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HacTosilee  pykoBOACTBO MO 3KChyaTauuu  NpegHasHayeHo AN O3HaKOMMEeHWs
obcnyxumBarolero nepcoHana ¢ YCTPOWMCTBOM, MPUHLMMOM [EWCTBUS, KOHCTpyKuuein, paboToi u
TexHu4ecknum obcnyxunsaHnem moayns Beoga aHanorosoro OBEH MB110-224.pH (B ganbHenwem no
TEKCTY MMEHyeMoro npuéop).

PykoBoacTBO Mo aKkcnnyaTtauuu  pacrnpocTpaHsieTcsi Ha  npubop,  BbIMYLIEHHbIA MO
TY Y 26.5-35348663-019:2012.

[a6GapuTHble YepTexu kopnyca npudopa npueeaeHsl B MpunoxeHnn A.



TepMuHbI M a66peBUaTypbl

ALN — aHanoro-uudpoBoi npeobpasoBaTterb.

Umsa napameTpa — Habop CMMBOMOB, OAHO3HAYHO OMNpeaENnsIoLLMIA OCTYN K NapaMeTpy B npubope.

WHpekc napameTpa — YNCNOBOE 3Ha4YeHUe, oTnMyalLLee napaMmeTpbl OQHOTUMHbBIX 3NEMEHTOB C
O[IMHAKOBbLIMW UMEHAMW.

WM — n3onoteHumanbHas Toyka.

KoHdurypaumsa — coBoKynHOCTb 3Ha4EHUI NapaMeTpoB, onpegenstowmx paboTy npubopa.

KoHdourypaunoHHble napameTpbl — napameTpbl, onpeensiolme KoHdurypaumo npubopa.
3apatoTcsa B nporpamme-KoHgurypaTope.

Mactep cetn — npubop (nnm 1K), nHuLMmMpyowmini obmeH AaHHbiMK B ceTu RS-485 mexay
oTnpasuTeENeM U nonyvaTenemM gaHHbIX.

OBI — okncnUTENBbHO-BOCCTAaHOBUTENBHbLIN NOTEHUMan (pegokc-noteHuman, ORP).

OnepaTuMBHbIe NapamMeTpbl — JaHHbIE, KOTOpble NpuMbop nepegaeT no cetn RS-485.

MK — nepcoHanbHbI KOMMbIOTEP.

CeTeBble NapaMeTpbl — CryebHble NapameTpebl, onpeaensioLime paboty npubopa B ceTn RS-485.

CWUT — cpeactea M3MepuTENbHON TEXHUKN.

TC — TepmonpeobpazoBaTtenib CONPOTUBIEHUS.

®dopmMaT AaHHbIX — TUM 3HA4YeHU NapameTpoB (Hanpumep, uenoe YACno, YUCNo C nnaBatoLLen
TOYKOMW).

dopmart 3anucy ymcna «0x00» o3HavaeT, YTO YMCHO yKa3aHo B LUeCcTHafuaTepuyHoM copmarte
cuvcnenusi. Hanpumep, 3anncb «0x1F» o3HavaeT, Y4TO HanucaHo LuecTHaguaTepuyHoe uucno 1F,
3KBMBANeHTHoe AecATUYHOMY yuncny 31.

ORP — Oxidation reduction potential, cm. OBI1.

pH — napameTp akTMBHOCTU MOHOB BogopoAa (BOAOPOAHLIN MoKa3aTenb).

Eh — napameTp oKMCnMTENbHO-BOCCTAHOBUTENBHOMO NOTEHUMana.

T— TemnepaTypa KOHTPONMPYEMOW (KUOKOW) CpeAbl.
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1 Ha3sHaveHue npubopa

I'Ipv|60p npegHasHayeH Ans:
n3MepeHust 3HaveHuss pH KoHTpornupyemow cpefpl (nokasaTtens akTMBHOCTU WOHOB
Bogopoza),

— b0 3HaYeHNs OKUCIUTENBHO-BOCCTaHOBUTENbHOro noteHumana (Eh);

—  M3MepeHus TeMneparypbl KOHTPONUPYEMOW Cpeapb;

—  nepefauyv pe3ynbTaToB M3MepeHui B ceTb RS-485.

Mpnbop npumMeHsieTcs Ans paboTbl B COCTaBe U3MEPUTENbHBLIX CUCTEM KOHTPONS U yrnpaBneHus

TEeXHOMOMMYECKNMM NpoLieccamu Ha NMPOMbILLMEHHbIX NPEANPUATUAX.



2 TexHU4YeCKMe xapaKTepMCTUKA U YCIIOBUS 3KCMJTyaTaumm

2.1 TexHMYEeCKMe XapaKTepucTUKu npuéopa

2.1.1 OcHOBHblE TEXHUYECKME XapaKTepuCTUKM npnbopa npveeaeHsbl B Tabnuuax 2.1 un 2.2.
Ta6nuua 2.1 — MeTponorvieckue xapakTepucTuku npubopa

Mpeaen
Aonyckaembix
U3mepsemas EpvHnubl MOvanasoH ue;ﬁ:“::r":b' 3Ha4YeHUn
BeNIMYnHa n3MepeHus n3MepeHumn a:‘ﬂ a OCHOBHOM
paspaa abconoTHOM
norpeLHocTn
Mokasartenb o1 0
AKTMBHOCTM MOHOB pH 0,01 + 0,02
no 14
Bogopoga (pH)
OkucnuTenbHo-
BOCCTaHOBUTENbHbIN MB OT MuHyc 1000 1,0 +2,0
no nntoc 1000
notexHuman (Eh)
Temnepatypa (T) oC oT MuHyc 10 01 +05
no nntoc 150




Ta6nuua 2.2 — XapakTepucTuku npubopa

HaumeHoBaHue

3HaveHune

HanpsikeHue nutaHuns npubopa

oT 90 oo 264 B nepemeHHOro Toka
(HOMUHanbHoe HanpsixkeHne 220 B)
yacrtoToun ot 47 go 63 'y,
unm
oT 20 go 60 B nocTogHHOro Toka
(HomMMHanNbHOEe HanpshkeHve 24 B)

MoTpebnsiemas mowHoCTh, BT, He Gonee

KonnyecTso usmeputenbHbIX KaHarnos:

— pH (wnn Eh) 1
-T 1
BxogHoe conpoTtusneHue Tpakta pH (Eh) B HopManbHbIx 1.410%
KnnumaTtuyeckmx ycnosusix, Om, He MeHee '

NeKTPUYECK: NPOTUBIEHNE N3MEPUTENBHOIO 3NEKT|
OnekTpuyeckoe conpo EeHne N3MepPUTENbLHOrO 3MeKTpoaa, o1 0 go 1000
MOm
OneKTpuyeckoe ConpoTUBIIEHVE BCNOMOraTernbHOro

ot 0 oo 20

anekTpoga (cpaBHeHust), kKOm
Mpenen gonyckaembix 3Ha4YEHUI AONONHUTENBHBLIX 0,5 npegena Jonyckaembix
NOrpeLLHOCTEN NPpY M3MEPEHUM BXOOHbIX NapameTpoB (pH, 3HA4YEeHUN OCHOBHOW abGCONOTHOM
Eh, T), BbI3BaHHbIX U3MEHEHNEM TeMMepaTypbl OKPYXatoLLero | NorpeLiHocTy COOTBETCTBYOLLNX

BO3Jyxa OT HopMarbHOW Ha kaxable 10°C nameHeHust
Temneparypebl, He bonee

napameTpos (cMm. Tabnuuy 2.1)




MpoaonxeHune Tabnuubl 2.2

HanmeHoBaHue 3HayeHue

Bpemsi 06HOBNEHUs AaHHbIX U3MEPEHUI, Cek, He Bonee 5

Pexumbl  TemnepaTypHOW KOMMEHcauuMu npu  U3MepeHuu aBTOMaTUYECKUN;

nokasatens pH pYyYHOM

Tvn nopkno4aeMoro TepMOMeTpa COMpPOTUMBMEHUS AN Pt100;

n3mepeHus Temnepatypsbl (T) KOHTPONUPyeEMO cpeabl Pt1000

Cxema nopaknoveHust OBYXNpPOBOAHaS;
TpéxnpoBoaHas

Tun nogknNK4eHns

Ha KneMMHbIe BUHTOBbIE KOHTaKTbI

Tun pasbEMOB 3NEKTPOAHON CUCTEMBI:
— M3MepUTENbHOro  anekTpoga (UNM  KOMOBWMHMPOBAHHOIO
anekTpoaa)

— BCnomMmoraTtesibHOro anekrpoga

pas3bém Tuna wrekep BNC
(vnu Bunka CP-50-741);

pa3bém Tuna Tvna Banan
(wTbIpb AnameTpom 4 Mm)

MakcumanbHas gnuHa kabens Ans 9NeKTpogAHOW CUCTEMbI

(pH, OBI1) n TepmomeTpa conpotmenenus (T), M, He Gonee 30
Bpewms yctaHoBneHusi paboyero pexuma (npeasaputenbHbIN 5
nporpes), MVH, He 6onee

MHTepderic ceasn ¢ Mactepom cetun RS-485
MakcumanbHoe konmyecTso Npubopos, 0AHOBPEMEHHO 31

noakno4Yaemblx kK cet RS-485, He bonee




OKoHYaHue Tabnuubl 2.2

HanmeHoBaHue 3HaveHune
MakcumanbHas ckopocTb obmeHa Mo mHTepdency RS-485, 115200
ouTt/cek
MakcumanbHass pnuHa kabens Tuna «BuTas napa» Ans 1200

nHTepdgerica RS-485, M, He bonee

MpoTokonbl  CBA3W,  ucnonb3yemble AN Nepeaayun
VMHopMauum

OBEH; ModBus-RTU;
ModBus-ASCIl; DCON

CrteneHb 3awmTbl Kopnyca:

— CO CTOpPOHbI NepeaHen naHenn 1P20

— CO CTOPOHbI KNEMMHOW KONOAKM IPOO

HanpspkeHne nsonaumm ranbBaHNYECKON pasBs3ku Npu

HOpMarbHbIX ycnosusix, KB, He meHee:

— Mexay Koprnycom npubopa u octanbHbIMU Lensimm 3,0

— MeXay Lenbio BXOAHOrO HanpshxeHus nutanus (Cetb 220B) 3,0
n nsmeputeneHbiMu uensmu (pH, Eh, T) uenamum

— MeXay Uenbio BXOAHOro HanpsbkeHnus nutaHus (Cetb 220B) 15
1 uenbto nHTepderica RS-485

— Mexay uenbto nHTepdernca RS-485 n nameputenbHbiMu 15

uenamu (pH, Eh, T)

["abGapuTHble pa3mepbl npubopa, MM

(63x115x74) +1

Macca npubopa, kr, He 6onee

0,25

CpeaHuii cpok cnyx6bl, net
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2.1.2 B pexume nsmepenus pH npubop obecneumaeT paboTy C aNeKTPOAHbIMK cUCTEMaMn C
HOPMWPOBaHHBLIMW 3HAYEHUSIMW KOOPAMHAT M30MnoTeHumansHow Toukun E, u pH, n 3aesucumocteio 30C
3NEKTPOOHON CUCTEMbI OT N3MepsieMoi Benn4yrHbl pH, onpegensiemMon ypaBHeEHNEM

E=E,+ Sy (pH — pHy), (2.2)
roe E— 3[C anekTpoaHon cucteMsl, MB;
Ey, pHy — kOOpAuHaTBI N30NOTEHLMANbHOM TOYKM 3NIEKTPOAHOM cucTeMbl, MB, pH;
PH — nokasaTtenb aKTMBHOCTM MOHOB Bogopoaa, pH;
St — KPYTU3HA XapakTepUCTUKN INEKTPogHON cuctemMsl, MB/pH.

3HauyeHue S; onpeaensaeTcs BbipaxeHnem
S;=-0.1984-(273.16 + t)Ks, (2.2)

roe t-— Temnepatypa aHanuaupyemown cpefpl, °C;
Ks — KO3hh1LMEHT, NO3BONSIOWMIA YYUTbIBATL OTKITOHEHWE KPYTU3HbI 3NIEKTPOAHON CUCTEMBI OT
TEOopeTUYECKOro 3HadeHus1, 4ns kotoporo K = 1.

