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HacTosiliee pykoBOACTBO MO 3KChfyaTauuum npedHa3HavyeHo [ANa O3HaKoMmIeHus notpebutenen c
HasHayYeHneM, MpPUHLMNOM OENCTBUSI, YCTPOMCTBOM, MOHTaXOM, 3KChnyaTaumen n obcnyxmBaHneM WMHAUKaTopa
TEXHOJIOrMYecKoro MukKponpoueccopHoro ogHokaHansHoro UTM-110H (B panbHeliwem - uHaukaTtop UTM-
110H).

BHUMAHMUE | Mepen ucnonb3oBaHNEM N3AENMUS, NOXanyhcTa, 03HaKOMbTECH
C HacToSAWMM PyKOBOACTBOM MO 3Kcnnyataumm nHamnkatopa MTM-110H.

MpeHebpexeHne Mepamn NPefoOCTOPOXKHOCTM W MpasBunamm
JKCnnyaTauum MOXeT CTaTb NPUYNHON TPaBMMPOBaHWSA NepcoHana unm
noepexaeHnsa obopynosaHus!

B cBA3M ¢ noctosHHOM paboTon MNo CcoBepLUEeHCTBOBaHUIO
usgenusi, MOBbILWAKWEN ero  HageXHOCTb M ynydlwawolwen

XapaKTepucTukn, B KOHCTPYKUMUIO MOoryT ObITb BHECEHbI
He3HauunTelnbHble UIBAMEHEHUA, HEe OTpaXeHHble B HacToAlleM n3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HaumeHOBaHNAX NapaMeTpoB, HA PUCYHKaX, NPU LUUMDPOBLIX 3HAYEHUSIX U B TEKCTE WCMONb30BaHbI
cokpalleHunst n abbpesuaTypbl (CM. Tabnuuy 1.1), o3HavaroLwme crnegyoLlee:

Tabnuya 1.1 - CokpauwieHusi u abbpesuamypb|

Abbpesuatypa MonHoe HaumeHOBaHue 3HauyeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembin un
perynupyembii napameTp)

T, t Time Bpemsi, HTepBan BpeMeHu

Al Analogue Input AHanorosbli BBOA,

AO Analogue Output AHanorosbIn BbIBOA

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKkTpuyecku ctmpaemoe nepenporpammmpyemoe
Programmable Read-Only NOCTOSIHHOE 3arnoMuMHaloLLEee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHeproHesaBMCUMOE 3anoMuHaroLLee YCTPONCTBO C
Access Memory NPOW3BOJIbHbIM JOCTYNOM

2. B HanMeHOBaHUAX ypOBHEN KOHMpurypauum nHAmMKaTopa npuHATHI cneayowme o603HayYeHus, kotopble
COOTBETCTBYIOT OyKBaM NaTUHCKOro andasuTa:

KL IdEFIDH
BIC I DEF GH|I
ol P95 E|Ulu
OPQR|ISITIUIV

< [«

Z3 (>
é't (L«
L«
<z |-
NP

1 OnncaHne uHaukKatopa

1.1 HasHa4yeHue nHagukKaTopa

Wngukatop MTM-110H npeactaBnaeT cobor HOBbLIV KNacc COBPEMEHHbIX YHUBEPCanbHbIX OOHOKaHaslbHbIX
LUMPOBbIX MHOUKATOPOB C AUCKPETHLIMU BbIXOAAMW.

Ungukatop WUTM-110H nos3sonsieT obecneyntb BbLICOKYID TOYHOCTb W3MEPEHUSI TEXHONOrMYecKoro
napametpa. OmnudumenbHol ocobeHHocmblo wHankatopa WTM-110H saBnsieTcs Hanuume TpexypOBHEBOW
ranbBaHWYECKOM U30NSLMN MeXay BXOAAaMM, BbIXOAAMU U LENbI0 MUTaHNUS.

MHovkaTop npegHasHadeH Kak Ans aBTOHOMHOrO, Tak M Afi KOMMIEKCHOro mcnonb3oBaHusa B ACYTI B
SHepreTnke, MeTannyprum, XMMMYecKomn, MULWEBON U APYrMX OTPACIAX NPOMBILLNEHHOCTU U HAPOAHOM XO35ACTBE.

UHAukamop UTM-110H npedHa3Ha4yeH:
® 014 U3MepeHUa OQHOIro KOHTPONMpyemMoro BxogHoro CbMSW—leCKOI'O napamMeTpa (TeMHepaTypa, AaBneHuve,

pacxod, ypoBeHb U T. M.), 06paboTku, Npeobpa3oBaHNS U OTOBPaKEHUS Ero TEKyLLEero 3HayeHusl Ha BCTPOEHHOM
yeTblpexpaspsaaHoOM LdpoBOM Aucnsiee,
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® NHAMKATOP paboTaeT Kak YCTPOMCTBO CUrHanM3auun BbIXOA4a W3MEPSIEMON BXOLHOM BENUYMHBLI 3a
YyCTaBKW cUrHanusaumm,

e uHAOMKaTOp (hOPMUPYET BbIXOOHbLIE AWUCKPETHLIE CUrHamnbl YMNpaBleHUsl BHELUHWM WCMOMHUTENbHbLIM
MexaHu3MoM, obecneuyvBasi OUCKPETHOE yMpaBrieHWe B COOTBETCTBUM C 3a4aHHOW Monb3oBaTenemM nOornkown
paboThbl,

e MpuV YCMOBMM 3aKasa aHanoroBoro Bbixo4a, MHAWMKATOp (hopMMpyeT BbIXOOHOW aHaroroBbl curHan
ynpaBneHnsl BHELUHUM WCMOSNTHUTENbHBIM MEXaHU3MOM B 3aBUCUMOCTW OT BblOpaHHOM MaTeMaTu4eckon (OyHKUMK
unn yHKUUN peTpaHCMUCCHu,

® NS MHAMKALMKN TEXHOIOIMYECKOro NnapaMeTpa nory4yaemMoro no uHTepdency oT BHELUHUX YCTPONCTB,

® MMeeT BO3MOXHOCTb WCMOMb30BaHMs BToporo 6noka obpaboTku aHamnoroBoro Bxoga And npuema,
06paboTku, npeobpaszoBaHUSA TEXHONOMMYECKOro NnapaMeTpa nonyy4yaemoro no nHTepdency oT BHELLHNX YCTPOWCTB,

e vHAMKaTOp OPMUPYET CurHanbl TEXHOMOIMYEeCcKoW curHanusaumm. Ha nepepHent naHenu umeroTcs
WMHAMKATOPbI ANS CUrHaNM3aLUmMm TeXHONOMMYEeCKN ONacHbIX 30H, CUrHanbl NPEBbLILLEHUS (3aHUXKEHWS) PEerynmpyemMoro
Unu n3mepsiemMoro napameTpa,

e yHaukatop UTM-110H MoxeT ucnonb3oBaTbCAd B CUCTEMax CUrHanmusauuin, GrOKMPOBOK M 3alumT
TEXHOJTOMM4Yeckoro o6opyaoBaHus.

1.2 O603Ha4YeHune MHAUKaATOpPa Npu 3akKase n KOMNNEeKT NOCTaBKN

1.2.1 NngukaTtop 06o3HavaeTcsa cnegyowmnm obpasom:

NUTM-110H-AA-C-D-U,
roe:

AA — Ko BXOAHOro aHanoroBoro curHana:
01 — nocTosiHHbIN TOK oT 0 MA 0o 5 MA
02 — nocTosiHHbIN ToK oT 0 MA oo 20 MA
03 — NoCTOsIHHBIN TOK OT 4 MA o 20 MA
04 — HanpspkeHune noctosiHHoro Toka ot 0 B go 10 B
05 — HanpsikeHne noctosiHHoro Toka ot 0 MB go 75 mB
06 — HanpsikeHne noctosiHHoro Toka ot 0 MB go 200 mB
07 — HanpsikeHne noctosiHHoro Toka ot0B oo 2 B
08 — TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
09 — TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200°C
10 — TCM rp.23, ot muHyc 50 °C go nntoc 180°C
11 - TCIM 500N, W100=1,391, oT muHyc 50 °C go nntoc 650°C
12 — TCIM 100M, W100=1,391, oT muHyc 50 °C go nntoc 650°C
13 - TCI rp.21, ot muHyc 50 °C go nntoc 650°C
14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300°C
15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C
16 — Tepmonapa TXK (J), ot 0 °C go nntoc 1100°C
17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850°C
18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600°C
19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800°C
20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500°C

MpumeyaHue: npu 3akase wvHAMKaTOpa C BXOAHbIMM CuUrHanmamu ot Tepmonap TIMM-10, TMP, TBP-1
npmbop M3roTaBNMBalOTCA NO OTAENbHOMY 3akasy W nocrnefylowas nepecTpovka Ha ApyrMe TuMnbl BXOAHbIX
CMrHanoB NPOM3BOAUTCS TONbKO Ha MPeANpPUATUM-U3roToBUTENeE.

C - Koa BbIXOAHOro aHarnoroBoro curHana:
0 — oTcyTcTBYET,
1 - 010 MA 0o 5 MA,
2 —ot1 0 MA go 20 MA,
3 —-0T14 MA go 20 MA,
4 — o1 0B go 10 B* (no otgensHoOMy 3akasy).

* Mpubop HacTpamBaeTcs Ha BbixoAHoW curHan 0-20 MA M Ha pasbem BNavBaeTCsi HOPMUPYHOLLMIA
peauctop 499 Om.

D - TN BbIXOAHbLIX OUCKPETHbIX CUrHAmNoB:
T — TPaH3NCTOpPHbIE BbIXOAbI,
P — penenHble BbIXoAabl,
K — TBepgoTenbHbie pene.

U - HanpsXxeHUe NUTaHusA:
220 - 220B nepemeHHoro Toka,
24 - 24B nocTOAHHOrO TOKa.
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Hanpumep, 3akasaH npubop: UTM-110H-09-2-P-220

Mpy 9TOM U3roTOBNEHMIO 1 NOCTaBKe NOTPEBUTENIO NOANEXUT:
1) OaHoKaHarnbHbI MUKpOMpoLEecCopHbI nHamkaTtop UTM-110H,

2) AHanorosbii Bxog Al kog 09 - TCM 100M, W10p=1,428, ot muHyc 50 °C go nntoc 200°C,

Bbixog aHanoroebii AO Koa 2 - NOCTOsIHHbIN TOok OT 0 MA Ao 20 MA,

3)
4) Boixogbl anckpeTtHble DO1 1 DO2 kog P — penenHble,
5) HanpsikeHue nutanns kog 220 - 220B nepeMeHHOro Toka,

1.2.2 KomnnekT noctaBku nHigukatopa UTM-110H npueeaeH B Tabnuvue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku uHOukamopa NTM-110H

O6o3Ha4yeHue HanmeHoBaHue Konun4yectBo
MPMK.421457.031 MHauvkaTop TexHonornyecknin MyukponpoueccopHsin MTM-110H 1
MPMK.421457.031 PO PykoBOACTBO No aKcnnyaTaumu 1*
MPMK.421457.031 NC | Macnopt 1
M3-02 KoMnneKkT KpenexHbIX 3aXXMMHbIX 91EMEHTOB 1
231-209/026-000 Pasbem ans noakntoYeHnst BHELHUX BXOOHbIX U BbIXOOHbIX Lienemn 1
231-209/026-000 Pasbem ans nogknoyYeHns BHELWHNX BXOOHbIX U BbIXOAHbIX Lenewn 1**
231-203/026-000 Pasbem ceTeBo (220 B) 1**
231-206/026-000 Pasbem Ans nogknoyYeHns BHELWHNX BXOOHbIX U BbIXOAHbIX Lenewn i il
734-203 PasbeM ceTteBoli (24 B) Lrxx
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIN i el

* - 1 ak3eMnnap Ha nioboe KoNMYeCcTBO MHAMKATOPOB MPWU NOCTaBke B OAWH aapec
** - [pn noctaske perynstopa ¢ nutaHnem 220 B nepeMeHHOro Toka
*** _ [1pyn nocTaBke perynatopa ¢ nuraHmem 24 B NOCTOAHHOIo Toka

1.3 TexHM4YeCcKue xapakTepUCTUKM MHOUKaTopa

1.3.1 AHanoroBbI BXOAHOW CUrHan

Tabnuya 1.3.1 - TexHUYecKue xapakmepucmuKuU aHai0208020 8X0OHO20 cugHaia

TexHu4yeckasa xapakTepucTuka 3Ha4veHue
Konn4yecTBo aHanoroBbiX BXOA0B 1
Tun BXogHOro aHanoroBoro curHana YHudmumpoaHHble (FTOCT 26.011-80)

[MOCTOAHHBIN TOK:

ot 0 MA 0o 5 MA

ot 0 mA oo 20 mA

ot 4 mA oo 20 mA

HanpshkeHne NOCTOSAHHOIO ToKa:
ot0Bao10B

ot 0 MB oo 75 mB

o1 0 MB no 200 mB
ot0Boo2B

TCM rp.23, ot muHyc 50°C go nntoc 180°C

TCIM rp.21, ot muHyc 50 °C go nnioc 650°C

Tepmonapsl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nnitoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
Trr1o (S), or 0°C po nnoc1600°C
TP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

TepmonpeobpasoBaTtenu conpotuenenni JCTY 2858-94
TCM 50M, W100=1,428, ot muHyc 50°C po nnioc 200°C
TCM 100M, W100=1,428, oT MmuHyc 50°C po nntoc 200°C

TCIM 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 100N, W100=1,391, Pt100, ot mmHyc 50°C go nntoc 650°C

Paspewatowas cnocobHocTs ALIM 16 paspsigoB

Mpepen gonyckaeMor OCHOBHOWM <0,2%

npuBeAEeHHON NOrpeLLHOCTU U3MEPEHUS

BXOOHbIX MapaMeTpoB
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UCMUKU aHaro208020 8X00HO20 cugHana

Mpenen gonyckaemor 4ONONHUTENBHON
NOrpeLUHOCTH, BbI3BAHHOW M3MEHEHUEM
TeMnepartypbl OKpY>KawLLeln cpeapl

<0,2%/10°C

Mepuoa nsmepexus, He Gonee

0,1 cek

lanbBaHWYecKkas passsiaka aHanorosoro
BXoaa

Bxopn ranbBaHWYeCKM N30NMPOBaHbI OT BbIXOAOB U OCTasbHbIX
uenen, HanpsXeHue ranbBaHU4YECKON pa3Bsa3kn He MeHee
500 B

MpumeyvaHums.

1. Bxog nHgukatopa NTM-110H moxeT GbITb CKOHGUIYPUPOBaH Ha MNOAKIIOYEHNE MOOOro TMna gaTtymka.

2. BO3MOXHO KOH(UrypvpoBaHue o6paboTkM BXOAHOro curHana Al no AByM anroputMam (nepBblid v
U MaclwTabupoBaHus), U Kak pesynbTaT NPeAcTaBneHusl OBYX

BTOPON (YHKLMOHanNbHbIM 6MoK Hopmanuaauuu
pasHbIx popM BxogHoro napameTpa PV1 n PV2.

3. MNpu 3akase Bxoda Twna Tepmornapa, B KayecTBe BXxo4a TemnepaTypHON Koppekuun (KomneHcauuu
Tepmo-3[C cBOGOAHLIX KOHLIOB Tepmonapbl) MCMonb3yeTcs AaTyuk TemnepaTtypbl, KOTOPbI HaxoAuTCs BO3ne

KNeMM Ha TbIfIbHOW CTOPOHE MHAMKaTopa.

1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuku yHUGUYUPOBaHHO20 aHan0208020 8bIXOOHO20 cuaHana

TexHUYecKasi XxapakTepucTmka

3HaueHune

KonnyecTBo aHanoroBbix BbIXO40B

1 (Npu ycnoBmu 3akasa onuMmu aHanoroBoro Bbixoga)

Twun BbIXOAHOrO aHanoroBoro curHana

YHudwmumpoaHHble (FTOCT26.011-80)
O1 0 MA o 5 MA, RH <2000 Om

OT1 0 MA go 20 MA, RH < 500 Om

OT1 4 MA oo 20 MA, RH < 500 Om

np1BeAeHHOW NorpeLHOCT! hOpMUPOBaHNS
BbIXOAHOrO curHana

OT10B no 10 B, RH = 2 kOm
Paspewatowas cnocobHocTb LIAM <0.0015 %
lMpenen gonyckaemon OCHOBHOWM <02%

Mpenen gonyckaemol 4ONONHUTENBHON
NOorpeLwHoCTH, BbIi3BaHHOW U3MEHEHMEM
TemnepaTtypbl OKpy»KatoLLlel cpeabl

<02%/10°C

[anbBaHMyecKkas pas3Bsi3ka aHarnoroBoro
Bbixoaa

Bbixof ranbBaHMYeCKM M30SIMPOBaH OT BXOAOB M OCTaslbHbIX
Lenen, HanpshKeHne ranbBaHNYeCcKon pas3Bs3kn He MeHee
500 B

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHalNbI

1.3.3.1 TpaH3UCTOPHbIN BbIXoA

Tabnuya 1.3.3.1 - TexHU4YecKuUe xapakmepucmuku OUCKPEeMHbIX 8bIXOOHbIX MPaH3UCMOPHbLIX CU2HaI08

TexHU4YecKkas XxapakTepucTmka

3HaueHue

KonnyecTBo AMCKPETHbIX BbIXO40B

2

Twvin BbIXOOA

OtkpbliTbivi konnekTop (NPN TpaH3ucTopa)

MakcumansHoe HanpsaXeHne KomvyTtauum

< 40 B nocTtossHHOro ToKa

MakcuMarnbHbIN TOK HAarpy3kn KaXkgoro BbIxoAa

< 100 mA

CwurHan noruyeckoro "0"
CurHan noruyeckom "1"

PaSOMKHyToe COCTOAHME TPAH3NCTOPHOIO Kr4a
SaMKHyTOE COCTOAHUE TPAaH3UCTOPHOIO Krk4ya.

Bug Harpysku

AKTUBHAs, MHOYKTVMBHas

"anbBaHM4Yeckasa pa3Bsiska

[unckpeTHble BbIXOAbl TranbBaHUYECKU W30NMPOBaHbI MEXOy
cobor, OT BXOAHbIX M APYrMX BbIXOOHbIX LEener v uenewn
NUTaHUS.

HanpsxeHue ranbBaHnyeckov passsskm He meHee 500 B.

1.3.3.2 PenenHbIn BbIXopq,

Tabnuya 1.3.3.2 - TexHUYeCKUE XapaKmepucmuKu OUCK|

€MHbIX 8bIXOOHbIX peneUHb/x cuzHasios

TexHM4YecKas XxapakTepucTuka 3HayeHue
KonuyectBo ANCKPETHBLIX BbIXO40B 2
Twun BbIxoda [Nepekntovatouime KOHTaKTbl pene
MakcmumarnbHoe HanpsikeHue KoMMyTaunm 220 B

nepeMeHHOro Toka (AencTByloLLee 3Ha4YeHme)

MakcumanbHoe 3Ha4YeHne NepPEMEHHOro Toka

< 8 A npu pe3ncTMBHON Harpyske
< 3 A npu nHayKTMBHOM Harpyske (cos®=0,4)

MakcumarnbHoe HanpsaXeHne KommyTauum
MOCTOAHHOIO TOKa

oT5Bao30B
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[MpodomkeHue mabnuypl 1.3.3.2 - TexHu4yeckue xapakmepucmuKku QUCKPEMHbIX 8bIXOOHbIX peseliHbIX cugHanoe

MakcumMansHoe 3HaYeHue NOCTOSIHHOMO Toka
MpY KOMMYTaLMM PE3UCTUBHOMN Harpy3Komn

oT10MAOO5A

CwurHan noruyeckoro "0"
CurHan normyeckomn "1"

Pa3oMkHyTOE COCTOSIHME KOHTaKTOB pefne
3aMKHyTOG COCTOAHME KOHTAKTOB pene

Bug Harpysku

AKTVBHas, UHOYKTMBHAS

ManbBaHM4eckas pa3Bsiska

[VCKpeTHbIN BbIXOA rarbBaHNYECKN N30NMPOBAH OT BXOAHbIX U
OPpYruX BbIXOOHbIX Lenewn v uenen nuTaHus.
HanpskeHne ranbBaHnyeckov pasesaskm He meHee 1500 B.

1.3.3.3 TBepAaoTenbHbIM BbIXo4

Tabnuya 1.3.3.3 - TexHU4YecKue xapakmepucmuKu 8bIX0OOHbIX OUCKPEeMHbIX MeepdomesibHbIX CUSHaI08

TexHU4Yeckasa XxapaktepucTuka

3HauvyeHune

Konnyectso ANCKPETHbIX BbIXO40B

2

Tun BbIXxoaa

3ambikaloLme KOHTaKTbl pene

MakcumanbHoe HanpsaxeHune KOMMyTaunum
nepemMeHHoro (,CI,GVICTByPOLIJ,ee 3Haqume) mnm
NOCTOAHHOIO TOKa

60 B

MakcumanbHbIV TOK Harpy3kn Kaxaoro Bbixoga

1 Aac nepeMeHHOro Toka,
1 Adc NOCTOSAHHOrO TOKa

CwurHan nornyeckoro "0"
CwurHan normndyeckon "1"

Pa3OMKHYToe COCTOSAAHNEe KOHTaKTOB pene.
3aMKHYTOe COCTOAHME KOHTaKTOB pene.

Bug Harpysku

AKTMBHas, MHOYKTMBHasA

[anbBaHMyeckas pasBs3ka

OVCKpPEeTHBIN BbIXOA, ranbBaHUYECKM U30IMPOBaH OT BXOAHBIX U
OPYrVX BbIXOAHBIX LEenen 1 Lenew nutaHus.
HanpsikeHne ranbBaHU4eckon pa3Bsi3ku He meHee 1500 B.

1.3.4 NocnegoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocrnedosamesibHo2o uHmepgetica RS-485

TexHU4YecKkasa xapakTepucTuka

3HaueHune

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepenaTymka Ha OQHOM CErMEHTE

MakcumaneHasa gnvHa nvHuMmK B npegenax
OQHOro cermMmeHTa ceTun

[o 1200 meTpos

[nanasoH ceTeBbix agpecos

255

Bug kabens

BuTtas napa, skpaHMpoBaHHas BUTasi napa

MpoTokon cBsA3n

Modbus pexvm RTU (Remote Terminal Unit)

[anbBaHMYeckas pasBsa3ka

WHTepdenc ranbBaHN4eCcKkn N30NMpoBaH OT APYrMX BXOLOB U
ocTanbHbIX Lenen, HanpsikeHne ranbBaHUYeCcKo pa3Bsi3kn He
meHee 500 B

1.3.5 AnekTpuyeckune faHHbIe

Tabnuua 1.3.5 - TexHU4YecKuUe xapakmepucmuKu 371eKm,

ornumaHus

TexHU4ecKas xapakTepucTuka

3HauyeHue

OnekTponuTaHue (MOAKMYeHNE K CeTn):
- MOCTOSIHHOIO TOKa
- NepeMeHHOro Toka

oT18 B oo 36 B
oT 100 B o242 B, 50 'y

MoTpebnsieMbit TOK No NUTaHu 24 B

< 180 MA

MoTpebnaemas MOLIHOCTbL OT CceTn
nepemMeHHoro Toka 220 B

<6.5B-A

3aluTa AaHHbIX

EEPROM, cerHetoanektpnyeckas NVRAM

1.3.6 Kopnyc. YcnoBusa akcnnyaTtauuu

Tabnuya 1.3.6 - Ycnosus akcrinyamayuu

TexHu4YecKasa XxapakTepuMcTuka

3HauyeHue

Twn kopnyca

Kopnyc ONA yTONJeHHOro LWMTOBOro MOHTaxXa

"abapuTHble pasmepsbl (BxLLUXI)

48 MM x 96 MM x 106 MM

MoHTaxHas rnybuHa

170 Mmm

Bblpes Ha naHenu

92708 x 45"0F \im

TemnepaTypa okpyKatoLLen cpeapl

ot muHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBneHue

oT 84 klla go 106,7 klMa

Bunbpauwns (4acTtoTHoW/amnnuTygHoN)

0o 60y /po 0.1 mm




[MpodomkeHue mabnuypl 1.3.6 - Ycnosus akcrinyamayuu

[NomelueHne 3aKpbITOE, B3pbIBO-, NoXapobesonacHoe.
Bo3ayx B nomMeLleHUn He OOMmMKeH cogepaTb Nbinn 1 npuMmecu
arpeccuBHbIX MApoB M ra3oB, Bbi3bIBAKLLNX KOPPO3MIO (B
YacTHOCTU: ra3oB, coAaepXxallux CepHUCTble CoegMHEHU] UNn

aMmMumaKk).
MonoxeHne Npy MOHTaxe COrnacHoO NPOeKTy
CteneHb 3aWuThl IP30
Macca, He bonee 350r

1.3.7 o cToMkoCcTN K MexaHudeckomy BosfencTeuio nHaukatop WTM-110H oTBevaeT mcnonHeHwuo 5
cornacHo NOCT 22261.

