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HacTtoswee pykoBoAcTBO no akcnnyataummn (P3) npegHasHayeHO Ans U3yyYeHus
YCTPOWCTBA, NpMHUMNA AENCTBUS, NpaBui SKCNyaTauum n TEXHNYECKOro 06CnyKMBaHus
npubopa BTOPMYHOro TennoaHeprokoHTponnepa MM2300.

PykoBoACTBO MO 3Kcnnyatauum COOEPXUT OnuMcaHue YCTPOWCTBA, ero TeXHUYeckue
XapaKTepuUCTUKN U CBedeHusi, Heobxoaumble Ans obecnevyeHns UCNosib30BaHUA TEXHU-
YeCKMX BO3MOXHOCTeN npudopa.

1. ONMUCAHUE N PABOTA

1.1 HASBHAYEHUE U3OENUA

1.1.1 MNpunbopbl BTOpUYHbIE TennoaHeprokoHTponnepbl MM2300 (mnanee — npubopbl)
npegHasHayeHbl ans n3mepeHni BbIXOAHbIX curHanos N3MepuTENbHbIX
npeobpasoBatenen mnapamMeTpoB U3MepsSseMon cpefbl U Nocnefylwmnx pacyeToB
KonuyectBa  TENMOHOCUTENd, TEMmoBOM 3SHepruu, pacxoda rasa B CTaHAapTHbIX
YCNOBUSIX, pacxona XuakocTu.

1.1.2 3anuck npmnbopa npu 3akase 1 B AOKYMEHTALUM APYron NpoayKLumm, B KOTOPOW OH
MOXeT ObITb MPUMEHEH:

"TennoaHeprokoHtponnep MM2300H1(LLiM1,DIN,BM,UPP)-XF(C)XIXR-®-1-O
MM23.00.00.001TY"

H1 - HacTeHHOoe ucnonHeHue

WM1(LLIM1-Ex) — lumtoBO€E UCMOMNHEHNE

DIN — ncnonHeHnue c yctaHoskoun Ha DIN penky

BM — ncnonHeHune DIN ¢ BLIHOCHBIM U3MeEPUTESIbHBIM MogynemM

UPP — ogHoOKaHanbHOe ucnornHeHue

XF(C)XIXR - koHucypauusi 8X00HbIX KaHa/108

XF - uncno umcnommnynbCHbIX (4aCTOTHbIX) KaHanoB, X=(0 — 5)
XC — yncno koMbrnHMpoBaHHbIX kaHanoB X=(0 — 4)*

Xl — uncno TokoBbIx kaHanos, X=(0 — 8)

XR - yncno kaHanos TepMomMeTpoB conpoTusneHus, X=(0 — 4)
basoBble KOHUrypaummn:

4C2I2R vnun 5F2I4R ana ncnonnexHnsa H1
2C412R vnn 4C412R gna ncnonHeHuns WMA1
2F4l ana ncnonHexnsa WM1-Ex
2F2C2R vinu 1F vnu 2F wnu 4F onsg ncnonHennsa DIN
2F2C2R pns ucnonHeHus BM
11 nnu 1F gna ncnonnenna UPP
* KOMOMHMPOBAHHbIA KaHan — TOKOBbIN UM YNCAO-MMMNYNbCHBIN (BbIOOP TUNa KaHana-
NporpamMMHbIN)

D - byHKUUOHaNIbHOE Ha3Ha4YeHUe

1 - TennoBblMUCANTENb B COCTaBE TEMNSIOCHETYMKOB (BOAAHBIE CUCTEMbI)

2 - TennoBblYNCNUTENDb B COCTaBE TEMNSIOCYETYMKOB napa

3 - Ma30BbI KOPPEKTOP (BbMUCNTENL OOBbEMa rasa B CTaHAAPTHbBIX YCIOBUAX)
4 - [porpammmnpoBaHue No 3akasy

5 - MNporpammmpoBaHue noTpedutenem

N - mModugukauuss ucmoyHuka numMaHusi
2 - moa.2 (6e3 UCTovHMKa NUTaHUs pacxogoMepoB)
3 - Mmoa.3 (C MCTOYHMKOM NUTaAHUS PpacxoLoMepoB)
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O - dononHumersnbHbIe onyuu

MK — nporpamma IMProgram u kabenb ans nporpaMmMmmpoBaHus
RS485 — nononHuTeneHbIn (BTOpon) nHtepdenc RS485

42 — Bbixog (4 — 20) MA

42x2 — nBa Bbixoga (4 — 20) MA

ML — kaHan MicroLan

Bornee noapobHble cBeaeHus, Heobxoammble onsi 3akasa npmbopa, 3aHOCATCA B
onpocHbIn NUCT (MNpunoxeHue [1), KOTOPbIA HanpaBnaeTCca NPeanpUsTUIO - U3TOTOBUTENIO.

1.2 TEXHUYECKUE XAPAKTEPUCTUKU

1.2.1 BxogHble KaHanbl

1.2.1.1 YHudpuuymuposaHHble TokoBble (0 — 5) MA, (0 — 20) MA, (4 — 20) mA (ot 0 oo 8
kaHanoB) wunu noteHumansHole (0—5)B, (0—-10)B (ot 0 oo 4 kaHanoB.).

1.2.1.2 YacTtoTHble WK yucno-umnynscHole (o1 0 go 5 kaHanos). [JuanasoH 4acTtoT
ot 0,002 go 2000 Iy

1.2.1.3 OQuckpeTHble (oT 0 0o 4 kaHanoB).

1.2.1.4 CymmapHoe 4ncno kaHanos He 6onee:

— ncnonHenne H1 8;
— wucnonHenne H1(5F214R) 11;
— ncnonHenve WM1 10;
— ncnonHenne WM1-Ex 6;
— ncnonHenne DIN n BM 6;
— ncnonHenne UPP 1.

1.2.1.5 TepmomeTpoB conpoTtumeneHns (ot 0 Ao 4 kaHanos).
[nanasoH namepsieMbix Temnepatyp oT muHyc 70 go nntoc 500 °C).
pagyvpoBKM TEPMOMETPOB CONPOTUBIIEHWS:
— 50fr1, 100r1, 5001 (W100 = 1,391);
- Pt100, Pt500 (W100 = 1,385);
— 50M, 100M (W100 = 1,428).
Cxema nogkroyeHust 4-x npoBogHast.
1.2.1.6 Bce kaHanbl ranbBaHN4YeCKN pa3Bsa3aHbl OT Kopnyca npmnbopa.
1.2.1.7 KonnyecTBO KaHarnoB B 6a30BbIX KOHUrypaumnax anst pasfivyHbiX UCMONHEHUI
npubopa MM2300 npuBeaeHsl B N.1.1.2.
1.2.1.8 ImeeTcs UCTOYHUK NUTaHUSA nepBuYHbIX nNpeobpasosatenen (4 — 20) MA co
cnegywwmmMmn napameTpamu:  HanpsxeHne — 24 B, Tok Harpyskn — 100 MA,
1.2.1.9 VimeeTca UCTOYHUK NUTaHUS pacxogomMepoB (Mog.3) ¢ 0OgHUM, OBYMS UK Yve-
TbipbMsi (ucnonHeHue DIN-4F) ranbBaHMYeckn pasBsi3aHHbLIMU KaHanamu.

BbixogHOe HanpskeHue UCTOYHKKA, B 24 B +5 %.
Tok Harpysku, MA:
— ansa ncnonHenusa DIN, UPP, BM 100 Ha 1 kanan;
— ansa ncnonHenusa WM1, H1 300 (200 n 100; 150 n 150) Ha 2 kaHana;
— ana ncnonHenus WM1-Ex 60 Ha 1 kaHan.

1.2.1.10 BxogHoe conpoTtmeneHne ang TokoBbix Bxogos, Om  50; 100 nnn 250 +1 %
(10 kOM + 5% p[nga noTeHuuanbHbIX BXOOO0B).

1.2.1.11 BbITEKaOLWNN TOK:
— OJ19 YNCNOMMNYIbCHBIX KaHaNnoB 4,5 +1,0 MA,
— ANst KOMOUHMPOBAHHbLIX KaHanoB 10 + 2,0 MA,

1.2.2 MNMorpewHoCcTbL N3MepeHun
1.2.2.1 MeTponornyeckme xapakrepuctmku npnbopos npeacrasneHsl B Tabnuue 1.1.
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Tabnuua 1.1
HanmeHoBaHMe xapakTepucTukm 3Ha4eHue
[dnanasoH namepsiembix BenWYUH (pacxod, AasrieHue, OnpepensieTca ananasoHoM
Temnepatypa v ap.) N3MEpPEHNIN NEPBUYHbIX

npeobpasoBartenen u
OrpaHNYEeHNIN HEe MeeT.
[nanasoH BbIMNCIEHHbIX
3Ha4eHu B npubopax He

orpaHMynBaeTcs.
Mpepenbl gonyckaemMon OCHOBHOM MOrpeLHoCTU Mpu
npeobpasoBaHMn BXOLHbIX CUrHAMOB:
- npuBegeHHOM [Ans  YHUUUMPOBAHHBIX  BXOAHbLIX 10,05 vnn +0,1; nnn £0,2
curHanoB  (9NEKTPUYECKUA  TOK,  dnekTpudeckoe | (3a HOpMUpYlOLLEee 3HaYeHne
HanpskeHue), % NPUHMMAaETCs 3Ha4YeHne

AnanasoHa n3amepeHnn
BXOLHOro curHana)
- OTHOCUTENbHOW ANS1 YUCIIO-UMMYIbCHbIX (4aCTOTHbLIX)
BXOAHbIX curHanos, % +0,05 vnn £0,1
- abcontoTHOM ans BXOAHbIX cuUrHanos oT
TepmMonpeobpasoBaTtenen conpotTneneHus, °C:
- B AMana3oHe C pa3HOCTbH BEPXHErO M HMKHEro

npeaenos namepenmn < 300 °C +0,1 vnun +£0,2
- B AvanasoHe C pa3HOCTbK BEPXHErO M HUXKHETO
npegenos namepeHunin > 300 °C 10,5

- abConTHOM NMPU U3MEPEHUN Pa3HOCTM TemnepaTyp
(At) napHbIX M3MepUTENbHbIX KaHanoB ANs BXOAHbIX
curHanoB oT TepMornpeoGpasoBaTerieit ConpoTUBIEHUS

B gnanasoHe ot 0 go 150 °C, °C +[0,03 + 0,001-At]

JJononHuTenbHas abcontoTHas NOrpeLLHoOCTb, He npesbiwaet 0,5 ot

Bbl3BaHHass WM3MEHEHWEM TemnepaTypbl OKpYyXatoLen OCHOBHOWM abCONOTHON

cpeapbl MOrpeLLUHOCTM Ha Kaxable
10 °C

Mpegensl gonyckaemon npuBegeHHON MNOrpeLLIHOCTH +0,1 nnun +£0,2

BbIXOAHbIX kaHanos (4 — 20) MA, % (HopMupytoLee 3HayveHune: 16
MA)

Mpepenbl gonyckaeMon OTHOCUTESNBHOM MOrpeLuHoCTH +0,01

npu n3amepeHnn spemexun, %

1.2.2.2 MNpegenbl gonyckaeMon OCHOBHOWM MOMPELUHOCTU MPU UCMONb30BaHUM Npubopos
B COCTaBE M3MEpPUTENbHbIX KOMMMEKCOB NpeacTaBneHbl B Tabnmue 1.2.
Tabnuua 1.2

N3mepuTtenbHbIN N3mepsemada BenuynHa [wnana3soH Mpenenbl gonyckaemown
KomMnnekc N3MEepPEHUNn | OCHOBHOM NMOrPEeLUHOCTH
CueTtumk xmngkoctu | Macca xumagkoctu, T ot 0 oo 10° |+0,2 % (oTHOCUTENbHAS)
Temnepartypa, °C ot -70 go 10,1 (abcontoTHas)
+200
TennocyeTymk Macca TennoHocutens, T ot 0 oo 10° |+0,2 % (oTHOCWUTENbHAS)
Konuuectso Tennoson aHep- | o1 0 go 10° +(0,4+ 3/ At) %
rmu, Mkan (oTHOCUTENBHaSA)
Temnepatypa, °C ot 0 oo 180 10,1 (abcontoTHas)
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N3ameputenbHbIn N3mepsemasn BennynHa [vana3soH Mpepensl gponyckaemown
KOMMIeKc N3MEepPEHNN | OCHOBHOW NOrPELLHOCTU
PasHocTb Temnepatyp, °C ot 3 oo 150 +(0,03 + 0,001-At)
(abcontoTHag)
Tennocyetynk ana |Macca TennoHocuTens, T ot 0 o 10° 10,25 %
napa (oTHOCUTENbBHaSA)
KonnyecTBo Tennosoii aHep- | oT 0 no 10° |+0,4 % (oTHOcUTenbHast)
rmu, Mkan
Temnepatypa, °C ot 100 go 500 10,5 (abcontoTHas)
[aenenune, MlNa ot0po6 +0,1 % (I'IpI/IBe,EI,eHHaFl*)
Komnnekc yueta |OGbem B cTaHAAPTHbIX ot 0 go 10° +0,35 %
rasa ycrosusix, M (oTHOCKTENBHASA)
Pacxopg B cTaHOapTHbIX ot 0 1o 10° 0,35 %
ycrnoBsusix, M2/y (oTHOCUTENbBHaSA)
Temnepatypa, °C ot -50 go 10,1 (abcontoTHas)
+100
[JaBneHne, Mla ot0po06 10,1 % (npuBeneHHas™)
MpuBeaeHue pacxona n - 10,05 % (oTHOCUTENDL-
obbema K cTaHaapTHbIM Has)
YCIoBUAM

* 3a HopMUpytoLLee 3HaYeHe NPMHUMAETCs 3HaYeHne ananasoHa N3MepeHuin BXOLHOro
curHana.

1.2.2.3 [JononHutenbHass MNOrPeLIHOCTb, Bbl3BaHHAs W3MEHEHUEM  HanpsKeHns
nUTaHWsa B gManasoHe paboynx yCcrioBui, HeECYLLIECTBEHHA.

1.2.3 BbixogHble KaHanbl

1.2.3.1 [Jo 4 kaHanoB Tuna Cyxon KOHTaKT. B kadecTBe KOMMYTaALMOHHbIX 3fIEMEHTOB
NCnonb30BaHbl TBEPAOTENbHbIE pene (HanpskeHne kommyTauum — 60 B, Tok — 150 MA).

1.2.3.2 [0 2 naccuBHbIX TOKOBbIX kaHanoB (4 — 20) MA ¢ np1MBeAeHHOW NOrPeLIHOCTLIO
+0,1 % wnn £0,2 %. HanpsikeHmne nutanms ot 10 go 30 B. KaHanbl umeroT ranbBaHunye-
CKY0 pa3BsA3Ky.

1.2.3.3 KonnyectBO ©n Tun KaHanoB onpeaensieTcs npu 3akase npubopa
(npunoxenune [).

1.2.4 Nupgmnkauus

1.2.4.1 Mpnbopsbl uncnonHennn H1,LLM1,DIN wumetor andasutHo-ungposon XKK-
aucnnen 2x16 cumonos. Mo oTaenbHOMY 3aKka3y MOXET yCTaHaBNMBaTbCA rpadonyeckum
aucnnen. MNMpubopbl ncnonHeHns UPP XXK-gucnnen 2x8 cumBonoB unn 4-x paspsigHbii
CBETOANOAHBIM NHOUKaToP.

1.2.4.2 Yncno vHaNUMpyeMbIX pa3psaaoB A1 NapaMeTpoB, permcTpupyemMblx Hapac-
Tawwmm utorom — 7. LleHa eanHuubl Mnaguwero paspsga 3aBUCUT OT NMPOAOIDKUTENBHO-
CTW OTYETHOro nepuoda M BenMYMHbI pacxoda, ycTaHaBnMBaeTCs Npyu nporpaMmmMupoBa-
HUKM npmnbopa.

1.2.4.3 HouumpytoTcs napameTpbl MO BCEM 3a4eACTBOBAHHBbIM U3MEPUTENbHBIM Ka-
Hanam u HeobxoaMMoe KONMMYECTBO BbIYMCIIEHHbBIX NapamMeTpoB (4o 32 napameTpoB).

1.2.4.4 BbIbop nHAMLMPYEMOrO KaHarna npouM3BOAUTCS nocrnegoBaTeribHbIM - LMKnYye-
CKUM NepebopoM C NMOMOLLIbKO KHOMOK Ha NMLIEBON NaHenNu.

1.2.4.5 lNocne BKMKOYEHUS WMHOMUMPYETCA MapamMeTp B HYfeBOM KaHane, CcoOTBeT-
CTBYIOLLMI OCHOBHOMY HasHayeHuto npubopa (Hanpumep, KONMYeCcTBO TEMSIOBOW 3HEpP-
rmn, ecrniv Npubop BbINOMHAET PYHKUUN TENNOBLIYNCTIUTENS).
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1.2.4.6 Mpnbopsbl nmetoT ceetoagnogHbin nugukatop C (CUMHAJT), KoTopbin CriyXut
ANs VMHOWKaUUKW BbIXO4A CUrHaroB Ha M3MEPUTENbHbIX BXodax 3a npegensl. [Mpnbopsbl
ncrnonHeHun WM1 n DIN umetoT no 4 ceeToanogHbIX MHAMKATopa, a Npmbopbl UCNONHEe-
Hua H1-4C2I2R — no 2 vHaukaTopa, MHANUMPYIOLLME COCTOSHWE BbIXOOOB TUNa CyXou
KOHTaKT.

1.2.5 Perucrpauusa xona napameTpoB BO BPpeMeEHMU

1.2.5.1 MNMpnbop obecneumBaeT perncrpaumo He meHee 8 napameTpoB (MCMOMHEHME
UPP He meHee 4 napameTpoB).

1.2.5.2 Habop peructpupyembix napameTpoB W MHTEpBan pernctpauumn 3agarTrcs
nonb3oBaTenieM C KOMMbloTepa.

1.2.5.3 O6bem apxumeHon namatn — 300 K6awnt (B ncnonHeHnn UPP — 30 Kbawr).
Mpnbop obecnevnBaeT BeaeHWEe apXMBOB C MHTEPBANOM BpeMEHU OT 1 MWHyTbl OO 24
4acoB N KONIMYECTBOM apXMBUPYEMbIX U3MEPEHHBIX NN BbIYUCIEHHbBIX BENUYNH B OLHON
3anucu o 32. InMtenbHOCTb pernctpaumm B 3aBMCUMOCTU OT KONIMYECTBA perncTpupye-
MbIX MapamMeTpoB npmeeaeHa B Tabnuvue 1.3.

Tabnuuya 1.3
KonnuecTteo AnvTenbHocTb AdnutensHocTb AnuTtensHocTb
erncTpupyembix | PervcTpalin permcTpaumn permMcTpaumm
P na apme?Ty OB no4acosoro MOCYTOYHOrO NMOMEeCSIYHOro
b P apxmea, CyToK apxuBa, CyTOK apxuBa, MecsiLeB

32 100 192 36

24 133 256 48

16 200 384 75

12 267 512 96

8 400 768 144

4 800 1536 288

1.2.5.4 MNpubop coxpaHseT 3aperncTpnupoBaHHy MH(OPMaLMIO NpU OTKAKYEHUN Ce-
TEeBOro nutaHus He meHee 10 ner.

1.2.5.5 Mpnbop nmeeT cyeTunK BpemeHu HapaboTkn. LleHa geneHuna — 1MmuH.

MorpelwHocTb n3mepeHusi Bpemenun He 6onee 0,01 %.

