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Hacrosee pykosBoactBo no akcnnyatauwu (P3) npegHasHaueHO aNA w3yuveHus
ycTpoWcTBa, NpyHUUNa AeWCTBUA, NpaBun 3KCNyaTauuu U TEXHUYECKOTO 0BCnyXuBaHus
npubopa BTOpU4HOro TensnosHeprokoHTponnepa MM2300.

PykoBOACTBO MO 3KCnyaTauun COLEPXWT ONUCAHUE YCTPOWCTBA, €ro TexXHU4eckue
XapaKkTePUCTUKN U cBedeHun, Heobxoaumble AnA obecneyveHns UCnosib30BaHUA TEeXHU-
YeCcKkux BO3MOXHOCTen npubopa.

1. ONUCAHUE U PABOTA

1.1 HASHAYEHUE U3OENUA

1.1.1 Npubopbl BTOPUYHBLIE TennoaHeprokoHTponnepsl NM2300 (nanee — npubopsbl)
npegHasHa4eHbl ans N3MepPEHUIA BbIXOAHbIX CUrHanos N3MepuUTenbHbIX
npeobpasoBaTtefnie napameTpoB W3MEPAEMON Cpeabl W NOCAEedyLWUX pacyeTos
KonudecTsa  TeNnoHOCUTENA, TEMnOBOW 3HepruW, pacxoga rasa B CTaH4APTHbIX
YCNOBUAX, PACX0OAa XUAKOCTHU.

1.1.2 3anucb npubopa Npu 3akase u B JOKyMEHTaLWK APYrov NPOAYKUWUK, B KOTOPOW OH
MOXeT ObITb NPUMEHEH:

"TennosaHeprokoHTponnep UM2300H1(LLM1,DIN,BM,UPP)-XF(C)XIXR-®-MN-O
NM23.00.00.001TY™

H1 - HacTeHHOe ucnonHeHue

WM1(LLM1-Ex) — wuToBoE UCNonHeHue

DIN — ucnonHeHue ¢ yctaHoskow Ha DIN pelky

BM — vcnonHerne DIN ¢ BbIHOCHbIM U3MEPUTENBbHBIM MOAYNEM

UPP - ogHOoKkaHanbHoOE UCNonHeHune

XF(C)XIXR - KOHGbu2ypayus 8Xxo0HbIX KaHanos

XF - 4ncno YncnonmnynbCHblX (4acToTHbIX) kaHanos, X=(0 — 5)
XC — 4ncno kKoMBUHUPOBaHHbLIX kaHanos X=(0 — 4)*

X1 — 4ucrno TokoBbIX kKaHanos, X=(0 — 8)

XR - 4yucrno kaHanos repmomeTpoB conpoTusnennsa, X=(0 — 4)
BaszoBble kOHUrypauuu:

4C2I12R vnu 5F2I4R ansa ucnonHerHusa H1
2C412R vnu 4C4I12R ansa uncnonHexnusa WM1
2F4| aona venonnenunsa WM1-Ex
2F2C2R vnu 2F unu 4F gna venonHeHusa DIN
2F2C2R pana vcnonHenusa BM
11 unn 1F gna ucnonHenus UPP
* KOMOVHUPOBAHHbIV KaHaN — TOKOBbIV UK H4UCIO-UMNYSIbCHBIN (BbIOOP TUNa kaHana-
NPOrpamMmmMHbIiA)

D - pyHKUUOHANLHOE Ha3Ha4YeHuUe

1 - TennoBblMUCIUTESNB B COCTABE TEMMNOCHETUYNKOB (BOAAHBIE CUCTEMbI)

2 - TennoBbluUCTIUTENDb B COCTABE TENMOCYETYUKOB Napa

3 - [a30BbI KOPPEKTOP (BbIMUCTUTENL OObEMa ra3a B CTaHAAPTHbBIX YCIOBUAX)
4 - [lporpammupoBaHue No 3akasy

5 - MporpammupoBaHne noTpedbutenem

N - modupukayus ucmoyHuka numaHus
2 - moa.2 (6e3 CToYHVKA NUTaHUst PacXo4oMeEPOB)
3- mMoa.3 (C UCTOYHWMKOM NUTAHWUSA PacxOLOMEpOB)
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O - dononHumersbHbie onyuu

MK - nporpamma IMProgram u kabenb Ans nporpaMmMupoBaHns
RS485 — nononHuTtenbHbi (BTOpOW) nHTepdenc RS485

42 - Bbixop (4 — 20) MA

42x2 - aBa Bbixoaa (4 — 20) MA

ML — kanan MicroLan

Bonee noapobHble cBeaeHns, HeobxoaumMble ANs 3akasa npubopa, 3aHOCATCA B
onpocHbi nucT (Mpunoxenue [1), KOTOPLI HaNPaBNAETCS NPEANPUATUIO - U3TOTOBUTENID.

1.2 TEXHWHECKWUE XAPAKTEPUCTUKU

1.2.1 BxoAHble KaHanbl

1.2.1.1 YuncumumpoBaHHbie Tokosble (0 — 5) MA, (0 — 20) MA, (4 — 20) mA (oT 0 oo 8
KaHanos) unu noteHuyunanoHole (0-5) B, (0-10) B (o1 0 Ao 4 kaHanos).

1.2.1.2 YacToTHble wWnu Yucno-umnynbcHole (0T 0 o 5 kaxanos). [uana3soH 4YacTtoT
ot 0,002 no 2000 'y

1.2.1.3 AnckpeTtHble (oT 0 Ao 4 kaHanos).

1.2.1.4 CymmapHoe 4ncno kaHanos He bonee:

— ucnonHenune H1 8;
— ucnonHexnune H1(5F214R) 11;
— ucnonHexune WM1 10;
— wucnonnexve WM1-Ex 6;
— ucnonHenue DIN n BM 6;
— ucnonnexve UPP 1.

1.2.1.5 TepmomeTpoB conpoTtusnenns (o1 0 40 4 KaHanos).
AvnanasoH uamepsemblx Temnepatyp oT Munyc 70 go nmtoc 500 °C).
MpapyvnpoBKkn TEPMOMETPOB CONPOTUBEHNSA:
- 500, 10001, 500M (W100 = 1,391);
- Pt100, Pt500 (W100 = 1,385);
- 50M, 100M (W100 = 1,428).
Cxema nogkniodeHns 4-x npoBoaHas.
1.2.1.6 Bce kaHanbi ranbBaHUYeCKM pa3BA3aHbl OT Kopnyca npubopa.
1.2.1.7 Konu4ecTtso KaHanos B 6a30BbiX KOHUrypaumax A4nsa pasnuyHbiX MCNONHEHUI
npubopa MM2300 npuseaeHbt B n.1.1.2.
1.2.1.8 imeeTcs UCTOMHUK NUTaHUA nepBuYHbIX npecbpasosaTenenn (4 — 20) MA co
crneayrowMn napameTpamun:  HanpsbkeHue — 24 B, Tok Harpysku — 100 MA,
1.2.1.9 ImeeTcst MCTOUHUK NUTAHUA pacxoaomMepoB (MOA.3) C OAHUM, ABYMS UMW Ye-
ThipbMs (McnonHeHne DIN-4F) ranbBaHn4eckn pasBs3aHHbIMi KaHanamu.

BbixoaHOe HanpshXeHue UcTovHuka, B 24 B£5%.
Tok Harpysku, MA:
— ana ucnonHexnus DIN, PP, BM 100 Ha 1 kaHan,
— ans ucnonHexHunsa WM1, H1 300 (200 n 100; 150 1 150) Ha 2 kaHana;
— ans ucnonnexHnsa WM1-Ex 60 Ha 1 kanan.

1.2.1.10 BxoaHoe conpoTuBneHne aAnsa Tokosbix Bxogos, Om  50; 100 unn 250 £1 %
(10 KOm + 5% Ans noTeHunanbHbIX BXOA0B).

1.2.1.11 BbiTekatoLuit TOK:
— OANA YNCAOUMNYNbCHbLIX KaHanoB 4,5+ 1,0 mMA,
— ANA KOMOUHMPOBAHHbIX KAHANOB 10 + 2,0 MA,

1.2.2 MNorpewHoOCTb U3MEpPEHUN
1.2.2.1 MeTponorudeckne xapaktepuctuk npubopos npeacTasneHsl B Tabnuue 1.1.
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HavwmeHoBaHWe xapakTepucTyku

3HayeHne

[AnanasoH n3MepseMblX BENUYWH (pacxod, AaBreHve,
Temnepartypa v gp.)

OnpepgensieTcs Avana3soHoOM
N3MEPEHUI NEPBUHHBIX
npeobpasoBarenen v
OrPaHNYEHNN HE UMEET.
[vanasoH BbIYUCNEHHbIX
3HayeHun B npubopax He
orpaHv4unBaeTCs.

MNpegensl gonyckaemon OCHOBHOW MNOrPeLHOCTN Npw
npeobpasoBaH BXOAHbIX CUTHANOB!

- NPVBEAEHHOW [ANA  YHUMUUUPOBEHHBIX BXOAHbIX
CUrHanNoOB  (SNMEKTPUYECKNUA  TOK,  INEeKTpUYeckoe
HanpskeHue), %

- OTHOCUTENBbHOW ANSA YUCNO-UMNYNbCHbLIX (YAaCTOTHbIX)
BXOAHbIX curHanos, %
- abconoTHON ans BXOAHbIX CUIHanoB oT
TepmonpeobpasosaTenen conpotusneHus, °C:

- B ANanasoHe C Pa3HOCTbI BEPXHEro W HWXHEro
npegenos namepexunn < 300 °C

- B Anana3soHe C pa3HOCTbIO BEPXHEro N HMKHEro
npegenos namepeHni > 300 °C
- abCoNMTHON NpU U3MEpPeHUn pasHoCTN Temnepartyp
(At) napHbIX N3MEPUTENbHbLIX KaHanoB ANA BXOAHbLIX
curHanos oT TepmonpeobpasosaTteneil ConpoTUBNEHUs
B AnanasoHe oT 0 go 150 °C, °C

+0,05 nnn £0,1; nnn 20,2
(3a HOpMUpYlOLLIEe 3HaYeHne
NPUHUMAETCS 3HaYEeHUe
AnanasoHa n3mepeHnm
BXOAHOro CUrHana)

+0,05 vnun +0,1

+0,1 vnn 0,2

+0,5

+£[0,03 + 0,001-At]

[ononHutensHas abcontoTHas NorpeLHocCTb,
Bbl3BaHHAsA W3MEHEHWeM TeMnepaTypbl OKpyXatoLlen
cpeabl

He npesblwaeT 0,5 ot
OCHOBHOW abCcontoTHON
NOrPEeLWHOCTY Ha Kaxable

anm n3mepeHun spemern, %

10 °C
MNpepensl gonyckaemown NpuseaeHHON NOrpeLlHoCcTy +0,1 nnn £0,2
BbIXOAHbIX KaHanos (4 — 20) MA, % (HopmupytoLLee 3HayeHne: 16
MA)
Mpeaens! Aonyckaemon OTHOCUTENBHOW NOrpelHocTy +0,01

1.2.2.2 Mpepfenbl 4onyckaemoin OCHOBHOW NOrpellHoCTY Npy UCnonk3oBaHun npudopos
B COCTaBE U3MepUTENbHbIX KOMMNEKCOB NpeacTasneHb B Tabnuue 1.2.

Tabnuua 1.2
N3meputensHbin N3mepsaemas BenmymHa [vana3oH Mpepenobl gonyckaemoun
KOMMJEKe N3MEPEHU | OCHOBHOW MOrPEeLUHOCTH!
CyeTyuk xuakoctu | Macca xuakoctv, T or 0 go 10° |+0,2 % (oTHOCUTENbHAES)
TemnepaTtypa, °C oT-70 go 10,1 (abcontoTHas)
+200
TennocyeTyuk Macca TtennoHocutens, T ot 0 0 10° |+0,2 % (oTHOCUTENbHAS)
KonwdecTtBo tennosowt 3Hep- | ot 0 Ao 10° +(0,4+ 3/ At) %
rn, T'kan (oTHOCUTENbHAS)
Temnepatypa, °C ot 0 go 180 10,1 (abcontoTHas)




MM23.00.001.P3 7

N3mepuTenbHbli N3mepsiemas BenuyunHa [vana3soH Mpegensl gonyckaemon
KOMMeKe N3MEPEHUA | OCHOBHOW NOrPeLlHOCTU
PasHocTb TemnepaTtyp, °C ot 3 oo 150 £(0,03 + 0,001-At)
(abconioTHas)
Tennocyetunk ans|Macca tennoHocutens, T ot 0 go 10° 10,25 %
napa (oTHOCUTENbBHASR)
Konuuectso Tennoson sHep- | ot 0 4o 10° |+0,4 % (oTHOCMTENbHASRA)
rvn, Mkan
Temnepatypa, °C ot 100 go 500 10,5 (abcontoTHas)
[HaBnenve, MMNa otr0p06 +0,1 % (anBeneHHaﬂ')
Komnnekc yueta |O6bem B cTaHAAPTHbIX ot 0 go 10° 10,35 %
rasa ycrosusix, M (oTHOCUTENLHAs)
Pacxoa B cTtaHgapTHbIX ot 0 go 10° +0,35 %
yCrnoBusiX, o (oTHOCUTENbHaSR)
Temnepartypa, °C o1 -50 go 10,1 (abcontoTHas)
+100
[asnexue, MlMa or0po6 10,1 % (npuBeaeHHas™)
MNpuBegeHue pacxoga n - 10,05 % (oTHOCKTENDL-
obbema K CTaH4apPTHbIM Has)
yCnoBuam

* 3a HOpMUMpPYIOLLEEE 3HAYEHWNE NPUHUMAETCS 3HaYeHVe Anana3oHa N3mMepeHin BXOLHOrO
curHana.

1.2.2.3 [JononHutenbHas NOrpPelwHoCTb, Bbl3BAHHAS W3MEHEHWEeM  HanpsXXeHus
NUTaHUS B guanasoHe paboymx yCnoBuil, HeCyLLECTBEHHA.

1.2.3 BbIXoAHbIe KaHanbl

1.2.3.1 Jo 4 kaHanoB Tna CyxOW KOHTAKT. B kayecTBe KOMMYyTAUWOHHbIX 3NEMEHTOB
NCNonb30BaHbl TBEPAOTENLHbIE peEne (HanpshkeHme kommyTauymn — 60 B, Tok — 150 MA).

1.2.3.2 []o 2 naccuBHbIX TOKOBbIX KaHanos (4 — 20) MA ¢ npuBegeHHOW NOrpeLllHOCTbLIO
+0,1 % wvnun +0,2 %. Hanpsixenune nutanus ot 10 go 30 B. KaHanbl UMEIOT ranbeaHunye-
CKYIO pa3BsA3Ky.

1.2.3.3 Konuyectso ¥ TWN KaHanoB onpegensetcs npu 3akase npwubopa
(npunoxenue ).

1.2.4 Uhgukaums

1.2.4.1 Npubopbl ncnonHennn H1,WM1,DIN umelor andasutHo-undposon K-
avcnnen 2x16 cumeonos. Mo oTAenbHOMY 3aKa3y MOXET yCTaHaBNMBaTLCA rpadnyecknin
avcnnei. Mpubopbl ncnonHenns UPP XK-agucnnen 2x8 cumeonos vnu 4-x paspsgHbin
CBETOANOAHLIN NHANKATOP.

1.2.4.2 Yucno mHaMumpyembix paspsgos ANs napameTpos, PeructTpupyemblix Hapac-
Tawum ntorom — 7. LleHa egunHuubl mnagwero paspsaa 3aBucuT OT NPOA0MKNTENbHO-
CTW OTYETHOro Nepuoga v BENWYMHbI pacxoda, ycTaHasnveBaeTca Npu nporpaMMmupoBa-
Hun npubopa.

1.2.4.3 HAWUWPYIOTCS napameTpbl N0 BCEM 3a4eNCTBOBAHHLIM U3MEPUTENbHbLIM Ka-
Hanam n HeoBXoAMMOe KONMYECTBO BbIYUCNEHHbIX NapameTpoB (40 32 napameTpos).

1.2.4.4 BoiOop MHAMUMPYEMOro KaHana npou3BOANTCA NOCNeaoBaTeNbHbIM - LiKNnYe-
CkuUM nepebopoM C NOMOLLBIO KHOMOK Ha NnUeBoW naHenw.
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1.2.4.5 Mocne BKNIOYEHUS MHAMUMPYETCA napameTp B HYNeBOM KaHane, CcooTseT-
CTBYIOLLMA OCHOBHOMY Ha3HayeHulo npubopa (Hanpumep, KONM4ecTBO TEMMoBOW 3Hep-
rn, ecnu npnbdop BbINONHAET PYHKLUW TENMOBLIMNCINTENS).

1.2.4.6 MpuGopbl MMeoT CBETOANOAHBI NHAMKATOp C (CUTHAI), KoTopbli cnyXuT
ANA UHAMKaUWMW BbIXO4a CUTHANOB HA W3MEpUTESNbHbLIX BXoAax 3a npegensl. Mpubopsl
ncnonHeHnin WIM1 u DIN nvetoT no 4 ceeToanoaHbIX MHAMKATOPA, a NPUBopbl UCTOMHE-
H1st H1-4C2I2R ~ no 2 vwHavkaTopa, MHAMUMPYIOLME COCTOSIHVE BbIXOLOB TUNa cyxomn
KOHTaKT.

1.2.5 Peructpaumsa xofa napaMeTpoB BO BPEeMEHM

1.2.5.1 NpnBop obecneunsaeT perucTpaunio He MeHee 8 napameTpoB (ncnonHexne
WUPP He meHee 4 napameTpos).

1.2.5.2 Habop peructpupyembix napameTpoB W WHTEPBan perucTpauuu 3agarTcs
nonbL3oBaTenem ¢ KoMnblTepa.

1.2.5.3 O6bem apxusHoi namsTn — 300 K6anT (B ucnonHexun UPP — 30 KbanT).

1.2.5.4 TpuGop coxpaHseT 3aperucTpUpoBaHHY0 MHOPMALMIO NPU OTKMIOYEHUN Ce-
TEBOro NUTaHua He meHee 1 roga.

1.2.5.5 MNpnBop nmeeTt cueTunk Bpemerun HapaboTtku. LleHa genenns — 1MuH.

MorpewHocTb n3meperus Bpemern He 6onee 0,01 %.

1.2.6 UHTephencei

1.2.6.1 Bece ucnonnenua npubopa umeroT nHtepdenc RS485. NHtepdeiic RS485 uc-
nonb3yerca ANs nporpammupoBaHua npubopa u BknoyveHus npubopa B cetb cBopa
AaHHbIX NOA ynpasneHnem KomnbloTepa (B TOM Yucne no npotokony MODBUS).