10



2.2 YcnoBusa akcnnyaTtauuu

Mpnbop akcnnyaTupyeTcsa Npu CrieayloLwmx YCroBusXx:

—  3aKpbiTble B3pbiBOOE30NAaCHbIe NOMeLLeHns 6e3 arpeccmBHbIX NapoB U ra3os;

—  TemnepaTypa OKpyxaroLero Bosgyxa ot muHyc 20 go +55 °C;

—  BEpPXHWW npefen OTHOCUTENbHOW BriaxHocTn Bosgyxa 80 % npu +35 °C n 6onee HU3KUX

TemnepaTtypax 6e3 koHaeHcauum Bnarv;

—  atmocdepHoe agasnexuve ot 84 go 106,7 kla.

Mo yCcTOM4MBOCTM K KIMMaTUYECKUM BO3AEWCTBMSAM MPW 3KCMnyaTauuvm npubop COOTBETCTBYET
rpynne ucnonHexust B4 no FOCT 12997.

Mo ycToMumMBOCTM K BO3OENCTBUIO aTMOCHEPHOro AaBrneHust npubop oTHocuTcs Kk rpynne P1 no
FOCT 12997.

Mo ycTOM4YMBOCTU K MEXaHWYecKMM BO3AEVCTBMAM MpW 3KCnmyatauum npubop cooTBeTcTBYyeT
rpynne ncnonHenns N1 no FOCT 12997.

Mo aneKkTpoOMarHUTHOM COBMECTUMOCTM MNpubop OTHOCUTCSt K O0bopyaoBaHuMi knacca A no
OCTY IEC 61326-1.
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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 U3MEpUTENbHbIV
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, OCYLLECTBNAET LMdpoByo
dunbTpaunio u nepenaét ko MukpokoHTponnepy (MK). MK obpabaTtbiBaeT gaHHble MO 3agaHHOMY
anropuTtmy (cm. n. 2.1.2).

CuvrHan c gaTtumka Temnepartypbl (TEpMOMeTpa COMpOTUBIEHUs) Takke noctynaeT Ha AL u
NPUMEHSIETCS AN PeXMMa aBTOMaTUYECKON TEPMOKOMMNEHCaLIMN.

[lns NOBbILLEHNS NOMEXO0YCTOMYMBOCTY NMPUOOPa N YMEHbLUEHWUS BNUSIHWS BHELLHUX hakTopoB Ha
pe3ynbTaTthl u3mepeHun npubopa, AU ranbBaHMYeckn M30NMPOBaH OT APYrMX Y3MOB CXEMbl
npubopa.

12



PucyHok 3.1 — CTpykTypHas cxema npu6opa

PesynbTaThl M3mepeHus no 3anpocy nepepatotcs u3 MK mactepy cetn RS-485 ¢ nomoLbio
apamnsepa unHTepdenca RS-485 (BbixogHble knemMmbl A n B). MHTepdeinic RS-485 ranbBaHn4ecku
M30NMPOBaH OT Apyrux uenewn And ynyylweHWs MOMeXOyCTOMYMBOCTM. Twun npoTokona obmeHa
onpegenseTcs aBToMaTU4ecKu.

OcobeHHocTblo Npubopa sBMsSIeTCS HanuyMe B HEM YHMBEPCArbHOrO MMMYNbCHOMO WCTOYHUKA
nutanuna (UM) c ranbBaHW4ecKoW pasBA3KOW, KOTOPbIA MO3BONSEeT npubopy pabotaTb kak OT ceTu
nepemMeHHOro Toka ¢ HanpsxeHvem 220 B yactoton ot 47 oo 63 'y, Tak U OT UICTOYHUKA NOCTOAHHOIO
TOKa C HanpsixeHnem 24 B.
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3.2 YnpaBneHue npuéopom

YnpasneHue pexuMamu paboTbl npubopa 1 cuuTbiBaHUE M3 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 W3MEpPeHUs, WMeHun npubopa u Bepcum

nporpaMmmei.

[MonHoe onucaHve koMaH4 BCEX WCMOMb3yeMblX ANS ynpaBneHus npvbopom MpOTOKONoB
npuseneHo B MNpunoxexHun B.

KomaHgbl Bcex NpOTOKOMOB MOXHO pPa3fenuTb Ha crieaytoLime rpynnbi:

—  KOMaHAbl ynpaBsrneHus koHdurypaumen npubopa;

—  KOMaHAbl YTEHWS pe3ynbTaToB U3MEPEHNS;

—  TexHomnornyeckne KomaHgbl.

KomaHabl  ynpaBneHusi KoHdwurypauuen npubopa obecneumBaloT 3anucb W YTeHWe
KOHMUIypaLMOHHBLIX NapaMeTpoB, ONpeaensoWwmnx pexumsl pabotel npubopa.

KoHdurypaumnoHHble napameTpbl XpaHATCS B 3HEProHe3aBncuMon namatn npubopa. Mx sanuce
BbINOMNHSAETCA B ABa aTana. Ha nepeom 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 nocnegHen KOMaHabl U3MEHeHUsi
KOHMrypaLMOHHOrO  MapameTpa He  BbIMOMHEHa  KOMaHda  Nepenncu  U3MeHeHud B
3HEProHe3aBUCKMMYI0O MNaMSATb, TO BCE W3MEHEHWS aHHYNVPYKTCH, W BbIMOMHEHWE KOMaHAbl
nepesanncn N3MeHeHW B 3HeProHe3aBUCMMYIO NaMSATb BbI3OBET OLUMOKY.
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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 OCTATCS NPEXHUMM.

KomaHabl 4TeHus pe3ynbTaToB M3MEpPeHWs MO3BOMSAT CYMTbIBATb pesynbTaTbl U3MEPEHWUn B
pasnuyHbIX hopmaTtax.

TexHonormyeckme KomaHabl obecnevnBaloT ICTUPOBKY Npubopa. MeToavmka CTMpPOBKU Npubopa
onncaHa B NpunoxeHum I.

Ynpasnenune npubopom no npotokony  OBEH peanu3oBaHo B nporpamme
«KoHdpurypatop M110», nocrtaensiemoi ¢ npuGopoMm.

Mpubop He sBnsetca 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 MWCMOMb3oBaTb MNpu
nogkmoyeHnn npubopa k SCADA-cuctemaM W KOHTpomnnepam Apyrux NpOu3BOAUTENEN, CM.
http:/Amww.owen.ru, pasgen Mpoaykuums | MporpammHoe o6ecneyeHue.

KoHdpurypuposaHve npubopa ocyliectensietcst Ha K yepes agantep uHtepdeiica RS-485/RS-232
wnn  RS-485/USB  (Hanpumep, OBEH AC3-M wunu OBEH AC4) c nomouwbio nporpammbl
«KoHdurypaTop M110». KoHcurypupoBaHne npubopa nogaepxusaeTcs no npotokonam ModBus
(RTU n ASCIl) n OBEH.
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3.3 KoHcTpyKuuMa 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
NoaKMoYeHns MpoBOAOB NuTaHus, WHTepdperica RS-485, patumka TemnepaTtypbl.  Cxembl
NOAKIIOYEHMS K Knemmam npubopa npuseeHsl B . 6.1.

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

O6Lwmn Bna Nnpnbopa ¢ ykasaHUsIM1 HOMEPOB KIIeMM, PacnoroXeHeM NpoBOSIOYHOV NepeMblYKn
JP1 n cBETOAMOAOB NPEeACTaBrieH Ha pUCyHke 3.2, HasHauyeHue knemm npueegeHo B Tabnuue 3.1.

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

3.3.1 Uupukauma

CBeToanoaHbIe MHAMKATOPbI PacnosioKeHbl Ha NMUEBON naHeny npnbopa (CM. pucyHok 3.2).

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

Mugukatop «RS-485» curHanuaupyet MuraHmeMm npu nepegade npubopom AaHHbIX B ceTb RS-485.

WuankaTtop «AATYUK» BkmtovaeTcs npy o6pbiBE NUHUM MOAKIOYEHUS AaTynka TemnepaTypbl
(HenpepbiBHOE CBEYEHME) UMK Meperpyske U3MepuTenibHOrO KaHana BXOAHbIM CUFHarnoMm CUCTEMbI
AnekTpoaoB (MuUraHve nHamkaTopa).
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PucyHok 3.2 — O6wmin Bup npubopa
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Tabnuua 3.1 — HasHayeHMe KOHTaKTOB KNEMMHOM KONoAkKu 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 NapamMeTpoB MO YMOMYaHWo (3aMblkaHneM
¢ knemmount GND)
9 DAT-3 Bxoa 3 ans gatyuka Temnepartypbl
10 GND_RS O6wwit npoBog nHTepderica RS-485
11 A MHTepderic RS-485 (A)
12 B WHTepderic 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 KOHGUrypaumm npubopa HEOO6X0AMMO YCTaHOBUTL TpebyeMble ANns AanbHenLwen
paboTbl CeTeBble napameTpbl Npubopa (CkopocTb o6mMeHa AaHHbIMU, Ba3oBbI agpec npuGopa

nT. 4.

MapameTpbl M3MeHsATCA NyTeM ABOVHOTO KIMKa NEBOW KHOMKOW MaHWMynsaTopa «Mbllib» K
nocnepaytoLlero BBoga 3HaveHns TpebyeMoro napameTpa B KONOHKe «3HayeHue».

[ns 3anucu napameTpoB B Npnbop cnegyeT BbIMONHWUTL Cneaylolime AeNCTBuS.

[na namepenns nokasarens pH:

yCTaHoBUTb «/3mepsieMbli napameTp» - pH;

YCTaHOBUTb «TUN TeMnepaTypHOro AaTyvka»;

«Tun TepMOKOMMNEeHcauum»: «aBTo» Ans AatymkoB Pt100/1000 wunu  «pyyHas» npu
OTCYTCTBUM TeMnepaTypHOro AaTyuka;

npu py4yHON TEPMOKOMMEHCaLnn — YCTaHOBUTbL napameTp «TemnepaTtypa pexuma py4qHoWn
TepmokomneHcauun, °C» B 3HayeHue, COOTBETCTBYIOLLEE TemnepaType u3mepsemon
cpenel;

yCTaHOBUTb MapamMmeTpbl 3neKkTpoaHon cuctembl: «KoopguHata Eu usonoTeHumanbHom
ToYkM, MB» n «KoopanHaTta pHu nsonoTteHumanbHom Touku, pH».
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[nsa namvepennsa OBIT:

—  ycTaHoBuTb «M3MepsieMblt napameTp» — OBIT;

—  YCTaHOBWTb MNapameTpbl 3MneKTpogHon cucTtembl: «KoopavHata Eu mnsonoTeHuuanbHon

TOYkM, MB» n «KoopavHaTta pHu n3onoTteHumanbHom Touku, pH».

Mpwn nameperun OBl BO3MOXHO M3MepeHMe TeMnepaTypbl KOHTPONVPYEMOW cpeabl, NOAKMOYNB
TemnepaTypHbI AaTymk (CM. uamepeHue nokasarens pH).

[na s3anucy ogHOro napameTpa — HaXaTUeM MpaBOM KHOMKU MaHUMynAaTopa «MbIlb» Ha
N3MeHeHHOM napameTpe (NoAcBeYeH 3efleHbIM LiBETOM), Bbi3BaTb MEHIO U BbIOpaTh NEBOW KHOMKOM
NYHKT «3anucatb napameTp».

Mpn M3MEeHeHUN HECKONMbKNX NapamMeTpoB — HaXaTUeM MPaBoW KHOMKU MaHWUMNynaTopa «Mblllb»»

Ha HasBaHMM BeTBU C USMEHEHHbIMW NapamMeTpaMu Bbl3BaTb MEHIO U BbI6paTb NeBOW KHOMKOM NYHKT
«3anuncatb TOMbKO N3MEHEHHbIE.

