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HacTosillee  pykoBOACTBO MO 3KCMyaTauuu  NpefHasHayeHo AN O3HAKOMMEHWs
obcnyxuBaroLLero nepcoHana € YCTPOWCTBOM, MPWHLMMOM AENCTBUS, KOHCTpyKumen, paboTon u
TEXHUYECKUM OOCrnyXuBaHWemM Moaynen BBoAa aHanoroebix MB110-224.pH (B AanbHerwem no
TEKCTY UMEHYEMOTO «MNpUBop»).

MpuBop BbInyckaeTCs COrMacHO TEXHUYECKVIM YCIOBUAM U nmeeT ceptudmkat cootetctaus [OCT-P.
Mprbop 3aperncTprpoBaH B '0CynapCTBEHHOM peecTpe CPEeACTB U3MEPEHUIA.



TepMmuHbl M a66peBUuaTypbI

ALN — aHanoro-uudpoBoi npeobpasoBaTterb.

Wma napameTpa — Habop CMMBOMOB, OOHO3HAYHO OMpedensiiolWMin OOCTyn K napameTpy B
npubope.

WHaekc napaMeTpa — YncrnoBoe 3HavyeHne, oTruyatoLLee napaMmeTpbl OAHOTUMHBIX ANIEMEHTOB C
OAMHAKOBLIMU UMEHAMMU.

WM — n3onoteHumanbHasi TOYka.

KoHdburypauus — coBokynHOCTb 3Ha4eHWIn napameTpoB, onpeaenstowmx paboty npubopa.

KoHdurypaumoHHble napameTpbl — napameTpbl, onpegensiowme KoHdurypauuio npubopa.
3apatoTcsa B nporpamme-koHdurypartope.

MacTtep cetu — npubop (unu MK), nHuumMmpylowmii obmeH daHHbIMM B ceTu RS-485 mexay
OTNpaBUTENEM U MoryyYaTenem AaHHbIX.

OBI — okncNUTENBHO-BOCCTAHOBUTENBHLIN NOTeHUMan (pegokc-noteHumarn, ORP).

OnepaTvBHble NapaMeTpbl — jaHHble, KOTopble Npubop nepedaeT no cetn RS-485.

MK — nepcoHanbHbIN KOMMbOTEP.

CeTeBble NapaMeTpbl — cry>ebHble MapameTpsl, onpeaenstoLme paboty npubopa B cetn RS-485.

®dopmaT AaHHbIX — TUMN 3HAYEHU NapameTpoB (HanpuMep, Lieroe YACMOo, YUCIO C NiasBatoLlen
TOYKOW).

ORP — Oxidation reduction potential, cm. OBI1.

pH — napameTp akTVBHOCTU MOHOB BOAOPOAa (BOAOPOAHbIV NoKasaTenb).

Eh — napameTp okMcnUTENbHO-BOCCTAaHOBUTENBHOIO NoTEHUMana.

T— TemnepaTypa KOHTPONMPYEMOW (KNOKOW) CpeAbl.

Popmart 3anmcu ymcna «0x00» o3HavaeT, YTO YMCHO yKa3aHo B LuecTHaguaTepuyHoM copmarte
cumcnenunsi. Hanpumep, 3anncb «0x1F» o3HavaeT, YTO HanucaHo LuecTHaguaTepuyHoe uucno 1F,
3KBMBAJSIEHTHOE AeCATUYHOMY uncny 31.



1 Ha3sHaveHue npubopa

Mpnbop npeaHasHayeH Ans:

— 13MepeHuns 3HaveHnss pH KOHTponupyemMon cpeabl (nokasaTtens akTMBHOCTU MOHOB BOAOPOAA),
nnbo 3HaAYeHMS OKUCNINTENBHO-BOCCTAHOBUTENBHOrO noTeHuunana (Eh);

— U3MepeHns TeMnepaTypbl KOHTPONMPYEMOU Cpeapbl;

— nepefayun pe3ynbTaToB U3MepeHu B ceTb RS-485.

Mpnbopbl npumeHsitoTcst Ans paboTbl B cCOCTaBe MW3MepUTENbHbIX CUCTEM KOHTPONs U
ynpaBrneHns TEXHOMOrMYECKMMM NPOLECCaMmn Ha NPOMBILLIIEHHBIX NPeanpUATUSX.



2 TexHU4YeCKMe xapaKTepMCTUKA U YCIIOBUS 3KCMJTyaTaumm

2.1 TexHMYEeCKMe XapaKTepucTUKu npuéopa

OCHOBHbIE TEXHUYECKNE XapaKTepncTuku npubopa npuseaeHsl B Tabnvuax 2.1 1 2.2.
Ta6nuua 2.1 — MeTponorv4ieckue xapakTrepucTuku npubopa

Mpeaen
Aonyckaembix
U3mepsemas EpvHnubl [OvanasoH Lle;ﬁ:.q::ru:bl 3Ha4YeHUn
BeNIMYnHa n3MepeHus n3MepeHumn asp‘;u a OCHOBHOM
paspsn abconoTHOM
NorpeLHocTH
Mokasartenb
AKTUBHOCTU MOHOB pH c:)T104 0,01 + 0,02
Bogopoaa (pH) A
OkucnuTenbHo-
BOCCTaHOBUTENbHbIN MB OTO“::;QIS j-(())(())(()) 1,0 +2,0
notexHuman (Eh) A
Temnepatypa (T) oC oT MuHyc 10 01 +05
no nntoc 150




Ta6nuua 2.2 — XapakTepucTuku npubopa

HanmeHoBaHue 3HayeHue
HanpsikeHue nutaHuns npubopa oT 90 oo 264 B nepemeHHOro Toka (HOMUHarnbLHoe
HanpsbkeHne 220 B) yacTtoton oT 47 po 63 'y,
vnn ot 20 go 60 B nocTtosiHHOro Toka
(HoMMHanNbHOEe HanpshkeHve 24 B)
MoTpebnsiemass MowHocTb, BT, He 5
Gonee
KonnyecTBo namepuUTenbHBIX KaHarOB:
— pH (wnn Eh) 1
-T 1
BxopHoe conpoTtuBnexune Tpakta pH
(Eh) B HOPMarnbHbIX KMMMaTUYECKUX 1,410"%
ycnoBsusix, He meHee, Om
OneKTpuyeckoe ConpoTuBreHVe o7 0 50 1000 MOM
M3MepuUTENbHOro anekTpoaa
OneKTpuyeckoe ConpoTuBIEHNE
BCNoMoraTenbHOro anekTpoaa oT 0 go 20 kKOm
(cpaBHeHus)




MpoaonxeHune Tabnuubl 2.2

HaumeHoBaHue

3HaveHune

Mpenen gonyckaemblx 3Ha4YEHUI AOMOMHUTENBbHbBIX
norpeLIHoCTe Npy N3MepeHnn BXoAHbIX napameTpos (pH,
Eh, T), BbI3BaHHbIX N3MeHeHneM Temneparypbl
OKpY»KatoLLLero Bo3ayxa oT HopMaribHOW Ha kaxable 10°C
M3MeHeHWs1 TemnepaTypel, He Gonee

0,5 npeagena gonyckaeMbIX 3HAYEHUN
OCHOBHOW abCOMTHON NOrPELLIHOCTH
COOTBETCTBYIOLUNX NapaMeTpoB (CM.
Tabnuuy 2.1)

Hanbonbwne gonyckaemble N3MeHeHUa NorpeLlHoOCTn ot
BHELLUHUX BITNAKOLLNX d,’)aKTOpOB

CoOTBETCTBYIOT Tabnuue 3
FOCT 27987-88

Bpems 06HOBNEHWA AaHHbIX M3MEpeHui, ¢, He bonee 5

Pexumbl TemnepaTypHOW KOMMNEHcauuu npu U3MEpeHUU aBTOMaTUYECKUN;

nokasarens pH py4HOM

Tun nogknioyaemMoro TepmMoMeTpa COMPOTUBMEHUS AnNs Pt100;

n3mepeHus Temnepatypbl (T) KOHTPONMpyeMoU cpeabl Pt1000.

Cxema nopgkno4eHns ABYXMNpOBOAHAS,
TPEXNPOBOAHAsA

Tun nogknNK4YeHns

Ha KIneMMHble BUHTOBbI€ KOHTaKThl

Tun pasbEMOB 3NEKTPOAHON CUCTEMBI:
— M3MepuTENbHOro  anektTpoga  (unu
anekTpoaa)

KOMOVHUPOBAHHOIO

— BCnomMmoraTtenibHOro anekrTpoaa

pa3bém Tuna wrekep BNC (unu
BUIKa
CP-50-7401);

pasbém Tuna Tina «Banan» (WTbipb
anametpom 4 Mm)

MakcumanbHas gnuHa kabens Ans 9NeKTPOAHOW CUCTEMbI
(pH, OBIM) n TepmomeTpa conpoTmenenus (T), M, He Gonee

30




MpoaomkeHne Tabnuubl 2.2

HaumeHoBaHue 3HayeHue
Bpewms yctaHoBneHusi paboyero pexuma (NnpeaBaputenbHbIN 5
nporpes), MUH, He 6onee
WHTepdeiic cBasmn ¢ Mactepom cetu RS-485
MakcumanbHoe konmyecTso Npubopos, 0AHOBPEMEHHO 31
noakno4Yaemblx kK cet RS-485, He 6onee
MakcumanbHas ckopocTb obMeHa no nHTepdency RS-485, 6ut/c 115200
MakcumanbHas anvHa kabenst Tuna «BuTas napa» Ans uHtepderica 1200

RS-485, m, He Gonee

[MpoToKonbl cBA3MW, ncnonb3yemMble Ana nepenadun MHdopMauum

OBEH; ModBus-RTU;
ModBus-ASCII; DCON

CreneHb 3aWwmThl Kopnyca:

— CO CTOpPOHbI NepeaHen naHenm 1P20
— CO CTOPOHbI KNEMMHOW KONOAKM IPO0
HanpsikeHne nsonsauuy ranbBaHNYeCKoN pa3BA3KN NPY HOpMaribHbIX

ycnosusix, kB, He MeHee:

— Mexay Koprnycom npubopa u octanbHbIMK Lensimm 3,0
— MeXay Lenbio BXOAHOro HanpshxeHusi nutanus (Cetb 220B) un 3,0
nameputensHeiMu Lenamm (pH, Eh, T) uensmun

— MeXay Uenbio BXOAHOro HanpsbkeHus nutaHus (Cetb 220B) n 15
Lenblo nHTepdenca RS-485

— Mexay uenbto nHtepdenca RS-485 n nameputenbHbIMN LiensMu 1,5

(pH,ENh, T)




OKoHYaHue Tabnuubl 2.2

HaumeHoBaHue 3HayeHue
abapuTHble pa3mepbl npubopa, MM (63x115x75) +1
Macca npubopa, Kkr, He 6onee 0,25
CpefHuii cpok cnyxo6bl, net 10

2.1.2 B pexume usmepenusi pH npubop obecneyvBaeT paboTy ¢ aNeKTPOAHbIMM cUCTEMAMU C
HOPMMPOBAHHBLIMU 3HAaYEHNSIMU KOOPAMHAT M30NnoTeHUmanbHon Toukn E,n pH, n 3asucmumocteio 30C
3MEeKTPOAHON CUCTEMbI OT U3MePSAEMON BeNn4nHbl pH, onpeaensemoi ypaBHeHeMm

E =En+ St (PH - pHu), (2.1)
roe E — 3[0C anekTtpogHon cuctemsl, MB;
E,, pH. — koopanHaThl N30NOTEHLManbHOM TOYKN 3NeKTPOAHOM cucTemsl, MB, pH;

pH — nokasaTenb akTMBHOCTU MOHOB BoAopoAa, pH;
St — KpPYTM3Ha XapaKTepUCTUKM SNeKTPoaHON cuctemsl, MB/pH.