1.2.6.2 Llenn nHtepdbeiica MMEIOT ranbBaHYeCcKy pa3BA3Ky.

1.2.6.3 MNpu paboTe B ceT NPUGOP MOXKET BLINOMHATL CNEAYIOLNE DYHKLUN:

- nepefaBaTtb AaHHbIEe O TEKYLMX 3HAYEHNAX N3MEPSAEMbIX NaPaMETPOB;

- NepefaBaTh pe3ynbTaThl TECTUPOBaAHNUA NpUBopa;

- nepefasaTtb apXUB HAKOMMEHHbIX AaHHbIX O XO4e NapameTPOB BO BPEMEHMU;

- nepeAasaTh JaHHble nacnoprta npubopa;

- NnepefasaTh XypHan HelwTaTHbIX CUTyauuii;

- nepeaaBatb KOHTPOMbHbIE KOAbl 33aLUNTbl OT HECaHKLUMOHWPOBAHHOTO BMeELLa-
TENbLCTBA B YCTAHOBKU NapamMeTpoB npudopa;

- NPUHUMATL AaHHble AN Bbibopa perncTpupyemMbix NapameTpoB U BENNYNHE WH-
TepBana perncrtpauuu;

- MPUHUMATL AaHHbIe ANA NPOrpPaMMUPOBaHUSA XapaKTepPUCTUK N3MEPUTENbHbLIX Ka-
Hanos;

- NPYHUMATbL AaHHble 0 KOHUrypaunm npubopa (3NeKTPOoHHbIA nacnopT).

1.2.6.4 Mpubop (He Bce moandukauun) umeeT wHTepgeinc RS232. WNHtepdeic
RS232 ucnonbayeTtca Ans nporpaMmupoBaHna npubopa u CHUTLIBAHUS apXxuBa Ha MecTe
yCTaHoBKM npubopa ¢ nomoLbio cHuThiBaTens apxuesa M2330 nnu komnbloTepa Knac-
ca Hoytbyk. Pasbem nHTepdenca ycTaHoBNeH Ha nepefHel naHenu npubopa. Manssa-
HUYECKOW PasBA3KN MHTEPENC He uMeeT.

1.2.6.5 Mo otaenbHomy 3akady B npubope ycTaHaBnuMBaeTcA BTOPOW UHTEpdeic
RS485. 3ToT uHTEpPdENC ncnonbayeTcs:

- Ana obmeHa nHgopMauven ¢ KpynHohopMaTHbIM MHANKATOPHbLIM Tabno MM2400;

- Ansa obmeHa nHgpopmaymen ¢ rpadunyeckum nHankatopom NM2375;

- AnA obMmeHa MHdopMaunen ¢ nepBuYHbIMU nNpeobpasosBaTensmu unu Gnokamu
nepBuyHbIX npeobpasosaTtenein (MHoronapamMeTpuyeckuMy AaTyukamu), UMeKLMMK
LUMpPoBON BbIXOA (ANA HEKOTOPbLIX TUNOB MHOroNapameTpuyeckux 4aT4ymkoB, Hanpuvep,
MeTpaHn 335, MOXeT ycTaHaBnuBaTbCs UHTEPENC «TOKOBAA NETNAY);

- KaK OONOMHUTENbHBIA MHTEPMENC ANA nNporpammMupoBaHns npubopa n BKNOYe-
HUA npubopa B ceTb cbopa AaHHbIX NOA yrnpaBneHueM KoMmmnoloTepa (B TOM 4ucne no
npotokony MODBUS).

NHTepdenc umeeT ranbBaHNYeCcKyro pasBasky.
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1.2.6.6 Mo oTgenbHOMy 3akasy B npubope ycTaHasnusaeTca nHTepderic Microlan.
WHTepdbeiic ncnonbdyeTca Ana nonyyvyeHus uHMoOpmMauun ¢ undpoBbIX TEPMOMETPOB
DS18B20 n guckpeTHbIX curHanos ¢ knoden DS2405, DS2408, DS2413 cupmbl Dallas
Semiconductor. WHTepgenc ranbBaHN4eCKon pa3Ba3kn He MEET.

1.2.7 O6wue aaHHbIE

1.2.7.1 MNMuTaHne npmubopa OT CeTM NEepemeHHOro ToKa C HanpskeHnem ot 187 go
242 B v yactoton (50 +2) 'y,

1.2.7.2 ToTpebnaemas mowHoOCcTb He Bonee 8 B-A 6e3 BHelWHWX Harpy3ok. C nogknio-
YEHHbIMW BHELLUHUMW Harpyskamu (4ns MCTouHuKa nutaHua mog. 3) 15 B:A n 20 B-A npu
ToKax Harpysku 0,2 A 1 0,3 A COOTBETCTBEHHO.

1.2.7.3 N3onauuna anekTpuyecknx uenei oTHOCUTENbHO Kopnyca npubopa BblAEPKU-
BaeT B HOpManbHbIX YCNOBUAX B TeYeHME OAHON MUHYTbl AEVNCTBUE WCNbITaTENbHOro
HanNpsXXeHNa NnepemMeHHOro Toka CuHyconaanbHon opmbl Yactoton 50 'y n gencreyto-
wum 3HadeHnem 1500 B.

1.2.7.4 [abaputbl n macca npubopa He Bonee:

- ucnonHenne H1 190x170x45 mm, 1,0 kr
- ucnonHenne WM1 144x72x90 mm, 0,8 kr
- ucnonHexne DIN 107x86x60 mm, 0,3 kr
- ncnonHexve DIN-BM (BHelwHn namepuntenbHbin 6nok) 115x65x30 mm, 0,4 kr
- ucnonHenvne UPP 72x72%x35 mm, 0,3 kr

1.2.7.5 Anana3oH pabounx temnepatyp ot 0 go 40 °C wnu or muHyc 40 go nnic
40 °C (no cneuvnanbHoOMy 3akasy)

1.2.7.6 OTHocuTenbHas BnaxHocTb 40 80% npu 35 °C n Bonee HU3KUX TemnepaTypax
Be3 koHAeHcauun Bnarv.

1.2.7.7 CTeneHb 3awnTbl npubopa oT BO3AenCTBNS BHetHen cpedbi IP30.

1.3 COCTAB U3OENUA
1.3.1 CocTas komnnekTa npubopa npueegeH B8 Tabnuue 1.3.

Tabnuya 1.3
HanmeHoBaHne O6o3HaveHve Konn4ecTtso, Wr. MNpumevaHue
H1|WM1|DIN| BM PP
Mpubop BTOpMYHbIN | MM23.00.00.001TY | 1 1 1 1 1
TEeNNO3HEPro-
koHTponnep MM2300
PykoesoacTso no NM23.00.001P3 | 1 1 1 1 1
aKkcnnyaraumm
MacnopT NM23.00.0011C | 1 1 1 1 1
KpoHLTENH 23.00.050 1
Kabenb RS232 MM23.00.910 1 Mo 3akasy
Kabenb RS232 1 Mo 3akasy
DB9-DB9
LLIHyp-KOHBEPTOP NM23.16.51 1 1 Mo 3akasy
RS232-RS485
Bunka MiniDIN-4M 1 1
KnemmHble konoakn | MC420-350-4(2) | N N N N N | N—-vucno
MC100-762-2 | 1 1 1 | 3aKkasaHHbIX
MC1.5/2-ST 1 1 BX040B W BbIXOA0B
Bunka DB-25F 1
C KOXYXOM
Posetka DHS-15F 1
C KOXYXOM
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HavmeHoBaHue O6o3HaveHne KonuyecTso, WT. Mpumevanue

H1|WM1 | DIN| BM |UPP
MporpamMmmHbIf ImProgram 1 1 1 1 1 | No 3akasy
KOMMNneKkc

1.4 YCTPOUCTBO U PABOTA

1.4.1 MNpubop BbINONHeH Ha Ha3e 32-paspsaHoOro MMKPOKOHTponnepe ¢ agpom ARM7
dupmbl NXP.

BxofHble curHanel ¢ n3MepuTenbHbIX KaHaNoB NOCTynakT Ha MynbTunnekcop (MX) n
Aanee Ha 16-pa3pagHbii aHanoro-umugposon npeobpasosatens (ADC), undposon cur-
Han C KOTOPOro NOCTynaeT Ha MUKPOKOHTPONNEp.

TepmomeTpbl conpotusnenus (RT) noakniovalTcs No YeTbipexnpoBOAHOW CXEME.
Ans asTokanubposku npubopa npu nsmepeHnn RT ncnonb3yeTcs 3TanoHHbLI pe3ncTop
Rref, nogknioyaembin K BXogam MynbTunnekcopa.

YnpasneHve MynbTUNNEKCOPOM OCYLIECTBNSETCS OT  MWUKPOKOHTponnepa. Mukpo-
KOHTpONNep Nponu3BoanT NepeknioYeHne BXOAHbIX KaHanoB B 3aj@aHHON nocnenosaTenbHO-
CTw.

MUWKPOKOHTpONMEp NPON3BOAUT HOPMANU3aLMIO U NMMHEAPU3aLMI0 BXOOHbIX CUTHANOB.,
BblYWCNIEHNE NapamMeTpoB NO CUrHanam HECKONbKUX AAaTYMKOB, BblAady AAHHbIX HA UHOW-
KaTop, perncTpauunio faHHbIX B apXMBHOW NaMsaT 1 OBMeH AaHHbIMU C KOMMBbIOTEPOM MO
nHtepdencam RS232 n RS485.

PesynbTaTbl W3MEPEHUA WHAWLMPYIOTCS C MOMOLBbK ABYXCTPOYHOro andasuTHO-
undposoro XK-aucnnes. B ogHOM ¥3 paspsnos ancnnes HAMLMPYEeTCs CUMBON «=»,
MUraloLmii ¢ NepuoaoM 2 CeK, YTO ABMASETCA NPU3HAKOM HOpmanbHOW paboTbl npouec-
copa. B npunbopax ncnonHenmns UPP moxeT ycTaHasnueaTbCa 4-X paspsafHbii cBeToau-
OAHbIV Aucnnen.

LiMkn namepeHuit NOBTOpseTCA C NepuofomM 1cek, BoipabartbiBaemMbim Taimepom RTC
Ha ©a3e KBapLEeBOro reHepaTopa (Yacbl peanbHOro BpeMeHu).

Pernctpaums xoga npouecca BO BPEMEHM (BeeHne apxusa) Npou3BoAuTCA B 3ano-
muHatouiem yctponctse FLASH tnna. O6vem perncrpupyembix B apxnse AaHHbIX paBeH
300 Kbawr.

NCTOYHMK pe3epBHOro NuTaHus BbINONHEH Ha nutueson batapee Tuna CR2032. Cpok
cnyx6bl 6aTtapeun — (8 — 10) ner.

1.4.2 NMporpammHoe obecneveHvie npnbopa cocTont u3 6a3oBOro MoAyns, 3anncaHHo-
ro 80 FLASH namsaTe MUKPOKOHTpONnepa, U nacnopTta KoHdurypauum ¢ 6nokamu KoH-
CTaHT, AaTyuKoB K nonpasok. Ba3osbll MOAYNb yCTaHaBNMBaETCs Yepes cneunasnbHbin
nHTEepdenc, HeJoCTyNHbIN Npu onnombuposaHHoM npubope. MNacnopT KOHpUrypauuu ¢
Brnokamu KOHCTAHT, AaT4YMKOB 1 MOMPaBOK 3aHOCWUTCH B nepes3anucbiBaeMyto C KOMMbHo-
Tepa namsite EEPROM.

1.4.2.1 KoHdourypuposaHue npubopa npov3BOANTCA HA KOMMbIOTEpe B NPOrpammHOu
cpene IMProgram; pasaen mento — “KoHdwurypauus”. PykoBoACTBO nonb3oBaTtens no-
cTasnsaeTcs ¢ naketom nporpamm IMProgram. locne cosgaHua nacnopTta OH 3anucbiBa-
eTcs B npubop no kaHany RS232 nnn RS485.

Mpu 3anucu nacnoprta KoHdUrypauum ¢ 6n0KaMu KOHCTaHT, AATYMKOB U nonpa-
BOK npubop ¢opMupyeT KOHTPONbHble KOAbLI 3anucu. HecooTBeTcTBME KOAOB,
cyYMTbIBaeMbIX ¢ npubopa, kogam, 3achMKCMPOBaHHbLIM NPU 3anNUcu nacnopra, CBuU-
peTenbCTBYeT 0 HeCaHKUMOHMPOBAHHOM BMellaTenbCTBe B KOHMUrypauuio npu-
6opa. Mpubop moxeT ObiTh 3aWMLLEH OT HECAHKLMOHNPOBAHHOIO M3MEHeHNsa nacnopTa
KOHburypaumnm ¢ 6y1okaMm KOHCTaHT, 4aT4MKOB 1 NONpaBOK naponem.

1.4.2.2 YcTaHOBKa 4acoB peansHOoro BpeMeHun u cbpoc nokasaxui npnbopa npounsso-
ANTCSA C KoMnbloTepa.

1.4.2.3 CunTblBaHme TeKyWmx nokasaHuin npubopa v apxmsa, npeacTasneHne AaHHbIX
B rpacpyeckom BUAe W (HOPMUPOBAHME OTYETOB MPOM3BOAMTCA B NMPOrpamMmHoi cpene
IMReport, KoTopasa Mcnosb3yeT 3NeKTPOHHbIA nacnopT npubopa.



M23.00.001.P3 11

1.4.3 lNpubopbl cHabxeHbl ABYMS nocnefoBaTenbHbIMU UHTEpdencamn: RS232 u
RS485. B npubopax mog. «MIPP» umeeTcs Tonbko nHtepdeinc RS485.

NuTepeinc RS232 ncnonbsyercs ans nporpammuposaHns npubopa nnu CHUTbIBAHNS
HaKonneHHbIX aaHHbiX 13 O3Y Ha MecTe yCTaHoBKM nNpubopa ¢ NOMOLLbIO CYMTbIBATENS
apxusa NIM2330 nnu komnbloTep knacca HoyToyk.

NHtepenc RS485 umeer ranbBaHuYeckylo pasessky OT BblMUCHMTENbHOro Bnoka.
NHTepdeinc ncnonbsyetca ans noakniodeHms npudopa k cetn noa ynpasnexHnem NIBM.
NHTepdenc RS232 ranbBaHUYECKON Pas3BA3KA He UMeeT.

1.4.4 AICTOYHUK NUTaHMA.

1.4.4.1 ina nutaHus npubopa u nepsuyHbIX npeobpasosarenein HeobxoaMMo He-
CKOMbKO HaNpPsXKeHU, ranbBaHNYeckn pPassBsasaHHbIX ApYr OT Apyra, KoTopble NpuBeaeHb!
B Tabnuue 1.4.

Tabnuuya 1.4
No HanpshkeHune Tok YTto nuTaetcs
1 |+5B 150 MA BbiyucnurenbHblin U namepuTenbHbIn 6noku
2 (+(10-12)B 40 mA NameputenbHbii 6nok (F-sxoabl)
3 |+24 B 100 MA MNepsuyHble npobpasosarenu (4 — 20) mA
4 |+5B 60 MA NHTepbenc RS485 (Ha nnare koHTponnepa)
5 |+24B 200(150) MA  |Pacxogomep MNPUM, API-M, APC, M-300 v gp.
6 |+24B 100(150) vA  |Pacxopgomep NPUM, APT-M, APC, M-300 v ap.

MakcumanbHbIn CyMMapHbI Tok kaHanos 5+6 He 6onee 300 MA
[Opu3OHTaNbHLIMK NIMHNAMUW pasfenexbl ranbBaHUYECKN pasBA3aHHble rpynnbl kaHa-
NOB HANPSHKEHNIN NUTAHNS.
1.4.4.2 \CTOYHMK NUTaHUS MmeeT ABe MoadmKaummn, oTnnyarwmnecs BO3MOXHOCTS-
MU NUTaHus nepeuydHbIX Nnpeobpasosatenen (MMM):
- moandhmkauyma 2 - kaHanst 1,2,3,4.
- Mmoaudukauma 3 - kaHano! 1,2,3,4,5,6.

1.5 CPEACTBA UBMEPEHUA, UHCTPYMEHT U NPUHAONEXHOCTU

Ans nposepku cooTeeTcTeus npubopa NM2300 TpeboBaHMAM TEXHUYECKUX YCNOBUM
NM23.00.00.001TY, sbinonHeHns paboT NO TEXHUYECKOMY ODOCNYXUBAHUIO U TEKyLUEMY
pemMoHTy npmnbopa n ero yHKUMOHANbHbIX BMOKOB MCMONb3YTCA CEPUIHO BbiNyCKae-
Mble CpecTBa U3MEPEHUS.

1.6 MAPKUPOBKA U NJTIOMBEUPOBAHUE

1.6.1 Ha kaxxgom npubope HaHecCeHbl (Cm. puc.2.1, 2.2, 2.3):

- 3HaK yTBEPXKAEHUS TMNa (NeBas CTOPOHa NULEBON NaHeNw),

- 3Hak coorgeTcTeusa TP TC (nesas cTopoHa nMueson naHenn),

- upmerHoe Haszganue: "MIM2300 TEMNO3SHEPTOKOHTPOIIEP" ans wcnonHeHus
H1; “TEMNO3HEPIOKOHTPONNEP NM2300WM1” ans ucnonxHerus WM1; “TEMNO-
OHEPITOKOHTPOJIMEP WMM2300DIN” ans  wucnonnewms DIN;  “MM2300BM” wu
“NM2300UPP” ans ncnonHernin BM n NPP.

- 3aBO/CKON HOMEpP, COCTOAWMMA M3 ABYX OYKB NaTuMHCKOro andasuta v Tpex undp
(npaeas CTOpPOHa NUUEBON NaHenu).

1.6.2 Ha 6okosoi nosepxrocTtu npubopa moa. WM1 n Ha nuueson naHenu npubopa
moa. H1 HakneusaeTcs ogHopasosas nneHovHas nnomba co 3Hakom nosepku. B npubo-
pax moz. DIN, BM n UPP oagHopasosas nneHo4yHas nnomba co 3HaKoM NoBEepKW Hakne-
NBAETCS HA MECTO COeANHEHNST OCHOBAHNS U KPbILLKK Kopryca.

1.6.3 Ha notpebutenbckon Tape HakneeHa aTukeTka, coaepxaulas HauMmeHosaHue u
Homep npubopa.
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2. AICNOJIb3OBAHUE NO HA3HAYEHUIO

2.1 SKCMNMYATAUUOHHBLIE OFPAHUYEHUA

2.1.1 MNutaHne npubopa: ceTb NEPEMEHHOro Toka C HanpsbkeHuem oT 187 o 242 B
n yactoton (50 + 2) u.

2.1.2 lnanasox pabouunx Temnepatyp ot 0 go 40 °C (o1 munyc 40 ao nntoc 40 °C no
cneymnansHOMy 3akasy)

2.1.3 OTHocuTenbHan BnaxHocTe Ao 80 % npu 35 °C 1 Gonee HU3KUX TemnepaTypax
6e3 koHaeHcaluu Bnaru.

2.1.4 CteneHb 3awnTel Nnpubopa oT BO3AeNCTBUA BHELWHeR cpeab! IP30.

2.2 NOAroTOBKA U3AENNA K UCNONb30BAHUKO

2.2.1 PacrnonoxeHne OpraHoB ynpaBneHwus, MHAMKALUMM KU NOAKMYeHUs npubopa
NpusedeHo Ha puc.2.1 — 2.8.

2.2.2 YcraHoska npubopa.

2.2.2.1 YctaHosuTe Npnbop Ha MecTe akcnnyaTaumi.

Ecnn npubop ycTaHasnueaeTcst Ha KT, TO cneayeT pykoBoACTBoBaTbCA puc.2.6. Mpu-
6op Ha WwmnTe 3akpennseTcs C NOMOLLBIO KPOHLITENHOB, BXOAALLMX B KOMIMIEKT NOCTaBKM.

