomoueHusiii oprad ATEX; ocyuiecTpistioruii ceprudukannio u ooecrneueHne KauecTa B COOTBETCTBIN
co crangaptamu EC:

SGS Baseefa| Yonrnomouennslit oprad Ne 1180], Rockhead Business Park, Staden Lane, Buxton SK17 9RZ
UNITED KINGDOM

[Ipennonoxennue 0 COOTBETCTBMM OCHOBAHO HAa IPUMEHEHUU FrapMOHU3UPOBAHHBIX CTaHaPTOB:

EN 61326-1:2006 O06opyHoBaHKE AIEKTPUICCKOE JIUIsl U3MEPEHUSI, YIIPABJICHUS U J1a00PaTOPHOTO
npumenenus. Tpedosanus mo IMC. O6mue TpeboBaHus

EN 60079-0:2012+A11:2013 B3spsioonacusie cpenbl. O6opynoBanue. O0me TpeOoBaHus

EN 60079-11:2012 B3spsiBoomnacusie cpesibl. O00py10BaHHE C BUAOM B3PBIBO3AIINTHI

nn

((I/ICKp06630HaCHaﬂ QJIEKTPUYIECKAA LETb 1 >

Q%W«J JlupexTop 1o riaodaibHOMy
Ka4YeCTBY

(JIMYHAS TIOJIITUCH ) (TOIHKHOCTB)
Kum ®@pumsn (Kim Freeman) 23 mapra 2017 1.
(VMM IeYaTHBIMU OYKBaMH ) (maTa BeIITyCKa)

BriepBrie HacTosiee u3zaenue nony4uio Mapkuposky CE B 2002 roay




Jdexnapanus coorBercTBusa EC C ¢
EMERSON (Ne 1700907)

5081-C

HaCTOfIH.[aH ACKJIapanys BbIAACTCS MO UCKIIIOYUTEIIbHYO OTBETCTBEHHOCTD IPOU3BOANUTEIIA:
Rosemount Inc. 8200 Market Boulevard Chanhassen, MN 55317 USA
H3znenue,
AHaIH3aTOP KOHTAKTHOIT mpoBoauMocTH Rosemount mogenu 5081-AA-BB-CC-DD
I'ne
AA o3Havaert: CC o3Hauaer:
C W3mepeHre KOHTaKTHOM NPOBOAMMOCTH 20 WudpakpacHbIil yaaeHHbIH yIpaBIsSIOLMIA MOTYIIb
BKJIFOYECH B KOMIIJICKT
21 WudpakpacHblii yIaaeHHbIH YIPaBISIOLMNA MOTYIIb
HC BKJIFOYCH B KOMIIJICKT

BB: DD:
HT Amnanorossie/HART-KOMMyHUKaIUH 60 Be3 ceprudukarnmn
FF Kommynukanun o nporokoiy Fieldbus 67 FM, nckpo6e3onacHblii, HEBOCIPUUMYKBBII,
B3PbIBO3ANIMIIEHHbIN, NbIICHENPOHUIIAEMBIH
FI HART-koMMyHUKaIuu 69 Ceprudukauns uckpodesonacHoctu CSA,
HEBOCIIIAMEHSIOIIEECs, B3PbIBO3ALIUIIIEHHOE
73 Hckpobeszomnacuoe ucnonHenne ATEX/TECEx

K KOTOPOMY OTHOCHTCSI JTAHHOE 3asIBJICHUE, COOTBETCTBYET ACHCTBYOMEMY 3akoHy EC Mo rapMOHH3aINH::
Hupexrura mo OMC (2014/30/EU)

Hupextusa ATEX (2014/34/EU) (qupextusa ATEX nelicTBUTENbHA, TOIBKO €CIIH BbIOpaHa onuus 73)
OO6OpyI0BaHHE COOTBETCTBYET CJICIYIOLINM ITOJI0KCHHSM 3TOI AUPEKTHBBI:
B3peiBozamnumiernnoe o6opyaoBanue rpymisl 11 kareropuu 1 G Ex ia [IC T4 Ga (—20 °C < Tokp < +65 °C)

Hckpobe3onacHoe NCTOTHEHNE, CBUICTEILCTBO THITOBOH npoBepku EC: Baseefa03ATEX0099X
CrierMaibHbIe YCIOBHUS 1151 0€30M1aCHOTO MCTIONB30BAHMS:
Konctpyknus kopmyca 000pyI0BaHKs MOXKET BKIIOYATh JeTKUe MeTauibl. O00pyHoBaHuE JOKHO OBITh
YCTaHOBJIEHO TaKMM 00pa3oM, YTOOBI CBECTH K MUHHMYMY PHCK YAapa WX TPEHHS O JPYTHe METAIINISCKHE
TIOBEPXHOCTH.

