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JaHHoe pykosoOcmeo o aKchyamauyuu sensemcs  oguyuanbHol  dokymeHmauyued
npednpusmus MUKPOII.

lpodykuyusi npednpusmusi MUKPOJ] npedHa3Ha4YyeHa O aKCimyamayuu Keanuguuupo8aHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeememeyruue rnpueMbsl, U [MONbKO 8 UWenisiX, OnucaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmue npednpusmua MUKPOJ1 ebipaxaem 60nbwyo - ApU3HamesbHoCmMb  mem
crieyuanucmam, Komopble npunazaom 6onbwue younus Ons noddepKKU 0omedYyecmeeHHOo20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euwle cbepeanu ceow cusy Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTosiliee pykOBOACTBO MO 3KCnnyatauuu npefHasHadeHo Ans O03HaKoMIeHust notpebutenen c
HasHayeHneM, MoAensiMU, MPUHUMUMOM [OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3KCrfyaTaumen u obcnyxmeBaHnem
MHAMKaTOpa TEXHOJIOrMYeckoro MukponpoueccopHoro UTM-4 (B ganbHeliwem - uHgukatop UTM-4).

BHUMAHUE ! Mepen ncrnonb3oBaHem nHOmMKaTopa, noxanymucra,
03HaKOMbTECb C HACTOALLMM PYKOBOACTBOM Mo 3aKcnnyarauum.UTM-4.

MpeHebpexeHne Mepamu nNPefoCTOPOXHOCTU U IpaBunaMm
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpoBaHuA nepcoHalia unun
noepexaeHnsa obopynosaHus!

B cBA3M c nocTosiHHOM paboToM MO COBEPLUEHCTBOBAHUIO
MHOMKaTopa, MOBbLILAKLWEN €ero HafgeXHoOCTb U yhyywaloLlei

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHUA, He OTpaXeHHble B HacToALeM n3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HaumeHOBaHWsIX NMapameTpoB, Ha PUCYHKaX, NMpU LUMPOBbIX 3HAYEHUSIX M _B TEKCTe WCMOoSb30BaHbI
cokpalleHus n abbpesuaTypbl (CM. Tabnuuy |), o3Havatowme cneayolee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HaMmeHoBaHue 3HauyeHue
(cumBon)
PV nnn X Process Variable Mamepsiemas.BenninHa (KOHTpOnvMpyembii un
PErynpyemMbit napameTp)

T, t Time Bpewms, nHTepBan BpeMeHun

Al Analogue Input AHanoroBbIv BBOA,

DO Discrete Output [nckpeTHbIN BbIBOA

EEPROM Electrically Erasable SnekTpryeckn cTupaemMoe nepenporpamMmmpyemoe
Programmable Read-Only NOCTOSHHOE 3arnoMMHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access | BHeproHesaBncumoe 3anoMmHaroLLee YCTPONCTBO C
Memory NPON3BOJIbHBIM JOCTYNOM

1 OnncaHune npubopa

1.1 HasHavyeHue HguKaTopa

Whaunkatopel  WUTM-4  npepnctaBrisgtoT cOOOM  HOBBIM  KNMAacC  COBPEMEHHbIX  YHUMBEpPCanbHbIX
yemblpexkKaHasibHbiX UNPPOBbIX WHAWKATOPOB C AMCKPETHbIMW Bbixogamu. B cBoem CTpykType uWHOUKaTopbl
cofepxaT Yembipe He3agUCUMBIX KaHana n3aMepeHusi.

Nuankatop NTM-4 nossomsieT obecneynTb BbICOKYHD TOYHOCTb M3MEPEHMS TEXHONOrMYECKOro napamMmeTpa.
OmnuyumernbHol ocobeHHocmbiO - MHoukaTopa WTM-4 dBnseTca Hanuume TpexypoBHEBOW raribBaHW4eCKON
n3onsauMm Mexay BXogamu, BbIXOAAMU U Lenbo NUTaHUS.

MHovkaTop mpegHasHa4eH. Kak Ansi aBTOHOMHOrO, Tak U Ansl KOMMMEKCHOro mcnonb3oBaHus B ACYTI B
3HepreTnke, MeTannyprMm, XuMmM4eckon, NMLLEBON N APYrMX OTPaCcsX NPOMBILLEHHOCTU U HAPOAHOIO XO3ANCTBA.

Uupukatop UTM-4 npeaHa3HauyeH:

® [Nl M3MEPEHUs ) YETbIPEX KOHTPONMPYEMbIX BXOAHbIX (OU3MYECKUX MapaMeTpoB (TemnepaTypa,
[aBrneHue, pacxod, ypoBeHb M T. n.), obpaboTkn, npeobpasoBaHMA U OTOBPaXEHUs MX TEeKyLMX 3HaYeHWN Ha
BCTPOEHHbIX YeTblpexpa3psaaHbIX LMpoBbIX MHOUKATOpax,

e nHavKaTop OopMUpyeT BbIXOAHbIE AUCKPETHblE CUrHarbl YNpaBfeHUs BHELHUMW UCMONHUTENbHbIMM
MexaHnusmamu, obecrmeuvrBas OMCKPEeTHOe YnpaBrieHue B COOTBETCTBUM C 3a4aHHOW MNonb3oBaTeneM JOrmkon
paboThl,

® NHOMKATOp MO3BONSIET OTOOpaxaTb 3Ha4YeHWst TEXHONMOrMYEeCcKUX MapameTpoB, MorydYaemblX Mo
UHTEPENCY OT BHELLHWX YCTPOWCTB,

e uHAMKaTop hopmMMpyeT curHambl TEXHOMOrMYEecKon curHanusauun. Ha nepenHen naHenu umetoTcs
WHONKATOPbIAANS CUrHanM3aumm TEXHOIOMMYECKN OMAaCHbIX 30H, CUIHamnbl MPEBbLIWEHMS (3aHUXKEHUS) N3MepPSeMbIX
napameTpos,

e wunHaukatop WTM-4 MOXeT wucnonb3oBaTbCAd B CUCTEMAX CUrHanM3auun, OGNMOKMPOBOK M 3awnT
TEeXHOMOrMyeckoro o6opyaoBaHus.
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roe:

AA, BB,

1.2 O603Ha4YeHune MHAUKaATOPa N KOMMNJIEKT NOCTaBKU

1.2.1 'HgukaTop o603HavaeTcsi crieayowmnm o6pasom:

NTM-4-AA-BB-CC-DD-E-F-U,

CC, DD - cooTtBeTcTBEHHO Ko Bxoaa 1-ro, 2-ro, 3-ro u 4-ro kaHanos:

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

02 — lMNocTosHHbIN TOK 0T 0 MA 0o 20 MA,

03 — lNocTosAHHBIN TOK 0T 4 MA 0o 20 MA,

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

05 — Hanpsxenwne ot 0 mB go 50 mB,

06 — HanpseHwne ot 0 mB go 200 mB,

07 — HanpsxeHne ot 0 B go 1 B,

08 — TCM 50M, W190=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 nnioc 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 TXKK (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 TIMP (B), ot 0 °C go nntoc 1800 °C,

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

21* — Pt 500, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
22* — Pt 1000, W1¢0=1,391, oT muHyc 50 ¢C go nntec.650 °C,
23* — ConpoTuenexue ot 0 Om go 1000 Om.

E - ko BbIXOOHOrO aHarnoroBoro curHana:

0 — aHanoroBbIN BbIXOA OTCYTCTBYET,
1—-0T1 0 MA g0 5 MA,

2 — o1 0 MA go 20 MA,

3 — o014 MA go 20 MA,
4—-0o10Bmo10B.

F - tun BbIXOOHbIX OANCKPETHbLIX CUTHal10B:

0 — OUCKpPETHbIE BbIXOA4bl OTCYTCTBYHOT,
T — TpaH3NCTOpPHbIE BbIXOAbI,

P — peneliHble BbIXOAHI,

C — oNTOCUMUCTOPHbIE, BbIXOAbI.

U - HanpsikeHne nuTaHns:

220 - 220/BinepeMeHHOro Toka,
24 — 24 B NOCTOSSHHOIO TOKa.

* Mo otpenbHOMY/ 3aka3y. [lpy 3akase AaHHbIX TUMOB CUrHanoB OyaeT HEeBO3MOXHA MepecTporika Ha
curHansl TCM u TCI gpyrux TvnoBs B yCroBusx notpeburens.

BHumaHune! MNpwn 3akase an6opa Heobxoanmo yKa3blBaTb €ro nofiHoe Ha3sBaHue,

B KOTOpOM

NPUCYTCTBYIOT TUIbl aHANOFOBbLIX BXO40B, aHalmoroBoro  ANCKPETHbIX BbIXOA40B U HanpsaXxXeHne nntaHua.

Hanpumep, 3akasaH npubop: UTM-4-02-07-09-15-2-P-220

[py 5TOM M3FOTOBNEHMIO U MOCTABKE NOTPEOUTENO NOANEXMT:

1) WHgvkaTop TexHonornyeckuii MMKponpoLLEeCCOPHBIN AByxKaHanbHbii UTM-4,
2) nepBbin aHanoroBbIn Bxog Al1, kog 02 — noctosHHbIA ToK OT 0 MA go 20 MA,

3) BTopou aHanorosbln Bxoa Al2, kog 07 — HanpsixeHne nocTtosiHHOro Toka ot 0 MB go 200 MB,
4) TpeTun aHanorobi Bxog Al3, kog 09 — TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200°C,

5)4eTtBepThIN aHanorosbin Bxog Al4, kog 15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C,
6) Bbixog aHanoroBbin AO kof 2 — NocTosiHHBIA Tok oT 0 MA 1o 20 MA,

7) Bbixogpbl guckpeTHble kog P — penelible,
8) HanpspkeHne nutaHus ko 220 — 220B nepemeHHoro toka.
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1.2.2 KomnnekT noctaeku uHamkatopa MTM-4 npusegeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku uHOukamopa NTM-4

LIZANTAN.COM

0O603HayYeHue HanmeHoBaHue nsgenus KonuyecTtBo
MPMK.421457.039 MwukponpoLeccopHbin nHgmkatop UTM-4 1
PykoBoacTBo no akcnnyataumm
MPMK.421457.039 P3 | (u3 pacyeTa - 1 ak3emMnnsap Ha noboe KoNM4eCcTBO U3AENuin NPy NOCTaBKe B 1
OAVH agpec)
MPMK.421457.039 NC | Macnopt 1
M3-02 KoMnnekT KpenexHbiX 3aXXMMHbIX 31TIEMEHTOB 1
734-204 Pasbem gnsa nogknyeHnst uHtepderica 1
734-216 Paszbem ans nogknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 1
231-112/026-000 PasbeM Ans nogknioYeHnst BHELUHNX BXOAHbIX U BbIXOAHbIX Lienen 1
231-103/026-000 Pasbem ceteBon (220 B) 1*
734-203 Pasbem cetesoi (24 B) 1*%
231-131 Pblyar MOHTaXHbIV 1
734-230 Pblyar MOHTaXHbIV 1

* [pu noctaBke MHAMKaTopa ¢ nuTaHvem 220 B nepeMeHHOro Toka
** MNpu nocTaBke MHAMKaTopa ¢ NMTaHnem 24 B nocTosiHHOro Toka

1.3 TexHM4YeCKne XapaKTepucTUKu nHamMKatopa

1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKU aHarno208bIX 8X00HbIX CU2HaI08
TexHU4eckasi XxapakTepucTuka
KonnyectBo aHanoroBbix BXO4OB 4
Twn BXoQHOro aHanoroBoro curHana YHuduumpoBaHHbie (FOCT 26.011-80):
[MOCTOSIHHBIN TOK:
o170 MA 10 5 MA, RBx=400 Om
o1 0 MA Ao.20 MA, RBx=100 Om
oT 4 MA go 20.mA, RBx=100 Om
HanpskeHne nocTosiHHOro ToKa:
ot 0B:40.10 B, RBX=25 kOM
HanpsxeHue:
o170 B oo 1 B, RBx=25 kOM
ot 0 MB go 200 mB, RBx=25 kOm
ot 0 mB go 50 mB, RBx225 kOm
ConpoTusneHue:
ot 0.Om go 1000 Om

3HavyeHue

TepmonpeobpasoBatenu conpotusnexuit (QCTY 2858-94):
TCM 50M, W15p=1,428, oT muHyc 50 °C go nntoc 200°C
TCM 100M, W4o=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nntoc 200°C

TCM 5001, W100=1,391, ot muHyc 50 °C go nntoc 650°C
TCM 10001, W400=1,391, oT muHyc 50 °C go nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Pt500, W100=1,391, ot muHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, ot muHyc 50 °C go nntoc 650°C

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

TXK (L), ot 0 °C go nntoc 800°C

TXK (J), ot 0 °C go nntoc 1100 °C

TXKH (E), ot 0 °C po nnoc 850 °C

TMM10 (S), ot 0 °C go nntoc 1600 °C

TMP (B), ot 0 °C go nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C

< 0,0015 % (16 pa3psgos)

<0,2%

Paspewratowas cnocobHocTts ALIM

Mpenen gonyckaemon 0CHOBHOWN NpuBeaeHHOM
NOFPEeLIHOCTU U3MEPEHUsS BXOOHbIX NapaMeTpoB

Mpegen nonyckaemom 4ONONHUTENBHOM NOrPELUHOCTH,
BbI3BAaHHOW M3MEHEHUEM TEMMNEPATYPbI OKpYXatoLleln cpeapl
Mepvog namepeHust

<0,2%/10°C

He Gonee 0,1 cek

["anbBaHW4eckast pa3BA3Ka aHanoroesoro Bxoga Bxoabl ranbBaHU4ecku M305MpoBaHbl OT APYrnx BXoaos U
OoCTanbHbIX Lenewn, Hanps>xeHune ranbBaHN4YeCcKon pPa3BA3KN HE

meHee 1500 B

MNpumeyaHus

1. Kaxxppin kaHan niaukatopa NTM-4 moxeT 6bITb CKOHCUryprpoBaH Ha noAksoveHve moboro Tuna gaTynka.

2. MNpun 3akase Bxofa Tunma Tepmonapa Ans komneHcaumn Tepmo-OC cBoGOAHbLIX KOHLOB Tepmonapbl B npubope
ncnonb3yeTcs BHYTPEHHWI AaTYMK TemMnepaTypbl, KOTOPbIA YCTAHOBIEH Ha ThbiINbHOW CTOPOHE MHAMKaTopa.
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1.3.2 AHanoroBbIn BbIXO4HOW CUrHan
AO - BbIXO4HOW aHanoroBbI cUrHasm - peTpaHCMUCCUS OQHOMO U3 BXOA4HbIX curHanoB Al1-Al4.

Tabnuya 1.3.2 - TexHu4YecKue xapakmepucmuKu aHano208020 YHUDUUUPOBAHHO20 8bIXOOHO20 cugHana

TexHn4yeckas xapakTepucrmka 3Ha4yeHune
KonunyecTtBo aHanorosbix BbIXOA0OB 1
Tun BbIXOOHOrO aHaNoroBoro curHana YHudmupmposaHHbie (TOCT 26.011-80)

[MOCTOSIHHBIN TOK:

Ot 0 MA go 5 MA, RH <2000 Om
Ot 0 MA 0o 20 MA, RH = 500 Om
Ot 4 MA go 20 mA, RH =< 500 Om
HanpsixeHne nocTosHHOro ToKa:
OT0B o 10 B, RH = 2 KOm
Paspeluatowas cnocobHocTb LIAT < 0,0015 % (16 paspsgos)
Mpenen gonyckaemon OCHOBHOWN NpuBeAEeHHOW NOrpeLHOCTH <02%

(HOpPMMPOBAHMSA BLIXOAHOIO CUrHana nocne kanmopoBku -
[ononHuTenbHas NorpeLlHoCcTb POPMUPOBAHUS BIXOAHOTO
curHana ot UsMeHeHUsl CONPOTUBIEHMS Harpysku

Mpenen gonyckaemon ONONHUTENBHOW NOrPELUHOCTH,
BbI3BAHHOW N3MEHEHNEM TEMMEPATYPbl OKpy>KatoLen cpeabl

<0,1%

<0,2%/10°C

1.3.3 [IMCKpeTHble BbIXOAHbI€ CUrHanNbI
1.3.3.1 TpaH3UCTOpPHbLIN BbIXoA

Tabnuuya 1.3.3.1 - TexHU4YeCcKUe xapakmepucmuku OUCKPEMHbIX 8bIXOOHBIX:cU2Hano8. TpaH3uCmMOopHbLIU 8bIX00

TexHn4yeckas xapakTepucTmka 3HayeHune
KonnyectBo AMCKPETHbIX BbIXO4OB 4
Tun BbIXoda OTkpbITbIvi konnekTop (NPN TpaHaucTopa)
MakcumarnbHoe HanpshkeHne KOMMyTaumm < 40 B nocTosiHHOro Toka
MakcurmarnbHbIV TOK HAarpy3ku KaXxgoro Bbixoga <100.mMA
anbBaHW4Yeckasi pa3Bsidka AVCKPETHLIX BbIXOLOB Bbixogbl FanbBaHUYECKV M30NMPOBaHbl Mexay coboi, oT

OpYyrvx BXOAOB M OCTarbHbIX Lienen, HanpsbkeHme
ranbBaHNYECKOM pa3Bsskm He meHee 500 B

CwvrHan nornyeckoro "0" PasomKHyTOE COCTOSIHME TPaH3UCTOPHOrO KitoYa
Cwvrnan nornyeckon "1" 3aMKHYTOE COCTOSIHNE TPaH3MCTOPHOIO Krkoya.
Bug Harpy3sku AKTUBHas, UHOYKTMBHas!

1.3.3.2 PenenHbIl BbIXOA

Tabnuya 1.3.3.2 - TexHU4ecKue xapakmepuCmuKu QUCKPEeMHbIX 8bIX00HbIX cU2Ha08. PenelHbil 8bIx00
TexHu4eckasa xapakTepucTnka 3HaueHue

KonnyectBo AMCKPETHbIX BbIXO4O0B 4
Tun BbIXOAa MepeknioyarLme KOHTaKTbl pene
MakcvumanbHoe HanpsikeHne KOMMYTauuU REPEMEHHOIO 220 B
TOKa (OenCTByloLLEE 3HAYEHME)
MakcvmanbHoe 3HaYeHne NepeMeHHOro Toka < 8 A npv pe3ancTUBHOW Harpyske
< 3 A npv uHAYKTUBHOW Harpyske (cos®=0,4)
MakcumarnbHoe HanpsbkeHue KOMMYTaLmm nocTosHHoro Toka | ot 5B go 30 B
MakcrmanbHoe 3HayeHne NOCTOAHHOro ToKa npu

Z o oT10MA oo 5A
KOMMYTaLWU pPE3NCTUBHOW Harpyskou
CurHan noruyeckoro "0" Pa3oMkHyTOEe COCTOsIHME KOHTaKTOB pere
CurHan norudeckoi 1" 3aMKHYTOE COCTOSIHWE KOHTaKTOB perne

1.3:3.3 ONTOCMMUCTOPHDbIN BbIXOA,

Tabnuuya 1.3(3.83 - TexHu4eCKUE xapakmepucmuKu OUCKPemHbIX 8bIX0OOHbIX cuaHanos. OnmocuMUucmMopHbIl 8bIX00

TexHu4eckasi XapakTepucTuka 3Ha4yeHue
Konn4ecTBo AUCKPETHbIX BbIXOA0B 4
Tun BeIXoaa MarnomoLLHbIA ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP

HyNeBoro HanpsbxeHusi asbl NO3BOMSAET BKIOYATH Harpysky
TOSILKO MPU MUHUMASTEHOM HaMPSHXKEHUM Ha Hen
(npepoTBpaLlaeT cosgaHue NoMex B CeTH)

MakcumarnbsHoe HanpsPKeHne KOMMYTaLMn NepeMeHHoro He 6onee 300 B nepemeHHOro Toka
(oencTByOLllee 3HaYeHVe) MM MNOCTOSHHOO ToKa
MakcrManbHBIA TOK Harpy3ku KaXxgoro Bbixoga - He Gonee 0.7 A

- B MMNYyNbCHOM pexumMe Yactoton 50 Ny ¢ 4nuTenbHOCTbIo
mmnyneca He 6onee 5mc —go 1 A

- MWKOBBIN TOK Neperpysku ¢ AnuTenbHOCTbI0 umnyneca 100
MKC 1 Yactotor 120 umn/c —go 1 A

Curnan mornyeckoro "0" OTKIMOYEHHOE COCTOSIHME OMTOCMMUCTOPA.

CurHan moruyeckon "1" BkntoyeHHoe cocTosiHMe onTocMMucTopa.

Bug Harpysku AKTUBHAs!, UHAYKTMBHAS
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1.3.4 NMocnepoBatenbHbin NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocredoeamesibHo20 uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

Konnyectso npvemonepeaaTymkos

[o 32 npvemonepeaartymnka Ha OAHOM CerMeHTe

MakcumanbHas AnvHa nMHuM B npegenax
OJHOro cerMmeHTa cetu

o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

[anbBaHM4eckasi pa3Bsi3ka

MHTepdenc ranbBaHN4eCckn M30MMpoBaH OT APYrX BXOAOB-BbIXOA0B 1
OCTasbHbIX Lenen, HanpsXkeHue ranbBaHW4eckon padesidkv He meHee 500 B

1.3.5 dnekTpnyeckue gaHHble

Tabnuya 1.3.5 - TexHU4ecKue xapakmepucmuKku 71eKmponumaHusi

TexHU4yecKas XxapakTrepucTuka

3HayeHue

OnekTponuTaHune (NOAKMHYEHUNE K CETU)

~oT100B 0o 242 B, 50 'y
=0T 18B oo 36 B

MoTpebnsiemas MOLHOCTb

7.7BA

Tok noTpebneHns no nuTaHuo 24B

< 250 MA

3awmTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[NogkntoyeHne

C TbINbHOW CTOPOHbI NpMGopa C NOMOLLbI0 pa3bema — Kremmbl

1.3.6 Kopnyc. YcnoBusa akcnnyatauum

Tabnuya 1.3.6 - Ycnosus akcrinyamauyuu

TexHnYyeckasi XxapakTepucTmka 3Ha4YeHune
Twun kopnyca Kopnyc ansi yTonneHHOro WyUToBOro MoHTaxa
Pa3amepbl poHTanbLHOM pamku 96 X 96 MM
MoHTaxHas rnybuHa 200 mm max:

Bblpes Ha naHenu

92"%% x 925 mm

KpenneHue kopnyca

B anekrpolyurax

TemnepaTypHbI grana3oH

-40°C ... +70°C

KnumaTtuyeckoe ucnonHeHme

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3 koHaeHcauum
Bnarv (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLEHUSIX NMPY OTCYTCTBUM B
BO3Jyxe MbINu, arpECCHBHbIX NApoB 1 ra3oB

ATmocdepHoe gaBnexue

ot1 84 no 106,7 kla

Bnbpauums ¢ Yactoron go 60 Ny ¢ amnutygor go 0,1 mm
MomelleHre 3aKpbITOE B3pbIBO-, NoxapobesonacHoe
MonoxeHne nNpu MOHTaxe JTroboe
CTeneHb 3aluTbl IP30
Macca < 0,6 kr
1.3.7 Mo cTonkoCTU KknMexaHudeckomy Bo3gencteuio unaukatop UTM-4 oTBevaeT wucnonHeHuto 5
cornacHo NOCT 22261.
1.3.8 CpenHee BpeMsi HapaboTkm Ha OTKa3 C  Y4EeTOM  TEXHUYEeCKOro  ObCnyXuBaHus,

pernameHTUPOBaHHOIO PyKOBOACTBOM,MO aKcnnyaTauuu, - He meHee 4em 100 000 vacos.

1.3.9

CpepHee Bpems BOCCTaHOBMNEeHNs paboTocnocobHocTn UTM-4 — He Gonee 4 4acos.

1.3.10 CpepaHuii cpok.akcnnyataumm — He meHee 10 ner.

1.3.11
1.3.12  Usonsaums

CpepgHwnii cpok xpaHerus — 1 rog B ycrosusax no rpynne 1 FTOCT 15150-69.
anekTpuyeckux uenen WTM-4 oTHocuTenbHO Kopnyca v mexgy cobor npwu

TemnepaTtype okpyxatowein cpeabl (20 + 5) °C 1 oTHocuTENbHOW BRaxHOCTM Bo3ayxa Ao 80% BblaepXuBaeT B
TeyeHne 1 MUHYTbl OENCTBUE WCMbITAaTENbHOMO HanpshkeHWs cuMHycoupanbHow dopmbl Yactoton (50 + 1) My ¢
nencreyowium 3HaveHnem 1500 B anst uenen ¢ HOMUHaNbHBIM HanpsbkeHnem o 250 B, n 500 B — gnsa uenen ¢
HOMUWHaMbHbLIM HanpsXxeHnem 24 B.

1.3.137 MuHMMafieHO [JOMyCTUMOE OneKTpUYeckoe COMpPOTUMBIIEHVME W3ONAUMM  MpW  Temnepartype
okpyxatower cpegbl (20'+5) °C n oTHoCcMTENBbHON BriaXXHOCTH Bo3ayxa Ao 80% coctaBnseTt He meHee 20 MOm.
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1.4 CpeACTBa n3mMepeHuns, MHCTPyMEeHT U NPUHaANexXHOCTU

MepeyeHb NpuHaANeXHOCTENR, KOTOPble HEOOXOAWMMbI ANSi KOHTPONS, perynMpoBaHusl, BbINONHeHUs patot
Nno TEXHUYECKOMY oBCnyxunsaHuio nHankaTopa, npueeaeHsl B Tabnuue 1.4 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbI pu obCyxueaHuu
uHOukamopa UTM-4

HavmeHoBaHWe cpeacTB U3MepeHNsl, MHCTPYMEHTa 1 H
o asHayeHune
NpUHaANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbin L300 /3mepeHne BbIXOOHOrO CUrHana u KOHTpob:HanPsPKEHNS AUTaHNs
2 MarasuvH conpotuenenuni P4831 3agartynk curHana
3 dndpdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana u usmepeHue BbIXQQHOro curHana
4 MeraommeTtp 94108 3amepeHune conpoTMBAEHNS U30NALUN
5 MuHUET MeanLMHCKNIA [MpoBepka kavyecTBa MOHTaxa
6 OTBEpTKa Pasbopka kopnyca
7 Msrkasi 6a3b OyuncTka OT NblIW 1 rPs3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka uHOMKaTOpa BbinonHeHa cornacHo [OCT. 26828 Ha Tabnuuke c pasmepamu
cornacHo FOCT 12971, koTopas KpenuTcs Ha ThiNIbHOW CTOPOHE KOopryca U3aenusi.

1.56.2 |_|J'IOM6VIpOBaHVIe MHOWKaTopa npeanpuatTnemM-n3rotosmtenemMm npu BbiNyCcke U3 NpoM3BOACTBa He
npenycMoTpeHo.

