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HacTosilee pykOBOACTBO MO 3KchnyaTauum npefHasHaydeHo [Ans O3HaKkoMMeHust noTpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMNOM [OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KCrfyaTtaumen u obcrnyxvBaHueM
MHAMKaTopa TexHorornyeckoro mMukponpoueccopHoro UTM-115 (B ganbHenwem - ungukatop UTM-115).

BHUMAHUE ! Mepen ncnonb3osaHnem npubopa, noxanyicra, 03HakOMbTECH
C HaCTOoSALWLMM PYKOBOACTBOM MO 3KCnnyaTaumm unagnkatopa MTM-115.

MpeHebpexeHne Mepamn NPefoCTOPOXHOCTM W NpaBunamu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpOBaHUA nepcoHana unu
noepexaeHnsa obopynosaHus!

B cBA3M c nocTtosiHHOM paboToit MO COBEpLUEHCTBOBAHUIO
npuGopa, MOBbIWAWEA €ero  HadeXHOCTb M yrhyylawoulen

XapakTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYUTESbHbIE
N3MeHeHuA, He OTpaXeHHble B HacToALleM n3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HaumeHOBaHWsIX MapameTpoB, Ha PUCYHKaX, Mpu LUMPOBLIX 3HAYEHUSAX U B TEKCTE MCMOSb30BaHbl
cokpalleHust n abbpesuaTypbl (CM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HaMmeHoBaHue 3HayeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembli un
perynupyembliii napameTp)

T, t Time Bpewms, nHTepBan BpeMeHun

Al Analogue Input AHanorosbivi BBOA,

DO Discrete Output [NcKpeTHbIN BbIBOA

EEPROM Electrically Erasable OnekTpuyeckn cTMpaemoe nepenporpaMmmmpyemoe
Programmable Read-Only NOCTOSIHHOE 3anoMuHaloLLee YCTPOUCTBO
Memory

NVRAM Non Volatile Random Access | QHeproHesaBncuUmMoe 3anoMmnHaroLLee YCTPONCTBO C
Memory NPOWU3BOMbHbLIM AOCTYNOM

1 OnucaHue npubopa

1.1 HasHa4yeHue nHgukaTopa

Mupukatop MTM-115 npeacraensieT cobon HOBbIA KIAacC COBPEMEHHBIX YHUBEPCanbHbIX OOHOKaHarbHbIX
LUMPOBLIX UHANKATOPOB C OUCKPETHBIMW Bbixo4amMu. B CBoel CTpyKType MHOVKATOP COAEPXUT 0OUH He3asucuMbili
KaHan namepeHus.

Mupukatop WTM-115 nosBonseT o6ecneynTb BbICOKYHO TOYHOCTb W3MEPEHUS TEXHOMOMMYEeCKOro
napameTtpa. Omnu4yumensHol ocobeHHocmbilo wHoukaTopa WTM-115 daBnsieTca Hanuyine TpexypoBHEBOW
ranbBaHWYECKOM U30NSLMN MeXay BXOAAaMM, BbIXOAAMU U LENbI0 MUTAHNS.

MHavkaTop npegHasHadeH Kak Ans aBTOHOMHOro, Tak M AN KOMMSEKCHOro ucnons3oBaHus B ACYTI B
3HepreTuke, MeTannyprum, XMMMYeCcKon, MULEBON N APYrMX OTPACIAX MPOMbILLNIEHHOCTU U HAPOAHOMO XO3ANCTBA.

UHpukaTtop UTM-115 npegHasHayeH:

® [NA M3MEPEHUs1 KOHTPONMPYEMOro BXOAHOro (hM3MYecKoro napameTpa (TemnepaTypa, AaBreHue,
pacxon, YpOBeHb M T. M.), 06paboTku, npeobpa3oBaHnst N OTOOPaXKEHUs1 ero TeKyLLero 3Ha4yeHusi Ha BCTPOEHHOM
YyeTblpexpaspsaHOM LM poBOM AUCHNEE M aHaNoroBOM JIMHEMHOM UHAMKaTope,

e MHAMKaTop (hOpMUPYET BbIXOAHbIE AMCKPETHbIE CUrHasnbl yrNpaBreHWsl BHELHMMM WCTMOMHUTENbHBIMU
MexaHu3Mamu, obecrnedvBasi AMCKPETHOE YrnpaBlieHMe B COOTBETCTBUW C 3a[aHHOW Mofb30oBaTerieM JIOrMKoWn
paboThl,

e VHOMKATOP MNO3BONSET oToOpaxaTb 3Ha4YeHWe TEXHOMNOrMYEecKoro napameTpa, Mony4Yaemoe Mo
UHTEPdENCY OT BHELLHUX YCTPOMWCTB,

e uHAMKaTop hopmMMpyeT curHambl TEXHOMOrMYEecKoW curHanusauun. Ha nepenHen naHenu umetoTcs
WHAMKATOPbI AN CUrHanM3aumMm TEXHOMOMMYECKM OnacHbIX 30H, CUrHanbl NPEBbLILIEHNS (3aHKEHUS) U3MEPSIEMbIX
napameTpos,

o uyHaukatop WUTM-115 mMoxeT uMcnonb3oBaTbCs B CUCTEMax CUrHanu3auui, GNOKUMPOBOK W 3aluT
TEeXHOMOornyeckoro o6opyaoBaHus.
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1.2 O603Ha4YeHue MHAUKaATOPa N KOMMNJIEKT NOCTaBKU
1.2.1 UHgmkaTtop obo3HavaeTca cneayowmm obpasom:
NTM-115-AA-C-D-U,
roe:
AA — ko[ BXOZHOTO aHanoroBoro curHana:

01 — nocTosiHHbIN TOK 0T 0 MA 00 5 MA,

02 — nocTosiHHbIN Tok oT 0 MA o 20 MA,

03 — nocTosiHHBIN TOK OT 4 MA o 20 MA,

04 — HanpsipkeHune noctosiHHoro Toka ot 0 B o 10 B,

05 — Hanpsxenwne ot 0 MB go 75 mB,

06 — HanpseHne ot 0 mB go 200 mB,

07 — HanpsxeHne ot 0 B go 2 B,

08 — TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,
09 — TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,
10 — TCM rp.23, ot muHyc 50 °C go nntoc 200 °C,

11 — TCIM 5001, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
12 — TCI 1000, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
13 — TCIM rp.21, ot muHyc 50 °C po nntoc 650 °C,

14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300 °C,

15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800 °C,

16 — Tepmonapa TXK (J), ot 0 °C go nntoc 1100 °C,

17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850 °C,

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600 °C,

19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800 °C,

20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500 °C.

C - KOA BbIXOAHOrO aHanoroBoro curHana:
0 — aHanoroBbIN BbIXOA OTCYTCTBYET,
1-010MA 0o 5 MA,
2 — o1 0 MA go 20 MA,
3 — o014 MA oo 20 MA,
4-0o10Bpmo10B.
D - TN BbIXOAHbIX ANCKPETHBIX CUrHAsOoB:
T — TpaH3NCTOPHbIE BbIXOAbI,
P — peneliHble BbIXOAbl,
C — ONTOCUMUCTOpPHbIE BbIXOAbI.

U - HanpsxeHne nuTaHus:

220 — 220B nepeMeHHOro TokKa,
24 — 24B nocTOSIHHOrO TOKa.

BHumaHune! Mpn 3akase an6opa Heobxoanmo yKa3biBaTb €ro nosiHoe Has3BaHne, B KOTOPOM
NPUCYTCTBYIOT TUMN @aHANIOroBoro Bxoaa, aHanoroBsoro U gUCKPEeTHbIX BbIXOO0B N HanpsaXeHne nuTtaHua.

Hanpumep, 3aka3aHo usdenue: UTM-115-09-2-P-220

[Mpn 3TOM M3rOTOBNEHMIO U NMOCTABKE NOTPEOUTENIO NOASEXNT:

1) NHamkaTop TEXHONOrMYECKUI MUKPONPOLLECCOPHbIA OAHOKaHanbHbIi UTM-115,

2) aHanoroBbi Bxog Al1 kog 09 - TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200 °C,
3) Beixog aHanoroBbin AO kof 2 - nocTosiHHbIN TOK OT 0 MA go 20 MA,

4) Beixoabl anckpeTHble ko P — peneiiHble,

5) HanpspkeHne nutaHus kog 220 - 220B nepemMeHHOro Toka.
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Tabnuuya 1.2 - Komnnekm nocmasku uHOukamopa UTM-115

0O603HayYeHue HanmeHoBaHue nsgenus KonuyecTtBo
MPMK.421457.034 MwukponpoueccopHbin nHgukatop MTM-115 1
PykoBoacTBo no akcnnyataumm
MPMK.421457.034 P3 | (13 pacyeTa - 1 ak3emnnsip Ha noboe KONMYeCcTBO U3Oenui Npu nocTaeke B 1
OAVH agpec)
MPMK.421457.034 NC | Macnopt 1
M3-02 KoMnnekT KpenexHbiX 3aXXMMHbIX 3M1EMEHTOB 1
734-204 Pasbem gnsa nogknoyeHnst uHTepderica 1
734-216 Pa3sbeM ans nogknioYeHnst BHELUHNX BXOAHbIX U BbIXOAHbIX Lienen 1
231-112/026-000 Paszbem aAns nogknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 1
232-103/026-000 Pasbem ceteBon (220 B) 1*
734-203 Pasbem cetesoi (24 B) 1**
231-131 Pblyar MOHTaXHbIV 1
734-230 Pblyar MOHTaXXHbIN 1

* [pu nocTaBke MHAMKaTopa ¢ nuTaHvem 220 B nepeMeHHOro Toka
** IMpw nocTaeke MHAMKaTopa ¢ nuTaHuem 24 B nocTosiHHOro Toka

1.3 TexHM4YeCKue xapakTepMCcTUKM MHOUKaTopa

1.3.1 AHanoroBbI BXOOAHOW CUrHan

Tabnuuya 1.3.1 - TexHu4yeckue xapakmepucmuKU aHai0208bIX 8X00HbIX CU2Han0e

TexHU4ecKas xapakrepucTuka

3HaueHune

KonnyecTBo aHanorosbix BXO4OB

1

Tun BXOQHOrO aHanoroBoro curHana

YHudmumposaHHbie (FTOCT 26.011-80)
[MOCTOSIHHBIV TOK:

ot 0 MA 0o 5 MA, RBx=400 Om

o1 0 MA go 20 MA, RBx=100 Om

oT 4 MA 1o 20 MA, RBx=100 Om
HanpsikeHne nocTosiHHOro Toka:

o1 0 B go 10 B, RBx=25 kOm

ot 0 MB go 75 mB, RBx225 kOm

ot 0 MB go 200 mB, RBx=25 kOm

ot 0 B 0o 2 B, RBx225 kOM

TepmonpeobpasoBatenu conpotusneHui (QCTY 2858-94):
TCM 50M, W10=1,428, oT MuHyc 50 °C go nntoc 200°C
TCM 100M, W4p=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nntoc 200°C

TCI 5001, W10o=1,391, ot muHyc 50 °C go nntoc 650°C
TCIM 1000, W190=1,391, ot muHyc 50 °C go nntoc 650°C
TCMN rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94 (TOCT3044-94, DIN IEC 584-1):
TXA (K), ot 0 °C po nnoc 1300°C

TXK (L), ot 0 °C po nntoc 800°C

TXK (J), ot 0 °C go nmtoc 1100 °C

TXKH (E), ot 0 °C go nntoc 850 °C

TNMN10 (S), ot 0 °C go nntoc 1600 °C

TNP (B), ot 0 °C po nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C

Paspelatowasi cnocobHoctb AL

< 0,0015 % (16 pa3psgos)

Mpenen gonyckaemolr OCHOBHOWM NpUBEAEHHOM
NMOrpeLLUHOCTM N3MEPEHNS BXOAHbIX NapameTpoB

<£0,2%

Mpenen gonyckaemon JONONHUTENBHOM NOrpPeLIHOCTH,
BbI3BAHHOW U3MEHEHUEM TeMNepaTypbl OKpyXatoLLei cpeabl

<0,2%/10°C

Mepwuog namepeHust

He Gonee 0,1 cek

["anbBaHW4eckas pa3BA3Ka aHanorosoro Bxoaa

Bxoppl ranbBaHNYecky U30NMPOBaHbI OT APYrX BXOAOB U
ocTasbHbIX Lenen, HanpsikeHne raribBaHU4YeCcKon pasBssku He
meHee 500 B

MpumeyaHums.

1. Bxop nHgnkatopa MTM-115 moxeT ObiTb CKOHUIyprpOBaH Ha NoAKMYeHMe nMoboro Tuna AaTynka.
2. MNpu 3aka3e BxoAa Tvna "tepmonapa” anst komneHcaummn Tepmo-3C cBo6OAHbIX KOHLOB TEpMONapbl UCMOMb3YHTCS
nokasaHus BHyTPEHHEro AaTyvka TemnepaTypbl, KOTOPbIA YCTaHOBIEH Ha ThbINbHOW CTOPOHE MHAMKATOPA.




1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

AO - BbIXO4HOW aHanoroBbI CUrHan - peTpaHCMUCCUS BXOAHOMO CurHana.

Tabnuya 1.3.2 - TexHU4YecKue XxapakmepucmuKu aHa0208020 YHUGULUPOBaHHO20 8bIX0OOHO20 cugHana

TexHU4yecKas XxapakTepucTuka

3HauyeHue

KonnyectBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOIO aHanNoroBoro curHana

YHudmumposaHHbie (FTOCT26.011-80)
[MOCTOSIHHBIV TOK:

OT 0 MA o 5 MA, RH <2000 Om

Ot 0 MA go 20 MA, RH = 500 Om

Ot 4 MA oo 20 mA, RH <500 Om
HanpspkeHne nocTosiHHOro Toka:

OT10B Ao 108, RH = 2 kOm
PaspeLuatowasi cnocobHocTtb LIAT < 0,0015 % (16 paspsgos)
Mpenen gonyckaemolr OCHOBHOWN NpUBEAEHHOW NOrpPeLLHOCTH <0,2%
(OpMMUPOBAHUS BLIXOAHOMO cUrHana nocrne kanmbpoBku
[ononHuTensHas NorpeLHoCcTb POPMUPOBaHNS BbIXOAHOTO <0,1%

curHana ot USMeHeHus CoONpoTUBIIEHUA HArpy3ku

Mpenen ,D,OI'IyCKaeMOVI [OMONHUTENBHOM NOrPELUHOCTY,
BbI3BAHHOW 3MEHEHNEM Temnepartypbl Opr)KaIOLIJ,eVI cpegbl

<02%/10°C

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHanNbI

1.3.3.1 TpaH3UCTOpPHbLIN BbIXoA

Tabnuua 1.3.3.1 - TexHU4YecKUe xapakmepucmuku OUCKPEMHbIX 8bIXO0HbIX cU2Hano08. TpaH3uCMOpPHbLIU 8bIX00

TexHu4yeckasi XxapakTepucTuka

3HayeHne

KonnyectBo AOUNCKPETHbIX BbIXOO0B

4

Twvn BbIXOAA

OTkpbiThivi konnektop (NPN TpaHsuctopa)

MakcumarnbHoe HanpsKeHue KOMMyTaunm

< 40 B noCTOsIHHOrO TOKa

MakcumarnbHbIN TOK Harpy3Kkun Kaxkaoro Bbixoaa

<100 vA

[anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BbIXOA0B

BbixoAbl ranbBaHn4ecky U30nMpoBaHbl Mexay coboi, oT
OPYrmx BXOAOB U OCTanbHbIX Lienew, HanpshxeHne
ranbBaHNYecKkon pa3Bsa3ku He meHee 500 B

CwvrHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3oMKHYyTOe COCTOsIHWE TPaH3UCTOPHOTO Krtoya
3aMKHYTOe COCTOSIHME TPaH3UCTOPHOTO KIoya.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

1.3.3.2 PenenHbIN BbIXoa

Tabnuuya 1.3.3.2 - TexHu4eckue xapakmepucmuKu OUCKPemHbIX 8bIXO0HbIX cugHanos. PerneliHbil 8b1X00

TexHU4YecKaa XxapaKTepucTuka 3HauyeHue
KonnyectBo AMCKPETHbIX BbIXO4O0B 4
Tun BbIXOAa [MepeknioyarLme KOHTaKTbl pene
MakcumanbHoe HanpsbkeHUe KOMMYTaLMM NEPEMEHHOTO 220 B

TOKa (OenCTByloLLEE 3HAYEHnE)

MakcumanbHoe 3HaveHve nepemMeHHOro Toka

< 8 A npw pe3ncTUBHOM Harpyske
< 3 A npv uHAYKTUBHOW Harpyske (cos®=0,4)

MakcumanbHoe Hanps>XeHne KOMMyTaunun NOCTOAHHOIO ToKa

or5B oo 30B

MakcumanbHoe 3Ha4YeHne NOCTOSHHOrO ToKa npu
KOMMYTaLW1 PE3NCTUBHOW Harpyskom

oT10MA go5A

CurHan norunyeckoro "0"
CwurHan normyeckonm "1"

Pa30MKHyTO€ COCTOSAAHNE KOHTaKTOB pene
36MKHyTO€ COCTOAHNE KOHTAKTOB pene

1.3.3.3 OnTOCMMUCTOPHBIN BbIXOA,

Tabnuya 1.3.3.3 - TexHU4YecKue xapakmepucmuku OUCKPEMHbIX 8bIXO0HbIX cugHano8. OnmocuMUCmMOpPHbIU 8bIX00

TexHun4yeckas XapaKTepuctuka

3Ha4yeHue

KonnyectBo ANCKPETHbIX BbIXOO0B

4

Twvn BbIXOOA

ManoMOLLHbI/ ONTOCUMUCTOP, BCTPOEHHBIN AeTEKTOP
HYJIEBOrO HanpshkeHUst hasbl MO3BOSISIET BKIOYATH Harpysky
TOSILKO MPU MUHUMASTEHOM HaMPSHKeHUM Ha Hen
(NpefoTBpaLlaeT cosgaHue NoMex B CETU)

MakcumMarbHoe HanpshKeHUe KOMMYTaLUn NepeMeHHOro
(geiicTByloLlee 3HaYeHWE) UMW NOCTOSIHHOTO TOKa

He 6onee 300 B nepemeHHOro Toka

MakcumarnbHbIA TOK Harpysku Kaxxagoro Bbixoga

- He Gonee 0.7 A

- B UMNyJNbCHOM pexunme YactoTon 50 'y ¢ AnnTensHOCTbIo
umnynbca He 6onee 5 Mmc —go 1 A

- MUKOBbIN TOK NEePErpy3kn ¢ ANUTENbHOCTLIO MMyNbca
100 mkc m vactoton 120 umn/c —go 1 A

CwurHan noruyeckoro "0"
CwvrHan nornyeckon "1"

OTKIMYEHHOE COCTOsIHME onTocMMumucTopa
BkntoyeHHoe cocTosiHne onTocMMmucTopa

Bug Harpy3sku

AKTMBHas, WHOYKTUBHAA
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1.3.4 NMocnepoBatenbHbin NHTEpdenc RS-485

Tabnuuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocredosamesibHo20 uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHune

Konnyectso npvemonepeaaTymkos

32 npuemonepegarynka Ha O QHOM CermeHTe

MakcumanbHas AnvHa nMHuK B npegenax
OJHOro cerMeHTa cetu

1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

[anbBaHW4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4eCcKkn U30MMpoBaH OT APYrX BXOLOB-BbIXOA0B U
OCTasbHbIX Lenen, Hanps)XeHue ranbBaHN4eckon pa3ssasku He meHee 500 B

1.3.5 dnekTpnyeckue pgaHHbIle

Tabnuua 1.3.5.1 - TexHU4YecKue xapakmepucmuKu 371eKmMponumaHus

TexHU4yecKas XxapakTepucTuka

3HavyeHue

OnekTponuTaHue (NOAKMHYEHUNE K CETU)

~0oT1100B ono242B,50 Iy
=oTr18B 0o 36 B

MoTpebnsemas MOLLHOCTb

8.5BA

Tok noTpebneHns no nutaHuio 24 B

< 250 MA

3awmTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[MNogkntoyeHne

C TbINbHOW CTOPOHbI NpMGopa C NOMOLLbI0 pa3bema — Kremmbl

Tabnuya 1.3.5.2 - TexHU4YeCcKUe xapakmepucmuKku 8HYMPEeHHe20 UCMOYHUKAa 371IeKmponumanusi

TexHUYecKkasi XxapakTepucTuka

3Ha4yeHune

KonnyecTtBo MCTOYHUKOB MUTAHUSA

1

SﬂeKTpOI'IIATaHMe:

21B+1B

[MoTpebnsembivi TOK No nuTaHuio 21B

<25 mA

[MogkntoyeHne

C TbINbHOM CTOPOHbI perynatopa C NoMOLLbO pasbemMa — KNnemMmbl.

1.3.6 Kopnyc. Ycnosusa akcnnyaTtaumm

Tabnuya 1.3.6 - Ycnosus akcrinyamayuu

TexHU4yecKas XxapakTepucTuka

3HaueHune

Twn kopnyca

KOpI‘lyC AnA YTONJIEHHOro WMTOoBOro MOHTaXa

Pa3smepbl ppoHTansHom pamku

96 x 96 MM

MoHTaxHasi rny6uHa

200 MM max

Bblpes Ha naHemnu

92708 x 92+08 \mm

KpenneHue kopnyca

B anekrpowumTtax

TemnepaTypHbI grana3oH

-40°C ... +70°C

Knumatuyeckoe ucnonHeHue

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3 KoHaeHcauun
Bnaru (npu Temnepatype +30°C) B 3aKpbITbIX NOMELLEHUAX MPW OTCYTCTBUM B
BO3JyXe MblfI1, arpeCcCUBHbLIX NApOB Y rasos

ATmocdepHoe gaBnexue

ot 84 oo 106,7 kla

Bubpauums ¢ yactoTou go 60 Ny c amnnutygon go 0,1 mm
[MomeleHne 3aKpbITOE B3pbIBO-, NOXXapobesonacHoe
[MonoxeHue npy MOHTaxe JTroboe
CTeneHb 3aluThl IP30
Macca < 0,6 kr
1.3.7 [Mo cronkocTn Kk MexaHudeckoMy Bo3gencteuio nHaukatop WTM-115 otBeuyaeT ucnonHeHuo 5
cornacHo FOCT 22261.
1.3.8 CpenoHee Bpemsi HapaboTkm Ha OTKa3 C  Y4eTOM  TEXHUYECKOro  OBCnyXuBaHWS,

pernameHTUPOBAHHOIO PyKOBOACTBOM MO 3KcnnyaTauuu, - He meHee Yem 100 000 vacos.

1.3.9

CpegnHee BpeMsi BOCCTaHOBNEHUs paboTocnocobHoctn MTM-115 — He Gonee 4 yacos.

1.3.10 CpepgHwuii cpok akcnnyaTaumu — He meHee 10 neT.

1.3.11
1.3.12  Wsonauusa

CpepHwii cpok xpaHeHus — 1 rog B ycrousax no rpynne 1 FTOCT 15150-69.
anektpuyeckux uenen UTM-115 oTHocuTenbHO Kkopnyca M Mexagy cobow npu

Temnepartype okpyxawouwen cpeabl (20 + 5) °C 1 OTHOCUMTENBHOM BNAXHOCTU Bo3gyxa A0 80% BblOAepXMBaEeT B
TeyeHne 1 MUHYTbl OEWCTBME WCMbITAaTENbHOrO HanpshkKeHus cuHycoupanbHow copmbl Yactoton (50 + 1) My ¢
pencreyowum 3HaveHnem 1500 B anst uenew ¢ HOMUHaNbHbBIM HanpshkeHnem o 250 B, n 500 B — gnsa uenen ¢
HOMMHaMNbHbIM HanpsikeHnem 24 B.

1.3.13 MuHMManbHO [JOMyCTUMOE 3MEeKTPUYECKOE COMPOTUBIEHME U30NSUMU  MpU  TemnepaTtype
okpyxatower cpegbl (20 + 5) °C n oTHocMTENbHON BriaxHOCcTH Bo3ayxa Ao 80% coctaBnset He meHee 20 MOmM.
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1.4 CpeACTBa n3mMmepeHuns, MHCTPyMeHT U NPUHaAANeXXHOCTU

MepeyeHb NpUHaaNeXHOCTeN, KOTopble HEOGXOANMbI ANS KOHTPOIS, PEryNMPOBaHUs, BbIMONHEHUs] paboT
Nno TEXHUYECKOMY 0BCnyXunBaHuio MHankaTopa, npveeaeHsl B Tabnuue 1.4 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.4 - lNepeyeHb cpedcmes UMePEHUs, UHCMPYMeHma U npuHadnexxHocmel, Komopbie Heobxo0uMbI Npu obCayxueaHuu
uHOukamopa NTM-115

HaumeHoBaHue cpeacTs N3MEPEHMSA, UHCTPYMEHTa 1 HasHaueHme
npuHaanexHocTen
1 BonbTmeTp yHMBepcanbHbin L300 /3mepeHune BbIXOAHOrO CUrHana n KOHTPOsb HAMPSPKEHNS MUTaHWSA
2 MarasvH conpoTtuenenuni P4831 3agartynk curHana
3 OnddepeHumanbHbin BonbTmeTp B1-12 3agaTymk curHana n MsMepeHue BbIXOQHOro curHana
4 MeraommeTtp $4108 3amepeHne conpoTMBAEHNS U30NALMK
5 MNMnHUEeT MeguumMHCKUA [MpoBepka KayecTBa MOHTaxa
6 OTBEpPTKa Pa3bopka kopnyca
7 Msarkas 6513b OyuncTKa OT NbIN U IPsi3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka wHAoukaTtopa BbinonHeHa cornacHo [OCT 26828 Ha Tabnuuke ¢ pasmepamu
cornacHo NOCT 12971, koTopas KpenuTcs Ha TbINIbHOW CTOPOHE Kopryca U3aenus.

15.2 lMnombupoBaHne nHgukaTopa npeanpusTMeM-usrotoBuTenem npu Bbinycke M3 NPOU3BOACTBA He
npeaycMOTPEHO.

1.56.3 YnakoBka uHavkaTopa cootBeTcTByeT TpeboBaHuam FTOCT 23170.

1.5.4 MHoukatop B COOTBETCTBMM C  KOMMSMIEKTOM MNOCTaBKK ynakoBaH COrmacHO 4epTeXXam
npeanpunaTna-n3rotoBuUTend.



11

2 OyHKLUMNOHalNbHbIE BO3MOXHOCTHU

Ctpyktypa mHpukatopa UTM-115 nocpenctBoMm KoHdurypauum MoxeT ObiTb M3MeHEeHa TaKuM
obpa3om, 4To MoryT 6bITb pelleHbl crieayrolme 3agayy ynpaBrneHus:

v MiHpukaTopa ogHoN hr3nYecKon BEMUYUHDI,
v" [1ByXNO3NLMOHHOTO yrnpaBneHus,
v Tpexno3numMoHHOro ynpasneHus.

BHyTpeHHAs nporpammHas namsatb vHankatopa MTM-115 copgepxut Gonbluoe KOnM4ecTBO CTaHAaAPTHbIX
dyHKUMIA, HEOBXOAUMBIX ONSA YNpaBneHUst TEXHONMOMMYECKUMI NpoLeccaMm 1 pelleHnst 6onbLIMHCTBA MHXXEHEPHbIX
NpVKNagHblX 3afa4y, HanpuMep, Takmx Kak:

e porpammHas kannbposka KaHana no BHeLIHeMY 06pa3L0oBOMY MCTOYHMKY aHaNoroBOro curHana,

e CcpaBHeHWe pesynbTata npeobpa3oBaHuss C ycTaBKaMM MWHUMYM W MakCUMyM W CUrHanusauus
OTKIMOHEHWUNA,

e Lundposas punbTpaums (Ans ocnabneHms BNUSHUS NPOMbILLUIEHHBbIX MOMEX),

e MacluTabupoBaHue LKan n3mMepsieMbix napameTpos,

® [1pOU380/IbHAs KOHbU2ypayusi NOTMYECKNX CBA3EWN M3MEPUTENbHbIX KAHANOB N BbIXOOHBLIX YCTPONCTB,

® KOH(MrypupoBaHue nornku paboTbl BbIXOAHbLIX AUCKPETHBLIX YCTPONCTB,

® peTpaHCMMUCCUSA BXOLQHOIO aHarioroBoro napaMmeTpa Ha aHasoroBbli BbIXOA YCTPOWCTBA.

Mupgukatop WNTM-115 koHdwurypupyetca npuv nomowmM nepegHen naHenu npubopa wnu  Yepes
ranbBaHW4eckn pasgeneHHbii uHtepdenc RS-485 (npotokon ModBus), 4To Takke no3sonseT MCnonbL3oBaTb
npubop B KayecTBe yAaneHHoro nHamkaTopa npu paboTe B COBPEMEHHbIX CETAX ynpasneHus u cbopa nHdopmaumu.

MapameTpbl KOHMUrypaumm nignkatopa MTM-115 coxpaHaloTcsa B aHeproHe3aBUCMMON NaMaTw.

WMuonkatop UTM-115 MoOxeT wu3rotaBnmMBaTbCs MO UHAMBUAOYANbHOMY TEXHMYECKOMY 3afaHuio Aans
BbINOSTHEHMS KOHKPETHOW TEXHOMNOrMYeCcKon 3aaaudn.



12

3 KOHCTpyKUua nHamkaTopa n npuHUMn padoTbl

3.1 KOHCTpyKUMA MHAMKaTopa
BHewHui Bua nhankatopa MTM-115 nokasaH Ha pucyHke 3.1.

Ha nepegHelt naHenu nHankaTopa pasmeLleHbi:

- Undpposon gucnnen n nUHENHbIN MHOMKATOP,

- WnaukaTtopbl yctaBok MIN-MAX TexHomormyeckom W aBapuUMHOM CUrHanuMsauum COOTBETCTBYIOLUX
KaHanos,

- KnaBsuwmn nporpammumpoBaHus.

Ha 3agHen naHenu MHOWKaTopa pa3MeLlleHbl NPYXWUHHblIe pa3beM-KrneMmMbl 514 BHELWHNX COoeaVHEHNI.

Kpyrosas CseToanoaHble
Lkana WHAMKaTOPbI
aBapunHowm

CUrHanusaumm
(MAX-MAX,

MIN-MIN)

ITM-115

CseToanoaHble
MHOMKATOPbI
npeaynpeanTensLHoOn
cuUrHanmsaumm
(MAX, MIN)

CBeToanoaHbIN

MHOUKaTop
uHTepdperica
Lindposon
aucnnen
CseToanoaHble
NHOUKaTOpPbI
ANCKPETHbIX
BbIXOO0B
K1-K4
Knasuwwm
nporpaMMmMpoBaHus
Pucyrok 3.1 - BHewHut eud nepedHel naHenu uHdukamopa NTM-115
3.2 HasHauyeHue gucnneeB nepegHen naHenm
e LindbpoBon gaucnnen B pexxvme PABOTA vHOuUmMpyeT 3HaYeHne namepsemMon BeNUUYnHbI.

B pexume KOH®PUITYPUPOBAHMUE uwHavuupyeT ypoBeHb KOHcurypauum, 3atem
HOMEp MyHKTa MEHI0, 3aTeMm, Murasd, 3HayeHue napameTpa BbIOpaHHOrO NyHKTa

MEHI0.
e AHanoroBbIA UHANUKATOP B pexvume PABOTA wvHAVUMPYET B MPOLEHTHOW LUKane 3HavyeHne unaMepsiemMon
(kpyroBsas wwkana) BENNYUNHbI.

3.3 HaszHauyeHue cBeTOANOAHBIX UHAUKATOPOB
HasHa4yeHue WHOUKATOpPOB npenynpe,quTeanoﬁ CUrHanunsauumm

e UnpukaTop [A] CseTutCsl, €cnu  3HayeHne  U3MepsieMoV  BeNWYMHbI  MPeBbIWAeT  3HaveHue
(MAX) npeaynpeauTensHOW yCTaBKkn curHanusaumm otknoHeHs MAX.
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e NHaukaTop [V] CBeTnTCsl, €ecnM  3HayYeHue  U3MEepsieMol  BENUYMHbI  MNpEBbIWAeT  3HavyeHue
(MIN) npenynpeanTenbHON yCTaBku curHanuaaumm otknoHeHns MIN.

HasHa4yeHune nHgukatopoB aBapMVIHOVI CUrHanusauumm

e NuaukaTop [A] CBeTuTCH, ecnu 3HayeHne WU3MepsemMon BenUYMHBLI MpeBblllaeT 3HavYeHVe aBapuUHON
(MAX-MAX) yCTaBKku curHanusaumm otknoHeHns MAX-MAX.

e NuaukaTop [V] CBeTuTCH, €cnu 3HayeHne WU3MepsemMon BeNUYMHBLI MpeBbllaeT 3HavYeHWe aBapuUHON
(MIN-MIN) ycTaBku curHanumaauum otknoHeHnss MIN-MIN.

e UnaukaTop [IHT] MwuraeT, ecnv npoucxoauT nepefada AaHHbIX N0 UHTEPEENCHOMY KaHany CBSA3W.

o UHoukaTopbl CWrHanmanpyloT 0 BKIIOYEHNUN COOTBETCTBYIOLWEro BbiIxoaHoro yctponctsa DO1-DOA4.
[K1-K4]

Tpena-uHamkatopbl [A] 1 [ V], a Takke nHankatopsl [x10] n [x100] HaxoasTca B pe3epse.

3.4 HasHa4vyeHue KnaBuLl

e KnaBuwa [A] Knaeuwa BOJbLIE.
B pexume PABOTA cnyxuT Ans BbI30Ba MEHI0 KOHbUrypaumu.
B pexume KOH®UTYPUPOBAHMUE wncnonb3yetca AnA M3MEHEHWs 3HaveHus napameTpa
HacTpomrkn npubopa. Mpu KakaoM HaxaTum STOW KNaBULLM OCYLLECTBMSETCA yBenuyeHve
3Ha4YeHus un3MeHseMoro napametpa. [lpu yaepxuMBaHWM STOW KMNaBULWIKM B  HaXXaTOM
MOMOXEHUN yBENMYEHNe 3Ha4YeHN NPOUCXOANT HENPEPbLIBHO.

e KnaBuwa [V] Knasuwa MEHbLUE.
B pexume KOH®UTYPUPOBAHMUE wncnonb3yetca AnNd M3MEHEHWs 3HaveHus napametpa
HacTporkn npubopa. lMpu KakOOM HaXaTuUn 3TOM KMNaBULLM OCYLLECTBMSETCH YMEHbLUEHME
3HayeHus un3MeHdeMoro napametpa. [lpyu yaepxXvBaHuUM 3STOW KNaBULWIM B  HaXaTOM
MOMOXEHUN YMEHbLLEHNE 3HAYEHWI MPOUCXOAUT HEMPEPBIBHO.

e KnaBuwa [¢] Knasuwa BBOA.
Vcnonb3yeTcs ans NOATBEPXAEHNS BbIMNOMTHAEMbIX AEACTBUA N onepauui, ansa dukcaumm
BBOAMMbIX 3HayeHuh. Hanpumep, noaTBepxaeHWe BxOoA4a B PEXuM  KOHdwurypaumm,
NPOABWXEHUE MO YPOBHSAM KOHUrypaumm u T.n.

e Knasuwa [Q] Knasuia MEHIO.
B pexxume PABOTA criyxut Ans BbI30Ba MEHIO KOHUrypaumm.
B pexume KOHPUITYPUPOBAHUE ucnonb3yetca [Ans  MNPOABWXKEHUS MO  MEHIO
KOHUrypaumm.

3.5 CtpykTypHas cxema nigukatopa UTM-115
CTpykTypHas cxema nHgmkatopa M'TM-115 noka3daHa Ha pucyHke 3.2.

a R MaHenb nHauKauum n
Knasuartypbl

AO - AHanoroBbli BbIXOA
PetpaHcmuceus

|

Al - BXO4HOW U3mepsembiin n
KOHTPONMpyeMmblii napamerp

/DO1 - AUCKPETHBIV BbixoA 1

Paboraer no 3agaHHomn
nonb3oBartenem norvke paborbl
e paboTel

MUKPO- h

KOHTPOJEP:
- anroputm o6paboTku
BXO[HOrO curHana;

- KOH(Urypaumsa
VN3MepUTENbHOro kKaHana;
t‘locneﬂosaTeanbM nHTEepdeiic - undposas obpabotka

[ 3
?

TemneparypHas Koppekuus
XONOAHOrO cnas Tepmonap

/DOZ - OUCKPETHBI BbiXoA 2

Pa6ortaet no 3agaHHon

nones3osatenem noruke pabotsbl
! kit

RS-485: koHurypupoBaHnue, npuem- AaHHbIX
nepeaava KOMaHa 1 AaHHbIX

®

603 - ANCKPETHBI BbixoA 3
PaboTtaeT no 3apgaHHoun
nonb3oBarenem norvke paborbl
N\ i’
~

/DO4 - AUCKPETHbIV Bbixoa 4

Pab6ortaet no 3agaHHomn
nonb3oBartenem noruke paboTtbl

8 J \ e it

098

Mutanve
=24B;~220B

%

PucyHok 3.2 - CmpykmypHasi cxema uHoukamopa UTM-115
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3.6 PyHKUMOHaNbLHaA cxema uHaukatopa UTM-115

>
ceTeBoro obmexa .

Mogayne

dopmuposatens 3
aHanoroeoro Bbixoaa Ao

—»DO1
Bnok
Al Bnok Hopmanusaumm PV onepaTuBHOIO
Norvueckuit 6nok:  —m=DO2
1 MaclTabuposaHus ynpaenexus n - ycTpoicTeo

KOH(Urypaumm > cpasHerus,
- curHanuaaTop —»DO3

—»=D0O4

PucyHok 3.3 - ®yHKyuoHarnbHasi cxema uHoukamopa UTM-115

3.7 NMpuHUMn paboTtbl HankaTopa UTM-115
3.7.1 NMpuHUMN paboTbl 6510Ka HOpManusauum U MmacluTabupoBaHus

B wHgukatope UTM-115 annapaTtHO MOXHO MNOAKMNIOYMTbL OAWMH aHarnoroBbli BXOLHOW CUrHan, KOTOPbIN
MOXeT OblTb MPUHAT YHKUMOHamNbHLIM GrIOKOM HOpManu3auunm 1 macwTabupoBaHus, 3a KOTOPbIN OTBevaeT
ypoBeHb KoHpurypauum Al.

AHarnoroBbI curHan npeobpasyeTtca B LudpoByto dopmy n obpabaTbiBaeTcss 6G10kOM HOopManusauum m
MacLiTabmpoBaHus.

Ha pucyHke 3.4 npuHsThl criegytowne o603HaYeHus:

1. ®unbTp UMNYNbLCHbLIX NOMeX. Vcnonb3yeTcs Ans nogaeneHust MMNynbCcHeIX nomex. OnpegenseTcs
napametpom Al_06.KF «MakcumanbHas AnMTENbHOCTb WMMMYNbCHOW nomexuy». Ecnu B kakom nmbo uukne
U3MEepEeHNs TEXHOMOIMYECKOro napamMeTpa OOHapyXeHO ero u3MeHeHve, TO mpeanonaraeTcs BO3MOXHOCTb
OEeNCTBMA MOMEXV N BbLIXOAHOW CUrHam cdopmupyeTcs (C y4eTOM YCpeOHEHWs MU3MepUTENbHbIX 3Ha4YeHWn) Mo
UCTEYEHUN YCTAHOBIEHHOTO BPEMEHU ANUTENbLHOCTU NoMexu. TO eCTb, eCnn ANUTENbHOCTb M3MEHEHWS curHana
bonblue 3agaHHOrO Tromexn, TO 3TO M3MEHEHWE PACLEHUBAETCS Kak €CTECTBEHHOE U MPUHMMAETCS B AarbHenLyto
0bpaboTky C 3agepkkon BpemMeHU Tromexn. PaboTa AaHHOrO unbTpa BHOCWUT AOMOSIHUTENBbHOE TPaHCMOPTHOE
3anasgblBaHuWe B CUCTEMY perynupoBaHus, KOTOpoe paBHO BenuuuMHe napametpa «MakcumanbHas AnMTenbHOCTb
UMNYIbCHOM Nomexuy». [N1oaToMy BCeraa Hy>HO CTPEMUTLCH MUHUMU3NPOBATL AaHHbIV NapameTp.

2. Mopaynb Hopmanusauuu curHana. OTOT MOAyNnb HOpManuayeT BXOASILMA aHanoroBbl CUrHan.
Onpepensetca napametpamu Al_02.0F "HwxHuin npegen wkansl BxogHoro curHana Al" n Al_03.rn "BepxHun
npegen wkansl BXogHoro curHana Al". BaxHon pyHKUMen gaHHOro Moaynsa eCTb KOHTPOSb JOCTOBEPHOCTU AaHHbIX.
B cnyyae Bbixoga aHanoroBoro curHana Ha 10% 3a AgvanasoH, KOTOpbIi yCTaHaBnmMBaeTcs npu KanmbpoBke
WHOMKaTopa, MoAyrfb MOCbINaeT CUrHanm MHOMKaAToOpy O HeJOCTOBEPHOCTM OaHHbIX B KaHane, a Ha uMdpoBOM
MHOMKaTOPE HauYHyT 0TOBpaXaTbCs CUMBOMbI = = = =,

3. NapameTpbl kanu6poBkKU. OnpenensT TOYHOCTb KaHama U MEHSIIOTCA Npu 3aMeHe fatyvka Wnu
nepexoe Ha Apyrov Tmn gatyuka. NoapobHee o kannMbpoBKax aHaNoroBbix BXOAOB CMOTPUTE B pasaerne 5 AaHHOro
pykoBoACTBa.

4. 9kcnoHeHuuanbHbIn dunbTp. Onpegenaertca napametpom Al_05.tF "lMocTosHHaa BpemMeHn BXOQHOro
undposoro cunbTpa”. PunbTp Mcnonb3yeTcsa ANs NoAaBlieHUs MOMEX, a Takke Ans nogasneHus «apebesrax
VMHAMKAUUK (YacTblX U3MEHEHUI NOKa3aHUsA MHAuKaTopa 13-3a konebaHuin BXOAHOro napameTpa).

5. Moaynb MacwTtabupoBaHusi curHana. OTOT MOAYMNb NUHMAPU3UPYET M MacliTabupyeT BXoAsLMA
cuUrHan corfnacHo 3aJaHHOW Monb3oBaTenieM HOMWHAamNbHOM CTaTUYECKOM XapakTepUCTUMKM AaTvvka, KOTOpbIn
NOAKIOYEH K OaHHOMY Bxody. VIMEHHO B 3TOM Mogayrne BblOvMpaeTcsl TMN MOAKMIOYEHHOro K KaHamy gartyuvka.
Monb3oBaTenb MMEET BO3MOXHOCTL NIMHEAPU30BaTL CUMrHaN no cO6CTBEHHON KPUBOW NMHeapusauuu.
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6. Tabnuua KoopAuHaT nuHeapu3auuuM curHana. [aHHas Tabnuvua onpegensieT KOOpAMHaTbI
nonb3oBaTeNbCKON NMHeapusaLmmn, napameTpbl KOTOPOW 3adatoTcsl Ha ypoBHe koHdurypaumm LNX1 n LNY1.

7. Moaynb KoppeKkuMM aHanorosoro Bxoga. B atom mogyne curHan, npeobpa3oBaHHbIN B NMpeabIayLImMX
6nokax, cMellaeTca Ha 3agaHHoe nonb3osaTtenem (yposeHb COR) 3HayeHve. 3HaveHne Koppekummn cyMmupyeTes ¢
BXOAHbIM CUrHANoM WM BblYMTAETCS OT BXOAHOIO CUrHanma, B 3aBMCUMOCTM OT 3HaKa koadduLmeHTa KoppekLmu.
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PucyHok 3.4 — briok-cxema obpabomku aHarn0208020 8xoda

MpumeyaHus:

1. TlMpu BbIGOpe TuNa paTynMka C 3afgaHHbIM - AManasoHoOM U3MepeHus (TepMOCOMPOTUBIIEHWS W
Tepmonapbl), B MoAyne maclutabupoBaHuns curHana napameTpbl yCTaHaBNUBAKOTCA aBTOMaTUYECKN U
n3MeHeHne nx 3abrnoknpoBaHo.

2. Tlpn uHTepdericHoM BBOAE U3MepseMoro napaMeTpa HacTporK1u MOAYNS HopManu3auum n punbTpos
He UMEIOT CMbICMa, TaK Kak curHan no nHTepdeincy nepegaercs cpasy B Moaynb MacltabupoBaHus
curHana.

3.7.2 MNpuHUMn paboTbl 6510Ka UHAUKALUN U CUTHANU3auumu

MpuHUKMN paboTbl 6roka curHanusaumm nokasaH Ha pucyHke 3.5.

e o

PervcTpbl
napameTpos
yCTaBOK

5014,5015

Wutepdeiic
MODBUS

MIN
TEXHOTOTYECKaS
l cumanusauyn

MAX
TEXHONOTMYECKaS
curHanuaauma

5024,5025

ALL10.L1-AI_15HS Hyst

MAX-MAX MIN-MIN MAX-MAX
PV1 MAX apapuiiHas a@apuiHas

curHanuaaLmMa \ 71 | cnrmanusauns

MIN
MIN-MIN -

PucyHok 3.5 — briok-cxema 6r10Kka cueHanusayuu

B wvHgunkatope MTM-115 BO3MOXEH KOHTPOMb BbIxOO4a W3MEPAEMOW Benu4YMHbl 3a rpaHvubl YCTaBOK
curHanm3auun. Yctaekm npepynpegutensHon (MIN, MAX) n aBapwuiiHon (MIN-MIN, MAX-MAX) curHanmsaumun u
rmcTepesuc 3agarTcs Ha yposHe Al. Takke 3TW yCTaBKM MOXHO 33a[aBaTb Yepes3 MHTepdenc B COOTBETCTBYOLLMX
peructpax. CooTBETCTBYIOLLME PEMNCTPbI YKka3aHbl B Tabnvue B.1.

B npubope Bo3moxeH BbIGOP MHAUKALUMM KPYrOBOW LLKanbl, KOTOpbI 3adaeTtcst B napameTpe ind_02.tP:

- CEerMeHT,

- CErMEeHT 3 yCcTaBKkamu CurHanusauuu,

- rucTorpamma,

- rMcTorpaMma ¢ yctaBkaMu curHanusaumu,

- rmctorpamMma 3 HyfieM B MPOW3BOSIbHOW TOYke (ecnn BbiGpaH AaHHbIM TUM WHAWKAUUW, TO YCTaBKu
CMrHanM3auum nokasaHbl He ByayT).
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3.7.3 MNpuHUMN paboTbl aHaNoroBoro Bbixoaa

Mupgukatop UTM-115 nmeeT oanH aHamnoroBbi BbIXOA, KOTOPLIN paboTaeT B pexume peTpaHCMUCCUU
(npsmas nepegava ¢ macwtabrvpoBaHMeMm) BXOAHOMO CUrHana Ha BbIxog,.

lMpn paboTe BbIxOA4a B pexvMe PEeTPAHCMUCCUU BaXKHbIMW NapameTpaMu ecTb: «3HayeHne BXOA4HOro
curHana, pasHoe 0% BbixogHoro curHanay (nyHKT meHio AO_00.0F) n «3HayeHne BxogHoro curHana, pasHoe 100%
BbIXOAHOrO curHana» (nyHkt MeHiwo AO_01.rn) (Ha puCyHKe W300paxeHbl MYHKTUPHBIMWA FMHUAMKU). STUMHK
napameTpamMn JOCTUraeTcs MacluTabupoBaHue BbLIXOOQHOTO CUrHama OTHOCWUTENbHO BXOAHOro. Takum obpasom,
MOXHO peann3oBaTb BbIBOJ aHanoroBoro curHana, Kotopbein 6yaet NnoBTOpsTe POPMY CUrHana, NoAKIMHOYEHHOro Ha
Bxo4 Onoka aHanoroBoro BbiBOAAd, HO Ha ero onpeaeneHHoM auanasoHe. PucyHok 3.8 vnnoctpupyeT paboTy
aHanoroBoro BbIBOAA B PeXNMe PeTPaHCMUCCUN.

HemosHuk brok
aHaMo206020 CUZHAIT oopadomky A0 Brixod AD
3
— QQ ' N % duamo-
K
mex. ed 3oHa A0
N
Q

PucyHok 3.6 — Paboma 6s10ka aHario208020 8b1800a 8 pexume pempaHCMUccuu

Kak BngHo u3 pucyHka 3.6, 6rnok o6paboTku HOpPMMPYeT BXOAHOW CUrHan, npuBoAsA ero B gvanasoH 0 —
100% BbIXOAHOrO curHana. B 3aBucMMOCTM OT TNa BbIXOAHOIO CUrHamna 3To 6yAeT BbipaXaTbCs B 3MEKTPUYECKMX
curHanax. Hanpumep, aHanorosbin Bbixod umeeT kanubposky 0 — 20 mA. B atom cnyyae npu curHane 50% u3
©noka o6paboTkm AO Ha kneMMmbl BygeT nogasatbes Tok 10 MA.

Mpumeyvanwme:

1. TMapameTpbl HacTPONKM paboTbl aHANOroBOro BeIxoda CrpynnupoBaHbl Ha yposHe AO;

2. [ns xoppekTHoW paboTbl aHaNoroBbIN BbIXOA AOMMKEH ObiTb oTKanubposaH (ypoBeHb CALO).

3.7.4 MpuHUMN paboTbl NOrM4YECKOro ycTpomcTBa

CurHanel DO1-DO4 asnstotca cBob60ogHO-NPOrpaMMMPyeMbIMU, TO €CTb BBINOMHATE PasnuUyHylo NOrKy
paboThbl.

MpuHUMN paboTbl NOrMYecKoro yCTpOMCTBa NokasaH Ha pucyHke 3.7: AN NepBOro AMCKPETHOro BbixoAda
DO1 noruka pabotbl - 8 30He MIN-MAX. To ecTb, Ha Bbixoge hopMUpPYeTCS nornyeckast eaAMHNLA, Koraa BXOOHON
curHan Haxogutcsa mexay yctaskamu MIN n MAX. 3HaveHne aTux yCTaBOK yCTaHaBnMBaeTCs B NyHkTax meHio 01.L
n 02.H.

BbIXogHOM curHam normyeckoro yCTponcTBa MOXeT ObiTb CTATUHECKUM UMM UMMYSbCHBIM (AMHaMUYECKNM)
C 3afjaHHoOM AnuHoW wumnynbca. [lpu cTaTM4eckom BbIXOOAHOM CUrHane rorMyeckoe YCTPOWCTBO hopmupyeT
NOrMYeCcKylo eauHNLY Ha MPOTSHKEHUWM BPEMEHW, KOrga napameTp BXOAWT B 30HY 3aAaHHyo norvky pabotbl. MNpu
UMMYNbCHOM BbIXOAHOM CUrHane AfnvHa BbIXOOHOrO MMMynbca 3agaetca B nyHkTe meHio 04.tM. Ha pucyhke 3.7
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOW CO BpEMEHEM ANUTENBHOCTM umnynbca T.

Boixog noruyeckoro yctponctaa (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIN (DOPMMPYET COCTOSIHNE
pene BbIKI/BKIl. Takke 3HayeHne BbIxOAa JOrMYECKOro YCTPOMCTBa 3anucbiBawTcsa B peructpbl 600-603
(cm.Tabn.B.1).

TNoruyeckoe yctponcteo 1

CpaBHeHue BXOAHOro curHana c ycraskamm MIN-MAX DO1

PV1) 00.tP=0003 loruka pabotsi - 6 30re MIN-MAX

02. H=MAX |-ese /_\ """"""""""""

03.HS=HIST

01. L=MIN

04.TM=T = ] t
T T

PucyHok 3.7 — @yHKUYuOHanbHas cxema rpuHyuna pabomsl KoMnapamopa
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4 Acnonb30oBaHue no HadHavYyeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCTONIb3OBaHUMN MHAMKaTOpaA

411 MecTto ycrtaHoBku nHgmkatopa NTM-115 gonmkHO oTBeYaTh criegylowum yCrnoBUsM:

- obecneunBaTtb ya06HbIE YCNOBUS AN 06CNyXMBaHNA U LEMOHTaXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKPYXalLlero BO3fyxa [OJPKHA COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUsT Npubopa;

- OKpyXawLlasa cpefa He JOoMmKHa codepaTb TOKOMPOBOAALMX NPUMEcen, a Takke NMpuMecen, KoTopble
BbI3bIBAIOT KOPPO3UIo AeTanen npubopa;

- HanNpsHKEHHOCTb MAarHUTHbIX NOMEN, BbI3BaHHbIX BHELLUHUMW UCTOYHUKaMy NepeMeHHOro Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHONO TOKa, He AormkHa npesbiwaTtb 400 A/m;

- NapameTpbl BUOpaLmm AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo FOCT 22261.

41.2 Mpwn akcnnyaTaumm nHamMkaTopa Heo6XxoaUMO UCKITIOUNT!
- nonagaHne ToKONpPoBOASALLEN MbINN U XUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPeaMEeTOB BONMN3M npubopa, yxyaLaLmx ero eCTECTBEHHOE OXIaXaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo crneguTb 3a TeM, 4Tobbl MOACOeAMHEHHble K npubopy
npoBofa He nepenamMbiBanvcb B MECTAaX KOHTAKTa C KNeMMaMU 1 He UMENU NOBPEXAEHUN N30MNALUN.

4.2 NMoprotoBKa MHAUKaTOpPa K UCNOJSIb30OBaHUIO
421 OcBoboauTe MHAMKaTOp OT YNaKOBKW.

4.2.2 Mepen Hayanom MoHTaxa npubopa HeobGXoOUMO BbINOMHUTL BHELWHMW ocMoTp. [lpu 3aTom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXAHUYECKUX MOBPEXOEHUN.

4.2.3 BHUMAHME!!! Mpu nogknioyeHun wuHankatopa WTM-115 cobniopaTe ykasaHua Mep
6e3onacHocTn pasgena 6.2 HacTosALLEN MHCTPYKLUUN.

424 KaGenbHble cBaA3n, coeauHsowme wuHaukatop WTM-115, nogknoyaTcs 4Yepe3  KeMMbl
coeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aencteytowmx "lMpaBun  ycTpoicTea
ANeKTpoyCTaHOBOK".

4.2.5 MopkntoyeHne BxoaoB-BbIXxodoB K nHankatopy UTM-115 npon3BoasT B COOTBETCTBUM CO CXEMaMMU
BHELLUHUX COEAMHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.6 [py NOOKMIOYEHWM NUHWUA CBA3M K BXOAHBIM W BbIXOAHBIM KrEMMaMm MpUHMManTe Mepbl No
YMEHDBLUEHNIO BIIUSHUS HaBEAEHHbIX LUYMOB: UCOMb3ylme BXOAHble M (MNKU) BbIXOAHbIE LUymonoAasnsowmne
GunbTpbl ANA MHAMKaTopa (B T.4. CETEBblE), LiymMonodaensowme unbTpbl ANs nepudepuiiHbIX YCTPOWCTB,
nUcnonb3ynTe BHyTPeHHUE LUndpoBble OUNbTPbl aHANoroBbIX BXo40B uHankatopa NTM-115.

427 He ponyckaetcs oGbeAuHATb B OOHOM kabene (kryTe) uenu, MO KOTOpbIM MepedatoTcs
aHanorosble, WHTEPMENCHBLIE CUrHarbl U CUIIbHOTOYHbIE CUTHAIbHLIE UMW CUMLHOTOYHLIE CUMOBbie uenu. [ns
YMEHbLLEHWS HABEOEHHOIO LWyMa OTAENUTE JNIMHUM BbICOKOTO HAMPSXKEHUS UMW NIMHUK, NMPOBOLALLNE 3HAYMTEbHBLIE
TOKW, OT APYIMX NUHWIA, a Takke naberanTe napanniensHoro Mnu obLero NoaKMoYEHNA C NIMHUSAMU MUTAHNS Npw
NOAKIIOYEHUN K BbIBOAAM.

4.2.8 HeoGxooumMocTb 3KpaHUpoBaHus kabenen, No KOTopbIM nepegaeTcs MHPOpPMaUMs, 3aBUCUT OT
OnNvHbl kabenbHbIX CBA3EM WM OT YPOBHSI MOMEX B 30HE Npoknagku kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupyowme Tpybku, kaHanbl, NOTKA UNN SKPAHUPOBAHHBLIE MUHUN.

429 [Ona obecneyeHnsa ctabunbHom paboTbl obopyaoBaHMsA konebaHus HanpsKeHUs M 4acToThbl
nUTaloLWEN 3NEKTPOCETU AOIMKHBI HAXOAUTLCA B Npedenax TEXHUYeckux TpeboBaHWUi, ykasaHHbIX B pasgene 1.3, a
NS KaXO0ro COCTaBMSAOLWENO KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyatauuu. [Mpu
HeobxoaAMMOCTH, AN HenpepbiBHbIX TEXHOMOMMYECKUX MPOLECCOB, AOMKHA OblTb NpegycMOTpeHa 3awuta oT
OTKMIOYEHUs (MNK BbIXoda U3 CTPOST) CUCTEMbI MOAAYN SNEKTPONUTAHUS — YCTAHOBKON UCTOYHUKOB BecnepeboiiHoro
nUTaHus.
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4.3 Pexkcum PABOTA

[Mpubop nepexoauT B 3TOT PEXUM BCSAKUMA pas, KOrga BKMOYaeTCs nuTaHue. M3 3Toro pexvMa MOXHO
nepevtn B pexxum KOH®UTYPUPOBAHUE.

B npouyecce pa6omb/ MOXXHO OCYLWEeCTBJIATb MOHUTOPWHI, T.€. BU3yaJZilbHO OTCI1€XMBaTb U3IMEpPAEMYIO
BenuunHy. Kpome TOro, MOXHO OTCNexuBaTb Ha CBETOAMOAHBLIX WHAMKATOpax CUrHanbl TEXHONOrM4ecKom
CUrHanuM3aumm nNpu NPEBbLILLEHNN BEPXHETO UITN HUMXKHErO NpeaerioB OTKNOHEHUS. Tak e C MOMOLLbI0 CBETOAMOAHBIX
MHONKATOPOB MOXHO HabnogaTtb 3a COCTOSAHMEM ONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

Mupgukatop WNTM-115  koHdwurypupyetca npuv nomowmn nepegHen naHenu npubopa unm  Yepes
ranbBaHWYeckn pasgeneHHbin uHtepdenc RS-485 (npotokon ModBus), 4To nossonsieT Takke MCNonbL3oBaTb
npnbop B Ka4ecTBe yAaneHHoro uHamMkaTopa npu pabote B COBPEMEHHBIX CETAX yrnpaBneHus n cbéopa nHpopmMaumm.

C nomoLlplo 3TOr0 pexuma BBOOAT MapaMeTpbl M KOHCTaHTbl MHAMKATOpa, mapaMeTpbl CurHanusauum
OTKIMOHEHWIA, NapameTpbl unbTpa, NnapameTpbl 3aaHua Tuna Bxoda, Tvna ynpaBneHwsi, napameTpbl CETEBOro
o6meHa, napamMeTpbl KannbpoBKX, NapameTpbl BbIXOLOB U CUCTEMHbIE MapaMeTpbl.

MapameTpbl pasgeneHbl No rpynnamM, Kaxpas M3 KOTOpbIX HasblBaeTcs "ypoBeHb". Kawpgoe 3apaHHoe
3HayeHne (3NEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTcd "mapameTpoM". [apameTpbl, MCNOMb3yeMmble B
uHavkatope UTM-115, crpynnnpoBaHbl B YeTbipHaZLaTbh YPOBHEW M NpeAcTaBneHbl Ha gvarpamme (pUcyHok 4.1).

Mepexon B pexum KoHUrypauum n HacTpoek ocyulectensaetcsa u3d pexuma PABOTA anutensHbiM, Gonee
3-X ceKkyHA, HaxaTveM KnasuLx [0].
Mocne aToro Ha UMdPOBON AUCNNEN BbIBOOUTCA MEHIO BBOAA Napons B Buae Murarowwmx umdp: «0000».
C nomoLubto knasuww nporpammupoBaHuns [A], [ V] Ha gncnnee BBecTn naponb «0002» 1 kpaTKOBPEMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBegeH He BepHO — peryndatop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH BepHO - To perynsaTtop nepevaet B pexum KOHOUTYPALIVN.

s g
$9 Mepexop ocyuecTenseTcs
K3 % AnuTensHbIM, Gonee 3 cekyHa,
o HaxaTueMm KHOMKKU “MeHI0” 1 BBoAa napons
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PucyHok 4.1 - Quagpamma yposHel KOHghuaypayuu u Hacmpoek
4.4.1 KoHdwurypupoBaHue npubopa

lMocne nepexoga B pexum KOHUrypauum Ha UMDPOBOM AUCMNee MNOSIBUTCA Ha3BaHUE YPOBHS
KoHpurypauum: Al...SAVE. BeibpaTb COOTBETCTBYHOLUMIA YPOBEHD knaBuliamm «3Had. A» 1 «3Ha4. ¥ ».

Mocne BbiIGopa HYXXHOMO YPOBHSI HY>KHO HaxaTb KpaTKOBPEeMEeHHO KnasuLly noaTteepxaeHus [¢].

BbibpaB HeoOxoaMMbI MYyHKT MeHo knasuwamu [A], [V], Ans moandwmkauumn napameTpa Heobxoammo
CHOBa KpaTKOBPEMEeHHO HaxaTb knasuwy [¢].

Ha umdpoBomM aucnnee B MuzawweM pexvMe BbIBEAETCH 3HaYeHWe napameTpa BblOpaHHOro MyHKTa
MeHt0: Hanpumep, «0001».
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C nomowpbio knaeuw nporpammupoBanHus [A], [V], npu HeoGXoAMMOCTW, NPOM3BECTU WU3MEHEHMWE
3Ha4yeHus1 BbIOpaAHHOrO NapameTpa, KpaTKOBPEMEHHO HakaTb knasuwy [¢] — npubop cHoBa nepengeT B pexum
KOHpurypauum — Ha LupoBOM AMcnnee NOSABUTCS HOMEP NMPEXHEro BbIOPaAHHOMO MyHKTa MEHIO.

C nomolwbio knaeuw nporpammunpoBaHus [A], [ V] ycTaHOBUTL crieayowmii Heo6XoANMBbIN AN M3MEHEHWS
NYHKT MEHI0, U T.4. NOKa BCe HeobxoanMble NapamMeTpbl Ha AaHHOM YPOBHE KOHurypauum He 6yoyT N3MeHEHbI.

[lnsi Toro YTo6bl BEPHYTLCS K BLIGOPY YPOBHS KOHUrypaLmi, HeobxoanMo HaxaTs knaeuiy [O].

[anee BbiOpaTb cnegyolen YpoBEHb KOHMUrypauuu, KOTOPbIA HYXHO W3MEHWTb W MNOBTOPUTH
BbILLEN3IOXEeHHbIE onepaunun. W Tak oo Tex nop, noka He OyayT N3MeHeHbI BCE HY>KHblE YPOBHU KOHGUTIypaLmm.

Bei3Batb ypoBeHb SAVE «5AuE» u coxpaHntb Bce M3MEHEHHbIe 3HAYEHWUsI B 3HEPTOHE3aBUCMMON NaMsATU.
[Mpu coxpaHeHWn napamMeTpoB B 3HEProHE3aBMCMMOW MaMATW BbIXO4 M3 YPOBHS KOHAUrypaumm OCyLLecTBNsSeTcs
aBTOMaTNYECKM.

