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HacTosillee pyKkOBOACTBO MO 3KCNyaTauuu npegHasHa4yeHo pAnsi O3HaKkoMreHwss notpebutenen c
HasHayeHneM, MoAensiMu, MPUHUUMNOM [EeNCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChrnyatauuenhn u o6CnyxuBaHUem
MHOMUKaATOpa TEXHONOrM4YecKoro MukKponpoueccopHoro ogHokaHanbsHoro UTM-111H (nanee — uigukatop UTM-
111H).

noxanymncra,
aKkcnyarTaumm

Mepen ncnonb3oBaHnem uHamkaTopa,
BHUMAHME ! 03HaKOMbTECb C  HAacCTOSILUMM  PYKOBOACTBOM MO
- mHaukatopa NTM-111H.

MNpeHebpexeHne Mepamy nNPegoCTOPOXHOCTU WM NpaBunamu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHOW TPaBMMPOBaHWUSA NepcoHana mnu
nospexaeHnsa obopynosaHus!

B cBS3K C NOCTOSIHHBIM YCOBEPLUEHCTBOBAHMEM WHAMKaTOpa U
KOHCTPYKTUBHBIMW U3MEHEHMSIMU, KOTOPbIE MOBLILLAIOT €r0 HaAEXHOCTb U
YNyylWalT IKCnnyaTaumio, BO3MOXHblI HeBoMbLUMe OTNMYUS  Mexay
KOHCTpYKUMEA  uMHOMKaTopa uWnuM  nporpaMmHbiM  obecneyeHnem
ONMCaHHbIM B HACTOSALLEM PYKOBOACTBE MO akcnnyatauun (aanee - P3), n
NoCTaBnsiEMbIM WMHAUKATOPOM.

COKpaLIJ,eHVIﬂ, NPpuUHATbLIe B AaHHOM pyKoBoACTBe

1. B HauMeHOBaHMSIX NapameTpoB, Ha PUCYHKaX, MpWU LMMPOBLIX 3HAYEHUSIX M B TEKCTE WCMONb30BaHbI
cokpalleHust u abbpesmaTyphbl (cM. Tabnuuy 1.1), o3Havatowme cnegyollee:

Tabnuvua |.1 - CokpalleHus n abbpesnaTypbl

Abbpesuatypa NMonHoe HaumeHoBaHUe 3HauyeHue
(cumBon)

PV Process Variable M3mepsiemas BennunHa (KOHTPONMpyeMbIi U
perynupyemsbli napameTp)

T, t Time Bpewms, nHTepBan BpemeHu

Al Analogue Input AHanorosbIi BBOA,

DO Discrete Output [VCKpeTHbI BbIBOS

AO Analogue Output AHanoroebI BbIBOA

GND Ground 3emns

RGND Return/Ground 3emnsa nHTepdenca

CP - CpeaHun

H3 - HopmanbHO 3aMKHYTOMN

HO - HopmarbHO OTKpbITbIN

2. B HauMeHOBaHMSAX YPOBHEW KOHMUrypaumv vHoukaTopa MpuHSATHI cnegyolmne ob6o3HayveHusl, KoTopble

COOTBETCTBYHOT 6yKBaM naTuHcKoro andgasuTa:
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1. OnucaHne nHaukKaTopa

1.1 HasHa4yeHne nHAuKaTopa

Wngukatop UTM-111H npeacTtaBnsitoT coboi HOBbIV KNAacC COBPEMEHHbIX YHUBEPCANbHLIX 00HOKaHalbHbIX
LUMPOBLIX UHAMKATOPOB C AUCKPETHLIMW BbIXOAAMMU.

Mupgukatop UTM-111H nos3eonsieT obecneunTb BbICOKYHD TOYHOCTb W3MEPEHUSI TEXHONOMMYeCcKoro
napameTtpa. Omnu4dumernbHoU ocobeHHocmblo wHankatopa WUTM-111H saBnsetcs Hanuuve TpexypOBHEBOWN
ranbBaHWYECKOW U30MALMM MEXAY BXOAaMM, BbIXOAAMU U LENbIO NUTAHUS.

MHaovkaTtop npegHasHayeH Kak Ansg aBTOHOMHOrO, Tak M Ansi KOMMNEKCHOro mcnonb3oBaHusa B ACYTI B
3HEepreTunke, MeTannyprum, XMMU4eCcKon, NULLIEBON 1 APYTMX OTPaCAX NPOMBILLIIEHHOCTU U HAPOAHOM XO3SCTBE.

HNudukamop UTM-111H npedHa3HayeH:

® 1115 U3MEePEHUA OHOr0 KOHTPONMPYEMOro BXOOHOro chmanyeckoro napameTpa (Temnepartypa, OaBrieHuve,
pacxof, ypoBeHb U T. n.), obpaboTkn, npeobpa3oBaHMs N OTOOpPaKEHMS ero TeKyllero 3HayeHusl Ha BCTPOEHHOM
yeTblpexpaspsgHoM L poBOM AMcnree N NMMHENHOM UHAMKATOpPE;

e yHAauKaTop paboTaeT kak koMmnapaTop, POPMUPYS BbIXOAHbLIE AUCKPETHLIE CUrHAMbI YpPaBNeHUs BHELLUHUMN
WCNOMNHUTENbHLIMU MeXaH3MaMu B COOTBETCTBUM C 3aaHHOM Nonb3oBaTenem Nornkon paboTbl U yCTaHOBMEHHbIMMU
ycTaBKamu;

e Mpu YCrNOBWM 3aKka3a aHanoroBoro BbIXOAa, WHAMKATOpP (OPMMPYET BbIXOOAHOW aHaroroBoW curHan
yrpaBreHns BHELLUHUM UCMONHUTENBbHBIM MEXaHW3MOM B 3aBUCMMOCTU OT BbIOpaHHOW MaTtemaTu4eckon yHKUUM nnm
yHKUMM peTpaHCMUCCUUY;

e [N MHOMKaAUWM TEXHOMOrMYECKOro mnapameTpa MoflyYaeMoro no WHTEPdENCY OT BHELUHMX YCTPOWCTB
(dbyHKUMs Master/Slave);

® VMeeT BO3MOXHOCTb UCMOMb30BaHWs BTOPOro aHarnoroBoro Bxoaa Ans npuema, obpabotku, npeobpasosa-
HWUS1 TEXHOMNOMMYECKOro NapamMeTpa Nony4aemMoro no MHTepdEeNCy oT BHELLHUX YCTPOWCTB;

e uvHAMKaTOp OPMMPYEeT CUrHambl TEXHOMOrMYeckoW curHanusaumu. Ha nepegHen naHenn wumeroTcs
WHOMKATOPbI AN CUrHanusaumMm TEXHOJOMMYECKN OMacHbIX 30H, CUrHamnbl NMPEeBbILEHNS (3aHMKEHUS) PErynMpyemoro
Unn U3MepsIEMOro napamMeTpa;

e wuHaukatop WNTM-111H, MOXeT ucnonb3oBaTbCA B CUCTEMAX CUrHanmMsauun, OGNOKMPOBOK W 3aluT
TEXHOMOrM4eckoro o6opyLoBaHus.

1.2 O603Ha4yeHne nHaukatopa UTM-111H

O603HayeHue npu 3aKase:

UTM-111H-AA-C-D-U

AA - Kog BXogHOro aHanoroBoro curHana u- HanpaXeHWe NUTaHWA

01 - yHuduumMpoBaHHeld 0-5 mA

02 - yHudmumpoeaHHeld 0-20 mA

03 - yHubMumMpoBaHHeIA 4-20 MA

04 - yHundmumposanHein 0-10 B

05 - Hanpsxexwe 0 ... 75 mB

06 - HanpaxeHwe 0 ... 200 mB

07 - Hanpaxenwe 0 ... 2B

08 - TCM 50M, W100=1,428, -50° ... +200°C

09 - TCM 100M, W100=1,428, -50° ... +200°C
10 - TCM rp.23, -50° ... +180°C

11 - TCN 500, W100=1,391, Pt50, -50°...+650°C
12 - TCIN 100M, W100=1,391, Pt100, -50°...+650°C
13-TCN rp.21, -50° ... +650°C

14 - TXA (K), 0° ... +1300°C

15 - TXK (L), 0°...+800°C

16 - TXKK (J), 0° ... +1100°C

17 - TXKH (E), 0° ... +850°C

18* - TMN10 (S), 0° ... +1600°C

19* - TMP (B), 0° ... +1800°C

20" - TBP-1 (A-1), 0° ... +2500°C

* U3rOTABNWBAETCA NO OTAENLHOMY 3aKasy v nocneayLwas
NepecTpoika Ha ApYrve TNkl BXOAHLIX CUrHANoB
NPOM3BOAMTCA Ha NPEANPUATUM-U3rOTOBUTENE

220 - 220B nepemMeHHOro Toka
24 - 24B NOCTOAHHOIO MNW NEPeMEHHOro Toka

D - tvn AWCKPeTHbIX BbIXOOHLIX CUrHanoe

T - TpaH3anCTOpHbIE BbIXOA!
P - peneiiHbie BbIXoabl

C - koA BbIXOOHOro aHanoroBoro curHana

0 - Mogynb aHanoroBOro BbIXO4A OTCYTCTBYET
1-0-5mA

2 - 0-20 mA

3-4-20 MA

4 - 0-10 B (no otAensHomy 3akasy™)

* MNprBop HacTpanBaeTCA Ha BbIXOOHOW CHrHan

0-20 MA 1 Ha pasbem BNaMBaETCA HOPMUPYIOLLWA

peaucTop 499 Om




lMpumep 3aka3a uHdukamopa UTM-111H.:
HIM-TT1H-15-0-P-220

15 - aHanoroBbIi BXOA HAacTPOeH -‘V
Ha Tepmonapy TXK(L), c auana+
30HOM M3mepeHus 0° ... + 800°Q.

220 - nutaHue npubopa ~220B
nepemMeHHOro Toka

0 - nnaTta aHONOroBoOro BbIXoaa
HE YyCTaHOBNEHa

P- peneiHble QUCKPETHbIE BbIXOOb!

1.3 TexHM4YeCKMne XapaKTepucTUKN MHamMKaTopa

1.3.1. AHanoroBbI BXOOAHOW CUrHan

Tabnuua 1.3.1 - TEXHNYECKME XapaKTEPUCTUKM aHaNoroBoro BXoOAHOro curHana

TexHU4YecKas xapakrepucTuka 3HavyeHue
KonunyecTtBO aHanorosbix BXOO0B 1
Twn BXOQHOro aHanoroBoro curHana YHudmumposaHHble (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA fo 5 MA

ot 0 MA 1o 20 MA

oT 4 MA po 20 MA

HanpsikeHne NoCcTOsAHHOroO ToKa:
or0B oo 10B

ot 0 MB no 75 mB

ot 0 MB go 200 mB
ot0OBpoo2B

TepmonpeobpasoBaTtenu conpotusnenunii JCTY 2858-94
TCM 50M, W1¢0=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W100=1,428, oT muHyc 50°C go nntoc 200°C

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

TCM 5001, W1go=1,391, Pt50, ot mnHyc 50°C go nntoc 650°C
TCIM 10001, W100=1,391, Pt100, oT MmuHyc 50°C go nntoc 650°C
TCIN rp.21, oT MuHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXKK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMMN10 (S), ot 0°C go nntoc1600°C
TMNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatoasi cnocobHoctb ALIM 16 paspsgos

Mpenen gonyckaemor OCHOBHOM NpuBeaeHHOM <0,2%

NOrpeLHOCTN N3MEPEHNsi BXOAHbIX NapameTpoB

TOYHOCTb MHAMKALMMK 0,01 %

Mpegen gonyckaemow 4ONONHUTENbHOW NOrpPeLLHOCTH, <0,2%/10°C

BbI3BaHHOW N3MEHEHMEM TEMMNEPATYpbl OKpyXatoLen

cpegpl

[Mepuog n3amepeHusi, He meHee 0,1 cek

[anbBaHMYeckasi pa3Bsid3ka aHanoroBoro Bxoaa Bxopf ranbBaHW4eCKN U305IMPOBaHbI OT BLIXOAOB U OCTaNbHbIX

Lenen, HanpshKeHne ranbBaHn4yeckon passsasku He meHee 500 B

lpumeyaHus.

1. Bxod uHOukamopa UTM-111H moxem 6bimb ckoHgbuaypupoeaH Ha rooKmoyeHue moboso muna
damyuka.

2. Bo3smMOXHO KoHgbueypuposaHue obpabomku eéxo0Hoeo cuzHana Al no dsym ansopummam (nepesil u
8mopoli pyHKUUOHarbHbIU 610K HopManusayuu u mMacwmabuposaHusi), U Kak pe3ynbmam rnpedcmasneHusi 08yX
pasHbix popm 8xo0Ho20 napamempa PV1 u PV2.

3. lNpu 3aka3e exo0a muna mepmMorapa, 8 kKadecmee 8xo0a memnepamypHoU KOppeKkyuu (KoMneHcayuu
mepmo-3JC c80600HbIX KOHU08 mepmonapbl) Ucronb3yemcsi 0amyuk memrepamypbl, Komopbil Haxooumcs
803/1€ KIIeMM Ha Kopryce UHOuKkamopa.



1.3.2 AHanoroBbIN BbIXOAHOW cUrHan

Tabnuua 1.3.2 - TexHnYeckne XxapakTepuUCTUKM aHanoroBoro YHUGMLUMPOBAHHOTO BbIXOAHOrO CUrHana

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

Konn4ecTBO aHanoroebIx BbIXOA0B

1 (npw ycnosum 3akasa onuMn aHanoroBoro Bblxoaa)

Twn BbIXOAHOrO aHanoroBoro curHana

YHucuumposaHHble FTOCT26.011-80
OT1 0 MA go 5 mA, RH <2000 Om
OT1 0 MA go 20 MA, RH <500 Om

OT1 4 MA o 20 MA, RH < 500 Om

OT0Bpao10B, RH22kOwm (no oTaenbHOMy 3akasy)
Paspeluatoutas cnocobHoctb LIAM <0,0015 %
Mpenen gonyckaemon OCHOBHOW NpUBEAEHHON MOrpeLLHOCTM <0,2%
hOpPMVPOBaHNs BbIXOAHOIO curHana
[ononHuTenbHas NOrpeLlHoOCTb hopMUPOBaHUS BbIXOLHOMO <01 %

CUrHana ot "SMeHeHua ConpoTUBNEHNA Harpy3ku

Mpegen gonyckaemow 4ONOMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM
M3MEHEHVEM TEMNEpPATYPbI OKpYXatoLlel cpeapl

0,25 %/10°C

["anbBaHM4eckas pasBA3ka aHasrioroeoro Bbixoaa

Bbixoa ranbBaHuyecku Mn3onmpoBaHbl OT BXO40B U

OoCTanbHbIX Lenen, HanpshXeHne ranbBaHN4eCcKomn
pa3Bs3ku He meHee 500 B

1.3.3 AuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanbI

Tabnvua 1.3.3 - TexHu4eckne xapakTepucTUkn GUCKPETHbIX BbIXO4HbIX CUTHAIOB.

TexHu4veckasi XapakTepucTtuka

3HayeHne

KonunyectBo ANCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKcuMMarnbHOoe HanpsXxeHne n TOK KoMMmyTauum

[0 40B, 100MA nOCTOSAAHHOIO TOKa

ranbBaHU4eckasa pa3BA3Kka AUCKPETHbIX BbIXO40B

BbIXOAbl CBA3aHbI B rpynny U3 AByxX BbIXOOO0B U
ranbBaHNU4YeCKN N30NMNpPOBaHbl OT OCTallbHbIX Luenen

- Pene(nepeknoyaembil KOHMaKkm):

Twn BbixoAa:

MaKCcumMarsibHoe HanpsXXeHne n TOK KOMMyTaunm

0o 250B, 8A nepeMeHHOro Toka npu pe3ncTuBHON
Harpyske

oT 5B, 10mMA o 30B, 5A nocTosiHHOro Toka npu
PEe3NCTUBHON Harpyske

0o 250B, 3A nepemeHHOro Toka nNpyu MHAYKTUBHOM
Harpy3ke (cos@=0.4)

CwrHan norunyeckoro "0"
CwvrHan nornyeckon "1"

Pa30OMKHYTOE COCTOAHNE KOHTAKTOB perne.
3aMKHYTO€ COCTOAHNE KOHTaKTOB pene.

Bug Harpysku

aKTUBHadA, MHOYKTUBHAA

["anbBaHM4eckas pasBA3ka aHaroroebix BXo40B

BbIxoabl ranbBaHUYECKN N30SIMPOBaHbI OT APYruX
BXOZ0B M OCTasnbHbIX Lenen, HanpspkeHue
rarbBaHN4YeCckon pases3kn He meHee 1500 B

1.3.4 NocnepoBaTtenbHbIN UHTepdenc RS-485

Tabnuua 1.3.4 - TexHMYeckne xapakTepucTrkM NocnefoBaTenbHoro nHrepdenca RS-485

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHue

KoHdurypaumm cetu

MHoroTouveyHas

KonunyectBo NHOWKaTopoB

32 Ha 0OHOM CEermMmeHTe

MakcumanbHasa annuHa nMHUM B npegenax
OJHOro cermeHTa cetun

1200 meTpoB

Konn4yecTBO akTMBHbIX nepegarymkos

1

[unana3oH ceTeBbIX agpecoB 255

CkopocTb 0OMeHa/gnHa NMHUK CBA3N 62,5 kout/c 1200 m

(3aBUCMMOCTb JKCMOHEHLUManbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbuTt/c 10m

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHdyemcs
UCoL308amb 3KPaHUPO8aHHbIE 8UMbIE apbl.

Tun npvemonepenaT4nKoB

OunddepeHumnanbHbIi, NOTeHUManbHbIn

Bug kabens

BuTtas napa, akpaHMpoBaHHas BUTas napa

["anbBaHM4eckas pasBA3ka

MHTepdenc ranbBaHNYeckn N30nMpoBaH OT BXOLOB-BbIXOAO0B M OCTanbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[N KOHMryprpoBaHusa nHaukaTopa, ANs UCNOSb30BaHUS B kaYecTse
yAaneHHoro ycTpoiicTBa npy paboTe B COBPEMEHHBIX CETSX yNpaBneHus u
cbopa nHopmauum (nprema-nepegadn KOMaHa U AaHHbIX)




1.3.5 NMaHenb MHaUKauun

Tabnuua 1.3.5 - TexHNYeCcKkne XxapakTepucTUkM UHANKATOPOB NepeaHen NaHenu

TexHU4Yeckasi XapakTepucTuka

3Ha4yeHune

Tun nHamKaumm

uncppoBas, NMHerHas

Lucposas uHdukauus

KonunyectBo LMpoBbIX Aucnnees 1
TOYHOCTb MHAMKALMN +0,01%
KonunyectBo pa3psgoB LMdpoBOro nHaukatTopa 4
BbicoTa umgp cBETOANOAHBIX MHAMKATOPOB 8 MM

JluHeliHas uHOukauus

KonunyectBo cermMeHToB NIMHENHOrO MHAMKaTopa:
- UTM-111H

31 (ropusoHTanbLHOEe NoNoXeHne NMHEeNHOro
MHAMKaTopa)

Twun nHgvkatopa

CermeHT, ructorpamma

TOYHOCTb NIMHEWHOW MHAMKALMN

NTM-111H +3,3% (£1,7% — ¢ MuratoLMmM CErMeHTOM)

1.3.6 AneKkTpuyeckue AaHHbIe

Tabnuua 1.3.6 - TEXHNYECKME XapaKTEPUCTMKM SNEKTPONUTAHUS

TexHu4yeckasi XapakTepUucTuka

3HayeHue

OnekTponuTaHue (NOAKMoYEHNe K CeTH):
- MOCTOSIHHOIO TOKa ot 15B po 36B
- MepeMeHHOro Toka ot 100B po 242B, 50I'y

[MoTpebnsembli TOK No NUTaHuo 24B <150 MA

MoTpebrnisiemas MOLLHOCTb OT CETU <45BA
nepemeHHoro Toka 2208

3almTa gaHHbIX

EEPROM, cerHetoanektpnyeckas NVRAM

1.3.7 Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 1.3.7 - YcnoBusi akcniyataumm

TexHU4YecKas xapakrepucTuka 3HayeHue

Kopnyc (BxLLUxI):

NTM-111H 110 x 106 x 58 mMm
MoHTaxHas rnybuHa 63 Mm
Temnepatypa oKpyxatoLen cpepl oT muHyc 40 °C go nntoc 70 °C
ATMOCepHoe faBneHve ot 84 klMa go 106,7 klMa
Bunbpaumsa (4acToTHOW/amMnnuTygHoOwM) £o 60y / go 0,1mm
MomeLleHve 3aKpbiTOe, B3pbIBO-, NOXapobesonacHoe.

Bo3sayx B nomeLlLeHUM He JOMKeH cogepXaTh NbiNv U MPUMECH arpeCCUBHbIX
NapoB ¥ ra3oB., BbI3bIBAIOLLMX KOPPO3MIO (B YAaCTHOCTM: ra3os, cogepxaLlmx
CEPHUCTbIE COEAVHEHUS UM aMMMaK).

MonoxeHune Npy MOHTaxe CornacHo NpoeKkTa

CTeneHb 3aluThl IP30

Macca nHgnkatopa, He 6onee 300r

1.4 CocTaB MHAMKaTopa

Tabnuua 1.4.1 — Komnnekt noctasku nignkatopa UNTM-111H

O6o3HayeHne HaumeHoBaHue

Konuye-

MpumevaHue

MPMK.421457.032 MHaunkaTop TexHonorm4yeckum

MuKponpoueccopHblin N TM-111H

CornacHo 3akasa

MPMK.421457.032 NC Macnopt

1 wr. no 3akasy gns NTM-111H

MPMK.421457.032 P3 PykoBoacTBo no akcnnyatauum

1 3K3eMNNsAp Ha BCe 3aKasaHHbIe
WHAMKaTOPbI NPY MOCTaBKe B OAWH
agpec

734-203 Pa3sbem ceteBon

TOMNbKO ANS MHAMKATOpa C NMMTaHeM
24B

232-109/026-000 Pasbem ans nogkntoveHns BHELLHUX

BXOAHbIX 1 BbIXOAHbIX Lienein

232-106/026-000 Pa3bem anst NogKnioYeHnst BHELLHNX

BXOAHbIX 1 BbIXO[HbIX Lienein

TOMbKO ANA uHAMKaTopa C NUTaHnem
24B

231-131 Pblyar MOHTa)HbIN AN Knemm
734-230 Pblyar MOHTaXHbI AN KNnemm TONbKO ANsl UHAMKaTopa C NUTaHeM
nuTaHus 24B

* KONNYECTBO yKa3blBaeTCAa Npu 3akase




1.5 Cpe,CICTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.5.1 MNepeyeHb cpencTB M3MEPEHUs, MHCTPYMEHTA W MpUHAONEXHOCTEN, KOTopble Heobxooumbl npu
akcnnyatauum niankatopa MTM-111H, npuseneHsl B Tabnuue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHWS, NHCTPYMEHTA W NPUHaANEXHOCTEN, KOTopble HeoOXoAMMbl NPU JKchyaTaumm
nHaukatopa UTM-111H

HavmeHoBaHWe cpefcTB U3MeEpPEHNs, MHCTPYMEHTa 1 H
N a3HayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbin L300 V3aMepeHune BbIXOAHOIO CUrHasma v KOHTPOSb HanpsKeHUs! MUTaHNs
2 MarasvH conpoTtusnexuin P4831 3apgartyuk curHana
3 OucbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana n nsmepeHue BbIXO4HOrO curHana
4 MeraommeTp ©4108 Vi3amepeHne conpoTUBNEHNS N30NsSUUn
5 IMuHUEeT MeguUMHCKNA [MpoBepka kayecTBa MOHTaxa
6 OTBEpTKA Pasbopka kopnyca
7 Msirkasi 6513b OuuncTka OT MbiNn U rps3u

1.6 MapkupoBka u nnomoupoBaHue

1.6.1 MapkupoBka MHAUKaTopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasmepamu COrfacHo
FOCT 12971, koTopasi Kpenutcs Ha GOKOBOW CTEHKE Kopryca MHAuKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takme 0603HavYeHus:

a) ToBapHbIV 3HaK NPeanpuUaTUA-N3roTOBUTENS;

6) HanmeHoBaHWe nHauKaTopa;

B) ycrioBHoe 0603HayeHue;

r) o603Ha4YeHe UCNonNHeHus;

A) NopsAKOBbIN HOMEP MHAMKaTOpa Mo CMCTEME HyMepauun NpeanpuaTUS-M3roToBUTeNs;
€) ro4, 1 KBapTarsn U3roToBMEHUS;

1.6.3 MnomGupoBaHue MHAMKaTOpPa MNPeAnpPUATUEM-U3rOTOBUTENEM MPWU BbIMYCKE W3 MPOW3BOACTBA He
npenycMoTpeHoO.

1.7 YnakoBKa

1.7.1 YnakoBka nHgukatopa cootBeTcTByeT TpeboBaHuam FOCT 23170.

1.7.2 "HankaTop B COOTBETCTBMM C KOMMIEKTOM MOCTaBKM YNaKoBaHO COMflacHO YyepTexam npeanpuatns-
n3rotosuTend.

1.7.3 VlHaukaTop B TPaHCMOPTHOW Tape TPaHCMOPTUPYETCA MENKUMM OTNPaBNEHNSIMU XKeNe3HO40POXHbLIM
TPaHCNOPTOM (KPbITbIMW BaroHamu) unu Apyrum BuaoM TpaHcnopTa.

1.7.4 Wnpukatop noaBepxeHo koHcepBaumm cornacHo TOCT 9.014 gnsa rpynnel -1, kateropun n ycrnosun
XpaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpeHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPeOMTENBCKON Tapbl MPUMEHSIIOTCA KapTOHHbIE KOPOOKU M3 roppMpoBaHHOrO kKapToHa
cornacHo NOCT 7376 1 MeLUKn 13 NONNITUIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke npuMeHeHbl aMopTM3auUmMoHHbIe maTtepuansl cornacHo FOCT 5244.