15.3 YnakoBka unHgukatopa coorsetcTeyeT TpeboBaHuam FOCT 23170.

154 MHOovkaTtop B COOTBETCTBUM C  KOMMSMEKTOM MOCTaBKM = ynakoBaH COrMMacHO 4epTexam
npeanpuATUS-M3roToBUTENS.

2 ODyHKUMOHaSTbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa UTM-4 nocpedcmeom KoHghu2ypauuu mMoxem 6bimb U3MEeHeHa MmakKum
obpaszom, Yymo mMo2ym 6bimb peweHbi criedyroujue 3ada4u aemomMamusayuu:

v NiHpukaTtopa YeTbipex husnieckmx BEAnYnH,
v" [IByXNO3ULMOHHOTO YrpaBreHusl,
v Tpexno3uLMoHHOro yripaBReHus!.

BHyTpeHHsAs nporpamMHasd_namsaTtb uHankatopa UTM-4 cogepXut Gonbluoe KONMMYeCTBO CTaHAAPTHbIX
DyHKUMIA HEOOXOAMMBIX AMS YNPaBAEHUs TEXHONOrMYeCKMMM NpoLeccaMm 1 pelueHns 60MbLINHCTBA UHXEHEPHbIX
NpVKNagHbiX 3af4aYy, HanpuMep, Taknmx Kak:

e CpaBHeHue pesynbrara, npeobpasoBaHus C yCTaBkaMM MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKJTOHEHMUN,

e NporpammHasi kaaubpoBka KaHana no BHeLIHeMY 06pa3L0oBOMY MCTOYHMKY aHaNoroBoro curHana,

e LUndpoBas unbTpauus (ans ocnabneHns BNUSHNA NPOMBbILLNEHHbIX MOMEX),

® KyCOYHO-NTMHENHasA MHTePNonaAuns BXOOHOIO curHana no 20-Tn To4Kam,

e MaclTabupoBaHue Likanbl U3MepsiemMoro napamMeTpa,

® _KOHGUrypmpoBaHue norvkn paboTbl BbIXOAHbLIX ANCKPETHBIX YCTPONCTB,

® peTpaHCMUCCUS BXOAHOrO aHanoroBoro napameTpa Ha aHarnoroBbil BbIXOA YCTPONCTBA U MHOToe Ap,

® BO3MOXHOCTb 06PaboTkn BXOAHBIX CUrHANoB MaTeMaTn4eCKUMmN YHKLUUSMU.

Nhankatop NTM-4 koHdpuryprpyeTcst Npu nomoLum nepegHen naHenu npubopa nnu vyepes rarbBaHUYeCcKu
pasgeneHHbln nHTepcdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpPUOOpP B Kayectse
yOANEHHOro MHAMKaTopa npu paboTe B COBPEMEHHBIX CETAX yNpaBreHns 1 cbopa uHdopMaumm.

MapameTpbl KOHPUrypaumm nHankatopa MTM-4 coxpaHsitoTCS B S3HEPrOHE3aBMCUMOM NaMSATU.

WHonkatop WTM-4 MoxeT wu3rotaBnuMeBaTbCA MO  MHAOMBUAYaNbHOMY TEXHUYECKOMY 3ajaHuio  Ans
BbIMOMHEHUS KOHKPETHOW TEXHOOMMYECKON 3a4a4um.
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3 KOHCTpyKUMA nHgukaTopa u npuHUMNn paboTbl

3.1 KoHCTpyKUMAa nHaukKaropa

Ha nepegHen naHenu nigukaTopa pasMmeLleHsbl:

- Undpposbie gucnnewn,

- Mngukatopsl yctaBok MIN-MAX TexHonornyeckon curHannsaumm cooTBeTCTBYIOLNX KaHAMNOB,
- MHoukaTopbl COCTOSIHNST AUCKPETHbIX BbIXOAOB,

- KnaBuwmn nporpaMmmMmmpoBaHus.

Ha 3agHei naHenu nHamkaTopa pasmeLLeHbl NPYXUHHbIE pPasbeM-KneMMbl Ansl BHELLHNX COedUHEHNIA.

Lindpposon
avcnnen
MAPAMETP 1

Lincpposon
aucnnen
MAPAMETP 2

Lincpposon
aucnnen
MAPAMETP 3

Lincpposon
avcnnen
MAPAMETP 4

CeeToAamnoaHbIi
nHAUKaTop
UATEpbenca

49 MIKPOA

NAPAMETP 1

MNAPAMETP 2

CeeToamogHble
\ NHOMKaTOPbI
[IMCKPETHBIX
BLIXOJ0B
l K1-K4

NMAPAMETP 3
Knasuwmn
nporpaMMmMpoBaHus
NMAPAMETP 4
CeeToamogHble
NHAMKATOPbI
cuUrHanmsaumm

PucyHok 3.1 - BHewHul eud nepedHel naHesnu uHOukamopa NTM-4

3.2 HasHauyeHue gucnneeB nepegHen naHenu

e Lincdbposon
aucnnen
NMAPAMETP 1

e LludpoBomn
aucnnen
NMAPAMETP 2

e Lincdbposon
aucnnen
NMAPAMETP 3

e LindpoBoi
avucnneun
NMAPAMETP 4

B pexume PABOTA uHOvUMpyeT 3HayeHuMe M3MEepseMOn TEeXHONOrMYECKOW BENUYMHbI
kaHana 1.
B pexxume KOHOUTIYPUPOBAHUE nHavumnpyeT Ha3BaHWe YPOBHSA KOHUrypauuu.

B pexume PABOTA wuHOMUMPYET 3HAYeHWE WU3MEPSIEMOWN TEXHOMOTMYECKOW BENUYUHbI
KaHana 2.
B pexume KOHOUIYPUPOBAHMUE vHonumpyeT HoMep napameTpa KoHdurypaumm.

B pexume, PABOTA vHOvUMpyeT 3HayeHuMe M3MEepsSeMON TEXHOMNOrMYEeCKOW BENUYUHBI
kaHana 3.
B, pexume KOH®UTYPUPOBAHUE wHaonumpyeT 3HadveHve BbiIOpaHHOro napameTpa

KOHpurypaumum.

B pexume PABOTA uvHOMUMPYET 3HAaYeHWe U3MEPSIEMOWN TEXHOSOMMYECKON BENUYUHbI
KaHana 4.

3.3 HasHayeHue cBeTOANOAHBIX UHANKATOPOB

e hgukaTop A

e UHaunkatop V¥

® UHavKaTopbI
K1-K4

e UnaukaTtop IHT

CBeTuTcs, ecnm 3HauyeHne N3MepsieMor BENMYMHbI COOTBETCTBYIOLLENO KaHana npeBbIaeT
3HayeHue ycTaBku cuUrHanusaumm otknoHeHmns MAX.

CBeTuTCSsl, ecrnv 3HayYeHne M3MepsieMON BENUYMHbI COOTBETCTBYIOLLENO KaHana MeHbLue
3HayeHus ycTaBku curHanmnsauum otknoHeHms MIN.

CUrHanmaunpyoT O BKITKOYEHMU COOTBETCTBYHOLLENO BbIXOAHOMO ycTporictBa DO1-DO4.

MwuraeT, ecnv nponcxoanTt nepegaya gaHHbIX No MHTep(beVICHOMy KaHalny CBA3N.



https://lizantan.com/shop/indikator-itm-4

8-800-511-09-43

mlizantan@yandex.ru

LIZANTAN.COM

12

3.4 HasHauyeHuUe KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuuwa [¢']

¢ Knaesuwa [O]

Knasuwa BOJIbLUE.

B pexume KOH®UTYPUPOBAHMUE wncnonbayetcs ANA U3MEHEHWs 3HaveHWs napamerpa
HacTpoviku npubopa. lMpn KaXxOoOM HaxaTuym 3TOW KaBuULIKM OCYLLECTBMASEeTCH yBenuyeHvie
3HavyeHnss usMeHsiemMoro napameTpa. [lpu ygepxuBaHUM 3TOW KMNaBULIM B HAXaTOM
MONOXEHUN YBENNYEHMNE 3HA4YEHNI NPONCXOANT HEMPEPbIBHO.

Knasvnwa MEHbLLUE.

B pexume KOH®UTYPUPOBAHMUE wncnonb3yetcs AN M3MeHeHWs-3HadeHus napametpa
HacTporikn npubopa. MNpy KaxaoMm HaxaTuv 3TOM KraBULLM OCYMIECTBIAETCH, yMeHbLUEHMe
3HayeHuss un3MeHAeMoro napametpa. [lpyu yaepxuBaHWM 3JTOM KMNABULLW B HaXaToOM
MONOXEHUN YMEHbLLEHNE 3HAYEHWI MPOUCXOAUT HEMPEPbIBHO.

Knasuwa BBO[.

Wcnonb3yeTcs Ans NOATBEPXAEHWNA BbINOMHAEMbIX AENCTBUIN W OREpPaLIMi, AR dukcauum
BBOAUMbBIX 3HA4YeHWi. Hanpumep, noaTBepXAeHVE «BXOOa B PEXMM  KOHdUrypauuu,
NPOABWXEHNE MO YPOBHSIM KOHMIypaLumm u T.n.

Knasuwa MEHIO.
B pexvume PABOTA cnyxuT Ans Bbi30Ba, MeHW KoHdurypauun. B pexume
KOH®PUTYPUPOBAHME vicrnonb3yeTcs 4N NPOABWKEHWS MO MEHK KOHUIypaumm.

3.5 CTpykTypHasa cxema nHaukatopa UTM-4

—

Al1 - BXxOAHOW U3MepsieMbiit
KOHTPONUpyeMblit napameTp

Al2 - BxoaHOM! U3mepsiemMblit
KOHTPONMpyembIi napameTp

Al3 - BxoaHOW N3MepsieMblit
KOHTPONMpYeMbii napameTp

Al4 - BxoiHOW n3mepsiembilit
KOHTPONMpyeMbii napameTp

TemnepartypHas koppekuus
XOnogHoro cnas repmonap

MocnepoearensHein MHTEpdenc

RS-485: KoH(Urypuposanue, npuem=

nepeaaya KOMaHa 1 AaHHbIX

MNutanue
=24B;~220B

{3303

2

MWKPO-
KOHTPOJUIEP:

= anroputme6patoTkn
BXOHOTO CUrHana;

= KoHurypauus
V3MepUTENLHOIo kaHana;
- uubposas 0bpabotka
[faHHBIX

- 2 3

Naxens nHankaumm u
Knasuatypb!
AO - AHanoroebI BbIXO4
PetpaHcmuccus
DO1 - auckpeTHbIN Bbixoa 1
H Z '—» Pabotaet no 3agaHHo
nonb3osartenem noruke pabotel

DO2 - auckpeTHbIN BbIXOA 2
bl

PaBoraer no 3anaHHon
nons3osarenem noruke pa601'

PaGoraer no 3agaHHon

DO3 - auckpeTHbIN BbIXOA 3
nonb3oBaTtenem norvuke paboTsl

)

DO4 - anckpeTHblit Bbixoa 4
Pa6oTaeT no 3agaHHoM
nonb3osatenem norvke paboTb!

PucyHok' 3.2 - CmpykmypHasi cxema uHoukamopa UTM-4

3.6 PyHKUMOHaNbLHaA cxema nHaukatopa UTM-4

Moayns

-
certesoro obmexa
Al Bnok HopmMani3auum PV1 ®opmuposatens
» " MachaSMpoaaHma NQU aHanoroBoro esixofa AO
Al2 Brok Hopmanueaumu' | | _PV2 —»DO1
n maciutabuposaHusNe2 3 Bnok
e . S onepaTuBHOro
< Noruseckuit 6nok:  —=DO2
Al3 Bnok Hopmanuzauun PV3 ; ynpasneHus u plidetis
1 Macwrabuposanua Ne3 o KOHUrypaumum 3 CcpasHenms,
YR — % - CUrHanuaaTop —»=DO03
Al4 Bnox Hoﬁpr»/lanmauwn94 _PV4 g
1 MacwtabuposaHus, 5
ey’ o —=DO4
©
4
©
Bnok HacTpoitku = ﬁ l
PYHKUMOHANBHBIX =]
6rokos s
F1 §
e
-
F2 e
———
: P <
L »! == H c
G s o
==1 .
35
e =1 F16

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHoukamopa UTM-4
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3.7 MpuHUuMn paboTtbl HankKkaTopa UTM-4
3.7.1 NpuHUMN paboTbl 6510Ka 06pPaboOTKM aHaANoOroBoro BxoAa

B vHgukaTtope VUTM-4 annapaTHO MOXHO MOAKIIOMUTb YeTbipe aHaroroBbiX BXOAHbIX CUrHana, KoTopble
npuHMMatoTca cootBeTcTBeHHO nepsBbiM AIN1, BTopbiM AIN2, TpeTbnm AIN3 1 yeTBepTbiM AIN4 YHKUMOHANBHBIMU
6rnokamu Hopmanu3auuu u mactabupoBaHus. 3a 3T OGNOKM OTBEYalT COOTBETCTBEHHO YPOBHW KOHbUrypauum
A1, Al2, Al3, Al4.

AHanoroBble curHanbl npeobpasyloTca B UM@PpPOBYyD dopMy u obpabaTbiBaloTCA COOTBETCTBYHOLUMU
6nokamu Hopmanu3aummn n maclTabuposaHus. Ha pucyHke 3.4 nokasaHa cxema o6paboTkv aHanoroBoro, Bxoaa.

Ha pvicyHke nNpuHsTel criegytowmne 0603HaYeHus:

1. ®unbTp UMNYNbLCHbLIX NMOMeX. Vcrnonb3yeTcs AN nogasreHus MMNynbCHbIX nomex. OnpeaenseTcs
napametpom Al_06.KF «MakcumanbHas ANWMTENbHOCTb WMMYNbCHOM nomexmy». EchAm B kakom Jwmbo uwukne
U3MepeHns TEXHOMOIMMYecKoro napamMeTpa OOBHapyXeHO ero u3MeHeHve, TOor mpeanonaraercs’ BO3MOXHOCTb
OEeNCTBMA MOMEXV N BbLIXOAHOW CuUrHam cdopmupyeTcs (C y4eTOM YCpeOHEHWs U3MepUTenbHbIX 3HadyeHwun) no
UCTEYEHUN YCTaHOBMEHHOIO BpeMeHU ANnTensHocT nomexu. PaboTta AaHHOro dunbTpa BHOCUT AONOMHUTENbLHOE
TpaHCNOPTHOE 3anasfblBaHWe B CUCTEMY perynmpoBaHus, KOTOpoe paBHO BenuyvHe napamerpa «MakcumarnbHas
ONUTENBHOCTb MMMNYNbCHOW NoMexu». [MoaTomy Bcerga Hy>KHO CTPEMUTLCA MUHMMU3NPOBATb AaHHbIN NapamMeTp.

2. Mogynb Hopmanu3auuu curHana. JTOT MOAyNb HOPManu3yeT BXOASALWMI aHamnoroBbI cuUrHan.
Onpepensetca napameTtpamun Al_02.0F «HwxkHui npepen wkanbl BxogHoro curHana» v Al_03.rn «BepxHun
npegen LWwKkansl BXOAHOro curHanay. BaxkHoln dyHKUMen AaHHOro MoAynst eCTb KOHTPOMb JOCTOBEPHOCTU AaHHbIX. B
crnyyae BbIxoga aHamnoroBoro curHana Ha 20 % 3a AwanasoH, KOTOpbIM yCTaHaBnvBaeTca npu Kanmbposke
WHAMKaTopa, Moayrb NOCbINaeT curHan MH,qMKaTopy 0 HEOCTOBEPHOCTY AaHHbIX B KaHane, npu 3ToM Ha UM poBOM
ancnnee HauynHarT oTobpaxaTbCa CUMBOMbI = = = =

3. MapameTpbl KanubpoBKw. Onpeuenﬂmcn napametpamn CAL_00.CL «KanubpoBka Ha4yanbHOro
3HayeHusi Wkanbl aHanorooro Bxoga» M CAL_01.CH «KamubpoBka KOHEYHOFO 3HA4YeHUs LuKarnbl aHanoroBoro
Bxoga». OnpenensaT TOYHOCTb KaHana v MEHSIIoTCA Npy 3aMeHe AaTyMKa UM nepexode Ha ApYrow Tun Aartyumka.
MoppobHee o kannbpoBKax aHaNoroBbix BXOAOB CMOTPUTE B pasaerie 5 AaHHOro pykoBOACTBa.

4. 3KcnoHeHuuanbHbIn GuNbTp. PUNbTP UcNonb3yeTes Ans MNOoA4aBMeHVMs MNoMeX, a Takke Ans
nogaenenunss «apebesra» uHAMKaUMM (Y4acTbiX W3MEHEHWA MNOKa3aHUsS»MHOUKaTopa u3-3a konebaHui BXOLHOro
napameTpa). Onpegensietca napametpom 05.tF «FlocTosiHHas BpemMeHn LngpoBoro punbTpar.

5. Moaynb macwTtabupoBaHus curHana. Onpegenstorcs napameTtpamun Al_00.tP «Twn ananorosoro
BxogHoro curHana» u Al_01.Fn «Tun wkansl BXOOHOFO CUrHana». OTOT MoAynb NUHeapusyeT u macwtabupyer
BXOASLUIA CUrHan CcornacHo 3adaHHOW nonb3oBaTerieM HOMWHANbHOM CTaTMYECKOM XapaKTepuUCTUKW AaTyuvka,
KOTOpbIA MOAKMIOYEH K AaHHOMY Bxoay.. VIMeHHO B 3TOM Mopyne BbiGUpaeTcs TUM MOAKIOYEHHOro K KaHany
partyvka. lNonb3oBaTenb MMEEeT BO3MOXHOCTb NMHEAPU30BaTh, CUrHanN no cCoO6GCTBEHHOW KPMBOW NHEapU3aLmui.

6. Tabnuua koopauHaT AJiMHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAauHathbl
nonb3oBaTeNbCKON NHeapusaLmu, apameTpbl KOTOPOW 3agatoTcs Ha ypoBHe koHurypauum LNX n LNY.

7. Mogynb KoppeKkuMu aHanorosoro Bxoga. B atom moayne curHan, npeobpasoBaHHbIN B NpeablayLInX
6riokax, cMelLaeTcs Ha 3agaHHoe nosb3oBaTteneM (ypoBeHb COR) 3HaveHue. 3HayeHne Koppekummn cymMmupyeTcs ¢
BXOAHbIM CUTHaNOM WIN BblYMTAETCS OT BXOAHOIO CUrHana, B 3aBUCUMOCTU OT 3HaKa KO3 ULMEHTa KoppeKUmu.
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PucyHok 3.4 — briok-cxema 06pabomku aHarn0208020 8xoda

MpumeuaHus:

1. MNpun BbIGOPe TWNa paTyMka C 3aJaHHbLIM  AMAna3oHOM M3MepeHusi (TEPMOCOMNPOTUBMEHUS WU
TepMonaphl), B MOAyfie MacluTabvpoBaHus curHana napameTpbl yCTaHaBNNBAKTCA aBTOMAaTUYECKN U
N3MeHeHMNE 1X 3a0roKMPOBaHO.

2. Tlpn uHTEepdericHOM BBOAE U3MepPSieMOro napaMeTpa HaCTpOVK1U MOAYNS HopManu3auum n punbTpos
He UMEIT CMbICMa, TaK Kak curHan no nHTepdeincy nepegaercs cpasy B Moaynb MacltabupoBaHus
curHana.
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3.7.2 lluHeapu3auusa aHanoroBbIX BXOA0B

®YHKUMA NUHeapu3auuM noduMHEHa (YHKLMOHaNbHOMY 6roky HopManusauuu U macliTabupoBaHus.
JInHeapuszauusi gaetT BO3MOXHOCTb MPaBUMbHOTO (PU3NYECKOrO MpPeACTaBleHUs] HENMWHENHbIX perynupyembiX. u
“3MepsieMbix NapamMeTpoB.

* C nomouwbro nuHeapu3sayuu MOXHO Npou3go0ums, Hanpumep, U3MepeHue emMkocmel 8 umpax,/Mempax:kyouyecKux
unu Kunoepammax npodykma, 8 3agucuMocmu 0m U3MepPeHHO20 8XOOHO20 CUgHasa yposHs 8 eMKOCmU.

Mpn HAVKaUMN NUHEapWU30BaHHOW BENWYMHBI, OMPeAensloWMMU NapaMmeTpaMn sSBRsTes HadanbHoe U
KOHe4yHoe 3HayeHue LwKanbl (NPOLEeHTHOe OTHOLIEHWE K AManasoHy M3MepeHus), MOMOXeHUe  AeuvManbHoro
pasgenutensi, a Takke 9KBUAUCTAHTHble OMOPHble TOYKM IMHeapu3aumu. KpvBas nuHeapu3auum umeet
«NPEefioMNeHunsi» B ONMOPHbIX TOYKaX.

3.7.2.1 MapameTpbl NINHeapu3auum

Hanpumep, napameTpbl nuHeapmsaumu yHKLUUMOHANbHOro 6Groka« HopManusauum MaclitabupoBaHus
cnepylowme:

KoHgpuzaypauyus nepeo2o u emopozo 6s10ka

Al_01.Fn =0002 - Twvn wkanbl - TMHeapu3oBaHHas
LNX_00.Qt - KonnyecTtBo y4acTkoB NMHeapusaumnm

A6cyucchbl ONopHbIX MoYeK IuHeapu3ayuu

LNX_01.Pt A6cuucca HayanbHoOro 3HayeHusi (B % OT BXOAHOro CUrHana)
LNX_02.Pt Abcuucca 01-ro yyactka
LNX_03.Pt Abcuucca 02-ro yyactka
I._.l.\l.).(._19.Pt Abcumcca 18-ro yyacTka
LNX_20.Pt Abcuucca 19-ro yyactka

OanHambl OIMOPHbIX MOY4YeK JTuHeapu3auyuu

LNY_01.Pt OpanHaTa Ha4yanbHOro8HayeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro y4actka
LNY_03.Pt OpguHata 02-ro y4acrtka
I._.l.\l.\.(._19.Pt OpgwuHaTta 18-ro‘ydacTka
LNY_20.Pt OpguHaTta 19-ro'y4yacTka

3.7.2.2 OnpepeneHve ONOPHbLIX TOYEK NMIMHeapusauum

3.7.2.2.1 OnpederneHue Konudecmeay4acmkos iuHeapusayuu

Mocne onpepenghHus HEOOXOAMMOrO KOnu4ecTBa y4acTKOB NMHeapu3auum HeobxoavMMo 3ajaTb ero B
napameTtpe LNX_00.Qt.

Bbibop HeobxoaMMoro Komm4ecTBa y4acTKOB NMHeapusaLum NpomM3BoanTcs u3 coobpaxeHus obecneyeHusi
Heo6X0aAMMON TOYHOCTU U3MEPEHUA.

3.7.2.2.2 OnpedeneHuesHa4yeHUl OMOPHbIX MOYEK SIUHeapu3ayuu

[nsa kaxgoro 3HaYeHUst MHAULIMPYEMOro BXOAHOro curHana Yi (B TEXHUYECKUX eamHuuax ot MuHyc 9999
0o 9999) BbIUMCNWTBL \ COOTBETCTBYIOLLYH (PU3UYECKYID BENMMYMHY U3 COOTBETCTBYHOLMUX (PYHKLMOHAIbHBLIX
(rpagmpoBoMHBIX) Tabnuu. 3To MOXHO cAenatb Takke rpadguyeckm W3 COOTBETCTBYIOLLENA KpuBOW (Npu
HeoOXOAMMOCTU WMHTEPNOMMPOBaTh) U 3adaTb 3HAYEHVWEe AN COOTBETCTBYIOLLEW OMOPHON BENUYMHBI BXOOHOIO
dumsudeckoro curHana Xi (B8 %; o1 00,00% £o 99,99%).

CootseTtcTBytowme 3HadeHus Xi (B %, ot 00,00% 1o 99,99%) BBOAATCA B NapameTpax:
Ab6cuucchl ornopHbIX MoYekK JIuHeapu3ayuu

LNX. 01.Pt A6cuucca HayanbHOro 3HayeHust (B % OT BXOAHOrO curHana)
LNX_02.Pt A6cumucca 01-ro yyacTka
LNX_03.Pt Abcuucca 02-ro y4actka
I._.I.\l.).(._'lg.Pt Abcumcca 18-ro yyacTka
LNX_20.Pt A6cuucca 19-ro yyactka
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CooTtBeTcTBylOWME 3HayYeHus Yi (B TexHudeckux egumHuuax oT MuHyc 9999 po 9999 c yueTtom
AeuMManbHOro pasgenurens) BBOAATCS B NapaMeTpax:

OpduHambl OMOPHLIX MOYEK IUHeapu3ayuu

LNY_01.Pt OpguHaTa HaYanbHOro 3Ha4YeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro y4acTtka
LNY_03.Pt OpaguHaTa 02-ro y4acTtka
I-_.l-\l.\-(._19.Pt OpawuHaTta 18-ro yyacTtka
LNY_20.Pt OpaguHaTa 19-ro yyactka

3.7.2.3 Mpumepbl NMHeapu3aLmm CUrHanoB

Mpumep 1. JluHeapusauma curHana, nogaBaemMoro Ha (pyHKLMOHaNbHbLIA 6ok
HOpManusaumMm U macluTabupoBaHus, NnpeacTaBAE€HHasa rpacdnyecku (Kpmsom)

Y, °C  WHanuupyemoe sHavueHve PeanbHas xapakrepucTuka, JnHeapuaoBaHHas
B A B TEXHMYECKNX eanHMLax peAcTaBneHHas rpacuyecku apakTepucTuKa
pAvHaTa S U A
3-ro yqactka 999.9
ds sommsrmmime ¢ ¢ & 2 8 5 mpfiereramesae @ ¢ 8 s 3-n
750.0 [ Opaurara . yuacTok
2-ro yyacTka '
2-i1 .
OppvHara y4acToK A
1-Fg©‘«laCTKa 350.0 == mnznsng 3
100 %
P ! BXOZHOrO
- >
yuacrok . A6cumcca . A6cumcca A6cuncca ' ovrHana
. 1-ro yyactka :/2-r0 yyacTtka 3-ro yHaCTKK/
i T —
HauansHoe 20.00 60.00 99.99 X, %

3Ha4YeHne

PucyHok 3.5 — pachuk sluHeapu3oe8aHHO20 cuzHana

KoHepu2ypupyembie napamempsbi Onsi 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
MNpumep 2. JInHeapusaums, curHana, nogaBaemMoro Ha (OyHKUMOHanNbHbIN 610K

HOpManusaumMn U MacliTabupoBaHus, NnpeacTaBNeHHas rpPagupPoBOYHON Tabnuuen

JInHeapusauusa curHana cCHUMaemMoro ¢ Tepmonapsl rpagymposku TIM68, u nogaBaemoro Ha Bxoa Al yepes
HOpMUpylOLWWIA Npeobpa3soBaTtenb; Avana3oH namepsembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowero npeobpasosatend 0n- 14,315 mB (0 — 100%), AvMana3oH BbIXOOQHOrO CUrHana HOPMUPYHOLLEro
npeobpasosaTens 4=20.MA (0 — 100%).

Ons ob6ecneyeHns (HEOBXOOAMMON TOYHOCTU U3MepeHus BblOuMpaem 19 y4acTKOB nuHeapusauum W
paccuuTaHHble 3HayeHUsi B' % BXOAHOrO cCUrHana Ansi Kaxaow OMOPHOM TOYKU BBOASATCA B COOTBETCTBYHOLLMA
napameTp KOHMurypaumu.