1.2.6 UHTepdencsl
1.2.6.1 Bce ucnonHenus npnbopa umetot nurepdenc RS485. NHtepdenc RS485 uc-
nonb3yeTca Ans nporpaMMmpoBaHus npubopa u BkoYeHus npubopa B ceTb cbopa
AaHHbIX NOA4 ynpaBrieHMEM KoMMbloTepa (B TOM vncre no npotokony MODBUS).
1.2.6.2 Llenn nHTepgenca nMeroT ranibBaHNYeCKyo pa3Bs3ky.
1.2.6.3 NMpwn paboTe B ceTn Npnbop MOXET BbINONHATL crieayrowme pyHKUnK:
- NepeaaBaTb AaHHbIE O TEKYLUUX 3HAYEHUSIX U3MEPSAEMbIX NapamMeTpOB;
- nepeaaBaTb pe3ynbTaTbl TECTMPOBaHNA NpmMbopa;
- NepeaaBaTb apXUB HAKOMJIEHHbIX JAHHbIX O XOA4E NapaMeTpPOB BO BPEMEHMU;
- NepefasaTb JaHHbIE nacnopTta npubopa;
- NepeaaBaTb XypHar HelTaTHbIX CUTyauun;
- nepefaBaTb KOHTPOSbHblE KOAbl 3aLUTbl OT HECAHKLUMOHWMPOBAHHOIO BMeELUa-
TenbCTBa B YCTAHOBKM NapamMeTpoB nNpunbopa;
- MIPMHMMAaTb AaHHble Ans Bblbopa perncTpmpyembix napameTpoB U BEMUYUHE UH-
TepBana permcrpauuu;
- NPUHUMATL OaHHble ANS NPOrpaMMUPOBaHNS XapaKTEPUCTUK N3MEPUTESNbHbBIX Ka-
Harnos;
- NPMHMMAaTb AaHHble 0 KOHGUrypaLumm npubopa (3NEeKTPOHHbIA NacnopT).
1.2.6.4 Tlpubop (He Bce Mogudukaumm) umeet wuHTepdenc RS232. WNHTepdpeic
RS232 ncnonbsyetca gna nporpammmpoBaHusa npubopa n CYNTbIBaHUSA apXxmBa Ha MecTe
yCTaHOBKW npubopa ¢ nomoLlbto cumntbiBatenda apxusa MIM2330 nnu komnbtoTepa knac-
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ca HoyTtOyk. Pasbem mHTepdenca yctaHOBNEH Ha nepegHen naHenu npubopa. anbea-
HMUYECKOW pa3Bsa3KN MHTEP(ENC HE UMEET.

1.2.6.5 Mo otgenbHoOMy 3akady B npubopax moaudukaumni LWM1-2C4I12R, LWM1-
4C4I12R, H1-4C2I2R, DIN-2F2C2R yctaHaBnusaeTcs BTopon uHTepdenc RS485. JtoT
MHTepdenc ncnosb3yeTcs:

- ansa obmeHa nHopmaumen ¢ KpynHoopMaTHbIM MHAMKaATOpPHbIM Tabno MIM2400;

- onst obmeHa nHgopmaumen c rpacdpmyecknm nHankatopom MM2375;

- ana obmeHa nHopmauuen ¢ nepBuYHbIMM NpeobpasoBaTensamMu unu Grnokamu
nepBuYHbIX npeobpasoBaTtenen (MHoronapamMeTpudeckuMn gaTdnkamu), MMeLUMn
undpoBoK BbIXO (4N HEKOTOPbLIX TUNOB MHOronapamMeTpuU4ecKknx 4aTymkoB, Hanpuvep,
MeTpaH 335, MOXeT ycTaHaBnMBaTbCA MHTEPENC «TOKOBAs NETNA»);

- KaK AOMONMHUTENbHbIN MHTEepdEeNnCc Ana nporpaMMmupoBaHus npubopa n BKIOYe-
HUA npubopa B ceTb cbopa AaHHbIX NoA ynpaBfieHMEM KomnbioTepa (B TOM 4ucne no
npotokony MODBUS).

WHTepdenc nmeet ranbBaHNYECKYIO Pa3BA3KY.

1.2.6.6 o oTgenbHOMYy 3aka3y B npubope yctaHaenmBaeTtcs uHTepdenc MicroLan.
NHTepdenc ucnonbayetca gna nonyyvyeHna uHgopmaumm ¢ UM@POBLIX TEPMOMETPOB
DS18B20 n gnckpeTHbIx curHanos c kntoden DS2405, DS2408, DS2413 dupmbl Dallas
Semiconductor. WHTepdenc ranbBaHN4YECKON pa3BA3KM HE NMEET.

1.2.7 O6bwme pAaHHbIE

1.2.7.1 MNutaHne npubopa OT CETU MNEPEMEHHOr0 TOKa C HanpsbkeHwem ot 187 ao
242 B v vyactotom (50 £2) L.

1.2.7.2 MNoTtpebnsemasn moLHOCTL He 6onee 8 B-A 6e3 BHelHMX Harpy3ok. C noakmnto-
YeHHbIMW BHELLUHUMUW Harpy3kamu (4ns nctovHuka nutaHua mog. 3) 15 B-A n 20 B-A npu
Tokax Harpy3sku 0,2 A n 0,3 A COOTBETCTBEHHO.

1.2.7.3 3onaumusa anekTpuyecknx uenen oTHOCUTENbHO Kopnyca npubopa BblaepXu-
BaeT B HOPMarbHbIX YCMOBUAX B TeYEeHWE OOHON MWHYTbl OEWCTBME WCMNbITAaTENbHOMo
HanNpsKeHUs1 NePeMEeHHOro Toka cuHycomganbHon gopmbl Yactoton 50 'y 1 gencreyto-
wmm 3HavdeHuem 1500 B.

1.2.7.4 TabapuTtbl 1 Macca npmnbopa He bonee:

- ncnonHexnme H1 190x170x45 mm, 1,0 kr
- ncnonHexHve WM1 144x72x90 mm, 0,8 kr
- ucnonHexwue DIN (1F; 2F) 107(54;72)x86x60 mm, 0,3 kr
- ucnonHeHne DIN-BM (BHewHWI nameputenbHbin 6nok) 115x65x30 mm, 0,4 kr
- ucnonHexnne UPP 72x72x35 mm, 0,3 kr

1.2.7.5 [lnanasoH pabounx temnepatyp ot 0 go 40 °C unm oT mmHyc 40 go nnwoc
40 °C (no cneuunanbHOMy 3akasy)

1.2.7.6 OTHOCcHTenbHas BnaxHocTb Ao 80 % npu 35 °C 1 bonee HU3KUX TemnepaTypax
0e3 KoHaeHcauum Bnaru.

1.2.7.7 CTeneHb 3awmTbl Npudopa oT Bo3aencTeus BHewwHen cpeabl IP30.

1.3 COCTAB U3OENNA
1.3.1 CocTaB komnnekta npubopa npuseaeH B Tabnumue 1.4.

Tabnuua 1.4

HanmeHoBaHue O603Ha4veHne Konun4yecTtBo, WT. MpumevaHue
H1|LWM1 | DIN | BM PP

Mpnbop BTOpUYHBIN | MM23.00.00.001TY | 1 1 1 1 1
TEnnoaHepro-
koHTposinep VMIM2300

PykoBoacTso no M23.00.001P3 | 1 1 1 1 1
aKcnnyaraumm

Macnopt NMM23.00.00111C | 1 1 1 1 1
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HanmeHoBaHune O603Ha4veHne Konun4yecTtBo, WT. MpumeyvaHue
H1|LWM1 | DIN | BM |UPP

KpoHwTenH 23.00.050 1

Kabenb RS232 MM23.00.910 1 Mo 3akasy

Kabenb RS232 1 Mo 3akasy

DB9-DB9

LLIHyp-koHBEpPTOP NM23.16.51 1 1 Mo 3akasy

RS232-RS485

Bunka MiniDIN-4M 1 1

KrnemwmHble konogkmn | MC420-350-4(2) | N | N N | N| N | N-uucno
MC100-762-2 | 1 1 1 | 3aKkasaHHbIX
MC1.5/2-ST 1 1 BXOJ0B 1 BbIXO40B

Bunka DB-25F 1

C KOXXYXOM

PoseTtka DHS-15F 1

C KOXXYXOM

MporpamMmmMHbIN ImProgram 1 1 1 1 1 | MNo 3akasy

KOMMNeKc

1.4 YCTPONCTBO U PABOTA

1.4.1 Mpnbop BbINONHEH Ha Ba3e 32-pa3psgHOro MUKPOKOHTponnepe ¢ sgpom ARM7
doumpmbl NXP.

BxogHble curHanbl ¢ namepuTerbHbIX KaHanoB NocTynalT Ha MynbTunnekcop (MX) u
Aanee Ha 16-pa3psigHbli aHanoro-umdposon npeobpasosatens (ADC), undgposon cur-
Har ¢ KOTOpOro noctynaeT Ha MUKPOKOHTPONIEp.

TepmomeTpbl conpotuenenus (RT) nogknoyaTcs No YeTbIpeXnPOBOAHON  CXEMeE.
[ns aBTokannubpoBku npnbopa npu namepeHnn RT ncnonb3yeTcs aTanoHHbIN Pe3ncTop
Rref, nogkntodaemblir K BXogam MyrnbTUMeKcopa.

YnpaBneHne MynbTUNIIEKCOPOM  OCYLLIECTBISETCA OT  MUKPOKOHTponnepa. Mukpo-
KOHTpOSiep NPOU3BOAUT NEPEKNoYeHne BXOAHbIX KaHanoB B 3a4aHHOM nocneaoBaTesibHO-
cTu.

MWKPOKOHTpOSINEp NPOM3BOANT HOpManu3auuo U nMHeapmsauunio BXO4HbIX CUrHamnoB,
BblYMCIEHME NapaMeTPOB MO CUrHanamMm HeCKONbKUX OaTYMKOB, Bblgayy AaHHbIX HA MHAOK-
KaTop, perucTpaumio aHHbIX B apXMBHOW NaMATN U OOMEH AaHHbIMU C KOMMbIOTEPOM MO
nHTepgencam RS232 n RS485.

Pesynbtatbl M3MepeHWn WHANUMPYIOTCS C MOMOLbIO ABYXCTPOYHOrO andgaBuTHO-
umcpposoro XKK-gucnnesa. B ogHoOM 13 pa3pagos aucnnes UHOANLMPYETCS CUMBOS «=»,
MUralLWnn ¢ NepUoaoM 2 CeK, YTO ABNAETCA MPU3HAKOM HOopMaribHoOW paboTbl npouec-
copa. B npubopax ncnonHenna UPP moxeT yctaHaBnuBaTbCa 4-X paspsigHbli cBETOOM-
OJHbIN Ancnnen.

Linkn namepeHuii noBTopsieTcst ¢ nepnogom 1cek, BoipabaTtbiBaeMbiM Tarimepom RTC
Ha 6ase KBapLeBOro reHepatopa (4acbl peanbHOro BpEMEHN).

Pernctpauusa xoaa npouecca BO BpeMeHM (BegeHue apxvmBa) Npou3BoAUTCS B 3ano-
MuHatowem yctponctee FLASH tuna. O6bem pernctpmpyemMbix B apxXmBe AaHHbIX paBeH
300 Kb6awr.

MCTOYHMK pe3epBHOro NuTaHus BbINOMHEH Ha nuTueBon batapee Tuna CR2032. Cpok
cnyx6bl 6aTapeun — (8 — 10) ner.

1.4.2 lNporpammHoe obecneveHne npubopa cocTtonT n3 6a3oBOro Moayns, 3anncaHHo-
ro Bo FLASH namaTb MMKpOKOHTpoOMnepa, 1 nacnoprta KoHuUrypaumum ¢ 6rokamm KOH-
CTaHT, A4aTYMKOB M nonpaBok. ba3oBbi MOAyNb yCTaHaBAMBAETCA Yyepes3 crneumnasrbHbIn
nHTepdpenc, HegoCTyNHbLIN Npu onnoMmbupoBaHHOM nNpubope. MNMacnopT kKoHUrypauun c
OrnoKamMu KOHCTaHT, AaTYMKOB U MOMPaBOK 3aHOCUTCA B nepesanucbiBaemMyto C KOMMbHo-
Tepa namate EEPROM.
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1.4.2.1 KoHdourypmpoBaHue npmbopa Npon3BOAUTCS Ha KOMMbIOTEPE B NPOrpaMMHON
cpege IMProgram; pasgen meHwo — “KoHdurypaums”. PykoBoaCcTBO nosib3oBaTesis no-
crasnseTtcsa ¢ naketom nporpamm IMProgram. lNocne co3gaHna nacnopTa OH 3anucbiBa-
eTcsa B Nnpnbop no kaHany RS232 nnn RS485.

Mpu 3anucn nacnoprta KoHcUrypaumm ¢ 6;10KkaMm KOHCTaHT, AaTYUMKOB M Nonpa-
BOK Npubop cdopmupyeT KOHTpOsnbHble Koabl 3anucu. HecooTBeTcTBME KOAOB,
cuynTbiBaeMbIX ¢ npubopa, kogam, 3acpukcMpoBaHHbLIM NpU 3anMcuU nacnopTta, CBU-
AeTenbCcTByeT O HeCaHKUMOHMPOBAHHOM BMelLaTeNnbCTBEe B KOH(Urypauuro npu-
6opa. Nprbop mMoxeT BbITb 3aLMLLEH OT HECAHKLMOHMPOBAHHOIO M3MEHEHNSA NacnopTa
KOHuMrypaumm ¢ 65iokamm KOHCTaHT, 4aTYMKOB M MONPaBOK Naponem.

1.4.2.2 YcTaHOBKa 4acoB pearibHOro BpeMeHu 1 copoc nokasaHun npnbopa npomsBo-
ANTCS C KoMMbloTepa.

1.4.2.3 CunTbiBaHME TEKYLLUMX NOKa3aHUN npubopa n apxuea, npeactaBneHne gaHHbIX
B rpadomyeckom Buae 1 (popmMmpoBaHMe OTYETOB MPOU3BOAUTCA B NPOrpaMMHON cpeae
IMReport, koTopasi UICNONb3yeT ANEKTPOHHbIA NacnopT npudopa.

1.4.3 lNpubopbl CcHabXxeHbl OBYMS nocriegoBaTeribHbIMU UHTepdencamm: RS232 u
RS485. B npnbopax mog. «MPP» nmeetcsa Tonbko nHTepgenc RS485.

NHTepdenc RS232 ncnonbayetca gnga nporpaMmmMmmpoBaHus npubopa nnu cHNTbiBaHUS
HaKoMneHHbIX AaHHbIX M3 O3Y Ha mMecTe yCcTaHOBKM Npubopa ¢ NOMOLLbIO CHUTbIBATENS
apxmsa MMIM2330 nnn komnbtoTep knacca HoyToyk.

NHTepdenc RS485 mmeeT ranbBaHWYECKYH0 pa3BA3Ky OT BblYMCAUTENbHOro ©Groka.
NHTepdenc ncnonbayeTtca ons noaknioyYeHns npudopa K cetn nog ynpasneHnem N3BM.
NHTepdenc RS232 ranbBaHN4YECKON pa3BA3KN HE NMEET.

1.4.4 VACTOYHUK NUTAHNA.

1.4.4.1 Ina nutaHua npubopa u nNepBUYHbLIX nNpeobpasoBatenen HeobxoauMo He-
CKOSbKO HanpshKeHUN, rafibBaHUYECKM pasBs3aHHbIX ApYr OT gpyra, KoTopble npuBeneHbl
B Tabnuue 1.5.

Tabnuua 1.5
Ne HanpskeHue Tok YTto nutaetcs
1 |+5B 150 MA BbluncnntensHbI  3MEpUTENbHBIN BI10KK
2 |+(10-12)B 40 vA N3mepuTtenbHbin 6nok (F-Bxoabl)
3 |+24B 100 MA [MepBnyHbIe npobpa3oBatenu (4 — 20) MA
4 |+5B 60 MA NHutepdenc RS485 (Ha nnate KoHTponnepa)
5 |+24B 200(150) mA  |Pacxogomep NMPUM, OPI-M, APC, M-300 v gp.
6 |+24B 100(150) MA  |Pacxogomep NPUM, OPI-M, OPC, M-300 v gp.

MakcumarnbHbIn CyMMapHbIN TOK KaHanos 5+6 He 6onee 300 MA
["OpU30OHTaNbHBLIMU SIMHUSAMWU pasfesieHbl ranbBaHUYECKN pa3Bsi3aHHble rpynnbl KaHa-
NI0B HaNPSKEHUN NUTAHUS.
1.4.4.2 ACTOYHUK NUTaHNA UMeeT ABe MoauduKauum, oTnmyarowmecs BO3MOXKHOCTS-
MU NUTaHUSA NepBuYHbIX Npeobpasosatenen (MM):
- mogudumkaumsa 2 - kananol 1,2,3,4.
- mogudumkaums 3 - kananel 1,2,3,4,5,6.

1.5 CPEOCTBA USBMEPEHUA, MUHCTPYMEHT U NPUHAONEXHOCTHU

[na npoBepkn cootBeTcTBUA npmnbopa MM2300 TpeboBaHMSM TEXHUYECKUX YCITOBUN
MM23.00.00.001TY, BbiNnonHEHMs1 paboT NO TEXHUYECKOMY OBCMY>XMBaAHUIO U TEKyLLEMY
PEMOHTY npubopa 1 ero yHKUMOHanNbHbIX BGIIOKOB MCMNOMbL3YHTCA CEPUMHO BbiMyckae-
Mble CpeacTBa U3MEPEHUS.

1.6 MAPKUPOBKA U NMJIOMBUPOBAHUE

1.6.1 Ha kaxxgom npmnbope HaHeceHb! (cM. puc.2.1, 2.2, 2.3):
- 3HaK yTBEpPXAEeHUA Tuna (neeas CTopoHa NUUEBOW NaHennm);
- 3HaK cooTtBeTcTBMA TP TC (nesas cTopoHa nuLEBOKr NaHenmn);
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- bupmeHHoe HasBaHue: "MIM2300 TEMJTOSHEPITOKOHTPOJIEP" ana ncnonHeHuns
H1; “TENNO3HEPIOKOHTPOJIIEP NM2300WM1” gns ucnonHenusa WM1; “TEMNO-
OHEPIOKOHTPOIJIEP WM2300DIN” pgns  ucnonHenuss DIN;  “UUM2300BM” 1
“UUM2300UPP” ansa ncnonHenmnn BM n NPP.

- 3aBOCKOM HOMEp, COCTOSALWMA M3 ABYX OYKB naTUHCKOro andasuta n Tpex umdp
(npaBas cTopoHa NUUEBOW NaHenu).

1.6.2 Ha 6okoBon noBepxHOCTU npudopa moa. WM1 n Ha nuueBon naHenu npubopa
moa. H1 HakneuBaeTca ogHopasoBas nneHodHast nnomba co 3HakoM nosepku. B npmbo-
pax moa. DIN, BM n UPP ogHopasoBasi nnieHo4YHas nnomba co 3HakOM MOBEPKM Hakre-
MBaeTCs Ha MecTO CoeJMHEHNSA OCHOBaHUS U KPbILIKK Kopnyca.