VYnonaomoueHHbli oprad ATEX, ocyecTBisronuii cepTuUKanu0 1 00ecledeHue KauecTBa B COOTBETCTBUU
co crangapramu EC:

SGS Baseefa[ Ynonnomouennstii opran Ne 1180], Rockhead Business Park, Staden Lane, Buxton SK17 9RZ
UNITED KINGDOM

[pennonoxeHne 0 COOTBETCTBUHM OCHOBAHO HA NPHMEHEHNH I'APMOHH3UPOBAHHBIX CTAaHAAPTOB!

EN 61326-1:2006 O6opynoBaHue AIEKTPUIECKOE TSI U3MEPEHUS, YIIPABICHHUS U 1a00paTOPHOTO
npumeHenus. Tpebosanns o SMC. O6mue TpedoBaHUs

EN 60079-0:2012+A11:2013  B3spsiBoonacHsle cpeabl. O0opynoanue. O01ue TpedoBaHust

EN 60079-11:2012 B3spsiBoomnachbie cpesibl. O00py10BaHKE C BUIOM B3PBIBO3AIINTHI

«I/ICKp06€3OHaCHaH QJICKTpUYCCKad LCIb 1>

Q%W«J Hupexrop mo riobaasHOMY
Ka4ecTBY

(JTYHAS TOAITUCE) (1OIDKHOCTB)
Kum ©@pumds (Kim Freeman) 23 mapra 2017 1.
(MM HeyaTHBIMU OYKBaMH ) (maTa BBIITyCKa)
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Emerson Automation Solutions
Poccus, 115054, r. MockBa
yn. AybuHnHckas, 53, cTtp. 5
+7 (495) 995-95-59
+7 (495) 424-88-50
Info.Ru@Emerson.com
www.emerson.ru/automation

AzepbangxaH, AZ-1025, r. baky
Mpocnekt Xogxansl, 37
Demirchi Tower

+994 (12) 498-2448

+994 (12) 498-2449

Info.Az@Emerson.com

KasaxcrtaH, 050060, r. Anmatbl
yn. XogxaHoBa 79, aTax 4
BLI| Aspopa
+7 (727) 356-12-00
+7 (727) 356-12-05
Info.Kz@Emerson.com

YkpanHa, 04073, r. Kues

KypeHeBckuii nepeynok, 12,

cTpoeHue A, odpuc A-302
+38 (044) 4-929-929
+38 (044) 4-929-928
Info.Ua@Emerson.com

MpombiwrneHHas rpynna «MeTpaH»
Poccus, 454003, r. YensbuHck,
HoBorpaackui npocnekT, 15
+7 (351) 799-51-52
+7 (351) 799-55-90
Info.Metran@Emerson.com
www.emerson.ru/automation

TexHu4eckne KoHCcynbTaumum no Belibopy
1 NPUMEHEHUIO MPOAYKLMM OCYLLECTBNSET
LleHTp noapepxkn 3aka3unkos

+7 (351) 799-51-51

+7 (351) 799-55-88

AKTyanbHy MHGPOPMAaLMIO O HALLMX KOHTaKTax CMOTpuTe
www.emerson.ru/automation

ROSEMOUNT

LIQ-MAN-5081
Pen. B
2018

Emerson Ru&CIS

twitter.com/EmersonRuCIS

www.facebook.com/EmersonCIS

www.youtube.com/user/EmersonRussia

google.com/+RosemountMeasurement

2 @ & M [0 &

AnalyticExpert.com

CTtaHaapTHbIe YCINOBMS NPOAAXW NPUBEAEHbI HA CTPaHULE:
https://www.emerson.com/en-us/terms-of-use

Jlorotun Emerson siBnsetcs (oUpMeHHON MapKon U TOProBbIM
3Hakom komnaHum Emerson Electric Company.

Rosemount aBnsieTcst hupmMeHHOM Mapkow KOMMaHWK1, BXoAsALeN B
KoMnaHuto Emerson.

Bce ocTanbHble 3Haku SiBNSIIOTCSt COOCTBEHHOCTHIO
COOTBETCTBYHOLLMX NpaBoobnagaTenen.

© 2017 Emerson. Bce npaBa 3allyuLLEHbI.

*

4

EMERSON.