KoHgpuesypupyembie napamempsbi Osisi npumMepa 2:

Al_01.Fn = 0002 Tun wkanbl 6rnoka - NMHeapu3oBaHHas

LNX_00.Qt = 0020 KonuuyecTtBo yyacTkoB nuHeapusalmu

MapameTpbl KOHGUrypaLUmMm paccunTbIBAOTCA U BBOAATCA cornacHo Tabnmue 3.1.
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Tabnuya 3.1 — Pacyem u 8800 napamempoe fiuHeapusayuu npumepa 2
MapameTpbl MapameTpsbl
KoHdurypaumm KoHdurypauum
3navenmne 3navenmne OpduHambi OMOPHbIX A6cyucchbl OrnopHbIX
Homep . mouyek fluHeapusayuu mod4ek nuHeapu3sayuu
OMNOpHOM n3mepsemon BXoAHoro emopo2o 6/10Ka emopo20 brioka
TemMnepartypbl, curHana
TOUKKN °c 8 MB Home Beodumoe H Beodumoe
P omep
3HayeHue, 3Ha4YeHue,
napamempa °Cc 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 LENX_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 LNX12.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

3.7.3 NMpuHUMN paboTbl (pyHKLNOHANbHbIX 6JIOKOB

Mocne o6paboTkn BxogHoro curHana Al, Ha Bbixogax YHKUMOHamnbHbIX OGrOKOB HOpMmanusaumm u
MacwTabvpoBaHusa (HGOPMUPYIOTCA 3HAYEHNSA M3MEPSEMON, BenuunHbl PV1-PV4 B TexHudecknx eguHuuax. OTu
3HayeHUss MOryT MNU MocTynaTb HENOCpeacTBEHHO B OMIOK OMepaTUBHOrO YyMNpaBreHus Ans oTobpaxeHus wu
bopMMpOBaHUS yNpaBnALLMX BO3AENCTBUW,, NMPY MOMOLM aHaNoroBOro W [AWCKPETHLIX BbLIXOAOB, WK Xe
obpabaTbiBaTbCA OAHUM UINN HECKOABKMMM OYHKLNOHANBHBIMY Griokamu.

3.7.3.1 Kaxgbin 13 dhyHKLMOHaNbHbIX 6110k0B MOXeT obpabaTbiBaTe CUrHanbl kak ¢ 61O0KOB HopManusaumu
n macwrabuposanusa (PV1-PV4), Taku ¢,apyrmx yHKUMoHanbHbix 6nokos. Takum obpasom, B nHamkatope NTM-4
BO3MOXHO MOCTPOEHME MHOrOypOBHEBON 0B6paboTKM BXOOHBLIX CUrHaroB Mpu MOMOLLM MaTeMaTU4ecknx yHKUMNA

(cm. puc. 3.6).
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PucyHok 3.6 — Cxembl obpabomku aHano2o8bIx cueHanos
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Ecnu BxogHow curHan Heobxoaumo obpabaTtbiBaTe Npy NOMOLLM OOHOWM M3 MaTemMaTnyeckmx yHKUWI, TO B
napameTtpe "maTemaTtuueckne dyHkumn" (FB1-FB16_00.Fn) nonb3oBatenb BbiGMpaeT, KaKkyldo MMEHHO/ U3 cemu
dyHKUMIA HeobXx0AMMO NCNOMbL30BaTb.

Ha pucyHke 3.7 nokasaHbl napaMeTpbl YHKLUOHAMNbHbIX G10KOB.

Ha3saHune OnwucaHve
00.Fn Martematnyeckas dyHkums bnoka
01.8C Tun nepBoro BXoAHOro curHana
n = Marematunyeckas QyHKUMS
02.nM OpPSAAKOBbIA HOMEP NEPBOro BXOAHOMO curHana 6noka (00.Fn)
03.SC Tun BTOpPOro BXOAHOrO curHana
04.nM [MopsakoBbIA HOMEP BTOPOro BXOAHOIO curHana f
A
05.LM BkntoyeHune orpaHnyeHns BbIXOAHOro curHana bnoka F

06. L Ycraska MIN TexHonornyeckomn curHanusaumm énoka
07.H YcraBka MAX TexHONorn4eckon curHanuaaumm bnoka
08.HS McTepesanc TEXHONOMMYEeCKo curHanuaauum Gnoka

09.K1 3HayeHue koachduumenTa K1

10.K2 3HaueHue koadduumenTta K2

PucyHok 3.7 — lNapamempsbi ¢hyHKUUOHarbHbIX B6r10K08

3.7.3.2 Cxema HacTpoVkM (yHKUMOHaNbHOro 6roka npu WUCMONb30BaHWM MaTEMaTUYECKNX (YHKLUIA

nokasaHa Ha pucyHke 3.8.
01.SC=0000 - K1 = 09.K1

0001 - Al
0002 - FB
X[q| =—02.nm 00.Fn
X1 E(xz F.

03.8SC=0000 - K2'=: - 10.K2
0001 - Al
0002 - FB

PucyHok 3.8 — Cxema HacmpOoUKu gbyHKUUOHanbLHo20 brioka

B napameTtpe 00.Fn BbiOMpaeTcs TMn Heob6xoanmon MaTemaT4eckon OyHKLMN.

B napametpax 01.SC u “03.SC ykasblBaloTCH TUMbl COOTBETCTBEHHO MEPBOrO WM BTOPOro CUrHamnoB
obpaboTkn (0000 — K1 (K2), 0001, — Al, 0002 - FB):»B napameTtpax 02.nM n 04.nM ykasbiBaloTCA NOPSAKOBbIE
HOMepa curHanoB Anst 06paboTku.

Ecnu BbiGpaHHas maTtemaTnyeckas yHKUMA He npedycmaTpusaeT obpaboTky ABYX cuMrHanos (dyHKUuun
0004-0007), TO TUN BXOAHOrO curHana ykasbiBaetcs B napametpax 01.SC u 02.nM. MapameTpbl 03.SC 1 04.nM
Npy 3TOM yKa3blBaTb HE HYXKHO:

Ecnu BxogHow curHan Heobxoammo obpabatbiBate npu nomowm koadduumenta ycunenmns K, 1o B
napametpax 01.SC wnu 03.SC, yctaHaBnuBaeTca 3HayeHue pasBHbiM 0000, a 3HaveHue koadpuumeHTa
yCTaHaBnuBaeTcs cooTBeTCTBEeHHO B mapameTpax 09.K1 unn 10.K2. 3HayeHne nopsagkoBbIX HOMEPOB B MapamMeTpax
02.nM 1 04.nM npw:dTOM yKasblBaTb HE HYXHO.

3.7.3.3 OnucaHne matemMatnyeckmx yHKLMIA npeacTasneHo B Tabnuue 3.2.

Tabnauya 3.2 — OpucaHue mamemamu4eckux ¢hyHKUUU

FB_00.Fn QyHKLWIOHaanVaﬂ cxema Onucanme
MaTemMaTM4ecKomn pyHKLUU
DUHKLIUOHAIHAF.CXEMA PUHKULL
BHYUTAHNG MaTemaTtnyeckas dpyHkumns "BbluntaHmne”
0000 X1 [Mpu ucnonb3oBaHUN MaTeMaTU4eCkon PYHKUMM “BblumTaHme”,
o) le XZ 3Ha4YeHne BTOPOM BXOL4HOM BESMYUHBI X2 BblYNTAETCHA U3 3HAYEHUS
XZ L NnepBOW BXOOHOW BENUYMHBI X1.
DUHKI LIOHO/IHAS CXEMA QUHKLUL
CYMMUPOBARNSG MaTemartumyeckas cpyHkuusa "CymmMmupoBaHue"
0001 X1 Mpu ncnonb3oBaHUM MaTemMaTU4eckor (YHKUMM “CyMMUpOBaHue”,
s X1 X2 F 3Ha4YeHne nepBOM BXOAHOM BenuMuMHbl X1 cymmupyetcs [Oo
X2 + 3HAYEHWS! BTOPOIl BXOAHOM BENUUMHBI X2.
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[TpodomkeHue mabnuupl 3.2 — OnucaHue Mamemamu4yeckux gyHKUUU

0002

PUHKULOHA/IBHAST CXEMA PUHKULL
YMHOXEHNS

X1__
X1 X2

X2__|

B

MaTtemaTtnueckas cyHkumusa "YMHOXeHne"

Mpu wucnonb3oBaHWM MaTeMaTU4Yeckon PyHKUMKM “yMHOXeEHue”,
3HayeHne nepBOW BXOO4HOM BenMYMHbl X1 yMHOXaeTcd . co
3Ha4YeHneM BTOPOW BXOAHOW BEMUYUHBI X2.

Ecnu B «kavectBe o0OHOM M3 BXOAOHbIX BERMYMH  yKa3aTb
koacpbmumeHT ycunenna K1 (K2), 1o BbIXOgOM Orioka Oyaet
YCUNEHHBIV curHan BxoaHou BenmnyumnHbl X (F=K-X).

0003

PUHKULOHAHAS CXEMA DUHKULL
LSS

.
X1/X2

% |

H

MaTtemartmueckas cdyHkuua "[OeneHne”

Mpu ucnonb3oBaHWM MaTemMaTUyeckon QyHkuMM  ‘genexue’,
3Ha4YeHne nepBoON BXOAHOW BenuuMHbl X1,Oenutcsa Ha 3HaveHue
BTOPOW BXOAHOW BEMNYMHBLI X2.

Ecnn B kadecTBe BTOpPONM 4 BXOOHON Benu4YMHbl X2 ykasaTb
koacppuumneHt K2, 1O BbIXOOOM 6Gnoka 6Gygetr 3HayeHue nepBoun
BXOAHOW BENWYUHbI, pas3geneHHoe Ha 3afAaHHbli KOIPPUUMEHT
(F=X1/K2).

Ecnu koadhduumeHT K1 ykasaTb kak nepByto BXOAHYIO BEMUYMHY, TO
BbIxogOM Onoka OyaeT 3HaveHue 3agaHHoro koadduumeHTa,
pasgeneHHoe Ha BTOPYO BXOA4HYH BenuduHy (F=K1/X2).

0004

DYHKYUOHAILHAS CXEMT PUHKYL
KBALIPATHOW KOPEHbB

X1 X1

|

MatemaTtnyeckas cdyHkums “"KsagpatHbin KopeHb"
Mpu wncnonb3oBaHWM MatemaTnyeckon pyHKunM “kBagpaTtHbIv
KOpEHb”, N3.3Ha4yeHUss NEPBOW BXOL4HOM BeNUUMHbI X1 n3Bnekaetcd
KBagpaTHBIA KOPEHb.

0005

PYHKYUOHT/bHAS CXEMA PUHKUYLL
M9

X sin(X)

:

MaTematuyeckas cpyHkums "CunHyc"
Mpu BbiGope FB200.Fn=0005 gns nepBol BXOAHOW BenUYMHbI X1
ucnonbayeTcd YHKUMA CUHYC (3HayeHue BXOOHOro curHana
namepsiercd B rpagycax).

0006

PUHKLLOHAbHAST CXEMA PUHKYIL
KOOMHAC

X cos(X1f s

MaTtemaTtnyeckas cdyHkumsa "KocunHyc"
[Mpu BbiGope FB_00.Fn=0006 ansa nepeow BXOAHOW Benu4uHbl X1
UCROMb3yeTCA (PYHKUUSA KOCUMHYC (3HayeHWe BXOLHOro curHana
n3mepsieTcs B rpagycax).

0007

PYHKYUOHAbHAS CXEMA PUHKYLL
IERC

X tg(X1)

J

MaTemaTtnyeckas pyHkumns "TaHreHc"
Mpu BbIGope FB_00.Fn=0007 gns nepBon BXOAHOW BenuyuHbl X1
ncrnonb3yetcs YHKUMSA TaHreHCc (3HavyeHue BXOQHOr0 CcurHana
nsmepsieTcs B rpagycax).

3.7.3.4 OrpaHnyeHue Bbixona FB

B¢ vHgukaTtope "UTM-4 BO3MOXHO oOrpaHumdeHve BbiIxoAa (yHKUMOHanbLHOro 6noka (onpegensercs
napametpom 05.LM) H1XXHEW M BepxHeW ycTaBkamu, KOTOpble YCTaHaBMMBAKOTCS B COOTBETCTBEHHO B NapamMeTpax
06.L n07.H. PyHKUMOHaNbHAgA cxema pexumMa orpaHu4eHus npusegeHa Ha pucyHke 3.9.

Fy

07.H

06. L

B

PucyHok 3.9 — @yHKUUOHarbHasi cxemMa pexxuma o2paHuyeHust 8bixoda ¢hyHKUUOHabHoe2o brioka FB
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3.7.4 NMpuHUMN paboTbl aHaNOroBoro Bbixoaa

MHankatop UTM-4 umeeT ogmH aHanoroBbIi BbIXOL4, KOTOPbI paboTaeT B pexume peTpaHCMUCCUU
(npsimas nepepava ¢ MaclwTabMpoBaHMeM) BXOAHOIO CUrHamna Ha BbIXof.

Mpn paboTe BbIxOA4a B pexuMe pPeTPaHCMUCCUM BaXHbIMM MapameTpamu ecTb: «3HavyeHue BXOZHOro
curHana, pasHoe 0% BbixogHoro curHana» (nyHKT meHto AO_02.0F) n «3HaveHne BxogHoro curHana, pasHoe 100%
BbIXOAHOrO curHana» (nyHkt MeHwo AO_03.rn) (Ha puCyHKe W300paxeHbl MYHKTUPHLIMW AIMHUAMI).. STUMN
napameTpamn JOCTUraeTcs MacliTabupoBaHMe BbIXOOHOrO CUrHama OTHOCWUTENbHO BXOAHOrO. Takum obpasom,
MOXHO peanuaoBaTb BbIBOA aHarIoroBOro curHana, kotopbln 6yaeT NoBTOpATb YOPMY CUrHana, NoAKITKYEHHOro Ha
Bxof 6roka aHamorosoro BblBOAA, HO Ha ero onpegerneHHom AmanasoHe. PucyHok 3.10-ummAnioctpupyeT paboTy
aHanoroBoro BbIBOAa B PEXUME PeTPaHCMUCCUMN.

HemosHuk brok
aHaAo206020 CUZHAIT oopadomky A0 Brixod AD
3
— D% W% duana<
S
mex. ed JaHa AD
N
Q

Pucyrok 3.10 — Paboma 61510ka aHain0208020 8b1800a 8 pexume pempaHcMuccuu

Kak BngHo n3 pucyHka 3.10, 6rnok o6paboTkm HOpMUPYET BXOAHOW curHan, npusoas ero B AnanasoH 0 —
100% BbIXOgHOrO curHana. B 3aBucumocTu OT TMna BbIXOOHOrO curHasma 310 OyAeT BbipaxaTbCs B ANIEKTPUHECKMX
curHanax. Hanpumep, aHanoroBsbii Bbixog umeeT kanubposky 0 — 20 MA» B atom cnydae npu curHane 50% u3
6roka obpaboTkm AO Ha knemmbl 6yaet nogaBatbes Tok 10.MA.

Mpumeyvanwme:

1. MapameTpbl HAacTponkM paboTbl aHaNorosoro Boixoga,crpynnuposaHsl Ha AO;

2. Ins KoppeKkTHOW paboTbl aHaNoroBbIN BbIXod A0MKeH Bbitb 0TkannbposaH (CM. NyHKT 5.3).

3.7.5 MpuHUMN paboTbl AUCKPETHbIX BbIXOL0B

CurHanbl DO1-DO4 sBnsitotca cBOGOAHO-NPOrPAMMUPYEMBIMU, TO €CTb BbINOMHATL Pa3fUYHY0 JOrMKY
paboThbl.

MpuHUMN paboTbl NorMYeckoro/yCTponcTea noka3aH Ha pucyHke 3.11. [Ins nepBoro AMCKPETHOro BbixoAda
DO1 noruka pa6otbl - 8 30He MIN-MAX. To ecTb, Ha BbIxOAE hopMMpyeTcsa normdeckas eauMHuua, koraa BXogHOM
curHan Haxogutca mexgy yctaskamm MIN n MAX:, 3HayeHre aTux yCTaBOK yCTaHaBnMBaeTCs B NyHkTax meHio 01.L
n 02.H.

BbixogHONM cyrHan normdeckoro yCTpomcTea MOXeT ObiTb CTAaTUYECKMM UMM UMMYMbCHBIM (AMHAMUYECKUM)
C 3apaHHOW AnviHoW wmnynbca. [puh.cratuyeckoM BbIXOOHOM CWUrHane rornyeckoe YCTPOMCTBO dopmupyeT
NIOrMYECKY0 eAMHNLY Ha MPOTSXKEHUWM BPEMEHU, KOraa napameTp BXOAMT B 30HY 3afaHHyH noruky pabotsl. [Npu
WUMMNYNbCHOM BbIXOOHOM CUrHane AnvHa BbIXOAHOro MMnyrnbca 3agaetcd B nyHkTe meHio 04.tM. Ha pucyHke 3.11
UMMYNbCHBIN CUrHan n3obpaxeH cepoi 3annBKOW CoO BpeMeHEM ANMTENBHOCTM uMmnynbca T.

Bbixog noruyeckoro yerponctaa (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPLIN (DOPMUPYET COCTOSIHNE
pene BbIKI/BKIl. Takke 3HayeHue BbIxOAa JOrMYECKOro YCTPOMCTBa 3anucbiBawTcsa B peructpbl 600-603
(cm.Tabn.B.1).

INoruyeckoe yctpoictso 1

CpaBHeHue BxoAHOro curiana ¢ ycraskamu MIN-MAX DO1

PV1 \ 00.tP=0003 loruka pabotb! - 8 30He MIN-MAX

02. H=MAX

03.HS=HIST

01. L=MIN =

; AAAAAAAA AAAAAAAAAAA [

04.TM=T B— ] 't
T T

PucyHok 3.11 — @yHKyuOHanbHasi cxema rnpuHyuna pabomsi Komnapamopa
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4 Acnonb30BaHue no HazHa4vYeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCTONIb3OBaHUN NHAMKaTOpa

411 MecTto ycraHoBkn nHgmkatopa NTM-4 gomnmxHo oTBeYaTb CrieayoLwwmmM yCroBUam;

- obecneunBaTtb yao6HbIE yCnoBUs AN 06CNyXnBaHUSA U EMOHTaXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKpYXalLlero BO3gyxa [OJPKHa COOTBETCTBOBATh
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUs Npubopa;

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

- HanNpPsHKEHHOCTb MAarHUTHbIX NOMEN, BbI3BaHHbIX BHELUHUMW UCTOYHUKaMy NepeMeHHoro Toka Yactoton 50
"4 nnNn BbI3BAHHBIX BHELLHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AomkHa npesbiwath 400 A/wm;

- NapameTpbl BUbpauum OoSmkHbI COOTBETCTBOBATL McnonHeHuto 5 cornacHo FOCT 22261.

41.2 Mpw akcnnyaTaumm nHamkaTopa HeobXoaUMO UCKITIOUNTD:
- MonazaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPeaMeToB BONMN3M npubopa, yxyaLarLmx ero eCTECTBEHHOE OXraXaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo cneamtb 3a TeM, 4ToObl MOAcOeAVHEeHHble K npubopy
npoBoja He nepenamMbiBanvcb B MECTaX KOHTaKTa C KNnemMmamu 1 He UMenu NOBPEeXAEHUN N30ASLUN.

4.2 NMoproTtoBKa MHAUKaTOpPa K UCNOJNIb30OBaHUIO
421 OcBoboaute nHAMKaToOp OT YNaKoBKW.

4.2.2 Mepen Hayanom MoHTaxa npubopa HeobxeArmoBbiMOMHUTL BHELWHMA ocMoTp. [lpyu 3aToMm
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXaHUYECKNX MOBPEXOEHUN.

4.2.3 BHUMAHME!!! TMpu nogkntodeHun nHamkatopa UTM-4 cobnopath ykasaHus mep 6e3onacHocTu
pasgena 6.2 HacToALEN MHCTPYKLNW.

424 KaGenbHble cBA3W, coegunHawowme wHAUKatop "UTM-4, nopknioyalTcd 4Yepe3  KIeMMbl
COeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM €\ TpeboBaHusamu paencteytowmx "lMpaBun  ycTpoicTsa
3NeKTpoyCcTaHOBOK".

4.2.5 MopkntoyeHne BXxoAoB-BbiIxoAoB K nHavkatopy WTM-4 npou3BoaaT B COOTBETCTBMM CO CXeMamu
BHELLHWX COeANHEHWI, MPUBEAEHHbIX B NpURoXeHnn b.

4.2.6 Mpy NOAKMIOYEHUN NUHUIA CBASU K. BXOAHbIM M BbIXOOHBIM KIEMMam MPUHMManTe Mepbl Mo
YMEHbBLUEHNIO BIUSHUS HaBEeAEHWHBIX LUYMOB: UCMOAb3YyUme BXOAHble M (MNN) BbIXOAHbIE LUymMOnoAaBnsolme
GunbTpbl ANA MHAMKaTopa (B T.4Y. CETEBbIE), LyMonodasnswowme unbTpbl Ans nepudepuiHbIX YCTPOWCTB,
ncnonb3ynTe BHyTPeHHUE LndpoBble OUABTPbLI aHaNoroBbIX BXOAOB UHAMkaTopa NTM-4.

427 He ponyckaeTca oObeAMHATE B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, WHTEPENCHBLIE CUrHamnbl U CUIIbHOTOYHbIE CUTHArbHbIE WM CUMbHOTOYHbIE CunoBble uenu. [ns
YMEHbLLEHWS HABEOEHHOrO LWyMa OTAENUTE JNIMHUN BbICOKOTO HAMPSXKEHUS UMW NIMHUK, NMPOBOLALLNE 3HAUYMTENbHBLIE
TOKW, OT APYIVMX NUHWIA, a Takke M3BeranTe napanniensHoro unv obLLero MOAKMIOYEHUS C NIMHUSAMU MUTAHKUSA Mpu
NOAKIMIOYEHUN K BLIBOAEM:

4.2.8 HeobxoouMOCTb 3KpaHuMpoBaHUSA kabernen, no KoTopbiM nepefaeTcs MHGOopMauusi, 3aBUCUT OT
OnNvHbl kabenbHbIX CBA3EA W OT YpPOBHSA MOMEX B 30HE Npoknagku kabens. PekomeHayeTcs wucnonb3oBaTb
nsonupytouine Tpyoku, KaHanbl, NOTKA MU 3KPAHUPOBAHHBIE MUHUN.

429"  [Ona obecneyeHna ctabunbHom paboTbl obopyaoBaHusA konebaHus HanpsKeHus M 4acToThbl
nuTaloLLEN SMNEeKTpoCceTn AOFKHbI HAXOAUTBLCA B Npefenax TeXHU4eckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXXA0ro COCTaBNSOUIEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO aKcnnyaTaumn. [Npu
HeoOX0AMMOCTH, AN HenpepbiBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpeagycMoTpeHa 3awmrta oT
OTKMAIOYEHMS (MNUN BbIXOAA M3 CTPOS1) CUCTEMbI NMOLAAYM SMEKTPONUTAHNSI — YCTAaHOBKOW UCTOYHUKOB BecnepeboliHoro
NUTaHUS.
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4.3 Pexkcum PABOTA

Mpnbop nepexoauT B 3TOT PEXWM BCSIKMA pas, Korga BKIYaeTcs nuTaHue. M3 3Toro pexuma MOXHO
nepevtn B pexxum KOH®UTYPUPOBAHUE.

B npouyecce pa6omb/ MOXHO OCYLWIEeCTBJIATb MOHUTOPWUHI, T.€. BU3yaJZilbHO OTCI1I€XMBaTb WU3MepAEeMYyH
BeNnn4nHy BCeX KaHaoB (TeKyLIJMG 3Ha‘-|eHM$|). Kpome TOro, MOXHO OTCrexmBaTb Ha CBETOAMOAHBIX MHAUKaTOPax
CUrHanbl TEXHONOMMYECKOW CUrHaNu3auumn npu nNpeBbLILLEHNN BEPXHETO UMW HWXKHENO NpeaenioB OTKNOHEHMS. Tak xe
C NOMOLLbKO CBETOANOOHbIX MHONKATOPOB MOXHO HabntoaaTb 3a COCTOSIHUEM AONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapamMeTpbl BXOOHBIX CUrHanoB, RapameTpbl
cuUrHanusaumm OTKMOHEHWI, NapaMeTpbl TUNa ynpasneHusl, napameTpbl ceTeBOro obmeHa, napameTpbi BbIXOO0B U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl No rpynnam, Kaxgas M3 KOTOpbIX Ha3blBAETCS 'ypoBeHb'. Kaxgoe 3apaHHoe
3HayeHue (dnNemMeHT HAaCTPOMKM) B 3TUX YPOBHSIX HasbiBaeTcs "napamerpom”. [Mapamerpbl, ucrnonb3yemble B
uHavkatope WTM-4, crpynnupoBaHbl B COPOK LIECTb YPOBHEW W NpeAcTaBreHbl Ha avarpamme (pyUcyHok 4.1).
MHaukaums 3HayeHus napameTpoB KOHUrypaumMm n nx HOMEpPOB ykasaHbl Ha pucyHke 4.2. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.1.

Mepexon B pexum KoHUrypauum n HacTpoek ocyliectensietca us pexvma PABOTA anuteneHeim, 6onee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
Mocne aToro Ha UMdPOBON AUCNIEN BbIBOAUTCSA MEHIO BBOAA,Apons B Buge Murarolmx umdp: «0000».
C nomoLubto knasuw nporpammupoBaHuns [A], [ V] Ha gucnnee BBecTn napornb «0002» 1 kpaTKOBPEMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnun naponb BBeAeH He BepHO — MHaukatop.nepenget B pexum PABOTA.
Ecnu naponb BBeAeH BepHO - TO MHAMKaTop nepenget B pexum KOHOUTTYPALIUN.

©
S Mepexop ocywecTsnseTcs
2 8 anutensHbIM, 6onee 3 cekyHa,
Sm HaXaTMem KHOMKW “MeHI0" 1 BBOAA Napons
o ‘ “0002" Ha unpEBOM MHAMKaTOpE
| |
. 4 = [(Tod] <—> [BY5) <~ EAvg <— 1 = <> [FB16
|
QX :
8z 1
32 [
oS |
o [0000] [00.tP] (00.id] (00.En
T |
g 1
zo |
Al @i
& E‘ g3 (0000) [01.nX (01.ur] [01.us — [0000] (01.5C] [o1:sc
8|56 ) A 2 ) )
(ID g g : : : (Tocne seona aaverna ) i -
242 o napameTp__aB“QOSN" manaxamn |
A NG . ¢ | e v
12.H 0000] [15.Md 00l oPemwTetow’ o TR 10.K2

PucyHok 4.1 - [Juaepamma ypoeHel KoHghuaypauyuu u Hacmpoex
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PucyHok 4.2 - MHdukayusi 3Ha4eHus1 napamempos KoHguaypauuu U ux HOMepos

4.4.1 KondurypmupoBaHue npubopa

Mocne nepexopa B pexum koHdwurypaumm Ha gucnnee MNMAPAMETP 1 nosiBuTcs HasBaHue YpOBHSA
KoHdpurypauum: Al...FB16. BeibpaTb COOTBETCTBYIOLLMIA YPOBEHb KraBuwiamm «3Hay. A» 1 «3Ha4y. ¥ ».