1.6.3 Ha noTpebuTenbcKkon Tape HakneeHa aTukeTKa, cogepxallas HauMeHoBaHWE U
Homep npubopa.

2. UCMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 SKCMNYATAUNOHHBIE OrPAHUYEHUA

2.1.1 MNuTaHne npubopa: ceTb NepeMeHHOro Toka C HanpsbkeHnewm ot 187 oo 242 B
n vactoton (50 + 2) 'y,

2.1.2 Anana3soH pabounx Temnepatyp ot 0 go 40 °C (ot muHyc 40 go nntoc 40 °C no
crneunanbHOMy 3akasy)

2.1.3 OTHocuTenbHasa BnaxHocTb 4o 80 % npu 35 °C n 6onee HU3KUX TemnepaTypax
©e3 KoHaeHcauum Bnaru.

2.1.4 CteneHb 3awWwuTbl Nnpudopa oT Bo3AencTeumst BHewHen cpebl IP30.

2.2 NOAroToBKA U3AOENUA K UCTMOJIb3OBAHUIO

2.2.1 PacrnonoxeHue oOpraHoB YyrpasfeHus, MHAMKauuM M nogknwodveHns npubopa
npueeeHo Ha puc.2.1 — 2.8.

2.2.2 YctaHoBka npubopa.

2.2.2.1 YcTaHoBUTbL Npnbop Ha MecTe aKkcnnyaTaumun.

Ecnu npubop yctaHaBnmMBaeTCcsa Ha AT, TO cnegyeT pyKoBOACTBOBATbLCA puc.2.6. MNMpu-
0op Ha LMTe 3aKpennsaeTcs C MOMOLLbIO KPOHLITENHOB, BXOASALLMX B KOMMMEKT NOCTaBKM.

2.2.2.2 ToaknioynTb NPOBOA 3a3eMSEHUS K 3aXKUMY 3a3eMIIEHMS.

2.2.2.3 MoakniounTb pasbem (pas3bembl) NEPBUYHBLIX NpeobpasoBaTenen.

MepBnyHbIE NpeobpasoBaTeniv NOAKNYAKTCH K pa3beMy B COOTBETCTBUM CO CXEMOM
nogknoyeHms (cm. nacnopt npubopa).

2.2.2.4 Ecnn npubop MMmeeT CBA3b C KOMMbIOTEPOM No uHTepdency RS485,10 noa-
KIOUnTb pasbemM UHTepgenca.

2.2.2.5 lMoaknioynTb CeTeBOM LLHYP U BKKOYUTL NPUBOP B CETb, NPU 3TOM JOSTKEH 3a-
ropeTbcsa 3eneHbi nHankatop "CETb".
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PucyHok 2.3 — OpraHbl ynparneHus, nHaukauum n kommyTtauum npmbdopa MM2300LLM1:
a) nepeaHss naHenb; ; 6) 3agHAA NaHenb 4NS MOAENY C UICTOYHMKOM NUTaHUA Mog. 2;
B) 3aQHAA NaHenb Ans MOAeNin C UICTOYHUKOM NUTaHnsa mog. 3



16

1MM23.00.001.P3

7
p

’
P
’ w

220V 50Hz 6

PucyHok 2.4 — YcTtaHoBka npnbopos MM2300LLM1 Ha wmT
1 - Mpnbop NM2300LLM1, 2 - LWnT, 3 - KpoHwTenH, 4 - BuHt M4x10
5 - Bblpes B wmte 138x68, 6 - Knemma 3aszemneHus
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PucyHok 2.5 — OpraHbl ynpaBneHusi, nHaukauum n kommyTtauum npmbopa MM2300DIN
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PucyHok 2.6 — OpraHbl ynpasneHus, nHaukaumm n kommyTtauum npnbopa MM2300MPP
(npwn ycTaHoBKe Ha WunT Bbipe3 B wmute — 70x70)
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PucyHok 2.8 — OpraHbl ynpaBneHus, MHankaumm n kommytauum npubopa MM2300MPP-DIN
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2.3 NICNOJIb3OBAHUE N3OENNUA

2.3.1 Bzanumopencteme onepartopa ¢ NnpMbopoM OCyLLECTBNAETCA C NOMOLLBI 4-X
MHOIFO(YHKLMNOHAMNbHbLIX KHOMOK U CUCTEMbI MeHI0. KHOMKM MEHSAT CBOe HasHavyeHue B
3aBUCMMOCTU OT pexnma paboTbl N TEKYLLEro NyHKTa MEHH0.

B npubope npegycMoTpeHbl 2 pexxmuma paboThl:

— Pexum oTobpakeHnsa napameTpos;
— Pexum paboTbl C MeHIO.

B pexume otobpaxeHus napameTpoB B3aMMOAENCTBME onepaTtopa ¢ npubopom ocy-

LLIeCTBNISIETCA creayroLwmm obpasom:

— KHomka 1 — uumknuyecku nepebop O06BHLEKTOB MHAMKALUUKM MO HOMepam
BTOPOro CMMBONAa MHAEKCa MHOMKauMM B 3rIeKTPOHHOM nacnopTte npubopa
(10 = 1F). MNpun gnutenbHOM HaxaTun KHoMku (bonee 2 cek.) NOPSAOK nepe-
B6opa MeHsieTca Ha NMPOTUBOMONOXHbIN;

m
(0)]
O,

2

— KHOMKa 2 — UMKNIn4eckun nepebop OOBLEKTOB MHAMKAUMW MO HOMEpam
nepBoOro CMMBOSMA MHAEKCa WHOVKAUMW B 3NEKTPOHHOM nacnopTte npubopa.
Mpn gnuTenbHOM HaxaTum KHonku (bonee 2 cek.) Nnopsgok nepedopa MeHs-
€TCs Ha NPOTUBOMNOJSIOXHbIN;

o (

<
m
Z
c

— KHoOMKa 4 — BXo4 B MEHIO.

B pexume paboTbl C MEHIO B3aMoenCcTBMe onepaTopa ¢ npubopom ocy-
LLEeCTBNAETCS NOCPEACTBOM CreayrLwmM obpasom:

) L

— KHonka 1 — BbIxo4 u3 NYHKTAa MEHI0 U1 N3 MEHIO;

m
»
O,

— KHOMKa 3 — nepexon K crneaywowemMy MyHKTYy meHto. Npu anutensHom
HaXxaTum KHonku (Bonee 2 cek.) NopsAoK nepedbopa NyHKTOB MEHI0 MEHSAEeTCS
Ha NPOTUBOMNOMOXHbIN;

— KHonka 4 — BXxoA4 B NYHKT MEHIO.

t:4¢

HasHaueHne kHonok 2 n 3 npu Bbl60pe KOHKPETHOIO NyHKTa MEHK ONMnNCaHO HMXe.

2.3.2 CopepxaHue U CTPYKTypa MeHHo

2.3.2.1 [NaBHOE MEHIO COCTOMUT N3 CneayrLnX NyHKTOB:

— lNapamempsbl — Bxof B nogmeHto [Napamempsl;

— Bx0o0bI/8bIx00bI — BXOA4 B NOoAMEHI Bxo0bl/8bix00b! (MPOCMOTP KOHGMUrypauuu
npubopa);

— KaHarsbl— npocMoTp napamMeTpoB KaHaros;

— KoHcmaHmbl  — NPOCMOTP KOHCTaHT;

— Apxusbi— BX0[, B NOAMEHIO ApXuehbl;

— Kodbl 3anucu — npocMoTp KOL4OB 3anucu.

2.3.2.2 MNogmeHto lNapamempbi COCTOUT U3 CReayroLwmnX NyHKTOB:

— Homep npubopa — NpoCcMOTp HoMepa nNpubopa 1 agpeca npmbopa;

— KoHgpue. npubopa  — NnpocMOTP KOHUrypaumm npubopa: koga mMogenu, Koga UcT.
nutaHus, sepcum MO, koga 3agayn, dopmata nocbinkn MODBUS;

— Tecm — TecTupoBaHue npubopa (cm. n. 2.3.4);

— [ama/epemsi — NPOCMOTP YCTAHOBMNEHHbIX AaTbl 1 BPEMEHMU;

— Yem-ka apkocmu — yCTaHOBKa SIPKOCTU npubopa B paboyem (KHoMKa 2) n cns-
Lwem (KHonka 3) pexumax;

— Ckopocmeb (bum/c) — nNpPOCMOTP M YCTaHOBKa cKopocTu nepedadn no RS232 wn
RS485. [1na BKOYEHMS pexXnma YCTaHOBKU CKOPOCTU HaXMUTE U YOEPXKMBAUTE B TeYe-
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HUM OBYX CEKYHA KHOMKY 2, a 3aTteM kHornky 3. CkopocTb no mHtepdency RS485 ycra-
HaBnuBaeTcH kHomnkou 2, a no RS232 — kHonkon 3. Beixog — kHonka 1.

Ecnu B npmnbope yctaHoBneH BTOpon (gononHuTenbHbi) uHTepdenc RS485, ana npo-
CMOTpa M YCTAHOBKM €ro CKOPOCTU nepedayn v KonmdecTtBa cton O6ut Haxmute kKHonky 4. Cko-
pocTb no nHtepderncy RS485-gon. yctaHaBnMBaeTCs KHOMKOW 2, a KONIMYECTBO CTOM BUT — KHOM-
kom 3.

2.3.2.3 lNogmeHto Bxodbl/8bix00bl COCTOUT U3 CNeayroLwmnX NyHKTOB:
— Bxodbl F, I, R — npocMOTp napaMeTpoB nameputenbHblx Bxoaos F, |, R;

— Bbixodbl — MPOCMOTP CYLLECTBYIOLWMX W pearibHO WCNOSb3yeMbIX BbIXOAOB
npubopa;

— Yemp-ea MicroLAN  — npocmoTp napameTpoB yctponcts MicroLAN;

— Yemp-ea Dymetic  — npocMoTp napameTpoB ycTponcts Dymetic.

HasHa4veHne KHOMOK npu NpocMOTpe NapamMeTpoB UaMepuTenbHbiX Bxogos F, |, R:

— KHOMKa 1 — BbIX0 U3 pexrmMma nNpocMoTpa;

— KHOMKa 2 — n3MeHeHne Homepa U3MepuTernbHOro Bxoaa;

— KHOMKa 3 — NpOCMOTp crieaytoLLero napameTpa usMepuTenbHOro Bxoaa.

Mpn onuUTenbHOM HaxaTuu KHonku (6onee 2 cek.) NOPSA0K N3MEHEHUSI HOMEPOB BXO-
AOB 1 TMNa napameTpa KaHana MeHaeTCa Ha NPOTUBOMOSOXHbIN.

HasHayeHne KHOMOK Npu MPOCMOTPE CYLLECTBYHOLMX N peasnibHO UCNOSb3yeMbIX Bbl-
Xo4oB npubopa:

— KHOMKa 1 — BbIX04 U3 pexuma npocMoTpa;

— KHOMKa 2 — NpOCMOTp crieAytoLLlen rpynnbl CyLLEeCTBYOLWMX BbIXOO0B;

— KHOMKa 4 — BX0O[, B peXuMM NpPOCMOTpa peanbHO MCMNoSb3yeMblX BbIXOA0B npubopa.
KHOMKOW 2 MOXXHO nepebpaTtb BCe pearibHO UCNONb3yeMble BbIXOAbl, KHOMKa 1 — BbIXOA.

HasHa4yeHune KHoMoK npu npocMoTpe napameTpos ycTporcTtB MicroLAN n Dymetic:

— KHOMKa 1 — BbIXO, U3 pexrmMma NpocMoTpa;

— KHOMKa 2 — NpOoCMOTp criegytoLwero ycTpomncTea.

2.3.2.4 HasHa4eHne KHOMOK Npu NpocMoTpe napaMmeTpoB KaHasos:

— KHOMKa 1 — BbIXO4, M3 pexrmMma NpocMoTpa;

— KHOMKa 2 — U3MEHeHMe HOMepa KaHana,

— KHOMKa 3 — NPOCMOTP CrneayloLLlero napameTpa KaHana.

Mpyn onuTenbHOM HaxaTum KHonkwu (bonee 2 cek.) NOpsSiAOK U3MEHEHNA HOMEPOB Ka-
HanoB M TMNa napamMeTpa KaHana MeHseTCsa Ha NPOTUBOMOSIOXHbIN.

2.3.2.5 HasHa4eHne KHOMOK Npu NPOCMOTPE KOHCTaHT:
— KHOMKa 1 — BbIX04 U3 pexunma npocMoTpa;
— KHOMKa 2 — NpOCMOTP creayoLwen KOHCTaHTbI.

2.3.2.6 MNogmeHto Apxusbl COCTOUT U3 CeayoLmX MyHKTOB:
— lNonHbIl apxus — NPOCMOTP NOSTHOIO apXuBa;

— NocymoyHbIt apxue — NPOCMOTP NOCYTOYHOIO apXuBa;

— [NomecsYHbIU apxug8 — NPOCMOTP NOMECSYHOro apXxmBea;

— XypHan cobbimuti  — NPOCMOTP XypHana cobbITui;

— Owubku KoHebu2.  — NPOCMOTP KypHana owmbok KOHurypaumm.
HasHayeHne KHONOK Npy NPOCMOTPE apXMBOB:

— KHoMka 1 — BbIXOA M3 pexumMma NpocmoTpa;

— KHonka 2 — U3MEeHeHne HOMepa KaHana;

— KHonMka 3 — N3MEHeHNEe HOMepa 3anucu.

HasHayeHne KHONOK Npu NPOCMOTPE XXypHasoB:

— KHoMka 1 — BbIXOZ M3 pexuma nNpocmoTpa;

— KHonka 3 — N3MEHEHME HOMepa 3anucu.

an/I ONMNTENbHOM HaXXaTun KHOMKU (6onee 2 CeK.) nopAaaoK namMmeHeHmnAa HoMepoB Me-
HAETCA Ha I'IpOTI/IBOI'IOJ'IO)KHbII7I.



MM23.00.001.P3 21

2.3.2.7 HasHa4eHune KHOMOK nNpu NpoCMOTpe KOAO0B 3arucu:

— KHorka 1 — BbIX0O[, U3 pexuma npocMoTpa;

— KHOMKa 2 — MPOCMOTP CrieaytoLLero Koga 3anucu.

Amu kodbl AosmKHbI akmupoeambCsi NMpuU 3anycke rnpubopa e aKcrsyamayuro
npedcmasumesiiMu nocmaswjuka u nompebumerns. A3meHeHue 3HaYeHUl amux
kodoe ceudemesibcmeyem 0 HeCaHKUUOHUPOBaHHOM eMewamesibcmee 8 KOHguU-
a2ypauyuro npubopa.

2.3.3 lononHuTenbHble YCTAaHOBKA C NOMOLbLIO MEHI0 Npudopa

2.3.3.1 YcTtaHoBKa nopsigka cnegoBaHus 6ant B npotokonie MODBUS npu nepegave
4-x BanTOBbIX LENbIX YACEN U YMCEN C NNaB. TOYKOW. Bbibepute nyHKT MeHto [Tapamem-
pbl —>KoHgbue.npubopa. MNMepebrpasn KHOMKON 2 KOHGUrypaLMOoHHbIE NapamMeTpbl Npubo-
pa BbiBeaute Ha gucnnen ®opmam MODBUS. [Ona BKOYEHUS pexuma YCTaHOBKM
HaXXMUTE N YOEPXKMBANTE B TEYEHUM 2 CEKYHA KHOMKY 2, a 3aTeM KHonky 3. Nepebop Ba-
PUaHTOB OCYLLIECTBNSAETCA KHOMKOW 3 B COOTBETCTBUM C Tabnuuen 2.1.

Tabnuuya 2.1

Pernctp m+1
cT. 6aihT | mn. Gant

Pernctp m
cT. 6aiT | mn. Gaiit

BapuaHThl Homepa 6anr:
0 3 2 1 0
1 1 0 3 2
2 0 1 2 3
3 2 3 0 1

Mpumep npeactaeneHnsa 4-x 6anTOBLIX LEMbIX YNCES M YMCen C NnaBaloLLeNn TOYKON

(6anT 3 — ctapwwuin, 0 — mnagwunn) npueeneH B Tabnuue 2.2.

Tabnuua 2.2
Llenoe 4-x 6antoBoe 4ncno 12045
ero 16-i ko 00 | oo | 2F | oD
Yncno B hopmaTte nn. Touka 101,25
ero 16-n kog 42 CA 80 00
Homepa bant 3 2 1 0

2.3.3.2 YctaHoBKa chopmaTa nepegaym BpemeHu B kaHanax tuna T (ts, tm) B npoToko-
ne MODBUS. Bbibepute nyHKT MeHwo [Mapamempsl —>KoHgue.npubopa. MNepebupas
KHOMKOW 2 KOHUrypauuoHHble napameTpbl npubopa BbiBeaute Ha aucnnen @opmam
MODBUS ts, tm. [Jns BKNOYEHUS peXnuMa yCTaHOBKM HaXMUTE N yOEPXKUBaANTE B Teye-
HUM 2 CEKYHO KHOMKY 2, a 3aTem KHomnky 3. lNepebop BapMaHTOB OCYLLECTBASAETCSA KHOM-
Kon 3 B COOTBETCTBUM C Tabnuuen 2.3

Tabnuua 2.3
BapuaHTt dopmat nepegayv
yac.MUH | Yncno ¢ nnae. TOYKOW, rae uenasi YacTb — Yacbl, ApobHasi YaCTb — MUHYTHI

4yac Yncno ¢ nnas. TOYKOW, rae uenasa 4actb — Yachl, ,u,po6Ha;| 4aCTb — OO0J11 Yaca

2.3.3.3 BbiBog Ha koHTakTbl OUT1(ana cepumn A, C, D, E) wnn F5(ona cepun B) nm-
nynbCoB C nepuogoM 1 cek Ana TecTupoBaHua 4acoB. Bbibepute nyHKT meHto [Mapa-
mempbl —>Tecm. KHonkon 3 BbibepuTte pexum TecTUpoBaHus 4acoB. [ns BknoveHMs
pexuma, npu Kotopom Ha KoHTaktax OUT1 (F5) nosBnawTca MMNyNbCbl, HAXMUTE U
yAepXMBaNTe B TEYEHUN 2 CeKyHA KHOMKY 2, 3aTeM KHOMKy 3, 3aTem kHomnky 4. [Nocne
aToro B TeveHue 60 cekyHa Ha koHTakTel OUT1 (F5) 6yayT nogaBaTtbCst MMNYnbChbl C ne-
puogom 1 cekyHaa.
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2.3.4 TectupoBaHue npubopa

2.3.4.1 TecTnpoBaHue NpoBOAUTCSA NOCNe YCTAHOBKU M BKIOYeHUA npubopa, ons aTo-
ro Heo6xo4MMOo 3anTh B NYHKT MeHto [Napamempsbi->Tecm. MNepebop TecTUpyemMbix BXO-
0B OCYLLECTBIISIETCA KHOMKOM 2.

2.3.4.2 N"Haukauma HencnpaBHOCTEN YHUMPULMPOBAHHLIX KaHANOB:

OK — TecT npowern;

I<Imin; F<Fmin — curHan Ha BXo4e MeHbLle MUHUMArbHOIo Npeaena, obpbiB gaTumka;

I>Imax; F>Fmax — curdHan Ha Bxoae 6ornblie MakcumManbHoOro npegena.

2.3.4.3. N"Haukauma HemcnpasBHOCTEN TeMnepaTypHbIX KaHaroB:

OK — TecT npowern;

Err — 06pbIB TEpMOMETPA CONPOTMBIEHUS, 3aMblKaHWe TEPMOMETPA CONPOTUBIEHNS.

2.3.4.4 HanpspkeHune 6aTtapeu

Mpy anuTenbHOM HaxaTumn KHomnku 2 (bonee 2 cek.) Ha AUCNNen BbIBOAUTCS Hanpshke-
Hue 6atapen. HanpsixeHne gomkHO 6bITb 6onblue 3 B.

2.3.4.5 TecT 4yacoB

Bxoa B pexum TecTupoBaHus YacoB ocyllectenseTca kHonkon 3. OTKNoHeHe Benu-
YMHbI OT 1 C HE JOMMKHO NpeBbIwaTh 3Ha4YeHus no n. 1.2.5.5. 1IononHNUTENbHO MOXHO Bbl-
BECTWN N NPOKOHTPONMPOBAThL MMMYIbChI C nepnogom 1 cek (cm. n. 2.3.3.3).

