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HacTosiliee pykOBOACTBO MO 3KchnyaTauum npefHasHadeHo Ans O3HakoMMeHust notpebutenen c
HasHayeHneM, MoAEensiMU, MPUHUMUMOM [OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTauuein u obcrnyxumBaHWem
MHAMKaTOpa TEeXHOJIOrM4yeckoro mMukponpoueccopHoro UTM-120Y (B ganbHeriweM - uHaukatop UTM-120Y).

BHUMAHUE ! Mepen ncnonb3osaHnem npubopa, noxanyicra, 03HakOMbTECH
C HacCTOoSALWLMM PYKOBOACTBOM MO 3KCnnyaTauum nHgukatopa MTM-120Y.

MpeHebpexeHne Mepamn nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpOBaHUA nepcoHana unu
nospexaeHnsa obopynosaHus!

B cBA3M c nocTtosiHHOM paboToit MO COBEpLUEHCTBOBAHUIO
nNpuGopa, MOBbIWAWEA ero  HadeXHOCTb M ynydlwarowen

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHuA, He OTpaXeHHble B HacTosALleM n3gaHun.

COKpaLI.IeHVIﬂ, NpPpuUHATbIe B AaHHOM pyKOoBOACTBe

B HaumeHoBaHUsAX napameTpoB, Ha PUCYHKaXx, npu LWI(prBbIX 3HA4YeHUdaX U B TEKCTe WNCNOSIb30BaHbI
cokpalleHusa n abbpesunatypsbl (cm. Tabnuuy |), o3Havatowme cneayolee:

Tabnuya | - CokpaweHusi u abbpeguamypbi

Abbpesuarypa NMonHoe HaMmeHoOBaHue 3Ha4yeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembli un
perynupyemblii napameTp)

T, t Time Bpewms, nHTepBan BpeMeHun

Al Analogue Input AHanorosbIvi BBOA

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OnekTpu4eckn cTMpaemoe nepenporpaMmMmmpyemoe
Programmable Read-Only NMOCTOSIHHOE 3anoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access | QHeproHesaBncumoe 3anoMmHaroLLee YCTPONCTBO C
Memory NPOWU3BOMbHbLIM AOCTYNOM

1 OnucaHue npubopa

1.1 HasHa4vyeHue nHgukaTopa

Mupukatopbl UTM-120Y  npepctaBnsitoT  cobOM  HOBBIM  KNMacC  COBPEMEHHBLIX  YHMBEPCANbHbIX
08yxKaHaslbHbIX UMN(PPOBbIX UHONKATOPOB C AMCKPETHbIMU BbixOoAaMu. B cBoen CTpykType MHAMKaATOpbl coaepxaT
08a He3asUCUMbIX KaHana u3aMepeHus.

WMugnkatop UTM-120Y nosBonsieT oGecneunTb BbICOKYHD TOYHOCTb W3MEPEHUss TEXHOMOrM4eckoro
napameTtpa. Omnu4yumernsHol ocobeHHocmbilo wHavkatopa WTM-120Y saBnsieTca Hanuyune TpexypOBHEBOWA
ranbBaHWYECKOM U30NSLMN MeXAy BXOAAMMW, BbIXOAAMU U LENbI0 MUTaHNS.

MHpukaTop npegHasHayveH Kak Ans aBTOHOMHOrO, Tak M Anst KOMMMeKCHoro ncnonb3oBaHus B ACYTI B
aHepreTuke, MeTannyprum, XMMmM4eckon, NULLEBON N APYrMX OTPACNAX NPOMbILLIIEHHOCTU U HAPOAHOMO X035MCTBA.

UupukaTtop UTM-120Y npegHa3Ha4eH:

® AN U3MEPEHNsT OBYX KOHTPONMMPYEMbIX BXOAHbIX (PM3NYECKUX MapameTpoB (TemnepaTypa, AaBlneHue,
pacxon, YpoBeHb M T. M.), 06paboTkn, Npeobpa3oBaHnst U OTOOPAXKEHUS] UX TEKYLUMX 3HAYEHUN Ha BCTPOEHHbIX
yeTblpexpaspaaHbIX LMGPOBbLIX MHAMKATOpaXx,

e yHAukaTtop opMUpyeT BbIXOAHbIE AUCKPETHble CUrHanbl YNpaBrieHUs BHELHUMU UCMOSTHUTEMNbHbIMU
MexaHuaMmamu, obecnedvBasi OMCKPETHOE YNpaBlieHWe B COOTBETCTBUWM C 3a4aHHOW MNonb30oBaTeNnieM JOrMKon
paboThl,

e UMHOMKATOP MO3BONSET OTOOpaxaTb 3HaAYeHWs TEXHOMOTMMYECKMX MNapameTpoB, MNOMyyYaeMbiXx Mo
WHTEPdENCY OT BHELLHWUX YCTPOWCTB,

e yHAMKaTtop OpMUpPYeT curHanbl TEXHOMNOrM4yeckon curHanusaumu. Ha nepegHen naHenu mnMeroTcs
WMHOUKATOPbI ANs CUrHanM3aumum TEXHOITOMMYECKN OMAaCHBLIX 30H, CUrHarbl MPEBLILEHUS (3aHWKEHUS) N3MeEpPSEMbIX
napamMmeTpoB,

e umHaukatop UTM-120Y MoxeT ucnonb3oBaTbCAd B CUCTEMax CUrHanusauui, ONOKMPOBOK M 3aluuT
TEeXHOMornyeckoro o6opynoBaHus.
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1.2 O603Ha4YeHue MHAUKaATOPa U KOMMNJIEKT NOCTaBKU
1.2.1 'HgukaTop o6o3HavaeTcs crieayowmm o6pasom:
MTM-120Y-AA-BB-C-D-U,
roe:
AA 1 BB, cooTBeTCTBEHHO KO, BXoAa 1-ro un 2-ro KaHanos:

01 — noctosiHHbIN TOK 0T 0 MA 0o 5 MA,

02 — nocTtosiHHbIN Tok oT 0 MA o 20 MA,

03 — nocTosiHHbIN TOK OoT 4 MA o 20 MA,

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

05 — HanpsxeHne noctosiHHoro Toka ot 0 MB go 75 mB,

06 — HanpsxeHne noctosiHHoro Toka ot 0 mB go 200 mB,

07 — Hanps»xeHne noctosiHHoro Toka ot 0 B go 2 B,

08 — TCM 50M, W100=1,428, oT muHyc 50 °C go nntoc 200°C,
09 — TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200°C,
10 — TCM rp.23, ot muHyc 50 °C go nntoc 180°C,

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

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

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

C - KOA, BbIXOAHOrO aHanoroBoro curHana:
1—-01 0 MA 0o 5 MA,
2 — o1 0 MA po 20 MA,
3 — o014 MA oo 20 MA,
4-0o10Bpo10B.

D - TN BbIXOA4HbIX ANCKPETHbBIX CUrHAMNoB:
0 — OUCKpETHbIE BbIXOA4bl OTCYTCTBYHOT,
T — TpaH3NCTOpPHbIE BbIXOAbI,
P — peneliHble BbIXoabl,
C — ONTOCUMUCTOpPHbIE BbIXOAbI.

U - HanpsixeHne nuTaHus:
220 — 220 B nepemeHHoro Toka,
24 — 24 B noCTOSHHOrO TOKa.

BHuumanue! [pu 3akase npubopa Heobxooumo ykasbiBaTb €ro MofnHoe HasBaHue, B KOTOPOM

NPUCYTCTBYKOT TUMNbl aHANOroBblX BXO40B, aHANOroBoro n ANCKpeTHbIX BbIXOO0B, NCNOJTHEHUA nepegHen naHenun u
Hanps>XXeHne nuTaHuAa.

Hanpumep, 3aka3aH uHOukamop: UTM-120Y-09-02-2-P-220-UA

anI 9TOM UIroTOBJIEHUIO N NMOCTaBKe I'IOTp66I/ITeJ'II'O NoANEXUT:

1) HamkaTop TEXHONOrMYECKUA MUKPOMPOLIECCOPHbIN ABYXKaHanbHbIi UTM-120Y,

2) nepsbi aHanoroBbin Bxog Al1 kog 09 - TCM 100M, W1g0=1,428, ot muHyc 50 °C go nntoc 200 °C,
3) BTOpoOW aHanoroski BxoA Al2 ko 02 — nocTosiHHbIN ToK oT 0 MA 0 20 MA,

4) Bbixoq aHanoroBbin AO ko 2 - NocTosiHHBIN Tok oT 0 MA go 20 MA,

5) Bbixogbl AMcKpeTHble koA P — penelible,

6) HanpspkeHne nutaHus kog 220 - 220B nepeMeHHOro Toka,

7) VicnonHenne nepegHen naHenu kog UA — yKpanHcKoe.
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1.2.2 KomnnekT noctaeku uHamkatopa UTM-120Y npuseneH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku uHOukamopa UTM-120Y

0O603HayYeHue HavmeHoBaHue KonuyecTtBo
MPMK.421457.020 MwukponpoLeccopHbin nHamkatop MTM-120Y 1
NMPMK.421457.020 P3 | PykoBoacTBO no aKcnnyarauuu 1*
MPMK.421457.020 NC | Macnopt 1
Nn3-02 KomnneKT KpenexHblX 3aXXMMHbIX 311eMEHTOB 1
734-204 PoseTka npsmas 1
734-216 PoseTka npsmas 1
231-112/026-000 PoseTka npsimas 1**
232-103/026-000 PoseTka yrnosas 1***
734-203 PoseTka npsimas [ el
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIV 1
* - 1 ak3eMnnsap Ha noboe KoNMYECTBO MHAMKATOPOB NpUW NOCTaBKe B OAMH agpec
** -1 WT. NpK yCNoBuK 3aKkasa OnumMn ANCKPETHbIX BbIXOA0B
*** .1 WT. Npu NocTaeke uHamkaTopa c nutaHnem 220 B nepemeHHoro Toka
¥ .1 WT. Npy NOCTaBKe MHAMKATopa C nuTaHmeM 24 B nocTosHHOroO Toka

1.3 TexHM4YeCKue xapakTepuCTUKM UHOUKaTopa

1.3.1 AHanoroBble BXOAHble cUrHansbl

Tabnuuya 1.3.1 - TexHu4yeckue xapakmepucmuKU aHan0208bIX 8X00HbIX CU2Hano0e

TexHU4eckasi xapakTepucTuka 3HayeHue
KonunyectBo aHanoroBbIx BX040B 2
Twun BXOQHOrO aHanoroBoro curHana YHuduumpoanHblie (TOCT 26.011-80)

[MOCTOSIHHBIV TOK:

o1 0 MA go 5 MA, RBx=400 Om
o1 0 MA 1o 20 MA, RBx=100 Om
oT 4 MA 1o 20 MA, RBx=100 Om
HanpspkeHne nocTosiHHOro TokKa:
o1 0 B go 10 B, RBx=25 kOm

ot 0 MB go 75 mB, RBx225 kOm
ot 0 MB no 200 mB, RBx225 kOm
ot 0 B 0o 2 B, RBx225 kOM

Tepmonpeobpasosatenu conpotmsnenun (OCTY 2858-94):
TCM 50M, W10=1,428, oT MuHyc 50 °C go nntoc 200°C
TCM 100M, W4p=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nntoc 180°C

TCI 5001, W10=1,391, ot muHyc 50 °C go nntoc 650°C
TCI 10001, W100=1,391, ot muHyc 50 °C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94 (TOCT3044-94, DIN IEC 584-1):
TXA (K), ot 0 °C go nntoc 1300°C
TXK (L), ot 0 °C go nntoc 800°C

Paspelatowas cnocobHoctb AL 16 paspsigos

Mpenen gonyckaemolr OCHOBHOWM NpUBEAEHHOM <0,2%

NOrpeLIHOCT! U3MEPEHUsI BXOOHbIX NapaMeTpoB

Mpenen gonyckaemou ONONHUTENBHOW NOrPELUHOCTH, <02%/10°C

BbI3BAHHOW M3MEHEHVEM TEMMNEPATYPbI OKpYXXatoLel cpeapl

Mepwopg namepeHus He 6onee 0,1 cek

anbBaHW4Yeckasi pa3Bsidka aHanoroBoro BXxoga Bxopbl ranbBaHU4ecky N3onmMpoBaHbl OT APYrMX BXO4OB U
oCTarnbHbIX Lienen, HanpsikeHWe ranbBaHNYecKon pa3Bsi3ki He
meHee 500 B

MpumeyaHums.

1. Kaxpgpin kaHan nHiaukatopa NTM-120Y mMoxeT BbITb CKOHUIYypMPOBaH Ha NOAKMIOYEHWEe Noboro Tuna gatyvka.

2. lMpu 3akase Bxoga Tuna Tepmonapa TPETUA BXOA MCMOMb3yeTCs B KayecTBe BXoAa TemrepaTypHOW KOppeKuumu,
komneHcaumn Tepmo-O[JC cBoOOAHBIX KOHLIOB TepMonapbl. BHyTpeHHWIn AaTunk TemnepaTtypbl YCTAaHOBMNEH Ha ThINIbHON CTOPOHE
uHAMKaTopa.



1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

AO - BbIXO4HOW aHanoroBbI CUrHan - peTpaHCMUCCUS OAHOMO U3 BXOAHbIX curHanos Al1, Al2.

Tabnuya 1.3.2 - TexHuYyecKkue xapakmepucmuKu aHai0208020

HUGUUUPOBAHHO20 8bIXOOHO20 cuzHana

TexHU4YecKasa xapakrepucTmka

3HavyeHue

KonnyecTBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOIO aHaNoroBoro curHana

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

OT 0 MA o 5 MA, RH <2000 Om

Ot 0 MA go 20 MA, RH = 500 Om

Ot 4 MA go 20 mA, RH = 500 Om
HanpsikeHne nocTosAHHOro ToKa:

OT10B oo 10 B, RH = 2 kOm
Paspeluatowas cnocobHocTb LIAT 16 paspsgos
lMpenen gonyckaemon 0CHOBHOWN NpuBeAeHHOM <0,2%
norpeLHoCcT hopMmnpoBaHKs BbIXOAHOMO CUrHana nocne
KanMbpoBKM
[ononHuTensHaa NorpeLwHoCcTb OPMUPOBAHMS BbIXOLHOTO <01%

curHana ot USMeHeHus CoONnpoTUBIIEHUA HArpy3ku

Mpepen ponyckaemown JONOSHATENbHOW NOTPELLHOCTY,
BbI3BaHHOW M3MEHEHNEM TEMMEPATYPbI OKPYXKaKOLLEN cpeabl

<02%/10°C

[anbBaHW4eckas pa3BsA3Kka aHarnorosoro Bbixoaa

Bbixoq ransBaHMYecKy U30SIMPOBaH OT BXOAOB M OCTambHbIX
Lienen, HanpsbkeHne ranbBaHUYeckol passsasku He meHee 500
B

1.3.3 lnckpeTHble BXOAHbIE CUTHalbI

Tabnuuya 1.3.3 - TexHuYyeckue xapakmepucmuku OUCKPemHbIX 8X00HbIX CU2HaI08

TexHU4eckasi XapakTepucTuka

3Ha4yeHue

KonnyectBo AOUNCKPETHbLIX BXO40B

2

CurHan nornyeckoro "0" — coctosiHne OTKITIOYEHO
CurHan norndeckon "1" — coctosiHme BKITKOYEHO

ot 0 B go 7 B, oTpuuatensHon NonspHoOCTH
ot 18 B go 30 B, oTpuuarensHom nonsapHoOCTH

BxogHown Tok (noTpebnexve no Bxoay)

<10 MA

["anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BXO4OB

Bxoabl CBA3aHbI NONapHO 1 ranbBaHUYeCKV N30IMPOBaHbI OT
OPYrmx BXOAOB U OCTanbHbIX Lienew, HanpshxeHne
ranbBaHNYecKon pa3Bsa3kn He meHee 500 B

BCTpOEHHbI UCTOYHMK NOCTOSAHHOTO TOKa ANs NUTaHWA
NaCCUBHbIX OUCKPETHbIX OAaTYNUKOB

21B/25mMA

BHumanue! Ecnu He Mcnonb3yoTCs ANCKPETHbIE BXoAa npubopa, TO BHYTPEHHUI UCTOYHWUK MUTaHWS MOXHO MCMOMb30BaTb ANs

NUTaHUA aHaroroBoro gatymka ¢ nacCmMBHbIM BbIXOA40M MPU NOAKMNKYEeHUN K OQHOMY 13 aHanoroBbiX BXoO0B np|/|60pa.

1.3.4 IncKkpeTHbIe BbIXOAHbIE CUTHaNbI

1.3.4.1 TpaH3UCTOPHbLIN BbIXOA

Tabnuua 1.3.4.1 - TexHU4ecKue xapakmepucmuKu OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCmopHbIU 8b1X00

TexHU4ecKas XxapakrepucTuka

3HaueHue

KonnyectBo ANCKPETHbIX BbIXOO0B

4

Twun BbIXOOA

OTkpbiThivi konnektop (NPN TpaHsuctopa)

MakcumanbsHoe Hanps>xeHne KommyTauum

< 40 B noCcTOsIHHOro TOKa

MakcumarnbHbI TOK Harpy3ku Kaxxgoro Bbixoga

<100 A

["anbBaHW4eckas pa3BA3ka AUCKPETHbIX BbIXO40B

BbIxoAbl ranibBaHM4ecky U305IMpoBaHbl Mexay coboi, oT
OPYrMx BXOAOB U OCTanbHbIX Lienew, HanpshxeHne
ranbBaHNYeckon pa3Bsa3ku He meHee 1500 B

CwvrHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyToe COCTOsAAHME TPaH3UCTOPHOIO KIto4va
3aMKHyToe COCTOsSAHNE TPaH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHAS, UHAYKTMBHAS




1.3.4.2 PenenHbIN BbIXo4

Tabnuya 1.3.4.2 - TexHU4ecKue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cU2Han08. PesnelHbil 8bIx00
TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonunuyecTBo ANCKPETHbIX BbIXOA0B 4
Twn BbIXoAa [MepeknioyaroLme KOHTaKTbl pene
MakcumarnbHoe HanpsbkeHne KOMMyTaLunn NepeMeHHoro 220 B
TOKa (OeNCcTByIoLLee 3HaYeHMe)
MakcumanbHoe 3HaYeHe NepeMeHHOro Toka < 8 A npu pe3ncCTUBHOM Harpyske
< 3 A npv UHAYKTUBHOW Harpyske (cos@=0,4)
MakcumarnbHoe HanpsbkeHne KOMMyTaLummn noctosiHHoro Toka | o1 5B o 30 B
MakcrmanbHoe 3HayeHne NOCTOSHHOro ToKa Mpu
z o oT10MA 05 A
KOMMYyTauun pe3vCTUBHOW Harpyskow
anbBaHW4Yeckas pa3Bsidka ANCKPETHbIX BbIXOL0B Bbixoabl ranbBaHNYeCKU N30MPOBaHbI Mexay cobou, oT
OpYr1x BXOAOB U OCTasnbHbIX Lienen, HanpsbkeHne
ranibBaHN4YecKkon pasesasku He meHee 1500 B
Curnan nornyeckoro "0" Pa3omMkHyTOE COCTOsiHME KOHTaKTOB pene
CurHan norudeckow "1" 3aMKHYTOE COCTOSIHNE KOHTaKTOB perne

1.3.4.3 ONTOCMMUCTOPHDbIN BbIXOA,

Tabnuua 1.3.4.3 - TexHU4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX cugHano8. OrnmocuMUCMOpPHbLIU 8bIX00
TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonunuyecTBo ANCKPETHbIX BbIXOAOB 4
Twn BbIXOAA MarnomoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYJIEBOTO HanpshkeHusi dhasbl MO3BOSISIET BKIOYATb HArpysky
TONBKO MNPV MUHUMAIBHOM HaMpPsPKEHUN Ha Hew
(NnpepoTBpalLaeT co3faHve nomex B ceTu)

MakcumarnbHoe HanpshkeHne KOMMyTaunn NepeMeHHoro He 6onee 300 B nepemeHHOro Toka
(aencTByloLLEE 3HaYEHME) UMM NOCTOSIHHOTO ToKa
MakcumarnbHbI TOK HAarpy3ku KaXgoro Bbixoaa - He 6onee 0.7 A

- B MMNYyNbCHOM pexume Yactoton 50 Ny ¢ AnuTenbHOCTbI0
umnyneca He 6onee 5 Mmc —go 1 A

- MUKOBBIN TOK NEepPerpy3ku ¢ ANUTenbHOCTbLIO nMnynbca 100
MKC 1 yactotor 120 umn/c —go 1 A

["anbBaHM4eckasi pa3Bsidka OUCKPETHbIX BbIXO40B Bbixoabl ranbBaHNYeCKy N30NMPOBaHbl Mexay cobon, oT
OpYyrvx BXOAOB M OCTarbHbIX Lienen, HanpsbkeHe
ranbBaHN4eckon pasBsaskn He meHee 1500 B

CwvrHan nornyeckoro "0" OTKIMYEHHOE COCTOSIHME ONMTOCMMUCTOPA.
CurHan nornyeckon "1" BkntoYeHHOe COCTOSHNE ONTOCUMUCTOPA.
Bug Harpy3sku AKTVBHasi, UHOYKTMBHAs

1.3.5 UHTerpartop

Tabnuua 1.3.5 - TexHU4ecKue xapakmepucmuku UuHmezpamopa

TexHuYecKas xapakTepuctuka 3HauyeHue
Y1CNO KOHTYPOB MHTErpPUPOBaHUS [o 2 (no ogHOMY Ha Kaxxabli aHanoroBsbI BXoa)
Pexum cbpoca nHTerpanbHbIX 3HaYeHnn — 10 NepenoriHeHuto,

— N0 NepenosIHEHNIO UNMN HaXaTUko KrnaBuwl Ha nepe,quVl naHenu an60pa,
— N0 nepenosiHeHMo Unn No cUrHany ¢ AUCKpeTHOoro Bxoaa,

— N0 OAHOBPEMEHHOMY HaXXaTUK KnasBuLL Ha nepep,He|7| naHenu np|/|60pa,
— N0 curHasny ¢ AUCKpEeTHOro Bxoaa.