2. HasHayeHue. PyHKUUOHaNbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa WTM-111H nocpedcmeom KoHgu2ypauyuu moxem 6bimb
usMeHeHa makum o6pa3om, 4mo mo2ym 6bimb peweHbl credyroujue 3adaqyu asmomamu3ayuu:

e CpaBHeHue pesynbrata npeobpasoBaHUss C YCTaBkaMM MWHUMYM M MaKCUMyM, W CUrHanmu3auumio
OTKITOHEHUN,

e NporpammHas kKannbpoBka KaHarna no BHewHeMy 06pa3L0BOMY MCTOYHMKY aHanoroBoro curHana,

e Lndposas puneTpaumns (Ans ocnabneHns BIUSHUSA NPOMBILLAEHHBLIX MOMEX),

e npeobpasoBaTens BXOAHOIO CUrHana pasHbiM1U MatemaTn4eckumMm pyHKLmMamu,

® KOH(pMrypupoBaHue formkn paboTbl BbIXOAHbLIX AUCKPETHBIX YCTPOWCTB,

® peTpaHCMMCCUA BXOLHOTO aHanoroBoro napameTpa Ha aHanoroBbIv BbIXOA YCTPONCTBA (B Criyvae 3akasa
onuuu aHanorosoro Bbixoaa AO) 1 MHoroe Ap.

MuaukaTtop UTM-111H koHdUrypupytoTca Yepes nepefHion naHens MHAMKaTopa unv Yyepes ranbBaHUYecku
pasgeneHHbin uHtepdenc RS-485 (npotokon ModBus). Hannune nitepdenca nossonseT ncnonb3osatb MHAUKATOP
B KayeCTBe yAareHHoro ycTponcTaa npu paboTte B COBPEMEHHbIX CETAX yrpaBneHus n cbopa nHpopmMaumm.

MapameTpbl koHdUrypaumm uHgukatopa WTM-111H coxpaHaioTca B SHEproHe3aBMCMMOM NaMsATM U
WHAOMKaTop cnocobeH BO30OHOBUTH BLIMOMHEHWE 3afay ynpaBneHust Mocrne NpepbiBaHUS HaNpPsbKEHUS NUTaHWS.
BaTtapes pe3epBHOro NMTaHUA He UCNOSb3YETCH.

UHpukaTtop UTM-111H moxeT usrotaBnuBaTbCs Mo UHAUBUAYaNbHOMY TeXHUYECKOMY 3aiaHuUIo Ans
BbINOJIHEHUA KOHKPETHOMN TEeXHOJIOrM4YecKomn 3aaayum.

MpuMepbl NpUMeHeHUs1 HAMKaTopa:

- IHavKaumsi NonoXeHus LLaroBoro ABUraTens «nmc» U «MUHYC», TOECTb yrna noBopoTa B O4HY U ApYryto
CTOPOHY.

- NamepeHue, BbluMCNIEHNE Y MHAMKALMS BIIAXHOCTW MO ABYM AaTyMkam TeMnepaTypbl — CyXvM U BNaXXHOM
(meTog ncmxpomeTpuyeckux Tabnuu). Mockonbky MTM-111H umeeT Tonbko oguH BXOA, TO AaHHble CO BTOPOro
AaTymKa HyXXHO nory4yaTb no nHTepdency.

- lHpukauus napaMeTpoB C KOHTPOMepa unu Apyroro yCTponcTea, 3anpawumeaemasi no uHtepdgericy RS-
485, npotokon ModBus. B aTom cnyyae nngukaTtop BbiCTynaeT mactepom B cetn ModBus.

- JosnpoBaHue KonmnyecTBa BeLLeCTBa MO aHarioroBOMy AaTyuky pacxoga. CurHam ¢ gatyuka pacxopa
WHTErpupyeTcs (HakannuBaeTcs) 1 Mo OOCTWKEHMWIO 3a4aHHON yCTaBku cpabaTtbiBaeT AMCKPETHBIN BbIXOA, KOTOPbIA
B CBOIO O4epe/ib OTKMYaET HAcoC NoJayun BellecTsa.



3. YcTpoucTBO U NpUHUMN padoTbl

3.1 KoHCcTpyKUuMA nHanKaTopa

Mupukatop UTM-111H ckoHCTpyMpoBaH no 61104HOMY NPUHLMMY U BKIOYaET:

® n1acTMaccoBbIN KOPNyC;

e (hpoHTanbHbIN BNOK NepeaHen naHenu ¢ anemeHTamu obcnyxuBaHus (KnaBmaTypon) n MHAUKaUMK;

® Ha Kopnyce pasmelleHbl CbeMHble pa3beM-KNeMMbl K KOTOPbIM MOAKMOYAIOTCS NUTaHue, BXOAHbIE U

BbIXOAHbIE€ CUTHanbl.

3.2 NepepHAn naHenb MHAMKaTOpa

[nsa nyywero HabnogeHns 3a TexHorornyeckum npoueccom nHamkatop NTM-111H obopyaoBaH akTUBHOMN

YeTblpexpaspsaaHon LMGPOBOM U NIMHENHON UHAMKAUMEN ANst OTOOpaXeHUss M3MepsieMON BENMUYMHBLI U pesyrnbTaTa
06paboTkn yHKUMOHANbHBLIX GNOKOB, HEOOXOAMMBIM KONUYECTBOM KNaBu OOCNYXMBaHUS M CUrHANM3aLMOHHBLIX
CBETOAUOAHBIX MHOUKATOPOB ANsl Pas3fNMYHbIX CTaTYCHbIX PEXMMOB M cuUrHanoB. BHelwHui Bug nepegHeln naHemnm
nHamkatopa UTM-111H npuseaeH Ha pucyHke 3.1.

JINHenHbIN
MHAMKaTop

e LindopoBon aucnnen

e AHanoroBbIn MHAUKATOP

e NHankaTtop MAX

e NHgukatop MIN

CBeToauoaHble
WHAUKATOPbI
OUCKPETHbIX
BbixogoB K1 n K2

e o S L L L L L L P |
1|0 20 30 40 50

MAPAMETP

ITM-111H

Lincdbposon
aucnnen
MHAMKaTopa

CBeTtoanoaHble T KnaBuwm
MHAMKaTOPbI | : nporpamMmmupo-
CUrHanusaublbl (LR LR . BaHuA

MAX, MIN .

PucyHok 3.1 - BHewHut eud nepedHeli naHesnu uHoukamopa UTM-111H.

3.3 HasHauyeHue gucnneeB nepegHen naHenu

B pexvume PABOTA umHOMUMPYET 3HAYEeHWE U3MEPSIEMON BENMYMHbLI UMW BbIXOL
O[HOTO M3 PYHKUMOHAmNbHbIX 6M0KOB.

B pexume KOHOUTYPUPOBAHWE wHaMuMpyeT ypoBeHb KOHdurypauuu, 3aTem
HOMEp MyHKTa MEHI, 3aTeM Muras 3HadeHue napameTpa BbIOPaHHOrO MNyHKTa
MEHIHO.

B pexume PABOTA wHAvUMpyeT B MNPOLEHTHON LUKane 3HavyeHue n3Mepsemon
BENUYMHbI NN BbIXO4 OOHOTO U3 dYHKLUMOHabHbIX GIOKOB.

B pexume KOHOUTYPUPOBAHMWE BbiBOguTCA Berylias cTpoka.

3.4 HaszHauyeHue cBeTOANOAHBLIX UHANKATOPOB

CeeTutcs (MVIFaeT), €eCcnun 3HayeHne M3MepsieMON BeNMYMHBLI, COOTBETCTBYIOLLErO KaHana,
npesbllLaeT 3HaYeHne yCTaBku curHanmsaumm otkrnoHeHna MAX.

CeeTtutcsa (MMraeT), €eCclnn 3HayveHune Msmepﬂemoﬂ BEJTMYMHbI, COOTBETCTBYKOLLEro KaHana,
MeHblle 3Ha4YeHUA yCTaBKN CUrHann3aunm OTKINOHEHUA MIN.

e UnpukaTop K1 CBeTunTCH, ecnu BKIYEH NepBbln ANCKPeTHbIN Bbixog DO1.

e NHamkaTop K2 CBeTuTCS, eCnU BKITOYEH BTOPOM AUCKPETHBI Bbixog DO2.

e UHpukaTop IHT MwraeT, ecnu npoucxoauT Nepeaaya AaHHbIX MO MHTEPMENCHOMY KaHamy CBSI3V.



3.5 HasHauyeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [ V]

e KnaBuuwa [O]

Knaeuwa "6onble”. MNpy Kaxgom HaxaTuM 3TOW KMNaBWLLW OCYLLECTBISIETCA YBenuueHne
3HayeHns u3MeHsiemoro napametpa. [lpu yaepxuMBaHMM STOW KMNaBULIM B HaxaToMm
NOMNOXEHUWN YBENNYEHNE 3HAYEHUI NPOMNCXOANT HENpepbIBHO. KBMTMpPOBaHWE curHanvsaumm.
Knaeuwa "meHbuwe". [pn Kaxgom HaxaTun 3TOW KraBULLIM OCYLLECTBNSAETCA YMEHbLUEeHue
3HayeHuss un3MeHseMoro napametpa. [lpy yaepXvBaHuUWM 3TOW KNaBULIKM B HaXaToM
NOMOXEHWUN YMEHbLUEHUE 3HAaYEHWUI NPOUCXOAUT HEMPEPbLIBHO.

KnaBuwa npegHasHadyeHa [Ansi Bbi30Ba MEHK KOHdwMrypauuw, Ansi NOATBEPXAEHUSA
BbINONHAEMbIX AENCTBUA WnAM onepaumi M Ans dukcauMm BBOAWMBLIX 3HAYE€HUN.
Hanpumep, noaTBepXOeHWe BXOO4a B PEXUM KOHUrypaumu, dukcauuss BBEOEHHOIO
3Ha4YeHUs1 I3MEHSIEMOTrO NapameTpa 1 T.4.

3.6 CTpykTypHasa cxema nHgukatopa UTM-111H

Al - BxogHOM
n3MmepsieMbIn U

KOHTpONUpyeMbii
napameTp

MutaHne

=24B; ~220B

MocnenoBaTtenbHbIN
umHtepdenc RS-485
KoHdourypupoBaHue,
npveM-nepegayva
KOMaHA U AaHHbIX

TemnepaTypHas

KOPPEeKLMUs XONO4HOro
cnas Tepmonap

MUKPO-
KOHTPOJIJIEP

- anropuTm 06paboTKM BXOLHOMO

MaHenb MHAMKauun
M KnaBuaTtypbl

Vi

AO AHanorosbIl Bbixog
peTpaHcMuccum (onums)

CurHana DO1 AuckpeTHbIn Bbixoa 1,
- KOHGUIypaLWsi N3MEPUTENBHOTO pa6oTatoLmil No 3aAaHoiA
kaHana

nonb3oBaTeneM fioruke
pa6oTbl

-
/

DO2 OuckpeTHbIN BbIXoA 2,
paGoTarowumit no 3agaHoun
nonb3oBaTenieM Nloruke
paboTbl

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-111H

3.7 PyHKUMOHanNbLHaA cxema nHaukatopa UTM-111H

Bnok Hopmanuaaummn

l Wnrepdeiic (RS-485)

Bnok
CeTeBoro
obmeHa

w macwrabuposaHua

1
Al
UTM-111H
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Ons UTM-111H Hanuuue
AQ orosapuBaeTcs npu
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2
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5 %8  Bhixoga DO2
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PucyHok 3.3 - QyHKuuoHasnbHasi cxema uHOukamopa UTM-111H




3.8 NMpuHUMn pad6oTtbl MHAMKaTopa UTM-111H

Mupukatop UTM-111H n cTpykTypHasa cxema KOTOporo npueefeHa Ha pucyHke 3.2 u yHKUMOHanbHasa Ha
pucyHke 3.3, npeacTtasnseT cobon yCTPONCTBO M3MEPEHUS 3HAYEHWs OOHOro BXOAHOrO napameTpa, o6paboTkm u
npeobpa3oBaHus ero B ABYX pasHbIX LKanax. To eCTb, OANH BXOAHOW CUrHamn MOXHO NoAaBaTh Ha NepBbli N BTOPON
610K HopManuaaumm n maclTabupoBaHns C pa3HbIMU KannbpoBkaMu, TMNamu LLKan, napameTpammn nMHeapumsaumnm
n T.N. 3Ty OYHKUMIO MOXHO MCMoNb30BaTb, HanpuMep, Ans U3MEpeHUs YpoBHA U obbema Mo OJHOW BXOOHOW
BENUYMHE.

Wupukatop WUTM-111H  paboTtaeT nod ynpaBneHWEM COBPEMEHHOrO, BbICOKOMHTErPUPO-BAHHOTO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOIO MO BbICOKOCKOPOCTHON KMOIN TexHomormm € HWU3KUM
aHepronotpebneHnem. B NOCTOSAHHOM 3anoMMHaloLWeM YCTPOUCTBE pacnonaraeTcs 60rbLlloe KONMYecTBo yHKLMN
Ans  pelleHns 3agay  KoHTpons. [locpedcTBOM KOHMUIypMpOBaHUS MNOMb3oBaTeNb MOXET CaMOCTOSTENbHO
HacTpamnBaTb MHAMKATOP Ha pelleHne onpeaeneHHblX 3agad.

Wupukatop MTM-111H ocHaweH aHanoro-undpoBbiM NpeobpasoBaTenem, y3namu LUdpPO-AUCKPETHOIO
BblBOJA, CTOPOXEBbIMW CXeMamu AN KOHTPOMsA UMKNoB paboTbl Nporpammbl, 3HEProHe3aBUCUMOW MNaMSATbHO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTernbCkux napaMmeTpoB KOHUrypauum n aHHbIX.

BHyTpeHHsAs nporpamma uHamkatopa WTM-111H yHKUMOHMPYET C NOCTOSIHHLIM BPEMEHHbIM LMKioM. B
Hayane Kaxgoro uukna BHyTpeHHen paboyer nporpamMmbl CUMTbIBAETCS 3HAYeHME aHanoroBoro BXxoAa,
Npov3BOANTCS cuuTbiBaHME M 0OpaboTka knaeBuaTypbl (NnogaBneHve gpebesra n obHapyxeHue OOCTOBEPHOCTW),
npueM KOMaHA W [aHHblX W3 MocfefAoBaTenbHOro uHTepdenca. [py NOMOWM 3TMX BXOAHBIX CUrHamnoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anNpOrpamMMMpOBaHHbIMN (OYHKLUMSAMMW U MOMNb30BaTENbCKMMU NapaMeTpamm
KOHMrypaumm, Bce pacyeTsl. [locne 3T0ro ocyLecTBnAeTcs BbIBOA MHAOPMaLMM Ha MHAWKALMOHHBIE 3NIEMEHTHI,
noJalTCs KOMaHAbl YNpaBfeHUss Ha aHanoroBbli W AMCKPETHble BbIxOoda, a Takke MNpoucXoauT dukcaums
BbIYMCMEHHbBIX BEMWMYMH NS pexunMa nepegadn nocrefoBaTenbHOro nHrepdenca.

3.8.1 MpuHUMn paboTbl 6510Kka 06pabOTKM aHANOroBoro BxoAa

B wnHankaTtope UTM-111H annapaTHO MOXHO MOAKMIOYMTL OAWH AHArOroBblA BXOLHOW CUrHar, KOTOpPbIN
MOXeT ObiTb npuHAT nepBbiM  AIN1T un  BTOpbIM  AIN2  dyHKUMOHanNbHLIMK  Onokamu  Hopmanusaumm W
mMactabmpoBaHus. 3a aTOT 610K OTBEYAIOT COOTBETCTBEHHO YPOBHU KoHurypauun AIN1 n AIN2.

AHanoroBbIi cUrHan umeeT npouenypy obpaboTtku. [JaHHas npoueaypa Ucnonb3yeTcs Ans NpeacTaBeHns
aHanoroBoro curHana B Heobxoaumon nonb3oBaTento opMe (HOPMUPOBAHHbLIA CUTHAMN B TEXHUYECKUX eAMHULAX).
Ha pucyHke 3.4 nokasaHa cxeMa o6paboTky aHanoroBoro Bxoaa.

Ha pucyHke npuHATbIe cnepytolume 0603HaYeHNS:

1. ®unbTp MMNYMbCHBIX Nomex. Mcnonb3dyeTcs AnsA nogasBneHus MMMyMbCHbIX nomex. Onpepensertcs
napameTpom AIN1.05(AIN2.05) «MakcumanbHasa AnNUTENbHOCTbL MMMYMLCHOWM Nomexu». Ecnv B kakom
nmMbo  uUMKMe W3MEepeHUss TEeXHOMOrM4ecKkoro napameTpa OOHapyXeHO ero UW3MeHeHue, TO
npegnonaraeTcsd BO3MOXHOCTb AENCTBUS NOMEXU W BbLIXOAHOW CUrHam cdopMmupyeTtcs (C y4eTom
YCPEAHEHUSA U3MEPUTENbHBIX 3HA4YeHW) NO UCTEYEHUW YCTAHOBIIEHHOTO BPEMEHU ANUTENbHOCTU
nomexu. To ecTb, ecnu AnNUTENbHOCTb W3MEHEHWs curHana Gonblue 3aAaHHOrO Trowmexw, TO 3TO
U3MEHeHMe pacLeHNBaeTCs Kak eCcTeCTBEHHOe M NpuHMMaeTcsi B AanbHenwyio obpaboTky
3a4epXKKon  BpeMeHU Tnowexn. PaboTa AaHHOrO unbTpa BHOCUMT AOMOSHUTENIbHOE TPaHCMNOPTHOE
3anasgbiBaHWe B CUCTEMY PerynvpoBaHus, KOTOpPOe PaBHO BenuuuHe napametpa «MakcumanbHas
ONUTENBHOCTb MMMYNbCHOW nomMexu». MoaToMy Bcerga Hy>XHO CTPEMUTBCA MUHUMU3NPOBAaTh AaHHbIN
napametp.

2. Mogaynb HopManusauuu curHana. AToT MoAyNb HOpManuayeT BXOASLUMIA aHanoroBbIn curHan. BaxHon
yHKUMEN OAHHOrO MOAYNSA €CTb KOHTPOMb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a AguanasoH, KOTOpbIA yCTaHaBnuBaeTCs Npu kanubpoBke WHAMKaTOpa, MOAYIb
nocblNnaeT cMrHan MHAMKaTopy O HE4OCTOBEPHOCTU AaHHbIX B KaHane. [1pyn 3TOM ecnin curHan Huxe
AnanasoHa nsMeHeHust Ha LndposoM aucnnee roput £ r L, npu npesbieHnn ganHoro amanasoHa
Ha umcposom ancnnee roput £~ - H. B 06oux crnyyasx reHepupyeTcs cobbiTUe «pa3pbls MUHAN CBSA3N
C [ATYNKOMY.

3. TMapameTpbl kanubpoBku. OnpegensioT TOYHOCTb KaHana M MEHSIIoTCA NpY 3ameHe Aatyvka wunum
nepexode Ha Apyron Tun gartyuka. MogpobHee o kanmbpoBkax aHamorosbiX BXOAOB CMOTpPUTE B
pasgerne NocBsLLEeHHOMY KannbpoBkam.

4. OKcnoHeHuuanbHbIn UNLTP. PUALTP UCMONb3YeTCsa Ans MNOAABMEeHUs MOoMeX, a Tawkke Ans
nopasneHns «gpebesra» MHAMKaLMU (YacTbIX U3MEHEHWUI MoKasaHWa MHAMKaTopa us3-3a konebaHun
BxogHoro napametpa). Onpepensetca napameTpom AIN1.04(AIN2.04) «[llocTosiHHas BpemeHu
LuMcpoBoro hunsTpar.

5. Mogaynb macwtabupoBaHus curHana. OTOT MoAyfb NUHMapusupyeT M MacwtabupyeT BxOAALMiA
CWrHamn corracHoO 3afaHHOW Mnonb3oBaTeneM HOMWHAarbHOW CTaTUYECKON XapakTepUCTUKWM AaTtyuvka,
KOTOPbIN NOAKMIOYEH K AaHHOMY BXo4y. VIMeHHO B 3TOM MoAyre BblGupaeTcs TN NOAKIOYEHHOrO K
KaHany fAatuuka. Takke B 9TOM MoAyne eCTb BO3MOXHOCTb W3BMEYEHUS KBagpaTHOTO KOPHA K3
BxoAsLero curHana. lNMonb3oBaTtens MMeeT BO3MOXHOCTb NMHEapu3oBaTb CUrHam Mo COBCTBEHHON
KPUBOW NHeapu3auuu.



{tizHar
c ALY

Spobens reqn ANT mepdeic

e e T T R
[ o LR |
l | ooy 1| 5 |
| | | Hemengecmn = [
i TEd
[ CUANTE WAIAIHEN Hodyne mgpepmsmpy SHEROHER LT Hl? | S | |
| AamE 7 FMZHD 2 frelellis 4 | |
|
| |
! e W?Ji 7 | o | M xamer it
| }"—_n‘f { amnanzadnzs Srada j
| 7% | | |
[ —— [ i = | | FVT
| AN e VAOLANIE?  Tadna koapitwam [E==2 - P —ﬂ;
| sty j MEGRIGLL CUZHITE 6 | = W | - I axead
| KL F | | : (RG] :
| =
! IEZZs = |
— — = = |
| ——| fE== | |
LA IC0LAK 19 a7
| G it LN 300N 12 | 7avomge I l
| | THP (4-1 o0 |
I | - — - _ _
Sabern mevn AN —
e e e 4 o = S
b KOS LRRR
I
I - __LiaHe
| | 000 1| 5 I
| || domergeicny = [
T AT A HTATALRA LT DT Ml
| Mo 3 | 8607 | I
| REHER 7 FHEHIE 2 foe el 4 | |
|
| |
! Smea M%J 7 | [y | Maduan xanew i
awgaedines Svada j
| el i | K
7%
| Ec=: =\ | PVZ
| ANZED Mpovergur WANPO1 AN202 Tabiwus sooptlwar | = — @ - PR o et
| ety _? MR £UZNERR 6 | __W = | P | fexvead
| LY | | B : TR0 |
I T = |
| ——— = | |
| —— - |
[ | T——2 | [
= A2 004N 19 a7
| fieg a2ot 2002 19 | 7prongn = | |
| || 7P a7 - |
| L | |
— — — — —— — — — — — —— — — — — —— — — — — — — — — —— — — — — ]
PucyHok 3.4 — briok-cxema obpabomku aHan0208020 8xoda
6. Tabnuua koopaMHaT nuHeapusauuMn curHana. [daHHas Tabnuua onpedenseTr  KoopauHaThl

nosib30BaTeNbCKON NUHeapusaunn, napameTpbl KOTOPOW 3adaltdTcs Ha ypoBHe koHdwurypaumm LNX1
(LNX2) n LNY1 (LNY2).

Mopynb KoppekumMu aHanoroporo Bxoga. B atom mogyne curHan, npeobpasoBaHHbI B MpeablayLLmX
6nokax, cmellaetca Ha 3agaHHoe nonb3oBaTernem (yposeHb COR1 u COR2) 3HayeHue. 3HayeHue
KOppPEKLUM CYMMMUPYETCS C BXOOHLIM CUrHANOM MIK BbIYUTAETCS OT BXOOHOIO CUrHana, B 3aBMCUMOCTM
OT 3Haka Ko duLMeHTa KoppeKLnN.

MpumeyvaHus:
1.

Mpv BbiGOpe TunNa pfAaTyvMka C 3adaHHbIM  AUana3oHOM U3MepeHUs (TePMOCOMPOTMBIIEHUS U
Tepmorapbl), B Moayfie MacluTabuMpoBaHUA cUrHana napameTpbl BbICTABMSOTCA aBTOMAaTUYECKU U
N3MeHeHWe Ux 3abNoKMPOBaHo.

Mpwv MHTepdEeNCHOM BBOAE, U3MEPSEMOro napaMeTpa HacTOMKU MOAyNs HopManusauun U unbTPoB
He MMEIOT CMbICMa, TaK Kak CUrHan no uHtepdeicy nepegaercs cpasy B Moaynb mMacluTabupoBaHus
curHana.



3.8.2 MpuHuMn paboTbl hpyHKkUMOHanNbHbIX 6nokoB FNC1 u FNC2.

Mocne o6paboTku BxogHoro curHana Al dyHKuMOHaNbHbIMM 6okamu Hopmanu3auum n MacwTabrpoBaHus
dopMmpyeTcs 3HaYeHMs M3mepsieMon BenuunHbl PV1 n PV2 B TeXHWYECKUX eauHuuax. OTW 3HaYeHUs MOoryT
oTobpaxaTbCA Ha AMCNnesix nepegHen naHenw, NopaBaTbCs Ha aHanoroBbl BbIXOA4 C MNPSMbIM U 0OpaTHBIM
HanpaBsrneHuem, NoAaBaTbCA Ha KOMNapaTop, NOCMe Yero Ha ANCKPETHbLIN BbIXOA, a Takke obpabaTbiBaTbCs OQHUM
13 pyHKLMOHaNbHbLIX 6110KOB.

B napametpe matematuueckme yHkummn (FNC1.00 1 FNC2.00) nonb3oBaTtenb BeiGMpaeT, Kakyto U3 LecTn
dyHKUMA HeobxoamMmo ncnonb3oBaTb. Bo3MoXeH BapmaHT He MCMonb3oBaHWA PyHKLMOHaNsHoro 6roka (napameTp
paseH 0000).

MpuHUMN paboTbl yHKUMOHaNLHOro 6rnoka npeacTasneH B Tabnuue 3.1.

Tabnuua 3.1 — Onucannsa pyHKUMOHAambHbIX GITOKOB
®DyHKLMOHaNbHasi cxema

= OnucaHue
MaTeMaTuyeckon PyHKLMUU
0000 He ncnonb3yercs DYHKLUNOHANbLHbIN GIIOK OTKIMHOYEH
DYHKUMOHANLHARA CXEMa hYHKUNK
BbIYUTAHUS MaTtematnyeckas pyHKLUMA BbIYUTaAHUA
PVl B
k -PVl—k..-PV2 F Mpn ncnonb3oBaHUM MaTeMaTUYECKON PyHKLNN
ooo1 | PV2* 1 2 “BblYUTaHME”, 3HA4YEHNEe BTOPON N3MepPSeMOor BENNYNHBI YMHOXEHHON
f f Ha KoadhpuUneHT k2 BblYMTaETCA U3 3HAYEHUSA NepBON U3MepPSeEMON
k1 | k2 ’ BENNYNHbBI YMHOXEHHOW Ha KO3t uLMeEHT k1-
FNC.02 FNC.03
DYHKUMOHANLHAA CXEMa hyHKUNK
CYMMWPOBAHWA MaTtemaTuyeckas d)yHKLWIﬂ CyMMUpoOBaHUA
PVl B
k -PVi+k. -PV2 F Mpwn NCnonb3oBaHUu MaTeMaTn4eckomn PyHKUMM
PV. 1’ 2 “ » Y Y
0002 2% CYMMUpPOBaHWE”, 3Ha4yeHne nMepBoN UN3MEPHEMON  BEIUYUHBI
1 f YMHOXEHHOW Ha KoadhuuneHt k1 CymmMupyeTcs 00 3Ha4veHus
k1 | k2 ’ BTOPOWN N3MepsieMon BENUYMHBI YMHOXEHHON Ha KO3 PULIMEHT k2 .
FNC.02 FNC.03
DYHKUMOHANLHARA CXEMa hyHKUNM
YMHOXEHUS MaTtematnyeckasn yHKLNUS YMHOXEHUSA
PV1 .
= i & -PV1-PV2 F Mpun NCNonb30BaHUK MaTtemaTn4eckom dyHKUMM
0003 | PV2* 1’ : “YMHOXeHune”, 3Ha4veHvne nepsom namepsieMon BeNNYNHbI
1 YMHOXEHHOW Ha KoaddULUMEHT k1 YMHOXaeTcs CO 3HayeHueM
k BTOPOW N3MePAEMON BENNYMHDI.
1
FNC.02
DYHKUMOHANLHARA CXEMa hyHKUMM
OENEHWA
PV1 MartemaTtunueckasn yHKuuMa aeneHus
1 PV1 F
0004 | PV2* 1 ._PV:Z Mpwn ncnonb3oBaHUM MaTemaTU4eckon YHKLUK “AenexHune”,
; 3Ha4yeHne nepBOoN U3MEpPsSeMON  BENWYUHbI  YMHOXEHHOW Ha
;l KO3 dpULMEHT kl [ennTCa Ha 3HavyeHue BTOpPOM M3Mepsaemon
J BEJTMYNHBI.
FNC.02
*

TONbKO UHTEPPENCHbIV BBOA



MpogomkeHune Tadn. 3.1.