3HauyeHue S; onpenensaeTca BblpaXXeHnem

S, =—0.1984-(273.16 + t)-Ks, (2.2)
roe t—Temneparypa aHanusupyemon cpeasl, °C;
Ks — KO3(b(ULMEHT, MO3BOMAOWMA YYUTbIBATb OTKIOHEHWE KPYTU3HbI 3NEKTPOLHOW

CUCTEMbI OT TEOPETUYECKOro 3Ha4YeHuns, aAns kotoporo Ks = 1.




2.2 YcnoBusa akcnnyaTtauuum

Mpnbop akcnnyaTupyeTcsa Npu CrieayloLwmx YCroBusXx:

—  3aKpbiTble B3pbIBOGE30MNacHble NoMelleHns 6e3 arpeccrBHbBIX NapoB U ra3os;

—  Temnepatypa OKpyxatLlero Bosgyxa ot MuHyc 20 go +55 °C;

—  BEpXHWN npepen OTHOCUTENbHOW BnaxHOCTM Bo3gyxa 80 % npu +25 °C n 6onee HU3KMX
TemnepaTtypax 6e3 koHgeHcauum Bnarv;

—  atmocdepHoe gasrnieHve ot 84 go 106,7 kla.

[Mo yCcTOM4MBOCTM K KIMMaTUYECKUM BO3AEWCTBMSIM MpUW 3KCMnyaTaumm npubop COoTBETCTBYET
rpynne ucnonHenns B4 no FTOCT P 52931-2008.

Mo ycToMumMBOCTM K BO34ENCTBMUIO aTMOCHEPHOro AaBreHust npubop oTHocuTcs Kk rpynne P1 no
FOCT P 52931-2008.

Mo yCTOMYMBOCTU K MEXaHWYeCcKMM BO3AEVCTBMAM MpW SKCnmyatauum npubop cooTBeTCcTBYyET
rpynne ncnonHenns N1 no FOCT P 52931-2008.

Mo crnocoby 3almuTbl OT NOpPaXeHUs 3MEKTPUYECKUM TOKOM npubop cooTBeTcTBYeT knaccy Il no
FOCT 12.2.007.0-75.
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3 YcTpouctBO npubopa

3.1 O6wue NpUHLUNBbI NOCTPOEHUA Npudopa

BxogHbIM curHanom ans npubopa SBNSeTCs NOCTOAHHOE HanpshKeHUe C BbIXOA4a 3MEKTPOAHOW
CUCTEMbl, MOMELLEHHON B XWUAKYIO cpeay.

CTpykTypHasi cxema npubopa npuseaeHa Ha pucyHke 3.1.

Mpnbop n3mepsieT NOCTOAHHOE HaMpshXKEHUe C BbIXOAA ranbBaHWYECKOW Napbl U3MEpUTENbHBbIN
3MeKTpPoA — AMeKTPOos, CpaBHEHUs (BCMOMOraTenbHbIi 3nekTpod). Boicokoe BXxogHOe conpoTuBneHue
npubopa obecneyrBaeTcs C NOMOLLbIO BbICOKOOMHOIO NMOBTOPUTENS HAaMPSHXKEHUst C MarnbiM BXOAHbLIM
TokoMm. AL npeobpasyeT paHHOe HanpshkeHVe B LMMPOBOW KoA, OCYLLECTBNSET LMppoByO
dunbTpaumio u nepenaét ko MukpokoHTponnepy (MK). MK obpabaTtbiBaeT AaHHble Mo 3agaHHOMY
anroputmy (cMm. n.2.1.2).

CuvrHan c gaTtumka Temnepartypbl (TEpMOMETpa COMpOTUBIEHUS) Takke noctynaeT Ha AL u
NPUMEHSIETCS ANSA PeXMMa aBTOMaTUYECKON TEPMOKOMMNEHCaLIMN.

NS NoBbILLEHNS NOMEXO0YCTOMYMBOCTY NMPMOOPa N YMEHbLUEHWUS BNUSIHWS BHELUHUX hakTopoB Ha
pe3ynbTaTtbl u3mepeHun npubopa, AU ranbBaHMYeckn M30NMPOBaH OT APYrUX Y3MOB CXEMbl
npubopa.

11



MB110-224.pH

Wam. anextpog D o

> >l 3| fes| MK e 3|f jeriRsass 3R
’_I‘: AUM

3neKTpoj cpaBHeHus
1°C, TepMo [conpoTHBNEHKE

IJ “ Pt 100
(Pt 1000}

CeTb~220 B —--#»HanpaxeHua
Tb_ un > le p
wnn =24 B —-p NWUTaHuA

Y

PucyHok 3.1 — CTpykTypHas cxema npubopa

PesynbTaTthl M3mepeHus no 3anpocy nepepatotcs u3 MK mactepy cetn RS-485 ¢ nomoLubio
npavisepa mHTepdenca RS-485 (BbixogHble knemmbl A n B). WHTepdenic RS-485 ranbBaHuyecku
M30NMpPOBaH OT Apyrux uener Ans ynyyweHWs MNOMexXoyCTOWYMBOCTM. Twun npoTokona obmeHa
onpegensieTcsl aBToMaTUYECKM.

OcobeHHocTblo Npubopa sIBMsSIETCS HanuyMe B HEM YHUBEPCANbHOMO MMMYNbCHOMO WCTOYHMKA
nutanuns (UM) c ranbBaHWYecKoW pasBA3KOW, KOTOPbIA MO3BONSET Npubopy paboTaTb Kak OT ceTu
nepemMeHHOro Toka ¢ Hanpsikenmem 220 B yactoton ot 47 o 63 'y, Tak U OT UICTOYHUKA NOCTOAHHOIO
TOKa C HanpsbkeHvem 24 B.
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3.2 YnpaBneHue npuéopom

YnpasneHue pexuMamu paboTbl npubopa 1 cuyuTbiBaHUE U3 npubopa pesynbTaToB U3MepeHUst
BbINOMHSAETCA C WMCMOMb30BaHMEM KOMaHf, nepefaBaemMbix B ceTn RS-485. MNpubop obecneunsaet
paboTty B ceTn RS-485 ¢ ucnonb3oBaHveM criegyowmux npotokonos (cm. MNpunoxexue b):

—  ModBus (RTU);

—  ModBus (ASCII);

- OBEH;

— DCON, TOmbKO cuuTbiBaHWE pe3ynbTaToB W3MEpPeHWs, WMeHu npubopa v Bepcum
nporpamMmei.

[MonHoe onucaHve koMaH4 BCEX WCMOMb3yeMblX AN ynpaBneHus npubopom MpOTOKONoB
npueeaeHo B lMpunoxenun B.

KomaHgbl Bcex NpOTOKOSOB MOXHO pPa3fenuTb Ha crieaytoLime rpynnbi:

—  KOMaHAbl ynpaBneHusi KoHdpurypaumen npubopa;

—  KOMaHAbl YTEHUS pe3ynbTaToB U3MEPEHUS;

—  TexHOMnormyeckme KomMmaHapl.

KomaHabl  ynpaBneHusi KoHdwurypauuen npubopa obecneumBaloT 3anucb U YTeHWe
KOHMUIypaLMOHHbIX NapaMeTpoB, ONpeaensaoWwmnx pexumsl pabotel npubopa.

KoHdurypaumnoHHble napameTpbl XpaHATCS B 3HEProHesaBncUMoN namatn npubopa. Mx sanucb
BbINOMNHAETCA B ABa 3Tana. Ha nepsom aTane napameTpbl 3an1CbIBaOTCS B onepaTuBHYIO NamsTb. Ha
BTOPOM 3Tane no cneuuansHoi komaHae (Aply wmm Init) napameTpbl nepenucbiBalOTCA B
3HeproHesaBMCUMyl0 NamaTb. Ecnm B TeveHne 10 MUHYT nocne nocrnegHeni KOMaHabl U3MEeHeHUsi
KOH(PMrypaLMOHHOrO  napameTpa He  BbIMOMHEHa  KOMaHda  MNepennucu  U3MeHeHud B
3HEProHe3aBUCHMMYI0O MaMsATb, TO BCE W3MEHEHVUS aHHYNVPYKTCH, W BbINOMHEHWE KOMaHAbl
nepesanncu N3MeHeHW B 3HeProHe3aBUCMMYLO NaMSATb BbI3OBET OLUNOKY.

13



Komanga Aply, Kpome nepenucu W3MEHEHWA  KOH(UrypaLuMOHHbIX MNapaMeTpoB B
3HEeproHesaBMUCHMYI0 MamMsATb, obecneyvBaeT MNPUMEHEHVWE W3MEHEHWII CeTEeBbIX HacTPoek, YTO
BbI3bIBaeT nepexon paboTbl npubopa Ha HOBblE CETEBbLIE HACTPOWKM.

CeaHC W3MEHEeHUs KOH(UIypauUMOHHbIX NapaMeTpoB 3aBepluaeTcd KOMaHAamu nepenvcu
M3MEHEHUIN B 3HEeproHesasMcuMMyl0 namsaTb komaHgamu Aply wnu Init, a 3aBeplueHue ceaHca
IOCTUPOBKM BbINOMHAETCA C MOMOLLBIO KOMaHAbl Mepenncu HCTUPOBOYHBIX KO3MMULMEHTOB B
3HeproHesasucumyto namsats — U.Apl.

Komanga Init aHanornyHa komaHge Aply, HO ceTeBble napameTpbl OCTAOTCS NPEXHUMM.

KomaHabl 4TeHus pe3ynbTaToB M3MEpPEeHWst MO3BOMSAT CYMTbIBATb pe3ynbTaTbl U3MEPEHUn B
pasnuyHbIX dhopmaTtax.

TexHonornyeckme KomaHabl obecnevnBaloT OCTUPOBKY Npubopa. MeToawmka CcTMpoBku npubopa
onuncaHa B NpunoxeHum I.

Ynpasnenune npubopom no npotokony  OBEH peanu3oBaHo B nporpamme
«KoHdpurypaTtop M110», nocrtaBnsiemoi ¢ npuGopoMm.

Mpubop He saBnsetca Mactepom cetun, nostomy ceTb RS-485 gomkHa nmeTb MacTtep ceTwm,
Hanpumep, MK ¢ 3anyweHHon Ha Hem SCADA-CUCTEMOW, KOHTPONIEP WU PErYnATOP.

[ns pa6otbl npnbopoe B coctaBe SCADA-cuctem ¢ npubopom noctaensietcs OPC-gpaviBep
ansa pabotel no npotokonam ModBus wn OBEH. OPC-gpanBep BO3MOXHO WCMOMb3oBaTb MNpu
nogkmoyeHnn npubopa k SCADA-cuctemaM W KOHTpomnnepam Apyrux NpOu3BOAUTENEN, CM.
http:/Amww.owen.ru, pasgen Mpoaykuums | MporpammHoe o6ecneyeHue.