Mocne BbIGOpa HYXHOTO YPOBHSA HYXHO HaXkaTb KpaTKoBpeMeHHO kKmasuwy noatsepxaerus [¢]. Mocne
aToro Ha gucnnee NAPAMETP 2 noasuTca HOMeEp 1 Ha3BaHWe napameTpa.

BbibpaB Heobxogumbl napameTp knasuwamu [A],

HeoGXoaVMO CHOBa KpaTKOBPeMeHHO HaxaTb knaeuwy [¢].
Ha uudpposom pgucnnee MNAPAMETP 3 B Muearowem» pexvMme YCTaHOBUTCA 3HavyeHWe napameTpa

BbIOpaHHOro NyHKTa MeHto: Hanpumep, «0001».

ona W3MeHeHud 3HadeHua napameTpa

C nomouwbto knasuw [A], [V], npy HeobxoaumoCTW, NMPOU3BECTM M3MEHEHWE 3HayYeHus BbIOpaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuiwy [¢] — npubop cHoBa nepenaeT B pexum BbiGopa napameTpa.

C nomolLbo knaeuLw nporpammunpoBaHus [A], [ V] yCTaHOBUTL CreaytoLnii Heo6xoaNMBbIN AN U3MEHEHMWS
MYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha JaHHOM YPOBHE KOHurypaummn He 6yayT nsmeHeHsbl.

[lnsi Toro YTo6bl BEPHYTLCS K BLIGOPY YPOBHS KOHMUrypaLiiy, Heobxoanmo HaxaTs knaeuiy [O].

Hanee BbiOpaTb cnegyollern ypoBEHb KOHMUrypauuu,

KOTOPbIV HYXHO MU3MEHUTb N NOBTOPUTb

BbILLEN3MOXEHHbIe onepaumnn. M Tak o Tex nop, noka He ByayT M3MeHEHBI Bce HyXHble NapameTpbl.
BbisBaTtb ypoBeHb SAVE «5HuE» 1 coxpaHuTb BCE UBMEHEHHbIE 3HAYEHUA B 9HEProHe3aBUCHMMON NaMsATH.
Mpy coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMMOW MamsiTh BbIXOL U3 pexuMa KOHUrypauum ocyLiecTBnseTcs

aBTOMaTU4eCcKu.

Ecnn wn3meHeHHble napameTpbl{ HE HYXXHO COXpPaHATb B 3HEProHe3aBMCMMOW MamsaATh (napameTpbl
COXPaHSATCA B ONEepaTUBHOM NaMSATH), BBIXOA M3 pexuma KOHUrypaummn ocyLecTenaeTca AnutenbHbim, 6onee 3-x
cekyHa, HaxaTuem knaeuiun [O] vnu nd UCTeyeHn BpeMeHI 2-X MUHYT.

[ns nepexoda HenocpeaCTBEHHO M3 péxrmMa koHdurypaumm B pexum PABOTA Heobxoaumo yaepxumeaTb
KnasuLy [0] B TeueHne 3 cekyHa. B pexvume PABOTA nponcxoant namepeHue n obpabotka BXOOHbIX CUTHaNoB B
COOTBETCTBMM C 3afjaHHBIMU HAacTPOMKamMu, a Takke (POPMMPOBAHNE BbIXOAHbLIX BO3AENCTBUN.

4.4.2 HasHayeHue ypoBHen KOHturypaumm

Tabnuya 4.1 - HazHavyeHue u UHOUKayusi yposHel KOHguaypauyuu

Ha3HauyeHue ypoBHS HasBaHue UHpgukaums

HacTpolika napameTpoB NepBoOro;BTOPOro, Al1, Al2, H | . H L’

TpeTbero, YeTBEPTOro aHarnoroBbiX BXOA40B Al3, Al4 I I+ I

HacTpolika nrapameTpoB aHaforoBoro Beixoaa AO H D

HacTpoiika napameTpoB nepBOro, BTOPOro, DO1, DO2, d | ] d L{

TPETbEFO, YETBEPTOrO AUCKPETHBIX BbIXOO0B DO3, DO4 D I+ D

Abcuucchl onopHbIX Todek nuHeapusauum Bxogos | LNX1, LNX2 L - | . L = l_’

Al1, Al2, Al3, Al4 LNX3, LNX4 m I m L

OpavHaTbl ONopHbIX ToMek NnHeapusauum Bxogos | LNY1, LNY2 L I:I | . L bﬁ ]_f

A, A2, Al3, Al4 LNY3, LNY4 '_' I + ﬂ

Kann6poBka,aHanoroBbIx Bxogos Al1, Al2, Al3, CLHM, CLI2, C L | ) E L I_‘

Al4 CLI3, CLI4 } I = I
COR1,

Koppekuusa ananorosbix Bxogos Al1, Al2, Al3, Al4 COR2, E f . E L’

PpeKuis Zgp Aos Al1, Alz, ALS, COR3, or r=Lor

COR4

Kanubposka aHanorosoro Bbixoga AO CALO E H L D
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[podomxeHue mabnuypl 4.1 - HasHa4eHue u uHOuUKayus yposHel KoHghuaypayuu
HacTpolika napameTpoB UHAMKALMN IND 1M d
OO6Lwme cucTeMHble HaCTPOWKN SYS 5 H 5
HacTpolikm ceteBoro obmeHa MSTR n 5 t '—
CoxpaHeHve napameTpoB SAVE S H L E
HacTtpoliku dyHkumoHanbHbIx 6nokos FB1, FB1, F b | ; F b :5
FB2...FB16 FB2...FB16 I =

B panbHeiillem no TEKCTy pyKOBOACTBA MO 3KCnfyaTauuu MAOET CCbifika Ha napameTp u3 Tabnuubl napameTpoB
unHaukatopa B Buge XXXX.YY.ZZ (Hanpumep, Al1_01.rn), rae XXXX — Ha3BaHne YPOBHA, YY. — Homep nyHKTa /MeHio, ZZ —
Ha3BaHue nyHKTa MeHto (cm. npun. IM).

4.4.3 PaspeweHne KoHcpurypupoBaHma wuHaukatopa/ no cetu ModBus. 3anucb
napameTpoB B 3HEpProHe3aBUCUMMYIO NamMsATb. 3arpys3ka napameTpoB U3 3HEpProHe3aBUCUMOW
namsaTv

KoHdurypupoBaHue nHgukaTopa Npou3BOAMTCS Kak C nepeaHern NaHemnu nHankaTopa, Tak U no npoTokony
ModBus (RTU). Yepes uHTepdenc KoHDUrypupoBaHne npou3BOAUTCS C MOMOLLBIOsMPOFPaMMHOIO MPUINOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsieTca 6ecnnaTtHo).

Ona Toro 4toGbl usbexaTb He CaHKUMOHMPOBAHHOIrG U3MEHEeHUsI MnapamMeTpoB KOHUrypaumm yepes
WHTEPdENC CYyLLEeCTBYET ypo8eHb 3awjumbl AOCTYNa K peructpam koHdwurypauuu. 3anpetuTb unm paspelumTb
[OCTyN K 3TUM perncrTpam MOXHO C BEPXHETO YPOBHS, a TaKKe B PEXUME KOHpUrypaLmum niamkaropa.

4.4.3.1 Pa3pelueHue koHdurypuposaHus no cetu ModBus

PaspelueHne koHdwurypvposaHua no cetn ModBushocyllecTBnseTcs Ha BEPXHEM YPOBHE 3anucbio B
peructp 2 3HadeHus «1». Ecnu B 9TOM pernctpe Haxogutcs «0», TO KOHMUrypypoBaHWE Ha BEPXHEM YPOBHE
3anpeLyeHo.

C nepegHen naHenu wHAOMKaToOpa paspelueHue nporpaMMMpoBaHMs OCYLLECTBNAETCA Ha YpOBHE
koHdpurypauum SAVE npu Beibope napameTtpa SAVEL 00.En=0001x:

Heo6xooumMo MNOMHWUTb, YTO Mocne 3arpyskum KOHd)VIpraLI,MM no cetu, Heobxoaumo cpaenaTb 3anucb
napamMeTpoB B 3HEPro3aBMCUMYIO NaMATb.

4.4.3.2 3anucb napameTpoB B 3HEpProHe3aBMCUMYIO NaMsATb

3anncbk NapamMeTpoB B 3HEPIOHE3ABUCUMYHO MaMATb 1PouU3800UMCs cnefyroLmm obpasom:

1) npou3BecT MoauduKaLno BCex HEOBX0AVMbIX MapaMeTpOoB.

2) yctaHoBuUTb 3HadeHuemapameTpa SAVE_01.uS = 0001.

3) HaxkaTb knasuwy [¢].

4) nocne ykasaHHbIX onepauui,OyneT npousBedeHa 3anucb BceX MOAMMULMPOBAHHBLIX NapameTpoB B
3HEeproHesaBucUMyto NamsaTb. [ocne npoBedeHus 3anucu napameTpoB Npubop nepenaeT B pexum PABOTA. MNocne
3anucu napameTp SAVE_01wuS-aBTtomatuyeckun ycraHasnuasaetcs B 0000.

4.5 MopsaoK HaCTPOWKKU aHaNoroBbIX BXOAOB U aHanoroBoro Bbixoaa

Mpn HacTpowuKe 1 NepecTporike C OOAHOro TUNa BXOLHOIO CUMrHama Ha Apyron Tvn, Heob6xoanmo NpuBecTU B
COOTBETCTBME Crneaytoluee:

- napameTpbl MEHH KOHUrypaLmm, oTBeYaroLLmMe TUNny BXOAHOIO curHana,

- NONOXEHNA NepPeMbIYEK HAa MOAYIe BXOAOB (YCTAaHOBINEHHON BHYTPU MHAMKaTOPA).

Tunbl BXOAHBIX CUFHANOB, M MOMNOXEHNS NepeMblvek NpuBeaeHsbl B Tabnuue 4.2.
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Tabnuya 4.2 - Turnbl 8XO0HbIX CU2HAI08 U MOJIOXEHUS MepemMblHek
MpepenbHbIe
Kop Tun FpapynpoBoYHasn MHOMUUpyemble
BXxoAa XapakTepucTuka 3HaYeHus Npu MNonoxeHune nepemMblvyeKk Ha Moayrne BXOAOB
[00.tP] Aarivka n HCX KanuépoBke
npu6opa
JP3, JP4,
ap1,0ps, | P2 P61 (gpr, JP8,
JP9, JP13 JP14, JP11, JP12,
JP15 JP16
CurHanbl NOCTOAHHOTO
TOKa U NOCTOAHHOTO
HanpsXeHus

0001 0-5 mA InHenHan — [1-2], [7-8] [1-2] - -

0002 0-20 MA Al_01.Fn=0000 [1-2], [5-6] [1-2] - -

0003 4-20 A KeagpatiiHas — 0.0 ... 100.0 % [1-2], [5-6] [1-2] - -

0004 0-10B Al 01.Fn=0001 uwnn B [1'3], [2-4] [1-2] = -

0005 0-1B - YCTaHOBMEHHbIX [1-2], [57] [1-2] : _

0006 0-50 vB NuHeapn3oBaHHas — TEXHUHECKMX [1-2]; [5-7] [9-10] - -

0007 | 0-200 mB Al_01.Fn=0002 SAMHALAX [1-2), [5-7] [7-8] - -
0005 *5) Pesunctop 0... 1000 Om [1-2], [5-7] [1-2] - +

Tepmonpeo6pa-
3oBaTenu
CONpoOTUBIEeHUs

0008 TCM 50M, W400=1,4280 -50.0 °C... +200.0°C |,.[1-2], [5-7] [9-10] + +

0009 TCM 100M, W100=1,4280 -50.0 °C... +200.0 °C | [1=2], [5-7] [7-8] + -

0010 TCM p.23, W100=1,4260 -50.0 °C... +200.0 °C | [1-2],[5-7] [9-10] + +

0011 TCn 500, Pt50, W100=1,3910 | -50.0 °CL.. #650:0°C | 1[1=2], [5-7] [5-6] + +

0012 | Tcn \1,\(,’10; 1'219?% -50.0 °C... +650.0 °C | [1-2], [5-7] [3-4] *

0013 TCn p.21, W400=1,3910 -50.0 °C... +650.0°C.. | [1-2], [5-7] [5-6] + +
0011 *5) Pt Pt500, a=0,00391 -50,0 °C::a+650,0 °C | [1-2], [5-7] [3-4] + -
0012 *5) Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C )y [1-2], [5-7] [3-4] + -

Tepmonapbl

0014 Tepmonapa THKK (J) 0 ... +1100°C [1-2], [5-7] [7-8] - -

0015 Tepmonapa TXK (L) 0...+800°C [1-2], [5-7] [7-8] - -

0016 Tepmonapa TXKH (E) 0... +850°C [1-2], [5-7] [7-8] - -

0017 Tepmonapa TXA (K) 0... +1300°C [1-2], [5-7] [9-10] - -

0018 Tepmonapa TN (S) 0 ... +1600°C [1-2], [5-7] [11-12] - -

0019 Tepmonapa TMP (B) 0%.. +1800°C [1-2], [5-7] [11-12] - -

0020 Tepmonapa TBP-1 (A-1) 0"... +2500°C [1-2], [5-7] [9-10] - -

MpumeyaHus

HasHayeHne nepemblvek:
1. JP1+JP4 — aHanorossii Bxoa Al1,

JP5+JP8 — aHanoroBhIi Bxog Al2,

JP9+JP12 — aHanorosbin Bxog Al3,

JP13+JP16 — aHanoroBsi.Bxon Al4.
2. «+» - nepemblyKa YCTaHOBMEHA, «-»=fepeMblyka He YCTaHOBMNEHa.
3. Ecnn k BXoay nofknioyaeTcs Tepmonapa, To B npubope MMeeTcst BO3MOXHOCTb KOMMEHCaLUMnN curHana cBoboAHbIX KOHLIOB
Tepmonapsbl.
4. Hactpoika/tunos gatuukos Pt1000, Pt500, 0+1000 Om - noctaBnstoTcs No oTAenbHOMY 3akady. [1pu 3akase AaHHbIX TUMOB
curHanos 6yAeT HeBO3MOXHa nepecTpoiika Ha curHansl TCM n TCI gpyrux TMMNoB B ycnoBusx notpeburens.
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PucyHok 4.5 — lNonoxeHue nepembidyek Ha MoOyrie yHUBepcarbHbIX 8X0008 (Kopryc uHOUKamopa CHsm)
[rnanasoH wn3MeHeHWs BbIXOOHOro aHamnorosoro curHana, AO yctaHaenueBaeTtcs nepemblidkamun JP17
(cm. pucyHok 4.5) Ha mopyne yHuBepcanbHbIX BXOOOB/BbIXOAOB. TUMbBLBbLIXOOHOMO CUrHama v COOTBETCTBYHOLUME
MONOXEHNs NepeMblyek npuseaeHsl B Tabnuue 4.3.

Tabnuua 4.3 — NonoxeHusi nepembl4eK OIS PasHbIX MUrog 8bIXOOHbIX CU2Ha08

MonoxeHne nepemblyek JP17 Ha
[ranasoH BbIXOAHOLO curHana
nnare
OT 0MA go 5 MA, RH <2000 Om [2-4], [7-8]
Ot 0 MA po 20 MA, RH < 500 Om [2-4], [5-6]
OT1 4 MA po 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bno10B,, RH22kOm [1-2], [3-4]
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5 KannbpoBka n npoBepka npubopa

KanuGpoeka npuGopa ocyLLecTBNsSeTCs:

e Ha 3aBopge-usrotosutene npu Bbinycke npubopa,
e [lonb3oBartenem:

- MpW CMeHe Tuna AaTtyvka,

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

KannbpoBka nHamkaTtopa NnponsBoauTCcs Nocrne NoAroToBKN - YCTAHOBMNEHNS COOTBETCTBYIOLLMX NEPEMbIYEK
Ha moayre BxoAoB (CM. n. 4.8) 1 KoHdUrypaumm napaMmeTpoB aHanorosbix BXOA0B (CM. ApunoxeHue IM).

B pexwume koHUrypaumm yctaHoBuUTE cnegyowmne napameTpbi:
- TMN aHanoroBoro BXxogHoro curHana (nyHkTel MeHo Al_00.tP),
- TMN WKanbl BXOAHOTO curHana (nyHkTel meHto Al_01.Fn),
- HWKHWI Npegen pasMaxa wkanbl (MyHkTbl MeHo Al_02.o0F),
- BEPXHWUW Npefen pa3maxa Lkanbl (MyHkTel MmeHto Al_03.rn).

5.1.1 MNopsAgok kKanuMOpOBKM BXOAOB ANSA NOAKMNIOYEHUA [AaTYNKOB C _BbIXOAHbIM CUrHaNom
NOCTOAHHOIO TOKa

1) Nogkniounte k aHanorosomy Bxoay Al1 nHgukatopa UTM-4 o6pa3uoBbifi NCTOYHUK NOCTOSHHOMO TOKa
CornacHo cxeme, npeacraBrieHHon Ha puc. b.2.

2) Pexum KanubposKku HadaribHO20 3Ha4YeHUs WKasibl.U3MepeHUs:

YctaHoBuTe Ha gucnnee MAPAMETP 1 nyHkt [CLIM] "Kannbposka aHanorosoro Bxoga Al1", a Ha aucnnee
MAPAMETP 2 - [00.CL] "YcTaHOBKa HavanbHOro 3HadeHusi aHanorosoro Bxoga Al1 (kaHan 1)". YcTtaHoBuTe npwu
NMOMOLLM WCTOYHMKA MOCTOSHHOIO TOKa BENUYMHY curHana, paeHyle 0 mA (unn 4 mA) B 3aBUCMMOCTWM OT Tuna
BXOAHOrO curHana kaHana, cootsetcreyowyto 0% ananasoHa. Haxmurte knasuwy [&].

Bo3moxHbl ABa BapuaHTa KanubpoBku:

- pyyYHas Kanubposka - Haxumas krnasuwmn [A] nnu [ V] yctanosute Ha ancninee MAPAMETP 3 3HauyeHune
B TEXHUYECKUX eanHuLax, cootBeTcTBytollee 0% ananasoHad. Haxmute knasuwy [¢];

- asmomamuyeckas Kanubpoeka ~»HaxmuTe ogHoBpeMeHHOo knasuwm [A] n [V]. Mpn 3TOM AOMXKHBbI
HayaTb OAHOBPEMEHHO MUraTb MHOWKATOPbI curHanusauum A u V. Haxmurte knasuwy [&]. Ha aucnnee
MAPAMETP 3 gomkHo 3admkcnpoBaTbcsl 3HayeHue, cooTBeTcTBytolee 0% ananasoHa.

3) Pexxum Kkanubposku KOHe4HO20 3HaYEeHUS WKallbl U3MepPEeHUSsI

YctaHoBuTe Ha gucnnee MAPAMETP 2 [01.CH] "YcTaHoBKa KOHEYHOro 3Ha4eHust aHanorosoro Bxoga Al1
(kanan 1)". YcTaHoBWTE NpW NMOMOLLM UCTOYHMKA NMOCTOSHHOIO TOKa BENWYMHY curHana, pasHyto 20 MA (unun 5 MA) B
3aBMCKMOCTY OT TUNa BXOAHOro cuUrHanma, kaHana, cootseTtcTeytowyto 100% ananasoHa. Haxmute knaeuwy [¢].
MpoBeaute kanMBpoBKy aHANOrMYHO NYyHKTY.2.

4) Pexum KOHmMpPO#s napamempos Kanubpoexu

BbiGop ocyuwectensietca knaevweit [¢] ¢ uHamkauuein cootBeTcTBEHHO [02. L] — KOHTPOSIb HUKHErO
npegena curHana ALMM, [03. H] — koHTpomnb BepxHero npegena curHana ALM. lMpu atom KOHTponupyewmbie
napameTpbl KanmbpoBKKN AOMKHLI HAXOAWUTLCS B Anana3oHe, ykazaHHOM B Tabnuvue 5.1 ans gaHHoro tvna gaTyuka.

5) ins1 bonee TOYHOM KanMbpoBKM KaHana noBTopute onepaumm 1 — 3 nnm 4 HECKONbKO pas.
6) AHanorMyHo npoBoauTcA kanubpoBka aHanoroebix Bxogos Al2, Al3, Al4.

Heob6xo0umMo nOMHUMBL, 4TO TOCre MpoBefAeHus kanubpoBkM HeobxoOMMO MNPOM3BECTM 3anuchb
napamerpoB B SHEProHe3aBUCMMYK NamsATb (B MEHI0 KOHdurypauum yctaHosuTb [16.01] = 0001), B npoTUBHOM
cnyyae BBedeHHas nHgopmaumsa He byaeT coxpaHeHa npu OTKIMIOYEHUN MMTaHUS HAMKaTopa.

3AMEYAHUA IO OFEPALUSIM KAJIMBPOBKU

B. npouecce py4qHon kanubpoBku He TpebyeTcs TouyHOro paBeHcTBa curHanoB 0% v 100% puanasoHa.
Hanpumep, MOXHO NpoBOAWTb KanunbpoBky ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOObLI MO
LUMPOBOMY MHAUKATOPY YCTAHOBUTb 3HAYE€HWE, MaKCUMarbHO ONM3koe K YCTAHOBIIEHHOMY 3HAYEHMI0 BXOOHOro
curHana.

[rAs noBbILEHUS TOYHOCTU W3MEPEHUS] BXOAHbLIX aHaNoroBbIX CUrHamoB [OMycKaeTcs KanuGpoBKy
NMPON3BOAUTL ANS BCEW Lienu npeobpa3oBaHns curHana ¢ y4eTom BTOPUYHBLIX Mpeobpa3oBaTener curHanos.
Hanpumep, onsa BxogHon uenu: damyuk — npeobpasosamernb — uHOUKkamop UTM-4 nctouHmk obpasLoBoro curHana
noaknoYaeTcs BMECTO AaTuyumka, a onepaumsi KannbpoBKU BXOAHOIO CUrHana npouseoanuTcs Ha uHiaukatope UTM-4.
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5.1.2 Nopspok kanmbpoBKKU BXOAOB ANsi NOAKNIOYEHUA AaTYNKOB TEPMOMETPOB CONPOTUBIEHUSA
lMopsdok kanubposku exodos 0111 NoOKtYeHUs damyukos mepmomempos conpomusneHuss TCM 50M:
1) B napameTpax KoHdurypaumm nepBoro aHanoroBoro Bxoaa, yposeHb Al1, yctaHosute [00.tP]=0008:

2) Tlogkniounte marasvH conpotmeneHnn MCP-63 (unu aHanorvyHbeli npubop /C  aHamormyHbLIMK
Xapaktepuctukamn) k Bxody Al1 BMecTo nogkniwoyaemMoro pfartyvka TepmornpeobpasoBaTens  COnpOTUBEHUS
COrNacHO cxeme BHELLHNX CoeanHeHnn (CM. npunoxenne b.1).

3) Ha marasvHe conpoTVBNEHUI YCTAHOBUTE 3HAYEHWE COMPOTMBIIEHUSI ANsi BBIOPAHHOFO Tuna gatyuka
39,22 OMm, cooTBETCTBYIOLLIEE HAYalNbHOMY 3Ha4YeHuto (cMm. Tabnuuy 5.2).

4) B pexume koHdwurypaumm yctaHoBute Ha pgucnnee MAPAMETP 1 ‘nynkt [CLI1] "Kanu6poska
aHanoroeoro Bxoga Al1", a Ha aucnnee NMAPAMETP 2 - [00.CL] "YcTaHOBKa Ha4anbHOrMO 3HadeHusi aHanoroBoro
Bxoga Al1 (kanan 1)". Haxwumas knasvwu [A] vnm [V] yctaHoBuTE Ha Aucnnee 3HayYeHwWe, COOTBETCTBYOLLee
3HaYeHWo0 Havyana Lwkarnbl npu kanuéposke "-50,0 “C". Haxmute knasuwy [¢'].

5) YctaHoBute Ha gucnnee NMAPAMETP 2 [01.CH] "YcTaHoBKa KOHEYHOro 3Ha4YeHUss aHanoroBoro BxoAa
Al1 (kaHnan 1)".

6) Ha marasuHe cCOMpOTMBIEHWUI YCTAHOBUTE KOHEYHOE 3HAYEHWE COMPOTMBREHUS MpW Kanmbposke A
BblGpaHHOro Tuna gatynka 92,77 Om.

7) Haxumasa knasuwm [A] vnu [V] ycTaHOBMTE Ha AUCAIEE 3HAYeHWE, COOTBETCTBYIOLLEE KOHEYHOMY
3Ha4YeHUIo LWKasbl Npu kanuéposke "200,0 “C". HaxmuTe knasuwy [¢].

8) [insa Gonee ToYHOM KanUGPOBKM KaHana NoBTOpUTE onepauun 3 = 72HECKOSbKO pas.

5.1.3 KannbpoBka Bxoga Ans NoaknoyYeHUA AaTYMKOB TepMoMeTpoB conpotuBneHna TCM 100M,
TCn 100n, TCn s0n

KanunbpoBka Bxoda Npov3BOAUTCS! aHarnomMyHo kanubpoBke.Bxoga TCM 50M, 3a uckntoveHnem ycTaHOBKM
WHbIX 3HAYEeHUIN Ha4vana v koHua wkansl Ana TCI1, HaYanbHBIX U KOHEYHbIX 3HAYEHU CONPOTMBIEHWI HA Mara3uHe
conpoTueneHus (cm. Tabnuuy 5.2).

5.1.4 Kanu6poBKa aHanoroBoro BxoAa ansi TepMoasieKTpu4eckux npeobpasosarenen

Ons Tepmonap npu kanubposke ycTaHoBuTb Tun Tepmonapbl ([00.tP] = 0014-0020). K knemmam
Kanmbpvpyemoro aHamnoroBoro BXoAa MOAKMIOYUTL. KanmbpaTop HanpspkeHus, HanpvMep AuddepeHumanbHbIn
BonbTMeTp B1-12 vnm ananormyHeli,npmbop C aHanormyHbiMn xapaktepuctukamu. [anee kanubposaTb kaHan
aHanornyHo TepMOMETPaM COMPOTUBAEHUS, YCTAHaBMMBas HavarnbHble W KOHEYHble 3HaYEeHWs HanpsHKeHWW,
KOTOpble COOTBETCTBYIOT Ha4anbHOMY ¥ KOHEYHOMY 3HAYEHUIO LLKanbl BbIOpaHHOW Tepmonapsel (CM. Tabnuuy 5.2).

BHumaHue! ABTOomMaTtuyeckasi KOPpeKUMsi XOrnodHoro crnasi gormkHa ObiTb oTkntodeHa Al_07.tC=0000.
3HauyeHve TemnepaTypbl B peXuMe. py4Hou Koppekumm ycTaHoBuTb Ha yposHe Al_08.tC =000,0.