Bonee I'IO,quGHO CM. PyKOBO,ﬂCTBO nonb3oBaTtend Ha AUCKe U3 KOMMI1eKTa NnocTtaBKu npm60pa.
4.3 BoccTaHOBreHMe 3aBOACKUX CeTeBbIX HacTpoek npuéopa

BoccraHoBneHne 3aBOACKUX CeTEBbIX HAacTpoek npubopa Mcnonb3yeTcs Npyu BOCCTAHOBMEHWM
CBSA3N Mexay KOMMbIOTEPOM U NpUBOpPOM Mpu yTepe MHMOPMaLMK O 3aAaHHbIX 3HAYEHUAX CeTeBbIX
napameTpoB npubopa.

[inA BOCCTAHOBNEHUS 3aBOACKMX CeTeBbIX HacTpoek npubopa Heob6XOAMMO BbIMOMHUTL
cneayoLime AeicTeus:

—  OTKNYMTb NUTaHue npubopa;

—  YCTaHOBUTb MPOBOMOYHYIO MepemMblyky JP1 Ha BepxHei KNeMMHON KOMoake mexay

knemmamu DEF n GND (cm. pucyHkm 6.1, 6.2);
—  BKIIOYMTb MWUTaHuWe, Npu 3TOM Npubop MepecTpouTCst Ha 3aBOACKME 3HAYEHUs CeTeBbIX

napameTpoB, HO B €ro NamsTU COXPAHSAITCA paHee YCTaHOBMEHHble 3HAYEHWUs CeTeBbIX
napameTpos;
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BHUMAHUE! HanpsikeHne Ha coceAHUX Kremmax npubopa omnacHoO pAnsi XusHu!
MNpuKkocHOBEHME K HUM NPU HEOTKIIOYEHHOM HanpsikeHUn NUTaHus Npudopa HeAONYCTUMO.

3anycTuTb nporpammy «KoHdurypatop M110»;

B OKHEe YCTAHOBKM CBA3WM 3afjaTb 3HAYeHWs 3aBOACKMX CeTeBbIX MapamMeTpoB (B
COOTBETCTBMM C AaHHbIMM Tabmuubl 4.1) unum HaxaTb KHOMKYy «3aBOACKWE ceTeBble
HacTpoukn». CBSi3b C NPMOOPOM YCTaHOBUTCSH C 3aBOACKMMW 3HAYEHUSMU CETEeBbIX
napameTpoB;

cyMTaTh 3Ha4yeHWs ceTeBblX napameTpoB npubopa, Beibpas komaHay Mpubop | CuuTtath
BCe napamMeTpbl 1N OTKPbIB Nanky «CeTeBble NnapameTpbI»;

3admkcnpoBaTbh Ha Oymare 3HauyeHVs ceTeBblX MapameTpoB npubopa, KoTopble Obinun
cunTaHbl (Mny NnepecTponTb Npubop Ha Tpebyembie ceTeBble NapamMeTpsbl);

3aKkpblTb Nporpammy «KoHdpurypatop M110x»;

OTKMIOYNTb NUTaHWe npubopa;

CHATb paHee YCTaHOBIIEHHYIO MPOBOJIOYHYIO MepemMbluky JP1 Ha BepxHem KriemMMmHOMn
Konopake mexay knemmamu DEF n GND;

BKMIOYUTb NUTaHWe npubopa u 3anyctutb nporpammy «KoHdurypatop M110»;

yCTaHOBUTL 3aPUKCHPOBaHHbIE paHee 3HaveHuss napameTpos B OKHe yCTaHOBKM CBSA3M €
npuéopowm;

HaxaTb KHOMKY «YCTaHOBUTb CBS3b» W MPOBEPWUTHL Hanuune cBA3N ¢ Npubopom, BeiGpas
komaHgy Mpubop | MpoBepuUThL CBA3L € NPUBOPOM.
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Ta6nuua 4.1 — 3aBoackue 3HaYeHUs ceTeBbIX NapaMeTpoB npu6opa

MapameTp OnucaHue 3aBoackasi ycTaHOBKa
bPS CkopocTb 06MeHa aaHHbIMU, BUT/cek 9600
Prty Twn KOHTPONS YETHOCTYM CINOBa AaHHbIX oTcyTCTBYET
Shit KonnuectBo cTton-6uToB B NOChInke 1
A.Len InuHa ceteBoro agpeca, out 8
Addr BasoBhbIi agpec npnbopa 16
Rs.dl 3apepxka oTBeTa no cetn RS-485, mc 2
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5 Mepbl 6e3onacHocTn

Mo cnocoby 3almnTbl OT NOpPaXeHUs 3MEeKTPUYECKUM TOKOM npubop cooTBeTcTBYeT knaccy Il no
FOCT 12.2.007.0.

Mpu akcnnyataumm M TexHUYeckoMm obcnyxvMBaHuM HeobxoaMmo cobniogatb TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTtaumm 3neKTpOyCTaHOBOK notpebutenen» u «lpaBun oxpaHbl
TPyAa Npv SKCnnyaTaLumn anekTpoycTaHOBOK NoTpebuTenen».

Mpun akcnnyatauum npubopa OTKPbITble KOHTaKTbl KMEMMHMKA HaxXOAATCS MOA HamnpspKeHueMm,
onacHbIM AN XU3HW YenoBeka. YCTaHOBKy npubopa crnefyeT NPOM3BOAUTL B CMELManu3npoBaHHbIX
wkadax, 4OCTYN BHYTPb KOTOPbIX paspeLleH TONbKO KBanMduumMpoBaHHbIM cneumanuctam.

JTiobble nogknoyeHust K Npnbopy 1 paboTbl NO €ro TEXHUYECKOMY OOCMY>XUBaHMIO NPON3BOAUTL
TOJIbKO NPW OTKITIOYEHHOM MUTaHUM Npmbopa 1 NOAKIMIYEHHBIX K HEMY YCTPONCTB.

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

BHUMAHMUE! 3anpelwaetca wvcnosnb3oBaHue npubopa MNpu HanmMumMm B aTmocdepe KUCroT,
Lenoyen, Macen 1 UHbIX arpeccUBHbLIX BELLECTB.
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6 MoHTax n nogknovyeHne npubopa

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

Mpnbop ykpennsetcs Ha DIN-peiike unun Ha BHYTPEHHEN CTEHKe LmMTa.

Mpn pasmelieHun npubopa crnegyeT NOMHUTb, YTO MPU SKCMNyaTaLWn OTKPbITble KOHTaKTbl
KNEeMM HaxoaaTCs Mo HanpsiKeHWeM, onacHbIM AJst YHENOBEYECKOW XKU3HW.

[ocTyn BHYTpb Takmx WKadoB paspeLleH TOMbKO KBanuuumMpoBaHHbLIM cneuyanvicTam.

6.1 MoHTaX BHeLHNX cBsi3en

6.1.1 O6wue TpeboBaHUA

MutaHne npubopa OT ceTn NepeMeHHOro Toka criegyeT OCyLeCcTBMATbL OT ceTeBoro duaepa, He
CBS3aHHOIO HEMOCPeACTBEHHO C MUTaHWEM MOLLHOTO CUIoBOro obopyaoBaHus. Bo BHelwHen uenu
peKkoMeHAyeTCs yCTaHOBUTb BbIkMoYaTenb, obecneunBalolMii  OTKMoYeHne npubopa oOT ceTw.
MutaHue kaknx-nNMbo yCTPOWCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLlaeTcs.

MutaHne npnbopa OT MCTOYHMKA MNOCTOSIHHOrO Toka 24 B crnielyeT ocyLLecTBsTh OT FI0KanbHOro
WUCTOMHMKA  NWUTaHUS  MNOAXOAsLWEA  MOLHOCTW,  YCTAHOBIIEHHOTO B  TOM  Xe  wkady
3nekTpoobopyaoBaHus, B KOTOPOM yCTaHaBnmBaeTcs npubop.

CBsa3b npubopa no uHTepdency RS-485 BbINONHATL NO ABYXNPOBOAHON cxeme. [AnvHa nuHum
CBS3U [OJMKHa ObITh He 6onee 1200 meTpoB. MNoaknoyeHve cnedyeT OCyLEeCTBNATh 3KpaHMPOBaHHOM
BWTON MapoW npoBodoB, cobniopas nonsipHocTb. [poBoa A nopkniovaeTcst K BoiBogy A npubopa,
aHanormyHo coeamHsTCA Mexay cobon BbiBoAabl B. QkpaH kabens pekomeHayeTcs noaknioyaTtb K
knemme GND_RS npubopa (cm. pucyHok 6.2). [loaknioyeHne HeobxoAMMO NPOU3BOAUTL MpU
OTKIOYEHHOM NUTaHUK obonx ycTponcTs. PekomeHayembii Tun kabens — KUM3B 1x2x0,6.
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[na obecneyeHns HaOEXHOCTU JNEKTPUYECKNX COEAUHEHUA PEeKOMEeHAyeTCs WCnonb3oBaTb
KaBenu ¢ MefHLIMM XUNamu, ceveHnem He Goree 0,75 MM, KOHLbI KOTOPbIX Nepes NOAKMIoYeHUeM
crnegyeT 3a4UCTUTb M 3anyauTb. 3a4NCTKY Xun kabene HeobXxoaAMMO BbINOMHATbL C TakuM pacyeTomMm,
yTObObl Cpe3 M3onAuuM NMAOTHO Mpwureran K KMNeMMHOW KONoAKe, T.e. 4TOObl OrorieHHble y4acTKu
npoBoAa He BbICTYyNnanu 3a ee npegernsbl.

6.1.2 NoaknoyeHne npubopa

MopknioyeHne npubopa NponssoanTCH criedyoLwmm 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, ¢
cobntogeHrem crnepyoLen nocnefoBaTenbHOCTU onepauun:

—  npubop noakn4aeTcs K UCTOYHKKY NUTaHus (knemmbl 220V/24V, 220V/0V);

—  nopknoyatoTcs kabenu anekTpogHoun cuctemsl (M3m. anektpoa, Ben. anektpog);

- TEpPMOMETP CONPOTUBIEHMS NoAknovaeTcs K knemmam DAT-1, DAT-2, DAT-3);

—  nopkntoyatTcs NMHUM nHtepdgerica RS-485 (knemmbl A n B, GND_RS);

—  nopaetcs nuTaHue Ha npubop.

MpumeyaHue — MeTtannuuyeckuii kopnyc pasbéma «M3m. anektpoa» U pa3béM «Bcn. anekTpon
(cpaBHeHus)» BHYTPW Npubopa coeguHeHbl NepeMbIYKON U SBASIOTCSA OOHOW 3NEKTPUYECKOW Lienbto.
KoMBWHMpOBaHHBI 3neKTpoa NOAKMYaeTcs K pasbeémy «/3m. anekTpoa».
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PucyHok 6.1 — lMoaknioyeHne K Npubopy BHELWHUX YCTPOMCTB C NPUMEHEeHNEeM TPEXNPOBOAHONM
cxeMbl NOAKIMIOYEHUS K AaTYMKY TemnepaTypbl U UICNONb30OBaHMEM U3MEPUTENbHOIO 1
BCMOMOraTesibHOro 3f1eKTPoAoB
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PucyHok 6.2 — MogknioyeHne K Npu6opy BHELUHUX YCTPOWUCTE C NPMMEHEeHEeM ABYXNPOBOAHOMN
cxeMbl NOAKMIOYEHUS K AaTYMKY TemnepaTypbl U UCNONb30BaHMEM KOMGUHMPOBaHHOIO
anekTpoaa

6.2 OTcoeguHeHue Knemm npubopa

KoHCTpyKumMs knemm npubopa Mo3BONsAeT OCyLeCTBUTb OnepaTuBHbIA AeMOHTax npubopa 6es
OTCOEAVMHEHNS MOAKIMIOYEHHbBIX K HEMY BHELUHUX NWHWIA CBA3W B LENsX MPOBEAEHUS TEXHUYECKOro
obcnyxumBaHust unu nosepku. NocnegoBaTenbHOCTb AeMOHTaXa npubopa cneaytoLas:

—  obecToumBaloTCA BCE NMHWUM CBA3U, NOAXOASALLME K NMPpUBOpPY, B T.4. IMHUN NUTAHNS;

BbIBUHYMBAIOTCH KpenexHble BUHTbI MO KpasM o6enx KneMMmHbIX Kornodok npubopa (y
KaXXAoM KONOAKN Mo ABa BUHTA);
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CbeMHas 4acTb KaXdoW M3 Korodok oTaensieTcs oT npubopa BMecTe C MOAKIMIOYEHHbIMU
BHELUHUMW NWHWAMU  CBSI3W  NPU  MOMOLUM  OTBEPTKM WNWU  [PYroro NOAXOASLEro
VMHCTPYMeHTa (0TCOeAMHEHUE KNEMMHbBIX KONOAOK npeactaeneHo B Mpunoxexnuun O);
npubop cHnmaetcs ¢ DIN-pevikv (Mnn OTBUHYMBAETCS OT BHYTPEHHEW CTEHKM Wwkada).