KoHdurypuposaHue npubopa ocyuectnsietcs Ha MK yepes agantep uHtepdenca RS-485/RS-
232 wmm  RS-485/USB  (Hanpumep, OBEH AC3-M wrmm AC4) ¢ nomouplo  nporpammbl
«Kondurypatop M110». KoHcurypupoBaHne npubopa nogaepxusaeTcs no nportokonam ModBus
(RTU n ASCIl) n OBEH.
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3.3 KoHcTpykumMsa npubopa

Mpnbopbl BbINyckaloTCcA B NacTMaccoBOM Kopnyce, npegHasHayeHHoM Ans kpenneHust Ha DIN-
peviky WwuprHon 35 MM Unu Ha cTeHy. [abapuTHble YepTexu npubopoB npuseaeHsbl B MNpunoxeHun A.

Mo BepxHel cTopoHe npubopa pacnonoxeHbl PaAbl KNEMM «MOA, BUHT», NpedHa3HayYeHHbIX Ans
NoAKMIoYeHNs MPOBOAOB NuTaHus, WHTepdperica RS-485, patumka TemnepaTtypbl.  Cxembl
NOAKIIOYEHMS K Knemmam npubopa npusedeHsl B . 6.1.

Mepembiuka JP1 npegHasHaveHa ANs BOCCTAHOBMEHWS 3aBOACKMX CeTeBbIX HacTpoek (ans
obmeHa no unHTepdency RS-485). 3aBoackoe NOMOXeHWE NepeMblukM — CHsITa (3aBOACKUE ceTeBble
HaCTPOWKWN OTKIHOYEHbI).

O6Lwmn Bna Nnpnbopa ¢ ykasaHUsIM1 HOMEPOB KIIeMM, PacnofnoXeHeM NpoBOSIOYHOV NepeMbIYKn
JP1 n cBETOAMOAOB NPEACTaBrieH Ha pUCyHke 3.2, Ha3HauyeHue knemm npusegeHo B Tabnuue 3.1.

PasbemHas KOHCTPyKUMSA Knemm npubopa no3BonsieT OCYLLEeCTBMATb OMNepaTMBHbLIN AEMOHTaxX
npubopa 6e3 0TCOeANHEHNS MOAKMIOYEHHbIX K HEMY BHELUHWX MUHUIA cBA3n (nopgpobHoe onvcaHune
npvBeaeHo B n. 6.2).

3.3.1 Uupukauma

CeeToamMoaHble MHOMKATOPbLI PAacMoNIoXeHbl Ha NULLEBO NaHeny npmbopa (CM. pUcyHok 3.2).

UnankaTtop «MUTAHUE>» curHanmavpyeT o nogaye Ha npnbop nNuTarowero HanpsikKeHus!.

MHaunkaTop «RS-485» curHanuampyeT MyuraHneM npu nepegade npubopom AaHHbIX B ceTb RS-485.

WHpoukaTtop «AATUYUK» BknoyaeTca npu ob6pbiBe NUHUMKM NOAKIIOYEHMS AAaTynka Temnepartypbl
(HenpepbIiBHOE CBEYEHWE) UNnM neperpyske U3MepUTENbHOrO KaHana BXOAHbIM CUrHaroM CUCTEMbI
anekTpoaoBs (MuUraHve nHamkaTopay).
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Tabnuua 3.1 — HasHayeHMe KOHTaKTOB KNEMMHOM KonoAku npubopa

Ne koHTakTa HaumeHoBaHue HasHauyeHue
KOHTaKTa
1 220v/o0V Mutanue ~(90-245) B/
MWHYC nuTaHusa 24 B
2 220V/24V Mutanue ~(90-245) B/
nnoc nuTaHusa 24 B
3 NC He ncnonesyetcs
4 NC He ncnonbayetcs
5 DAT-1 Bxog 1 gns gatyvka TemnepaTypbl
6 GND O6wui npooa npubopa
7 DAT-2 Bxog 2 ans gatyuka TemnepaTypbl
8 DEF YcTaHOBKa CeTeBbIX NapaMeTpoB N0 YMOMYaHMo
(3amblkaHnem c knemmort GND)
9 DAT-3 Bxoa 3 ans gatyuka Temnepartypbl
10 GND_RS 06w npoBog nHTepderica RS-485
11 A MHTepderic RS-485 (A)
12 B MHTepderic RS-485 (B)
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4 PaboTta ¢ npubopom

CunTbiBaHWe, M3MEHEHVMEe W 3anucb napameTpoB npubopa OCyLLeCTBMSeTCa C MOMOLLbIO
nporpammbl «KoHdpurypatop M110x».

4.1 NMporpamma «KoHdurypatop M110»

WHdopmaums o pabote ¢ nporpammoli «KoHdurypatop M110» npefcTasrieHa B pPyKOBOACTBE
nonb3oBaTens Ha ANCKe, MOCTaBNAEMOM B KOMMIEKTE C NpuGopoM.

4.2 HacTtpownka koHdurypauum npuéopa

Mpwn HacTpoiike KoHGUrypaummn npubopa HeobxoaMMO YyCTaHOBUTL Tpebyemble ANa AanbHenLwen
paboTtbl CeTeBble napameTpbl Npubopa (CkopocTb o6mMeHa AaHHbIMU, Ba3oBbI agpec npubopa
nT.4a).

MapameTpbl M3MeHSATCA NyTeM ABOWHOTO KIMKa NEBOW KHOMKOW MaHUMynaTopa «Mblllib» 1
nocnepaytoLlero BBoga 3HaveHns TpebyeMoro napameTpa B KOMOHKe «3HayeHue».

[ns 3anucu napameTpoB B NpnbOp cneayeT BbIMONHUTL Creaytolime AenNCTBUS.

[na namepeHns nokasarens pH:

— yCTaHOBUTb «/3mepsieMbli napameTp» - pH;

— yCTaHoBUTb «TWMN TEMNepaTypHOro AaTynka;

— «Tun TepMOKOMMEeHcaLuum»: «aBTo» Ans AaTumkoB Pt100/1000 wnm «pyyHasi» npu
OTCYTCTBUM TeMMNepaTypHOro AaTtyumka.

— NpW Py4HOWN TEPMOKOMMEHCALMN — YCTAHOBUTL NapameTp «TemnepaTypa pexvMa py4qHown
TepMokomMneHcauuu, °C» B 3Ha4YeHne, COOTBETCTBYIOLLEE TemnepaType n3MepseMon cpefbl;

— YCTaHOBWTb MapameTpbl 3MekTpoaHon cuctembl: «KoopauHata E, n3onoTeHumanbHon
TOouKN, MB» n «KoopauHata pH, n3onoteHumanbHOM TOYKKM, pH».
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[nsa namvepennsa OBIT:

—  ycTaHoBUTb «3Mepsiemblit napameTp» - OBIT;

—  YCTaHOBWUTb MapameTpbl 3MeKTpoAaHon cuctembl: «KoopaumHata E, usonoTteHumanbHon
ToYkM, MB» n «KoopavHata pH, n3onoteHumanbHom To4ku, pH».

Mpwn nameperun OBl BO3MOXHO M3MepeHWe TeMrnepaTypbl KOHTPONVPYEMOW cpeabl, NOAKNOYNB
TemnepaTypHbIi AaTymK (CM. uamepeHue nokasarens pH).

[na sanucy ogHOro napameTpa — HaXaTUeM MpaBoOM KHOMKU MaHUMynAaTopa «Mbllb» Ha
N3MeHeHHOM napameTpe (NoAcBeYeH 3efleHbIM LiBETOM), BbI3BaTb MEHIO U BbIOpaTh NEBOW KHOMKOM
NYHKT «3anucaTb NapameTp».

Mpn M3MEHeHUN HECKONMbKNX NapamMeTpoB — HaXXaTUeM MPaBoW KHOMKU MaHWMynaTopa «Mblllb»»
Ha Ha3BaHWM BETBW C U3MEHEHHbIMW NapameTpaMu Bbi3BaTb MEHIO U BbIOpaTb NEeBON KHOMKOW MYHKT
«3anucaTb TONMbKO M3MEHEHHbIE.

Bonee nogpobHo cM. PykoBoaCcTBO nonb3oBaTtens Ha AUCKe U3 KOMMNIeKTa NocTaBku npubopa.

4.3 BoccTaHOBreHMe 3aBOACKUX CeTeBbIX HacTpoek npuéopa

BoccraHoBneHne 3aBOACKUX CeTEBbIX HAacTpoek npubopa Mcnonb3yeTcs Npyu BOCCTAHOBMEHWM
CBSA3N Mexay KOMMbIOTEPOM U NpUBOPOM Mpu yTepe MHOPMaLUK O 3aAaHHbIX 3HAYEHUSX CEeTeBbIX
napameTpoB npubopa.

[inA BOCCTAHOBNEHUS 3aBOACKMX CeTeBbIX HacTpoek npubopa HeobXOAMMO BbIMOMHUTL
cnepytoLme AencTeus:

—  OTKMOYMTb NUTaHue npubopa;

—  YCTaHOBWTb NPOBOMOYHYI nepembluky JP1 Ha BepxHewW KNeMMHOW KOMmoake mexay
knemmamu DEF n GND (cMm. pucyHkm 6.1, 6.2);

—  BKIIOYWTb MUTaHWe, Mpu 3TOM Npubop MepecTpouTCH Ha 3aBOACKME 3HAYEHUS CeTeBbIX
napameTpoB, HO B €ro NaMsITW COXPaHAIOTCA PpaHee YCTaHOBMNEHHbIe 3HaYeHNsA CeTEBbIX NapameTpoB;
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BHumaHme! Hanpﬂ)KeHMe Ha coCceHUX Knemmax r|p|/|60pa OonacHo Ans Xu3Hu! an/IKOCHOBeHI/Ie K
HUM NPpU HEOTKNMKYEHHOM HanpsaXeHnn NUTaHna an6opa HeaonycTumo.

—  3anyctutb nporpammy «KoHdurypatop M110»;

— B OKHe YCTaHOBKM CBA3M 3adaTb 3Ha4YeHUs 3aBOACKMX ceTeBblXx napameTpoB (B
COOTBETCTBMM C AaHHbIMU Tabnuubl 4.1) unn HaxaTb KHOMKy «3aBOACKUE CeTeBble HAaCTPOMKU».
CBs13b C NPMGOPOM YCTaHOBUTCS C 3aBOACKUMMW 3HAYEHUSMY CETEBbIX NapaMeTpoOB;

—  cuuTaTb 3HaAYeHUst ceTeBbIX MapameTpoB npubopa, BbibpaB komaHay Mpubop | CuutaTh
BCe napameTpbl Uin OTKPbIB Nanky «CeTeBble NapameTpbi»;

—  3adukcupoBaTb Ha Oymare 3HauyeHusi ceTeBblx napameTpoB npubopa, koTopble Obinu
CYMTaHbl (UK NepecTpouTb NPUGop Ha Tpebyemble ceTeBble NapameTpbl);

—  3aKpbITb Nporpammy «KoHdurypatop M110»;

—  OTKMKYUTb NUTaHWe npubopa;

—  CHATb paHee YCTaHOBIEHHYID MPOBOMIOYHY0 nepembidky JP1 Ha BepxHenW KrnemMmHOn
Konogke mexay knemmamu DEF n GND;

—  BKMHOYUTb NUTaHue npubopa u 3anyctutb nporpammy «KoHdurypatop M110»;

—  YCTaHOBUTb 3ahMKCMPOBaHHbIE paHee 3HayeHus napameTpoB B OKHe yCTaHOBKU CBSA3M C
npuéopom;

—  HaxaTb KHOMKy «YCTaHOBWUTb CBSI3b» W MPOBEPUTb Hanuune cBsi3W ¢ npubopom, Bbibpas
komaHgy Mpu6op | MpoBepuTb CBA3b C NPUGOPOM.
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Tabnuua 4.1 — 3aBoACKMe 3HaYeHUs ceTeBbIX NapaMeTpPoB npubopa

MapameTp OnucaHue 3aBoackas ycTaHOBKa
bPS CkopocTb 06MeHa gaHHbIMU, BuT/c 9600
Prty Twn KOHTPOISI YETHOCTM CNOBa AaHHbIX oTCyTCTBYET
Shit KonnyectBo cTton-6MTOB B NOCHINKE 1
A.Len [nvHa ceteBoro agpeca, out 8
Addr BasoBbivi agpec npnbopa 16
Rs.dl 3agepxka otBeTa no cet RS-485, mc 2
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5 Mepbl 6e3onacHocTn

Mo cnocoby 3almTbl OT MOpaXeHWs 3neKTpUYecknm Tokom npubop cooTtBeTcTBYeT knaccy |l no
FOCT 12.2.007.0-75.