0005

Mepeauss MaTtemaTtnyeckas pyHKLMS MHTErPMpPOBaHUs
nawens npubopa MK Ha 6nok uvHTerpupoBaHusi nopaeTcs
3HayeHve TONbKO ofHon n3mepsiemMon
BenuuuHbl. Ha nepBbI yHKUMOHANbHbIA 6ok
3HayeHvie NMepBoN (PYHKLMOHANbHOW BENUYMHBI,
a Ha BTOpOW (PYHKLUMOHAmNbHbIN Orok 3HayeHus
BTOPOV  U3MepsieMOn  BenuuuHbl.  Dopmynbl
WHTErpanbHOro 3HayeHWss [AOns  nepsBoro
BTOPOro dyHKLMOHaNbLHOro 6noka
npeacTaBneHbl HKE:

C BEpXHEro

Cxema hyHKUMK YPOBHS

WHTErPUPOBAHWA
thyHKUMOHANLHOTO
6noka FNC1(2)

KHOMKW W M O

NepenonHeEHno

PV ﬁ WHTerpanbHoe
B [PVi— /| P

3Ha4yeHue Fl _ kl(FNCl.OZ) PVl
2 KoHTpons 3anuce npn (FNC1.00=0005) — ’
NepenonHeHns  nenyonom BKNIOYEHUM k 2(FNCl.03)

MNATaHKUA

k1
F 2(FN<:2.00=0005) = (e I PV2

k2
(FNC2.03)

BxogHas BenunumHa vHTerpanbHoro 6noka (bnok pabotaeT kak cyeTyrK) Npu 3HaveHun koadduumeHTos k1=1 n
k2=1 pormxHa UMeTb efAuHUUBLI U3MEpeHUs “TexH.ep/yac”. Bbixon uHTerpatopa npu atom 6yaeTt B “TexH.ed’. Ecnu xe
BXOOHOW napameTp WMeeT JpyrMe eguHuubl W3MepeHusi, TOorga WHTerpatop MacwTabupyeTcd C  NMOMOLLbHO
koacppmumeHToB k1 n k2.

Hanpwmep, HYXXHO U3MEePATb KONMMYEeCTBO XMOKOCTU NO ee pacxondy, KOTOprﬁ n3mepaAeTca B [MS/ML{H] Toraa,

nogbopom KoadpduumeHtos k1=60 n k2=1 macluTabvpyem uHTerpaTop, a Ha BbIXxo4e MOMy4nMM KOSIMYECTBO XWUAKOCTU B
-

B tabnuue 3.1.1 npuBeneHbl 3HaveHnst koadppuumeHToB k1 1 k2 Ans OCHOBHbIX €AUHUL, U3MEPeHUsi NapameTpa
pacxofa.

Tabnvua 3.1.1 — 3HayeHune koacpdmumeHToB k1 n k2

1 60 3600 1
1 1 1 2

yHKUMOHANbHbIN GIIOK MMEET YeTblpe pexumMa copoca MHTErparbHbIX 3HAYEHWIA:
Tabnvua 3.1.2 — Pexumbl cOpoca MHTerpanbHbIX 3Ha4YeHUn

Co6poc C6poc no C6poc c MK

FNC1(2).01 KnaBvwamu | nepenon- (perncTpbi
\d + v 12,13; 14,15
0000 Bes cbpoca = = +
0001 o nepenonHeHuto = + +
0002 Mo nepenonHe:MK’)' VIJ"IIVI
knaeuwamn “V” +
0003 Knaesuwamn “W7 +*

4e
|
4e

0006

Peseps Peseps

0007

DYHKUMOHANBHAA CXEeMa (DYHKUMK
BblMMTaHKA BNAXHOCTH MartemaTtuyeckas hyHKUUS U3MepeHne BraKHOCTU

Fi=iks s i

Mpn BbIOOpPe yHKUMM “BMa@XHOCTb” CUrHam C  CyXoro
F | TePmMomMeTpa nocTynaet Ha nepsbI BXOA, @ C BNAXHOMO — Ha BTOPOMW.
Hanee, no Tabnuue 3agaHHoOW B nporpamme mHaukatopa MTM-111H,
dopMmMpyeTcs MNCUXPOMETPUYECKUM METOAOM 3HAYEeHUE BIaXHOCTU.
3HayeHus Mexay ToukaMu, 3aiaHHbIMK B Tabnuue, HaxoaaTcs MeToaoM
annpokcumauum.

* TonbKo WHTepdelcHbI BBOA (NpUnoxerue B.1)




3.8.3 MNpuHUKMn paboTbl 6N10Ka curHanusauum

MpwHUMN paboTbl Brioka curHanusauuy nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb
Peructpbl /E\
napaMmeTpoB ( \
yCTaBOK
67 e ¢1s

< > WHTepdenc

MODBUS NAPAMETP, % A MIKPOA
ac)
:|II|Il|II!II|II]II|II|II|II|II|
= 0 10 20 30 40 S50 60 70 80 90 100 gFyK:
= NAPAMETP @ |
Peructp (7) - oy @ © O
>|ALRM_STATE ( < @@

d>0pM|/|pOBaHme CUrHana curHanmsaummn

PucyHok 3.5 — Briok-cxema pobomel cugHanusayuu

KoHTponb Bbixoda 3a rpaHuLbl yCTaBOK CUTHanM3auum nponsBoauTcsa Ans KaxablX M3mepsieMblX BENUYUH
PV1 n PV2, n ansa BeixogoB F1 n F2 dyHkumoHanbHbix 6nokoB FNC1 n FNC2 otgenbHo. [Ins kaxaoro us aTmx
napameTpoB YCTaBkM MUWHMMYMa, MakCMMyMa W TMCTepe3nc 3aJalTcA Ha YPOBHAX KOHUrypauum 3Tux
napameTpoB. Takke 3TW yCTaBKU MOXHO 3adaBaTtb Yepe3 MHTepdenc B COOTBETCTBYIOLUMX pernctpax ¢ NoMOLLbIO
nporpammMHoro obecneveHns MUK-KoHdurypatop, pernctpbl curHanmMsauum ykasaHsl B Tabnuue B.1.

MHavkaTop Ha nepefHer naHemnu nokasbiBaeT CUrHanusauuio TOro napameTpa, KOTOpbIA BbIBOAUTCHA Ha
uncppoBori gucnnein. CoCcTosiHMe CUrHanmMsauuu BCeX MapamMeTpoB 3anucbiBaetca B obwwmi peructp 7. B atom
crnyyae 3HadeHune curHanusauum Ans Bcex napaMmeTpoB MOXHO Habnogatb Ha BEPXHEM YPOBHE.

CuvrHanmsaumsa moxeT 6bITb C KBUTUpOBaHueM u 6e3. Ecnu napameTp oTobpaxeHns curHanusaunm B MEHIO
nHavkatopa BblopaH ALRM.00=0001 (c kBMTMpOBaHWEM), TO MPWU NPEBBILLEHUN U3MEPAEMON BEMUYMHON YCTaBOK
cUrHanusaumMm B perucTp COCTOSIHUSI CUrHanmusauum 3anucbiBaeTcs «1» M MHAMKATOpP CUrHanusauumm HadumHaet
muratb. B peructpe kButupoBaHusi Haxoautcs «0». Korga onepatop 3ameTun BbIXOA napameTpa 3a YCTaBKu
CUrHanm3aLmmn oH MOXeT KBUTUPOBAaTb CUrHanN Kak ¢ nepegHen naHenu knasuvwen [A] (B perucTtp KBUTUpoOBaHUS «1»
3anucbiBaeTcs aBTOMAaTMYECKW), MMM 4Yepe3 UHTepdEeNC C BEpXHEro YpOBHS, 3anvMcaB B PErncTtp COCTOSIHWE
KBUTUPOBaHNA «1».

3.8.4 MpuHUMN paboTbl OKOH OTOGPaXXeHUA

OKHO 0TOGPaxeHns COCTOUT M3 LMAPOBOro ANCNIEs, IMHENHOIO MHAMKATOPa, MHAMKATOPOB CUrHanM3aumm
W MHOUKATOPOB OUCKPETHBIX BbIXOAOB.

B wvHamkatope WTM-111H ecTb BO3MOXHOCTb BblbOpa OAHOrO M3 Tpex BapuaHTOB OTOOpaeHus
namepeHHbix PV1, PV2 u paccuutanHbix F1, F2 3HayeHui, koTopble MOXHO BblOpaTtb B nyHkTe MeHio WND1.00 u
WND2.00 (pucyHok 3.6).

Mpn BbiGope WND1.00 (WND2.00)=0000 nonyyaem opHOKaHanbHbIi mMHaukatop. Kak Ha umdposon
AVChren, Tak U Ha NIMHENHbI UHAMKATOP BbIBOAUTCS 3HAYeHWEe aHanoroBoro Bxoaa (pucyHok 3.6). B aTom cniyyae
NonoXeHne AeLuManbHOro pasfgenutens, HavanbHOe N KOHEYHOe 3HaveHve AmanasoHa oTobpaxeHus 6epyTcs u3s
napameTpoB HAaCTPOWMKM NEpPBOro aHanoroBoro BxoAda. Ha ypoBHe HacTpOWMKM MEepBOro OKHa OTOOpaXKeHUs MOXHO
3agaTb MeTod WHAMKauuwm (CerMeHT, ructorpamma, ructorpamma ¢ «0» nocepeavHe) M TOYHOCTb FNMHENHOMN
nHAMKauun. NapameTpbl HACTPOVKM BTOPOro OKHa 0ToBpaxeHus He byayT 3aAenCcTBOBaHbI.

[na otobpaxeHuss OAHOro OKHa, HO C COBCTBEHHBIMM HACTPOMKaMMU MMHENHOro MHAMKaTopa U LMdpoBOro
aucnnesa Heobxogmmo BbibpaTh napametp WND1.00=0001 — ogHo okHO oTobpaxeHus (pucyHok 3.6). B atom
cnyyae OyayT 3adeliCcTBOBaHbl BCE HACTPOWMKU YpoBHA KoHdurypauun WND1. TMpumep [aHHOW HACTPOWKu
oTOOpaXeHWnst NokasaH Ha pucyHke 3.7.



Mpn HeobxoaMMoCTM ABYX OKOH OTOOpaxeHwss napameTp “KonmyecTBo OKOH” Bblbupaetca WND1.00
(WND2.00)=0002(pucyHok 3.6). MNMpu atom byay 3agencTBOBaHbI BCE HACTPOMKM YPOBHEWN KOH(IUIypaLmMm ABYX OKOH
oToBpaxeHus. MNepeknioyeHne Mexay okHamu B pexume poBoTa NpoMcxoauT Npu HaxaTtum knasuwm [O].

Bo BTOpOM 1 TpeTbum cny4vasx (OAHO UK ABa OKHA) ANst HACTPOWKWN AOCTYMHbI Takue napameTpsbl:

* BbIOOp NMapaMeTpoB, KOTOpble BbLIBOAATCHA Ha UMAPOBON AUCnnen M nuHenHbln mHaukatop WND1.01,
WND1.04(WND2.01 WND2.04);

* cnocob otobpaxeHus nHdopmaummn Ha LMdpPoBOM aucnnee (CBeTUTCA/MUraeT) U NIMHENHOM UHAUKaTOpe
(cermeHT, ructorpamma, ructrorpamma ¢ «0» nocepeanHe) WND1.03, WND1.05 (WND2.03, WND2.05);

* TOYHOCTb NUHeriHoro nHamkatopa WND1.06 (WND2.06);

* MONOXeHUe 3ansiTon LMGPOBOro AMcnes kaxaoro okHa otobpaxeHus WND1.02 (WND2.02);

* Hayarno v KoHel Ananas3oHa oTobpaXkeHWs NMMHENHOro UHAMKATOpa KaXJoro OkHa 0ToOpaxeHus (TONMbKo
OIS pacCUYMTaHHbIX 3HAYeHU BbIXOAOB yHKUMOHAnNbHLIX 6nokoB F1 m F2) WND1.07, WND1.08(WND2.07
WND2.08).

MpuMmeyaHue: NepeKmioHeHne Mexay OkHamu B pexume poBoTa NpoMcxXoanT Npu HaxaTtum knasuium [O].
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PucyHok 3.6 — briok-cxema ebl6opa BapuaHTOB 0TOGpaXKeHUs! 3MepUTENbHOTO NapameTpa
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3.9 MpuHUMN paboTbl NIOrMYECcKoro ycTtpomcrea

Jlornueckoe ycTponcTBo MMeET crneayowmne yHKLNN:
e KoMmnapaTtop (YyCTPOWCTBO CPaBHEHMS);
e CuUrHanusaTop;
® [1BYXMO3ULIMOHHBIN perynsitop.

HacTtponkn normyeckoro ycTponcTea Npon3BoaaTCs Ha YPOBHE HACTPONKM ANCKPETHLIX BbIXOO0B.

MprHUMN paboTbl NTOTMYECKOro YCTPOMCTBA Noka3aH Ha pucyHke 3.8. B nyHkTe meHio DOT1.01 (DOT2.01)
BblIOMpaeTCa MCTOYHWMK aHanoroBOro CwurHana Ans ynpaeneHus OUCKpeTHbIM BbixogoM. Ha pucyHke 3.8, ans
npvmMepa, WCTOYHUKOM YMNpaBreHWs NepBbIM AMCKPETHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenuuvHa
o6paboTaHHas BTOpPbIM (pyHKUMOHanNbHbIM OMOKOM HOpManu3auunm u MacwTtabupoBaHus, a Ans BTOPOro
OUCKPETHOro BbIXOA4a — BbIX04, NePBOro oyHKUMOHaNbHoro énoka.

B nyHkte meHio DOT1.00 (DOT2.00) BbibupaeTcsa noruka paboTbl Nnornyeckoro ycrponctea. Ha pucyHke
3.8 nokasaHo kak paboTtaeT komnapatop - 8 30He MIN-MAX u 6onbwe MAX. [na nepBoro criyvas doopmupyeTcs Ha
BbIXO4e fnorvyeckas equHuLa, Korga BXOOHOW curHan Haxoautest mexay yctaskamuy MIN u MAX. 3HauyeHue aTmx
yCTaBOK 3afaetcsa B MyHkTax meHiwo DOT1.03..05 (DOT2.03..05). Bo BTOpoMm cnyyae copmupyeTca eavHuua Ha
BbIXOAe Toraa, Korga BXoQHOW curHan npesbilaeT yctasky MAX.

YnpaBnaTb NOrMYECKUM YCTPOMCTBOM MOXHO Takke Yepes uHtepderic (npunoxenne B.1).

BbIxogHOWM curHan noru4yeckoro yCTpomcTea MoXeT OblTb CTaTUHECKUM MU MMMYNbCHBIM (QUHaMUYECKMM)
C 3apjaHHOW AnuvHOW wMnynbca. [pyu CTaTUYECKOM BBLIXOAHOM CUrHane rorm4yeckoe YCTPOMCTBO dopmupyeT
NOrMYECKY0 eQUHNLLY Ha NPOTSKEHUWM BPEMEHW, KOraa napameTp BXOAWT B 30HY 3a[laHHy0 norukon pabotbl. A npu
MMMNYMbCHOM BbIXOOHOM CUrHane AnuHa BbIXOAHOMo umnynbca 3agaeTtcsa B nyHkTe meHio DOT1.02 (DOT2.02). Ha
pucyHke 3.8 UMNYNbCHLIN CUrHan n3obpaxxeH cepon 3annBKOM CO BPEMEHEM ANMTENbHOCTN umnynsca T.

Beixog noruyeckoro ycrpoinctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (DOPMUPYET COCTOSIHNE
pene BbIKI/BKJl. Takke 3HauyeHue BbIXO4a JIOMMYECKOro YCTPOMCTBA 3anuchbiBalTCAa B pernctpel 4 mn 5
(cm.Tabn.B.1).
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA NP1 UCNOSIb3OBaHMUN NHAMKaTOpa

4.1.1 MecTo yctaHoBku ungunkaTopa TM-111H gomkHo oTBeYaTb CreayoLwmm YCrnoBusiM:

- obecneymBatb yaoOHbIe yCnoBMS Anst 06CNyXMBaHUSA U AEMOHTaxa;

- TemnepaTypa W OTHOCUTENbHAsi BMAXHOCTb OKPYXaloLlero BO34yxa [OIPKHa COOTBETCTBOBATb
TpeboBaHUSM KNMMaTUYECKOTO UCTIONTHEHUS MHAMKATOPA;

- OKpyxatoLlasi cpefia He JOorkHa coaepaTb TOKOMPOBOASLLMX NPUMECEN, a Takke NpUMecen, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanemn nHaukaTopa;

- HanNpPsPKEHHOCTb MarHWTHBLIX NMONEN, BbI3BaHHbIX BHELLUHVMMW UCTOYHUKaMM NEPEMEHHOro Toka YactoTton 50
"4 MNK BbI3BAHHBIX BHELUHUMW UCTOYHUKAMK MOCTOSIHHOTO TOKa, He AormkHa npesbiwaTtb 400 A/wm;

- napameTpbl BUOpaLumM A0MKHbI COOTBETCTBOBATbL MCMONHEHMIO 5 cornacHo FTOCT 22261.

4.1.2 MNpw akcnnyaTaummn nHgukaTopa HeobxoanumMo UCKMYNTL!
- nornagaHne TOKONPOBOAALLEN NbINN UK XUAKOCTU BHYTPb MHANKATOPA;
- HanW4mne NOCTOPOHHMX NpeaMeToB BONM3N nHankaTopa, yXyALlatowmx ero eCTECTBEHHOE OXnaXaeHue.

4.1.3 Bo Bpems akcnyaTauumM Heo6XoauMo crieaunTb 3a Tem, YToObl MOACOeAVMHEHHbIE K U34envio NpoBoaa
He nepenamMbIBanucb B MeCTax KOHTaKTa ¢ KNeMMamu U He UMENV NOBPEXOEHUI U30NALIMN.

4.2 NoaroToBKa HAUKATOpPa K UCnonb3oBaHUIo. TpeboBaHUSA K MEeCTY YCTaHOBKM
4.2.1 OcBoboauTe UHAMKATOP OT YNaKOBKW.

4.2.2 TlMepen Hayanom MOHTaXa MHOUKATopa HEOOGXOOMMO BbIMOMHUTL BHELHUA OcMoTp. [pyu 3TOM
06paTuTb 0CO6EHHOE BHUMAHME Ha YUCTOTY NMOBEPXHOCTU, MApKUPOBKM U OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHUN.

4.2.3 WHavkaTop [OOMKeH ycTaHaBnMBaTbCA B 3aKpbiTOM B3pbiBO6e3onacHoM M noxapobes3onacHom
nomMelleHnn. Mcnonb3dynte nHaukaTop npu TemnepaTtype U BRaxHOCTW, oTBevalwmnx TpeboBaHUsSM 1 ycrnoBusaM
SKCnyaTauum ykasaHHbiM B rmase 1.3 HacTosiLLen NHCTPYKLUN.

4.2.4 He 3arpomoxaanTe MpOCTPaHCTBO BOKPYr YCTPOWCTBA ANt HOpManbHoro Tennoobmexa. Oteegute
[OCTaTOYHO MecTa AN eCTeCTBEHHOW BEHTUNSAUMM YCTpoWcTBa. He 3akpbliBanTe BEHTUMNSILUMOHHbIE OTBEPCTUS Ha
Kopnyce ycTponcTtBa. Ecrnu vHgmkaTtop noaBepraeTcs HarpeBaHMWIO, AN ero OXNaXOeHUs 00 TemnepaTtypbl HUXe
70°C ucnonb3ynTe BEHTUNATOP.

4.2.5 T[abapuTHble W npucoeauvHUTENbHblEe pasmepbl  uHaukatopa WTM-111H npuBepeHsl B
npunoxexun A.

4.3 CoeguHeHue ¢ BHELWWHUMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lienu

4.3.1 BHUMAHMUE!!! Tpwn nogkntoveHun nigmkatopa UTM-111H cobntogaTh ykasaHus mep 6e3onacHocTm
pasgena 6.2 HacTosLeN MHCTPYKLMK.

4.3.2 KabGenbHble cBA3Nn, coeaunHsiowme uHoukatop WTM-111H, nogknioyarTca 4vepes  Knemmbl
COEAMHUTENbBHBLIX pPasbeMOB B COOTBETCTBMM C TpeboBaHusiMM  pencteyowmx "lMpaBun  ycTponcTea
ANEeKTPOyCTaHOBOK".

4.3.3 lNMopknioveHne BxoaoB-BbixoaoB K nHamkatopy UTM-111H nponsBoasT B COOTBETCTBUM CO CXeMaMu
BHELLUHUX COeAMHEHUIA, NPUBEAEHHbIX B NpunoxexHmmn b.

4.3.4 Tlpn NOAKMIOYEHMN JIMHUA CBA3M K BXOAHbIM M BbIXOAHBbIM KlemMMaMm MpuHMManTe Mepbl Mo
YMEHBLUEHUIO BIUSHUA HaBeAEHHbIX LUYMOB: UCrO/b3ylme BXOAHble U (MnU) BbIXOAHbIE LUyMONogasnsiolmne
dunbTpbl ANA MHOMKaTopa (B T.4. CEeTeBble), LUyMonopasBnswowue unbTpbl ANS nNepudepuinHbiX YCTPOWCTB,
ncnonb3ynTe BHyTPEeHHUE LndpoBble PUnbTPbl aHanoroBbix BXxoAos nHamvkatopa MTM-111H.

4.3.5 He ponyckaeTtcsi o6beanHsaTb B 04HOM kabene (kryTte) uenu, no KOTOpbiM NepeaarTcs aHanorosble,
UHTEPMENCHbIE CUrHanNbl U CUMbHOTOYHbIE CUTHamnbHbIE UMW CUMBLHOTOYHbLIE CuMoBble uenu. [na ymeHblleHus
HaBedEHHOro LWymMa OTAenuTe NUHUKM BbICOKOrO HaMpshKEHWs UMW NIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
Opyrmx nuHun, a Takke u3berante napannenbHOro uNM obLero MOAKMIYEeHUS C MVHUSMU NUTaHWA npu
MOAKIOYEHNN K BbIBOAAM.

4.3.6 HeobxoaMmocTb 3KpaHMpOBaHWSI Kabernen, No KOTOpbIM NepedaeTcs MHOpMauusi, 3aBUCUT OT
ONnHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabensi. PekomeHayeTcsi MCNonb3oBaTb
nsonupyrowme Tpyobku, KaHanbl, NOTKA UMW SKPAHMPOBAHHbLIE JTIUHUN.



4.3.7 T[lpuMeHeHVe 3KpaHMPOBaHHOW BWUTOW MNapbl B  MNPOMbIWSIEHHbIX YCMOBUSX  SBMSETCS
npeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOMlyYeHVWEe BbICOKOTO COOTHOLUEHWUSI CUrHan/wym u 3awuTty oT
CWHpasHOM Nomexu.

4.3.8 MNopakniovante ctabunusaTopbl UMK LWYMONoAasnsaowmne ounbTpbl K nepugepuiiHeiM yCTPOMUCTBaM,
reHepupYyOLWUM  3MEKTPOMarHUTHbleE U UMMYyMbCHbIE MNOMEeXW (B YacTHOCTW, MOTopaM, TpaHcdhopmaTopam,
coneHomgam, MarHUTHbIM KaTyLllkam 1 ApyrMM yCTpoONCTBaM, UMEIOLLMM U3NyYatoLwmne KOMMNOHEHThI).

4.4 NMopagkntoYeHne ANeKTPONUTaAHUA HAMKaTopa

4.41 BHUMAHME!!! Tlpu nNOAKMIOYEHUN INEKTPONUTaHUSI MHAMKaTopa cobniogatb ykasaHus mep
6es3onacHocTM pasgena 6.2 HacTosLero pykoBoAcTea.

4.42 [nsa obecneveHns ctabunbHon paboTbl obopynoBaHus KonmebaHus HanmpshKeHns W YacToThbl
nuTaloLLEen 3NeKTPOCETN AOIMKHLI HAXOAMTLCA B Npeaenax TeXHUYeckux TpebosaHui, ykasaHHbIX B pasgene 1.3, a
ONSA KaXaoro COCTaBMsAOLEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU MO akcnnyaTtaummn. MNpu
HeobXoaAMMOCTH, AMNA HENpepbIBHbIX TEXHOMOMMYECKMX MpOLEeccoB, AOMKHa ObiTb MpedycMoTpeHa 3awmTta oT
OTKIIOYEHMS (MNKU BbIXOAA M3 CTPOS) CUCTEMBI NOAAYN INEKTPONUTAHUSA — YCTaHOBKOW MCTOMHUKOB BecnepeboiiHoro
nMTaHus.

4.4.3 YcTaHaBnvBas LUyMOMNOAABNAAOWMNA (PUNBTP (CUrHanNbHBIA UK CeTEBON), 06A3aTENbHO YTOYHMTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHue M nponyckaemble Toku). Pacnonarante wunbTp Kak MOXHO Gnuxke K
WHAMKaTOpY.