5.1.5 Tabnuua guanasoHOB MMHMManbHbIX U MaKCUManbHbIX 3HA4Y€HUWA aHanoroBoro curHana B

koge ALMN
Tabnuuya 5.1 4 Juana3oHbl MUHUMAaIbHBIX U MakCUMaslbHbIX 3Ha4eHUl aHano2o8020 cuaHana e kooe ALY
Kon 3HaueHus BxogHoro curHana AL (oto6paxaroTcsi Ha ypoBHe
BXxoAa Tun gaTtumka KanubpoBku aHanoroBbix Bxogos [02. L], [03. H])
Al 00.tP MuHumanbHoe MakcumanbHoe

0001 = | of 0MA go 5 MA 1.000 — 3.000 14.00 — 16.00
0002 3 % or 0 MA go 20 MA 1.000 — 3.000 14.00 — 16.00
0003 § i 84| ot 4 MA go 20 MA 3.500 — 5.500 14.00 — 16.00
0004 ’é 'é § ot 0B o010 B 1.000 — 3.000 14.00 — 16.00
0005 = § ot 0B go 1B, 0...1000 Om 1.000 — 3.000 14.00 — 16.00
0006 £ I | ot OMB g0 50 vB 1.000 — 3.000 11.50 — 13.50
0007 = | or OMB o 200 vB 1.000 — 3.000 22.00 — 24.00
0008 TCM 50M 2.500 — 4.500 13.70 - 15.70
0009 TCM 100M 2.500 — 4.500 14.90 — 16.90
0010 TCMIp.23 3.000 — 5.000 14.90 — 16.90
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lMpodomkeHue mabnuye! 5.1 — [Juana3oHbl MUHUMaIIbHLIX U MakcUuMaslbHbIX 3Ha4YeHul aHano208020 cueHana e kode AL

TCIM 500 1.500 — 3.500 11.50 — 13.50

0011 Pt50, a = 0,00390 1.500 — 3.500 11.50 — 13.50
Pt50, a = 0,00392 1.500 — 3.500 11.50 — 13.50

TCIM 1000 2.000 — 4.000 8.400 — 10.40

0012 Pt100, a = 0,00390 2.000 — 4.000 8.400 — 10.40
Pt100, a = 0,00392 2.000 — 4.000 8.400 <~ 10:40

0013 TCM I'p.21 1.000 — 3.000 10.50 = 12.50
0014 THKK (J) 1.000 — 3.000 7.600 — 9.600
0015 TXK (L) 1.000 — 3.000 7.900 — 9.900
0016 TXKH (E) 1.000 — 3.000 7.700 — 9:700
0017 TXA (K) 1.000 — 3.000 11.90 — 13.90
0018 TMn10 (S) 1.000 — 3.000 8.800 — 10.80
0019 TNP (B) 1.000 — 3.000 7.300 — 9.300
0020 TBP (A-1) 1.000 — 3.000 8.000 — 10.00
[aTymk TepmMokoMneHcaLmm 0-0.100 0.500 — 1.000

MpumeyaHmne. KoHTponb nokasaHWm gaTynka TEpMOKOMMNEHcauuy NponsBoaAnNTCS B peXume KoHdurypauum
Ha yposHe SYS B napameTtpe 10.CL. [ns koppekuuu nokasaHun paTtynka Heobxogmmo BbIGpaTb napameTp
SYS_10.CL, HaxaTb knasuwy [¢'] u, Haxumas knasuwm [A] wnu [V], ycraHoBuTb Ha gucnnee NMAPAMETP 3
HeobxoauMoe 3HayeHue, Nocne Yero NOATBEPANTb U3MEHEHMSI MOBTOPHLIM HaXkaTuem knasuium [¢'].

5.1.6 Tabnuua TMNOB AaTYNKOB U peKOMeHAYyeMble npeaenbl KannopoBKU

Tabnuya 5.2 - Tunbl damyukos u pekomeHOyembie npedersibl Kanubposku

MpeaenbHble
Joa | tun Panyuposounan | WHAMUADYSMLIE | opemesic sHateHs SXOHOTO CHTHana npw
[00.tP] AaTyvka u HCX KanuBPOBKE KanubpoBke npubopa
npubopa
HavyanbHoe 3HavyeHue KoHeuyHoe 3HayeHue

CurHanbl NOCTOAHHOTO

TOKa U NOCTOAHHOTO

HanpshXeHus
0001 | 0-5mA INnHenHan — 0 MA 5 MA
0002 | 0-20 MA Al_01.Fn=0000 0 MA 20 MA
0003 | 4-20 MA Ksanpatiumas — 0.0 0.0 % 4 vA 20 MA
0004 | 0-10B Al_01.Fn=0001 ) III/;J'IVI B' 0B 10B
0005 | 0-1B YCTaHOBMEHHbIX 0B 2B
0006 | 0-50 wB NuHeapn3soBaHHas — TEXHNUECKNX 0wmB 75 vB
0007 | 0-200 mB Al_01.Fn=0002 eanHuLax 0 mB 200 mB
9g)°5 Peauctop | 0 ... 1000 Om 0 Om 1000 Om

Tepmonpeo6pa-

3oBarenu

CONpoTUBAEHUsA
0008 | TCM 50M, W400=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, Wi00=1,4260 -50.0 °C... +200.0 °C | 41,710 Om 98,160 Om
0011 | TCN 50M, Pt50;W+0,=1,3910 -50.0 °C... +650.0 °C | 40,000 Om 166,615 Om
0012 | TCN 10001, Pt100, W300=1,3910 | -50.0 °C... +650.0 °C | 80,000 Om 333,230 Om
0013 | TCN p.21,Wi00=1,3910 -50.0 °C... +650.0 °C | 36,800 Om 153,300 Om
0011 Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C | 800,00 Om 3332,30 Om
0012 | Pt Pt500, a=0,00391 -50,0 °C... +650,0 °C | 400,00 Om 1666,15 Om

TepmMmonapbl
0014 | Tepmonapa | TXKK(J) 0...+1100°C 0 mB 63,792 vB
0015 | Tepmonapa TXK (L) 0 ... +800°C 0 mB 66,442 vB
0016 |, Tepmonapa | TXKH (E) 0... +850°C 0 mB 64,922 B
0017 | Tepmonapa | TXA (K) 0... +1300°C 0 mB 52,410 mB
0018 | Tepmomapa | TMNM (S) 0 ... +1600°C 0 mB 16,777 mB
0019 | Tepmonapa TMNP (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 KanubpoBka aHanoroBoro Bbixoga
Mepen HavanoMm kanubpoBKM aHaroroBoro BbixoAa HeobxoOAMMO MPUBECTUM B COOTBETCTBYHOLLEE
MosoXXeHe NepeMbIYKM Ha MOAyrne YHMBepcarnbHbIX BXOAOB npubopa. Tunbl BbIXOAHbLIX CUTHANoB U NOMQXeHUe
nepemMblyek npmBeaeHsl B Tabnuue 4.3 B pasgene 4.8.
YpoBeHb KanMbpoBKM aHANoOroBoro Bbixoaa nmeeT Tpu napametpa. [Napametp CALO_00.ot ucronb3yetca
ONs MHOMKauuyM aHanoroBoro Bbixoga B %. B UTM-4 B aTom napameTpe MOXHO Takke NpOoW3BOAUTE, M3MEHEHUS!
COCTOsIHUS aHanoroBoro Bbixoga AO.

MyHkTel CALO_01.0F 1 CALO_02.rn ncnonb3ytoTca Ans KannbpoBKM HAYanbHOIO U KOHEYHOFO 3HAYEHUSA
aHanoroeoro BbixoAa. Mopsiaok kanMbpoBKK CreayoLwmi:

1) TMopkniounte K aHanorosomy Bbixogy AO uHAMKaTopa 06pasuoBbin U3MepUTENbHLIM | Npubop —
MunnnaMnepMeTp NOCTOSAHHOIO TOKa.

2) B pexume koHdurypauum yctaHoBute napameTrp CALO_01.oF "Kanubpoeka HayambHOro 3HayeHus
aHanorosoro Bbixoga AO". Haxmute knasuwy [&].

3) Haxumas knasuwm [A] wunu [V], ycTaHOBWUTE BENWUYMHY BbIXQOAHOIO CUrHana mo MunnuamnepMmeTpy,
pasHyto 0 MA (unn 4 mA), cooTeTcTBytoLyo 0% AnanasoHa, B 3aBUCMMOCTU OT. UCMONHEHNS) KaHana.

4) Haxxmute knasuwwy [¢].

5) YcraHoBute napametp CALO_02.rn "KannbpoBka KOHEYHOro 3HayeHusi aHanorosoro Bbixoga AO".
HaxmuTe knaemwy [¢].

6) Haxumasn knasuwm [A] wnu [V], ycTaHOBUTE, BEAMYMHY. BEIXOAHOFO CUrHana no MunnuamnepMmeTpy,
paBHyto 5 MA (1nu 20 mA), cooTeTcTByOLWYO 100% AnanasoHa, B 3aBMCUMOCTU OT UCMOSTHEHMS KaHana.

7) HaxxmuTe knasuwy [¢].
8) [ins 6onee TOYHON KanMBPOBKM kaHana LUMKAUYECKU. OBTOPUTE onepaLiio HECKOMNBbKO pas.
Heobxodumo nomMHUMB, 4TO Nocne nNpoBeAeHUs Kannbposkn HEOGX0AMMO NPON3BECTU 3anMcb NapaMeTpoB

B 3HEproHesaBUCMMYKO MaMATb, B MNPOTUBHOM Cly4Yae' BBedeHHadA MHdopmMaLma He 6y}:l,eT COoxXpaHeHa npu
OTKIIOYEHUN NUTaHNA UHOMKaTopa.
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6 TexHn4yeckoe obcnyxmBaHue

6.1 Obwume ykasaHus
TexHn4eckoe OﬁCHY)KVIBaHVIe 3aKn4vaeTcAa B nposegeHnmn pa60T MO KOHTPOJIK0 TEXHNYECKOIro COCTOAHUA U
nocnepymowemMy yCTpaHEeHUI0 HefoCTaTKOB, BbISBMEHHbIX B Npouecce KOHTPONs; npodunakTnyeckomy
06Cny>X1BaHWIO, BbINOMHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBLIO, ANUTENBHOCTBLIO U B ONpeaAerieHHOM NMopsaKe;
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CWUNlaMW nepcoHana, BbIiNOJHAKWErQ TexHn4Yeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH
MpeHebpexeHne MepaMu NPeaOCTOPOXHOCTU U MpaBUNamMmn 3KCnnyaTauuu MoxeT cTaTb MPUYNHON
TpaBMUpPOBaHWA NepcoHana unu noepexaeHus oéopyaosaHus!
[na obecneyeHnss 6e3onacHOro MCMNorib30BaHMA OOOPYAOBaHUA HEYKOCHUTENbHO BbIMONMHAWTE
yKasaHusa gaHHou rnasbi!

6.2.1 Bugom onacHoctn npu pabote ¢ NTM-4 ecTb nopaxatouiee OelCcTBME INEKTPUYECKOro TOKa.
McTOYHMKOM OnacHOCTM eCTb TOKOBeAYLLME YaCcTu, KOTOPbIE HAaXOASATCA NoA HanpsXKeHneMm.

6.2.2 K oakcnnyataumMum wuHAukKaTopa [OonyckalTcd nvua, MMerwue paspelleHve ans pabotel B
aneKkTpoycTaHoBKax HanpsxeHnem o 1000 B 1 nayumnslume pykoBoACTBO NO 3KCnnyatauum B NONHOM obbeme.

6.2.3 Okcnnyatauus WHAMKaTopa paspeluaeTcs Npu HanuMyuu WHCTPYKUMW Mo TeXHuke 6esonacHocTw,
YTBEPXAEHHON npeanpusiTuem-notpebutenem B YCTAaHOBMEHHOM MOpsidKe W, yudUTbIBaloOLWen cneunduky
NPUMEHEHNS WHAMKaTopa Ha KOHKpeTHOM obbekTe. [lpu MOHTaxe, Hanagke W aKcnnyatauum Heobxoanmo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MoOHTaxHble M npodwunakTudeckne paboTbl »OOMKHbI MPOBOAUTLCA MPWU  OTKNIOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpw pasbopke nHAMKaTopa ANS YCTPaAHEHWUS HencnpaBHOCTEW. Npubop AomkeH ObiTb OTKMOYEH OT
CeTW ANeKTPoNUTaHUS.

7 XpaHeHune u TpaHCHopTUpPOBaHMue

7.1 YcnoBua XxpaHeHUs1 uHaQuKaTopa

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He Oonblie 1 roga.

7.1.2 WNHpukaTtop [OSMKEH XpaHUTbCsA B CYXOM W BEHTUNIMPYEMOM MOMELLEHMU Mpu TemnepaTtype
oKpyxatowero Bosgyxa oT MuHyc 40 °C/mo nnioc 70 °C n otHocuTenoHon BnaxHoctn oT 30 go 80 % (6es
KoHAeHcauwumn Bnaru). [laHHble TpeboBaHUA ABNATCA PEeKOMEHAYEMbIMU.

7.1.3 Bo3gyx B nomeLLeHUn /He [OoImkeH copepXartb Mbliv U NPUMECH arpeccuBHbIX MapoB W ra3os,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTU: FA30B, COAepXaLLUX CEPHUCTbIE COEAMHEHNS NN aMMUaK).

7.1.4 B npouecce XxpaHeHUs unu SKCMAyaTauuum He KnaguTe Tsxenble npeameTsl Ha npubop u He
noaBepraiTe €ro HWKakoMy MexaHW4ecKOMy BO3AEWCTBMIO, TaK Kak YCTPOWCTBO MOXeT AedopMUpoBaThbCs U
NoBpeaAnTbLCS.

7.2 YcnoBuAa TpaHCNOpTUPOBaHUA UHAUKaATOpaA

7.2.1 TpaHcnopTUPOBAHWE WMHAMKATOPA 'B YNakoBKe MPeanpuUsTUS-U3roToBUTeNs OCYLLECTBNAETCH BCEMU
BMOAMM TpaHCNopTa B KPbITbIX TPaHCMOPTHBIX CpeAcTBax. TpaHCNOpTMPOBaHWE caMonieTaMmn OOMKHO BbINOMHATLCA
TOIbKO B OTanfMBaeMbIX repMeTU3npPOBaHHbIX OTCEKax.

7.2.2 NHpukaTtop AOMKEH TPaHCMOPTUPOBATbCA B KIMMAaTUYECKMX YCINOBWSAX, KOTOpPble COOTBETCTBYIOT
ycnosusm xpaHeHusard,cornacHo NOCT 15150, Ho npu gaBneHuun He Huxke 35,6 klMa n TemnepaTtype He HUXe MUHYC
40 °C unu B ycnoeusx 3 NPy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpyso-pasrpy3oyHbIX paboT 1M TPaHCNOpPTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs Pes3kMM. yaapaM u BIUSHUIO aTMocdepHbiX ocagkoB. Cnocob pasvelleHnss Ha TpaHCNOpPTHOM
cpeacTBe AOJKEH UCKYaTh NnepemeLleHre niankartopa.

742.4 TNepepn pacnakoBbIBaHNEM Nocre TPaHCNOPTUPOBaHWA NpW OTpULATENbBHOW TemnepaType UHAUKaTop
Heo6Xxo0auMo BblifepaTb B Te4eHne 3 4yacoB B ycnoBusix xpaHeHus 1 cornacHo FOCT 15150.

8 MNapaHTM nsrotoBuTens

8.1 MpounaBoanTenb rapaHTUPyeT COOTBETCTBMNE MHAMKATOPA TEXHUYECKUM ycnoBusam TY Y 33.2-13647695-
004:2006. MNpu He cobniogeHnn notpebutenem TpeboBaHU yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagky 1 3KCRnyaTauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTEND NULLAETCS NpaBa Ha rapaHTu1H.

8.2 lapaHTMNHbIA CPOK 3KcnnyaTtauuum - 5 neT co AHA OTrpy3ku uHAukaTtopa. [apaHTUMHBIN CPOK
3KcnnyaTauum, MHONKATOPOB, KOTOPbIE MOCTABMSOTCA Ha 3KCMOPT - 18 MecAueB co AHS MPOCNefoBaHUst UX Yyepes
FOCYAapCTBEHHYIO rpaHuLy YKpauvHbl.

8.3 o OoroBopeHHOCTM ¢ NoTpebutenemMm npeanpuaTue-u3roToBUTENb OCYLLIECTBISET nocrerapaHTuiiHoe
TexHu4yeckoe o6CnyXvMBaHUe, TEXHWYECKYHD MNOAAEPXKKY W TEXHUYECKMe KOHCynbTauuu no BCEM BuAaM CBOEW
npoayKumm.
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MpunoxeHus

NMpunoxeHune A-labapuTHble N npucoeauHUTENbHBLIE
pa3mMepbl

Pa3mepb! unHOukamopoe (ducnnees): IMAPAMETP 1, TAPAMETP 2, [TAPAMETP. 3, TAPAMETP 4

S -

6

PucyHok A.1 — BHewHul 8u0 MUKPOIMPOUECCOPHO20 UHOUKamopa

Bud Bud Bud
c3adu c6oky crnepedu

O
N

200 max (MoHMaxHas 2nybuHa) ) 96 )

PekomeHdyemasi monuwjuHa wuma om 1005 mm.

PucyHok A.2 - [abapumHbsie pa3mepsbi
Pazmemka omeepcmull Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Paamemka omeepcmuli Ha wjume
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NMpunoxeHune b - NoaknioyeHne npubopa. Cxema
BHeLWHNX coeanHeHnn

Mpunoxexue b.1 NMogknioveHne nHaukatopa UTM-4

WUTM-4. Bug c3agmn

X1

X3| |X5

=

PucyHok b.1 — PacrionoxeHue 8HeWHUX coeOuHUmeibHbIX pa3bemos uHoukamopa UTM-4:
- X1 — Pa3zbem rnooKmoYeHus: numaHus,
- X2 — Pasbem nodkntodeHusi uHmepgetica RS=485,
- X3 — Pasbem nodkrntoyeHus.OucKpemHbix 8bix0008.D0071-D0O4,
- X5 — Pasbem rnodknoyeHUs: aHano2o8bix 8xo008 U aHa/n0208020 8bIx00a.

Muranue

=24V

~220V

- *24V—§-n-

Mutaxue
=24V

[uckpeTHble

Ananorosbie Bxoael Al1, Al2, AI3, Al4

Tok  Tepmo- TCM
Hanp. napa TCMN

-
i 1 | BbIXOAb! | 29 |me! o114
B DO1..4 0 E 1 "_Ez) %
pE—->§ pE—i-]» 4 - 2 RTD1
DO1 -
-«
T 5
@. > RTD2
5
} DO2 -
T :)‘
@, RTD3
D3| =—
} DO3 +14 |[<—
SUal s
+ +
c -
DO4 ) > i
Untepgigite — i Axanorosbilit
- | BbIXOA
ui=21v_ P
T I~

MpumeyaHus
Hewncnonb3yemble KnemMmMbl COEAMHUTENbHBLIX Pa3beMOB MHAMKATOPA HE NMOAKMYaTb,

2. HasHaudeHue nepemblyek Anst HAaCTPOMKM BXOL0B/BbIXOAOB CM. Tabnuubl 4.2, 4.3.

1

PucyHok b.2 — Cxema 8HewHux coeduHeHul uHOukamopa UTM-4
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MpunoxeHue b.2 MoakntoyeHne ANCKPETHLIX Harpy3ok K uHankatopy UTM-4

OntocumncTtop TpaHan- Pene X3 Pene TpaHan- OnToCcKMMUCTOP
cTop cTop

il &

PucyHok B.3 - [NodkmoyeHue OUCKpPemHbIX Hagpy30k K uHOukamopy UTM-4

lMpumeyaHus.

Mpn nogknioYeHMn WHAYKTMBHBIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, conmeHouabl W T.M.) K
OUCKPETHBIM TPaH3UCTOPHbIM BbIXOAaM KOHTpoOMepa Bo u3bexaHne BbIXOA4a U3 CTPOS BbIXOLHOMO TpaH3ucTopa ms-
3a 6onblOro TOKA CaMOWHOYKUMW napannenbHo, Harpyske (obmoTtke pene) Heobxooumo ycTaHaBnuBaTb
6nokupytowmii avoa VD — cM. cxeMy nogknioveHus. BHeWHWI avon ycTaHaBNMBaTh Ha KaXKAOM KaHane, K KOTOpoMy
NOAKI0YEHA NHOYKTUBHAS Harpyska.

Tun yctaHaBnuBaemoro auoga KO209, KO258, 1N4004...1N4007 vnu aHamnoruyHbl, pacCYnTaHHbIA Ha
obpaTHoe HanpsixeHne 100 B, npsimor 1ok 0,5 A.

PekomeHAaaumMm no noaknOYEHUIO UHAYKTUBHOM Harpy3ku Ans MexaHu4eckoro pene

Pene %3

raoe, R1'= pesunctop MJTT-1-39 Om-5%;
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHAYKTMBHaA Harpyska.

PucyHok 5.4 — Cxema nodknroyeHuUs: UHOYKMUBHOU Hagpy3Ku Orisi MexaHu4yecKoeo perne

MpumeyaHus.
1. Ha ' pucyHke B.5 ycnoBHO MoOKas3aHO pacnosioXeHWe W Ha3HaAYeHUEe 3aMbIKAKLWMX KOHTAKTOB
MexaHu4eckoro pene kaHanos DO1 - DO4.
2. MakcvManbHO J0oNyCTUMOE HanpshKeHUe U MakCUMarnbHO JOMYCTUMBIN TOK:
-80 250 B (8 A) nepeMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- 0o 250 B (3 A) nepeMeHHOro Toka npu MHAYKTUBHOW Harpy3ske (cosp=0,4);
- o7 5B (10 mA) go 30 B (5 A) NoCcTOsIHHOIO TOKa Npu PE3UCTUBHON Harpyske.
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PekomeHaauum no noaknoYeHUIO VIH,D,YKTVIBHOFI Harpy3ku ansa cmmucTopa

OnTocumucTop X3

rae, VS1 - BHELWHNA CUMUCTOP, YCTaHOBIEHHbIN Ha paavaTop;
R1 - peanctop MJ1T-1-39 OMm-5%;
C1 -koHgeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHAyKTMBHAA Harpyska;
FU1 - nnaBkmin npegoxpaHutens.

PucyHok 5.5 — Cxema nodknrodeHuUs1 uUHOyKkmueHoU Haepy3Ku Onisi cumucmopa

MpumeyaHus.

1. Ha pwucyHke B.5 ycnoBHO noKasaHO pacrnonoXeHne W Ha3HayYeHWe 3aMblKaloLMX KOHTaKToB
onTocummcTopa kaHana DO1.

2. Heucnonb3yeMble KNneMMbl coegMHUTENbHOro pasbema XP3 He nogkniovaThb.

3. MakcumanbHO [OMycTUMOE HanpsbkeHue nepemeHHoro Toka 6-300 BjsmakcymanbHO [onyCTUMbIN
nepemeHHbIn Tok 700 MA.

PekomMeHaaLmMu no ncnosib30BaHMKO MarioMOLLHbIX onTocuMucTopoB

ManomoLHble  ONTOCMMMUCTOPbI  MpefHas3HadyeHbl Anst  KOMMyTauuMu Lenei NepeMeHHOro  Toka.
OnTocumucTopbl 06ecneyYnBaloT ranbBaHUYECKYHO U30NALUMIO YNPaBASIOWNX Lienen oT CUMOBbIX U HENOCPeACTBEHHO
yrNpaBnsloT MOLLHbIMW CUITOBbIMW 3fIEMEHTAMU - MONYNPOBOAHWKOBLIMWM CMMUCTOpPaMW, KOTOPblE OTKPbIBAKOTCS
UMMNYNbCOM TOKa OTpuuUaTenbHOW nonsipHocTU. MarnomollHbIe ORTOCUMWCTOPbI MOTYT TakkKe ynpaBnsTb Mapon
BCTPEYHO-NapannenbHO BKMYEHHbIX TUPUCTOPOB.

K ogHoMy MamnomoLiHOMY ONTOCMMMWUCTOPHOMY. BbIXOAY MOXET MOAKMYAaTbCA TOMbKO OAMH BHELLUHWUIA
CUMWCTOP UNK 0dHa napa BCTpeYHO-NnapannenbHO BKIOYEHHbIX TUPUCTOPOB.

MIMNynbCHBIA BbIXOQHOW TOK MaroMOLLHOrO ONTocuMmMcTopa MoxeT gocturate 1 A, HO TOMbKO B MOMEHT
BKIMOYEHMS BHELLUHEro cuMucTopa (MnuM napbl TUPUCTOPOB), MO3TOMY HEMb3si MCMONb30BaTb 3TOT BbIXO4 Kak
penemnHbln, Harpyxas ero NOCTOAHHOW Harpy3kon. Npu MOAKNOYEHUN BHELIHUX CMMUCTOPOB criedyeT yyuTbliBaTb
orpaHuyeHune no ynpasnstoLwemMy BbIXOAHOMY TOKY MariOMOLLYHOIO BbIXOAHOrO ONTOCMMUCTOPA.

Kaxabli BbIXOLHOW ONTOCMMUCTOPHC BHELUHMM MOLHBIM CMMUCTOPOM (MNW Napoi TUPUCTOPOB) MOXET
ObITb nogkntoveH k nobon dase (A, B mam C). Kaxabii BbIXOAHOW ONTOCMMUCTOP WUMEET CBOW BCTPOEHHbIA
OeTeKTop HyneBoro HanpshXeHus askl, 4TO NO3BOASET BKMOYATb HArpy3Ky TOMbKO MPU MUHUMANbHOM HaMnpsiKeHUn
Ha HeWn.

PekomeHayeMble CXeMbl NOAKMHOYEHUS BHELLHUX CUMUCTOPOB M Harpy3ok npueBeeHsbl Ha pucyHke b.6.

DO1 - DO4
R1 FU1

L ITI ° [ ] e
{ } i i —e

R3
~220V

VS1

c1
R2 RH N
z N “— 1 | : | — °

L I

PucyHok 5.6 — Cxema roOKoYeHUs1 8HeWHea0 cumucmopa
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MpunoxeHune b.3 Cxema nogknioyeHus uHrepdenca RS-485

MpeobpasoBaTtenb nHTEPGENCOB

RS232/485 USB/RS485 L oo 1200m
Brn-485 Brn-52
oot oo e RS232 N
unm
A+
USB - RS485
R ] :I“
| o
s Lo :
RGND
A+ B- A+ B- A+ B-| fo32ycrpoicts | AT B A+ B-
01 02 03 30 31
UTM-4 NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.7 - OpeaHu3auyusi uHmepgbeticHol cessu mexdy SBM u ycmpolicmeamu

1. K MK moxeT ObITb nogkntoveHo Ao 32 yCTPOWCTB, BkNtovas npeobpasoBatenbmHTepdeiico blriN-485
unu Brn-52.

2. Obwas anvHa kabenbHOM NUHUK CBA3W He JoSmkHa npeBbiwaTs 1200 M.

3. B kayecTBe kabenbHOW NUHWUKU CBA3M NPeaNOoYTUTENBHO NCNOMNB30BaTh 3KPAHNPOBAHHYIO BUTYIO Mapy.

4. invHa oTBeTBreHn L, 4OmKHa OblTh Kak MOXXHO MEHbLLEN.

5. K nHTepdencHbiM Bxogam npubopoB, pacrnonoXeHbiM, B KpaWHUX TOYKaX COEAMHUTENbHOW NUHWM,
Heo6XoAMMO NOAKMIYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 u R2). MoakntoveHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He gpebyetes. [MoaknioveHne TepMMHAanNbHbIX Pe3NCTOpoB B Oroke

npeobpasoBaHus uHtepdencos blMN-485 wnu BFIN-52 —"cm. B'P3, Ha BlN-485 wnn BIN-52. TNogknioyeHune
TepMuHanbHux pesmctopos B UTM-4 — cMm. pucyHok B.8.