6.3 NMomexun n metToabl X NoaaBNeHUsA
Ha pa60Ty an60pa MOTYT OKa3blBaTb BIIUAHNE BHELLHWE NOMEXWN:

Nnomexu, BO3HMKaKOLWME noa OeNcTBUEM SNIEeKTPOMAarHUTHbIX nonem (SﬂeKTpOMaFHVITHbIe
nomexm), HaBoAMMble Ha CaM I'Ipl/l60p 1 Ha NUHUKN CBA3N an60pa C AaT4yuKOM;
nomexu, BO3HUKaloLMe B NUTalOLLEN CETU.

ﬂﬂﬂ YMEHbLUEHNA BIIUAHUA INEKTPOMarHUTHbIX NoMeXx HEeobXoaUMO BbIMOSHATL npueefeHHble
HWXe pekoMmeHgaunn:

npv npoknagke AnNUHY Kkabens K aTuuky criefyeT Mo BO3MOXHOCTU yMeHbluaTb W
BbIOENATb €r0 B CAMOCTOATENbHYIO TPACCY, OTAENEHHYIO OT CUIIOBLIX kKabenei;

obecneunTb HaeXHOoe SKpaHMPOBAHWE CUrHamnbHbIX JIMHWUIA; B KayecTBe 3IKPaHOB MOTyT
ObITb MCMOMNb30BaHbl Kak creuuanbHble Kabenu ¢ aKpaHupylowWyMMKU onfeTkamu, Tak U
3a3eMrieHHble MeTannuyeckue TpyGbl MOAXOASALLEr0o AMaMeTpa; dKpaHWPYHoLLME OMmeTku
kabGene cnegyeT SneKTPUYECKM U30NMPOBaTb OT BHELUHEro 0GOpynoBaHWs Ha
NPOTSHKEHUM BCei Tpacchl U NMOACOEAUHATL K 3a3€MSIEHHOMY KOHTaKTy LUUTa ynpaeneHus
TOMbKO C OAHOrO KoHUa kabens;

NOLACOEAMHEHUE 3KpaHUpyloLlei onneTku kabens Kk 3a3eMneHHOMY KOHTaKTy Ha oGoux
KOHUax kabens He pekomMeHAyeTcs, T.K. NPU 3TOM PE3KO CHUXKAETCs MOMEeXOYCTOMYMBOCTb
npvbopa OT NOsIBEHUs BbIPaBHMBAKOLLMX TOKOB 13-3a Pa3HbIX NOTEHLMANOB 3a3eMIIsoLWMX
KOHTaKTOB;

npnbop pekoMeHAyeTCcs ycTaHaBnvBaTb B MeTannuyeckoM Lwkady, BHYTPU KOTOPOTO He
[OIMKHO BbITb HUKAKOro CUIOBOro 060pyAoBaHMs; KOPMyC LWKada AoSKeH BbiTb 3a3eMrieH.
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,D,ﬂﬂ YMEHbLLleHNA noMeX, BO3HUKarwLWux B nuTaroLlen ceTu, cnegyet BbINOJNHATL crieayowine
pekoMmeHgaunn:

noaknioyatb Npnbop K NMTaroLLen ceTv OTAENbHO OT CUMINIOBOro 060pyaoBaHus;

npu MOHTaXe CcucTemMbl, B KoTopon paboTaeT npubop, crnegyeT yuuTbiBaTb npasBuna
opraHv3aumm 3 deKTUBHOTO 3a3eMneHNs U NPOKNaaKy 3a3eMIEHHbIX 9KPaHOB;

BCE 3a3eMNsiolMe NMHUM W 3KpaHbl NpoKMagbiBaTb MO CXeme «3Be3da», Mpu 3TOM
HeobxoAanMo obecneyunTb XOPOLUMIA KOHTAKT C 3a3eMIISIEMbIM 3IEMEHTOM;

3a3eMnsaioLLMe Lienu BbINOMHATL MPOBOAAMU MaKCHMarbHO BO3MOXHOIO CeYeHUs:;
yCcTaHaBnueatb bunbTpbl ceTeBblx nomex (Hanpumep, OBEH BC®) B nuHusAX nutaHus
npubopa;

yCTaHaBnvBaTb Uckporacsiie unbTpbl B IMHAAX KOMMYTaLMKU CUOBOro 060pyA0BaHMS.
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7 TexHn4eckoe obcnyxmBaHue

7.1 TexHn4ecKkmn ocMoTp

O6cnyxuBaHve npubopa npu 3KCnyaTauMm COCTOMT U3 TeXHu4eckoro ocmotpa. [lpu
BbINONHEHNN paboT Mo TexHW4eckoMmy OGCMYyXMBaHMIO Nonb3oBaTenb AOMKeH cobniogate Mepsbl
6e3onacHocTu (Pasgen 5 «Mepbl 6e30nacHOCT).

TexHnyeckuin ocmoTp npubopa MpoBOAUTCS OBCMYXMBAOLIMM NEPCOHANOM HE pexe OOHOro
pa3a B 6 MecsiLieB 1 BKMIOYaET B cebs BbINOMHEHMe criedyoLyx onepawmii:

—  04MCTKY Kopnyca npubopa, a Takke ero KNeMMHbIX KONOAOK OT MbIfK, P3N U MOCTOPOHHMX

npeameTos;

—  NpoBepKy kayecTBa kpenneHnusi npubopa Ha DIN-pelike nnu Ha cTeHe;

—  NpOBepKy kayecTBa NOAKMIOYEHNS BHELLIHWX CBSI3eN.

OGHapyXeHHble Npu 0OCMOTPe HeoCTaTKu criedyeT HeMeASIEHHO YCTPaHUTb.

7.2 NoBepka

B 3aBrcumocTy OT npumeHeHus (cdepa unm He cdepa METPoONornyeckoro Hagsopa) npubopsl B
COOTBETCTBUM C 3aKOHOM YKpauHbl «O METPONorMn v MeTporiorMiyeckoin AesTenbHOCTU» noanexar
noBepke unu kannubposke.

MexnoBepouyHbIi HTepBan npubopos coctasnseT 1 roa. MNMosepka (kannbposBka) NPOBOANTCH B
cooTtBeTcTBUKN ¢ MeTogmkon nosepkn APAB.421459.001-2012 MI1.

7.2.1 MeToauka noBepKu
7.2.1.1 Tpwn npoBeaeHVM NOBEPKM OOIMKHbI NOAAEPKUBATLCS CreayoLmMe YCIOBUS:
—  Temnepatypa okpyxatollein cpeabl (20 £ 5) °C;
— OTHOCMTENbHAas BNaXHOCTb OKpyXKatoLlen cpeabl 4o 80 %;
—  atMocdepHoe aaenexune ot 84,0 no 106,7 kMa;
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—  HanpshkeHve NUTaHus NepeMeHHOro Toka ogHodasHoe (220,0 + 4,4) B;

—  vacToTa HanpsbkeHusi nutatowen cetu (50,0 = 0,5) My,

—  HanpsbkeHue NUTaHusi NoCTosiHHOro Toka (24,0 + 0,5) B;

—  OTCYTCTBME BHELLHWX MarHUTHbIX Nomnew (Kpome 3eMHOro), BMMSAOLMX Ha paboTy npubopos.

7.2.1.2 Tpwn

nposefjeHUn NOBEPKM OOJSIKHbl  MPUMEHATbLCA CAT un BcrnomoraTtenbHoe

obopygoBaHue, nepeyncneHHole B Tabnuue 7.1. [HdonyckaeTtca npumeHenve apyrux CUT unu

BCnomMoraTtesibHOro

OGOpy,D.OBaHI/Iﬂ, obecneyvmBaroLLmMX n3mepeHmne CcooTBeTCTBYHLNX NnapamMeTpoB C

Tpebyemoii TOYHOCTLHO.
Ta6nuua 7.1 — CUT 1 BcnomoraTtenbHoe o6opyaoBaHue Ans NOBEPKU

Homep nyHkra MI HaumeHoBaHue CUT
1. F'nrpomeTp ncuxpomeTpuyeckunii BUT-2: namepenve Temnepatypsbl oT 15 o
7211 40 °C, A = + 0,2 °C; namepenue Bnaxdoctn ot 20 go 93 %, A=+ 7 %;
o 2. bapomeTp-aHepong BAMM-1: namepenune gasnenunsa ot 80 go 106 kla,
A =+200TMa
1. YcTtaHoBka npoboinHas YIY-6: HanpsikeHue oT 0 go 6 kB, mowHocTs 650 BA
7.2.1.5.2, . .
79153 2. MeraommeTtp M4100/3: knacc 1,0; HOMMHanNbHOE BbIXOAHOE HanpsKeHne
R 500 B; gnanasoH namepenunii ot 0 MOm go 500 MOm
1. MNpnbop ans noBepkn BONbLTMETPOB, AnddepeHLmanbHbIn BonbTMeTp B1-12:
Krnacc TOYHOCTM B pexume kanubpaTopa Toka — 0,025;
7.2.1.5.4, 2. MarasuH conpoTtusneHun P4831: Bocnpon3BegeHne CONpoOTUBIIEHUS OT
7.2.155 HayanbHOro 3HayeHms 4o 111111,10 Om ctyneHsimm Yepes 0,01 Om, knacc

TouHocTn 0,02;
3. Pesuctopsl no6oro Tvna conpotusrnieHmem 1 FOm + 20 %, 20 kOm + 20 %
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7.2.1.3 Mpn npoBegeHWN NOBEPKM [OSKHbI OblTb BbINOMHEHbI Onepauuu, npuBeaeHHble

Tabnuue 7.2.
Ta6nuua 7.2 — NepeyeHb onepauuni NOBepKU

Homep MNMpoBeaeHne onepauuit npu
HaumeHoBaHue onepauum NyHKTa noBepke
METOAVKN | MepeuuHon | Mepuoguyeckom
1 BHewHwuin ocmoTp 72151 na na
2 lNpoBepka aneKTpU4ecKon NPoOYHOCTN N30NALMK 7.2.1.5.2 na HeT
3 [MpoBepka 3NeKTPUYECKOro ConpoTUBIIEHNS
posep P P 72153 na na

n3onsauum
4 Onpo6oBaHue 7.2.1.5.4 na na
5 OnpegeneHne 0CHOBHOW abCoMNTHOW MOTrPELLHOCTH
VN3MEPEHWS OKUCITUTENBHO-BOCCTaHOBUTENBHOIO
noteHumana (Eh)
OnpepeneHve 0OCHOBHOWM abCOMNOTHOM NOTPELLHOCTH

pen P 72155 na na
U3MepeHVsi TeMmnepaTtypbl
OnpeaeneHne 0CHOBHOWM abCOMKOTHOW MOrPELLHOCTU
U3MepeHns nokasaTens akTMBHOCTY MOHOB BoAOpoaa
(PH)
6 OdpopmneHune pesynbTaToB NOBEPKM 7.2.15.6 na na
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7.2.1.5 MpoBeneHne NoBepKn

7.2.1.5.1 BHewHul ocmomp

KomnnekTHOCTb noBepsiemoro npubopa [ofkHa COOTBETCTBOBATb  9KCMryaTalMOHHOW
[OKYMEHTaLMN Ha Hero.