1.3.8 CpepHee Bpemsi HapaboTKM Ha OTKa3 C y4eTOM TEXHUYECKOro 06CNy>K1BaHWS, pernaMmeHTMpoBaHHOro
PYyKOBOACTBOM MO 3KcnnyaTauuun, - He meHee Yyem 100 000 yacos.

1.3.9 CpepaHee Bpems BoccTaHoBneHus pabotocnocobHoctn MTM-110H — He 6onee 4 yacos.

1.3.10 CpepHuii cpok akcnnyatauum — He MmeHee 10 ner.

1.3.11 CpepHuii cpok xpaHeHus — 1 rog B ycrosusx no rpynne 1 FOCT 15150-69.

1.3.12 WNsonsaumss  anektpuyecknx uenen WMTM-110H oTHocuTenbHo koprnyca v mexagy cobow npu
Temnepartype okpyxawwen cpeabl (20 + 5) °C 1 oTHOCMTENbHOW BNaxHocTu Bo3gyxa Ao 80% BblaepxuBaeT B
TevyeHne 1 MUHYTbl AEeNCTBME WCMbITAaTENbHOMO HanpsXXeHWs CuHycoupanbHon dpopmbl yactotom (50 + 1) Iy ¢
aencTeyowmMm 3HadveHnem 500 B.

1.3.13 MwuHumanbHO [JONYyCTMMOE 3reKTPUYEeCcKoe COMpPOTMBIIEHME U3ONSAUUW  MpW  Temnepartype
okpyxatowen cpeabl (20 £ 5) °C n oTHocuTenbHOW BnaxHocTy Bo3ayxa Ao 80% coctaBnaet He meHee 20 MOwm.

1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAAJIEXHOCTHN

MepeyeHb NpUHAANEXHOCTEN, KOTOPblE HEOBXOAMMbI ANt KOHTPONS, PeryrvpoBaHusi, BbINOMHEHNA paboT
Nno TEXHUYECKOMY 0BCnyXunBaHuio nHaukaTopa, npueeaeHsl B Tabnuue 1.4 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbI npu obcryxusaHuU
uHOukamopa UTM-110H

HavmeHoBaHue cpeacTB u3amMepeHus,
M HasHnaueHune
WHCTPYMEHTA U NPUHAANIEXHOCTEN
. VI3amepeHune BbIXOAHOrO CUrHamna 1 KOHTPOMb HaNpsiXKeHust
1 BonbTmeTp yHMBepcanbHbin W300 b A P P
nuTaHns
2 MaraauH conpoTtusneHnin P4831 3agaTyuk curHana
3 OnddepeHumnanbHbii BonbTMeTp B1-12 3agaTyvk curHana n usMepeHune BbIXOgHOro curHana
4 MeraommeTp 94108 Vi3mepeHne conpoTmBNEHNst U30NsL MK
5 MnHUET MeguUMHCKUIA [poBepka Ka4yecTBa MOHTaXxa
6 OTBépTKa Pasbopka kopnyca
7 Msarkas 653b OuncTka oOT NbIN U rps3n

1.5 MapkupoBKa u yrnakoBka

1.5.1 MapkupoBka mHgmkatopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pa3mepamu COrmacHo
FOCT 12971, koTOpas KpenuTcs Ha TbINTbHOW CTOPOHE Kopryca U3aenus.

1.5.2 MnombupoBaHve uHAMKaTOpa MNPeanpuATUEM-U3roTOBUTENIEM MpWU BbiMyCKe W3 MPOWM3BOACTBA He
npeaycMOTPeEHO.

1.5.3 YnakoBka nHgmkaTopa cootBeTcTByeT TpeboBaHuam FTOCT 23170.

1.5.4 NHgukaTop B COOTBETCTBUM C KOMMMEKTOM MOCTaBKW YNakoBaH COrMMacHO YepTexam Mpeanpustus-
N3roToBUTENS.

2 HazHayeHue. PyHKLMNOHANIbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa WTM-110H nocpedcmeom KoHgpu2ypayuu moxem 6bimb
usMeHeHa makum o6pa3om, 4mo mo2ym 6bimb pelweHbl credyroujue 3adavyu asmomamus3sayuu:

v MSMepMTeﬂb-MH,D,I/IKaTop OAHOro napameTpa C cmrHanmsaumeM MUHMMYMa U MakCMyMa

4 YCTDOIZCTBO CUrHanusauuu, AByx- Unu Tpexno3nLMoHHOro ynpaBsneHna

v CncteMbl LMGPOBOA HAUKALIMM TEXHONOMMYECKUX NapaMeTpoB

v YpaneHHble yCTPONCTBa CBSA3N C 0GEKTOM U MHAUKaLMEN

v TepputopuanbHO pacrpeferneHHble 1 NoKarbHblE CUCTEMbI YpaBneHns

v’ YpaneHHbIi c6op AaHHbIX, AUCNETYEPCKUN KOHTPOTb, YNpaBneHne NpoM3BOACTBOM

v iHgukaTop napameTpa nepegasaemoro no HTepdeiicy.
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BHyTpeHHs1a nporpammHasn namsaTb uHaukatopa NTM-110H cogepxut 6orbluoe KonM4ecTBO CTaHAapPTHbIX
byHKUUIA HeOOXOOMMbIX NS yNpaBneHns TeXHONOMMYEeCKMMU NpoLeccamm U peLleHns 6oMbLNHCTBA UHXEHEPHBbIX
NpuKNagHbIX 3agay, Hanpumep, Taknx Kak:

e CpaBHeHMe pesynbTata npeobpas3oBaHUsi C ycTaBKaMy MUHMMYM W MakCUMyM, M CUrHanu3aumio
OTKIMOHEHWUINA,

® porpammHas Kannbposka KaHana no BHeLHeMy 06pa3L0BOMY UCTOYHMKY aHanoroBoro curHana,

o undposasa dpunbTpaums (Ana ocnabneHns BAMSHUA NPOMBbILLNIEHHbLIX NOMEX),

e npeobpasoBartens BXOAHOro CMrHana ¢ pasHbiMy MaTemMaTnyeckuMm yHKUMSMM,

® KyCOYHO-NMHEWHAan NHTeprnonaumsa BXOAHOrO curHana no 20-Tm Toukam,

e MacluTabmpoBaHue LKarnbl n3MepsiemMoro napameTpa,

® KOH(bUrypmpoBaHue nornkn paboTbl BbIXOAHbLIX AUCKPETHBLIX YCTPONCTB,

® peTpaHCMMCCUSA BXOOHOIO aHanoroBoro napameTpa Ha aHarnoroBbIvi BbIXO YCTPOUCTBA (B Clyvae 3akasa
onummn aHanorosoro Beixoga AO) n MHoroe ap.

Wugukatop UTM-110H KoHcurypupytoTca npu  NOMOLUM MepefHert naHenu npubopa wunn  4vepes
ranbBaHWYeCKN pasfeneHHbii uHTepdenc RS-485 (nmpotokon ModBus), 4To Takke nO3BOMSET MCNONb30BaTb
npubop B kKayecTBe yAaneHHOro uHaMKaTopa npu paboTe B COBPEMEHHBIX CETAX ynpaBneHus n céopa nHdopmauuu.

MapameTpbl KoHMUrypaumm nignkatopa MTM-110H coxpaHaoTes B 3HEProHe3aBUCUMON NamATy.

Wuankatop UTM-110H moxeT wmsrotaBnuBatbCA MO WMHAMBUAYANbHOMY TEeXHMYECKOMY 3afaHuio Ang
BbINOMIHEHMST KOHKPETHOM TEXHOMNOrMYEeCcKon 3agauun.

3 KoHCTpyKUMs MHAMKaTopa M NpuHUUN paboTbl

3.1 KoHCTpyKUMA nHAuKaTopa

Ha nepepgHev naHenu nHgmnkatopa pasmMeLLeHbl:

- Uucbposown gucnnen,

- WHankaTtopsbl yctaBok MIN-MAX TeXHONOrm4yeckomn curHanusaumm,
- NHavkaTop COCTOSIHNS OUCKPETHOrO BbIXOAA,

- MupukaTtop paboTbl nHTEpdeica,

- Knaevwm nporpaMmMmpoBaHums.

Ha 3agHeln naHenu nHgvkaTopa pasmeLleHbl NPY>XUHHbIE pa3beM-KneMMbl O4NA BHELWWHUX COeVNHEHNI.

| |
MamepeHHoe HIYNYYYNYY
3Ha4YeHne 31 34|35|36|37 38|39 NHaonkaTopbl
BXOZHOTO r’LlU;:[n A Pl
TEXHOMOMNYECKOIA
napametpa CUrHanuaaumm
» 7= 3 MIKPSA
WHavkaTop ‘ | ITM-130H "APAME: - -2 -
paboThl U JIis Knaeuiu
" e ot &
nHTepdeiica ' IJEW NPOrpaMMMPOBaHNS
MHpukaTopsl
COCTOSIHNS
AVICKPETHbIX
BbLIXO/10B

PucyHok 3.1 - BHewHuti eud uHdukamopa UTM-110H

3.2 HasHaueHue uudpoBoro gucnnes
Lincbposon aucnnen nepegHern naHenu uHamkatopa MTM-110H B pexxume PABOTA vHOMUMpPyeT 3HayYeHne
N3MepAEeMON BENWNYMHbI, UMW BbIXOA OOHOIO M3 (PYHKLMOHANbHBIX GITOKOB.
B pexvme KOHOUTYPUPOBAHWE wumdposon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3aTem
HOMep MyHKTa MEHI0, 3aTeM MUras 3HayeHue napameTpa BbIOPaHHOro MyHKTa MEHHO.

3.3 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e Nugukatop MAX CBeTuTCa (MUraeT), ecnv 3HauyeHve M3MepsieMOol BEMUYMHbLI, COOTBETCTBYIOLLENO KaHana,
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e Ungukatop MIN

e UnpukaTop K1
e NHaukaTtop K2

e UHaukaTtop IHT

npeBbILLIAET 3Ha4YeHne YCTaBKN CUrHanusaunm oTkinoHeHus MAX.

CeeTuTCca (MUraeT), ecnu 3HaveHne MU3MepSseMON BENUYMHBLI, COOTBETCTBYIOLLErO KaHana,
MeHbLUEe 3Ha4YeHWs YCTaBKN CUrHanm3aumm oTkinoHeHms MIN.

CBeTunTCSH, ecnu BKIYEH NepBbin ANCKPEeTHbIN Bbixog DO1.

CBeTuTtcs, ecnu BKMOYEH BTOPON OUCKPETHbIN Bbixog DO2.

MwuraeT, ecnu nponcxoauT nepegaya gaHHbIX Mo VIHTepC*)eVICHOMy KaHany cBA3n.

3.4 HasHa4yeHuUe KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [O]

Knasuwa "6onble". Npu KaXxgoM HaxaTuv 3TOM KNaBuLLIM OCYLLEeCTBNAETCA YBenuyeHue
3HavyeHns un3MeHsemoro napametpa. [lpu yaepxuMBaHMM STOW KNaBULWIM B  HaXaTom
NOMoXeHUn yBenmyeHme 3HaueHun NpoMCXO4uT HEMPEepPbIBHO.

Knasuwa "mMeHbLe". [pn KaxaoM HaxaTum 3TOM KraBuLIW OCYLLECTBASETCA YMeHbLUeHne
3HayeHuss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B HaXaTOM
MONOXEHUN YMEHbLUEHNE 3HAYEHWI MPONCXOAUT HEMPEPbIBHO.

KnaBvwa npegHasHavyeHa Ans Bbl30Ba MEHK KOHdMUrypauum, Ons NOATBEPXAEHUs
BbIMOMHAEMbIX OEeNCTBMIA WnM onepauMn 1 Ans ¢dukcauMm BBOAUMBbIX 3HAY€HUN.
Hanpumep, noaTBepxaeHWe Bxo4a B pPexuMm KoHdwurypauuu, dukcaums BBEAEHHOro
3Ha4YeHUsa U3MEHAEMOro napameTpa 1 T.4.

3.5 CTpykTypHasa cxema nHgukatopa UTM-110H

Al - BxoiHOM n3mepsieMbin 1 (" A
KOHTPONMpyeMblit napameTp

Pa6oTaet no 3agaHHoun

R TR

TemnepatypHas Koppekums \ MWKPO-

DO1 - nepBbIf AUCKPETHBIN Bblxo,ﬂ

nonb3osarenem noruvke paﬁOTbI

- anroputm o6paboTku
Mutanne ~220B,=24 B BXO[IHOrO curHana;
- KOHUrypaumsa

Pa6Gortaet no 3agaHHomn
nonb3oBarenem noruke paboTbl

G - UCTOYHUK NUTAHWUS NACCUBHOTO

AR o)

XONOAHOTO cnas TepMonap J > KOHTPONJEP: @ [ DO2 - BTOPOI AUCKPETHBI BbIXOA

. " M3MepUTENbHOrO KaHana;
MocnepoBatenbHbI MHTEPEnC - unchpoBasn 0BpaboTka
RS-485: koHUrypupoBaHue, npuem- A;HH‘:?X P T T T
nepeaaya KoOMaHA U AaHHbIX : :

N e 2 F

aHanoroeoro gat4yuka

Manensb nHavkaumm ﬂ _

|

KnasuaTypsbl

.| AO - AHanorosblil BbIXo4
17 | PeTpaHcmuceuns

5

L Y e Onuwn

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-110H

3.6 PyHKUMOHanNbHaA cxema nHaukatopa UTM-110H

ceresoro obmena

Bnok Hopmanusauun

®opuuposarens AO

Al u macwrabuposaxusi Ne1 @ 3 aHanoroBoro Bbixona
s >
=a
Bnok HopManusauum PV2 3 &
W macwrabuposaxus Ne2 83 Bnok DO
3 X onepaTueHoro > e -
lorwecxwik 6ok
DYHKUMC i 6ok F1 2z ynpasnenus u - yeTpoRcTeo
Ne1 56 KOHGUrypaumm > cpasHenns,
13 E - CUrHanu3aTop
= I
> OyHKUMOHaNbHbLIN BNOoK F2 5 5 —=DO2
s Ne2
Oxvo oToBpaxenisn N1
O v a

OKHo oToBpaxenws Ne2

O (v a

PucyHok 3.3 — @yHKyuoHarnbHasi cxema uHoukamopa UTM-110H
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3.7 NMNpuHUMN pa6oTtbl MHAKKaTopa UTM-110H
3.7.1 NpuHUMN paboTbl 6510Kka 06paboTKM aHaNoroBoro BxoAa
K wHgukatopy WTM-110H MOXHO MOAKMIOMUTL OAWH aHanoroBbli BXOOHOW CWUrHar, KoTOpbIn

npeobpasyetca B uudpoBytd GopMy u obpabaTtbiBaeTca nepBbiM UMM BTOpPbIM 6GMOKOM HOpManu3auun u
MacLwTabupoBaHuda. Ha pucyHke 3.4 nokasaHa cxema 06paboTku aHanoroBoro Bxoaa.
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PucyHok 3.4 — briok-cxema obpabomku aHarn0208020 8xoda

Ha pucyHke npuHsiTbie cneaytowme 0603HaYeHUs:

1. ®unbTp MMNYNbCHbIX NMOMeX. Vcnonb3yeTcs ANd nogaBneHns MMNynbCHbIX nomex. Onpegensercs
napameTtpom AIN1.05 (AIN2.05) «MakcMmanbHas ANUTENbHOCTb UMMYMbLCHOW nomexuy. Ecnun B kakom nubo umkne
N3MEPEHUS TEXHOMOMMYECKOro napamMeTpa OOHapyXXeHO €ero Mu3MeHeHve, TO MnpeanonaraeTcs BO3MOXHOCTb
OENCTBMA MOMEXM W BbIXOAHOW curHan cdopMupyeTtcsl (C y4eTOM YCpPeOHEHUS U3MEPUTENbHbIX 3HAYeHWUin) Mo
WUCTEYEHUN YCTaHOBMEHHOr0 BPEMEHU ANUTENbHOCTM NMOMexu. TOo eCTb, ecnu ANUTENbHOCTb U3MEHEHUs curHana
bonblue 3a8aHHOrO Tromexn, TO 3TO M3MEHEHNE paCLEHUBAETCA Kak eCTECTBEHHOE M MPUHMMAETCH B AarbHENLLYHo
00paboTky C 3agepxKo BpeMeHU Trowexn. PaboTa gaHHOro mnbTpa BHOCUT AOMOSNTHUTENbHOE TPaHCMOPTHOE
3anasgblBaHne B CUCTEMY perynMpoBaHWs, KOTOpOe paBHO BenuuymHe napameTpa «MakcumanbHas AnUTEnbHOCTb
UMMYNbCHOM Nomexu». NoaToMy Bcerga Hy)kKHO CTPEMUTLCA MUHMMU3NPOBAaTh AaHHbIN napameTp.

2. Moaynb HopmanusaumMmu curHana. 3ToT MoAynb HopManuayeT BXOAHOW aHanoroBbli curHan. BaxHow
dYyHKUMEN AaHHOrO MOAYMs eCTb KOHTPONb JOCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a AmanasoH, KOTOpbIV YyCTaHaBMNMBaeTCs Npy KanMbpoBke UHAMKATOpa, MOAYSb NOCbINAeT cUrHan nHaukaTopy
0 HEeJOCTOBEPHOCTM AaHHbIX B KaHarne. [py 3TOM ecnu curHan Huxe guanasoHa U3MeHeHus Ha undpoBom aucnnee
roput ErrL, npu npeBbllleHun AaHHOrO AnanasoHa Ha LndposoM aucnnee roput £rrH. B oBoux cnydasx
reHepupyeTcsi cobblTe «paspbiB JIMHUN CBSA3M C AATYUKOMY.

3. NapameTpbl kanubpoBkKU. OnpenensoT TOYHOCTb KaHana M MEHSIIOTCA Npu 3aMeHe faTyuka Wunu
nepexoge Ha Apyron Tun gatyuka. MogpobHee o kanMbpoBkax aHanNoroBbix BXOAOB CMOTpUTE B pasgene 5.

4. JKCnoHeHuuanbHbIn GuUNbTp. PuUnNbLTP UCNONb3yeTCs AN MNOAAaBMNEHUs MNOMeX, a Takke Ans
nogaeneHuns «gpebesra» uHAMKaUUKM (4acTbIX M3MEHEHWW MoKa3aHus wWHAukaTopa us3-3a konebaHwi BXOQHOrO
napameTpa). Onpegensetca napametpom AIN1.04(AIN2.04) «lMocTosiHHasA BpeMeHu LudpoBoro unetpar.

5. Moaynb mMacwTabupoBaHus curHana. OTtoT Moayrnb NMHeapusyeT U MaclwTabupyeT BXOAHOM CurHan
COrnacHo 3afaHHOW Monb3oBaTeneM HOMUHAIbHOW CTaTUYECKOW XapaKTepUCTVKM AaTyuka, KOTOPbIA MOAKIOYEH K
naHHomy Bxopy. MimeeTcs B BUAY, YTO MMEHHO 34ecCh BbiOMpaeTcs TUM MOAKIMIOYEHHOrO K KaHany Aatyvka. Takke B
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3TOM MOAyre eCTb BO3MOXHOCTb W3BMEYEHUs KBaZpaTHOro KOpPHSA M3 Bxodsulero curHana. Nonb3osaTtenb nvmeer
BO3MOXHOCTb fIMHEeapmn3oBaThb CUrHan no COGCTBEHHON KPMBOW NMHeapusaumm.

6. Tabnuua koopAuHAT nuHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAuHaThbl
nonb3oBaTeNbCKON NMHeapusaumm, napameTpbl KOTOPOW 3a4al0TCHA Ha ypoBHEe KoHdurypauum LNX n LNY.

7. Moaynb KoppeKkuuu aHanorosoro Bxopa. B aTom mogyne curHan, npeobpasoBaHHbI B NpeablayLumX
6nokax, cmeljaetcs Ha 3agaHHoe nomnb3osaTtenem (yposeHb COR1 un COR2) 3HayeHue. 3HayeHue KoppeKuuu
CYMMUpYeTCs C BXOAHbIM CWUrHarmoM WM BblYUTAETCA M3 BXOOHOrO CUrHana, B 3aBUCMMOCTM OT 3Haka
KoadhduLmeHTa Koppekumu.

MpumeyaHus.

1. MNpu BbLIGOPEe TMNa AaTynka C 3ag4aHHbIM OUanasoHOM U3MEpPEeHUs B MOAyne Hopmanu3auuu curHana
napameTpbl BbICTaBNSAIOTCSA aBTOMaTUYECKN N M3MEHEHME NX 3abnoKMpoBaHo.

2. Npw nHTepdencHoM BBOAE HACTOMKN MOZYNS HOpManusauum u GUnNbTPOB HE MMEIDT CMbICna, Tak Kak
curHan no uHTepdency nepegaeTcs cpasy B Moaynb macwtabupoBaHns curHana.

3.7.2 JlluHeapusauua aHanoroBoro Bxoaga

OYHKUMA NHeapm3auun BbINOSHSETCS (hYHKUMOHAmNbHLIM GIOKOM HOpManu3auuuM v MacluTabupoBaHus.
NuHeapusauus [aeT BO3MOXHOCTb pearibHoro  (pU3NYECKOT0 MPEACTaBleHUs] HEMWHEWMHbIX  M3MepPSIEMbIX
napameTpos.

* C nomouwbio nuHeapu3ayuu MOXHO npou3eodums rpeobpasoeaHue U3MEPEHHO20 3HavyeHUsi OOHOU
gpusuyeckoll eenuyUHbI 8 Opyayto, HarpuMep, Mempbl 8 JIUMPkbI.

Mpn nHguKaumm nMHeapmn3oBaHHOW BEMNWYMHbLI, ONPeAensAlLWMMN NapaMeTpaMmmn ABASKOTCS HavanbHoe U
KOHe4YHOe 3Ha4YeHue LKanbl (npou,eHTHoe OTHOLWEeHMe K Ounana3oHy MSMepeHVIH), nornoXxeHne pgeunMmaribHOro
pasgenutensl, a TakkKe OKBUAWCTAHTHbIE OMOPHble TOYKM nuHeapmsaumn. KpuBass nuvHeapusauum uMeeT
«npenomMiieHnA» B ONOPHbIX TOYKaX.