4.5 KoHdmurypauma mHaukaTtopa

4.5.1 WHgnkatop UTM-111H koHurypupytoTcs npu NOMOLUM NepeaHert naHenyu uHAukaTopa unu 4vepes
ranbBaHuWyeckn pasgeneHHbin nHtepdenc RS-485 (mpotokon ModBus), 4To no3BonsgeT Takke MCnonb30oBaTb
MHOMKaTOp B KayecTBe YAaneHHOro wuHgukatopa npu paboTe B COBPEeMEHHbIX CeTsX ynpasrneHuss u cbopa
NHOpMaLuK.

4.5.2 MapameTpbl KOHUrypaumm nignkatopa NTM-111H coxpaHaoTCa B 3HEProHe3aBMCUMON NamMATH.

4.5.3 Tporpamma KoHgwurypaumm uHaukatopa WTM-111H pomkHa ObiTb CcoOCTaBreHa 3apaHee W
ochopmneHa B Buae Tabnuubl (CM. npunoxenue M), 4To n3daesut nonb3oBaTens oT ownboK Npu BBOAE NapamMeTpoB
KOHdpurypauum.

4.6 Pexkum PABOTA

MHAMKaTOp nepexognT Ha 3TOT pPexnm BCSKUN pas, Korga BKro4aeTcd nutaHue.

M3 aTOoro pexxuma MOXHO NepenTn B pEXUM KOHMUrypaLumm n HacTPOoeK.

Bonee nogpobHo pexum paboTbl, PeXUM 3aWmUTbl U PEXMM KOHMUrypaumum onucaHbl B NOCNEeayLmX
pasgenax gaHHon rnasbl. [uarpamma pexumoB paboTbl, 3almThl U HAcTpoek uHamnkatopa MTM-111H npuBegeHa
Ha pucyHke 4.1.

B rnpouecce pa6omb/ MOXHO OCYLLEeCTBIIATb MOHUTOPUHI, T.€. BU3YyallbHO OTCleXunBaTb TEXHOMNOrN4YeCcKumn
napameTp. Kpome TOro, MOXHO OTCneXuBaTb Ha CBETOAMOOHbIX WHAMKATOpaxX CUrHanbl TEXHOMOrM4Yeckon
CUrHanunsauumm npu npesbilUeHNN BEPXHEro Ui HUXXHEro npeaenoB OTKIOHEHNUA. Tak e ¢ NOMOLLbIO CBETOAMOAHbIX
MHONKaTOPOB MOXHO HabntogaTtb 3a COCTOSAHUEM ONCKPETHbIX BbIXOO40B.
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PucyHok 4.1 - [Juazpamma pexumos pabomsi u HacmpoUlku uHOukamopa UTM-111H

B wngukatope UTM-111H B paboyem pexvme MoXeT ObiTb OAHO MNW ABa HacTpauBaHWe OKHa
oTobpaxeHusi, NMM6o PyHKUMUS OTOBpPaKeHUss O4HOKaHanNbLHOro nHavkatopa. CmMeHa MHAMKaAUUKM OKHa OTODpaXKeHus
OCYLLECTBAETCS KpaTKOBPEMEHHLIM HaxaTuneM knasuiin MEHHO [O].

4.7 YpoBeHb KOHUrypawumm n HacTpoek

e B 3TOM pexume BBOAAT napameTpbl nHamkatopa UTM-111H, napameTpbl curHannsauum OTKNOHEHWUN,
napameTpbl unbTpa, NapaMeTpbl 3a4aHusa Tuna BXoda, napameTpbl KanubpoBku, napameTpbl (PyHKLMOHAmNbHbIX
6r1okoB, NnapameTpbl OKOH OTOOpaXeHUsi, NnapameTpbl BbIXOAOB M CUCTEMHbIE NapaMeTpbl.

e Kaxgoe 3apaHHoe 3HayeHue (3MEeMEeHT HacTpOWKM) B pexvMMe KoHdwurypaumm HasbiBaeTcs
"napameTtpom".

e [lapameTpbl, ncnonesyemole B nuaukatope ATM-111H, crpynnnpoBaHbl B YPOBHU U NpeacTaBneHbl Ha
AnarpaMmme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - Juazpamma pexxumos KoHguaypayuu U Hacmpoek




4.7.1 BbI30B pexnma KoHduUrypawlmm u HacTpoek

1. BbIl30oB pexuma koHcurypaumm n HacTpoek ocyllecternsietca n3 pexuma PABOTA anutenbHbiM, 6onee
3-x cekyH[, HaxaTuem knaeuium [O].
2. Nocne atoro Ha aucnnen NAPAMETP BbiBoguTcs MeHo BBoga napons: «P 00».
3. C nomouwbio knasuw nporpammupoBaHnd ¥ BBecTu naponb: « P 02» 1 KkpaTKOBpEMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBegeH He BEPHO — MHAOUKATOP NepenaeT B pexum paboma.
Ecnu naponb BBegeH BEPHO - TO MHAMKATOP NepenaeT B pexum KoOHghuypayuu.

Pexum koHdurypaumm otnuuyaeTcst oT pexuma pabota Tem, 4TO B AAHHOM pexuMe 3HayeHus
napamMmeTpoB BbIBOAATCA Ha LMPOBOA AWCNMEN, a Ha NNUHEWHOM Aucnree npuy Belbope ypoBHS
oToBpaxaeTca “Gerywias cTpoka”, a npu BbIbOpe MyHKTa MEHI0 U M3MEHEHUN camoro napametpa
oTobpaxalTcsa YeTbipe cermeHTa (pUcyHok 4.3).

1 i i I

I [ I
0% 50% 100%
PucyHok 4.3 — CocmosiHue nuHeliHo20 UHOUKamopa rpu 8bI1308€ pexuma KoHguaypayuu u Hacmpoek

4. Ha undposom avcnnee nosiBUTCA HasBaHue ypoBHSA koHdurypauum: AIN1...LOAD - «A in I»...«L oRd».
5. MNMocne BLIGOPA HYXHOTO YPOBHS HYXHO HaXaTb KpaTKOBPeMEeHHO knasuiuy noaTsepxaerns [O].
6. BbibpaB HeobXoaMMbIA MYHKT MeHio knasuvwamu AV, ona moaudpmkauum napameTpa Heobxogumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuuy [O1].
7. Ha undpoBoM aucnnee B MusaruwieM pexvMe BbiBEAETCS 3HayeHue napameTtpa BblOpaHHOro MyHKTa
MEHH0:
Hanpumep, «0001».

8. C noMoLLbto KnasuLw nporpaMmmupoBaHist A ¥, npy HEOO6XOAMMOCTH, NMPOMU3BECTN U3MEHEHWNE 3HAYEHUS
BbIGPAHHOTO NapameTpa, KpaTKOBPeMeHHo HaxaTb knasuwy [Q] — uHAvkaTop cHOBa nepelaeT B pexum
KOHpMrypauum — Ha LumcpoBOM aucniee NosiBUTCS HOMEP MPEXXHEr0 BbIBPaHHOIO NyHKTa MEHHO.

9. C nomoLLbio KNaBuL nporpammupoBaHnst A ¥ yCTaHOBUTb HEOOXOAUMBIN ANS U3MEHEHUS MYHKT MEHIO,
W T.0. NOKa BCe HeobxoanMble napamMeTpbl HA AaHHOM YPOBHE KOHUrypaummn He 6yayT naMeHeHbI.

10. [lna Toro, 4ToBLI BEPHYTCS K BLIGOPY YPOBHS KOHMMUrypauuu Heobxoammo HaxaTk knasuwy [Q] u
yaepxuBaTtb ee 6onee 3-x cekyHa.

11. Janee BbIOpaTb cneayloLwen YypoBeHb KOHUIrypaumm, KOTOPbIA HY>XHO M3MeHUTb. MOBTOPUTL MYHKT
5-10. N Tak go Tex nop, noka He ByayT U3MEHEHbI BCE HY>XHbIE YPOBHM peXuma KoHdpurypauum.

12. BbizBaTb ypoBeHb SAVE «5Auf» 1 coxpaHuTb Bce M3MEHEHHble 3HauYeHWsl B 3HEepProHe3aBUCUMMOM
namatu. [pu coxpaHeHMM napameTpoB B SHEProHe3aBMCMMOM MaMATU BbIXOL W3 pexuMma KoHdurypauum
OCYLLECTBNSETCS aBTOMaTUYECKU.

13. Ecnu u3mMeHeHHble napaMeTpbl He COXPaHSIlTCA B 3JHEProHe3aBUCUMOW nNamaAtu (napameTpsbl
COXPaHSATCA B ONepaTUBHON NaMsTW) BbIXOA M3 pexnMa KOHUrypaumm ocyLLecTBRseTCs AnuTenbHbIM, bonee 3-x
cekyHa, HaxaTtvem knasuium [O] vunm no UcTeueHn BpeMeHmn 2-xX MUHYT.

4.7.2 BnokK KOHTpons ownb0oK

B cucteme BO3MOXHbI OLUMOKKM TpeX TUMOB.
1) «Owubka Bxopay», KOrga BXOOHOW curHam BbIXOAWUT 3a Mpefensl OOMYyCTMMOro AuanasoHa C
nocnegytowlen nHaukaumen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owmnbka KanMbpoBKU» — NapameTpbl KaNUMBPOBKN BbIXOANAT 3a AOMNYCTUMbIVA OUanasoH.

KonTponupyeTtca B peructpax 200 n 202 (201 n 203- ans AIN2) onsi cpaBHeHUst ¢ AaHHbIMU Tabnuubl 5.2
OIS COOTBETCTBYHOLLErO TUNa gaTtymka. Bo3mMoxkHasi npuynHa — HEBEPHO NpoBeaeHa kanubposka.

MHovkaumst gaHHOM  owubKM BO3MOXHA Tonbko B pexume KOHOUTMYPALUA. TMpu  Hanuuum
COOTBETCTBEHHOW OLUMOKM BKITHOYAETCS COOTBETCTBEHHbIE MHAMKATOPLI A — BepxHWi npegen curHana AL BHe
gonyctumoro avanasoHa, V- HWxHW npegen curHana AL BHe gonyctumoro ananasoHa.

3) «Owmnbka nonb3oBaTens» npu KanMbpoBke UMeeT MEeCTO Npu NOMbITke 3afaTb NapaMeTpbl, KOTOpbIe
BbIXOASAT 32 AOMNYCTMMbIV AMana3oH AN AaHHOro Tuna BXoAHoro curHana. MoeHtuduumpyetcs coobuenne ErrC Ha
ancnnee NAPAMETP

Cooblenne ErrC ksuTMpyeTca NOBTOPHLIM HaxaTuem knasuium [O].

Bo3MOXHblE MPUYMHbI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIo TMa BXOAHOIO CUrHana yCTaHOBMEHHBIM NepeMbIYKaM;

- He npoBoaunack kannbposka.



4.7.3 HazHauyeHue ypoBHeun KoHdurypauum

Tabnuua 4.1 HasHayeHne n nHaukaums ypoBHeW KoHdurypaumm

HasHa4yeHune ypoBHA HasBaHue Nupnkaumns

HacTpoiika napameTpoB NepBoro dyHKLMOHANLHOrO Brioka AIN1 q
HOpManu3aumn n MacluTabrpoBanus | 1

HacTpolika napameTpoB BTOPOro oyHKLUMOHarbHOro 6roka

HopManusauuv n macluTabmposaHvs
KanubpoBka curHana nogasaemoro Ha nepBbii

HopManu3auum n maclTabupoBaHusi (Ha BXoA nopaercs ]
- AIN2
aHarnoroBsbIl CUrHan NepBoro BXoAa Unm Ucnonb3yeTcs 1 11 C
MHTEepdencHbIN BBOA)
HacTpolika napameTpoB dyHKLUMOHanbHoro 6rioka Ne1 FNC1 ’— ,—, E "
HacTpolika napameTpoB yHKLMOHanbHoro 6noka Ne2 FNC2 ,': M ,’_ E
HacTpolika napameTpoB aHanoroeoro Bbixoga AO AOT H t
(ncnonb3yeTcs Npu yCrioBuK 3aka3a onumu) D
HacTpolika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d D ": "
HacTpolika napameTpoB AuckpeTHoro Bbixoga DO2 DOT2 d D ": E
HacTpolika napameTpoB okHa oTobpaxeHust Ne1 WND1 U n d "
HacTpolika napameTpoB okHa oTobpaxeHuss Ne2 WND2 U ,—, d E’
HacTpolika napameTpoB curHanvsaumm ALRM H ,’_ ~ N
Abcumcebl (X) onopHbIX TOYEK NuHeapusaumm curHana | -
nogaBaeMoro Ha nepBbiii PYHKLUMOHArbHbIA 610K LNX1 L M L |
HopManu3aauuv u macluTabmpoBaHus
OpavHaTbl (Y) 0nopHbIX TOYeK NuHeapu3auum curHana I |
nogaBaeMoro Ha nepBbiii PYHKLUMOHArbHbIA 6ok LNY1 L m] H |
HopManusauuv n maclutabmpoBaHus
Abcumcebl (X) onopHbIX TOYEK NuHeapmusaumm curHana i -
rnogaBaeMoro Ha BTOPOW (hyHKLIMOHamMbHbIN 6ok LNX2 L M LJ E
HopManusauuv n macluTabmpoBaHms
OpauHaTbl (Y) ONopHbIX TOYEK NMHeapusauum curHana |
rnogaBaeMoro Ha BTOPOW (hyHKLIMOHamMbHbIN 6rok LNY2 L M H E
[ |
L L I
I |
L 0O I
[ 1
L L C
[orc
L 0O
[ H
L O

PyHKLMOHaNbHbIN 6ok HopManusauum u CLI1 |

MacliTabvpoBaHus

Koppekuusi curHana nogaBaemoro Ha nepasblit

dyHKUMOHaNbHbIN 610K HOpManusauum n COR1 '

MacliTabvpoBaHus

KanubpoBka curHana nogasaemoro Ha BTOpPOW

dyHKUMOHaNbHbIN 610K HopManusauum n CLI2 |

MacliTabvpoBaHus

Koppekuusi curHana nogasaemoro Ha BTOpoWn

dyHKLUMOHaNbHbIN 610K HopManusauum u COR2 ‘—

MacLuTabvpoBaHus

Kanubposka aHanorosoro Bbixoga AO |
CALO

(Mcnonb3yeTcs Npu ycrnoBun 3akasa onuum) R

O6wue napameTpbl SYS H

CoxpaHeHune napameTpoB SAVE 5 LJ

3arpyska napameTpoB LOAD L D H d

B TekcTe pykoBogcTBa Mo aKcnnyatauuu maeT CCbika Ha napameTp u3 Tabnuubl napameTpoB MHAMKaTopa B BuAe
XXXX.YY (Hanpumep ALRM.00), rae XXXX — Ha3BaHne YPOBHA, a YY — HOMep nyHKTa MeHi0 (CMOTPU PUCYHOK 4.2).



4.7.4 dukcupoBaHMe HacTpoek

e YT1OObl M3MEHUTL HACTPOWKM MapaMeTPOB WM YCTAaHOBKW, Monb3ynTech knasuwamun [A] vnm [V], a
saTem HaxmuTe knasuwy [Q]. B pesynbTaTe HacTpoiika 6yaeT sadukcupoBaHa.

o Heo6Xx0aMMOo MOMHUTB, YTO PUKCALIMSA U3MEHEHWI MPOUCXOANT TOMLKO N0 HaxaTum knasuwm [O].

e Ecnv B pexvume KOHdUrypaumm u HacTpoek Obin Bbi3BaH napameTp Ans Moaudukauum, n He
HaXkuMmanacb HU OofHa M3 KNaBuL B TEYEHWE OKONO 2-X MUHYT, npubop nepenget B pexum PABOTA. [daxe ecnu
napameTp Gbin MOAMMLMPOBAH U He Haxumanack knasuiua [Q], To B TeYeHMe OKOMO 2-X MUHYT, MHAMKATOP
nepenget B pexxum PABOTA v nsmeHenne He 6ydem 3aghukcuposaHo.

e Heobxodumo noMHUMbL, YTO MNOcMne npoBedeHuss Moaudukauum HeobxogumMo NPOM3BECTM 3anuch
napameTpoB (K03(PMLMEHTOB) B 3HEProHE3aBMCUMYIO NamsATb (CM. pa3gen 4.7.5), B IpOTMBHOM crnyvyae BBeAeHHas
UHOpMauust He ByaoeT coxpaHeHa Npu OTKIMIOYEHUN NMUTAHUS MHOUKATOpa.

4.7.5 Pa3pelueHue KoHcpurypmpoBaHusa niaukatopa no cetn ModBus. 3anucb napameTpoB B
3HeproHe3aBMCUMYHO NamMATb. 3arpy3ka napameTpoB U3 IHEProHe3aBMCUMOMN NaMATH.

KoHdpurypupoBaHue nHgmkatopa npov3BoAaMTCS Kak C NepegHen naHenu uHaukaTopa, Tak v no NpoToKony
ModBus (RTU). Yepes uHTepdenc KOHMUrypmpoBaHue Npon3BOAMTCH C MOMOLLBIO NMPOrPaMMHOrO NPUNOXEHUS
MWK-koHdpurypaTop (pacnpoctpaHsieTcs 6ecnnatHo) unum Yepe3 SCADA cuctemy.

Ona Toro 4tobbl M3bexaTb He CaHKLUMOHMPOBAHHOIO W3MEHEHWs MapameTpoB KOHdWUrypauum 4epes
UHTEpMENC CyLIEeCTBYET yposeHb 3auwumbel [OCTYNa K pernctpam KoHdwurypaumu. 3anpeTtuTb Mnu paspelunTb
AOCTYM K 3TUM pPernctTpam MOXHO C BEPXHEro YPOBHS, a TAKKe B MEHIO KOHUrypauum nHankartopa.

4.7.5.1 Pa3pelueHus koHcurypmpoBaHus no cetu ModBus.

PaspeLueHus koHdpurypmpoBaHust no cetn ModBus paspeluaeTcss Ha BEPXHEM YPOBHE 3amnncbio B PErUCTP
16 3HauyeHus «1». Ecnn B aTom peructpe Haxoautcsa «0», ToO KOHUrypMpoBaHUe C BEPXHEro YPOBHS 3anpeLueHo.

C nepegHenm naHenu WHAMKATOpa paspelleHne MporpaMMUPOBaHNS OCYLLECTBMSETCA Ha YpPOBHE
koHgurypaumm LOAD npu Bbibope napameTtpa LOAD.00=0001.

HeobxoaMmMo MNOMHWUTL, 4YTO Mocre 3arpy3ku KoHdurypauum no cetu, HeobxoauMmo caenaTtb 3anuchb
napameTpoB B 9HEPro3aBMCHMMYH MamMATb.

4.7.5.2 3anucb napameTpoOB B 3HEProHe3aBMCUMYIO NaMATb.

3annck NapameTpoB B 9HEProHE3aBMCHMMYIO NMamMATb IPouU3800UMCs crneayrLmm obpasom:

1) nponssecT moaudmrkaunio Bcex HeO6XoANMbIX NapameTpoB.

2) yctaHOBWTb 3Ha4eHune napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [O].

4) Ha gucnnee MAPAMETP nosBeaTcsa cumBorbl "Su u”, ykasbiBasg 0 TOM, YTO MPOUCXOAMT onepauust
3anvcu B 3HEProHe3aBUCHMYIO NaMATh.

5) nocne ykasaHHbIX onepauun GyaeT npousBedeHa 3anucb BCeEX MOAUMULMPOBAHHbLIX NMapamMeTpoB B
3HEpProHe3aBUCUMYHO NaMsTb. [locne npoBefeHUs 3anvMcy napamMeTpoB MHAMKaTop nepenget B pexum PABOTA.
Mocne 3anuncu napametp SAVE.O1 aBTOMaTnyeckn yctaHasnusaetca B 0000.

4.7.5.3 3arpy3ka napamMeTpoB U3 3HEPro3aBUCMMON NaMATH.

[ng 3arpy3kn napameTpoB HacTPOEK Nnornb3oBaTens HeobxoaAMMo:

1) ycTaHOBUTL 3HaYeHusa napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha ancnnee NMAPAMETP nosiBatcs cumBonbl " Ld u", ykasbiBasi 0 TOM, YTO NPOUCXOAUT onepauums
3arpyskv Nonb30BaTeNbCKNX HACTPOEK.

4) nocne yka3aHHbIX onepauuin OyaoyT 3arpyxeHbl BCe MOnb3oBaTenbCckue HacTpoiku. lMocre 3arpysku
napameTtp LOAD.01 aBTomaTuyecku yctaHasnueaetcs B 0000.

4.8 3arpy3ka 3aBOACKUX HaCTPOEK MHAMKaTopa

[ns 3arpy3ku napamMeTpoB HacTPOVKWM NPeanpusTUs U3rotoBuTenst (yCTaHOBKA 3aBOACKMX 3HAYEHWI Mo-
YMOJ4YaHU0) Heobxoanmo:

1) ycTaHoBUTL 3HaYeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

3) Ha pgucnnee MAPAMETP nosiBaTtca cumBonbl "Ld F", ykasbiBass 0 TOM, YTO MPOMCXOAMT onepauus
3arpyskv 3aBOACKMX HACTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpyxeHbl Bce 3aBOACKME HacTporku. [ocne 3arpy3ku napameTtp
LOAD.02 aBTomaTtnyeckn yctaHasnusaetca B 0000.

Heob6x00umMo noMHUMB:

1) 4YTO nocrne 3arpy3kM HacTpoek npu HeobXoAMMOCTM MpPOU3BECTM 3anucb napamMeTpoB B
3HEeproHesaBMCUMMYO MamMaTb (cM. pasgen 4.7.5), B NPOTMBHOM CryyYae 3arpyxeHHas WHdgopmauus He 6yaet
coxpaHeHa npv OTKIIOYEHUN NMUTAHNUSA UHAWKaTOPa;

2) nocre 3arpy3k1 3aBOACKUX HACTPOEK, HACTPOWKM Nonb3oBaTens OyayT NoTepsiHbl;



3) ecnu 3anucb B MaMsTb He MPOU3BOAMUIACH, TO TMOCIEe BbIKIOYEHUS MUTAHUSA, B MaMsTV OCTaHyTCS
cTapble HaCTPOWKH.
4) 3aBOACKME HAaCTPOMKU NOSb30BaTENb U3MEHUTL HE MOXET.

4.9 nOpﬂAOK HaCTpOﬁKM aHanoroBoro Bxoaa v aHanoroBoro Bbixoga

Mpwn HacTpolke N NepecTpoiike ¢ OQHOro TUNa BXOAHOIO CUrHana Ha gpyrow Turn, HeobxoaMMo NpPUBECTU B
COOTBETCTBUE crneaytoLLee:

- NapameTpbl MEHI0 KOH(Urypauum, oTBevatoLLme Tuny BXOAHOro CMrHana;

- MONOXEHUs1 NepeMblyeK Ha nnaTe npoweccopa.

Tunbl BXOAHBLIX CUrHAMNoB, U NONOXEeHWs1 NnepeMbldek NpuBeaeHsl B Tabnuue 4.2.

Tabnuua 4.2 — MNonoxeHus nepemMbideK OA5Aa pa3HbiX TUNMOB BXOAHbIX CUrHaoB

MonoxeHune nepembiyeKk Ha nnare
MapameTp MeHIO
npoueccopa

KOHdcpurypaumm (punc.4.5)

Twn BXogHOro curHana

AHanoroBbin Bxopg Al
AIN1.00(AIN2.00)=0001 | JP2[1-2], [7-8] JP1[3-4], JP3 [5-6]

OT1 0 MA o 5 MA RBx=400 Om

O71 0 MA o 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-6]

JP1 [3-4], JP3 [5-6]

Ot 4 mA go 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-6]

JP1 [3-4], JP3 [5-6]

OT1 0B no 10B,

RBx=25 kOm

AIN1.00(AIN2.00)=0001

JP2 [2-4], [5-7]

JP1[3-4], JP3 [5-6]

Ot OmB o 75 mB

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1[3-4], JP3 [1-2]

Ot OMB go 200 mB

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [3-4]

OT0Bpono2B

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [5-6]

AIN1.00(AIN2.00)=0003

JP2 [1-2], [5-7]

JP1 [1-2], JP3 [3-4]

TCM 50M, o1 MnHyc 50°C go nntoc 200°C

TCM 100M, ot muHyc 50°C o nntoc 200°C | AIN1.00(AIN2.00)=0004 | JP2[1-2], [5-7] JP1[1-2], JP3 [3-4]

TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN1.00(AIN2.00)=0005 | JP2[1-2], [5-7] JP1[1-2], JP3 [3-4]

TCI 5001, Pt50, ot muHyc 50°C o nntoc AIN1.00(AIN2.00)=0006 | JP2 [1-2], [6-7] JP1[1-2], JP3 [3-4]
650°C

TCIM 100M,Pt100, ot muHyc 50°C go nntoc AIN1.00(AIN2.00)=0007 | JP2 [1-2], [6-7] JP1[1-2], JP3 [3-4]
650°C

TCIM rp.21, ot muHyc 50°C go nntoc 650°C AIN1.00(AIN2.00)=0008 | JP2 [1-2], [5-7] JP1[1-2], JP3 [3-4]

TXK (J), ot 0°C go nntoc 1100°C AIN1.00(AIN2.00)=0011 | JP2[1-2], [5-7] JP1 [3-4], JP3 [1-2]

TXK (L), ot 0°C pgo nntoc 800°C AIN1.00(AIN2.00)=0012 | JP2[1-2], [5-7] JP1[3-4], JP3 [1-2]

TXKH (E), ot 0°C go nntoc 850°C AIN1.00(AIN2.00)=0013 | JP2[1-2], [5-7] JP1[3-4], JP3 [1-2]

TXA (K), ot 0°C go nntoc 1300°C AIN1.00(AIN2.00)=0014 | JP2[1-2], [5-7] JP1[3-4], JP3 [1-2]

TIr10 (S), ot 0°C go nntoc 1600°C AIN1.00(AIN2.00)=0015 | JP2 [1-2], [5-7] JP1[3-4], JP3 [1-2]

TP (B), ot 0°C go nntoc 1800°C AIN1.00(AIN2.00)=0016 | JP2 [1-2], [5-7] JP1[3-4], JP3 [1-2]

TBP (A-1), o1 0°C go nntoc 2500°C AIN1.00(AIN2.00)=0017 | JP2 [1-2], [5-7] JP1[3-4], JP3 [1-2]

MpumeyvaHus.
1. XapaKkTepu1CTUKM TUMOB BXOAHbLIX CUrHANoB NpuBeaeHsbl B pasaerne 1.
2. Mopsnok KanMbpoBKM BXOAHbLIX aHArNoroBbIX CUrHanoB NpUBeaeH B pasgene 5.