Mpn npoBeaeHNN BHELLHEro 0CMOTPa AOMKHbI ObITh NPOBEPEHbI:

—  OTCYTCTBME BUAMMBIX MEXaHUYeCKUX MOBPEXAEHWI kopryca, NMULEBON MaHenu, opraHoB

ynpaBreHuns, BCe HAANNCK Ha NaHensxX AOMMKHbI ObITb YETKUMU U SICHBIMY;

—  Hanuyve 1 LenocTHOCTb MNoMb (ecnv oHW NpeayCMOTPEHbI);

—  Hanuyve 1 NPOYHOCTb KPEemnmeHWsi OpraHoB ynpaBrieHUst 1 KOMMYyTaLuu;

—  pa3béMbl, KNIEMMbI U U3MepUTENbHbIE NPOBOAA HE AOMKHbI MMETb MOBPEXAEHWNI N AOIKHbI

ObITb YUCTLIMK.

Pe3ynbTaTbl NPOBEPKM CYMTAIOT MOMNOXMTENbHBIMW, €CIN KOMMIIEKTHOCTb, MapKkupoBka npubopa
COOTBETCTBYET 3KCMyaTauMOHHON [AOKYMEHTauuuW, OTCYTCTBYOT MeXaHU4yeckne MoBpexXaeHns
Kopnyca, pa3béMOoB, KNeMMm 1 U3MepUTENbHbIX NPOBOAOB.

7.2.1.5.2 lpoeepka asekmpuyvyeckol NpoYHOCMuU u3onsyuu

[MpoBepKy aneKTpu4ecko NPOYHOCTN U3OMAUMKM MPOBOASAT MO METOAMKE, W3MOXEHHON B
FOCT 12997 npu nomowm npoboinHon yctaHoBku YIY-6. 3HayeHne u BuA wcCnblITaTeNbHOrO
HanpshkeHns BblbupatoTcs B cootBeTcTBUM ¢ TOCT 12997, TOUKM €ro npunoxeHusi BblbupatoT npu
aHanu3e cxembl MOAKMIOYEHNs npubopa K ceTn, HO B NOOOM Criyyae WcnblTaTenbHOE HanpskeHve
NpVKnagbIBaloT Mexay:

—  KOpMycOM M BCEMM Pa3obLUEHHBIMM Lensimu, KoTopble npeaBapuTenbHO O06beduHEeHbl B

rpynmnbl U B rpynnax 3akopoyeHbl Mexay CoboN: Leny NUTaHns, Leny BbIXOAHbIX YCTPOWCTB,
BXOAHblE Liemu 1 T.4.;

—  MonapHO Mexay BCeMu rpynnamm pa3obLUEHHbIX Lienen Bo BCeX BO3MOXHbIX KOMOMHaLMSAX.

PesynbTraTbl MpoBepku cunTaTb MOMOXMUTENbHBIMW, €CNM  He mnpou3owno npobos unu
NOBEPXHOCTHOTO NepeKpbITUA n3onaumn. NosiBreHne KOPOHHOTO paspsda He SBNAEeTCS NPU3HaKom
HeyOoBneTBOPUTENbHbIX UCTIbITAHWA.
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7.2.1.5.3 [Mposepka asekKmMpu4ecKo20o COnpomuesiIeHus1 usonsyuu

[MpoBepKy 3NEeKTPUYECKoro COMPOTUBIIEHUS M3OMALMM NPOBOASAT MO METOAUKE, U3MOXEHHOW B
[OCT 12997. lamepeHue conpoTUBAEHUS U30MsALMM NPOBOAAT NpU NomoLwm meraommeTtpa M4100/3
ucnbiTatTenbHbIM HanpsxeHnem 500 B.

TOYKM NPUNOXKEHUS NCMbITATENBHOrO HaNPsPKeHWs BbIOMPaloTcs B cooTBETCTBUM C N. 7.2.1.5.2.

PesynbTaTbl NpoBepkM cHMTaTh MNONOXUTENBHBLIMU, €CMN N3MEPEHHOE 3HAYEHNE INEKTPUHECKOrO
COMPOTUBNEHNS U30MNALMK cocTaBnsaeT He MeHee 20 MOwm.

7.2.1.5.4 Onpo6oeaHue

[HonyckaeTcs npoBoaMTb onpoboBaHue cpasy nocne BKYeHUsi NoBepsieMoro npubopa.

Mpn onpoboBaHNM BLINOMHSAIOT CneayoLwmne onepaummn B cootseTcTBun ¢ P Ha npubop:

—  noakmnoyaoT NpMbop K KOMMbIOTEPY, HAa KOTOPOM yCTaHoBMNeHa nporpamma «KoHdurypaTtop
M110»;

—  BKJIIOYaIOT NMPMOOP U BbIAEPXKMBAIOT €ro BO BKIIOYEHHOM COCTOSIHAM HE MeHee 5 MUH;

—  NpoBepstoT paboTy MHAMKATOPHBLIX YCTPOWCTB, HanuMune cBA3n npubopa C KOMMbIOTEPOM,
BO3MOXHOCTb M3MEHEeHWUs1 napameTpoB KoHdurypaumn npubopa (4ns MHOrokaHanbHbIX
npnbopoB onepawumio BeIMOSHAT AN KaXA0ro U3 KaHaros).

Pe3ynbTaTbl NpoBeEpPKN CYMTaTb MOMOXUTENbHBIMW, eCni Npubop CooTBETCTBYeT TpeboBaHMAM,

yKa3aHHbIM B P3.

7.2.1.5.5 OnpedeneHue OCHOEHOU MpueedeHHOU Mo2pPewHOCMuU U3MepeHUss 8X00HO020

napamMempa

[MpoBepky Aumana3oHa W3MEPEHWss U OCHOBHOW abCOMTHOM MOrpeLHocT npubopoB npwu

M3MEepeHUn MokasaTens akTMBHOCTM  Bogopoaa (pH),  oKMCRUTENbHO-BOCCTAaHOBUTENMBHOMO
notexumana (Eh) n TemnepaTtypbl KOHTPONMPYEMOIi Cpeabl NPOBOANTL CreayoLmnM 06pa3om:

MogrotoBuTb Npubop k paboTe ¢ 0OHMM M3 COOTBETCTBYIOLLMX ero ucnonHexHuio TC, B kayecTBe

n3mepsieMoro napameTpa Bbiopath (Eh).
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MopkniounTs K BxOody AaTyuka TemnepaTtypbl npubopa MarasumH COMPOTMBIIEHWUIA, Hanpumep
P4831, c nomoLyblo TPexXnpoBoAHON NUHMK. COMPOTUBIEHUS COEOQUHUTENbHBIX NMPOBOAOB AOMKHbI
MMEeTb OINHAKOBLIE 3HA4YeHUs 1 bbITb He bonee 15 Om.

MogknounTb KO BXO4AM M3MEPUTENIbHOrO U BCMOMOraTerbHOro 3MeKTpogoB npubopa UCTOYHMK
HanpshXeHWs1, HanpuMep Npubop Ans NOBEPKM BONbTMETPOB, AnddepeHumanbHblii BonbTMeTp B1-12
WX aHanornyHbIN.

MocnepoBaTenbHO YCTaHOBUTbL 3HAYEHUSI COMPOTUBIIEHMSI COOTBETCTBYKOLLME KOHTPOJSbHBIM
Toukam 0, 25, 50, 75, 100 % AnanasoHa namepeHus TemnepaTtypbl Ans sagaHHon HCX no ACTY 2858
1 UKCUPOBaThL MO YCTAHOBMBLUMMCS NMOKa3aHUsIM M3MEPEHHOE MpuBOpoOM 3HaYeHVe TemnepaTypbl
OIS K&XKA0W U3 3TUX TOYEK.

PaccunTath Ans kaXgow KOHTPObHOM TOYKM OCHOBHYHO abCOmMOTHYH NOrpeLLHOCTb npubopa npu
M3MEepeHnn Temneparypbl o opmyrne

A = Tysm — Thex, (7.1)

roe A — ocHoBHasi abConMTHas MOrpeLUHOCTL NpuGopa Npy U3MepeHnn Temnepartypel, °C;
Tuzm — 3amepeHHoe NpMGopPOM 3HaYeHne TeMnepaTypbl B KOHTPOMbLHOM Touke, °C;
THex — 3HayeHvie TemnepaTypbl B KOHTPOSbHOM Todke no HCX, °C.

[MocnepoBaTenbHO YCTAHOBUTL HaMpshKeHWe, COOTBETCTBYHIOLLME KOHTPOMbHbIM ToukaMm 0, 25, 50,
75, 100 % gmanasoHa u3MepeHuss U (UKCMpoBaTb MO YCTaHOBMBLUMMCS MOKa3aHUAM U3MepeHHoe
nNprBopOM 3HaYeHWe HaMNPSHKEHNS AN KaKOoW N3 3TUX TOYEK.

YcTaHoBUTL B LieMNb U3MEPUTENBLHOrO 3M1EKTPOAAa NocneAoBaTenbHO C UCTOYHMKOM HanpshKeHUst
pesucTtop conpoTueneHmem 1000 MOm + 20 %, ycTaHOBUTbL B LieMb BCMOMOraTenbHOro anekTpoaa
nocnefoBaTenbHO C MCTOYHWUKOM HanpsbkeHWst peanctop conpoTusneHveM 20 kOm + 20 %.

[MocnepoBaTenbHO YCTAHOBUTL HaMpsihXeHne, COOTBETCTBYIOLLME KOHTPOMbHbIM ToukaMm 0, 25, 50,
75, 100 % gmanasoHa M3MepeHuss U uKcMpoBaTb MO YCTaHOBMBLUMMCS MOKa3aHUsIM U3MepeHHoe
nNprBopOM 3HaYEHWEe HaNPSHKEHNS AN KaKOon 13 aTux Tovek. OTKMIoUYNTb Pe3ncTopsl.
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PaccunTatb 4nsa KaXaon KOHTPOSbHOWM TOYKM OCHOBHYK abCOSMIOTHYI0 NOrpeLlHOCTb npnbopa npu
namepeHumn HanpsbkeHus (Eh) no oopmyne

A = Uysm — Uncex, (7.2)

rae A — ocHoBHasi aBGCoMTHAsA MOrPELIHOCTL NpUGopa Npu U3MEPEHUN HaNPsXKEHNs1, MB;

Uusm — namepeHHoe NpubopoM 3HauyeHne HanpshkeHns B KOHTPOIbHOM Touke, MB;

UHcx — 3HaueHue HanpshkxeHnst B KOHTPOrbHOM Touke no HCX, mB.

B kauectBe usmepsiemoro napameTtpa BbibpaTb (pH), ycTaHoBMTb Ha mpoBepsieMoM npubope
crnepyLume napameTpsbil:

— TN TEPMOKOMMEHCALMMN — PyYHas;

—  TeKkywas Temnepartypa pexuma py4Hon TepmokomMneHcauun — 20,0;

- koopanHaTta E — muHyc 50;

— koopauHata pH — 7,0.

MocnepoBaTenbHO YCTAHOBUTL HampsXeHusi, NpMBeAeHHble B Tabnuue 7.3, COOTBETCTBYIOLLME
KOHTpOmnbHbIM Todkam 0, 25, 50, 75, 100 % pguwanasoHa wusmepenuss (pH) n dukcuposaTb no
YCTaHOBUBLLMMCS NMOKa3aHUsM n3mepeHHoe npnbopom 3HadeHue (pH) Ans kaxaomn n3 aTux Todek.

Tabnuua 7.3 — 3Ha4YeHUA HanNpPsXKeHNUs1 B KOHTPOJbHbIX TOYKaX

KOHTpOmMbHbIE TOYKM 0% 25 % 50 % 75 % 100 %
KOHTpOnbHbIEe TOYKM N3MEPSEMOro 0,00 3.50 7.00 10,50 14,00

OunanasoHa pH

Hanpspkenne, mB 357,14 153,57 -50,00 -253,57 -457,14
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PaccunTtaTth Ans kaXgow KOHTPOSbHOM TOYKM OCHOBHYHO @bCOmMOTHYHO NOrpeLLIHOCTL npubopa npu

namepeHum (pH) no popmyne
A = pHyzy — pHucx, (7.3)
roe A — ocHoBHast abGComnoTHas NorpeLHoCTs npubopa npu namepexnn (pH);

PHuzm — namepenHoe npmbopom sHaveHune (pH) B KOHTPOSBHOI TOUKE;

PHucx — 3Hauenve (pH) B koHTpOrnbHOI Touke no HCX.