Mpu akcnnyataumm M TexHUYeckoMm obcnyxvMBaHuM Heobxoaumo cobniogatb TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTtaumm 3MeKTpOyCTaHOBOK notpebutenen» u «lpaeun oxpaHbl
TPYyAa Npv 3KCnnyaTaLymn aNekTpoycTaHOBOK NoTpebuTenen».

Mpun akcnnyatauum npubopa OTKPbITble KOHTaKTbl KMEMMHMKA HaxXoAATCS MOA HanpspKeHueMm,
onacHbIM AN XU3HW YerioBeka. YCTaHOBKy npubopa crnedyeT NPOM3BOAUTL B CNELMann3mpoBaHHbIX
wkadax, 4OCTYN BHYTPb KOTOPbIX paspeLleH TONbKO KBanMduumMpoBaHHbIM cneumanuctam.

JTobble nogknoyeHust K Npnbopy 1 paboTbl NO €ro TEXHUYECKOMY OOCY>XUBaHMIO NPON3BOAUTL
TOJIbKO NPW OTKITIOYEHHOM MUTaHUM Npnbopa 1 NOAKMIYEHHBIX K HEMY YCTPONCTB.

He ponyckaeTcs nonagaHue Bnarnm Ha KOHTaKTbl BbIXOAHbIX Pa3beMOB U BHYTPEHHWE 3MeMeHTbI
npubopa.

BHumaHue! 3anpelyaetcs uvcnonb3oBaHue npubopa npu Hanuuum B aTMocdepe KUCHoT,
LenoYyen, Macen v MHbIX arpeccyBHbIX BELLECTB.
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6 MoHTax n nogknovyeHne npubopa

Mepen ycTtaHoBkow npubopa oOCyLIeCTBRSETCH MOArOTOBKA MOCAAOYHOTO MecTa B LKady
anekTpoobopyaosBaHns. KOHCTpyKUMA Wwkada AomkHa obecneynsath 3awmTty npubopa oT nonagaHus
B Hero Bnaru, rpsian 1 NOCTOPOHHWX NPEAMETOB;

Mpnbop ykpennsetcs Ha DIN-peiike nn Ha BHYTPEHHEN CTEHKe LumMTa.

Mpn pasmelieHun npubopa crnegyeT NOMHUTb, YTO MPW SKCMNyaTaLWU OTKPbITble KOHTaKTbl
KNEeMM HaxoAaTCs Nof HanpsiKeHWeM, ornacHbIM AJst YHENOBEYECKOW XKNU3HW.

[ocTyn BHYTpb Takmx WKadoB paspeLleH TOMbKO KBanMuumMpoBaHHbLIM cneuyanvicTam.

6.1 MoHTaX BHeLHNX cBsi3en

6.1.1 O6wue TpeboBaHUA

MutaHne npubopa OT ceTn NepeMeHHOro Toka cregyeT OCyLIeCTBNATbL OT ceTeBoro duaepa, He
CBSA3aHHOTO HEMOCPeACTBEHHO C MUTaHWEM MOLLHOrO CUIoBOro obopyaoBaHus. Bo BHelwHen uenu
peKoMeHAyeTCs YCTaHOBUTb BbIKMoYaTenb, obecneunBalolMii  OTKNoYeHne npubopa oT ceTw.
MutaHue kaknx-nNMbBo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MutaHne npnbopa OT MCTOYHMKA MOCTOSIHHOrO Toka 24 B criefyeT ocyLlecTBNSATL OT FI0KanbHOro
WUCTOMHMKA  NWUTaHUS  MNOAXOAsLWEA  MOLIHOCTW,  YCTAHOBIIEHHOTO B  TOM  Xe  wkady
3nekTpoobopyaoBaHus, B KOTOPOM yCTaHaBnmBaeTcs npubop.

CBsA3b npubopa no uHTepdency RS-485 BbINONHATL NO ABYXNPOBOAHON cxeme. [AnvHa nuHum
CBS3U [OMKHa ObITh He 6onee 1200 meTpoB. lMNoaknoyeHve cnegyeT OCyLEeCTBNATb 3KpaHMPOBaHHOM
BWTON MapoW npoBodoB, cobntopas nonsipHocTb. [poBoa A nopkniovaeTcst K BoiBogy A npubopa,
aHanormyHo coeamHsTCA Mexay cobon BbiBoAabl B. QkpaH kabens pekomeHayeTcs noaknioyaTtb K
knemme GND_RS npubopa (cMm. pucyHok 6.2). [NopknioyeHne HeobxoAMMO Mpov3BOAUTL MpU
OTKIOYEHHOM NUTaHUK obonx ycTponcTs. PekomeHayembii Tun kabens — KUM3B 1x2x0,6.
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[na obecneyeHns HaOEXHOCTU JNEKTPUYECKNX COEAUHEHUA PEeKOMEeHAyeTCs WCnornb3oBaTb
kaBenu ¢ MeAHLIMM XUNaMu, ceYeHneM He Gonee 0,75 MM’, KOHLIbI KOTOPbIX Nepea NOAKMoUeHUeM
cnegyeT 3a4UCTUTb M 3anyauTb. 3a4MCTKy Xun kabenen Heob6Xo0AMMO BbIMOSHATL C TAKUM pac4eToM,
yTObObl Cpe3 M3onAuuM NMAOTHO Mpwureran K KMeMMHOW KONOAKe, T.e. YTOObl OroneHHble y4acTku
npoBofa He BbICTynanu 3a ee npegens..

6.1.2 NoaknioyeHne npuéopa

MopknioyeHne npubopa NponssoanTCH criedyowmm obpasom.

[oToBsiTCA Kabenu Ana coeamHeHns nNpubopa C ANeKTPOAHON CUCTEMON, UCTOYHUKOM NUTaHUS 1
nHTepdencom RS-485. Mpubop nogknoyaeTcs No cxemam, NpuBedeHHbIM Ha pucyHkax 6.1, 6.2, ¢
coGnroneHmeM cnepayoLLen nocrneaoBaTenbHOCTU onepauun:

npubop noaknvaeTcs K UCTOYHMKY NUTaHUs (knemmbl 220V/24V, 220V/0V);
noakniovarTcsa kabenu anektpogHow cuctembl (M3m. anektpogd, Ben. anektpogn);
TepPMOMETpP COMNPOTUBIEHMS MNoaknoyvaeTcs Kk knemmam DAT-1, DAT-2, DAT-3);
noaknioyaTes nuHumM nHtepdenca RS-485 (knemmel A n B, GND_RS);
nogaeTcs NuTaHWe Ha Npubop.

MpumeyaHne — MeTannuyeckuit Kopnyc pasbéma «M3m. anekTpoa» u pasbéM «Bcn. anektpoa
(cpaBHeHus)» BHYTpU Npubopa coeanHeHbl NEPEMbIYKON U ABMASOTCS OAHOW 3MEeKTPUYECKON Lienbio.
KoM6BuHMpoBaHHbI anekTpo NoakovaeTcs K pasbémy «M3m. anektpoa».
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MB110-224.pH

K nam. anextpoay [:[ Wam. anekTpon

K scn. anekTpoay Ben. anekTpog
‘—[ (cpaBHeHus)

5| DAT-1

9| DAT-3

220VI0V |1 “ WcTouHuk nuTaHmna =24 B
220V/24V] 2 + wunucets~220B 50 Ny
DEF 8 |-

GND 5 1--- JP1 (npu HeoBxogumoctn)

A 11 /" n A MacTep cetn
B 12 - (B RS-485

X

PucyHok 6.1- MoaknioyeHne K npubopy BHELWHUX YCTPOMCTB C NPUMEHEHUeM TPEXNPOBOAHOMN
cXeMbl NOAKIMIOYEHUS K AaTYMKY TemnepaTypbl U UCNONb30BaHMEM U3MEPUTENBHOO 1

BCnomMoraTtesibHOro 3feKTponos
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BNC MB110-224.pH

. (CP-50-74M)
M3M, 3NeKT
s [:[ W3m. anekTpon
K ecn. anexTpagy
220v/0V |1 " WCTOYHMK nuTaHuA =24 B
Bcn. anekTpoa ~
[ (epasmoHmm) Ezg;nnv : + wunvcetb~220B 50 Ny
KomGuHu- [
o 5T DATA GND g JP1 (npn HeoBxogumocT)
anexrpon | | toc 7| DAT-2 A 11 r: /" A MacTtep ceTn
9| DAT-3 B 12 i/ {B RS-485
GND RS [10 bs GND

PucyHok 6.2 — MogknioyeHne K Npu6opy BHELIHUX YCTPOWUCTE C NPMMEHEeHUEeM ABYXMNPOBOAHOMN
cxeMbl NOAKMIOYEHUS K AaTYMKY TemnepaTypbl U UCNONb30BaHMEM KOMGUHMPOBaHHOIO
anekTpoaa

6.2 OTcoeguHeHue Knemm npubopa

KoHCTpyKumMs knemm npubopa Mo3BONsAeT OCyLeCTBUTb OnepaTuBHbIA AeMOHTax npubopa 6es
OTCOEAVMHEHNS NOAKMIOYEHHBIX K HEMY BHELUHUX JIMHWIA CBA3W B LieNAX MNpOBeAeHUs] TEXHNYECKOro
obcnyxumBaHus unu nosepku. NocnegoBaTenbHOCTb AeMOHTaXa npubopa cneaytoLas:

—  obecTounBaloTCa BCE NTUHUM CBA3M, NOAXOASLLME K NpMbOopy, B T.4. NMHUN NUTaHUS;

—  BbIBMHYMBAIOTCA KPenexHble BUHTbI MO KpasMm o6eux KneMMmHbIX KOnoaok npubopa (y
KaXXAoM KONOAKWN MO ABa BUHTA);
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—  CbeMHas 4YacCTb KaX[Oow M3 KONOAOK oTAenseTcs oT npubopa BMecTe C MOAKTHOYEHHbIMU
BHELUHUMW JIMHUSIMW CBSI3W MNPV MOMOLUM OTBEPTKA WNW APYroro noAxoAsLlero WHCTpyMeHTa
(oTcoeavHeHWe KnemMMHbIX KONoAoK npeacTtasneHo B [Mpunoxenuu O);

—  npubop cHumaeTcs ¢ DIN-peiku (M OTBUHYMBAETCH OT BHYTPEHHEN CTEHKM Lwkada).