Mpyu HacTpoike W NepecTpoilke C OAHOro AuanasoHa BbIXOAHOTO CUrHana Ha apyron, HeobxoaumMo
NPUBECTU B COOTBETCTBIE MOMOXKEHNE NePeMbIYKM Ha MaTe aHanorosoro Bbixoaa.
Tunbl BLIXOAHbIX CUrHAMOB, U NOMOXEHUS NepeMblYky NpuseaeHsl B Tabnuue 4.3.

Tabnvua 4.3 - MNonoXeHns nepemblYkn A8 PasHbIX TUMOB BbIXOAHbLIX CUTHAN0B
Kop Bbixoga MonoxeHne nepemMbIYKM Ha
npu 3akKase nrfarte aHafioroBoro Bbixoga
MHAUKaTopa (puc.4.56)

[nana3oH BbIXOAHOrO curHana

AHanoroBbif Bbixog AO

OT1 0 MA 0o 5 MA, RBx<400 Om 1 J1[2-3]

OT1 0 MA o 20 MA, RBXx<100 Om 2 J1[1-2]

OT1 4 MA o 20 MA, RBx<100 Om 3 J1[1-2]
MpumeyaHums.

1. Mopsaok kanMbpoBKM BbIXOLHOrO aHanoroBoro curHana npuseaeH B pasaene 5.
2. MNpn HeobxoOAMMOCTM HAaCTPOWKM aHamnoroBoro Bbixoda Ha curHan ot OB go 10B, ycTtaHOBKM nepemblyek M KanvbpoBka
npousBogutca Ha curHan 0-20MA, a Ha pasbeM napanfenbHO Krnemmam, BrhauBaeTcsi Hopmupylowmn pesuctop 499 Owm.




Mepembiukn JP1, JP2 1 JP3 gna HacTporkm
BbIOODPA TMNa BXOAHOrO CUrHana

Mnarta

aHanorosoro
BbIxoaa(puc.6)
1

Mepembluka J1 ans
BblbOpa AnanasoHa
BbIXOAHOIO aHaroroBoro
curHana

6)

PucyHok 4.5 — lNonoxeHne nepemMbIveK Ha nnaTe npoweccopa
a) OCHOBHas nrnaTta npoueccopa; 6) nnaTa aHanoroBoro BbIXoAa.



5. KannbpoBka u npoBepKka UHOAUKaTopa

KannbpoBska MHAMKaTopa OCyLLEeCTBNSETCS:

e Ha 3aBopge-n3rotoButene npu Bbinycke UHAMKaTopa
e [lonb3oBatenem:

- NPV CMEHe Tna gaTyuka,

- NPV NOAroTOBKe K noBepke (kannbpoBske).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. MopApok KanuGpoBKW BXOAOB AN MNOAKMIOYEHUS AATYMKOB C BbIXOAHLIM CUrHanom
NOCTOSIHHOrO TOKa

1) B pexume koHurypaumm yctaHoBute napametp CLI1.00(CLI2.00) " KannbpoBka HavyanbHOro 3Ha4yeHust
CurHana nofaBaemMoro Ha nepBblii (BTOPON) (OyHKUMOHamNbHbIA Grok HopManusauum u maclitabupoBaHus .
Mopkntounte Kk aHanoroBoMy Bxody Al wHaumkatopa UTM-111H  06pasuoBbli MCTOYHWMK MOCTOSIHHOIO TOKa U
yCTaHOBUTE BenuuMHy curHana pasHyto 0 MA (unn 4 MA) B 3aBMCMMOCTM OT Tuna BXOOHOrO CUrHamna kaHana,
cooteTcTBYIOWYI0 0% AnanasoHa.

Bo3amoxHbl ABa BapuaHTa KannbpoBku:

- pyyHasi kanubpoBKa OCyLLEeCTBNSIETCH Haxumas knasuwm [A] vnu [ V] ycTaHoBWUTE Ha Aucnnee 3HavyeHne
Al B TexHMYeCKMX eauHNLIax, cooTeeTcTayolee 0%. Haxatb knasuuy [O].

- aBTOMaTUYecKasi ocylLecTBrsieTcs HHaxumas knasuwy [O]. Mpu HaxaTum coveTanus knasuw [A] + [V]
BKIMOYAEeTCs aBTOMaTU4yeckas kanubpoBka Hyrsi, YTO COMpoBOXAaeTcs muraHvem mHamkatopoB “MIN”-“MAX”. MNpwu
mMuraHum nHgmkatopos “MIN”-“MAX” Hy>XHO nogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET pPeKOMeHOOBaHHOMY
Hayany wkanbl (cM.Tabn.5.1) u Haxatb codveTaHue knaBuw [A] + [V]. KoadbduumeHT kanubpoBku Hyns
huKcupyeTcs aBTOMaTUYECKN.

2) B pexume koHdurypaumm yctaHosuTe napameTp CLI1.01(CLI2.01) "KanubpoBka KOHEYHOrO 3Ha4YeHUs!
CurHana nogaBaemoro Ha nepBblii (BTOPOW) dyHKLMOHANbHLIN 6ok HopManu3auumn 1 MacluTabupoBaHus .

3) YcraHoBUTE BENMUYUMHY curHana paBHyto 5 MA (nnv 20 MA) B 3aBMCMMOCTM OT WCMOSTHEHWST KaHana,
cootBeTcTBytoWY0 100% AuanasoHa. Haxumas knasuwm [A] vinm [V] ycTaHoBUTE Ha gucnnee 3HaveHue Al B
TEXHUYECKMX eauHNLax, cooTeeTcTaylolee 100%. Haxatb knasuwy [O].

4) Ina 6onee TOYHOW KanMOpOBKM KaHana NoBTOPUTE Onepaum HECKOMbKO pas.

Heo6xo0umMo noOMHUmMb, 4TO TMOCMNe npoBefdeHus KanmbpoBkM HeobGXoAMMO NPOM3BECTM 3anuchb
napamMeTpoB B SHEPrOHE3ABUCUMYIO NaMsiTb, B NMPOTUBHOM Clly4ae BBeAeHHasi MHdopMauusi He ByaeT coxpaHeHa
npu OTKMIOYEHUM NMUTAHWUS MHAMKaTOpa.

3AMEYAHUA 10 OFNEPALUUNSIM KAJTIMBPOBKU

B npouecce py4Hon kanubpoBku He TpebyeTcs ToyHoro pasBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, mMoxHO npoBoauTb kanmbposky Ans curHanoB 2% u 98% puanasoHa. BaxHo nuwb TO, 4TOGBLI MO
UMPOBOMY MHOUKATOPY YCTAaHOBUTb 3HAYeHUEe, MakcumarnbHO GriM3Koe K YCTaHOBMEHHOMY 3HAYEHWI0 BXOAHOrO
curHana.

[Ona noBbiWeHMs TOYHOCTU W3MEPEHUs1 BXOAHbIX aHanoroBblX CUrHamNoOB [JOMycKkaeTcsl KanubpoBKy
Npou3BoanTb AN BCEW Lieny npeobpa3oBaHns curHana ¢ y4eTom BTOPUYHbIX Npeobpa3oBaTtener curHanos.

Hanpumep, ons BxogHom uenu: damyuk — npeobpasosamesnis — uHOukamop WTM-111H nCTOYHMK
06pa3yoBoro curHana noakmnioyaeTcs BMECTO AaTyvKa, a onepauns KannbpoBKn BXOAHOMO curHana npovs3BoamTcs
Ha ungukatope NTM-111H.



5.1.2. Nopsinok kKannGpoBKM BXOAOB AJIsl NOAKIIOYEHNS AaTYNKOB TEPMOMETPOB CONPOTUBIEHNSA
lNopsidok kanubposku 8xo0o. Orisi MOOKIYeHUs 0am4yuxkoe mepmomempos coripomusneHuss TCM 50M:

1) B napameTpe koHdurypauum AIN1.00(AIN2.00) yctaHOBUTL:
Twvn gaTynka 0003
MonoxeHne [eunmanbHOrO pasfgenuTens, HWKHUA UM BEPXHW Npeden pasMaxa LKamnbl YCTaHOBWUTb
COOTBETCTBEHHO Tabnumubl 5.1

2) Mogknountb MarasunH conpotusneHmn MCP-63 (MCP-60M vnu aHanornyHbli npubop ¢ aHanormMyHbIMm
XapaKTepUCTMKaMU He Xyxe ykasaHHbIX) kK Bxogy Al BMecTo MoAkntoyaemMoro AaTtumka TepmornpeobpasoBaTens
COMPOTUBIIEHUS COTNACHO CXEME BHELLHUX COEAUHEHMUN (CM. nNpunoxeHue b).

3) Ha marasvHe conpoTuBreHuid yCTaHOBUTb 3HaYeHMe COMPOTUMBIEHWUS AN BbIOPAaHHOro Tuna Aatyvka
39,22 Om, COOTBETCTBYIOLLEE HAYalNbHOMY 3HaueHuto. Haxatb knasuwy [¢']. Cm. Tabnuuy 5.1.

4) B pexvnme KoHGpUrypaumm yctaHoutb napameTtp CLI1.00(CLI2.00) "KannbpoBka Ha4yanbHOro 3Ha4YeHus
curHana nofaBaeMoro Ha MepBbi (BTOPON) (OyHKUMOHAmbHbIA OnMOK HopManu3aumm 1 MacwtabupoBaHus".
Haxumas knasuwmn [A] unu [ V] ycTaHoBUTE Ha UMAPOBOM AucChfee 3HavyeHue, COOTBETCTBYIOLLEEe TeMnepaTtype
Hayana LKansl npu kanubposke "-50,0°C". HaxaTb knasuwy [O1].

5) B pexume koHurypauum yctaHoButb napameTp CLI1.01(CLI2.01) " KanmbpoBka KOHEYHOrO 3HaYEeHUs
CMrHana nogaBaemoro Ha nepBbii (BTOPOK) hyHKLMOHanNbHbIA 6110k HopManu3auum n MmacwtabmpoBaHus .

6) Ha marasuHe conpoTMBNEHMI YCTAHOBUTE KOHEYHOE 3HayeHue COMpPOTUBMEHUSA Npu kanubposke Ans
BblGpaHHOro Tuna gatynka 92,77 Om.

7) Haxumas knasuwmn [A] vnmn [ V] ycTaHOBUTL Ha Aucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHLY LUKanbl
npu kanubposke "200,0°C". HaxaTb knasuiy [O].

8) [insa Gonee TOYHOM KanMGPOBKM KaHana NoBTOPUTE OnepaLyum HECKOIBKO pas.

5.1.3. KanubpoBka Bxoaa Ans NoAKnYeHUs AaTYNKOB TepMomeTpoB conpoTtuBneHuss TCM 100M,
TCN 1000M, TCM 500N

KannbpoBka Bxoaa Npov3BOAMTCA aHanornyHo kanubposke Bxoga TCM 50M, 3a UCKNHOYEHNEM YCTAHOBKU
WHbIX 3HA4YeHMI Havana u koHua wkanbl gns TCl, HaYanbHbIX M KOHEYHbIX 3HAaYEHMI COMPOTUBIIEHUIA HA MarasmHe
conpoTuenexus (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBka aHanoroBoro Bxoga ansi TepMoaneKkTpuyeckux npeobpasoBarenen

[na Tepmonap npu kanubposke yCTaHOBUTL TUM Tepmonapsbl. K knemmam kanubpupyemoro aHanorosoro
BXOZa NoakniovnMTb kKannbpaTtop HanpshkeHusl, Hanpumep avddepeHumnanbHbii BoNbTMeTp B1-12 unu aHanormyHbIn
npubop C aHanormyHblMu xapakTepucTukamu. [lanee «kanubpoBaTb KaHanm aHanorMyHo TepMOMeTpaMm
COMPOTUBIIEHUS, YCTaHaBMNMBasi HavarnbHble W KOHEYHbIe 3HAYeHVUs HanpsKEHWW, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LLKarnbl BbiGpaHHOM Tepmonapsbl (M. Tabnuuy 5.1).



5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAYyeMble npeaernbl KanubépoBKY

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBKK

Koa Bxona Twn RaTK MpepenbHbie 3Ha4YeHUs
A ’ MpagupoBoyHas MpeaenbHbie UHAULUMPYEMble BXOAHOTO curHana npu
AvanasoH XapaKTepucTuka 3HAYeHUs NPy KanMbpoBke kanubposke uHANKaTopa
BXOQHOrO
n HCX MHOUKaTopa
MNapameTp curHana
Hauan. KoHeuyHoe
3HayeHue 3HayeHue
Ot 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA po 20 MA 0 MA 20 mA
Ot 4 MA 0o 20 MA Ot 0,0 % go 100,0 % 4 MA 20 mA
0001 OT0B oo 10B JnHenHas WNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B egnHnyax® 0B 2B
Ot OmMB go 75mB 0 mB 75 vB
Ot OMB o 200mB 0 mB 200 mB
OT1 0 MA go 5 A KeagpaTudHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 MA po 20 MA (Bxoa kanuBpyeTcs Ot 0,0 % po 100,0 % 4 MA 20 A
0002 OT0B oo 10B KaK J'IVIHeI7IHbII7Iy sarem UMW B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
OoT0Bpoo2B ’ eanHuuax* 0B 2B
Ot OMB po 75mB ycTaHaBnnBsaeTCs 0 mB 75 mB
OT OMB g0 200mB_| KB3APATUNHAS wWkana) 0 mB 200 MB
0003 TCM 50M, W10=1,428 Ot mMuHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W490=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 78,450 om 185,550 om
0005 TCM Mp.23 Ot mMuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCHN 500, W1p0=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
TCnN 10001, W1g0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 0,00390 Ot mMuHyc 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 TCnN p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA o 20 MA | (Bxog kanmnbpyetcs 0 MA 20 mA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN, 3aTeEM Ot 0,0 % go 100,0 % 4 MA 20 mA
0009 OT0B oo 10B yCcTaHaBnmBaeTcs WNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B NHeapu3oBaHHasi eguHuuax 0B 2B
Ot OmMB go 75mB wKkana, cM. pasgen 0 mB 75 vB
Ot OMB o 200mMB | 5.2) 0 mB 200 mB
JlnHeapuzoBaHHasi
Bxop kanunbpyeTtcs kak
TNIMHENHbIN, 3aTeM
0010 Tepmonapa yCcTaHaBnuBaeTcst [uanasoH Tepmonapbl
NMHeapu3oBaHHas
LKana, CM. pasgen
5.2)
0011 (Tf)p""°”apa KK 1k ) OT 0°C a0 nmioc 1100°C OmB | 63792 wmB
0012 (Tl_e)p“""”apa XK 1k (L) OT 0°C fo nrioc 800°C OMB | 66,442 mB
0013 (TEe)pMO”apa TXKH | 1xku (E) OT 0°C 30 nrioc 850°C OMB | 64,922 uB
0014 (TKe)p""°”apa XA 1xA (K) OT 0°C 30 nrioc 1300°C OmB | 52,410 uB
0015 %ﬁlﬁ’_l"’;%”(aé’)a TMM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 wB
0016 (TBe)pMO”apa TP 1P (B) OT 0°C Ao nnioc 1800°C OmB | 13,591 mB
0017 (T/f_ﬂ“)"o”apa TBP | 18p (A-1) OT 0°C 30 nrioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuusa nokasaHui gaTynka TepMoKoMneHcauuum

[aTtunk TepmokoMneHcaumm (Bxog TeMnepaTypHON KOMMNEeHcaunmM XonogHOoro cnasi Tepmoriap) yCTaHOBIEH
Ha TbINIbHON CTOPOHE UHAMKaTopa.

C nomouwpbto napameTpa SYS.13 cMeluaroTcs 3HadeHus nonyyaemble oT gatumka TKXC. B gaHHOM MeHio
LUMpOBOM OUCTNIEN NOKa3biBaeT 3HAYEHUEe TemnepaTtypbl NOflyYeHHOe OT JaTyuka, KOTopoe Mpu HeobXxoaumocTu
MOXHO OTKOPPEKTUPOBATL C MOMOLLIO KIaBuLL NporpaMmmMupoBaHust A V.



Hanpumep, ecnn Temnepatypa wusmepsiemon cpean 40,5°C, a wuHamkaTop nokasbiBaet 40,8°C, TO
HeobxoamMmo 3arTh B MyHKT MeH SYS.13 u knaeuwer [V] yMeHbWNTL 3HavyeHnss TemnepaTtypbl ¢ 40,8 no 40,5.
HaxaTb knaeuwy nogreepxaeHust [O] v coxpaHUTb W3MEHEHUS B COOTBETCTBYIOLMM MyHKTE MeHIo (CM. pasgden
4.7.5).

5.1.7 CmelueHue xapaktepuctukm Al1 u Al2

Mpn HeoGXoAUMOCTM CMeCTUTb XapakTepuUCTWKy BXOAHOrO curHana, HeobGXoAuMO UCMonb3oBaTb
cnepytowme nyHkTbl MeHio Cor1 unu Cor2. [lMapametp Cor1.00(Cor2.00) faeT BO3MOXHOCTb CMECTUTb 3HaYeHne
curHana, a B napameTtpe Cor1.01(Cor2.01) otobpaxaeTcs 3HaveHue cMmeleHusi. [pu cmeHe napameTpa
Cor1.00(Cor2.00) Ha akpaHe mMHAOMUMpyeTcs 3HadyeHue PV=PV+A. lMpu cmeHe napameTtpa Cor1.01 (Cor2.01) Ha
3KpaHe UHANLIMPYETCS 3HaYeHne A (CMeLLeHe BXOAHOro curHana).

Hanpumep, ecnn ypoBeHb XWAKOCTU B eMKOCTU 9,5 MeTpoB MO MOKa3aHWAM MHAMKaTopa, a peanbHoe
3Ha4yeHne cTaHoBUTbL 9,7M, TO 3agaem 3HadeHue napametpa Cor1.01=00,20. Ha ancnnee 6yneTt nHanumpyeartcs
3HayeHne 9,7M. KOTOpPOe COOTBETCTBYET AENCTBUTENbHOMY 3HaUYEHMWIO YPOBHS.

5.2 JlnHeapusauma aHanoroBbix Bxogos Al1 n Al2

®YHKUMA NUHeapu3auuy nodyvMHeHa NepBOMY W BTOPOMY (bYHKLMOHANbHOMY GIloKy Hopmanvsaumn u
MacluTabupoBaHus. JIMHeapusaums gaeT BO3MOXHOCTb MPaBUIIbHOMO (DMU3MYECKOTO MPEeACTaBMEHUS] HENMHERHbIX
perynpyemMbix 1 namepsieMblx napameTpos.

* C noMowb10 fiuHeapu3sayuu MOXHO npou3sooums, Hanpumep, usMepeHue eMkocmeli 8 iumMpax, Mempax Kybu4yeckux
unu Kuroegpammax npodykma, 8 3asucumMocmu Om U3MepPeHHO20 8X00HO20 cugHasa ypoeHsi 8 emkocmu. B uHOukamope UTM-
111H omnuyumensHoli 0cobeHHOCMbIO ecmb mo, ymo rpu ebibope napamempa WND1.00(WND2.00)=0002 (0sa okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsili 6y0em dasamb 3Ha4yeHue
ypo8Ha 8 emKocmu. Bmopoe OKHO Hacmpoumb Ha fuHeapu3uposaHbili napamemp (cpusudecku o0Ha u ma xe 8xodHas
8enuyuHa), komopniti 6ydem 0agamp 3Ha4YeHUe eMKOCMU 8 1umpax, Mempax Kybudyeckux unu Kunoepammax npodykma. Takum
o06pasom, nepekmoyeHuem knasuwiu [Q], moxem Habmodams 3a yposHeM U 06LEMOM 8 KOHMPOMUPYeMoL eMKOCMU.

I'Ipvl MHAnKauunun nMHeapmsmpyeMOM BENUYKMHbI, onpegendrowmmMmmn napamMmeTpamMmn ABNAKTCA Ha4dalbHOEe U
KOHe4yHOe 3Ha4eHue LKanbl (FlpOLI,eHTHOG OTHOLWEeHMe K Ounana3oHy I/I3MepeHVI$|), nornoxeHuwe pgeunmMmanbHOro
pasgenntena, a TakKke 3KBUAUCTAHTHble OMOpHble TOYKU TJMHeapusaunn. KpVIBaﬂ NIMHeapusauun wmnveet
«npenomMmneHnsa» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl NUHeapusauum

Hanpumep, napameTpbl NvHeapusaumu (OyHKUMOHaNbHOrO Grioka HopManusauvMy MacluTabupoBaHust
cnegyowme:

KoHgpuzaypauyus nepeo2o u emopozo 6s10ka

AIN1.00(AIN2.00) =0009 - Twn wkansl - NTMHeapun3oBaHHas
AIN1.06(AIN2.06) KonunyecTBO y4acTkoB NMHeapu3aumm
AIN1.03(AIN2.03) MonoxeHne geumMMansHOro pasgenurens Npu nHaukauum

A6CHUCCbI OIMOPHbIX MOY4YeK JIUHeapu3ayuu

LNX1.00(LNX2.00) Abcumcca HavyanbHOro 3HavyeHus (B % OT BXOAHOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1 .18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

OanHaIHbl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OpguHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpguHaTta 18-ro yyactka

LNY1.19(LNY2.19) OpguHaTta 19-ro yyacTtka



5.2.2 OnpepeneHue onopHbLIX TOYEK IMHeapu3aLmm

5.2.2.1 OnpederneHue Konuyecmesa y4acmkos fnuHeapusayuu

lMocne onpegeneHns Heobxooumoe KONMUYECTBO Y4acTKOB INMHeapu3auunm Heobxoammo 3adaTb 3TO
3HauyeHue B napameTpe AIN1.06(AIN2.06). MNpeanensl usmeHeHus napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBOAE 3Ha4veHust oT 20 go 39 B napameTp AIN1.06, nepsble 20 ToYeK NMHeapum3aLmm BBOAATCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TOYek Ha YpOBHE NUHeapu3aumMu BTOporo 6Grioka Hopmanusauuun u
macwtabupoBaHus LNX2 n LNY2. Mpu atoMm, AeuumanbHblii pasgenutens (3anstas) ans yposHet LNY1 n LNY2
OepeTcs C ypOBHSA HACTPOWKKN 1epeo2o PyHKUMOHaNbLHOro 6noka HopMmanusauum u MmacwtadbmpoBaHus AIN1.03.

! Mpu wncnonbsosaHuu Gonee 19 yyacTKOB NMHeapusaLWW AN NepBOro 6roka HOpManM3auum W
MacLUTabupoBaHus, NHeapusauus BTOporo 6r1oka HopManusaumMm 1 MacliTabnpoBaHsl HeBO3MOXKHa!

Bbi6op He0GXOANMOro KONMYECTBa y4acTKOB NMHeapusaLum NponsBOAUTCS M3 COOBpaxeHnUs obecnedeHns
HeoGXoANMON TOYHOCTU U3MEPEHUSI.

5.2.2.2 OnpedeneHue 3Ha4yeHUl OrOPHbIX MOYEK fIUHeapusayuu

[na Kaxxgoro 3Ha4yeHUs MHOMUMPYEMOrO BXOOHOro curHana Yi (B TEXHUYECKMX eguHMuax ot MuHyc 9999
Ao 9999 c yyeTom [AeumManbHOTO pasgenuTens) BbIYUCIUTL COOTBETCTBYIOLLYIO (DU3NYECKYIO BEMUYMHY U3
COOTBETCTBYIOLMX (DYHKUMOHANbBHBIX (rPagMpoBOYHbIX) Tabnuuy. 3T0 MOXHO caenaTtb Takke rpaduyecku u3
COOTBETCTBYIOLLEN KPMBOW (MPW HEOBXOAMMOCTU MHTEPMNONUPOBAThL) W 3aA4aTb 3HAYEHWE AN COOTBETCTBYOLLEN
OMOPHOW BENMUYUHBI BXOAHOrO chmsmnyeckoro curHana Xi (B %, ot 00,00% A0 99,99%).

CootBetcTtBytowme 3HadyeHuns Xi (B %, ot 00,00% po 99,99%) BBoasTca B napameTpax:

A6cyucchbl oropHbIX MoyvekK JIuHeapu3ayuu

LNX1.00(LNX2.00) ABcupncca HavanbHOro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) ABcuvcea 18-ro yuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBytolne 3HayveHuss Yi (B TexHudeckux egumHuuax ot MuHyc 9999 po 9999 c yyeTtom
JeuvManbHoro pasgenvTens) BBOAATCA B apaMeTpax:

OanHamtvl OMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OppaunHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpguHaTta 18-ro yyacTtka
LNY1.19(LNY2.19) OpgwuHaTta 19-ro yyacTtka

5.2.3 Npumepsbl NMHeapu3auum CUrHanoB

Mpumep 1. JNluHeapusauma curHana, nogaBaemMoro Ha nepBbIi (hyHKLMOHaNbHbIN 610K
HOpManusauuu 1 maclwTabupoBaHus, npeacTaBreHHas rpaduyecku (KpMBown)

MHauumpyemoe 3HayeHue B PeanbHas xapaktepucTuka,
TEXHUYECKUX eanHuLax npeacTaBneHHas rpadny4eckm
°c A
OpauHaTta
3-ro yuactka | 9999
TNnHeapuso-
750,0 3-7 yu. BaHHas
OpaunHaTta XapakTe-
2-ro yyacTka —  ———— | | puctuka
2-1 yu. N
OpauHaTta 350,0 100%
BXOZHOIO
1-ro yyactka
curHana
1-7 yy.
y! | X
I —
20,00 50,00 / 60,00 / 99,99
HavansHoe Abcuucca Abcuucca Abcumcca

3HaveHue 1-ro yyacTka 2-r0 yyacTka 3-ro yyacTka




KoHgpueypupyembie napamempsbi Onsi npumepa 1:

AIN1.00 = 0009
AIN1.06 = 0003
AIN1.03 = 000,0

Mpumep 2.

JInneapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyvposku TIIN68, n nogaBaemoro Ha Bxoa Al uepes
HopMuMpyoLWMn npeobpasoBaTenb, Ananas3oH nsMmepsiemblx Temnepatyp 0 - 1400°C, guana3oH BXOQHOrO curHana
Hopmupytowero npeobpasosatensa 0 - 14,315 mB (0 — 100%), Ananas3oH BbIXOQHOrO CUrHama HOPMUPYOLLEro

LNX1.00 = 00,00
LNX1.01 = 20,00
LNX1.02 = 60,00
LNX1.03 = 99,99

npeobpasosaTtens 4 - 20 mA (0 — 100%).

[Ona obecnevyeHnss HeOOXOAMMOM TOYHOCTM n3mepeHna Bbl6VIpaeM 19 y4aCTKOB InunHeapusaunm wu
pacCcynTaHHble 3Ha4YeHUA B % BXOOHOrO curHana pnns Kaxgom OMOPHON TOYKM BBOOATCS B COOTBeTCTByIOLLI,VIVI

napameTp KOHUrypauuu.