1.3.6 NocnepoBartenbHbIN NHTepdenc RS-485

Tabnuua 1.3.6 - TexHu4eckue xapakmepucmuku riocrnedogamesnibHo20 uHmepgelica RS-485
TexHuYecKas XxapakTepuctuka 3HauyeHue
Konnyectso npuemonepenaT4ymkos [o 32 npvemonepeaaTtynka Ha O4HOM CerMeHTe
MakcumanbHasa aAnvHa nuHuM B npegenax [o 1200 meTpos
0[HOro cermeHTa cetu

[lnanasoH ceTeBbIX aapecoB 255

Bug kabens BuTas napa, akpaHvWpoBaHHasi BUTas napa

[MpoTokon cBs3n Modbus pexum RTU (Remote Terminal Unit)

anbBaHW4eckas pa3ssAska MHTepdelic ranbBaHN4eCKN U30NMPOBaH OT APYrX BXOLOB-BbIXOA0B U

OCTallbHbIX Lenew, HanpshkeHne ranbBaHnYeckon pasBsasku He MeHee 500 B
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1.3.7 AnekTpuyeckune faHHbIe

Tabnuya 1.3.7.1 - TexHU4YeCcKUe xapakmepucmuKu 371eKmMponumaHus

TexHU4yecKas XxapakTepucTuka

3HavyeHune

OnekTponuTaHune (NOAKHYEHUNE K CETU)

~oT100B 0o 242B, 50y
=01 18 B oo 36 B

MoTpebnsiemasi MOLLHOCTb

8.5BA

Tok noTpebnexus no nutaxnuio 24 B

< 250 vA

3awmTa gaHHbIX

EEPROM, cerHeTtoanektpnyeckas NVRAM

[MNogkntoyeHne

C 3afHeii CTOPOHbLI NpUGopa C NOMOLLBI0 pasbema — KIeMMbI

Tabnuya 1.3.7.2 - TexHU4ecKue xapakmepucmuku 8HYMpPeHHe20 UCMOYHUKa 3[1eKmMponumaHusi

TexHU4yecKas XxapakTepucTuka

3HauyeHune

KonnyecTtBo MCTOYHWUKOB NMUTAHUS

2 (ecnu gncKpeTHbIE BXOAA He UCMOSb3YIOTCS, TOrAa OHW UCMONb3YTCA Kak
BTOPOW UCTOMHWK NUTaHUS )

3J'|eKTpOI'IVITaHMe:

21B+1B

[MoTpebnsemsbii TOK No nuTaHuio 21 B

<25 vMA

MoakntoyeHne

C ThIIbHOW CTOPOHbI perynsaropa ¢ NoOMOLLbI0 pa3bema — KIneMMbl.

1.3.8 Kopnyc. YcnoBusa akcnnyatauum

Tabnuya 1.3.8 - Yenosus akcrninyamauyuu

TexHU4yecKas XxapakTepucTuka

3HaveHue

Twn kopnyca

Koprlyc A4 YTONJIEHHOro WKMTOBOro MOHTaXa

Pa3smepbl ppoHTansHom pamku

96 x 96 MM

MoHTaxHasi rnybuHa

200 MM max

Bblpes Ha naHenu

927%% x 9278 mm

KpenneHue kopnyca

B anekrpowumrax

TemnepaTypHbIi grana3oH

-40°C ... +70°C

KnumaTtuyeckoe ucnonHeHme

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3 koHaeHcauun
Bnaru (npu Temnepartype +30°C) B 3aKpbITbIX MOMELLEHUSX NPY OTCYTCTBUM B
BO3AyXe MblNW, arpecCMBHbIX MAPOB W rasoB

ATmocdepHoe gaBnexue

ot 84 oo 106,7 kla

Bubpauus ¢ yactoTou go 60 Ny c amnnutygon go 0,1 mm
[MomeLyeHne 3aKpbITOE B3pbIBO-, NOXXapobesonacHoe
[MonoxeHue npy MOHTaxe JTioboe

CTteneHb 3aluTbl IP30

Macca < 0.6 kr

1.3.9 lo cTorKkoCcTn K MexaHudeckomy BosgencTBuo mHamkatop UTM-120Y oteBevyaeT mcnonHeHuo 5

cornacHo OCT 22261.

1.3.10 CpegHee Bpems

HapaboTkn Ha

OTKa3 C y4eToM TEXHNYEeCKOoro

pernameHTUPOBaHHOIO PyKOBOACTBOM MO aKcnnyaTauuu, - He meHee Yem 100 000 vacos.
1.3.11 CpegHee BpeMsi BoccTaHoBNeHUs pabotocnocobHoctn MTM-120Y — He Gonee 4 Yacos.
1.3.12 CpegHun cpok akcnnyaTtaumm — He meHee 10 ner.
1.3.13 CpeaHun cpok xpaHeHus — 1 roa B ycnoswusx no rpynne 1 FOCT 15150-69.

1.3.14 W3zonsauus

nencreyownm 3HadeHem 1500 B.

1.3.15 MwvHuManbHO [AOMyCTMMOE 3SNEKTPUYECKOE COMPOTUBIIEHWE

anekTtpuyeckmnx uener WTM-120Y oTHOCuTenbHO Koprnyca u mexgy cobowi npwu
Temnepartype okpyxatowlen cpegpl (20 + 5) °C 1 oTHOCMTENbLHOW BnaxHocTy Bo3gyxa Ao 80% BblaepxkuBaeT B
Te4yeHUM 1 MUHYTbl OEWCTBME WCMbITAaTENbHOMO HanpshkeHWs cuMHycoupanbHow dopmbl Yactoton (50 + 1) My ¢

n3ondaumm - npum

okpyxatoren cpeabl (20 + 5) °C n oTHocuTenbHOM BnaxHocTh Bo3ayxa Ao 80% coctaensieT He meHee 20 MOM.

1.4 CpeacrtBa namepeHusi, UHCTPYMEHT U NPUHAANEeXHOCTH

[MepeyeHb NpMHaANeXXHOCTEN, KOTOpble HeobxoanMbl Ans KOHTPONA, perynnpoBaHnd, BblINONMTHEHUA pa60T

Nno TEXHUYECKOMY 0BCnyXunBaHuio nHaukaTopa, npueeaeHsl B Tabnuue 1.5 (cornacHo ACTY FOCT 2.610).

Tabnuuya 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopbie HeobxoOuMbl rpu obcyxueaHUU

uHOukamopa UTM-120Y

I'IpMHa,EI,J'Ie)KHOCTeVI

HaumeHoBaHue cpencTB USMepeHua, MHCTpyMeHTa u

HasHayeHune

1 BonbTmeTp yHMBepcanbHbin L300

I/lsMepeHvle BbIXOQHOIo CUrHana u KOHTpPOJib HanpsXXeHna nutTaHna

2 MarasuH conpoTtusneHui P4831

3agaTtuuk curHana

3 OnddpepeHumanbHbIn BonbTMeTp B1-12

3apatyuk curHana u n3MepeHune BbIXOAHOro curHana

4 MeraommeTtp $4108

MsmepeHl/le conpoTueneHna n3onaummn

5 MNMyHUEeT MeaguuUMHCKUIA

I'IpOBepKa Ka4yeCTBa MOHTaXa

6 OTBépTKA

Pa3bopka kopnyca

7 Msarkasi 6513b

OuucTka OT Nbln U rpasuv

ob6cnyxvnBaHus,

Temneparype
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1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka wuHAoukaTtopa BbinonHeHa cornacHo OCT 26828 Ha Tabnmyke ¢ pasmepamu
cornacHo NOCT 12971, koTopasi KpenuTcs Ha ThbINIbHOW CTOPOHE Kopryca uHaukaTopa.

1.5.2 lMnombupoBaHne nHgukatTopa npeanpusTMeM-nusrotoBuTenemM npu BbiNycke M3 NPOU3BOACTBA He
npeaycMoTpeHo.

1.56.3 YnakoBka uHamkaTopa cootBeTcTByeT TpebosaHuam FTOCT 23170.

1.54 Muoukatop B COOTBETCTBMM C KOMMMEKTOM MOCTaBKM YMakoBaH COrMflacHO 4epTexam
npeanpuaTna-n3rotoBnuTena.

2 ODyHKUMOHalNbHbIEe BO3MOXHOCTHU

Ctpyktypa mHamkatopa UTM-120Y nocpepctBom kKoHdurypauum MoxeT ObiTb M3MEHeHa Takum
obpa3om, 4To MoryT GbITb pelleHbl crieayrolme 3agayy ynpaBrneHus:

v" [1ByXNO3NLMOHHOTO YrnpaBneHus,
v Tpexno3uumMoHHOro ynpasneHus,
v MiHpykaTopa AByX M3NYECKMX BEMNYMH.

BHyTpeHHAs nporpamMmHasa namatb mHamnkatopa UTM-120Y copgepXmT GonblUoe KONMMYECTBO CTaHAAPTHbIX
yHKUNIA HEOOXOAMMBIX ANst YNpaBreHUst TEXHONOMMYECKMMM MpoLeccaMmn 1 pelleHnst GoNbLUMHCTBA MHXXEHEPHbIX
NpuVKNagHbix 3afay, HanpyuMep, Taknx Kak:

e CpaBHEHWe pesynbTaTa npeobpa3oBaHUss C yCTaBkaMM MUHUMYM M MakCUMyM MW CUrHanu3sauuto
OTKIMOHEHWUNA,

e NporpammMHas kanubpoBka KaHanoB Mo BHELIHEMY 06pa3LI0BOMY UCTOYHUKY aHaNoroBoro curHana,

e LundpoBas punbTpaums (Ans ocnabneHns BAUSHUA NPOMBbILLNIEHHbIX MOMEX),
n3BreYeHne KBagpaTHOro KOpHS,
KYCOYHO-NMHEHast UHTEPNONALMSA BXOAHOMO curHana no 16-tu toukam,
MacLTabrpoBaHue LWKan n3mepsieMblX NapaMeTpoB,
rpou3eosibHasi KOHghuaypayus NOTMYECKUX CBA3EN N3MEPUTENbHBIX KaHaNOB U BbIXOAHbIX YCTPOWCTB,
KOHUryprpoBaHme Nornkn paboTbl BbIXOAHbLIX OUCKPETHbIX YCTPOWCTB,
peTpaHCMUCCUst BXOOHbIX aHaNoroBbIX NapameTpoB Ha aHanoroBbi BbIX0O YCTPONCTBA,
WHTErpupoOBaHME aHarnoroBoro CMrHana u MHoroe ap.

Mupukatopbl UTM-120Y KOHcUrypupytoTca Mpu nNomowy nepegHen naHenu npubopa unm  yepes
ranbBaHWYeECKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To Takke Mo3BONSieT MCNOMbL30BaTb
npubop B kKa4ecTBe yAaneHHoro uHaMKaTopa npu paboTe B COBPEMEHHBIX CETAX ynpaBneHus n cbopa nHdopmauuu.

MapameTpbl KOHPUrypaumm nHagmnkatopa MTM-120Y coxpaHsaTCst B 3HEProHE3aBUCUMOW NaMSATH.

MupukaTtopel MTM-120Y moryT msrotaBnvMBaTtbCs MO WHAVBMOYANbHOMY TEXHUYECKOMY 3afaHuio Ans
BbINOMTHEHUS KOHKPETHOW TEXHONMOrMYECKOW 3afayv.
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3 KOHCTpyKUua nHamkatopa n npuHUMn padoTbl

3.1 KoHCTpyKUuMAa nHaukKaropa

Ha nepegHen naHenu nigukaTopa pasMmeLleHsbl:

- Undpposbie gucnnewn,

- Mngukatopsl yctaBok MIN-MAX TexHonornyeckon curHannsaumm cooTBeTCTBYIOLMX KaHanoBs,
- MHoukaTopbl COCTOSIHNST AUCKPETHbIX BbIXOAOB,

- KnaBuwm nporpaMmmMmmpoBaHus.

Ha 3agHen naHenu MHOWKaTopa pa3MeLlleHbl NPYXUHHblIe pa3beM-KrneMmMbl 514 BHELWHNX COeaVHEHNI.

Lincpposon CseToanogHble
aucnnen MHOUKaTopsbl
NAPAMETP 1 A MIKPOA ITM-120
e [TAPAMETP e
(@ W B Bl
= 1 . L0 ow
Lincpposon
aucnnen
MAPAMETP 2 ————TAPAMETP 2
’-' "" " "" O MAX © BuX.3
( ’-’ -[. L( oOwn / Osux4
QMWHT
Knasuwmn

PucyHok 3.1 - BHewHut 8ud nepedHel naHenu uHoukamopa UTM-120Y

3.2 HasHauyeHue gucnneeB nepegHen naHenu

e LludpoBon
aucnneun
NMAPAMETP 1

e Lincdbposon
aucnnen
NAPAMETP 2

B pexume PABOTA wvHOouuMpyeT Tekyllee NGO HAaKOMMEHHOE 3Ha4YeHue U3MepPSIEMON
TEXHONOMMYeCcKoM BENNYUHBLI KaHana 1.
B pexxume KOHOUTIYPUPOBAHMUE nHanumpyeT Homep napameTtpa KoHdurypaumm.

B pexume PABOTA wvHouumpyeT Tekylwiee nubo HaKOMMEeHHOEe 3HayYeHue M3MepsemMon
TEXHONMOIMYEeCKOW BENWNYMHBI KaHana 2.

B pexume KOH®UTYPUPOBAHUE wHanumpyeT 3HauveHme BbIOpaHHOrO napametpa
(muraer).

3.3 HasHayeHMe cBeTOAMOAHBLIX UHOUKATOPOB

e NHankatop MAX
e UngukaTtop MIN
e NHanKaTopbl

BUX1 - BUX4

e Unaukartop IHT

CBeTunTCSl, €cnu 3HayeHne n3mepsieMoln BENUYMHLI COOTBETCTBYIOLLENO KaHana npesbillaeT
3Ha4yeHue ycTaBku curHanuaaumm otknoHeHns MAX.

CBeTuTcsl, ecnu 3HayeHne M3MepsieMoW BENMYMHbI COOTBETCTBYIOLLErO KaHara MeHbLue
3HaYeHus1 yCTaBku curHanmnsaumm otkroHeHms MIN.

CUrHanumanpyoT O BKITOYEHUU COOTBETCTBYIOLLEro BbIXoAHOro yctporctea DO1-DO4.

MwuraeT, ecnv npoucxoanTt nepegaya gaHHbIX Mo MHTepq)eVICHOMy KaHany cBA3N.
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3.4 HasHa4yeHuUe KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢]

e Knaeuwa [O]

Knasvwa BOJbLIE.

B pexnme PABOTA uvcnonb3dyeTtca ANA NEpeknioveHns Mexagy pexummamy otobpakeHus
TEKYLLMX N HAKOMIEHHbIX 3HAYEHUI N3MEPSEMbIX TEXHUYECKNX BEMNNYVH.

B pexume KOH®UTYPUPOBAHMUE wvcnonb3yetcs Ons M3MEHEHWs 3HayeHus napametpa
HacTporikn npubopa. MNpy Kaxgom HaxaTun 3TOW KNaBULLKM OCYLLECTBNSAETCA yBenuyeHue
3HayeHUss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B  HaXXaTOM
NOMOXEHUN yBENMYEHNE 3Ha4YEHNIA NPOUCXOANT HEMNMPEPbLIBHO.

Knasvnwa MEHbLLUE.

B pexnme PABOTA Bmecte ¢ knaBuwen MEHKO [0] ucnonedyetca ansa cbpoca
HaKonneHHbIX (MHTerpanbHbIX) 3HaYEHNA N3MEPAEMbIX TEXHUYECKNX BENNYNH.

B pexume KOH®UTYPUPOBAHMUE wncnonb3yetcs AnNd M3MEHEHWs 3HaveHus napametpa
HacTporikn npubopa. MNpy KaxaoMm HaxaTuv 3TOM KraBULLM OCYLLECTBNSAETCH YMEHbLUEHMWE
3HayeHUss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULLM B  HaXXaTOM
MONOXEHUN YMEHbLLEHNE 3HAYEHWI MPOUCXOAUT HEMPEPbIBHO.

Knasuwa BBOA.

Vcnonb3yeTcs Anga NOATBEPXOEHWUS BbIMONHAEMbIX AEUCTBUA UK onepauni, ans ukcaumm
BBOAMMbIX 3HayeHuW. Hanpumep, noATBepXAeHWE BXOo4a B PEXWM  KOHurypauum,
NpOABUXEHME MO YPOBHSIM KOHUIypaumm 1 T.M.

Knasuwa MEHIO.

B pexvnme PABOTA cnyxuT Ons Bbl3oBa MeHK KoHdurypauun. Bmecte ¢ knasuwen [V]
ncrnonb3yetca Ans  cbpoca HAKOMMEHHbIX (MHTErpanbHbIX) 3HAYEeHWN U3MepseMbiX
TEXHUYECKNX BEMUYMH.

B pexuve KOHPUITYPUPOBAHUE ucnonb3dyetca Ans  MNPOABWXKEHUS MO MEHIO

KOHburypauum.

3.5 CTpykTypHaa cxema uHgukatopa UTM-120Y

CTpyKkTypHas cxema

nHamkatopa UTM-120Y nokasaHa Ha pucyHke 3.2.

MaHenb MHOUEILAK
W KNagWaTypbi

Al (X1)
EXOAHOW W3 MEPREMbIA

napameTp

Al2 (X2) ExogHOW
W3MEpPREMbIA

napameTp

DI OuckpeTHeI Exomn 1
-24B (BN =nor.1)
WMHdroprMaLms o cocTaaHMKn
BX00a NepegacsTca no
WHTepdency RS-485

DI2 [IucKpeTHBIA BExom 2
-24B (Bxkn=nor.1)

WMHdro prMaLms o cocTaaHMKN
BX003 NEpEfASTCA No

MWUKPOKOHTPOINEP

AQ AHaNOTOBLIA EbIXOG
PETPaHCMHCCHH

D01 WCKpPeTHEIN EbIXOL
1, paGoTarowmMi no
COOTEETCTEYHILLEH NOTMKE
paboThl

DO2 [IWCcKpETHBIN EbIXOT,
2, paboTarowmiu no
COOTEETCTEYHILLEH NOTHKE
paboThl

DO3 [IMCKpETHEIN EbIXOQ,
3, paboTarwmi no
COOTEETCTEYHLWEH NOTHKE
paboThl

DO4 [IHCKpETHBIN EbIXOQ,
4, paboTarwMi no
COOTEETCTEYHLWEH NOTHKE
paboTal

uHTepthency RS 485 MocnegoBaTensHbIR
WHTEepedc R5-486

Mutanue KoHdhurypuposat e,

=24B; ~220B npHem-Nepenasa

EOMAHO W NaHHBIX

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa NTM-120Y
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3.6 PyHKUMOHanNbLHaA cxema uHaukatopa UTM-120Y

WnTepdeic (RS-485)
All Bnok Hopmanusaumm |PV1 2-X no3ui 7
LIWOHHBIN DO1
[ MaquTBGIVIpOBaHMﬂ perynsTop 1 -
ne—
—— _EE— Komnapatop 1
Cbpoc Bnok
MENU=% HTErPUpOBaHMA 1 ENOK I
° CUMHaNU3aLMmn s
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PucyHok 3.3 - ®yHKkyuoHanbHas cxema uHOukamopa UTM-120Y

3.7 NMpuHUMNn paboTtbl HaMKaTopa UTM-120Y

Mupukatop UTM-120Y, cTpyKTypHasa cxema KOTOPOro npvBedeHa Ha pucyHke 3.2, npeacTtasnsdeT cobon
YCTPOWCTBO M3MEpeHUsi 3HayeHusi, obpaboTku, npeobpasoBaHUst U UHAMKALUM O8YX BXOOHbIX CUIHAmMOB, BblAaym
yNpaBnsaoLLMX BO3AENCTBUIA NO ABYM HE3ABUCKHMbIM KaHanam M peTpaHCMUCCKUM OHOIO U3 aHarnoroBblX BXOOHbLIX
CUrHamnoB Ha aHanoroBbli BbIX0A,.

Mupukatop WUTM-120Y pabotaeT nop  ynpaBfieHWEM COBPEMEHHOIO,  BbICOKOMHTErPMPOBAHHOMO
MUuKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbicokockopocTHoW KMOIT TexHonorum ¢ HU3kum
3HepronotpebneHnem. B NOCTOAHHOM 3anoMUHaKOLWEM YCTPOMCTBE pacnonaraeTcs 60mnblioe KOnM4ecTBo yHKLMN
ONS pelweHus 3afjadv KOHTPONa W perynupoBaHus. [locpeacTtBoM KOHMUIYpUpOBaHWS MONb3oBaTerNb MOXET
CaMOCTOATENbHO HacTpamBaTb MHAMKATOP Ha pelleHue onpefeneHHbIX 3agad.

Mupukatop NTM-120Y ocHauwleH aHanoro-umdpoBbiM npeobpasoBatenem, yanamu LUdpPO-AUCKPETHOIO
BblBOAA, CTOPOXEBbLIMW CXeMaMW [Afsi KOHTPONsA LUMKNoB paboTbl NporpaMmbl, 3HEProHE3aBMCUMOW MNaMSAThHO
EEPROM, NVRAM ansi coxpaHeHus1 Nonb30BaTeNbCKNX NapameTpoB KOHUrypauum 1 AaHHbIX.

BHyTpeHHAs nporpamma nHaukatopa MTM-120Y dyHKUMOHUPYET C MOCTOSHHLIM BPEMEHHbIM LMKroM. B
Hayane Kaxgoro LuuKna BHYTPEHHen paboden nporpammbl CHUTLIBAIOTCA 3HAYEHWS aHarnoroBblX BXOAOB,
npousBoanTCA cuuTbiBaHWe n obpaboTka knaeBuatypbl (mogasneHve apebesra n obHapyxeHue [OCTOBEPHOCTW),
npueM KOMaHA W [aHHblX W3 nocrnegoBaTenbHOro uHTepdenca. lMpyv NOMOLWM 3TUX BXOAHbBIX CUrHanoB
OCYLLECTBMAOTCHA, B COOTBETCTBUM C BblOpaHHbIMK Monb3oBaTeneM yHKUMAMW 1M napameTpamu KoHduUrypaumu,
BCe pacueTbl. [Mocne 3ToOro ocyllecTBnNAeTCs BbIBOA MHOPMaUUWM Ha AWNCKPETHble BbIXOAbl, HA WHAMKALMOHHbIE
aneMeHTbl, a Tak e hrkcaums BelYMCAEHHbIX BENMYMH AN pexuMa nepegayv nocnegoBaTenbHoOro nHTepdenca.

3.7.1 NMpuHUMN paboTbl 6noka 06paboTkM aHanNoroBoro Bxopa

B wHgukatope MUTM-120Y annapaTHO MOXHO NOAKMHOYUTL [Ba aHANoroBbiX BXOAHbLIX CUrHama, KoTopble
npuHMMatoTcs cootBeTcTBeHHO nepBbiM AIN1 u BTOpbIM AIN2 dyHKUMOHANbHBIMU GnokamMyn Hopmanusauum
macwTtabmpoBaHus. 3a 9T 6rIOKM OTBEYAT COOTBETCTBEHHO YPOBHM KOHUrypauum 1 n 2.