3.7.2.1 NapameTpbl NMHeapu3aumm
MapameTpbl NMHeapu3aumnm yHKLMOHaNbHOro 6roka HopManusaumm maclutabmpoBaHus cnegyrowme:
KoHdpuzcypayusi gpyHKUUOHanbHO20 6510Ka

AIN1.00 = 0009 - Twn wkanbl - TMHeap13oBaHHas
AIN1.06 - KonnyecTtBo y4acTkoB nMHeapusaumm

Abcuyucchbl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNX1.00 Abcumcca HavanbHoro 3HaveHus (B % OT BXOAHOro curHana)
LNX1.01 A6cumcca 01-ro yyactka
LNX1.02 A6cumcca 02-ro yyacTka
LNX1.18 Abcuucca 18-ro yyacTtka
LNX1.19 A6cuumcca 19-ro yyactka

OanHaMbl OIMOPHbIX MOY4YeK JIuHeapu3zayuu

LNY1.00 OpguHaTa HavanbHoro 3Ha4deHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01 OppguHata 01-ro yyactka
LNY1.02 OppguHata 02-ro yyactka
LNY1.18 OppauHaTa 18-ro yyactka
LNY1.19 OppauHaTa 19-ro yyactka

3.7.2.2 OnpepeneHne onopHbIX TOYEK NIMHeapusaLmm

3.7.2.2.1 OnpedeneHue Konuyecmea y4acmkoes luHeapusayuu

Mocne onpegeneHvsi HEOOXOAMMOrO KONMMYecTBa Y4acTKOB NMHeapu3auuvM HeobxoAuMo 3afaTb ero B
napametpe AIN1.06.

Bbibop Heob6XxoaMMOro konmyecTsa y4acTkoB NiMHeapu3aLmMmn NpoM3BOANTCS M3 coobpaxeHus obecneyeHus
HeOOX0AMMON TOYHOCTU N3MEPEHNS.

3.7.2.2.2 OnipederneHue 3Ha4yeHuUl ONMOPHbLIX MOYEK fTUHeapu3ayuu

[nsa kaxxgoro 3HavyeHUs MHAMUMPYEMOro BXoAHOro curHana Yi (B TeXHUYeckux egmHuuax ot MuHyc 9999
0o 9999) BbIUMCNUTL COOTBETCTBYIOLLYI (PU3UYECKYID BEenuYMHY U3 COOTBETCTBYIOLWMUX (PYHKLMOHANbHbIX
(rpagmMpoBOYHbIX) Tabnuu. JTO MOXHO cAenatb Takke rpaduyeckm u3 COOTBETCTBYHOLLEA KpuBOW (npu
HeobXoAMMOCTN WMHTEPMNONMpoBaTh) U 3agaTb 3HAYeHWEe AN COOTBETCTBYIOLLEW OMOPHON BENUYMHBI BXOOHOIO
dusnyeckoro curHana Xi (B %, ot 00,00% #o 99,99%).
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3.7.2.3 MpuMepbl NMMHeapU3aLN CUrHaNoB

Mpumep 1. JNuHeapu3sauusa curHana, nogaBaemMoro Ha (pyHKLMOHaNbHbIW 610K
HOpManusauuu 1 maclTabupoBaHus, NpeacTaBneHHasa rpadmyecku (KpuBomn)

KoHoueypupyembie napamempsbl:

AIN1.00 = 0002 LNX1.00 = 00.00 LNY1.00 = 000.0
AIN1.06 = 0003 LNX1.01 = 20.00 LNY1.01 = 350.0
LNX1.02 = 60.00 LNY1.02 = 750.0
LNX1.03 =99.99 LNY1.03 =999.9
Y, °C  Wnanumpyemoe 3HadeHne PearbHas xapakTepucTuika, TINuHeapusosaHHas
A B TexHuueckux eanHmuax pencraeneHHas rpaduyeckmn apaKkTepucTuka
OpavHara
3-ro yyactka 999.9 7 - e
ks s ¥ 6 8 8 S al eSS & & 8 e 3-#
750.0 Opautara . yuacvrlox
2-ro yyacTka .
2-i
0 y4acTok
16 yuaeria 350.0777 7+ ,
100%
o : 5 BXOAHOrO
yuacrox . Acumcca . A6cuucca A6cumcca | ovrHana
. 1-ro yyactka ¢ /2-ro y4acTtka 3-ro yyacTka_ . _
Hauans+oe 20.00 60.00 99.99 X, %

3Ha4yeHune

PucyHok 3.5 — pacbuk nuHeapu3o8aHHO20 cuzHana

Mpumeyanue. Ecnu 3HaveHve napametpa AIN1.06 pasHo 0..19, Toraa TOYkM NMHeapu3auuMm BBOASATCA Ha
ypoBHAX MeHio LNX1 n LNY1. Ecnn xe BOo3HMKaeT HEOBXOAUMOCTb yBENUYEHUS y4acTKOB nuHeapu3auun go 39,
Torga npv Beofe 3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 ToYeK NMHeapu3aunmn BBOASATCA Ha YPOBHE
LNX1 w»n LNY1, a octanbHble 20 TOYeK Ha YpOBHE nNuHeapu3auum BTOporo 6Oroka Hopmanusaumm u
macwTabupoBaHua LNX2 n LNY2. MNpu atom, geummanbHbii pa3aenutens (3ansTtas) ans yposHen LNY1 n LNY2
BepeTcs ¢ ypOBHS HACTPOWMKKN r1epeoz2o PyHKUMOHaNbHOro 6roka Hopmanusaumm n macwtabmpoBanms AIN1.03.

! Mpn wncnonb3oBaHun 6Gonee 19 y4yacTKOB nMHeapusauuMnm Ans nepsoro 6noka Hopmanusaumn u
MacLTabrpoBaHus, NMHeapmsauusa BToporo 6noka Hopmanusauum n maclitabnpoBaHs HeBo3MoXKHa!

3.7.3 MpuHUMN paboTbl (pyHKUNOHANbHbLIX OTOKOB

Mocne obpaboTkm BxoaHOro curHana Al yHKUMOHanbHLIMKM 6riokamu Hopmanu3auumn 1 macltTabvpoBaHus
dopmrpyeTcs 3HayYeHne maMepsieMow BenuuuHbl PV1 n PV2 B TexHMYeckux eguHuuax. OTO 3Ha4YeHne MOXeT
oTobpaxaTbCA Ha AMChnesx nepegHen naHenu, NogaBaTbCA Ha aHamnoroBbll BbIXO4 C MPSMbIM M OBpaTHbIM
HanpaBsneHnem, NoAaBaTbCA Ha KOMMapaTop, Nocne Yero Ha AWCKPETHBIN BbIXOM, a Takke obpabaTbiBaTbCA OAHUM
13 pyHKUMOHaNbHbLIX 6110KOB.

B napameTpe matematunyeckme dyHkumm (FNC1.00 n FNC2.00) nonb3oBatenb BbIOMPaeT, Kakyto U3 cemu
YHKUMIA HEOBXOAMMO NCMONb30BaTh. BO3MOXEH BapMaHT He UCMONb30BaHUSA PyHKUMOHaNbLHOro 6noka (napameTp
paseH 0000).

MpuHUMN paboTbl yHKUMOHaNbLHOro 6rnoka npeacTaeneH B Tabnuvue 3.1.

Tabnuya 3.1 — OnucaHue yHKUUOHasbHbIX 610KO8

FNC1.00 ®yHKUMOHanNbHas cxema
FNC2.00 §  matemaTnueckoi dyHKUMM

0000 He ncnonb3yercs ®DYHKLUMOHaNbHbIN BNOK OTKITHOYEH
DyHKUMOHaNbHanA cxema yHKUnKN
BbIYUTAHUA MaTemaTtmyeckasn pyHKLUMA BbIYUTAHUA
PV1
LA F .
0001 PV2 kl-PVl—kz-PVZ Mpn ucronb3oBaHMM  MaTemaTu4eckon PYyHKUMM
—_— “BblunTaHMe”, 3Ha4yeHne BTOpPOW namepsieMon BENUYMHbI
]1 l: YMHOXEHHOW Ha KO3(PULMEHT k2 BblYNTAETCA W3 3HaAYeHusi
1 2 . . .
FNC.02 FNC.03 NnepBO N3MEPAEMON BEMNNYUHBI YMHOXEHHON Ha KO3 pULIMEHT kl.
Dy an cxema (pyHKu
CYMMWUPOBAHUA MaTtemaTtnyeckas (*)yHKLl,I/Iil CyMMUpoBaHusA
PV1
e F ~
0002 PV2 kl-PV1+k2-PV2 Mpwn MCMNONb30BaHUMU MaTemaTu4eckon yHKUMN
—_— ‘cyMMunpoBaHMe”, 3HayeHWe nepBON U3MEPSEMON  BENUYMHbI
f f YMHOXEHHOW Ha Ko3dhdULMEeHT kl CyMMUpYyeTCs C 3HavyeHuem

L

FNC.02 FNC.03 BTOPOW N3MepsieMon BENNYUHbI YMHOXEHHON Ha KO3 PULIMEHT k2 .
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lMpodomkeHue mabnuypkl 3.1 — OnucaHue hyHKUUOHasbHbIX 6510K08

Dy Has cxema yHKY

YMHOXEHWSA MaTtemaTtnueckas pyHKLMA YMHOXEHUSA
PV1
pAL F -
PV2 k,-PV1-PV2 Mpwn UCMONb30BaHWUK MaTteMaTuyecKomn yHKUUN
0003 =< & “YMHOXEHME”,  3HauyeHne Nepsoi  W3MEPSeMOoil  BEerMYMHbI
f YMHOXEHHOW Ha Ko3ahdULMEHT k1 YMHOXaeTCca CO 3Ha4YeHuem
]f:l BTOPOW N3MEPAEMON BEMNYMHBI.
FNC.02

HaA cxema (PyHKy

DENEHUA Martematu4eckas d)yHKLIMH aAeneHvsa
PV1 PYl
PV2 . F Mpwn MCcnonb3oBaHUn MaTtemaTn4eckomn yHKUMK
0004 < B ' pyo “neneHue”’, 3HauyeHme Nepson U3MepsSeMON BEMUUNHBI YMHOXKEHHON
t Ha KoadbduumneHT kl JEenuTCs Ha 3HavyeHue BTOPOW U3MepsieMoun
k, BENNYUHbI.
FNC.02
MepepHss
naHenb npubopa NnK MaTtemaTunuyeckas d)yHKLWIH

UHTerpupoBaHus

C BEPXHEro
Cxema pyHKuun ypOBHS! Ha 6nok nHTerpuposaHuns nogaetcs
WHTErPUPOBAHUA KHOMKI W 11 O Penkitm c6poca 3HaYeHMe TOMbKO OAHOW  M3MepsiemMon
thyHKuMoHanLHoro ’ BennuuHbl. Ha nepBbit  OYHKUMOHANBHBIN

FNC.01

6noka FNC1(2) O E—

nepenonHeHuno

6rnok 3HayeHwe nepBoN  PYHKLUMOHANbHOMN
BENNYMHBI, @ Ha BTOPOWN (OYHKLMOHANbHbIN
Ornok  3HaveHuMs  BTOPOM  M3Mepsemoun

PV kl WUHTerpansHoe BETMYMHBI. Popmynbl MHTEerpanbHoro
k : PV / 3HaYeHue 3Ha4YeHus ana nepBoro n BTOpOro
2 KoHTpons Baniich c £ 3anvcs npn dyHKUMOHanNbHOro  6noka  npeacTaBneHbl
nepenonHeHusa nepuoaom I BKIIOYEHUM HWXe:
TMUH i NUTaHus kl

_ (FNC1.02)
n3y Fl(FNCl.OO:OOOS - k2 PV]‘

(FNC1.03)

F2 _ k:I'(FNCZ.OZ) PV 2
(FNC2.00=0005 — k2
(FNC2.03)

BxogHasi BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak CYETYMK) MpWU 3HAYEHUM KO3PULMEHTOB
kl=1 n k2=1 pomkHa MMeTb eAVHWLbl U3MepeHus “TexH.eg/vac”. Beixog mHTerpaTopa npu 3Tom Gyaet B “TexH.en’.
Ecnu e BxogHOW napameTp MmeeT OpyrMe eguHuULbl USMEPEHUs, Toraa MHTerpaTop MacliTabupyeTcsl ¢ NOMOLLbIO

0005 koadppmumeHToB k1 n k2. Hanpumep, Hy>XHO M3MepATb KONMYECTBO XNAKOCTU MO €€ pacxody, KOTopbIi M3MepsieTcs B

M3/Muy] Torga, nogbopom koadhduumeHToB k1=60 n k2=1 macwtabupyeM uHTerpaTop, a Ha BbIXO4e MOosy4um
KOMMYECTBO XNAKOCTU B [M3].

B T1abnuue 3.1.1 npuBeneHbl 3HaveHuss koadppuumeHToB k1 m k2 Ons OCHOBHbIX €QuHUL U3MEpEHUst
napameTpa pacxoaa.
Tabnuua 3.1.1 — 3HaveHne koadduumeHTos k1 n k2

1 60 3600 1
1 1 1 24

PyHKUMOHANBHbIA BNOK MMEET YeTbipe pexurmMa copoca MHTerpanbHbIX 3HAYEHWA:
Tabnuua 3.1.2 — PexumMbl cOpoca MHTerpanbHbIX 3Ha4YeHW

C6poc Co6poc no C6poc c MK
KnaBuwamu | nepenon- (perucTpbi

FNC1(2).01

VedO HeHUIo 12,13; 14,15)

0000 Bes cbpoca
0001 Mo nepenonHeHuo = + +
Mo nepenonHeHuno unm

0002 + + +
knasuwamn <V + <O
0003 Knaeuwamu “¥ + <O + — +
y cxema yHKY
BbiuuTanus BIAXHOCTH MaTtematuyeckas ¢pyHKUMS U3MepeHne BNaxHOCTU

CYXpY

Mpu BbIGOPE YHKUMN “BRAXHOCTL” CUrHam C Cyxoro
TepMoMeTpa MocTynaeT Ha MepBbli BXOA, @ C BMAXHOro — Ha
BTOpon. [anee, no Tabnuue 3agaHHOW B Mporpamme WHAMKaTopa
NUTM-110H, dopmMmupyeTcs NCUXpOMETPUYECKMM METOAOM 3HAYeHne
BMaXHOCTU. 3Ha4YeHVs Mexay Todkamu, 3afdaHHbiMi B Tabnuue,
HaxoaATCs MeTogO0M anmnpoKCumaLmm.

——
0006 Q.
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3.7.4 NMpuHUMN paboTbl 6510Ka CUrHanNuM3auumu

MpvHUMN paBoTel Grioka curHanusauuy nokasaH Ha pucyHke 3.6.

BepxHuii ypoBeHs

-
PerucTpu N
napamerpos i
ycTaBok
= VnTepcpeic |
- " !
MODBUS
67-90 \ H
AIN1,2_08-11
e I
PV1,2 g
— N | s Pervcrp p—
\ S| | eurnposanus (6) ——1 MAX
S| EEEESEEEE W35 -
) 28| | Cocronmme | =
FNC1,2_04-06 28 curHanmuaaumn (7) [T TTT———un
= g e
w £3 ——
H p—
FNC1.2_| 5 i
3
A
O LY .0 O v

PucyHok 3.6 — briok-cxema 6r10ka cueHanusayuu

KoHTpornb BbIxoAa napaMeTpoB 3a rpaHunLbl yCTaBOK CUrHanu3auny Npon3BoanTCsa Ans Kaxaon U3 BenuyuH
PV1, PV2 n gna BbIxogoB (yHKUMOHanNbHbIX 6rokoB F1 v F2. [ns kaxgoro m3 3TMX napamMeTpoB YCTaBKu
MUHMMYMa, MakCuMyma 1 rmctepesnc 3agaeTcsl Ha YPOBHAX KOHUrypaumm aTx napameTpoB. Takke 3TU yCTaBKu
MOXHO 3ajaBaTb 4epe3 MHTepdenc B COOTBETCTBYHOLMX pernctpax. COOTBETCTBYHOLUME PErucTpbl yka3aHbl B
Tabnuue B.1.

MHaukaTopbl Ha nepegHen NaHernu nokasbiBalT CUrHanuM3aumio Toro napameTpa, KOTopbid BbIBOAUTCA Ha
undposon aucnner. CocTosiHMe curHanmusaumMm Bcex napameTpoB 3anvcbiBaeTcs NOOUTHO B obwmin peructp 7. B
3TOM Cyyae 3Ha4yeHue curHanu3aunm Ans Bcex napaMmeTpoB MOXHO HabnogaTe Ha BEpXHEM YpOBHE.

CuvrHanusaumsi MoxeT OblTb C KBUTUpOBaHMeM u 6e3. Ecnn napameTp oTobpaxeHus curHanm3auum BelbpaH
ALRM.00=0001 (c kBMTMpOBaHWEM), TO NPV MPEBLILIEHNN W3MEPSEMON BENUYMHOW YCTaBOK CUrHanmm3auun B
perucTp CoCTOAHUS CUrHanu3aummn 3anuceiBaeTcs «1» M MHAMKaTOP CUrHanmm3auum HadvHaeT muraTtb. B peructpe
KkBuTMpoBaHuA Haxogutcsa «0». Korga onepaTop 3ameTvn BbIXO4 NapameTpa 3a YCTaBKu CUMrHanusauuyv OH MOXeT
KBUTMPOBATb CWUrHam kKak ¢ nepegHen naHenu knasuwen [A] (B peructp keutuMpoBaHusa «1» 3anucbiBaeTcs
aBTOMaTMYEeCKN), TaK N Yepe3 MHTePdENC C BEPXHEro YPOBHS, 3aM1caB B PErMCTP COCTOSIHUE KBUTUPOBAHNUSA «1».

3.7.5 MpuHUMN paboTbl OKOH OTODpaXKeHuA

B wHponkatope WMTM-110H ecTb BO3MOXHOCTb BbliGOpa OOHOTO M3 Tpex BapuaHTOB OTOOpPaxeHus
namepeHHbix PV1, PV2 u paccuntanHbix F1, F2 3HayeHun, koTopble MOXHO BbiGpaTb B nyHkTe meHio WND1.00 n
WND2.00 (pucyHok 3.7).

Mpu BbIGOope WND1.00 (WND2.00)=0000 npnbop paboTaeT kak OObIYHbIN OQHOKaHAaNbHbIN MHAUKATOP, TO
eCTb Ha umdpoBOM AWCMNen BbIBOAUTCS NapameTp NnepBoro yHKUMOHanbHOro 6roka Hopmanu3aumn u
macwtabvposanusa PV1 (pucyHok 3.7).

[na otobpaxeHuss 0QHOTO OKHA, HO C COBCTBEHHbIMW HacTpomkamu LMdpoBOro aucnnes Heobxoanmo
BblbpaTe napametp WND1.00=0001 - ogHO OkHO oTOGpaxeHus (pucyHok 3.7). B atom cnyyae 6yayt
3a4encTBOBaHbl BCE HAaCTPOWKN YPOBHSA koHdurypaumm WND1.

Mpn HeobxogumocTM OBYX OKOH OTOOpaxeHus napameTp “kKonmyecTBO OkoH” Bbibupaetcs WND1.00
(WND2.00)=0002 (pucyHok 3.7). Npu atom GygyT 3ageiCTBOBaHbl BCE HACTPOWKU YPOBHEW KOHMrypaummn OByX
OKOH 0TOBpaxeHUs. MepekrioueHre Mexay OKHaM1 NPOUCXOAMT Npu HaxaTum knasuiumn [O].

Bo BTOpOM 1 TpeTbum cny4vasax (O4HO UM ABa OKHA) ANS HACTPOWKWN AOCTYMHbI TAKMe napameTpsl:

* BbIOOP NapameTpoB, KOTOpbIe BbIBOAATCA Ha umndposon gucnnen WND1.01(WND2.01);

* MONOXEHWEe 3ansiTon LMdPOBOro ANCMNes Kaxaoro okHa otobpaxeHmna WND1.02 (WND2.02);

* cnoco6 oTobpaxeHnst nHdopmaumm Ha undposom aucnnee (ceetutcs/muraeT) WND1.03, (WND2.03).

WND1(2)=0000 WND1(2) WND1(2)=0002
l WND1.01 i WND1.02
AIN1 e WND1.01
O v a 0O v a
WND1.01 WND1.02 WND2.01 Ho WND2.02
WND1.01 WND2.01

o v - o v P

PucyHok 3.7 — briok-cxema pabombi OKOH omobpaxeHusi
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3.7.6 MpuHUun ¢popMmnpoBaHMA aHaANOroBoro Bbixoaa

WHpgukatop UTM-110H mmeeT oamH aHanoroBbli Bbixod (NMpW YCNOBMM 3akasa), KOTOpbii paboTaeT B
pexvme peTpaHCMUCCUM (NpsiMas nepegaya ¢ MaclutabvpoBaHMeM) BXOAHOMO curHana Ha Bbixog,.

B pexume peTpaHCMUCCUM BbIXOOHOW aHarioroBbIi CUrHaN MOBTOPSiIET naMepsiemyto BenuunHy PV, korga
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexume macwtabvpoBaHMA BbIXOQHOW aHanoroBbl curHan OyaeT copmMupoBaH B 3aBUCMMOCTM OT
napameTtpoB AOT.02 n AOT.03 kak nsobpaxxeHo Ha pucyHke 3.8.

MCTOYHMK Bnok
aHanoroBoro curHana obpabotkn AO Beixog AO

100%
AOT.03
Tex.eq. % AuanasoHa AO

AOT.02

PucyHok 3.8 — Paboma 6110ka aHario208020 8b1800a 8 pexume pempaHCcMuccuu

3.7.7 MpuHUMN paboTbl AUCKPETHOrO Bbixoaa

OuckpeTHbin Bbixog DO gaBnseTca cBo60AHO-NPOrpaMMUMpyeMbIM, TO €CTb MOXET BbIMOMHATL Pa3fnYHYio
noruky paboTsbl.

MpuHUMN paboTbl NOrMYeckoro ycTporcTea nokasaH Ha pucyHke 3.9. B nyHkTe meHio DOT1.01(DOT2.01)
BblIOMpaeTCAa MCTOYHWK aHaMoroBOrO CUrHana Ans ynpasneHus AUCKPEeTHbIM BbIXOAOM. [ns AUCKPETHOro Bbixoda
DO1 3apgaHa noruka pabotbl - 8 3oHe MIN-MAX. To ecTb Ha BbIxoae chopMupyeTcsa nornyeckas eaMHuua, Korga
BXOAHOM curHan Haxoautcsa mexay ycraBkamy MIN n MAX. 3HayeHve 3TMx yCTaBOK yCTaHaBNUBAETCA B MyHKTaX
MeHto 03 n 04.

BbIxogHOM cyvrHanm norm4eckoro yCTpomcTBa MOXeT ObiTb CTAaTUYECKMM NN UMMYMbCHBIM (AMHAMUYECKUM)
C 3apaHHoW AnviHow wumnyneca. [Mpu cTatMyeckoM BbIXOOHOM CWUrHame norMyeckoe YCTpPOWCTBO dopmMupyeT
NOTMYECKY0 eAMHMLY Ha MPOTSHKEHUWM BPEMEHW, KOorga napameTp BXOAWT B 30HY 3aAaHHyl Nnoruky pabotbl. lNpu
UMMYNbCHOM BbIXOOAHOM CUrHane AfuHa BbIXOAHOTO MMNynbca 3agaeTcs B MyHKkTe meHoo 02. Ha pucyHke 3.9
UMMYNbCHBIV CUrHaM n3obpaxeH cepow 3an1BKOA CO BpeMeHeM ANNTENbHOCTM nmnynbea T.