PesynbTaTbl NPOBEPKU CYATATB MOMNOXUTENBHBIMU, ECITN MaKCMMaribHble OCHOBHblE abCOMOTHbIE
norpewHocT npubopa npu usmepeHun Temnepatypbl, (Eh) n (pH) He npeBbiwalT 3HaYeHWI
npeaenoB OCHOBHOM aOCOMIOTHOW MOrpelHoCT! npu mamepeHun Temnepatypbl, (Eh) un (pH),
ykasaHHbIX B P3.

7.2.1.5.6 OghopmneHue pe3ysibmamoe noeepku

Pe3ynbTaThl noBepkn odpopmnsaoTcs B cooteTcTBUM ¢ ACTY 2708:2006.

PesynbTtaTbl u3MepeHWid, MONy4YeHHble BO BPeMS MNpPOBeAEeHWs MOBEPKM OdOPMIISIOTCS
NPOTOKOSIOM, KOTOPbIV NOANUCHIBAIOT HEMNOCPEACTBEHHBIE UCMNOMHUTENM.

Mpn nonoXxuTenbHbIX pe3ynbTaTax MOBEPKM B 3IKCMNyaTaLUMOHHYK [AOKYMEHTaLu CTaBUTCS
OTTUCK MOBEPOYHOrO KrevMa wunum odopMIsieTcs CBUAETENbCTBO O MNOBepke, opma KOTOpOro
npueeaeHa B npunoxeHun A 4CTY 2708.

Mpu oTpuLaTenbHbIX pesynbTaTtax MOBEPKM OOPMMSIOT CMPaBKy O HEMNPUrogHOCTU paboyero
cpeacTBa naMepuTenbHOM TEXHUKM, hopma KOTopor npuBeaeHa B npunoxenun 6 OCTY 2708.
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8 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:

TOBapHbIN 3HaK NPeanpUATUS-M3roTOBUTENS;

ycrnoBHoe 0b603HaveHne npmubopa;

3Hak yTBepxaeHus tuna no ACTY 3400;

HaLMOHanbHbIA 3HaK COOTBETCTBMSA (AN NpubopoB, NpoOLUEALIMX OLEeHKY COOTBETCTBUS
TEXHUYECKUM pernaMeHTam);

cTeneHb 3awmTbl no FOCT 14254,

knacc anektpobesonacHocty no NOCT 12.2.007.0;

poA NUTaoLLEro Toka, HOMUHANBLHOE HaMNpshHKeHWE UK AManas3oH HanpPsPKEHUA MUTaHUS;
HOMUWHarnbHas noTpebnsemast MOLHOCTb;

NopsiAKOBbLIM  HOMep npubopa noO cucTeMe Hymepauun MpeanpusiTUS-U3roToBUTens
(wTpuxkoa);

rop BbIMycka;

CcXema MNOAKIIYeHUs;

NosICHSAIOLLME HaAMUCH.

Ha ynakoBke yka3aHbl:

TOBapHbIN 3HaK U agpec NPeanpuUsATUS — N3roToBUTENS;

HanMmeHoBaHve n (Mnu) ycnoBHoe 0b6o3HavYeHne ncnonHeHns npubopa;

NopsiAKOBbLIM  HOMep npubopa MO cucTeMe Hymepauuu MpeanpusTUS-U3roToBUTENs
(wTpuxkoa);

AaTa ynakoBKw.
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9 TpaHcnopTupoBaHMe U XpaHeHue

9.1 Mpwnbopbl TpaHCNOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe ntoboro Bupga. Kpennenune tapbl B
TPaHCMOPTHLIX CpeAcTBax [OMKHO MPOU3BOAUTLCA COMMAcHoO npasunaM, [AeNcTBYOWMUM  Ha
COOTBETCTBYIOLUMX BUAAX TPaHcnopTa.

9.2 Ycnosus TpaHCMOPTMPOBaHUA AOIMKHbI cooTBeTcTBOBaTh ycroBusam 5 no NOCT 15150-69
npu TemnepaTtype OKpyxaroLlero Bo3ayxa ot MuHyc 25 fo +55 °C ¢ cobniogeHnem mep 3awmthbl oT
yAapoB u Bubpauuii.

9.3 lMNepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape NOLUTYYHO UMK B KOHTEHEpPaX.

9.4 YcnoBnA XpaHeHWs B Tape Ha cCknage M3rotoBuTens M notpebuTtens  AOMKHbI
cooTBeTcTBOBaTh ycnosusim 1 (/1) no FOCT 15150-69. B Bo3gyxe He [OOMKHbI NPUCYTCTBOBATb
arpeccuBHbIe MPUMECH.

Mpnbopbl cnepyeT XpaHWTb Ha cTennaxax.
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10 KomnnekTHOCTb

MpuGop 1w,
MacnopTt 1 ak3.
PykoBoacTtBo Mo akcnnyatauumm 1 3ka3.
[apaHTUNHbBIN TanoH 1 aks3.
KomnakT-auck ¢ MO 1 wr.

MpumeyaHue — N3rotoButens octasnsetT 3a cobon npaBoO BHECEHWs [OMOSIHEHUN B
KOMMMNEKTHOCTb n3genus. [NonHas KOMMIeKTHOCTb YKa3blBaeTCA B NnacnopTe Ha an60p.
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MpunoxeHune A
FabapuTHbLIN YepTeX
Ha pucyHke A.1 npuBeaeHbl rabaputHele pasmepbl npubopa.

PucyHok A.1 — Ma6apuTHbIN YepTex npubopa
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MpunoxeHune b
O6wme cBegeHMA 0 NpoToKkonax obmeHa RS-485

B.1 NMNapameTpbl npoTtokona OBEH, nHgekcauua napameTpoB

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

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

KoHdurypaumoHHelMM  napamMeTpamu HacTpauBaeTCsi CTpykTypa npubopa, onpegensiorcs
ceTeBble HAaCTPOWKK U T. 4.

3HayeHns KOHMUIrypaLMOoHHbIX NapaMeTpoB XPaHSITCsl B 3HeproHe3aBUCHMO namaTu npubopa u
COXPaHSAITCA MPU BbIKIIOYEHUN MUTAHUS.

Mpn 3anncn HoBbIX KOHMUIypaLMOHHbBIX NapameTpoB B Npubop, Ao nodadn komaHg «Aply» munn
«Init» (cm. npunoxeHve B), napameTpbl He cuuTalOTCS akTyanbHbiMW. [lpy MOMbITKE YTeHUS
KOH(MrypaLmMOoHHbIX NapaMeTpoB BCeraa BO3BpaLLaloTCs TeKyLue peanbHble 3HaYeHUs.

OnepaTMBHble NapamMeTpbl — 3TO [aHHble, KoTopble npubop nepepaet B ceTb RS-485.
OnepaTnBHbIE NapaMeTpbl OTpaXatoT TeKyLLlee COCTOSIHNE PeryrnmpyemMoi CUCTEMbI.

Kaxgbln napameTp nMMmeeT uMsl, cocTosiliee M3 NaTUHCKUX OykB (OO 4eTbipex), KoTopble MOryT
ObITb pasgeneHbl To4kamu, U HaseaHue. Hanpumep, «[AnvHa ceTeBoro agpeca» A.Len, roe «[nuHa
CceTeBOro agpeca» — HassaHue, A.Len — nvs.

42



Bb.2 Ba3soBbI agpec npubopa B cetn RS-485

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

Adpecayusi e npomokosie OBEH

[nuHa 6a3oBoro agpeca onpegensercs napameTpoM A.Len npu 3agaHumn ceTeBbIX HacTpoek. B
agpece MOXeT bbiTb 8 nnbo 11 6uT. CooTBETCTBEHHO, AMana3oH 3Ha4YeHunin 6a3oBoro agpeca npu 8-
6utHon agpecaumun — ot 0 go 254, a npu 11-6utHomn agpecaumm — ot 0 go 2039.

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

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

Mo ymonuanuto npubop umeet basosbii agpec — 16.

Adpecauyus e npomokosie ModBus

[wnana3soH 3Ha4YeHun 6a3oBoro agpeca B npotokone ModBus — ot 1 go 247.

LLinpokoBeluaTenbHbI agpec B npoTokone ModBus — 0.

Adpecayus e npomokosie DCON

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

B.3 MacTep cetn

[nsa opranusaummn obmeHa AaHHbIMKM 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
Monyyatens faHHbIX.

B kauectse MacTepa ceTu MOXHO 1CNONb30BaTh:

—  nporpammupyemble koHTponnepbl OBEH MJIK;

—  npubop OBEH TPM151, OBEH TPM133 u gpyrue KOHTpOnnepsl;

—  [K c nogkntoveHHbIM npeobpasoBatenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu

USB/RS-485 (Hanpumep, OBEH AC4).

B npotokone OBEH npegycmoTpeH Tonbko oavH Mactep ceTwm.
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MpunoxeHune B
MapameTpbl npubopa

B.1 KomaHgbl npoTtokona OBEH

B.1.1 O6wme napameTpbl
O6wume napameTpbl NpuBeaeHbl B Tabnuvue B.1.

Ta6nuua B.1 — O6wue napameTpbl npotokona OBEH

Komanpga Hash Tun [JonycTumMmble 3Ha4YeHUsA MpumeyaHue
OaHHbIX
HaseaHuve npubopa D681 Ctpoka MB110-pH TonbKo YTeHne
dev ASCII,
8 6ant.
Bepcusa npowmekm 2D5B CTtpoka vX.YY Tonbko YTeHue.
ver ASCII, X — Homep Bepcuu,
no 8 YY — Homep
6anT. nogsepcun

B.1.2 CeTeBble napameTpbl
CeTeBble napameTpbl npuBedeHbl B Tabnuue B.2. Bce komaHAbl, KPOME OroOBOPEHHbIX 0C060,
MOTYT Kak NpoYnTaTh AaHHbIe 13 Npnbopa, Tak 1 3anucaTtb HOBblE AaHHbIE.
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Ta6nuua B.2 — CeTeBble napameTpbl npoTtokona OBEH

KomaHga Hash Tun DonycTtumbie MpumeyaHune
OaHHbIX 3HayYeHus
CkopocTb 06mMeHa B760 byte 0 — 2400 kbwuT/cek, Mo ymonyaHuto — 2
bPS 1 — 4800 k6uT/cek,
2 — 9600 kbuT/cek,
3 — 14400 kbut/cek,
4 — 19200 kbuT/cek,
5 — 28800 kbuTt/cek,
6 — 38400 k6ut/cek,
7 — 57600 k6ut/cek,
8 — 115200 kbuT/cek
Tun KoHTpoOnsA E8C4 byte 0 — HeT KOHTpOn4, Mo ymonyaHuto — 0
YyeTHOCTU 1 — 4YeTHOCTb,
Prty 2 — HEYETHOCTb
Konunuectso cTon- B72E byte 0 — 1 6wur, Mo ymonyaruto — 0
61T B Nocbifke 1-26uta
Shit
[OnuHa ceteBoro 1ED2 byte 0 — 8 6wur, Mo ymonyaruto — 0
apgpeca, out 1-116wuT
A.Len
BasoBbIvi agpec 9F62 int16 ot 0 go 2047 o ymonyaHuto — 16
npubopa
Addr
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OKoHu4aHue Tabnuubl B.2

KomaHpa Hash Tun DonycTtumbie MpumeyaHune
AaHHbIX 3HaYeHuA
Kop nocnepgHen 0233 byte ot 0 go 255 Tonbko YTeHwue.
CEeTEBOW OLUMBKM Kogbl owmbok cooTBeTCTBYHOT
n.Err Kogam owwnbok npoTokona
Owen
3agepxka oTBeTa oT CBF5 byte ot 0 go 45 Mo ymonyaHuio — 2
npubopa, mc
rS.dL
MpumeHeHne 8403 HeT Tonbko 3anuce.
HacTpoek Mo paHHOM kOMaHOe ceTeBble
Aply napameTpbl  3aHOCATCS B
9HEepProHe3aBMCUMMYIO NaMSTb U
NPUMEHSIIOTCS.
KoHdurypaunoHHble 7

TexXHonoru4eckme napameTpbl
OCTakTCA HEU3ZMEHHbIMU
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B.1.3 KoHdurypaumoHHbie napamMeTpbi
KoHdpurypaumoHHble napameTpel NpuBeaeHsl B Tabnuue B.3.