AHaroroBblil curHan umeeT npouenypy obpaboTkv. aHHaa npoueaypa ucnonb3yeTcs Ans npeacTaBneHus
aHarnoroBoro curHana B HeoGXo4MMON Norb3oBaTento opMe (HOPMUPOBaHHBIA CUTHAMN B TEXHUYECKUX eAUHMLAX).
Ha pucyHke 3.4 nokasaHa cxema 06paboTky aHaroroBoro BXoaa.
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Ha pucyHke npuHsiTele criegytowme o603HaveHns:

1. ®unbTp UMNYNbLCHbLIX NOMeX. Vcnonb3yeTcs Anst nogaBneHust UMNynbCcHeIX noMex. OnpeaensieTcs
napametpom 1.14(2.14) «MakcumanbHas LAMTENBHOCTb WMMMYNbCHOM nomexuy». Ecnn B kakom nunbo uukne
N3MEPEHUST TEXHOMOIMYECKOro napameTpa OOHapyXeHO ero W3MeHeHWe, TO npeanonaraeTcs BO3MOXHOCTb
OENCTBAA MOMEXW U BbIXOAHOW curHamn cdopmupyetcs (C y4eTOM YCPEAHEHWUS U3MEPUTENbHbIX 3HAYEHWUIA) MO
WCTEYEHUN YCTAHOBMEHHONO BPEMEHMW ANUTENbHOCTM MoMexu. To ecTb, eCnu ANUTENBHOCTb U3MEHEHWUSI CUrHana
Gonblue 3a8aHHOMO Tromexn, TO 3TO M3MEHEHWE paCLEHUBAETCS Kak eCTECTBEHHOE U MPUHMMAETCS B AarbHenLyo
06paboTky C 3agepxko BpeMeHU Trowexn. PaboTa AaHHOro mnbTpa BHOCUT AOMONHUTENbHOE TPaHCNOpPTHOE
3anasgbliBaHne B CUCTEMY perynmpoBaHusi, KOTOPOE paBHO BenuuYMHe napameTpa «MakcumanbHas AnMTenbHOCTb
UMMYNbCHOM nomexuy. Mo3ToMy Bcerga Hy)kKHO CTPEMUTLCS MUHMMU3MPOBATL AaHHbIA napameTp.

2. Mo,qynb HOopmManu3aumun curHana. OTo0T MoAynb HoOpManusyet BXOASALWMIN aHanoroBbIN curHan.
BaxHon (pyHKLI,VIeVI OaHHOro mMoAynAa eCTb KOHTPOJIb OOCTOBEPHOCTU [OaHHbIX. B cny4yae BbIXOO4a aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIn yCTaHaBnnBaeTcad npu KaJ'IVI6p0BKe nHOMKaTopa, Mmoayrnb NnocbiiaeT CUrHan
MHOWKaATOPY O HEAOCTOBEPHOCTU AaHHbIX B KaHane.

3. MapameTpbl kanubpoBku. OnpenensaT TOYHOCTb KaHana U MEHSTCA NpyM 3aMeHe faTyuka unu
nepexoae Ha Apyrov Tmn gatyuka. NogpobHee o kannbpoBKkax aHanoroBbiX BXOAOB CMOTPUTE B pasaene 5 gaHHOro
pyKoBOACTBA.

4. OKcnoHeHuuanbHbIn GuUnbTP. PunbTp uMcnonb3lyeTca AN NOAABMEHWS MNOMEX, a Takke And
nogaeneHuns «apebesra» WHOMKAUUWM (YacTbiX M3MEHEHWI MOKa3aHWsi MHOWkaTtopa W3-3a konebaHwi BXOZHOro
napameTpa). Onpeaensietca napametpom 1.06(2.06) «IMocTosHHas BpemeHu undpoBoro unsTpar.

5. Moaynb macwTabupoBaHusa curHana. 3ToT MoAdyNb NMHeapusyeT 1 MaclTabupyeT BXOASALWMIA CUrHan
COrnacHo 3afgaHHOM Monb3oBaTenem HOMWHAarNbHOW CTaTUYECKOW XapaKTepUCTUKM AaTyuka, KOTOPbIN MOAKMYEH K
faHHomy Bxogdy. WmMeHHO B 9TOM Moayne BbliGMpaeTcs TWN MOAKMIOYEHHOro K kaHany gartyvka. [Nonb3oBaTenb
“MeeT BO3MOXHOCTb JIMHEApPU30BaTh CUrHamM No COBCTBEHHOWN KPUBOW NMHEapusaumu.

6. Tabnuua koopauMHaT nuvHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAuHaThbl
nonb30BaTeNbLCKON NMHeapusauum, napamMmeTpbl KOTOPOW 3aAatoTcsa Ha ypoBHe koHdurypauum 8 (10) n 9 (11).
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PucyHok 3.4 — briok-cxema obpabomku aHari0208020 8xoda

MpumeyvaHus:

1. MNpu BbIGOPe TWNa paTyMka C 3agaHHbLIM  AManasoHOM M3MepeHusi (TEPMOCOMNPOTUBMEHUS WU
Tepmonapbl), B Mogyrne MaclwTtabvpoBaHus CuUrHana napameTpbl BbICTaBMAKTCSA aBTOMATUYECKU U
N3MEHEHMNE MX 3a0NOKMPOBaHO.

2. Tlpn nHTepdencHoM BBOAE, U3MEPSEMOro NapaMmeTpa HacTOMKM MOAYNs HopManu3auum u unbTpoB
He UMEIT CMbICMa, TaK Kak curHan no nHTepdeincy nepenaercs cpasy B Moaynb MaclitabupoBaHus
curHana.
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3.7.2 llnuHeapusauua aHanoroBbix Bxogos Al1 u Al2

DyHKUMS NUHeapu3aumMm nogymHeHa aHanorosbiM Bxodam Al1 u Al2. JlnHeapmsauusa gaeT BO3MOXHOCTb
NpaBUNbHOIO PU3NYECKOro NPeAcTaBnNeHns HENMMHENHbIX M3MepPAEMbIX NapaMeTpoB.

* C nomowpbko nuHeapu3ayuu MOXHO npou3sodums, Hanpumep, omobpaxeHue emkocmel 6 numpax, Mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3aeUCUMocmu 0m U3MEPEHHO20 8X00HO20 CU2Hana ypOoB8HS 8 EMKOCMU.

Mpu nHAanKauun nuHeapusyemown BenuuuHbl Bxogda Al1 n Al2, onpegensiowmmmn napameTpammn SBnSOTCA
HayanbHOEe M KOHEYHOe 3HadeHue LwKanbl (NPOLEeHTHOEe OTHOLWIEHWEe K AuanasoHy W3MepeHusi), MOoNoXeHue
JeumManbHOro pasgenutens, a Takke 3KBUAMCTAHTHbIE OMOPHbIE TOYKM NMUHeapusaumn. Kpusas nvHeapusaumu
UMEET «NPENOMIIEHUSI» B OMOPHBLIX TOYKAX.

3.7.2.1 NapameTpbl NuHeapu3sauum Bxoaa Al1 n Al2
Hanpumep, napameTpbl NnnHeapusauun Bxoga Al1 cnegytowme (ans Bxoga Al2 aHanorm4Ho):
YpoeeHb 1. KoHgpucypayusi aHanozoeozo exoda Al1

[1.07] =0008 - pagyupoBo4Hasa xapakTepucTuka aHanorosoro Bxoaa Al1 - nuHeapusoBaHHas
[1.08] KonuuyecTtBo yyacTkoB NuHeapusaumm sxoga Al1
[1.05] T[MonoxeHne geummMansHOro pasgenurens npu nHaukauumn exoga Al1

YpoeeHb 8. Abcuyucchl OroOpHbLIX MoYeK IuHeapu3ayuu exoda Al1

[8.00] A6cumcca HavanbHOro 3HayYeHns (B % OT BXOOHOro curHana)
[8.01] A6cumcca 01-ro yyactka

[8.15] A6cumcca 15-ro yyactka
YpoeeHb 9. OpluHambi OMOPHBLIX MOYeK IuHeapu3ayuu exoda Al1

[9.00] OppavHaTta Ha4anbHOro 3Ha4YeHus (CUrHamn B TEXHUYECKMX eanHuuax ot -9999 no 9999)
[9.01] Opgunata 01-ro y4acTtka

[9.15] OpawnHarta 15-ro y4acTtka

3.7.2.2 OnpegeneHne onopHbIX TOYEK NIMHeapu3auumn
3.7.2.2.1 OnpedeneHue Konu4yecmea OropHbIX MOYeK IUHeapu3ayuu.

Onpepenutb 1 3agaTb HeobxoOMMOE KONMMYECTBO OMOPHbIX TOYEK NUHeapusaumm B napametpe [1.08].
Mpenensl nsmeHennsi napametpa [1.08] ot 0000 go 0015.

Bbibop Heobxoammoro KomvMyecTBa OMOPHBLIX TOYEK fMHeapusauun nNpou3BOAMTCH U3 coobpaxeHus
obecneyeHnss He0H6X0AMMOWN TOYHOCTU U3MEPEHNS.

3.7.2.2.2 OnpedeneHue 3Ha4eHUl ONMOPHbLIX MOYEK TUHeapu3ayuu.

[na kaxxgoro 3Ha4YeHUs MHAMLMPYEMOTrO BXOOHOrO curHana Yi (B TexHuyecknx eguHmuax ot —9999 no 9999
C y4yeTOM JdeuumanbHOro pasgenuTens) BblYMCIUTL  COOTBETCTBYHOLLYIO — (DU3MYECKYIO  BENUYMHY U3
COOTBETCTBYIOLUMX PYHKLMOHAmMbHBIX (rpagyMpoBOYHbIX) Tabnuy,. Unn rpadmnyeckn n3 cooTBETCTBYIOLEN KPUBOW
(npy HeobXx0AMMOCTW MHTEPNONMPOBATL) U 3a4aTb 3HAYEHWe ANS COOTBETCTBYIOLWEN OMOPHOW BENUYMHBI BXOLHOTO
dmanyeckoro curHana Xi (8 %, ot 00,00% fo 99,99%).
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3.7.2.3 NMpumepbl NUHeapu3aLum CUrHanoB

Mpumep 1. JIluHeapu3auusa curHana, nogaBaemMoro Ha Bxop Al1,

npeacTtaBneHHas rpacguyeckn (KpMBoOM)

Y, °C  WHavuupyemoe sHaveHme PeanbHasi xapakTepucTuka, JnHeapwvaosaHHas
A B TeXHMdeckux eanHmuax pencrasneHHas rpaguyecku apaKTepucTuka
OpawuHara
3-ro yuactka 99997 - e e e
750.0 K gz fr e 3
OpavHata : y4acTok
2-ro y4acTka
2-n

OppawuHara y4acTok

1-ro yyactka 350.04--------- .

100 %
BXO[IHOrO
curHana

Abcuncca !
3-ro yqaCTKa\./

99'99 X, %

1-n
yuacTok Abcumcca

. 1-ro yqactka

Abcuucca
! 2-T0 y4acTtka

60.00

HavanebHoe
3HayeHue

20.00

PucyHok 3.5 — pacbuk nuHeapu3oeaHHO20 cugHana

KoHepu2ypupyembie napamempsi 0ns1 npumepa 1:

[1.07] = 0008 [8.00] = 00,00 [9.00] = 0000 (MHanumpyeTcsa «000,0»)
[1.08] = 0003 [8.01] = 20,00 [9.01] = 3500 (MHanumpyeTcsa «350,0»)
[1.05] = 000,0 [8.02] = 60,00 [9.02] = 7500 (MHanumpyeTcsa «750,0»)

[8.03] = 99,99 [9.03] = 9999 (uHanumpyeTcsa «999,9»)
Mpumep 2. JNluHeapusauusa curHana, nogaBaemMoro Ha Bxop Al1,

npeAcTaBneHHas rpagyMpoBaHHON Tabnuuen

JlnHeapusauusa curHana, cHumaemoro ¢ Tepmonapbl rpagyvposku TIIM, n nogasaemoro Ha Bxog Al1,
AnanasoH namepsieMmbix Temnepatyp 0 - 1400°C, ananasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons obGecnevyeHns HeobGXOOMMON TOYHOCTU u3MepeHus Bblbupaem 15 y4yacTkoB nuHeapusauum W
paccynTaHHble 3HayeHus1 B % BXOOHOrO CUrHamna Ans KaXaow OMOPHOM TOYKM BBOASITCA B COOTBETCTBYHOLLMMA
napameTp ypoBHen 8 n 9.

KoHgpuzsypupyembie napamempsi Osisi npumepa 2:

[1.07] = 0008 Twn wkanel aHanorosoro Bxoga Al1 - nnHeapnsoBaHHasa
[1.08] = 0015 KonunyecTtBo yyacTtkoB nuHeapusaumm sxoga Al1
[1.05] = 0000, MonoxeHue geuMmanbHOro pasgenvrens npu nHavkaumm sxoga Al1

MapameTpbl ypoBHel 8 n 9 paccunTbiBalOTCA 1 BBOAATCA cornacHo Tabnuue 3.1.

Tabnuua 3.1 - Pacdem u 8800 napamempos fiuHeapusayuu npumepa 2

MapameTpbl ypoBHs 9 MapameTpbl ypoBHSA 8
Homep 3HauyeHue 3 3HauyeHue
onopHOi n3mepsieMon BXOAHOIo OpduHambI OMOPHBLIX MOYEK A6cuyucchbl OropHbIX MoYeK
TOUKM Temneparypbl, curHana JIuHeapu3sayuu exoda Al1 NuHeapu3ayuu exoda Al1
°C B MB Homep Beodumoe Homep Beodumoe
napamempa 3Ha4eHue, °C napamempa 3Ha4eHue, %

0 0 0,000 [9.00] 0000 [8.00] 00,00
1 50 0,297 [9.01] 0050 [8.01] 02,07
2 100 0,644 [9.02] 0100 [8.02] 04,50
3 150 1,026 [9.03] 0150 [8.03] 07,17
4 200 1,436 [9.04] 0200 [8.04] 10,03
5 300 2,314 [9.05] 0300 [8.05] 16,16
6 400 3,250 [9.06] 0400 [8.06] 22,70
7 500 4,216 [9.07] 0500 [8.07] 29,45
8 600 5,218 [9.08] 0600 [8.08] 36,45
9 700 6,253 [9.09] 0700 [8.09] 43,68
10 800 7,317 [9.10] 0800 [8.10] 51,11
11 900 8,416 [9.11] 0900 [8.11] 58,79
12 1000 9,550 [9.12] 1000 [8.12] 66,71
13 1100 10,714 [9.13] 1100 [8.13] 74,84
14 1300 13,107 [9.14] 1300 [8.14] 91,56
15 1400 14,315 [9.15] 1400 [8.15] 99,99
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3.7.3 OToGpaxeHue NHTerpanbHbIX 3Ha4YEeHUN

MHuankatop MTM-120Y B cBOEI CTPYKTYpEe UMEET 2 He3aBUCUMbIX Grioka MHTErpMpoBaHusa (Mo OgHOMY Ha
KaHan namepeHus).

3a paboTy MHTerpaTopoB OTBEYAIOT COOTBETCTBYIOLLME NapaMeTpbl HACTPONKN MHAUKaTOpa:

1. PaspeluenHne yHKUMM MHTErpUpOBaHUs No Bxody — napametp [1.15] Aona mameputensHoro kaHana
Bxoga Al1 n napameTtp [2.15] — gnsa Bxoga Al2.

2. Pexum cbpoca uHTerparnbHbiX 3Ha4YeHu - napameTp [1.16] ans nameputensHoro kaHana exoga Al1 u
napameTp [2.16] — ons Bxoga Al2.

3. Pexum nHavkauum nHterpatopa — napametp [12.04].

Bbibop pexvMa nHankauum nHTerpatopa onpegensietcs napametpom [12.04]:

1. [12.04] = 0000 — nooyepeaHas Mpu nepexoge B pexum PABOTA Ha umdpoBbIX agucnnesax otobpaxarTcs
WHOMKaLUS MHTErpanbHbiX TeKyLne 3Ha4YeHUs1 U3MepsieMbIX TEXHOMOMMYECKMX BENUYMH kKaHanos 1 un 2.
3Ha4YeHW KaHanos Mpun Haxatum knaeuwn [A] Ha umdposom ancnnee NAPAMETP 1 6yger

oToOpaxaTbcs Homep uHTerpatopa (Su 1 wnu Su 2), a Ha paucnnee
MAPAMETP 2 6yoyr oTtobpaxaTbCA  MHTerparnbHble  3Ha4YeHus
COOTBETCTBYIOLUNX W3MEPSIEMbIX TEXHOMOTMMYECKMX Bemnu4uH. [loBTOpHOE
HaxaTtvme knaBuwn [A] BHOBb nepeBedeT npubop B pexum PABOTA c
oTOOpaXeHneM TeKkyLLUMX NapameTpoB.

2.[12.04] = 0001 — Mpn nepexope B pexum PABOTA (mpu BknoyeHuuM npubopa (nopade
OAHOBPEMEHHas UHaMKauus nutanusa) unu npu Bbixoge w3 pexuma KOHPUTYPUPOBAHUE) Ha
WHTErpasnbHbiX 3Ha4eHW No 060MM  LIMAPOBBLIX AUCMEAX OTOOPaXaltTcs TEKyLIMe 3HAYEeHUs  M3MepSieMbIX
KaHanam ¢ MuraHnem TEXHONOMMYECKNX BENUYMH KaHanoB 1 1 2. Mpu KpaTKOBPEMEHHOM HaXXaTum

knasuwmn [A] Ha umdpoBbix aucnnesx 6yayT oTobpaKaTbCA HaKOMMeHHble
(MHTerpanbHbIe) 3HaYeHUs  U3MepSAEeMbIX TEXHONMOTMYECKUX  BENUYWH.
MoBTOpHOE HaxaTve knasuwn [A] BHOBb nepeBedeT Npubop B PEXUM
PABOTA c oTobpaxeHnem TeKyLmux napaMmeTpoB.

Mpn oTOBpaxeHWM TeKylwero 3Ha4YeHUs WU3MepPsSemMoN TEXHOMNOrMYecKon
BENMYMHbI LMEPOBOA MHAMKATOP COOTBETCTBYIOLLEro KaHana CBeTUTCH
MOCTOSIHHO, NPV OTOBPaXKeHUN HAKOMNIIEHHOTO  3HAYeHUs — MUraer.

C6poc uHTEerpanbHbiX 3Ha4YeHWI No KaHanamMm MoXeT ObiTb BbIMONIHEH OAHUM U3 CNocobOoB:
— M0 NEPENOSTHEHMIO,

— M0 NepenonIHEeHNIO NN OAHOBPEMEHHOMY HaxaTtuio knasuw [ V] n [0],

— M0 NEPENOSIHEHMIO NN CUrHAIY AUCKPETHOrO BXOAa,

— M0 0gHOBPEMEHHOMY HaxaTuio knasuw [V] u [0],

— MO CMrHany AUCKPETHOro Bxoaa.

Pexvm cbpoca HakommeHHbIX 3HAYeHWI onpefenseTcs COOTBETCTBYOLMMU MapaMeTpamu HaCTPOWKW
npubopa ([1.16] ans namepuTensHoro kaHana sxoga Al1 n [2.16] — kaHana Al2).

MpumevaHusa

1. Ecnu paspelieHve GyHKUMW WHTErPUPOBaHWA MO OAHOMY W3 aHanoroBbiXx BXOAOB npubopa He
YCTaHOBMIEHO, HAKOMIIEHHOE 3HayeHWe Mo 3TOMy BXOAY, HEe3aBMCMMO OT 3HavyeHus napameTpa
HacTpoviku [12.04] oToGpaxaTtbca He Oyaer.

2. Ecnwn paspelieHne pyHKUMN MHTETPMPOBAHUSA HE YCTAHOBIIEHO HU MO OOHOMY M3 aHanoroBbIX BXOAOB
npubopa, Ha uudposbix gucnnesx NAPAMETP 1 u NMAPAMETP 2 B pexvme PABOTA 6Gyayt
OoTOOpaxaTbCs TOMbKO TEKyLME 3HAYEHUA U3MEPSEMbIX TEXHONOTMYECKNX BENUYNH KaHanos 1 n 2 u
nepekmnoyeHne no HaxaTuio knasuwm [ A] 6yaet 3abnokmposaHo.

3.7.4 NMpuHUMN paboTbl 6510Ka cCUrHanMsauumu

KoHTponb BbIxoda 3a rpaHuvupbl yCTaBOK CUrHanm3auun npousBoAMTCH ANS u3MepseMbix BenuumH PV1 n
PV2. [ns kaxgoro M3 3TuX napameTpoB YCTaBKM MWHUMYyMaA, MakCUMyma W TMCTepe3vc 3afaloTcs Ha YypOBHSAX
KOHUrypaumm aTuX napameTpoB. Takke 3TW YCTaBKM MOXHO 3aJaBaTb 4yepes MHTepdenc B COOTBETCTBYHOLLMX
peructpax ¢ NoMmoLlbi nporpammHoro obecneuveHns MUK-KoHdurypatop, peructpbl curHanusauum ykasaHbl B
Tabnuue B.1.

CuvrHanmsaumsi MoxeT ObITb C KBUTUpOBaHUEM 1 6e3. Ecnu napameTp oToOOpaxeHWs curHanmsaumm B MEHI0
uHavkaTtopa BbibpaH 1.11(2.11)=0001 (c KBMTMpPOBAHMEM), TO MPU MPEBLILLIEHUN U3MEPSIEMOIN BEMUYMHOW YCTABOK
CUrHanm3auum MWHAMKaTop CurHanusauum HauvHaeT mwuratb. Korga onepatop 3ameTun Bbixog napaMeTpa 3a
YCTaBKM CUrHANM3aLMN OH MOXET KBUTUPOBATb CUrHAM C NepeaHeit naHenw knasuweit [Q].
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3.7.5 MNpuHUKMN paboTbl aHaNoroBoro Bbixoaa

Mupukatop NTM-120Y nmeeT oauMH aHanoroBbi BbIXOA, KOTOpbIA paboTaeT B pexvme peTpaHCMUCCUU
(npsimas nepeagaya ¢ macwtabupoBaHneM) BXOAHOMO CUrHana Ha BbIXOA.

Mpn paboTe BbiIxoAa B peXxume PeTPAHCMUCCUM BaXKHbIMU MapaMeTpamu ecTb: «3HayeHne BXOLHOro
curHana paBHoe 0% BbIXOOHOrO curHana» un «3HavyeHue BxofHoro curHana pasHoe 100% BbixogHOro curHana» (Ha
pucyHKe M3o0paxeHbl NYHKTUPHBIMU NIMHUSAMMK). STUMU NapaMeTpamMmn JoCTMraeTca MacltabrvpoBaHMe BbIXOLHOMO
curHana OTHOCUMTENBbHO BXOAHOro. Takum obpasoM, MOXHO peanu3oBaTb BbIBOA aHANIOroOBOrO CurHana, KoTopbin
OypeT noBTOPATL (POPMY CUrHana, NOAKMHYEHHOro Ha Bxo 6rioka aHanoroBoro BblBOAa, HO Ha ero onpeaeneHHoOM
OuanasoHe. PucyHok 3.6 unnioctpupyeT paboTy aHanoroBoro BbiBoAa B pexXume peTpaHCMmnccumn.