LNY1.00 = 0000 (mHanumpyeTcsa «000,0»)

LNY1.01 = 3500

nHanumpyetcst «350,0»)

(

(
LNY1.02 = 7500 (mHaunumpyeTca «750,0»)
LNY1.03 = 9999 (mHanumpyeTtcsa «999,9»)

KoHgpuaypupyembie napamempsl 05151 npumMepa 2:

AIN2.00 = 0009
AIN2.06 = 0019
AIN2.03 = 0000,

Twvn wkanel BToporo 6noka - nuHeapn3oBaHHas

Konnuyectso Y4aCTKOB JiMHeapusauum
[NonoxeHue geumMmansHOro pasgenutens npu nHavkauum

MapameTpbl KOHUIYpaLMM PacCUYMTLIBAIOTCS Y BBOAATCS COrnacHo Tabnuupl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA4 NapameTpoB NnHeapu3auum npyuMepa 2.

JIuHeapusauuna curHana, nogaBaeMoro Ha BTopor )YHKUMOHaNbHbIA 610K
HOpManusaumMm U macluTabupoBaHus, NpeacTaBrieHHasi rpagupoBOYHON Tabnuuen

MapameTpbl MapameTpbl
KoHdurypaumm KOHdurypaumm
Homep 3HaueHue 3HaueHue
onopHowm n3mepsieMoun BXOAHOro OpOduHambl ONOPHbIX A6cuyucchbl onopHbIx
TOUKMU Temneparypbl, CuUrHana moyek nnuHeapu3sayuu moyek luHeapu3ayuu
°C B MB emopoz2o 6/10Ka emopo2o 6s10Kka
Howmep Beodumoe Homep Beodumoe
napamMempa | 3Ha4YeHue, | mapamempa | 3Ha4yeHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99




5.3 KanubpoBka aHanoroBoro Bbixoaa
I'Iepe,q Ha4vyanom KaﬂMGpOBKI/I aHarioroBoro BbiXoaa HeOGXO,EI,I/IMO npmBeCctTn B COOTBETCTBYOLLEE
nonoXxeHume ﬂepeMbI‘-IKVI Ha Mop,yne yHVIBepcaﬂbeIX BXO40B VIH,D,VIKaTOpa. Tunbl BbIXOOHbIX CUTHANoB U nonoxeHune

nepemblyek npuBeaeHsl B Tabnuvue 4.3 B pasgene 4.9.

YpoBeHb KanvMbpoBKM aHanoroBoro Bbixoga umeeT Tpu napametpa. Mapametp CALO.00 ucnonbayetcs
AN MHAMKaLUMKW aHanoroBoro Beixoaa B %.

MyHktel CALO.01 u CALO.02 wucnonb3yloTcss Ans KanubpoBKM HavanbHOrO M KOHEYHOrO 3Ha4eHust
aHanorosoro BbixoAa. MNopsaok kanubpoBKy CreayoLWwuii:;

1) Mogkntounte K aHamnoroBoMy Bbixody AO wuHAoukaTopa o0pasLoBbIi U3MepUTENbHbIN Npubop —
MUnIMaMnepmeTp NOCTOSHHOIO ToKa.

2) B pexume KoHGurypaumm yctaHoBute napameTp CALO.01 "KanubpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwm [A] unn [V] ycTaHoBUTE BENWUYMHY BLIXOAHOTO CUrHanma no mMunnMamnepmeTpy
pasHyto 0 MA (unu 4 MA), cooTBeTcTByloLyo 0% AnanasoHa, B 3aBUCUMOCTM OT UCTIONTHEHUS KaHana.

4) HaxaTtb knasuwy [O].
5) YctaHoBuTb napameTtp CALO.02 "KannbpoBka KOHEYHOro 3Ha4eHUs aHanoroeoro Bbixoga AQ"

6) Haxumas knasuwm [A] wnu [V] ycTaHOBMTE BENWYMHY BBIXOAHOMO CUrHamna fno munnuamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cooTBeTcTBylowWYyO 100% AnanasoHa, B 3aBMCMMOCTM OT UCTIONTHEHUS KaHana.

7) Haxatb knasuwy [O].
8) Ons 6onee TO4HON KanNMBPOBKM KaHana LUMKIMYECKM MOBTOPUTE OonepaLmio HECKOMbKO pas.
Heobxodumo nmomHUMBb, 4TO Nocne NpoBeAeHNs KanubposBkn He06xoAMMO NPOM3BECTH 3anUCb NapaMeTpoB

B OHEproHe3aBMCUMYKD MaMdaTb, B MPOTMBHOM Cllydae BBedeHHas WHdopmauus He 6y/:|,eT COoXpaHeHa npu
OTKNMKYEeHNUN NUTaHNA NHOUKaTopa.



6. TexHU4YecKkoe obcnyXxmBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4yeckoe 0601'IY)KMBaHMe - KOMMnnekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha paﬁOTOCI’IOCO6HOM Onoke c uenbko npeaoTBpalleHna oTkasam, npoarneHna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABITIEHNA U YCTPAHEHUA NpenoTKa3HOro COCTOAHUA ONda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHunueckoe obcnyxuBaHue 3aknovaeTcss B nNpoBeaeHWM paboT MO KOHTPOM TEeXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIEHHbIX B NPOLIECCE KOHTPOMS; NpodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONpeaeneHHOM MOpPSiAKe;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHAKLWErN0 TeXHUYEeCcKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeOOCTOPOXHOCTM U MpaBUNamMu 3IKcnyaTauMM MoOXeT cTaTb
NPUYNHON TPAaBMUPOBaHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

6.2.2 [Ona o6GecnevyeHnss Ge3onacHOro WCNONb3OBaHUSA OOGOPYAOBaHUA HEYKOCHUTENbHO
BbINONHANTE YKa3aHWA AaHHOM rnasbi!

6.2.3 K oakcnnyatauuy uHOMKaTOpa [OMNycKalTCA nuua, uWMelolue paspelleHne Ans paboTbl Ha
3MeKTpoycTaHoBKax HanpsbkeHnem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTaumu B NMOSIHOM oGbeMe.

6.2.4 Okcnnyatauus WHAMKaTopa paspeluaeTcs Npu HanMuMn WMHCTPYKLUKM NO TexHuke 6esonacHocTw,
yTBEPXOEHHOW MpeanpustnemM-notpebutenem B  YCTaHOBNEHHOM MOpPsSAKE W yYuTbiBalOWEN —cneumduky
NPUMEHEeHNs MHAMKaTopa Ha KOHKpeTHoMm obbekTe. [Mpu askcnnyatauwm Heobxogumo cobniogatb TpebosaHus
Aencteytowmx npasun MT3 n MTE agnsa anekTpoyctaHoBok HanpsixeHnem Ao 1000B.

6.2.5 Bce MoOHTaxHble W npodunakTuyeckne paboTbl [OMKHbI MPOBOAMTLCA MPU  OTKIIOYEHHOM
3NEKTPONUTAHUM.

6.2.6 3anpeLuaeTca NOAKMYATL U OTKMOYaTh COEQUHUTENM NPU BKITKOYEHHOM 3MEKTPONUTaHUN.

6.2.7 TwartenbHO Npou3BOAUTE MOAKMIOYEHME C cobniogeHveM MOoNspHOCTM BbIBOAOB. HenpasunbHoe
NOAKMYEHNE UMM NOAKMYEHME pPa3beMOB MpPU  BKIHOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He noakntovante Hemcnonb3yemMble BbIBOAbI.

6.2.9 lNpwn pasbopke nHAnKaTopa ANA yCTPaHEHNSs HEUCNPAaBHOCTEN MHAMKATOP OOMKEH OblTb OTKMIOYEH OT
CeTW ANeKTPonUTaHUS.

6.2.10 Mpwn n3BneYeHnn nHAMKaTopa n3 Koprnyca He MpukacaiTecb K ero aneKkTpu4ecknM KOMMOHEHTaM u
He noasepravite BHyTPEHHUE Y3rbl U YacTun yaapam.

6.2.11 Pacnonarante nHOMKaToOp Kak MOXHO Aanee OT YCTPOWCTB, FeHepupyloLwmuX BbICOKOYaCTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MaluWHbl, Uy Npubopsl, NCMONb3YOLNE UMMYNbCHbIE
HanpsbkeHusl) Bo nsbexaHune c6oes B paboTe.

6.3 Mopsaaok TeXHNYeCKoro oocnyxuBaHus

6.3.1 B 3aBMCUMOCTY OT PerynsipHOCTV NPOBEAEHUsI TEXHUYECKOE OBCNYXUBaHWE OOMKHO ObIThb!

a) NepuoanYeck M, KOTOpPoe BbINOMHAETCA Yepes KaneHaapHbIe NPOMEXYTKU BPEMEHU;

6) aganTMBHBLIM, KOTOPOE BbINOMHSAETCA MO HeobXoAMMOCTU, TO eCTb, B 3aBUCUMOCTU OT (haKTU4ECKOro
COCTOSIHUSI MHAMKATOPa U Hanu4usi cBo6oAHOro o6cnyxuBatoLLEro nepcoHana.

6.3.2 YcTaHaBnueaTCsa Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obcnyxmBaHMe NPy XpaHeHNN, KOTOPOE 3aKnNioYaeTcs B NepeKoHcepBaUmMn nHaMKaTopa npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCepBauum BO BPEMS XpaHEeHUs B COOTBETCTBUM C TpeboBaHusaMM
3KCnnyaTaLuuoHHON JOKYMEHTaumu,;

6) TexHW4eckoe obcrnyxuBaHue Npu TPaHCMOPTUPOBKE, KOTOPOE 3aKMio4YaeTcs B MOAroTOBKE MHAMKATOpa K
TPaHCMOPTUPOBAHUIO, AEMOHTaXe M3 TEXHOMOrM4eCcKoro 06opyA0BaHUS 1 yNakoBKe nepes TPaHCNoPTUPOBaHNEM;



B) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe npu 3Kcniyataunn, KOTopoe 3aKkrnk4vaeTCcd B NOAroTtoBke MHOAMKaTopa nepen
BBOAOM B 3KCMfyaTauuio, B npouecce ee akcnnyataumm M B MNepuOAMYecKon MNpoBepke pa6OTOCI'IOCO6HOCTVI
MHOnKaTopa.

6.3.3 [llepuogmyeckoe TexHuU4eckoe ob6CnyxvBaHWe npu IKchnyaTauunm WHAMKaTopa YycTaHaBnMBaeTCs
notpebutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWUIN 3KCMMyaTauuu, HO He pexe 4YeMm oauH pas B roa. [Ans
nHamkatopoe NTM-111H uenecoobpasHa exekBapTanbHas NEPUOANYHOCTb TEXHWYECKOro OBCnyXumBaHus npu
SKcnnyaraumm.

6.3.4 MNepuogmnyeckoe obcnyxmBaHne OOIMKHO MPOBOANTLCS B CrieayloLwwem nopsiake:
a) npoBecTu paboTbl, KOTOPbIE BbIMOMHAKTCA MPU TEXHUYECKOM OCMOTPE;

6) NpoBepUTbL CONPOTUBIEHNE N30NALMY;

B) NpoBepuTb paboToCcnocobHOCTb NHAMKATOpa.

6.3.5 TexHuyeckui OCMOTP WHAMKATOPA BLINOMHAETCH OOCNYXUBAKLUM NEepcoHanoMm B crneaylLlem
nopsigke:

a) nepef Havarom CMeHbl criefyeT NPOBECTU BHELUHUIA OocMOTp uHaukaTopa. Ocoboe BHUMaHWe criegyet
06paTUTb Ha YNCTOTY NOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXaHUYECKUX MOBPEXOEHUNA.

6) NpoBepUTbL HAOEXHOCTb KPEMMNEHUS NHONKATOPA;

B) MpPOBEpWUTb TEXHUYECKOE COCTOsiHWE MpoBoAOB (kabenen) Ha LENoCTHOCTb WM 3alULLEHHOCTb OT
MEXaHU4YeCKUX NOBPEXOEHMNN.



7. XpaHeHue 1 TpaHCcnopTupoBaHue

7.1 YcnoBuA XpaHeHus uHagmkartopa
7.1.1 Cpok xpaHeHus1 B NOTpeOMTENBLCKON Tape - He MeHblue 1 roga.

7.1.2 VHAMKaTop [AOMKHO XPaHWUTLCA B CYXOM W BEHTUIMPYEMOM MOMELLEHUU Mpu Temnepatype
okpyxatowiero Bo3sgyxa oT MuHyc 40°C pgo nmoc 70°C u oTHocutenbHon BnaxHoctu oT 30 go 80% (6es3
KoHAeHcauun Bnarn). laHHble TpeboBaHNs ABNATCA PEKOMEHAYEMbBIMU.

7.1.3 Bo3gyx B NOMELLEHUN He OOSDKEH copepXaTtb Mbliv M NPUMECKU arpecCMBHbLIX MapoB W rasos,
Bbl3bIBaOLWUNX KOPPO3Uto (B YaCTHOCTW: ra3oBs, cogepXxalnx CepHUCTble coeanHeHna nnm aMMMaK).

7.1.4 B npouecce XpaHeHUVW WX 3KCNnyaTauuum He Knagute TSXenble NpeaMeTbl Ha MHAMKATOP U He
noasepravte €ero HWKaKkoMy MexaHW4YeCKOMYy BO3AEWCTBUI, TaK KakK YCTPOMCTBO MOXeT AedopmupoBaTbCs WU
noBpeauTbCs.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO UHAUKATOPA U YCIIOBUSA, MPU KOTOPbIX
OHO [OJXHO OCYLLECTBNATLCS

7.2.1 TpaHcnopTMpoBaHWe WHAMKaTOpa B YNaKOBKE NPeAnpUsiTUS-U3rOTOBUTENsI OCYLLECTBISIETCA BCEMM
BMAaMW TPaHCMOPTa B KPbITbIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNOPTMPOBaHNE CaMONeTaMmn AOSKHA BbIMOMHATLCS
TOSbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKAX.

7.2.2 VlHoukaTop AOIMKEH TPaHCMOpTUPOBaTbCA B KIMMATUYECKMX YCIIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHeHust 5 cornacHo FOCT 15150, Ho npu gaBnexHun He Hxe 35,6 klMa n TemnepaType He HMKE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTUPOBAHUN 3anakoBaHHbLIN UHAUKATOP He AOIMKEH
noaBepratbCs peskum ygapam U BAMSHWMIO  aTMocdepHbiX ocagkoB. Cnocob pasmelleHus Ha TPaHCNOpPTHOM
cpeacTBe AOMKEH UCKIoYaTh nepemeLleHne niankaropa.

7.2.4 Tepepn pacnakoBbiBaHNMEM MOCIe TPAHCNOPTUPOBaHWA NPY OTpULaTENbHON TemnepaType UHAnMKaTop
Heo6Xx0aMMO BblAepPXKaTb B TedeHne 3 yacoB B yCroBusix xpaHeHusi 1 cornacHo FOCT 15150.

8. MapaHTumn nsrotoBuTens

8.1 MNpoussoanTens rapaHTUpyeT COOTBETCTBUE MHAMKATOPa TEXHUYECKMM ycrnosuam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun noTpedbuTenem TpeboBaHWI YCMOBUIA TPAHCNOPTMPOBAHMUS, XpPaHEeHUsl, MOHTaxa,
Hanagky u aKcnnyataumu, ykasaHHbIX B HacTOSLLEM PYKOBOACTBE, MOTpebuTenb nullaeTcs npasa Ha rapaHTuio.

8.2 apaHTWMHbBIA CPOK 3Kcnnyataumm - 5 neTt co OHA OTrpy3kM wuHAukatopa. [apaHTUMHBIN CPOK
aKcnnyaTauum W3Aenuin, KOTopble MOCTaBMSATCA Ha 3KCMopT - 18 mecsAueB CO AHA NPOCMefoBaHus MX 4yepes
rocyfapCTBEHHYIO rpaHuuy YKpauHbi.

8.3 Mo goroBOpeHHOCTU ¢ NoTpebuTenem npeanpusTUe-U3roToBUTENb OCYLLIECTBIISIET NocrnerapaHTUnHoe
TEXHUYECKOe OBCNyXMBaHUE, TEXHUYECKYIO MOALEPXKKY M TEXHWYEeCKMe KOHCynbTauuu no BCEM BuAam CBOEW
NpoayKuum.



NMpunoxeHue A. NabaputHble N npucoeguHUTENbHbIE
pa3mepbl

A.1 M'abapuTtHbie n npucoeguHUTenbHbIe pasmepbl A TM-111H

Pasmep uHdukamopa (ducnnes):
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PucyHok A.1 — BrewHuli sud uHoukamopa UTM-111H
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PucyHok A.2 - abapumHsbie pa3mepb!



MpunoxeHue b. NMoagknioyeHne nHaukatopa. Cxemsbl
BHELWHUX coeaANHEeHNA

ITM-111H
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PucyHok B.1 lNodknoyeHue sHewHux yenel Kk uHOukamopy UTM-111H



B.1 Moakno4yeHne ANCKPETHLIX Harpy3okK

TpaHau-
cTop

Pene

TpaHau-
cTop

PucyHok B.2 - lNodkmno4deHue Hagpy30K rpu UCMOIb308aHUU MPaH3UCMOPHbIX 8bIX0008

lMpumeyaHus.

Mpy NOAKMNOYEHUN WHOYKTMBHBLIX Harpy3ok (pere, mnyckaTenu, KOHTakTopbl, coneHougpl M T.N.) K
AVCKPETHBIM TPaH3NCTOPHBIM BbIXOAAM KOHTpOIepa Bo n3bexaHve BbiIxoga U3 CTPOSi BbIXOAHOIO TpaH3ucTopa ms-
3a 6OnblIOro TOKA CaMOWHOYKUMM napannenbHo Harpy3ke (obmoTke perne) Heobxooumo ycTaHaBnuBaTb
6nokupytowmn guoa VD — cM. cxemy noaknioyeHns. BHelHWn Anoa ycTaHaenvMeaTh Ha KaXAOM KaHane, K KoTopomy
NoAKMroYeHa MHAYKTUBHAsA Harpyska.

Tun yctaHaBnusaemoro auoga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHbI, paccuMTaHHbIN Ha
obpaTtHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

PekomeHaaumMu no NoAKNOYEHUIO MHAyKTMBHOﬁ Harpysku ana mexaHu4eckoro perne.

roe, R1 peanctop MJIT-1-39 OM-5%;
C1 koHaeHcaTop K73-17-630B-0,1-0,5 Mk®-10%);
RH nHAOyKTUBHAs Harpyska.

PucyHok B.3 - Cxema nodknwoyYeHusi UHOYKMUBHOU Ha2py3Ku Onsi MexaHU4eckoao persne

MpumeyvaHus.
1. Ha pwucyHke B.3 ycnoBHO noKasaHO pacronoXeHWe W HasHayeHue 3aMbIKaloWUX KOHTaKTOB
MexaHunyeckoro perne kaHanos DO1 — DO2.
2. MakcrmManbHO J0oMnyCcTUMOe HanpsiKeHne 1 MakcMarnbHO A0NYCTUMBIA TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3vcTUBHOMN Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka npu UHAYKTMBHOM Harpy3ke (cos®=0,4);
- ot 5 B (10mA) oo 30 B(5A) noCTOAHHOTO TOKa Npu Pe3UCTUBHOMN Harpyske.



B.2 Cxema nogknioyeHus uHtepdenca RS-485

Mpeobpa3zoBaTens nHTEPdENCOB
BlrN-485 (RS232/485), unu
BMNn-52 (USB/ RS485)

¢3@0000AE

% L po 1200m
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PucyHok b.4 - OpeaaHu3ayusi uHmepghelicHOU ces13u MexX0y KOMIMbIoMepoM U UHOUKamopamu uniu
KoHmponnepamu

K koMnbloTepy MoxeT BbiTb NoAkmno4eHo A0 32 GROKOB UMM KOHTPOMNEPOB, BKYas npeobpasoBaTerb
nHtepdericos bINMN-485 (BIMiA-52).

OOwasa anvHa kabenbHOW NMHMKM CBA3W He AOoSkHa npeBbiwatb 1200M. 3aBMCMMOCTb MakcMMarbHOM
ONUHBI IMHUN CBSA3W.

B kauyecTtBe kabenbHOM NMMHUN CBA3W NPeaNoYTUTENBbHO MCNOMNb30BaTh SKPAHNPOBAHHYO BUTYIO Napy.
[OnvHa oTBeTBNEHU L, AomKHa ObiTb Kak MOXHO MEHbLLEN.

K nHTepdencHbIM Bxogam KOHTPOSMSIEPOB, PACrONOXEHbIM B KPaWHWX TOYKaX COEAMHUTENbHOW MMHWK
HeoOXoAMMO NOAKMYUTL OBa TEpPMUHanbHbIX pe3nctopa conpotueneHvem 120 Om (R1 mn R2).
MopaknioyeHne pes3ncTopos kK nHankatopam nnu kontponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pes3nctopoB B 6rnoke npeobpasosaHusa nHtepdencos BINN-485 (BIMN-52) cmotpute B PO
Ha Bl1N-485 (BlA-52). MopknodeHne TepmuHanbHoro pesuncrtopa B uHaukatope UTM-111H cmoTpute
pucyHok B.5.

Pasbem-knemma X3 TNnHMAa ceasn
(akpaHupoBaHHas BUTas napa)

MpuemonepepaTumk
RS-485 N
[ ]
GND L \ ___________ |
100 Om 1 MMoakntoveHne
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L _ beaucTopa _

PucyHok B.5 - PekomeHOyemasi cxema nookmoyeHuUsi uHmepgpetica RS-485 ¢ nomouwjbto pasbemos-Kriemm,

KOmopeble ycmaHasesiuearmces Ha MbIibHOU CMmMopoHe UHOUKamopa



MpumMeyaHnsa no ncnonb3oBaHuio uHTepdenca RS-485.

1. Bce oTBeTBMTENU NpueMo-NepeaaTyMkoB, NpuUcoeauHEHHbIe K OfHOW oblier nepepatollein NUHUN,
[OOIKHbI COrMacoBbIBATLCA TOMLKO B ABYX KpaliHUX Toukax. [rnvHa oTBeTBeHM OOMKHA ObiTh Kak MOXHO MeHbLLE.

2. HeobxoauMMocTb 3KkpaHUpoBaHWUs kabenew, No KOTOpbIM NepedaeTcsl MHPOpPMaLWs, 3aBUCUT OT ANUHbI
kabenbHbIX CBA3EN U OT YPOBHS NMOMEX B 30He NMpoKnajky kabens.

3. lNMprMeHeHne aKpaHNPOBaHHOW BUTOW Napbl B MPOMbILLIIEHHbIX YCITOBUAX ABSETCA NPeanoYTUTENbHbIM,
MOCKOJ1bKY 3TO obecneunBaeT nony4yeHmne BbICOKOro COOTHOLLIEHUA CVII'HaJ'I/LuyM M 3aWKUTy OT CMHA3HON MOMEXM.

4. Tlepembidka JP4 npepgHasHayeHa p[ns  MOAKMOYEHWs TepMuHanbHoro peauctopa (120 Ow),
YCTaAHOBNEHHOr0 Ha nmnaTe npoueccopa BHYTPU uHAuKatopa. 3amkHyToe coctosHue JP4 cooTtBeTcTBYET
NoAKMYEHHOMY TEPMUHANBbHOMY Pe3nCTopY.



NMpunoxeHne B. KOMMyHuKaunoHHble hyHKUUN

MwukponpoueccopHbii uigmkatop MTM-111H obecneunBaeT BbINOMHEHNE KOMMYHUKALMOHHbLIX OYHKLWIA NO
nHtepderncy RS-485, Nno3BoNSAOLWMX KOHTPONUPOBATL M MOAUMULIMPOBATL UX NapameTpbl NPy MOMOLLM BHELLHETO
yCTpOWCTBa (KOMMblOTEPA, NaHenu onepartopa, MAUKPONPOLIECCOPHOW CUCTEMBI YNpaBeHuns).

MHTepdeiic npegHasHayeH Ans KOHOUIypUMpOBaHUS MHAOMKATOpa, ANs WUCMNONb30BaHMS B KayecTBe
yAaneHHoro yCTponcTBa npy paboTe B COBPEMEHHbIX CETSX yNpaBneHust u cbopa nHopmaumu (npuemMa-nepeaaym
KOMaHz 1 gaHHbix), SCADA cuctemax 1 T.M.

MpoTokonom cBs3n no nHtepdency RS-485 cnyxut npotokon Modbus pexvm RTU (Remote Terminal
Unit).

[nsa paboTbl HEOOXOOUMO HAaCTPOUTb KOMMYHUKALMOHHbIE XapaKTepucTukm nigukatopa UTM-111H takum
o6pasom, 4TOObI OHM coBnMaganu C HacTpolkamu obmeHa OaHHbIMM T[MaBHOTO KOMMblOTEPA. XapaKTepUCTUKU
ceTeBoro obMeHa HacTpamBarTcsa B NapameTpax KoHdpurypaumm SYS.00.. SYS.02.

MporpammHo goctynHble perncTpbl uHankatop MTM-111H npuBegeHsl B Tabnuue B.1 pasgena B.2.
Hoctyn k pernctpam onepatusHoro ynpasneHus Ne 0-16 paspeLueH NoCTOSHHO.

[ocTtyn Kk pernctpam nporpammmupoBaHns u KoHdpurypauum Ne 17-215 paspeluaetcs B crydyae yCTaHOBKU
«1» B pernctp paspelueHuns nporpammmpoBaHus Ne 16, 4TO BO3MOXHO OCYLLECTBUTb Kak C NnepegHen naHemu
nHaukaTopa B napameTpe LOAD.00 Tak u c K.

KonnuyecTBo 3anpaluvBaemblX perucTpoB He AOMKHO mnpesbiwatb 16. Ecnu B kagpe 3anpoca 3akasaHo
bonee 16 peructpos, 10 uHamkatop MTM-111H B OTBETe oOrpaHvyMBaeT WX KONWYECTBO A0 NepBbiX 16-Tn
perncTpos.

Ona obecneyeHnss MMHUMAnNbLHOTO BPEMEHW peakuum Ha 3anpoc oT IBM B mHAOMKaTope cyllecTByeT
napameTp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax nHaukatopa 1 TakT = 250 mkc». MnHumansHo
BO3MOXHbIE TaliM-ayTbl 4118 pa3fnnyHbIX CKOPOCTEW creaytoLme:

Tanm-ayr,
Bpemsa nepepaum
CkopocTb, 6ut/c Kagpa 3anpoca, B CMCTeM_HHx TaKTax
MCeK 1 TakT = 250 MKC
(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

Bpemsi nepepauv kagpa 3anpoca - naketa u3 8-mu 6anT onpegenseTcs COOTHOLLEHUEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapT 6ut + 8 6uT + 1cTon 6ut = 10 6UT):

(10 6mT * 8 GanT + 7 6MT)
Tnepepaun = 1000 * , Mcek
V 6uTt/cek

Ecnn Habniopatotcs yacTele cboum npu nepepgadve AOaHHbIX OT WHAOUWKATOpa, TO Heobxoanmo
YBENMNYUTD 3HayeHune ero Tanm-ayTa.
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PucyHok B.1 - BpemeHHble guarpammel yrnpasneHus nepegader 1 npuemom 6noka nHtepdencon bMN-485
(BrNnnN-52)

Taelayr — 3adepxka Ha aBTomaTumdeckoe nepekniodeHne blA-485 (BlMNW-52) Ha npuem paHHbiX. OHa
cocTaBMnsieT Bpems nepegayv ogHoro banra.

Tdelay2 — BHyTPEHHee Bpems, Yepes kotopoe NTM-111H oTteeTwuT.

Taelayz — 3a4epxka Ha nepegady nocnegHero 6avita u3 6ydepa B NMHMIO.

B.1 UHTepdenncHbIn o6meH. Tun yctponcTBa — Slave/Master

B nHankaTope NTM-111H nmeeTcsa BO3MOXHOCTb MHTEP(PENCHOrO BBOAA.

[MpoTokonom cBA3u no nHtepdency RS-485 cnyxut npotokon Modbus pexum RTU.

Mpn nHTepdericHoMm BBOAE, U3MEpPSIEeMOro napameTpa HaCTOWKM MoAynsd Hopmanusauun um unbTpoB He
MMeIOT CMbICna, Tak Kak curHan no uHtepdpeiicy nepegaeTcsi cpady B Mogyfb MacluTabupoBaHusi curHana.

B cetn nHgukatop NTM-111H moxeT BbicTynaTb Kak Slave, Tak n Master. Npn BbiGOpe TuMna ycTpouncTea
Slave (CeteBon Tun yctporictea SYS.04=0000) npnbop oTBevyaeT Ha 3anpockl Begyuwero ycrtponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ucnonb3dyetca Ana KoHdurypauum nHaukaTtopa c K (nporpamma MUK-
KoHdwmrypatop), c6opa gaHHbix Ha [MK (Scada-cuctemsbl), peructpaTopbl U NaHenu onepartopa, a Takke nepegayu
AaHHbIX B Apyrne YCTPOWCTBA (KOHTpomnnepbl) ceTu. [py NOMOLLM BHELLHEro yCTPOMCTBA MOXHO 3a4aBaTb 3HayeHune
aHanoroBblX BXOA0B, aHaroroBblX W AUCKPETHbIX BbixodoB. [pu ceteBom obmeHe B pexume Slave csetoguon UHT
Muraet kaxaplvi pas, korga UTM-111H gaeT oTBeT Ha NpucnaHHbIA emMy 3anpoc.

Mpw nHTepdencHoM BBOAE MOXHO 3afaBaTb 3HAYEHME:

- aHanoroBbix BxogoB (AIN1.00=0000, AIN2.00=0000), wucnonb3yetcs Ans wuHaukaumu, obpaboTku,
npeobpa3oBaHMA TEXHOMOMMYECKOro napamMeTpa Mnofy4yaeMoro no MHTepdency OT BHELUHUX YCTPOWCTB WM Ans
BbINOMHEHNSA MaTeMaTuyYecknx pyHKUun(cm. p. 3.8.2);

- aHarnorosoro Bbixoga (AOT.00=0000), ucnonb3yeTcs AOnNs ynpaBreHWs aHaroroBblM MWCMNOMHUTENbHBIM
MeXaHU3MOM MO MHTePEeNnCy OT BHELLHWX YCTPOWCTB;

- AauckpeTHblX Bbixogos (DOT1.00=0000, DOT2.00=0000), mcnonb3dyeTca AN ynpasneHus WMMNyNbCHbIM
UCMONMHUTENBHBIM MEXaHWU3MOM UINKN TEXHONOMMYECKOW CUrHanusaumnen no nHTepdency oT BHELLHUX YCTPONCTB.

Mpu wnHTepdericHoMm BBOAE, HEOOGXOAMMO MpaBWMbHO YyKas3aTb HOMeEpP perncTpa Ans COOTBETCTBYHLLErO
BXOAa vnu Bbixoda (npunoxexuve B.2).

Mpun BbIGOpe Tna ceteBoro yctponctea Master (SYS.04=0001) nHamkatop NTM-111H ocywecTtBnsieT
3anpocbl OAHOMY UNW ABYM YCTPOWCTBAM B CETU U MPUHMMAET OT HUX OTBET C AaHHbIMW, KOTOPbIE 3aMUCbIBATCA B
nepBbIi/(NepBbIA M BTOPON COOTBETCTBEHHO (OYHKLUMOHAamNbHLIA OnoK HopManusauum u MacTabupoBaHus) u
BbiBoAsATCA Ha gucnnen UTM-111H. [JaHHbii TMN yCTPOMCTBa MCNONb3yeTca ANs MHOUKALUMN 3HAYEHUI NOSTyYeHHbIX
OT APYrMX YCTPOMCTB (AATUYMKOB, PErynsaTOpOB, KOHTPOMMEPOB, CHETYMKOB U T.4.) No ceTn RS-485 ¢ npoTtokonom
ModBus RTU.

HacTtporika napameTpoB MHTEPdENCHOrO 0OMeHa OCyLLeCcTBNSETCA Ha ypoBHe SYS.

- lMapamemp 00-02 — cTaHQapPTHbIE HACTPOMKM CETU (aapec YCTPOMCTBA, CKOPOCTb OOMeHa 1 TanM-ayT).



- MNMapamemp 04 3apaeT ceTeBON TUN UHAMKATOpa. ATOT NapaMeTp KOHMUrypupyeTcs TONbKO C nepeaHen
naHenu. Mpu BblIGope TMna Master goctyn k npubopy c MK, B Tom uyucne ¢ nporpammbl MUK-KoHdurypatop,
HeBO3MOXeH!!!

- B napamempax 05, 06 3agatoTcs nepuod onpoca M TauM-ayT OTBeTa COOTBETCTBEHHO. [Mepuog onpoca
3apgaetcs B npegenax 10-10000mc. lMpu HopmaneHoW paboTe 3a BpeMs 3TOro nepvoga npubop JOKeH ycneTb
nepefatb 3anpoc u NpuHATbL oTeeT (punc.B.3.a). Mo ncrteveHnn BpemeHn neproay naeT cnegyowmi 3anpoc. Takum
o6pasom, kaxabii nepuog NTM-111H GyaeTt nonyyatb OaHHble OT 3anpaluMBaeMoro umHaukatopa. Ecnu ke 3a
BpeMsi nMepuoaa onpoca OTBET HE MPMXOAMT, NOCbIfKa CreayLero 3anpoca OXvaaeTca OO0 UCTEYEHUS BPEMEHU
Tanm-ayTa oTBeTa.

Ecnu oTtBeT npuaeT [0 OKOHYaHMsA TawM-ayTa, TO cpasy nocrne ero nonyyeHue OyaoeT oTnpaBsrieH
cnepytowmn 3anpoc (puc.B.3.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWSA TarvmMayTa, Torga OyaeT cneayowmi 3anpoc
(puc.B.3.B), u npu atom ceetognon VIHT GyaeT ropeTe 4O MOMEHTa nonyyeHus oteeTa. [locne nATv Tanm-ayToB C
HenonyyYeHHbIM OTBETOM Ha aucnnee 6yaeT BbiBeAeHo coobueHne 06 owwmnbke:

NAPAMETP, % ADMIKPOA

RN N R e L
10 20 30 40 S50 60 70 B0 90 100 g
NAPAMETP

(Eccl) OO

PucyHok B.2 - CoobLeHue 06 owwmbke

iE
L
7
<
=
=

3anpoc Banpoc ot

UTM-111H

Banpoc ot
NTM-111H

3anpoc ot Banpoc ot 3anpoc ot 3anpoc ot

NTM-111H UTM-111H NTM-111H NTM-111H

SR ! !

— |
t

Mepwog onpoca 1 Mepwoan onpoca |

o

Nepwon onpoca

Taim-ayT oTeeta Taim-ayT oTeata Taim-ayT oteata

a 6 B

PucyHok B.3 - BpeMeHHble guarpaMmbl npueMa-nepegaym ganHbix MMT-111H B pexxume MASTER

Mpn pobote NTM-111H B pexxume MASTER ceetognon VIHT 3aropsatca npu oTnpaBke 3anpoca W racHeT
npuv nNonyyYeHnu oTeeTa.

B napamempe 07 u 10 3agatoTcs ceTeBble agpeca COOTBETCTBEHHO MEPBOro 1 BTOPOro OnpaLiMBaeMoro
ycTpoincTea. Enn onpalwumsaTtb HYyXXHO TOMbKO OAHO YCTPOMCTBO, TOrAa ero agpec ykasbiBaetcs B napametpe 07, a B
10 BbicTaBnsetcs 0.

3HayeHue, nony4yeHHble NO CETW C NEPBOr0 YCTPOWCTBA, NepefatoTcsl Ha NepBbll PYHKLUMOHANbHbIN 6ok
HopManusaumMu 1 MacwTabupoBaHus, a 3HaYeHus OT BTOPOrO YCTPOWCTBA - Ha BTOPOWN (DYHKUMOHAsbHbIA GOK
HOpManuaaummu n macLuTabuposaHus.

[na npaBunbHOW MHOMKALMM NapaMeTpoB C CETU HeobOxoAMMO B MapameTpe MeHio « Tun aHanoroBoro
) curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HadeHune «0000 — uHTepdpencHbIn BBOAY», a Takke B
napametpe «Konuyectso okoH» WND1.00 n WND2.00 BeicTaBuTtb 3Ha4eHne 0001 — 1 okHo unun 0002 —
2 okHa. lNMpu BbIGope 3HaveHusa 0000 — «ogHokaHanbHbI UTM» nHgukauma nposoantca He 6yaeT!

[

B napamempax 08 u 11 3apatoTcs HOMepa perncTpoB Ans cHMTbIBaeMbIX NapameTpos. [ins nepson rpynmnsl
KOHTponnepoB (KOHUrypmpyembix NnpubopoB) HOMepa pPerMcTpoB BbiOMpatoTca ¢ Tabnuy, NporpaMMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYWOLMIA npubop, a pAnsa BTOPOW rpynnbl  (MporpaMMupyemble KOHTPOMMepbl) —
paccynTbIBaOTCA C MOMOLLBIO KarnbKynaTopa perncTpoB B cpeae pa3paboTku nporpamm Anbda.

B napamempax 9 u 12 ykasbiBatotca Tunum aadHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalwmBaeMbix napameTpoB. Ecnu 3anpawmvsaemsbivi napametp nmeet dopmaTt LONG, 1o ecTb cocTtouT ¢ ABYX
pernctpoB ModBus, Toraa B napamempe 08 unu 11 ykasbiBaeTCs TONbKO NepPBbIA PErncTp.

Ons dopmara 3anpawwmaembix AaHHbix FLOAT Tvn 3agaeTtcsa no oAHOMY U3 TPeX BapnaHTOB:

1. KoHTponnepbl nepBow rpynmnbl, KOTopble nMelT dopmaT AaHHbiXx FLOAT, ucnonb3yloT ctaHgapTHoe
npeacrtaenexHve atoro dopmMata. [ins Toro, Y4tobbl NpounTaTe AaHHbIE C 3TUX KOHTPOMMEPOB HYXHO
yKka3aTb HOMEp NepBOro perucTpa u Boldopatb dopmMaT AaHHbix FLOAT.

2. KoHTponnepbl BTOpOW rpynnbl (TUMbl AaHHLIX OnncaHbl B Tabnuue 2.2 BO BTOPOW YacTu pykoBOACTBA
no akcnnyatauyum Ha MIK-51, MIK-51H, MIK-52, MIK-52H) umetot cpopmat gaHHbix INT, SWAP-LONG
n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHylo nocrefoBaTtenbHOCTb pernctpos). Mo aTtomy, ans
YTEHVS OaHHbIX C 3TOW rpynnbl KOHTPONNEPOB YKasbiBaeTCA afpec pernctpa (paccumtbiBaeTcs C
nomoLubto Kanbkynsmopa peaucmpos B MeHo Cepsuc nporpammbl Anbda) 1 COOTBETCTBYHOLLMIA emy
dopmart INT, SWAP-LONG unun SWAP-FLOAT.

3. [Ins KOHTpPONNEepoB CTOPOHHUX NPOM3BOAUTENEN aApec U TUN AaHHbIX 3a4alTCHA COrMacHO ONMCaHUIo
Ha [laHHOE YCTPOWCTBO.



Tabnuua B.1 — lNporpammHOo 4OCTYNHbIE perncTpbl MHamkaTopa UTM-111H

B.2 Tabnuua nporpaMMHO AOCTYNHbIX pernctpoB uiamkatopa UTM-111H

£gs ©
SEx g H
3 ,§ g g & ®opmar MyHkr aMMmeHoBaHue NapameTpa [nana3oH U3MeHeHusi
£¥29 c AHHBIX MeHIo (AecATUYHbIE 3HaYEHUSA)
> 0 5 & A
erc
Peructp npeHtndmkaumm nHamkatopa: 92—;‘0:’; aD)EC (sHaueHme
03 0 INT SYS.04 Mn.6anT - kog (Mogens) nHamkatopa 71 DEC, 55 47pHEX _Gai
Ct.6aiT - Bepcus nporp. obecneveHust 37 DEC 37 71 (no al:'THO)
. 37 71 DEC (no-6aintHo)
03/06 1,2 INT MepeaHss 3HaveHne usmepsieMon BenninHsl PV1 n PV2 OT MuHyC 9999 710 9999
naHernb (mocne BxogHoro unbTpa)
03 /06 3 INT Bbixog AO 3Ha4veHne aHanoroBow BbIXO4HOW BENUYUHBI 0-99,9*
03/06 4,5 INT Bbixogbl DO | Peructp guckpeTHbix Bbixogos DO1 1 DO2 0 — oTkn., 1 — BKI.
03 /06 6 INT Mepeniss CocTosiHe KBUTUPOBAHUS 0 — He KBUTMPOBAHO
naHenb 1 — KBUTMPOBAHO
CocTosiHWe curHanusaumm (cM.npumeyaHue 6): Mo6uTHO
MepenHsis oo N3 0 — HopM., 1 — BbIX. 3a YCT.
BT | ONT | e | e S G 0ot MIN. | Do, D6 B, Dz D10-F+,
MAX D1, D9 - PV2, D3, D11 - F2.
03106 | B | Froar | Mepeann | Suauenne vamepsenoi senminel PYT PV2(E | o1 yuyc 9999 o 9999
03/06 (12.13), FLOAT MepeaHss 3HayeHne BbIX0AA d)yleLWlOHaJ‘IbHOI’O 6noka 1,2 OT MuHyC 9999 70 9999
(14.15) naHernb (c nnaBatoLel 3anaTon)
03/06 16 INT LOAD.00 PaspeLueHre nporpammmnpoBaHusi ?  3anpeLueHo,
— pa3speLueHo
03 17 Pe3seps
03/06 | 18,19 INT AINT.00; | 1 ka1 1 2 6roka” OT 0000 A0 0017
' AIN2.00
03 /06 20,21 INT ﬁ:m;g] HwxHuii npegen wkansl 1 n 2 OT MuHyc 9999 o 9999
03/06 | 2223 INT AN 02 | Bepxaii npenen wkansi 11 2 Groka OT MuHyc 9999 f10 9999
03/06 24,25 INT AIN1.03; MonoxeHune aeunmanbHoro pasgenutens 1 m 2 0 — «xXXXX», 1 — «XXX,X»,
AIN2.03 6noka 2 — XX, XX», 3 — «X,XXX»
03/06 | 2627 INT A gﬁilﬂ;:”f’; BPSMatii BXGLHOTO L ppoEorD OT 000,0 A0 060,0*
AIN1.05; MakcumanbHas AnNMTeNnbHOCTb UMMYNbCHOW NMOMEXU "
03/06 28,29 INT AIN2.05 [ns curkana 1 v 2 6roka Ot 000,0 go 005,0
AIN1.07; MeToa TemnepaTypHOW KOPPEKLMN BXOAHbIX 0 — pyyHas
03/06 30,31 INT AIN2.07 curHanos Tepmonap 1 v 2 6noka 1 — aBTOMaTU4ECKas
AIN1.08: 3HaveHne TeMnepaTypbl B peXxvmMme py4yHou
03 /06 32,33 INT A|N2-08’ KOppeKLUMM BXOAHbIX CUrHanoB ot Tepmonap ana | OT muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadhdpuumeHT Koppekumm (cmeLleHune)
03 /06 34,35 INT COR2-01’ aHarnoroBoro cvrHana nogasaemoro Ha 1 u 2 OT MuHyc 9999 o 9999
) 6roka
FNC1.00; Tun maTemaTuyeckon yHkUuM Ans 1-ro n 2-ro
03706 36,37 INT FNC2.00 PyHKLMOHanbHoro brioka Ot 0000 Ao 0007
03706 38,39 INT Emg;g} Eﬁxélqmzwpoca MHTEerparnbHbIX 3Ha4YeHUn ans OT 0000 70 0003
(40.41), FNC1.02;
03 /06 (42.43) FLOAT ENG2.02 3HaveHune koadpduumnenta k1 ana FNC1,2 OT muHyc 9999 o 9999
(44.45), FNC1.03;
03/06 (46.47) FLOAT ENG2.03 3HaueHne koadpdpurumnenTa k2 gna FNC1,2 OT MuHyc 9999 no 9999
DOT1.00; Jlorvka paboTbl BbixogHoOro yctpoinctea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 go 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoga Ans ynpasneHus 0001 — PV2
03/06 50,51 INT DOT2.01 auckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 - F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02‘ Twn curHana BeixogHoro yctpovictea DO1, DO2 | 00,01 — 99,99* —
) MMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe wkanbl
03 /06 (56.57) FLOAT DOT2.03 YcrtaBka MIN DO1, DO2 BLIBPAHHOrO TMNA AATYMKA
(58.59), DOT1.04; B ananasoHe wkansi
03 /06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
(62.63), DOT1.05; -
03 /06 (64.65) FLOAT DOT2.05 'mcTepesuc BbixogHoro yctponctea DO1, DO2 OT muHyc 9999 no 9999




MpopomkeHune Tabnumubl B.1

0000 — 6e3 KBUTMPOBaHUS

03/06 66 INT ALRM.00 MapameTp oToGpaXkeHus curHanmsaymm 0001 — ¢ KBUTVPOBAHMEM
(67.68), AIN1.09; TexHonoruveckas curHanmsaumsa MIN ans
03 /06 (69.70) FLOAT AIN2.09 PV1,2 OT muHyc 9999 no 9999
(71.72), FNC1.04; TexHonornyeckast curHanusaumsa MIN gns
03 /06 (73.74) FLOAT ENG2.04 FNC1,2 OT muHyc 9999 no 9999
(75.76), AIN1.10; TexHomnornyeckasi curHanusaumsa MAX ans
03 /06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 o 9999
(79.80), FNC1.05; TexHonoruyeckas curHanusauusa MAX ons
03 /06 (81.82) FLOAT ENC2.05 FNC1,2 OT MuHyc 9999 o 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'nctepesuc curHanusaumm gnsa PV1,2 Ot 0000 o 9999
(87.88), FNC1.06;
03 /06 (89.90) FLOAT ENG2.06 'nctepesuc curbanusauum ana FNC1,2 Ot 0000 oo 9999
03/06 91 INT AOT.00 McTouHnk aHanoroBoro curHana ans OT 0000 10 0004
) ynpaBneHus aHanorosblM Bbixogom AO A
03 /06 92 INT AOT.01 Hanpasnexue BbixogHoro curHana AO 888? B ﬁg?{oo%_y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHadeHue BXOAHOrO curHana, pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOIO cUrHana
0,
03/06 | (95.96) | FLOAT | AOT.03 | SHaueHue BXoHoro curkana, pasHoe 100% OT MuHyC 9999 710 9999
BbIXOAHOr0O curHana
AIN1.06; KonunyectBo yyacTkoB nuHeapusaummn 1 1 2 0000-0039 — ansa 1-ro 6rnoka
03706 97,98 INT AIN2.06 6roka 0000-0019 — gnsA 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | ABCLMCCEI OMOPHBIX TO4EK NMHeapusaLym OT 00,00 A0 99,99*
nepsoro 6noka
03/06 | 119-138 INT LNX2.00-19 | ABCLMCCEI ONOPHBIX TO4EK NMHEapH3aLmM OT 00,00 o 99,99
BTOpOro 6roka
03/06 | 139-158 INT LNY1.00-19 | OPAVHATbLI ONOPHBIX TOYEK NMHEapU3aLMM OT MuHyc 9999 o 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAVHETbI ONOPHbIX TOYEK NMHEapH3aLMM OT MuHyc 9999 o 9999
BTOpOro 6roka
WND1.00; 0000 — oagHoKaHanbHbIN UTM
03/06 179 INT WND2.00 | KonudecTso okoH 0001 — 1 okHo, 0002 — 2 okHa
MapameTp, KOTOPbIN BLIBOAUTCA Ha LNEPOBOM
03 /06 180,181 INT WND1.01,04 | gucnnen u NUHEeNHbI MHOAMKATOP NEePBOro OKHa O 0000 Ao 0004
oToBpaxeHus
[MapameTp, KOTOPbIN BLIBOAUTCA Ha LMEPOBOM
03 /06 182,183 INT WND2.01,04 | gucnnen n MUHENHbIN MHOUKATOP BTOPOro OkHa O 0000 Ao 0004
oTOBpaxeHus
184,186 WND1.02; [MonoxeHune 3ansTon 4ns NepBoro n BTOPOro
03706 INT WND2.02 OKHa 0TOOpaXkeHust Ot 0000 Ao 0006
0000 — cermeHT
WND1.05; MeToa nHaukaumm onst nepBoro 1 BTOPOro okHa 0001 — ructorpamma
03/06 185,187 INT WND2.05 oTobpaxeHus 0002 — ructorpamma ¢ «0 »
nocepeaviHe
. 0000 — gucnnen NOCTOSAHHO
03/06 188,190 INT WND1.03; Cnoco6 BbiBOAa LMPOBOro nHankaTopa anis CBETUTOS
WND2.03 NepBOro 1 BTOPOro OkHa O0TOGpaeHus .
0001 — gucnnen muraet
WND1.06: TOYHOCTb NMUHEWHOM HAMKALMM NEePBOro 1 0 - 3,3%(UTM-111H);
03 /06 189,191 INT WND2'06’ BTOPOro OKHa OTOGpaXeHuUs npu Tune 1-1,7%MUTM-111H) (c
) MHOMKALUMM «TUCTOrpaMman MUraloLLyIM CerMEHTOM)
. . Hauano gnanasoHa oTobpaxeHns NMHENHOro B onanasoHe
03 /06 192.193; WND1.07; MHAMKaTOpa NepBoro 1 BTOporo okHa Ans F1 aCCUYMTaAHHOrO 3HadeHust F1
194.195 | FLOAT | WND2.07 A panep P A p
mnun F2 mnun F2
KoHeu anana3oHa oTobpaxeHns MMHeHoro
196.197; WND1.08;
03 /06 198.199 FLOAT WND2.08 E;:ﬁm;gmpa nepBoro 1 BTOporo okHa ans F1
CLI1.00; 3HauyeHve kanMbpoBky Havana wkansl 1 1 2
03/06 | 200,201 INT CLI2.00 6roka OT MuHyc 9999 o 9999
CLI1.01; 3HayeHne KanmbpoBkK koHUa Lwkanbl 1 1 2
03/06 | 202,203 INT CLI2.01 6roka OT MuHyc 9999 o 9999
CALO.01; 3HaueHune kanubposkn MIN n MAX aHanorosoro
03 /06 204,205 INT CALO.02 Bbixona AO OT MuHyc 9999 o 9999
03 /06 206 INT SYS.13 | SHaueHve KoppeKunm MokasaHuii AaT nka OT MuHyc 9999 Ao 9999
TepPMOKOMMeHcaLmm
03 /06 207 Pe3seps
03 /06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tavm-ayT oTBETa > nepuwoga onpoca
03/06 | 210,211 INT gzg% Afpec onpalumBaemMoro yctponcTea 1 u 2 Ot 0000 po 0255
03/06 200,201 INT CLI1.00; 3HauyeHve kanMbpoBky Havana wkans! 1 1 2 OT MuHyC 9999 70 9999

CLI2.00

6noka
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03/06 | 212,213 INT SYS.08; Homep perucTpa onpaiumBaemoro yctpoiicTtsa 1 Ot 0000 20 9999
SYS.11 n2
0 —INT
SYS.09; 1-LONG
03/06 | 214,215 INT SYS. 12’ Twn gaHHbIX 1 1 2 ycTpoicTBa 2 - FLOAT
: 3 — SWAP-LONG
4 — SWAP-FLOAT
03 216 INT SYS.04 CeTeBoW TUN yCTpOWCTBA (1) - f/ll:\s/:er
03 217 INT SAVE.O1 CoxpaHeHue nonb3oBaTenbCKUX HacTPoeK 0000
0001 — 3anucatb
03 218 INT SYS.02 TaVIM—fyT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 A0 0200
11akT = 250mkc
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaukaTopa B cetu) OT1 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa O7 0000 oo 0012
MpumeyaHums.

1. Mpwn ynoTpebneHmn cnosa 6ok nmeeTcs B BUAY PYHKUMOHAmbHBIA 610K HOpManu3aummu 1 macluTabupoBaHus.

2. ngukatop UTM-111H obmeHuBatoTcst AaHHbIMU no npoTokony Modbus B pexume "No Group Write" - ctaHOapTHbIN
npoTokon 6e3 NoAAepPKKN rPynnoBOro ynpaeneHns AMCKPETHBIMW CUTrHanamm.

3. (p1.p2) — perncTpbl, KOTOPblE OTBEYAIOT 3a OAHO OnpeAeneHHoe 3HaveHne ¢ nnasatowen 3anaton(gpopmar FLOAT).

4. (*) OaHHoe 4ucno npeacTaBreHo B perucTpe LenbiM 6e3 geuumansHoro pasgenutens (3ansiton). Hanpumep, ecnv B
napameTpe yka3aHo 60,0, To B pernctpe HaxogmTcs yucno 600.