6.3 NMomexun n metToabl X NoaaBNeHUsA

Ha paboTy npnbopa MoryT okasblBaTb BMUSHWUE BHELLUHWE NOMEXM:

—  MOMexu, BO3HWKaKLWMe MNof AEUCTBUEM IMEKTPOMArHUTHBLIX MOMEN (SNEKTPOMArHUTHbIE
nomexw), HaBoAUMbIE Ha cam Npubop 1 Ha NUHUK CBsI3W Npubopa ¢ AaTYNKOM;

—  nomexu, BO3HUMKalOLLME B MUTAIOLLEN CETH.

Ons yMeHbLUEHUS| BMWUSIHWSE 3NEKTPOMArHUTHBIX MOMEX HeOGXOAMMO BbIMOMHSATL MPUBEOEHHbIE
HUXe pekoMeHAaumu:

—  Npw npoknagke AnuHy kabens K AaTuuky criedyeT no BO3MOXHOCTU YMeHbLUATb U BbiAensTb
€ro B CaMOCTOSITENbHYI TPaccy, OTAENEHHYIO OT CUITOBbIX kaberneit;

— obecneuntb HafeXHOe SKPaHWPOBAHWE CUrHasnbHbIX NMUHWUIA, B KayecTBe 3KPaHOB MOryT
6bITb MCMONb30BaHbl Kak creunanbHble kabenu ¢ aKkpaHUpyoLWyMK onneTkamu, Tak U 3aseMieHHble
meTannuyeckne Tpybbl NOOXOASILLEro [AMameTpa; dKpaHupylolmMe onnetku kabenen cnegyet
3NEKTPUYECKN WK30NMpoBaTb OT BHeLWHero o6opydoBaHUs Ha MpOTSHXKEHUWM Bcei Tpacchl W
NOACOEAMHATL K 3a3eMMEHHOMY KOHTaKTY LMTa yNpaBneHus TONbKO C O4HOro KoHua kabens;

—  NnoAcoedVHEHVE 3KpaHWpYIOLLEl OnneTkM kabensi K 3a3eMMEHHOMY KOHTaKTy Ha o6oumx
KOHLUax kabens He pekoMeHAyeTCs:, T.K. NPU 3TOM Pe3Ko CHUXAeTCs NOMEXOYCTONYMBOCTbL Npubopa ot
NOSIBIIEHNS BbIPABHMUBAIOLLMX TOKOB U3-3a Pa3HbIX NOTEHLMAN0B 3a3eMMSIOLLMX KOHTAKTOB;

—  npuBop peKkoMeHAyeTCsl yCTaHaBnMBaTb B MeTannuMyeckoM Lwkady, BHYTPU KOTOPOro He
[OIKHO BbITb HMKAKOro curoBoro obopyaoBaHuUs; Kopnyc Lkada AoHKEH BbiTb 3a3eMIIeH.
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[ns ymeHblUEeHNS MoMex, BO3HUKaKLWMX B NMUTAKOLWEN CeTU, CriefyeT BhINOMHATb crieayoLne
pekomeHaaLuum:

—  noaknioyaTtb Npnbop K NuTatoLen ceTn oTAENbHO OT CUITOBOro 060pyaoBaHuMS;

— MpVW MOHTaxe CuUCTeMbl, B KOTOpon paboTtaeT npubop, crnedyeT yuuTbiBaTb Npasuna
opraHv3aumm 3pdeKTMBHOTO 3a3eMreHNs U NPOKNaaKv 3a3eMIEHHbIX 9KPaHOB;

—  BCE 3aseMnsiolMe NUHUM WM 3KpaHbl MPOKNagpiBaTb MO CXeMe «3Be3fa», Npu 3ToM
HeobxoAnMo 0becneyunTb XOPOoLUMIA KOHTAKT C 3a3eMIIIEMbIM 3IEMEHTOM;

—  3asemnsoLme Lenu BbINOSHATL NPOBOAAMU MAKCUManbHO BO3MOXHOTO CeYEHNS;

—  ycTaHaBnuBaTb UNbTPbl ceTeBbix nomex (Hanpumep, OBEH BC®) B nuHuAX nutaHus
npubopa;

—  ycTaHaBnuBaTb UCKporacsilme punbTpbl B IMHUSX KOMMYTaLuUK cunosoro obopyaoBaHus.
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7 TexHn4eckoe obcnyxmBaHue

OGCﬂy)KI/IBaHI/Ie an6opa npun 3aKcnnyatauum COCTOUT U3 TeXHUYeCKoro ocmoTpa.
BbINOJTHEHUUN pa60T no TexXHU4YeCcKoMmy O6CJ'Iy>KVIBaHVI}O nonb3oBaTenb JOIKeH cobnojaTb Mepbl

©6e3onacHoCTu.

TexHu4eckuin ocmMoTp npubopa NPOBOAUTCA OOCMYXMBAIOLWMM MEPCOHANOM He pexe OAHOro

pasa B 6 MecsLeB 1 BKIOYaeT B cebsi BbINONHeHne crneayloLwmx onepaumn:

O4MCTKY Kopryca npubopa, a Takke ero KIeMMHbIX KONOAOK OT MblfK, rPsi3v 1 MOCTOPOHHUX

npeamMmeToB;

NpoBepKy KadyecTsa kpenneHus npuéopa Ha DIN-peiike Un Ha CTeHe;
MPOBEPKY KaYecTBa NOAKMOYEHMS BHELLHUX CBA3EN.

O6Hapy>KeHHble npun oCMOTPE HeAOCTaTKu cneayeT HeMmeaneHHO YCTPaHUTb.

8 MapkupoBka

Ha kopnyc npu6opa HaHocATcs:

HanMeHoBaHWe unu ycnosHoe o6o3HaveHne npubopa;

cTeneHb 3awmnTbl no FOCT 14254;

popA NUTAaIOLLIEro Toka W HanpskeHne NUTaHus;

notpebnsemas MOLLHOCTb;

Knacc 3awmTbl OT nopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;
3aBOACKON HOMep npubopa u rog BbINycKa;

TOBapPHbI 3HAK.

Ha noTpebutenbckyto Tapy HaHOCATCS:

HavMeHoBaHue npubopa;
3aBOACKON HOMep Npubopa U rog Beinycka.
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9 TpaHcnopTupoBaHMe U XpaHeHue

9.1 lMpubopbl TPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe noboro Buaa. KpenneHve Tapbl B
TPaHCMOPTHBIX CPeAcTBax [AOMKHO MPOU3BOAUTLCA COMMAcHoO npaBunaM, [AeNCTBYOWMUM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHCNopTa.

9.2 YcnoBusi TpaHCNOPTMPOBAaHWA [OMKHbI COOTBETCTBOBaTh ycrnosuaM 5 no MOCT 15150-69
npu TemnepaTtype OKpyxatoLlero Bosgyxa oT MuHyc 25 go +55 °C ¢ cobniogeHnem mep 3awmthbl OT
yAapoB 1 Bubpauuii.

9.3 lMepeB0O3Ky OCYLLECTBNSATL B TPAHCMOPTHON Tape MOLITYYHO UMW B KOHTEWHEpax.

9.4 YcnoBua xpaHeHMss B Tape Ha cknage W3rotoBuTens W notpebutens  AOMKHbI
cooTtBeTcTBOBaTh ycnosusm 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI NPUCYTCTBOBATbL
arpeccuBHbIe MPUMECH.

Mpnbopbl cnepyeT XxpaHWTb Ha cTennaxax.
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10 KomnnekTHoCTbL

MpuGop 1w,
MacnopTt 1 3k3.
PykoBoacTBo no akcnnyataumm 1 aka.
[apaHTUNHbLIN TanoH 1 ak3.
KomnakTt-guck ¢ MO 1 wr.
MpumeyaHne - W3rotoButenb ocTaBnsieT 3a coboll NpaBO BHECEHWUSI [OMOMHEHWA B

KOMMMEKTHOCTb M3aenusi. NonHas KOMMNEKTHOCTb YKa3blBaeTCA B NnacrnopTe Ha I'Ipl/l60p.

11 NapaHTUIHbIE 0bA3aTeNnbCTBA

11.1 WsrotoBuTenb rapaHTupyeT cooTBeTcTBMe npubopa Tpebosanuam TY npu cobnogeHnm
YCMOBUIA 3KCMNyaTaummn, TpaHCNOPTUPOBaHUS, XPaHEHNS 1 MOHTaxa.

11.2 MapaHTWIRHBINA CPOK 3KCMNyaTaummn 24 mecsia co AHS NPOAaXy.

11.3 B cnyyae Bbixoga npubopa u3 CTpoA B TeYEHWe rapaHTUMHOrO cpoka npu cobnogeHnn
nonb3oBaTeneM YCroBun SKCnnyatauuu, TPaHCNOPTUPOBaHUS, XPaHEHUs W MOHTaxa npeanpuaTue
N3roToBuUTENb 0O53yeTCs OCYLLEeCTBUTL €ro 6ecnnaTHbI PEMOHT UMy 3aMeHy.

11.4 Mopspok nepefayn n3nenus B peMOHT codepaTcs B nacrnopTte U B rapaHTUIMHOM TaroHe.
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MpunoxeHue A. FabapuTHbIN YepTex

Ha pucyHke A.1 npuBeaeHbl rabaputHele pasmepbl npubopa.
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PucyHok A.1 — Ma6GapuTHbIN YepTex Nnpubopa
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MpunoxeHue B. O6wWmMe cBeaeHNA 0 NpoToKonax oomeHa RS-485

B.1 MNapameTpbl npoTtokona OBEH, nHaekcaumnsa napameTpoB

MapameTpbl B npnbope pasgensaTcs Ha ABe rpynmbl: KOHUrypaLuMoHHbIE U OnepaTUBHbIE.

KoHdurypaunoHHble napameTpbl — 3TO NapamMeTpsbl, onpeaenstoLne KoHdburypaumto npubopa,
3Ha4YeHus, KOTOPbIM NONb3oBaTeNb NPYCBaNBaET C MOMOLLLIO NPOrpaMMbl-KOHUrypaTopa.

KoHdpurypaumoHHelMM  mapameTpamy HacTpavMBaeTcs CTpykTypa npubopa, onpeaensiortcs
ceTeBble HACTPOWKN U T. A.

3HayeHns KOHMUrypaLMOoHHbIX NapaMeTpoB XPaHSITCst B 3HEProHe3aBUCUMOW namaTu npubopa u
COXPaHSIIOTCS NPU BbIKIMIOYEHUN NUTaHWS.

Mpn 3anncn HoBbIX KOHMUIypaLMOHHbBIX NapameTpoB B Npubop, Ao nodadn komaHg «Aply» unn
«Init» (cm. lNpunoxeHne B), napameTpbl He cyUTalOTCA akTyanbHbIMW. [lpyM MNOMbITKE YTeHUs
KOHMUIypaLMOHHBIX NapaMeTpoB BCerAa BO3BPaLLaloTC TeKyLMe pearnbHble 3Ha4YeHUs.

OnepaTvMBHble napameTpbl — 3TO [JaHHble, KoTopble npubop nepedaetr B ceTb RS-485.
OnepaTnBHbIE NapaMeTpbl OTpaXatoT TEeKyLLlee COCTOSIHNE PeryrnmpyemMor CUCTEMbI.