Ta6nuua B.3 — KoHdurypaumnoHHblie napameTpbl npoTokona OBEH

KomaHga Hash Tvn [OonycTumbie MpumeyaHue
OaHHbIX 3Ha4YeHusA
Mamepsiembin 3E4E byte 0—pH, YteHune/3anmceb.
napameTp 1-08Bn Mo ymonyaruto — 0
Sen.T
Twn TemnepaTypHOro E8DA byte 0 — Pt100, YteHune/3anmceb.
naTtymka 1 - Pt1000, o ymonyaHuto — 0
TSe.T 2 — OTKI.
Tun CF7F byte 0 — aBToO, YrteHune/3anmceb.
TepMOKOMMeHcaLmm 1 — py4yHas Mo ymonyaruto — 0
TCo.T
Tekywas Temnepartypa 0045 float32 YTeHune/3anuchb.
pexvumMa py4Homn Mo ymonyaruto: +20.0.
TepMoKoMMeHcaunmn Mpwu TCo.T=1 3anaér
C.Tem TemnepaTtypy “3mepsiemMon cpeabl.
Mpu TCo.T = 0 — urHopupyeTcsi
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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
3HEproHe3aBUCKMYI0 MaMsaTb
n npumensitotcs. CeTeBble 1
TEeXHOoNornyeckne napameTpbl
OCTaKTCs HEU3MEHHbBIMU
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

48




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

YTEHUs1 AaHHbIX U3 Npubopa.

Tabnuua B.4 — OnepaTtuBHbIe NnapameTpbl npoTtokona OBEH

KomaHpa Hash Tun 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 MobutoBass pacluncpoBka crosa
Rd.St cTaTtyca npvBegeHa B Tabnuue B.5

49




Ta6bnuua B.5 — NobutoBas pacwudgpoBka cnoBa cratyca

Homep 3HaueHue buTa 3HaueHue npu KommeHTapuin
6uta BKINIOYEHUN
craryca nuTaHus
or15006 0 0 3apesepBnpoBaHO ANS AanbHEenWwmx
pa3paboTok
5 Cratyc n3MepeHus 0 0 — 3HayeHne KOPPEKTHO,
kaHana pH 1 — 3Ha4YeHne He KOPPEKTHO
4 Mpu3sHak CTMPOBKN 0 0 — toCcTUpOBKa He NPoBOANTCS,
1 — ngéT NpoLecc CTUPOBKM
3 Ownbka CTUPOBKU 0 0 — HeT oLWmnbKM,
1 — owwmbka.
C6pacbiBaeTcs npaBUbHOM
IOCTUPOBKOM, Nnu Yepe3 10 MUHYT
nocne nocregHen HenpasubHOM
FOCTUMPOBKM
2 CocTtosiHne gaTymka 0 0 — HopwMma,
Temnepartypsbl 1 - oTkas
1 0 0 3apesepBnpoBaHO ANS AanbHEenWwmx
pa3paboTok
0 CocTosiHne 0 — He ycTaHoBneHa,
nepemblyky  ceTeBbIX | 1 —ycTaHoBneHa
HacTpoek
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B.1.5 TexHonornyeckue napameTpbl
TexHonornyeckme napameTpbl NpvBeaeHbl B Tabnuvue B.6. Bce komaHabl NCNOMb3YOTCH TONBKO

Ons 3anucu.

Tabnuua B.6 — TexHonornyeckne napameTpbl npotokona OBEH

KomaHga Hash Tvn MpumeyaHue
OaHHbIX
KOcTtuposka pH no ogHoMm 8C3A float32 lMepenaétcsa 3HavyeHne pH
TOuKe MCNob3yemMoro pactesopa
U.pH1
lOctuposka pH no gsym 1CFD float32 Mepenaétcsa 3HavyeHne pH
Toykam (nepBast Touka) MCMNoNb3yemoro pactesopa
U.pHL
lOctuposka pH no gsym CAEO float32 Mepepnaétcsa 3HavyeHne pH
Toukam (BTOpas Touka) MCMonb3yemoro pactesopa
U.pHH
KOctuposka OBI1 no ogHon A968 float32 [Mepenaétcs 3HayeHne nogaHHOro
TOuKe HanpshxeHus, B
U.Rx1
KOctuposka OBl no agsym OA8F float32 [Mepenaétcs 3HayeHne nogaHHOro
To4Kam (NepBas Touka) HanpsixeHus, MB
U.RxL
KOctuposka OBI1 no asym DC92 float32 [Mepenaétcs 3HayeHne nogaHHOro

TouYkam (BTOpas Touka)
U.RxH

HanpspkeHus, B
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OKoHu4aHue Tabnuubl B.6

KomaHnga Hash Tun MpumeyaHne
AAaHHbIX
MpPUMEeHNTb ICTUPOBOYHbIE B5D7 HeT Mo AaHHON KOMaHAe NPOMCXOAWT 3anucb
KoappULMeHTb! * IOCTUPOBOYHbIX napameTpos B
U.Apl 3HeproHesaBucMMyto namsiTb. CeTeBble 1
KOHUrypaLMOHHbIE  mapaMeTpbl  He
n3MeHsiloTcs
* — BMecTe C KBuTaHuuen nepedaérca 4 uHMOPMaUMoHHbIX Ganta (Tun AaHHbIX float32).

MHdopmaumoHHble AaHHble cogepxaT 4YMCroBOE 3HayYeHWe OTKIIOHEeHMUS KPYTU3HbI BOZIOPOAHOW
XapaKTEPUCTUKN OT PaCYETHOrO 3HaYeHus, nosiydeHHoe BO Bpems nocnegHewn CTUPOBKM AaTYnKa pH.

B.2 KomaHabl npoTokona ModBus
[nsa npotokona ModBus peann3oBaHbl crniegytolime yHKUUK:

3 (Read holding registers) NonyyeHne 3Ha4yeHNs OGHOrO UMW HECKOSbKUX PErMCTPOB;
6 (Preset single register) 3anucb HOBOro 3Ha4YeHUs1 B pErucTp;

16 (Preset  multiple registers)  YCTaHOBUTb  HOBble  3HaYeHUsi HECKOMNbKNX
nocnenoBaTerbHbIX PEMYCTPOB;

17 (report slave ID) yTeHne nmeHn npubopa n BepCcum NPOLLNBKW.

OnanasoH gonyctumbix agpecoB — oT 1 po 247. Agpec 0 sBnsieTcs LUMPOKOBELLATENbHbIM
appecoM M AonyckaeTcst K MCMOob30BaHMIO TOMbKO C KoMaH4aMu 3anuck. KButaHuust Ha coobLyeHue ¢
LUMPOKOBELLATENbHLIM aApecoM OTCYTCTBYET.
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B.2.1 CtpykTypa 3anpoca v oTBeTa pyHKkumum 17

3anpoc:
Agpec PyHKUMSA KoHTponbHasi cymma
ot 1 no 247 Ox11
OTBeT:
Appec DyHKUMA Pasmep nons Mone AaHHbIX KoHTponbHas
AaHHbIX (kogbl ASCII) cymma

ot 1 no 247 Ox11 14 * MB110-pH vX.YY
* — B cnyyae, korga Bepcusi NMPOLUMBKU MpeBbllwaeT «9.99», pasmep nons AaHHbIX MOXeT ObiTb
OpYruMm.

X — HOMep BepCcum NpOLLUMBKMY,
YY — HOMep NoABEPCUN NPOLLUNBKU.
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B.2.2 CeTeBble napameTpbl
CeTeBble napameTpbl npvBedeHbl B Tabnuue B.7. Bce komaHbl, KpOME OroBOpeEHHbIX 0co60,

MOryT KaK npovnTaTb AaHHble N3 npmﬁopa, TaK U 3anncatb HOBble JaHHbIE.

Tabnuua B.7 — CeTeBble napameTpbl npoTtokona ModBus

KomaHpa Appec Kon-Bo OonycTumbie MpumeyaHue
perucTpa | permcTpoB 3HayYeHus
CkopocTb 0bmeHa 0x0 1 0 — 2400 kbuT/cek, Mo ymonyaruio — 2
bPS 1 — 4800 kbut/cek,
2 — 9600 kbuTt/cek,
3 — 14400 k6uT/cek,
4 — 19200 kbuT/cek,
5 — 28800 kbut/cek,
6 — 38400 kbuT/cek,
7 — 57600 kbut/cek,
8 — 115200 kbuT/cek
Tun KOHTpONs 0Ox1 1 0 — HeT KoHTpons, Mo ymonyaHuto — 0
YyeTHOCTU 1 — 4YeTHOCTb,
Prty 2 — HeYETHOCTb
Konuyectso cton- 0x2 1 0 — 1 6wur, o ymonyaHuto — 0
6uT B NOChINke 1-26wuta
Shit
[nvHa ceTeBoro 0x3 1 0 — 8 6w, Mo ymonyaruto — 0
apgpeca, out 1-116wur
A.Len
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OKoHu4aHue Tabnuubl B.7

Komanpa Appec Kon-Bo DonycTtumbie MpumeyaHue
perucrpa | permcTpos 3HaYeHusA
BasoBbI agpec 0x4 1 oT 1 fo 247 o ymonyaHuto — 16
npubopa
Addr
Koa nocneanew 0x5 1 Tonbko YTeHne
ceTeBOW OLNGKK
n.Err
3agepxka oTBeTa 0x6 1 ot 0 go 45 o ymonyaHuto — 2
oT npubopa, Mc
rS.dL
MpumeHeHne 0x7 1 0 Tonbko 3anucb
HaCcTpoeK Mo [aHHOMn KomaHae
Aply ceTeBble napameTpbl
3aHocATCS B
3HEeproHe3aBnCMYyLo
namaTb U NPUMEHSIOTCS.
KoHdurypaunoHHble "
TexHonornyeckme
napameTpbl ocTaTcs
HEN3MEHHbIMU
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B.2.3 KoHdurypaumoHHbie napameTpbi
KoHdpurypaumoHHble napameTpel NpuBeaeHsl B Tabnuue B.8.

Ta6bnuua B.8 — KoHdurypaumnoHHblie napameTpbl npotokona ModBus

KomaHnga Appec Kon-Bo DonycTumbie MpumeyaHne
perucTpa perucTpos 3HaveHus
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, o 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




OKoHu4aHue Tabnuubl B.8

KomaHnga Appec Kon-Bo DonycTumbie MpumeyaHne
perucrtpa peructpos 3HayYeHus
KoopauHata E UM 0xD 2 YrteHune/3anmceb.
TOYKM OxE Twvn gaHHbIx: float32.
E.Crd o ymonyaHur: =50.0
KoopawuHata pH UM OxF 2 YrteHune/3anmceb.
TOYKM 0x10 Twvn gaHHbIx: float32.
p.Crd o ymonyaruro: 7.0
MNpymeHUTL Ox11 1 0 Tonbko 3anuchb.
BHECEHHble Mo [aHHOMN KomMaHae
N3MEHEHMS KOH(pUrypaLmoHHble napameTpbl
Init 3aHocATCS B
3HEeproHe3aBUCHMYIO MamsiTb U
npumeHsiotcss. CeTeBble M
TEXHosIorMyeckMe  napameTpsbl
OCTaTCA HEU3MEHHbBIMU
C6poc 0x12 1 0 Tonbko 3anuce.
KOHMUIypaLmOoHHbI B aHeproHesaBucumylo namsite
X napameTpoB B npubopa 3aHOCHATCH 3HA4YeHUs
3HaYeHUs «no KOH(pUrypaLMoHHbIX
YMOIYaHuo» napameTpoB, COOTBETCTBYOLLNE
S.Def 3HaYEHUAM «MO  YMOSYaHUIO».
CeTeBble U TexHomoruyeckme
napameTpbl HE U3MEHSTCSA
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B.2.4 OnepaTuBHble NapameTpbl

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

Tabnuua B.9 — OnepaTuBHble napameTpbl npoTtokona ModBus

KomaHpa Appec KonuuectBo Twvn faHHbIX MpumeyaHue
perucrtpa perucTpoB
PesynbtaThl Kakas UMEHHO
n3mepeHun 0x13 MHdopMauus
kaHana pH/OBIM 2 float32 copepXuTcs B OTBeETE,
0x14
Rd.Rs ornpegensieTcsa
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 — TexHonorm4yeckme napameTpbl npotokona ModBus