3 TEXHUYECKOE OBCINYXWUBAHUE

3.1 OBLLME YKA3AHUA

3.1.1 TexHn4yeckoe obcnyxmBaHne NpnbopoB B Npouecce aKcnnyatauum 3akroyaeT-
Csl B NEpPUOANYECKOM TECTMPOBaHMM NPUOOPOB, a TaKke B NEPUOANYECKON NOBEPKE B aK-
KpeanToBaHHOW opraHmnsaumn.

3.2 MEPbI BE3ONACHOCTHU

3.2.1 be3onacHoCTb akcnnyaTaumm npubopa obecnevmBaeTcs BbINONIHEHMEM Tpebo-
BaHWN pykosoacTsa no akcnnyatauun n FOCT P 52931-2008.

3.2.2 Mo cnocoby 3awuTbl YernoBeka OT MOPAXEHUS IMEKTPUYECKMM TOKOM npubop
oTHocuTcs Kk knaccy 01 no FOCT 12.2.007.0.

Kopnyc npubopa gormkeH ObiTb 3a3eMfneH C MOMOLLbIO 3fieMeHTa 3a3eMfieHus, ycra-
HOBJIEHHOrO Ha 3agHen naHenu npubopa moanukaummn «LLM» n B HMXHEN YacTn OCHO-
BaHWs Kopnyca npubopa moandmkaummn «Hx».

[MpucoeanHeHne 3aseMneHns OOMMKHO MPOM3BOAUTLCS OO MOAKMYeHUa npubopa K
CeTU NUTaHUSA, a OTCOeANHEHNE — MOCIE OTKIIOYEHUS OT CETU NUTAHWS.

3.2.3 lpwn ncnbiTaHUAX 1 akcnnyaTaumm npubopa Heobxoagnmo cobnogats TpeboBa-
Hua MNT3 n MTh.

BkntoyeHue npubopa onst perynnpoBKn U pEMOHTA CO CHATBIMM KpbllLKaMn paspelua-
eTCs TONbKO Nuuam, NpoLeaLnM COOTBETCTBYIOLLMIA MHCTPYKTaX.

PemoHTMpoBaTtb npmbop mMoryT nuua, umerolme goctyn K paboTe ¢ HanpskeHnem Lo
1000 B.

3.2.4 Bce BHelwHMe uenu npmnbopa (kpome BxoaoB cetn 220B) nMeroT HanpsikeHne He
Bbie 24B n onacHocTn anga ob6cnyxXmnBatoLero nepcoHana He NpeacTaBnsaioT.

3.3 NOPAAOK TEXHUYECKOIO OBCJITYXKXUBAHUA U3OENTUA

3.3.1 TexHn4yeckoe obcnyxmBaHne NpnbopoB B Npouecce aKcnnyatauum 3akrnoyaeT-
Cs B Nepuogmyeckom TectupoBaHum (cm. n. 2.3.4). TecTupoBaHme pekomMeHayeTcs npo-
BOOUTb MPU BbIMNOSTHEHUM OMEpaLnn CYUTBLIBAHUA OAaHHbLIX AS11 aBTOHOMHO YCTaHOBJIEH-
HbIX NPMOOPOB M Kaxable CyTKM Ans NpubopoB, NOAKMIOYEHHbIX K KOMMbloTepy. Mpu Te-
CTUPOBAHUKN MPOBEPSIETCH COCTOSIHME Lenen MNOAKMI0YEHNA NepBMYHbIX NpeobpasoBaTe-
newn 1 NcnNpaBHOCTb y3roB npubopa.

3.3.2 Ecnn pesynbTaT TeCTUPOBaHUA yKasblBaeT Ha HEUCMNPABHOCTb Lienen nepBuy-
HbIX NpeobpasoBaTenen, To He0H6X0AMMO YCTPaHUTb HEUCTNPABHOCTbL B 3TUX LiENsX.
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3.3.3 Ecnn pesynbTaT TeCTMPOBaHUS YKasblBaeT Ha HeucnpaBHOCTb npubopa, Heob-
Xoanmo npoussecTtu onpobosaHue (cm. n. 3.4.6.2). OnpoboBaHne NPOBOAUTCHA TaKkKe B
crny4vae, ecrnu pesynbTaTbl TecTa HeonpeaeneHHbl (HET BO3MOXHOCTU onpeaenuTb, He-
ncnpaBeH NepBUYHbIN NpeobpasoBaTenb UM BTOPUYHBIA nNpubop). [pu oTpuuartens-
HbIX pes3ynbTatax onpoboBaHus NpubOp HanpaBnsAeTcsa Ha PEMOHT.

3.3.4 [na umuTauMmM curHanoB nepBUYHbIX NpeobpasoBaTenen npu npoBedeHun
onpoboBaHNs pekoMeHOYyeTCa MUCMNoMb3oBaTb MMUTATOPbI CUrHaNoOB NEPBUYHbLIX NPeob-
pasoBatenen MM2317H1, -lLLM1, -DIN, cMOHTUpoBaHHbIe B Koprnyce pasbema. mutaTto-
pbl MOCTaBAATCA MO OTAENbHOMY 3aKasy.

3.3.5 PemoHT npubopoB npoussogutcs B uexe KUIMWA unm cepBUCHBLIX criyxbax
nepcoHanom, npoLleawmm cneynanbHyo NoaroToBKy.

3.3.6 lpu obcnyxusaHuu u akcrinyamauyuu npubopa credyem rpuHUMams MepbI Mo
3awume 371eKMPOHHbIX y3/108 U JIUHUU C8513U OM cmamu4yecKo20 afiekmpudyecmaa.

3.4 METOAUKA NMOBEPKU

BHumaHue! MNMpu nepuoanyeckon noBepke He0O6GXoAUMO NPOBEPUTL HanpsiKeHue
6aTapeun. [1na 3TOro 3amTn B NYHKT MeHIo MapamMempbi->Tecm n HaXaTb KHOMNKY 2
Ha 2 cek. lpu HanpsikeHUn OGaTapen Huxe 3 B 3ameHuTb nuTHMeByl0 baTtapetlo
CR2032.

HacTtoswaa meTtoguka noBepku pacnpoctpaHseTcsa Ha [pubopbl BTOpUYHbIE Temnmo-
aHeprokoHTponnepsbl MM2300 (ganee — npubopsl) U ycTaHaBnMBaeT MeTodbl U cpeacTea
NX NEePBUYHOM N NEPNOONYECKON MOBEPKN.

lMepBnyHOM noBepke nogsepratoT nNpubopbl Nocre BbiNycka M3 Npou3BOACTBa, Nepen
BBOZOM B 3KCMiyaTauuio, a Takke nocne peMoHTa. Nepruoanyeckon nosepke noasepraroT
nNpubopbl, HaXo4ALWMecsa B aKCnyaTaumn.

MHTepBan mexay noBepkamun npubopos — 4 roga.

3.4.1 Onepaumm NoBepKM

3.4.1.1 Mpwn npoBeaAeHNN NOBEPKN OOSMKHbI ObITb BbINOMHEHBI ONEpaLNK, YKkasdaHHbIE B
Tabnuue 3.1.

Tabnuua 3.1
HanmeHoBaHwne MyHKT lMpoBeneHue onepaumn npu
onepauuu METOAMKW | nepBMYHOM NOBEpPKE | NEpPUOONYECKON NoBepKe

BHelwwHmnn ocmoTp 3.4.6.1 aa Ja
OnpoboBaHue 3.46.2 aa aa
lMpoBepka 3.4.6.3 aa Ja
CONPOTUBNEHNS
nsonaunm
MpoBepka 3.46.4 aa aa
BbINOJSTHEHUSA
NHTEePdENCHbIX
PYHKUMI
Onpepgenexne 3.4.7 na aa
METPOSIOrMYECKNX
XapaKTepPUCTUK

3.4.1.2 B cny4yae oBHapyXeHus HeUCnpaBHOCTEN MU HECOOTBETCTBUIA NPU BbINOSTHE-
HUK NIPGON N3 onepaumin, NnepedncneHHbIx B Tabnuue 3.1 HacTosILLe METOANKN, NOBEpPKa
npekpaLlaeTcsl 40 YCTpaHEHUS BbISIBIIEHHbIX HEMCNPABHOCTEN U HeCcoOTBETCTBUN. [Mocne
yCTpPaHEeHWs1 HEMCNPaBHOCTEN U HECOOTBETCTBUI NOBEPKa NPOBOAUTCSA B MOSIHOM O6beme.

3.4.2 CpeacTtBa NoBepku
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3.4.2.1 Tpwn noBepke OOSMKHbI MPUMEHATLCH CpeacTBa U3MEPEHUN U BCiOMOoraTesibHoe
obopyaoBaHue, yka3aHHble B Tabnuvue 3.2.

Tabnuua 3.2
Konudye- | OCHOBHbIE MeTpoormyeckmne
HaumeHoBaHue cpeacTea noBepku CTBO, N TEXHUYECKME XapaKTepu-
LUT. CTUKK
Kanu6patopsl IM2390:
Kannbpatop MM2390I 1 (0 —24) mA, TII" 20,002 MA;
(1 —=100) Om, Mr 0,01 Owm;
Kanu6patop MM2390R 1 (100 — 1000) Owm,
Mr +£0,0001- R Owm;
(0,01 —10000) Iy,
KanubpaTtop MM2390F 1 M £0.01 %
BonbTmeTp yHMBepcanbHbii B7-46 0,2; 2; 20 B; NI £0,02 %
Mepa anekTpuyeckoro conpotmaneHms P3030 4 100 Om; KT 0,01

MeraommeTp ®4102/1-1M

(0 — 300) MOwm, NI £30 %

MynbTumeTp umcpposon APPA-107N

(0 —750) B; NI £(0,007-U +
50 e.m.p.) B

(0 —200) I'y; Mr £(0,0001-F +
10 e.m.p.) My

(0 —200) Om, NI £(0,003-R +
30 e.m.p.) Om

(0 —20) mA, I £(0,002-1 +
40 e.m.p.) MA

M'MrpomeTp ncuxpomeTpuyeckumn BUT-2

(15 — 40) °C, IMT" £0,2 °C;
(20 — 90) %, M 6 %

BcnomoraTenbHoe 060py,D,OBaHI/IeZ

NcTtouHmk nutaHna HY3003

(0—30)B

Komnbtotep ¢ OC Windows

KoHBepTOp MHTEphencos
RS485-RS232 (13 komnnekta MM2300)

1

Mporpamma ImProgram

1

3.4.2.2 CpeacTtea U3MepeHUn, NpMMeEHseMbIE NPU NOBEPKE, AOIMKHbI OblTb MOBEPEHDI.
3.4.2.3 [lonyckaeTcs NpUMEHEHWE aHarOrMyHbIX CPeacTB NMoBepku, obecnevmBaroLmx
onpegeneHme MeTposiIorMYEeCcKUX xapaktepuctuk nosepsembix CU ¢ Tpebyemon TOYHO-

CTblO.

3.4.3 TpeboBaHusa Kk kBanudukaumm noseputenen
K npoBefeHuo NoBepku AonyckakTcs nvua, naydmnslume gokymeHt MM23.00.001P3
«lMpnbop BTOPUYHBLIN TennoaHeprokoHTponnep MM2300. PykoBOACTBO MO 3kcnnyaTa-
UMM» M aTTeCTOBaHHbIE B Ka4YeCcTBe NoBepuTenen CpencTB U3MepeHuin INeKTPUYeckmx u
pagvoTEXHUYECKMX BEMNYMH B YCTAHOBMIEHHOM MOPSAKe U uMetowme rpynny gornycka no

anektpobe3onacHocTn He Huxe I11.
3.4.4 TpeboBaHus Bbe3onacHoCTH

B uenax obecneveHus TpeboBaHur no anektpobesonacHocTn npu paboTe B aNeKTpo-
yCTaHOBKaxX 1 NPOBEAEHUN UCMbITAHU, HEOOX0AMMO nepen Ha4yanoM NPOBEPOK MOAKMH0-

YUTb 3alLUMTHOE 3a3eMJIEHNE.
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3.4.5 lNoparoToBka K noBepke
3.4.5.1 Mpwn npoBeaeHNN NOBEPKN OOMKHbI BbITb COBMOAEHBI CreayoLmne yCrnoBus:

- TeMnepartypa oKpyxaroLlero Bo3agyxa oT 17 po 27 °C
- OTHOCUTESIbHAaA BMaXXHOCTb BO3ayxa o1 30 oo 80 %

- YyacToTa nuTaroLlen cetu 50£1) Iy

- HanpsKeHne nNuTatoLLen cetu oT 198 no 242 B

3.4.5.2 Cpeactea U3MepeHUN, UCMonb3yemMble Npu NpoBefeHUU MOBEPKU, AOSMKHbI
ObITb NPOrpeTbl Mo TOKOM B TeYEeHUE BPEMEHW, YKa3aHHOro B 3KCMfyaTauWOHHON [OKY-
meHTaumun. Mpnbopbl MM2300 npegBapuTensHOro Nporpeea He TpebytoT.

3.4.6 lNpoBegeHne NoBepku

3.4.6.1 BHewWHU ocMoTp

Ha kaxxgom npeactaBneHHOM Ha noBepky Nnpubope AOmMKHbI ObiTh YKa3aHbl:
- HaMMeHoBaHue nNpubdopa;
- HoMep npubopa;
- 0603HaYeHNs BCEX INEMEHTOB yNpaBreHnst 1 KOMMyTauun.

Mpnbop He gonyckaeTcs K AanbHenwen NoBepke, ecriv npu ero BHEWHEM OCMOTpe
oBHapyxeHbl cnegyrowmne edekTbl:

- OTCYTCTBYIOT, pacluaTaHbl UM NOBPEXAEHbl opraHbl ynpaBreHnsl, NHONKaumm u
KOMMYyTauuu;

- NOBpPEXAEH KOXYX Npnbopa;

- BHYTpM npmbopa HaxoaaTca He3akpensieHHble npeameThl.

3.4.6.2 OnpoboBaHue

Mpn onpoboBaHUKM K BXOAAM M3MePUTESNbHbLIX KaHaroB COrfacHO CXeMe COeaMHEHUN
AaHHon Mmogndumkaumm npubopa noaknovatoTca kanmbpatopsl MIM2390.

BxogHble curHansl yctaHasnueatotca B npegenax (20 — 95) % gnanasoHa usmepe-
HUA Nnpubopos. Mo nHankatopy npnbopa NPON3BOAUTCHA KOHTPOSIb HaNMYUA CUrHarNoB U
peakums Ha X NU3MEHEHNE.

Mpnbop He gonyckaeTcs K AanbHEWLLEN NOBepKe, eCnNn He UHOMUMPYHTCA CUrHanbl
UMUTALMM B OOHOM MM HECKOSbKUX M3MEPUTENbHbIX KaHanax.

3.4.6.3 lNpoBepka coNpoTUBEHUS N30MSALNN

Mpn npoBepke CONPOTUBIIEHMS U3ONSALUUN UCMNbITAaTENbHOE HaNpPsKEHUE OO0IHKHO npu-
KnagblBaTbCa MeXay COeOUHEHHbIMU BMECTE LUTbIPSMU BUMKW LLUHYpPa MUTaHUSA U Kopny-
com npubopa. [lpoBepky COMPOTUBMNEHUS WU30NALUM NPOU3BOAUTL MEraoMMETPOM
®4102/1-1M npwn HanpseHun noctoaHHoro Toka 1000 B.

ConpoTusneHme n3onauum 4omkHo 6biTb He meHee 40 MOm.

3.4.6.4 lNpoBepka BbINOITHEHNSA MHTEPAENCHBLIX PYHKLNI

3.4.6.4.1 NMpoBepke noasepratoTcs nNpuMbopsbl, B KOTOPbIX YCTAHOBMEHbLI MHTEPdENCHI
RS232 n RS485.

3.4.6.4.2 Ina npoBepkn uHTepdenca RS232 Heobxoammo coeauHuTb nopT RS232
nposepsiemoro npunéopa ¢ COM-nopTomM KOMNbIOTEPA COrNMAacHO CXxeme, NpeacTaBreHHON
Ha pucyHke 3.1.

KannbpaTops! NnaBM
MM2390 1MM2300
RS232 RS232
PucyHok 3.1

CoeduHeHue rpou3esodums Mpu 8bIKIMOYEHHOM MumaHuu rnpubopa!
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3.4.6.4.3 [Ins npoBepkn uHTepdenca RS485 Heobxogmmo coeamHUTb KOHBEPTOPOM
nHTepgerncoe RS232-RS485 komnbioTep U npoBepsieMbii NpMOOpP COrnacHo Ccxeme,
npeactaBneHHON Ha PUCYHKe 3.2.

KoHBepTop MHTEpdeiicoB
KanubpaTtopbl MM2300 NoBM
nNM2390 RS485 RS485<->RS232 RS232
PucyHok 3.2

Mpu nogknioyeHnn kKoHBepTopa MHTepdencoB RS232-RS485 ucnonb3oBatb ero
WHCTPYKLMIO MO 3KCnnyaTaumm.
3.4.6.4.4 [Ina npoBepkn unHTepdenca RS232 wnnu RS485 BbINONHUTL cnegyowine
JencTBus:
- 3anycTuTb nporpammy ImProgram;
- yCTaHOBUTb agpec npubopa (agpec npubopa COOTBETCTBYET MOCAEAHUM TPeEM
umdpam Homepa npubopa);
- NPOU3BECTM CYUTbIBAHME TEKYLLEN MHGOPMaUuK 13 npmbopa;
- CpPaBHUTb NoKa3aHus Npubopa 1 JaHHbIe Ha SKpaHe KOMNbITEepPa;
[MpoBepka BLINOMHEHUS UHTEPMENCHBIX DYHKLUUIA cYUTaAETCA NMPONLOEHHON C MONOXMN-
TenbHbIM pe3ynbLTaToM, ecinn rnokasaHus Ha uHguMkatope npubopa n sKkpaHe KomnbloTepPa
coBnagator.

3.4.7 OnpepeneHve METPONOTMYECKUX XapakTEPUCTUK

Mpwn NpoBeAeHUM MOBEPKWU ONpeaensitoTCA MEeTPOSIorMYeckme XapakTepUcTUKM — Npu-
Gopa — OCHOBHble MOrpeLIHOCTM NPeobpa3oBaHUs U BbIYUCIIEHUSI MapaMeTPoB Tenno-
3HEepPreTUYeCKNX BENUYMH.

3.4.7.1 OnpepeneHune norpeLHoOCTEN

OcHoBHas norpeLwHoCcTb Npu Npeobpa3oBaHMM BXOOHbIX CUTHANOB onpeaenseTcs ny-
TEeM CcpaBHeEHMS 3Ha4veHun atanoHHoro curHana Ao (lo, Uo, Ro, Fo), cooTBeTCcTBYIOLWErO
namepsaemon m3nyeckon BeENUYMHe, ¢ nokasaHuamMm nosepsiemoro npudopa Ax (Ix, Ux,
Rx, Fx).

MpuBeaeHHas NOrpeLwHOCTb ANS YHUPULNMPOBAHHbBIX BXOAHbBIX CUrHAMNoB (3nekTpuye-
CKMI TOK, 3NIEKTPMUYECKOE HanpsXXeHne) BolumcnsaeTcs no doopmyne (3.1).

5A = (Ax — Ao)/An -100, (3.1)

roe Ax — nokasaHus noBepsieMoro npubopa, B eauMHULAx U3MepssieMoro napameTpa;

Ao — 3ajaBaeMoe 3Ha4YeHve napameTpa, B eaMHuLax n3amMepsieMoro napameTpa;

An — pasHOCTb BEPXHEN U HUXKXHEN rpaHuL, AManasoHa U3MepeHnii, B eaMHuLax nsme-
psieMoro napameTpa.