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

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

Kak BugHo 13 pucyHka 3.6, 6nok obpaboTku HOpMMpyeT BXOOHOW curHan, npueogs ero B guanasoH 0 —
100% BbIXOOHOrO curHana. B 3aBucumocTu OT TMna BbIXOAHOrO curHana 31o OyaeT BblpaxaTbCs B ANIEKTPUHECKMX
curHanax. Hanpumep, aHanorosbii Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnyyae npu curHane 50% u3
©noka o6paboTkm AO Ha kneMMmbl BygeT nogasaTtbes Tok 10 MA.

Mpumeyvanwme:

1. TMapameTpbl HacTpoOnKkM paboTbl aHaNoOroBoro BbIXoAa CrpynnupoBaHbl Ha ypoBHe 15;

2. [1ns koppekTHOW paboTbl aHanoroBbIn BbIXOA JOMMKEH ObiTb OTKanMbpoBaH.

3.7.6 MpuHUMN pabGoTbl NOrM4YECKOro ycTpomcTBa

Jlornueckoe ycTpocTBO MMEET creaytoLme hyHKLUN:
® 1BYXMNO3MLMOHHBIN perynstop (Tonbko aAmckpeTHble Bbixodbl DO1 n DO2);
e KOMMnapaTop (YCTPONCTBO CPaBHEHWS);
e curHanmsartop.

CurHanel DO1-DO4 gBnsiotca  cBobogHO-nporpaMMupyemMbiMn.  T.e. AWCKPETHBIN BbLIXOA4, MOXET B
COOTBETCTBMU C BbIOPAHHOW NOrMkon paboTbl M ycTaBKamy ynpaBAATbCS OOHUM W3 BblIOpPaHHbBIX AHANOroBbIX
curHanos (cm. napameTpsl [3.00], [4.00], [5.00], [6.00]).

Pabota BbIXOAHOrO yCcTpOWCTBa MO MOrMKe ABYXMNO3MLMOHHOIO ynpaBrieHus (TONbKO AN BbIXOAHbLIX
yctponcts DO1, DO2).

DO

BKN

0 ' : >
100%
[ucrepesnc _--~ Si’ wKkana

PucyHok 3.7 — lNpumep pabombl 861X00H020 ycmpolicmea 1o /102uke 2-X MNo3UUUOHHO20 yrpasneHus

MpumeyaHue. 3agaHne SP MeHsieTcs C nepefHel nNaHenu o4HOPAa30BbIM HaXaTWUeM KHOMKM "MeHk" (ecrim oba
BbIXO[HbIX YCTpoWcTBa paboTalT Mo 3TOM forMke, TO 3adaHWe AN BTOPOro MEHSIeTCSl MOBTOPHBbIM HaXaTuem
knasuwu "mMeHw"). Ecnu BeibpaHa gpyras noruka paboTbl, TO M3MeHeHWe 3aaHusl 3abnoknpoBaHo.

MprHUUN paboTbl NOrMYeCcKoro yCTPOMCTBA B peXUMe KOMMapaTopa nokasaH Ha pucyHke 3.8. B nyHkTax
meHo 3.00-6.00 BeIGMpaeTCs MCTOYHMK aHaNoroBOro curHana Ans ynpasneHus QUCKPETHBIM BbIXOAOM. Ha pucyHke
3.8 ong ynpaeneHusa nepBbiM ANCKPEeTHbIM BbixogoM DO1 BeibpaH Bbixoa nepBoro yHKUMoHaneHoro 6mnoka, a ans
BTOPOro ANCKPETHOIO BbIXO4A — BbIXOA BTOPOro dhyHKLMOHANbHOro 6roka.

B nyHkte meHio 3.01-6.01 BbiGupaeTcs norvka paboTbl norudeckoro yctpoucTtea. Ha pucyHke 3.8
nokasaHo, kak paboTaeT komnapaTop - 8 30He MIN-MAX n b6onbwe MAX. Ona nepBoro cnyvas hopMmpyeTcs Ha
BbIxo4e roruvyeckas eguHula, korga BXoAHOM curHan Haxoautcest mexay yctaskamu MIN n MAX. 3HauyeHue aTtux
yCTaBOK 3agaetcs B NyHKTax meHio 3.02..04 - 6.02..04. Bo BTOopom cnydae dopMupyeTcs eauHuua Ha Bblxode
TOrga, Korga BXOAHOW curHan npeBbiwaeT yctasky MAX.
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CpabatbiBaHve 3anoMuHaeTcss Ha cooTeeTcTBytoleM uHamkatope (MIN unu MAX) nepegHenn naHenu
Jaxe nocrne Bxoda 3HavyeHusl napameTpa B HopMy. CurHanusauusi moxeT ObiTb KBUTMpOBaHa (cbpolueHa) c
nomoLLbto knasuwu [Q.

BbIxogHOM curHanm norm4eckoro yCTpoucTBa MOXET ObiTb CTAaTUYECKUM UMW UMMYMbCHBIM (AMHAMUYECKUM)
C 3afjaHHoM AnuHoW umnyneca. [pn cTaTU4eckoM BbLIXOAHOM CWUrHamne mnorM4eckoe YCTPOMCTBO dopMupyeT
NOTMYECKY0 eANHULLY Ha MPOTSHKEHUN BPEMEHM, Korga napameTp BXOAUT B 30HY 3afaHHyo Noruky pabotbl. A npu
UMMNYNbLCHOM BbIXOAHOM CUrHane AfvHa BbIXOAHOMO MMMynbca 3agaeTtcs B NyHkTe MeHo 3.05-6.05. Ha pucyHke 3.8
MUMMYNbCHBIV CUrHanM n3obpaxeH cepow 3anm1BKON CO BpeMeHeM ANNTENbHOCTM umnynbea T.

Boixog norudeckoro yctponctaa (0/1) nogaetca Ha OUCKPETHLIN BbIXOA, KOTOPbIN hOpMUPYET COCTOSIHNE
pene BbIKIN/BKII. Takke 3HavyeHue Bbixoda NOrMYECcKOro yCTpOWCTBa 3anucbiBalOTCA B pernctpbl 9-12 (cm. tabn.
B.1).

Jlornueckoe yctporictso 1

! DO3.00 | CpaBHeHue BxogHoro curHana c yctaskamum MIN-MAX DO1
i i 301 | TNorvka pa6oTbl (0003 - B 30He MIN-MAX)
|
[ [ PV1 |
| ' | N
: : 3.03 | MAX 5 \
| ' '
i i 3.04 | Hist ; ;
| | | i i
| | ' '
! ! 3.02 i MIN 5 i
/] = —
/| [ ®opwmposanme suixoaHoro curHana kownapatopaf
. ! KA | ? .
| | | : : : : '
| | | 1 1 1 1 K1=0/1 Bbikn/Bkn
PV2 | : | | I |— » DO1 | —»
|
! ! 3.05=T | | | -t
| | | L L)
: : Jlornyeckoe yCcTponcTBo 2
| | CpaBHeHue BxogHoro curHana ¢ yctaskamm MIN-MAX DO2
| l ——_——— ]
| | 4.01 :PV2 JNoruka pa6otbl (0001 - 6onblie MAX)
| |
| | \
i ! i /AN N\
| | 403 1 MAX N—"1
1D04.00 | 404 | Hist 5
| | | o o
| | 402 | MIN P ! :
| | | A R ' : -t
| | ' ! " T
®dopmMpoBaHMe BbIXOQHOIO CUrHana komnaparopa 2
K2 L § E
| ' - Bobikn/Bkn
i . | | K2=0il 5y |BEKEKT
|
4.05=T | | | -t
| i T

PucyHok 3.8 — QyHKyuUOHanbHasi cxema rpuHyuna pabomsl kKomrnapamopa
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4 Acnonb30oBaHue nNo HazHa4vYeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCTNONIb3OBaHUUN NHAMKaTOpa

411 MecTto yctaHoBkn nHgukatopa WTM-120Y gomxHo oTBeYaTb cneayowmm yCrnoBusaMm:

- obecneunBaTtb ya06HbIE YCNOBUS AN 06CnyXMBaHNA U LEMOHTaXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKpYXalLlero BO3gyxa [OJPKHA COOTBETCTBOBATbL
TpeboBaHUSAM KNMMaTUYECKOro UCMONHEHUs Npubopa;

- OKpyXawLlasa cpefa He JOoMmKHa codepXaTb TOKOMPOBOAALMX NMPUMEcen, a Takke NMpuUMecen, KoTopble
BbI3bIBaIOT KOPPO3UIo AeTanen npubopa;

- HanNpsHKEHHOCTb MarHUTHbIX NOMEN, BbI3BaHHbIX BHELUHUMW UCTOYHUKaMy NepeMeHHOro Toka 4Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AomkHa npesbiwatb 400 A/wm;

- NapameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo MOCT 22261.

41.2 Mpw akcnnyaTaumm nHamkaTopa HeobXoAUMO UCKITIOUNTD:
- monazaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPeaMEeTOB BONMN3M npubopa, yxyaLaLmx ero eCTECTBEHHOE OXIaXaeHue.

41.3 Bo Bpemsa akcnnyaTtaumm HeobGxooumo crneguTb 3a TeM, 4Tobbl MOACOeAMHEHHble K npubopy
npoBoja He nepenamMbiBanvcb B MECTaX KOHTaKTa C KNemMmamu 1 He UMenu NOBPEXAEHUN N30MALUN.

4.2 NMoproTtoBKa MHAUKaTOpPa K UCNOJNIb30BaHUIO
421 OcBoboaute uHAMKaTOp OT YNaKOBKMW.

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

4.2.3 BHUMAHME!!! Mpu nogknoveHnn wHaoukatopa WTM-120Y cobniopaTte ykasaHus mep
6e3onacHocTn pasgena 6.2 HacTosALLEN MHCTPYKLUUN.

424 KaGenbHble cBa3n, coeguHsaowme uHaukatop WTM-120Y, nogkno4valTcsa 4vepes KreMmbl
COeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu aenctytowmx "lMpaBun  ycTpoicTsa
ANeKTPoyCTaHOBOK".

4.2.5 [MogkntoyeHne BxoOoB-BbIXOAOB K uHAukatopy WTM-120Y npousBoasT B COOTBETCTBUMM CO
CXeMaMy BHELLIHUX COEANHEHUI, MPUBEAEHHbIX B NpUnoxeHun b.

4.2.6 [py NOOKMIOYEHUM NUHWUA CBA3M K BXOAHBIM W BbIXOAHBIM KrEMMaMm MpUHMManTe Mepbl No
YMEHbLUEHNIO BIIUSHUS HaBEAEHHbIX LUYMOB: UCMOMb3ylme BXOAHble W (MNKU) BbIXOAHbIE LUyMOMoAasnsolmne
GunbTpbl ANA MHAMKaTopa (B T.4. CETEBble), LuymMonopaensowme unbTpbl ANs nepudepuiiHbIX YCTPOMWCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble OUNbTPbl aHANoroBbIX BXOA0B uHankaTopa NTM-120Y.

427 He ponyckaetcs oGbeduHATb B OOHOM Kabene (kryTe) uenu, Mo KOTOpbIM MepedatoTcs
aHanorosble, WHTEPMENCHBLIE CUrHarbl U CUIIbHOTOYHbIE CUTHAIbHLIE UMW CUMBHOTOYHLIE CUMOoBbie uenu. [ns
YMEHbLLEHWS HABEOEHHOrO WyMa OTAENUTE JIMHWUM BbICOKOTO HAMPSXKEHUS UM NIMHUK, NMPOBOLALLNE 3HAYMTENbHbIE
TOKW, OT APYIVMX NUHWIA, a Takke naberanTe napanniensHOro UM oBLero NoaKMoYEHNA C NIMHUSAMU NUTAHNUS Npw
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumocTb 3KpaHUpoBaHus kabenen, No KOTopbIM nepepaeTcss MHGOpPMaUMs, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM W OT YPOBHSA MOMEX B 30He Npoknagkn kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupyowme Tpyoku, kKaHanbl, NOTKA UNN 3KPAHUPOBAHHBIE NMUHNW.

429 [Ona obecneyeHnsa ctabunbHom paboTbl obopyaoBaHMA konebaHus HanpsKeHus M 4acToThbl
nUTaloLLLEN SMEKTPOCETU AOIMKHbI HAXOAUTBLCA B Npefenax TeXHUYeckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
OIS KaXKAOro COCTaBMSIIOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO SKcnnyaTaumn. [Npu
HEeOOXOAMMOCTH, OIS HenpepbIBHbIX TEXHONMOMMYECKUX MPOLEeCCOB, AOMMKHa ObiTb MpeagycMoTpeHa 3awmrta oT
OTKIMHOYEHMS (MNKN BbIXOAA U3 CTPOS) CUCTEMbBI NMOL4AYM SMEKTPONUTAHNS — YCTAHOBKOW UCTOYHUKOB BecnepeboinHoro
NUTaHUS.
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4.3 Pexksum PABOTA

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

B npouyecce pa6omb/ MOXXHO OCYLWEeCTBJIATb MOHUTOPWHI, T.€. BU3yaJZibHO OTClI€XMBaTb U3IMEpPAEMYIO
BeNnn4nHy BCeX KaHanoB (TeKyLLI,VIe 3HaHeHVI9|). Kpome TOro, MOXXHO OTCrexmBaTb Ha CBETOAMOAHbLIX MHAMKATOpax
CUrHanbl TEXHONOMMYECKOM CUrHaNU3auumn npu nNpeBbILLIEHNN BEPXHETO UK HWXKHErO NpeaesioB OTKNOHEHMS. Tak xe
C NOMOLLbKO CBETOANOAOHbIX MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSAHMEM ONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMeTpbl BXOOHbLIX CUrHanoB, napameTpbl
CUrHanm3auum OTKNOHEHWW, NapameTpbl Tuna ynpasreHus, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOOO0B U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl No rpynnam, Kaxpas M3 KOTOpbIX HasblBaeTcs "ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (ANEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [lapameTpbl, MCNOMb3yeMble B
uHamkatope NTM-120Y, crpynnupoBaHbl B CEMHaAUaTb YPOBHEW U NpeacTaBneHbl Ha anarpamme (pucyHok 4.1).
MHoukaums 3HayeHus napameTpoB KOHUrypaumMm n nx HOMEPOB yKkasaHbl Ha pucyHke 4.2. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.1.

lMepexop B pexum KoHUrypaumm n HacTpoek ocylectensetca n3 pexvma PABOTA gnutenbHeiM, 6onee
3-X ceKkyHA, HaxaTveM KnasuLx [0].
Mocne atoro Ha ancnnen NMAPAMETP1 BbiBogutca meHto BBoga napons: «PASS».
C nomoupto knasuww nporpammupoBanus [A],[V] Ha gucnnee NMAPAMETP2 Beectu naponb: «0002» u
KpaTKOBpPeMeHHO HaxaTb knaeuwy [&].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — UHAMKATOP nepenaeT B pexum PABOTA.
Ecnu naponb BBeAeH BEPHO - TO MHAMKaTop nepenget B pexum KOHOUTYPALINN.

Bbi3oB pexuma
KOH®PUTYPUPOBAHUE u3 Bbixoa U3 pexuma
pexxuma PABOTA
ANUTEeNbHbLIM HaXaTuem
Gonee 3 ¢ knaBuwmn [0] "
BBOAa napons 02

KOH®UIYPUPOBAHUE

i
e
i
1o
i

B
E

[

-
o<
N
b
N
E (=]
N
b

[

' v
[1.15] (2.15]

GE) | [z

PucyHok 4.2 - Juaepamma yposHel pexuma KoHguaypayuu u Hacmpoek

(S ) (= O I B 3HaueHune
I;’I;r::H:a‘r METRE I b= U P U v/'/lJ AN =L 7 napametpa
NapameTp 01 ./ @,7:}&\ "/m%‘ - "'—%?,..;\\\I PN KOHdurypaummn

PucyHok 4.3 - MHOukayusi 3Ha4eHus1 napamMempos KoHgbuaypayuu U Ux HOMepPos
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Tabnuya 4.1 - HazHa4eHue yposHel KoHguaypayuu

yI;%MBelfﬂ Ha3HauyeHue YPOBHSA
1 HacTtponka napameTpoB n3meputenbHoro kaHana sxoga Al1
2 HacTponka napameTpoB n3amMepuTenbHOro kaHana sxoga Al2
3 KoHdburypaumsi norm4ecknx cBs3en naMepuTenbHbIX KaHanoB 1 BbIXOAHOrO ycTporictea DO1
4 KoHdhmrypaums normveckmx cea3emn naMepuTenbHbIX KaHanoB 1 BbIXOAHoro yctponctsa DO2
5 KoHdumrypaumsa normveckmx cBa3emn nsmepuTenbHbIX KaHanoB U BbixogHoro yctponctea DO3J
6 KoHdhmrypaums normveckmx cBasen nsmepuTenbHbIX KaHanoB U BbIxogHoro yctponctsa DO4
7 KoHdurypaums doyHkumm petpaHcmumccumn AO
8 Abcumcchl OnopHbIX ToYek NnHeapusaummn Bxoga Al1
9 OpauvHaTtbl ONopHbIX TOYEK NMHeapu3auum Bxoga Al1l
10 Abcumcehbl onopHbIX ToYeK NnHeapusaumm sxoga Al2
1 OpanHaTbl ONopHbIX TOYEK NHeapu3aummu Bxoda Al2
12 MapameTpbl ceTeBOro ooMeHa
13 Kanubposka Bxoga Al1
14 Kannbposka Bxoga Al2
15 Kanubposka aHanorosoro Bbixoga AO
16 3anucb B 9HEproHe3aBMCMMYK NaMsATb
17 3arpyska 3aBOACKMX HACTPOEK

4.4.1 KondurypmpoBaHue npubopa

lMocne nepexoga B pexum kKoHdwurypauum Ha pucnnee [MAPAMETP 1 nosiBAaTcA HOMeEp YpOBHSA
KOHpurypauum n Homep napameTtpa: 01.01. BeiGpaTe COOTBETCTBYHOLLMIA YPOBEHD KMNaBULLEN [0].

Mocne BbiGoOpa HYXHOTO YPOBHS HYXHO BbiGpaTh HeobxoauMblii NnapameTp knasuwei [¢]. Mocne aToro Ha
aucnnee NMNAPAMETP 2 nosiBuTcS 3HadeHne napameTpa.

C nomouwbto knasuw [A], [V], npy HeobxogumoOCTW, NMPOU3BECTUM U3MEHEHME 3Ha4YeHWUst BblGpaHHOro
napameTpa, KpaTKoBpeMeHHO HaxaTb knaeuwy [¢'] — npuGop cHoBa NepeinaeT B pexum BbiGopa napameTpa.

C nomoLLblo KnaBuLKM NporpamMmMupoBaHus [¢!] ycTaHOBWUTb crieaylolmii HeoGXxoauMbI NSt U3MEHEHUs
NYHKT MEHI0, U T.4. NOKa BCe HeobxoanMble napamMeTpbl HA AaHHOM YPOBHE KOHpurypauum He ByayT N3MeHeHbI.

[Insi TOro YTo6bl BEPHYTLCS K BbIGOPY YPOBHS KOHUIYpaLMK, HEOBX0aNMO HaxaTb knaeuLy [O].

[anee BbliOpaTb cnegyolen YpoOBEHb KOHMUrypauum, KOTOPbIN HYXXHO W3MEHWTb W MOBTOPUTH
BbILLEN3NOXeHHble onepauun. W Tak go Tex nop, noka He ByayT 3MeHeHbl BCe Hy>Hble napameTpbl.

BbisBaTb ypoBeHb «16» W COXpaHWTb BCE W3MEHEHHble 3HayYeHUss B JHEProHe3aBUCUMMOW NaMsaTu
(knaeuweii [¢] BbiGpaTh napameTp «01» 1 knaeuwen [A] yctaHoBUTHL 3HadveHue «0001», nocrie 4Yero Haxatb
knaeuwy [¢]). Mpu coxpaHeHUM NapamMeTpoB B 3HEProHE3aBMCUMOW MaMATU BbIXO4 M3 peXxuma KoHdurypaumm
OCYLLLECTBNSIETCSt aBTOMaTUYECKM.

Ecnn wna3mMeHeHHble napamMeTpbl HE HYXXHO COXpPaHATb B 3HEProHe3aBMCMMOW MamsaATu (napameTpbl
COXPaHATCA B ONepaTUBHOW NaMsiTH), BbIXOA U3 pexuma KoHdUrypaumm ocywecTBnsieTcs AnvTenbHbIM, 6onee 3-x
cekyHa, HaxaTuem knaeuium [O] vnu no MCTeUeHUM BpEeMeHU 2-X MUHYT.

[nsi nepexoda HenocpeaCTBEHHO U3 pexmMa koHdurypaumm B pexum PABOTA Heobxooumo yaoepxuBaTb
KnasuLly [0] B TedyeHune 3 cekyHa. B pexxume PABOTA npovicxoout namepenune n obpaboTtka BXOAHbIX CUTHANoOB B
COOTBETCTBUM C 3afjaHHbIMU HACTPOMKaMu, a Takke (POPMMPOBAHUE BbIXOOHbLIX BO3AENCTBUN.

4.4.2 PaspelueHue KoHdpUrypmpoBaHusi uHaukatopa no cetu ModBus. 3anucb
napamMeTpoB B 3HEProHe3aBMCUMYIO NaMsTb. 3arpy3Ka napameTpoB U3 3HEProHe3aBMCUMOMN
namsaTuv

KoHdurypupoBaHue nHaukaTopa npou3BoaMTCS Kak C MepeaHer NaHenu nHaMkaTopa, Tak 1 no NpoToKony
ModBus (RTU). Yepe3 nHTepdenc KoHOUrypupoBaHne npou3BOAUTCS C MOMOLLIO MPOrPaMMHOIO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpansaetcsa 6ecnnatHo) unm yepe3 SCADA cucremy.

Ona Toro 4to6bl u3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEHUs napamMeTpoB KOHJUrypaumm 4yepes
UHTEPdENC CyLLeCTBYET ypo8eHb 3awumbl AOCTyNa K pernctpaMm kKoHdwurypauuu. 3anpetuTb unm paspelumTb
OOCTYM K 9TUM PerncTpam MOXHO C BEPXHEro YPOBHS, a Takke B MEHI0 KOHUrypaumum niavkaTtopa.