Ecnu nameHeHHble napameTpbl HE COXPaHATCA B 3HEProHe3aBNCUMON NamATn (NapameTpbl COXPaHATCA
B OMepaTUBHOW MaMsATW) BbIXOA M3 pexvMa KOHJWrypauumm OCyLlecTBNAeTca AnuTenbHbiM, 6onee 3-x cekyHa,
HaxaTueM knaeuwy [Q] Unu No UCTeUeHUn BPeMeHU 2-X MUHYT.

[nsi nepexoga HenocpeaCTBEHHO M3 pexrMa koHdurypaumm B pexum PABOTA Heobxooumo yaepxuBaTb
KnasuLy [0] B TeueHne 3 cekyHa. B pexvume PABOTA npoucxoant namepeHue n obpabotka BXOOHbIX CUTHanNoB B
COOTBETCTBMM C 3afjlaHHbIMW HACTpoWKaMu, a Takke (PopMMpOBaHME BbIXOAHbIX BO3AENCTBUN.

4.4.2 HazHa4yeHue ypoBHen KOHdUrypauumm

Tabnuya 4.1 - HazHavyeHue u uHOuKayusi yposHel KOHguaypauyuu

Ha3HauyeHue ypoBHs Ha3BaHue MHpgukauma
HacTpoiika napameTpoB aHanoroBoro Bxoaa Al H
HacTpoiika napameTpoB aHanoroBoro Bbixoaa AO H ]
HacTpoiika napameTpoB nepBoro, BTOPOro, DO1, DO2, d ] d E C‘ 3 d l_‘
TPEeTbEro, YeTBEPTOro AUCKPETHBIX BbIXOA0B DO3, DO4 D I , O , O , D
ABcumMcchl ONMOPHBIX TOYEK NMUHEapU3aLmm LNX
aHarnoroBoro Bxoga
OpauHaThl OMOPHBIX TOYEK NMUHEaApU3aLmmn LNY l:)l
aHarnoroBoro Bxoga
KannbpoBka aHanoroesoro Bxoaa CLI [ L
Koppekuusi aHanoroBoro Bxoaa COR E D r
KannbpoBka aHanoroBoro Bbixo4a CALO E H L D
HacTtpolika napameTpoB UHAMKaLMK IND | f'l d
O6Lwue cucTeMHbIE HAaCTPOMKM SYS S H 5
CoxpaHeHve napameTpoB SAVE 5 H L E

B panbHelwem no TeKCTy pykoBOACTBA MO JKCMnyaTauuMn MOET CCbilka Ha napametp u3 Tabnuubl napameTpoB
uHaukatopa B Buae XXXX.YY.ZZ (Hanpumep, Al_01.Fn), rge XXXX — HasBaHne YPOBHA, YY — HOMep nyHKkTa MeHw, ZZ —
Ha3BaHue nyHKTa MeHto (cm. npun. I).

4.4.3 PaspeweHne KoHcurypupoBaHusi wuHaukatopa no cetn ModBus. 3anuchb
napameTpoB B 3HeproHesaBUCUMMYIO NamMATb. 3arpyska napameTpoB U3 3dHeproHe3zaBUCUMOW
namsaTun

KoHdpurypupoBaHue nHgmkaTopa NpoM3BOAUTCS Kak C NepeaHen naHenu nHavkaTopa, Tak U no NpoToKony
ModBus (RTU). Yepe3 uHTepdenc koHOUrypupoBaHnue npou3BOAUTCA C MOMOLLBIO MPOrpaMMHONO NMPUMOXKEHUs]
MWK-koHdurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ons Toro 4tobbl M3bexaTb He CaHKUMOHMPOBAHHOIO W3MEHEHUS napamMeTpoB KOHUrypauum yepes
uHTepdenc CyLlecTBYeT ypogeHb 3awjumbl OOCTyNa K permcrpam KoHdurypauun. 3anpetutb Unu paspelumnTb
[OOCTYM K 9TUM PErncTpam MOXHO C BEPXHEr0 YPOBHSI, @ Takke B MEHIO KOH(UIypaLumm niamkaTopa.

4.4.3.1 Pa3pelueHue koHdurypuposaHus no cetn ModBus

PaspelueHne koHdurypupoBaHusi no cetm ModBus ocyLlecTBNsieTCs Ha BEPXHEM YPOBHE 3arucbio B
perucTp 2 3HauyeHusi «1». Ecnu B aTOoM pernctpe Haxogutcsi «0», TO KOHUIypupoBaHWE Ha BEPXHEM YpPOBHE
3anpeLLeHo.

C nepegHen naHenu WHAOMKaTOpa paspelleHne nporpaMMypoBaHus OCYLLECTBNSAETCA Ha YpPOBHE
KoHurypaumm SAVE npu Beibope napametpa SAVE_00.En=0001.
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Heo6xoouMo MNOMHWUTL, 4YTO rMocne 3arpyskum KOH(*)MpraLI,MM no cetu, Heobxoaumo caenaTb 3anuch
napameTpoB B 3HEPro3aBMCUMYIO NaMATb.

4.4.3.2 3anucb napamMeTpPoOB B 3HEProHe3aBMCUMYIO NaMsATb
3anncb NnapamMeTpoB B 9HEPrOHE3ABUCUMYIO NaMSATb 7pou3800umMcs cnepyroLwmm obpasom:

C nepegHew naHenu:

1) nponssecT MogudukaLuio Bcex HeobXoANMbIX MapamMeTpoB;

2) yctaHoBUTb 3HadyeHue napameTtpa SAVE_01.uS = 0001;

3) HaxaTb knasuwy [¢];

4) nocne ykasaHHbIX onepauun OyaeT npoussBedeHa 3anucb Bcex MOANMULMPOBAHHLIX NapameTpoB B
3HeproHesaBMCUMYH NamATb. [Tocne npoBeaeHns 3anucu napaMmeTpoB npubop nepenget B pexum PABOTA. Mocne
3anucu napameTp SAVE_01.uS aBToMmaTtu4yecku yctaHaenmeaeTcs B 0000.

Yepes MUK-KoHdurypaTtop:

1) npon3BecT MoaudmrkaLuo Bcex HeobxoaNMbIX NapameTpoB;

2) HaxaTb KHOMKY "3anucaTtb KOHUrypaumio B yCTPONCTBO";

3) B OTKPbIBLLUEMCH OKHE YCTaHOBUTb ranouyky "CoxpaHutb Nonb3. HACTPOMKM";

4) HaxaTb KHOMKy "3anucaTtb";

5) nocne ykasaHHbIX onepauui GygeT mpou3BedeHa 3anncb BCEX MOAMMUUMPOBAHHBIX NapameTpoB B
3HEproHes3aBNCKMYIO NaMATb.

4.5 Mopsanok HaCTPOMKKU aHaNoOroBoro Bxoaa U aHanoroBoro Bbixoga

4.5.1 TMpu HacTpovike M NEepecTporike C OOHOro TuMa BXOAHOIO cCUrHamna Ha gpyron Tumn, Heobxogumo
BbINOMHUTbL CrieaytoLLee:

- yCTaHOBUTb 3HayeHue napameTpa [Al_00.tP], cooTBeTCTBYIOLLEE TUMY BXOLHOMO CUrHana,

- YCTaHOBWTb MOSMOXEHME NEepPeMblYeK Ha MOAyNe YHMBEpPCanbHbIX BXOAOB B MONOXEHME COrnacHo
BbIOpaHHOMY TNy BXOOHOro curHana (tabnuua 4.2, pucyHok 4.2).

Tabnuya 4.2 — Turbl 8XOOHbIX CUSHAIT08 U MOI0XEHUS MepeMbl4eK

MpepenbHbIe
Kon Tun FpagyvpoBoyHas MHaUUMpYyeMble MonoxeHne nepeMblyek Ha Moayne
BXxoAa XapakTepucTuka 3Ha4YeHus npu BXOA0B
[00.tP] Aatinka n HCX KanuépoBke (pucyHok 4.5)
npubopa
JP1 J1 J3

CurHanbl NOCTOSIHHOIO

TOKa U NOCTOSIHHOTO

HanpshKeHus
0001 | 05 WA | pipciiuan — ALOT.Fr=0000 (2.078 | 34 6]
0002 0-20 MA 0.0 ... 100.0 % [1-2], [5-6] [3-4] [5-6]
0003 4-20 MA KBappaTnuHas — Unv B [1-2], [5-6] [3-4] [5-6]
0004 0-10B Al_01.Fn=0001 YCTaHOBMNEHHbIX [2-4], [5-7] [3-4] [5-6]
0005 0-2B TEXHUYECKNX [1-2], [5-7] [3-4] [5-6]
0006 0-75 mB JluHeapu3oBaHHas — €AnHuuax [1-2], [5-7] [3-4] [1-2]
0007 | 0-200 mB Al_01.Fn=0002 [1-2], [5-7] [3-4] [3-4]

Tepmonpeo6pa-

30BaTenv conpoTUBNEeHNUs
0008 TCM 50M, Wa0o=1,4280 -50.0 °C... +200.0°C | [1-2], [5-7] [1-2] [3-4]
0009 TCM 100M, W100=1,4280 -50.0 °C... +200.0°C | [1-2], [5-7] [1-2] [3-4]
0010 TCM p.23, Wigo=1,4260 -50.0 °C... +200.0°C | [1-2], [5-7] [1-2] [3-4]
0011 TCn 500, Pt50, W400=1,3910 -50.0 °C... +650.0 °C [1-2], [56-7] [1-2] [3-4]
0012 TCI 100r1, Pt100, W10=1,3910 -50.0 °C... +650.0 °C [1-2], [5-7] [1-2] [3-4]
0013 TCHN .21, Wio=1,3910 -50.0 °C... +650.0°C | [1-2], [5-7] [1-2] [3-4]

Tepmonapbl
0014 Tepmonapa | TXKK (J) 0... +1100°C [1-2], [5-7] [3-4] [1-2]
0015 Tepmonapa | TXK (L) 0 ... +800°C [1-2], [5-7] [3-4] [1-2]
0016 Tepmonapa | TXKH (E) 0... +850°C [1-2], [5-7] [3-4] [1-2]
0017 Tepmonapa | TXA (K) 0 ... +1300°C [1-2], [5-7] [3-4] [1-2]
0018 Tepmonapa | T (S) 0 ... +1600°C [1-2], [5-7] [3-4] [1-2]
0019 Tepmonapa | TP (B) 0 ... +1800°C [1-2], [5-7] [3-4] [1-2]
0020 Tepmonapa | TBP-1 (A-1) 0 ... +2500°C [1-2], [5-7] [3-4] [1-2]

MpumeyaHme.
Ecnu k Bxogy nopknioyaeTcs Tepmonapa, To B npubope MMeeTcsl BO3MOXHOCTb KOMMEHCAUMM curHana cBOoGOAHbIX
KOHLIOB TepMonapbl.
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4.5.2 lnana3oH nsMeHeHns BbIXOAHOro aHanoroeoro curHana AO yctaHasnmeaeTcs nepembldkamm X1 (cm.
pucyHOK 4.2) Ha MoAyrne YyHuBepcanbHbIX BXOA4OB/BbIXOOOB. TWMbl BbLIXOAHOMO CUrHana M COOTBETCTBYHOLUME

NOoNoXeHnA nepemMblvek npmneeaeHbl B Tabnuue 4.3.

Tabnuua 4.3 — lNonoxeHusi nepembldek Orisi pa3HbIX MUMo8 8bIXOOHbIX CUSHaI08

[nanasoH BbIXOAHOro curHana

[MonoxeHne nepembidek X1 Ha nnaTe

O1 0 MA go 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
Ot 4 MA g0 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bpo10B, RH22kOM [1-2], [3-4]
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5 KannbpoBka n npoBepka npubopa

KanunGposka npubopa ocyLlecTBRsieTcs:

e Ha 3aBope-usrotosutene npu Bbinycke npudopa,
o [lonb3oBatenem:

- NPV CMeHe Tuna AaTtyvka,

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 Kanu6poBka aHanoroBoro Bxoga

KannbpoBka nHamkaTtopa NnponsBoanTCS NOcne NOAroTOBKN - YCTAHOBMNEHNS COOTBETCTBYIOLLMX NEPEMbIYEK
Ha nnare npoueccopa (cm. . 4.8) n KoHdUrypauum napameTpoB aHanoroBbIx BXoAoB (CM. npunoxexue ).

B pexume KoHdUrypaummn yctaHoB/TE criegylolime napameTpbi:
- TMN aHanoroBoro BXoAHoro curHana (nyHktel MmeHo Al_00.tP),
- TMN WKanbl BXOAHOTO curHana (nyHkTel meHto Al_01.Fn),
- HWXKHWI Npegen pasMaxa wkanbl (MyHKkTbl MeHo Al_02.oF),
- BEPXHWUI Npefen pa3maxa Lkanbl (MyHkTel meHto Al_03.rn).

5.1.1 Nopsaaok KanMbpPoOBKM BXOAOB ANA NOSKNIOYEHUA OaTYMKOB C BbIXOAHbLIM CUTHANom
NMOCTOAHHOrO TOKa

1) MopxntounTe K aHanorosomy Bxoay Al nHgukatopa UTM-115 obpasLoBbIi ICTOYHUK NMOCTOSIHHOIO TOKa
CornacHo cxeme, NpeAacTaBneHHon Ha puc. b.2.

2) Pexum KanubposKku HadaribHO20 3Ha4YeHUs WKarbl U3MepeHUst

Ycrtanosute Ha gucnnee MAPAMETP nyukt [CLI] "KanmbpoBka aHamnoroBoro Bxopa Al" n Haxmute
knaeuwy [¢']. Ha aucnnee nosisutcsa napameTp [00.CL] "YcTaHoBKa HayanbHOro 3Ha4YeHust aHanorosoro Bxoga Al1
(xaHan 1)". Haxmute knaBuwy [¢’]. YcTaHOBMTE NpU MOMOLLM UCTOYHMKA MOCTOSIHHOMO TOKA BENIMYMHY CUrHana,
paBHyto 0 MA (Mnn 4 MA) B 3aBMCMMOCTM OT TUMa BXOAHOrO CUrHana kaHana, cootsetcTBytowyto 0% AuanasoHa.
Haxmute knasuwy [&].

Bo3mMoxHbI ABa BapuaHTa kanubpoBku:

- pyy4Has kanubpoeka - Haxvumvas knasvwm [A] vnm [ V] yctaHosute Ha gucnnee NMNAPAMETP 3naveHve B
TEXHUYECKNX eauHnLax, cooteetcTeyiowee 0% avanasoHa. Haxmute knasuwy [¢];

- asmomamuyeckas Kanubposka — HaxmuTe opHoBpeMeHHo knasuwuv [A] n [V]. Mpn aTOM AOMXKHBI
HayaTb O4HOBPEMEHHO MUraTb MHAMKATOPbLI curHanusauun A u V. Haxmvute knasuwy [¢].

3) Pexxum kanubposKu KOHEYHO20 3Ha4YeHUsT WKarlbl USMepeHUst

YcraHoBuTe Ha gucnnee napametp [01.CH] "YctaHoBKa KOHEYHOro 3HayeHusi aHanorosoro Bxoga Al".
YcTaHoBMTE NPV MOMOLUM MCTOYHMKA MOCTOSHHOIO TOKa BENMUYMHY curHana, paeHyio 20 mA (unm 5 mA) B
3aBMCMMOCTM OT TUMa BXOOHOIO CUrHarna kaHana, cootsetcTaytowyto 100% auanasoHa. Haxmute knasuwy [&].
lMpoBeaute kanMbpoBKy aHANOrMYHO NYHKTY 2.

4) Pexxum KOHMpPOJisi napamempos Kanubpoeku

BbiGop ocywecTtBnsetcs knasuwen [¢] ¢ vHaukaumei cooTBeTCTBEHHO [02. L] — KOHTPOSb HMXKHEro
npegena curHana AU, [03. H] — koHTponb BepxHero npegena curHana AUMM. lNpyn aToM KOHTponupyemble
napamMmeTpbl kKannMbpOBKM LOIMKHBI HAXOAUTLCSA B AManasoHe, ykasaHHOM B Tabnuue 5.1 ons gaHHoro Tuna gartyvka.

5) [insi 6onee TOYHOWM KanMOpPoOBKM KaHana noBTopute onepauun 1 — 3 unmn 4 HeECKONbKO pas.

Heob6xodumMo noOMHumb, 4TO TOCfe TMNPOBEAEHWNs KanMbOpOBKM HeoGXoOMMO MNPOM3BECTM 3anuvcCb
napaMmeTpoB B 3HEpProHe3aBUCUMYIO MaMATb (B MeHI0 KoHdurypauum yctaHoButb [SAVE_01.uS] = 0001), B
NPOTMBHOM Clnyyae BBeAeHHast uHopmauumsa He ByaeT coxpaHeHa Npu OTKIMHOYEHUW NMUTaHWS MHAMKaTopa.

3AMEYAHUA 10 OFEPAUUSIM KAJTIMBPOBKU

B npouecce py4How kannbposku He TpebyeTtca TouHoro paseHcTBa curHanoB 0% u 100% guanasoHa.
Hanpumep, MOXHO npoBoauTb kanubpoeky ans curHanoB 2% u 98% pAwanasoHa. BaxHo nvwb TO, 4TOOBI MO
LUMPOBOMY MHAMKATOPY YCTAHOBUTb 3HAYeHWEe, MakCMManbHO 6nmMskoe K YyCTaHOBMEHHOMY 3HAYEHWIO BXOOHOMO
curHana.

Ona noBbILEHWA TOYHOCTU W3MEPEHUst BXOOHbIX aHanoroBblIX CUrHanNoOB [JOMyckaeTcs KanubpoBKy
Npou3BoaWTb AN BCeW Lenu npeobpasoBaHns curHana ¢ y4eToM BTOPUYHBIX MpeobpasoBaTenein CUrHarnos.
Hanpumep, ans BxogHow Lenu: damyuk — npeobpasosameris — uHOUkamop UTM-4 nctouHnk obpasuoBoro curHana
NoaKnroYaeTcs BMECTO AaTyumka, a ornepaums kanmbpoBKu BXOAHOIO CMrHana npon3BoAUTCA Ha nHaukatope UTM-4.
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5.1.2 nOpﬂAOK KaﬂMGpOBKM BXog4oB AnA noAaknw4yeHUsA AOaT4YNKOB TEepMOMeETpoB
conpoTuBIrieHnA

lNopsidok kanubpoeku 8xo008 Oris1 NOOKII0YEHUST 0am4uKo8 mepmMomempoes coripomuerneHusi TCM 50M:
1) B napameTpax KoHdurypaLmm nepBoro aHanorosoro Bxoaa, yposeHs Al, yctaHosuTe [00.tP]=0008.

2) Tlogkniounte Mara3vH conpotueneHnn MCP-63 (unu aHamorvyHbIi nNpubop €  aHanornyHbIMu
XapaktepucTukamn) K Bxogy Al BMecTo nogknodaemoro gaTtuuka TepmonpeobpasoBaTenst CONPOTUBMEHUS
COrnacHoO CXxeme BHELLHNX COeaUHEHUI (CM. npurnoxenne b.1).

3) Ha marasuHe cOMpoTWBMEHWIA YCTaHOBWUTE 3HA4YeHUe COMPOTMBMEHWS ONS BblIGpaHHOro TMna Jatyuka
39,22 OMm, cooTBeTCTBYIOLLEE HAYanbHOMY 3Ha4YeHuto (cMm. Tabnuuy 5.2).

4) Ycrarnosute Ha aucnnee NMAPAMETP nynkt [CLI] "Kannbposka aHanorosoro Bxoga Al" n Haxmute
knasuwy [¢']. Ha gucnnee nosisutcs napametp [00.CL] "YcTaHoBKka Ha4YanbHOro 3HadeHust aHanorosoro Bxona Al1
(kaHan 1)". Haxmute knasuwy [&]. Haxumaa knasuwm [A] vnu [V] ycraHoBuTe Ha [Oucnriee 3HadeHue,
COOTBETCTBYHOLLEE 3HAYEHMIO Havyana LKasnbl npu kanvéposke "-50,0 °C". Haxmute knasuwy [¢'].

5) YctaHoBuTte Ha gucnnee napameTp [01.CH] "YcTaHoBka koHEYHOro 3HayeHus aHanorosoro Bxoga Al".

6) Ha marasuHe conpoTMBNEHUIN YCTAHOBUTE KOHEYHOE 3HaYeHue COMpOTUBIIEHWUSI NMpU Kanubposke Ans
BbIOpaHHOro TMna gatuuka 92,77 Om.

7) Haxumas knasuwm [A] vnu [V], ycTaHOBUTE Ha gucnnee 3HayeHWe, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHuIo LIKanbl Npu kanubposke "200,0 °C". HaxmuTe knasumwy [¢'].

8) Ansa 6onee ToyHOM KanUMBPOBKM kaHana NoBTOpUTE onepauun 3 — 7 HECKONbKO pas.

5.1.3 KannbpoBka Bxoga Ans NOAKIKOYEHUS OATYMKOB TEPMOMETPOB COMPOTUBIIEHUA
TCM 100M, TCI 100M, TCM 500N

KannbpoBka Bxoaa Npov3BOAMTCA aHanormdHo kanmbposke Bxoga TCM 50M, 3a UCKNIOYEHNEM YCTaHOBKU
WHbIX 3HAYEeHUIN Ha4vana v koHua wkanbl Ans TCI, HayanbHbIX U KOHEYHbIX 3HAYEHUA CONPOTMBIIEHWIA HA MarasuHe
conpoTueneHuns (cm. Tabnuuy 5.2).

5.1.4 Kanu6poBKa aHanorosoro Bxoga Ansi TEPMO3NIeKTpUUYECKUX NpeobpasoBaTenei

Ons Tepmonap npu kanubpoBke ycTaHoBWUTbL Tun Tepmonapbl ([00.tP] = 0014-0020). K knemmam
Kanmbpvpyemoro aHamnoroBoro BxOAa MOAKMIOYUTL KanmbpaTop HanpspkeHus, HanpvMep auddepeHumanbHbIn
BonbTMeTp B1-12 vnm ananormyHbin Npubop C aHanormyHbiMK xapaktepuctukamu. [anee kanubposaTb kaHan
aHanorMyHo TepMOMEeTpaM COMPOTUBIIEHMS, YCTaAHaBMMBas HayanbHble N KOHEYHble 3HaYeHWs HanpsXKeHWW,
KOTOpble COOTBETCTBYIOT Ha4yanbHOMY M KOHEYHOMY 3Ha4YEHMIO LKanbl BbIOpaHHOW Tepmonapsl (cMm. Tabnuuy 5.2).

BHumaHue! ABTomaTuyeckasi KOppeKuMsi XOrnodHoro crnasi gormkHa ObiTb oTkntodeHa Al_07.tC=0000.

3HauyeHve TemnepaTypbl B peXUMe py4HOW KOppeKLmn ycTaHoBUTb Ha yposHe Al_08.tC =000,0.

5.1.5 Tabnuua AnanasoHOB MWHUMANbHbIX U MaKCcUMManbHbIX 3HAaYeHUW aHanoroBoro
curHana B koge AL

Tabnuua 5.1 — [uana3oHbl MUHUMAasbHBIX U MakcuMasibHbIX 3Ha4YeHUl aHano208020 cueHana e kooe AL

Koo 3HauyeHus BxogHoro curHana AL (oToGpaxarTcs Ha ypoBHe

BXxoaa Tun paTtumka Kann6poBku aHanorosbix Bxogos [02. L], [03. H])
Al_00.tP MuHumanbHoe MakcumanbHoe

0001 = | o1 0 MA o 5 MA 1.000 - 3.000 14.00 — 16.00

0002 x % ot 0 MA o 20 WA 1.000 — 3.000 14.00 — 16.00

0003 § E S | ot 4 MA po 20 MA 3.500 — 5.500 14.00 — 16.00

0004 ’é §§ ot 0B no10 B 1.000 - 3.000 14.00 — 16.00

0005 i § or0Boo2B 1.000 - 3.000 14.00 — 16.00

0006 & < | ot OMB oo 75 mB 1.000 — 3.000 15.50 — 19.02

0007 = [ orOmB fo 200 vB 1.000 — 3.000 11.38 — 13.90
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lMpodomkeHue mabnuyb! 5.1 — [Juana3oHbl MUHUMaIbHbIX U MakCUMaslbHbIX 3Ha4YeHUl aHan0208020 cueHana e kode AL

Kon 3HauyeHus BxogHoro curHana AL (oTo6paxaroTcsi Ha ypoBHe

Bxoaa Tun gaTtumka KanubpoBku aHanoroBbix Bxogos [02. L], [03. H])

Al_00.tP MuHumanbHoe MakcumanbHoe
0008 TCM 50M 1.000 — 3.000 4.000 — 6.000
0009 TCM 100M 3.500 — 5.500 9.500 — 11.50
0010 TCM Ip.23 1.000 — 3.000 4.500 — 6.500
TCI50M 1.000 — 3.000 8.500 — 10.50
0011 Pt50, a = 0,00390 1.000 — 3.000 8.500 — 10.50
Pt50, a = 0,00392 1.000 — 3.000 8.500 — 10.50
TC100M 3.500 — 5.500 18.00 — 20.00
0012 Pt100, a = 0,00390 3.500 — 5.500 18.00 — 20.00
Pt100, a = 0,00392 3.500 — 5.500 18.00 — 20.00
0013 TCM I'p.21 1.000 — 3.000 7.500 — 9.500
0014 TXKK (J) 1.000 — 3.000 13.50 — 16.50
0015 TXK (L) 1.000 — 3.000 14.00 — 17.15
0016 TXKH (E) 1.000 — 3.000 13.70 — 16.80
0017 TXA (K) 1.000 — 3.000 11.40 — 14.00
0018 TMn10 (S) 1.000 — 3.000 5.000 — 7.000
0019 TNP (B) 1.000 — 3.000 4.000 — 6.000
0020 TBP (A-1) 1.000 — 3.000 8.500 — 10.50
[aTtynk TepmokomneHcaumm 0-0.100 0.700 — 0.900

5.1.6 Tabnuua TMNOB [aTYMKOB U peKoMeHAyeMble npeaesnbl KannépoBKu

Tabnuya 5.2 - Tunibl damyukos u pekomeHOyembie npedersibi Kanubposku

MpepenbHbIe
Kon Tun lpapyuposonasn uHAuUMpyeMbIe MNpepenbHble 3Ha4YeHUst BXOAHOro cUrHana npu
BXxoaa XapaKTepucTvKa 3HaYeHUs npu
[00.tP] AaTyvka u HCX KanuBpoBKe KanubpoBke npubopa
npuéopa
HavyanbHoe 3HavyeHue KoHeyHoe 3HayeHune

CurHanbl NOCTOAHHOIO

TOKa U NOCTOSIHHOTO

HanpshkeHus
0001 | 0-5mA INnHenHan — 0 mA 5 MA
0002 [ 0-20 MA Al_01.Fn=0000 0 MA 20 MA
0003 | 4-20 MA KeagpaTwiHas — 0.0 Mn1 V?g-o % [ 4wmA 20 MA
gggg 8_;088 Al_01.Fn=0001 YCTaHOBNEHHbIX 8 E ;OBB

TEXHUYECKUX

0006 0-75 mB nMHeapM3OBaH- eauHuLax 0mB 75 vB
0007 | 0-200 B Has — Al_01.Fn=0002 0 mMB 200 mB

Tepmonpeobpa-

3oBaTenu

COMpPOTUBIEHUSA
0008 | TCM 50M, W40=1,4280 -50.0 °C... +200.0 °C | 39,225 Om 92,775 Om
0009 | TCM 100M, W100=1,4280 -50.0 °C... +200.0 °C | 78,450 Om 185,550 Om
0010 | TCM p.23, W400=1,4260 -50.0 °C... +200.0°C | 41,710 Om 98,160 Om
0011 | TCh 500, Pt50, W400=1,3910 -50.0 °C... +650.0 °C | 40,000 Om 166,615 Om
0012 | TCh 100, Pt100, W10=1,3910 | -50.0 °C... +650.0 °C | 80,000 Om 333,230 Om
0013 | TCh p.21, W400=1,3910 -50.0 °C... +650.0 °C | 36,800 Om 153,300 Om

Tepmonapbl
0014 | Tepmonapa TXK (J) 0... +1100°C 0 mB 63,792 vB
0015 | Tepmonapa | TXK (L) 0 ... +800°C 0mB 66,442 mB
0016 | Tepmonapa TXKH (E) 0 ... +850°C 0 mB 64,922 vB
0017 | Tepmonapa TXA (K) 0... +1300°C 0mB 52,410 vB
0018 | Tepmonapa TN (S) 0 ... +1600°C 0 mB 16,777 mB
0019 | Tepmonapa TNP (B) 0 ... +1800°C 0 mB 13,591 mB
0020 | Tepmonapa TBP-1 (A-1) 0 ... +2500°C 0 mB 33,647 vB
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5.2 JlnHeapu3sauma aHanoroBbIX BXo4oOB

PYHKUMA nNUHeapusauuym nogymHeHa yHKUMOHanNbHOMY 6roKy Hopmanusauum u MaclutabupoBaHus.
JInHeapuzauma [aetT BO3MOXHOCTb MPaBUIIbHOMO (OU3NYECKOro NpeAcTaBneHns HENMUHENHBbIX perynupyembix u
n3MepsemMbIX napameTpoB.

* C nomouwbro nuHeapu3sayuu MOXHO npou3eodums, Hanpumep, usmepeHue emkocmel 8 numpax, Mmempax Kybuyeckux
unu Kunoepammax npodykma, 8 3agucuMoCmu 0m U3MepPEHHO20 8XOOHO20 CUgHasa yposHs 8 eMKoCmU.

anI nHOnKaunn J'IVIHeapVI3OBaHHOI7I BENMMYNHbI, onpegendarwmMin napamMmeTpamMmn ABnATCA HavalnbHOE U
KOHe4YHOe 3Ha4eHue LKanbl (ﬂpOLI,eHTHOG OTHOLWUEeHMe K Onana3oHy V|3mepeva), nonoxexHne peunmanbHOro
pasgenntend, a TakKke 3KBMOAUCTAHTHble ONOpHble TOYKM JMHEeapusauuu. KpVIBaﬂ NIMHeapu3aunmn unmeet
«npenomMneHna» B ONOPHbIX TOYKaX.

5.2.1 NMapameTpbl NMHeapu3auum

Hanpumep, napameTpbl nuHeapusauun yHKLMOHaNBHOrO 6roka HopManusauuM MacliTabupoBaHus
cregytoLume:

KoHepuzaypauyus nepeo2o u emopozo 6s10ka

Al_01.Fn =0002 - Twvn wkansl - NMHeapu3oBaHHas
LNX_00.Qt - KonnyecTtBo y4acTkoB nMHeapusaumnm

A6cyucchl 0ONopHbIX MoYeK IuHeapu3ayuu

LNX_01.Pt A6cuucca HayanbHoOro 3HauyeHust (B % OT BXOAHOro curHana)
LNX_02.Pt Abcuucca 01-ro yyactka
LNX_03.Pt Abcuucca 02-ro yyactka
LNX_19.Pt Abcuucca 18-ro yyactka
LNX_20.Pt Abcuucca 19-ro yyactka

OpduHamsi OMOPHLIX MOYEK IUHeapu3ayuu

LNY_01.Pt OpanHaTa Ha4yanbHOro 3Ha4yeHus (curHan B Tex. eg. ot -9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro y4acTtka
LNY_03.Pt OpguHaTta 02-ro y4acTtka
LNY_19.Pt OpguHaTta 18-ro yyacTtka
LNY_20.Pt OpguHaTa 19-ro y4acTtka

5.2.2 OnpepeneHune onopHbIX TOYEK JIMHeapu3auum

5.2.2.1 OnpedeneHue Konu4yecmsa y4acmkos fiuHeapu3ayuu

Mocne onpepeneHns HeobXOAMMOro KONMMYecTBa Y4YacTKOB JIMHeapu3aumm Heobxoammo 3afjaTb ero B
napameTtpe LNX_00.Qt.

Bbibop HeobxoaMmoro KonM4ecTsa y4acTKOB NMHeapu3aLmum NpomM3BoauTcs u3 coobpaxeHus obecneyeHusi
Heo6X0aAMMON TOYHOCTU U3MEPEHMUSI.

5.2.2.2 OnpedeneHue 3Ha4yeHuUli ONMOPHbLIX MOYEK fIUHeapu3ayuu

Onsa kaxgoro 3HaYeHUst HAULMPYEMOro BXOAHOro curHana Yi (B TEXHUYECKUX eamHuuax ot MuHyc 9999
0o 9999) BbLIMMCIUTL COOTBETCTBYIOLLYI (PU3NYECKYI0 BENUYMHY W3 COOTBETCTBYHLUMX (YHKUMOHAMbHbLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpaduyeckm M3 COOTBETCTBYIOLLEN KpuBOW (Mpu
HeobXoAMMOCTN WMHTEPMNONMPOBaTh) U 3afaTb 3HAYeHWEe AN COOTBETCTBYIOLLEW OMOPHON BENUYMHBLI BXOOHOIO
dusnyeckoro curHana Xi (B %, ot 00,00% 8o 99,99%).

CooteTcTBytowme 3HaveHns Xi (B %, ot 00,00% po 99,99%) BBoaaTcsa B napameTpax:
Ab6cuucchl OrnopHbIX MoYekK JIuHeapu3ayuu

LNX_01.Pt A6cuucca HayanbHOro 3HayeHust (B % OT BXOAHOrO curHana)
LNX_02.Pt Abcuucca 01-ro y4actka
LNX_03.Pt Abcuucca 02-ro y4actka
I._.I.\l.).(._19.Pt Abcumcca 18-ro yyacTka
LNX_20.Pt Abcuucca 19-ro yyactka
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CooTtBeTcTBylOWME 3HayeHus Yi (B TexHudeckux egumHuuax oT MuHyc 9999 po 9999 c yueTom
AeuuManbHOro pasgenurens) BBOAATCS B NapaMeTpax:

OpduHambl OMOPHLIX MOYEK IUHeapu3ayuu

LNY_01.Pt OpguHaTa Ha4anbHOro 3Ha4YeHust (curHan B Tex. ed. ot MuHyc 9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro yyacTtka
LNY_03.Pt OpaguHaTa 02-ro y4acTtka
I-_.l-\l.\-(._19.Pt OpawuHaTta 18-ro yyacTtka
LNY_20.Pt OpaguHaTa 19-ro yyactka

5.2.3 Mpumepbl NnMHeapusaumm cUrHanos

INuHeapusauus curHana, nogaBaeMoro Ha cyHKUMOHanbHbIN 6MOK
HOpManusauum n macltabupoBaHus, NnpeacTaBneHHas rpadmyeckmn (Kpuson)

Mpumep 1.

WHamumpyemMoe 3HaveHue B PeanbHas xapaktepucTuka,
TEXHNYECKMX eanHuLax npeacTaBneHHas rpacduyeckn
°C A
OpauHaTta
3-ro yuactka |> 999,9
JlnHeapwuso-
750,0 3-nyuy BaHHas
;)p,quaTa Xapakre-
-ro yyacrtka | pucuka
2-A yv o
OpauHaTta 350,0 ;23 /;)mro
1-ro yyactka A
curHana
1- y4.
| o X
I —>
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuuncca Abcuuncca Abcuuncca
3HaveHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka

KoHgpuzsypupyembie napamempsi Osisi npumepa 1:

Al_01.Fn = 0002 LNX.01 = 00.00 LNY.01 = 0.000
LNX_00.Qt = 0003 LNX.02 = 20.00 LNY.02 = 350.0
LNX.03 = 60.00 LNY.03 = 750.0
LNX.04 = 99.99 LNY.04 = 999.9

INlnHeapusauma curHana, nogaBaemMoro Ha CIJyHKLWIOHaHbeIFI 6nok
HOpmanusauum un MaClLITaGVIpOBaHVIﬂ, npeacTaBlieHHasA rpa.quposquon Tabnuuen

Mpumep 2.

JInHeapwusaumsa curHana cHumaemoro ¢ Tepmonapsbl rpagyvpoBku TI1IM68, n nogasaemoro Ha Bxoa Al yepes
HOpMUpYylOLWMIA NpeobpasoBaTtenb, Avana3oH uamepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
HopmMmupytowero npeobpasosatenss 0 - 14,315 mB (0 — 100%), Anana3oH BbLIXOOQHOrO CUrHamna HOPMUPYHLLEro
npeobpasoBaTtens 4 - 20 mA (0 — 100%).

Ons obecneyeHnss HeoGXoOMMOW TOYHOCTU M3MepeHUst Bblbupaem 19 y4yacTKOB nuMHeapusauum u
paccunTaHHble 3HauYeHUs B % BXOQHOrO CUrHama Of1s KadoW OMOPHOM TOYKW BBOASATCH B COOTBETCTBYHOLLMI
napameTp KoHdurypauuu.

KoHgpuesypupyembie napamempsi Osisi npumepa 2:

Al_01.Fn = 0002
LNX_00.Qt = 0020

Twvn wkanbl Grioka - NMHeapn3oBaHHasi
KonunyecTtBo y4acTkoB NuHeapusauum

MapameTpbl KOHMUIypaLmn paccynTLIBaOTCA U BBOAATCS cornacHo Taénuue 5.2.
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Tabnuya 5.2 — Pacyem u 8800 napamempoe fiuHeapu3ayuu npumepa 2

MapameTpbl KoHdurypauum | MapameTpbl KOHUrypaumm
H 3HauyeHue 3HauyeHue OpduHambl OMOPHbIX A6cuucchbl OrMopHbIX MoYyek
omep n3mMepsieMon BXOAHOrO movyek luHeapu3ayuu JIUHeapu3ayuu emopo20
0222::" Temneparypel, curHana, emopozo 6/10ka 6110Ka
C mB Howmep Beodumoe Howmep Beodumoe
3HaveHue, 3Ha4eHue,
napamempa °oC napamempa %

0 0 0,000 LNY_01.Pt 0.000 LNX_01.Pt 00,00
1 50 0,297 LNY_02.Pt 50.00 LNX_02.Pt 02,07
2 100 0,644 LNY_03.Pt 100.0 LNX 03.Pt 04,50
3 150 1,026 LNY_04.Pt 150.0 LNX_04.Pt 07,17
4 200 1,436 LNY_05.Pt 200.0 LNX 05.Pt 10,03
5 250 1,852 LNY_06.Pt 250.0 LNX_06.Pt 12,99
6 300 2,314 LNY_07.Pt 300.0 LNX_07.Pt 16,16
7 350 2,761 LNY_08.Pt 350.0 LNX 08.Pt 19,32
8 400 3,250 LNY_09.Pt 400.0 LNX_09.Pt 22,70
9 450 3,703 LNY_10.Pt 450.0 LNX 10.Pt 25,97
10 500 4,216 LNY_11.Pt 500.0 LNX 11.Pt 29,45
11 550 4,689 LNY_12.Pt 550.0 LNX 12.Pt 32,84
12 600 5,218 LNY_13.Pt 600.0 LNX 13.Pt 36,45
13 700 6,253 LNY_14.Pt 700.0 LNX_14.Pt 43,68
14 800 7,317 LNY_15.Pt 800.0 LNX 15.Pt 51,11
15 900 8,416 LNY_16.Pt 900.0 LNX_16.Pt 58,79
16 1000 9,550 LNY _17.Pt 1000 LNX 17.Pt 66,71
17 1100 10,714 LNY_18.Pt 1100 LNX 18.Pt 74,84
18 1300 13,107 LNY_19.Pt 1300 LNX_19.Pt 91,56
19 1400 14,315 LNY 20.Pt 1400 LNX 20.Pt 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Havanom kanubpPOBKM aHaMNoOroBoro Bbixoga HeobxoAMMO nNPUBECTM B COOTBETCTBYHOLLEE
NMOMOXeHNE NEPEMbIYKM Ha MoAyrne YHMBepcarbHbIX BXOAOB npubopa. Tunbl BbIXOAHbIX CUrHanoB M MONOXeHUe
nepeMblyek npvBeaeHsl B Tabnuue 4.3 B pasgene 4.5.

YpoBeHb KanubpoBKM aHaNoroBoro Bbixoga UMeeT Tpu napametpa. lNMapametp CALO_00.ot ucnonb3syetcs
ONs MHOMKaumMy aHanorosoro Bbixoda B %. B UTM-115 B aTom napameTpe MOXHO Takke Npou3BoauTb U3MEHEHUS
COCTOSIHUS aHanoroeoro Bbixoga AO.

MyHkTel CALO_01.0F 1 CALO_02.rn ncnonb3ytoTca Ans kannbpoBKM HAYanbHOIO U KOHEYHOrO 3HaYeHUs
aHanorosoro Bbixoga. MNMopagok kannbpoBKn cneayroLwuin:

1) TMopkniounte K aHanorosomy Bbixogy AO uHAMKaTOpa 06pasuUOBbI U3MEpUTENbHLIN NpuGop —
MUnNIaMnepMeTp NOCTOSIHHOTO TOKa.

2) B pexume koHdurypaumn yctaHoBuTe napameTp CALO_01.oF "KanubpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AO". Haxmute knasuwy [¢].

3) Haxxumas knasuwm [A] wnu [V], ycTaHOBWTE BENWYMHY BbIXOOQHOIO CUrHama no MunnuamnepMeTpy,
pasHyto 0 MA (nnn 4 MA), cooTBeTCTBYIOLWYI0 0% Anana3oHa, B 3aBUCUMOCTW OT UCNOMHEHNS KaHana.

4) HaxmuTe knaeumwy [¢].

5) YctaHoBuTe napametp CALO_02.rn "KannbpoBka KOHEYHOro 3HayeHWs aHanoroBoro Bbixoga AO".
Haxmute knasuwy [&].

6) Haxumas knasuwm [A] wnu [V], ycTaHOBWUTE BENWYMHY BbIXOOQHOIO CUrHama no MunnvamnepmeTpy,
paBHyto 5 MA (nnu 20 MA), cooteeTcTBylowwyto 100% AnanasoHa, B 3aBUCUMOCTU OT UCMOMNHEHNS KaHana.

7) Haxwvute knasuwy [&].

8) Ansa 6onee ToyHOM KanUMBPOBKN kaHana LMKNMYECKN NOBTOPUTE OMepaLmio HECKOMNBbKO pas.

9) [1ns NpoBepKU KOPPEKTHOCTU KanmbpoBku ucnonedynte napametp CALO_00.ot. YcTaHOBMB KnaBuLwamMm
[A] vinn [ V] HeoGxooumMoe 3HavyeHne, NpoBeEpPbTE BEMMYMHY BBIXOLHOMO CUrHana no MunnuamnepmeTpy. 3HadeHme
BbIXOOHOrO CUrHana gOMmKHO NMMHENHO M3MeHsTbCA Ha oTpeske oT 0 % ao 100 % ¢ 3agaHHOM NOrpELLHOCTLIO.
Heobxodumo nomMHUMBb, YTO MNocre npoBeaeHust KanubpoBkM HeoOGXOOUMO NPOM3BECTM 3anUCb MapamMeTpoB B

9HeproHesaBnCMMylo NamMmATb, B NPOTUBHOM Clydae BBejeHHadA MHd)OpMaLI,VIﬂ He 6y,u,eT COXpaHeHa npu OTKN4YeHUn
NUTaHNA MHOMKaTopa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA
TexHUYecKkoe 06CnyKUBaHMe 3aKYaeTcsl B NpoBeAeHUN paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocriefylowemMy YCTpaHeHU0 HedOoCTaTKOB, BbISIBMIEHHbIX B MPOLECCe  KOHTPOMs;  NpochunakTuyeckomy
obcnyXmBaHuio, BbINOSTHSEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBIO, ANUTENBHOCTHIO U B ONpeAeneHHOM Nopsiake;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHUE KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
obGcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
MNpeHebpexxeHne MepamMmu NPeAOCTOPOXKHOCTU M NMpaBUIaMKU IKCNyaTaLuMm MoXeT cTaTb NPUYNHOWN
TpaBMUPOBaHMWA NepcoHarna unu noBpexaeHus obopyaoBaHus!
[Ona obecneyeHus 6e3onacHOro Ucnonb3oBaHUA OOOPYAOBaHUA HEYKOCHUTENbHO BbINOMHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ UTM-115 ecTb nopaxatollee OeNCcTBUE INEKTPUHECKOro TOoKa.
McTOYHMKOM OnacHOCTM eCTb TOKOBEAYLLME YaCTW, KOTOPbIE HAaXOASATCSA Mo HanpsXKeHUEM.

6.2.2 K akcnnyataumMum wuHOMKaTOpa [JOMyckalwTca nuvua, MMewwue paspeweHve ans pabotel B
anekTpoycTaHoBKax HanpsixeHnem oo 1000 B 1 n3yumBLuMe pyKoBOACTBO MO 3KCNyaTaumum B NOSIHOM 00beMe.

6.2.3 Okcnnyataums WHOMKaTOpa paspeluaeTcsl Npy HamnMyMu WMHCTPYKUUW Mo TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpedbutenem B YCTaHOBMEHHOM MOPSAKE W yyuTbIBalOWEN cneumduky
NPUMEHEeHNs WHAUKaTopa Ha KOHKpPeTHOM obbekTte. [lpu MOHTaxe, Hanagke W akcnnyaTauum Heobxoanmo
pykosogcteoBaTbcs JHAOI 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTuyeckme paboTbl AOMKHbI MNPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpwn pasbopke nHAMKaTopa ANS YCTpaHEHWUs HeucnpaBHOCTEW Npubop AoMmKeH OblTb OTKMHOYEH OT
CETW 3NEKTPONUTAHUS.

7 XpaHeHune U TpaHCNoOpTUpPOBaHue

7.1 YcnoBuAa xpaHeHUs1 MHAMKaTopa

7.1.1 Cpok xpaHeHus B noTpebutensckon Tape - He 6onblue 1 roga.

7.1.2 WNHgukaTop [OIMKEH XpaHUTbCS B CYXOM W BEHTUIIMPYEMOM MOMELLEHMU Mpu TemnepaTtype
okpyxatowiero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C un oTtHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAIOTCA PEKOMEHAYEMbIMMU.

7.1.3 Bo3gyx B nomMeLleHWM He [OSKeH copepaTtb Mbiv U MPYMEecKH arpeccuBHbIX NapoB W rasos,
BbI3bIBaIOLLMX KOPPO3MIO (B YACTHOCTU: ra30B, COAepXaLLNX CEPHUCTBIE COeAVHEHNS UM aMmMuKaKk).

7.1.4 B npouecce XpaHeHUs WM 3KChayaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop u He
nogBepranTe ero HWKakoMy MexaHW4ecKOMYy BO3[OENCTBUIO, Tak KaK YCTPOMCTBO MoOxeT adedopmMmupoBaTbcs U
NnoBpeANTbLCS.

7.2 YcnoBusa TPpaHCNOPTUPOBaHNA NHANKaTOpPAa

7.2.1 TpaHcnopTMpoBaHWe MHAMKaTOpa B YNakOBKe NPeanpusiTUA-U3roTOBUTENS OCYLLECTBNSAETCS BCEMU
BMAAMM TPAHCNOPTa B KPbITbIX TPAHCMOPTHBLIX CPEACTBaX. TpaHCNopTMPOBaHME caMorieTaMmmn JOIDKHO BbIMOMHATLCA
TONbKO B OTaNIMBaeMbIX repMEeTU3MPOBAHHbBIX OTCEKaX.

7.2.2 HovkaTtop AOMKEeH TPaHCMOPTUPOBATLCA B KNMMATMYECKMX YCIOBUSIX, KOTOpPbIE COOTBETCTBYIOT
ycnosusim xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaeneHun He Huxe 35,6 klMa n TemnepaType He HWKe MUHYC
40 °C unu B ycnosusax 3 npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pasrpy304HbIX paboT M TpaHCNOPTUPOBaHWM 3anakoBaHHLIA Npubop He LOIKeH
noaBepratbCsi pe3kMM yaapam U BNUsSHUIO aTMocdepHbIX ocagkoB. Cnocob pasMelleHust Ha TpaHCMOPTHOM
CpeacTBe AOMKEeH UCKNoYaTb NepeMeLleHe nHankatopa.

7.2.4 Tepep pacnakoBbIBAHNEM MOCIE TPAHCMOPTUPOBAHWS NMPU OTpULATENBbHOM TeMnepaType MHOAUKaTop
HeoOX0AMMO BblAepXaTb B TedeHne 3 YacoB B YCNOBUsIX xpaHeHust 1 cornacHo FOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 MNMpoussoauTens rapaHTUpyeT COOTBETCTBME MHAMKATOPA TEXHUYECKUM ycnosusam TY Y 33.2-13647695-
004:2006. Mpu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagkv u aKcnnyatauum, ykasaHHbIX B HACTOSLLEM PYKOBOACTBE, NOTpebuTenb NviiaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTWWHBLIA CpOK 3KchnyaTauum - 5 neT co OHSA OTrpysku uHAvKatopa. [apaHTUiHBLIA CPOK
KCnnyaTauum MHOAMKaTOPOB, KOTOPbIE MOCTaBMSAOTCA Ha 3KCMOpPT - 18 mMecAueB Co AHA MPOCNeAoBaHNs ux vyepes
rocyAapCTBEHHYIO rpaHuly YKpauHbl.

8.3 Mo goroBOpeHHOCTU C NOTpebUTenem npeanpusiTUe-u3roToBUTENb OCYLLECTBISIET NocnerapaHTUiiHoe
TeXHM4Yeckoe o6CnyXMBaHUE, TEXHUYECKYID NOAAEPXKKY W TEXHUYECKME KOHCYMbTauuu no BCEM BuAaM CBOEW

npoayKuuu.
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MpunoxeHus

NMpunoxeHune A-labapuTHble U npucoeaUHUTENbHbIE

pasmepbl
Pa3mepsbi uHOukamopoe (ducniees): Lugppoeoli ducnneli JluHeliHbIl uHOUKamop
s~ ]
..‘ 8 %
o mp
(P (P 45
PucyHok A.1 — BHewHuli 8ud MUKpPONpoueccopHo20 UHOUKamopa
Bud Bud Bud
c3adu c6oKy cnepedu

O
O

96

PekomeHdyemasi monuwjuHa wyuma om 1 0o 5 mm.
PucyHok A.2 - [abapumHbie pa3mepbl
Pa3memka omeepcmul Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Pasmemka omeepcmutl Ha wume
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NMpunoxeHue b - NoaknoyeHne npubopa. Cxema

BHELWHNX coeanHeHUuM

MpunoxeHue b.1 NMogknioveHne niaukatopa NTM-115

WUTM-115. Bug c3agu

X1

X3| |X5

=

PucyHok b.1 — PacrionoxeHue 8HeWHUX cOeOUHUMEbHbIX pa3bemMos uHoukamopa UTM-115:

Mutanue
~220V

- X1 - Pasbem nooKoYyeHUs numaHus,
- X2 - Pazbem rnodknodeHusi uHmepgpeltica RS-485,
- X3 - Pazbem nodknroveHusi QuckpemHbix 8bixo008 DO1-DO4,

- X5 - Paszbem rnodkmo4YeHuUs1 aHarno208020 8xoda, aHaro208020 8bIX00a.

*

MuTtanue

Wurepdeiic

=24V

AvckpeTHbie
BbIXOAbI
DO1..4

5 -
= 3
%2}

Ananorosbiit Bxog Al

Tok  Tepmo- TCM
Hanp. napa TCIM
-

[ 0D %

> -
RH AHanorosblit
- I Bbixog AO

> 221y
. 25mA

PucyHok b.2 — Cxema eHewHux coeduHeHuUl uHOukamopa UTM-115

MpumeyaHuns.
1. Hewucnonb3yemble KNeMMbl COEAVHUTENBHBIX Pa3bEMOB MHAMKATOPA He MOAKoYaTh,
2. HasHauyeHve nepemblyek st HACTPOMKN BXOA0B/BbIXOAOB CM. Tabnuupl 4.2, 4.3.
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MpunoxeHue B.2 NMogknioyeHne aHanNoroBbIX 4aTYNKOB C NACCUBHbLIMU
BbIXogamu

AHanoroBbIN gaTymK
C NacCcuBHbIM BbIXO4OM

PucyHok b5.3 - lNodknovyeHue k uHdukamopy MTM-115 aHano2o8bix dam4uKko8 ¢ nacCcusHbIMU 8bixo0amu

MpunoxeHue B.3 NMoakntoyeHne ANCKPETHBLIX Harpy3ok K uHaukartopy UTM-115

OntocumucTop TpaHan- Pene Pene TpaHan- OnTOoCUMUCTOP
cTop cTop

S HE

PucyHok B.4 - [Nodkmo4yeHue OUCKpemHbIX Hagpy30K K uHoukamopy UTM-115

lMpumeyaHusi.

Mpn noaknioYeHUn WHAOYKTUBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COnMeHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOA4aM KOHTponnepa Bo u3bexaHue BbiIXO[4a M3 CTPOS BbIXOAHOMO TpaH3ncTopa us-
3a OonblWOro TOKa CaMOWMHAOYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnvBaTb
Grokmpytowuii avoa VD — cM. cxeMy nogknioveHus. BHelWwHW anop ycTaHaBnMBaTh Ha KaaoM KaHarne, kK KoTopomy
NOAKI0YEHA NHAOYKTMBHASA Harpyska.

Tun yctanaBnmBaemoro guoga KO209, KO258, 1N4004...1N4007 vnu aHanorvyHbl, pacCYnTaHHbIA Ha
obpaTHoe HanpsikeHne 100 B, npsimoiri Tok 0,5 A.
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PekomeHgauum no nogknoYeHUo I/IHAyKTI/IBHOI7I Harpy3ku gnsa mexaHun4deckoro perne

raoe, R1 - peauctop MJIT-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHAOYyKTMBHas Harpyska.

PucyHok b.5 — Cxema noOkroyeHuUsi UHOyKmueHoU Hazpy3ku Ot MexaHu4ecKoeo pere

MpumeyaHus.
1. Ha pwucyHke B.6 ycnoBHO noOKasaHO pacronoOXeHWe W Ha3HayeHWe 3aMblKaloLMX KOHTaKTOB
mMexaHu4eckoro pene kaHanos DO1 - DO4.
2. MakcvmManbsHO A0NyCTUMOE HanpsXXeHne n MakcumarnbsHO AONYyCTUMBbIN TOK:
- 0o 250 B (8 A) nepemeHHOro Toka npu pe3vcTUBHOW Harpyske;
- 8o 250 B (3 A) nepemMeHHOro Toka npu MHAYKTUBHOW Harpy3ske (cosg=0,4);
-oTr 5B (10 mA) oo 30 B (5 A) NOCTOSAHHOIO TOKa Npu PE3NCTUBHOW Harpyske.

PekomeHaauum no nogknoYeHUO VIHFIyKTVIBHOFI Harpysku ansa cmuMmmcrTopa

OnTocumucTop X3

roe, VS1 - BHELWHNIA CUMWCTOP, YCTaHOBIEHHbIA HA paanaTtop;
R1 - peanctop MJIT-1-39 Om-5%;
C1 -koHpeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHOyKTMBHasA Harpyska;
FU1 - nnaBkmin npegoxpaHutens.

PucyHok b.6 — Cxema nodkroyeHuUsi uUHOykmueHoU Hazpy3ku 011 cumucmopa

MpumeyvaHus.

1. Ha pucyHke B.6 ycnoBHO mnokKasaHO pacnofioXEHUWE W Ha3HaAYeHWe 3aMblKaloLWMX KOHTaKTOB
onTocummcTopa kaHana DO1.

2. Hewncnonb3yemble KneMmMmbl COeAMHUTENBHOrO pasbema XP3 He nogkniovarsb.

3. MakcumanbHO [OMNyCTUMOE HarnpsbkeHne nepeMeHHoro Toka 6-300 B, makcvmanbHO AonyCTUMbIN
nepemMeHHbI Tok 700 MA.

PekomeHaauum no Mcnosnb3oBaHUKO MaNoMOLHbIX ONTOCUMUCTOPOB

ManomoLHble  OnTOCMMUCTOPbI  MpedHasHaYeHbl Ans  KOMMyTauun Uene nepemMeHHoro Toka.
OnTocumMmucTopbl 06eCcneyYnBaloT rarbBaHUYECKYH M3ONALMIO YNPaBAALWMUX Lene OT CUITOBLIX U HEMOCPEACTBEHHO
YyNpaBnsloT MOLHBIMA CUJIOBLIMU 3fIEMEHTAMU - MOJTYNPOBOOHNKOBBLIMM CUMWUCTOPaMM, KOTOpblE OTKPbIBAOTCS
UMMNYNbCOM TOKa OTpMLATENIbHOM MNONsipHOCTU. ManoMOLLHbIE ONTOCMMUCTOPbI MOTYT TaKkKe YNpaensTb Napomn
BCTPEYHO-NaparnnenbHO BKIMHYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLHOMY OMTOCMMMUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TONbKO OAMH BHELUHUN
CUMWCTOP UMK odHa napa BCTPeYHO-NapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

MMNynbCHBIN BbIXOQHOW TOK MarnoMOLLHOrO ONTOCUMUCTOPa MoXeT gocturatb 1 A, HO TOMbKO B MOMEHT
BKIMIOYEHUS1 BHELLUHEro cuMucTopa (Unu napbl TUPUCTOPOB), MO3TOMY HEMb3s MCMNONb30BaTb 3TOT BbIXO4 Kak
penerHbIn, Harpyas ero NOCTOSAHHOW Harpy3kon. [pu nogknoyYeHnn BHELIHUX CUMWUCTOPOB criedyeT yuuTbiBaTb
orpaHuyeHne no ynpasBnstoLWeMy BbIXOAHOMY TOKY MANIOMOLLHOMO BbIXOAHOIO ONTOCUMUCTOPA.

Kaxabli BbIXOAHOW OMNTOCMMUCTOP C BHELIHWM MOLUHBIM CMMUCTOPOM (MIV NapoW TUPUCTOPOB) MOXET
ObITb nogkntoyeH k nwbon dase (A, B unu C). Kaxabli BbIXOAHOW ONTOCMMWUCTOP MMEET CBOW BCTPOEHHbIN
OeTeKTop HyneBoro HanpshXXeHus ¢asbl, YTO NO3BOMSIET BKMHOYATL HArpy3ky TONbKO NP MUHUMAIbHOM HanpsiXXeHun
Ha Hen.
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PeKomer,yeMble CXeMbl NoAOKNMH4YeHNA BHELWWHNX CUMUCTOPOB U HaArpy3oK npmeeaeHbl Ha pUCyHke b.7.

DO1 - DO4
R1 FU1
L {1} ! } °
L I L
R3
~220V
VS1
—_—cC1
R2 1 RH N
T 1 °
1 1 I ¢
PucyHok b.7 — Cxema noOKmro4YeHUs1 BHeWHe20 cumucmopa
MpunoxeHune b.4 Cxema nogknioyeHusa nHrepcenca RS-485
MpeobpasosaTtens MHTEpdENcoB
RS232/485 USB/RS485 L no 1200m
BlMN-485 BlMn-52
RS232 N
nnn
E A+
USB - RS485
=l )
— B? o
..... 3 LO
RGND
A+ B- A+ B- A+ B-| po32ycrpoiicrs | At B- A+ B-
01 02 03 30 31
UTM-115 UTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.8 - OpeaaHu3auyus uHmepgeticHol cesizu mexdy OBM u ycmpolcmeamu

1. KTIK moxeT 6bITb nogkntoyeHo Jo 32 yCTponcTB, BKMoYas npeobpasoBaTens uHtepdericos brMiN-485 unn
Brn-52.

2. O6wasa anvHa kabenbHOM NMMHUK CBA3KN He JomkHa npeBbiwaTe 1200 M.

3. B kauecTBe kabenbHOW NMMHUM CBA3W NPEeANoYTUTENBHO NCMONb30BaTb SKPAHUPOBAHHYIO BUTYIO Napy.

4. [OnvHa oTtBeTBNEeHUn Lo AomKkHa ObiTb Kak MOXHO MEHbLLIEN.

5. K uHTepdeicHbiM BXxogam MpuOOPOB, PacrofOXeHbIM B KpaWHWX TOYKax COeAMHUTENbHOW JNHUMU,
Heob6XoAMMO NOAKMIYUTL [Ba TepMuHanbHbIM pesuctopa conpotueneHnem 120 Om (R1 n R2).
MopxkntoyeHne pesnctopoB k koHTporepam NeNe 01 — 30 He Tpebyetcs. MNoaknoueHne TepMUHanNbHbIX
pe3ucTtopoB B 6rnoke npeobpasoBaHua nHtepgenco BIMN-485 unu BrNN-52 — cm. B PO Ha BIMA-485 unu
BrN-52. MogkntoveHne TepmnHanbHux pesmctopoB B U TM—-115 — cm. pucyHok B.9.

6.

X2
+A || 2] «—> "5
MpruemonepenatTymk S VnTepdeiic
RS-485 & P
-B . 22 «—>
120 Om )
— | TERM w23
100 Om
GND t— 1 RGND | 24
|

PucyHok b.9 - PekomeHOyemasi cxema roOkroyeHuUsi uHmepghetica RS-485

MpumeyvaHums.

1. Bce oTBETBUTENN MPUEMO-NEPELATYNKOB, MPUCOEAMHEHHbIE K OAHOW OOLleN nepefatollent NuHWK,
[OIMKHbI COrnacoBbIBaTbCS TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObiTb Kak MOXHO MEHbLLEN.

2. HeobxoamMmoCTb 3KpaHMpoBaHusA Kabenem, no KOTopbiM nepeaaeTcs MHAOPMaLUs, 3aBUCUT OT ONMHbI
KabenbHbIX CBA3el U OT YPOBHS MOMEX B 30He Npoknaaku kabens.

3. MpumeHeHWe aKpaHNPOBaHHOW BUTOWM Napbl B MPOMBILLMIEHHbIX YCIOBUSAX ABNSETCS NPeanoyTUTENbHbIM,
MOCKOSbKY 3TO 0becrneynBaeT NosyvyeHne BbICOKOrO COOTHOLLEHNUS CUrHan/Wym v 3aluTy oT CUHa3HON MOMEXMU.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLNMN

MwukponpoueccopHbii uHamkatop UTM-115 moxeT o6ecnednTb BbINOMHEHNE KOMMYHUKALIMOHHOW (OYHKLNN
no uHTepdency RS-485, nos3Bonsitollert KOHTponupoBaTb M MogudmuMpoBaTb €ro napameTpbl Npyv MOMOLLM
BHELLHEro ycTponcTBa (KoMMnbloTepa, MUKPONPOLLECCOPHOW CUCTEMBI YNPaBeHns).

MHTepdenc npegHasHayeH pAna KoHdurypupoBaHus npubopa, ANS MCNOnb3oBaHWA B KayecTBe
yAaneHHoro npubopa npu pabote B COBPEMEHHbIX CETAX ynpasrneHus u cbopa nHdopmaummn (npuema-nepegaydv
kKomaHa u gaHHbix), SCADA cuctemax v T.0.

MpoTokonom cBsisn no uHTepdericy RS-485 sensetcs npotokon Modbus pexvum RTU (Remote Terminal
Unit).

Ona  paboTbl HeoGXOAUMO YCTAHOBUTb CKOPOCTb OOMeHa [AaHHbIMW Mexay wHamkatopom u [K,
ycTaHaBnuaaeTcs Ha yposHe SYS B napameTtpe 03.br:

[SYS_03.br] CkopocTb, 6ut/c
0000 2400
0001 4800
0002 9600
0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

[Mpn obmeHe No MHTepdENCHOMY KaHamy CBSA3W, eCrv NpoMCXoAWT nepedadva AaHHbIX OT MHAMKaTopa B
ceTb, Ha nepegHen naHenu WTM muraeT nigukatop IHT.

MporpammHoO gocTynHble perncTpbl uHankaTopa NTM-115 npuBeaeHsl B Tabnuue B.1.

JocTtyn Kk perMctpam nporpaMMUpOBaHUS U KOHMUrypauum paspellaeTcs B CryyYae 3anucu B peructp
paspeLueHns nporpammupoBaHmst Ne2 3HadeHus "1", 3HadeHMe KOTOPOro MOXHO M3MEHUTb Kak C NepegHern naHenm
nHgukaTopa UTM-115, Tak n c MK.

Mpunoxexue B.1 UHTepcencHbIN BBOA

B nHgmkaTope UTM-115 nmeeTtcsa BO3MOXHOCTb MHTEPENCHOIO BBOAA.

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

Mpu nHTEpdericHom BBOAE M3MEPSEMOro napameTtpa HacTPOMKM MOZYNA HopManm3auum u UnbTPOB He
MMEIT CMbICNA, Tak KaKk cUrHan no nHTepdgency nepegaetcs cpasy B MoAayfb MaclutabnpoBaHus curHana.

Mpun ceTeBom obmeHe cBeToamon UHT muraeT kaxabin pas, koraa UTM-115 gaeT oTBET Ha NPUCTAHHBIN emy
3anpoc.

Mpu nHTepdencHoM BBOAE MOXHO 3aaBaTb 3Ha4YeHue:

- aHanorosoro Bxoga (Al_00.tP=0000), ucnonb3dyetca ANA MHOWKaALMKM TEeXHOMNOrMYecKoro napameTpa,
nony4aemMoro no UHTepgency oT BHELUHWUX YCTPONCTB;

- anckpeTHbix Bbixogos (DO_00.tP=0000), ncnonb3yetcs Ana ynpasneHns UMNynbCHbIM UCMNONHUTENbHbLIM
MEeXaHW3MOM WIn TEXHOMNOrMYECKON CUrHanusaumnen no MHTep@ency oT BHELLHUX YCTPONCTB.

Mpn vHTepdencHoM BBOAE HEOOXOOUMO MPaBUNIBHO yKasaTb HOMEpP peructpa Ans COOTBETCTBYHOLLENO
BxoAa vunu Bbixoga (tabnuua B.1).

HacTtpoiika wnHTepdpencHoro obmeHa ocyulecTBrnsieTcsa Ha ypoBHe SYS B napametpe 06.to, B koTOopom
3aflaeTcs 3Ha4YeHue TarMayTa oXxuaaHust 0GHOBMNEHNS AaHHbIX.

Ecnn Bpemsi TaiimayTa BbIWo, @ AaHHble ¢ MK He npuvwnu, To MHAMKATOp BOCMPUMHUMAET 3TO Kak obpbiB
cBs3un. [Ins undpoBOro AMcnnes n NMHENHOro HauKaTopa BO3MOXeH BbIOGOp MeToaa MHavkaumm B criydae obpbiBa:

- Aansa uudpposoro aucnnes (napametp ind_01.Md): 0000 — mwuraiowee nocnegHee 3HadeHue, 0001 —
Murarouiee nocriegHee 3HadeHue n cumeonsl “Err”, 0002 — muratowine cumsonsl “Err”;

- ANns nNuHerHoro nHavkatopa (napameTp ind_03.Md): 0000 — nocnegHee 3HayeHue, 0001 — muratowlee
nocnegHee 3HayeHve (Mcnonb3yeTcs Anst Tuna unankauum "cermeHT"), 0002 — 3HayeHne napameTpa B "0".

B cnyyae obpbiBa BO3MOXEH BbIOGOp G€30MacHOro nosioXKeHUs OUCKPETHbLIX BbIXOAOB, KOTOPLIA 3adaeTcs B
napameTpe do_05.SF: 0000 — nocneaHee nonoxeHune, 0001 — Bbixoa oTkmntoyeH, 0002 — BbIXOA BKITOYEH.
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MpunoxeHue B.2 MNMporpammHo aoctynHble peructpbl UTM-115

Tabnuya B.1 — [MpoepammHo docmyrnHble peaucmpbl uHOukamopa UTM-115

© T =
I 0 1]
ex5 e H
5 ,§ g g & ®opmar My aMmeHOBaHue napameTpa [Ouana3oH n3meHeHuUst
£29 c (mecaTUYHbIE 3Ha4YEHUA)
IIc K AaHHbIX MeHI0
ec©°
Pernctp naeHTndmkaumm niamkatopa:
Mn.6anT - kog (Mogenb) uHaukatopa 83 | 23 83 DEC (sHadeHue peructpa)
03 0 INT SYS_00.id DEC, 9 4F HEX (no-6aunTHo)
Crt.6anT - Bepcus nporp. obecneyeHus 979 DEC (no-6awiTtHO)
23 DEC
03 1 INT SYS_01.ur Bepcusi nporpammHoro obecneyexus 9
0 — 3anpeLueHo,
03/06 2 BYTE SAVE_00.En | PaspelueHne nporpaMMmpoBaHus 1 — paspeLIeHo
03 (8,9) FLOAT | [atumcrtxc, | SHaueHue Temneparypol Aat4mka OT -40 go 100 °C
TEPMOKOMMEHcaLMu
03/06 600-603 BYTE | Bbixoasi DO geor“"'CTp"' AVCKPETHBIX BbIXOR0B DOT =1 ¢ _ 1y 4 _ gyn,
03/06 1000 INT MepenHsas 3HayeHne BXOQHOro aHanoroBoro OT MUHyC 9999 70 9999
naHenb curHana Al
03/06 | (1200,1201) | FLOAT ”ﬁgﬁgg:” S;‘f‘H"ae;:eAIBX°”“°r° aHanorosoro OT MuHyC 9999 A0 9999
03/06 1400 INT MepepHsas 3HayeHne BbIXOAHOro aHanoroBoro 0T 0 % g0 100 %
naHenb curHana AO
03/06 (1480,1481) FLOAT MepepHsas 3HayeHne BbIXOAHOro aHanoroBoro OT 0 % a0 100 %
naHernb curHana AO
0000 — nHTepdencHbIn BBOA
0001 — 0-5 MA
0002 — 0-20 mA
0003 — 4-20 mA
0004 -0-10B
0005-0-2B
0006 — 0-75 mB
0007 — 0-200 mB
0008 — TCM 50M
0009 — TCM 100M
03/06 5000 INT Al_00.tP Twun aHanorosoro BxogHoro curHana Al 0010 —rp.23
0011 — TCI 50, Pt50
0012 — TCIM 1000, Pt100
0013 —rp.21
0014 — Tepmonapa TXK (J)
0015 — Tepmonapa TXK (L)
0016 — Tepmonapa TXKH (E)
0017 — Tepmonapa TXA (K)
0018 — Tepmonapa TIM10 (S)
0019 — Tepmonapa TIP (B)
0020 — Tepmonapa TBP (A-1)
0000 — nuHenHasa
0001 — kBagpaTuyHas
03/06 5001 INT Al_01.Fn Twvn wkanbl BxogHoro curHana Al 0002 — nuHeapun3oBaHHast
0003 — Tepmonapa
nMHeapu3oBaHHasi
03/06 | (5002,5003) | FLOAT Al_02.0F ':V'f'r’ggj"'j'g e HKATIB BXORHOTO OT MuHYC 9999 10 9999
03/06 | (5004,5005) | FLOAT Al_03.mn E;f:gj‘j“: A CAST tkanbl Bxonoro OT MuHyC 9999 A0 9999
03/06 5006 INT Al 04.dP MNonoxeHne geunmMmanbHOro 0 — «xxXxXx», 1 — «XXX.X»,
- pasgenutens BxogHoro curHana Al 2 — &XXXX», 3 — «X.XXX»
MocTosiHHas BpeMeHU BXOAHOMO
03/06 5007 INT Al_05.tF LumndpoBoro unbTpa Ans BXOOHOTO Ot 000.0 go 60.00*
curHana Al
MakcumanbHas AnuMTensHOCTb
03/06 5008 INT Al_06.KF MMMYNbCHOM MOMEXU AN BXOOHOTO Ot 000.0 go 60.00*
curHana Al
Al_07.oF KoadhpuumneHT koppekumn (cmelleHue
03/06 | (5009.5010) | FLOAT | (82000 ongffgro KT KopPe ( )| O muHyc 9999 a0 9999
03/06 5011 BYTE Al_08.1C MeTopn TemnepaTypHOI KoppeKLun 0 — pyyHas
BXoAHoro curHana Al 1 — aBTOMaTnyeckas
3HauyeHve TemnepaTypbl B pexuve
03/06 (5012,5013) FLOAT Al_09.tC py4YHOI KoMneHcauun BxogHoro curHana | OT muHyc 9999 no 9999
Al1 ot Tepmonap
0306 | (5014,2015) | FLOAT | AI_1o.L1 | rexHonorudeckas curkamusauna MIN | oo 9999 1o 9999

ans sxoga Al




36

[podomxkeHue mabnuupl B.1 — [MpoepammHo docmyrnHble peaucmpbl uHOukamopa UTM-115

AapwuiiHas curHanusaums MIN ana Bxoga

03/06 | (5016,5017) | FLOAT ALTLHT | OT MuHyc 9999 A0 9999
03/06 | (5018,5019) | FLOAT | AI_12.HS 15;‘;2’;0{””9“3” curkanmuaauns MAX Bns | o1 e 9999 1o 9999
03/06 | (5020,5021) | FLOAT Al_13.L2 ;\fjﬁ’:%a“ curkanmuaaums MAX ans OT MuHyc 9999 A0 9999
'mcTepesnc TexHonornyeckom
03/06 | (5022,5023) | FLOAT AIIAH2 | e raatin MIN. MAX arm xoa Al OT MuHyc 9999 710 9999
'McTepesnc aBapunHon curHanuaaumm
03/06 | (5024,5025) | FLOAT ALLTEHS | VK MAX ans xona Al OT MuHyC 9999 10 9999
Twn NCTOYHUK aHanoroBoro curHana ana
03/06 8001 INT AO_00.5C ynpaBneHusi aHanoroeblM Bbixogom AQO 0000, 0001
MopsaaKoBbIN HOMEP UCTOYHMKA
03/06 8002 INT AO _01.nM aHanoroBoro curHana Ans ynpasneHns 0000, 0001
aHanorosbiM Bbixogom AO
0000 — npsimoe
03/06 8003 BYTE AO_02.dr HanpaBneHune BbIXOQHOrO CuUrHana 0001 — o6paTHOE
03/06 | (8004,8005) | FLOAT | AO_00.oF | SHadeHue BXOAHOTO curHana, pasHoe 0% | ooy 9999 1o 9999
BbIXOAQHOIo curHamna
03/06 | (8006,8007) | FLOAT AOQ_01.n | SHAUEHME BXONHOIO CUTHANa, PaBHOS OT MuHyc 9999 A0 9999
100% BbIXOAHOrO curHana
03/06 14000 INT do1_00.tP g"or1""‘a PaBOTLI BLIXOAHOTO yCTPOViCTBA OT 0000 o 0005
03/06 | (14003,14004) FLOAT do1 01.L YcraBka MIN BbixogHoro yctpovictea DO1 | Ot muHyc 9999 go 9999
03/06 | (14005,14006) | FLOAT do1_02. H éCOT;”’BKa MAX BeixoaHOrO yCTpO/iCTEA OT MuHyc 9999 A0 9999
03/06 | (14007,14008) | FLOAT | do1 03Hs | I“crepesuc ycrasok MIN, MAX OT MuHyc 9999 710 9999
BbIXoAHoOro yctponctea DO1
,D,J'IVITeJ'IbHOCTb nMmnynbca BbIXOQHOIO
03/06 14009 INT do1_04tM | L s DOA OT000.0 70 999.9
Be3onacHoe nonoxexHune BbIXOOHOIoO
03/06 14010 INT do1_05.SF yctponctea DO1 B cnyyae nponagaxusi 0000-0002
CBA3N
03/06 14020 INT do2_00.tP gg;Ka PaBOTLI BLIXOAHOTO yCTPOICTBA OT 0000 o 0005
03/06 | (14023,14024) | FLOAT do2 01.L Ycraska MIN BbixogHoro yctponictea DO2 | OT muHyc 9999 no 9999
03/06 | (14025,14026) | FLOAT | do2 02. H é‘gg“a MAX seixonoro ycTpoiicTsa OT MuHyc 9999 710 9999
03/06 | (14027,14028) | FLOAT | do2 03Hs | I“crepesuc ycrasok MIN, MAX OT MuHyc 9999 70 9999
BbIXOAHOro yctponctea DO2
03/06 14029 INT d02_04.tM | AMTENLHOCTL MMMYNbCA BLIXOAHOTO OT 000.0 [0 999.9
yctporicta DO2
Be3onacHoe nonoxeHue BbIXOOHOIoO
03/06 14030 INT do2_05.SF yctporictBa DO2 B cny4ae nponagaHus 0000-0002
CBA3N
03/06 14040 INT do3_00.tP g%r:‘;"‘a PaBOTLI BLIXOAHOTO yCTPOICTBA OT 0000 fo 0005
03/06 | (14043,14044) FLOAT do3 01.L YcraBka MIN BbixogHoro yctpovictea DO3 | Ot muHyc 9999 oo 9999
03/06 | (14045,14046) | FLOAT | do3_02. H é‘ggBKa MAX BeixopHoro ycTpoicTsa OT MuHyc 9999 70 9999
03/06 | (14047,14048) | FLOAT | do3 03.HS | I“crepesuc ycrasok MIN, MAX OT MuHyc 9999 A0 9999
BbIXxogHoro yctponctea DO3
03/06 14049 INT d03_04.M | AMMTENbHOCTL MMMYNbCa BbIXOAHOTO OT 000.0 f0 999.9
yctporictea DO3
Be3onacHoe nonoxeHune BbIXOOHOIoO
03/06 14050 INT do3_05.SF ycTponctea DO3 B cnyyae nponagaHusi 0000-0002
CBA3U
03/06 14060 INT do4_00.tP g‘gz*‘a PaBOTLI BLIXOAHOTO yCTPOViCTBA OT 0000 o 0005
03/06 | (14063,14064) | FLOAT do4 01.L Ycraska MIN BbixogHoro yctpoiictea DO4 | Ot muHyc 9999 no 9999
03/06 | (14065,14066) | FLOAT do4_02.H 56‘323"3 MAX BeixoHOrO yCTpOiCTEa OT MuHyc 9999 Ao 9999
03/06 | (14067,14068) | FLOAT | do4 03.HS | I“crepesnc ycrasok MIN, MAX OT MuHyc 9999 710 9999
BbIXOAHoOro yctponctea DO4
03/06 14069 INT do4_04.tM | AMMTENLHOCTL MMMYNbCA BLIXOAHOTO OT 000.0 [0 999.9
yctponctea DO4
Be3onacHoe nonoxeHune BbIXOOHOIO
03/06 14070 INT do4_05.SF yctporictBa DO4 B cnyyae nponagaHus 0000-0002
CBA3N
LNX_00.Qt KonunuectBo y4acTkoB nuHeapusauum ]
03/06 19000 INT LNY 00.Qt nepBoro BxofgHoro curHana Al1 0002-0020
(19001,19002) LNX_01.Pt Ab6cLmcchl OnopHbIX TOYEK NMHeapusaumm
03/06 . FLOAT . 00.00-99.99
(19039,19040) LNX 20.Pt nepeoro aHanorosoro sxoga Al1
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(19041,19042) LNY_01.Pt OppauHaTbl ONOPHBIX TOYEK NHeapusauum
03/06 FLOAT NEPBOro aHANOroBoro Bxona Al OT mMuHyc 9999 no 9999
(19079,19080) LNY 20.Pt

03/06 37002 INT ind_00.gp | [OMIOXEHUE ACLMMANLHOTO PA3AGTIMTENA | 000 006
uncppoBoro ancnnest

03/06 37003 INT ind_01.Md | DKM MHAUKALMI UMGPOBOTO AUCTINER | 540 0002
npy OTCYTCTBUW CBA3U

03/06 37012 INT ind_02.tP Tun oToBGpaxeHns nuHenHoro nHamkatopa | 0000-0004

03/06 37013 INT ind_03.Md | CSKAM HAVMKALWN NIMHENAHOTO 0000-0002
MHAMKaTopa Npy OTCYTCTBUW CBA3W

03/06 18500 INT SYS_02.nd CeTeBon agpec (Homep Mogynsi B ceTw) 0001-0255

03/06 18501 INT SYS _03.br CkopocTb 06MeHa 0000-0012

03/06 18502 INT SYS_04.Pt KoHTponb YeTHOCTM 0000-0002

03/06 18503 INT SYS_05.St Cron 6ut 0000-0001
TavimayT oxuaaHus OGHOBNEHWSI AaHHbBIX

03/06 18505 INT SYS_06.to NPU MHTEPAEHCHOM BBOAS 0-9999 ¢

03/06 40000 INT ill-ifqume koga AL aHanorosoro Bxoga

03/06 40001 INT AKTyarbHble HaCTPOWKMN KannuGpoBKu 1000 — 5500
Hayana wkansl BxogHoro curHana Al1

03/06 40002 INT AKTyanbHble HaCTPOWKN KannbpoBKku 4000 — 20500
KOHLa WKanbl BxogHoro curHana Al1l
KannbpoBka Hayana v KoHUa LKanbl (1000 — 3000),

03/06 | 41002,41003 | INT curHana 0-5 MA (14000 — 16000)
KannbpoBka Havana v KoHua LKarnbl (1000 - 3000),

03/06 | 41004,41005 | INT cvrrana 0-20 mA (14000 — 16000)
KannbpoBka Havana v KoHua LKarnbl (1000 - 3000),

03/06 | 41006, 41007 |  INT curHana 4-20 MA (14000 — 16000)
KannbpoBka Hayana v KoHUa LKanbl (1000 — 3000),

03/06 | 41008, 41009 INT curHana 0-10 B (14000 — 16000)
KannbpoBka Hayana v KoHUa LKanbl (1000 — 3000),

03/06 | 41010, 41011 INT cvrrana 0-2 B (14000 — 16000)
KannbpoBka Havana u KoHua LwKarbl (1000 - 3000),

03/06 | 41012,41013 | INT cvrHana 0-75 mB (18500 — 20500)
KannbpoBka Havyana v KoHua LuKarnbl (1000 - 3000),

03/06 | 41014,41015 | INT curHana 0-200 MB (13000 — 15000)
KannbpoBka Hayana v KoHua LKanbl (1000 — 3000),

03/06 | 41016, 41017 INT curHana TCM 50M (4000 — 6000)
KannbpoBka Havana v KoHua LKarnbl (3500 - 5500),

03/06 | 41018,41019 | INT cvriana TCM 100M (9500 — 11500)
KannbpoBka Havana v KoHua LKarnbl (1000 - 3000),

03/06 | 41020, 41021 INT cvrHana rp.23 (4500 — 6500)
KannbpoBka Hayana v KoHua LuKanbl (1000 — 3000),

03/06 | 41022,41023 | INT curHana TCM 507 (8500 — 10500)
KannbpoBka Hayana v KoHua LKanbl (3500 — 5500),

03/06 | 41024, 41025 INT curbana TCI 10001 (18000 — 20000)
KannbpoBka Havana v KoHua LuKarnbl (1000 - 3000),

03/06 | 41026,41027 | INT cvrHana rp.21 (7500 — 9500)
KannbpoBka Havana v KoHua LuKarnbl (1000 - 3000),

03/06 | 41028,41029 |  INT cvrnana TXKK (J) (15500 — 17500)
KannbpoBka Hayana v KoHua LKanbl (1000 — 3000),

03/06 | 41030, 41031 INT curnana TXK (L) (16500 — 18500)
KannbpoBka Hayana v KoHua LKanbl (1000 — 3000),

03/06 | 41032, 41033 INT curHana TXKH (E) (16000 — 18000)
KannbpoBka Havana 1 KoHua LKarnbl (1000 - 3000),

03/06 | 41034,41035 | INT curnana TXA (K) (13000 — 15000)
KannbpoBka Havana v KoHua LKarnbl (1000 - 3000),

03/06 | 41036,41037 |  INT cvrkana TNN10 (S) (5000 — 7000)
KannbpoBka Havana u KoHua LKarnbl (1000 - 3000),

03/06 | 41038,41039 | INT curnana TrP (B) (4000 — 6000)
KannbpoBka Havana u KoHua LKarnbl (1000 - 3000),

03/06 | 41040, 41041 INT curnana TBP-1 (A-1) (8500 — 10500)

03/06 40400 INT KannbpoBka HavanbHOro 3HayeHns 5000 — 15500
BbIXOAHOro aHanorosoro curbana AO

03/06 40401 INT KannbpoBka KOHEYHOrO 3HaYEeHUs 19000 — 25500
BbIXOAHOro aHanorosoro curiana AO

03/06 40604 INT 3HauyeHue koga ALIM gatuunka
TEpMOKOMNeHcaLmm

03/06 40605 INT KannbpoBka HayanbHOro 3Ha4yeHus 0— 100
JaTynka TEpMOKOMMNeHcaLumm

03/06 40606 INT KannbpoBka KOHEYHOrO 3HaYeHUs AaTymka 700 — 900
TEPMOKOMMNeHcaumm

03/06 40600 BYTE | SAVE 01.uS | CoxpaHeHue HacTpoek 0000

0001 — coxpaHuTb

*

B peaucmp ssodumcsi yenoe yucso b6e3 3ansmod, Harnpumep, 100, ymo 6ydem omeedampb 10 cekyHOam

D peeucmp 8600UMCs Ue/10e YUC/IO Oes sanamou, Hanpumep, 100, 4mo Oyoem omeedams 10 CekyHoam
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B.3.1 ®opmaT Kaxporo 6anTta, KOTopbii NPUHMMaETCA U NnepefaeTcsa npubopamm, cnenyloLWNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglwmn 6uTt nepenaeTca nepsbIM.

Kagp Modbus coobueHns cnegytowwimn:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

k x 8 BITS

16 BITS

Foe k<16 — konu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
perucTpoB, TO 3TO yKa3biBaeT Ha OLIMOOYHBIN 3anpoc (koA OWmnbKM 2).

B.3.2 Device Address. Agpec ycTponcTBa

Agpec uHoukatopa (slave-yctpownictBa) B cetu (1-255), no koTopomy obGpauwaetca SCADA cuctema
(master-ycTporcteo) co ceomm 3anpocom. Koraa yaaneHHbii npubop nockinaeT CBON OTBET, OH pa3meLlaeT 3TOT Xe
(cobcTBEHHbIN) agpec B 3TOM nosie, YTobbl master-ycTponcTBo 3Hano, kakoe slave-ycTponcTBO OTBEYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbLIW KO4 onepauumn

WNTM-115 nopgaepxuaeT cnegyrowime yHKLMK:

Function Code DyHKLMA
03 YteHue pernctpa(os)
06 3anucb B 0OWH perncTp

B.3.4 Data Field. Mone nepeaaBaembIx gaHHbIX

MNMone paHHbIX coobLLEeHus,

nocbinaemoro SCADA cuctemon ypaneHHomy npubopy,

COAEPXUT

[06aBOYHOI0 MHGOPMAaLIMIO, KoTopasi Heobxoanma slave-ycTpoicTBy Ans Aetanusaumm dyHkUmMn. OHa BKIoYaeT:
® HayarbHbI aapec perucTpa v KoMYecTBo perucTpoB Ans gyHkummn 03 (YTeHure)

® aflpec perncTpa u s3HayeHue aToro pernctpa Ans dpyHkuum 06 (3anwce).

[Mone AaHHbIX cOOBLLEHNs, NOCLINAaemMoro B OTBET yAaneHHbIM NpMbopoM, COAEPXKMIT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLnmBaeMblX PErMCTPOB
® afipec perncrpa v 3HadeHue aToro perncrpa ans dpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNIbLHOW CYMMbI

3HayeHne 3Toro nons - pe3ynbTaTt KOHTPONA C NOMOLLbK UUKINYECKOro n3bbITOYHOrO Koaa (Cyclical

Redundancy Check - CRC).

Mocne dopmupoBaHua coobuieHns (address,

function code,

data) nepeparoee ycTponcTBO

paccuntbiBaeT CRC koA u nomellaeT ero B KoHel, coobuenus. MpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOro coodLeHnsa 1 cpaBHMBaeT ero ¢ nepepanHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO MMEET MEeCTO KOMMYHUKaLUMOHHas olmnbka. YCTPOMCTBO HE BbIMOMHAET AEUCTBUMIA U HE OaeT OTBET B Cryyae

o6HapyxeHuss CRC oLumnbku.

NocnepoatensHocTb CRC pacyeTos:

O©CoONOODAWN=

. 3arpyska CRC peructpa (16 6uT) egunmnuamn (FFFFh).
. Ncknovarowee UIN ¢ nepebimm 8 6uT Banta coobuieHus n cogepxmmbivm CRC pernctpa.
. CoBur pesynbTaTta Ha oavH OuT BNpaeo.
. Ecnu cosuraembiin 6ut = 1, nckniovatrowee UNU cogepxmumoro pernctpa ¢ A001h 3HauyeHnem.
. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.
. NosTopsATb Warn 3, 4 n 5 noka 8 caBuroB He ByoyT UMETH MECTO.

. Ncknovarowee UITN co cnepytowmmn 8 6ut 6ainTta coobuueHus n cogepxmmbim CRC peructpa.
. MoBTOpATHL Warvn ot 3 oo 7 noka Bce 6aiTbl cooOLWEeHNs He obpaboTatoTcs.
. KoHneuHoe copepxnmoe perncrpa u bygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

Korga CRC pa3melyaeTcs B KOHUe coobuieHuns, mnagwmi 6ant CRC nepenaeTtcsi nepBbIM.
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MpunoxeHue B.4 ®opmaTt KoOmaHg

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepyowmn popmart ncnonedyetca Ang nepegaym sanpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctpomncty SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1BYTE 1BYTE HB LB HB LB LB HB

OtBeT yctponctea. RETURNED FROM DEVICE:
DATA

AII::))IIED\IQI(E:SS Fggg;'g:;N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «<NUMBER OF REGISTERS» 1 n <16 — KonunyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe

Mpumep 1:
1. UteHue perncrpa

3anpoca 3akasaHo 6onee 16 pernctpos, ungukatop NTM-115 B oTBeTe orpaHMYMBaEeT UX KONMYECTBO A0 NEpBbIX
16-Tn perncTpos.

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt ycTtponctea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucsb B peructp (06)

Cnepytowas KomaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

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

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

MpunoxeHue B.5 PekomeHgaumm no nporpaMmMmmpoBaHnio oOMeHa JaHHbIMU C

nHamkatopom UTM-115

Mpumep pacyeTa KOHTPOMNbHOM CyMMbI Ha s3bike CU:

unsigned int crc_calculation
{
unsigned int crc;
unsigned char bit counter;
crc OxFFFF;

//

while ( number byte>0 )
{
crc ~= *buff++ ; //
bit counter=0; //
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; //
crc ~= 0xA001;//
}
else
{
crc >>=1; //

}
bit counter++;
}
number byte--;
}

return (crc);

//
//
//

(unsigned char *buff, unsigned char number byte)

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with 0xA001

shift to the right 1 position
increase counter
adjust byte counter

final result of crc
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mHaukaTopa UTM-115

Tabnuya I - CeodHasi mabnuya napamempos uHOukamopa UTM-115

NMpunoxeHune I' - CBOAHaA Tabnuua napameTpos

Eau- 3aBoa-
M. MapameTp HULbI [Ouvana3oH n3meHeHusi ckue | War nsme- | pas- Mpumeyane
n3me- napameTpa HacT- HeHus Aen
peHus ponku
Al (H 1) HacTpoiika napameTpoB aHanorosoro Bxoaa Al
0000 — nHTepdenCHbI BBOA
0001 - 0-5 MA
0002 - 0-20 mA
0003 — 4-20 mA
0004 -0-10B
0005-0-1B
0006 — 0-50 mB
0007 — 0-100 mB
0008 — TCM 50M
TexH 0009 — TCM 100M
00.tP | Tun BxogHoro curHana . 0010 — rp.23 0000 0001
ea. 0011 — TCM 501, Pt50
0012 — TCI 100r1, Pt100
0013 —rp.21
0014 — Tepmonapa TXK (J)
0015 — Tepmonapa TXK (L)
0016 — Tepmonapa TXKH (E)
0017 — Tepmonapa TXA (K)
0018 — Tepmonapa TMM10 (S)
0019 — Tepmonapa TI1P (B)
0020 — Tepmonapa TBP (A-1)
0000 — nuHerHasn
0001 — kBagpaTn4Has
01.Fn | TN WKankl BXoaHoro 0002 — nuHeapnaoBaHHas 0000 | 0001
curHana 0003 — Tepmonapa
JInHeapusoBaHHasa
HwxHuin npegen wkanbl TEXH. Ecnu n.00.tP BbiGpaH
02.0F BXO[HOIO CHIHANA en. OT MuHyc 9999 o 9999 0.000 0.001 B AManasoHe 0008-
BepxHuin npegen wkansl TexH 0020, To aHaqatue
03.r P P ’ OT MuHyc 9999 o 9999 100.0 0.001 3TUX MYHKTOB
BXOOHOro curHana en. VU3MEHUTb HENMb3sl
Wcnonb3yeTcs npu
0000. g
MonoxeHune 000.0 NHTEpPdEeNnCcHOM
04.dP | peumMmanbHoro 00 O'O 000.0 BBOAE
pasgenutens 0 600 aHarnoroBoro
) curHana
05.4F | [1oCTOAHHAs BpemeHu cek 000.0-060.0 000.1 | 0.001
LmcpoBoro punbTpa
MakcumanbHas
06.KF | anutenbHOCTb cek 000.0-060.0 000.1 0.001
MMMYNbCHON NOMeXu
07.0F | CMEWeHE aHanoroBoro | TeXH. | o e 9999 109999 | 000.0 | 0.001
BXoAa eq.
MeToa TemnepaTypHoim 0000 — py4Has koppeKuis T=Tuam+Tkop.pyd
08.tC | koppeKuun BXOOHbIX 0001 — asTomarueckas 0000 0001 T=Tuam+Tkop.aBT
KoppeKuus (No BHeLUHeMy
CurHasioB oT Tepmonap [aTuvky BHYTpY NpuBopa)
3HauyeHue TemnepaTyphbl B
09.tC | PEKMME PYHHOM KODPEKLIA | TEXH. | o \1ive 9999 10 9999 | 000.0 | 0.001
BXO[HbIX CUTHAMNoB OT en.
Tepmonap
YcTtaBka "MUHUMYM" TexH
10.L1 | TexHonornyeckom e ’ OT MuHyc 9999 o 9999 30.00 0.001
cUrHanusauum A
YcTtaBka "Makcumym" TexH
11.H1 | TexHonornyeckon e ’ OT MuHyc 9999 o 9999 70.00 0.001
cUrHanusauum A
'nctepesuc TexH
12.HS | TexHONOrMYyeckown e ’ OT MuHyc 9999 o 9999 2.000 0.001
curHanusayum A
13.L2 | YCraBKa asapuiiHoit TEXH- | OT MuHyc 9999 no 9999 10.00 | 0.001
curHanmsauum MIN2 eq.
YcTaBka aBapuiHom TEXH.
14.H2 cvrHanusaLmn MAX2 en. OT MuHyc 9999 o 9999 90.00 0.001
'ctepesuc
15.Hs | MPEAYNPEANTENLHON TeXH. | Or MuHyc 9999 10 9999 | 3.000 | 0.001
curHanmaaumm MIN2, en.

MAX2
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AO (H ) HacTpoiika napameTpoB aHanoroeoro Bbixoga AO

Tun BXOAQHOro curHana ans

0000 — nHTepdencHbIn

00.SC | ynpaBneHust aHanorosbIM BbIBOA 0000 0001
BbIXO4O0M 0001 — Al
MopsakoBbIN HOMEpP
01.nM | BXogHoOro curHana ans 888? : Z%MCH' 0000 0001
yrpaBnexHusi
HauanbHoe 3HayeHune TexH
02.0F | BXxogHOro curHana paBHoe e ’ OT MuHyc 9999 o 9999 0.000 0.001
0% BbIXOOHOrO curHana A
KoHeuHoe 3HaueHue TexH
03.rn | BXOOQHOro cUrHana paBHoe e ’ OT MuHyc 9999 o 9999 100.0 0.001
100% BbLIXOOHOrO curHana A
HanpaeneHue BbIXOAHOIO 0000 — npsimoe (AO=y)
04.dr cnrnana AO 0001 — obpaTHOE 0000 0001
(AO=100%-y)
DO1 (d 0 ’) KoHdurypaumsa BbeixogHoro yctponcrtea DO1
2833?); NHTEPENCHbIV 0000 - BbIXOZ
0001 — Gonbiue MAX ynpagnsercs no
0002 — meHbLue MIN uHTEpGeiiCY,
0001-0004 -
Jloruka paboTbl BLIXOAHOTO 0003 - B 3oHe MIN-MAX
00.tP . 0001 0001 OTHOCUTESNBHO
yctponctea DO1 0004 - BHe 30HbI MIN-MAX MIN= MAX
(otHOoCcuTEnbHO MIN- MAX COOTBETCTBVIOLIENO
cooTtBeTcTBYytoLero DO) DO yio
0005 — He ucnonbayetcs,
BbIXO[ OTKI.
01. L | Yeraska MIN BeixopHoro | TexH. | o1\ ve 9999 109999 | 40.00 | 0.001
’ ycTponcTtea DO1 en. ’ )
02, H | Yoraska MAX BbixopHoro | TeXH. | o e 9999 70 9999 | 60.00 | 0.001
yctponctea DO1 en.
'mctepesuc yctasok MIN, TexH
03.HS | MAX BbIxogHOro e ’ OT MuHyc 9999 no 9999 2.000 0.001
ycTponcTtea DO1 A
[LIMTENBHOCTb UMY TIbCa 000.0 — ctatuyeckun 000.1-999.9 —
04.tM | BbIXOgHOrO yCTpONCTBA CeK. 000.1 - 999;9 - 00.00 0.001 ATMTENBHOCTL
DO1 VMNYNbCHBIA umMnynsca B
OVHAMUYECKUIA ceKyHaax.
( ) y
BesonacHoe nonoxeHne 0000 — nocnegHee rﬁ;‘:;;lﬁif:“nnpm
05.SF | BIX0AHOrO ycTpoiicTea B NornoxeHve 0000 0001 BBOfE
cnyyae obpbiBa gaTymka 0001 — oTkn.
DO1 0002 — K. aHarnoroeoro
curHana
DO2 (d O E ) KoHdpurypaums BoixogHoro yctpouctea DO2
00.tP MapameTpbl aHanorMyHbI
napameTpam
05.SF KOHqu[rypauMM BbIXOOHOIO
ycTtponctea DO1
DO3 (d O I_’) KoHdurypaumsa BbixogHoro ycrpomcrea DO3
00.tP MapameTpbl aHanorMyHbI
napameTpam
05.SF KOH(bVIvrypaLWIVI BbIXOOHOIO
yctporictea DO1
DO4 (d 0 Lf) KoHdourypauusa BbixogHoro yctponctea DO4
00.tP MapamMeTpbl aHanornyHb!
napameTpam
05.SF KOH(pUrypaLummn BbIXOOHOTO

yctporictea DO1

' —
LNX (L 1 1) A6cumnccbl (X) onopHbIX TOYEK NMMHeapu3auuu aHanorosoro sxoga Al

KonunyectBo yyacTkoB

00.Qit 2-20
nuHeapu3sauum
Abcumncca HavanbHoro
01.Pt | 3HaueHus (B % ot % 0.000 —99.99 0.001

BXogHoro cerana)
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02.Pt

Abcumcca 2-i ToYKK

%

0.000 — 99,99

0.001

%

20.Pt

Abcumcca 20-1 Toukn

%

0.000 — 99.99

0.001

LNY (L n |j) OppauHathbl (Y) onopHbIX TOYeK nuHeapu3saum

n aHanorosoro sxopga Al

KonunuyectBo yyacTkos

cumsonsl “Err”

00.Qt MHeapUaALIH OT2po 20
OppanHaTa HavanbHoro TexH.
01.Pt | 3HaveHuns (B TEXHUYECKNX e OT MuHyc 9999 fo 9999 0.001
eguHuuax) A
02.Pt | OpauHata 2-it Touku ;ZX”' OT MuHyc 9999 o 9999 0.001
20.Pt | OpguHaTta 20-1 To4kK LZXH' OT MuHyc 9999 o 9999 0.001
!
CAL_Al (E L 1) KannbpoBka aHanorosoro Bxoga Al
Kannbposka Havana
00.CL | wkansl aHanorosoro exona ;ex”' OT MuHyc 9999 10 9999 | 0000 0.001
(napameTpa) A
KannbpoBka koHLa Lukarnbl
01.CH | aHanorosoro Bxoaa ;ex”' OT MuHyc 9999 Ao 9999 0000 0.001
(napameTpa) A
KoHTponb pesynbtaToB
02, L | Kanvopoakut Hinkrero xod | 3.000-10.50 TOmbKO KOHTPOTTb
npeaena wkanbl AU
n3MepeHust
KoHTponb pesynbtatos
03.H KanmbpOoBKN KOHE4HOro Koa 9.000 — 39.00 TonNbKO KOHTPOSb
3Ha4YeHus LWKanbl AU
N3MepeHust
COR_Al (E O ") Koppekuus aHanorosoro Bxoga Al
Koppekuusi aHanorosoro TEXH. Wnanumpyet
00.Cr BXOAA en. OT MuHyc 9999 fo 9999 PV=PV+A
KoadhduumeHT Koppekumnm
01.0F | (cmelyeHne) aHanoroBoro ;eXH' OT MuHyc 9999 o 9999 0.000 0.001 WHonumpyet A
BX04a A
-
CAL_AO (L A L 0) KanubpoBka aHanoroBoro Bbixoaa AO
WHankaums n nameHeHne
00.ot | cocTosAHUS aHanoroBoro % 0-100
Bblxoga AO
01.0F Kannbposka Hyns
aHanorosoro Bbixoga AO
Kannbposka makcumyma
02.rm
aHanorosoro Bbixoga AO
IND (1 1 d) HacTpounku nHgukauum
0000 - 0000.
0001 - 000.0
0002 - 00.00
0003 — 0.000
0004 — nnaBatoLlas
00.dP MonoxeHue 3ansTon 3ansiTas C orpaHNYeHnem 0006 0001
LundpoBoro avcnnes 000.0
0005 — nnaBatowias
3ansiTas C orpaHnYeHnem
00.00
0006 — nnaBatoLlas
3ansTas
0000 — muratoiee
nocrnegHee 3HaveHue WcnonbayeTcs npu
Pexum nHavkaumm 0001 — muratoiee NHTEpdencHoMm
01.Md | undpoBsoro aucnes npu nocriegHee 3HayeHue un 0001 0001 BBOAE
OTCYTCTBUM CBA3MN cumBonsl “Err” aHanoroBoro
0002 — muratowme curHana




43

OkoH4aHuUe mabnuypi I - Ceo0Hasi mabnuya napamempoe uHOukamopa NTM-115

Twvin HANKaUUN NUHENHOro

0000 — cermeHT

0001 — cermeHT C
yCcTaBkamu curHanmsaumm
0002 — ructorpamma

02.tP 0003 — ructorpamma ¢ 0003 0001
uHAaukaTopa
yCcTaBkamu curHanmsaumm
0004 — ructorpamma ¢
HyneM B NPOV3BOSIbHOW
TOYKE
1) Ucnonbayetcs
npu
0000 — nocneaHee gggzzqaemmom
Pexum nHavkaumm ?ag%jeme aHanoroBoro
03.Md | aHanoroBoro nHavkaTopa — Muraoluee 0002 0001 curHana
nocriegHee 3HayeHue
npu OTCYTCTBUW CBA3MN 0002 — 3HaYEHME 2) 0001
napamerpa s "0 ucnonb3ayeTcs
TONbKO Ans Tuna
MHAVKaL N
"cermeHT"
HavanbHoe 3HaveHune
04.0oF | pnana3oHa otobpaxeHus ;ZXH' OT MuHyc 9999 no 9999 0.000
TIMHENHOTO NHAMKaTopa
KoHeuHoe 3HaveHne
05. rn | guanasoHa oTobpaxeHusi LZXH' OT MuHyc 9999 no 9999 100.0
TIMHENHOTO MHAMKaTopa ’
SYS (5 ':’ S) O6LwWue cucTeMHble HAaCTPOUKM
00.id | Kog (Mogenb) nigukatopa 00.77
Bepcusa nporpammHoro
Ot.ur obecneyeHus 00.04
02.nd CeTteBon agpec (Homep 0000-0255 0001 0001 0000 — oTknto4eH
) VHAMKaTopa B cetn) OT cetn
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
03.br | CkopocTb obmMeHa 6ut/c 0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
0000 — 6e3 koHTpons
YeTHOCTU
04.Pt | KoHTponb YyeTHOCTH 0001 — koHTpon Mo 0000 0001
YeTHOCTU
0002 — koHTpOnb Mo
HEYEeTHOCTM
0000 — oguH 6uT
05.St | Cton 6uT 0001 — asa 6uTa 0000 0001
TavmayT oxmaaHus
06.to | oGHOBNEHMS AaHHBIX NpU Ccexk. Ot 0 go 9999
UHTepdericHoM BBOAE
Koppekuusi nokazaHumn
07.CL | patuuka °C
TEPMOKOMMEHCaLWK
SAVE (S H Ly E) CoxpaHeHue napameTpoB
00.E PaspelueHve 0000 — 3anpeLueHo
.En
nporpaMMmMpoBaHust 0001 — paspelueHo
S 3anuck napameTpoB B 0000
01.uS | aHeproHe3aBUCUMYIO 0000
HAMSITS 0001 — 3anucatb
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INlucT pernctpaumm nsameHeHnn

Homepa nncTos (cTpaHnL) Bcero }
Nam. nucToB Ne Bxogswwmin Ne conpoBoxaato- Moan. [ara
B [1OKY- [OKYMeHTa LLlero OKyMeHTa u gata
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 44 ver.79.09 MapwukoT | 29.08.2014
0.4A.
1.01 44 ver.79.11 MpuBeneH B cOOTBETCTBUE C Mapukot | 02.07.2015
HOBOW MPOLLNBKON a.A.
1.02 44 ver.79.12 McnpasneHa Tabnuua Cnaesik | 21.04.2017
[Mana3oHOB 3HA4YeHUN AA
aHarnoroBoro curHana B koge
ALII B cooTBETCTBUE C HOBON
NPOLUNBKON
1.03 44 ver.79.14 MpuBeneH B COOTBETCTBUE C Cnaesk | 26.02.2018
HOBOW MPOLLIMBKON AA.