X2
MprvemonepenatTymk 21 3? WHTepdelic
RS-485 8w 22 e &
120 Om )
™ TERM |- 23
100 Om
GND +—_} RGND | meem| 24

PucyHok b.8 = PekomeHOyemasi cxema nodkmo4deHust uHmepgpelica RS-485

MpumeyvaHus.
1. Bce OTBETBUTENN MPUEMO-NEPEATUYNKOB, MPUCOEAMHEHHbIE K OAHOW OOLWEeN nepefatolien nuHuu,
[OOIMKHbI COrIacoBbIBaTbCS,/TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. Heo6xoamMMoCTh 9kpaHupoBaHus kabenew, No KOTOpbIM nepefaeTca MHopmaumns, 3aBUCUT OT ONNHbI
kabenbHbIX CBS3e 1 OT YPOBHSA NOMeX B 30He NpoKnafku kabens.

3. MNprMeHeHne SKpaHNPOBaAHHOW BUTOW Napbl B MPOMbILLNEHHbLIX ycnoBusax AsndeTca npeanoyYTUTenbHbIM,
NOCKOJIbKY 3TO obecneunBaet nosny4yeHmne BbICOKOINo COOTHOLLEHUA CMI’HaJ'I/LIJyM N 3awunTy ot CWHpa3HOM NoMexu.
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NMpunoxeHune B - KOMMyHUMKaUnOHHbIe (pyHKLMM

MwukponpoueccopHbin nHaukatop UTM-4 moxeT o6GecneunTb BbIMONIHEHNE KOMMYHWUKALMOHHOW QYHKLUMIA
no wuHTepdency RS-485, no3BonsilOLWEN KOHTPONMPOBaTb M MOAMMUMPOBATL €ro napamMeTpbl Npuv MOMOLLN
BHELLHEro ycTponcTea (KoMMnboTepa, MUKPONPOLLECCOPHOW CUCTEMBI YNpaBeHuns).

MHTepdenc npegHasHadyeH pAnsa KoHdurypuvpoBaHus npubopa, ANS  MCNonb3oBaHWUA B  Kayectse
yaaneHHoro npubopa npu pabote B COBPEMEHHbIX CeTaX ynpasneHus u cbopa uHdopmaumm (npuema=nepenadm
komaHa u gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBsi3n no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ona  paboTbl HeOBGXOAUMO YCTAHOBUTbL CKOPOCTb OOMeHa [AaHHbIMW Mexgy uHaukatopom wu MK,
ycTaHaBnuaaeTcs Ha yposHe SYS B napameTtpe 03.br:

[SYS_03.br] CkopocTb, 6url/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

Mpu obmeHe no MHTepdencHOMyY KaHany. CBsi3W, €Cny MPoeUCXoauT nepefadva AaHHbIX OT MHAMKatopa B
ceTb, Ha nepegHen naHenn WTM muraet ungmnkatop IHT.

MporpammHo gocTynHble perncTpel uHankatopa UTM-4 npuseneHsl B Tabnvue B.1.

JocTyn Kk perMctpam nporpaMMUPOBaHNS U KOHUFypauun paspellaeTcs B cryyYae 3anucu B peructp
paspeLueHns nporpammupoBaHmst Ne2 3HadeHus,"1", 3HadeHne KOTOPOro MOXHO U3MEHUTb Kak C nepegHen naHenm
nHaomkaTopa UTM-4, Tak n c MNK.

MpunoxeHue B.1 NHTepdencHbIn oomeH. Tun yctponcrtea — Slave/Master

B cetu nngukatop UTM-4 moxeT BblcTynaTtb kak Slave, Tak u Master. Npu Bbibope Tvna yctponctea Slave
(CeteBon tTun yctponctea SYS:106:PK=0000) npnbdop oTBeyaeT Ha 3anpockl Beayuiero ycrponctea (MK, naHenn
onepartopa, KoHTponnepa). Pexvum Slave ncnonbayetca ansa koHdurypauum nHaukaTtopa c MK (nporpamma MUK-
KoHdpurypaTtop), c6opa aaHHbix Ha,[1K (Scada-cuctemsl), permctpatopbl 1 NaHenu onepartopa, a Takke nepegauyv
[aHHbIX B Apyrue ycTponcTea (KOHTROMIEepbl) ceTu. Mpy NOMOLLY BHELLHErO YCTPOWCTBA MOXHO 3aJaBaTb 3Ha4YeHne
aHanoroBbIX BXOO0BwW. OUCKPETHBIX BbIXoAoB. [Mpu ceTteBom obmeHe B pexume Slave cBetogmon UMHT muraet
Kaxabln pas, koraa UTM-4- gaeTotBeT Ha NpuUcnaHHbIN emy 3anpoc.

Mpu nHTEpdencHom BBOAE MOXHO 3afaBaTb 3HAYEHME:

- @HarnoroBbIX BXOOO0B, MCMONb3yeTcs ANs MHAUKauuu, obpaboTkv, npeobpasoBaHMs TEXHONOMMYECKOro
napamMeTpa, Nosy4yaemMoro fo MHTepdency oT BHELLHUX YCTPOWCTB;

- aHanorosoro Bbixoga (AOT.00=0000), ncnonb3yeTcs ANs ynpaBrieHWs aHaNoroBbIM MCMONTHUTENbHBIM
MEXaHU3MOM MO UHTEPENCY OT BHELUHUX YCTPONCTB;

- OUCKpeTHbIX /BbixogoB (do1_00.tP=0000, do2_00.tP=0000, do3_00.tP=0000, do4_ 00.tP=0000
ucrnonb3yetcss |Ans  YNpaBneHUust  UMMNYMNbCHbIM  UCMOMHUTEMbHLIM ~ MEXAaHUM3MOM UMM TEXHOJOMMYECKO
cUrHanusaumen no MHTepgency oT BHELLHNX YCTPOUCTB.

[lpn nHTepdencHoMm BBOAE HEOOXOAMMO MpaBUNBbHO yKasaTb HOMEpP pernctpa Afsi COOTBETCTBYHLLETO
BXOZ4a unm Beixoaa (rabnvua B.1).

)
n

Mpwn BbIGOPe TMNa ceteBoro yctpornctea Master (SYS_06.PK=0001) mnHgukatop NTM-4 paeT 3anpochl
OLHOMY WIV ABYM YCTPOWCTBAM B CETU U MPUMHUMAET OT HUX OTBET C JAHHLIMMW, KOTOPbIE BbIBOAATCS Ha OUCTNEN
WUTM-4. [OaHHbIA TMN yCTPOWCTBa WCMOMb3yeTcsd ANs WUHAMKAUUW 3HAYeHWW, NONyYeHHbIX OT OPYrnx YCTPOWCTB
(@aTynkoB, perynaTopoB, KOHTPOIEPOB, CHETYNKOB U T.4.) No ceTn RS-485 ¢ npoTtokonom ModBus RTU.



https://lizantan.com/shop/indikator-itm-4

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
37

HacTtpoiika napameTpoB nHTepdericHoro obMeHa ocyluecTBnsieTcs Ha ypoBHe SYS.
- Mapamemp 02.nd u 03.br — cTaHOAPTHLIE HACTPOMKM CETU (aapec YCTPOMCTBA, CKOPOCTb 06MeHa).
- MNapamemp 06.PK 3apaeT ceTeBOW TWN WMHAMKaTOpa. OTOT napameTp KOHMUrypupyeTcs TONbKO C MepeaHen
navenwu. MNpwu BbIGope Tvna Master poctyn k npubopy c MK, B Tom uucne c¢ nporpammbl MUK-KoHdvirypatop;
HeBO3MOXeH!!!
- B napamempax 07.Pr u 08.tM 3apatoTca nepuog onpoca u Tanm-ayT OTBeTa COOTBETCTBEHHO. [lepuoa onpoca
3agaetca B npegenax 1-10000mc. lMpu HopmanbHon paboTte 3a Bpems 3TOro nepvoga npubop AOMKEH ycreTb
nepefatb 3anpoc 1 NpuHATL oTBeT (puc. B.1.a). Mo ncreveHnn BpemerHn neproda naeT criedyolui sanpoc. Takum
obpasom, kaxabin nepuog UTM-4 GygeT nonyyatb AaHHble OT 3anpawmBaemoro uHaukatopa. Ecnn ke, 3a Bpems
nepuoga onpoca OTBET He NPUXOAMUT, MOChINKa CrneayoLlero sanpoca oXvaaeTcsa 40 UCTEYEHNS BpEMEHN TanM-ayTa
oTBeTa. Ecnu oTBeT npuaeT OO0 OKOHYaHWA TaWM-ayTa, TO cpa3dy Mocrne ero nosnyydeHus 6yger oTnpasreH
cnepytowmn 3anpoc (puc. B.1.6). Ecnn otBeTa He ByaeT A0 OKOHYaHWA TamMayTa, Torga byaeTt cneaylmin 3anpoc
(puc. B.1.B), n npu atom ceetoamog MHT ByaeT ropeTb 4O MOMEHTa nonyyeHus oTteBeta. [locne nATM Taum-ayToB C
Henosny4YyeHHbIM OTBETOM NapameTp Ha LUMGPOBOM ANCMIEE HAYHET MUraTh.

3anpoc Banpoc

ot UTM-4

Banpoc
ot UTM-4

3anpoc 3anpoc 3anpoc 3anpoc

or UTM-4 ot UTM-4 oT UTM-4 oT UTM-4
— 5
-_.

Mepwop onpoca t Mepwoa onpoca t Mepuoa onpoca t

Otser

Taiim-ayT oTBeTa Taitm-ayT oT8eTa Taiim-ayT oTBETa

a 6 B

PucyHok B.1 - BpemeHHble OuazpammMbi npuema-rnepedaqu.0aHHbix UTM-4 e pexxume MASTER

Mpwn pabote TM-4 B pexxume MASTER ceetoguog VMHT 3aropaercst npu oTnpaBke 3anpoca 1 racHeT npu
nonyyYeHun oTeeTa.

Mpu BbIGOpe ceTeBoro Tmna wmHaukaTopa Master By napameTpax Tunos aHanorosbix Bxogos Al_00.tP
ykasbiBaeTcs Tun 0000 — nHTEepdenCcHbIN BBOA.

B napametpax 02.0F n 03.rn ykasbiBaloTCA npegensl 0TOOpaxeHus BXoAHbIX curHanos. [pu Bbixoae
napameTpa 3a 3TW YCTaBKW Ha LMPPOBOM MHAMKATOPEHAYHYT OToBpaXaThcs CUMBOMbLI = = = =.

HacTpoiika napameTpoB npuGoOpoB, KOTOpble HEOOXOAMMO oOmnpallnBaTb, OCYLLECTBNAETCA Ha YpOBHe
MSTR.

B napamempax 00.du, 04.du, 08{du, 12.du 3apatoTcs ceTeBble agpeca onpallimBaeMblX YCTPONCTB.

B napamempax 01.FC, 05.FC, 09:FC, 13.FC 3apatotcsi ceteBble (yHKUnn npubopa (03 — cunTbiBaHUE
pernctpos, 04 — cunTbIBaHWE NAapaMeTpoB).

B napamempax 02.rG, 06.rG, 10.rG, 14.rG 3agatotcs HOMepa perncTpoB ANsi CYUTbIBAEMbIX NapaMeTpoB.
[ns nepBon rpynnbl KOHTPOMNNEPOB (KOHUrypupyemelx npubopoB) HOMepa pernctpoB BbibupaiTca ¢ Tabnuy,
NporpaMMHO [OCTYMHbIX PEFMCTPOB 'HA COOTBETCTBYIOLLMIA Npubop, a Ans BTOpoOW rpynnbl (nporpaMmmupyemblie
KOHTPONNEpPbI) — paccYMTLIBAKOTCS C MOMOLLIbIO KanbKynaTopa perMcTpoB B cpefe pa3paboTku nporpamm Anbda.

B napamempax 03.tP, 07.tP, 11.tP,15.tP yxa3biBatotca Tunbl AaHHbIX (INT, LONG, FLOAT, SWAP-LONG,
SWAP-FLOAT) 3anpawmBaembix-RapaMerpoB. Ecnu 3anpawmvBaembin napametp nmeet cdopmat LONG, 1o ecTb
coctouT ¢ AByx peructpoB ModBus, Toraa B mapamempe 02.rG, 06.rG, 10.rG, 14.rG yka3blBaeTcsl TONbKO NepPBbIA
perucTp.

[ns dopmata 3anpawwmsaembix:;gaHHbix FLOAT Tvn 3agaeTtcsd no 0OA4HOMY M3 TpeX BapuaHTOB:

1. KoHTponnepbi nepBoy rpymmbl, kKOTopble MMeT dopmaT aaHHbix FLOAT, ucnonb3yoT ctaHgapTHoe
npencraeneHue atoro popmara. [Ans Toro, 4ToObl NpounTaTh OAHHBIE C 3TUX KOHTPOMEPOB, HY>XHO
ykasaTb HOMep/nepBoro pernctpa v BolbpaTe popmat aaHHbix FLOAT.

2. /KoHTponnepsl BTOpoW rpynnbl (TUMbl AaHHbLIX onucaHbl B Tabnuue 2.5 Bo BTOpoW YacTu pykoBoacTBa
no skcnnyataumm Ha MIK-51, MIK-51H, MIK-52, MIK-52H) umetot chopmat gaHHbix INT, SWAP-LONG
n SWAP-FLOAT (SWAP ykasbiBaeT Ha 00paTHyk nocrnefoBaTenbHOCTb peructpoB). Noatomy, anga
YTEHUS OaHHbIX C 3TOWM Tpymnnbl KOHTPOINEPOB YKa3blBAETCA agpec peructpa (paccuuTbiBaeTcsi C
nomMoLubto Kanskynsmopa peaucmpos B MeHo Cepsuc nporpammbl Aribda) 1 COOTBETCTBYHOLLUIA eMy
dopmaT INT, SWAP-LONG unun SWAP-FLOAT.

3. [Ins KOHTPONNEPOB CTOPOHHWUX NMPOU3BOAUTENEN afpec U TUM AaHHbIX 3a4at0TCA COrMacHO ONMCaHuo
Ha JaHHOE YCTPOWCTBO.
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MpunoxeHue B.2 MNMporpamMmmHo AOCTyNHbIE perucTpbl MHAUKaTopa UTM-4