OTHOCUTEnNbHasA NOrpeLHOCTb A58 YMCAO-UMMNYIbCHBIX (YaCTOTHbIX) BXOOHbIX CUT-
Hanoe BbluMcnseTca no popmyrne (3.2).

5A = (Ax — Ao)/Ao -100 , (3.2)

rae Ax — nokasaHus nosepsiemoro npmbopa, INy;
Ao — 3agaBaeMoe 3HayeHue napameTpa, 'u.
AbBcontoTHasa NorpeLlHoOCTb AN BXOOHbIX CUrHanoB OT TepmonpeobpasoBaTtenen co-
NpoTMBREHMS BbluMcnsaeTca no gopmyne (3.3).
AA =Ax-Ao, (3.3)
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raoe Ax — nokasaHus nosepsiemoro npuéopa, °C;

Ao — 3agaBaemoe 3Ha4YeHve napameTpa, °C.

BennumHa 6A (AA) He gofmkHa npeBbiwaTbh 3HAYEHUN, yKa3aHHbIX B nacnopte npunbo-
pa. MNpu npeBbilweHnn BenuynHonm SA (AA) AOMYCTUMOro 3HayeHusi, Npubop nNoanexut
kanubposke (cM. n. 3.5) nnu pemMoHTy.

3.4.7.2 lNoBepka BXOAHbLIX N BbIXOOHbLIX KAHanoB
3.4.7.2.1 OnpegeneHne OCHOBHOW NPUBELEHHOW MOrpeLLlHoOCTN Npu npeobpasoBaHnm
YHUPUUMPOBAHHBLIX BXOLHbIX CUrHanoB (3N1eKTPUYeCcKnm TOK)

Cxema coeguHeHnsa 3TanoHHOro CpeacTsa U3MepeHuin 1 nosepsiemoro npunbopa npea-
cTaBfieHa Ha pUcyHke 3.3.

MM2300
+ Bxopg + 11
Kanu6patop 2O
TOKOB |
MM2390] ]
- + Bxop +16
15
GND

PucyHok 3.3

[MoBepka nepBoro kaHana NPon3BOAUTCA NPU 3HAYEHUSIX BXOAHOIO curHana:
(0,025-0,1) - In; (0,2-10,3) - In; (0,4 -0,6) - In; (0,7-0,8) - In; (0,9-1,0) - In,
roe In — pasHOCTb BEPXHEN U HWXKHEW rpaHuL, Auana3oHa nsmepeHumn Toka, MA.

B ocTanbHbIX KaHanax noBepka MoXeT NPOU3BOANTBLCH TONBbKO MPU 3HAaYEHUN BXOLHO-
ro curiana (0.9 — 1.0) - In BBUAY Hanuuns Ha Bxoge npubopa MHTerpanbHOro MyfnbTU-
nnekcopa.

BbluncneHne norpelwHocTn npomssoanTcsa no gopmyne 3.1.

3.4.7.2.2 OnpegeneHne OCHOBHOW NPUBELEHHOW MOrpeLIHOCTM Npu npeobpasoBaHum
YHUPUUMPOBAHHBLIX BXOLHbIX CUrHaNoB (3N1eKTpuyeckoe HanpsikeHne)

Cxema coeanHeHUs aTanoHHbIX CPeacTB U3MEepPEHU 1 NoBepsieMoro npubopa npea-
cTaBfieHa Ha pPUCYHke 3.4.

1M2300

MNcTouyHMK Ui+
nuTaHusa — U2+
HY3003 — U3+
— U4+
_ + — U5+
U6+
GND

BonbTmeTp
B7-46

PucyHok 3.4

[MoBepka nepBoro kaHana NpPon3BoaUTCA NPU 3HAYEHUSAX BXOAHOrO curHana:
(0,025-0,1) - Un; (0,2-0,3) - Un; (0,4 -0,6) - Un; (0,7 -0,8) - Un; (0,9 -1,0) - Un,
roe Un — BepxHAdA rpaHuua gnanasoHa usaMepeHumn HanpsbkeHna, B
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B ocTanbHbIX kKaHanax noBepka MoXeT NPOU3BOAUTLCSH TOMbKO MPU 3HAYEHUN BXOAHO-
ro curHana (0.9 — 1.0) - Un BBMAY Hanuuns Ha Bxode npubopa MHTerpanbHOro MynbTu-
nnekcopa.

BbluncneHne norpelHocTy npomssoanTcsa no goopmyne 3.1.

3.4.7.2.3 OnpepgeneHne OCHOBHOW OTHOCUTENbHOM MOrpeLIHOCTM Npu npeobpasoBa-
HUW YUCNO-UMNYTBbCHBIX (YACTOTHbIX) BXOAHbLIX CUrHaNoB

Cxema coeguHeHNsa 3TanoHHOro cpeacTBa n3amepeHusa n nosepsieMoro npubopa npea-
cTaBfieHa Ha pUCYHke 3.5.

Kannbpatop E1+ iM2300
yacTtoT ]
MM2390F _ Eg:
— | F4+
GND

PucyHok 3.5

[MoBepka kaHanoB MPOM3BOAUTCS MPU 3HAYEHUSIX BXOAHOrO CUrHana paBHOrO BepXHe-
My npegeny namepeHun Fn.
BbluncneHne norpeluHocT npomssoauTcsa no oopmyre 3.2.

3.4.7.2.4 OnpepeneHve OCHOBHOM abCOMOTHOW MOrpeLHocTn npu npeobpasoBaHnn
BXOOHbIX CUrHanoB oT TepmonpeobpasoBaTenen ConpoTUBIEHUS

CxemMa coeguHeHust 3TanoHHOro CpeacTBa N3MepPEHNs 1 noBepsieMoro npubopa npea-
CTaBrieHa Ha pucyHke 3.6.

Ecnu Bxoabl ogHoro n3 kaHanoB RT1 (RT2) He 3agencTBoBaHbI, MX HEOBXO0AUMO 3aKo-
pPOTUTL.

1 - 1M2300

U1
U2 |RT1

2 -

Kanubpatop
COMNpPOTUBMNEHNN
MM2390R

— &—

1 1
: U1
U2
T 12 -

RT2

PucyHok 3.6
lMoBepka kaHanoB NPON3BOANTCA NPU 3HAYEHUSIX BXOOHOMO cuUrHana:
(0,025-0,1) - Rn; (0,2-0,3) - Rn; (0,4-0,6) - Rn; (0,7 -0,8) - Rn; (0,9 -1,0) - Rn,
roe Rn — pasHoOCTb Mexay BEPXHEN U HMXKHEWN rpaHuLamMmn gnanasoHa namepenunn, Om.
BbluncneHne norpelHoCcT npomssoauTces no popmyne 3.3.
3.4.7.2.5 OnpepgeneHve NnpuBeaeHHOM NOrpeLIHOCTN BbIXOAHbIX KaHanos (4 — 20) MA

Cxema coeguHeHUs 3TarnoOHHbIX CPeacTB M3MepeHuIn 1 nosepsiemoro npubopa npea-
cTaBrieHa Ha pucyHke 3.7.



MM23.00.001.P3 29

+ Bxogo+11 NM2300
Kanun6parop =)
TOKOB
1MM2390I
GND
UcTouHunk
nuTaHuns Rob6p
HY3003 P3030
- | + +  Bbixog
- (4-20)mA
BonbtmeTp
B7-46
PucyHok 3.7

[MoBepka kaHanoB NPOU3BOANTCA MPU 3HAYEHUSIX BLIXOAHOIO CUrHana:
(0,025-0,1) - In; (0,2-0,3) - In; (0,4 -0,6) - In; (0,7 -0,8) - In; (0,9—1,0) - In,
roe In — pasHoCTb BEPXHEN U HXKHEN FpaHuL, Anana3oHa N3MeHeHus Toka, MA.
BbluncneHne norpewHoCcTH npomssoanTcsa no goopmyne 3.4.

0A = (Ax — Ao)/An -100 , (3.4)

roe Ax — nokasaHusi noBepsieMoro npudopa, MA;

A0 — N3MepeHHOE 3Ha4YeHne BbIXOOHOIO ToKa, MA;

An — pa3HOCTb BEPXHEN U HMKHEN FPaHuL, AnanasoHa 3Ha4YeHUn BbIXOAHOIO Toka, MA.

3.4.7.3 OnpegeneHne OCHOBHOW MOrpPELUHOCTM NPU MCMNOSb30BaHUM NpubOpoB B CO-
cTaBe N3MepuTenbHbIX KOMMNIIEKCOB

3.4.7.3.1 lNoBepka npnbopoBs, NCNOMb3YEMbIX B COCTaBE M3MEPUTENbHbLIX KOMMNEKCOB
(oanee — komnnekcHasi noBepka), NPOU3BOOUTCA B COOTBETCTBUM CO CXEMOW MOBEPKW,
npueegeHHOM B nacnopTe npubdopa.

3.4.7.3.2 KomnnekcHasi noBepka nNpou3BoguMTCA NpU y4acTum BCEX U3MEPUTESNbHbIX
KaHanoB, 3a€NCTBOBAHHbIX B ONPeaeneHnn KOHEYHbIX N3MEPSIEMbIX (PU3NYECKUX BEMNU-
YWMH, 3HAYEHUS KOTOPbIX BBIYMUCIISAKOTCA NO 3a4aHHOMY B Npubope anroputmy.

3.4.7.3.3 NoBepka napaMeTpOB MIHOBEHHbIX 3HAYEHUN, pacCYNTbIBAEMbIX MO AAaHHbLIM
ABYX n 6onee gaTymMKoB, NPOU3BOAUTCA NPU BCEX KOMBUHaUMSAX 3Ha4YeHun AXxi, nexa-
wmnx B gnanasoHax (0,1 — 0,3) - Ani; (0,5 -0,7) - Ani; (0,9 = 1,0) - Ani (rge Ani —
BEPXHUI Npefen gnanasoHa U3MepeHun B i-TOM KaHane) npu YCroBuK, YTO UCXOAHOE
arperaTtHOe COCTOSiIHME BellecTBa Npu 3aJaHHbIX napamMeTpax BO3MOXHO. [AnanasoHsbl
3Ha4YeHUn ansa KOMMIEKCHOM MOBEPKM MOTYT BbiTb CYXXEHbl C y4ETOM YCIOBUI Ha peanb-
HOM OOBbekTe.

3.4.7.3.4 IMpn n3mepeHMn MaccoBOro pacxoga no nepenagy AaBfeHus ¢ MOMOLLbIO
CyXawLwmx YCTPOMCTB MNOBEpKa npou3Bogutcs Ans 3 3HAa4YeHun  pacxopa
(0,3; 0,5;1,0) - Ani

3.4.7.3.5 [Ins pacxogoMepoB C YMCNOUMMYSIbCHLIM BbIXOAOM MOBEPKA NPOM3BOAUTCS
AN MakCcuManbHOro 3HayeHus pacxoja, NpUBEOEHHOro B TEXHUYECKOW OOKyMeHTauuu
Ha pacxogomep.

3.4.7.3.6 B TennocyeTynkax ans BoAsHbIX CUCTEM MPOU3BOANTCA NOBEpKa rNpu pasHo-
CTsX TemnepaTyp B nogawouwem n obpatHom Tpybonposogax 10; 20; 50 °C B paboyem
AnanasoHe Temneparyp.
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3.4.7.3.7 [NoBepka nHTEerpanbHbIX 3Ha4YE€HNN NapamMeTpoB NPOU3BOAUTCS:
- ANS pacxogoOMepOB C aHanoroBbiM BbIXOOOM Ha MHTepBarne BPEMEHU He MeHee
3HayeHus, BbluMcnsiemoro no gopmyne (3.5), c.

T =dY - 100 - 3600 / (Xmax - 5Xmax) (3.5)

roe dY — BenuumHa mnagLwero paspsga uHamkatopa B NoBepsieMoM KaHane, e, ;
Xmax — MmakcumarnbHoe 3Ha4yeHne n3mMepsemMoro napameTpa, en./v;
X max — gonyckaemasi OCHOBHasi OTHOCUTENbHAsA NOrpeLlHOCTb M3MEPUTENBHOTO Ka-
Hana, %.
- O4Ns pacXxo4oMepoB C YNCIIO-UMMYSbCHBIM BbIXOAOM Ha Konunyectse nmnynbscos N
He meHee (3.6).

N = dY - 100 / (Kp - 8Xmax), (3.6)

roe Kp — koadbdumumeHT pacxoga, ea./mmnm;
B OQHOM TOYKe Npu YacTtoTe crnegoBaHna nmnynscos (0,8 — 1,0) - Fmax.
Fmax = Qmax / (3600 - Qon), (3.7)

raoe Qmax — BepxHuit Npeden pacxoda, M°/y;
Qou — Ko3athduUMEHT pacxoaa, M /umn.

3.4.7.3.8 lNMorpewHocTb 6X Bbluncngetca no gopmynam 3.1 — 3.3 1 He JoSmKHa npe-
BbllWaTb 3HA4YeHUN, NpuBedeHHbIX B N. 1.2.2.1; 1.2.2.2 n B npunoxeHun B.1 — B.7 gnsa
KOHKpPETHbIX Moaudukaumi npnbopa.

3.4.7.3.9 OTanoHHble 3HAYEHUS1 U3MEPSAEMbIX BEMUYMH BbIMMCNAIOTCA NO hopmynam,
npusegeHHbIM B npunoxeHusix B.1 — B.7 ana BbiBpaHHOro oyHKUMOHANbHOro HasHa4ve-
HusA npubopa.

3HavyeHna NAOTHOCTM W 3HTanNbnNUM  BOAblI  onpefenstTcd  no  Tabnvuam
rccca 187-99

3Ha4vyeHnsa NNOTHOCTU N 3HTanbNMM BOAAHOro napa onpegenstotcs no M 2451-98.

3HauveHna koadpduumeHTa cxmmaemocTn rasa onpegenattca no NOCT 30319.(1-3)-
2015.

3HavyeHnsa Ko3IPULMEHTA CKUMAEMOCTM MOMYTHOrO HEPTAHOrO rasa onpeaensrTca
no rCCCA MP 113-03.

[Mpn n3amepeHun pacxoga MeToOOM MEpPeMEeHHOro nepenaga pacyeT 3TaroHHbIX 3Ha-
YeHun npoussoamntcsa no NOCT 8.586.(1-5)-2005.

3.4.7.3.10 [JonyckaeTcs npu NepBUYHON U NePUOaNYECKNX NMOBEpPKaxX NOBEPATb TOSIbKO
KaHasnbl, 3a0enNCTBOBaHHbIE NOTpebuTenem, B npeaenax 3agaHHblx notpebutenem 3Hadve-
HUW BXOAHbIX CUrHanoB. [lepeyeHb NOBEpPEHHbIX KaHanoB C yka3aHWeM npenernoB 3Haye-
HUW BXOAHbIX CUTHANOB 3aHOCUTCS B COOTBETCTBYHOLMI pasaen nacnopta npubopa.

3.4.8 OdhopmneHune pesynbTaTtoB NOBEPKMU

3.4.8.1 PesynbTatbl NOBEPKNU OGOPMIISAKOTCA NPOTOKOIOM NPON3BOSIbHON hOPMbI.

3.4.8.2 Mpnbop, yoosnetTBopsowmnn TpeboBaHMAM HAcTOSLWEN METOOMKN, OOMNyCKaeT-
CSl K MPUMEHEHMUIO.

3.4.8.3 NMpn nonoxutenbHbIX pesynbTatax NepBUYHOM UMK NEePUOANYECKON MOBEPKU
npubopa ceeAeHnsa 0 NOBEPKE 3aHOCATCA B COOTBETCTBYHOLWMI pasgen nacnopta npmbo-
pa nnu oopmnsaeTca CBUOETENbCTBO O NOBEPKE No Popme, yKadaHHOW B OENCTBYHOLLMX
HOpPMaTMBHbIX OOKYMeHTax B obnactu obecneyeHust eguHcTBa namepeHnn PO. Ha kop-
nyc npubopa HAaHOCUTCS 3HaK NOBEPKU.

3.4.8.4 IMpnbopsbl, He Npolwleawmne noBepky, BpakyoT U He AOMNYCKalT K BbINYCKY W3
NPOU3BOACTBA, PEMOHTA, a Haxo4sWwmneca B SKCniyatauum — K npuMmeHeHuto. Npu atom
BblJaeTcs U3BeLeHe O HENPUrogHocT No hopme, ykasaHHOW B AENCTBYIOLWNX HOpMa-
TMBHbIX AOKyMEHTax B obnactn obecneyeHns eanHcTBa namepeHun PO.
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3.5 KAJINBPOBKA

Kannbposke nognexart TOKOBbI€ KaHarbl 1 KaHanbl TepmoconpoTtuenednin RT1 n RT2.

KannubpoBka nponsBoauTcs Npu Bbinycke npubopa u3s nponsBoACTBa U, €CnNn BO3HUKA-
eT HeobGxoauMocCTb, Npu odepeaHon noeepke. KannbpoBoyHble KO3 ULMEHTHI 3aHO-
caTcs B nacnopT npubopa.

3.5.1 KannbpoBka TOKOBbIX KaHamNOoB.
- cobpatb cxemy no n. 3.4.7.2.1 n yctaHoBuTb BXogHon Tok 20(5)MA; cumTtaTtb no-
kasaHus npubopa Axi (cpeagHee un3 10 namepeHun);
- BbIUMCINIUTL KanmbpoBoYHbin koadduumeHT Ki = Ani / Axi , 3aHECTU B 3NEKTPOH-
HbI NACNOPT U 3arpy3nTb UCMNPaBEHHbIN 3NIEKTPOHHbIM NacnopT B Npunbop.
Ani - BEpxHU Nnpegen agvanasoHa U3MepeHun B i-TOM KaHane.

3.5.2 KannbpoBka kaHanoB TepMOCONPOTUBIIEHUN.
- cobpaTb cxemy no n. 3.4.7.2.4 n yCTaHOBUTb CONPOTMUBNEHUA Rni, COOTBETCTBY-
IoLmne MakcumMmarnbHOW Temnepartype, usmepseMon B KaHarne;
- cuMTaTb nokasaHusa npudopa Txi u no Tabnuuam HanWTKM BENUYUHY COMPOTMBIIE-
HUN RXi, COOTBETCTBYHOLMX N3MEPEHHBIM TeMnepaTtypam;
- BbIYUCIIUTb KannbpoBo4HbIN KoadhdumumneHT Ki = Rni / Rxi, 3aHECTM B 3NEKTPOH-
HbIA NAcnopT W 3arpy3nTb UCMPaBEHHbIN 3NEKTPOHHBIM NacnopT B Npubop.

4 XPAHEHUE

4.1 MNpunbopbl AOMKHBbI XPaHUTLCS Ha CTennaxax B ynakoBaHHOM BMAE B CyXOM oTar-
nMBaeMOM NOMELLIEHUN NpK TeMNepaType okpyxatowero Bo3gyxa ot 5 0o 40 °C u oTHo-
cutenbHon BriaxkHocTn Ao 80 %. Bo3ayx He AOmMKeH cofepaTb NpuMecen arpeCcCuBHbIX
napoB 1 ra3sos.

5 TPAHCIMOPTUPOBAHUE

5.1 Mpnbopbl B ynakoBKe TPaHCNOPTUPYHOTCA MoObIM BUOOM 3aKpbITOro TpaHCcnopTa, B
TOM 4YuCrne 1 BO34yLIHbIM TPaHCMOPTOM B OTannmMBaeMblX repMeTU3NPOBaHHbIX OTCEKaX B
COOTBETCTBUWN C NpaBuraMmn NepeBo3Kn rpy3oB, OENCTBYIOLWUMU Ha KaXXaoM Buae TpaHc-
nopTa.