KomaHnga Apnpec KonuyectBo Tun MprumeyaHune
perucrtpa perucTpoB OaHHbIX
KOctuposka pH no 0x18 2 float32 Tonbko 3anuce.
OHON To4ke 0x19 Mepepnaétca 3Ha4YeHue pH
U.pH1 MCMosib3yemMoro pacreopa
KOctuposka pH no Ox1A 2 float32 Tonbko 3anuce.
OBYM TOuYKaMm 0x1B Mepepnaétca 3Ha4yeHue pH
(nepBasi Touka) MCMonb3yemoro pacteopa
U.pHL
tOcTtuposka pH no 0x1C 2 float32 Tonbko 3anuce.
OBYM TOYKaMm 0x1D Mepenaétca 3HaveHve pH
(BTOpas Touka) MCMonb3yemoro pacteopa
U.pHH
KOctuposka OBI1 Ox1E 2 float32 Tonbko 3anuce.
no O4HOMN Touke Ox1F Mepenaétcs 3HayYeHWe nogaHHOro
U.Rx1 HanpshxeHus, mB
KOctuposka OBI1 0x20 2 float32 Tonbko 3anuce.
no ABYyM TOYKaMm 0x21 Mepepaétca 3HayeHne nogaHHoOro

(nepBasi Touka)
U.RxL

HanpshxeHus, B
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OKoHu4aHue Tabnuubl B.10

KomaHnga Aapec KonuyectBo Twn MpumeyaHne
perucrtpa perucTpoB OaHHbIX
KOctuposka OBI1 0x22 2 float32 Tonbko 3anuce.
no ABYyM TOYKaMm 0x23 Mepepaétca 3HayYeHMe nNogaHHoOro
(BTOpas ToukKa) HanpshxeHus, B
U.RxH
MNpumeHnTbL 0x24 1 int16 Tonbko 3anuchb.
I0CTMPOBOYHbIE Mo paHHOM KOMaHae npouCXOAUT
KO3 DULMEHTDI 3an1cb FOCTMPOBOYHBIX NapaMeTpoB
U.Apl B 3HEpProHe3aBuUCUMYIO  NaMATb.
CeTeBble U KOHMUIypaLMOHHbIE
napamMeTpbl He 3MEHSITCH

B.3 KomaHabl npoTokona DCon

B.3.1 CuutbiBaHMe AaHHbIX

Mocbinka: #AA[CHK](cr),

roe AA — apgpec moayns, ot 00 go FF,

[CHK] — koHTpOnbHasa cymma,

(cr) — cumBon nepesoga ctpoku (0x0D).

OtBerT: >(paHHble)[CHK](cr),

roe (maHHbIE) — 3anucaHHble noapsa 6e3 npobenoB pesynbTaThl M3MEpPeHWUs B
necsatuyHoMm npeactasneHun: Rd.Rs, Rd.Tm.

[nuHa 3anncu 06 nsmepeHun paBHa AEBATU cuMBOnam. Ha mecTe He[OCTOBEPHbIX AaHHbIX
nepegaétcs 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 CuutbiBaHMe MMeHU npubopa

Mocbinka: $AAM[CHK](cr),

roe AA — apgpec moayns, ot 00 go FF,

[CHK] — KoHTponbHas cymma

(cr) — cumBon nepesopa ctpoku (0x0D).

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

Mpumep — 'AAMB110-pH[CHK](cr).

Mpu cuHTakcmyeckom owmnbke nnm owmndKe B KOHTPONbHOM CYMME: HUKAKoro oTBeTa.
B.3.3 CuuTbiBaHMe Bepcuu nporpammbl npuéopa

Mocbinka: $AAF[CHK](cr),

roe AA — agpec mogyns, ot 00 go FF,

[CHK] — KoHTponbHasi cymma,

(cr) — cumBon nepesoaa cTpoku (0x0D).

OTBeT: IAA(Bepcus(5 cumeonos))[CHK](cr).

Mpumep — 'AAVX.YY[CHK](cr)

Mpwn cuHTakcm4eckomn owwmnbke nnu owmbke B KOHTPOISbHOW CYyMME HEeT HUKaKoro oTeeTa.
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MpunoxeHue I
MeToauka HCTUPOBKU
Mpnbop npepgycmaTpuBaeT ABa BUAA IOCTUPOBKM:
—  toctuposka OBI1 no ogHow unu ABym Toukam;
—  lOCTMpOBKa nokasartens pH no ogHow unu AByM TouKam;

BHUMAHMUE! HekoppekTtHasi toctupoBka OBI1 MOXeT npuBECTU K YBENUYEHHOW MOrpeLUHOCTH
n3mMepeHus nokasatens pH.

}OCTMpOBKa OBIN BbINOMHSETCA TOMNBKO npu u3rotosneHun npm6opa, a TaKkKe B cny4aax

oTpuuaTenbHbIX pesynbTaToB NOBEpKy Npudopa (nokasartensi pH). B ocTanbHbIX Cryvasx BbINOMHSATb
TaKylo I0OCTUPOBKY He peKOMeHAyeTcs.

.1 NMNocnepoBaTenbHOCTbL OCTUPOBKU PH

1.1 Bkniounte npubop B cocTaBe C MpUMeEHsieMbIMW 3MeKTpoaamu v npeobpasoBaTenem
nMHTepdencos (cM. pucyHok I.1) n 3anyctutb Ha komnbioTepe nporpammy «KoHdmrypaTop M110».
BbInonHuTh ycTaHoBKY €BA3M € npubopom. Mposectu nporpes npubopa He MeHee 5 MUHYT.
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PucyHok I.1- Cxema nogknioueHusi npubopa Ansi npoBeAeHNUsi FOCTUPOBKU

.1.2 Tpun OTCYTCTBUM NOAKIHOYEHHOIO AaTymKa TemnepaTypbl HE0GX0OUMO:

—  YCTaHOBWTb 3HauYeHne «PydHas» Ons napameTtpa «Tun TEPMOKOMMEHCaLNUMN»;

—  YCTaHOBWTb 3HayeHWe, COOTBETCTBYylOLee TeMnepaType MpUMeHsieMoro GydepHoro
pacTtBopa Ans napameTpa «TemnepaTypa pexuMa py4Hoi TepMokommneHcaumm, Co».
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Mpn HanV4MM NOAKNIOYEHHOro AaTyMKa TemnepaTypbl TpebyeTcs NpaBuUbHO BbIGPaThL TN 3TOro
patymka (Pt100 nnu Pt1000) npu nomowy napameTpa «Tun TeMnepaTypHOro gaTynka.

[.1.3 B rnaBHOM OKHe Mporpammbl BbiopaTb MeHio Pexumbl nporpammel | KOcTupoBka. Beectn
koA pocTyna 394 n HaxaTb KHOMNKy «[poaomKUTb».

1.4 Y6eantbC B MPaBUMbHOCTM YCTAHOBMIEHHbIX MapaMeTpoB («Tun TemnepaTypHOro
partynka», «KoopguHata E, nsonoteHumanbHon ToukuM, MB» n «KoopamHarta pH, nsonoreHumansHon
Toukm, pH»). Ecrnin napameTpbl He BepHbI, TO YCTAHOBUTb KOPPEKTHbIE 3HAYEHUS AaHHbIX NapaMeTpoB.

1.5 Bbibpats TN toctupoBkn «kOcTupoBka pH». BbibpaTe Tpebyemoe uucno Toyek
IOCTMPOBKM U HaxaTb KHOMKY «MpoaomKnuTb».

[.1.6 MomecTuUTb aneKkTpoAHyl cuctemy B BydepHbii pacTBop. BBectn m3BecTHoe 3HauveHue
nokasatens pH paHHoro OydepHoro pactBopa B sueinky «Beegute 3HayveHvne pH OydepHoro
pacTteopa».

[oxpgaTbCA yCTOMYMBBLIX MOKa3aHUM B norne «Tekyuiee 3HayeHve pH» (NMokasaHuusi gaHHOro
napameTpa B TedeHue 15 ¢ nameHsotcs He 6onee 0.02 pH).

HaxaTb kHomKy «[1poaonmkuTb».

[.1.7 Mpw toctuposke pH no ABym Touykam, NOBTOPUTH M. I.1.6, NOMeCTVB 3NEeKTPOAHYI0 CUCTEMY
BO BTOpOW BydhbepHbIn pacTBop, NpeasapuTenbHO NPOMbIB 3MEKTPOAbLI B AUCTUMNPOBAHHOW BOAE.

[.1.8 lNpm ycneLHOn I0CTMPOBKE HaxaTb KHOMKY «CoXpaHUTb» A5 3anMcu AaHHbIX B npnbop.

.2 NocnepoBaTtenbHOCTbL OcTUPOBKK OBI

[.2.1 Bknountb npuvbop B COCTaBe C MNPUMMEHsIEMbIMU 3NekTpogamu 1 npeobpasoBaTtenem
MHTepdecoB (cM. pucyHok .1, TemnepaTypHbI AaTunk He TpebyeTcs) U 3anycTUTb Ha KOMMNbloTEpPEe
nporpamMmy «KoHdpmrypatop M110». BbinonHWTb yCTaHOBKY CBsi3u ¢ npubopom. MpoBecTu nporpes
npubopa He MeHee 5 MUHYT.

[.2.2 B rnaBHOM OKHe nporpaMMbl BeibpaTb MeH0 Pexumbl nporpammel | KOcTupoBka. Beectn
koA pocTyna 394 n HaxaTb KHOMKY «[MpoaomKUTb».
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[.2.3 Y6eautbcs B NpaBUIIbHOCTM YCTaHOBIIEHHbIX NapameTpoB («Tun TemnepaTypHOro
patynka», «KoopauHata E, nsonoteHumansHon Touku, MB» n «KoopanHata pH, n3onoteHumansHowm
ToukW, pH»). Ecnu napameTpbl He BepHbI, TO YCTAHOBUTb KOPPEKTHbIE 3HAYEHUSI AaHHbIX NapameTpoB.

[.2.4 Boibpate Tvn toctnpoBkn «HKctupoBka OBIl». Bbibpate Tpebyemoe wumcno Todek
IOCTUPOBKM U HaxaTb KHOMKY «Mpoaonmkutb».

[.2.5 TomecTuTb aneKkTpoaHyl cuctemy B BydepHbii pacTBop. BBecTn nssectHoe 3HayeHue
nokasatenss OBI1 gaHHoro 6ydepHoro pacteBopa B siveliky «BBegute 3HaueHnme OBI1 6ydepHoro
pacTBopa.

[oxagaTbCs yCTOMYMBBIX NOKa3aHui B none «Tekyuee 3HadeHne OBI1, mB» (nokasaHusa gaHHoro
napameTpa B TedeHue 15 ¢ nameHsoTca He 6onee 2 mMB).

HaxaTb kHOMKy «[poaomKnTb».

[.2.6 TMpu toctuposke OBl no AByM Toykam, noBTopuTb N.[.2.5, NMOMECTUB 3NEKTPOOHYIO
crcTeMy BO BTOpOI BydepHbIi pacTsop.

2.7 MNpw ycneLwHow I0CTMPOBKE HaXaTb KHOMKY «COXpaHUTb» AN 3an1cu daHHbIX B Npubop.

MpumeyaHune — gonyckaeTcs BbinonHeHne toctuposku OBl nocnegoBaTensHO NnogaBasi Ha BXOA
npubopa MNocTosiHHOe HanpsbkeHne MuHyc 1000 + 1 mB, a 3atem 1000 + 1 MB. [aHHble 3HayeHus
HanpshXeHW crnegyeT ykasbiBaTb B napameTpe «Beegute 3HaveHne OBI1 6ydepHoro pactsopa.
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MpunoxeHne
OTtgeneHne KNeMMHOM KOMOAKU OT Npubopa

PucyHok [1.1 — OTAeneHue KrneMMHOWN KONOAKKU OT npubopa
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JIlnct peructpaumm nameHeHumn

Homepa nucTtoB (cTp.) Bcero fata

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