4.4.2.1 Pa3pelueHus koHdurypmupoBaHus no cetm ModBus.

PaspelueHus koHdpurypmposaHust no cetn ModBus paspeluaeTcsi Ha BEPXHEM YpOBHE 3anuCbio B PErUCTp
3HayeHus «1». Ecnu B aToM pernctpe HaxoauTtcs «0», TO KOHOUTYpMPOBaHME HA BEPXHEM YPOBHE 3arnpeLLeHo.

C nepegHen naHenu WHAOMKaTOpa paspelleHne nporpaMMypoBaHUs  OCYLLECTBNAETCA Ha YpPOBHE
KoHdpurypauum 17 npwm BeiGope napameTpa 17.00=0001.

HeobxooumMoO MOMHWTB, YTO MOCre 3arpysku KoHdWrypauum no cetu, Heobxoaumo caenaTb 3anucb
napameTpoB B SHEPro3aBMCMMOW NaMSITU.




24

4.4.2.2 3anucb napamMeTpoB B 3HEProHe3aBUCUMYHO NaMATb.

3anncbk NapamMeTpoB B 3HEPrOHE3aBUCUMYI0 MaMATb 1PouU3800UMCs CneayroLmm obpasom:

1) npon3BecT MoguduKaumio Bcex HE06X0ANMbIX MapaMeTpoB.

2) yctaHOBWTb 3Ha4yeHne napametpa 16.01 = 0001.

3) HaxaTb knasuwy [¢].

4) nocne ykasaHHbIX onepauuin OyoeT npousBedeHa 3anucb BceX MOANMUUMPOBAHHBLIX NMapamMeTpoB B
3HeproHesaBucMyto NamaTb. [Nocne npoBeaeHUs 3anucy napameTpos npubop neperiget B pexxum PABOTA. Mocne
3anucu napameTtp 16.01 aBTomatuyecku yctaHasnusaetcs B 0000.

4.4.2.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMOW NamMsATH.

[ns 3arpy3ku napameTpoB HACTPOEK NoNb3oBaTens Heo6xoanMo:

1) yctaHoBUTL 3Ha4YeHust napameTpa 17.01=0001,

2) HaxaTb knasuwy [¢],

3) nocrne ykasaHHbIX onepaumi GyaoyT 3arpyxeHbl BCe Mnorfb3oBaTenbCkue HacTpoviku. locne 3sarpysku
napametp 17.01 aBTomatnyeckn yctaHasnusaetcs B 0000.

4.4.3 3arpy3ka 3aBOACKUX HacTpoeK MHAMKaTopa

[nsa 3arpy3ks napameTpoB HaCTPOWKW MPEeanpuUSTUS M3roTOBMUTENS (YCTaHOBKA 3aBOACKMX 3HAYEHWN Mo
yMOn4yaHuio) Heobxoanmo:

1) yctaHoBUTL 3Ha4YeHuns napameTpa 17.02=0001,

2) HaxaTb KnaBuLy 01,

3) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTpownku. lNMocne 3arpysku napameTp
17.02 aBTOMaTnyeckmn yctaHasnusaetcsa B 0000.

Heo6xodumo noMHUMBb:

1) 4TO nocne 3arpy3kM HacTpPoeK MpuU HeobBXoAMMOCTM HeobXOoOUMO MPOM3BECTW 3anvCb MapaMeTpoB B
3HEpProHe3aBUCUMYID NaMATb (CM. pasgen 4.7.5), B MPOTMBHOM criydae 3arpyXeHHast uHdopmauusa He Oyaet
COoXpaHeHa Npu OTKIMOYEHUN NUTAHUSA NHOUKATOPA;

2) nocne 3arpy3ku 3aBOACKNX HAaCTPOEK, HACTPOMKM Nonb3oBaTens OyayT NnoTepsiHbl;

3) ecnu 3anucb B NamsiTb He MPOM3BOAMMACb, TO MOCHE BbIKMOYEHUS] MUTaHUS, B MaMsATU OCTaHyTCs
cTapble HaCTPOWKM.

4) 3aBOACKME HACTPOWKMN NOMb30BaTeNb UBMEHUTb HE MOXET.

4.5 MNopanok HaCTPOMKN aHaANoOroBbIX BXOAOB U aHaNIoroBoro Bbixoaa

[Mpun HacTpoiike n NepecTpoiike ¢ OAHOrO TUMNa BXOAHOrO CUrHana Ha ApYron Tun, Heo6xoAUMO BbIMOMHUTL
crnepyollee:

- yCTaHoBWTb 3HayeHue napametpa [1.07] ([2.07] ans aHanoroBoro Bxoaa Al2), cooTBeTCTByHOLLEE TUMY

BXOZHOrO curHana,

- YCTaHOBUTb MOSMOXEHWe MNepeMbl4eK Ha MoAyne YHuMBepcCanbHbIX BXOAOB B MOSIOXKEHWE COrfacHo

BbIOpaHHOMY TNy BXOAHOro curHana (tabnuua 4.2, pucyHok 4.4).

Tabnuuya 4.2 - Turbl 8XO0HbIX CU2HAII08 U MOIOXEHUS MepeEMbIHEK

MonoxeHue nepemMblyek Ha
Koa Bxona MapameTp MeHO Mopayrne yHMBepcanbHbIX
Tun BxogHOro curHana npu 3aKkase
nanenus KOHdpurypauum BXOA0B
(pucyHok 4.5)
AHanoroBbin Bxog Al1
O1 0 MA fo 5 MA  RBx=400 Om 01 [1.07]=0000 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 MA go 20 MA, Rex=100 Om 02 [1.07]=0000 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
OT1 4 MA o 20 MA, RBx=100 Om 03 [1.07]=0000 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
Ot 0B go 10B, RBx=25 kOm 04 [1.07]=0000 JP1[2-4], [5-7], J1 [3-4], J3 [5-6]
Ot OmB go 75 mB 05 [1.07]=0000 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
Ot OMB go 200 mB 06 [1.07]=0000 JP1[1-2], [5-7], J1[3-4], J3 [3-4]
OT0Bpoo2B 07 [1.07]=0000 JP1[1-2], [5-7], J1 [3-4], J3 [5-6]
TCM 50M, ot munyc 50°C go nntoc 200°C 08 [1.07]=0002 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 [1.07]=0003 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C 10 [1.07]=0004 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI 50T, Pt50, ot mmnHyc 50°C go nntoc 650°C 11 [1.07]=0005 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI 100M,Pt100, ot muHyc 50°C pgo nntoc 650°C 12 [1.07]=0006 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI rp.21, o1 muHyc 50°C go nntoc 650°C 13 [1.07]=0007 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TXK (L), ot 0°C pgo nntoc 800°C 14 [1.07]=0010 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 15 [1.07]=0011 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
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[MpodomkeHue mabnuubl 4.2 - Turnbl 8X0OOHbIX CUSHAII08 U MOMTOXEHUS MEPEeMbIHEK

AHanorosbii Bxog Al2
OT1 0 MA o 5 MA  Rex=400 Om 01 [2.07]=0000 JP2[1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA go 20 MA, RBx=100 Om 02 [2.07]=0000 JP2 [1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 4 MA po 20 MA, RBx=100 Om 03 [2.07]=0000 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 0B pgo 10B, RBx=25 kOm 04 [2.07]=0000 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OMB go 75 mB 05 [2.07]=0000 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
Ot OmB go 200 mB 06 [2.07]=0000 JP2[1-2], [5-7], J2 [3-4], J4 [3-4]
OT0Bpo2B 07 [2.07]=0000 JP2[1-2], [5-7], J2 [3-4], J4 [5-6]
TCM 50M, ot munyc 50°C go nntoc 200°C 08 [2.07]=0002 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 [2.07]=0003 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C 10 [2.07]=0004 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1 50I1, Pt50, ot muHyc 50°C go nntoc 650°C 11 [2.07]=0005 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1 100MM,Pt100, ot munHyc 50°C pgo nntoc 650°C 12 [2.07]=0006 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C 13 [2.07]=0007 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TXK (L), ot 0°C go nntoc 800°C 14 [2.07]=0010 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 15 [2.07]=0011 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
MpumeyaHums.

1. CmeLeHue BxogHoro curHana 4-20MA yctaHaBnuBaeTcsi TporpamMmmHo.
2. XapaKkTepucTUKn TUMOB BXOAHbLIX CUrHanoB npveeAeHsbl B pasgene 1.3.
3. Mopsigok kanMbpoBKM BXOAHbLIX aHaNoroBbIX CUrHanoB NpMBeAeH B pasgene 5.
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PucyHok 4.4 — lNonoxeHue nepembidek Ha Modyrne yHueepcasnbHbix 8x0008 (kopryc uHOUKamopa cHsim)

©)
Q =
M

Onana3oH M3MeHeHMs1 BbiIxodHOro aHanorosoro curHana AO yCTaHaB/IMBaeTCA nepemMblHkamMu X1 (CM.
PUCYHOK 4.4) Ha Moayne YyHuBepcCalbHbIX BXOA0B/BbIXOAOB. TuNbl BbIXOAHOIMO CUrHamna u COOTBETCTBYyHOLLME
NoNoXeHnA nepemMblvek npmneeaeHbl B Tabnuue 4.3.

Tabnuya 4.3 — [MonoxeHusi nepemblyek Or1s pasHbIX MUros 8bIXOOHbIX CU2HaI08

[lmana3oH BbIXOQHOro curHana [NonoxeHne nepemblvek X1 Ha nnaTe
OT1 0 MA go 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA 10 20 MA, RH < 500 Om [2-4], [5-6]
Ot 4 MA g0 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bao10B, RH22kOmMm [1-2], [3-4]
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5 KannbpoBka n npoBepka npubopa

KanunGposka npubopa ocyLLlecTBnseTcs:

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

- NPV CMeHe Tuna AaTtyvka,

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

KanunbpoBka nHgvkaTtopa nponsBoamTCs Nocrne NoAroToBKW - YCTAHOBIEHWUS COOTBETCTBYIOLLUX NepemMblyek
Ha nnare npoueccopa (cm. Tabn. 4.2, puc. 4.5) n koHdwurypaumm napametpos 1.03-1.07 (2.03-2.07).

B pexwume koHurypaumm yctaHoBUTE cneayowmne napameTpbi:
- TMN aHanoroeoro BxoAa (NyHKTbl MeHio 1.07, 2.07),
- MONOXeHNe aeunMansHoro pasgenurens (myHkTel MeHto 1.05, 2.05),
- HWKHUI Npegen pasMaxa wkanbl (MyHKTbl MeHto 1.03, 2.03),
- BEPXHWUI Npefen pa3maxa Lkanbl (MyHkTel MeHto 1.04, 2.04)

5.1.1 NMopapok KaNnMOPOBKM BXOOOB AN NOAKIMIOYEHUA AAaTYUKOB C BbIXOAHbLIM CUTHANOM
NOCTOSIHHOIO TOKa

1) YctaHoBuTEe B MeH KoHdwurypaumm nyHKT [12.05] = 0000 (pyyHas kanubposka). Mogkniounte K
aHanorosomy Bxogdy Al1 umHaunkatopa WNTM-120Y 06pasuoBbii UCTOYHUMK MOCTOAHHOrO TOKa COrNacHo cxeme
NOAKMNI0YEHUS, NpeacTaBneHHon Ha puc. b.2.

2) Pexum KOHMporiss 8X00HO20 cuzHara Onsi KarubpoBKU HavyarbHO20 3Ha4YeHUs WKallbl USMEePeHUs

BeibepnTe ypoBeHb kanubpoBku nepsBoro aHanorosoro Bxoga [13.IL]. YcrtaHoBuTe Ha o06pasLoBom
WCTOYHMKE MOCTOSHHOIO TOKa BENWYMHY curHana, pasHyto 0 mMA (unu 4 mA), B 3aBUCMMOCTU OT Tuna curHana,
cooTBeTcTByoLWy0 0 % Avana3oHa v npokoHTponupynTe Ha gucnnee NAPAMETP 2 curhan AL, koTtopbin Byaet
cooTeeTCcTBOBaTL HikHemy npegdeny (Al ). Ecnn sHaueHne BXxoAHOMO curHana HaxoauTcs B amanasoHe ot -005.0%

o +025.0%, To Haxatuem knasuwm [¢] nepeiignTte B pexum KanuGpoBku HWxXHero npeaena wkansl [13.CL]. Ecnu
3HavyeHne aHanoroBOro BXoAa BbIXOAMT 3a yKasaHHbIV AvanasoH, TO kanumbpoBka He moxeT ObiTb nMpoBeaeHa. B
3TOM Cryyae crnefdyeT NPOBepUTb NOAKMIOYEHNE BXOAHOIO CMrHana, yCTaHOBKM MepeMblveKk Ha nmnaTte perynstopa, a
TaKkKe TN BbIbpaHHOro gatymka B NyHkTe 1.07 1 eLle pa3 NPOKOHTPONMPOBAaTb BXOLHOW CUrHan.

3) Pexxum KanubpoeKu HayasibHO20 3HaYeHUs WKasbl U3SMepeHUs

YcraHoBuTte napametp [13.CL] "YcTaHoBka HavanbHOro 3HadeHus aHanorosoro Bxoga Al1 (kanan 1)".
Haxumas knasvwwn [A] wnn [V] yctaHoBute Ha gucnnee NMAPAMETP 2 3nHauveHve B TeXHWYECKUX eaunHuuax,
cooTeetcTBytoulee 0%. Haxmute knasuwy [&].

4) Pexxum KOHMporss cueHana 0r1si KanubpoeKU KOHEYHO20 3HaYeHUs WKailbl USMEPeHUs

Bbi6op ocyuiecTnsieTca knasuvwen [¢'] ¢ nnamkaumeint [13.1H] Ha gucnnee MAPAMETP 1. YcTaHoBUTE Ha
06pa3sL0BOM UCTOYHMKE MOCTOSIHHOrO TOKa BENMUYMHY curHana, pasHyto 5 MA (unu 20 mA) B 3aBMCMMOCTM OT Tuna
curHana, cootBetcTBytowyto 100 % guanasoHa v npokoHTponupywte Ha aucnnee NMAPAMETP 2 curnan ALM,

KOTOpbIi OyAeT COOTBETCTBOBAaTb BEPXHEMY npeaeny (AIH). Ecnn ato 3HaveHve HaxoguTCA B guanasoHe oT

090.0% fo +110.0%, To HaxaTuem knasuwm [¢] nepengute B pexum KanubpPOBKM BEpXHEro npegena Lukanbi
[13.CH]. Ecnu 3HayeHne aHanoroBoro BXoda BbIXOAWUT 3@ ykasaHHbI AManasoH, TO kannbpoBka He MOXEeT ObiTb
nposeneHa. B aTom cniydae crnegyeTt NpoBepUTh NOAKIIOYEHNE BXOLHOMO CUrHarna, ycTaHOBKM NepeMblYek Ha nnare
perynatopa, a Takke Tvn BblbpaHHoro gatyvka B nyHkTe 1.07 1 elle pa3 NPOKOHTPONMPOBAaTL BXOAHOW CUrHar.

5) Pexum KanubposKu KOHEYHO20 3Ha4YEeHUS WKailbl U3MepeHUsI

YcraHoBuTte napameTp [13.CH] "YcTtaHoBka KOHEYHOro 3HadeHus aHanorooro Bxoga Al1 (kaHwan 1)".
Haxumasn knasvwn [A] vinmn [V] yctaHoBute Ha aucnnee MAPAMETP 2 3HayeHuMe B TEXHUYECKUX eOuHULAX,
cooTeetcTBylolee 100%. Haxmute knasuwy [&].

6) Pexxum KOHMpPOIiss napamempos Kanubposku

Bbibop ocywectensetcs knasuwen [¢] ¢ vHAukaumei cooTBeTCTBEHHO [13. L] — KOHTPOSb HWXKHEro
npegena curHana AU, [13. H] — koHTponb BepxHero npegena curHana AUM. Npu aToM KOHTponupyemble
napameTpbl KanMbpoBKKN AOMKHbI HAXOAUTLCS B Anana3oHe, ykazaHHOM B Tabnuvue 5.1 ans gaHHoro tvna gaTyuka.

7) ins 6onee To4HOM KanMBpPOBKKU kaHana noBTopuTe onepaumn 1 — 3 nnu 4 Heckonbko pas.

8) AHanoruyHo npousseanTe kanubposky aHanorosoro Bxoga Al2 (MAPAMETP 2). Mapametpsbl [14.CL] —
[14.CH].
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9) Bo3amoxHa Takke aBToMaTM4YecKkasi KanubpoBKa aHaNoroBbIX BXO40B

B meHto koHdurypaumm yctaHosute [12.05] = 0001 (aBTomaTuyeckas kanmbposka).

YctaHoBuTe napameTp [13.CL] "YcTaHoBKa HayanbHOro 3HavyeHust aHanoroeoro Bxoga Al1 (kanan 1)". MNpwn
HaxaTuu knasuwwn [A] BKNoYaeTca aBTOMaTUyeckas kannbpoBka, YTO CONMPOBOXAAETCA MUraHuem napametpa 01
(npn ycTaHoBke HavanbHoOro 3Havenus). Mpu muraHum 01 Ha gucnnee NMAPAMETP 1 nogante Ha Bxon cwrHan,
KOTOPbIN COOTBETCTBYET HayanbHOMY 3Ha4YeHMIo LWKanbl, U HaxmuTe knasuwy [¢]. Knasuwa [¢] dukcupyeT HoBoe
3HayeHwue.

YcraHoBuTe napameTp [13.CH] "YcTaHoBka koHe4Horo 3HayeHust aHanorosoro Bxoga Al1 (kanan 1)". MNpwn
HaxkaTuu knasuwn [A] BkNoYaeTcs aBToMaTUyeckasi kanubposka, YTO COMPOBOXAAETCA MuraHMeM napameTpa 03
(npn ycTtaHoBKe KOHe4YHoro 3Hadenus). Mpu murannm 03 Ha aucnnee NMAPAMETP 1 nopgavite Ha Bxoh cwrHan,
KOTOPbIA COOTBETCTBYET KOHEYHOMY 3HAYEHUIO LIKanbl, U HaxmuTe knasvwy [¢]. Knasuwa [¢] dukcupyeT HoBoe
3HayeHue.

Heob6xodumMo noMHumb, 4TO TNOCfEe NPOBEAEHUs KanMOpPOBKM HeobXoAMMO NPOM3BECTM 3anucb
napameTpoB B 3HEProHe3aBWCUMMYIO MamsATb (B MeHK KOHdurypauum yctaHoBuTb [16.01] = 0001), B npoTUBHOM
cny4yae BBegeHHas nHdopmaums He ByaeT coxpaHeHa Npu OTKIMIOYEHUM NUTaHMSA UHAMKaTopa.

3AMEYAHUA 110 OINEPALIUSAIM KAJIMBPOBKU

B npouecce py4How kanubposku (napameTtp [12.05] = 0000) He TpebyeTca TOYHOrO paBeHCTBA CUrHaroB
0% un 100% puranasoHa. Hanprvmep, MOXHO MpoBOAWTbL KanubpoBKy Ans curHanoB 2% un 98% pauanasoHa. BaxHo
nvwb TO, YTO6bI MO UMEPOBOMY MHOMKATOPY YCTAHOBUTL 3HAYeHWE, MakcMManbHO 6rnM3koe K ycTaHOBIEHHOMY
3HaYyeHuo BXOAHOro curHana.

[ns noBbIlWEHNA TOYHOCTU W3MEpPeHUss BXOOHbIX aHaroroBblX CUrHaNoB [JOMnycKkaeTcs Kannbposky
nNpou3BoanTb ANA BCew Lenn npeobpasoBaHnsa curHana ¢ y4eTom BTOPUYHbIX NpeobpasoBaTtenen curHanos.

Hanpumep, ona BxogHow uenu: damyuk — npeobpasosamesns — uUHOukamop WUTM-120Y WCTOYHUK
06pa3uLoBOro curHana nogknoYyaeTcs BMECTO AaTymka, a onepaums KanmbpoBKM BXOQHOMO CUrHamna nponsBoauTcs
Ha ungukatope ATM-120Y.

5.1.2 Mopspok KanuMOpPOBKM BXOAOB ANSA NOAKMIOYEHUA [aTYMKOB TEPMOMETPOB
CONpoTUBIEHUsA

lMopsidok kanubpoeku 8xo008 Oris1 NOOKI0YEHUS dam4uKo8 mepmMomempoes corpomuerneHusi TCM 50M:

1) B napameTpax koHdurypaumu, ypoBeHb 1, yCTaHOBUTbL:
papynpoBoyHasa xapakTepucTvka aHanorosoro sxoga Al1 [1.07] = 0002. HaxaTb knasuwwy [¢].

2) TMogkntountb MarasumH conpotusnenmn MCP-63 (unyM  aHanorvyHbIi Npubop € aHanormyHbIMM
XapakTepucTukamn) k Bxody Al1 BMecTo nogknoyaemMoro JaTtyuka TepmornpeobpasoBaTensi CONpOTUBIEHMWS
COrnacHO CXemMe BHELLHUX CoeauHeHni (cM. npunoxexue b.1).

3) Ha marasuHe conpoTMBIEHWI YCTAHOBUTbL 3HAYeHWE COMPOTUBMEHMS ANs BbIOPAHHOrO Tuna Aartdvka
39,22 Om, coOTBETCTBYHOLLIEE HAYaNbHOMY 3Ha4YeHuto (cm. Tabnuuy 5.2).

4) B pexume koHdurypaumm yctaHoBuTe napameTp [13.CL] "YcTaHoBKa HayanbHOro 3Ha4yeHus
aHanoroBoro Bxoga Al1 (kaHan 1)". Haxumas knasuwm [A] vnu [V] ycTaHOBMTE Ha AOucnnee 3HayeHue,
COOTBETCTBYHOLLEE 3HAYEHMIO HaYana LKanbl Npu kanwépoeke "-50,0 °C". Haxmute knasuwy [¢'].

5) YcraHoBuTe napameTp [13.CH] "YcTaHoBKka KOHEYHOrO 3Ha4YeHuUst aHanorosoro Bxoga Al1 (kanan 1)".

6) Ha marasuHe conpoTMBIIEHMI YCTAHOBUTE KOHEYHOE 3HayeHMe COMPOTUBMEHUS npu KanubpoBke Anis
BbIOpaHHOro TMna gatyuka 92,77 Om.

7) Haxumas knaBuwm [A] vnu [V] ycTaHOBMTE Ha AuUCMnee 3HaAYeHWe, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHuIo LKanbl Npy kanubpoeke "200,0 °C". HaxmuTe knasumwy [¢'].

8) [ina 6onee TOYHOW KanMOpPOBKM KaHana NnoBTOpUTE onepaunm 3 — 7 HECKOJbKO pas.