2.2.2.2 TTIoAKNI04NTL NPOBOA 3a3eMIIEHUS K 3aXKUMY 3a3EMNEHUSN.

2.2.2.3 lNoaknioynTe pasbem (pasbemsl) NEpBUYHBLIX NpeobpasosaTteneit.

MepBuyHblie NpeobpasoBaTenu NOAKNIOYAOTCA K pa3bemMy B COOTBETCTBUM CO CXEMON
noaknto4eHns (cm. nacnopT npubopa).

2.2.2.4 Ecnn npnubop nmeeT CBsA3b C KOMNbLIOTEPOM No MHTepdency RS485,70 noa-
KN4YnTb pasbem nHtepdenca.

2.2.2.5 [oagknioynTL CeTEBOMN LWHYP U BKNIOYNTL NPUOOP B CETh, NPU 9TOM AOMKEH 3a-
ropeTbca 3eneHsin nHamkatop "CETb".
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PucyHok 2.3 — OpraHbl ynpasneHus, MHAUKaLuM 1 kommyTauum npubopa nM2300LWLM1:
a) nepepHas naHenb; ; 6) 3aAHAS NaHenb Ans MoAeny ¢ UCTOYHUKOM NUTaHUA MOA. 2;
B) 3a4HSA naHenb AN MOAENU C UCTOYHUKOM NUTaHNA MOA. 3
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220V 50Hz 6

PucyHok 2.4 — YctaHoska npubopos MM2300ULIM1 Ha wuT
1 - Mpubop MM2300ULM1, 2 - WLuT, 3 - KpoHwTenH, 4 - BUHT M4x10
5 - Bbipes B wute 138x68, 6 - Knemma 3aszemneHus
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PucyHok 2.6 — OpraHbl ynpaBneHns, MHaukauum u kommytaumn npnbopa UM2300MPP
(Npv ycTaHoBKe Ha WuT Bbipes B Wwute — 70x70)
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2.3 UCNOJIb3OBAHUE U3OENUA

2.3.1 Bsanmoaenctsue onepatopa ¢ NpubBOPOM OCYLLECTBNSAETCSA C NOMOLLLIO 4-X
MHOroYHKUNOHANbLHbLIX KHOMOK U CUCTEMbI MeHI0. KHOMKK MEHSAT CBOE Ha3HadeHue B
3aBUCUMOCTU OT pexxnma paboTbl K TEKyLLEro NyHKTa MeHHo.

B npubope npegycmoTpeHbl 2 pexuma padoTbl:

— Pexxum oTobpaxeHus napameTpos;
— Pexxum paboTbl ¢ MeHI0.

B pexvme oTobGpaxeHuss napameTpoB B3aumogencTeme onepartopa ¢ npubopom ocy-

WecTBnaeTca credynLmm obpasom:

— KHoMKka 1 — uuknunyeckun nepebop 0O6BLEKTOB MHAUKALMKW NO HOMEpam
BTOPOro CMMBONA UHAEKCa WHAMKaUWM B 3MNEKTPOHHOM nacnopTte npubopa
(10 = 1F). MNpu gnuTenbHOM HaxaTumn KHOMKK (bonee 2 cek.) nopaaoOK nepe-
Bopa meHaeTca Ha NPOTUBONONOXHbIN;

2

m
w
O

— KHOMKa 2 — uuKnndeckun nepedop OOBLEKTOB UHAUKaAUMKM NO HOMEpam
NepBOro CMMBONA WHAEKCA MHAMKAUMK B 3NEKTPOHHOM nacnopTte npubopa.
Mpu anuTenbsHOM HaxaTun KHOMKK (BGonee 2 cek.) nopsaok nepebopa meHs-
eTCa Ha NPOTUBOMNONOXKHbIN;

o (

=
m
z
C

— KHOMKa 4 — BX0A B MEHH.

B pexume paboTbl ¢ MeHIO B3anModencTemne onepatopa ¢ npubopom ocy-
LLIeCTBNAETCA NOCPEACTBOM CrieayloLnm obpasom:

2 T

— KHonka 1 — BbIXxoa n3 NyHKTa MEHIO NN U3 MEHIO,

m
w
(@

— KHOMKa 3 — nepexon K crnefyroulemy nyHKTy meHio. [pu gnuTtensHom
HaxxaTun KHoNkK (Bonee 2 cek.) nopaaok nepebopa NyHKTOB MEHIO MEHAETCA
Ha NPOTUBONONOXHbIN,

— KHOMKa 4 — BXOA B NYHKT MEHIO.

t:isd

HasHayeHune kHoMok 2 n 3 nNpu BbIGOPE KOHKPETHOTO MyHKTa MEHIO ONNCAHO HIKE.

2.3.2 CoaepxaHue U CTPYKTYpa MEHIO0

2.3.2.1 TnaBHOE MEHIO COCTOUT N3 CrneayownX NyHKTOB:

— Mapamempbl — BX0A B nogMeHio [Tapamempsi;

— Bx00b1/8b1x00b! — BXO4 B NoameHo Bxo0bi/gbix00bl (NPOCMOTP KOHMUTypaumnn
npubopa);

— KaHanbli— npocMOTp NapameTpoB KaHaros,

— KoHcmaHmbl  — NPOCMOTP KOHCTaHT;

— Apxusbi— BX04 B nogMeHo Apxusbl,

— Kodb! 3anucu — npoCMOTP KOOOB 3anucu.

2.3.2.2 Toamento Napamempbi COCTOUT U3 CNeayroLLnX NYHKTOB!

— Homep npubopa — NPOCMOTP HOMepa npubopa n agpeca npubdopa,

— KoHgpue. npubopa  — npocmoTp KOHcurypauum npubopa: koga Mogenu, koga uct.
nuTaHusa, sepcun NO, koga 3agayu, hopmarta nocbinkn MODBUS;

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

— [ama/spemsa — NpOCMOTP YCTaHOBIEHHbIX AaTbl U BPDEMEHN;

— Yem-ka spkocmu — ycTaHoBka ApkocTu npubopa B paboyem (kHonka 2) u cna-
wem (KHonka 3) pexumax;

— Ckopocms (bum/c) — NpocMOTP M ycTaHoBKa CKOpocTU nepepadn no RS232 u
RS485. Ina BKINIOYEHNS PeXUMa YCTAHOBKU CKOPOCTU HAaXMWUTE 1 yAepXusBanTe B Teve-
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HUX OBYX CEKyHA KHOMKy 2, a 3aTeMm kHomnKy 3. CkopocTb no unHTepdency RS485 ycra-
HaBNMBAETCA KHONKoM 2, a no RS232 — kHonkon 3. Bbixoa — kHonka 1.

Ecnn B npnbope ycTaHoBneH BTOpOW (AOMNONHUTENbHLIM) MHTepdenc RS485, ans npo-
CMOTpa U YCTaAHOBKM €ro CKOPOCTU nepeaayy u KOnmyecTsa CTon BUT HaxmuTe kHonky 4. Cko-
pocTb Mo nHTepdency RS485-gon. ycTaHaBnNmMBaeTCs KHOMKON 2, @ KONMYECTBO CTON BUT — KHOM-
Kon 3.

2.3.2.3 NoameHio Bxo0bl/8bix00bl COCTOUT U3 CNEAYIOLLNX NMYHKTOB:
— Bxo0b! F, I, R — npocmoTp napameTpos usameputenbHbix Bxogos F, |, R;

— BbIx00b! — NPOCMOTP CYLIECTBYIOWMX W PeanbHO WCNONb3yemMbiX BbIXOA4O0B
npubopa;

— Yemp-ea MicroLAN — npocmoTp napameTpos ycTponcts MicroLAN;

— Yemp-ea Dymetic  — npocmoTp napameTtpos ycTponcTts Dymetic.

HasHa4yeHune KHOMOK Npu NpocMoTpe napameTpos namepuTensbHbix Bxogos F, |, R:

— KHOMKa 1 — BbIXOA M3 peXnMa NpocMoTpa;

— KHOMKa 2 — N3MEeHEeHNe Homepa N3MepPUTENLHOIO BXOAa,;

— KHOMKa 3 — NpoCMOTP Crneayrolero napameTpa N3MepmUTENbHOMO BXoaa.

Mpn ANUMTENbHOM HaXaTun KHOMKK (Oonee 2 cek.) NopPAaOK U3BMEHEHNA HOMEPOB BXO-
A0B M TUNa napameTpa KaHana MeHAEeTCA Ha NPOTUBOMONOXHbIA.

Ha3Ha4yeHne KHOMOK NpW NpOCMOTPE CYLLUECTBYIOLUX U peanbHO UCNONb3yeMbIX Bbi-
xogos npubopa:

— KHOMKa 1 — BbIXO4 U3 pPexunma npocmoTpa;

— KHOMKa 2 — NPOCMOTP CNeAyoLen rpynnbi CyLLeCcTBYOLUX BbIXOAOB;

— KHOMKa 4 — BXOA B PEXUM NPOCMOTPa peanbHO UCMOMb3yeMbiX BbiXOA0B npubopa.
KHOMKOW 2 MOXHO nepebpaTb BCe peanbHO UCMonb3yeMble BbiXO4bl, KHOMKa 1 — BbIXOA.

HasHadexmne KHonok npu npocmoTpe napameTtpos yctponcts MicroLAN n Dymetic:

— KHOMKa 1 — BbIXO4 U3 pexunma npocmoTpa;

— KHOMKa 2 — NPOCMOTP CrneaytoLero yCTponcTsea.

2.3.2.4 HasHa4vyeHne KHOMOK Npy NPOCMOTPE NapameTpos KaHanos:

— KHOMKa 1 — BbIXO4 U3 pexnma NpocMoTpa;

— KHOMKAa 2 — U3MEHEHNe HoMepa KaHana,

— KHOMKa 3 — NpOCMOTP crneaytoLllero napameTpa kaHana.

Mpy ANMTENBbHOM HaxaTun kHonkn (bonee 2 cek.) NopsAoK M3MEHEHUs HOMEPOB Ka-
HanoB 1 TMNa napameTpa KaHana MeHsEeTCA Ha NPOTUBOMNONOXKHbIN.

2.3.2.5 HasHa4vyeHne KHOMOK Npy NPOCMOTPE KOHCTAHT:
— KHOMKa 1 — BbIXO4 U3 pexunma npocmoTpa,;
— KHOMKa 2 — NpOCMOTP CneayoLei KOHCTaHTbI.

2.3.2.6 NoameHto Apxugbl COCTOUT U3 CreayHLMX NYHKTOB!
— [onHbIl apxug — NPOCMOTP MNOMHOrO apxvBa;

— [locymoyHbIl apxug — NPOCMOTP NOCYTOYHOro apxuea;

— lNomecsayHbll apxue — NPOCMOTP NOMECAYHOrO apxusa;

— XypHan cobbimull  — NPOCMOTP XypHana cobbiTUR,

— OQwubkKu KoHthue. — NPOCMOTP XypHana owndok KoHUrypauuu.
HasHa4yeHme KHOMOK NPy MPOCMOTPE apX1BOB:

— KHOMKa 1 — BbIXO4 W3 pexuma npocmoTpa,

— KHOMKa 2 — N3MEHEHME HOMepa KaHana,

— KHOMKa 3 — N3MEHEHNE HOMEpa 3anvcu.

Ha3sHayeHune KHOMOK NpY NPOCMOTPE XyPHarnos:

— KHOMKa 1 — BbIXOA V3 PEXMMa NPOCMOTPa;

— KHoMKa 3 — N3MEHEHWE HOMepa 3anvcw.

Mpv oNUTENbHOM HaxaTuu kHomkv (Bonee 2 cek.) NOpAAOK N3MEHEHNA HOMEPOoB Me-
HAETCA Ha NPOTUBOMONOXHbIN.



M23.00.001.P3 21

2.3.2.7 HasHayeHne KHOMoK Npu NPOCMoTPE KOAO0B 3anucu:

— KHonka 1 — BbIXOA, U3 pexuma NpocMoTpa;

— KHOMKa 2 — NPOCMOTP CneayroLwero Koaa sanucu.

Amu Kodbl OOJLKHbI aKmupoeambcsl Npu 3anycke npubopa e 3kcnayamayuro
npedcmasumensimMu nocmaeujuka u nompebumens. N3meHeHue 3HaYeHUl 3amux
Kodoe ceudemesibcmeyem o HeCaHKYUOHUPOGaHHOM eMewamesibcmee 8 KoHghu-
2ypayuro npubopa.

2.3.3 lononHUTenbHble YCTAHOBKK C NOMOLLbIO MEHI0 npubopa

2.3.3.1 YcTaHoBka nopsigka cnegosaHus 6ant B npotokone MODBUS npu nepeaave
4-x BanToBbIX LEMnbIX YMcen n Ynucen ¢ nnas. Toukol. BuibepuTte nyHKT MeHio [Tapamem-
pbl —>KoHgpue.npubopa. Nepebupas KHoMKon 2 KoHUrypaunmoHHble napameTpbl npubo-
pa BbiBeaguTe Ha Agucnnen ®opmat MODBUS. [ns BKMOYEHUA pexnma yCTaHOBKU
HaXXMUTE 1 yAepXnBanTe B TEYEHUN 2 CEKYHA KHOMKY 2, a 3atem kHonky 3. Mepebop Ba-
PUAHTOB OCYLLECTBNAETCA KHOMKON 3 B COOTBETCTBUM C Tabnuuen 2.1.

Tabnuua 2.1
e Peructp m Permctpm+1 |
______________________ cr. 6ant | mn. 6ant | ct. 6anT | mn. Gant |
BapuaHTbl Homepa 6anT:
0 3 2 1 0
1 1 0 3 2
2 0 1 2 3
3 2 3 0 1

Mpumep npeactaesnenns 4-x 6anTOBbIX LEnbiX Yucen ® yucen ¢ nnasatowen ToHKon
(6anT 3 — cTapwwuit, 0 — mnagwmn) npueedex B Tabnuue 2.2.

Tabnuua 2.2
Llenoe 4-x 6antosoe 4ncno 12045
ero 16- kog 00 | 00 [ 2F [ oD
Yucno B dopmaTe nn. Touka 101,25
ero 16-i1 koA 42 CA 80 00 |
Homepa 6ant 3 2 1 0

2.3.3.2 YcTaHoBKa popmMaTa nepegayn Bpemenu B kananax tuna T (ts, tm) B npoToko-
ne MODBUS. Bbibepute nyHKT meHto [Tapamempsl —>KoHpue.rnpubopa. MNepebupas
KHOMKO# 2 KOHUrypaunoHHble napamMeTpbl npubopa sbiBeAWTe Ha Aucnnen dopmar
MODBUS ts, tm. [Insa BKIIOYEHUST peXvMa YCTAHOBKN HaXMUTE N yaepXuBanTe B Tede-
HWUW 2 CeKyHA KHOMKy 2, a 3ateM kHonky 3. [lepebop BapnaHTOB OCYLIECTBNAETCHA KHOM-
Kon 3 B cooTBeTCTBMM ¢ Tabnuuen 2.3

Tabnuua 2.3

BapuaHrT dopmar nepegavuv

Yac.MvH | Yvcno ¢ nnas. TOYKOW, rae uenas YacTb — Yachl, ApobHas YyacTb — MUHYTbI

vac Yncno ¢ nnas. TOYKORW, rAe uenas 4yacTb — Yachl, ApobHas YacTb — 4om Yaca

2.3.3.3 BblBoA Ha KoHTakTel F1(ans cepun A n C) unu F5(ana cepun B) nmnynescos ¢
nepuvodom 1 cek ANns TecTvpoBaHus 4acos. Bbibepute nyHKT meHio [lapamempb! —
>Tecm. KHonkoi 3 BbibepuTe pexum TeCTUpOBaHWs 4YacoB. [Na BKIOYEHUS pexuma,
npv KOTOPOM Ha KoHTakTax F1 (F5) nosiBnsoTCs UMNYNbChl, HAXMUTE 1 YAEPXKNBaATE B
TEYEHUN 2 CeK KHOMKY 2, 3aTem kHonky 3, 3aTem kHonky 4. Mocne atoro B TedeHne 60
cek. Ha koHTakTbl F1 (F5) 6yayT nogaeaTtbcs umnynbCbl ¢ nepnoaom 1 cexk.
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2.3.4 TectupoBaHue npubopa

2.3.4.1 TectTnpoBaHve NPOBOAUTCS NOCNE YCTAHOBKM M BKNIOYEHUs npubopa, Ans 3To-
ro HeobXoAMMO 3aiiTi B NYHKT MeHto [Tapamempsi->Tecm. Mepebop TecTUpYeMbIX BXO-
[0B OCYLLECTBNAETCS KHONKOW 2.

2.3.4.2 'havkaums HencnpasHOCTEN YHUPULIMPOBAHHbIX KaHanoB:

OK - Tect npowen;

I<Imin; F<Fmin — curdan Ha BXxoge MeHble MyHUManLHOTo Npeaena, obpbiB AaTymka;

I>Imax; F>Fmax — curian Ha sxoge 6onblie MakcUMansHoro npeaena.

2.3.4.3. hgukaums HencnpaBHOCTEN TeMnepaTypHbIX KaHanos:

OK - TecT npowen;

Err — 0Opbis TepmMoMeTpa conpoTUBNEHUS, 3aMbikaHue TepMoMeTpa CONPOTUBIIGHUS.

2.3.4.4 HanpsixeHnne 6aTapeu

MNpu onuTenbHOM HaxaTuu kHonku 2 (bonee 2 cek.) Ha AMCNNeli BbIBOAUTCS Hanpsxe-
Hve baTtapeun. HanpsixeHue gomkHo ObiTb 6onbwe 3 B.

2.3.4.5 TecT yacos

HaxaTue kHonkn 3 — Bxoa B peXuM TeCTUPOBAHWS YacoB, BbIBOA MMNYNbCOB C NEPUO-
Aom 1 cek (cm. n. 2.3.3.3). KHonka 1 — BO3BpalleHue B PEXUM TECTUPOBAHUA N3MEPU-
TenbHbIX BXOAOB.

3 TEXHUYECKOE OBCNY>XWBAHUE

3.1 OBWWUE YKA3AHUA

3.1.1 TexHndeckoe obenyxusaHve npubopos B NPoLECCce aKcnayaTauun 3aknodaeT-
CSA B Nepvoan4eckom TecTuposaHui nprbopos, a Takke B NepMoanyeckoin NosBepke B ak-
KpeauToBaHHOW oprakunsauunv.

3.2 MEPbl BE3OMNACHOCTHU

3.2.1 besonacHocTb skcnnyaTtauuu npubopa obecneynsaeTcs BbiNONHEHWEM Tpebo-
BaHuil pykosoacTtea no akcnnyatauum n NTOCT P 52931-2008.