5. Peructp 16 «PaspeweHue npoepamMmuposaHusi», B Cillyyae yCTaHOBKM €ro 3HadyeHus B «1», paspeluaeT nsMmeHeHue
KOHpurypaumoHHbix pernctpoB No 17-215. YcTaHOBKY «Pa3peweHue rnpoepaMmupo8aHuUsi» MOXHO OCYLLECTBUTb C NepCoHanbHom
OBM wunu ¢ nepegHew naHenu npubopa (ypoeHb LOAD.00). Mpn Hanuumm B 16 peructpe «0» JOCTYMHbI ANA USMEHEHUS TONBbKO
pernucTpbl ornepaTnBHOro ynpasneHus 1-6 n 12-16, a octanbHble ANs YTEHUs.

6. MobutHoe npeacTaBneHve peructpa curdanusauum 7 (PV — namepsiemas BenuuuHa, F - Bbixog pyHku.6noka):

But 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
F2 | F1 [ PV2 | PV1 F2 | F1 [ Pv2 | PV1|
d-k ko 03 03 03 03 03 03 03 03 , 03 03 03 03 03 03 03 03
Crapwwuin 6anT (curHanusaums MAX) Mnagwwui 6ant (curHanmsaums MIN)

PekomMeHgauumn no nporpaMmmupoBaHuio o6MeHa faHHbIMu ¢ niamkatopom UTM-111H.
(ocobeHHocTn ucnonb3osaHusa dyHkunn WinAPI)

Mpn onepauusx Beoga / BbiBOAa (C nporpammHbiM ynpaenenveM DTR/RTS), HeobxoaMmo yaepkvBaTtb
curHan DTR/RTS go okoH4yaHus nepefdayn kagpa 3anpoca. [ns onpefeneHnss MOMeHTa nepefadv nocregHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs UCnonb3oBaTh AaHHY0 dyHKumto: WaitForClearBuffer.

void WaitForClearBuf(void)

byte Stat;

__asm

{

al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

a2:in al,dx
test al,0x40
Jjz az

Kagp otBeTa OT mMHOukaTopa nepepaeTcsl MHOUKATOPOM C 3adepxkoh 3 — 9 MC OT MOMEHTa MPUHATUS
Kagpa 3anpoca. [ins oxuaaHusa kagpa oTBeTa He pekomeHayeTcsa ncnonb3osaTte WinApi: Sleep( ), a ncnonb3osatb
OVERLAPPED cTpykTypy 1 onpegensitb nonyyeHve oTBeTa OT MHOUKATOpa CneayoLmM KogoMm:

while(dwCommEvent!=EV_RXCHAR)

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

¥

TimeOut — TanmayT Ha nony4eHue oTeeTa.

Mocne nepepaun kagpa oTBeTa WHAMKATOpy Heobxoouma nay3a =1MC ONnsi NEPEKoYEHUs B PEXUM
npuema. [ina oxunaaHusa Takke He pekomeHayeTcs ucnonb3osaTb yHkUMO WinApi Sleep( ).




NMpunoxeHue ' CBogHaa Tabnuua napameTpos
nHaukatopa ATM-111H

Epn- 3HaueH. w
n ) ar !
YHKT MNapamer HULbI [nana3oH U3MeHeHus1 no name- | P32 Moumeuanue
MeHIo P P u3me- napameTpa ymorn- Aen P
HeHusA
peHus YaHUIO
AIN1 (H 1N |') HacTtpoiika napameTpoB nepBoro (pyHKLMOHaNLHOro 61oka Hopmanusauum u
MacLiTabupoBaHus
00 Twvin aHanoroeoro Bxoaa 0000 — nHTepthencHbI BBOA 0001 0001
0001 — nUHeNHbIN
0002 — kBagpaT4ecKui
0003 — TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCIM 50, Pt50
0007 — TCI1 10001, Pt100
0008 — rp.21
0009 — nuHeapu3oBaHas LiKana
0010 — Tepmonapa
NHeapusnpoBaHaa
0011 — Trepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TP (B)
0017 — repmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwui
pasmaxa Lkanbl en. paspsn 3.
02 BepxHuit npeaen TexH. | OT muHyc 9999 no 9999 100,0 Mnagwuii | 8.1 | Ecmmn.00 BeiGpaH B
pasmaxa Lkanb! en. paspsig nnanasoxe 0003-0008,
0011-0017 TO 3Ha4YeHUe
03 MonoxeHune 0000 — xxxx 000,1 3TUX NYHKTOB UMEHNTS
neumMarnbsHoro 000,1 — xxx,x HeMbas.
pasgenutens 00,02 — xx,xx
0,003 — x,xxx
04 [MocTosiHHasi BpemeHu cex. OT 000,0 oo 060,0 000,1 000,1 000,0 — counbTp BbIKN.
LmndpoBoro gpunbTpa 3.
05 MakcumanbHas anu- Cex. Ot 000,0 go 005,0 000,0 000,1 8.1 | 3awmTa oT MMNYynbCHBIX
TENbHOCTb MUMMYMbCHOM nomex
NMoMexm
06 KonunuyecTtBo yyacTkoB Ot 0000 po 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
nMHeapu3aumm LNY1
07 MeTop TemnepaTypHon 0000 — pyyHasi KoppeKums 0001 0001 T=Tnam+Tkop.pyy,
KOPPEKLMM BXOAHbIX 0001 — aBTOMaTU4eECKas cM.[AIN.08]
CUrHanoB OT Tepmonap Koppekums T=Tuam+Tkop.aBT
08 3HayeHve TemnepaTypbl | TEXH. OT muHyc 099,9 go 999,9 000,0 000,1 Tkop.pyy
B peXume py4Howm Kop- en. Mpun AIN.07=0000
peKLMM BXOOHbIX CUTHA-
1noB OT Tepmonap
09 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 020,0 Mnagwmun MapameTp ¢ nnasatoLewn
OTKIMOHEHUS "MUHUMYM" en. paspsan 3ansaTon
10 YcTaBka curHanumsaumm TEXH. OT mMuHyc 9999 no 9999 080,0 Mnapwwii 39 MapameTp ¢ nnaBatoLem
OTKIMOHeHus "Makcumym" | ef. paspsg ’ 3anarTon
11 'ctepesuc TEXH. OT mMuHyc 9999 no 9999 000,5 Mnapwwii MapameTp ¢ nnaBatoLem
curHanusauum ef. paspsa 3andTou
AIN2 (H n E) HacTpoiika napameTpoB BTOporo pyHKLMOHaNbLHOro 6y10ka HopManusauum u
MaCLLITaGMPOBaHMﬂ
00 [MapameTpbl aHanornyHbI
napameTpam HacTPONKM
11 aHanorosoro Bxoga Al1

* Ecnu 3HaveHune napameTpa AIN1.06 pasHo 0..19, Torga TOUKM NMHeapu3aLmmn BBOAATCS Ha YPOBHAX MeH0 LNX1 u
LNY1l. Ecnu e BO3HMKAeT HEOOXOAMMOCTb YBENWYEHMST y4acTKOB fMHeapu3aumm o 39, torga npu BBOAE
3HayeHna ot 20 go 39 B napameTp AIN1.06, nepsble 20 Touyek NuHeapm3saumm BeogaTtca Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 ToYek Ha ypoBHe NMHeapu3auum BToporo 6rnoka HopMmanusauum n macwtabuposaHms LNX2 n LNY2.
Mpu atom, geuumaneHbIn pasgenutens (3anatas) ans yposHen LNY1 n LNY2 Gepetca ¢ ypoBHS HacTpoWku
rnepgo2o pyHKLMOHaneHoro 6rnoka Hopmanuaaumm n macutabuposanusi AIN1.03.
Mpn wncnonb3oBaHnn 6Gonee 19 yyacTkoB nuWHeapu3auun Ans nepsBoro 6noka Hopmanusauum wu
MaclTabvpoBaHus, NMMHeapm3aumsa BTOporo 6y1oka HopManu3auum 1 macliTabmpoBaHus HeBo3MoXHal




MpopomkeHue Tabnuubl .1 - CBogHas Tabnmuya napameTpoB nHaukatopa MTM-111H
Enn- 3HaueH.
LWar
MyHkT n HULbI [nana3oH U3MeHeHus1 no- | Pas- MNoumeyanue
MeHIo apamerp u3me- napameTpa ymon- nsme Aen P
HeHusA
peHus YaHUIO
FNC1 (F nl ') HacTpouku dyHKUMOHanLHOro 6noka 1
00 MaTtemaTtuueckue 0000 — He ncnonb3yeTcs 0000 0001
PyHKUMM 0001 — BbluuTaHME k1*PV1 - k2*PV2
0002 — cymmmpoBaHue k1*PV1 + k2*PV2
0003 — ymMHOXeHue 3 k1*PV1*PV2
0004 — peneHuve 8.2 k1*PV1/PV2
0005 — nHTerpupoBaHue ’ k
0006 — peseps L. J. PVi[mex.eo/u]
0007 — nsmepeHue kz
BMNaXHOCTU
01 Pexunm cbpoca 0000 — 6e3 cbpoca 0000 0001 Mpw BbIGOPE 3HAYEHMSI
MHTerpanbHbIX 3HaYEHNI 0001 — no nNepenonHeHuo 0000 cBpoc Bo3mMOXeH
0002 — no nepenonHeHuno TONBKO C BEPXHEro ypoBHsi
WUNU OJHOBPEMEHHOMY (M3MeHeHMeM 3Ha4YeHnin
HaxaTuio kHorok “W” 1 “Q” 3. perucTpos 12 1 13)
MEHIO 8.2
0003 — no ogHoBpeMeHHOMY
HaxaTuio kHonok “W” n “Q”
MEHI0
02 3HayeHne en. OT mMuHyc 9999 no 9999 001,0 Mnagwwi
koadppmumenTa k1 paspsa 3.
03 3Ha4veHne en. OT MuHyc 9999 no 9999 000,1 Mnagwwn | 8.2
koadppurumeHTa k2 paspsn
04 YcraBka curHanusauum TEXH. OT mMuHyc 9999 no 9999 040,0 MnagaLuwii [ins BbIXOA4A NEPBOro
OTKINOHEeHUs "MUHUMYM" | ed. paspsa YHKLUMOHanbHoro 6noka
05 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 050,0 Mnagwwun | 3.
OTKMOHEeHMs "Makcumym" | eq. paspsq 8.3
06 nctepesuc TEXH. OT MuHyc 9999 no 9999 000,5 Mnagwmun
curHanusagum en. paspsn
FNC2 (F n L &)HacTpoiiku dpyHKkunoHanbHoro 6roka 2
00 MapameTpbl aHanornyHbI
napameTpaM HacTPOMNKN
06 hyHKUMOHanbLHoro 6noka 1

AOT (Ao t) Hactpoiika napameTpoB aHanoroBoro

Bbixoga AO (np

M yCrnoBuu 3aKasa)

00 MIcTO4HUK aHanorosoro 0000 — nHTepdeiicHbI BbiBog, | 0000 0001 F1 — Bbixog
curHana gnsa 0001 — PV1 yHKUMOHanbHoro 6roka 1
ynpaeneHus 0002 - PV2 F2 —Bbixof
aHanoroBbIM BbIXOLOM 0003 — F1 (pyHKUMOHarbHOro 611oka 2
AO 0004 — F2

01 Hanpasnenue 0000 — AO=y 0000 0001 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 3.7 | 0001 — obpaTHOE

02 3HayeHne BXOgHOro TEXH. OT mMuHyc 9999 no 9999 0000 Mnagwui C y4yeTOM geuumansHoro
curHana, pasHoe 0% en. paspsn pasgenutens
BbIXOAHOIO cUrHana BblIBpaHHOro UCTOYHMKA

03 3Ha4yeHne BXoQHOro TEXH. OT mMuHyc 9999 no 9999 100,0 Mnagwuni aHanoroBoro curHana.
curHana, pasHoe 100% en. paspsg

BbIXOQHOIo curHana




MpopomkeHue Tabnuubl .1 - CBogHas Tabnmuya napameTpoB nHaukatopa MTM-111H
Epn- 3HaueH. w
ar
MyHkT n HULbI [Onana3oH U3MeHeHus1 no- 5 Pa3-
apameTp n3me MpumeyaHue
MeHIo u3me- napameTpa ymon- Aen
HeHusA
peHus YaHUIo
DOT1 (dok ) Kondurypaums BeixogHoro ycrpoictea DO1
00 Noruka paGOTu 0000 — nHTepdencHbIi BBOA DOT1.00= | 0001 0000 - BbIxOA ynpasnseTcs
BbIXO[IHOrO YCTPONCTBA 0001 — 6onbe MAX 0001 no uHTepdency
DO1 0002 — meHbLlue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX DOT2.00= MIN— MAX
0004 - BHe 30HbI MIN-MAX 0002 cooTBeTcTBYytoLWero DO;
(oTHocutenbHo MIN— MAX 0005 — DO cpaboTaer, ecnu
cooTBeTcTBYtoLEero DO) napameTp BbINAET 3a pamku
0005 — o6o6LieHHasn TEXHOMNOTNYeckomn
CcuUrHanumsaumsa CuUrHanusauuum
0006 — He ncnonb3yeTcsl, BbIXO4
OTKN
01 Homep aHanorosoro 0000 - Bxog PV1 0000 0001
BXO4a ANs ynpaBreHus 0001 - Bxog PV2 3.9
ONCKPETHBLIM BbIXOO0M 0002 - F1
DO1 0003 — F2
02 Twun curHana BbIXOOHOMO | Cek. 00,00 — cTaTuyeckun 00,00 00,01 'ne 00,01-99,99 —
yctporctea DO1 00,01 — 99,99 — nMNynNbCHbLIN ONVTEnNbHOCTb UMNyIbca
(gnHammnyeckmn) B CEeKyHAax.
03 YctaBka MIN DO1 TEXH. B avanasoHe wkanbl 020,0 Mnagwui
en. BbIGpaHHOro TMna gatyvka paspsa
04 YcrtaBka MAX DO1 TEXH. B avanasoHe wkanbl 080,0 Mnagwui
en. BbIGpaHHOro TMNa gatyvka paspsn
05 'McTepesnc BeIXogHOTo TEXH. OT MuHyc 9999 no 9999 001,0 Mnagwui
ycTtponcrtea DO1 en. paspsan
DOT2 (d ok E') KoHdmrypauums BeixogHoro yctponcrea DO2
00 AHanorv4yHo napameTpam
KOHMrypaumm BbIXOAHOIO
05 ycTporictea DO1
WND1 (Z nd |) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonuyectBo 0000 — oaHokaHanbHbI UTM 0000 0001 Mpu BLIGOPE NapameTpa
MpOrpaMMmnpyeMbIX OKOH 0001 — 1 okHO 0000 HacTporiku nyHkToB 01-
OTOBpPaKEHUS 0002 — 2 OKHa 04 1 07-08 He ucnonbayTCA
01 MapameTp, KOTOpPbLIN 0000 — He BbIBOAUTCS 0001 0001
BbIBOAWTCS Ha (mucnnen norawueH)
umncpoBon amcnnen 0001 — 3HayeHne PV1
0002 — 3HayeHve PV2
0003 — 3HaueHue F1
0004 — 3HayeHwue F2
02 MonoxeHne 3ansaTon 0000 - 0000, 0001 0001 0000-0003 - ¢
uucpoBoro gucnnes 0001 - 000,0 (PUKCMPOBAHHOW 3aNATON
0002 — 00,00
0003 - 0,000
0004 — nnaBatoLLas 3ansTas
¢ orpaHuyeHnem 000,0
0005 — nnaBatoLlas 3ansaTas
¢ orpaHuyeHnem 00,00 3.
0006 — nnaBaoLLas 3ansaTas 8.4
03 Cnocob oTobpaxeHusi 0000 — aucnnei NOCTOAHHO WND1.03 0001
VHdOpMaLIMM Ha cBeTuTCs =0000
uudppoBom gucnnee 0001 — gucnnen muraet V\éggf'%
04 MapameTp, KOTOPbLIV 0000 — He BbIBOAUTCS 0001 0001
BbIBOAWTCS Ha NUHENHbIV (TEMHBIV 3KpaH)
MHAMKaTop 0001 — 3Ha4yeHue PV1
0002 — 3HauyeHune PV2
0003 — 3HaueHue F1
0004 — 3HaveHve F2
05 MeToga vHavkauum 0000 — cermeHT WND1.05 0001
0001 — ructorpamma =0001
0002 — ructorpamma ¢ «0» YVNDZ-05
nocepegvHe =0000
06 TOYHOCTb NNHENHOWN 0000 - 3,3% 0000 0001 0001 - ¢ muraromnm
MHANKaumMm 0001 - 1,7% CerMeHToMm




MpopomkeHue Tabnuubl .1 - CBogHas Tabnmuya napameTpoB nHaukatopa MTM-111H
Epun- 3HaueH. w
ar
MyHKT n HULbI [Onana3oH nameHeHUsA no- Pas-
apameTp n3me- MpumeyaHue
MeHIo nsme- napameTpa ymon- Aen
HeHus
peHus YaHUIO
07 Hauano guanasoHa TEXH. OT MuHyc 9999 o 9999 B 0000 000,1 Onsa nuHenHon
0TOGpaxXeHUs1 MUHeHoro | en. [AnanasoHe paccYUTaHHOro WHAMKaLMWM, TOMNbKO Ansi
nHavKaTopa 3HaveHusa F1 nnun F2 oTobpaxeHnua F1 unu F2
08 KoHel ananasoHa TEXH. OT MuHyc 9999 o 9999 B 100,0 000,1 Onsa nuHenHon
0TOGpaxXeHUs1 MIUHeHoro | en. [AmanasoHe paccYUTaHHOro WHAMKaLMWKM, TOMNbKO Ansi
nHavkKaTopa 3Ha4yeHus F1 unn F2 oTobpaxeHus F1 unn F2
WND2 (':' nd E') HacTponka napameTpoB OKHa oToGpaxeHus 2
00 MapameTpbl aHanorMyHbI
napameTpam HacTPONKM
08 nepBoro okHa
oTOBpaXxeHus
ALRM (H Lr n) HacTponka napameTpa oTOOpakeHUsA CUrHanusauum
00 MapameTp oToGpaxeHus 0000 — 6e3 kBUTUPOBaHUS 0000 0001 3. KBuTupoBaHue knasuLLemn
cuUrHanusauum 0001 — ¢ kBUTMPOBaHUEM 8.3 | [A] vnun yepes nHTepdelic.
] ]
LNX1 (L nu 1) A6ecumccenbl (X) onopHbIX TOYEK JIMHeapusauum curHana nogaBaeMmoro Ha
nepBbii PYHKLUNOHaNbHLIN 6/10K HOpManu3auum n macluTabupoBaHus
00 Abcuuncca HavyanbHoro % Ot 000,0 go 099,9 0000 000,1
3HayeHus (B % oT
BXO4HOro curHana)
01 Abcuucca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 52
02 Abcuumcca 02-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 ’
18 Abcuucca 18-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % Ot 000,0 go 099,9 0000 000,1

LNY1 (|'_ n4d l') OpaunHaTbl ONOPHbIX TOYEK IMHeapM3auum curHana nogasae
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHusA

MOro Ha nepBbIi

00 OpauHata HavanbHoro TEXH. OT muHyc 9999 fo 9999 0000 Mnagwnii
3HayeHus (curHan B en. paspsg
TEXHUYECKUX eANHNLIAXx)

01 OpaunHata 01-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwi

en. paspsa

02 OpguHaTta 02-ro yyactka | TexH. OT muHyc 9999 no 9999 0000 Mnagwmwia

en. paspsa

18 OpaunHaTa 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwi

en. paspsa

19 OpguHaTta 19-ro yyactka | TexH. OT muHyc 9999 no 9999 0000 Mnagwmwia

en. paspsg

52

LNX2 (|'_ nu E) AGcumncchbl ONOPHbIX TOYEK NIMHeapu3
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHusA

alnm curHana nogaBaemMmoro Ha BTOpOﬁ

00

19

MapameTpbl aHanorn4YHbl
napameTpaM HacTPONKK
abcumnce onopHbIX To4ek
nMHeapusauuu curHana
nofaBaemoro Ha nepsbliii
6nok

5.2

LNY2 (|'_ n4d E’) OpAauHaTbl ONOPHbIX TOYEK NIMHeapu3aLMu curHana nogaBaeMoro Ha BTopom
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHusA

00

19

MapameTpbl aHanornyHsbl
napamMeTpamM HacTPONKK
opAavHaT OMOpPHbIX TOYeK
nMHeapusaumu curHana
nofaBaemoro Ha nepsbliii
6nok

5.2

cLi1 (LL 1 hKannbposka

HO

curHana nogaeaemMmoro
pmMmanun3aummn n MaCLLITaGMpOBaHVIﬂ

Ha nepBb

11 cbyHKL

MOHanNbHbIN ONOK

00

Kannbposka Hyns
curHana 1-ro 6noka

TEXH.
eq.

OT MuHyc 9999 o 9999

01

Kannbposka makcumyma
curHana 1-ro 6rnoka

TEeXH.

OT muHyc 9999 o 9999

en.




MpopomkeHue Tabnuubl .1 - CBogHas Tabnmuya napameTpoB nHaukatopa MTM-111H

Eau- 3HayeH.
MyHkT HULbI [Onana3oH nsameHeHus no- Llar name- | Pas-
MapameTp MpumeyaHue
MEHI0 n3me- napameTpa ymon- HeHus aen
peHus YaHUKO

COR1 (E or :') Koppekuusa curHana nogasaeMoro Ha nepBbii (PYHKUMOHaNbHbIN 610K
HOopManusauum n maclutabupoBaHus

00 Koppekuust curHana 1-ro | TexH. OT MuHyc 9999 o 9999 Mnapwwii WHavumpyeT
6noka en. paspsag PV=PV+A
01 3HayeHne KoppeKLmm TEXH. OT MuHyc 9999 no 9999 | 0000 Mnapwwii 3.8.1 WHamumpyet A
(cmeleHune) curHana 1-ro | en. paspsa
6roka
CLI2 (Ef_ |E) Kanu6poBka curHana nogaBaeMoro Ha BTOpoi (DYHKUMOHaNbHbIN 650K
HOpManu3auMu n MaciTabupoBaHusA
00 KannbpoBka Hynst TEXH. OT muHyc 9999 no 9999
curHana 2-ro brnoka en. 5
01 KanmbpoBka makcumyma | TEXH. OT MuHyc 9999 o 9999
curHana 2-ro 6noka en.
I o o
COR2 (LoOr E) Koppekuus curHana nogaBaeMoro Ha BTOpon (DyHKUMOHaNbHbIN 6ok
HOpManun3aumm m MaCLIJTaGVIpOBaHMﬂ
00 Koppekuusi curHana 2-ro | TexH. OT MuHyc 9999 fo 9999 Mnagwmwia Muguumpyet
6noka en. paspsg PV=PV+A
01 3HauyeHne KoppeKLmn TEXH. OT MuHyc 9999 o 9999 0000 Mnapwwii 3.8.1 WHamumpyeT A
(cmeleHue) curHana 2- en. paspsn
ro 6noka
CALO (L HL o KanubpoBka aHanorosoro Bbixoga (AO)
00 TecTt aHanoroBoro % AHanorosbIn
BbIX0Aa BbIXOA, U3MEHSAETCH
knasuwavn A V¥
01 Kanubposka Hyns % 5.3
aHanorosoro Bbixoga AO
02 Kanubposka makcumyma | %
aHanorooro Bbixoga AO
SYS ( 545) O6wme cucremHbie HacTpomkm
00 CeteBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTknto4eH
MHOMKaTopa B ceTu) oT ceTn
01 CkopocTb 0bmeHa out/ 0000 - 2400
c 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanim-ayT Kagpa 3anpoca Ot 0001 go 0200 0006 0001 1 TakT = 250 mMKkC
B CUCTEMHbIX TaKTax
03 Koa nHgukatopa n 71.37 CnyxebHas
BepcUSA NporpaMmmHoOro nHopmaLms
o6ecneyeHus Koa 71 Bepcusa 37
04 CeTeBoON TVN yCTPONCTBA 0 — Slave 0000 0001
1 — Master
05 Mepwuop onpoca 10-10000 mc 0100 0001
06 Taim-ayT oTBeTa 10-10000 mc 0200 0001 B.1 > nepuoaa onpoca
07 Aupecv onpaLurlBaemoro Ot 0000 go 0255 0000 0001
ycTponctaa 1
08 Homep peructpa onpa- OT1 0000 go 9999
LUIMBAEMOro yCTPOMCTBA 0000 0001
1
0—INT
1-LONG
09 Twvin aaHHbIX 1 2 — FLOAT 0000 0001

3 - SWAP-LONG
4 — SWAP-FLOAT




OkoH4aHue Tabnuupl .1 - CBogHas Tabnmuya napameTpoB nHankatopos MTM-111H

Enun- 3HaueH.
MyHKT n HULbI Onana3oH uaMeHeHus no- Lar uame- Pas-
apameTp MpumeyaHue
MeHIo nsme- napameTpa ymon- HeHuA aen
peHus YaHUIO
10 ABpec onpasagmoro OT 0000 A0 0255 0000 0001
ycTponctea 2
Homep peructpa onpa-
11 LLMBaAEMOro yCTponcTBa Ot 0000 go 9999 0000 0001
2
0 —INT
1-LONG
12 Twvn aaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
Koppekuusi nokaszaHumn
13 AaTtyuka
TEPMOKOMMEHCALMN
SAVE (5AuE) Coxpanenne napameTtpos
00 CnyxebHas
MHopMaLusi
01 3anucb napameTpoB B 0000
3HEproHe3aBUCKMYIO 0001 — 3anucatb 4.7.5
namsitb
LOAD (L o Hd) 3arpyska napameTtpos
00 PaspelueHue 0000
nporpaMMMpoBaHusl No 0001 — paspeLueHo 4.7.5
cetn ModBus
01 3arpyska HacTpoek 0000 48
nonb3oBarens 0001 — 3arpy3utb )
02 3arpyska 3aBOACKUX 0000 48
HaCTPOeK 0001 — 3arpy3uTb ’

* [Ins npaBWnbHOM MHOVKALMW NapaMeTpoB € ceT Heobxoammo B napameTpe «Tun aHanoroBoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHue «0000 — umHTepdencHbln BBOA», a Takke B napameTpe «KormmyecTBO OKOH»
WND1.00 u WND2.00 BbicTaBuTb 3HadeHne 0001 — 1 okHo unu 0002 — 2 okHa.



Homepa nuctos (cTpaHuu) Bcero
nucToB
B i -
Nam. Ne Bxogswwmii Ne conpoBoxaato Moan. [Nara
AOKyMeH [OKyMeHTa LLiero AOKyMeHTa n garta
Mame- 3ame- Ho- Te
HEHHbIX HEHHbIX BbIX
1.00 55 ver. 71.37 17.08.2012
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