5.1.3 KannbpoBka Bxoga Ans NOAKMIOYEHUA AATYMKOB TEPMOMETPOB COMPOTUBIIEHUSA
TCM 100M, TCIT 1000, TCN 500N

KannbpoBka Bxoaa NpoM3BOAMTCSA aHanorMyHo kanmbposke Bxoga TCM 50M, 3a nckntoyeHneM yCTaHOBKM
WHbIX 3Ha4YeHW Havana v koHua wkanbl ans TCl1, HayanbHbIX N KOHEYHbIX 3HAYEHU COMPOTMBMNEHWUI HA MarasuHe
conpoTueneHuns (cm. Tabnuuy 5.2).
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5.1.4 KanubpoBKa aHanoroBoro Bxoaa AnsA TepMoO3sieKTpUniYeCKux npeobpasoBarenen

Ona Tepmonap npu kanubpoBke ycTaHOBWUTL Tun Tepmonapsl ([1.07], [2.07] = 0010, 0011). K knemmam
Kanmbpupyemoro aHanoroBoro BXxoda MNOAKMNIOYUTL KanubpaTop HanpspkeHus, Hanpumep AuddepeHumansHbIn
BonbTMeTp B1-12 vnu aHanornyHbin npubop € aHanorMyHbiMM xapaktepuctukamu. [anee kanubposaTb kaHan
aHanormyHo TepmMoMeTpaMm COMPOTUBIIEHUS, YCTaHaBNMBash HayanbHble W KOHEYHble 3HAYEeHWUs HanpsKeHun,
KOTOpble COOTBETCTBYIOT Ha4anlbHOMY Y KOHEYHOMY 3HAYEHMIO LLKasbl BbIGpaHHOW Tepmonapsel (CM. Tabnuuy 5.2).

5.1.5 Tabnuua AuMana3oHOB MMWHUMAlNbHbLIX U MaKCUManbHbIX 3HAa4Y€HMMA aHaANoroBoro
curHana B koge AL

Tabnuua 5.1 — Juana3oHbl MUHUMAaIbHbIX U MakcuMalsbHbIX 3Ha4YeHUl aHa0208020 cuzsHana 8 kooe AL

Kon 3HauyeHus BxogHoro curHana AL (oTo6paxaroTca Ha ypoBHe
Bxona Tun paTtumka KanubpoBku aHanorosoro Bxoaa [13. L] ([14. L]), [13. H] ([14. H]))
MuHumanbHoe MakcumanbHoe

= ot 0 MA o 5 MA 1.400 — 2.400 14.50 — 21.00
A %’ % ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
0001, § E ® | ot 4 MA po 20 MA 4.000 — 5.000 14.50 - 21.00
0002, P m § otr0B go10B 1.400 — 2.400 14.50 — 21.00
0009 § §§ oT0B o 2B 1.400 — 2.400 14.50 — 21.00
€ I | orOMB go 75 mB 1.400 - 2.400 18.30 - 21.00
= [or omB no 200 mB 1.400 - 2.400 13.00 - 14.50
0003 TCM 50M 1.500 — 2.500 4.800 — 6.000
0004 TCM 100M 3.900 — 4.900 10.40 - 11.60
0005 TCM p.23 1.700 — 2.700 4.800 — 5.900
TCIM 500 1.600 — 2.600 9.200 — 10.50
0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a = 0,00392 1.600 — 2.600 9.200 — 10.50
TCI 1000 4.000 — 5.000 19.30 - 20.70
0007 Pt100, a = 0,00390 4.000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70
0008 TCM p.21 1.400 — 2.400 8.400 — 9.700
0011 TXK (J) 1.400 — 2.400 15.90 - 17.90
0012 TXK (L) 1.400 — 2.400 16.40 — 17.90
0013 TXKH (E) 1.400 — 2.400 16.20 — 17.90
0014 TXA (K) 1.400 — 2.400 13.20 - 14.60
0015 TMNM10 (S) 1.400 — 2.400 5.200 — 6.400
0016 TP (B) 1.400 — 2.400 4.500 - 5.700
0017 TBP (A-1) 1.400 — 2.400 9.100 — 10.30
[aTtymk TepmokomneHcaumm 0-0.100 0.500 - 1.000

5.1.6 Tabnuua TMNOB AaTYMKOB U PEKOMEHAYEMbIe Npeaernbl KanMbpoBKU

Tabnuua 5.2 - Tunbl damyukos u pekomeHOyemble npedersbl Kanubposku

Koa BXxoga MNpepenbHble MpepenbHble 3HaYeHUs1
MpapyvpoBouHas MHAMUMpYeMble BXoAHOro curHana npu
Tun gatumnka XapakTepucTuka 3HauYeHus Npu kanuGposke npuGopa
MapameTp n HCX KanubpoBke
Al1 -1.07 npu6opa
Al2 —2.07 HavanbHoe KoHeuHoe
3Ha4YeHue 3HavyeHue
0-5 mA 0 MA 5mMA
0-20 MA 0,0...100,0 % 0 mA 20 A
4-20 MA unu B 4 MA 20 mA
0000 0-10B IInHennas YCTaHOBIEHHbIX 0B 10B
0-2B TEXHUYECKNX 0B 2B
0-75 mB eauHuuax 0mB 75 vB
0-200 mB 0 mB 200 mB
0-5 mA KsagpaTtuuHas 0 mA 5 mA
0-20 MA 0,0...100,0 % 0 mA 20 mA
4-20 MA (Bxoa kanmpyeTcs kak wnn B 4 mA 20 vA
0001 0-10 B FAHEIHbI. 35TEM YCTaHOBJEHHbIX 0B 10B
0-2B ’ TEXHNYECKMX 0B 2B
0-75 mB yCTaHaBnMBaeTCs eguHuLax 0 mB 75 mB
0-200 MB KBafpaTuyHas Lkana) 0 vB 200 MB
0002 TCM 50M, W40=1,428 -50,0 °C... +200,0 °C 39,22 Om 92,77 Om
0003 TCM 100M, W400=1,428 -50,0 °C... +200,0 °C 78,45 Om 185,55 Om
0004 TCM p.23 -50,0 °C... +180,0 °C 41,71 Om 93,64 Om
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lMpodomkeHue mabnuuypl 5.2 - Tunbl 0amyukos U pekomeHOyemble npedesnbl Kanubposku

0005 TCN 5001, W100=1,391, Pt50 -50,0 °C... +650,0 °C 40,00 Om 166,61 Om
0006 TCcn 1000, W100=1,391, Pt100 -50,0 °C... +650,0 °C 80,00 Om 333,23 Om
0007 TCn p.21 -50,0 °C... +650,0 °C 36,80 Om 153,30 Om
0-5 mA JInHeapusoBaHHas O mA 5 mA
0-20 MA 0,0...100,0 % 0 MA 20 MA
4-20 mA (Bxop KanuBpyeTcs Kak wnn B 4 vA 20 mA
0008 0-10B L YCTaHOBIEHHbIX 0B 10B
TNVUHENHbIW, 3aTem
0-2B yCTaHaBNMBAETCH TEXHUYECKMX 0B 2B
8:230“”58 NHeapu3oBaHHas! LwKana) GANHALax 8 mg 268 mg
JluHeapusoBaHHas
Bxop kanubpyeTcsi kak .
0009 Tepmonapa TNVHEWHbIN, 3aTeMm Ananasox * *
yCTaHaBnu1BaeTcs Tepmonapel
NHeapu3oBaHHas LIKana,
cM. pasgen 5.2)
0010 Tepmonapa TXK (L) TXK (L) 0...+800 °C 0 mB 66,44 mB
0011 Tepmonapa TXA (K) | TXA (K) 0...+1300 °C 0 mB 52,41 mB

5.2 KanubpoBka aHanoroBoro Bbixoga
lMepen Havanom kanubpoBKM aHamNoroBoro Bbixoga HeobxoAMMO MPUBECTM B COOTBETCTBYHOLLEE
NonoXeHne nepembldkN Ha Moayrne yHuBepcanbHbIX BXodoB npubopa. Tunbl BbIXOAHbIX CUrHamoB M MOOXeHne
nepemMblyek npmeeaeHsl B Tabnuue 4.3 B pasgene 4.8.
YpoBeHb kanvbpoBkM aHanoroBoro Bbixoda umeeT Tpu napameTtpa. MNMapameTtp [15.00] ncnone3yetca ans
WHAMKaLMM aHanoroBoro BbixoAa B %. V3MeHsig 3HavyeHue 3TOro mapameTpa MOXHO TakkKe 3agaBaTb BENUYMHY
curHana Ha aHanorosom Beixoge AO nHaukatopa.

MyHkTbl [15.01] 1 [15.02] ucnonb3ytoTcsa ANS YCTAHOBKW Ha4arbHOro M KOHEYHOro 3Ha4YeHUs1 aHanoroBoro
BbIxoga. Mopsgok KannbpoBKM CrieayOLLNIA:

1) TNopkniounte Kk aHanorosomy Bbixogy AO uHOukaTopa 06pasuoBbIl M3MEpUTENbHBLIM Npubop —
MunnnaMnepMeTp NOCTOSAHHOIO TOKa.

2) B pexume KoHdurypauum yctaHoBuTe napameTp [15.01] "YcTaHoBka HayanbHOrO 3Ha4YeHUS
aHanorosoro Bbixoga AO".

3) Haxumas knasuwm [A] wnmn [V] ycTaHOBUTE BEMWYMHY BLIXOAHOTO CUrHana no MwunnvamnepmeTpy
paBHyto 0 MA (1nn 4 mA), cooTtBeTcTBYOWYO 0% AManasoHa, B 3aBUCMMOCTU OT UCMOJTHEHMS KaHana.

4) Haxxmute knasuwy [¢].

5) ABTomMaTtuyeckm yctaHoButcs napametp [15.02] "YcTaHOBKa KOHEYHOrO 3HAYEHMS aHanoroBoro Bbixoaa
AOII

6) Haxvmas knaBuwm [A] wnn [V] ycTaHOBUTE BEMWYMHY BLIXOAHOMO CUrHama mno MunnMamnepmeTpy
paBHyto 5 MA (1nn 20 mA), cooTeTcTByOWY0 100% AnanasoHa, B 3aBUCUMOCTM OT UCMOSTHEHMS KaHana.

7) Haxxmute knasuwy [¢].

8) ABTomaTun4yeckn yctaHoBuTcs napameTp [15.00] "Tect aHanorosoro Bbixoga AQO".

9) HaxxmuTe knasuwy [&].

10) ins 6onee TOYHOW KanMOpPOBKM KaHamna LUUKIMYeCckn NoBTOpUTE onepaumio 2 - 9 HECKOSbKO pas.
Heobxodumo nomMHUMb, 4TO Nocne NpoBeAeHUs KannbpoBkM HEO6X0AMMO NPOU3BECTU 3aMNnCb NapaMeTpoB

B OHEpProHe3aBUCUMYK NaMsTb, B MNPOTMBHOM Clyyae BBefeHHash WHdopmauus He OyaeT coxpaHeHa npu
OTKIMIOYEHUN NUTaHUSI UHAMKATOPA.



30

6 TexHn4yeckoe obcnyxuBaHuwe

6.1 O6wme ykasaHuA
TexHuUYecKkoe 06CnyKUBaHMe 3aKYaeTcsl B NpoBeAeHUN paboT Nno KOHTPOO0 TEXHUYECKOrO COCTOSIHUS U
nocriefylowemMy YCTpaHeHU0 HedoCTaTKOB, BbISIBMIEHHbIX B MPOLECCEe  KOHTPOMs;  NpounakTuyeckoMy
obcnyXmBaHuio, BbINOSTHSEMOMY C YCTAHOBMEHHOW NEPUOONYHOCTBIO, ANUTENBHOCTBIO U B ONPeaeneHHOM NOPSIAKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHME KOTOPbIX BO3MOXHO CUNamy MepcoHana, BbIMOSHSIIOWEro TeXHUYecKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu
MNpeHebpexxeHne MepamMmu NPeAOCTOPOXKHOCTU M MpaBUNaMKU IKCNyaTaLmMm MoXeT cTaTb NPUYNHOWN
TpaBMUPOBaHMWSA NepcoHana unu nospexaeHna obopyaosaHus!
[Ona obecneyeHus 6e3onacHOro UCNonb3oBaHUA OOOPYAOBAHUA HEYKOCHUTENbLHO BbIMOMHANTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctn npu pabote ¢ NTM-120Y ecTb nopaxatoliee OeNCTBME SMNEKTPUYECKOro TOKa.
MICTOYHMKOM OMAacHOCTM eCTb TOKOBEAYLUME YaCTW, KOTOPbIE HAXOAATCS NOA4 HanpsKeHNeM.

6.2.2 K akcnnyatauuMum wuHOMKaTOpa [OMycKalTcA nvua, MMellwume paspelleHve ansg pabotel B
anekTpoycTaHoBKax HanpsxeHnem oo 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOSIHOM 00beMe.

6.2.3 Okcnnyataums WHOMKaTOpa paspellaeTcss Npu HamnMyMu WMHCTPYKUUW MO TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTMeM-noTpedbutenem B YCTAaHOBMEHHOM MOPsSAKE W y4uTbIBAlOWEN —cneumduky
NPUMEHEHNA MHOUKATopa Ha KOHKpeTHOM obbekte. [lpy MOHTaxe, Hamagke M 3SkcnnyaTaumm Heobxoammo
pykosoacteoBaTbcs JHAOIN 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl [OMKHLI MNPOBOAUTLCA MNPU  OTKIHOYEHHOM
ANEKTPONUTaHUN.

6.2.5 MNpwn pasbopke nHAMKaTopa ANS YCTpaHEHWUs HeucnpaBHOCTEW NMpubop AomKeH OblTb OTKMHOYEH OT
CeTUN SNEeKTPONUTaHUs.

7 XpaHeHune U TpaHCNopTUpPOBaHue

7.1 YcnoBusa xpaHeHUs1 MHAMKaTopa

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

7.1.2 WNHgukaTtop [OIMKEH XpaHUTbCS B CYXOM W BEHTUIIMPYEMOM MOMELLEHMU Mpu TemnepaTtype
okpyxatowiero Bosgyxa oT MuHyc 40 °C go nmtoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauun Bnaru). [laHHble TpeboBaHNs ABNATCA PEKOMEHOYEMbIMMU.

7.1.3 Bo3gyx B NOMeLLleHWM He [OSKeH copepaTtb Mbiv U MPYMEecKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTY: ra3oB, CoAepXallnx CEPHUCTbIE COEAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHWs WM 3KcfyaTauuMu He Knagute Tskenble npegmeTbl Ha npubop M He
nogBepranTe ero HWKakoMy MexaHW4ecKOMYy BO3[OEeNCTBUIO, Tak KaK YCTPOMCTBO MoOxeT AdedopmupoBatbcs U
NnoBpeANTbLCS.

7.2 YcnoBus TPpaHCNOPTUpPOBaHNA NHAUKaTOpPa

7.2.1 TpaHcnopTupoBaHWe MHOUKaTOpa B YMaKOBKE NPEANpUATMSA-U3rOoTOBUTENS OCYLLECTBNSETCA BCEMU
BMAAMU TPaHCMOPTa B KPbITbIX TPAHCMOPTHBIX CpeacTBax. TpaHCMOPTUPOBaHUE caMmorieTaMu AOIMKHO BbIMOMHATLCA
TONbKO B OTaNNMBaEMbIX repMETU3NPOBAHHbIX OTCEKaXx.

7.2.2 VlHaukaTop AOIMKEH TPaHCMopTMPOBaTbCA B KNMMAaTUYECKMX YCMOBUSAX, KOTOpble COOTBETCTBYIOT
ycnosusm xpaHenus 5 cornacHo TOCT 15150, Ho npu gaBneHun He Huxe 35,6 klMa n TemnepaType He HKe MUHYC
40 °C unu B ycnoBusix 3 npu MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pasrpy304HbIX paboT M TPaHCMOPTUPOBaHWM 3anakoBaHHbIA Npubop He LOIKeH
noaBepratbCsi pPe3kMM yaapam U BNUSHUIO aTMocdepHbix ocafkoB. Cnocob pasmelleHuss Ha TPaHCMOPTHOM
cpencTBe AOIMKEH UCKIMYaTh NepeMeLleHne nHankatopa.

7.2.4 Tepen pacnakoBbIBAHNEM MOCIIE TPAHCMOPTUPOBAHMSA MPU OTPULATENbLHOM TeMnepaType MHOUKaTop
HeobxoaMMO BblAepXaTb B TedeHre 3 yacoB B ycrnoBusix xpaHeHna 1 cormacHo TOCT 15150.

8 rapaHTMM n3rotoBuTens

8.1 MNpousBoauTens rapaHTUpyeT COOTBETCTBME MHAMKATOPA TEXHUYECKUM ycnosusam TY Y 33.2-13647695-
004:2006. MNpu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagkv u aKcnyaTauum, yKasaHHbIX B HACTOSALWEM PYKOBOACTBE, NoTpebuTens nuwaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTWWHBIA CpOK 3KchnyaTauum - 5 neT co OHSA OTrpysku uHAavkatopa. [apaHTUiHBIA CPOK
KCnnyaTauum MHOAMKaATOPOB, KOTOPbIE MOCTaBMAOTCA Ha 3KCMOpT - 18 mMecAueB Co AHA MpPOCreaoBaHUs Mx 4yepes
rocyaapCTBEHHYIO rpaHvLy YKpauvHbl.

8.3 Mo goroBopeHHOCTU C NOTpebuTenem npeanpusiTue-u3roToBUTENb OCYLLECTBISIET NocrnerapaHTUiiHoe
TexHn4yeckoe o6CnyXMBaHUE, TEXHUYECKYH) MNOAAEPXKKY W TEXHUYECKME KOHCyNbTauuu No BCEM BWAaM CBOEW
NpoAyKLMN.
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MpunoxeHus

NMpunoxeHune A-labapuTHble U npucoeaUHUTENbHbIE
pa3mepbl

Pa3mepbi uHOukamopoe (ducnsiees): TMAPAMETP 1 u NMAPAMETP 2

= \
Ca
N

ot

10

S,
o

L5002 ’ ;—-
) B D ([ 6

PucyHok A.1 — BHewHul 8ud MUKPOIMpOUeccopHo20 UHOUKamopa

Bud Bud Bud
c3adu c6oky crepedu
| 0ol
° 90 9 500
200 max (MoHmMaxkHasi 2s1ybuHa)
I 1 96

PekomeHdyemasi monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi
Pa3zmemka omeepcmuli Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHune b - NoaknoyeHne npubopa. Cxema
BHELWHMX COeaAUHEHUN

MpunoxeHue b.1 NMogknio4veHne niaukaropa NTM-120y

WUTM-120Y. Bua c3agmn

X1

X3| |X5

PucyHok b.1 — PacronoxeHue 8HewHuUx coeOUHUMerbHbIX pa3bemMos uHOukamopa NTM-120Y:
- X1 - Pasbem noOKnoyeHuUsi numanusi,
- X2 - Pasbem nodkmodeHusi uHmepgbetica RS-485,
- X3 - Pasbem nookroHeHuUs1 OuckpemHbix 8bixodoe DO1-DO4,
- X5 - Pasbem noOKmroYeHUs1 aHaro2o8bix 8xo008, aHarno208020 8bixo0a, OUCKPemHbIX 8X0008.

* (¢
Mutanue Ananorossie Bxoabl Al1, Al2
~220V =2av | X1 Muratve X5 Tox  Tepwo- TCM
! I, i 424V —3 =24V ; | )_Hanp. napa TCM
~220V vckpeTHble
i BbIXOAbI
B e DO1..4 . TE @z}
i 5 RTD1
PE —> { PE —% + -— -
DO1 + -~
2 . -
¥ e
= OD %
: - -
DO2 P> g
R@ Awxanorosbiit
- L | Bbixon
> =21V MuTaxus gaTymkos
D03 _>25mA (awanor., auckp.)
G1=18..30V
. _{ :
g - DI1 DI1
- [vckpeTHble
) DO4 ey DI2] DI2| exoasi DI1...2
-
* X

PucyHok 5.2 — Cxema 8HewHuUx coeduHeHul uHOukamopa NTM-120Y

MpumeyaHus.
1. Hewucnonb3yemble KnemMmbl COeAMHUTENbHbBIX Pa3beMOB UHAMKaTOpa He NOoAKMNoYaTb,
2. HasHauyeHve nepemblyek A1 HACTPONKM BXOO0B/BLIXOAOB CM. Tabnuupl 4.2, 4.3.
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MpunoxeHue Bb.2 NMogknioyeHne aHaNoOroBbIX 4aTYNKOB C MACCUBHbLIMU
BbIXogamu

X5 X5

AHanoroebI gaTtyuk ¢
NacCcuBHbLIM BbIXO40M

PucyHok b.3 - lNodknroyeHue k uHoukamopy MTM-120Y aHano2o6bix amyukos C naccusHbIMU 8bixo0amu
MpumeyvaHue. NonoxeHna nepemblyek ANAs HACTPOMKWU aHanoroBbiXx BXOOOB NpuBedeHbl B pasgene 4.5
(Tabnuua 4.2).
MpunoxeHue b.3 MoagkniovyeHne ANCKPETHLIX Harpy3ok K uHaukatopy UTM-120Y

OntocummncTtop TpaHan- Pene X3 Pene TpaHan- OnTocumucTop
cTop cTop

K: C'Hﬁl :m-: o

il

PucyHok b.4 - [ModknrodeHue OUucKpemHbIX Hagpy30K K uHOukamopy UTM-120Y

lMpumeyaHusi.

Mpu noOKMOYEHUM WHAOYKTMBHBIX Harpy3ok (pene, myckaTenu, KOHTaKTopbl, CONMeHouabl W T.M.) K
[AMCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AM KOHTPOMNmnepa Bo M3bexaHue BbiIXoa U3 CTPOSl BbIXOAHOMO TpaH3McTopa u3-
3a OomnblUOro ToKa CaMOMHOYKLMM NapannenbHo Harpyske (oO6MOTke pene) HeobxoauMo ycTaHaBnuBaTb

6ﬂ0KI/IpyIOIJJ,VIVI avoa VD — cm. CXeMy NoAKn4YeHua. BHewHu anop yCTaHaBnMBaTb Ha KaXao0M KaHane, K KOTopomy
nogkKntovYeHa NHOYKTUBHaAA Harpyska.
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Tun yctaHasnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCYMTaHHbIA Ha
obpaTtHoe HanpsbkeHne 100 B, npsimoii Tok 0,5 A.

PekomeHaauum no noagknoyYeHUo VIH,D,YKTVIBHOVI Harpys3ku ana mexaHu4eckoro pene.