3.2.2 Mo cnocoby 3awunTtbl Yenoseka OT NOPaKEHVUS 3NEKTPUYECKMM TOKOM npubop
oTHocuTes k knaccy 01 no TOCT 12.2.007.0.

Kopnyc npubopa gomxer ObiTb 3a3emneH ¢ NOMOLLbIO 3NeMeHTa 3a3eMneHus, ycra-
HOBNEHHOro Ha 3agHei naxdenu npubopa moaudgumkaumm «LLIM» 1 B HUXKHEN YacTu OCHO-
BaHWUA kopnyca npubopa mogundurkaumm «H».

MNpucoeaunHenvie 3asemMneHns AOMKHO NPOU3BOAMUTLCS 40 NOAKMNKYEHUs npubopa K
CeTU NUTaHUA, a OTCOeAMHEHNE — NOCNe OTKMIYEHUS OT CeTU NUTaHUS.

3.2.3 MNpu ucnblTaHuax n akcnnyatauuy npubopa Heobxogumo cobniogats Tpebosa-
Hus NMTO u NTH.

Bkntoyenune npubopa ans perynupoBKU U PEMOHTa CO CHSTLIMU KpbILLKaMK  paspella-
eTCH TONbKO NLaM, NpoLLe WM COOTBETCTBYOLLMIA UHCTPYKTAX.

PemoHTupoeatb npubop MoryT nuua, umeroLlme 4OCTyn k paboTe ¢ Hanpsikernem Ao
1000 B.

3.2.4 Bce BHewHve uenu npubopa (kpome Bxogos ceTu 220B) nMetoT Hanpsixerne He
BbilLe 24B 1 onacHoOCTU ans obcnyxMBatoLLEero nepcoxana He NpeacTaBnsatoT.

3.3 NOPAAOK TEXHUYECKOIO OBCNYXXUBAHUA U3OENUA

3.3.1 TexHuueckoe obcnyxuBaHue npubopoB B NpoLecce aKcnnyaTtauum 3aknoyaert-
CS B NEpuoan4ecKoM TectupoBaHuu (cm. n. 2.3.4). TecTupoBaHne pekoMmeHngyeTcs npo-
BOAWTbL NPU BbINOMHEHWUW Onepaunin CHUTLIBAHUSA AaHHbIX ANS aBTOHOMHO YCTaHOBMNEH-
HbIX NPUBOPOB ¥ KaXAbie CYTkU ANS NpubOopoB, NOAKMIOYEHHbIX K KOMNbloTepy. MMpu Te-
CTUPOBaHUU NPOBEPAETCA COCTOSHUE Lienen NOAKMIYERNs NepBuYHbIX Npeobpasosarte-
new n ncnpasHOCTb Y3nos npubopa.

3.3.2 Ecnu pesynbTaT TECTUMPOBaHUA YKasblBaeT Ha HeUCnpaBHOCTL Lenen nepBud-
HbIX NpeobpasosaTeneit, To HeobxoANMO YCTPAHUTL HEUCNPABHOCTL B 3TUX Liensx.
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3.3.3 Ecnun pesynbTaT TecTupoBaHus ykasblBaeT Ha HEWCMNpPaBHOCTb Npubopa, Heob-
XOAMMO npoun3secTn onpobosaHune (cm. n. 3.4.6.2). OnpoboBaHne NPOBOANTCA TaKXe B
criyvae, ecnu pesynbTaTtbl TECTa HEONPEAENEHHbl (HET BO3MOXHOCTU OnNpeaennTb, He-
ncnpaseH NepBUYHbLIN NpeobpasoBaTtenb UM BTOPUYHbI Npubop). [lpn  oTpuuaTens-
HbIX pesynbTartax onpoboBaHus NPUOOP HanNpaBrseTCa Ha PEMORT.

3.3.4 [Ana vMmuTaumm curHanos nepBuyHbIX npeobpasosaTtenein npwu nposefeHun
onpoboBaHuA PEKOMEHAYETCHA MCNOMNb30BaTb UMUTATOPbL!I CUrHANOB NEPBUYHLIX NPeob-
pasosatenen NMM2317H1, -LLUM1, -DIN, cmoHTMpoBaHHble B kopnyce pasbema. NmutaTo-
pbl NOCTaABNATCA MO OTAENbHOMY 3aKasy.

3.3.5 PemoHT npunbopos npoussogutca B uexe KUIMKWA unu cepsucHbix cnyxbax
nepcoHanoM, Npoweawnm cneynanbHyo NoAroToBKY.

3.3.6 lMpu obcnyxusaHuu u akcnnyamayuu npubopa cnedyem npuHumames Mepbi M0
3awume 371IeKMPOHHbIX Y3108 U NTUHUU C843U OmM cmamu4yecKo20o dfiekmpuyecmsa.

3.4 METOOUKA NOBEPKU

BHumanue! lNpu nepunoamnyeckon noBepke HEOGXOAMMO NPOBEPUTHL HanpsxkKeHUe
Garapeun. [Ans 3aToro 3aMTu B NYHKT MeH [lapamempsbi->Tecm U HaXaTb KHOMNKY 2
Ha 2 cek. lNpu HanpsxxeHun OaTtapen Huxe 3 B 3ameHuTb nutueByr OGaraper
CR2032.

HacTtoawas metoguka noBepku pacnpocTpaHseTcs Ha [1pubopbl BTOpUYHbIE TENno-
aHeprokorTponnepbl MM2300 (aanee — npubopbl) 1 ycTaHasBnmeaeT METOAbI 1 cpeAcTsa
nX NEePBUYHON N NEPUOAUNYECKON MOBEPKN.

[NepBu4yHOM NoBepke noasepraroT NpubOopbl NOCne BbiNyCcka M3 NpPOW3BOACTBa, Nepen
BBOAOM B 3KCNnyartaumio, a Takke nocne pemoHTa. [lepvoamyeckon nosepke nogsepratoT
npnbopbl, HaxogaWwmMecsa B akCnayaTaunm.

NHTepBan mexay nosepkamu npubopos — 4 roga.

3.4.1 Onepaunn NnoBepkun

3.4.1.1 [Npun npoBeaeHnmn NOBEPKM AONXKHbI OblTb BbINOMHEHbI ONepauunn, ykasaHHble B
Tabnuue 3.1.

Tabnunua 3.1
HanmeHoBaHune [TyHKT [MpoBeneHne onepauum npu
onepayunn METOAVMKW | nepenyHON NOBEPKE | NEpuUoaNHECcKOon NOBEPKE

BHewHWn ocMoTp 3.46.1 na na
OnpofboeaHue 3.46.2 na na
[Mposepka 3.46.3 ha na
CONPOTUBIEHUNA
n3onaunm
[Mposepka 3.46.4 na Aa

BbINOIHEHWSA
NHTEPMENCHbIX
PyHKUNA
OnpegeneHune 3.4.7 Aa Aaa
MEeTPONOrnyecKnx
XapakTepucTuK

3.4.1.2 B cnyqae oGHapy»XeHWs HEMCNPaBHOCTEN VNN HECOOTBETCTBUN NPU BbINOJTHE-
HuK nobon 13 onepauunin, nepevncnedHsix B Tabnuue 3.1 HacToALen METOANKMN, NoBepKa
npekpaLLlaeTca 4o YCTPAHEHNS BbISBMNEHHbIX HEMCNPaBHOCTEN N HECOOTBETCTBUN. [Tocne
yCTPaHeHNs HENCNPABHOCTEN U HECOOTBETCTBYIA NOBEPKa NPOBOAMTCA B MOMHOM OObeme.

3.4.2 Cpeactea NoBepku
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3.4.2.1 Npw nosepke AOMKHbI NPUMEHATLCH CPEACTBa 3MEPEHUI 1 BCOMoraTenbHoe
obopyaoBaHue, ykasaHHble B Tabnuue 3.2.

Tabnuuya 3.2

Konwnye-

OcHoBHbIE MeTponorndeckne

HaumeHoBaHue cpeacTsa NoBepku CTBO, N TEXHUYECKNE XapaKTepu-
L. CTUKN
KanubpaTopel UM2390:
KannbpaTop NM2390I 1 (0 -24) mA, Ml £0,002 mA,
(1-=100) Om, Tl £0,01 Om;
KannbpaTtop NMM2390R 1 (100 — 1000) Om,
Mnr £0,0001- R Owm;
(0,01 -10000) Iy,
KannbpaTtop MM2390F 1 Nr £0 01 %
BonbTmeTp yHuBepcanbHbin B7-46 0,2;2;208B; INr £0,02 %
Mepa anekTpuyeckoro conpotmnsnexmns P3030 4 100 Om; KT 0,01

MeraommeTtp ®4102/1-1M

(0~ 300) MOm, NI £30 %

MynbtumeTtp umndpposon APPA-107N

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

(0—200) 'y, M £(0,0001-F +
10em.p.)ly

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

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

MrpomeTp ncuxpomeTtpunyecknin BUT-2

(15-40) °C, Nr 0,2 °C;
(20-90) %, NI +6 %

BcnomoraTenbHoe obopygoBaHue:

NcToYHuk nutanma HY 3003

(0-30) B

Komnbtotep ¢ OC Windows

KoHBepTop nHTepdencos
RS485-RS232 (13 komnnekta MM2300)

1

Mporpamma ImProgram

1

3.4.2.2 CpeacTsa U3aMepeHuin, NpPUMeHsieMble Npu NoBEpPKE, AOMKHbI OblTe NOBEPEHDI.
3.4.2.3 JonyckaeTcss NPUMEHEHME aHanornyHbiX CPeacTs nosepku, obecneynsatomnx
onpegeneHne MeTPOMOrMYeckux xapakrepucTuk nosepsiembix CU ¢ Tpebyemon TouHO-

CTbtO.

3.4.3 TpeboBanuna Kk kBanudukaumm nosepuTtenen
K nposedeHuntio moBepkn gonyckatoTcst nvua, uayumsluve gokymeHt MM23.00.001P3
«MNpnbop BTOpUYHLIN TennosHeprokoHTponnep WMM2300. Pykosoactso no akcnnyaTa-
LUMM» U aTTECTOBAHHbIE B Ka4ecTBe NoBepuTenen CpeicTB U3IMEPEHUN INEKTPUUECKUX U
PaguoTEXHNYECKMX BENUYUH B YCTAHOBEHHOM MOPSAKE U UMetoLwme rpynny gonycka no

anekTpobesonacHocTn He Hke 111

3.4.4 TpebosaHns HezonacHoCcTy

B uensix obecneveHun TpebosaHuit no anekTpobesonacHocTu npu paboTe B 311eKTpo-
yCTaHOoBKax U npoBeAeHun ncnbiTaHuin, Heobxo4uMo nepes Ha4anom NpPoBEPOK NOAKIHO-

YUTb 3alIUTHOE 3a3eMneHune.
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3.4.5 lNogroToBKa K nosepke
3.4.5.1 lNpu npoBeaeHV NOBEPKY AOMKHbI BbITh COBNIOAEHbI Cneayrowmne ycnosus:

- TemnepaTtypa oKpyXaroLulero Bosayxa oT 17 po 27 °C

- OTHOCUTENbHAasA BNaXHOCTb BO3AyXa o1 30 0o 80 %

- 4acToTa NUTAaLWeNn cetu 50+ 1) Iy

- HanpsiXXeHne NuTarLen cetu oT 198 no 242 B

3.4.5.2 CpeactBa u3MepeHun, MCNONb3yemble Npy NPOBEASHUN NOBEPKU, AOMKHbI
BbITh NPOrpeTsl NO4 TOKOM B TEUYEHVE BPEMEHU, YKAa3aHHOro B 3KCNyaTauMoHHON AOKy-
meHTauun. MNpudopsl UM2300 npegsapvTensHOro nporpesa He TpebyioT.

3.4.6 NpoBeaeHne noBepku

3.4.6.1 BHeWwHWn ocmMoTp

Ha kaxgom npeacTasneHHOM Ha noBepky npnbope AonkHbl ObITh YKa3aHsb!:
- HanmeHoBaHve npnbopa;
- Homep npubopa;
- 0603HaYEeHUs BCEX I3NEMEHTOB YNPABNEHUSA N KOMMYyTauuu.

Mpnbop He gonyckaeTcs K AanbHEWWen noBepke, ecnv Npu ero BHEeLWHEM OCMoTpe
obHapyxeHbl cneayowme aedekTsl:

- OTCYTCTBYIOT, pacluaTaHbl unu noBpeX4eHbl OpraHbl YNpasneHns, nHavkaumn v
KOMMyTauuu;

- NoBpexXAeH KOXyx npubopa;

- BHYTpY Npnbopa HaxoAsTCs He3akpenneHHble NpeameTs!.

3.4.6.2 OnpoboBaHune

Mpwn onpoboBaHnn K BXOAAM M3MEPUTENbHLIX KAHANOB COIMAacHO CXeMe COoeAVHEeHUN
AaHHon moandukauumn npnbopa nogknovaroTes kanubpatopst MM2390.

BxoaHble curHansl ycTaHasnueatoTes B npeaenax (20 — 95) % gvanasoHa wsmepe-
HU npubopos. o ukagukatopy npubopa NPOU3BOANTCS KOHTPOMNbL HanNuunMa CUrHanos v
peakums Ha nx n3mMeHeHwve.

Mpubop He aponyckaeTcs K AanbHEWWen NOBEpKe, eCnv He VHAULMPYIOTCA CUrHanbl
nmuTaunm B O4HOM WM HECKOMBbKUX N3MEPUTENbHbIX KaHanax.

3.4.6.3 lNpoBepka CONPOTUBNEHUS N30NALUN

Mpn npoBepke CONPOTUBMAEHUS U30NSAUMN UCMbITATENbHOE HaNPSXEeHWe AOSHKHO npwu-
KnaablBaTbCs MEXAy COeAUHEHHbIMY BMECTE LUTLIPAMU BUMKX LUHYpa NUTaHua v Kopny-
com npubopa. BbiBoabl BCEX BXOAHbLIX W BbIXOAHbLIX Ueneh AOMKHbI BblTh COeANHEHb! C
kopnycom npubopa. FpoBepKy CONpoOTUBAEHUA U30ONALUA NPOU3BOAUTE MEraoMmeTpoM
®4102/1-1M npwn HanpsxkeHun noctosiHHoro Toka 1000 B.

ConpoTuBreHne n3onsaumm gomkHo 6eiTe He meHee 40 MOm.

3.4.6.4 MNpoBepka BbINONMHEHNS NHTEPPENCHBIX DYHKLUNNA

3.4.6.4.1 MNpoBepke noasepratTcs Npubopbl, B KOTOPbLIX YCTAHOBNEHbLI NHTEPMENCHI
RS232 n RS485.

3.4.6.4.2 Ans nposepkn unHTepdenca RS232 Heobxoanmo coeamHuts nopt RS232
nposepsemoro npuopa ¢ COM-nopTom KOMMbIOTEPA COrNAcHO CXeme, nNpeacTaBeHHoN
Ha pucyHke 3.1.

Kanu6paTtopsl MogM
NM2380 MM2300
RS232 RS232
PucyHok 3.1

CoeduHeHue npou3eodums npu 8bIKIMOYEeHHOM numaHuu npubopa!



26 ViIM23.00.001.P3

3.4.6.4.3 ina nposepkn unTepdeiica RS485 Heobxo4nMoO COeanHWUTbL KOHBEPTOPOM
nHTepgencos RS232-RS485 komnbioTep v npoBepsiembiii NpuboOp COrfacHo cxeme,
npeacTaBlieHHOM Ha pucyHke 3.2.

KoHsepTop uHTEpdhecos
Kanu6paTtopbl NM2300 Pe NaBM
NM2390
RS485 RS485<->RS8232 RS232
PucyHok 3.2

MNpn nogkntoyeHmu KoHBepTopa MHTepdeincoB RS232-RS485 ucnonb3oBaTth ero
WHCTPYKLMIO NO 3KChfyaTauuu.
3.4.6.4.4 [na nposepkn uHTepdeica RS232 unu RS485 BuinonHuTb cregdyoume
JencTeus:
- 3anyctuTb nporpammy ImProgram;
- ycTaHoBWUTb agpec npubopa (agpec npubopa cooTBeTCTBYyeT NOCAeAHUM Tpem
undpam Homepa npubopa);
- MPON3BECTN CUYNTLIBAHME TekyLlen MHpopmauun n3 npudopa;
- CpaBHWUTbL NokasaHua nNpubopa u faHHble Ha 3KpaHe KOMMbTEpa,
- U3MeHnTb agpec npmbopa;
- NPOM3BECTK NOMbITKY CYUTLIBAHMA MHOpMauun n3 npubopa.
MNpoBepka BhINOSHEHNA NHTEPMENCHbIX PYHKUUIA cYUTaeTCs NPOMAEHHOW C NOMOXK-
TeNbHbIM Pe3yfbTaToOM, ecrin NokasaHua Ha nHgukaTope npubopa un aKkpaHe KomnsloTepa
COBMafatloT, a Ha HenpasuiibHO HabpaHHbIk agpec Npubop He OTKNnKaeTCs.

3.4.7 OnpegeneHne MeTPOSIOrMYECKUX XapaKkTepucTmK

Mpwn NpoBedeHU NOBEPKM ONpeAensitoTCA MeTPOSIOTMYECKME XapaKTepucTuku  nNpu-
Bbopa — OCHOBHblE NOrpewHoCcT npeobpas3oBaHmA U BbIYUCIIEHMA NapameTpoB TEnno-
SHEpreTUYeCKnX BESTNYKH.

3.4.7.1 Onpegenenune norpewHocTen

OcHoBHas NOrpelHOCTb Npu NpeobpaszoBaHuKn BXOAHbLIX CUrHaNoOB onpejensieTca ny-
TEM CpaBHEHWUs 3HaYeHui aTanoHHoro curHana Ao (lo, Uo, Ro, Fo), cooTeeTcTByOWwErO
n3mepsaemMon Ou3ndecKon BenndnHe, ¢ nokasaHuamm nosepsemoro npunbopa Ax (Ix, Ux,
Rx, Fx).

MpuBedeHHan NOrpewHoOCTs A8 YHUPUUMPOBaHHbLIX BXOOHbIX CUFHASoB (anekTpuye-
CKWUI TOK, 3M1eKTPUYECKOe HanpsaxeHue) BelMmncrseTcs no gopmyne (3.1).

5A = (Ax — Ao)/An -100 (3.1)

rge Ax — nokasaHusa nosepsemoro npubopa, B eguHuLax namepaemoro napameTpa,
Ao — 3agaBaemMoe 3HavyeHune napameTpa, B e4nHuLAax namepsaemMoro napameTpa,
An — pa3HOCTb BEPXHEW U HWKHEN rpaHny AnanasoHa uiMepeHun, B eguHuLax name-
pPAEMOro napameTpa.
OTHOCKTENbHAas NOrPeWwHOCTb ANS YUCHO-UMNYbCHbIX (HYAaCTOTHbIX) BXOAHbLIX CUT-
HalfloB BbluncrseTca no opmyne (3.2).