Bbixog norudyeckoro yctpoinctea (0/1) nogaeTcs Ha ONCKPETHBIN BbIXOA, KOTOPbIN (hOpMUpPYET COCTOSIHUE
pene BbIKI1/BKI1. Takke 3HayeHne BbIxo4a NOrMYECKOro yCTponcTBa 3anuncbliBaeTcs B peructp 4 (cm. tabn. B.1).

TNoruueckoe yctpoucrao 1

CpaBHeHue BXogHOro curHana c ycraskamm MIN-MAX DO1

02. H=MAX

03.HS=HIST

01. L=MIN

PucyHok 3.9 — @yHkyuoHarnbHas cxema ripuHyuna pabomsi DO 6 pexxume Komnapamopa

4 Acnonb3oBaHue No Ha3Ha4YeHuIo

4.1 dkcnnyaTtauMoHHbIe OrpaHUYeHUA NPpU UCNOSIb30BaHMN MHAUKaTOpa

4.1.1 MecTto yctaHoBku uHamkatopa MTM-110H gomkHO oTBeYaTb CneayoLwmM YCnoBUsM:

- obecneynBaTtb yooOHbIe YCNoBUS Anst 06CNy)XMBaHWUA U OEMOHTaxa;

- TemnepaTypa MW OTHOCUTENbHaA BIaXHOCTb OKpYXalLlero BO3gyxa [JOMKHa COOTBETCTBOBATb
TpeboBaHNAM KNMMAaTUYECKOrO NCMONHEHNS MHAMKATOPa;

- OKpyXalLlias cpefa He JOKHa codepxXaTb TOKOMPOBOASALLMX NPUMECEN, a Takke npumecei, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen MHAMKaTopa;
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- HaNPsHXKEHHOCTb MarHUTHBIX NOMEeW, BbI3BAHHbLIX BHELLUHUMU UCTOYHMKaMM NepeMeHHoro Toka yactoton 50
"4 MNK BbI3BaHHBLIX BHELUHUMW UCTOYHUKaMM NOCTOAHHOIO TOKa, He AormkHa npesbiwaTtb 400 A/m;
- napameTpbl BUBpaLummn omkHbI COOTBETCTBOBATL McnonHeHuto 5 cornacHo FOCT 22261.

4.1.2 Mpwu akcnnyatauum nHanKatopa HeobXoaAMMO UCKITHOYNTB:
- nornagaHne ToKONpPoBOAALLEN MbINN UK XUAKOCTU BHYTPb UHAUKATOPA;
- HanM4ne NOCTOPOHHUX NPeAMETOoB B3N MHAMKATOPA, YXYALLAKOLMX ero eCTECTBEHHOE OXNaXaeHne.

4.1.3 Bo Bpems aKcniyaTauum HeobxoanMo crneauTb 3a TeM, YToGbl NoACOEAMHEHHbIE K M3AEenuio NpoBoaa
He nepenamMbiBanvcb B MECTaX KOHTaKTa C KneMmamu U He UMeNu NoBpeXaeHUin U3onsaLmK.

4.2 NMoproToBKa MHAUKATOpPA K UCNOJNIb30OBaHUIO
4.2.1  OcsoboauTte MHONKATOP OT YyNaKoBKM.

422 Mepen Havanom MoHTaxa npubopa HeobXOAMMO BbLIMONHWUTL BHELWHUW ocmoTp. [lpu atom
06paTnTb 0COBEHHOE BHYMaHWe Ha YMCTOTY NMOBEPXHOCTU, MAPKMPOBKUN N OTCYTCTBME MEXaHUYECKNX MOBPEXAEHNN.

4.2.3 BHUMAHUE!!! Mpu nogkntoveHun wuHgukatopa WTM-110H cobniopgaTe ykasaHus wmep
6e3onacHocTy pasfena 6.2 HacToALLEN MHCTPYKLWK.

4.2.4 KaGenbHble cBa3n, coeguHsawwme uHaukatop WTM-110H, nogknioyarTcs 4depe3  Krnemmbl
coeguHUTENbHbIX pa3beMoOB B COOTBETCTBMM C  TpeboBaHmamu  gencteytowmx "lNpasBun  ycTponcTea
ANEeKTPOYyCTaHOBOK".

4.2.5 MopknioyeHne BxoAoB-BbIxodoB kK uHAaukatopy WTM-110H npousBoasT B COOTBETCTBUM CO
CXemMaMy BHELLUHUX COeaNHEHUI, MPUBEAEHHbIX B NpunoxeHun b.

4.2.6 Tpy NOAKNIOYEHUN NNHUIA CBSA3N K BXOAHBIM W BbIXOAHBIM KreMMam nNpuHUManTe Mepbl Mo
YMEHbLUEHNIO BMWSHUA HaBeAEHHbIX LUYMOB: UCMO/b3ylme BXOAHble W (UMW) BbIXOAHbIE LUyMOMoAasnsoLye
GunbTpbl ANA MHAMKaTopa (B T.4. CeTeBble), LuymMonoaasnswowmne unbTpbl ANS nepudepunHbIX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UNbTPbl aHanorosbix BXo4oB nHgukatopa ATM-110H.

427 He ponyckaeTca o6beauHATb B OOHOM Kabene (kryTe) uUenu, Mo KOTOpbIM NepedatoTcs
aHanorosble, MHTEPMENCHblIE CUrHambl U CUMbHOTOYHbLIE CUTHAmMbHbIE UMW CUMbHOTOYHbIE CUMOBble Lenu. Ons
YMEHbLUEHUS! HABEAEHHOIO LWyMa OTAENUTE JIMHUK BbICOKOTO HaMpPsKeHUst UM NIMHUK, NPOBOASLLNE 3HAaYMTENbHbIe
TOKW, OT APYIMX NUHWIA, a Takke u3berarTe napannenbHOro uny obLiero NoAKMYEHNS C MTMHUAMU NUTaHUS Npu
NOAKIMIOYEHUN K BbIBOAAM.

4.2.8 HeobxogumocTb 3KpaHupoBaHusA kabenen, MO KOTOPbLIM MepefaeTcs uHdopMauus, 3aBUCUT OT
OINMHBI KabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30HEe MpoknagkM kabensa. PekomeHnayetca wcnonb3oBaTb
nsonupytoLne Tpyoku, KaHarnbl, NOTKA UMW 3KPAHUPOBaHHbIE NUHUK.

4.2.9 [Ona obecneveHus ctabunbHom paboTel obopynoBaHus KonebaHus HanpsKeHuss WM 4acToTbl
nuTaloLweln aNeKTpoceT AOMKHbI HAXOAUTLCA B Npefdenax TeXHUYeckux TpeboBaHuii, ykasaHHbIX B pasgene 1.3, a
ONS KaXOoro COCTaBrSALLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMM NO akcnnyaTtaumun. MNpu
Heo6XoaAMMOCTH, ANA HEMpepbIBHbIX TEXHOMOTMYEeCKMX MpOLEeCCoB, AOMkHa ObiTb nNpegycMOTpeHa 3awuta oT
OTKITHOYEHMS (MU BbIXOAA U3 CTPOS) CUCTEMbI NMOAAYM SMEKTPONUTaHNS — YCTaHOBKOW MCTOYHNKOB BecnepebonHoro
nuTaHus.

4.3 Pexxum PABOTA

MpuGop nepexoauT B 3TOT PEXUM BCSAKAN pas, Koraa BKMoYaeTcs nuTaHue. M3 aToro pexuma MOXHO
nepeit B pexxum KOHOUTYPUPOBAHME.

B ripouecce pa6omb/ MOXHO OCYLLUEeCTBNATb MOHUTOPWUHI, T.e. BU3yalibHO OTCleXmBaTb WU3MEpPAEMYIOo
BENMMYNHY BCEX KaHaroB (TeKymme 3Ha‘-IeHVIFI). Kpowle TOro, MOXHO OTCliexmBaTb Ha CBeTOAMOOHbIX MHOMKaTopax
CUrHanbl TEXHONOMMYECKOW CUrHanumaawmm npn NpeBbILLEHNN BEPXHETO U HMXHEro npeaesioB OTKIOHEHUA. Tak xe
C nomMoLlbo cBeToANOAHbIX MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSAHMEM AONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdwurypvpoBaHue" BBOOST napameTpbl BXOAHbIX CUrHanmoB, napameTpbl
CMrHanM3aumum OTKMOHEHWI, NapaMeTpbl TUNa yrnpaBreHusl, napaMmeTpbl ceTeBoro obmeHa, napaMeTpbl BbIXOLOB U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl Mo rpynnam, Kaxagasi M3 KOTOpbIX HasbiBaeTca "ypoBeHb"'. Kaxgoe 3agaHHoe
3HayeHne (ANeMeHT HacTpOoWKu) B 3TUX YPOBHAX Ha3biBaeTca "mapameTtpoM". [apameTpbl, MCnonb3yemble B
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nhaukatope MTM-110H, crpynnvpoBaHbl B OECATb YPOBHEW W MpeAcTaBrieHbl Ha guarpamme (pucyHok 4.1).
HasHaueHne ypoBHel koHUrypauum ykasaHo B Tabnuue 4.1.

Mepexop B pexxuM koHpurypaumm n Hactpoek ocyllecTensietcs n3 pexuma PABOTA gnuTenbHeim, 6onee
3-X CeKyHA, HaXXaTeM KraBuLLM [0].
Mocne atoro Ha uMdpoBON ANCNeln BbIBOAUTCS MEHIO BBOAA Napons B BUAE MuraiooLwmx Ludp: «0000».
C nomoLubto knasuw nporpammuposaHuns [A], [ V] Ha gucnnee BBecTn naponb «0002» n KpaTKOBPEMEHHO
HaxaTb knasuuy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO — nHAukaTop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO MHAMKaTop nepenget B pexum KOHOUTYPALINN.

=0 Mepexop ocywiectansercs
§ 8 AnuTenbHbiM, Gonee 3 cekyHa,
g ® HaXaTueM KHONKW “MeHI0" 1 BBoAa napons
o ‘ “0002" Ha unchpoBOM MHAMKATOPE
0002
T | S AR, ¥ SR > - T
Q%
o Bonee 2 cexyHa
S
m X
S 0000) [00.tP)
I
g
o
[o]
HEC
58|, .
cc|eg ~——[0000) [0TSC (0Tur)
8|28 A A A :
g g § i i (" Tocne Bsoa aHavenws Y
¥ |Sa i napamerpa "0001” i HaxaTus
c : ¢ Kknasuwy “Bein” npubop
\J Y | aBTOMATMYECKA NEepeiner
= 07 SF P~ —

PucyHok 4.1 - JQuaepamma ypogHel KoHghuaypauuu u Hacmpoek
4.4.1 KoHdmrypupoBaHue npubopa

Mocne nepexoga B pexum koHdurypauum Ha gucnnee NAPAMETP 1 nosButcs HasBaHWe YpPOBHS
KoHpurypauum: Al...SAVE. BeiGpaTb COOTBETCTBYHOLUMI YPOBEHL knasuwiamy «3Hay. A» n «3Ha4. V¥ ».

Mocne BbIGOpPa HYXHOTO YPOBHA HyXHO HaxaTb KpaTKOBPEMEHHO knasuily noateepxaeHus [O]. Mocne
3TOro Ha Aucnree nosiBUTCA HOMep M Ha3BaHue napameTpa.

BbibpaB Heobxoaumbii napameTtp knasuwamu [A], [V], AnNA u3MeHeHUs 3HayeHud napameTpa
HeoBXOAMMO CHOBA KpaTKOBPEMEHHO HaxaTb knasuiy [O].

Ha pucnnee B MuzawweM pexvme YCTaHOBUTCA 3Ha4eHWe napameTpa BbIOPaHHOro MyHKTa MEHIO:
Hanpumep, «0001».

C nomouwbto knasuw [A], [V], npy HeobxogumOCTW, NMPOU3BECTM M3MEHEHME 3Ha4YeHWs BbIOGPaHHOro
napameTpa, kpaTKOBPEMEHHO HaxaTb knaeuuly [®] — npubop cHoBa nepeiiaeT B pexuM BbIGOPa NapameTpa.

C nomoubto knaeuw nporpammupoBaHns [A], [ V] ycTaHOBUTE crneayrowmin Heob6XxoaMMbIA ANS USMEHEeHUst
MYHKT MEHI0, U T.4. NOKa Bce HeobxoanMble napameTpbl Ha AaHHOM YPOBHE KOHdUrypauum He 6yayT U3MeHEHbI.

Ona Toro 4Ttobbl BepHYTbCA K BbIOOPY YPOBHSA KOHUrypauuu, HeobxoAMMO HaxaTb W yAepxusBaTb B
TeueHue 2 cekyHn knasuy [O].

Janee BbIOpaTb criegyloWwnii ypoBeHb KOHAWUrypaumu, KOTOPbIA HYXXHO W3MEHWTb, W MOBTOPUTL
BbILLEN3MOXeHHble onepaunmn. M Tak 4o Tex nop, noka He ByayT M3MeHeHbl BCe HyXHble napameTpbl.

Bei3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHWUTb BCe U3MEHEHHbIE 3HAYEHWS B 9HEPTrOHE3aBMCHMMOW NamMSATU.
[Mpu coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMON NaMATW BbIXOL U3 pexuma KOHdurypauum ocylecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3MeHeHHble napameTpbl HE HY)XHO COXpaHsTb B 3JHEpProHe3aBWCMMON NaMaTv (napameTpbl
COXPaHSATCA B ONEepaTUBHOW NaMSTH), BBIXOA M3 pexuma KOHUrypaumm ocyecTBnaeTca AnvTenbHbim, 6onee 3-x
CeKyH[, HaxaTneMm KnasuLuu [O] UM MO UCTEYEHNUN BPEMEHN 2-X MUHYT.

4.4.2 HazHauyeHue ypoBHen KOHdUrypauumm

Tabnuya 4.1 - HazHadeHue u uHOUKayusi yposHel KoHguaypayuu

Ha3HaueHue ypoBHs HasBaHue UHpukaums

HacTpolika napameTpoB NepBoro gyHKLMOHANbLHOro AINL q
froka HopManuaaumm 1 MacluTabuposaHus J 1
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HacTtponka napameTpoB BTOPOro oyHKLMOHANBHOIO AIN2 H E
6roka Hopmanusaumu 1 MacliTabrpoBaHusi 17
HacTtponka napameTpoB nepBoro yHKLUMOHANLHOro ENC1 F = |
6roka nL |
HacTtponka napameTpoB BTOPOro yHKLMOHANLHOro ENC2 F I~ E
6roka ML
HacTtponka napameTpoB aHanoroBoro Bbixoga AOT H 0 t
HacTtpornka napameTpoB NepBoro ANCKPETHOro DO1 d t |
Bblxo4a O i
HacTpoinka napameTpoB BTOPOro ANCKPETHOIO DOT?2 d t E
BblxoAa O
HacTpoiika napameTpoB NepBOro OkHa oTobpaxeHus WND1 U M d ‘l
HacTpoiika napameTpoB BTOPOro okHa oTobpaxeHusi WND2 U M d 8
HacTtponka napameTpoB curHanmnsauum ALRM H L l— m
Abcumcchbl ONOpHbIX TOYEK NMHeapusaumm curHana, LNX1 L R |
nogasaemoro Ha AIN1 Fl g |
OpavHaThl OMOPHbIX TOYEK NIMHEapU3aumMm curHana, LNY1 L n ]:! |
nogasaemoro Ha AIN1 I
ABcLMCCHI OMOPHLIX TOYEK NHeapusaumMmu curHana, LNX2 | - E
nogaeaemoro Ha AIN2 LNy
OpauHaTbl ONOPHbIX TOYEK NUHeapu3aummn curHana, LNY2 | H E
nogasaemoro Ha AIN2 _ f_,
Kanubposka curHana, nogasaemoro Ha AIN1 CLI1 E L ] "
Koppekuus curHana, nogasaemoro Ha AIN1 COR1 E or "
Kanubposka curHana, nogasaemoro Ha AIN2 CLI2 [ L | E
Koppekuus curHana, nogasaemoro Ha AIN2 COR2 E or EI
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
OOwWwue cucTtemMHble HaCTPONKM SYS 5 .:‘ 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L 0l d

B panbHelilwem no TeKCTy pykoBOACTBA MAET ccbinka Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHA, a YY — Homep nyHkTa meHto (cM. npun. ).

4.4.3 BnokK KOHTpons ownb0K

B cucteme BO3MOXHbI OLLUMOKM TPEX TUMOB.
1) «Owmnbka Bxopa», KOrga BXOAHOW CWUrHam BbIXOOUT 3a npedensl AONYyCTUMOrO Avana3oHa C
nocnegytowlen nuankauwen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owwmbka kanMbpoBKU» — NnapameTpbl KanNnMBPOBKW BbIXOOAT 3@ AOMNYCTUMbIVA AUanasoH.

KonTponupyetcsa B peructpax 200 n 202 (201 n 203- ans AIN2) onsi cpaBHeHWs1 ¢ AaHHbIMKU Tabnuupl 5.2
0N COOTBETCTBYHOLLErO TMMNa Aatymka. Bo3amoxHas npuyvHa — HEeBEPHO NpoBeAeHa KannopoBka.

MHovkaumst JaHHOW  oOwubKM BO3MOXHaA Tonbko B pexume KOHOUIYPAUUA. T[Mpu  Hanuumm
COOTBETCTBEHHOMN OLUMOKM BKIOHAETCA COOTBETCTBEHHbIE MHAMKATOPbI A — BepxHW npegen curHana AL BHe
ponyctumoro ananasoHa, V- HWxHWUIA npegen curHana AL BHe gonycTtumoro ananasoHa.

3) «Owmnbka nonb3oBaTenA» npu kanubpoBke MMeeT MEeCTO Mpu MONWUTKe 3adaTb napameTpbl, KOTopble
BbIXOAAT 32 AONYCTMMbIV AnanasoH AN AaHHOro Tuna BXOAHoro curHana. Migpentnduumpyetcs coobweHune ErrC Ha
oncnnee NAPAMETP

Coobenne ErrC KBUTMPYETCS NOBTOPHBIM HaxaTuem knasuium [O].

Bo3MoXHbIE NPUYMHBI:

- OTCYTCTBUWE BXOAHOrO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMNa BXOAHOMO CUrHana yCTaHOBIEHHLIM NepeMbIYKaMm;

- He npoBoAwWnack kanmbposka.
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4.4.4 PaspelueHne KOH(puUrypupoBaHma wuHAuKatopa no cetu ModBus. 3anucb
napameTpoB B 3HEProHe3aBMCMMYHL NaMATb. 3arpy3ka napameTpoB M3 3HEproHe3aBUMCUMOW
namsaT

KoHdurypupoBaHvne nHaukaTopa npousBOAMTCA Kak C NMepefHeln naHenu nHaukatopa, Tak u no npoTokony
ModBus (RTU) (B cnyyae 3aka3a onuum uHTepderica). Yepes mHTepdeinc KoHDUrypupoBaHue npov3BOaUTCS C
NoMOLLbI0 NporpaMmMHoro npunoxenns MUK-koHdurypaTop (pacnpocTtpaHsieTcs 6ecnnaTHo).

Ona Toro u4Ttobbl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHWs napameTpoB KOHdUrypauumn yepes
UHTEpPdENC CyLLEeCTBYET ypo8eHb 3awumbl AOCTYNa K peructpaMm KoHdwurypauuu. 3anpetuTe Unu paspeunTb
[OCTYN K 3TUM perncTpam MOXHO C BEPXHErO YPOBHS, a Takke B pexume KoHurypauum niaukaropa.

4.4.4.1 PaspelueHune koHcdurypuposaHus no cetn ModBus

PaspelueHusa koHdurypmpoBaHusa no cetn ModBus paspeluaeTca Ha BEPXHEM YPOBHE 3anvCbio B PETUCTP
16 3HayeHus «1». Ecnn B aToM peructpe Haxoantcsa «0», To KOHUYpUpOBaHUE Ha BEPXHEM YPOBHE 3anpeLLeHo.

C nepegHen naHenu uWHOMKATOpa paspelleHMe nporpaMMUPOBaHUS  OCYLLECTBMSIETCS Ha YPOBHE
KoHdpurypauum LOAD npm BeiGope napametpa LOAD.00=0001.

HeobxooMMO NOMHUTL, YTO NOCne 3arpy3ku KoHdurypaumm Mo ceTu, Heobxoammo caenaTb 3anucb
napameTpoB B 3HEPro3aBMCMMOW NAMSATHU.

4.4.4.2 3annucb NnapamMeTpoB B 3HEProHe3aBUCUMMYIO NaMATb

3anncb NnapaMeTpoB B 3HEProHe3aBUCUMYIO NaMSATb 7pou38odumcs cregyowmum obpasom:

1) npon3secT MogMdMKaLMIO BCex HEOBXO0ANMbIX NapaMeTpoB.

2) ycTaHOBWTb 3Ha4eHne napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [O].

4) Ha gncrinee MAPAMETP nosiBatca cumBonbl "Su u", ykasbiBasg O TOM, YTO NPOMCXOAWUT onepauus
3arnncu B 3HEProHe3aBNCHMYHO NamMsAThb.

5) nocne ykasaHHbIX onepauuin GyaeT npousBedeHa 3anucb Bcex MOANMULMPOBAHHBLIX NMapameTpoB B
3HeproHesaBMcumyto namsaTb. [ocne nposegeHus 3anucu napameTpos Npubop nepengeT B pexum PABOTA. MNocne
3anuncu napameTp SAVE.O01 aBTomatmyeckm yctaHaBnmeaetca B 0000.

4.4.4.3 3arpy3ka napaMeTpoOB M3 3Hepro3aBsMcMMon NamsTn

[nsa 3arpy3kv napameTpoB HaCTPOeK nonb3oBaTens Heobxoanmo:

1) ycTtaHoBUTb 3Ha4eHus napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha gucninee NMAPAMETP nosiBATca cumBonsl " Ld u", yka3biBasg O TOM, YTO NPOMCXOAWUT onepauus
3arpy3ku nonb30BaTeNbCKMX HAaCTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyXeHbl BCe MOnb3oBaTenbCKMe HacTpoviku. [locne 3arpysku
napameTtp LOAD.O1 aBTomaTnyeckn yctaHasnmsaetcs B 0000.

4.4.5 3arpy3Ka 3aBOACKMX HAacTPoOeK MHAUKaTopa

Onsa 3arpy3kn napameTpoB HacTPOWKM NpeanpusaTUS M3rotoBuTens (ycTaHoOBKa 3aBOACKMX 3HAYEHWA Mo
ymMonyaHuio) Heobxoammo:

1) ycTaHoBUTb 3Ha4YeHusi napameTtpa LOAD.02=0001,

2) HaxaTtb knasuy [O],

3) Ha gucnnee MAPAMETP nosiBatca cumonsl "Ld F", yka3biBas 0 TOM, YTO MPOWCXOAMT ornepauus
3arpy3ku 3aBOACKUX HacTPOEK.

4) nocne ykasaHHbIX onepauuy ByayT 3arpyxeHbl BCe 3aBOACKME HacTpolnku. lMocne 3arpysku napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmeaetcs B 0000.