Tabnuya B.2 — [NpoepammHo docmyriHbie peaucmpbl UHOUKamopa UTM-4

© T =
T g Nuana3oH nameHeHus
Ss 3 a b ®dopmar MyHKT
239 s HaumeHoBaHue napameTtpa (AecsATUYHbIE
239 o AaHHbIX MEeHI0 SHaYEMHMs)
>3E &
et °
: 71 DEC (3nauenve
03 0 INT SYS_00.id Koa (mogensb) nHamkaTopa N
03 1 INT SYS_01.ur | Bepcusi nporpammHoro obecneyeHus 4 (3HaueHne perncTpa)
03/06 2 BYTE | SAVE_00.En | Pa3peLueHne nporpammmpoBaHusi ? — 3anpetlero,
— paspeLUeHo
03/06 1000-1003 INT Mepenrisis 3HauyeHne BxoaHbIX aHanorosbix curHanos Al1- Al4 ot MnyC 999 no
naHenb 9999
(1200,1201) NepenHsis
03/06 FLOAT ngHgnb 3HauyeHne BxoaHbIX aHanorosblx curHanos Al1- Al4 OT mMuHyc 9999 no 9999
(1206,1207)
03/06 1400 INT Brixog AO 3HaveHwne BbixogHoro curHana AQ 0-100 %
03/06 (1480,1481) FLOAT Bbixog AO 3HayeHwne BbixogHoro curHana AQ 0-100 %
03/06 600-603 BYTE | Bbixogbl DO | CocTosiHue auckpetHbix Bbixogos DO1-DO4 0 — oTkn., 1 — BKN.
(1600,1601) MepegHas 3HaueHwue BbixoAa pyHKUMOHanbHbIX 6rokoB,FB1=
03/06 FLOAT naHens FB16 OT MuHyc 9999 1o 9999
(1630,1631)
03/06 5000 INT Al1_00.tP Twvn aHanoroBoro BXxoAHoro curHana Al1 0000-0020
03/06 5001 INT Al1_01.Fn Twn wkanel BxogHoro curdana,Al1 0000-0003
03/06 5002 INT Al1_04.dP MonoxeHne geunmmansHoro pasgenurens BXogHoro | 0 — «xxxx», 1 — «XXX.X»,
curHana Al1 2 — XX XXP, 3 — «X.XXX»
03/06 5003 INT Al1_05tF | HocToarHan (N OO OT 0.000 o 60.00*
dunbTpa onsa BxogHoro curHana Al
03/06 5004 INT Al1_06.KF MakcmmanbHasi ASIMTENBHOCTb UMMYIIbCHOM NoMexu OT 0.000 A0 60.00*
ans BxogHoro curHana Al
MeTog,TemnepaTypHoOii KOPPEKLMN BXOAHOIO 0 — py4yHas
03/06 5005 BYTE Al1_08.1C curHana Al 1 — aBTOMaTU4ecKas
03/06 (5006,5007) FLOAT Al1_02.0F HwxHWIA npeaen Wkankl BXopHoro curHana Al1 OT1 MuHyc 9999 no 9999
03/06 (5008,5009) FLOAT Al1_03.rn BepxHui npeagen Wwkanbl BXogHoro curHana Al1 Ot MuHyc 9999 go 9999
Al1_07.0F KoadhcpuUMEHT KOppeKLuun (CMeLLeHNE) BXOOHOTO
03/06 | (5010,5011) FLOAT CORT 01.CL4| curvana A1 OT MuHyc 9999 no 9999
03/06 | (5012,5013) | FLOAT | Al1 094G | SHaueHue TemMepaTypel B pexime py4Hoi OT MuHyc 9999 A0 9999
Koppekumn BxogHoro curdana Al1 ot tTepmonap
03/06 | (5014,5015) | FLOAT | AlM_fOiL1 | Jextononumeckan curkanusauus MIN A5 BXORHOM | or yuyyc 9999 no 9999
03/06 | (5018,5019) | FLOAT | AMu11.H1 | lexHomomadeckas curanusauns MAX ans OT MuHyC 9999 A0 9999
BXOAHoro curHana Al1
03/06 | (5022,5023) | FLOAT | Al1_12:H, | Terepesyio cumanvisaun MIN, MAX Ana BXORHOTO | or e 9999 po 9999
03/06 5030 INT Al2_00.tP Twun aHanoroBoro BxogHoro curHana Al2 0000-0020
03/06 5031 INT Al2_01.Fn Tun Wwkansl BXxogHoro curHana Al2 0000-0003
03/06 5032 INT A2 04.dP MonoxeHne aeLuumansHOro pasgenuTenst BXOOHOro 0 — «xXXXX», T — «XXX.X»,
curHana Al2 2 — XX XXD, 3 — «X.XXX»
[MocTosiHHasa BpemeHn BXOAHOro LmdpoBoro "
03/06 5033 INT Al2_05.tF bMNbTPA NS BXOAHOTO cvrHana Al2 OT1 0.000 go 60.00
03/06 5034 INT AI2:06.KF MakcumanbHas AnMTeNbHOCTL UMMYSIbCHOM NOMEXU OT 0.000 70 60.00*
Ans BxogHoro curHana Al2
03/06 5035 BYTE Al2_08.1C MeTozn TemnepaTypHOI KOPPEKLMM BXOLHOIO 0 — py4yHas
curHana Al2 1 — aBTOMaTNYECKas
03/06 (5086,5037) FLOAT | AI2 02.0F HwxHWIA npegen wkansl BXogHoro curHana Al2 Ot MuHyc 9999 o 9999
03/06 | (5038,5039) FLOAT Al2_03.rn BepxHuii npegen wkanbl BxogHoro curHana Al2 OT MuHyc 9999 no 9999
Al2_07.oF KoadbdpuumeHT koppekuun (CMeLLeHne) BXOAHOro
03/06 | /(5040,5041) FLOAT COR2 01.CL | curvana A2 OT MuHyc 9999 no 9999
03/06 | (5042,5043) | FLOAT | AI2_09.4C | SHaueHve Temneparypbi B pexume pyuHoi OT MuHyc 9999 710 9999
KOppeKumm BxogHoro curHana Al2 ot Tepmonap
03/06 | 1,(5044,5045) | [(FLOAT | Al2_1o.L1 | Textonorisccas curwanusaus MIN Ana BXORHOTO | or e 9999 o 9999
03/06 | (5048)5049) | FLOAT | AI2 11.H1 | lexHonoruyeckas curkanusaums MAX ans OT MuHyC 9999 f10 9999
BXOAHOro curHana Al2
03/06 | (5052,5058) | FLOAT | Ai2_12Hs | [veTePesuc curkannsaum MIN, MAX AnA BX0BHOTO | or e 9999 no 9999
03/06 5060 INT AI3_00.tP Tun aHanorosoro BxogHoro curHana Al3 0000-0020
03/06 5061 INT AI3_01.Fn Twn wkanel BxogHoro curHana Al3 0000-0003
03/06 5062 INT Al3_04.dP MonoxeHue AeunMmarnbHOro pasaenutens BXOAHOrO | 0 — «xxxx», 1 — «XXX.X»,
curHana Al3 2 — KXXXX», 3 — «X.XXX»
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03/06 5063 INT Al3_05.tF | [1OCTORHHAS BPEMEHI BXORHOTO U1hPOBOro Ot 0.000 80/60:00*
dunbTpa ansa BxogHoro curHana Al3
MakcumanbHas AnMTenbHOCTL UMMYSIbCHOM NOMEXU .
03/06 5064 INT Al3_06.KF [INS BXOQHOTO cirHana Al3 Ot 0.000 po 60.00
MeToz TemnepaTypHOW KOPPEKLMN BXOLHOIO 0 — py4yHas
03/06 5065 BYTE Al3_08.1C curHana Al3 1 —@aBTOMaTN4ecKas
03/06 (5066,5067) FLOAT AI3_02.0F HwxHWA npegen wkanbl BxogHoro curHana Al3 Ot muHyc 9999 no 9999
03/06 (5068,5069) FLOAT AI3 03.rn BepxHui npegen wwikanbl BXogHoro curHana Al3 OT mMuHyc 9999 go 9999
AlI3_07.oF KoadbdpuumeHT koppekuun (CmeLLeHne) BXOAHOro
03/06 | (5070,5071) FLOAT COR3 01.CL | curvana A3 OT MuHyc 9999 no 9999
03/06 | (5072,5073) | FLOAT | AI3_0gtc | SHauenve Temneparypel 8 pexmme pyuroi OT MIHYE:9999 10 9999
KoppeKkummn BxoaHoro curHana Al3 ot Tepmonap
03/06 | (5074,5075) | FLOAT | AI3_10.L1 | Jexonofmookan ursanusauus MIN Ans BXOBHOO | or e 9999 no 9999
03/06 | (5078,5079) | FLOAT | AI3 11.H1 | lexHonorudeckas curhanuaauns MAX ans OT MuHyC.9999 70 9999
BXOAHOro curHana Al3
03/06 | (5082,5083) | FLOAT | AI3_12Hs | [veTePesuc curnannsaum MIN, MAX 48 ex0aoro | e iy 9999 no 9999
03/06 5090 INT Al4_00.tP Twn aHanorosoro BxogHoro curHana Al4 0000-0020
03/06 5091 INT Al4 01.Fn Twvn wkansl BXxogHoro curHana Al4 0000-0003
03/06 5092 INT Al4 04.dP [MonoxeHne aeunmanbHOro pasgenuTenst BXOOHOro 0 — «xxxx», T — «XXX.X»,
- curHana Al4 2 — XX XXP, 3 — «XXXX»
MocTosHHas BpeMeHW BXogHOro LdpoBoro "
03/06 5093 INT Al4_05.tF bMNbTPA NS BXOAHOTO cvrHana Ald Ot 0.000 go 60.00
03/06 5094 INT Al4_06.KF MakcumanbHas AMTeNbHOCTL MMMYSIbCHON MOMEXU OT 0.000 70 60.00
nns BxogHoro curHana Al4
03/06 5095 BYTE Al4_08.1C MeTop TemnepaTypHON KOPPEKLIMM BXOOAHOFO 0 — py4Has
curHana Al4 1 — aBTOMaTNYECKas
03/06 (5096,5097) FLOAT Al4_02.0F HwxHWIA Nnpegen wkanbl BXOAHOMO curHana Al4 Ot MuHyc 9999 go 9999
03/06 (5098,5099) FLOAT Al4 03.rn BepxHui npegen:tikanbi-BX0AHORO curhana Al4 OT MuHyc 9999 no 9999
Al4_07.0F KoadbcpuumeHT koppekuum (CMeLLeHmne) BXogHoro
03/06 | (5100,5101) FLOAT CORA4 01.CL | curvana Al4 OT MuHyc 9999 no 9999
0306 | (5102,5103) | FLOAT | Al4_ogtc | 3raverve Temneparypbl B pexmme pyuHoi OT MuHyc 9999 Ao 9999
KOppeKummn BxogHoro curHana,Al4 ot Tepmonap
03/06 | (5104,5105) | FLOAT | Al4_10.L1 Iﬁ;‘:;;:%‘fc"a“ curnanm3aups MIN Anst BXoaHoro | oy vc 9999 o 9999
03/06 | (5108,5109) | FLOAT | Al4 11.H1 | |exHonOmueckad onrranuaaums MAX ans OT MuHyC 9999 f10 9999
BXOAHOro curHana Al4
03/06 | (5112,5113) | FLOAT | Al4_12.Hs /| TveTepesvc eurranisaumn MIN, MAX Ansi BXOBHOTO | (v e 9999 o 9999
curHana Al4
Tun NCTOYHUK aHANOroBOro cUrHana Ans
03/06 8001 INT AO_00Zp YRpaBrieHWsi aHanoroebIM Bbixogom AO 0000-0003
FMopsiaKoBLI HOMEP UCTOYHKKa aHarNoroBoro
03/06 8002 INT AO _01.nM | curHanagns ynpaeneHusi aHanoroBbiM BbIXOA0M 0000-0016
AO
03/06 8003 BYTE AO 04.dr HanpaeneHue BbixogHoro curHana AO 0 —npsimoe
1 — obpaTHOE
0,
03/06 | (8004,8005) | FLOAT | AO 02.0F | SHaueHve BXoAHoro curHana, pasroe 0% OT MuHyc 9999 A0 9999
BbIXOJHOro cuUrHana
0,
03/06 | (8006,8007) | FLOAT ["AO 03.n | oHaueHue BXomHoro curvana, pasoe 100% OT MUHyC 9999 710 9999
BbIXOAHOIO CUrHana
03/06 14000 INT DO1:00.tP | Jloruka pabotbl guckpetHoro Bbixoga DO1 0000-0005
03/06 14001 INT DO1-01.SC | WcTo4HWK curHana ans auckpetHoro Bbixoga DO1 0000-0002
03/06 14002 INT DO1_02.nM MopsiaKoBLIN HOMEp curHana ans ynpasneHus 0000-0016
ONCKpeTHbIM Bbixogom DO1
03/06 14003 INT DO1 06.tM | OnuTenbHoCTb UMNynbca AuckpeTHoro Bbixoga DO1 | 0.000-999.9
03/06 14004 INT DO1_07.SF Be3onacHoe nonoxeHwe guckpeTHoro Bbixoga DO1 0000-0002
B cry4ae obpbiBa garyuka
03/06 | (14006,14007) | FLOAT.| DO1_03.L Curnanusauusi MIN ansi guckpetHoro Bbixoga DO1 OT MuHyc 9999 no 9999
03/06 | (14008,14009) | FLOAT |, DO1 04.H | CwurHanusauma MAX ansa auckpeTtHoro Beixoga DO1 Ot MuHyc 9999 o 9999
03/06 |/(14010,14011) | FLOAT. | DO1_05.Hs | "“crepesuc curranusaumn MIN, MAX ans OT MuHyc 9999 A0 9999
avckpeTtHoro Bbixoga DO1
03/06 14020 INT DO2_00.tP | Jloruka paboTbl AUCKPeTHOro Bbixoga DO2 0000-0005
03/06 14021 INT DO2_01.SC | WcTouHuk curHana ans guckpetHoro Bbixoga DO2 0000-0002
03/06 14022 INT DO2 02.nM MopsakoBbIM HOMEP cuUrHana ans ynpaeneHust 0000-0016
— OVCKPETHbIM Bbixogom DO2
03/06 14023 INT DO2_06.tM | AnuTenbHOCTb UMMynbca AUCKpeTHoro Bbixoga DO2 | 000.0-999.9
03/06 14024 INT DO2 07.SF BesonacHoe nonoxeHue anckpetHoro Beixoga DO2 0000-0002
— B cnyyae obpblBa AaTyvka
03/06 | (14026,14027) | FLOAT | DO2_03.L | CwurHanusaums MIN ans guckpetHoro Bbixoga DO2 Ot MuHYyc 9999 no 9999
03/06 | (14028,14029) | FLOAT | DO2 04.H Curnanusauust MAX ans auckpetHoro Bbixoga DO2 OT MuHyc 9999 no 9999
03/06}1.(14030,14031) | FLOAT | D02 05.Hs | M“crepesuc curianusaun MIN, MAX ans OT MuHyc 9999 710 9999
anckpeTHoro Bbixoga DO2
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03/06 14040 INT DO3 00.tP | Jlornka paboTbl gnckpeTHoro Bbixoga DO3 0000-0005
03/06 14041 INT DO3 01.SC | WcTouHUK curHana gns guckpetHoro Beixoga DO3J 0000-0002
03/06 14042 INT DO3_02.nM [MNopsiakoBLI HOMEpP curHana Ans ynpasneHus 0000-0016
ONCKPETHbIM Bbixogom DO3
03/06 14043 INT DO3 _06.tM | AnuTenbHoCTb uMnynbca guckpeTHoro Bbixoga DO3 | 000.0-999.9
03/06 14044 INT DO3_07.SF BesonacHoe nonoxeHune gnckpetHoro Beixoga DO3 000020002
B criyyae obpbiBa gaTyuka
03/06 | (14046,14047) | FLOAT | DO3_03.L | CwurHanusaums MIN ans guckpetHoro Bbixoga DO3 OT MuHye.9999 no 9999
03/06 | (14048,14049) | FLOAT | DO3_04.H CurHanmsauma MAX gns auckpeTHoro Bbixoga DO3 OT1 mnHye 9999 no 9999
'nctepesunc curHanusaumm MIN, MAX gns
03/06 | (14050,14051) | FLOAT | DO3_05.HS nmcxpzmoro BbIXOAA Dlé)S A OT MuRyc 9999 809999
03/06 14060 INT DO4 _00.tP | Jloruka paboTbl guckpeTHOro Bbixoga DO4 0000-0005
03/06 14061 INT D04 _01.SC | WcTouHuk curHana ans guckpetHoro Bbixoga DO4 0000-0002
03/06 14062 INT DO4_02.nM MopsiakoBbIN HOMEP curHana Anst ynpaeneHus 0000-0016
ANCKpeTHbIM Bbixogom DO4
03/06 14063 INT DO4 06.tM | OnuTenbHOCTb UMNynbca AUCKpeTHoro Bbixoga DO4 [ 000.0-999.9
03/06 14064 INT DO4_07.SF Be3onacHoe nonoxeHve guckpetHoro.Beixoga DO4 0000-0002
B cnyyae obpbliBa gaTyvka
03/06 | (14066,14067) | FLOAT | DO4 03.L CurHanusauma MIN gna guckpetHoro Beixoga DO4 OT MuHyc 9999 no 9999
03/06 | (14068,14069) | FLOAT | DO4 04. H | CurHanusaumsa MAX ans guckpetHoro Bbixoga DO4 | OT muHyc 9999 go 9999
03/06 | (14070,14071) | FLOAT | DO4_05.Hs | T“cTepesuc curianusaun MIN, MAX ans OT MuHyc 9999 A0 9999
avckpeTtHoro Beixoga DO4
03/06 18500 INT SYS 02.nd | CeteBoi agpec (HOMep MOAYNs B CETU) 0001-0255
03/06 18501 INT SYS_03.br | CkopocTb 06MeHa 0000-0012
03/06 18502 INT SYS_04.Pt | KoHTpomnb YeTHOCTM 0000-0002
03/06 18503 INT SYS_05.St | Cron but 0000-0001
. - 0000 — Slave
03/06 18504 BYTE | SYS_06.PK | CeteBon Tun ycTponcTaa 0001 — Master
03/06 18505 INT SYS_07.t0 ;Iaaﬂvn\gayr oXuaaHus obHOBNEHNST AAHHbIX B pexvmMe 0-9999 ¢
03/06 18506 INT SYS _08.Pr | lNepwuog onpoca B pexume Master 0000-9999
03/06 18507 INT SYS 09.tM | TawvmayT oTBETa B pexume Master 0000-9999
03/06 18600 INT MStr_00.du | Agpec onpaiuvBaemoro yctponcTtaa 1 0000-0255
03/06 18601 INT | MStr_01.FC | ®ynkdualonpawmsaemoro ycTpoiicTaa 1 0003 — qpyHkuus 3
- 0004 — cpyHKkumA 4
03/06 18602 INT MStr_02.rG | Homep pervcTpa onpalimBaemoro yctpovcTea 1 0000-9999
03/06 18603 INT MStr_03.tP | Tun gaHHBIX onpalinBaeMoro ycTponcTaea 1 0000-0004
03/06 18604 INT MStr_04.du 4 Agpec onpalu/Baemoro yctponcrea 2 0000-0255
03/06 18605 INT | MStr_05.FG | GyHkuusi onpalliveaemoro yctporicTaa 2 0003 — dpyHkuws 3
- 0004 — cpyHkumA 4
03/06 18606 INT MStr_06.rG_ |»Homep pervctpa onpalumBaemoro ycTponctea 2 0000-9999
03/06 18607 INT MStr 07.tP | Tun,gaHHbIX onpainBaeMoro ycTponcTea 2 0000-0004
03/06 18608 INT MStr 08.du | Agpec enpalunBaemoro yctpoictea 3 0000-0255
03/06 18609 INT | M&tn09.FC | dyHkumst ofpawmeaemoro ycrpoicTaa 3 0003 — qpyHkuus 3
= 0004 — cpyHKUmA 4
03/06 18610 INT MStr 10.rG. | Homep pervcTtpa onpalumBaemoro ycTponucTea 3 0000-9999
03/06 18611 INT MStr_11.tP_ [, Tvn gaHHbIX onpalMBaeMoro ycTponcrea 3 0000-0004
03/06 18612 INT. MStr_12.du_ | Agpec onpalumBaemMoro ycTponcTea 4 0000-0255
03/06 18613 INT MStr_13.FC | ®yHkumsa onpawmsaemoro ycTpoicTtsa 4 0003 — qpynkuus 3
- 0004 — cpyHKUmA 4
03/06 18614 INT MStr.14.rG | Homep pernctpa onpalumBaemoro ycTpoinctea 4 0000-9999
03/06 18615 INT MStr_15.tP | Tun gaHHbIX onpaMBaeMoro yCTponcTea 4 0000-0004
LnXT, KonunyecTBo yyacTkoB nuHeapusaumm nepBoro
03/06 19000 I LnY1..00.Qt | BxoaHoro curHana Al1 0002-0020
(19002,19003) LA Pt AbBcumcehl OMOpHbIX TOYEK NUHEapU3aLum NepBoro
03/06 FLOAT aHanorosoro exona Al1 00.00-99.99
(19040,19041) LnX1_20.Pt
(1908RR042) LnY1_01.Pt OpanHaThl ONOpHBIX TOYEK NMHeapu3aLummn Nepeoro
03/06 FLOAT aHanoroeoro exona Al1 OT MuHyc 9999 no 9999
(19079,19080) LnY1_20.Pt
LnX2, KonunyecTBo yyacTkoB nuHeapu3almm BTOPOro
03/06 19104 INg LnY2_00.Qt | BxogHoro curHana Al2 0002-0020
(19102,19108) LnX2_01.Pt AbBcuucehl ONopHbIX TOYEK NMHeapu3aLum BTOporo
03/06 FLOAT aHanorosoro exona Al2 00.00-99.99
(19140,19141) LnX2 20.Pt
(19142,19143) LnY2_01.Pt OppauHaThl ONOpHBIX TOYEK NMHeapu3aummn BTOporo
03/06 FLOAT aHanoroBoro exona Al2 OT MuHyc 9999 no 9999
(19180,19181) LnY2_20.Pt
LnX3, KonunyecTBo yyacTkoB nuHeapusaumm TpeTbero
03/06 12890 INT LnY3 00.Qt | BxogHoro curHana Al3 0002-0020
(19202,19203) LnX3_01.Pt ABcuMCChl OMOPHBIX TOYEK NNHEAPU3ALMN TPETLETO
03/06 FLOAT aHanorosoro exona Al3 00.00-99.99
(19240,19241) LnX3_ 20.Pt
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(19242,19243) LnY3_01.Pt o
03/06 FLOAT pAVHaTbI OI'IOprIXAT%HeK NMHEeapu3auMn TpeTbero | muHyc 9999 o 9999
(19280,19281) LnY3 20.pt | @Hanorosoro exona
LnX4, KonnuyecTBo y4acTkoB nuHeapusaummn 4eTBepToro ;
03/06 19300 INT LnY4 00.Qt | BxogHoro curHana Al4 0002-0020
03/06 (19302,19303) FLOAT LnXx4_01.Pt ABcumMcchbl OMOPHBIX TOYEK NMHEeapU3aLmumn 00/00-99199
(19346"19341) LnX4m20 Pt YyeTBEPTOro aHanoroeoro sBxoga Al4 : :
03/06 (19342,19343) FLOAT Lny4_01.Pt OpavHaThl ONOPHBIX TOYEK NMHeapusaummn O MuHyC 999910 9999
(1938(.)”19381) LnY4m20 Pt YyeTBEPTOro aHanoroeoro sxoga Al4 Y
03/06 27000 INT Fb1 00.Fn MaTtematunyeckas pyHkums 6noka FB1 0000-0007
03/06 27001 INT Fb1 01.SC | Twn nepBoro BxogHoro curHana 6rnoka FB1 0000-0002
03/06 27002 INT Fb1_03.SC | Twn BTOpOro BXogHOro curHana 6noka FB1 0000-0002
03/06 27003 INT Fb1 02.nM MopsakoBbIi HOMEP NEPBOTO BXOAHOMO CUrHana 0001-0016
- 6noka FB1
03/06 27004 INT Fb1 04.nM MopsakoBbIi HOMEP BTOPOro BXOLAHOMO cUrHana 0001-0016
- 6noka FB1
03/06 27005 BYTE Fb1 05.LM BkntoyeHune orpaHnyYeHns BbIXOAHOMO curHana 0000 — oTkn.
- 6noka FB1 0001 — BKrI.
03/06 | (27006,27007) | FLOAT | Fbi_06.L | Camvanveauns MIN ans diykkumoRanstoro onoka I r e 9999 ao 9999
03/06 | (27008,27009) | FLOAT | Fb1_07.H ggq“a”ma””” MAX Anst oyHKUMOHAIIBHOO Broka £ (v v 9999 o 9999
03/06 | (27010,27011) | FLOAT | Fb1 08.Hs | '“crepesuc curianusaumn MIN, MAX ans OT MuHyc 9999 A0 9999
yHKLMOHanbHoro 6noka FB1
03/06 | (27012,27013) | FLOAT | Fb1_0gk1 | SHaueHue kosdduumerTa ycunerms Kinepsoro OT MuHyC 9999 710 9999
BXOAHOr0 curHana
03/06 | (27014,27015) | FLOAT | Fb1 10Kz | SHauerue koadduumerTa youneHis K2 eToporo OT MuHyc 9999 A0 9999
BXOHOrO CUrHana
(27020...27035)
(27040...27055)
(27060...27075)
(27080...27095)
(27100...27115)
(27120...27135)
03/06 g;]ggg;]?g; MapameTpb! dyHKUMOHaNbHbIX 6nokoB FB2-FB16
(27180."27195) (MaeHTWYHBI C HapameTpamu 6noka FB1)
(27200...27215)
(27220...27235)
(27240...27255)
(27260...27275)
(27280...27295)
(27300...27315)
. Twn BXOAHOrO curHana, KoTopblvi BbIBOAUTCS Ha
03/06 37000 INT ind_00:tP NEpBLI LDPOBOi MHAMKATOP 0000-0002
. [opsakoBbIi HOMEP BXOAHOMO curHana ans )
03/06 37001 INT ind_01.nM OTOGpaXeHUst Ha NEPBOM LIM)POBOM MHAMKATOpE 0001-0016
03/06 37002 INT ind 02.dP MonoxeHune aeuMManbHOro pas3aenuTens NepBoro 0000-0006
- BXOAHOrO curHana
03/06 37003 INT | indlo3.Md | P&XMM vHAMKaUMM NEPBOTO ANCMNER Mpu 0000-0002
. OTCYTCTBUM CBSI3U
. Tuvn BXOZHOrO cUrHana, KoTopeblii BbIBOAMTCS Ha )
03/06 37010 INT ind_04.tP BTOpOW LAPOBON MHAMKATOD 0000-0002
03/06 37011 INT ind 05.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
- oTOBpaKeHns Ha BTOPOM LIMPPOBOM MHAMKaTOpe
03/06 37042 INT ind 06.dP MonoxeHne AeLMMarnbHOrO pasaenuTensi BTOporo 0000-0006
- BXOAHOro curHana
03/06 37013 INT_ | ind_03.Md | P&XUM vHAMKaUMM BTOPOTO Aucnnes npy 0000-0002
- OTCYTCTBUM CBSI3U
. Tuvn BXOZHOrO cUrHana, KoTopeblii BbIBOAMTCS Ha
03/06 37020 INT ind_08.tP TPETWI LPOBON UHAMKATOD 0000-0002
03/06 37021 INT ind 09.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
- 0TOGpaXXeHUs Ha TPeTbEM LIMPPOBOM MHAMKATOpE
03/06 37022 INT ind 10.dP MonoxeHue AeLMMarbHOrO pasaenuTens TPETbLEro 0000-0006
- BXOAHOrO curHana
03/06 37023 INT ind_11.Md | DEX1M MHANKALMN TPETLEMO ANCTNER Mpu 0000-0002
- OTCYTCTBUM CBSI3U
. Tuvn BXOAHOrO cUrHana, KoTopeblii BbIBOAUTCS Ha
03/06 37030 INT ind_12.tP JeTBEpPTLI LNDPOBON MHAMKATOD 0000-0002
03/06 37031 INT ind 13.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
- 0TOGpaXXeHUsl Ha YeTBEPTOM LIMGPOBOM MHAMKATOPE
03/06 37032 INT | ind_14.gp | MONOKeHME ASLUMAnGHOMO pasaenuTens 0000-0006
- 4eTBEPTOro BXOAHOIO curHana
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1. UHgunkaTop NTM-4 obmeHuBaeTcst AaHHbIMKM no npoTokony Modbus B pexume "No Group Write" — cTtaHOapTHbIN

npoTokon 6e3 Nog4epP KK rpynnoBoro ynpaBneHust QUCKPETHbIMU CUTHanamm.
2. (p1.p2) — perucTpbl, KOTOPbIE OTBEYAIOT 3@ OAHO ONpeferieHHoe 3Ha4YeHWe C NnasBaloLLen 3ansTou.

3. (*))daHHOe uucrno npeacTaBneHo B perucTpe LenbiM 6e3 AeuyMansHOro pasgaenutens (3ansToit). Hanpumep, ecnu B

napametpe ykasaHo 60,0, To B peructpe Haxogutcs yucno 600.

03/06 37033 INT ind_15.Md PexumM nHaykauum 4eTBepTOro Aucnnes npu 0000-0002
OTCYTCTBUM CBSA3N
03 40000 INT 3HaveHwne koga AL aHanorosoro Bxoga Al1
03/06 40001 INT AKTyanbHble HacTPONKN KannBPOBKW HavanbHOro 1000 — 5500
3Ha4YeHus LKanbl BxogHoro curHana Al1
03/06 40002 INT AKTyanbHble HaCTPOWKN KannbpoBKN KOHEYHOTO 7300224000
3HaYeHus! LWKanbl BxogHoro curHana Al1
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHWs! (1000 —3000),
03/06 | 41002, 41003 INT wikansl curHana 0-5 mA (14000 —16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHWs (1000.— 3000),
03/06 | 41004, 41005 INT wkansl curHana 0-20 MA (14000 =,16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTo 3Ha4YeHWs (3500 —8500),
03/06 | 41006, 41007 | INT WwKanbl curHana 4-20 mA (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHWs! (1000 — 3000),
03/06 | 41008, 41009 INT LwiKansl wkansl curHana 0-10 B (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHWS! (1000 — 3000),
03/06 | 41010, 41011 INT wikanel curHana 0-1 B (14000 —16000)
Kannbposka Ha4anbHOro 1 KOHEYHORO 3Ha4YeHWs (1000 — 3000),
03/06 | 41012,41013 | INT WwKansl curHana 0-50 MB (11500 — 13500)
KannbpoBka Ha4anbHOro 1 KOHEYHOIO 3Ha4YeHUs (1000 — 3000),
03/06 | 41014,41015 | INT WwKanbl curHana 0-200 mB (22000 — 24000)
KannbpoBka Ha4ansHOro 1 KOHEYHOIO, 3HAYEHWS! (2500 — 4500),
03/06 | 41016, 41017 INT wikansl curHana TCM 50M (13700 — 15700)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYEeHUs: (2500 — 4500),
03/06 | 41018, 41019 | INT WwKansl curHana TCM 100M (14900 — 16900)
KannbpoBka Ha4anbHOFO. 1 KOHEYHOTO 3Ha4YeHWs (3000 - 5000),
03/06 | 41020, 41021 | INT WKaNb! CHrHANa rp.23 (14900 — 16900)
KannbpoBka Ha4anbHOro 1 KOHEYHOro 3Ha4YeHus! (1500 - 3500),
03/06 | 41022,41023 | INT Wwkarns! curkana TCM 507 (11500 — 13500)
KannbpoBka Ha4asibHOFO. 1. KOHEYHOIO 3HaYEeHNsI (1500 — 3500),
03/06 | 41024, 41025 INT wkanel curHana TCH100r (8400 — 10400)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYeHNst (1500 — 3300),
03/06 | 41026, 41027 | INT WwKarns! curHana rp.21 (10500 — 12500)
KannbpoBka Ha4anbHOro ¥ KOHEYHOTO 3Ha4YeHUs (1000 - 3000),
03/06 | 41028,41029 | INT wianglienmsana KK (J) (7600 — 9600)
KanvbpoBka Ha4yanbHOro, 1 KOHEYHOro 3Ha4YeHUs (1000 - 3000),
03/06 | 41030, 41031 INT wikansl eurHana TXK (L) (7900 — 9900)
KannbpoBka Ha4anbHOro 1 KOHEYHOro 3Ha4YeHust (1000 — 3000),
03/06 | 41032, 41033 INT wikansl curdara TXKH (E) (7700 — 9700)
KannbpoBka HayanbHOro 1 KOHEYHOro 3Ha4YeHust (1000 — 3000),
03/06 | 41034,41035 | INT wkans! curHana TXA (K) (11900 — 13900)
KannbpoBka Ha4abHOro 1 KOHEYHOTO 3Ha4YeHWs (1000 - 3000),
03/06 | 41036, 41037 | INT WKanb! curHana TAM10 (S) (8800 — 10800)
KanubpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs! (1000 - 3000),
03/06 | 41038, 41039 INT wkansl curnana TMNP (B) (7300 — 9300)
KannbpoBka HayanbHOro 1 KOHEYHOro 3Ha4YeHNst (1000 — 3000),
03/06 | 41040,41041 | INT wkans! curHana TBP-1 (A-1) (8000 — 10000)
[TapameTpbl KanMbpoBkM aHanoroeoro Bxoaa Al2
03/06 40005...40007 INT (MaeHTNYHBI ¢ NapameTpamMu kanMbpoBkM Bxoaa
41062...41101 Al)
40010...40012 MapameTpbl kanubposku aHanorosoro Bxoaa Al3
03/06 INT (MBEeHTMYHBI C MapameTpamu KannbpoBkK Bxoaa
41122...41161 Al)
MapameTpbl KanMbpoBkM aHanoroeoro Bxoaa Al4
03/06 40015...4001g INT (MQEHTWYHBI C MapamMeTpamu KannbpoBkK Bxoaa
41182...41221 Al pamerp P
03/06 40400 INT Kann6poBka Ha4anbHOro 3Ha4YeHusi BbIXOQHOO 5000 — 15500
aHanorosoro curHana AO
03/06 40401 INT KannbpoBka KOHEYHOrO 3HAYEHWSI BLIXOAHOTO 19000 — 25500
aHanorosoro curHana AQ
03/06 40604 INT 3HaveHne koga AL gatymka TepMoKkoMneHcaumm
03/06 40605 INT KannbpoBka HavyanbHOro 3Ha4YeHus gaTymka T.X.C. 0-100
03/06 40606 INT KanvubpoBka KOHEYHOro 3HaYEHUs AaTYmnKa T.X.C. 700 — 900
0000
03/06 40600 BYTE | SAVE_01.uS | CoxpaHeHve HacTpoek 0001 — CoxpaHuTs
MpumeyaHus.
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Mpunoxexune B.3 MODBUS npoTtokon
B.3.1 ®opmart kaxpgoro 6ainTa, KOTopbiii NPUHMMaETCA U NnepepaeTca Nnpuéopamu, crneayroLlUn:

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

Kagp Modbus coobueHus cnegytowwimn:

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

Fne k<16 — komnu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3ampoca 3akasaHo | bonee 16
perucTpoB, TO 3TO yKa3biBaeT Ha OLIMOOYHBIN 3anpoc (koA OWmnbKM 2).

B.3.2 Device Address. Agpec ycTpoicTBa

Agpec vHaukaTtopa (slave-yctpowctBa) B cetu (1-255), no koTopomy obGpawaerca SCADA cucrtema
(master-ycTponcTteo) co ceomMM 3anpocoM. Korga yaaneHHsIn npubop NockifilaeT CBOM OTBET, OH pa3MeLlaeT 3ToT e
(cobcTBEHHBIN) agpec B 3TOM nore, 4tobbl master-ycTpoincTBo 3Hano, kakoe slave-ycTporcTBO OTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIW KOA4 onepauumn

NTM-4 nopgepxuBaeT cnegyowme yHKUUN:

Function Code PyHKLUA
03 YUrteHne pernctpa(oB)
06 3anucb B 0AWH PErncTp

B.3.4 Data Field. Mone nepepaBaembIxX AaHHbIX

lMone paHHbIX coobuwenuns, nocbinaemoro  SCADA cuctemon ypaneHHoMy npubopy, COAEPXUT
pobaBoyHo MHpopMaLmio, KoTopas Heobxoanma slave-yctponcTBy And Aetanm3aumn dyHkumm. OHa BKNoYaeT:

® HayarnbHbIM agpec perncTpa n KonuyecTso perncTpoB Ang gyHkumm 03 (YteHune)

® afpec pernucTpa 1 3HadyeHue aToro permctpa gnaidyHkumm 06 (3anmchk).

Mone AaHHbIX COOOLLIEHMS, MOCHINAEMOro B OTBET yAaneHHbIM NprubopoMm, CoaepXunT:

e Konn4ecTBo 6anT oTBeTa Ha hyHKUMIo 03 1 cogepxumoe 3anpalumBaeMblX PerucTpos

® afpec perncTpa v 3HaveHue dTOro pernctpa Ans dyHkummn 06.

B.3.5 CRC Check. None 3Ha4eHMsi KOHTPOJNIbLHOW CYMMbI

3HayeHMe 3TOro nons = pes3ynbTaT KOHTPOMS C MOMOLLbI LIMKIMYeckoro m3bbiToyHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobllenuss (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC ko 1 _nomeluaeT ero B KoHel, coobuieHusi. MpuemHoe ycTpoiictBo paccunTtbiBaeT CRC kog
NpuHSATOro coobLleHns 1 ¢paBHUBAET ero ¢ nepeaaHHeim CRC kogom. Ecnn CRC kof He coBnagaeT, 9To o3Ha4yaeT
YTO MMEEeT MEeCTO KOMMYHUKaUMOHHas olmnbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HEe JaeT OTBET B criydae
o6HapyxeHus CRC owmnbku.

MNocnepnoBatenbrhocTtb CRC pacyeTos:

1. 3arpy3ka CRC peructpa (16.6ut) egunmuamm (FFFFh).

. Ncknovarowee UM ¢ nepebiMm 8 6uT BanTta coobuieHus u cogepxumbim CRC peructpa.

. CgBur pesynbrata Ha oMH 61T BNpaso.

.Ecnu cosuraemslin 61T = 1, nckntovarowee UMM copepxumoro pernctpa ¢ A001h 3HaveHnem.
. Ecnu coguraemelin 61T Hynb, NOBTOPUTL Luar 3.

. NoBTopATL Warn 3,4 n 5 noka 8 coBuUros He ByayT MMETb MECTO.

. Uckntovatowee M1 co cnepytowmmn 8 6ut Ganta coobieHunsa n cogepxumbivm CRC pernctpa.
. MoBTOpPATHL Warm ot 3 oo 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTcs.

. KoHe4vHoe copepxnmoe perncrpa u 6ygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

Korga CRC pa3meuiaeTcs B kKoHUe cooblieHns, mnagwmii 6ant CRC nepeaaeTcs nepsbiM.

O©Coo~NOuhWN
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MpunoxeHue B.4 ®opmaTt KoOmaHA

YTteHune Heckonbkux pernctpos. Read Multiple Register (03)

Cnepgytowwmn dopmart ncnonb3yeTcs 4ns nepegaym 3anpocos ot K 1 otBeToB OT yaaneHHoro npubopa.

3anpoc yctpomctBy 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;‘ NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

Foe «<NUMBER OF REGISTERS» 1 n <16 — KonuyecTBO 3anpaluMBaembix pernctpoB. Ecnv B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, nHgukatop NTM-4 B oTBeTe orpaHudMBaeT UX KONUYECTBO A0 nepBbix 16-

TW PErMCTPOB.