A = (Ax — Ao)/Ao 100 , (3.2)

rae Ax — nokasaHus nosepsiemoro npunbopa, y;

Ao — 3agaBaemoe 3HaveHne napameTpa, [y,

AbcontoTHas NOrpeLllHOCTL A48 BXOAHbIX CurHasnos oT TepmonpeobpasosBaTtesnient co-
NpOTUBIIEHNS BbluMCAETCA No popmyne (3.3).
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AA = Ax - Ao, (3.3)

rae Ax — nokasaHusa nosepsiemoro npubopa, °C;

Ao — 3afjaBaemoe 3HaJeHue napametpa, °C.

Benuunka 6A (AA) He AonxHa NpeBbIlLaTh 3HAYEHWIA, YKasaHHbIX B nacnopTte npubo-
pa. Mpu npeBblweHun BennunHon 3A (AA) LONYCTUMOro 3HaveHnsi, Npubop noanexuT
Kanubposke (cM. n. 3.5) N pemoHTy.

3.4.7.2 MNMoeepka BXOAHbLIX U BIXOAHbLIX KAHAN0OB

3.4.7.2.1 Onpepenexne OCHOBHOW NPWBEAEHHON MOrPELUHOCTU Npu npeobpasoBaHum
YHUDUUUPOBAHHbIX BXOAHbIX CUTHANOB (3NEKTPUHECKUIA TOK)

Cxema coeiMHeHUn 3TanoHHOro CPefcTBa U3MepeHuii 1 noBepsemoro npubopa npea-
cTaBneHa Ha pucyHke 3.3.

NM2300
+ Bxog + 11
Kanu6patop SO
TOKOB |
NM23901 -1
' + Bxop+16
__ 15
GND -

Pucyrok 3.3

MNoBepka nepeoro kaHana NPOU3BOAUTCA NPU 3HAYEHUAX BXOAHOrO 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,
rae In — pasHoCTb BEPXHEN U HWKHEN rPpaHuL AnanasoHa n3aMepeHuii Toka, MA.

B ocTanbHbix kaHanax noBepka MOXeT NPOU3BOAUTLCS TOMbKO NPU 3HAYEHUU BXOAHO-
ro curHana (0.9 — 1.0) - In BBUAY Hanuuns Ha Bxogde npubopa NHTErpPanbHOrO MyfbTU-
nnekcopa.

Bbluncnenne norpeLHocTu nponssoauTces no oopmyne 3.1

3.4.7.2.2 OnpepeneHne OCHOBHOW NPWUBEAEHHON NOrpeLlHocT npu npeobpasoBanHnin
YHUDUUNPOBAHHbIX BXOAHbIX CUTHAMOB (3NEeKTPUYEcKoe HanpsikeHne)

Cxema coeaunHeHns 3TanoHHbIX CPeacTB U3MepeHuit u nosepsemoro npubopa npea-
cTaBneHa Ha pPUCyHke 3.4.

NM2300

NCTOURNK U1+
nuTaHus — U2+
HY3003 — U3+
— U4+
- + - U5+
UG+
GND

BonbTtmeTp
B7-46

PucyHok 3.4

Moeepka NepBoro kaHana NPoU3BOAUTCS NMPU 3HAYEHWUSX BXOAHOrO curHana:
(0,025-10,1) - Un; (0,2-0,3) - Un; (0,4 - 0,6) - Un; (0,7-0,8) - Un; (0,9 -1,0) - Un,
raoe Un — BepxHsis rpaHuua AnanasoHa u3MepeHuin Hanpskenus, B
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B ocTanbHbix kaHanax nosepka MOXeT NPOU3BOANTLCA TONLKO NPY 3HAYEHUU BXOAHO-
ro curiana (0.9 — 1.0) - Un BeBuay Hanuuua Ha Bxoge npubopa vHTErpansHoro MynbTu-
nnekcopa.

BbluvicneHune norpewHocTu npoussoauTea no dgopmyne 3.1.

3.4.7.2.3 OnpepaeneHne OCHOBHOW OTHOCUTENbHOW NOrPEeLIHOCTM Npu npeobpasosa-
HUW YNCNO-UMNYNLCHBIX (HACTOTHbIX) BXOAHBLIX CUrHANoB

Cxema coefHeHMn 3TanoHHOro CpeacTBa U3MepeHus 1 nosepsemoro npubopa npea-
cTaBneHa Ha pucyHke 3.5.

Kanu6patop F1+ MM2300
4acToT — Fos
NM2390F — | F3+
—| F4+
GND

PucyHok 3.5

[NoBepka kaHanoB NPOM3BOAMTCA NPU 3HAYEHUSX BXOLHOMO CUrHamna paBHOTO BepXHe-
My nNpeaeny usmepenun Fn.

Bbiuncnerue norpewHocTy NponssoguTea no opmyne 3.2.

3.4.7.2.4 OnpeaeneHve OCHOBHOV abCONIOTHOW MOrPEeLHOCTM Npu NpeobpasoBaHum
BXOAHbLIX CUrHanoB OT TepmonpeobpasoBaTtenent conpoTUBNEHUA

Cxema coeanHeHVs 3TanoHHOIo CpeACTBa U3MEpPEHVs 1 NoBepsemMoro npubopa npea-
cTaBfieHa Ha pucyHke 3.6.

1 NM2300

U1
U2 |RT1

2 -

KanwBpaTop
CONpOTUBNEHNI
NM2390R

—9 ¢—

1
U1

U2
! o

RT2

PucyHok 3.6
NoBepka kaHanoB NPOU3BOAUTCA NPU 3HAYEHUAX BXOAHOIO CUTHana:
(0,025-0,1) - Rn; (0,2-0,3) - Rn; (0,4 - 0,6)  Rn; (0,7 -0,8) - Rm; (0,9 - 1,0) * Rn,
rae Rn — pasHocTb Mexay BepXHEN U HKHER rpalMuamy guanasoHa nsmepenuit, Om.
BbluncneHue norpewwHocTt npoussoautcs no cdopmyne 3.3.
3.4.7.2.5 OnpegeneHue npuBeAeHHOM NOTPELHOCTY BbIXOAHbLIX KaHanos (4 — 20) MA

Cxema coeguHeHUA 3TanOHHbIX CPEACTB U3MEpeHUt u nosepseMoro npubopa npea-
cTaBfieHa Ha pucyHke 3.7.
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+ Bxog+I1 M2300
Kanunbpatop 5
TOKOB
nNM2390I
GND
NCTOUHMK
nuTaMms Ro6p
HY3003 P3030
- * +  Bbixoa
-  (4-20)mA
BonbTmeTp
B7-46
PucyHok 3.7

[NoBepka kaHanoB NPOU3BOAMUTCS MPU 3HAYEHUAX BbIXOAHOTO CUrKHana:
(0,025-0,1) - In; (0,2-0,3) - In; (0,4 -10,6) - In; (0,7 -0,8) - In; (0,9 - 1,0) - In,
rAe In — pasHoOCTb BEPXHEN U HWXHEN rpaHuy AnanasoHa u3MeHeHns Toka, MA.
Bbiuncnexne norpewHocT Npor3BoAnNTCS no chopmyne 3.4.

5A = (Ax — Ao)/An -100 | (3.4)

rae AX — nokasaHua nosepsiemoro npubopa, MA;

A0 — n3meperHoe 3HavYeHne BbIXOAHOTO ToKa, MA;

AN — pasHOCTb BEPXHEN W HXKHEW rPpaHuL ANanasoHa 3HaYeHUA BLIXOAHOrO TOKa, MA.

3.4.7.3 OnpepeneHne OCHOBHOW MOrPeLUHOCTV NpW Mcnonb3osaHum npubopos B co-
CTaBe N3MepUTENbHbIX KOMNIIEKCOB

3.4.7.3.1 lNoBepka npnbopoBs, UCMONb3YEMbIX B COCTABE U3MEPUTENBHLIX KOMMIEKCOB
(danee — KOMNNeKcHas Mnosepka), NPOU3BOAWUTCH B COOTBETCTBMW CO CXEMOW MOBEPKM,
npuBegeHHon B nacnopTe npubopa.

3.4.7.3.2 KomnnekcHas nosBepka NPOU3BOAWUTCS MPW y4yacTUKX BCEX M3MEPUTENbHbIX
KaHanos, 3a4eNCTBOBaHHbLIX B OnpeAeneHn KOHEUHbIX U3MepSemMblX U3NYEeCKUX Benu-
YMH, 3HA4YEHUA KOTOPbIX BLIMUCNAOTCA NO 3a4aHHOMY B npubope anropuTtmy.

3.4.7.3.3 NoBepka napaMeTPOB MrHOBEHHbIX 3HAYEHUI, PACCUNTLIBAEMBIX NO AAHHbLIM
ABYX 1 DOonee AaTyMKOB, MPOWU3BOAUTCS NPU BCEX KOMOWHAUMAX 3HaYeHun Axi, nexa-
wmx B AnanasoHax (0,1 - 0,3) - Ani; (0,5 -0,7) - Ani; (0,9 — 1,0) - Ani (r@e Ani —
BEPXHUIA Npeden AnMana3oHa U3MEPEHWI B 1-TOM KaHane) npu YyCnoBuW, YTO UCXOAHOE
arperaTHoe COCTOsHWE BeLlecTBa npu 3afaHHblX napamMeTpax BO3MOXHO. [dunanasoHsl
3HaYeHUN AN KOMMNNEKCHOW NOBEpPKU MOTyT BbiTh CyXEHbl C YYETOM YCNOBUIA Ha pearb-
HOoM oDbekTe.

3.4.7.3.4 lNpn n3mepeHnn mMaccoBoro pacxoga no nepenagy AaBMNeHUA C MOMOLLbIO
Cy)XaloLMX  YyCTPOWCTB  MoBepka Mpou3BOAUTCA Ans 3 3Ha4YeHUMW  pacxopga
(0,3;0,5;1,0) - Ani

3.4.7.3.5 [1na pacxoAoMepoB C YNCNOMMNYIbCHBIM BbIXOAOM NOBEpPKa NPOWU3BOAUTCS
AN MakCMManbHOro 3HaveHuA pacxofa, NPUBESEHHOro B TEXHUYECKOW AOKYyMEHTauuu
Ha pacxogomep.

3.4.7.3.6 B TennocyeT4MKax ANs BOASHbIX CUCTEM NPOU3BOAUTCA NMOBEPKa NPu pasHo-
CTAX TemnepaTtyp B nogatouwem u obpaTtHom Tpybonposodax 10; 20; 50 °C B pabouem
AvianasoHe TemnepaTyp.
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3.4.7.3.7 loBepka MHTerpanbHblX 3HAYEHWU NapamMeTpoB NPOU3BOANTCA:

- ANsi pacxoOMepoB C aHanoroBbiM BbiXOAOM Ha VHTepBane BPEMEHV He MeHee
3Ha4YeHus, Bbiuncnsiemoro no cdopmyne (3.5), c.

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

rae dY — BenuuunHa Mnagwero paspsga vHAukaTopa B NoBepsieMoM KaHane, ef.;

Xmax — MakcvmMmanbHoe 3HavyeHue u3MepsieMoro napameTpa, ea./u;

86X max — gonyckaemasi OCHOBHasi OTHOCUTENbHAs NOrPELUHOCTbL U3MEPUTENLHOrO Ka-
Hana, %.

- AN pacxof0MEpPOB C YMCNO-NUMMYNbCHbLIM BbIXO4OM Ha KonvyecTse umnynscos N
He meHee (3.6).

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

rae Kp — koadbduumeHT pacxoaa, eq./vmn,
B O[JHOW TOYKe Npy yactoTte cnegosanus nmnynscos (0,8 — 1,0) - Fmax.
Fmax = Qmax / (3600 - Qou), (3.7)

rae Qmax — BepxHuii Npeaen pacxoaa, M°/y;
Qou — koadhbuumMeHT pacxoaa, m>/umn.

3.4.7.3.8 MNorpewHocTb 6X BbluucnseTca no cdopmynam 3.1 — 3.3 u He JomnmkHa npe-
BblllAaTb 3Ha4YeHuU, NnpusefdeHHbix B N. 1.2.2.1; 1.2.2.2 n B npunoxenun B.1 — B.7 ans
KOHKpeTHbIX Moandukauumii npudopa.

3.4.7.3.9 OTanoHHbIe 3HAYEeHUS U3MEPSIEMbIX BEMUYMH BbIYUCNSAOTCS NO hopmynam,
npusedeHHbIM B npunoxeruax B.1 — B.7 ans BbiBpaHHOro (byHKUMOHaNbHOro HasHave-
HUs npubopa.

3Ha4YeHus NNOTHOCTM M 3HTANbLNUW  BOAbl  ONPEAenstTCs no  Tadtnuuam
rccc 187-99

3HayeHusa NNOTHOCTU Y 3HTaNbLNKUY BOAAHOrO Napa onpegenstTces no MU 2451-98.

3HaueHus koadhdumumeHTa cxumaemocTtun rasa onpegenstorca no NOCT 30319.2-96 u
FOCT 30319.(1-3)-2015.

3HayeHus koadhduumneHTa CXUMaAEMOCTU NONYTHOrO HeMTAHOro rasa onpeaenstoTes
no MCCCA MP 113-03.

MNpu n3mepeHun pacxoga MeTO4OM NEPEeMEHHOro nepenaja pacyeTt 3TafloHHbIX 3Ha-
yeHun npoussogutcs no NOCT 8.586.(1-5)-2005.

3.4.7.3.10 [JonyckaeTcs Npy# NEPBUYHON U NEPUOANYECKUX NOBEPKAX NOBEPSATb TOMbKO
KaHanbl, 3a4eiNCTBOBaHHble NoTpebuTenem, B Npegenax sagaHHblx NoTpedburenem sHaye-
HU BXOAHbLIX cUrHanoB. NMepeyeHb NOBEPEHHbLIX KaHanoB C ykasaHuem npegenos 3Hade-
HUY BXOAHbIX CUrHANOB 3aHOCUTCSI B COOTBETCTBYOWUA pasfen nacnopra npubopa.

3.4.8 OchbopmMmneHve pesynbTaToB NOBEPKU

3.4.8.1 PesynbTaTbl NOBEPKN 0OOPMNSIOTCA NPOTOKONIOM NPON3BONLHON (HOPMbI.

3.4.8.2 Mpnbop, yooeneTeopsawowmin TpeboBaHnsaM HaACTOAWEN METOANKN, JONyCKaeT-
CA K NPUMEHEHWIO.

3.4.8.3 [Npun NONOXUTENbLHbLIX pe3ynbTatax NepBUYHOR NNV NepuoanYecKon NoBepKu
npubopa cBefeHNsi 0 NOBEpPKE 3aHOCSITCH B COOTBETCTBYOLWUA pasgen nacnopTa npunbo-
pa unu obopMNSETCS CBUAETENLCTBO O NoBepke no dhopme, ykasaHHOW B AeNCTBYOWMNX
HOPMaTUBHbIX JOKYMEHTax B obnactu obecneveHus eanHcTea nsmeperuin PO. Ha kop-
nyc npubopa HaHOCUTCsI 3HaK NOBEPKY.

3.4.8.4 Npubopkl, He npolefLune nosBepky, DpakytoT v He JOMNyCKaloT K BbINYCKy W3
NPOU3BOACTBA, PEMOHTA, @ HaxoaswWmecs B 3KcnayaTtayum — K npumexeruto. lNpu atom
BblAaeTCsa U3BELLERNE O HeNpUrogHoCTK No opme, ykasaHHON B AENCTBYIOLNX HOpMa-
TUBHbIX AOKyMeHTax B obnacTtu obecneyerusi eanHcTBa nameperuin PO.
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3.5 KAIINBPOBKA

Kannbposke noanexar TokoBble KaHarbl U KaHanbl TepMoconpoTuenennii RT1 n RT2.

Kannbposka nponssogutcs npu Bbinycke npubopa 13 NnponsBoACTBa U, €Cri BO3HMKA-
€T HeobxoAnMOoCTb, npu odyepeaHon nosepke. KanubpoBouHbie KO3IPDULNEHTBI 3aHO-
CATCA B nNacnopT npubopa.

3.5.1 KannbpoBka TOKOBbIX KaHaIoB.
- cobpatb cxemy no n. 3.4.7.2.1 n ycTaHOBUTL BXOAHOA Tok 20(5)MA; cunTaTth no-
KasaHus npubopa Axi (cpegHee 13 10 nsmepeHnin):;
- BbIYNCIINTL KannOpOoBOYHbLI KO3 duumneHT Ki = Ani / AXi , 3aHECTM B 3MEKTPOH-
HbIA NacMopT 1 3arpy3nTb NCMPABIIEHHbIA 3NEKTPOHHbIA NacnopT B Npnbop.
Ani - BepxHWiA Npeaen gnanasoHa U3MepeHuii B 1-ToM KaHane.

3.5.2 Kannbposka kaHanos TEpMOCONPOTUBIEHNIA.
- cobpatb cxemy no . 3.4.7.2.4 n ycTaHOBWTL conpoTuBneHus Rni, cooTBeTcTay-
lowne MakcumanbHo Temneparype, n3Mepsaemoit B kaHane;
- cynTaThb rnokasaHmsa npudopa Txi n no tabnuuam HakTK BENUYUHY COMPOTMBIIE-
HUiA RXi, COOTBETCTBYIOLNX N3MEPEHHLIM TEMNEpAaTypPaMm;
- BbIYMCINTL KannbpoBouHbi kKoadduumeHT Ki = Rni / Rxi, 3aHecT B anekTpoH-
HbIA NACNOPT 1 3arpy3nTb NCNPABNEHHbI 3NEKTPOHHbLIR NacnopT B Npubop.

4 XPAHEHUE

4.1 MNpnBopbl AOMKHLI XPAHNTLCA HA CTENNaXax B yNakoBaHHOM BUAE B CyxXOM oTan-
nnBaeMom nomelleHnn Npun Temneparype okpyxatouiero sosgyxa ot 5 8o 40 °C n oTHo-
cutensHol BnaxHocTn 4o 80%. Bosayx He fOMKEH COLepKaTb NpuMeceit arpeccmBHbIX
napoB 1 rasos.

5 TPAHCNOPTUPOBAHUE

5.1 MNpnBopbl B ynakoBke TpaHcnopTupytoTcs nobbiM BUOOM 3aKpbITOrO TpaHcrnopTa, B
TOM YMCNe 1 BO3AYLUHBbIM TPAHCNOPTOM B OTanNIMBaEMbIX repMeTn3npoOBaHHbIX OTCEKaX B
COOTBETCTBUK C NpaBUIaMi NEPEeBO3KN rPpy30B, AENCTBYIOLWMMMN Ha KaXXOOM Buae TpaHc-
nopra.

Cnoco6 yknagkn ALMKOB Ha TPaHCMNOPTHOE CPEeLACTBO AOMMKEH UCKMYaTh BO3MOX-
HOCTb MX NepemMeLleHns.

Bo Bpema norpy3o4Ho-pa3rpy3oyHbix paboT n TpaHCNOPTUPOBAHUA SLLMKA HE LOIDK-
Hbl NOABEPraTbCA PE3KUM yaapam 1 BO3AENCTBUIO aTMOCHEPHbLIX OCaLKOB.

Mpn TpaHcnopTUpoOBaHuKM NPMOOPOB X.4. TPAHCNOPTOM BUA OTNPABKK — MENKas Unn
MarnoTOHHaXHas.