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

PucyHok b.5 — Cxema nodknto4eHus1 UHOYKmMUBHOU Hazpy3Kku 0715 MexaHU4ecKoeo pere

MpumeyaHus.
1. Ha pwucyHke B.6 ycnoBHO noOKasaHO pacnoONOXeHWe W Ha3HayeHWe 3aMblKaloLWMX KOHTaKTOB
MexaHun4yeckoro pene kaHanos DO1 - DO4.
2. MakcvmMarnbHO J0oNyCTUMOE HanpshKeEHNE U MakcumarnbHO JOMYCTUMBIN TOK:
- 0o 250 B (8 A) nepemeHHOro Toka npu pe3vcTUBHOW Harpyske;
- 8o 250 B (3 A) nepemMeHHOro Toka npu MHAYKTUBHOW Harpy3ske (cosp=0,4);
-ot 5B (10 MA) go 30 B (5 A) nOCTOAHHOrO TOKa NpU Pe3UCTUBHOWN Harpyske.

MpunoxeHue b.4 Cxema nogkntoveHusa nHtepdenca RS-485

MpeobpaszoBaTtens NHTEpdENCoB

RS232/485 USB/RS485 L oo 1200m
BrNn-485 BMn-52 <
RS232 -
unm .
USB A RS485
R[] :I“
B-[ \
s Lo
RGND
A+ B- A+ B- A+ B-| po32ycrpoiicts | A B A+ B-
01 02 03 30 31
UTM-120Y NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.6 - OpzaHu3sayusi uHmepgelicHol cesisu mexdy K u ycmpolcmeamu

1. K MK moxeT 6bITb NOAKM4eHo Ao 32 yCTPOWCTB, BKIOYas npeobpasoBatens uHtepderico brA-485
unu BrNn-52.

2. Obwas anvHa kabenbHOM NIMHUM CBA3W He AoSMkHa npeBbiwaTb 1200 M.

3. B kavecTBe kabenbHON NMMHUN CBSI3V NPEANOYTUTENBHO NCNOMb30BaTh 9KPAHNMPOBAHHYIO BUTYIO Napy.

4. [InnHa oTBeTBNEHUI Lo A0MKHA ObITh KAk MOXHO MEHbLLEN.

5. K uHTepdericHbiM Bxogam npubopoB, pacrnonoXeHblM B KPaWHUX TOYKaxX COEAMHWUTENbHOW JIMHWMK,
Heo6XoAMMO MOAKMIYUTL ABa TepMuHanbHbIM pesucTopa conpotueneHnem 120 Om (R1 u R2). MogkntoveHne
pe3nctopoB k koHTpornepam NeNe 01 — 30 He Tpebyetcs. NogknioveHne TepMUHanbHbIX Pe3ncTopoB B Grnoke

npeobpasoBaHns uHTepdeicos bIMN-485 unu BIMN-52 — cm. B PO Ha BMW-485 mnnu BIMA-52. MNoakntodeHune
TepMuHanbHux pesmctopoB B UTM-122 — cm. pucyHok B.7.
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PucyHok b.7 - PekomeHOyemasi cxema nookmo4YeHuss uHmepcgpelica RS-485

MpumeyvaHums.

1. Bce oTBeTBMTENM NpMemo-nepedaTyvKkoB, NPUCOEAMHEHHbIE K OAHOM OOLUen nepegarollen NnHUM,
OOMXKHbI COrNacoBbIBaTbCA TONBKO B ABYX KpaliHUX Toukax. [innHa oTBeTBRNEeHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoamMmocTb aKpaHMpoBaHusa kabenem, no KoTopbliM nepeaaeTcs MHMOPMaLUs, 3aBUCUT OT ONWHbI
KabenbHbIX CBA3el U OT YPOBHSA MOMEX B 30He NPOKNaakun kabens.

3. MpumeHeHWe aKkpaHNpPOBaHHOW BUTOWN Napbl B MPOMbILLMIEHHbIX YCNOBUSAX SBNSETCS NPeanoyTUTENbHbIM,
MOCKOSbKY 3TO obecrneynBaeT Nony4yeHne BbICOKOrO COOTHOLLIEHUS CUrHan/Wym v 3awuTy oT CUH(a3HON NOMEXK.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLNMN

MukponpoueccopHbii  uHankatop WMTM-120Y mMoxeT ob6ecneunTb BbINOSHEHNWE KOMMYHUKALWUOHHOMN
dyHkuMM no uHTepdency RS-485, nossonsiowlen KOHTpoOnMpoBaTb M MogauduuMpoBaTb €ro napameTpbl npu
NMOMOLLIM BHELLHEro yCTPOMNCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOWN CUCTEMBI YNPaBMNEHNS).

MHTepdenc npegHasHadeH pAnsa KoHdurypuvpoBaHus npubopa, ANS MCNOMb3oBaHWA B KayecTBe
yAaneHHoro npubopa npu paboTe B COBPEMEHHbIX CETAX ynpasrneHusa u cbopa nHdopmaummn (npuema-nepenaydv
komaHa u gaHHbix), SCADA cuctemax u T.0.

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

Onsi paboTbl HEOBGXOAMMO HacTPOUTb KOMMYHWUKALMOHHBLIE XapaKTepucTukn nHankatopa NTM-120Y takum
obpasom, 4TOGbLI OHM coBnaganu € HacTporkamum obmeHa AaHHbiMu [MK. XapaktepucTuku ceteBoro obmeHa
HacTpauBatoTca Ha YPOBHE 12 koHdbwurypaumm.

[Mpn obmeHe no mMHTepdencHoMy kaHany CBS3W, ecnv NPOMCXOAMT nepepada AaHHbIX OT MHAMKaTopa B
ceTb, Ha nepegHen naHenn UTM muraet nigmnkatop IHT.

MporpammHo gocTynHble pernctpbl nHamMkatopa MTM-120Y npuBeneHsl B Tabnuue B.1.

Hoctyn k pernctpam npubopos onepaTtnsHoro ynpasneHnsa Ne 0-22 paspeLueH NOCTOSAHHO.

JocTyn Kk pernctpam nporpaMMmmpoBaHus 1 koHdurypaumm Ne 23-152 paspeluaeTcs B criyqae yCTaHOBKM B
«1» pernctpa paspelueHus nporpammupoBaHus Ne 22, 3HaveHne KOTOpPOro MOXHO M3MEHUTb Kak C nepeaHew

naHenu nngukatopa ATM-120Y, Tak n ¢ MNK.

KonunyectBo 3anpalunBaemMbiXx permctpoB He OOMKHO npeBbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, nHamkatop MTM-120Y B 0TBETE OrpaHNMYMBaAET UX KOMYECTBO A0 NepBbiX 16-T perncTpos.

Ona obecneyeHnss MUHUMANbHOrO BpeMeHW oTknuka Ha 3anpoc oT [K B wuHamkaTtope cyulectByeT
napametp — [12.02] «Tanm-ayT kagpa 3anpoca B cUCTeMHbIX TakTax 1 Takt = 250 MkC». MrHUManbHO BO3MOXHbIe
Tanm-ayTbl AN PasnUYHbIX CKOPOCTEN CreayoLme:

B Tanm-ayT,
pems nepeaauun
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
McekK
(Time out [C.T.])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpewmsa nepegauv kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcs COOTHOLLEHVEM
(roe: oguH nepepaBaeMblt 6anT = 1 ctapt 6ut + 8 6uT + 1cton 6uT = 10 BUT):

10 6uT * 8 banT
Tnepeﬂa‘-llll Egl 111 1 I ——— , MCeK
V 6uTt/cek

Ecnun Habniogatotcs yacTele c6ou npu nepegade OaHHbIX OT MHOMKATOPA, TO HEOBXOAMMO YBENMYUTb
3Ha4yeHue ero TalM-ayTa, HO NpPU 3TOM YYeCTb, YTO HEOBXOAUMO YBENUYUTL BpeMs MOBTOPHOro 3anpoca oT K, T.k.
BCeraa BpeMsi MOBTOPHOrO 3anpoca A0MKHO 6biTk GorbLue Taim-ayTa uHamkaTopa.
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YnpaBneHue
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PucyHok B.1 - BpemeHHbie uazpammMbi yripasneHusi nepedaydel u npuemom 6roka uHmepgbeticos bIN-485 (BlNN-52)

Time out - BpemsA oxuaaHua KoHuUa kagpa 3anpoca. Bpemsa nepepaum kagpa 3anpoca AOMKHO ObiTb
MeHbLLE YeM BpeMS OXMOaHUS KOHLA kagpa 3anpoca nHadve npubop He npMmeT NOMHOCTLIO Kaap 3anpoca.

Tdelay — BHYTPEHHEE BpEMSA Yepes3 KOTopoe MHAMKATOP OTBETMT. MakcmmanbHOe 3HavyeHue 3TOro BpeMeHU
cocTasnseT 3mc.

Mpumep pacyeTa NOMHOrO BPEMEHM 3anpoca — oTBeTa ansi ckopoctu 115200 6ut/c.

Bpems nepegaun kagpa 3anpoca 1 kagpa otseta npu ckopoctu 115 kbut/c coctaBut 0,76 mcek.
Trepenaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

MonHoe Bpems Kagpa 3anpoca — oTBeTa:

Tronmwin = Ttx + Tdelay + TRx *+ Tdetay. = 0,76 + 3 + 0,76 + 1 = 6 mcC.

MakcrnmansHO BO3MOXHOE KONMYECTBO PErMCTPOB, KOTOPbIE MOXHO ONpocuThb 3a 1 cekyHay cocTasnser:
N = 1000mc / 6mc +10 = 176.
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MpunoxeHue B.1 MNMporpammHo aoctynHble peructpbl UTM-120Y

Tabnuya B.1 - [lpoepammHO docmyriHbie peaucmpbl UHOUkamopa UTM-120Y

®DYHKUMOHaNbHbIN Appec HanmeHoBaHue napametpa [dvana3oH n3meHeHus
KoA onepauvv perucTtpa [MapameTp ypoBHs KOHUrypauum] (AecATUYHbIE 3HaYeHuUs1)
03 0 Pervctp ngeHtudumkaumm nagenms:
Kopg n mogenb nsgenus
74 DEC — mn.6anT u XX.74 DEC (no-6amntHo)
BepCUsi NporpammHoro obecneveHus XX.4A HEX (no-6aiTHo)
XX DEC —c1.6ant  [12.03]
03/06 1,2,3,4 CurHanusauma MIN_DO1 ... MIN_DO4 -9999 — 9999
ONCKPETHbIX BbixodoB 1 ... 4
[3.02], [4.02], [5.02], [6.02]
03/06 56,7,8 Curnanmsauma MAX_DO1 ... MAX_DO4 -9999 — 9999
ONCKPETHbIX Bbixodos 1 ... 4
[3.03], [4.03], [5.03], [6.03]
03 /06 9,10, 11,12 PervcTtpbl guckpeTHbIx Bbixogos DO1 ... DO4 0 — oTkn., 1 — BKN.
03 13 3HaveHne aHanorosoro Bxoga Al1, napametp -9999 — 9999
03 14 3HayeHne aHanoroeoro Bxoga Al2, napameTp -9999 — 9999
03 15, 16 CoctosiHne anckpeTHbix Bxogos DI1, DI2 0 — OTKNYEH, 1 — BKIMOYEH
03 17 3HayeHne aHanorosoro Beixoga AO -9999 — 9999
03 /06 18, 19 CooTBeTCTBEHHO MnaL. 6anT u ctapw. 6ainT Tvn AaHHbIX NONYYEHHOro
MHTErpMpoOBaHHOrO 3Ha4YeHns sxoga Al1 3HaveHus Float
03/06 20, 21 CooTBeTCTBEHHO MNnaaw. 6anT u crapL. 6anT Tvn gaHHbIX NONyYEHHOro
VHTErpMpOBaHHOTO 3HayveHuns Bxoga Al2 3HaveHus Float
03/06 22 PaspeweHue npozpammuposaHus 0 — 3anpeuweHo,
1 — paspeweHo
03 /06 23,24 HwkHuii npegen wkansl Bxogos  Al1, Al2 -9999 — 9999
[1.03], [2.03]
03 /06 25, 26 BepxHui npegen wkanbl Bxogos  Al1, Al2 -9999 — 9999
[1.04], [2.04]
03/06 27, 28 [NonoxeHve geunmansHOro pasgenutens BXo4oB 0 — «0,000», 1 — «00,00»,
Al1, Al2 [1.05], [2.05] 2 — «000,0», 3 — «0000»
03/06 29, 30 TexHonornyeckasa curHanuaaums MIN_AI1 n -9999 — 9999
MIN_AI2 Bxogos Al1, Al2 [1.00], [2.00]
03/06 31,32 TexHonornyeckasi curHanusauus MAX_AI1 n -9999 — 9999
MAX_AI2 Bxogos 1,2 [1.01], [2.01]
03/06 33,34 'ncrepesuc curtanmnsaumm Bxogos Al1, Al2 0-0900
[1.02], [2.02]
03/06 35, 36 Twn curHanusauum (Ha nepeaHen naHenw) 0 — 6e3 3anoMuHaHns
Bxofos Al1, Al2 [1.11], [2.11] (6e3 kBUTUPOBaHUS)
1 — ¢ 3anoMuHaHnem
(c KBUTUpPOBAHUEM)
03/06 37,38 [MocTosiHHast BpeMeHU BXOAHOTO LiMchpoBOro 0-0600
dunbTpa Bxogos Al1, Al2 [1.06], [2.06]
03 /06 39, 40 Twvn wkansel Bxoga Al1, Al2 0000 — nuHelHas
[1.o7y, [2.0.¢ |
0012 — nHTepdericHbIN BBOA
03 /06 41, 42 PaspelueHne dyHKLUM MHTErpMpoBaHns no 0000 — nHTerpmpoBaHue
kaHanam Al1, Al2 [1.15], [2.15] BbIKMOYEHO
0001 — nHTerpmpoBaHue
BKJTHO4MEHO
03 /06 43, 44 Pexum cbpoca nHTerpanbHbIX 3Ha4eHUI BXOO0B 0000 — 0004
Al1, Al2 [1.16], [2.16] 0000 — no nepenonHeHuo
0001 — no nepenosiHeHNo UnNn
OOHOBPEMEHHOMY HaXaTuto
knaeuw [O] n [V]
0002 — no NepenosiHEHNIO UNn
OVUCKPETHOMY BXOAY
0003 - no ogHOBpPEMEHHOMY
naxatuio knasui [O] n [V]
0004 — no guckpeTHOMY BXoay
03 /06 45 Pexum nHavkaumm cymmaropa [12.04] 0000 — nooyepenHas

WHAVKALUMS UHTEerpanbHbIX
3Ha4yeHuI KaHanos

0001 — ogHOBpeMeHHas
WHAVKALUMWS UHTEerpanbHbIX
3HayeHun no obeum kaHanam
C MUraHvem
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®DYHKUMOHaNbHbIN Appec HavmeHoBaHue napameTtpa [Onana3oH nsmeHeHus
KoA onepauuu perucrtpa [MNapameTp ypoBHSA KOH(Urypaumu] (aecATUYHbIE 3HaYeHUs)
03 /06 46, 47 PesepB
03 /06 48, 49 Peseps
03 /06 50, 51, 52, ['mcTepesuc BbixogHoro yctponctea DO1 ... 4 0 - 0900
53 [3.04], [4.04], [5.04], [6.04]
03/06 54, 55, 56, Jloruka paboTbl BbixogHoro yctponctsa DO1 ... 4 0 — BbIXOA OTKNKOYEH
57 [3.01], [4.01], [5.01], [6.01] 1 — 6onbwe MAX
2 — meHbwe MIN
3 — B 30He MIN- MAX
4 — BHe 30HbI MIN- MAX
(oTHOCUTENBHO
MIN_DOn — MAX_DOn)
5 — 0606LeHHasn
(oTHOCUTENBHO
MIN_AI1 nnn MIN_AI2 nnn
MAX_AI1 unn MAX_AI2
6 — uHTepdeicHbIN BbIBOA
7 — OBYXMNO3NLNOHHOE
perynupoBaHue (TomnbKo ANs
DO1, DO2)
03/06 58, 59, 60, KoHdpurypauusi nornyeckmx cessen: 0-AN
61 CooTBeTCTBUE BbIXOAHOIO NOMMYECKOro 1-AI2
yctporictBa DO1 — DO4 BxogHoMy
nameputenbHoMy kaHany Al1 — Al2
[3.00], [4.00], [5.001, [6.00]
03/06 62 McTouHUK curHana ans ynpasneHnst aHanorosbiM 0000 — Bxog Al1
BbIxogom AO 0001 — Bxog Al2
0002 — nponsBogmnTCA
peTpaHcmucens
VHTEPENCHOro curHana
03 /06 63 HanpaeneHue BbixogHoro curHana AO 0000 — npsimon
0001 — nHBEpPCHbIN
03/06 64 HavanbHoe 3HayeHne BXOOHOro CurHarna paBHoe -9999 — 9999
0% BbIXOAHOTO curHana
03/06 65 KoHeyHoe 3HayeHne BXOAHOro curHana paBHoe -9999 — 9999
100% BbIXO4HOrO curHana
03/06 66 ?;%qu?ska HavanbHOro 3HayeHus Bbixoga AO 0-200
03/06 67 ?;%ng?ska KOHEYHOro 3Ha4veHus Bbixoga AO 500 — 1500
03/06 68, 69 YcTaHoBKa HavanbHoOro 3HaveHusi Bxoga Al1 — Al2 | -9999 — 9999
[13.00], [14.00]
03/06 70, 71 YcTaHoBKa KOHEYHOro 3Ha4veHus Bxoga Al1 — Al2 -9999 — 9999
[13.01], [14.01]
03/06 72,73 KonunyectBo Touyek nuHeapusaumm 0000 - 0015
Bxogos Al1 — Al2 [1.08], [2.08]
03/06 74 ... 89 Abcumccebl ONMOpHbIX TOYEK NMHeapu3aunm Bxoaa 0-99,99
Al1  [8.00 —8.15]
03/06 106 ... 121 OppauHaTbl ONOPHBIX TOYEK NMHeapu3aunm Bxoga -9999 — 9999
Al1 [9.00 - 9.15]
03/06 90 ... 105 Abcuucchl OnopHbIX TOYEK NMMHeapusaumn Bxoaa 0-99,99
Al2 [10.00 - 10.15]
03/06 120 ... 137 OpavHaTbl ONopHbIX TOYEK NMHeapusaummn Bxoaa -9999 — 9999
Al2 [11.00 - 11.15]
Tun BbIXOAHOMO CUrHarna BbIXOA4HbIX YCTPOWUCTB 0000 — 9999
03 /06 138-141 DO1-DO4 (pnutensHOCTb MMMYMbca)
[3.05], [4.05], [5.05], [6.05]
03/06 142, 143 KoadhduumeHT comnbTpaumm (0T MMMYMbCHbBIX 0000 — 0050
nomex) [1.14], [1.15]
MeTop TemnepaTypHOI KOMNeHcauum Tepmonap
03/06 144, 145 kavana1u2  [1.12], [2.12] 0000, 0001
3HauyeHue TemnepaTypbl 4151 KOPPEKLMK
03706 146,147 | tepmonap kawana 11u2  [1.13], [2.13] -9999 - 9999
YcTaHoBKa HavyanbHOrO U KOHEYHOro 3Ha4YeHust
03/06 148, 149 axona Al3 [12.06], [12.07] -9999 — 9999
03 150 Tavim-ayT Kafpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mke [12.02]
03 151 CeTteBoWn agpec (Homep npubopa B ceTn) 0000 — 0255
[12.00]
03 152 CkopocTtb obmeHa [12.01] 0000 — 0012

Mpumeuanune. NHgnkatop MTM-120Y obmeHunBaeTca gaHHbIMK no npoTtokony Modbus B pexume "No Group Write" -

CTaH,ElapTHbIﬁ NPOTOKON bes noaaepXXkn rpynnoBoro ynpasieHna JUCKPEeTHbIMU CUrHanamu.
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MpunoxeHune B.2 MODBUS npoTtokon
B.2.1 ®opmaT kaxpgoro 6anTa, KOTopbiii NPUHUMMaETCA U NnepepaeTcs Npuéopamm crneayroLmin:

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

Kagp Modbus coobueHns cnegytowwimn:

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

[oe k<16 — konu4yecTBO 3anpalumBaeMbiX peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
perncTpos, uHamkatop NTM-120Y B oTBETE OrpaHNYmMBaET NX KONMYECTBO A0 NepBbiX 16-Tn perncTpos.

B.2.2 Device Address. Aapec ycTpoicTBa
Agpec npubopa (slave-yctporictea) B cetu (1-255), no kotopomy obpaiaetca SCADA cucrema (master-

YCTPOMCTBO) CO CBOMM 3anpocoM. Korga ypaneHHbli npubop nocbinaeT CBOW OTBET, OH pasMellaeT 3TOT ke
(cobcTBEHHBIN) agpec B 3TOM nore, YToObl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBo OTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHanNbHbLIN KO4 onepauun

NTM-120Y nogaepxuvsaeT cneayoLime pyHKunm:

Function Code DyHKLUMA
03 YteHue pernctpa(os)
06 3anucb B 0OWH PerncTp

B.2.4 Data Field. Mone nepegaBaeMbix AaHHbIX

Mone paHHbIX coobuwenuns, nocbinaemoro SCADA cuctemon ypaneHHoMmy npubopy, COAepXUT
nobaBoyHO MHdopMaumio, kKoTopas Heobxoauma slave-ycTporcTBy Ana getanusaummn dyHkumn. OHa BKNOYaeT:

® HayanbHbIN aapec perncTpa n KoNMYecTso perncTpoB Ans dyHKumn 03 (4TeHne)

® ajpec peructpa v 3HayeHune 3Toro pernctpa Ans dyHkummn 06 (3anuce).

[Mone AaHHbIX coObLLEeHNs, NOCkINaemMoro B OTBET YAaneHHbIM NprbopoM, COAEPXNT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLmBaeMblX PErMCTPOB
® afpec peructpa n 3HaudeHue 3Toro peructpa ans dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNIbHOW CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMNS C MOMOLUbID LMKnnydeckoro m3bbitodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuwennss (address, function code, data) nepepatowlee ycTponcTBO
paccuntbiBaeT CRC ko u nomellaeT ero B KoHel, coobueHuns. MNMpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOro coobLleHns 1 cpaBHuBaeT ero ¢ nepenanHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 0O3HayaeT
YTO MMEEeT MEeCTO KOMMYHUKaLUMOHHas oluinbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HEe JaeT OTBET B criyyae
o6HapyxeHuss CRC owmnbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6ut) egunmuamn (FFFFh).

. Nckmovarowee UIN ¢ nepebimm 8 6uT Banta coobuieHmns n cogepxunmbim CRC pernctpa.

. CoBur pesynbTaTta Ha OAMH 6uT BNpaeo.

. Ecnu caosuraembiin 6ut = 1, nckniovatrowee UNU copepxxumoro peructpa ¢ A001h 3HaueHnem.

. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.

. NoBTopsATbL Waru 3, 4 n 5 noka 8 caBuroB He ByAyT UMETb MECTO.

. Ncknovarowee UIN co cnepyrowmmn 8 6ut 6arita coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATHL Warvn ot 3 oo 7 noka Bce 6anTbl cooOLWEeHNs He obpaboTatoTcs.

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

O©CoONOOAWN=

Korga CRC pa3amelyaeTcs B KoHUe coobuieHunsa, mnaawmin 6ant CRC nepegaetcsa nepsbiM.




MpunoxeHue B.3 ®opmaTt KomaHA,

41

YreHune Heckonbkux peructpoB. Read Multiple Register (03)

Cnepgytowmii popmart mcnonb3yeTcsa Ansd nepegayu sanpocos oT MK 1 oTBeTOB OT yganeHHoro npubopa.

3anpoc yctporctey SENT TO DEVICE:

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

1BYTE 1BYTE HB LB HB LB LB HB

OtBeT ycTponctBa. RETURNED FROM DEVICE:
DATA

A[E))IIED\IQI(E:SS Fggggl(?;;N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

fne «NUMBER OF REGISTERS» 1 n <16 — konuyecTBO 3anpalumMBaemblX peructpos. Ecnu B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, nHaukatop NTM-120Y B oTBETE OrpaHMYMBaET UX KONMMYECTBO OO0 NepBbiX
16-Tn perncTpos.

Mpumep 1:

1. YteHue perucrpa

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
OTBeT ycTponcTBa. RETURNED FROM DEVICE:
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)

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

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

DEVICE
ADDRESS

FUNCTION

DATA

CODE 06

REGISTER

DATA / VALUE

CRC

1BYTE

1BYTE

HB LB

HB LB

LB HB
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anﬂO)KeHMe B.4 PekomeHgauuu no nporpaMmmMmmnpoBaHuUio o6MeHa AaHHbIMM C

nHaukaTopamu UTM-120Y

B.4.1 Mpn onepaumsix BBOAA/BbIBOAA

(c nporpammubiv ynpaBneHnem DTR/RTS), Heobxoammo

yoepxmBaTb curHan DTR/RTS go okoH4yaHust nepegadv kagpa 3anpoca. [ns onpefeneHnss MOMeHTa nepegaym
nocnegHero cumona u3 6ycdepa nepegayn COM nopTa pekoMeHAyeTCHa UCMOoNb30BaTb AaHHYHO OYHKLMIO:

volid WaitForClearBuf (void)

{
byte Stat;

__asm

{
al:mov dx,0x3FD
in al,dx
test al, 0x20
jz al
a2:in al,dx
test al, 0x40
jz a2

}

}

B.4.2 Kagp oTBeTa oT nHgmkatopa nepegaetcs Nnpubopom ¢ 3agepxkon 3 — 9 MC OT MOMeHTa NPUHATUS
Kagpa 3anpoca. [Ina oxuaaHns kagpa otBeTa He pekoMeHayeTcsa ucnonb3oBaTe WinApi: Sleep( ), a ucnonssosaTb
OVERLAPPED cTpyKTypy 1 onpefenstb nonyyeHne oTeeTa oT uHAMKaTopa criedyoLlwmmM KOAoM:

while (dwCommEvent !=EV_RXCHAR)
{

int tik=::GetTickCount () ;

::WaitCommEvent (DriverHandle, &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCount () -tik) ;

if (TimeOut>100) break;

}

TimeOut — TaiMayT Ha nony4yeHve oTBeTa.

B.4.3 [locne nepepayn kagpa oTBeTa npubopy Heobxoauma naysa =1MC NS NEPEeKoYEHNa B PEXUM
npvema. na oxuaaHns Takke He pekomeHgyeTcs ucnonb3osaTb yHkumio WinApi Sleep().

B.4.4 Mpumep pacyeTa KOHTPOSbHOM CyMMbI Ha si3blke CU:

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

{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF;
while ( number byte>0 )
{
crc "= *buff++ ;
bit counter=0;

// initialize crc

// crc XOR with data
// reset counter

while ( bit counter < 8 )
{
if ( crc & 0x0001 )

{
crc >>= 1;// shift to the right 1 position
crc *= O0xA001; // crc XOR with 0xA001

}

else
{
crc >>=1; // shift to the right 1 position

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

return (crc);

// increase counter
// adjust byte counter

// final result of crc
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NMpunoxeHue I' - CBOAHaA Tabnuua napameTpos
nHaukatopa UTM-120Y

Tabnuya I — CeodHas mabnuua napamempos uHOukamopa UTM-120Y

Epn- 3aBoa-
MyHKT n HULUbI [Ounana3oH nsmeHeHus CKue Lar name-
apameTp Crp. MpumeyaHue
MEHI0 n3me- napameTpa HacT- HeHus
peHus POVKKN
YpoBeHb 1. HacTtpoika napameTpoB namepurtenbHoOro kaHana sxoga Al1

1.00 CurHanumsaumst OTKNOHEHUST | TEXH. OT MuHyc 9999 no 9999 040.0 Mnagwwn C yyeTom geunm.
"MuHumyM" Bxoga Al1 eq. paspsa pasgenutens

1.01 CurHanumsaumst OTKNOHEHUS | TEXH. OT MuHyc 9999 fo 9999 060.0 Mnagwwn C yyeTom geunm.
"makcumyM" Bxoga Al1 eq. paspsg pasgenutens

1.02 ['McTepesuc curHanusaumm | TexH. 0-090.0 001.0 000,1
Bxoga Al1 eq.

1.03 HwxHWIA Nnpegen pasmaxa TEXH. OT MuHyc 9999 o 9999 000,0 Mnapgwwi
wkanbl Bxoga Al1 eq. paspsg

1.04 BepxHui npegen pasmaxa | TEXH. OT muHyc 9999 no 9999 100,0 Mnagwun
wkanbl Bxoga Al1 eq. paspsa

1.05 lMonoxeHue geunmanbHOro 0000,
pasgenurtens Bxoga Al1 000,0 000,0

00,00
0,000

1.06 [MocTosiHHas BpemeHn CeKx. 000,0 - 060,0 001,0 000,1 000,0 — oTkn.
BXOOHOrO LUndpoBoro
dwunbTpa Bxoga Al1

1.07 Twn wkanbsl aHanoroBoro 0000 — nuHenHasa 0000
Bxoga Al1 0001 — kBagpatTmu.

0002 — TCM 50M

0003 — TCM 100M

0004 —rp.23

0005 — TCI1 50r1, Pt50

0006 — TCI1 100r1, Pt100

0007 —rp.21

0008 — nuHeapun3oBaHHast

0009 — Tepmonapa no

Tabnuue neHnapusauum

0010 — Tepmonapa TXK (0-

800 °C)

0011 — Tepmonapa TXA (0-

1300 °C)

0012 — NHTepdbencHbI BBOA - 3HaueHve
3anucbiBaeTcs ¢
KOMMbloTEpa

1.08 KonnyecTtBo yyacTkos en. 0000 - 0015 0000 0001 CBsi3aHHble
nuHeapu3aumu Bxoga Al1 napameTpbl n.M.

[8.00] - [8.15] n
n.n. [9.00]- [9.15]

1.09 Peseps

1.10 Peseps

1.1 Tun TexHONoOrM4yecKkomn 0000 — 6e3 3anomuHaHus 0000 KeutupoBanue
curHanusauum (6e3 kBUTUPOBaHUST) curHanusauum

0001 — ¢ 3anoMuHaHneM npoucxoauT
(c kBUTUPOBaAHNEM) nocre Haxartus
knasuwm [&]

1.12 MeToa TemnepaTtypHou 0000 — py4Has koppeKLuus 0000 T=Tuam+Tkop.py4
KOPPEKLNN BXOAHbIX 0001 — aBTOMaTnyeckas (cm.[1.13])
curHanoB oT Tepmonap KoppeKkums (Mo BHELLHEMY T=Tuam+Tkop.aBT

OaTyuky)

1.13 3HavyeHne TemnepaTypbi B | °C 01 -999,9 0o 999,9 000,0 Tkop.pyu
pexvmMe py4Houn Koppekummn Mpu [1.12] = 0000
BXOAHbIX CUTHArNoB OT
Tepmonap

1.14 Honyctumas C. 000,0 - 005,0 0000 3auwmTa ot
ONUTENbHOCTb NMOMEXHU UMMYIbCHBIX

nomex

1.15 PaspelueHne dyHKLUN 0000 — nHTerpupoBaHune 0001

MHTEerpnpoBsaHusa no
AaHHOMY BXo4y

BbIKITHOYEHO
0001 — nHTerpupoBaHune
BKIIHOYEHO
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Eou- 3aBoa-
MyHKkT HUUbI Onana3oH nameHeHus cKue Lar usme-
MapameTp Crp. MpumeyaHue
MeHIo nsme- napameTpa HacT- HeHuA
peHus POVKKN
1.16 Pexuvm cbpoca 0000 — 0004 0000

NHTEerpanbHbIX 3HaYeHuUn

0000 — no nepenonHeHuto
0001 — no nepenosnHeHnto
U1 ogHOBPEMEHHOMY
naxatnio knasui [O] n
(V]

0002 — no nepenonHeHuto
WK QVUCKPETHOMY BXOAY
0003 - no
0OHOBPEMEHHOMY
HaXkaTuio KnaBuLL [0] "
(V]

0004 — no ancKkpeTHOMY
BXOAY

YpoBeHb 2. HacTtponka napameTpoB nameputenbLHOro kaHana sxoga Al2

MapameTpbl aHanorMyHbI
napameTpam ypoBHs 1

2.00
2.16
YpoBeHb 3. KoHdurypaumsa BoixogHoro yctponctsa DO1
3.00 Homep aHanorosoro Bxoaa 0000 — Bxog Al1 0000
Ons ynpasneHus 0001 — Bxog Al2
OUCKPETHBLIM BbIXOO0M
DO1
3.01 Jlorvka paboTbl BbIXOQHOIO 0000 - 0007 0001
yctporictea DO1
0000 - He ucnonbayeTcs,
BbIXOA4 OTKN
0001 — Gonblue MAX
0002 — meHbLwe MIN
0003 - B 30He MIN-MAX
0004 - BHe 30HbI MIN-MAX
(oTHOCUTENBHO
MIN- MAX
COOTBETCTBYHOLLEro
DO)
*Bbixoa
0005 - o6obuieHHan yNpaBnseTcs no
(oTHoCUTENBHO nnTepdeicy
ycrasok MIN Bxoaa Al1
unun MIN Bxoaa Al2 nnu MAX **ycraeka SP
Bxoaa Al1 unn MAX Bxopa Al2 MeHsieTcs
0006* — nHTepdeCHbI BbIBOA, 0QHOPA30BbIM
HaXXaTnem KHOMKn
"MeHI" (ecnu
0007** — ABYXNO3MLIMOHHOE BbIGpaHa apyras
perynupoBaHue (ToNbKo Ans noruka pabotbl, TO
BbIXOAHbIX ycTponcts DO1, N3MEHEeHne yCTaBKu
DO2) 3abnoKMpoBaHo)
3.02 Ycraeka MIN DO1 TEXH. B ouanasoHe Lwikanbl 020,0 000,1
en. BblGpaHHOro TMna garyuka
3.03 YcraBka MAX DO1 TEXH. B ouanasoHe Lwkanbl 080,0 000,1
en. BbIGpaHHOro TMNa garyuka
3.04 'McTepesnc BbIxogHOro TEXH. 0-090.0 001.0 000.1
ycTtporictea DO1 en.
3.05 Twun BbIXOQHOrO cUrHana cexk. 000,0 — cTtaTuyeckun 001.0 'oe 000,1-999,9
BbIXOOHOrO YCTPONCTBA 000,1 —999,9 — — ONUTENBbHOCTb
DO1 MUMMYNbCHBbIN mmnynbsca B
(mmMHamunyecknn) ceKkyHaax.
CM. pucyHok 3.7
YpoBeHb 4. KoHdwmrypauus BbixogHoro yctpoucrtea DO2
4.00 MapameTpbl aHanormyHbI
napameTpam ypoBHs 3
4.05
YpoBeHb 5. KoHdurypaumnsa BoixogHoro yctpouctesa DO3
5.00 MapameTpbl aHanormyHbI

5.05

napameTpam ypoBHsi 3
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[MpodomkeHue mabnuubl I'— CeoOHass mabnuuya napamempos uHoukamopa UTM-120Y

Ean- 3aBoa-
MyHKT HUUbI Onana3oH nameHeHus cKue Lar usme-
MapameTp Crp. MpumeyaHue
MEeHI0 n3me- napameTpa HacT- HeHust
peHus ponKu
YpoBeHb 6. KoHdurypaumsa BbixogHoro yctpouctesa DO4
6.00 MapameTpbl aHanorm4Hbl
napameTpam ypoBHs 3
6.05
YpoBeHb 7. KoHdurypauma dpyHkuum petpaHcmuccun AO
7.00 DyHKUMSA peTpaHCMUCCUM. 0000 — Bxog Al1 0000
0001 — Bxog Al2
VICTOYHUK curHana ans 0002 — nponsBoguTCH
ynpaBreHusi aHanorosbIM peTpaHcMuccust
Bbixogom AO MHTepdpencHoro curHana
7.01 HavanbHoe 3Ha4yeHne TEXH. OT MuHyc 9999 o 9999 0000 0001 B eauHunuax
BXOOHOrO CUrHana paBHoe | efd. n3mMepsieMoi
0% BbIXOOHOrO cUrHana BENNYMHBI
7.02 KoHeuyHoe 3HayeHne TEXH. OT MuHyc 9999 o 9999 0100 0001 B eauHunuax
BXOOHOrO CUrHana paBHoe | efd. n3mMepsieMoi
100% BbIXO4HOrO curHana BEJTMYUHBbI
7.03 HanpaBneHwe BbIXOQHOTO 0000 — npsimon 0000 AO =y
curHana AO 0001 — NHBEPCHBIN AO =100% -y
YpoBeHb 8. AGcLucchl ONOPHbLIX TOYEK NUHeapu3auumn Bxoga Al1
8.00 Abcuuncca HavanbHoro % 00,00 — 99,99 00.00 00,01 CBs3aHHble
3HayeHus (B % oT napameTpbl Nn.Mn.
BXOOHOTO curHana) [1.07], [1.08] n
n.n. [9.00] -
[9.15]
8.01 Abcumcca 01-ro yyacTka % 00,00 — 99,99 00.00 00,01
8.02 Ab6cumcca 02-ro yyacTka % 00,00 — 99,99 00.00 00,01
8.14 Abcumcca 14-ro yyacTka % 00,00 — 99,99 00.00 00,01
8.15 Abcuucca 15-ro y4acTka % 00,00 — 99,99 00.00 00,01
YpoBeHb 9. OpanHaTtbl ONOPHbLIX TOYEK NMHeapusauum Bxoga Al1
9.00 OpguHaTa HavanbHoro TEXH. Ot -9999 1o 9999 0000 Mnagwwn CBsi3aHHble
3HayeHus (curHan B en. paspsg napameTpsbl .M.
TEeXHUYECKUX eanHMLax) [1.07], [1.08] n
n.n. [8.00] —
[8.15]
9.01 OpauvHaTta 01-ro yyacTtka TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwi
en. paspsa
9.02 OpguHaTta 02-ro yyactka TEXH. OT MuHyc 9999 o 9999 0000 Mnagwmn
en. paspsa
...... OT MuHyc 9999 go 9999
9.14 OpguHaTta 14-ro yyacrtka TEXH. OT MuHyc 9999 o 9999 0000 Mnagwmn
en. paspsa
9.15 OpguHaTta 15-ro yyactka TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwmn
en. paspsa
YpoBeHb 10. AGcumccbl ONOPHbLIX TOYEK NUHeapu3sauum Bxoga Al2
10.00 | MNapameTpbl aHanoOrM4Hbl CBsi3aHHble
napaMeTpam ypoBHS 8 napameTpsbl n.n.
10.15 [2.07], [2.08] u
n.n. [11.00] -
[11.15]
YpoBeHb 11. OpanHaTtbl ONOPHLIX TOYEK NIMHeapu3auun Bxoaa Al2
11.00 | MNapameTpbl aHaNorM4Hbl CBs3aHHble
napaMeTpaMm ypoBHS 9 napameTpsbl n.n.
11.15 [2.07], [2.08] n
n.n. [10.00] -
[10.15]
YpoBeHb 12. CucrtemHble napameTpbl
12.00 | CeteBoii agpec (Homep 0000 — 0255 0022 0001 0000 — oTknto4eH
npubopa B cetu) oT cetu
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[MpodomkeHue mabnuubl I'— CeodHasi mabnuuya napamempos uHoukamopa UTM-120Y

Ean- 3aBoa-
MyHKkT n HULbI Onana3oH uameHeHus CKue Lar name-
apameTp Crp. MpumeyaHue
MEHI0 n3me- napameTpa HacT- HeHus
peHus ponKu
12.01 | CkopocTb obmeHa out/c 0000 - 2400
0001 — 4800 0009 0001
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
12.02 | Tanm-ayT kagpa 3anpoca B CM. npunoxeHve
CUCTEMHbIX TaKTax 0001- 0200 0005 0001 B
1 TakT = 250 MKC
12.03 | Kog v mogenb nagenus. CnyxebHas
Bepcusa nporpammHoro 74 XX MHopMaLma
obecneyeHus Kopg 74
Bepcus XX
12.04 | Pexxum nHgmkaumm 0000 — noo4yepegHas MepekntoyeHne
MHTErpaTopa MHOMKALMSA MHTerpanbHbIX npoussBoanTcs
3HaYeHuIn KaHanoB kHonkou [ A ]
0001 — ogHOBpeMEHHas 0001
VHAMKaUMS MHTErpanbHbIX
3Ha4veHun no obenm
KaHanam ¢ MuraHmem
12.05 | Pexxum kannbpoBku 0000 — pyyHas 0000
aHanorosbIx Bxogos Al1 n KanMbpoeka
Al2 0001 — aBTOMaTMYECKas
Kanubposka
12.06 | YcraHoBKa HavyanbHOro
3Ha4YeHMs aHanoroBoro 000,1
Bxoga Al3
12.07 | YcTraHoBKa KOHEYHOro
3Ha4YeHMs aHanoroBoro 000,1
Bxoga Al3
YpoBeHb 13. Kanubposka Bxoga Al1
1 KoHTponb BXoAHOrO % -5,0 po 25,0 000,0 511 TornbKko KOHTPOrb
'L | curnana o
_ KanubpoBka HUXHEro TEXH. -9999 no 9999 0000 Mnagwwmn
I | | npeaena wkansi en. paspsig -1/-
n3mMepeHus
H KoHTponb BXoAHOrO % 90,0 po 110,0 100,0 - Tornbko KOHTPOrb
! curHana
_ KannbpoBka BepxHero TEXH. -9999 no 9999 0000 Mnagwwun
,'_ npegena Lkanbl en. pa3psg -Il-
n3mMepeHus
KoHTponb pe3ynbTatos Kopg, 1,400 po 5,000 1,700 TonbKo KOHTPOIb
] KanubpoBKU HWXHErO AU -
L npeaena Lwkanbi
n3mMepeHus
KoHTponb pesynbTatos koA 4,800 go 22,00 10,00 TornbKko KOHTPOrb
H KanubpoBKN KOHEYHOro AL m
3HaYeHus LWKanbl
N3MepeHust
YpoBeHb 14. KanubpoBka Bxoga Al2
MapameTpbl aHanorm4yHbI
napameTtpam ypoBHs 13
YpoBeHb 15. KannbpoBka aHanorosoro Bbixoga (AO)
15.00 | TecT aHanoroBoro BbIXxoAa
15.01 | YcTaHoBKa Ha4YanbHoOro 0000 — 0200 0001
3HaYeHWs1 aHarnoroBoro
BbIxoga AO
15.02 | YcTtaHOBKa KOHEYHOrO 0,500 - 1,500 0.001
3HaYeHWs1 aHarnoroBoro
Bbixoga AO
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[MpodomkeHue mabnuubl I'— CeodHasi mabnuuya napamempos uHoukamopa UTM-120Y

Eaun- 3aBoa-
MyHKT n HULbI Onana3oH nameHeHus CcKue Lar name-
apameTp Crp. MpumeyaHue
MEeHI0 n3me- napameTpa HacT- HeHusA
peHus ponku
YpoBeHb 16. CoxpaHeHue napamMeTpoB
16.00 | CnyxebHas nHgopmaums
16.01 | 3anucb napameTpos B 0000
3HEeproHe3aBUCUMYHO 0001 — 3anucaTb
namaTb (HaCTPOMKN
nonb3oBaTens)
YpoBeHb 17. Pa3pelueHue nporpaMmMmmpoBaHus. 3arpyska napameTpoB
17.00 | PaspelueHue 0000 0001
nporpaMmMmMpoBaHusi no 0001 — paspelueHo
cetn ModBus
17.01 | 3arpyska HacTpoek 0000
nonb3oBarensi 0001 — 3arpy3utb
17.02 | 3arpyska 3aBOACKUX 0000

HaCTpOeK

0001 — 3arpy3utb
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INlucT pernctpaumm nsameHeHnn

Homepa nucTos (cTpaHuu) Bcero Bxomsiumii Ne
N3am. fnctos Na cornpoBoxaaroLero Moan. Data
B [OKY- [OKYMeHTa
Vame- 3ame- Ho- MeHTe OOKyMeHTa 1 aata
HEHHbIX HEHHbIX BbIX

1.00 52 52 ver. 74.28 MpuBeneH B cooTBeTCTBME BB 28.11.2011
pucyHok b.2

1.01 52 52 ver. 74.28 MpuBeneH B cOOTBETCTBUE PO 23.08.2012
CXEeMbI NOAKMIOYEHUS.

1.02 51 51 ver. 74.28 [o6GaBneHa BO3MOXHOCTb CBM 04.09.2012
3arpyaTb 3aBoAckue
HaCTPONKN

1.03 51 51 ver. 74.29 HassaHune nameHeHo Ha MaA 03.01.2013
NTM-120Y.

1.04 51 51 ver. 74.29 [o6aeneHa noruka paboTbl MOA 17.01.2013
BbIXOAHbIX ycTponcTe DO1-
DO4 — oByxno3vumnoHHoe
perynvpoBaHue

1.05 51 51 ver. 74.29 [oGaBneHbl xapakTepucTmkm MaA 14.02.2013
BHYTPEHHEro UCTOYHMKA
nuTaHus

1.06 51 51 ver. 74.29 [o6aBneHbl N3MeHeHUs B MaA 04.03.2013
COOTBETCTBUM C HOBOW
NPOLLVBKOW

1.07 55 55 ver. 74.29 [NpvBeneH B cOOTBETCTBUE MaA 23.05.2013
MYHKT MEHIO KannbpoBku,
ncrnpaeBreHbl HETOYHOCTU B
TeKkcTe

1.08 48 48 ver. 74.30 VicnpaeneH kog 3akasa MapwukoTt | 29.01.2015

0.9.