Kaxgbin napameTp MMeeT uMsl, COCTosilee M3 NaTUHCKMX OykB (OO 4eTbipex), KoTopble MOryT
6bITb pa3feneHbl To4YkaMu, U HasBaHue. Hanpumep, «[nuHa ceTeBoro agpeca» A.Len, roe «[nuHa
CceTeBoro agpeca» — HassaHue, A.Len — ums.
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Bb.2 Ba3soBbI agpec npubopa B cetn RS-485

Kaxpgpin npubop B ceTn RS-485 fomkeH MMETb CBOWN yHUKarbHbIA 6a30BbIvi agpec.

Appecauus B npotokone OBEH

[nuHa 6a3oBoro agpeca onpegensercs napameTpom A.Len npu 3agaHumn ceTeBbIX HacTpoek. B
agpece MoOXeT bbiTb 8 nnbo 11 6uT. CooTBETCTBEHHO, AMana3oH 3Ha4YeHuUin 6a3oBoro agpeca npu 8-
6utHom agpecaumun — ot 0 go 254, a npu 11-6utHomn agpecaumm — ot 0 go 2039.

B npoTokone OBEH npeaycmoTpeHb! lWNpOKOBeLLaTenbHble agpeca, npu 8-6utHon agpecauum —
255, a npu 11-6uTHOI agpecaummn — oT 2040 go 2047.

BasoBbii agpec npubopa 3agaetca B nporpamme «KoHdurypatop M110» (napametp Addr).

Mo ymonuaHuto npubop nmeet basosbin agpec — 16.

Appecauumsa B npotokone ModBus

[wnana3oH 3Ha4yeHu 6a3oBoro agpeca B npotokone ModBus — ot 1 go 247.

LLinpokoBeLuaTenbHbI agpec B npoTokone ModBus — 0.

Appecauuma B npotokonie DCON

[nana3soH 3Ha4eHun 6a3oBoro agpeca B npoTtokornie DCON — ot 0 go 255.

B.3 MacTep cetn

[nsa opranusaummn obmeHa AaHHbBIMKM B ceTu No nHTepdency RS-485 Heobxoamm Mactep ceTwm.
OcHoBHasa dyHkuns MacTepa ceT — MHMUMKMPOBaTbL OOMeH AaHHbIMM Mexay OTnpaBuTenem u
Monyyatenem paHHbIX. [Mpubop He moxeT ObiTb MacTepom ceTW, OH BbICTyNaeT B ponuv
Mony4yaTens AaHHbIX.

B kauectBe MacTepa ceTu MOXHO 1CNONb30BaTh:

—  nporpammupyemsblie koHTponnepsl OBEH TMJIK;

—  TK ¢ noakntoyeHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu
USB/RS-485 (Hanpumep, OBEH AC4).

B npotokone OBEH npegycmoTtpeH Toneko ognH MacTep ceTu.
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B.1 KomaHgbl npoTtokona OBEH
B.1.1 O6wme napameTpbl

MpunoxeHue B. NMapameTpbl npubopa

O6wume napameTpbl NpuBeaeHbl B Tabnuvue B.1.

Ta6nuua B.1
Komanpga Hash Tun OonycTuMble 3Ha4YeHuUs MpumeyaHue
AaHHbIX
HasBaHuve npubopa D681 CTtpoka MB110-pH Tonbko YTeHne
dev ASCII,
8 6anT.
Bepcus npowmsku 2D5B CTtpoka vX.YY TonbKo YTeHue.
ver ASCII, X — HoMep Bepcuu,
no 8 YY — Homep
Oanr. nogsepcuu

B.1.2 CeTeBble napameTpbl

CeTeBble napameTpbl nNpvBedeHbl B Tabnuue B.2. Bce komaHabl, KPOME OroBOpPEHHbIX 0Cc060,
MOTYT Kak NpounTaTh AaHHbIe M3 Npnbopa, Tak U 3anucaTtb HOBble AaHHbIE.
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Ta6nuua B.2

KomaHnpa Hash Tun DonycTumbie MpumeyaHue
AAHHbIX 3HayYeHus
CkopocTb 06meHa B760 byte 0 — 2400 kbuTl/c, Mo ymonyaruto — 2
bPS 1 - 4800 kburl/c,
2 — 9600 kbuT/c,
3 — 14400 kbuT/c,
4 — 19200 kbuT/c,
5 — 28800 kbuT/c,
6 — 38400 kbuT/c,
7 — 57600 kbut/c,
8 — 115200 kbut/c
Twvn koHTpons E8C4 byte 0 — HeT KoHTpoOns, Mo ymonyaHuto — 0
YeTHOCTHU 1 — yeTHOCTb,
PrtY 2 — HEYETHOCTb
Konuyectso cton- B72E byte 0 -1 6ur, o ymonyaHuio — 0
OuT B NoCbifke 1-26wuta
Shit
[nuHa ceteBoro 1ED2 byte 0 — 8 6ur, Mo ymonyaHuto — 0
agpeca, out 1-116wut
A.Len
BasoBbii agpec 9F62 int16 ot 0 go 2047 o ymonyaHuto — 16
npubopa
Addr
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OkoH4aHue Tabnuubl B.2

KomaHnpa Hash Tun DonycTumbie MpumeyaHue
AAHHbIX 3HayYeHus
Koa nocneaHemn 0233 byte ot 0 oo 255 Tonbko YTeHue.
CETEBOW OLLUMOKM Kogbl owmbok cOOTBETCTBYHOT
n.Err kogam  owubok  npoTokona
Owen
3agepxkka oTBeTa OT CBF5 byte ot 0 go 45 o ymonyaHuto — 2
npubopa, mc
rS.dL
MNpumeHeHne 8403 HeT Tonbko 3anuchb.
HacTpoek Mo paHHOM KOMaHOe ceTeBble
Aply napameTpbl  3aHoCSITCA B

3HEproHe3aBUCKMYIO MaMSTb U
NpYMEHSI0TCS.
KoHdurypaunoHHble "
TEXHONOrM4yeckMe napameTpbl
0CTalTCA HEN3MEHHbIMW
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B.1.3 KoHdurypaumoHHbie napamMeTpbi

KoHdpurypaumoHHble napameTpel NpuBeaeHsl B Tabnuue B.3.

Ta6bnuua B.3
KomaHpa Hash Tun OonycTumble MpumeuaHue
OaHHbIX 3Ha4YeHus
Mamepsiembin 3E4E byte 0-—pH, YUTteHune/3anmceb.
napametp 1-08Bn Mo ymonyaHuto — 0
Sen.T
Twun TemnepaTypHOro E8DA byte 0 — Pt100, YUTteHune/3anmceb.
Aartyuka 1 - Pt1000, o ymonyaHuto — 0
TSe.T 2 — OTKI.
Tun CF7F byte 0 — aBTo, YUrteHune/3anmceb.
TepMOoKOMMeHcaLmm 1 — py4yHas Mo ymonyaruto — 0
TCo.T
Tekyllan TemnepaTtypa 0045 float32 YTteHune/3anmceb.
pexuma py4yHon o ymonyaHuo: +20.0.
TepMOKOMMeHcaumm Mpn TCo.T = 1 3apgaért
C.Tem TemnepaTtypy “3mepsemMon cpeabl.

Mpu TCo.T = 0 — urHopupyetcs
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OKoHu4aHue Tabnuubl B.3

KomaHga Hash Tvn [OonycTumbie MpumeyaHue
OaHHbIX 3Ha4YeHusA
KoopauHata E U 20AF float32 YrteHune/3anmceb.
TOYKN o ymonyaHuto: -50.0
E.Crd
KoopguHata pH UMM 25C2 float32 YrteHune/3anmceb.
TOYKN o ymonyaHuto: 7.0
p.Crd
MpUMEHUTbL BHECEHHbIE 00E9 HeT Tonbko 3anuchb.
U3MEHEHUs Mo [aHHOWN KoMaHae
Init KOHMUrypaumnoHHbie
napameTpbl  3aHOCATCA B
3HEpProHe3aBUCKMYIO MaMsATb
n npumensitotcs. CeTeBble 1
TEeXHONornyeckne napameTpbl
0CTaKTCs HEU3MEHHbLIMU
C6poc C17A HeT Tonbko 3anuce.
KOHMUrypaLmMOoHHbIX B 3HEpProHe3aBUCKMYHO

napameTpoB B

3Ha4YeHua «no

YMOI4YaHnto»
S.Def

namate npubopa 3aHocsaTcA
3HaYeHUs1 KOHMUIypaLMOHHBIX
napameTpos,
COOTBETCTBYIOLLME 3HAYEHNSM
«no ymon4yaHuio». CeTteBble n
TEXHoMornyeckne napameTpbl
He N3MeHsIITCS

39




B.1.4 OnepaTuBHbIe NapamMeTpbl
OnepaTuBHbIe NapameTpbl NpUBeAeHbI B Tabnuue B.4. Bce komaHabl NPUMEHSIOTCS TOMbKO ANs

YTEHUs1 AaHHbIX U3 Npubopa.

Ta6nuua B.4
KomaHpa Hash Twvn faHHbIX MpumeyaHue
PesynbTaThl namepeHuit 7A33 float32 Kakas umeHHo nHdopmaums
kaHana pH/OBIM COOEPXKUTCS B OTBETE,
Rd.Rs onpegensercs napametpom Sen.T
MamepeHHoe 3HaveHne 39A3 float32
Temneparypbl
Rd.Tm
YrteHune cTaTyca 80BB intl6 MobutoBas pacluncpoBka crnosa
Rd.St cTaTyca npvBegeHa B Tabnuue B.5
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Ta6bnuua B.5

Homep 6uTa 3HayeHue 6uTa 3HaueHue npu KommeHTapumn
cratyca BKMHOYEHUU
nuTaHusA
ot 15006 0 0 3apesepBUpoBaHO ANs AanbHENLNX
pa3paboTok
5 CraTtyc n3mepeHus 0 0 — 3Ha4YeHne KOpPpPEKTHO,
kaHana pH 1 — 3Ha4YeHUe He KOPPEKTHO
4 Mpur3Hak CTMPOBKN 0 0 — roCcTUpOBKa He NpoBoauTCS,
1 — naéT npouecc CTUPOBKM
3 OwnbkKa CTUPOBKU 0 0 — HeT oLWmnbKM,
1 — owwmbka.
CbpacbiBaeTcs NpaBuIibHON
IOCTUPOBKOW, Unu Yepes 10 MUHYT
nocne nocnegHen HenpasunbHON
HOCTMPOBKM
2 CocTosiHue faTtymka 0 0 — Hopwma,
TeMneparypsl 1 — oTkas
1 0 0 3apes3epBUpPOBaHO AN AanbHENLWnX
pa3paboTok
0 CoctosiHme nepembliykM | O — He ycTaHOBNEHa,
CeTeBbIX HAaCTPoeK 1 — ycTtaHoBneHa
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B.1.5 TexHonornyeckue napameTpbl
TexHonoruyeckne napameTpbl nNpuBeaeHsl B Tabnuue B.6. Bce komaHabl MCNONb3yTCst TONBKO

Ons 3anucu.