Heob6xodumo noMHUMB:

1) yTo Nocne 3arpy3ku HacTpoek npu HeobxoauMOCTM HeobXOAMMO NPOM3BECTM 3anUCb NapameTpoB B
3HEProHE3aBUCUMMYHO NaMsATb, B MNPOTMBHOM CryyYae 3arpyXeHHas uHdpopMauusi He OyadeT coxpaHeHa npwu
OTKIMHOYEHUMN NMUTAHUS MHAMKATOPA;

2) nocne 3arpy3k1 3aBOACKUX HACTPOEK, HACTPOMKK Nonb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B NamsiTb He MPOU3BOAMIIACh, TO MOCME BbLIKMYEHUS MUTaHUS, B NamsTU OCTaHyTCs
cTapble HaCTPOWKM.

4) 3aBoCKME HAaCTPOWKU MNOMb30BaTENb NU3MEHUTb HE MOXET.

4.5 MNopsagok HaCTPOMKKM aHANoroBoro BXoAa U aHanoroBoro Bbixoga

Mpu HacTpolike U NepecTpomke C OAHOMO TUMa BXOAHOrO cUrHana Ha Apyroi Tun, HeoB6XoanMOo NpPUBECTU B
COOTBETCTBME criefytoLlee:

- NapameTpbl MEHI0 KOHGMIypaLmm, oTBevatoLme T1ny BXo4HOro curHana,

- NOMOXeHWs NepeMblYek Ha nNnaTe npoleccopa (YCTaHOBMNEHHON BHYTPU UHAMKaTopa).

Tunbl BXOAHBLIX CUrHATOB, 1 MOMOXEHUs NepeMblveK NpuBeaeHsbl B Tabnuue 4.2,
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Tabnuuya 4.2 — [NonoxeHusi nepembiHek Orisi pasHbIX Murnog 8X00HbIX CUEHaI08

MNapameTp MeHio | MonoxeHue nepemblvek Ha nnaTte
Tun BxogHOro curHana

KOHcurypaumm npoueccopa
Ot 0 MmA o 5 MA  Rex=400 Om AIN.00=0001 JP2[1-2], [7-8] |JP1 [3-4], JP3 [5-6]
Ot 0 MA 710 20 MA, RBX=100 OM AIN.00=0001 JP2[1-2], [5-6] |JP1 [3-4], IP3 [5-6]
OT 4 MA 10 20 MA, RBX=100 OM AIN.00=0001 JP2 [1-2], [5-6] |JP1 [3-4], IP3 [5-6]
Ot 0B go 10B, RBXx=25 KOM AIN.00=0001 JP2 [2-4], [5-7] |JP1 [3-4], JP3 [5-6]
O7 0 MB po 75 MB AIN.00=0001 JP2 [1-2], [5-7] |IP1 [3-4], IP3 [1-2]
Ot 0 MB 10 200 MB AIN.00=0001 [ JP2[1-2], [5-7] |JP1 [3-4], JP3 [3-4]
OT0B o 2B AIN.00=0001 [ JP2[1-2], [5-7] |JP1 [3-4], JP3 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN.00=0003 JP2 [1-2], [5-7] |JP1 [1-2], JP3 [3-4]
TCM 100M, o1 muHyc 50°C go nntoc 200°C AIN.00=0004 JP2 [1-2], [5-7] |JP1 [1-2], JP3 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN.00=0005 JP2 [1-2], [5-7] |JP1 [1-2], JP3 [3-4]
TCIM 500, Pt50, oT MmuHyc 50°C go nntoc 650°C AIN.00=0006 JP2 [1-2], [5-7] |JP1[1-2], JP3 [3-4]
TCI 1000M,Pt100, ot muHyc 50°C go nntoc 650°C AIN.00=0007 JP2 [1-2], [5-7] |JP1[1-2], JP3 [3-4]
TCI rp.21, o1 MmuHyc 50°C go nntoc 650°C AIN.00=0008 JP2 [1-2], [5-7] |JP1 [1-2], JP3 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN.00=0011 JP2 [1-2], [5-7] |JP1 [3-4], JP3[1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN.00=0012 JP2 [1-2], [5-7] |JP1 [3-4], JP3[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN.00=0013 JP2 [1-2], [5-7] |JP1 [3-4], JP3[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN.00=0014 JP2 [1-2], [5-7] |JP1 [3-4], JP3 [1-2]
TIMMN10 (S), ot 0°C go nntoc 1600°C AIN.00=0015 JP2 [1-2], [5-7] |JP1 [3-4], JP3 [1-2]
TP (B), ot 0°C go nntoc 1800°C AIN.00=0016 JP2 [1-2], [5-7] |JP1 [3-4], JP3[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN.00=0017 JP2 [1-2], [5-7] |JP1 [3-4], JP3[1-2]

MpumeyvaHums.

1. MNonoxeHne nepemblvek ONS HACTPOMKM aHanoroBblX BXOAOB LOSMKHO COOTBETCTBOBATb MOSIOXKEHUIO
nepemMblideK Ha aHanoroBoM BXO4e Ha njiate npoueccopa, a Takke COOTBeTCTBOBaTb HOMepy napamMeTpa MeHKo

KOHCbI/IpraLI,VIVI aHanoroBoro Bxoga, otee4aroLiero 3a Tun BXogHOro curHana.

2. CmelleHne BxogHoro curHana 4-20mMA yctaHaBnuBaeTCcs NPorpaMmMHo.
3. XapakTepucTuKkun TUMOB BXOAHbIX CUrHanoB NpuBeAeHsl B pasgene 1.
4. Mopsaok KanMbpOoBKM BXOAHBIX aHanoroBbIX CUrHanoB npveeaeH B pasgene 5.
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PucyHok 4.2 — NonoxeHue nepembI4eK Ha rsiame rpoyeccopa U Ha Mooyrie aHasi0208020 8bIx00a

Mpu HacTpovike n NepecTpoike ¢ OAHOrO TUMNa BbIXOAHOIO CUrHarna Ha OpYron Turn, HeO6XOAMMO NPUBECTU

B COOTBETCTBME NOJIOXKEHNE NepeMblHkn Ha Mo4yne aHanorosoro Bbixoaa (yCTaHOBJ'IeHHOM BHYTpU VIH/J,MKaTOpa).
Tunbl BbIXO4HbLIX CUTHAMNOB 1 MOMOXEHUSI NEPEMbIYKM NPUBELEHDI B Tabnuue 4.3.

Tabnuua 4.3 - [NonoxeHusi nepemMbi4eK 07151 pa3HbIX MUM08 8bIXOOHbLIX CUSHAaI08

MNonoxexune MpenenbHble 3HaYeHUA BXOAHOIO
Tun nepemMbiyku J1 Ha MpepenbHblIe MHAUUUPYEMble 3HaYEeHUSA CUrHana npu kanu6poBke npubopa
BbIXxoAa | nnarte aHanoroBoro npu KkanubpoBke npubopa HayanbHoe KoHeuHoe
BbIxoAa 3Ha4YeHue 3HavyeHue
0-5 A [2-3] o 0 mMA 5 mMA
0-20 MA [1-2] unu B yCTaHOBJ‘Igll-i?iI.:.I.XITOG?(.I-?I/I‘?GCKVIX eanHuLax 0 mA 20 mA
4-20 A [1-2] 4 mA 20 vA




23

5 KanubpoBka 1 npoBepka MHAMKaTopa

KaJ'IVI6pOBKa MHOMKaTOpPa OCYyLLeCTBNAEeTCA:

e Ha 3aBoge-u3rotoBuTtene npu BbiNycke nHaukatopa
e [Nonb3oBaTenem:

- NPV CMeHe Tuna gaTyuka,

- MPU NOArOTOBKE K NnoBepke (kannbpoBke).

5.1 Kanu6poBka aHanoroeBoro Bxoga

5.1.1 NMopsaaok KanMbpoBKM BXOAOB ANSA NOAKMNIOYEHUA AATYMKOB C BbIXO4HbIM CUrHANoOM
NOCTOSIHHOIO TOKa

1) B pexume koHurypauum yctaHosute napameTp CLI1.00(CL12.00) " KannbpoBka Ha4ansHOro 3HaveHus
CuMrHana nofaBaeMoro Ha nepBbii (BTOPON) (OYHKUMOHaMbHbLI 6roK Hopmanusauum u macwTtabuposaHus
Mopkniounte k aHanorosomy Bxoay Al uHamkatopa UTM-110H 06pasuoBbil MCTOYHMK MOCTOAHHOTO TOKa WU
yCTaHOBUTE BenuuuMHy curHana pasHyio 0 MA (nnn 4 MA) B 3aBUMCMMOCTM OT Tuna BXOQHOrO CUrHamna kaHana,
cooTBeTcTBytoLyto 0% auanasoHa.

BoaMoxHbI ABa BapunaHTta KaJ'IVI6pOBKMZ

- pyyHas kanubposka: Haxumas knasuwu [A] wm [V], yctaHoBMTe Ha gucnnee 3HadveHve Al B
TEeXHUYECKMX eanHnLax, cooTeeTcTylolee 0%. Haxatb knasuwy [O].

- aBTOMaTu4yeckas kanmbposka: HaxmuTe ogHoBpemeHHo knasuwuv [A] v [V]. [Npn aTOM AOMKHBI HaYaTb
OOHOBPEMEHHO Muratb MHAMKaTopbl curHanm3aumn A n V. [TOBTOPHO HaXXMUTe OAHOBPEMEHHO KraBuwwu [A] u
[V]. Ha ancnnee gonmxHo 3admkenpoBaTbCs 3HaveHne, cootBeTcTytolwee 0% avanasoHa.

2) B pexwume koHdurypaumm yctaHosuTe napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOrO 3Ha4YeHUsi
CurHarna nogaBaemMoro Ha nepBblii (BTOpoW) yHKLMOHaNbHbIN 6ok HopManu3auum 1 macluTabupoBaHus .

3) YcTtaHoBMTE BEMUYMHY curHana paBHyo 5 MA (unu 20 MA) B 3aBUCMMOCTM OT MCMOMHEHMWS KaHana,
cootBeTcTBytowyto 100% ananasoHa. Haxumasi knasuwm [A] wnu [ V] ycTtaHoBUTE Ha gucnnee 3HadveHve Al B
TeXHMJYeckux egunHuLax, coorsetcreytoee 100%. HaxaTb knaBuwy [0].

4) Oina 6onee TouHOM KannMBPOBKM KaHana NoBTOpPUTE onepauny HECKOSbKO pas.

Heob6xodumMo noMHuUmMb, 4TO Mocne nposeaneHna KaJ'IVI6pOBKl4 Heobxoanmo npon3eectnn 3anucb
napamMeTpoB B 3HEProHe3aBUCMMYIO NaMATb, B MPOTUBHOM Crlydae BBeJeHHad VIH(*)OpMaLI,VIﬂ He 6y/1eT COXpaHeHa
Npu OTKNKYEHUN NNTaHNA NHAUKaTopa.

3AMEYAHUA 10 OFEPALUSIM KAJTIMBPOBKU

B npouecce pydHow kannbposku He TpebyeTtcsa ToyHOro pasBeHcTBa curHanoB 0% u 100% guanasona.
Hanpumep, MOXHO npoBOAWTb KanmnbpoBky ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOObLI MO
LUMPOBOMY MHAMKATOPY YCTAHOBUTbH 3HAYeHUe, MakcumarnbHO OnmM3Kkoe K yCTaHOBIIEHHOMY 3Ha4YeHWI0 BXOAHOro
curHana.

Ons noBbILWEHMS TOYHOCTU W3MEPEHUS BXOLHbIX aHaNOroBbiX CWUrHanoB [OMYCKaeTCs KanmbpoBKy
npou3BoanTb ANS BCEW Lenu npeobpa3oBaHns curHana ¢ y4eTom BTOPUYHbIX Mpeobpa3oBaTenen curHanos.

Hanpumep, gna BxogHow uenu: damyuk — npeobpasosamenb — uHOukamop UTM-110H wCTOYHUK
06pasuoBoro curHana noakmnoyaeTcs BMECTO AaTtyvka, a onepaums kannbpoBK/M BXOLHOMO cUrHamna npousBoauTcs
Ha nHamkatope MTM-110H.

5.1.2 MNopsgok KanUMOpPOBKM BXOAOB pANA MNOAKMIOYEHUS [AaTYNKOB TEPMOMETPOB
CONnpoOTUBNEHUS

lNopsidok kanubpoeku exo008 Orisi MOOKIYEeHUs am4yukoe mepmomempos corpomusneHuss TCM 50M:

1) B napametpe «koHdurypaumm AIN1.00(AIN2.00) ycTtaHoBUTb 3HayeHve "0003". T[lonoxeHue
OeuMManbHOro pasfenuTens, HWKHUA W BEepXHWA npeden pasMaxa LkKanbl YCTAHOBSITCS aBTOMaTU4ecKu B
COOTBETCTBUN C Tabnuuen 5.1.

2) MopkntounTb MarasuH conpotmenennii MCP-63 (MCP-60M nnv aHanornmyHeln npubop ¢ aHanormyHbIMm
XapakTepuCTUKaMn He XyXe yKasaHHbIxX) K Bxody Al BMECTO MOAkM4Yaemoro gartyvka TepmonpeobpasoBartens
COMNPOTMBIIEHUSA COMNACHO CXEME BHELLHWNX COeANHEHWI (CM. NpunoxeHne b).

3) Ha marasuHe coOnpoTMBREHWUIA YCTAHOBUTL 3HAYEHUE COMPOTUBIIEHWUS ANS BbIGPAHHOrO TMnNa gartyuka
39,22 Om, COOTBETCTBYIOLLEE HAYaNbHOMY 3HaueHnto. HaxaTtb knasuwy [@]. Cm. Tabnuuy 5.1.
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4) B pexxvme KoHGUrypaumm yctaHoBuTb napameTtp CLI1.00(CLI2.00) "KannbpoBka HayanbHOro 3Ha4eHums
CurHana noJaBaeMoro Ha nepBbll (BTOPOMW) (pyHKUMOHamnbHbIA Gnok HopManu3auuMm u macltabupoBaHus'.
Haxumas knasuwu [A] unu [V] ycTaHoBUTE Ha LMGPOBOM AuUCNree 3HayYeHue, COOTBETCTBYIOLee TemnepaType
Havana LKanbl npu kanubposke "-50,0°C". HaxaTb knasuwwy [O)].

5) B pexume koHdurypaummn yctaHosutb napameTp CLI1.01(CLI2.01) " KannbpoBka KOHEYHOrO 3Ha4YeHust
CurHana nogasaemMoro Ha nepsbln (BTOpoW) yHKLMOHaNbHbLIN 6nok HopMmanu3auun u mactabuposanus .

6) Ha marasvHe conpoTMBREHWUIA YCTaHOBUTE KOHEYHOE 3HaYeHWe COMPOTUBIIEHUS MpU kanubpoBke Ans
BblGpaHHOro Tuna gaTtynka 92,77 Om.

7) Haxxumasa knasuwin [A] nnm [V] ycTaHOBUTL Ha Aucnnee 3HadeHue, COOTBETCTBYHOLLEE KOHLY LUKanbl
npw kanubposke "200,0°C". Haxatb knasuy [O].

8) Ansa 6onee To4HON KanNMBPOBKM KaHana NOBTOPUTE onepauuy HECKONbLKO pas.

5.1.3 KanubpoBka Bxoga AnsA noaknYeHUs OaTYUKOB TEPMOMETPOB COMPOTUBIIEHUA
TCM 100M, TCI 100M, TCM 500N

KanuGpoBka Bxoaa Npov3BoaMTCa aHanormyHo kanmbposke Bxoga TCM 50M, 3a ncknoyeHnem yCcTaHOBKM
WHbIX 3HA4YeHUN Ha4vana v koHua wkansl Ana TCI, HayanbHbIX U KOHEYHbIX 3HAYEHUA COMPOTUBIEHUA Ha MarasmHe
conpoTueneHus (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKa aHanorosoro Bxoga Asisi TepMO3rieKTpU4eCcKnx npeobpasoBarenen

[na Tepmonap npu kannbpoBke ycTaHOBWUTL TN Tepmonapsbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa MOAKMYMTL KanubpaTop HanpskeHus, Hanpumep auddepeHumanbHbii BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHanorM4HbIMM

conpoTuBieHus,

XapaKTepucTUKamu.
yCTaHaBnvMBasi HauyanbHble W KOHEYHble 3HAYEHWUsI HaMpPsHKEHWUN,

Hanee

KanubposaTb

HayanbHOMY U KOHEYHOMY 3HAYEHMIO LKarnbl BbibpaHHOM Tepmonapsbl (CM. Tabnuuy 5.1).

KaHan aHanorn4Ho

TepmMomeTpam
KOTOpbIE COOTBETCTBYIOT

MprumeyvaHne: ABTOMaTMyeckasi KOpPPEKLUMs1 XONoOHOro crnasi AofkHa ObiTb oTkmodeHa AIN1.07=0000.
3HauyeHve TemnepaTypbl B pEXUME PY4HOW KOPPEKLUMM YCTaHOBUTL Ha ypoBHe AIN1.08=000,0.

5.1.5 Tabnuua TMNOB [aTYMKOB U peKoOMeHAyeMble npegeribl KannMopoBKu

Tabnuua 5.1 - Tunbl damyukos U pekomeHOyemble npedersibl Kanubposku

Tvn gaTyuka,

MpenenbHble 3HaYeHUs1

F'papmpoBoYHas MNpeaenbHble UHANLMPYEMbIE BXOAHOro curHana npu
Kopn Bxoaa g;lgnasou XapakTepucTuka 3HaYeHUsi Npun KanubpoBske KannbpoBKe MHAMKaTopa
AHoro n HCX MHAUKaTopa
curHana
HavyanbHoe | KoHeuHoOe
3HaYeHue 3Ha4YeHue
O1 0 MA oo 5 MA 0 MA 5 MA
0001 Ot 0 MA g0 20 MA 5 0 MA 20 MA
0002’ Ot 4 MA oo 20 MA | JlvHenHas, O71 0,0 % Ao 100,0 % 4 mA 20 mA
' OT0Bpo10B KsagpaTtnuHas, WNN B YCTAHOBIEHHBIX TEXHNUYECKMX 0B 10B
0009, "
0010 OoT0Bpoo2B IlnHeapusoBaHHas eauHuuax 0B 2B
Ot OMB no 75mB 0mB 75 vB
Ot OMB o 200mB 0 mB 200 vB
0003 TCM 50M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 39,225 Om 92,775 Om
0004 TCM 100M, W10=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 78,450 Om 185,550 Om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 180,0 °C | 41,710 Om 93,640 Om
TCI 50M, W390=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 Om | 166,615 Om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 Om 166,320 Om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 39,975 Om 166,910 Om
TCn 1000, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 Om 333,230 Om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,050 Om 332,640 Om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0°C | 79,950 Om | 333,820 Om
0008 TCI p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 Om | 153,300 Om
0011 Tepmonapa TXKK (J) Ot 0°C go nnoc 1100°C 0 mB 63,792 mB
0012 Tepmonapa TXK (L) Ot 0°C pgo nntoc 800°C 0 mB 66,442 mB
0013 Tepmonapa TXKH (E) Ot 0°C go nntoc 850°C 0 mB 64,922 mB
0014 Tepmonapa TXA (K) Ot 0°C po nntoc 1300°C 0 mB 52,410 mB
0015 Tepmonapa TMM10 (S) Ot 0°C go nntoc 1600°C 0 mB 16,777 mB
0016 Tepmonapa TMNP (B) Ot 0°C po nntoc 1800°C 0 mB 13,591 mB
0017 Tepmonapa TBP (A-1) Ot 0°C pgo nntoc 2500°C 0 mB 33,647 mB
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5.1.6 Koppekuusa nokasaHuMi gaTymMka TepMOKOMMNeHcauum

[aTtymk TepMoKomneHcaummn (Bxoa TemrnepaTypHO/ KOMMEHcaUMn XONo4HOro cnasi Tepmonap) yCTaHOBMEH
Ha TbINIbHOW CTOPOHE UHAMKaTopa.

C nomoubio napametpa SYS.14 cmellanTcs 3Ha4YeHus noryyvaemble OT Tepmonapbl. B gaHHOM MeHio
uncpoBoM  AMCNNEeN MokasbiBaeT 3Ha4YeHuwe TemnepaTypbl MOfy4eHHoe OT Tepmonapbl, KOTopoe npu
Heo6XoAMMOCTIN OTKOPPEKTMPOBATL C NOMOLLILIO KNasuLl nporpammumpoBaHns A V.

Hanpumep, ecnu TemnepaTypa wusmepsiemon cpeau 40,5°C, a wuHaukatop nokasbiBaet 40,8°C, 1O
Heo6XoaMMO 3alTh B NyHKT MeHo SYS.14 u knasuwen [V] ymeHbLMTb 3HaYeHusa Temnepatypbl ¢ 40,8 go 40,5.
HaxaTb knaeuwy noateepxaeHns [O] n coxpaHUTb W3MEHEHMS B COOTBETCTBYIOLIMM NMyHKTE MEeHio (CM. pasaen
4.7.5).

5.2 Kanu6poBKa aHanoroBoro Bbixoaa

Mepen Hayanom KanubpOBKM aHaroroBoro Bbixo4a HeoOXoAMMO MpPUBECTM B COOTBETCTBYHLLEE
nonoXeHne nepemMblykM Ha Moayrne yHMBepcanbHbIX BXO4OB MHAUKATOPA. TWMbl BbIXOOHBIX CUrHAMNoB 1 NomnoxeHue
nepemMblyek npmBeaeHsl B Tabnuue 4.3 pasgena 4.5.

YpoBeHb kanubpoBkM aHanoroBoro BbiIxoda umeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
Ons uHAMKauMm aHanoroBoro Bbixoaa B %. Ecnun nHamkatop MTM-110H HaxoguTcs B py4HOM pexume, TO B 3TOM
NyHKTE MOXHa TaKke NPOU3BOAUTL U3MEHEHUSI COCTOSIHMA aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpOBKUM HayanbHOTO M KOHEYHOro 3HayeHust
aHanorosoro BbixoAa. [opsAoK kKanMbpoBKX CReayoLMIA:

1) TNopkniounte Kk aHanorosomy Bbixogy AO uvHAuMkaTopa 06pasuoBbIi M3MepUTENbHBLIM Npubop —
MunnnaMmnepMeTp NOCTOSAHHOIO TOKa.

2) B pexume koHdwurypaumm yctaHoBuTe napametp CALO.01 "KanubpoBka HavanbHOro 3HayYeHus
aHanorosoro Bbixoga AO".

3) Haxumasa knaBuwm [A] wnn [V] ycTaHOBMTE BENWYMHY BbIXOOHOTO CUrHamna no munnuamnepMmeTpy
paBHyto 0 MA (nu 4 mA), cooTBeTcTBYIOWYO 0% AManasoHa, B 3aBUCMMOCTU OT UCMOJTHEHMS KaHana.

4) HaxaTb knasuy [O].
5) YctaHoBuTb napametp CALO.02 "KannbpoBka KOHEYHOro 3HadYeHus aHanorosoro Beixoga AO"

6) Haxvnmas knasvwm [A] vnu [V] ycTaHOBMTE BENWYMHY BbIXOOHOIO curHamna no mMunnuamnepmerpy
paBHyto 5 MA (nnn 20 mA), cootBeTcTBytowyto 100% amanasoHa, B 3aBUCMMOCTU OT UCMOSNTHEHUS KaHana.

7) Haxatb knasuy [Q].
8) Ins 6Gonee ToYHOM kKanNMBPOBKM KaHanNa LMKNMYECK NOBTOPUTE OMepaLmio HECKOMbKO pas.

Heobxo0umo nomMHUMBb, 4TO Nocne NPoBEeAEHUS KanubpoBKN HEOBXOAUMO NPOU3BECTU 3anUCb NapameTpoB
B OHEpProHe3aBUCHMYID NaMsiTb, B MNPOTMBHOM Cllyyae BBeAeHHast MHdopmauusi He OyaeT coxpaHeHa npu
OTKIOYEHUWN NUTaHUSI HAMKaTopa.

6 TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHus

TexHU4eckoe obcnyXmBaHue 3aknoyaeTcs B NpoBeAeHUM paboT Mo KOHTPOIO TEXHUYECKOTO COCTOSIHMS 1
nocreayowemMy YCTpaHEHUD HEOOCTaTKOB, BbISIBMEHHbIX B MPOLECCe  KOHTPOMs;  NpodunakTuieckoMy
06CnyXMBaHUIO, BbINOHAEMOMY C YCTAHOBIIEHHOW MEPUOANYHOCTbLIO, ANMUTENBbHOCTLI0 U B OnNpeaeneHHOM Mopsiake;
YCTPAHEHWNIO OTKA30B, BbLINOMHEHNE KOTOPbIX BO3MOXHO CUNaMu MepcoHana, BbIMOMHSIIOWEro TEXHUYECcKoe
obcnyxuBaHue.

6.2 Mepbl 6e3onacHocTH

MNMpeHe6GpexxeHne MepamMu NPefOCTOPOXKHOCTUA U NpaBUNIaMu IKcNyaTauuMm MOXeT cTaTb NPUYUHOMN
TPaBMUPOBaHMWSA NepcoHana unuv noBpexaeHnsa oéopyaoBaHus!

Ona obGecnevyeHuss 6e30NacHOro MCMNONIb30OBaHUA OOGOPYAOBAaHUA HEYKOCHUTESNIbHO BbINOJTHANTE
yKa3aHusi AaHHOW rnasbl!
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6.2.1 Bugom onacHoctu npu pabote ¢ UTM-110H ecTb nopaxatowiee AENCTBUE INEKTPUYECKOrO TOKa.
MCTOYHMKOM OnacHOCTW eCTb TOKOBEAYLLME YaCTW, KOTOPbIE HAaXOASATCS Mo HaNpPsKEHNEM.

6.2.2 K akcnnyataumMuM uHAMKaTOpa [OOMyckalTcs nuua, WUMelluMe paspelleHne gns pabotbl B
anekTpoycTaHoBKax HanpsixeHnem go 1000 B 1 n3yumBLuMe pykoBOACTBO MO 3KCNyaTaumum B NOSIHOM obbeme.

6.2.3 Okcnnyatauma WHAMKaTopa paspellaeTcs Npu HamnuMuMu WHCTPYKUUKW Mo TexHuke 6esonacHocTw,
YTBEPXOEHHOW MpeanpusTneM-noTpedbutenem B YCTAaHOBIMEHHOM MOPSAKE W y4MTbIBAlOWEN cneumduky
NPUMEHEHNsT WMHOMKaTopa Ha KOHKpPeTHOM obbekTe. [Mpu MOHTaxe, Hanagke W akchnyaTauum Heobxoaumo
pykooacTteoBaTbcs [JHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OIMPKHbI MPOBOAUTLCA MPU  OTKIKOYEHHOM
3NEKTPONUTaHUN.

6.2.5 lNpwn pasbopke uHAMKaTopa Ans yCTpaHEHUs HeucrnpaBHOCTEN NPUBOp AOIMKEH ObiTb OTKMIOYEH OT
CeTN ANEeKTPONUTaHUs.

7 XpaHeHue U TpaHCNopTUpPOBaHue

7.1 YcnoBua XxpaHeHUs1 uHaQukKaTtopa

7.1.1 Cpok xpaHeHus B noTpebuTenbckon Tape - He Gonblie 1 roaa.

7.1.2 WNHgukaTop [OIMKEH XpaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEHMU Mpu TemnepaTtype
okpyxatowiero Bosgyxa oT MuHyc 40 °C go nmtoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA pEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B NOMELLEHUM He AOSMKEeH cogepxaTb Mbiv U MPUMECcKH arpeccuBHbIX NapoB W rasos,
BbI3bIBaMOLLMX KOPPO3MIO (B YACTHOCTU: ra3oB, COAePXaLLNX CEPHUCTbIE COeAVHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHUs WM 3SKChfyaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop n He
nogBepraniTe ero HWKakoMy MexXaHW4ecKOMYy BO3[AEeNCTBUIO, TakK KaK YCTPOMCTBO MoOxeT adedopmMupoBaTbcs M
NoBpPeanTbLCS.

7.2 YcnoBus TpaHCNoOpPTUpOBaHNA NHANKaTOpa

7.2.1 TpaHcnopTMpoBaHMe MHAOMKATOpa B YNaKOBKE MPeanpusiTUA-M3roTOBUTENS OCYLLECTBNSETCS BCEMMU
BMAAMW TpaHCNopTa B KPbITbIX TPAHCMOPTHBLIX CPEACTBaX. TpaHCNopTMPOBaHME caMorieTaMmmn JOIMKHO BbIMOMHATLCA
TOMbKO B OTaNIMBaeMbIX repMeTU3MPOBAHHbBIX OTCEKaX.

7.2.2 ViHgukaTtop AOMKeH TPaHCMOPTUPOBATLCA B KNMMATMYECKMX YCMOBUSIX, KOTOpble COOTBETCTBYIOT
ycnosusim xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHun He HUXe 35,6 klMa 1 TemnepaType He HUXE MUHYC
40 °C unu B ycnoBusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pa3rpy304HbIX paboT M TPaHCNOPTUPOBaHWM 3anakoBaHHbIA NpuMbop He LOIKeH
noaBepratbCsi pPe3kMM yaapam U BNUsSHUIO aTtMocdepHbiX ocagkoB. Cnocob pasMelleHnsi Ha TpaHCMOPTHOM
CpeAcTBe AOMMKEH UCKIIOYaTh NepeEMELLEHNE MHONKaTopa.

7.2.4 Tepen pacnakoBbIBAHNEM MOCIIE TPAHCMOPTUPOBAHNS NMPU OTpULATENbHOM TeMnepaType MHOUKaTop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 4acoB B YCNOBUsIX xpaHeHust 1 cornacHo FTOCT 15150.

8 NapaHTM usroroBuTens

8.1 MNpoussoanTenb rapaHTUPyeT COOTBETCTBUE MHOUKATOPA TEXHUYECKUM ycnosusm TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv u aKcnnyatauum, ykasaHHblX B HACTOSALWLEM PYKOBOACTBE, NOTpebuTenb NMwaeTcs npaBa Ha rapaHTuio.

8.2 [apaHTUMHbBIN CPOK aKcnnyaTtauuum - 5 net co AHS OTrpy3kM uHAuKatopa. [apaHTUiHBLIA CpoK
aKcnnyaTaunm MHANKaTOPOB, KOTOPbIe MOCTaBMSATCS Ha dKCnopT - 18 mecAueB Co AHA NpocrefoBaHUs UX Yepes
roCyAapCTBEHHYIO rpaHuLy YKpauHbl.

8.3 o goroBopeHHOCTH € NoTpebuTenem npeanpusaTMe-M3roToBUTENb OCYLLECTBNSET nocrnerapaHTUiiHoe
TeXHUYeckoe O0OCMyXMBaHWe, TEXHUYECKYD MOAAEPXKKY W TeXHWYEeCKMe KOHCynbTauuu MNo BCEM BMOAAM CBOEN

NPOAYKLMM.
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MpunoxexHus

NMpunoxeHune A - NabapuUTHbIe U NpUCOeAUHUTESIbHbIE
pa3mepbl UTM-110H

Pasmepbi yugpoebix UHOUKamopoe: MAPAMETP
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PucyHok A.2 - MabapumHbie pa3mepbl uHOukamopa UTM-110H
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NMpunoxeHue b - NogknioyeHne nHaukatTopa. Cxemsbl
BHELWHUX coeANHEeHUN

MpunoxeHue b.1 MogkniovyeHne BHeWHUX cUrHanoB K nHgukatopy MTM-110H
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Pucyrok b.1 - [NodknoyeHue sHewHux yenel K uHOukamopy UTM-110H

MpunoxeHue b.2 PekomMeHAaumMm no nogKno4YeHU0 QUCKPETHbIX CUrHanoB
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MpunoxeHune bB.2.1 PekomeHAaauMu no nNOAKMIOYEHUO WHAYKTUBHOW Harpysku ans
MeXaHM4ecKoro pene

B uenax nepemMeHHOro TOka AnNs MOAKMIOYEHWS WMHAOYKTUBHBIX Harpy3ok K AWCKPETHOMY pernenHomy
BbIXOOHOMY CUrHany pekoMmeHgyeTcs ucrnonb3osate RC-AeMndupyoLLyo LIenoYKy.

Mpumep Takon cxembl M306paxeH Ha pucyHke B.3.

PekomeHayeTca ans uenen nepeMeHHoro toka HanpsbkeHvem 220 B Bmecto RC-uenouku ucnonb3oBatb
Bapuctop CH2-1 Ha HanpsxeHve 420 B. lNpumeHeHne BapucTopa MO3BONSAET MNPeAoTBpPaTUTL HE TOMbKO
WHOYKTUBHbIE HABOOKM, HO M noracuTb Gonblune BCMECKU CurHana, BO3HWKaLMe B CUMOBBIX Lensax nuTaHus oT
Apyroro obopyaoBaHus.

rae, R1 - peanctop MJIT-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - MHOYKTUBHAs Harpyska.

Pucyrok 5.3 — Cxema nodkrntoyeHuUs1 UHOYKMUBHOU Hagpy3KU K MEXaHU4YeCKoMy perie
MpunoxeHue 5.2.2 PekomeHgauum no NOAKIMHOYEHUIO TPAH3UCTOPHbLIX BbIXOAOB

Mpy noAKMYeHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTOpbl, CONeHouabl U T.M.) K
OMCKPETHBIM TPaAH3UCTOPHBIM BbIXOAaM perynatopa, Bo usbexaHue Bbixoda U3 CTPOs BbIXOQHOIO TpaH3ucTopa 13-
3a 0OonbLIOro TOKa CaMOVHAYKUUW, napannenbHo Harpyske (obmoTke pene) Heobxooumo ycTaHaBnMBaThb
6nokvpytowmii auoa VD — cm. pucyHok B.2. BHelwHui guon ycTaHaBnuMBaTb Ha KakOOM KaHare, K KOTOPOMY
NOAKI0YEHA NHOYKTUBHAS Harpy3ska.

Tun yctaHaBnusaemoro avopga KO209, KO258, 1N4004...1N4007 vnu aHanornyHbln, paccyYNTaHHbIN Ha
obpaTHoe HanpsixeHne 100 B, npsimon 1ok 0.5 A.

MpunoxeHue B.3 Cxema nogknioyeHna nHtepdenca RS-485

MpeobpaszoBaTtenb NHTepdencos
Brn-485 (RS232/485), nnu
BrNA-52 (USB/ RS485)

L po 1200m
R1
At RS485
RzD :I-‘
B-
PPN R LO
RGND
A+ B- A+ B- A+ B-| o 32 npuGopos A+ B- A+ B-
01 02 03 30 31
UTM- UTM-111B| |UTM-111 MTP-8 MUK-21
110H

PucyHok B.4 - OpeaHu3auyusi uHmepgelicHol ces3u Mex0y KOMMbIoMepoM U UHOUKamopamu Ul KoHmposaepamu

1. K komnbloTepy moxeT ObiTb nogknioyeHo Ao 32 npubopoB, BkMtoyas npeobpasoBaTtens MHTepdencos
BMNn-485 (BMNM-52).

2. Obwasn gnvHa kabenbHOW NUHMM CBSI3N He AOorMkHa npeBblwate 1200M. 3aBMCMMOCTb MakCUMarbHOWN
OMVHBI IMHUK CBA3M.

3. B kauecTBe kabenbHON NNHWUM CBA3W NPEANOYTUTENBHO UCMONB30BaTh SKPAHMPOBAHHYIO BUTYIO Napy.

4. InvHa oTBeTBNEHUN Lo, 4OMmKHa ObiTb Kak MOXXHO MEHbLLEN.
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5. K nHTepdelnicHbiM BXxogam nNpmbopoB, PacnofOXeHHbIM B KpanWHWX TOYKax COeAMHWUTENIbHOW NUHUK
HeobXo4MMO MOAKMYMTE ABa TepMUHarbHbIX pe3ucTopa conpoTtmeneHmem 120 Om (R1 u R2). MopgkntodeHne
pe3ncTopoB K MHAMKaTopam unu koHTponnepam NeNe 01 — 30 He Tpebyetcsi. lNMogknioueHne TepMUHanNbHbIX
pe3ncTopoB B 6rnoke npeobpasoBaHus nHtepdericos brN-485 (BrNN-52) cmotpute B PO Ha BIA-485 (BIMAN-52).

MopkniodyeHne TepMuHanbHOro pesuctopa B uHAukatope WMTM-110H ocyuiectBnsetca C MNOMOLLbIO
nepembidkn JP3 (cm. puc. 5.1, ctp. 19), pasMelleHHON Ha nnarte npoueccopa BHYTPU MHAMKaTopa. 3aMKHYyToe
cocTosiHne JP3 cooTBETCTBYET NOAKNIOYEHHOMY TEPMUHAMNIBHOMY PE3NCTOPY.

MpuMeyaHnsa no ncnonb3oBaHUo MHTepdenca RS-485.

1. Bce oTtBeTBUTENM Npuemo-nepeaaTyvkoB, MPUCOEOUHEHHbIE K OAHOM oOwen nepepatrollent NUHUK,
[AOIMKHbI COTMacoBbIBaTbCS TOMBKO B ABYX KpalHUX Todkax. [InvHa oTBeTBNEHNI AOMKHA BbiTb KaK MOXHO MEHbLLEN.

2. HeobxoamMMOoCTb 3KkpaHMpoBaHus kabenew, No KOTOpbIM nepegaeTcs MHOpMauus, 3aBUCUT OT ONWHbLI
KabenbHbIX CBA3er U OT YPOBHS MOMEX B 30HE NPOKNaakun kabens.

3. NpumeHeHWe aKpaHMPOBaHHOW BUTOWN Mapbl B NMPOMBILUIIEHHbIX YCIOBUSX ABASETCA NPEAnoYTUTENbHBIM,
MOCKONbKY 3TO obecrneymBaeT NoMyyYeHNe BbICOKOrO COOTHOLLEHUS CUTHA/LWYM 1 3alwnTy OT CUHG@3HON NOMeXK.
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NMpunoxeHue B - KOMMyHUKaUMOHHbIEe PYHKUNN

MpunoxeHue B.1 O6wme cBegeHunA

MwukponpoueccopHbin uHamkatop WTM-110H obecneunBaeT BbINONHEHNE KOMMYHUKALMOHHOW OYHKLUK MO
nHTepdercy RS-485, no3sonstolen KOHTPONMpoBaTh 1 MoANMULMPOBATL €ro napaMeTpbl NPU NOMOLLM BHELUHETO
YyCTpOWNCTBa (KOMMbIOTEPa, MUKPONPOLIECCOPHOW CUCTEMBI YPaBreHus).

WHTepdenc npegHasHavyeH Ans KOHCbVIprVIpOBaHVIH nHaOuKaTopa, And wucnonb3oBaHUA B KadecTBe

yAaneHHoro yCTponcTea npu paboTe B COBPEMEHHbIX CETAX ynpaBrneHus n cbopa nHdopmauum (npuema-nepegaym
KOoMaHzg 1 gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBa3n no nHtepdency RS-485 asnsaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6X0AUMO HACTPOUTb KOMMYHUKaLMOHHbIE XapakTepucTukn nagukatopa NTM-110H Takum
o6pasom, 4Tobbl OHM CoBMaganu ¢ HacTpokamn obMeHa JaHHBIMM [TIaBHOTO KOMMbIOTEPA UMK ceTu cbopa AaHHbIX.
XapaKkTepucTukm ceteBoro obmeHa HacTpamBatoTcsa B napameTtpax SYS.00...SYS.02 n SYS.04...SYS.12.

MporpammHO AoCTynHble perncTpbl nHamkatopa MTM-110H npuBeneHsl B Tabnuvue B.1.
HocTtyn k peructpam onepatunsHoro ynpasneHns Ne 0-16 pa3peLlueH NOCTOSAHHO.

HocTtyn K pernctpam nporpammmpoBaHus 1 KoHdurypaummn No17-219 paspeluaetcs B criydae yCTaHOBKM
«1» B peructp paspelueHusi nporpammmupoBaHusi Nel6, 4TO BO3MOXHO OCYLLECTBUTb Kak C MepedHer naHemnu
nHgmkatopa UTM-110H, Tak n ¢ MNK.

KonnyecTBo 3anpaluvBaeMblX PErMCTpOB He OOSMKHO MpeBbiwaTtb 16. Ecnu B kagpe 3anpoca 3aka3aHo

bonee 16 peructpoB, T0 uHAMkatop UTM-110H B oOTBEeTe oOrpaHW4MBalOT WX KOMMYEeCTBO A0 nepBbiX 16-Tu
perncTpos.

Ona obecneyeHnMs MUHUMANbHOrO BPEMEHW peakuum Ha 3anpoc oTr 3BM B uHOukatope cyliectsyeT
napametp — SYS.02 «TanmM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHagukatopa 1 Takt = 250 Mkc». MrMHUManbHO
BO3MOXHbIE TalM-ayTbl AN pa3fnMyHbIX CKOPOCTEW crneayroLLme:

Tanm-ayT,
Bpems nepepauu
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepegauu kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaenseTcs COOTHOLLEHUEM
(roe: oaviH nepepaBaemebln 6ant = 1 ctapT 6uT+ 8 6UT + 1cTon 6uT = 10 BUT):

(10 6uT * 8 GanT + 7 61MT)
Tnepepaum = 1000 * , Mcek
V 6uTt/cek

Ecnu Habniogalotcs YacTble cb6ou npu nepedade AaHHbIX OT WHAMKATOpa, TO HEeoBXOAMMO YBENUYUTh
3Ha4yeHuWe ero Tanm-ayTa.
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PucyHok B.1 - BpemeHHbie Quazpammbi yripasneHusi nepedayeli u npuemom b6roka uHmepgpeticoe bIinN-485 (BI1N-52)

Tdelay1 — 3agepxka Ha aBTomaTuyeckoe nepekntodeHue bBlA-485 (BrA-52) Ha npuwem panHbIx. OHa
COCTaBnseT BpeMsi nepefadv ogHoro 6anTa;

Tdelay2 — BHYTPEHHee Bpems, Yepes kotopoe NTM-110H oTBeTuT;

Tdelay3 — 3a4€epKKa Ha nepegady nocrnegHero 6anta ns 6ydepa B nuHmio;

Tronnsin — MUHMMarnbHOE Bpemsi oTBeTa.

UHTepdencHbIn o6meH. Tun ycTponcTBa — Slave/Master

B nHgnkaTope TM-110H nmeeTtca BO3MOXHOCTb MHTEPENCHOIO BBOAA.

MpoTokonom cBa3u no nHtepdericy RS-485 cnyxut npotokon Modbus pexum RTU.

Mpu nHTepdericHom BBOAE, M3MepsSemMoro napamMeTpa HacTOMKM MOAYNs HopManu3aumv n unbTpoB He
UMEIOT CMbICNA, TaK Kak curHan no nHTepdency nepegaercs cpasy B Mogyfb MacliTabmMpoBaHus curHana.

B cetn vHgukatop NTM-110H moxeT BeicTynaTb kak Slave, Tak n Master. Npu Bbibope Tuna ycTpowncTea
Slave (CeteBon tun yctporctea SYS.04=0000) npnbop oTBevyaeT Ha 3anpockl Beayuwiero ycrponctea (MK, naHenn
onepartopa, koHTponnepa). Pexum Slave ncnonb3yetca ons koHdurypauum mnHgukatopa c K (nporpamma MUK-
KoHdurypatop), cbopa aaHHbix Ha [MK (Scada-cuctemsbl), permctpaTopbl U MaHenu onepaTtopa, a Takke nepegayu
[aHHbIX B Apyrue yctporctea (KOHTpomnnepbl) ceTu. MNpy NOMOLLM BHELHEro yCTPOMCTBA MOXHO 3aJaBaTb 3HA4YeHue
aHanoroBbIX BXOJOB, aHarnoroBblX U AWCKPETHBLIX BbixodoB. MNpu ceTeBom ob6meHe B pexume Slave csetoguon UHT
Muraet kaxgpln pas, koraga UTM-110H gaeT oTBeT Ha NnpucnaHHbIA eMy 3anpoc.

Mpu nHTEpdecHOM BBOAE MOXHO 3afaBaTb 3Ha4YeHue:

- aHanoroBblx BxogoB (AIN1.00=0000, AIN2.00=0000), wcnonb3dyetcs Ans uHAMKaumu, o00paboTku,
npeobpa3oBaHUs TEXHOMOIMYECKOro napameTpa Mnony4yaemMoro fno MHTepdency OT BHELUHUX YCTPOWCTB UMM AnS
BbINOMTHEHUS MaTeMaTnyeckux yHkuni(cm. p. 3.8.2);

- aHanorosoro Bbixoga (AOT.00=0000), ucnonb3yeTcs ANs YNpaBfeHUs aHamnoroBbiM WCMOMHUTENbHbLIM
MEeXaHU3MOM MO MHTePenCy OT BHELLHMX YCTPONCTB;

- OMckpeTHbIX BbixogoB (DOT1.00=0000, DOT2.00=0000), vcnonb3yeTcs Ansi ynpaBneHUst MMMYyIbCHbIM
WCNOMNHUTENbHLIM MEXaHN3MOM UMY TEXHOMOrMYECKON CUrHanusaumnern No UHTepdency OT BHELLHMX YCTPONCTB.

Mpu nHTepdenicHom BBOAE, HEOOXOOUMO MPaBUIbLHO ykaszaTb HOMEpP peructpa Ans COOTBETCTBYHOLLENO
BXxo4a unu Bbixoga (tabnuua B.1).

Mpu BbIGOpe TMnNa ceteBoro yctpowctea Master (SYS.04=0001) uHamnkatop UTM-110H paet 3anpochl
OLHOMY WM OBYM YCTPOWCTBAM B CETU M MPUHMMAET OT HMX OTBET C AaHHbIMW, KOTOpblE€ 3anvChbiBaOTCA B
nepebIi/(MepBbIi U BTOPON COOTBETCTBEHHO (YHKLMOHAmNbHbLIA Gnok HopmManusaumm u macwtabupoBaHus) K
BbIBOASATCA Ha gucnnen UTM-110H. [aHHbIn TMN yCTponCcTBa UCNONb3yeTcsa ANS UHAUKaLUM 3HaYEHUI NONYyYEHHbIX
OT OpYrnx YCTPOUCTB (OAT4YMKOB, PErynsaTOpPOB, KOHTPOMNEPOB, CYETYMKOB U T.4.) No ceTu RS-485 ¢ npoToKOnom
ModBus RTU.

HacTtporika napameTpoB MHTEpdENCHOro obMeHa ocyLlecTBnsieTcs Ha ypoBHe SYS.

- NMapamemp 00-02 — cTaHaapTHbIE HACTPOWKN CETU (aapec YCTPOMUCTBA, CKOPOCTb OOMeHa 1 TaiM-ayT).

- MNapamemp 04 3apjaeT ceTeBOW TUN MHAUMKATOpa. ATOT NapaMeTp KOH(UrypupyeTcs TONbKO C nepegHemn
navenu. MNpwu BbIGope Tvna Master goctyn k npubopy c K, B Tom yucne c nporpammbl MUK-KoHdurypatop,
HeBO3MoXeH!!!

- B napamempax 05, 06 3agatoTcsa nepuog onpoca u TanM-ayT OTBETa COOTBETCTBEHHO. [epunoa onpoca
3apaetcs B npegenax 10-10000mc. Mpu HopManbHoW paboTe 3a Bpemsi 3TOro nepuoga npubop AOMmKeH ycneTb
nepegaTb 3anpoc 1 NpuHATb oTBeT (puc.B.2.a). o ucteveHnn BpemeHun nepvoay uaet cregyowmin 3anpoc. Takum
obpasom, kaxabii nepuon MTM-110H GygeT nonyyaTb AaHHblE OT 3anpawmBaemoro npubopa. Ecnum xe 3a Bpems
nepvoga onpoca OTBET He MPUXOAMWT, MOCbIIKa CreAyLWEero 3anpoca OXvuaaeTcs A0 UCTEYEHUS BPEMEHN TanM-
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ayta otBeTa. Ecnn oTBeT npuaeT A0 OKOHYaHMS Tamm-ayTa, TO cpady nocne ero nomyvyeHue GyaeTt oTnpasneH
cnepytowmn 3anpoc (puc.B.2.6). Ecnn otBeTa He ByaeT 40 OKOHYaHMs TarimayTa, Torga 6yaeTt cneayowmin 3anpoc
(B.2.B), n npu atom cesetogunog WNHT OyneT ropeTb 4O MOMeHTa MornyyeHus oTeBeTa. [locne nsaTu Tamm-ayToB C
Hernony4yeHHbIM OTBETOM Ha aucnnee byaeT BbiBeAeHo coobleHne ob owmnbke:

3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc
ot UTM-10 ot UTM-110 ot UTM-110 ot UTM-110 or UITM-110 or UITM-110
o J -_,

Mepuon onpoca t MNepuon onpoca t Mepuop onpoca t

Ta@m-ayT oTeeTa Taim-ayT oTBeTa Tafm-ayT oTBeTa

a 0] B

PucyHok B.2 - BpemeHHble Ouazpammbi puema-rnepedayu 0aHHbix UTM-110H e pexume MASTER

Mpu pobote NTM-110H B pexxume MASTER cBetoanon UHT 3aropaeTcsa npu oTnpasBke 3anpoca u racHeT
npu nony4yeHWn oTeeTa.

B napamempe 07 u 10 3apatoTca ceTeBble agpeca COOTBETCTBEHHO NEPBOro M BTOPOro OnpaluvMBaemoro
ycTponcTea. Env onpaiwmeaTth HY>XHO TOMbKO OAHO YCTPOMCTBO, TOrAa ero agpec ykasoiBaetcs B napametpe 07, a B
10 BbicTaBnseTcs 0.

3HayeHve nony4YeHHble MO CEeTU C NepBOro YCTPOWCTBa NepeaalTcsl Ha MepBbii PYHKUMOHAmMbHBIA 6ok
HopmManusauum n MacwrtabupoBaHus, a 3Ha4YeHUs OT BTOPOro YCTPOMCTBA - Ha BTOPOW (PYHKUMOHaMbHbLI 610K
HopManusauum n macutabuposaHus.

[ns npaBunbHOW MHAMKALUKW NapameTpoB C CeTM HeobXoAMMO B napameTpe MeHI «Tun aHanoroBoro
curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HadeHue «0000 — uHTepdencHbIn BBOA», a Takke B
napametpe «Konunyectso okoH» WND1.00 1 WND2.00 BbicTaBuTb 3Ha4yeHne 0001 — 1 okHo mnm 0002 —
2 okHa. IMpu BbIGope 3HayeHust 0000 — «ogHOKaHanbHbIM TM» nHaukauusi nposoautbes He byaeT!

[

B napamempax 08 u 11 3agatoTca HOMepa perucTpoB AfMs CYNTbIBAEMbIX NapaMeTpoB. [1ns nepsow rpynmbl
KOHTpONnnepoB (KoHUrypupyembix npubopoB) HOMepa perucTpoB BbibMpalTca ¢ Tabnuy NporpaMmMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYHWOLWMA npubop, a pAnd BTOPOM rpynnbl (NporpaMMupyemMble KOHTpOnnepbl) —
paccunTbLIBaIOTCA C MOMOLLbIO KanbKynAaTopa permcTpoB B cpeae pa3paboTku nporpammbl Anbda.

B napamempax 09 u 12 ykasbiBatotca Tmnum gaHHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalumBaembix napameTpos. Ecnun 3anpawwvsaembli napameTp umeeT dopmat LONG, To eCTb COCTOUT C ABYX
peructpoB ModBus, Toraa B napamempe 08 unu 11 yka3biBaeTCH TOMNbKO NepBbIA PernucTp.

Ansa dopmaTa 3anpawmsaembix gaHHbIXx FLOAT ecTb Tpu BapuaHTa 3agayv pervcTpos.

1. KoHTponnepsl nepson rpynnbl, KOTopble nMetoT hopmat gaHHbix FLOAT, mcnonb3yloT cTaHaapTHoe
npeacTaeneHne atoro copmarta. na Toro, Y4Tobbl NpountaTbh AaHHbIE C ATUX KOHTPOMNNEPOB HYXHO
yka3aTb HOMep NepBoro peructpa v Belbpatb opmat AaHHbIX FLOAT.

2. KoHTponnepbl BTOpOW rpynmnbl (TUNbl AaHHBLIX onucaHbl B Tabnuue B.1) umetoT dbopmat AaHHbIX INT,
SWAP-LONG n SWAP-FLOAT (SWAP yka3biBaeT Ha obpaTHyto nocrefoBaTenbHOCTb pernctpos). o
3TOMy, [ANnA YTEeHUss [aHHbIX C 3TOW rpynnbl KOHTPOMMEpPOB YkasbiBaeTCs agpec perucrpa
(paccunTbiBaeTca ¢ nomolybto Kanbkynsatopa pernctpoB B MeHio CepBuc nporpammbl Anbda) u
cootBeTcTBytowmi emy doopmat INT, SWAP-LONG mnu SWAP-FLOAT.

3. [Ins KOHTPONNepoB CTOPOHHWX NMPOU3BOAMTENEN aapec U TUM OaHHbIX 3a4al0TCA COrMacHO ONMCaHuIo
Ha JaHHOE YCTPOWCTRBO.

MpunoxeHue B.2 locTtynHble pernctpbl uHgukatopa ATM-110H

Tabnuua B.1 — [JocmynHbie peaucmpbl uHOukamopa NTM-110H

®dopmat MyHkT
AaHHbIX MeHI0

[nana3oH nameHeHus

HanmeHoBaHue napameTpa
(mecATUYHbIE 3HaYeHUs)

®DyHKUNOHA
NbHbIN KOO
o
Perucrpa

onepauuu

. 80 27 DEC (3vauenue
Peructp ngeHTndmkaumm niamkaTopa: pervcTpa)

03 0 INT SYS.03 Mn.6ainT - kop (Mogens) nHamkatopa 91 DEC, 1F 5B HEX (n0-6aiiTHo)
Cr.6ainT - Bepcus nporp. obecneveHusi 31 DEC 3191 DEC (no-GanTHo)

MepenHss 3HaueHne usmepsieMon BennyunHbl PV1 n PV2

03 /06 1,2 INT OT MuHyc 9999 1o 9999

naHenb (nocne BxofHoro unbTpa)

03/06 3 INT Bbixog AO | 3HayeHve aHanoroBowv BbIXOAHOW BEMUYUHbI Ot 000,0 go 099,9*

03 /06 4,5 BYTE Bbixogbl DO | Peructp auckpeTHbix Bbixogos DO1 1 DO2 0 — oTkn., 1 — BKN.

03/06 6 INT Mepeaxss CocCTOsiHVE KBUTUPOBaHUSA 0 — He KBuTUPOBAHO
naHenb 1 — KBUTMPOBAHO

03 7 INT Mepenrisa CocTosiHME curHanuaauum (cM. npumeyaHme 6)

naHenb

03/06 (8.9), FLOAT MepenHsas 3HayeHune N3MEpAEMON BEINUMHbI PV1, PV2 (c OT MuHyC 9999 710 9999

(10.11) naHenb nnasBatoLLel 3ansTown)
03/06 (12.13), FLOAT MepenHsas 3HayeHwue Bbixoda pyHKUMOHanbHoro 6noka 1,2 OT MUHYC 9999 70 9999

(14.15) naHernb (c nnaBatoLlen 3ansTomn)
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[MpodomkeHue mabnuypkl B.1 — JocmyrnHble peeucmpbl uHOukamopa NTM-110H

0 — 3anpeLleHo,

03/06 16 BYTE LOAD.00 Pa3speLueHre nporpammmupoBaHusi
1 — paspelueHo
03/06 18,19 INT 2:“;88 Tvn wkans! 1 1 2 Gnoka® OT 0000 g0 0017
03/06 20,21 INT 2:“%81 HwxHuiA npegen wkanbl 1 mn 2 OT MuHyc 9999 no 9999
03/06 22,23 INT 2:“%85 BepxHuin npegen wkansl 1 n 2 6roka OT MuHyc 9999 no 9999
03/06 24.25 INT AIN1.03; MonoxeHne geunmanbsHoro pasgenutens 1 m 2 0 — «XXXX», 1T — «XXX,X»,
AIN2.03 6noka 2 — «XX,XX», 3 — «X,XXX»
03/06 26.27 INT AIN1.04; [NocTosiHHasa BpemMeHn BXOQHOrO LMdpoBOro OT 000.0 70 060 0*
' AIN2.04 dunbTpa 1 1 2 6rnoka A '
03/06 28.29 INT AIN1.05; MakcumanbHas AnUTenbHOCTb UMMNYIbCHOW OT 0000 10 005,0*
AIN2.05 nomexu ansa curHana 1 u 2 6noka
03/06 30,31 BYTE AIN1.07; MeToa TemnepaTypHOIN KOpPeKLUMM BXOAHbIX 0 — pyyHas
AIN2.07 curHanoB Tepmonap 1 n 2 6noka 1 — aBTOMaTMYECKas
AINL08: 3HayeHue TemnepaTypbl B pEXUMe pydYHOWM
03/06 32,33 INT AIN2.08, KOpPEKLUMM BXOAHbIX CUrHanoB ot Tepmonap aAns | OT muHyc 099,9 go 999,9*
) 112 6noka
COR1.01: KoadbdpuumeHT koppekuun (cmelleHune)
03/06 34,35 INT COR2.01, aHanoroBoro curHana nogasaemoro Ha 1 n 2 OT MuHyc 9999 go 9999
' 6noka
FNC1.00; Tun maTemaTtuueckon yHKkUMM Ansa 1-ro n 2-ro
03/06 36,37 INT ENC2.00 (byHKLMOHATILHOT® 6rIoKa Ot 0000 go 0006
FNC1.01; Pexuvm cbpoca nHTerpanbHbIX 3HaYeHWn ansi
03 /06 38,39 INT ENG2.01 FNCL.2 Ot 0000 po 0003
; HauyeHwve koadpcuumeHTa k1 ana , T MUHYC oo
03/06 ((1%113))' FLOAT E“g;gg 3 e k1 ans ENC1,2 0 9999 7o 9999
; HaueHve koadpcuumeHTa k2 ana , T MUHYC oo
03/06 ((‘Xé'j?)' FLOAT Emgégg 3 e k2 ans ENC1,2 0 9999 o 9999
03706 48,49 INT 88¥§88 gcérgka paboTbl BbixogHOro ycrponctea DO1, OT 0000 A0 0006
0000 - PV1
DOT1.01; Homep aHanorosoro Bxoga Ans ynpaeneHus 0001 - PV2
03/06 5051 INT DOT2.01 AunckpeTHbIM Beixogom DO1, DO2 0002 -F1
0003 - F2
DOT1.02: 00,00* — cTaTtnyeckumn
03 /06 52,53 INT DOT2.02’ Twn curHana BeixogHoro ycTpoinctea DO1, DO2 00,01 — 99,99* —
) VMMYIbCHBIN
03/06 ((2‘(‘3%57)) FLOAT 88%82; Ycraska MIN DO1, DO2 B AanasoHe wran
03/06 ((%%'56% FLOAT 88%83; Ycraska MAX DO1, DO2 BLIOpaHHOTO ThNa AaTvka
03/06 ((%i%%)) FLOAT 88$;82 'ncTepesuc BbixogHoro yctporictea DO1, DO2 OT MuHyc 9999 o 9999
03/06 66 BYTE ALRM.00 MapameTp oTOGpaxeHUs curHanusaumm 8882 : Sii;?;ggggﬁ:g;ﬂ
03/06 ((%79(;%)) FLOAT 2:”%83 ;?/);_HCZ)HOFMHGCKaﬂ curHanusauma MIN ans OT MuHyc 9999 A0 9999
03/06 ((77%%7731)) FLOAT E“g%gj "Iz'ﬁl)gli)rzlormqecmﬂ curHanusauma MIN ans OT MuHyc 9999 A0 9999
03/06 ((77&';77%)) FLOAT 2:“;18 E\e/);-HgnormquKaﬂ curHanmsauusa MAX gns OT MuHyc 9999 A0 9999
03706 ((2388(;)) FLOAT Emg;gg lﬁl)g!fgorl/lquKaﬂ curHanusaumns MAX gns OT MUHYC 9999 A0 9999
03/06 (83.84), FLOAT AIN1.11; IvcTepesuc curhanmsauum ans PV1,2 Ot 0000 go 9999
(85.86) AIN2.11
03 /06 ((%79%%)) FLOAT E“g%gg 'mctepesunc curhanusaumm ana FNC1,2 Ot 0000 oo 9999
03/06 91 INT AOT.00 McTouHMK aHanoroBoro curHana ans OT 0000 f10 0004
ynpaBreHusi aHanorosbiM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AOT.01 HanpaeneHue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT AOT.02 gz‘;:::ﬁfoBégﬁ”a‘j:: curHana, pastoe 0% OT MuHyc 9999 A0 9999
0,
03/06 | (95.96) | FLOAT | AOT.03 | SHadeHue BxonHoro curkana, pasroe 100% OT MuHyc 9999 A0 9999
BbIXOAHOIO CUrHana
AIN1.06; KonunyectBo yyacTkoB nuHeapusaummn 1 1 2 0000-0039 — ans 1-ro 6noka
03/06 97,98 INT AIN2.06 onoka 0000-0019 — gns 2-ro 6noka
03/06 | 99-118 INT | LNX1.00-19 | AGCLMCCbI OMOPHEIX TOUSK MMHEapU3aLMY OT 00,00 A0 99,99*
nepsoro 6roka
03/06 | 119-138 | INT | LNX2.00-19 | AGCCCbI OMOpHBIX TOUSK MMHEaPU3ALMY OT 00,00 A0 99,99+
BTOpOro 6roka
03/06 | 139-158 INT LNY1.00-19 | OPAUHATLI ONOPHLIX TOYEK NMHEAPU3ALMM OT MMHyC 9999 A0 9999

nepsoro broka
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[MpodomkeHue mabnuykl B.1 — JocmyrnHble peeucmpbl uHOukamopa NTM-110H

03/06 | 159-178 INT LNY2.00-19 | OPAVHATEI OMOPHLIX TOYEK NMHEAPU3aLIM OT MuHyc 9999 A0 9999
BTOpOro 6roka
WND1.00; 0000 — ogHoKaHanbHbIN UTM
03/06 179 BYTE WND2.00 KonnyecTBo okoH 0001 — 1 okHo, 0002 — 2 okia
mios | a0 | T | webioL | e e T
MapameTp, KOTOpPLIN BEIBOAUTCS Ha LiMdpoBON Ot 0000 Ao 0004
03/06 182 INT WND2.01 e
JAvcnien BTOpOro OkHa 0ToBpaeHus
WND1.02; [NonoxeHve 3ansaTon Ana Nepeoro n BTOporo
03/06 184,186 INT WND2.02 OKHA OTOBPAKEHMS Ot 0000 go 0006
WND1.03; Cnoco6 BbiBoAa LMPOBOro nHaMkaTopa 4ns 0000 — Ancnneit nocTosiHHO
03/06 188,190 INT WND2.03 NepBOro 1 BTOPOro OkHa OTOGpaXKeHust CBETUTCH
i P p p 0001 — gucnnen muraet
CLI1.00; 3HauyeHne KanMbpoBKM HaYanbHOIO 3HA4YEHUS
03/06 200,201 INT CLI2.00 LKanb! 1 1 2 Groka OT MuHyc 9999 no 9999
CLI1.01; 3HauyeHne KanMbpoBKM KOHEYHOIO 3HaYEHUs!
03/06 202,203 INT CLI2.01 LKanb! 1 1 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HaveHue kannbposkn MIN 1 MAX aHanoroeoro
03/06 204,205 INT CALO.02 Bbixofa AO OT MuHyc 9999 no 9999
03/06 206 INT SYS.13 | SHaueHve KoppeKuuM nokasanuit AaTuvka OT MuHyC 9999 A0 9999
TepMOKOMMEeHcaumm
03/06 208 INT SYS.05 Mepvog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tawnm-ayT oTBETa > nepuoga onpoca
03/06 | 210,211 INT gzg% Appec onpaiumnBaemoro ycrtponctea 1 u 2 Ot 0000 po 0255
03706 212, 213 INT SYS.08; Homep peructpa onpawmsaemoro yctpouncTaa 1 OT 0000 70 9999
SYS.11 n2
0-INT
SYS.09; N 1-LONG
03/06 | 214,215 INT SYS.12 Twn gaHHbIX 1 1 2 ycTpoicTea 2 - FLOAT
’ 3 - SWAP-LONG
4 — SWAP-FLOAT
o o 0 - Slave
03 216 BYTE SYS.04 CeTeBoW TMN ycTpoONCTBA 1 — Master
03 217 INT SAVE.O1 CoxpaHeHue nosb3oBaTeNbCKUX HAaCTPOeK 0000
0001 — 3anucaTtb
03 218 INT SYS.02 TaI/IM-?yT KaZpa 3anpoca B CUCTEMHbIX TakTax OT 0001 f10 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (HoMep uHamkaTopa B ceTn) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 go 0012
MpumeyaHus.

1. Mpu ynoTpebneHun cnosa 6nok nmeeTcs B BUAY OYHKLMOHamMbHbIV 6Ok HOpManu3aumm n MacluTabrupoBaHus.

2. UngnkaTtop NTM-110H obmeHunBaeTcst AaHHbIMU No npoTokony Modbus B pexume "No Group Write" — cTaHaapTHbI
npoTtokon 6e3 noaAepXku rpynnoBoro ynpasneHns AUCKPETHLIMM CUTHanamu.

3. (p1.p2) — perncTpel, KOTOPble OTBEYAIOT 3a OAHO onpeaefieHHoe 3Ha4YeHne C NnaBaloLLen 3ansaTow.

4. (*) NaHHOe yncno npeAcTaBneHo B perucTpe LensiMm 6e3 geuymanbHOro pasgenurens (3anstoun). Hanpumep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

5. PerncTp 16 «Pa3peweHue npozpamMmMuposaHusi», B Criy4ae yCTaHOBKW €ro 3HayeHusi B «1», paspeluaeT nameHeHue
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHOBKY «Pa3peweHue rnpogpaMmupo8aHUsi» MOXHO OCYLLECTBUTb C NepCcoHarnbHoOm
OBM wunu ¢ nepegHelnt naHenu nHugukatopa (yposeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «0» OOCTYMHbI ANS M3MEHEHWs
TOMbKO PErncTpbl onepaTMBHOrO ynpasneHust 1-15, a octanbHble ANs YTeHus.

6. MobutHoe nNpeacTaBneHne pernctpa curHanusaumm 7 (PV — namepsiemast BenuuniHa, F - Beixod dyHKLU.6mnoka):

Bur 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1

ﬁF2|F1|PV2|PV1 F2 | FL | PV2 | PVL |
d-kkog 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaums MAX) Mnagwwi 6ant (curHanmsaums MIN)

PekomeHpaLmmn no nporpaMmupoBaHuio o6MeHa faHHbIMu ¢ nHaukatopom UTM-110H
(ocobeHHocTM ucnonb3oBaHus pyHkumnn WinAPI)

Mpu onepaunsix BBoga / BbiBoAa (C nNporpammHbiM ynpaeneHnem DTR/RTS), Heobxooumo yaepxuBatb
curHan DTR/RTS go okoH4yaHus nepegaudn kagpa 3anpoca. [na onpegeneHus MOMEHTa nepegayvv nocrnegHero
cumBona u3 6ydgepa nepegaym COM nopTa pekomeHayeTcst Ucnonb3oBaTh AaHHyo dyHkuumto: WaitForClearBuffer.

vold WaitForClearBuf (void)

{
byte Stat;

asm

{
al:mov dx,0x3FD
in al,dx
test al,0x20
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jz al

a2:in al,dx
test al,0x40
jz a2

Kagp oTBeTa OT vHAMKaTopa nepegaeTcs MHAMKATOPOM C 3adepXkonm 3 — 9 MC OT MOMEHTa MPUHATUS
Kagpa 3anpoca. [Ina oxuaaHus kagpa otBeTa He pekoMmeHayeTcsa ucnonb3osaTe WinApi: Sleep( ), a ncnons3sosatb
OVERLAPPED cTpyKTypy 1 onpefensatb nonyyeHne oTeeTa oT MHAMKaTopa CneayroLwmum KO4OM:

while (dwCommEvent !=EV_RXCHAR)
{
int tik=::GetTickCount () ;
::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (::GetTickCount ()-tik);
if (TimeOut>100) break;
}

TimeOut — TaimayT Ha nony4eHve oTBeTa.
Mocne nepepauv kagpa oTBeTa MHAMKATOpy Heobxoamma naysa =1MC ONA NepekrnioyeHns B Pexum
npvema. na oxuaaHns Takke He pekomeHgyeTcs ucnonb3oaTb yHkumio WinApi Sleep( ).
Mpunoxexune B.3 MODBUS npotokon
B.3.1 ®opmarT kaxporo 6anTa, KOTOpbIN NPUHMMaETCA U NepefaeTcA MHANKaTOPaMn creaylowWwmi:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwun 6uT nepegaeTcsa nepBbIM.

Kagp Modbus coobuieHusa cneayoLmin:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Foe k<16 — konu4yecTBO 3anpaluMBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16
peructpos, nHamkatop UTM-110H B oTBEeTE OrpaHnymMBaeT Nx KONMYECTBO A0 NepBbIX 16-T1 perncTpos.

B.3.2 Device Address. Agpec ycTpouncTBa

Appec wnHaoukaTopa (slave-yctporictBa) B cetn (1-255), no kotopomy obpalwiaetcs SCADA cucrema
(master-ycTpoiicTBO) co cBoMM 3anpocoM. Korga yaaneHHoe ycTpoMCTBO MOCbinaeT CBOW OTBET, OHO pasMeLlaeT
3TOT e (COBCTBEHHBIN) agpec B 3TOM More, 4Tobbl master-ycTpoicTBoO 3HaNo kakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIA KOA onepauumn

VTM-110H nopaepxvBaeT cnegyowme QyHKLUNN:

Function Code PyHKUMA
03 YteHue peructpa (oB)
06 3annck B 0avH pernucTp

B.3.4 Data Field. None nepegaBaemMbIX AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cuctemol yganeHHOMYy YCTPOWCTBY COOEPXKUT
no6aBoyHO MHpopMaLmMio, KoTopasi Heobxoauma slave-ycTponcTBy Ans getanuaauun yHkumm. OHa BKNoYaeT:

® HayarnbHbIN agpec perncTpa u KonnyecTso peructpoB Ang yHkummn 03 (YTeHne)

® afpec peructpa n 3HavyeHue 3Toro permctpa ana gyHkumm 06 (3anuchk).

Mone aaHHbIX COOBLLEHNS, MOCLINAEMOro B OTBET YAaNeHHbIM YCTPONCTBOM COOEPXKUT:
e konuyecTBo 6anT oTBeTa Ha dyHKumto 03 1 coaepXxmnMoe 3anpalumMBaemblX PErMCTPOB
® aJpec perucTpa n 3HaveHue aToro permctpa ana gyHkumm 06.

B.3.5 CRC Check. MNone 3Ha4eHUs1 KOHTPONbLHOW CYyMMbI

3HayeHne 3TOro Mons - pesynbTaT KOHTPOMsS C MOMOLLbK LMKnMyeckoro mabbitodHoro koga (Cyclical
Redundancy Check -CRC).
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Mocne dopmupoBaHusa coobweHns (address, function code, data) nepepatowee YCTPOMUCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHusi. MNMpuemMHoe ycTpoicTtBo paccumteiBaeT CRC kof
NPUHSTOro coobLleHnst n cpaBHUBaET ero ¢ nepeaaHHelM CRC kogom. Ecnv CRC kof He coBnagaeT, 370 03HavaeT
4YTO UMEET MECTO KOMMYHUKaLMOHHas owwnbka. YCTPOMUCTBO He BbIMOMHSET OEWCTBUMIA U HE JAET OTBET B criyyae
obHapyxeHusa CRC ownbku.

MocnepoBatensHocTb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6uTt) egmnnuamm (FFFFh).

. Ucknitovatowee UIA ¢ nepebimu 8 6uT Ganta coobieHuns n cogepxumbim CRC peructpa.

. CoBur pesynbTarta Ha oavH 6uT Bnpaso.

. Ecnu casuraembin 6ut = 1, nckniovatowee UM cogepxumoro pernctpa ¢ AOOTh 3HaveHnem.

. Ecnn casuraembln 6uT Hynb, NOBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 casuros He ByayT METb MECTO.

. Ncknovarowwee NI co cnepyrowmmun 8 6ut 6awta coobuieHus n cogepxumbiM CRC peructpa.
. MoBTOpPATL Warn ot 3 0o 7 noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

. KoneuHoe cogepxvmoe pernctpa n 6ynet 3HaueHMeM KOHTPOITbHOW CyMMBbI.

OCONOOANPAWN -

Korga CRC pa3smellaeTca B koHUe coobuenns, mnagwmii 6ant CRC nepegaeTcs nepsbiM.
Mpumep pacyeTa KOHTPONBLHOW CyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{

unsigned int crc;

unsigned char bit counter;

crc = OxFFFF; // initialize crc

while ( number_ byte>0 )
{
crc “= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( cxrc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc *= O0xA001l; // crc XOR with O0xA001
}

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number_byte--; // adjust byte counter
}

return (crc); // final result of crc

}
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YreHue Heckonbkux peructpoB. Read Multiple Register (03)

CJ'Ie,D,yIOU.I,VIVI cdopmat mucnonb3yeTca Ana nepefayn 3anpocoB OT KOMMbOTEPA W OTBETOB OT yAareHHOro

yCTpOMCTBA.

3anpoc yctpounctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «<NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpaluvMBaeMbiX pernctpoB. Ecnn B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, uHankatop UTM-110H B oTBeTe orpaHuM4MBaEeT UX KONMMYECTBO A0 NEPBbIX
16-Tn perncTpos.

Mpumep 1:

1. YreHue perncrtpa

3anpoc ycTtpounctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS | NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B perncTp

Cnepytoulasn komaHaa 3anvcbiBaeT onpeaerneHHoe 3HadeHne B peructp. Write to Single Register (06)

3anpoc u OTBeT ycTpoicTBa. Sent to/Return from device :

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA/ VALUE
1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

YcTaHoBUTb BpeMsi AuddepeHumpoBaHusa nHamkatopa 74 cekyHapbl B ycTponcTse ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctponctey. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTtBeT ycTtporctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A




39

NMpunoxeHue I' - CBogHaa Tabnuuya napameTpoB
nHaukatopa UTM-110H

Tabnuya I — CeodHas mabnuua napamempos uHoukamopa UTM-110H

Eau- 3Hau.
MyHKT HULbI nanasoH U3MeHeHUA no- Llar name- -
Y MapameTp u A Paa MpumeyaHue
MEHI0 n3me- napameTpa yMmorn- HeHus Aen
peHus YaHUIO

AIN1 (H 1n ) HacTpoiika napameTpoB nepBoro hyHKLMOHANLHOro 6r10Ka HOPManu3aLuum
M MaclwtTabupoBaHus

0000 — nHTepdeNCHbIV BBOA,
0001 — nnHenHbIN

0002 — kBagpaTU4eCcKnin
0003 — TCM 50M

0004 — TCM 100M

0005 - rp.23

0006 — TCIM 50r1, Pt50

0007 — TCI 100r1, Pt100
0008 —rp.21

0009 — nuHeapu3oBaHHas

wKana 0001 0001
0010 — Tepmonapa
NMHeapu3oBaHHas

0011 — tepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — repmonapa TIM10 (S) 3.7.1
0016 — tepmonapa TMNP (B)
0017 — tepmonapa TBP (A-1)

00 Tun aHanoroBoro curHana

o1 HwxHuiA npegen wkanel TEXH. OT MUHyC 9999 710 9999 000,0 Mnagwwn
BXOQHOr0 curHana en. paspsa Ecnu n.00 BbiGpaH B
BepxHuii npegen wwkanbl TEXH. MnagLumn aunanasoHe 0003-0008,
02 BXO[HOrO curHana eq. OT myHyc 9999 Ao 9999 100,0 paspsg 0011-0017 TO 3Ha4eHune
0000, 3TUX NYHKTOB U3MEHUTb
03 [NonoxeHne geunmMmanbHOro 000,0 000,0 Henb3s.
pasgenutens 00,00
0,000
04 [MocTosiHHasa BpemeHu cek. OT 000,0 A0 060,0 000.1 000.1 000,0 — cbunbTp BbIKI.
undposoro unbTpa
MakcumanbHas anu- 3awmTa oT UMNYbCHbIX
05 TENbHOCTb UMMYbCHON cexk. Ot 000,0 oo 005,0 000,0 000,1 nomex
nomexu
06 KonunyecTtso y4acTkos OT 0000 A0 0039* 0000 0001 372 Cm.ypoBHM LNX1 n
NMHeapu3auum LNY1
MeTopn TemnepaTtypHoW 0000 — py4Has koppeKums T=Tusm+Tkop.pyy,
07 KOppeKUnnN BXOAHbIX 0001 — aBTOMaTU4ECKas 0001 0001 cM.[AIN1.08]
CWUrHanoB OT Tepmonap Koppekums T=Tuam+Tkop.aBT
3HayeHve TemnepaTypbl B Tkop.pyu
08 pexume py4yHOn Koppekumum | TexXH. OT MMHYC 999,9 70 999,9 000,0 000,1 Mpn AIN1.07=0000
BXOJHbIX CUrHamnoB oT en.
Tepmonap
YcrtaBka MIN TEXH. MAaaLLmit C yyeToM geumm.
09 TEXHONOrNYeCKon en. OT MuHyc 9999 no 9999 020,0 af‘ 5 pasgenurtens
cuUrHanusaumm paspsa
YcraBka MAX TEXH. . C yyeToM geumm.
10 TEXHONOrNYeCcKon en. OT MuHyc 9999 no 9999 080,0 Mn:f”;“” 371 pasgenurtens
curHanusauum paspsa
11 | Muerepesnc TEXH-— | Ot 000,0 Ko 090,0 000,5 000,1
curHanusauum en.
AIN2 (H 1~ C) HacTpoiika napamMeTpoB BTOPOro thyHKUMOHANLHOrO 6110ka HopManusauum u
MacluTabupoBaHus

00 MapameTpbl aHanornyHbI
napamMeTpam HacTPOWKK
11 ypoBHsA AIN1

FNC1 (F nl /) HacTpoiku nepBoro ¢pyHKUMOHaNLHOro 6noka

0000 — He ucnoneayeTtcst
0001 — BbluUTaHNE

0002 — cymmmnpoBaHue
0003 — yMHOXeHwue
0004 — peneHune

0005 — nHTerpuposaHue
0006 — nsmepeHue
BIaXHOCTU

00 MaTematuyeckue yHKUMU 0000 0001 3.7.3
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[TpodomkeHue mabnuubl I — CeoOHasi mabnuya napamempos uHdukamopa UTM-110H

Enm- 3Hau.
MyHkT MapameTp HULbI [Avnana3oH n3meHeHus no- LLlar nsame- | pas- Mpumeyanme
MeHIo u3me- napameTpa yMmorn- HeHus Aen
peHus YaHUIO
0000 — 6e3 cbpoca
0001 — no nepenosniHeHno
0002 — no nepenosniHeHunto
UM OHOBPEMEHHOMY
nvll
o1 Pexunm cbpoca 3 ‘I‘*S)faTV"O KnasuLl " 0000 0001
MHTErpanbHbIX 3HaYeHUn
0003 — no
0OHOBPEMEHHOMY
HaxaTuio knasuw “W’ u
3HayeHue koapuruneHTa ° 313
02 Kl H en. OT MuHyc 9999 no 9999 001,0
03 E;'a”e””e Koacppuumenta | o OT MuHyc 9999 A0 9999 000,1
04 | Yeraska curHanusaumm TeXH- | O muHyc 9999 a0 9999 040,0
OTKNOHEHUS! "MUHUMYM en.
05 | YCTaBKaCMTHATIMIAUMM | TEXH. | o e 9999 o 9999 050,0
OTKIOHEHUS! "MaKCUMyM en.
o6 | Fcrepesnc TeXH- | 01 000,0 g0 090,0 000,5
curHanusauuv en.
L I <
FNC2 ("L c Hactponkn dpyHKLuMOHanbLHoOro 6noka 2
00 MapameTpbl aHanornyHbl
napameTpam HaCTPOMKN
06 ypoBHA FNC1
AOT (Hot) Hactponka napameTpoB aHanorosoro sbixoga AO
0000 — nHTepdencHbIn
BbIBO
McTouHMK aHanoroeoro 0001 - PV1
00 curHana ang ynpasnexHusa 0002 - PV2 0000 0001
0003 - F1
0004 — F2
o1 HanpaBneHwe BbIXOQHOTO 0000 — AO=y 0000 0000 — npsimoe
curdana AO 0001 — AO=100%-y 3.7.6| 0001 — obpaTHOE
SHaueHme BXOAHOrO TexH Mnagwwun Cagq(z;ﬂ:eﬁl'leﬂummanbmro
02 curHana, paesHoe 0% ' OT MuHyc 9999 no 9999 0000 A pas[y
en. paspsg BblIGpaHHOro MCTOYHUKA
BbIXOAHOrO cUrHana
aHasioroBoro cuMrHana.
3HayeHne BXo4HOro TexH Y T—
03 curHana, pasHoe 100% ’ OT MuHyc 9999 no 9999 100,0 A
en. pa3psig
BbIXOAHOIO cUrHana
] o
DOT1 (doE /) KoHdmrypaums BbixogHoro yctpoiictea DO1
0000 — uHTepdencHbIN 0000 - BbIXOA
BbIBOZ ynpasnsieTcs no
0001 — 6onbLlue MAX nHTepdency
0002 — meHbLue MIN 0001-0004 -
0003 - B 30He MIN-MAX oTHocuTensHo MIN—
00 Jlorvka paboTbl BbIXOQHOMO 0004 - BHe 30HbI MIN-MAX 0001 0001 MAX cooTBeTcTBYIOLLEMO
ycTponctea DO1 (oTHocuTensHo MIN— MAX DO;
cooTBeTcTBYHOLEero DO) 0005 — DO cpabortaer,
0005 — 0606LeHHas ecnv napameTp BbIigeT
curHanusaums 3a pamku
0006 — He ucnonb3yeTcs, TEXHOMOrM4ecKon
BbIX0[ OTKI cuUrHanusauum
0000 - PV1 3.7.7
o1 McTouHunK aHanorosoro 0001 — PV2 0000 0001
CcurHana gns ynpasneHus 0002 - F1
0003 — F2
TN CArHANA BLIXOAHOTO 00,00 — cTaTuyeckun 'ne 00,01-99,99 —
02 . CeK. 00,01 — 99,99 — nmn. 00,00 00,01 ONUTENbHOCTL UMMyrbca
ycTponctea DO1 o
(amHamunyeckmn) B CEKyHAaXx.
03 | Ycraeka MIN DO1 TeXH. | B Ananasone wkans! 020,0 000,1
en. BbIOpaHHOroO TNa gaTyuka
04 | YcraBka MAX DO1 TexH. | B Auanasone wkanel 080,0 000,1
en. BblIBpaHHOro TMna garvuka
05 | verepesuc seixopHoro TeXH- | o1 MuHyc 9999 10 9999 001,0 000,1
ycTponctea DO1 en.
DOT2 (d ok E’) KoHdurypauus BbixogHoro yctpouctesa DO?2
00 MapameTpbl aHanorm4HbI
napameTpamM HacTPOMKK
05 ypoBHa DOT1
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[TpodomkeHue mabnuubl ' — CeoOHasi mabnuya napamempos uHdukamopa UTM-110H

Enm- 3Hau.
MyHkT MapameTp HULbI [Onana3oH nameHeHus no- Llar name- | pas- Mpumeyanme
MEHI0 n3me- napameTpa yMmorn- HeHusA Aen
peHus YaHUIO
[} i o
WND1 (Y 7 d |) Hactpoiika napameTpoB okHa oTo6paxeHus 1
0000 — ogHOKaHanbHbIN
NTM
00 KonuyecTtBo okOH 0001 — 1 oKkHO 0000 0001
0002 — 2 okHa
0000 — He BbiBOAMTCSA
n . (TEMHBIN 3KpaH)
apameTp, KOTopbIl 0001 — PV1
01 BbIBOAMTCH Ha LUMdpPOBOMN 0002 — PV2 0001 0001
avcnnen 0003 — F1
0004 — F1
0000 — 0000,
0001 - 000,0
0002 - 00,00 3.75
0003 - 0,000
0004 — nnaBatoLuas
. 3andaTasa ¢ orpaHuyeHuem 0000-0003 - ¢
02 MonoxeHne 3anaTon 000.0 0001 0001 (UKCHPOBAHHOI 3AMSTOM
0005 — nnaBatoLlas
3ansTasi C orpaHU4YeHneM
00,00
0006 — nnaBatoLuas
3ansaTas
Cnocob oTobpaxeHus 0000 — ancnneit
03 MhpOBOTo AUCINEs NOCTOSAHHO CBETUTCS 0000 0001
Hnep A 0001 — gucnnen myraet
u o
WND2 (Zn d E') Hactponka napameTpoB OKHa oToOpaxeHus 2
00 MapameTpbl aHanorMyHbI
napameTpam HaCTPOMKN
03 ypoBHa WND1
[ — <
ALRM (H L ~ n) HacTponka napameTpa oToOGpakeHUA CUrHanusauum
KeutnposaHue
00 MapameTp oToBpaxeHus 0000 — 6e3 KBUTMPOBaHMS 0000 0001 KNaBULICH [A] UM vepes

curHanusauumn

0001 — ¢ KBUTMPOBaHNEM

nHTEpdenc.

LNX1 (L nu ) AGcumcebl onopHbIX ToYek NUHeapu3aLm
nepBbin PYHKL,

MOHanbHbIN 60K HOpManu3auum

M cuUrHana, nogaBaemMoro Ha
M MacliTabupoBaHus

Abcumcca HadanbHoro

00 3HayeHus (B % oT % Ot 000,0 go 099,9 0000 000,1
BXOZHOro curHana)

01 Abcumcca 01-ro yyacTka % Ot 000,0 go 099,9 0000 000,1

02 Abcumcca 02-ro yyactka % Ot 000,0 go 099,9 0000 000,1

18 Abcumcca 18-ro yyactka % Ot 000,0 go 099,9 0000 000,1

19 Abcumcca 19-ro yyacTka % Ot 000,0 no 099,9 0000 000,1

3.7.2

LNY1 (L 7Y ) OpauHaThl onopHbIX Touek NMHeapuUsaum

nepBbii PYHKLNOHAlNbHbIA 610K HOpManusauum

M curHana, nogaBaemMoro Ha
M MacliTabupoBaHus

OpD,VIHaTa HavanbHOro

00 3HayeHus (curHan B
TEXHUYECKUX eanHnLax)
01 OpavHaTta 01-ro yyacTtka
02 OpauHaTta 02-ro yyacTtka
18 OpgauvHaTta 18-ro yyacTtka
19 OpavHaTa 19-ro yyacTtka

TEXH.
en.

0000
OT MuHyc 9999 no 9999
OT MuHYyc 9999 no 9999 0000 MnapgLwwi
OT MuHyc 9999 no 9999 0000 paspsa
OT MuHyc 9999 no 9999 0000
OT MyHyc 9999 go 9999 0000

3.7.2

o
LNX2 (L nu E’) AbGcuuMccbl ONOPHbIX TOYEK NIMHeapu3alumu curHana, nogaBaemMoro Ha
BTOpPOM (pyHKLMOHaNbHbLIN GNOK HOpManu3aumm u MmacwTabupoBaHus

00

19

MapameTpbl aHanornyHbI
napameTpam HacTPOWKM
ypoBHA LNX1

LNY2 (L n9c) OpanHaTbl onopHbIX ToYek NMHeapu3aum
BTOpPOU (hyHKLUMOHaNbHbLIN 6J510K HOpManu

3aumm

M curHana, nogaBaemMoro Ha
M Mmacwtabup

OBaHUA

00

19

MapameTpbl aHanorMyHbI
napameTpam HacTPOWNKM
ypoBHA LNY1
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[TpodomkeHue mabnuubl I — CeoOHasi mabnuya napamempos uHdukamopa UTM-110H

Enm- 3Hau.
MyHKT MapameTp HULbI [Onana3oH nameHeHus no- Llar name- | pas- Mpumeuanme
MEHI0 n3me- napameTpa ymon- HeHus Aen
peHus YaHUIO
[l | < -
CLI1 (L L 1 1) KannbpoBKa curHana, nogaBaemMoro Ha nepBbii (pyHKLMOHaNbHbIA 650K
HOopManuiaumm n MaCLIJTa6VIpOBaHVI$I
KannbpoBka HayansHOro TexH
00 3HayeHus curHana 1-ro e ’ OT MuHyc 9999 no 9999
6noka A
5.1
KannbpoBka KOHEYHOTO TexH
01 3HaveHus curHana 1-ro en ’ OT MuHyc 9999 fo 9999

6noka

COR1 («': or ,') Koppekuusa curHana, nogaBaemoro

HOpPM

anu3auymm n macuTa

Ha nepBbIA (pyH
GupoBaHus

KUMOHalNbHbIA ONOK

Koppekuus curHana 1-ro

TEeXH.

00 Gnoka en. OT MuHyc 9999 fo 9999 0000 000,1 WHuanumpyet PV=PV+A
KoadbdunumeHT Koppekumm TexH 3.7.1
01 (cmelyeHmne) curHana 1-ro e ' OT MuHyc 9999 go 9999 0000 000,1 Mnanumpyet A
6rioka A
[ o -
CLI2(LcL E‘) KannbpoBka curHana, nogaBaeMoro Ha BTOpon (pyHKLMOHaNbHbIA 650K
HOopmMmanuiaumm n MaCLIJTaﬁlllpOBaHVIﬂ
00 [MapameTpbl aHanorMyHbI
napameTpamM HacTpOWKu
01l ypoBHs CLI1
I o« o
COR2 (Lar E') Koppekuusa curHana, nogaBaemMoro Ha BTOpow (pyHKLMOHanNbHbIA 610K
HOopmManuiaumm n MaCLIJTaﬁlllpOBaHVIﬂ
00 MapameTpbl aHanorMyHbI
napameTpamM HacTpOWKu
01 ypoBHs COR1
r [
CALO (L AL 0) KannbpoBka aHanoroBoro Bbixoga (AO)
00 TecT aHanoroBoro Bbixoga | %
Kannbposka HavanbHOro
01 3Ha4YeHWs aHanoroBoro %
Bbixoga AO 5.2
Kannbposka koHe4HOro
02 3Ha4YeHWs aHanoroBoro %
Bbixoga AO
SYS ( 545) O6wme cuctemMHble HacTpoOIiKu
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 0000 — oTKIOYEH OT
VHAMKaTopa B cetn) cetu
0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
6wt/ 0005 — 28800 B
01 CkopocTb 06MeHa c 0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tavm-ayT kagpa 3anpoca B OT 0001 A0 0200 0006 0001 1 TakT = 250 mMKC
CUCTEMHbIX TaKTax
Kog nHaukaTopa v Bepcus CnyxebHas nHcdopmaums
03 | nporpammHoro 70.36 Kon 73 Bepcns 35
obecneyeHus
o o 0 — Slave
04 CeTeBoN TMN yCTPONCTBA 1 — Master 0000 0001
05 Mepuog onpoca 10-10000 mc 0100 0001 B.1
06 Tarim-ayT oTBETa 10-10000 mc 0200 0001 > nepuoga onpoca
07 | AABPec onpaumsaemoro OT 0000 A0 0255 0000 0001
ycTponctea 1
og | Homep pervctpa onpa- OT 0000 70 9999 0000 0001
LUMBAEMOro ycTpoincTBa 1
O—INT
1-LONG
09 Twvin gaHHbIX 1 2 - FLOAT 0000 0001

3 - SWAP-LONG
4 — SWAP-FLOAT
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[TpodomkeHue mabnuubl ' — CeoOHasi mabnuya napamempos uHoukamopa UTM-110H

Enm- 3Hau.
MyHKT MapameTp HULbI [vana3oH n3meHeHus no- LLlar name- | pas- Mpumeuanme
MeHIo u3me- napameTpa yMmorn- HeHus Aen
peHus YaHUIO
10 | AABPEC onpaLInsagmoro OT 0000 go 0255 0000 0001
yCcTpouncTBa 2
11 | Howmep peructpa onpa- Ot 0000 0 9999 0000 0001
LUMBAEMOro yCTPONCTBA 2
0 —INT
1-LONG
12 Twvn gaHHbIX 2 2 - FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
Koppekumsa nokazaHun
13 Jaryvka 5.1.6
TEPMOKOMMEHCaLMK
SAVE (5HuE) CoxpaHeHue napameTpoB
00 CnyxebHas nHdopmaums
3annck napameTpoB B
01 9HEepProHe3aBncUMyto 0000 4.4.4
P Y 0001 — 3anucaTb o
namsiTb
|
LOAD (L o Hd) 3arpyska napameTpos
00 Esgfsaun]/ﬁwH:peoaaHMﬂ no 0000
cet ModBus 0001 — paspeLueHo
o1 3arpyska HacTpoek 0000 444
nonb3oBarens 0001 — 3arpy3nTb
3arpyska 3aBOACKNX 0000
02 HacTpoeK 0001 — 3arpy3nTb 445
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nncTos (cTpatmu) nucTtoB Ne Bxogsawwmin Ne conposoxaato-
Nam. Moan. [ata
B [IOKY- [OKyMeHTa Liero AoKyMeHTa 1 aata
N3ame- 3awme- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 57 57 ver. 70.37 C.B.M 22.01.2013
1.01 44 ver. 70.37 M3meHeHa cTpykTypa Mapukot | 21.09.2016
OOKYyMeHTa 0.A.