Cnocob yknagku AWMKOB Ha TPaHCMOPTHOE CPeACTBO AOSMKEH UCKMYaTb BO3MOX-
HOCTb UX NepeMeLLEeHNS.

Bo Bpems norpy3o4Ho-pasrpy3oyHbIX paboT v TpaHCNOPTUPOBAHUA ALLMKN HE AOSK-
Hbl NoABepraTbCA pe3kuM yaapam 1 Bo3geNCTBUI0 aTMOCEEpPHbLIX 0Ca[KOB.

Mpu TpaHcnopTupoBaHMM NpMBOPOB X.4. TPAHCNOPTOM BUA OTNPaBKU — Merikasa unm
ManoTOHHaXHas.

Cpok npebbiBaHnsa npnbopoB B COOTBETCTBYHOLLMX YCNOBUAX TPAHCNOPTUPOBAHUS HE
bonee 3 mec.

YcnoBus TpaHCNOPTMPOBaHUS B 4YacTW BO3OEWCTBUSA KNUMaTUYECKUX (PakTopoB
AOJIMKHBI COOTBETCTBOBaTbL Yycrosusam xpaHeHus no FOCT P 52931-2008.

5.2 MNMocne TpaHCcnopTMPOBaHUA Npu OTpULaTenbHbIX TeMnepaTypax Heobxoauma Bbl-
Aepxka npnbopos B yrnakoBke He MeHee 12 yacos npu Temnepatype nntoc (20 £ 5) °C un
BNaXXHOCTW okpyatowero Bodgyxa go 80 %.

6 YTUIIN3ALUA

YTunusaums npubopoB MPOU3BOAUTCS MO MHCTPYKLUMM 3KCMyaTUpyoLLen opraHusa-
LK.
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MpunoxexHne A
(o6sa3aTenbHoe)
Cxembl pacnankum uHTep¢encHbIX pa3beMOB M NoakKno4vYeHus B cetb RS485

A.1 Pacnauka nHtepcencHbIx pa3bemMoB

RS232 BWIIKA PC4bTB (moa."LLM") Burka pasbema PC4.
N HasnaueHne Bua ¢ BHelHen cTOpOHbI koprniyca npubopa.
1 Mepekn.RS232<>RS485 2 1
2 Oowmn | []
3 Bbixoa
4 Bxon 4 > XY 3

Ha kabenbHoM YyacTu pa3bema COeanUHUTb KOHTaKTbl 1 1 2.
Korga nogkntodeH kabenb RS232, Bxog npueMHuka nocrnenoBaTefibHOro KaHana oT
kaHana RS485 aBTomaTtnyeckn oTkno4YaeTcs.

RS232 BWIIKA DB-9M (moga. "H" n "DIN")

Ha3HauyeHue
Oowmn
Bbixoa

Bxon

NwWOZ

RS485 PO3ETKA MDN-4FR (moa."H" n "LLIM") PoseTka pasbema MDN-4FR.

N HasHa4yeHue Bua ¢ BHelHewn cTOpOHbI koprnyca npubopa.
1 Bxoa/Bbixon — 3 1

2 Bxopa/Bbixon +

3 Oo6wmn

4 +5B 4 2

KABEJIb 23.00.910  MM2300(RS232) — M3BM IBM(RS232) (Mog. "LLIM")

NMNeBM COM(RS232) RS232 PO3ETKA PC4BTB
PO3ETKA DB-9F
Ha3sHavyeHue N N HasHavyeHue
OoLwun 5 |_ 1 Mepekn.RS232<->RS485
1 2 O6wmn
Bxon 2 3 Bbixon
Bbixoa 3 4 Bxon
6 4
7 3
8 |

LIHYP-KOHBEPTOP 23.16.50 VIM2300(RS485) — M3BM IBM(RS232) (Moa."H")
NOBM COM(RS232)

PO3ETKA DB-9F RS485 BUJIKA MDN-4M
N | HasHa4yeHune
1 KoHBepTop 4/ 1 | Bxoa/Bbixoa —
... | RS232 - RS485 7 2 | Bxopg/Bbixog +
9 3 | Obwwmin
4 |+5B
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A.2 MopknioyeHne B ceTb ¢ HTepcencom RS485

KoHTposnnep 1

RS485 Posetka MDN-4FR l

Bunka MDN-4M

NM2300

HasHaveHune

Bxoa/Bbixon —
Bxopa/Bbixon +
O6wun

33

130 Ow

KoHTponnep N

RS485 Posetka MDN-4FR l

Bunka MDN-4M

NM2300

HasHaueHune

Bxopa/Bbixoa —
Bxoa/Bbixon +
OoLwun

NnaBm
IBM PC

COM(RS232)

HasHaueHue

Bbixoa
Bxon
RTS
OoLwwun

KoHBepTop

RS232 <--> RS485

a~NwN | Z

Bunka DB-9F

PekomeHayeTcs
NM2316.71 nnn USB-RS485 NM2316.70.

MCnoJsib3oBaThb

T O X

Doxz @
N —

—

1

T PoseTka DB-9F

KOHBEPTOPbI

RS232-RS485

130 Om

nM2316.70,

JTInHna cesasu koHTponnepos ¢ NMN3BM gomkHa GbITb 3awWumueHa OT HaKoMMIeHnsa cTaTu-

4YeCKOro anekTpuyecTsa.
rposo3sawmTy!

K KoHTponnepy
(koHBEpPTOPY)

B cnyyae HapyxHOW npoBOoAKM HeobxoaMmo obecne4vuTb

yCTpOIZCTBO rpo3o3alnTbl N nogaBneHNAa UMNYINbCHbIX

JInHma

MFRO010 /‘
< 2] L | | ® © >

N

PN 3

P6KE 6.8CA >
N
I PaspsgHuk P-91
(T83-A90X)
< < @ [ I @ o >
— |

nomex MM2314 (BblinyckaeTcs CepuiiHo).

[OnunHa He 6onee 1,5 m;

I s
A

| ceyeHue He MeHee 5 MMm?
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MpunoxeHne b
(o6sa3aTenbHoe)
CxemMbl noagknNo4YeHUsi NepBUYHbLIX Npeobpa3oBaTenen
B.1 Cxema nogknioyeHus nepBUYHbIX Npeobpa3soBartenen K npuéopy UM2300H1

BTopuyHbIi npubop MM2300H1

11 |* Rs485 | < uLAN
12 |~ -

___________________________________________ Nk Ha3sHauyeHue
EBapmaHT noaKnoYeHns " ! ! 1
: TOKOBbIX AAaT4YUKOB 24V : _— + .
1 0—5MmA (0-20MA) 14| - 4 : 2l 4 24V 0.2 A
| v r2aV | 13 |7 «q oA
: 0-5 mA + - Bxog + | | ]
' | (0-20wmA) ! | .
T : —1 9 OUT 4-20 mA
P | 6 —
— 7 |* ouT1
_ 8 _—
— 9 |* OuT2
— 10 [~

13 T 2V

] N 15 |-©Bxog+F1| + (+24V)
PU [4-20mA] 7 16 | — Bxog—F1|< Bxog + 1
i ¥ 17 |-©Bxog+F2| + (+24V)
PU [4-20 mMA] _ 18 — Bxog—-F2| = Bxoag + 12
] N 19 | D Bxog+F3| + (+24V)
PU [4-20mA] 7 20 | — Bxog—F3| Bxopg+ 13
] N 21 |9 Bxog+F4| + (+24V)
PV [4-20mA]  © 22 | — Bxog—F4|<® Bxog + 14
" 23 | + (+24 V)
4 -20 mA _ 24 |5 Bxoa + 15
: A s | + (+24 V)
4 -20 MA N 6 | D Bxog + 16
I1
— TCMN/TCM 27 |1
_tzgé 28 |U Bxog T1
> 29 |U
E: 30 |I
11
— TCM/TCM 31 |l
_tzgé 32 |U Bxop T2
o 2 I
34 |1
VCTOUHUK NUTaHWS @
Mogenb 3 @ ~2208
—\__r— Kopnyc

MpumevaHus:
1. PU - gatyuk ¢ YMcno-mmnynbCHbIM BbIXOAOM.
2. Ecnn Bxoapl kaHanoB T1 (T2) He 3ageNcTBOBaHbI, X HE06X0AMMO 3aKOPOTUTD.
3. B npnbope ¢ nctouyHmkom nutaHms mogenu 2 soixodpl 24V 0,2 A n 24V 0,1 A OTCYTCTBYIOT.
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B.2 Cxema nopgknw4YeHUss nNepBUYHLIX MNpeobpa3oBateneM K npubopy
MM2300LLMA1
BTopuuHbiii npu6op MM2300LLIM Nk Ha3HauyeHue Nk
+ —
24V 0.2 A > _
24V 0.1 A > A
— 13 GND
_ + 25 Bxog +F1 | +24V
PA 14-20mAl - 12| Bxon — F1 | Bxoa-9) I
PU 14 - 20 MA + 24 Bxog+F2 | +24V
[4-20mAl - _ 11| Bxon - F2 | Bxon 9 12
PU 14 - 20 MA + 23 Bxog+F3 | +24V
[4-20mAl - _ 10| Bxon - F3 | Bxon 9 I3
_ + 22 Bxog + F4 | +24V
PR T4-20mAl 9 | Bxoa—F4 | Bxog 9 14
4 - 20 MA + 21 + 24V
- 8 Bxog %) 15
4-20 MA * 20 | +24v
- 7 Bxon %) 16
4-20 MA + 1 1 +24v
- 6| BxonoI7
4-20 MA * 18 + 24V
- 5 Bxog & 18
11
— TCN/TCM _E:Ul 174 I
U2 U Bxog T1
E:IZ 16 U
3| 1
11
— TCN/TCM —E:U] 152 {J
U2 Bxopg T2
E: 14 U
12 1
I
out1 + |1 —
o . ouT1 - 61—
| BapnaHT nogkntoveHuns | ' ouT2 + |2 —
| TOKOBbIX AATHMKOB 13| GND : ouT?2 - 71—
1 0—5MA (0—20MA !
| 0-5mA (0-20mA) i | ouT3 + |3
| i OouT3 - 8 —
' [0-5wA 5524V| : A AN I
| - M + = xoa + | _ |
' | (0-20wmA) : uLAN / OUT 4 9
- ! ouT + |11
4-20/1 - 12—
ouT + [138 —
4-20/2 - 14 —
MpumevaHus: RS485 + (0 [—
1. PU - patyuk ¢ YMcno-mMmMnynbCHbIM BbIXOLOM. RS485 - 15 (—
2. Ecnu Bxogpl kaHanoB RT1 (RT2) He 3agencTBOBaHbI, LAN 5 |—
nx He06X0AMMO 3aKOPOTUTD. H
3. Hannune Bx0[0B 1 BbIXOAOB NPOBEPAETCHA MO KOHMU- VCTOYHVK MUTaHUS '@
rypauuu, otobpaxaemoi Ha aucnnee npubopa. mogenb 3 ' o ~220V

4. B npnbope ¢ UCTOYHMKOM MUTAHUSA MOLENU 2 BbIXOAbI

24V 0,2 Awn 24V 0,1 A oTCyTCTBYIOT.

Kopnyc
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B.3 Cxema noaknoyeHUs nepBUYHbIX NpeobpasoBatenen K npubopy MM2300H1-

5F214R

P

BTopuyHbIi npubop MM2300H1

P

P

PU

P

4 -20 MA

4 -20 MA

TCIM/TCM

:

TCM/TCM

TCM/TCM

TCM/TCM

MpumevaHus:

1. PU - patyuk ¢ YMcno-mmMmnynbCHbIM BbIXOOOM.

Nk Ha3sHavyeHue
L1t g 24vo2aA
L3 |+
|- 4 24V 0,1 A
5 |5 Bxoag+F1
6 — Bxop - F1
7 | Bxog+F2
8 - Bxog-F2
9 |5 Bxog+F3
10 — Bxog-F3
11 A Bxon + F4
12 - BXO,EI, - F4
13 |5) Bxog +F5
14 — Bxog-F5
15 | + (+24V)
16 | 5 Bxog+I1
17 + (+24V)
18 | © Bxoa+12 HLAN
19 |1
20 (U Bxon T1
21 |U
22 |1
23 |1
24 |U Bxopn T2
25 | U
26 | I
27 |1
28 |'U Bxog T3
29 | U
30 [I
31 [ I
gg g Bxon T4
34 (1
MNCTOYHMK nuTaHusa @
moaens 3 Y ~220B
L opnye

2. Ecnu Bxogbl kaHanoB T1 (T2, T3, T4) He 3agencTBOBaHbI, MX HEOOXOAMMO 3aKOPOTUTL.
3. B npubope ¢ UCToHHMKOM nNuTaHua mogenu 2 Boixoasl 24V 0,2 A n 24V 0,1 A oTcyTCcTBYIOT



MM23.00.001.P3

37

Bb.4 Cxema nopgknw4YeHUss nNepBUYHLIX MNpeobpa3oBateneM K npubopy
MM2300DIN 2F2C2R
BTopnyHbI npubop MM2300DIN
Nk Ha3HauyeHue
! LAN
S ) s
—1 3 |* 24V 0,1 A
14 |-
— 5 |* 24V
7 |5 Bxog+F1
PU - 8 — Bxog - F1
— 9 |t 24V
11 | %5 Bxog + F2
PU 12 — Bxog - F2
) 13 |9 Bxog+F3| + (+24V)
P [4-20mA] 14 |  Bxon—F3|® Bxon +13
15 | 5 Bxog+F4| + (+24V)
P 14 -20mA] 16 | — Bxog —F4| 9 Bxog + 14
11
— TCIM/TCM 17 |1
Ul
U2 18 | U Bxopa T1
E:Iz 19 U
20 |I
11
TCMN/TCM _E:Ul 21 {J
U2 22 Bxopn T2
E:Iz 23 |U
24 |1
@ 26 220V
I 34 ouT2
— 28
29 |- ouT1
30 |t
—31 |1
"""""""""""""""""""""" 1 PE— + 2
BapuaHT noaknioveHms | ! 32 — RS485 (ocH.)
TOKOBbIX AaT4YMKOB + 24\ 33 + 5V
0-5MmA (0-20MA) - ! — 34
| —35 [-1
+ +24V | — 136 1*2  Rs485 (gon)
0-5 MA + D Bxog+| —37 |5y
(0—20 MA) — 138 |+
------------------------------------------ ' — 139 |~ 0UT4-20/2
—40 | *
—141 | — OUT4-20/1
—42 |t
MpumevaHus: 1 _
1. PU - gatyuk ¢ YMcno-mmnynbCHbIM BbIXOAOM. 1 32 + ouT4
2. Ecnn Bxoabl kaHanos T1 (T2) He 3ageincTBo-
BaHbl, X HEOOXOAMMO 3aKOPOTUTb. 45 : OouT3
46
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B.5 Cxema
MM2300DIN 2F

1MM23.00.001.P3

MpumevaHus:

NOAKNIOYEeHUA MNepBUYHbIX npeobpa3oBaTenen K npubopy
BropuuHblii npubop MM2300DIN 2F Nk Ha3sHavyeHue
T 1% out
P 2 _
—13 |* out2
R— 4 —_
— 5 |* 24V
+ 7 |5 Bxog + F1
PV _ 8 — Bxop — F1
—19 |7 24V
R 10 —_
PU + 11 | % Bxog + F2
- 12 — Bxop —F2
—E [
5 RS485
—— +
16 |- o
~220 ®117 AC
@& 13 220V
|19 |-
20 OUT 2 4-20mA
—|21 |~ OUT1 4-20 mA
—22
—23
LAN
—24 H

1. PU - gaTtymk ¢ YMcno-mmnynbCHbIM BbIXOA0M.
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B.6 Cxema nogkn4YeHUss nNepBUYHbLIX npeobpa3oBatenen K npubopy
MM2300DIN 4F

BTopuyHbIi npubop MM2300DIN 4F

<
=

Ha3HauyeHue

uLAN

+ 24V 0,1 A

+ 24V
-5 Bxog + F1
— Bxopg - F1
+ 24V

So|al|oa|re|NI|oe|eN|oa|rw| N

%) Bxog + F2

i — Bxog -F2

+ 24V
%) Bxog + F3
— Bxopg —F3

P

+ 24V
%) Bxog + F4
— Bxog - F4

P

T 5v
RS485

NIN N
WIN =

110

AC
220V

~220

X
NDNIDN
(o) & I N

39 |- ouT4
40 |+

41 |~ OUT3
42 | *

43 |~ OUT2
44 |+

45 |~ OuUT1
46 |t

T

MpumeyaHus:
1. PU - patyuk ¢ YMcno-mMmMnynbCHbIM BbIXOLOM.
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B.7 Cxema noaknoyYeHUA NepBUYHbIX Npeobpa3oBaTenien K BHELWWHEMY U3Mepu-
TenbHomy 6noky UM2300BM

BTopuyHbI npubop MM2300BM

Nk Ha3HauyeHue
] N 1 | ©OBxog+F4 [+ (+24V)
PU [4-20 mMA] _ 2 — Bxoao—F4 [ Bxop + 14
] N 3 | ©Bxop+F3 |+ (+24V)
PU [4-20 mA] _ 4 — Bxon—F3 |2 Bxog + 13
—15 |+ 24V
- 6 —
+ 7 %) Bxog + F1
PU B ) — Bxog - F1
11
TCM/TCM 9 |1
_t:gé 10 | U Bxop T1
= 1 | U
1 : 12 |1
—13 |-
11 |+ 2436V
— |15 |1 RS485
—16 |2
—17 | * 24V
—118 | —
o + 19 | © Bxop + F2
- 20 | — Bxog-F2
11
TCN/TCM _t:Ul 21 {J
02 22 Bxog T2
o 2 11
24 |1
1

MpumeyvaHus:
1. PV - gatyunk ¢ YMcno-mmMnynbCHbIM BbIXOOOM.
2. Ecnu Bxogbl kaHanoB T1 (T2) He 3ageicTBOBaHbI, MX HEOBXOAMMO 3aKOPOTUTD.
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B.8 Cxema nopgkn4YeHUss nNepBUYHLIX MNpeobpa3oBateneMn K npubopy
MM2300UPP

BTopuyHbIn npnbop MM2300MPP-1I

Nk Ha3HauyeHue

~220 B Cetb 220 B

X

|

Pene

i

Bxon 11

4 -20 MA +

wo|Noloaona| wn -
b+ |-

RS485

I/0

A
- O
+

BropuyHbin npubop MM2300UPP-1F

Nk Ha3HauyeHue

~220 B CeTtb 220 B

+ ouT

hag uLAN

t g 24V

PU 2, F1

ON |OO [P WIN -

10 | - RS485
— 11| o
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B.9 CxeMbl BXO40B U BbIXO40B

Bxogbl
| 424B | 410418
Bxop “C” ! / Bxon “F” :
1 | —
| | -
L |oT| 24 +2mA (1) |
; 10+18B F !
+Fn/+24BIne— 10192 wA (F) |
-Fn/ © Ine—— +Fn o
: CFn e 4,5+ 2 MA
500m RH !
e .
B V4 e
e e | 210 MKA (Rig=500 Om)
; 1 MA (Rig=100; 50 Om)
P e e L Bxoa “R” :
| +24B | MX
Bxog ‘T ' :
: ' Rat
i loT| 24+1wmA P
+24BTn e——
DIn ¢——
! 250 Om
| 120 Om
E 50 Om
i ~ RH
OT — orpaHuymTenb TOKa
Bbixogbl
. ~—-O0UTn+
> !
— i __________________ :
OUTn - +5B E
24 B (max 30 B) |
‘ — — pLan
! b OUT4 -
— 4-20 MA ! T :
‘ i !
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B.10 CxemMbl NUTaHNA pacxogomMepoB

43

CxemMbl nuTaHus pacxoaomepoB NMPUM, MeTpan—-300MP, 3PUC, OPXW, APl v ap.