Cpok npebbiBaHna NpnbopoB B COOTBETCTBYIOLLNX YCNOBUAX TPAHCNOPTUPOBAHUS HE
bonee 3 mec.

YcrnoBuss TpaHCNOPTUPOBAHMA B 4acTh BO3AEWCTBMA KNMMaTUYEcKux ¢akTopoB
LOIDKHbI COOTBETCTBOBATL YycnoBmam xpaHeHuna no FOCT P 52931-2008.

5.2 Nocne TpaHCNopTMPOBaHUA Npu oTpuuaTenbHbIX TemrnepaTypax Heobxoanma Bbi-
Aepxka NpnbopoB B YyNakoBKe He MeHee 12 yacoB npu Temnepartype nntoc (20 £ 5) °C n
BMaXHOCTK OKpyXatoLero sosayxa 4o 80 %.

6 YTUIU3ALUUA

YTunusauyma npubopoB NpousBOLWTCSH MO MHCTPYKUMKU IKCMNyaTupylouleid opraHnsa-
Lmn.



32

M23.00.001.P3

MpunoxexHne A
(obsi3aTenbHoe)

CxeMbl pacnaiku uHTepencHbIX pa3bLeMoB ¥ NOAKNIOYeHUs B ceTb RS485

A.1 Pacnanka uHTepdeincHbIX pa3bemos

RS232 BWIJIKA PC4BTB (mog."LWM")

N Ha3HayeHue

1 MNepekn.RS232<>RS485
2 Obuwmn

3 Bbixon

4 Bxopn

Bunka pasbema PC4.
Bua ¢ BHelwHen cTopoHe! kopnyca npubopa.

2 B 1

4 X X 3

Ha kabenbHon YacTu pazbema CoeanHUTb KOHTakTbl 1 1 2.

Koroa nopknioveH kabenb RS232, Bxon npvemHuka nocnegoBaTenbHoOro kaHana ot
kaHana RS485 aBTomaTnyecku oTknoMaeTcs.

RS232 BWIJIKA DB-9M (mog. "H" 1 "DIN")

HasHayeHue
Obwunn
Beixon

Bxopg

NwWO|Z

RS485 PO3ETKA MDN-4FR (Moa."H" v "LLM") PoseTka pasbema MDN-4FR.

N HasHaueHue Bug ¢ BHelWwHen cTopoHb! kopnyca npubopa.
1 Bxoa/Bbixon — 3 ’

2 Bxoa/Bbixon +

3 Obwun

4 +5B 4 2

KABEMb 23.00.910  MM2300(RS232) — M3BM IBM(RS232) (mMog. "LLiM")

NnoBM COM(RS232) RS232 PO3ETKA PC4BTB
PO3ETKA DB-9F
Ha3HauyeHue N N Ha3sHauyeHue
Obuwmn 5 |— 1 Mepekn.RS232<—>RS5485
1 2 Obuwwmn
Bxon 2 3 Bbixoa
Bbixona 3 4 Bxon
6
1
8 |

WIHYP-KOHBEPTOP 23.16.50 MM2300(RS485) — NMOBM IBM(RS232) (Moa."H")
N3BM COM(RS232)

PO3ETKA DB-9F RS485 BUITKA MDN-4M
N | HasHauyeHue
1 KoHeepTOp 4 1 | Bxoa/Bbixog —
L. RS232 - RS485 // 2 | Bxoa/Bbixop +
9 3 | Obwumn
4 |+58B
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A.2 lNopgkniovyeHue B ceth ¢ MHTepchencom RS485

KoHTtponnep 1

Bunka MDN-4M

33

NM2300

RS485 Posetka MDN-4FR
HasHaueHune

130 OM

Bxopa/sbixog —
Bxoa/sbixoq +

Obwmn

KoHTponnep N

NM2300

Bunka MDN-4M

RS485 Posetka MDN-4FR
HasHaueHnne
Bxopa/sbixog —

Bxoa/sBbixon +

Obuwmn

COM(RS232)

HasHaueHune

NnaBm
IBM PC

Boixoa
Bxon
RTS
Obwwn

KoHBepTOp

RS232 <--> RS485

o~NwN | Z

Bunka DB-9F

@

[\ JN

—

T o X
hDoxo®@

T Po3seTtka DB-9F

4

ncnonb3oBaTb

PexkomeHayeTtca

KOHBEPTOPSI

NM2316.71 nnn USB-RS485 NM2316.70.
NMunnsa cesasn koHtTponnepos ¢ NOBM gomkHa ObiTh 3awuLleHa OT HaKkonneHusa craTtu-

YeCKOro aneKkTpuyecTBa.
rpososayury!

&
<

O
<

130 Om

RS232-R5485

—1

NM2316.70,

B cnyvyae HapyXHOW npoBoAKn Heo6xoaMMo obecneuntb

[,

K koHTpOnnepy
(koHBepTOPY)

yCTpOVICTBO rpo303alnTel N nogaBNeHna UMNYNbCHbBEX

nomex IM2314 (BbinyckaeTcs cepu

~A

‘—l PI]
¢ S | |
L |

i

2
y  CevyeHue He meHee 5 Mm

MFRO010
| R
N

e

PBKE 6.8CA

PaspsaHnk P-91
(T83-A80X)

£
A\

»

NnHnsa

AHO).

P OnunHa He Bonee 1,5 m;

O »
S ' L



34 AM23.00.001.P3

MNpunoxeHue b
(oGa3aTtenbHoe)
CxeMbl NOAKNIOYEHUA NepPBUYHbIX Npeobpa3oBaTenei
B.1 Cxema nogknioveHus nepBUYHbIX NpeobpasoBaTtenen k npudopy UM2300H1

Bropuunbiit npubop NMM2300H1

S ) Nk Ha3HauyeHue
' BapnaHT NoaKoHeH!s — | 1
! TOKOBbIX AQTUNKOB 24V — +
rorosun arancn .0 : — T 2#vo2a
s i T
| 24V > 1D 2#vo1aA
| 0-5 mMA + © Bxoa +| i .
| (0-20mA ' S
( _____ M> _______________________________ ! 5 |* 0ouT 4-20mA
6 —_
— 7 |* OUT1
UV 8 -
— 9 |t O0uT2
—110 |~
— 11 |* Rs485 | © uLAN
—12 |~ -
— 13 |* 24V
] N 15 | D Bxoa +F1| + (+24V)
PN [4 - 20 mA] _ 16 - Bxoag-F1|<= Bxog+ I1
] N 17 |9 Bxoa + F2| + (+24V)
PV [4-20mA] 18 | - Bxoa-F2| Bxog + 12
i + 19 (L) Bxog+F3| + (+24V)
PU [4 -20 mA] _ 20 - Bxopg - F3 | Bxopg+ I3
] + 21 | Bxop+F4| + (+24V)
PV [4-20mA] 7 22 | - Bxoa-F4| Bxoa+ 4
N 23 | + (+24V)
4-20mMA _ 24 |5 Bxop + 15
] N 25 | * (r24V)
4-20 mA _ 26 |9 Bxog + 16
11
TCM/TCM |—9—e 27 |1
Ul
*3 28 |U Bxog T1
[ *53 29 |U
*—o— 30 |1
—{ TCN/TCM |9 ='U‘l 31 |1
>33 32 |U Bxon T2
5 33 |U
oo 34 |1
NCTOYHMK NuTaHus B
Moaens 3 nJ ~2208
—=— Kopnyc
MNpumevanus:

1. PU - gatunk ¢ YMCno-umMnynbCHbLIM BbIXOAOM.
2. Ecnu Bxoabl kaHanos T1 (T2) He 3a4eACTBOBAHbI, X HEOOXOANMO 3aKOPOTUTb.
3. B npubope ¢ UCTOYHUKOM NUTanus mogenu 2 Boixoapl 24V 0,2 A u 24V 0,1 A oTCyTCTBYIOT.
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B.2Cxema noakniovYeHnA nepBUYHbLIX nNpeoGpasoBatenen kK npubopy
MM2300LLIM1
Bropuunbiit npuéop MM2300LLM Nk | HasHaueHue Nk
+
24V 0.2 A > | -
=
24V 0.1 A > A
—/ 13 GND
PU 14 -20 MA + 25 Bxoa + F1 | +24V
[ MA] - 12| Bxog—-F1 | Bxoa 5 11
PW [4 - 20 MA] + 24 Bxog +F2 | +24V
— 11| Bxog —F2 | Bxog 5 12
PU [4 -20 MA] + 23 BXO,Q +F3 | +24V
- 10| Bxog - F3 | Bxog 9 13
PU [4_20 MA] + 22 Bxopg + F4 | +24V
- 9 | Bxog - F4 | Bxog % 14
4-20 MA * 21 * 24V
- 8 Bxon 5 15
4-20 MA ¥ 20 * 24V
- 71 Bxoaole
4-20 A + 19 | +2av
- 6| Bxonol7
4-20 wA + 8 | +o2av
- 5| BxogOI8
TCN/TCM |9 .- 17 I
*02 41 UlBxonT1
e R
*—@- 3 I
[
TCO/TCM 15 [
! 4_' Ul 2l U
o2 14 Bxoa T2
L 2 1
—® 1
outTt + 1 —
S . ouT1 - 6 —
! BapuaHT NoaKNioYeHus! +— : oUT2 + 2
.: TOKOBBIX AaTYMKOB 13! GND E oUT?2 - 7 —
:0—5MA (0 - 20 mA) ; : i ouUT3 + 3 L
E : ouUT3 - 8 —
! tor24V ! ouT4 + |4
oz O Broatl | WAN/OUT4 - | 9}
: ouT + 11—
"""""""""""" 4-20/1 - 12—
ouT + 113
4-20/2 - 14 [
MNpumevanus: RS485 + 10
1. PU - gatuuk ¢ Yncno-mMMnynbCHbIM BbIXOAO0M. RS485 - 15 —
2. Ecnu Bxoabl kananos RT1 (RT2) He 3apencTsosaHbl, LAN 5 |
X HEOBXOANMO 3aKOpOTUTb. H
3. Hanu4ue 8x040B 1 BbIXOAOB NPOBEPSAETCA NO KOHMU- WNCTOUHUK NUTaHNS —® o0V
rypauuu, otobpaxaemoi Ha gucnnee npudopa. mogenb 3 e

4. B npubope ¢ UCTOYHUKOM NUTaHUA MOAENU 2 BbIXOAbI
24V 0,2 An 24V 0,1 A oTcyTCTBYIOT.

—\:Ir Kopnyc
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B.3 CxeMa noakntoueHUs nepBUUHLIX Npeobpasosartene kK npudopy UM2300H1-
5F2I4R

BTopuuHein npudop Y IM2300H1

Nk Ha3HaueHue
— 11 +
o | 4 24V 0,2 A
— 3 |t 24V 0,1 A
— s |- 4 ,
+ 5 |5 Bxoa+F1
PV _ 6 - Bxop-F1
7 |5 Bxog+F2
P 8 - Bxopg-F2
g |45 Bxog+F3
P 10 | — Bxog-F3
11 |5 Bxog+F4
PU 12 | = Bxoa-F4
13 |5 Bxog+F5
PV 14 | — Bxog-F5
4-20 WA + 15 + (+24V)
- 16 | 5 Bxog + 1
. + 17 + (+ 24 V) <>
4 -20 MA _ 18 | 9D Bxop+l12 | - ulLAN
11
TCM/TCM —t:— 19 |1
8; 20 |U Bxoa T+
l—olz 21 |U
> o 22 |1
Il
— TCM/TCM 23 |1
ﬁﬁ; 24 | U Bxoa T2
*5 25 | U
o o 26 |1
Il
— TCM/TCM -t: 27 |1
Ul
28 | U Bxog T3
=}f 29 | U xon
l_¢ 30 |1
I1
’— TCM/TCM _T_:Ul g; {J
_ U2 33 | U Bxon T4
I———.E 34 I
VICTOMHKK NUTaHKS =
mogenb 3 -9 ~2208B
—_TL Kopnyc

Mpumeyanus:
1. PV - gaT4mK ¢ Yncno-mmMnynbCHbIM BEIXOAOM.
2. Ecnu Bxoab! kaHanos T1 (T2, T3, T4) He 3a4eACcTBOBaHbI, X HEOOXOAUMO 3aKOPOTUTb.
3. B npubope ¢ UCTOMHUKOM NUTaHua mogenu 2 Beixodsl 24V 0,2 A n 24V 0,1 A oTCcyTCTBYIOT
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B.4 CxeMa nopaknioueHns nepBUYHLIX npeoGpasosatenen kK npubopy
MM2300DIN 2F2C2R
BTopnunbiin npudop MM2300DIN
Nk Ha3HaueHue
_1
2 HLAN
— 3 |* 24V 0.1 A
—_—1a4 |-
— 5 |* 24V
7 |5 Bxoa + F1
Py 8 - Bxog - F1
9 {7 24V
PU 11 | %) Bxog+F2
12 - Bxopg - F2
i 13 |5 Bxog+F3| + (+24V)
PA 14 -20 mA] 14 | = Bxog—F3|9 Bxoa + 13
15 |5 Bxog + F4] + (+24V)
PR 14-20mA] 16 | = Bxop—F4| 9 Bxoa + 14
— Tcn/Tem I 17 |1
Ul
0 18 | U Bxog T
312 19 | U
Le 20 |1
_ I
— TCM/TCM Ui 21 {J
U2 22 Bxon T2
2 23 |U
A 24 |1
~220 & 25 AC
@ 26 220V
T ——27 |- ouT2
— 28 +
T 129 |7 ouT1
- 130 |t
—31 |1
It hl - 1 2 +2
! BapnaHT MoaKmoYeHns } i 3 — RS485 (ocH.)
! TOKOBBIX JATHNKOB + o4y | — 33 L5V
' 0-5MmA (0-20 MA) 4 |- ! — 34
: 1 i : — 35 -1
! + 424V : ——36 "2 Rs485 (gon)
| 0-5 mMA + © Bxog + | ! — 37 Y
| [ (0-20wmA) : —38 |+
—139 |~ OUT4-20/2
— 40 +
—1 41 - 0UT4-20M1
RE— 42 +
Mpumeyanuns: ——43 |- ouT4
1. PW - paTymk ¢ YMcno-mMnynbCHbIM BbIXOAOM. — |+
2. Ecnn Bxoabl kaHanoe T1 (T2) He 3anencTBo-
BaHbl, NX HEOBXOAUMO 3aKOPOTUTh. 45 | OQUTS3
146 |7
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B.5 Cxema
MM2300DIN 2F

nogKn4vYeHna

BropuuHein npubop UM2300DIN 2F

NepBUYHbIX

1nM23.00.001.P3

npeobpa3oBaTtenen K

npudopy

PU +
—
PU T

Mpumedanuns:

Nk Ha3HauyeHue
— 1 |+

s | OUT1
—— 3 |t ouT2
—_ 4 —

— 5 |t 24V

7 |5 Bxoa + F1

8 - Bxog -F1
— 9 |7 24V

11 |5 Bxop + F2

12 - Bxog -F2
— 13 |t 5y
— 114 |-

5 RS485
—— +

6 |- Vo

~220 & 47 AC
® 13 220V
119 |-

20 OUT 2 4-20mA
—|21 |7 OUT1 4-20mA
— 22 |*

—23
LAN
— 24 H

1. PW - gaTtumk ¢ 4UCno-uMnynbCHbIM BbIXOAOM.
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B.6 Cxema
MM2300DIN 4F

noaKmnoYeHus

NepBUYHbLIX

npeobpa3oBartenen K

39

npudopy

[Mpnmevanns:

BropuyHbin npubop UM2300DIN 4F
Nk Ha3HaueHue
1
) LLAN
— 3 |* 24V 0,1 A
— 14 |-
— 5 |t 24V
+ 7 |%) Bxog+ F1
ad - 8 - Bxog - F1
— 9 |t 24V
PUA + 11 | %) Bxog + F2
- 12 | - Bxog-F2
— 12 * 4V
PUA + 15 | %) Bxog + F3
_ 16 -~ Bxog-F3
—] ]; o 2av
PU + 19 | % Bxog +F4
- 20 - Bxoa -~ F4
—21 |T sy
E— gg RS485
__1ox T wo
~220 e 25 AC
& 26 220V
T ——1]39 |- ouT4
— 40 |t
—141 |~ 0OUT3
— 42 +
—143 |~ 0OUT2
— 44 +
45 |7 OuUT1
46 |*

1. PV - gaTunk ¢ 4MCno-nMNynbCHbIM BbIXO40M.
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B.7 CxemMa noaknioyeHUs nepBuYHbIX Npeobpa3oBaTenied K BHEWHEMY U3MepHu-
TenbHomy 6noky MM2300BM

BropuiHbin npubop NMM2300BM

Nk Ha3HauyeHue
] N 1 | ©Bxoa+F4 |+ (+24V)
PU [4-20 mA] . 2 - Bxog - F4 {9 Bxog + 14
] N 3 |©OBxog+F3 |+ (+24V)
PU [4-20mA] 7 4 - Bxog - F3 [© Bxog + 13
—5 |+ 24V
—_ 6 —_
+ 7 %) Bxog + F1
PU _ 8 - Bxog - F1
1
TCM/TCM . 9 |1
—T o 10 | U Bxog T1
32 11 | U
12 |1
—_—13 | -
1a |+ 2436V
— 15 | 1 RS485
—16 |2
—17 |t 24V
—]18 | ~
o + 19 | © Bxoa + F2
_ 20 | — Bxoa-F2
il
TCM/TCM 21 |1
! :B; 2 | U Bxoa T2
Jue 2o 11
24 |1
L

MpumevaHus:
1. PU - gaTymk c Yncno-MnynbCHbIM BbIXOAOM.
2. Ecnv Bxoabl kaHanos T1 (T2) He 3aaeicTBOBaHbI, UX HEOBXOANMO 3aKOPOTUTD.
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npudopy

6.8 CxeMa noakniwoyeHUss nepBUYHbIX nNpeobpa3oBaTenen K
nMv2300MPP
Bropuyixbin npudop MM2300MPP-1i
Nk Ha3zHauyeHue
[ =
220 B o Cetb 220B
1 !
2 Pene
3 J
4
5|1 Bxoa 11
4-20 MA * 61
- 7|5
81 * 3v
9 RS485
— 10| +
11O
/11| -
Bropussbii npubop MM2300UPP-1F
Nk Ha3HauyeHue
~220 B :‘_ CeTb 220 B
— 1|t ouT
P 2 —_
3 uLAN
4 —_—
St g 24V
6 —
PU + 719 F1
—_ 8 —_
9 (* av
10 | — RS485
— 11" * o
112 |-
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B.9 Cxembl BX0o40B ¥ BbIXO40B

Bxogb!
! +24 B
Bxoa "C” . \( Bxog “F”
L ot 24£2mA (1)
! 10+ 1B .
—-Fn/ ©  Ine—r +Fn e
: 45+2MA
! —-Fn
50 0m RH !
e 210 MKA (Rig=500 Om)
.o 1 MA (Riyp=100; 50 Om)
FTTTTTTTTTmssssssommmos Bxoa ‘R :
+24 B ! MX
Bxoa “I” :
: Rar
24 + 1 MA
+24 B In
Dln
250 Om
120 Om
50 Om
RH
OT - orpannyuTens Toka
Bbixoab!
———————————— OUTn +
— :
e E """""""""""
OoUTn - +5B

............
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B.10 Cxembl NUTaHUA pacxoaomepoB

43

Cxembl nutanua pacxogomepon NPUM, Metpan-300MP, 3PUC, APXW, APl u np.