Ta6bnuua B.6
Komanga Hash Tun MpumeyaHne
OaHHbIX
KOctupoBka pH no oaHow 8C3A float32 Mepenaétcs 3HadeHne pH
Touke MCMonb3yemMoro pactesopa
U.pH1
tOctnpoBka pH no Asym 1CFD float32 Mepenaétcs 3HayeHne pH
TouYKkam (NepBasi To4Ka) MCMonb3yemMoro pactesopa
U.pHL
tOctnpoBka pH no Asym CAEO float32 Mepenaétcs 3HayeHne pH
To4kaMm (BTOpasi TouKa) MCMob3yemMoro pactesopa
U.pHH
Octupoeka OBI1 no ogHowm A968 float32 Mepenaércs 3HayYeHne NnofaHHOro
TOuKe HanpshxeHus, B
U.Rx1
KOctuposka OBI1 no aABym OA8F float32 Mepepaétca 3HayYeHme nogaHHoro
To4kam (nepBast TouKa) HanpshxeHus, B
U.RxL
KOctuposka OBI1 no aABym DC92 float32 Mepepaétca 3HayYeHMe NnogaHHoro
ToukaMm (BTOpas Touka) HanpshxeHus, B
U.RxH
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OkKoH4aHue Tabnuubl B.6

KomaHnpa Hash Tun MpumeyaHue
AaHHbIX
[MpUMeEHUTb I0CTUPOBOYHBIE B5D7 HeT Mo gaHHOW KOMaHAe NPOoMCXOoaMT 3anuchb
K03athPULIMEHTBI IOCTUPOBOYHbIX napameTpoB B
U.Apl 3HEeproHesaBnUCcMMYytO NamsTb. CeTeBble 1
KOH(UrypaLuuoHHble  napameTpbl  He
N3MEHSTCS

* — BMecTe C KBuTaHuuen nepenaérca 4 UWHPOPMaUMOHHbIX Ganta (Tun AaHHbIX float32).

WHpopMaLMOoHHbIE [aHHbIE COAEPXAT YUCMOBOE 3HAYEHUE OTKITOHEHUS! KPYTU3HbI BOAOPOAHOW
XapaKTepUCTUKM OT PacyYETHOIO 3HaYeHNs, NOJlyYeHHOEe BO BPEMS NnocredHeln ICTUPOBKU AaTymka pH.

B.2 KomaHgbl npoTokona ModBus

[ns npotokona ModBus peanusoBaHbl criegytone yHKUNK:

— 3 (Read holding registers) MonyyeHne 3Ha4eHUs1 OQHOIO MUIN HECKOMbKUX PETUCTPOB;

— 6 (Preset single register) 3anncb HOBOro 3Ha4YeHUsI B PEMUCTP;

— 16 (Preset multiple registers) YcTaHOBUTb HOBble 3HAYEHMS HECKONbKMX NOCNeAoBaTeNbHbIX
perncTpos;

— 17 (report slave ID) yteHne umeHn npubopa 1 BEPCUM NPOLLIBKU.

OnanasoH gonyctumbix agpecoB — oT 1 go 247. Agpec 0 sBnseTcs LIMpoOKOBeLluaTenbHbIM
appecoM 1 JonyckaeTcs K MCMOoNb30BaHUIO TOMbKO C KOMaHAaMu 3anucu. KButaHuus Ha cooblieHue ¢
LUMpOKOBeLLaTeNbHbIM aApecoM OTCYTCTBYET.
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B.2.1 CtpykTypa 3anpoca v oTBeTa pyHKkumum 17

3anpoc:
Agpec PyHKUMSA KoHTponbHas cymma
ot 1 no 247 Ox11
OTBeT:
Appec DyHKUMA Pa3mep Mone AaHHbIX KoHTponbHas
nons AaHHbIX (kogbl ASCII) cymma
ot 1 o 247 Ox11 14 * MB110-pH vX.YY

* — B cnyyae, korga Bepcusi MPOLUMBKM MpeBbilaeT «9.99», pasmep nons AaHHbIX MOXET ObiTb

ApYruM.

X — HoMep BepCuM NPOLLNBKK,
YY — HOMep noaBepcun NpPoLLUMBKW.

B.2.2 CeTeBble napameTpbl
CeTeBble napameTpbl npvBedeHbl B Tabnuue B.7. Bce komaHAbl, KpOME OroBOpeHHbIX 0cobo,
MOTYT KaK NpoYnTaTh AaHHble U3 Npubopa, Tak u 3anMcaTb HOBbIE AaHHbIE.
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Ta6bnuua B.7

KomaHnpa Appec Kon-Bo DOonycTumbie MpumeyaHune
perucTpa | permctpoB 3Ha4YeHus
CkopocTb 06meHa 0x0 1 0 — 2400 kbuTl/c, o ymonyaruto — 2
bPS 1 - 4800 kburl/c,
2 — 9600 kbuT/c,
3 — 14400 kbuTl/c,
4 — 19200 kbuT/c,
5 — 28800 kbuT/c,
6 — 38400 kbuT/c,
7 — 57600 kbut/c,
8 — 115200 kbut/c
Tun KoHTpons 0x1 1 0 — HeT KoHTpoOnA, Mo ymonyaruto — 0
YEeTHOCTU 1 — YyeTHOCTb,
PrtY 2 — He4ETHOCTb
KonunyecTtBo cton- 0x2 1 0 -1 6wur, Mo ymonyaHuto — 0
OuT B Nocbinke 1-26wura
Shit
[nuHa ceteBoro 0x3 1 0 — 8 6w, Mo ymonyaHuto — 0
apgpeca, out 1-116wut
A.Len
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OkKoH4aHue Tabnuubl B.7

KomaHnpa Apnpec Kon-Bo DonycTumbie MpumeyaHue
perncTpa | perMcTpoB 3HaYeHus
BasoBbi agpec 0x4 1 ot 1 no 247 o ymonyaHuio — 16
npubopa
Addr
Kon nocneaHen 0x5 1 Tonbko YTeHne
CeTeBOW OLLINOKM
n.Err
3apepxkka oTBeTa 0x6 1 ot 0 go 45 Mo ymonyaHui — 2
oT npubopa, mc
rS.dL
MpumeHeHne 0x7 1 0 TonbKo 3anvcb
HacTpoek Mo OaHHOM KomaHae
Aply ceTeBble napameTpbl
3aHocsaTCA B
3HEProHe3aBNCUMYHO
namMaTe W MPUMEHSAOTCS.
KoHdurypaunoHHble "
TexHorornyeckme
napameTpbl ocTatoTcs
HEM3MeHHbIMMN
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B.2.3 KoHdurypaumoHHbie napameTpbi
KoHdpurypaumoHHble napameTpel NpuBeaeHsl B Tabnuue B.8.

Ta6bnuua B.8
KomaHnga Appec Kon-Bo DonycTumbie MpumeyaHne
perucrtpa peructpoB 3Ha4YeHus
M3mepsemblii 0x8 1 0—pH, YTteHune/3anmchb.
napameTp 1-08BMN Mo ymonyaruto — 0
Sen.T
Tun 0x9 1 0 - Pt100, YTeHune/3anuceb.
TemnepaTypHoro 1 - Pt1000, Mo ymonyaHuto — 0
faryvka 2 — OTKN
TSe.T
Tun OxA 1 0 — aBTo, YTteHune/3anmchb.
TepMOKOMMeHcaumm 1 — py4yHas, Mo ymonyaHuto — 0
TCo.T
Temnepartypa 0xB 2 YTteHune/3anumchb.
pexuma py4yHomn 0xC Tun gaHHbix: float32.
TepMOKOMMeHcaumm Mo ymonyaHuto: +20.0.
C.Tem Mpu TCo.T = 1 3apaét

Temnepartypy n3mepsemon
cpensbl.
[Mpu TCo.T = 0 — urHopupyetcs

47




OkoH4aHue Tabnuubl B.8

KomaHnga Apnpec Kon-Bo DonycTumbie MpumeyaHue
perucTpa perncTpos 3Ha4YeHus
KoopauHata E UM 0xD 2 YreHune/3anuce.
TOYKM OxE Tun pgaHHbIX: float32.
E.Crd Mo ymonyaHuro: —50.0
KoopauHaTta pH UMM OxF 2 YUTteHune/3anmceb.
TOYKM 0x10 Tun pgaHHbIX: float32.
p.Crd o ymonyaHuo: 7.0
MpumeHnTh 0x11 1 0 Tonbko 3anuce.
BHECEHHble Mo LaHHon KomaHae
MN3MEHEHMS KOH(WrypaumnoHHble napameTpsbl
Init 3aHocATCA B
3HEproHe3aBUCMMYIO NaMsiTb U
npumeHstotcs.  CeTeBble ¥
TEeXHOMNornyeckne  napameTpbl
OCTaKTCA HEM3MEHHbIMU
C6poc 0x12 1 0 Tonbko 3anuchb.
KOHpMrypaLmoHHbI B aHeproHesaBucMMyl0 MNamsTb
X NapameTpoB B npubopa 3aHOCATCA 3HA4YeHus!
3Ha4YeHus «no KOHUIypaLmMoHHbIX
YMOI4YaHUo» napameTpoB, COOTBETCTBYyOLLME
S.Def 3HAYEHUSIM  «MO  YMOJTYAHUIO.
CeTeBble W TexHorornyeckme
napameTpbl HE U3MEHSIIOTCS
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B.2.4 OnepaTuBHble NapameTpbl

OnepaTuBHble NapameTpbl NpuBeseHbl B Tabnuue B.9. Bce koMaHabl NPUMEHSIIOTCS TONBKO Anst
YTEHUs1 AaHHbIX U3 Npubopa.

Ta6nuua B.9
KomaHpa Appec KonuuectBo Twun gaHHbIX MpumeyaHue
perucrtpa perucTpos
PesynbtaThl Kakas UMEHHO
n3mepeHun 0x13 MHdopMauns
kaHana pH/OBIM 2 float32 copepXuTcss B OTBeTe,
0x14
Rd.Rs ornpegenseTcsa
napametpom Sen.T
M3mepeHHoe
3HayeHve 0x15 5 float3?
TemnepaTypsbl 0x16
Rd.Tm
YrteHune cTaTyca MobuToBas
Rd.St ox17 1 int16 paclumdpoBka cnosa
cTtatyca npuBedeHa B

Tabnuue B.5
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B.2.5 TexHonornyeckue napameTpbl

TexHornoruyeckue napameTpbl NpueeaeHsl B Tabnuue B.10.

Ta6nuua B.10

KomaHnga Appec KonuyectBo Tun MpumeyaHne
peructpa perucTpoB OaHHbIX
KOctuposka pH no 0x18 2 float32 Tonbko 3anuce.
OAHOWM ToYKe 0x19 Mepepaétca 3HaveHune pH
U.pH1 Mcnonb3yemoro pacrsopa
KOctuposka pH no Ox1A 2 float32 Tonbko 3anuch.
OBYM ToukaMm (nepsast 0x1B Mepepaétca 3HaveHne pH
TOuYKa) MCrorb3yemoro pactesopa
U.pHL
KOctuposka pH no 0x1C 2 float32 Tonbko 3anuchb.
ABYM Toukam (BTOpas 0x1D Mepepaétcs 3HayeHve pH
TouYKa) 1cnornb3yemoro pacteopa
U.pHH
KOctuposka OBI1 no Ox1E 2 float32 Tonbko 3anuck.
O[HOWM TOYKe Ox1F Mepenaércs 3HayeHue
U.Rx1 NOAAHHOIO  HanpsiKeHus,
mB
lOctupoeka OBI1 no 0x20 2 float32 Tonbko 3anuchb.
OBYyM ToukaMm (nepBas 0x21 Mepenaétca 3HayeHne
TOuYKa) NMOAAHHOTO  HanpshXeHus,
U.RxL mMB
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OkoH4aHue Tabnuubl B.10

Komanpga Anpec KonuuectBo Tun MpumeyaHue
perucrpa perucTpos AaHHbIX
KOctuposka OBI1 0x22 2 float32 Tonbko 3anuchb.
no ABYM TOYKaMm 0x23 Mepenaétcs 3HaveHne MOAAHHOTO
(BTOpas Touka) HanpsbkeHus, MB
U.RxH
MpymeHuTb 0x24 1 int16 TonbKo 3anuce.
IOCTUPOBOYHbIE Mo paHHOW KOMaHAe npoucxoaut
Ko prLMNEHTBI 3an1Cb IOCTUPOBOYHLIX MapaMeTpoB
U.Apl B 3HEpProHe3aBUCUMYKD NaMATb.
CeTeBble U  KOH(PUrypauUMOHHbIE

napameTpbl HE 3MeHsITCA

B.3 KomaHgbl npoTtokona DCon

B.3.1 CuntbiBaHMe AaHHbIX

#AA[CHK](cr),
AA — apgpec mogyns, ot 00 go FF,
[CHK] — koHTpOnbHasa cymma,

Mocbinka:
roe

(cr) — cumBon nepesoaa ctpoku (0x0D).