Mpumep 1:
1. YUteHue pernctpa
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:ito 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 onpeaeneHHoedHadeHme 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

Mpunoxexune B.5PekomeHaaumMm no nporpaMmMmpoBaHnio o6MeHa AaHHbIMU C
nHamkatopom UTM-4

Mpumep pacyeTa KOHTPOMbHOK.-CyMMbI Ha A3blike CU:

unsigned int crc_caleulation
{
unsigned int crc;
unsigned ¢har bit counter;
crc = OXEFFF; //

(unsigned char *buff, unsigned char number byte)

initialize crc

while ( ‘number byte>0)
{
erec "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc *= 0xA001;// crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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NMpunoxeHue I' - CBogHasa Tabnuua napameTpoB

nHgukatopa UTM-4

Tabnuuya I — CeodHas mabnuya napamempos uHoukamopa UTM-4

Eau- 3aBoa-
MyHKT Mapametp HULbI [Onana3oH nameHeHus cKue Llar name- | pas- Mplimeyanve
MEHH0 nusme- napameTpa HacT- HeHus Aen
peHus ponku
Al :
Al1 ( I 1) Hactpoiika napameTpoB nepeoro aHanorosoro Bxoga Al1
0000 — nHTepdeCHbI BBOA
0001 — 0-5 MA
0002 - 0-20 mA
0003 — 4-20 mA
0004 -0-10B
0005 -0-1B
0006 — 0-50 MB
0007 — 0-200 mB
0008 — TCM 50M
Twun BxogHoro 0009 — TCM 100M
00.tP | aHanoroBoro curHana 0010 —rp.23 0000 0001
Al1 0011 - TCM 50M, 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 TIM10 (S)
0019 — Tepmonapa TI1P (B)
0020 — TepmonaparTBP(A=1)
0000 — nuHerHas
0001 — kBagpaTU4Has
01.Fn Tvn wkarnel BxoaHoro 0002 — nuHeapu3oBaHHasA
curHana 0003 — Tepmonapa
JInHeapusoBaHHasa
HwxHWIN Nnpegen wkanbl TEXH. Mnagwwin Ecnu n.00.tP BbIGpaH
02.0F BXO[HOIO CATHANA en. OT muHyc 9999 go 9999 000.0 paspsn B ananaaoHe 0008-
5 - M - 0020, To 3HaveHune
03.rn | DEPXHUM NPEAEN WKanbl | TeXH. | o \\yve 9999 169999 | 100.0 nanuinn 3TUX NYHKTOB
BXOOHOTO CUrHana en. paspsig U3MEHNTb Herb3s
Wcnonbsyetcs npn
0000. g
MonoxeHue nHTepcencHom
000.0
04.dP | mpeunmanbHoro 00.00 000.0 BBOAE
pasgenutens 0 dOO aHanoroesoro
) curHana
05.tF | MocToskKan Bpemenn Ly, | 00 0-060.0 000.1 | 000.1
undposoro unbTpa
MakcumarnbHas
06.KF | anutenbHoOCTb cek 000.0-060.0 000.1 0.001
MMMYNbCHOW MOMEXU
07.0F CwmelLeHMe aHanoroBoro, | TeXH. OT MuHyC 9999 710 9999
BXoAa en.
MeToa TemnepaTtypHou 0000 — pyHas KoppeKums T=Tuam+Tkop.py4
0001 — aBTOMaTHn4eckas _
08.tC | koppeKUMA BXOAHbIX 0000 0001 T=Tuam+Tkop.aBT
curHasnoB T Tepmonap KOppeKuust (Mo BHeLuHeMy
AaTyuKy BHyTpu npubopa)
3HayeHue TemmepaTypbl
09.tc | B P&KVIME pyHHON TeXH-— | O MuHyc 9999 10 9999 | 000,0 | 000,1
KOPPEKLUMMN BXOAHbIX en.
CurHanos oT Tepmonap
YcraBka "MUHUMyM" TexH
10.L1° | TexHonOrm4eckom e ’ OT MuHyc 9999 o 9999
curHanmsaumm A
YcraBka "makcumym" TexH
11.H1 | TexHOonoOrM4eckon e ’ OT MuHyc 9999 o 9999
curHanusauum A
ucrepesuc TexH
12.HS | TexHonornyeckomn e ’ OT MuHyc 9999 o 9999
curHanusauuv A
Al2 ( A E) HacTtpoiika napameTpoB BTOpOro aHanorosoro Bxoga Al2
00.tP FlapameTpbl aHanornyHbI
. napaMeTpamM HacTPOMKK
12 Hs. | nepsoro BxopHoro
curHana Al1
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[MpodomkeHue mabnuusl I - Ceo0Hass mabnuua napamempos uHOukamopa NTM-4

Al3 ( H ! 3) HacTporika napameTpoB TpeTbero aHanorosoro exoga Al3
00.tP [MapameTpbl aHanorM4yHbI
’ napameTpam HacTPOMNKM
12.Hs | nepsoro BxopHoro
curHana Al1
Al4 ( H | L‘) HacTpoWka napameTpoB YeTBepTOro aHanorosoro exoga Al4
00.tP MapameTpbl aHanorMyHsbl
’ napameTpam HacTPOWiKM
12.Hs | nepeoro BxopHoro
curHana Al1
AO ( H 0) HacTpoiika napameTpoB aHanoroeoro Bbixoga AO
T 0000 — nHTepdencHeIn
“n BXOOHOIO curHana BbIBOA
00.SC | onsa ynpasneHus 0001 — Al
aHaroroBbIM BbIXOLOM 0002 — FB
MopsiakoBbIN HOMeEp
01.nM | BxogHoOro curHana gns 0001-0016
ynpaBreHus
;?: a:;rgosmi:z:ime TexXH C yuetom Aeuum.
02.0F A o ’ OT MuHyc 9999 o 9999 0000 0001 pasgenutens
paBHoe 0% BbIXO4HOrO en.
Bxoaa Al
curHana
KoHeuHoe 3HaueHue c
BXOZHOrO curHana TEXH. o 9999 10 9999 0100 0001 YHETOM ASLM.
03.rn paBHoe 100% BLIXOAHOTO | €A, T MUHYC 0o pasgenutens
Bxoaa Al
curHana
0000 — npsimon (AO=y)
04.dr ';:;‘gasgfo”ﬁmana 20 0001 — UHBEPCHBIiA
A (AO=100%-y)
d |
DO1 ( O 1) Kondmrypauusi guckpetHoro Bbixoga DO1
0000 — nHTepdencHbin
BbIBOJ, 0000 - BbIxopg,
0001 — 6onble MAX ynpaBsnseTcs no
Norvka paboTsi 0002 — meHbLwe MIN MHTepdency;
00.tP MCK eTpHoro BbIXOJa U003 - B 3oHe MIgERIAX 0001 0001-0004 -

' nDO1 P A 0004 - BHe 30HbI MIN-MAX OTHOCUTENBHO
(otHocHTEensHO MIN— MAX MIN- MAX
cooTBeTerBytollero DO) COOTBETCTBYHOLLETO
0005 — He ucronb3yeTcs, DO
BbIXOA OTKIT.

0000 — He ncnonb3yeTtcs
Twn BXOAHOrO curHana (BbIX07 OTKITIO4EH)
01.SC | gnsa ynpaeneHus 0001 EAI 0000
[OVCKPETHBIM BbIXOZOM 0002 — FB
MopsiakoBbIN HOMeEP
02.nM | BX0BHOrO cUrHana ans 0001-0016
ynpasneHus
[OVCKPETHLIM. BbIXOO0M
YcTraBka curHanusaumi TexH
03.L | MIN BbIxogHOFO e : OT MuHyc 9999 o 9999 40.00 0001
YCTPONCTBa A
YcraBka curHanusadum TexH
04.H | MAX BbIxOOHOrO e ’ OT MuHyc 9999 o 9999 60.00 0001
yCTPOMCTBa A
Fuctepesuc TexH
05.HS | curHanusauum MIN, MAX e ’ OT MuHyc 9999 1o 9999 2.000 0001
BbIXOAHOro YCTPOUCTBA A
000.0 — ctatuyeckun 0.001-999.9 —
06.tM OnuTenbHOCTL: nmnynbca cex. 0.001 - 999;9 - 00.00 0.001 ONUTENbHOCTb
BbIXOAHOFO YCTpoicTBa MMMYNbCHBINA nuMnynbca B
(aMHamunyecknin) ceKkyHaax
BesomnacHoe nonoxexve 0000 — nocnegHee
07.SF | BEIXOAHORO ycTpoiicTaa rnonoxeHve 0000
B crnyyae obpbiBa 0001 — oTkn.
narsvka 0002 — Bkr.
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[MpodomkeHue mabnuusl I - Ceo0Hass mabnuua napamempos uHOukamopa NTM-4

DO2 ( Cf O E) KoHdurypaumsa BbixogHoro yctponucrtea DO2

MapameTpbl aHanorm4HbI
00.tP | napameTpam
KOHdurypaumm

07.SF | BbIXOAHOrO yCTpoOWcTBa
DO1

DO3 ( d O _:’) KoHdmrypauus BbixogHoro yctpouctsa DO3

MapameTpbl aHanorm4Hbl
00.tP | napameTpam
KOHUrypauum

07.SF | BbIXOAHOrO yCTpoOWcTBa
DO1

DO4 ( d 0 Lf) KoHdurypauus sbixogHoro yctpouctsa DO4

MapameTpbl aHanormyHbI
00.tP | napameTpam
KOHUrypauum

07.SF | BbIXOAHOrO yCTpOWCTBa
DO1

- |
LNX1 L M U 1) Abecumccbl (X) onopHbIX TOYEK NIMHeapu3auun adanorosoro sxoga Al1
Konuyectso y4acTKkoB

00.Qt nNUHeapusaLnm 2-20
Abcuucca HayanbHoro
01.Pt | 3HaueHus (B % oT % 00,00 — 99,99 00,01
BXOZHOrO curHana)
02.Pt | ABcumcca 2-11 TOYKK % 00,00 — 99,99 00,01
%
20.Pt | ABcumcca 20-7 ToYKkK % 00,00 — 99,99 00,01

LNX2 L nuy E) Abcuuccbl (X) onopHbIX TOYEK NIMHeapM3auum aHanorosoro sBxoga Al2

00.Qt | MapameTpbl aHanoOrM4HbI
napameTpam MyHKTa
20.Pt | LNX1

LNX3 L nu 3) Ab6cumnccenbl (X) onopHbIX TOMEK NMHeapu3auum aHanorosoro sxoga Al3

00.Qt | MapameTpbl aHanoOrM4HbI
napamMeTpam MnyHKTa
20.Pt | LNX1

LNX4 L nu L’) AGcuuccebl (X) onopHbIX TOYeK NMHeapu3auum aHanorosoro sxoga Al4

00.Qt | MapameTpbl aHanoOrM4HbI
napameTpam nyHkTa
20.Pt | LNX1

I
LNY1 (L mn '_'f 1) OpauHaTts! (Y) onopHbIX TOYeK NMHeapusauum aHanorosoro sxoga Al1
KonuuecTtso y4acTKoB

00.Qt JNMHeapusauum
Abcumcca HavanbHoro
01.Pt | 3HayeHusA (B % OT % 00,00 — 99,99 00,01
BXOOHOrO CUrHana)
02.Pt | ABcumcca 2-1 TOYKK % 00,00 — 99,99 00,01
%
20.Pt | ABcumcca 20-7 TOYKU % 00,00 — 99,99 00,01

LNY2 (L n L_'! E) OpauHaTthl (Y) onopHbIX TOYEK NIMHeapu3auum aHanorosoro Bxoga Al2
00.Qt | NMapameTpbl aHanoMYHbI

napamMeTpam rnyHkTa
20.Pt | LNY1

LNY3 (L n '_'! 3) OpauHaTtbl (Y) onopHbIX TOYEK NIMHeapu3auuu aHanorosoro Bxoga Al3

00.Qt | TlapameTpbl aHanornyHbI
napamMerpam nyHKTa
20.Pt | LNY1

LNY4 (L n '_" L‘) OppauHathbl (Y) onopHbIX TOYeK nuHeapu3auum aHanorosoro Bxoga Al4

00:Qt [MapameTpbl aHanormyHbI
fapameTpam MyHKTa
20.Pt LNY1
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|
CAL_AI1 (E L I 1) KanubpoBka aHanorosoro Bxoga Al1
Kanu6poBka HayanbHoro | TexH. M
3HaYeHVs LKanbl en. nan
00.CL OT MuHyc 9999 o 9999 0000 i
aHaroroBoro Bxoga aapsn
(napameTpa) P
KannbpoBka KOHEYHOro TEXH. Mnag
01.CH | 3HaueHns wkarbl ea. OT MuHyC 9999 10 9999 | 0000 WA
aHaroroBoro Bxoga aspsi
(napameTpa) pasp
KoHTposb pe3ynbTaToB koA
02.L | X@mbposku Hwkkero | AUM | 3565 _ 40 50 1,700 Tonbko KORTPOTTb
npegena Lwkanbi
N3MepeHust
KoHTponb pesynbtatos Koa
03.H | Kanubposkn koneuroro | ALM | g 554 _ 39 gg 10,00 050 KOHTPOTTb
3HaYeHus LLKarnbl
N3MepeHnsi
CAL_AI2 (E 1_ ! E ) Kanubposka aHanorosoro Bxoaa Al2
00.CL | MapameTpbl aHanornyHbl
napameTpam nyHkTa
03.H | CAL Al1
CAL_AI3 (E L ! 3) Kann6poska aHanorosoro Bxoga Al3
00.CL | MapameTpbl aHanornyHbl
napameTpam nyHkTa
03.H | CAL Al1
CAL_Al4 (E L I L‘) Kann6poBkaaHanorosoro Bxoga Al4
00.CL | MapameTpbl aHanorv4Hel
napameTpam nyHkTa
03.H | CAL Al1
E |
COR_Al1 (L O ) Koppekuua aHanorosoro Bxoga Al1
Koppekuusi aHanoroBoro | TexH. Wnanumpyet
00.Cr BXOHa en. O71 MuHyc 9999 Ao 9999 000,1 PV=PV+A
KoadhdhmumeHT TEXH. WHanumpyet A
01.0F KOppeKuumn (CMeLleHune) en. O1 MuHYyc 9999 fo 9999 0000 000,1
aHasioroBoro Bxoga
COR_AI2 (E or E ) Koppekuus aHanorosoro sxoga Al2
00.Cr MapameTpbl aHanor1yHsbl
01-0F‘ napameTpam nyHkra
) COR_Al1
COR_AI3 (E or 3) Koppekuus aHanorosoro Bxoga Al3
00.Cr MapameTpbl aHanornyHsl
"~ | napameTpam nyHkTa
01.0F | cor Al
COR_Al4 (E or L‘) Koppekuunsa aHanorosoro exoga Al4
00.Cr MapameTpbl aHanoruyHbI
"~ | napameTpam nyHKra
01.0F | coR Al
CAL_AO (E H L 0) Kanub6poBka aHanorosoro Bbixoga AO
MHankaumus n nsmeHenne | % 0-100
00.0t | cocTosHMS aHanOroBOro
Bbixoga AO
01.0F KannbpoBkaHyns %
) aHanorosoro Bbixoga AO
02.m Kanubposka makcumyma | %
’ aHasnorosoro Bbixoga AO
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IND ( 1M d) HacTtpounkn nHgmkaumm
MapameTp, KoTopblil 0000 — He ncn. (MHamkaTop
00.tP | BbIBOAUTCS Ha NepBbIN OTKITHONEH) 0001
~ o 0001 — Al
umncppoBon amcnnen 0002 — FB
[MopsagkoBbI HOMEpP
01.nM | BxogHoro curHana gns 0001-0016 0001
oTOGpaxeHus
0000 - 0000.
0001 — 000.0
0002 - 00.00
0003 - 0.000
MonoxeHune 3ansTon 0004 — nnaBatoLas
02.dP | curHana, kotopbin 3ansTasi C orpaHuyYeHnem 0006
BbIBOAMTCS Ha NepBbIi 000.0
undposo gucnnen 0005 — nnaBatowas
3ansTas C orpaHu4YeHneM
00.00
0006 — nnaBatoLas
3ansTas
0000 — nHankaums
NnocneaHero 3HavYeHnst
Pexum nHamkauum npm 0001 — muratowee
03.Md nocnegHee 3HayeHue n 0000
OTCYTCTBUW CBA3MN P
cumBonsbl “Err
0002 — muratowue
cumonsbl “Err”
MapameTp, KoTopblit 0000 — He vcn. (MHamkaTop
04.tP | BbIBOAUTCS Ha BTOPOW OTKITHOHEH) 0001
z . 0001 — Al
umncppoBon aucnnen 0002 — FB
MopsagkoBbI HOMEpP
05.nM | BxoAgHoOro curHana ans 0001-0016 0002
oTobpaxeHus
0000 — 0000.
0001 — 000.0
0002 — 00.00
0003 — 0.000
lMonoxeHue 3anaTon 0004 — nnaBatowwas
06.dP | curHana, koTopbin 3ansitasi c orpaHu4eHnem 0006
BbIBOAMTCSA Ha BTOPON 000.0
umncposoi amucnnen 0005 = nnaBatowas
3ansitasi ¢, orpaHn4YeHnemM
00,00
0006 — nnaBarLas
3ansiTasi
0000 — nHgukauus
NOCNEeAHEro 3Ha4YeHnst
Pexum nHaukaumin npu MY /vratoulce
07.Md nocnegHee 3HadeHue n 0000
OTCYTCTBUW CBSA3N P
cumBonsbl “Err
0002 — muratoue
cumsonsl “Err”
MapameTp, KaTOPbIA 0000 — He vcn. (MHankaTop
- OTKITHOYEH)
08.tP | BbIBOAWTCA Ha TpeTUIA 0001 — Al 0001
undpposon avecnnen 0002 — FB
[opsigkoBbIi HOMEP
09.nM |/Bx0AHOro curHana ans 0001-0016 0003
OTOOpPaXKEeHUS
0000 — 0000.
0001 - 000.0
0002 - 00.00
0003 - 0.000
[MonoxeHue dansTomn 0004 — nnaBatowas
10.dP| curHana, KoTopbin 3ansaTas ¢ orpaHu4yeHem 0002
BbIBOAWTCH Ha TPETUN 000,0
uudppoBon amcnnen 0005 — nnaBatoLlas
3ansitasi C orpaHN4YeHnemM
00.00
0006 — nnaBatoLlas
3ansiTasi
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0000 — nHgukauns
nocrneaHero saHavYeHust
Pexvm nHamkauum npm 0001 — muratowee
11.Md nocnegHee 3HayeHve n 0000
OTCYTCTBUW CBSI3N i
cumBonsbl “Err
0002 — muratowime
cumBonsl “Err”
MapameTp, KOTOpPLIN 0000 — He ucn. (MHamkaTop
BbIBOAMTCS Ha OTKITHOYEH)
12t YeTBEpTLIN LmdpoBon 0001 — Al 0001
aucnnen 0002 - FB
[MopsagkoBbI HOMEpP
13.nM | BXxogHOro curHana gns 0001-0016 0004
oTOGpaxeHus
0000 — 0000.
0001 - 000.0
0002 - 00.00
MonoxeHue 3anaToil 0003 — 0.000
- 0004 — nnaBatowas
curHana, KoTopbii
14.dP 3anaTasi ¢ orpaHnyYeHnem
BbIBOANTCA Ha } 000.0 0002
HETBEPTLI Udpposoit 0005 — nnaBatowas
avcnnen
3ansitasi C orpaHn4YeHnemM
00.00
0006 — nnaBatoLas
3ansTas
0000 — nHaunkaums
nocrneaHero 3Ha4YeHus
Pexvm nHamkauum npm 0001 — murarolee
15.Md nocrnegHee 3HadyeHve n 0000
OTCYTCTBUW CBSAI3N i
cumBonsbl “Err
0002 — muratowue
cumBonsl “Err”
SYS ( 5 ‘:‘ 5) Obuwme CMCTeMHBbIE HACTPONKH
00.id Kog (Mogenb) 13.57
MHaMKaTopa
01.ur Bepcus nporpamMmHoro 00.05
obecneyeHus
CeTeBon agpec (Homep 0000 — oTkntoyeH
02.nd MHOVKATOPA B CETH) 0000-0255 0001 0001 oT ceTn
0000 — 2400
0001 =4800
0002'= 9600
0003 — 14400
0004 — 19200
0005 — 28800
03.br | CkopocTb 0bmeHa 6ut/c | 0006 — 38400 0009
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
0000 — 6e3 koHTpons
YeTHOCTH
04.Pt | KoHTpornb YeTHOETU 0001 — koHTpon Mo 0000
YeTHOCTH
0002 — koHTpOnb Mo
HEeYeTHOCTU
0000 — oguH but
05.St/ | Cton but 0001 — asa 6uta 0000
o o 0000 - Slave
06.PK | CeTeBou TMn ycTponcTea 0001 — Master 0000 0001
TavimayT oxugaHus
07.to | o6HOBNEHUS BAHHbIX B Cek. Ot 0 o 9999
pexvme Slave
08.pr | epvop onpoca s cek. | OT0mo 9999
pexvme Master
09.TM | T@vimayt oTseta B cex. OT 0 go 9999
pexume Master
Koppekuusi nokaszaHum
10:CL |/maTuuka °C
TepMoKOMMeHcauum
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MSTR (/1 5 t M) HacTponkn ceTeBOoro oomeHa
00.dy | AAPEC onpawmeaemoro OT 0000 mo 0255 0001 0001
ycTpolicTea 1
CeTesas dyHKuMs O(e)?jc; (gg)HKuMﬂ 3 (4TeHue
01.FC | onpawwvBaemoro p P 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTporicTea 1
napameTpoB)
Homep peructpa
02.rG | onpalumBaemoro Ot 0000 go 9999 0001 0001
ycTpoicTea 1
0000 — INT
Twvn AaHHbIX 0001 — LONG
03.tP | onpawwuBaemoro 0002 — FLOAT 0000 0001
ycTpovicTea 1 0003 — SWAP-LONG
0004 — SWAP-FLOAT
04.du | ABPeC onpaumsaemoro OT 0000 go 0255 0001 0001
yCcTpoucTBa 2
CeTesas dyHKUMs O(e)?jc; (gg)HKuMﬂ 3 (4TeHue
05.FC | onpawwvBaemoro p P 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTpoucTBa 2
napameTpoB)
Homep pernctpa
06.rG | onpalumBaemoro Ot 0000 go 9999 0002 0001
yCTpONCTBa 2
0000 — INT
Tun AaHHbIX 0001 — LONG
07.tP | onpawwvBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTea 2 0003 — SWAP-LONG
0004 — SWAP-FLOAT
08.dy | AAPeC onpawumeaemoro OT 0000 g0 0255 0001 0001
ycTponcTea 3
CeTeBas dyHKUAS Ogsjc; cg)g)HKu,Mﬂ 3 (4yTeHue
09.FC | onpawunsaemoro perncTp 0003
~ 0004 —(@yHKLUs4 (UTEHNE
ycTponcTea 3
napameTpoB)
Homep perunctpa
10.rG | onpawwnBaemoro Ot 0000 0o 9999 0001 0001
ycTponcTea 3
0000 — INT
Tun AaHHbIX 0001 — LONG
11.tP | onpawwnBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTa 3 0003 = SWAP-LONG
0004 = SWAP-FLOAT
12.du | ABPSC onpalvsaemoro OT 0000 10 0255 0001 0001
ycTponcTea 4
CeTeBas dyHKUAS OZEV(ISC; cct))g;muml 3 (4TeHue
13.FC | onpawwuBaemoro p P 0003
_ 0004 = cbyHKUMA 4 (YTEHUE
ycTponcTea 4
napaMeTpoB)
Homep peructpa
14.rG | onpawwuBaemoro Ot 0000 go 9999 0001 0001
ycTponcTea 4
0000 — INT
Tun AaHHBIX 0001 — LONG
15.tP | onpawwwnBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTea 4 0003 — SWAP-LONG
0004 — SWAP-FLOAT
SAVE (S H N} E) CoxpaHeHue napameTpoB
Paspeluerve 0000 — sanpelieHo
00.En
nporpaMMmpoBaHus 0001 — paspelueHo
3anuncbk NapameTpos B 0000
01:uS | sHeproHe3aBMCUMYIO 0001 — 3anucars 0000
namsaTb
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|
FB1 (F b 1) Hactponku dpyHKunMoHanbHoro 6noka FB1
0000 — BbluMTaHME
0001 — cymmupoBaHue
0002 — ymHOXeHWe
0003 — peneHne
00.Fn Maremarueckas 0004 — kBagpaTHbIf
dyHKUMst Brioka
KOpeHb
0005 — cunyc
0006 — kocuHyC
0007 — TaHreHc
Twn nepBOro BXo4HOrO 0000 - K1
01.8C curHana 6noka 0001 — Al
0002 - FB
MopsakoBbIn HOMEpP
02.nM | nepBOro BXOAHOrO 0001-0016
curHana
Twn BTOpPOro BXOO4HOTO 0000 — K2
03.8C curHana 6roka 0001 — Al
0002 - FB
[NopsakoBbIN HOMeEpP
04.nM | BTOPOro BXO4HOrO 0001-0016
curHana
BkntoyeHne orpaHunyeHus 0000 — OTKMIOYEHO
05.LM | BbIxogHOro curHana 0001 — BKITIOYEHO
onoka
YcTtaBka "MUHUMYM" TexH
06.L | TexHonornueckon e * | OT muHyc 9999 o 9999
curHanusaumm bnoka A
YcTtaBka "Makcumym" TexH
07.H | TexHonornueckon e * | OT muHyc 9999 o 9999
curHanusaumm bnoka A
'mcTepesnc
08.HS | TexHonornueckon T:C(l”' OT MuHyc 9999 o 9999
curHanusagum )
3HauyeHne
09.K1 | KodbduumenTa K1 TOXH- | 57 mumyc 9999 109999
nepBoro BXO4HOIO en.
curHana
3HaveHne
10.K2 | Ko3PduuenTa K2 TEXHE 101 muHyc 9999 10 9999
BTOPOr0 BXOZHOIO eq.
curHana
|
FB2...FB16 (F b EF b I E)) HacTponku byHKuMoHanbHbIX 6n1okos FB2-FB16
00.Fn MapameTpbl aHanorMyHbI
10K2 napametpam nyHkta FB1
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INlucT perncTpaumm nameHeHUn

Homepa nncTos (cTpaHnL) Bcero BxogsiLuuii Ne
ncToB Ne -
Nam. conpoBoOXaaroLero MNoan: [ata
B Aoky- AokymeHTa OOKyMeHTa 1 gata
Nawme- 3awme- Ho- MeHTe y
HEHHbIX HEHHbIX BbIX
1.00 54 54 ver. 77.05 MapukoT | 29.08:2014
A,
1.01 54 54 ver. 77.05 VcnpaBneHbl HETOYHOCTU B MapukoT | 08.09.2014
TekcTe 0.A.
1.02 54 54 ver. 77.05 WMcnpaBneHa Tabnuua Mapukot | 14.01.2015
perncTpos O.A.
1.03 53 53 ver. 77.08 MpuseneH B cootseTctBue € | Mapukot | 03.03.2015
HOBOW NPOLLMBKOMN 0.A.
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