OT BHEWHEr0 UCTOYHUKE NNTaHNA

BrewHunn

UCT. NnTaHnNA

Hasnauenue

+24V —e

-24V —@
220V

Bropuusbin npubop

Pacxonowmep MM2300
HasHaueHnune Nk | HaznaueHune
+24V
-24V ' |
Bbixoa + F M
Bobixog - F - BxonF

OT BHYTPEHHEro ucTouHunka npudopa MM2300

BTopuyHbiit npubop MM2300

Pacxopomep Nk| HasHaueHue
HasHaueHune . :
Bbixog + F +
Bbixoa — F _ BxoaF
+24V )
-24V E :
Pacxogomep ! :
) T €24V 02A
: ot * 424V 0,1A

Cxembl nuTaHua pacxogomepos BIANC

OT BHYTPEHHEero nctouxmka npudopa MM2300H1

BTopuuHblit npubop Nk | HasnaueHune
nM2300 ] .
13 |+
Pacxoaomep B3INC 14 |- 24V
+24V ! '
Bbixog +
O6wWHit _ Bxon F

OT BHYTPEHHEro ncToyHnka npudopa MM2300LLM1,

NM2300H1-5F

OT BHYTPEHHEro ucTouHuka npubopa MM2300DIN

Bropwuynblin npubop

MM2300 Nk

HasHaueHue

Pacxogomep B3MC

+24V

+

24V

l_-7(1
L & 8(1

Bbixoa
O6wunn

)| * Bxoa F1 (F2)

oT cB0GOAHOrO TOKOBOro BxoAa npubopa NMM2300

BTopuuHbin Npubop | Nk | HasHaueHve
M2300 | BTopuuHblit npuBop | Nk | Hasnauenue
! : MM2300 .
+ X :
Pacxogomep B3MC _ <4 24V0.1A + 24V
, Pacxopnomep B3MC B |
+24V ; ' X0A Q)
Bbixog + +24V l |
Obwuit ____L _BxoaF Beixo4 * Byon F
OBwun _ BXoA

Mpumeyanne: MpuGop MM2300 ucnonsayertcs ¢ pacxogomepamu MNPUM, B3MC, OAPXW, OPI, METPAH,
3PWUC, a Takke niobbiMy ApYrumMun pacxofomMepami, MMEIOWnMK BbIXOAbI, COrNacyiownecs co BXoaamm

npubopa NMM2300.
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Mpunoxexue B

(o6a3aTenbHoe)
BapMaHTbl (t)YHKUMOHaIIbHOI'O UCNONTHeHusA
MNepeyeHb yCNOBHLIX 0603HaYEHUN
Qo — 0BbeMHbIR pacxoa, My
Qon - koatbduumeHT pacxoga, n/umn (r/umn, BT-4ac/umn — B 3aBUCUMOCTI OT TUNA AATUKKA)
Go - oBbem TennoHocutens, m°
Qm  — maccosbiit pacxog, Kr/u (T/4)
Gm - macca TennoHoCUTens, Kr(T)
Wit — Tennoeas MOLWHOCTb, Mkan/y
Qt — KONUYECTBO TENNOBOW 3Hepruu, Mkan
Qn — 06beMHbIN pacxoa rasa npu ctaHfapTHbIX gcnoavmx, M7y
Gn — 0BbeM rasa npu cTaHAapTHLIX YCIOBUSX, M
Qp ~ 0BbeMHbIN pacxog rasa npu paboynx gcnoavmx, M/
Gp — ob6beMm rasa npu paboumnx ycrnosusx, m
aifa - nocrTosiHHas pacxoaa ansa gnadparmbl
d20 - guameTp cyxatowero oteepcTus npu t=20 °C, mm
D20 - puameTp Tpybonposoaa npu t=20 °C, MM
d — AnameTp CyxXarowiero oTBepcTua npu paboyel TemnepaTtype, Mm
Kt — KoahpuyneHT TENNOBOro paclmnpeHua anadparmol
E — KO3hpUyMeHT CKopocTu Bxoaa
Cinf - koadpuuneHT uctedeHus npu Re = GeckoHe4HoOCTb
KRe - nonpaska Ha 4yucno PenHonbaca
K — nonpaska Ha WepoXoBaTOCTb NOBEPXHOCTU TPYObI
Kn — nonpaska Ha NPUTynieHne BXOAHON KPOMKI OTBEPCTUSA
K — KO3MPMULNEHT CRUMAEMOCTU rasa
dP — nepenaj AaBneHus Ha Amacb?arme, kfMa (KFC/MZ)
P — pasneHue, klMa (Mfla, krc/em®)
Pu — u3BbITouHOE AaBneHue, kMa (MMa, krc/om?
Pa — abcontoTHoe pasnedue, kMa (MMa, kre/em®)
P6 — DapomeTpuyeckoe fgasnerue, mm.pr.ct (kla)
t — Temneparypa, °C
T — BpeEMSA, Y
h —- yAenbHaa sHTanbnus, Kkan/kr
€ — KO3 PUUNEHT pacumpeHns
p - NNOTHoCTb, Kr/M®
pn ~ NAOTHOCTb NPY CTAHAAPTHBIX YCNOBUSX, Kr/M®
nT — noAatownin Tpybonposos
OT - obpartHeid TpybonposoA
Tr1 — Tpy6onposoa NOANUTKM
CY  —cyxatoulee yCTponCTBO
X — OTHOCUTENbHAA NOrPELUHOCTb U3MepeHus napameTpa "X"
AX — abcontoTHas NOrpeLlHOCTb u3mepeHus napaverpa "X"
5C — OTHOCUTENbHaA NOrPeLUHOCTb BbIYUCNUTENBHBIX NPoueayp npubopa,

BKIKOYAA BblMUCIEHUE NNOTHOCTK U aHTaNbNuK (cM. N.1.2.2.1, n. 1.2.2.2)
[nsa pacxoAoMepoB ¢ HaCTOTHbIM BbIXOA0M
F — YactoTa UMNYNbCOB Ha BbIXOAE uMuTaTopa pacxogomepa, My
Fmax - 4acToTa, COOTBETCTBYHOLIAn BEPXHEMY npeaeny uamepenns, My
Qmax — pacxof, COOTBETCTBYIOWWIA BEPXHEMY Npeaeny u3meperins, M7y
N — KONUYECTBO UMNYNbCOB Ha BbIXOA4E UmMuUTaTopa pacxoaomepa

HM® - oBbem rasa Npu CTaHAaPTHBIX YCNOBUAX (AN MHAKKaLUWUK)
HM N — pacxof rasa npu cTaHAapTHbIX YCNOBUAX (ANS UHAUKaLuK)
CranpapTHbie ycnoeus no MOCT 2939:

Temnepatypa 20 °C (293,15 °K)

nasnexve 760 mm pT.CT.
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B.1 Tennocuetuunk ¢ pacxogomepamu PU (pacxoaomepbl C YACNO-UMNYNbCHbIM

BbIX0O40M)
Oatumku Bxoabl
Pacxogomep PU — nogatowuin Tpydonposog F1
Pacxogomep PU - obpatHbll Tpybonposog (Tpybonposoa nognuTtku) F2
TepmomeTp conpotusnenus TCM/TCM — nogatowuii Tpybonposog, RT1
TepmomeTp conpotusnenus TCI/TCM — oBpatHbid TpyGonposos RT2
Hdatyuk gasneHua 1 13
[daTtyuk gasnenus 2 14
UNHavumpyemble napameTpbi
1. Kon-8o Tenn. aHepruw, kan Qt
2. Tennosas MoOLHOCTb, [Kan/y Wit
3. Temnepartypa (nogatowuin Tpybonposog), °C t1
4. Temnepartypa (oBpaTtHbl TpySonposog), °C t2
5. O6beMHbIN pacxog (nogatowmin TpyGonposoa), M/4 Qo1
6. OBBbEMHBIN pacxod (0BpaTHbI TpyBonposog (TpyEonposoa NOANUTKM)), M /Y Qo2
7. MaccoBbl pacxoa (nogarowmii Tpybonposog), T/4ac Qm1
8. MaccoBblli pacxog (oBpaTHbIn TpySonposog (Tpybonposog NnOaNUTKK)), T/Y Qm2
9. Macca TennoHocuTena (nogatowwmi Tpybonposoga), T Gm1
10. Macca TennoHocuTens (obpaTHbi Tpydonposog (TpyBonposog noanuTku)), T Gm2
11. Oasnexue 1, MMa P1
12. aenexune 2, MlMNa P2
13. Bpems HapaboTku, Y ts1
14. Bpema pabotbl y3na, Y tm1
Beluncnerve npoeoantes no dopmynam:
OBbeMHbIv pacxogs, Qo = 3600 - F - Qoun/ 1000, M/ y
Maccosbii pacxog: Qm = Qo - p(t), Kr/y
Macca: Gm=Qoun - N-p(t), «kr
Tennosas mowHocTe: Wt =Qm1 + (h(t1) - h(t2)) - 10°, Mkan/y (NmM)
Wt =Qm2 - (h(t1) = h(t2)) - 10®, Mkan/y (OT)
= (Qm1 - (h(t1) = h(t2)) + Qm2 - (h(t2) - h(txs))) - 10, Mkan/y (NT, Th
Wt— (@Qm1 - (h(t1) = h(txB)) = Qm2 - (h(t2) — h(txs))) - 10°®, Mkan/y (NT, OT
Kon-Bo TennoTb: Qt=Gm1 - (h (t‘I) —-h(t2)) - 10° rkan (NT)
Qt=Gm2 - (h(t1) = h(t2)) - 10° Tkan (OT)
Qt = (Gm1 - (h(t1) = h(t2)) + GM2 - (h(t2) — h(txs))) - 10°°, FKan (nT, TN
Qt = (Gm1 - (h(t1) = h(txB)) — GmM2 - (h(t2) — h(txs))) * 10 Tkan (N7, OT
Haenexve: P = (I - Imin) - Pmax / (Imax— Imin), MMa

JonycTumasi norpelHocTs: AN kadanos t, P, Qo, Qm, Gm, Qt cornacHo n.1.2.2.1; 1.2.2.2

ana kanana Wit
SWt = 25Qt

Mpumeyanus:
1. TemnepaTypa XONoAHOW BOAb! 3aNUCLIBAETCA B BUAE KOHCTaHTbI, AN U3MepseTes

[ONONHUTENBHBLIM JaT4UKOM Temnepatypbi Tvna TCMY / TCIY, noakntodaemoro ko xoay 15.

~

~ ~—
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B.2 TennocueT4yuk c pacxogomepamu no nepenagy gasneHus Ha CY

Oatduku Bxofbl
Audpd. patunk gasneHns — nogarowmii Tpydonpososa 1
Andpd. gatunk gaBneHunsa — obpaTtHbin Tpybonposog (Tpybonposod NoANUTKM) 12
TepmomeTp conpoTtusneHuns TCM/TCM - nogarownin Tpybonposog RT1
Tepmometp conpotusneHns TCI/TCM — oBpaTHeil Tpybonposoa RT2
[aTtunk pasnexus 1 13
[atunk pasnexHuns 2 14

NHavuvpyemble napameTpbl

1. Kon-so Tenn. aHepruu, MNkan Qt

2. Tennoas MOWHOCTE, Nkan/y Wi

3. TemnepaTtypa (Nnogatowmit Tpydonposog), °C t1

4 Temnepatypa (o6paTHblil TpyBonposog), °C t2

5. MNepenag pasnexuit (nogawwnin Tpydonposog), kfla dP1

6. Nepenag aasneHuin (oBpaTtHeblii Tpybonposog (Tpybonposoa noanuTtkn)), kfla dP2 (dP3)
7. Maccoseblt pacxog (noaatowuin Tpyéonposoga), T/ Qm1

8. Maccosbift pacxog (oBpaTHeln Tpydonposod (TpybonpoBog NOANUTKN)), T/4 Qm2 (Qm3)
9. Macca TennoHocuTens (nogatowmin Tpydonposos), T Gm1
10. Macca TennoHocuTens (oGpaTHblil TpyGonposoa (TpyOonposoA NOANNUTKK)), T Gm2 (Gm3)
11. asnenne 1, Mla P1
12. dasnenune 2, MMNa p2
13. Bpemsi HapaboTku, 4 ts1

14. Bpems paboTbl yana, 4 tm1

BerdvcneHne nposoanTcsa no hopMynam:

Mepenaa gasnenus: dP = (I —Imin) - dPmax/ (Imax—Imin), kfla
Maccosbit pacxog: Qm = Qm(dP, t), kr/v, B cooTBeTcTBUM Cc anroputmom FOCT 8.586.(1-5)-2005
Macca: Gm =Qm - T, «r

~—

) - 10°, Mkan/u

Tennosas mowHocTs: Wt=Qm1 - (h(t1 )
)) + 10°°, T'kan/y
2)

- h(t2
Wt=Qm2-(() h(t2
Wt =(Qm1 - (h(t1) - h(t

h(t

2303

T
.

)+ Qm2 - (h(t2) — h(txe))) - 10'6, Mkan/y T,TM

Wt = (Qm1 - (h(t1) — h(txs)) = Qm2 - (h(t2) — h(txs))) - 10°°, Mkan/u T, OT)
Kon-Bo TennoTs!: Qt=Gm1 - (h(t1) = h(t2)) - 10°, T'kan (nm)
Qt=Gm2 - ( ( ) h(t2)) - 10 Tkan (OT)

Qt = (Gm1 - (h(t1) — h(t2)) + Gm2 - (h(t2) — h(txe))) - 10°, M'kan (NT, T

Qt=(Gm1 - ( ( ) — h(txB)) — Gm2 - (h(t2) - h(txs))) - 10® kan (AT, OT)

HasneHue: P = (I = Imin) - Pmax / (Imax— Imin), MMNa

HonycTumas norpewHocTs.  4nsa kaHanos t, P, dP, Gm, Qt cornacHo n.1.2.2.1

Ana kaHanos Qm, Wt
5Qm = 25Gm,
SWt = 28Qt

MpumevaHuns:
1. TemnepaTtypa XoNoAHON BOAbI 3aNUCLIBAETCA B BUAE KOHCTaHTLI, MU USMEPAETCA

LONOMHUTENbBHBLIM 4aTYUKOM TemnepaTypel Tuna TCMY / TCIY, noakniovaemoro ko sxoay 15.
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B.3 TennocueTuuk Ans napa c MaMepeHueM pacxoga napa no nepenaay AaBne-
Hua Ha CY un KoHAeHcaTa pacxogomMepom PU

Oatyumkm Bxoabl
AvnddepeHunanbHbln aTdnK GaBneHna — pacxos napa 13
[aTtunk paBnerus 14
Pacxogomep PW — pacxopd koHAeHCaTa F1
TepmomeTp conpotusnerus TCT/TCM — nap RT1
TepmomeTp conpotusnenvna TCI/TCM — koHgeHcaT RT2

NHANUMpPYEMBIE NapaMeTpsl

1. Kon-Bo Tenn. sHeprun, Mkan Qt
2. Tennosast MOWHOCTb, 'kan/y Wit
3. Temnepatypa (nap), °C t1

4. Temnepartypa (koHgeHcar), °C t2

5. MNepenag gasnexHun (nap), kMa dP
6. O6beMHbII pacxof, (koHaeHcaT), M/u Qo
7. Maccosblf pacxop (nap), Ty Qm1
8. MaccoBbIll pacxos (KoHAeHcaT), T/d Qm2
9. Macca TennoHocuTens (nap), T Gm1
10. Macca (koHgeHcaT), T Gm2
11. asnexue (nap), MMNa P1
12. asnenune, MMa P2
13. Bpems HapaboTku, u ts1
14. Bpems paboTbl y3na, 4 tm1

BbluvcneHne npoBoAUTCA NO HopMynam;

Mepenag AaBNEHUS: dP = (I —Imin) - dPmax/ (Imax—imin), «la (nap)
Aasnenune nsbbitouHoe: Pu = (I — Imin) - Pumax/ (Imax—Imin), MMa {(nap)
[aBneHue abcontoTHoe, Pa=Pu + P6 - 1,333+ 10%, MMa (nap)
Maccosbin pacxod. Qm1 = Qm1(dP, t1, Pa), kr/4, B COOTBETCTBUM C aNrOPUTMOM

FOCT 8.586.(1-5)-2005 (nap)
Macca: Gm1 =Qm1-T, «r (nap)
Tennosas mowHocTb:  Wt1 = Qm1 - (h(t1, Pa) — h(txs)) 10°®, Tkan/u (nap)
Kon-Bo Tennotsl: Qt1 = Gm1 - (h(t1, Pa) — h(txs)) - 10 kan (nap)
O6bemHbIN pacxoa; Qo =3600- F - Qou/ 1000, m*M (koHZeHcaT)
Maccosblil pacxog: Qm2 = Qo - p(t2), kr/v {koHaeHcaT)
Macca: Gm2=Qoun - N - p(t2), xr (koHZeHcaT)
Tennoeas mowHocTe, W12 = Qm2 - (h(t2) — h(txs)) - 10°®, Tkan/y (koHAeHcaT)
Kon-Bo Tennotsl: Qt2 = Gm2 - (h(t2) — h(txs)) - 10°°, I'kan (KoHAeHcaT)

JonycTumas norpewHocTs:  Ana kananos t, P, dP, Gm, Qt cornacHo n.1.2.2.1
ansa kananos Qo, Qm (koHgeHcaT) cornacHo n.1.2.2.1

ansa kananos Qo, Qm (nap)
8Qo = 8Qm = 26Gm,

ans kanana Wt (nap, xoHgeHcar)
SWt = 25Qt

[pumeyaHuna:
1. TemnepaTypa XONOAHOW BOAbI 3aNUCLIBEETCA B BUAE KOHCTEHTDI, U U3MEPAETCA

LONONHUTENbHLIM 4aTYMKOM Temnepatypel Tuna TCMY / TCTY, nogkniovaemoro ko exogy 16.
2. ins paclinpeHns L1anasoHa U3MepPeHna BO3MOXHa yCTaHOBKa BTOPOro AaTyuKa nepenaga 4aBfeHuns
(AA2), Npn 3TOM Nepexoa BblMUCNEHU ¢ Mnaawero gatunka AA1 Ha ctapwun gatdvwk A2 npoucxoanT
aBTOMaTUYECKM NO NPEBLILLEHNIO BEPXHEro Npefena uaMepeHns aatdvnka 441
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B.4 TennocueTuunk AnA napa ( ¢ yueToM KOHAeHcarta ) ¢ pacxogomepamu PU

gaT‘-I MKn

Pacxonomep PU — pacxoa napa

JaTtunk pasnexHuns

Pacxoaomep P — pacxon koHgeHcaTa

TepmomeTp conpoTuenenns TCMN/TCM — nap
TepmomeTp conpotuenermns TCIN/TCM — koHaeHcaT