OT BHELLHEro UCTOYHMKA NUTaHUA

BHeLwwHun
WCT. NNTaHus

HasHaueHne

+24V —®

-24V —®
220V

BTopuuHbIn npnbop

Pacxogomep MM2300
HasHaueHvie Nk | HasHaueHne
+24V |
24V '
Bbixog + F +
Bbixog — F - BoaF

OT BHYTPEHHEro uctovHvka npnbéopa MM2300

BTopuyHbI npubop MM2300

Pacxonomep Nk| HasnaueHue
HasHaueHune i :
Bbixog + F +
Bbixog — F - Bxon F
+24V .
—-24V E :
Pacxogomep | :
A * «24v0.2A
| A * €24V 0,1A

CxeMbl NuTaHus pacxogomepos BIAIMC

OT BHYTPEHHEro nctoyHnka npnéopa MM2300H1

OT BHYTPEHHEro uctovHmka npmndopa MM2300DIN

BT""“J“”E?, onopM60p Nk | HasHauetme BropiHii npnBop
\ | M2300 Nk HasHaueHve
13 |+ <24V 1 )
Pacxogomep BAlC 14 |- Pacxogomep BAIC 5(9) |+ 4y
+24V - - +24V r6(10)—
Bbixon + Bbixog T -
O6wMii _ Bxog F O6uwmit | 8 (12)] - Bxog F1 (F2)

OT BHYTPEHHEro ncTovHuka npndopa NMM2300LLM1,

NM2300H1-5F

oT cBo60gHOro TOKOBOro Bxoaa npmnbopa MM2300

BropuuHbiv npubop | Nk | HasHauenme
1M2300 BTopuuHbiii npu6op | Nk | HasHaueHue
' ! MM2300 .
+ | I
Pacxogomep B3l1C _ <424V01A + 24V
Pacxogomep B3lC 5
YRV . ! Bxog 91
Bbixon, * Bxon F +24V ' '
Obwmmn | o | — A Bbixop, +
OBt B Bxog F

Mpumeyanue: Mpubop MM2300 ncnonb3yetcs ¢ pacxogomepamu MPUM, BAIC, OPXW, OPI, METPAH,
OPWUC, a Takke nobbiMn OpyrmmMmun pacxogoMepamm, MMELLIMMN BbIXOAbI, COTNAaCcyoLMecst CO BXOAamm

npmnbopa MM2300.
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MpunoxexHne B

(o6sa3aTenbHoe)
BapuaHTbl (hyHKLUMOHaNbLHOro UCNOJNTHEHUA
MepeyeHb yCNOBHbLIX 0603Ha4YeHUN
Qo — 06bEMHbI pacxod, M°/4
Qou  — koadhdumumeHT pacxoga, n/umn (r/mMn, BT-4ac/umn — B 3aBUCUMOCTY OT TuMa AaTynka)
Go — 06beM TennoHocuTens, M
Qm  — maccoBbif pacxon, Kr/y (T/4)
Gm - macca TennoHocuTens, Kr (T)
Wt — Tennosas MOLHOCTb, ['kan/4
Qt — KONMYECTBO TEMMOBOW aHepruu, 'kan
Qn — 06BbEMHbII PacXop rasa npu CTaHAAPTHbIX YCIOBUSIX, M /4
Gn — 06beM rasa npu cTaHAapTHbLIX YCITOBUAX, M
Qp — 06bEeMHbIN pacxof rasa npy pabounx ycnosusx, My
Gp — 06beM raza npu paboyunx ycnoBsusix, M
alfa — noctosHHasA pacxoga Ana guadparvel
d20 - grameTp cyxatowero oteepctus npu t=20 °C, mm
D20 - gmnawmetp Tpybonposoga npu t=20 °C, Mmm
d — AnameTp CyxxalLlero oTBepcTus npu pabodvern TemnepaType, MM
Kt — KO3hULMEHT TENMOBOrO pacluMpeHnsa gnadgparmbl
E — KO3hULMEHT CKOPOCTU BXoAa
Cinf  — koadpdurumeHT ncteveHms npn Re = 6eCkOHEYHOCTb
KRe - nonpaBka Ha 4ncno PenHonbaca
K — nonpaeka Ha LLepOX0BaTOCTb NOBEPXHOCTM TPyObl
Kn — nonpaeka Ha NpUTYNIeHNe BXOAHOW KPOMKU OTBEPCTUS
K — KO3 PULMNEHT CKMMAEMOCTH ra3a
dP — nepenag gasrneHns Ha ,umacbganvle, klMa (KFC/Mz)
P — faaBneHue, klla (MMa, krc/cm®)
Pu — n3bbITOvHOE faBneHue, kla (MMMa, krc/cm?
Pa — abcontoTHoe aaeneHue, klMa (MlMa, krc/cm”)
P6 — bapomeTpuyeckoe gaBneHve, mm.pT.ct (kla)
t — TemnepaTypa, °C
T — Bpems, 4
h — yaernbHas aHTanbnug, Kkan/kr
€ — KOS(PULMEHT pacLLuMpeHus
p — MMAOTHOCTb, Kr/M
pn — NMOTHOCTb NPU CTAHAAPTHBIX YCIOBUSIX, KI/M>
nT — nogarowuin Tpybonposoa
oT — 0bpaTHbI TpybonpoBoa
T — TpybGonpoBOA NOAMUTKM
cy — CcyXxaloLlee yCTponcTBo
oX — OTHOCUTENbHAasi NOrpeLlHOCTb U3MepeHnsa napamvetpa "X"
AX — abcontoTHas NorpeLHocTb n3MepeHns napametpa "X"
8C — OTHOCUTENbHAA NOrPELLIHOCTL BbIYUCIIMTENBHBIX Npoueayp npubopa,

BKMOYas BblYMCNEHNE MNOTHOCTM M SHTanbnuu (cM. n.1.2.2.1, n. 1.2.2.2)
[ns pacxogomepoB C YacTOTHbIM BbIXOAOM
F — yacToTa UMNynbCOB Ha BbIXOAe nMuUTaTopa pacxogomepa, 'y
Fmax - yvactoTa, COOTBETCTBYIOLLAsS BEPXHEMY Npeaeny namepenus, 'y
Qmax — pacxof, COOTBETCTBYIOLLMI BEPXHEMY NPEAEny U3MepeHus, M /4
N — KONMYEeCTBO MMMYNbCOB Ha BbIXOAE MMUTaTOpa pacxogomepa

HM® — 0ObeM rasa npu cTaHgapTHbIX YCIOBUAX (ANS MHOUKaLUN)
HMP — pacxof rasa npu cTaHgapTHbIX YCNOBUSAX (4NS UHAMKaUNUK)
CraHpapTHble ycnosus no FOCT 2939:

TemnepaTtypa 20 °C (293,15 °K)

JaBrieHue 760 MM pT.CT.
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B.1 TennocyeT4uk ¢ pacxogomepamm PU (pacxogomepbl C YACNO-UMMYITbCHbIM
BbIXOA0M)

Oatuukn Bxogpbl
Pacxogomep PU — nogatowmin Tpybonposog F1
Pacxogomep PU — obpaTHbI Tpybonposoa (TpybonpoBoa NOANUTKN) F2
TepmomeTp conpoTtueneHus TCI/TCM — nogatowun Tpybonposos RT1
TepmomeTp conpoTtueneHus TCI/TCM — obpaTHbin Tpybonposog RT2
[aTtumk pasneHnsa 1 13
[aTtunk paBnenuns 2 14

MHavuupyemMble napameTpsbl

1. Kon-Bo Tenn. aHepruu, kan Qt
2. Tennosas MOLLHOCTb, [kan/y Wt
3. Temnepatypa (nogatomm Tpydéonposoa), °C t1

4. Temnepatypa (obpaTHbi Tpybonposoa), °C t2

5. O6beMHbIN pacxoa (nopatoLLmin Tpybonposog), My Qo1
6. O6beMHbIV pacxop (06paTHbIN TpybonpoBoa (Tpybonposog NoAnuTkK)), M3y Qo2
7. Maccosblli pacxog (nogatowuin Tpybonposoa), T/4ac Qm1
8. Maccoseblili pacxog (obpaTHbI TpybonpoBog (Tpybonposog noanuTku)), T/4 Qm2
9. Macca TennoHocutens (nogatowwmn Tpydonposoa), T Gm1
10. Macca TennoHocutenst (obpaTHbin Tpybonposoa (TpybonpoBog NnoanuTkK)), T Gm2
11. JasneHve 1, MMa P1
12. Oaenenue 2, MlNa P2
13. Bpemsi HapaboTku, 4 ts1
14. Bpemsi paboTbl y3na, 4 tm1

BbluncneHme npoBoantcsa no oopmMmynam:

O6wvemHbIn pacxog: Qo = 3600 - F - Qomu /1000, M/ Yy
Maccosbliii pacxog: Qm = Qo - p(t), kr/y
Macca: Gm=Qou - N - p(t), kr

Tennosas mowHocTb: Wt = Qm1 - (h(t1) — h(t2)) - 10°, Mkan/u (
Wt =Qm2 - (h(t1) — h(t2)) - 10°°, Mkan/u (
Wt = (Qm1 - (h(t1) — h(t2)) + Qm2 - (h(t2) — h(txs))) - 10, Mkan/u (AT, T)
Wt = (Qm1 - (h(t1) — h(txB)) — Qm2 - (h(t2) — h(tx))) - 10°°, Mkan/y (

Kon-Bo Tennotsbl: Qt=Gm1 - (h(t1) — h(t2)) - 10°°, Mkan (
Qt=Gm2 - (h(t1) — h(t2)) - 10, Mkan (OT)

(

(

Qt = (Gm1 - (h(t1) — h(t2)) + Gm2 - (h(t2) — h(txs))) - 10°, Mkarn
Qt = (Gm1 - (h(t1) — h(txs)) — Gm2 - (h(t2) — h(tx))) - 10°®, Mkan

[asneHue: P = (I —Imin) - Pmax / (Imax—Imin), MlNa

Jonyctumasg norpelwiHoctb:  Ans kaHanos t, P, Qo, Qm, Gm, Qt cornacHo n.1.2.2.1; 1.2.2.2

ana kanana Wt
SWt = 25Qt

MNpumeyaHus:
1. Temnepatypa xonoaHow BOAbl 3anucCbiBaeTCs B BUAE KOHCTaHThbI, UMW N3MepseTcs

OONOMNHUTENbHBIM AaTumMKkoMm Temnepatypbl Tuna TCMY / TCIY, nogknoyaemoro ko Bxoay 15.
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B.2 TennocuyeT4yuk c pacxoaomepamu no nepenagy AaBneHus Ha CY

Hdatyuku Bxoabl
Ondd. gaTyumk gaBneHus — nogatowmn Tpybonposoa 11
Ondd. gaTumk gaBnenuns — obpatHbin TpybonpoBog (TpybonpoBog NoannTKN) 12
TepmomeTp conpoTtuenenus TCIMN/TCM — nogatowun Tpydbonposop RT1
TepmomeTp conpoTtuernenus TCIM/TCM — obpaTHbI TpybonpoBog RT2
[atumk paneHnsa 1 13
[aTtumk gaeneHuns 2 14

MHanumpyemble napameTpsbl

1. Kon-Bo Tenn. aHepruu, 'kan Qt

2. Tennosasi MOLUHOCTb, [kan/y Wit

3. Temnepatypa (nogatowmm Tpydonposoa), °C t1

4. TemnepaTtypa (obpaTtHbIv Tpy6onposoa), °C t2

5. MNepenag gasneHun (nogatowmi Tpybonposog), klla dP1

6. Mepenag gasneHun (obpaTHbIN Tpybonposog (Tpybonposoa noanuTkm)), klla dP2 (dP3)
7. Maccosblli pacxog (nogatowun Tpybonposog), T/4 Qm1

8. MaccosblIli pacxog (obpaTHbI TpybonpoBog (Tpybonposog noanuTkm)), T/ Qm2 (Qm3)
9. Macca TennoHocutens (nogatowwmn Tpydonposoa), T Gm1
10. Macca tennoHocuTens (obpaTHbI Tpybonposo (TpybonpoBoa NoanuTkn)), T Gm2 (Gm3)
11. Oaenenue 1, MlMa P1
12. Oaenenue 2, MlNa P2
13. Bpems HapaboTku, 4 ts1
14. Bpems paboTbl y3na, 4 tm1

BbluncneHue nposoantcsa no opmynam:

Mepenag gaenenusa: dP = (I —Imin) - dPmax / (Imax—Imin), kMa
Maccosbii pacxog: Qm =Qm(dP, t), kr/4, B cooTtBeTcTBMM C anropuTmom FOCT 8.586.(1-5)-2005
Macca: Gm =Qm - T, «r

Tennosasa mowHocTb: Wt = Qm1 - (h(t1) — h(t2)) - 10°°, Mkan/y (nT)
Wt =Qm2 - (h(t1) — h(t2)) - 10°°, Mkan/u (OT)
Wt = (Qm1 - (h(t1) — h(t2)) + Qm2 - (h(t2) — h(txs))) - 10, Mkan/u (AT, TI)
Wt = (Qm1 - (h(t1) — h(txB)) — Qm2 - (h(t2) — h(txs))) - 10°, Mkan/u (T, OT)
Korn-Bo Tennotsl: Qt=Gm1 - (h(t1) — h(t2)) - 10°°, Mkan (nT)
Qt=Gm2 - (h(t1) = h(t2)) - 10®, Mkan (OT)
Qt = (Gm1 - (h(t1) — h(t2)) + Gm2 - (h(t2) — h(txg))) - 10, Mkan (AT, T)
Qt = (Gm1 - (h(t1) — h(txs)) — Gm2 - (h(t2) — h(txg))) - 10, Mkan (MOT, OT)

JasneHue: P = (I —Imin) - Pmax / (Imax—Imin), MlNa

Honyctmas norpeliHocTb:  Ansa kaHanos t, P, dP, Gm, Qt cornacHo n.1.2.2.1

ansa kaHanos Qm, Wt
8Qm = 26Gm,
SWt = 25Qt

MNpumeyanus:
1. TeMnepaTypa X0no4HON BOAbI 3anncbiBaeTCsA B BUAE KOHCTAHTbI, NN n3MepsieTcs

OONOMHUTENbHBIM AaTumMKkoM Temnepatypbl Tuna TCMY / TCIY, nogknoyaemoro ko Bxoay 15.
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B.3 TennocyeTumk Ansa napa ¢ UamepeHuem pacxoga napa no nepenagy aasne-
HuA Ha CY u KoHaeHcaTa pacxogomepom PU

OdaTtynkn Bxogbl
OundpbdepeHunanbHbIn JaT4MK JaBNeHUs — pacxon napa 13
[aTtunk paBneHuns 14
Pacxogomep PU — pacxon koHaeHcaTa F1
TepmomeTp conpoTtueneHus TCIM/TCM — nap RT1
TepmomeTp conpoTtmerneHus TCIM/TCM — koHaeHcaT RT2

Hanumpyemble napameTpsbl

1. Kon-Bo tenn. aHepruu, kan Qt
2. Tennosas MowWHOCTb, ['Kan/y Wit
3. Temnepartypa (nap), °C t1

4. Temnepatypa (koHaeHcar), °C t2

5. Mepenag gaenenun (nap), kMa dP
6. O6bemHbIN pacxof (koHaeHcarT), M3y Qo
7. Maccosebiin pacxog (nap), T/v Qm1
8. MaccoBblli pacxopg (koHaeHcaT), T/ Qm2
9. Macca TennoHocutens (nap), T Gm1
10. Macca (koHgeHcar), T Gm2
11. Oasnenwne (nap), MMNa P1
12. NaBneHne, MlNa P2
13. Bpems HapaboTku, 4 ts1
14. Bpems pabotbl y3na, 4 tm1

BbluncneHue nposoantcsa no opmynam:

Mepenap naBneHus: dP = (I —Imin) - dPmax / (Imax—Imin), «la (nap)
Oasnexwne nsbbitoyHoe: Pwu = (I — Imin) - Pumax / (Imax— Imin), Mrla (nap)
[aBneHue abconoTHoe: Pa =Pu + P6 - 1,333 - 10*, MMa (nap)
MaccoBbii pacxoa: Qm1 =Qm1(dP, t1, Pa), kr/4, B COOTBETCTBUM C anropuTMom

FOCT 8.586.(1-5)-2005 (nap)
Macca: Gm1 =Qm1-T, kr (nap)
TennoBasa mowHocTb:  Wt1 =Qm1 - (h(t1, Pa) — h(txs)) - 107, Mkan/y (nap)
Kon-Bo Tennotsbl: Qt1 = Gm1 - (h(t1, Pa) — h(txs)) - 10, M'kan (nap)
O6beMHbIN pacxop;: Qo =3600-F - Qon /1000, My (koHOeHcar)
MaccoBbIvi pacxoa;: Qm2 = Qo - p(t2), kr/v (koHgeHcarT)
Macca: Gm2 =Qowm - N - p(t2), «kr (koHgeHcarT)
Tennosasa mowHocTb:  W1t2 = Qm2 - (h(t2) — h(txB)) - 107, M'kan/y (koHOeHcaT)
Kon-Bo Tennotsbl: Qt2 = Gm2 - (h(t2) — h(txs)) - 10°°, 'kan (koHOeHcarT)

Jonyctumas norpelwHocTb: Ans kaHanos t, P, dP, Gm, Qt cornacHo n.1.2.2.1
ans kaHanoe Qo, Qm (koHAaeHcaT) cornacHo n.1.2.2.1

ansa kaHanos Qo, Qm (nap)
8Qo = 6Qm = 258Gm,

ansa kaHana Wt (nap, koHgeHcaT)
dWt = 25Qt

MNpumeyanus:
1. Temnepatypa xonoaHow BOAbl 3anuCbiBaeTCs B BUAE KOHCTaHThbI, NN N3MepseTcs
OONOMHUTENbHBIM AaTumMKoM Temnepatypbl Tuna TCMY / TCIY, nogknoyaemoro ko Bxoay 16.
2. Ansa pacwmpeHns ananasoHa uamepeHns BO3MOXHa YyCTaHOBKa BTOPOro AaTymka nepenaga gaBfeHus
(002), npu aTOM Nepexod BblMUCIIEHUM ¢ Mnagwero aatynka 01 Ha ctapwun gatyuk 02 npoucxoguT
aBTOMaTU4YECKM MO NMPEeBLILLEHNIO BEPXHETO nNpeaena namepeHuna gatdnka 401.
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B.4 TennocyeT4yuk ansa napa ( ¢ y4eTom KoHAeHcarta ) ¢ pacxogomepavu PU

OdaTtynkn

Pacxogomep PU — pacxoa napa

HaTtymk faBneHns

Pacxogomep PU — pacxoa koHaeHcaTa

TepmomeTp conpoTtuenenus TCIM/TCM — nap
TepmomeTp conpoTtuerneHus TCIM/TCM — koHaeHcaT

O~NO AR WN -

MHavuupyemMble napameTpsbl

. Kon-Bo tenn. aHepruum, kan

. TennoBas MowHOCTL, [kan/y

. Temnepatypa (nap), °C

. TemnepaTypa (koHgeHcaT), °C

. O6bemHbIV pacxog (nap), M3y

. O6beMHbIV pacxop (koHaeHcaT), M4
. Maccosbi pacxog (nap), T/

. Maccosebili pacxog (koHaeHcaT), T/

9. Macca (nap), T

10. Macca (koHgeHcar), T
11. Oaenenwne (nap), MlMa
12. Bpems HapaboTku, 4
13. Bpems paboTbl y3na, u

BbluncneHmne npoBoantcsa no hopmMmynam:

Oasnexve nsbbitouHoe: Pwu = (I — Imin) - Pumax / (Imax— Imin), MTrla
[Naenexve abconotHoe: Pa =Pu+P6 - 1,333 -10*, MnNa

O6beMHbIN pacxop;:
MaccosbIi pacxof;
Macca:

TennoBasi MOLLHOCTb:
Kon-Bo Tennothbl:

O6beMHbIN pacxop;:
MaccoBeblIi pacxof;
Macca:

TennoBast MOLLIHOCTb:
Kon-Bo TennoTtsbl:

Qo1 =3600-F1-Qou/ 1000, m*/u
Qm1 = Qo1 - p(t1, Pa), «kr/u
Gm1 =Qowu - N - p(t1, Pa), kr

Wt1 = Qm1 - (h(t1, Pa) — h(txs)) - 10°°, Mkan/u
Qt1 = Gm1 - (h(t1, Pa) — h(txs)) - 10°°, Mkan

Qo2 =3600 - F2 - Qou/ 1000, m/u
Qm2 =Qo2 - p(t2), «kr/
Gm2 = Qowu * N » p(t2), kr

W12 = Qmz2 « (h(t2) — h(txs)) * 10°°, Mkan/y
Qt2 = Gm2 « (h(t2) — h(txB)) * 10°°, Mkan

Bxoabl
F1

I3
F2
RT1
RT2

Qt
Wit
t1

t2
Qo1
Qo2
Qm1
Qm2
Gm1
Gm2
P1
ts1
tm1

(nap)
(nap)

(nap)
(nap)
(nap)
(nap)
(koHOeHcarT)
(koHOeHcarT)

(koHgeHcarT)
(koHaeHcarT)

Jonyctnmas norpelwHocTb: ans kaHanos t, P, Qo, Qm, Gm, Qt cornacHo n.1.2.2.1; 1.2.2.2

MNpumeyanus:

ansa kaHana Wit
SWt = 26Qt

1. TeMnepaTypa X0n04HON BOAbI 3anNnCbiBAeTCsl B BUAE KOHCTaHTbI, UM N3MepsieTcs
OONOSMHUTENbHBIM AaTyMKoMm Temnepatypbl Tuna TCMY / TCIY, nogkntoyaemoro ko Bxogy 15.



MM23.00.001.P3 49

B.5 Bbluucnutenbs o6bema rasa npu CTaHAapTHbIX YCNOBUAX C U3MepeHuem
pacxona no nepenagy aasneHus Ha CY

OdaTtynkn Bxogbl
OundbdepeHumanbHbIM gaTymK 4aBneHns — pacxo rasa 13
[aTtunk paBneHuns 14
TepmomeTp conpotusneHus TCIM/TCM (TCMY/TCIY) RT1(15)

NHaMumpyemMble napamMmeTpsbl

1. Pacxop npu cTaHaapTHbIX YCnoBusX, (TbiC.) M3y Qn
2. O6beM npw CTaHOApPTHbLIX YCNoBUsXx, (TbiC.) m° Gn
3. Nepenaa gaenenun, klla dP
4. Temnepartypa, °C t

5. N36bITouHOE gaBneHue, Mla P

6. Bpems HapaboTku, 4 ts1
7. Bpemsi paboTbl y3na, u tm1

BbluncneHue nposoantcsa no opmynam:

Mepenap naBneHus: dP = (I —Imin)+ dPmax/ (Imax —Imin), kla
[dasneHve n3bbiTouHoOE: Pu = (I = Imin) « Pumax / (Imax — Imin), MlNa
[aBneHne abconoTHOE: Pa=Pu+P6-1,333+10% MnMNa

Pacxop B cTaHAapTHbLIX YCIOBUSX:
Qn=Qm/ pn, M/4, Tae Qm = Qm(dP, P, t), kr/4 — maccoBbIi pacxod B COOTBETCTBUM C anropuTMOM
FOCT 8.586.(1-5)-2005

O6bem B cTaHAAPTHBIX YCOBUSIX: Ghn=Qn-+T,M

Honyctnmas norpeliHocTb: Anst kaHanos t, P, dP, Gn cornacHo n.1.2.2.1

anda kaHana Qn
0Qn = 26Gn,

MNpumeyanHus:
1. [Insa pacwmpeHnst ouanasoHa M3amMepeHus BO3MOXHa YCTaHOBKa BTOPOro AaTyvka nepenaga AaBreHuns

(002), npu aToM nepexoa BbluUCIEeHUN ¢ Mnagwero Aatynka 001 Ha ctapwun gatyuk 002 npoucxoout
aBTOMaTM4YeCKU Mo NpeBbILLEHNI0 BEPXHEro npeaena namepexHus gatdavka O41.
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B.6 Bbiuncnurenb o6bema rasa npu ctaHAapTHbIX YCIOBUAX
¢ pacxogomepom PU

OdaTtynkn Bxogbl
Pacxogomep 4unMcno-umMnynbCHbIN — pacxop, rasa F1
[aTtunk paBneHuns 13
TepmomeTp conpoTtueneHus TCIM/TCM (TCMY/TCIY) RT1(14)

NHaMumpyemMble napamMmeTpsbl

1. Pacxop npu cTaHaapTHbIX YCnoBusX, (TbiC.) My Qn
2. O6beM npw CTaHOApPTHbLIX YCNoBUsX, (TbiC.) M Gn
3. Pacxog B pabouunx ycrnoBusix, M~/y Qp
4. O6beM B pabouunx ycrioBusx, m° Gp
5. Temnepatypa, °C t

6. N30bIToyHOEe gaBneHue, Mlla P

7. Bpems HapaboTku, v ts1
8. Bpemsa paboTbl y3na, u tm1

BbluncneHue nposoantcsa no opmynam:

HaBneHne n3bbITOYHOE: Pu = (I = Imin) « Pumax / (Imax — Imin), Mla
[aBneHne abconoTHOE: Pa=Pu+P6-1,333+10% MMNa

Pacxop B pabounx ycrousix: Qp = 3600 « F « Qon / 1000, m*/y

O6beMm B paBounx ycriosusix:  Gp =Qou+ N, m°

Pacxopf B cTaHOApTHbBIX YCIOBUSAX: Qn =2893 + Qp * Pa /(273,15 + 1) « K), M°/u

O6bem B cTaHAaPTHbBIX YCIOBUSIX: Gn =2893 « Qoun + N« Pa /(273,15 + 1) » K), M°

Oonyctumas norpelHocTb: ang kaHanos t, P, Qp, Gp, Gn cornacHo n.1.2.2.1; 1.2.2.2

ana kaHana Qn
3Qn = 25Gn,
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B.7 Bbluncnurenb pacxoaa Xuakoctu ¢ pacxogomepom PU

OdaTtynkn

Pacxogomep YMcno-uMnynbCHbIA — pacxon XUAKOCTU
TepmomeTp conpoTtuernenus TCIM/TCM

NHanumpyemMble napamMmeTpsbl

. Maccosbii pacxoa, T/4
.Macca, T

. O6beMHbIV pacxos, My
O6bem, M

. TemnepaTypa, °C

. Bpemsa HapaboTku,

. Bpemsa pabotbl yana, 4

NoO A WN =

BbluncneHve nposoanTcsa no hopmMynam:

OGbeMHbIN pacxop: Qo =3600+F * Qoun/ 1000, M/ y
Ob6bewm: Go =Qou+N, m*

MaccoBbIi pacxog;: Qm = Qo * p(t), Kkr/v

Macca: Gm =Qoun e N-p(t), kr

JonycTnmasi norpeLHocTb: cornacHo n.1.2.2.1; 1.2.2.2

Bxoabl
F1

RT1

Qm
Gm
Qo
Go

ts1
tm1

51
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MpunoxexHune I
(o6sa3aTenbHoe)
YreHune nucopmaumm uns npubopos H1, LLIM1 n DIN
no npotokony MODBUS RTU

.1 O6wume nonoxeHus.

1.1 UHTtepdpennc: RS-232 n RS-485. Mo oTaenbHOMY 3akasy MOXET yCTaHaBNMBaTbLCS BTOPOM (40-
nonHuTeneHbIn) UHTEpcenc RS485 (cm. n. 1.2.6.5 P3).

1.2 ®opmaT nocbKK: 8 OUT OaHHbIX, BTa YeTHOCTM HeT, 2 cTon outa. Ecnu e npubope ycma-
HoeneH emopou (dononHumenbHbit) uHmepgelic RS485 u GaHHbIU uHMepghbelc Ucronb3yemcsi mosbKo
0rn1s1 cbopa daHHbIx o npomokony MODBUS, e Hem moxem b6bimb ycmaHoerieH 1 cmon 6um.

1.3 CkopocTb o6mMeHa: 9600 — 57600 6oa. CkopocTn obmeHa no RS-232 n RS-485, a Takke Ko-
nnyecTtBo cton 6ut B gononHutensHoM RS485, 3apgatotcs npu koHUrypauum npubopa ¢ NOMOLLLIO Npo-
rpammbl ImAddress_a.exe unm Bpy4Hyto B NyHKTE MeHto [Tapamempsi —> Ckopocms (bum/c) npmubopa.

1.4 ®opmar 3anpoca 1 oTBeTa Npy YTEHUN NapamMeTPOB NPMGOpPa UMK TEKYLLIUX NOoKa3aHWi:

3anpoc:
Agpec| OyHKuuns HavanbHbIn Kon-Bo peructpos K.C.
permcTp
ct.6ant | mn.6ant |cT.6ant| mn.6ant |cT.6anT| mn.6ant
0x03
(0x04)
Omeem Ha 3anpoc:
Agpec | ®yHkuua | Kon-Bo 6anT gaHHbIX [aHHble K.C.
ct.6ant mn.6ant
0x03
(0x04)

I.1.5 Aapec npubopa 3agaetcs npu KoHurypaumm npubopa ¢ nomoLLbio nporpammel ImAdress_a.exe.
I.1.6 NMopsapok cnegoBaHusa 6anT Npu nepefaye 4-x GanNTOBbIX LENbIX YNCEN W YUCeN C MIT.TOYKOM

3agaetcs npu koHdurypaumm npubopa ¢ nomollbio nporpammbl ImAddress_a.exe nnm BpyYHYH B MyHKTe
MeHto lMapamempsi —>KoHebue.npubopa. 3aBoackasi yctaHoBKa — cTapluum 6antom Briepe (cm. Tabn. IM.1).

Ta6n. I'.1. [Nopsidok cnedoeaHusi 6alim e omeeme npubopa (4 eapuaHma):

Pernctp m Perunctp m+1
cT. 6anT | wmn. Gant cT.6anT | wmn. Gant
BapuaHTbl Homepa 6anT: Ucnonb3ayetcs B N0O:
0 3 2 1 0 Baner
1 1 0 3 2 Automated Solutions
2 0 1 2 3 ImServer
3 2 3 0 1

Mpumep npeactaeneHns 4-x 6aWTOBLIX LEMbIX YACEN U YUCEN C MraB. To4kon (6anT 3 — ctapwui, 0 —
MnaaLunn):

Llenoe 4-x 6aritoBoe 4mcrno 12045
ero 16-i kof 00 | 00 | 2F | oD
Yucno B oopmate nn. Todka 101,25
ero 16-n kop 42 | CA | 80 | 00
Homepa 6ant 3 2 1 0
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.2 YteHue napameTpoB npubopa (dbyHkumsa 03):

HocmynHele peaucmpebl:

Nornyeckun | Pusnyveckum HasBaHue napametpa Tun KommeHTapum
agpec agpec
416400 0x400F Kog 3agauu unsigned short
416402 0x4011 MepBbIVi cumBon char ‘AN -F
HoMmepa npubopa
416403 0x4012 BTopon cumeon char ‘N -7
Homepa npubopa
416404 0x4013 LindbposBasa yactb Homepa | unsigned short 1-999
npubopa
432785 0x8010 TekyLiee BpemMsi B CeK. C unsigned long | 00:00:00 01.01.2000
00:00:00 01.01.1970
23:59:59  31.12.2037
432791 0x8016 TekyLLiee Bpems B CeK. C unsigned long | 00:00:00 01.01.2000
00:00:00 01.01.2000
23:59:59 31.12.2037

.3 YTeHune Tekylwmx nokazaHuM kaHanoB (cpyHKumus 04):
I.3.1. Peaucmpsbi ecex kaHasnos npubopa (no Homepam 8 coomeemcmeuu ¢ nacriopmom MIM2300):

Jlor. appec dus. agpec HasBaHue napametpa Tun KommeHTapum
349411 0xC102 3HaveHue kaHana Ne 1 float | cm. nacnopt MM2300
349413 0xC104 3HaveHwne kaHana Ne 2 float | cm. nacnopt MM2300
349415 0xC106 3HayeHne kaHana Ne 3 float cm. nacnopt MIM2300
349471 0xC13E 3HayeHne kaHana Ne 31 float cm. nacnopt MIM2300

Homepa kaHanoB onpeaenstoTca No NPUOXKEHU K BymaxHOMy nacnopTy, MO 3NEeKTPOHHOMY nac-
nopTy npubopa (MOXHO NOCMOTpeTb nporpammon ImProgram) wnu Ha gucnnee npubopa B MyHKTE MEHI0
KaHarbl. Ecnn no 3anpawvBaeMomy HoMepy B Npnbope HeT kaHana, Bo3BpalyaeTcs 3HadeHue 0.

Kpome Toro, no npotokony MODBUS ¢ nomMolibto cTaHAapTHbIX hyHKUMNA (3 nnu 4) MOXHO YnTaThb:

— KodbI umeH kaHarios

— KoObi eQuHuy, usamepeHUsi KaHaro8

— Peaucmpbl HewimamHbix cumyauyut

— TeKyujue nokasaHusi KaHarnoe c rpedornpedenieHHbIMU UMEeHaMu

— lNocnedHue 3anucu 8 rNoYaco8oM, rocymo4YHOM U MOMECSIYHOM apxuee

C nomolubio HecTaHAApPTHOM (hyHKUMN 65 MOXHO YnTaTb NOOLIEe 3anucy B apxuBax. OyHKUMA
MO3BOMSAET YATaTb OOHY 3anuchb 13 apxvea B doopmate Banet (kaHankl ¢ npegonpeaeneHHsIMN MMeHamm) 1 B dhop-
mate MIM2300 (Bce apxuBrpyeMble KaHarbl Mo NOpsAKy B COOTBETCTBUM C NacrnopToM npubopa) CTpoka B apxmBax

BblBUpaeTca No HomMepy Unu No BpeMeHun 3anucu. Bpems B Bo3BpaLLiaemMoi 3anMcu MoXHO 3a4aBaTb B CeK. C
01.01.1970 nrm 01.01.2000.

Bonee nogpobHO NpoTOKON 0OMeHa 1 PerncTpbl ONMCaHbl B MPUIOXEHUN
OnucaHue pabomsi MM2300 no MODBUS.pdf
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MpunoxeHune [
(cnpaBo4HoOE)
OnpocHble nNUCTbI
01.1 OnpocHbIN NUCT ANA TennoaHeprokoHTponnepos (kpome UM2300H1-5F214R)
TennoaHeprokoHTposinep MM2300

3akasuuk:

Mpunbop N: HasHayeHue:

WHTepBan pernctpauuu: MUHYT
OT4eTHbIN Nepuog pernctpaumnu: CYTOK

Bbluncnsemole napamMeTpbl:

BbixogHble KaHarnbl:

N3meputenbHble kaHarnbl (MakcuMym 8 kaHanos):

Kanan | lMep..np. CurHan MapameTp OwnanasoH | P KommeHTapum
1(F.D)
2 (FI)
3 (F,))
4 (F.I)
5(1)
6 (1)
7 (1)
8 (1)
9 (R)
10(R)
Kanan:
1-8 (F,I) — TOKOBbIN, NOTEHUMANbHbIN UMY YUCIIOUMMYMbCHBIA(YaCTOTHBIN) CUrHan
9-10 (R) — TepmMoMeTp conpoTuBMeEHUs (4-X MPOBOAHASA CXemMa NOAKIOYEHMS)
MepBuYHLIE NpeobGpa3oBaTenu:
TCM — TepMOMETp COMPOTUBAEHNA MeaHbIN
TCcn — TepMOMETpP COMPOTUBIEHNS NMIaTUHOBLIN
OWN, DA — pgaTynk usbbITOYHOro UK abconoTHOro AaBrieHNs
an — anddepeHumanbHbii gaTymK AaBreHns
(MPUNOXMWTb pacyeT CyXatoLLero yCTponcTBa)
PU — pacxogoMep € YUCHOUMMYNbCHBIM (HaCTOTHLIM) BbIXOAOM
PT — pacxogomep C TOKOBbIM BbIXOAOM
Apyrve Tunbl 4aT4YmMKoB
CwurHan: (0-5)MA, (0-20) ™ (4 20) mA; (0 - 5) B, (0 — 10) B; n/umn (Kpacx.)

MapameTp:
T, rpag.C — TemnepaTtypa
P(dP), kla, Mlla (krc/kB.cMm, Krc/kB.M) — AaBrieHve (nepenag gaBrneHus)
Qo, ky6.m/4, Qm, TOHH/4ac — 0OBLEMHBIV (MacCcoBbIl) pacxop,
— Apyrve napametpbl
P: perucTtpauus napametpa: + ecTb, — HeT (ecnu HeobXoaUMO perncTpmpoBaTh BblUUCSIEMbIE
napameTpbl, TO MOMETUTb UX 3HAKOM *).

Jlnct 3anonHun: [ara:
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01.2 OnpocHbIN NUCT ANnsA TennoaHeprokoHTponnepos MM2300H1-5F214R

3akasuuk:

Mpnbop N: HasHauyeHue:

WHTepBan perncrpaumu: MUHYT
OTyeTHbIV Nepuog perncTpaumm: CYTOK

Bbluncnsemble napameTpbl:

BbIxogHble kaHanbl:

N3meputenbHble kaHanbl (Makcumym 11 kaHanos):

Kanan | MepsB.np. Curnan MapameTp OvanasoH | P KommeHTapumn

1(F)
2 (F)
3 (F)
4 (F)
5(F)
6 (1)
7(l)
8 (R)
9 (R)
10 (R)
11 (R)

Kanan:

1-5 (F) — umcnommnynbCHbIA(4aCTOTHbIN) curHan

6-7 (I) — TOKOBbIN CMrHan

8-11 (R) — TepMoMeTp conpoTMBReHUs (4-X NPOBOAHAs cXxema MOAKIIOYEHNS)
MepBuYHLIE NpeobGpa3oBaTenu:

TCM — TepMOMETp COMPOTUBAEHNA MeaHbIN
TCN — TepMOMETP COMPOTUBIIEHNS NNATUHOBLIN
OWN, DA — pgaTynk usbbITOYHOro UK abconoTHOro AaBneHus
PU — pacxogoMep € YUCHOUMMYNbCHBIM (HaCTOTHLIM) BbIXOAOM
— Apyrue Tunbl 4aTYMKOB
CwurHan: (0—5) MA, (0—20) mA, (4 — 20) mA; (0 —5) B, (0 — 10) B; n/umn (Kpacx.)

MapameTp:
T, rpag.C — TemnepaTtypa
P(dP), kla, Mlla (krc/kB.cMm, Krc/kB.M) — AaBrieHve (nepenag gaBrneHus)
Qo, ky6.m/4, Qm, TOHH/4ac — 0OBLEMHBIV (MacCcoBbIl) pacxop,
— Apyrve napametpbl
P: perucTtpauus napameTpa: + ecTb, — HeT (ecnu HeobXoaUMO perncTpMpoBaTh BblUUCHSIEMbIE
napameTpbl, TO MOMETUTb UX 3HAKOM *).

Jlnct 3anonHun: [ara:
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