OTBeT:
roe

>(maHHble)[CHK](cr),
(maHHbIE) — 3anucaHHble noapsa 6e3 npobenoB pesynbTaThl M3MEpPeHWUs B

necsatuyHoMm npeactasneHun: Rd.Rs, Rd.Tm.
OnuHa 3anucu 06 uamepeHun paBHa OEBATUM CMMBONaM. Ha mecTte HeOOCTOBEPHbIX AaHHbIX

nepegaércs 3HayeHune (-999.9999).
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Mpumep — > +100.2003+045.0000[CHK](cr).

Mpu cuHTakcmveckom owmnbke nnm owndKe B KOHTPOSIbHOM CYMME HET HMKAaKoro oTBeTa.
B.3.2 CunTtbiBaHMe MMeHU Nnpubopa

MNocbinka: $AAM[CHK](cr),

roe AA — apgpec moayns, ot 00 go FF,

[CHK] — KoHTponbHasi cymma

(cr) — cumBon nepesofa ctpoku (0x0D).

OTBeT: IAA(ums npubopa(8 cumeonos))[CHK](cr).

Mpumep — |AAMB110-pH[CHK](cr).

Mpwu cuHTakcnyeckon owmnbke unm owmbke B KOHTPOSBHOWM CYMME: HVMKaKoro oTeeTa.
B.3.3 CuuTbiBaHMe Bepcun nporpamMmmbl npuéopa

Mocbinka: $AAF[CHK](cr),

roe AA — agpec mogyns, ot 00 go FF,

[CHK] — KoHTponbHasi cymma,

(cr) — cumBon nepesoaa cTpoku (0x0D).

OTBeT: |AA(Bepcusa(5 cumonos))[CHK](cr).

Mpumep — 'AAVX.YY[CHK](cr)

[Mpun cuHTakcu4eckom owwnbke nnu owmbke B KOHTPOSbHOW CYyMME HEeT HUKaKoro oTeeTa.
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MpunoxeHune I'. MeToanka HOCTUPOBKHU

Mpnbop npeaycmaTpusaeT ABa BMAa IOCTUPOBKM:

—  toctupoBka OBI1 no ogHon unmn AByM To4Kam;

—  IOCTUpOBKa Nnokasatensi pH no ogHoOM nnu ABYM TOYKaM;

BHUMAHMUE! HekoppekTHasi toctupoBka OBIT MOXeT npuBECTU K YBENUYEHHOW MOrPELUHOCTH
n3mMepeHus nokasatens pH.

lOctupoBka OBI1 BbLINOMHAETCS TOMbKO MPW W3rOTOBMEHMM Mpubopa, a Takke B Chyyasx
oTpuLaTenbHbIX pesynbTaToB NOBEpKU Npubopa (nokasatens pH). B ocTanbHbIX Cryvasx BbINOMHSATbL
TaKylo I0OCTUPOBKY He pekoMeHAyeTcs.

.1 NMNocnepoBaTenbHOCTbL OCTUPOBKU PH

1.1 Bkntountb npubop B cocTaBe C MPUMEHSIiEMbIMW 3NeKTpoJamMn K npeobpasoBaTenem
NHTepderncos (CM. pucyHok I.1) n 3anyctutb Ha KomnbloTepe nporpammy «KoHdpmurypatop M110».
BbInonHuTh ycTaHoBKY CBA3M € npubopom. Mposectu nporpes npubopa He MeHee 5 MUHYT.
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HOCTMpY Ml MNpeoBpazosarens

b KomnbioTe:
3nexTpoaHan cHCTEMA npuSop e .
AN Y
COM-nopt
Bf+— > B x2 USB-nopr)
| lam.an
ACI-M (AC4)
220024V [
TemnepartypHein AaT4uk Cems 2208, 50 My
22000V p——
1 DAT-1
¥b DAT-2
3 = DAT-3
ME110-224 pH

PucyHok I'.1- Cxema nopgknioueHusi npubopa Ans npoBeAeHUsi HCTUPOBKU

.1.2 MNpwn oTCYTCTBMM NOAKITIOYEHHOro AaTymKka TeMnepaTypbl HE06X0ANMO:

—  yCTaHOBUTb 3Ha4yeHne «PyyHas» Ana napameTpa «Tun TepMOKOMMNEHcaLumn»,

—  YCTaHOBWTb 3HayeHuWe, COOTBETCTByKOLLee Temnepatype npumeHsiemoro 6ydepHoro
pacTBopa Ans napameTpa «TemnepaTtypa pexuma py4Hor TepmMokomneHcaumm, Co».

Mpn HanMuum NOAKMIYEHHOro AaTynka TemnepaTtypbl TpebyeTca npaBunbHO BbIGpaTh TMN 3TOrO
Aatunka (Pt100 nnun Pt1000) npu nomoLum napameTpa «Tun TeMmnepaTypHOro gatyvka.

[.1.3 B rmaBHOM OKHe Mporpammsbl Bbiopatb MeH0 Pexxumbl nporpammebi | KOctupoBka. Beectn
koA pocTyna 394 n HaxaTb KHOMKY «MpoAomKUTb».
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1.4 YbeauTbCA B MPaBUIIbHOCTM YCTAHOBMIEHHbIX NapameTpoB («Tun TemnepaTypHOro
natunka», «KoopauHata E, nsonoteHumnansHon toukn, mB» n «KoopamHaTa pH, n3onoTteHumansHowm
Toukm, pH»). Ecnn napameTpbl He BEPHbI, TO YCTAHOBUTb KOPPEKTHbIE 3HAYEHUS AaHHbIX NapaMeTpos.

.1.5 Beibpatb T1N tocTnpoBkn «KOcTupoBka pH». BeibpaTe Tpebyemoe 4ncno Touek HCTUPOBKM
N HaXxaTb KHOMKY «MpoAoOImKNTL.

[.1.6 NomecTuTb anekTpodHylo cuctemy B OydepHbin pacTBop. BBecTu m3BecTHoe 3HayeHue
nokasatenss pH pgaHHoro OydepHoro pactBopa B sideliky «BBeguTte 3HaveHne pH GydepHoro
pactsopa».

[oxgaTbCA yCTOMYMBBIX MOKa3aHuM B norne «Tekywee 3HadyeHve pH» (nMokasaHnus gaHHOro
napameTpa B TedeHue 15 ¢ namensiotcsa He 6onee 0.02 pH).

Haxatb kHoMKy «MpoaomkuTb».

[.1.7 Mpwu ocTnpoBke pH No AByM Toukam, NOBTOpuUTb N. [.1.6, NOMECTMB 3NEKTPOAHYI0 CUCTEMY
BO BTOpoOW BydepHbIi pacTBop, MpeABapuUTernbHO NPOMBbIB 3NEKTPOAbI B AUCTUINIVPOBAaHHOW BOAE.

I".1.8 Mpw ycneLHon I0CTUPOBKe HaxaTb KHOMKY «CoXpaHnTb» ANS 3anvcy AaHHbIX B Npnbop.

.2 NocnepoBaTtenbHOCTL ocTUpPOBKK OBI

[.2.1 Bkniountb npubop B COCTaBe C MNPUMEHsieMbIMU 3reKTpodaMu u npeobpasoBaTenem
MHTepdecoB (cM. pucyHok .1, TemnepaTypHbI AaTunk He TpebyeTcs) U 3anycTUTb Ha KOMMNbloTeEpe
nporpammy «KoHduryparop M110». BeinonHutb yctaHoBKy cBsisau ¢ npubopom. Mposectu nporpes
npubopa He MeHee 5 MUHYT.

[".2.2 B rmaBHOM OkHe nporpaMmbl BeibpaTb MeHio Pexumbl nporpammel | KOctupoBka. Beectn
koA poctyna 394 n HaxaTb KHOMNKY «MpoaomKUTb».

[.2.3 YbeaunTbCA B MNpPaBUIIbHOCTM YCTAHOBIIEHHbIX NapameTpoB («Tun TemnepaTypHOro
Aatyuka», «KoopauHata E, nsonoteHumansHon Touku, MB» n «KoopamHata pH, nsonoteHumansHon
TOYKM, pH»). Ecnu napameTpbl HE BEpHbI, TO YCTAHOBUTb KOPPEKTHbIE 3HAYEHUS AaHHbIX NapaMeTpoB.
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[.2.4 Bbibpate Tun toctupoBkn «kOctupoBka OBIl». BbibpaTe Tpebyemoe uucno Toyek
IOCTMPOBKM U HaxaTb KHOMKY «[MpoAomKUTb».

[.2.5 NomecTuTb anekTpodHylo cuctemy B OydepHbin pacTBop. BBecTu m3BecTHoe 3HayeHue
nokasaTtens OBI1 gaHHoro 6ycdepHoro pacteopa B siueliky «BBegute 3HauveHue OBI1 6ydepHoro
pacTBopa».

HoxgaTbCs yCTOMYMBBIX NOKa3aHui B none «Tekyuee 3HadeHne OBI1, mB» (nokasaHusa gaHHoro
napametpa B TedeHune 15 ¢ nameHsoTcsa He 6onee 2 mMB).

Haxatb kHonKy «MpoaomkuTb».

[.2.6 MNpwn toctnpoBke OBI1 no aBym Todkam, MoBTOpuTb M.[.2.5, MOMECTMB 3NEKTPOOHYIO
crcCTeMy BO BTOPOI BydepHbI pacTBop.

[".2.7 MNpwn ycneLwHoN IOCTUPOBKE HaxaTb KHOMKY «CoXpaHUTb» Arsi 3anuMcy AaHHbIX B NpuGop.

MpumeyaHune — gonyckaeTcs BbinonHeHne toctuposky OBl nocnegoBaTenbHO NofaBasi Ha BXOA4
npubopa nocTosiHHoe HanpsikeHne MuHyc 1000 + 1 mB, a 3atem 1000 + 1 mB. [aHHble 3Ha4YeHus
HanpshkeHWn cregyeT ykasbiBaTb B napameTpe «Beegute 3HaveHne OBI1 6ydepHoro pactsopa.
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MpunoxeHue 1. OTAeneHne KNeMMHOMN KONMOAKMU OT npubopa

PucyHok 1.1 — OTAeneHne KNeMMHOMW KONoAKK oT npubopa
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JIlnct peructpaumm nameHeHumn

Homepa nucTtoB (cTp.) Bcero fata

Ne
JINCTOB Moanucb
U3MEHEHNA | U3MeH. | 3aMeHeH. HOBbIX | aHHynup. (cTp.) BHeCeHus A
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