OO W

UHanLmpyemble napameTpbl

. Kon-Bo Tenn. aHeprum, Mkan

. Tennoeas MOWHOCTb, [Kan/dy

. Temnepartypa (nap), °C

. Temneparypa (koHaetcaT), °C

. OBBbeMHbIR pacxoa (nap), M/

. OBbeMmHbIi pacxoa (KoHAeHeaT), M°/d
. Maccosblid pacxog (nap), /4

. Maccoeblin pacxofn (koHgeHcaT), T/

9. Macca (nap), T

10. Macca (konpeHcarT), T
11. Naenexune (nap), MMa
12. Bpemsa HapaboTku, |
13. Bpems paboTbl yana, u

Beluncnexsune npoBoAKTCH No hopmMynam:

HaeneHune naboitovroe: Pu = (I — Imin) - Pumax / (Imax—Imin), Mlla
[asnenune abconioTHoe: Pa = Pu+ P6-1,333-10% MMa

OObeMHbI pacxoa:
Maccosblt pacxoa:
Macca:

TennoBas MOWHOCTL:
Kon-Bo TennoTsi:

Ob6beMmHbIil pacxoa:
MaccoBblid pacxoa:
Macca:

TennoBas MOLWHOCTb:
Kon-so TennoTsl:

Qo1 =3600-F1-Qou/1000, m*y
QM1 = Qo1 - p(t1, Pa), /v
Gm1=Qoun - N-p(t1, Pa), kr

Wt1 = Qm1 - (h(t1, Pa) — h(txs)) + 10, Tkan/y
Qt1 = Gm1 - (h(t1, Pa) - h(txs)) - 10° Tkan

Qo2 =3600-F2- Qon/ 1000, ™My
Qm2 = Qo2 - p(t2), KM
Gm2 = Qomn * N « p(t2), kr

W2 = Qm2 « (h(t2) - h(txe)) * 10, Mkan/u
Qt2 = Gm2 -+ (h(t2) — h(txe)) * 10°, Mkan

Bxogabl

F1
13
F2

RT1

RT2

Qt
Wit
t1

t2
Qo1
Qo2
Qm1
Qm?2
Gm1
Gm?2
P1
ts1
tm1

(konaeHcar)
(KoHaeHcaT)

(konpeHcaT)
(KoHpeHcaT)

[onycTuMas norpewnrocTs: ans kaxanoe t, P, Qo, Qm, Gm, Qt cornacko n.1.2.2.1; 1.2.2.2

[NpumedaHus:

ans kadana Wit
SWt = 25Qt

1. TemnepaTypa x0NOAHO! BOAbI 3aNWCLIBAETCA B BUAE KOHCTaHTbLI, 1N M3MepseTes
JOMONHUTENbHLIM AaTYMKOM Temnepatypbl Tuna TCMY / TCIY, noaknioyaemoro Ko Bxoay |19.
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B.5 Bbiuucnurens obbema rasa npu CTaHAAPTHLIX YCNOBUAX C U3IMEpeHuem
pacxopa no nepenapny AasneHus Ha CY

Hatyuku Bxoabl
OudbdepeHunanbHblil AaTHUK AaBNeHNs — pacxoi rasa I3
HaTunk fasneHus 14
TepmomeTp conpoTtusnerus TCIN/TCM (TCMY/TCNY) RT1(15)

MHavUnpyemble napameTpbl

1. PacxoA npu cTanfapTHbIX ycnosusx, (TbiC.) M1y Qn
2. OBveM npy CTaHAAPTHBIX YCROBUSIX, (ThIC.) M° Gn
3. Nepenap paenenu, kla dP
4. Temnepatypa, °C t

5. N3bubiTouHoe Aasnexune, MMa P

6. Bpems HapaboTku, 4 ts1
7. Bpems paboTsl y3na, v tm1

BblyncneHne nposoaunTcs no dopmynam:

MNepenan AasneHus: dP = (I =Imin) « dPmax/ (Imax — Imin), kla
[asneHune n3bbITouHoeE: Pu = (I = Imin) « Pumax / (Imax - Imin), MlNa
[asnexve abconoTHoe:  Pa=Pu+ P6+1,333+10* MNa

Pacxop B CTaHAAPTHLIX YCNOBUAX:
Qn=Qm/ pn, My, roe Qm = Qm(dP, P, t), Kr/4— maccoBbll pacxos B COOTBETCTBUM C anrOpuTMOM
rOCT 8.586.(1-5)-2005

OBbvem B cTaHAAPTHBIX YCNOBUAX: Gn=Qn-. T M

HdonycTumas norpewHocTs:.  Ang kaHanoe t, P, dP, Gn cornacHon.1.2.2.1

ans kaHana Qn
3Qn = 25Gn,

Npumedanus.
1. Ans paclunpenrns AnanasoHa UsmepeHns BoO3MOXHa yCTaHOBKa BTOPOro AaTyuka nepenaja AasneHus

(AA2), npu 3TOM nepexod BblYMCNEHWA ¢ mNnaawero patdvka O01 Ha ctapwuin pgatyvk A2 npoucxoauT
aBTOMaTUYECKM NO NpeBbILEHNI0 BEPXHEro Npeaena namepexus aatyuka A01.
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B.6 Bbluucnurenb oobema rasa rnpu ctaHgapTHbIX YCNOBUAX
¢ pacxoaomepom PU

daTtyuku Bxoab!
Pacxopomep 4ncno-umMnynbCHbIR — pacxoq rasa F1
[aTtyvk gasnexuns 13
TepmomeTp conpoTusnenus TCIN/TCM (TCMY/TCIY) RT1(14)

WHanumMpyeMble napaMeTpbl

1. Pacxog npv cTanaapTHbIX ycnosusx, (TbiC.) M1y Qn
2. O6vem npu CTaHAapTHbIX YCNOBUAX, (TbiC.) m> Gn
3. Pacxop B paboumx ycnosusx, M7y Qp
4. O6vem B paboyunx yCrosusx, M Gp
5. Temnepartypa, °C t

6. U3bbiTouHoe gaenenue, Mla P

7. Bpema Hapabotku, 4 ts1
8. Bpems paboTel yana, 4 tm1

Bbiunmcnernune nposoaunTca No dopmynam:

Hasnerune n3bbiTovHoE: Pu = (I = Imin) « Pumax / (Imax - imin), Mlla
Hasnerune abconTHoE! Pa=Pu+P6+1,333+10% MMNa

Pacxog B pabounx ycnosusx: Qp = 3600« F « Qoun/ 1000, M/ Yy

O6bem B pabounx ycnosusx. Gp = Qou+ N,

Pacxog B CTaHAaPTHbIX YCNOBUAX: Qn=2893 « Qp* Pa/((273,15 + 1) « K), My

O6wvem B CTaHAapTHLIX YCNOBUAX: Gn=2893 » Qoun » N+ Pa/((273,15 + 1) « K), m°

JonycTumas norpelkocTy: ans kasanos t, P, Qp, Gp, Gn cornacko n.1.2.2.1; 1.2.2.2

Ans kakana Qn
8Qn = 28Gn,
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B.7 Beluucnurtenb pacxopa Xuakoctu ¢ pacxogomepom PU

Datynkm
Pacxogomep Yncno-umMnynbCHbIR — Pacxoq XuakocTu
Tepmometp conpotmenenna TCMN/TCM

MHavuvpyemble napameTpbl

. Maccosbl#t pacxoa, T/u

. Macca, T

. OBGbemHbI pacxon, My
Obbem, m°

. Temneparypa, °C

. Bpemsa HapaboTiu, v

. Bpems paboTbl y3na, 4

NG A WN

Bbl4mcneHne npoBoguTes No hopMynam:

OBbEeMHbI pacxos; Qo =3600+F » Qou/ 1000, M7 4
Obbem: Go =Qou- N, m°

Maccosblii pacxoa; Qm =Qo - p(t), /™

Macca: Gm=Qoun -+ N-p(t), «r

JonycTtrumas norpewHoCTb: cornacHon.1.2.2.1:1.22.2

Bxogbl
F1

RT1

Qm
Gm
Qo
Go

ts1
tm1

51
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Mpunoxexnue I
(o6si3aTenbHoe)
YteHne nucgpopmauuu n3 npudopos H1, LLIM1 n DIN
no npotokony MODBUS RTU

.1 O6uwme nonoxexus.

1.1 Nutepdenc: RS-232 n RS-485. Mo 0TAENbHOMY 3aKa3y MOXET YCTaHaBNMBATLCA BTOPOI (A0-
nonHuTeNbHLIA) MHTEpdeinc RS485 (cm. n. 1.2.6.5 PJ).

1.2 ®opmar nocbinku: 8 6UT aaHHbIX, BUTa YETHOCTM HeT, 2 cTon Buta. Ecau e npubope ycma-
HOB11eH 8mopoll (OononHuUMenbHbiIl) uHmepgelc RS485 u daHHbIl uHMepelic ucnonb3yemcs moabLKo
Ons cbopa 0aHHbix no npomokony MODBUS, e Hem moxem 6simb ycmarosneH 1 cmon 6um.

1.3 CkopocTtb o6mena: 9600 — 57600 6oa. CkopocTy obmeHa no RS-232 n RS-485, a Takke ko-
nn4ecTeo cton BuT B AononHuTensHoM RS485, 3apaioTca npu koHUrypauum npubopa ¢ NomMouibio Npo-
rpammel ImAddress_a.exe unu BpyuHyio B nyHKTe MeHio [Tapamempsi —> Ckopocms (6um/c) npubopa.

I".1.4 ®opmar 3anpoca ¥ oTBETa NPU YTEHUN NapamMeTPoB NPUGOPa NN TEKYLINX NOKA3BHWIA:

3anpoc:
Appec| OyHKuma HauanoHbli Kon-Bo pervcrpos K.C.
peruecrp
cT.6aiT | Mn.GanT |cT.6aiT| Mn.Gaut |cT.6ainT| Mn.6ant
0x03
(0x04)
Omeem Ha 3anpoc:
Appec | ®yHkuus | Kon-Bo 6aiT AaHHbIX [aHHble K.C.
cT.6anT mn.6anT
0x03
(0x04)

I.1.5 Aapec npubopa 3anaeTcs Npu KOHUrypaLun Npubopa ¢ NoMoLLbHo NporpamMmsl ImAdress_a.exe.

1.6 Nopagok cneposaHuA 6anT Npu nepeaade 4-x GaRTOBLIX LEMbIX YACEN U YUCEN C MN.TONKOR
3aAaeTcs npu KoHgUrypayku npubopa ¢ noMowbio nporpammsl ImAddress_a.exe wnu BRYSHYO B NyHKTE
MeHto [Napamempsl —>KoHgue. npubopa. 3aBoAcKas yCTaHOoBKa — CTaplwinm BanTtom snepea (cMm. Tabn. .1).

Tabn. I.1. Topsidok cnedoeaHus 6aiim e omeeme npubopa (4 sapuaxma):

________________ Pernctp m Pernctp m+1
T cT.6auT | Mmn. 6auT cr.6aut | wmn.Gawr |
BapuaHrbl Homepa 6auT: Wcnonbayertca B M0:

0 3 2 1 0 Baner
1 1 0 3 2 Automated Solutions
2 0 1 2 3 ImServer
3 2 3 0 1

[Mpymep npeacrtaBneHus 4-x BaWTOBLIX UEMbIX YWCEN W 4ucen ¢ nnae. Toukon (banT 3 — crapwwuis, 0 —
Mnaawumn):

Lenoe 4-x 6anToBOE YMCno 12045
ero 16-i koA 00 | 00 [ 2F | 0D
Yucno B hopmarte n. Touka 101,25
ero 16-i kog 42 | CA | 80 | 00
Homepa 6ainT 3 2 1 0
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.2 Ytenne napameTpoB npudopa (byHkuns 03):

HocmynHele peeucmpei:

Nornyecknn | ®usnyeckuin Hassanve napameTtpa Twvn KommenTapun |
anpec aapec
416400 0x400F Kop 3apauv unsigned short
416402 0x4011 MNepBsbIn cumBON char ‘A -F
Homepa npubopa
416403 0x4012 Bropon cumson char ‘A -7
Homepa npudopa
416404 0x4013 Lincpposas yacte Homepa | unsigned short 1-999
npubopa
432785 0x8010 Tekywiee Bpems 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 Tekyuiee Bpems B Cek. € unsigned long | 00:00:00 01.01.2000
00:00:00 01.01.2000
23:59:59  31.12.2037

.3 YTeHune TeKylwMx NoKasaHuu kaHanos (pyHkuus 04):
I.3.1. Peeucmps! ecex kaHanos npubopa (no Homepam 8 coomsaememsuu ¢ nacriopmom MM2300):

Nor. anpec ®u3. agpec HasBaHue napamerpa Tvn KommeHTapuu
349411 0xC102 3Havenve kaHana Ne 1 float | cm. nacnopt UM2300
349413 0xC104 3HaveHve kanana Ne 2 float | cm. nacnopt MM2300
349415 0xC106 3navenve kanana Ne 3 float | cm. nacnopt VIM2300
349471 0xC13E 3HaveHve kanana Ne 31 . float | cm. nacnopt UM2300

Homepa kaHanos onpefensioTcs NO NPUACKEHUIO K ByMaxHOMYy nacnopTy, NO 3reKTPOHHOMY nac-
nopTy npubopa (MOXHO NOCMOTpeTb nporpammoin ImProgram) wnn Ha gucnnee npubopa B NyHKTE MEHI0
Karane!. Ecav no sanpalumsaemomy Homepy B8 npudope HeT kaHana, Bo3spawaeTca sHaverue 0.

Kpome Toro, no npotokony MODBUS ¢ nomouwbto cTaHgapTHbIX hyHKUMA (3 1Nu 4) MOXKHO YNTaTb!

— KoObkl UmeH kaHarnos

— KoObi eQUHUY U3MepeHUs KaHanos

— Peaucmpbi HelumameHbix cumyayud

— Tekywue nokazaHus KkaHasnos ¢ npedonpedefieHHbiMu UMeHamu

— ocnedrue 3anucu 8 No4acos8oM, NoCymMoYHOM U NOMECAYHOM apxuee

C nomoub10 HeCTaHAAPTHON Y HKUUYN 65 MOXHO UNTaTL NOOLIe 3anucun B apxusax. PyHKUMA
NO3BOMIAIET YNTaTh OAHY 3anVck 13 apxuea 8 hopmare Banet (kaHanb! ¢ npeaonpefeneHHbIMA UMeHam) U B oop-
maTe MM2300 (Bce apxusupyemMble kaHarbi Mo NOPSAKY B COOTBETCTBMM C nachopTom npibopa) CTpoka B apxueax
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Mpunoxenne
(cnpaBouHoOe)
OnpocHble NUCTbI
A1.1 OnpocHbIM NINCT ANA Tenno3aHeprokoHTponnepoB (kpome MM2300H1-5F 214R)
TennoaneprokoHTponnep NM2300

3akasuuk:

Mpubop N: HasHauyeHue:

WHTepsan perucrpaunu: MUHYT
OTyeTHbIR Nnepuog perucrpaumu: CYTOK

Boluucnsemsie napameTpsbl:

BeixogHble kaHanol:

N3meputenscHble kaHansl (Makcumym 8 kaHanos):

Kanan | leps.np. CurHan MapameTp AvanasoH | P KomMeHTapun

1(F.I)
2(F.)
3(F.h
4 (F)h

6 (1)
7(1)
8 (I)
9 (R)
10(R)
Kanan:
1-8 (F,I) - TOKOBLIW, NOTEHUWaNbHLIA UKW YUCNIOMMNYNBbCHBIA(YACTOTHBIN) CUrHan
9-10 (R) — TepmomMeTp conpoTvBNeHns (4-X NPOBOAHAA CXeMa NOAKNIoYEHNA)
MNepBuyHbLIE nNpeobGpasoBarenu:
TCM — TEepMOMETP CONPOTUBNEHUSA MELHbINA
TCN — TEepMOMETP CONPOTUBNEHNS NNAaTUHOBLIN
OW, DA — patyvk u3dbbITOYHOro unu abcontoTHOrO faBneHns
aa — aupdeperHunanbHsIn faTuvk aBneHvns
(NPUNOXNTL PacYeT CyXaloLlero ycTponcTaa)
PU —  PacxofoMep C YMCHOUMNYNbLCHBIM (YACTOTHBLIM) BbIXOA0M
PT — pacxofomep C TOKOBbIM BbIXOLOM
— [pyrve Tunsl JaT4YUKOB
Curnan: (0 -5) mA, (0-20) MA, (4 -20) mA; (0 -5) B, (0~10) B; nfumn (Kpacx.)
MNapameTp:

T, rpag.C - Temnepartypa
P(dP), kMa, MMNa (krc/kB.cMm, Krc/kB.M) — pasnedve (nepenan AasnerHns)
Qo, kyb.m/4, Qm, TOHH/YEGC — OOBEeMHbIN (MaccoBbIR) Pacxon
— ppyrve napameTpbl
P: peruncTpauus napameTpa: + eCTb, — HeT (ecnu HeobXxoBQuMO perncTpupoBaTh BblYCnAeMble
napameTpbl, TO NOMETWUTb NX 3HaKOM ¥).

Jinct 3anonnun: [ara:
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[1.2 OnpocHbin NUCT Ana Tenno3HeprokoHTponnepos MM2300H1-5F214R

3akasuuk:

Mpunbop N: HasnaveHnue:

WnTepsan pernctpaunm: MUHYT
OTuyeTHbIN Nepuoa perncTpaunm. CYTOK
Bblumncnaemble napameTpsb:

BbixoaHble kaHanbl:

W3meputenbHble kaHanbl (Makcumym 11 kaHanos):
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Kanan | Meps.np. | Curnan MapameTp Owanason | P KommeHTapum

10 (R)
11 (R)

Kanan:
1-5 (F) — YyucnoumMnynbCHbIR(YaCTOTHbIA) CUrHan
6-7 (I) - TokoBbIM curHan

8-11 (R) — TepMOMETpP CONPOTUBNEHUS (4-X NPOBOAHAA CXeMa NOAKIMOYEHWUS)
MNepsuykble npeobpaszosarenu:

TCM — TEPMOMETP CONPOTUBNEHUSA MeHbIA

TCN — TepMOMETP CONPOTUBNEHUS NNATUHOBbLIN

O, DA - aatduk n3dbbITOMHOro UK abCoNTHOFO 4aBNeHuA

PU —  pacxo4oMep C YUCNOUMNYIbCHbIM (YaCTOTHbIM) BbIXOA0M

— ApPYrve Tunbl 4aTUYUKOB
CurHan: (0 - 5) MA, (0-20) MA, (4 -20) MA; (0-5) B, (0—-10) B; n/umn (Kpacx.)

NapameTp:
T, rpag.C - Temneparypa
P(dP), «lMa, MIMa (krc/kB.Cm, Krc/kB.M) — Aasnexue (nepenad gaBneHus)
Qo, kyG.M/M, Qm, TOHH/MaC — OOBEMHbIA (MAccoBbIA) pacxos
— Apyrue napameTpbl
P: peructpauus napametpa: + eCTb, — HET (ecnu HeoBXoANMO PErnCTPUpPOBaTh BbIMACISEMbIE
napameTpbl, TO NOMETUTb X 3HAKOM *).

JlucT 3anonHun: [ara:



