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HacTosiee pykoBoACTBO NO 3KCNyaTauum npeHasHavyeHo s 03HaKoMeHUst noTpebutenei ¢
Ha3Ha4YeHUeM, NPUHUUNOM AENCTBUS, YCTPOMCTBOM, MOHTAXXOM, 3KCMyaTauuen n obecnyxmpaHieM MHAUKaTopa
MukponpoueccopHoro UTM-16 (B aanbHenwem nHaukatop ATM-16).

MHuankatop NTM-16 npegHasHayeH AnNa MOHTaxa B LWMTEe Unu NynbTe, TOKOBeAyLUMe Lenn nogkmoyaTes
K Npnbopy C NOMOLLbI0 KIEMMHO-0M0YHBIX COeANHUTENEN U KIIEMMHbIX COEANHUTENEN.

Mepen
O3HaKoMbTeCb  C
nHgmkatopa UTM-16.

noxanywucra,
aKcnnyatauumn

BHUMAHMUE !

ncnosnb3oBaHMeEM nHOuKaTopa,
HacToAnM PYKOBOACTBOM no

MpeHebpexeHne MepaMu NPeaoCTOPOXKHOCTM U NpaBunamu
aKcnnyaTaumMn MOXeT CTaTb MPUYMHOW TPaBMUPOBaHWS MepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B cBA3M Cc nocTosiHHOM paboTo No COBEPLUEHCTBOBAHMIO
WHMAKaTOpa, MOBbIWAKLWEN ero HaAeXHOCTb UM ynydllaoLen
XapaKTepUCTUKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTENbHbIE
N3MEHEHUS], HE OTPaXKEHHbIE B HACTOSALLEM U3OAHUN.
CokpalleHusi, NpMHATbIE B JAHHOM pyKOBOACTBE

1. B HanmeHoBaHusaX napameTpoB, Ha pUCYHKaXx, npu Ll,I/ICprBbIX 3Ha4YeHUdaX N B TeKCTe NCNOJIb30BaHbI
cokpalleHusa n abbpesunaTtypsbl (CMm. Tabnuvuy 1.1), o3Havarowme crnegytoLlee:

Tabnuua 1.1 - CokpauwjeHusi u abbpeguamypbi

AGbpesuatypa NonHoe HanMmeHoOBaHne 3HauyeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONupyembii un
perynvpyemblin napameTp)

Tt Time Bpemsi, HTepBan BpeMeHu

Al Analogue Input AHanorosbIvi BBOA

AO Analogue Output AHanorosbIv BbIBOA

DI Discrete Input [nckpeTHbIN BBOA

DO Discrete Output [uncKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKkTpu4eckn cTMpaemoe nepenporpaMmMmmpyemoe
Programmable Read-Only NOCTOSIHHOE 3anoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHeproHesaBnCMMOE 3anoMmnHaroLLee YCTPONCTBO C
Access Memory NPOU3BOMbHbLIM AOCTYNOM

2. B HaMmeHoOBaHuAX ypOBHeI7I KOHCbMI'ypaLI,VIVI MHOWKaTopa NPUHATLI cnegywwune 0603Ha4eHus, KOTOpble
COOTBETCTBYHOT 6yKBaM naTunHckoro andasuTta:
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1. OnucaHne nHaukaTopa

1.1 HasHa4yeHue 1 obLme xapaKkTepucTUKu

Wngukatopbl MTM-16 npeacrtaBnsitoT cobow HOBbIM KNacc COBPEMEHHBIX YHUBEPCAarbHbIX MHOZ0KaHa lbHbIX
LUMPPOBbLIX MHONKATOPOB C AUCKPETHBLIMW BbIXOAAMU.

Mupukatop MTM-16 no3BonsieT o6ecneynTb BbICOKYHD TOYHOCTb U3MEPEHMST TEXHOIOMMYECKOro NnapameTpa.
Omnu4umernbHol ocobeHHocmblo wHAMkaTopa WTM-16 saBnsieTcs Hanuune TPexXypoBHEBOW ranbBaHUYECKOM
n3onsauMm Mexay Bxogamu, BbIXOAaMN U Lenblo NUTaHNS.

MHpukaTop npegHasHayeH Kak Ans aBTOHOMHOrO, Tak M Ansi KOMMMEKCHOro ncnonb3oBaHua B ACYTI B
3HepreTuke, MeTannyprum, XMMmM4YecKkon, NULEBON N APYrnx OTpacrsaxX NPOMBbILLNIEHHOCTN U HAPOAHOM XO3ANCTBE.




UHOukamop UTM-16 npeOHa3Ha4YeH:

e N5l U3aMepeHus 00 16 KOHTpPONUpyemblX BXOAHbIX hU3MHECKMX napameTpoB (Temnepatypa, AaBrneHue,
pacxof, ypoBeHb M T. n.), obpaboTku, npeobpasoBaHUs N OTOOPaXeHWs TeKyWMX 3HAYEeHWN Ha BCTPOEHHOM
YyeTbipexpas3psgHoM LudpoBom avcnnee,

e vHAMKaTop paboTaeT kak YCTPOWCTBO CUrHanmMsauuv BbIXO4a M3MEpPSEeMON BXOAHOW BENWYMHBI 3a
yCTaBKU cUrHanusaumm,

e yHAukaTop opMMpyeT BbIXOOHbIE AUCKPETHbIE CUrHanbl YNpaBfeHWs BHELUHWM WCMONHUTENbHbIM
MexaHn3MoM, obecneumBasi OMCKPETHOE YynpaBrneHue B COOTBETCTBMM C 3aJaHHOM Nonb3oBaTerniemM oruMkomn
paboThl,

e nNpu yCrnoBWM 3akasa MOAyNs paclUUpeHus, nHamvkatop OpMUPYeT BbIXOLHOW aHanoroBbl CUrHan
ynpaBneHns BHELUHUM UCNOMNHUTENbHbIM MEXaHU3MOM - (OYHKLNUS peTPaHCMUCCUN (aHanoroBbIN BbIXOA pa3MeLleH
Ha mogynsx pacwupenus MP-52-11, MP-52-13, MP-52-15),

® ANS MHAMKALMKN TEXHOIOIMYECKOro NnapaMeTpa nory4yaemMoro no UHTepdency oT BHELUHUX YCTPONCTB,

e uHAMKaTop hopMMpyeT curHanbl TEXHOMOrMYEecKon curHanusauum. Ha nepegHen naHenu umeroTcs
WHAMKATOPbI ANS CUrHanm3auum TEXHONOrMYECKN ONacHbIX 30H, CUrHanbl NPEBbILLEHUS (3aHVXKEHNS) perynMpyemoro
Unu n3mepsiemMoro napameTpa,

e uyHankatop WNTM-16 moxeT wncnonb3oBaTbCA B CUCTEMAx CuUrHanusauumi, OGNOKMPOBOK M 3aLluuT
TEXHOIOrMYeckoro 06opyaoBaHuns.

1.2 O603Ha4YeHMe nHauKaTopa

O603HayeHue npu 3akase npubopa: UTM-16-MM-AA-BB-CCC-DDD-E-F-U,
roe:
MM - ko moaynsa paclumpeHus:

00 — moaynb YCO oTcyTcTBYyET;

10 — 16 ANCKPETHbIX BXOAOB;

11 — 16 ANCKPETHBIX BXOA0B M 1 aHANOroBbI BbIXOA;

12 — 8 gUCKpPETHBIX BXOO0B, 8 OUCKPETHbIX BbIXOAOB;

13 — 8 AnCKpeTHbIX BXOA0B, 8 ANCKPETHLIX BbIXOL4OB U 1 aHANOroBbIn BbIXO;

14 — 16 OUCKPETHbIX BbIXOLOB;

15 — 16 AUCKPETHbIX BLIXOL4OB M 1 aHanorosbli BbIXOS;

30 — 32 AnCKpeTHLIX BXOAA;

31 — 24 gncKpeTHbIX BXOA0B, 8 OUCKPETHbIX BbIXOAOB;

32 — 16 gnckpeTHbIX BXOAOB, 16 ANCKPETHBIX BbIXOOOB;

33 — 8 AnckpeTHbIX BXOAOB, 24 ANCKPETHBIX BbIXOO0B;

34 — 32 gnckpeTHbIX BbIxoaa.

AA, BB - kog BXoOHOro aHaroroBoro curHana Aans kaHanoB uHaukaumm Ne 1-8 u ans kaHanoB Ne 9-16
COOTBETCTBEHHO *:

01 — nocTosAHHbIN TOK 0T O MA o 5 MA

02 — nocTosiHHbIA TOK OT 0 MA go 20 MA

03 — nocTosiHHbIN TOK OT 4 MA 1o 20 MA

04 — HanpsikeHune noctosHHoro Toka ot 0 B no 10 B

05 — HanpspkeHune noctosiHHoro Toka ot 0 MB go 75 mB

06 — HanpsixeHne noctosiHHoro Toka ot 0 mB go 200 mB

07 — HanpseHne noctosiHHoro Toka oT0 B no 2 B

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

11 — TCIM 501, 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

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

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

18 — Tepmonapa TIMM10 (S), ot 0 °C go nntoc 1600°C

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

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

* [MpumeyaHue. [JaHHble cuzHasibl OMHOCSIMCS MObKO K 6a3080U Modesiu UHOUKamopa, MOCKOJIbKY HU 8
00HOM U3 MoOyrieli paclupeHus K npubopy 8Xo00HbIX aHarn0208biX cuaHano8 Hem.

CCC — Hanuyue 1 AnvHa KnemmHo-6rno4Horo coeanHuTensa 6asosor Moaenu:
0 — KB3 oTcyTtcTBYeET;
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0,75 — Kb3-52-01 undposoe 3HauyeHne 0,75 cooTBeTCTBYyeT CTaHAapTHOW AnvHe kabens (wnenda), 4To
coeaunHseT nnaty KB3 n cooTBeTCTBYIOWMIA pasbeM Ha Kopryce npubopa. [JaHHoe 4Mcno MOoXeT ObiTb ykasaHo
3akas4ymkoM B npegenax ot 0,5 0o 2 meTpos.

DDD — Hanuuve, TMn v AnvHa KNemMMHO-61104HOro coeamHUTensa Mogynsa pacwmpenns YCO:

0 — KB3 oTcyTCcTBYET;

0,75 — Tvn KB3 cooTtBeTCcTBYET BbliGpaHHOMy moaynto pacwmpenus MP (cm. tabnuuy 1.4.2), undposoe
3HayeHne 0,75 cooTBeTCTBYeT CTaHgapTHOW AnuHe kabensa (wnewnda), 4to coeamHseT nnaty KB3 wn
COOTBETCTBYIOLUMIA pa3dbeM Ha kopryce npubopa. [laHHoe Yncrno MoxeT ObiTb yKasaHO 3aka3ymkom B npegenax oT
0,5 po 2 meTpos.

E — T1n BbIXOAHbIX YCTPOWCTB MPW 3aka3e MoAyNsA paclUMpeHns C AONOMHUTENbHBIMU OUCKPETHBIMU BbIXO4AMM:
0 — Moaynb paclUMpPEHUst OTCYTCTBYET;
T — TpaH3ncTop;
P — pene;
K — 1BeppoTensHoe pene.

F — TMn BbIXOQHOro aHanoroBoro curHana** (Tonbko Npu yCcrnoBumn 3akasa mopaynen pacwmpenms MP-52-11, MP-52-
13, MP-52-15):

00 — BbLIXOOHOM CUrHan OTCyTCTBYET;

01 — nocTosAHHbIN TOK 0T O MA A0 5 MA;

02 — nocTosiHHbIN Tok oT 0 MA o 20 MA;

03 — nocTosiHHBIN TOK OoT 4 MA 00 20 MA;

04 — HanpspkeHune noctosiHHoro Toka ot 0 B go 10 B.

** lMpumeydaHue. Tun 8bIXOOHO20 aHas/l0208020 CU2Harna yKasbleaemcsi MOJbKO Mpu ycroeuu 3akasa
MOQyrisi pacwupeHuUsi, Komopabili uMeem aHanoz208ble 8bIXO0Hble cueHasbl (mosibko MP-52-11, MP-52-13, MP-52-
15). ¥ 6asoeol modesnu uHOUKamopa Hem aHasI0208020 8bIXOOHO20 Cu2Hasa.

U - HanpsxeHne nuTaHus:
220 - 220B nepemeHHoOro Toka,
24 - 24B NOCTOSIHHOrO TOKa.

Hanpumep, 3akazaHo uHOukamop: UTM-16-13-03-09-0,75-0,75-P-3-220

Mpn 3TOM M3roTOBNEHMIO U NOCTaBKe NOTPEOUTENO NOANEXNT:

1) MukponpoLieccopHbIi uHavkaTop NTM-16;

2) Mogynb pacwwmpeHns MP-52-13, BCTPOEHHbI B MHAUKATOP Ha 8 ANCKPETHbLIX BbIXOAHbIX, 8 ANCKPETHBLIX
BXOAHbIX M OAMH aHanOroBbIN BbIXO4HOW CUrHan,

3) AHanoroBble Bxoga ¢ 1-8 kaHarnbl HACTpOeHbl Ha curHan ot 4 MA no 20 MA;

4) AnanoroBble Bxoaa ¢ 9-16 kaHanbl HacTpoeHbl Ha TCM 100M, W100=1,428, oT MuHyc 50 °C go nnioc
200°C;

5) AnvHa wrnenda knemmHo-6novHoro coegunntens KB3-52-01 k 6a3oBon mogenu byaet coctaensatb 75
cMm;

6) AnvHa wnenda knemmHo-6noyHoro coeamHntensa Kb3-24-20 n Kb3-40P-01 k moaynio paclumpeHus
Oynet coctaBnATb 75 cm;

7) OuckpeTHble Bbixoabl P — penenHble;

8) Tvn BbIXxOOQHOIO cUrHana Ha moayrne paclmpenus 4..20 MA

9) HanpspkeHue nutanus kog 220 — 220 B nepeMeHHOro Toka,

1.3 TexHM4YecKne xapakTepucTUKM MHaMKaTopa

1.3.1. AHanoroBbI BXOA4HOW CUrHan

Tabnuya 1.3.1 - TexHU4ecKuUe xapakmepucmuKu aHano208biX 8XOOHbIX CUEHaI08

TexHUYecKas XxapakTepucTuka 3HayeHune
KonnyecTBo aHanoroBbIX BXOA0B 16
Tun BXOOHbBIX aHANOrOBbIX CUTHAIOB YHudpmumposaHHbie (FTOCT 26.011-80)

[MOCTOSAHHBIN TOK:

oT 0 MA go 5 MA

oT 0 MA go 20 MA

oT 4 MA go 20 MA

HanpsikeHne nocTosHHOro Toka:
ot0Boo10B

ot 0 MB oo 75 mB

o1 0 MB go 200 mB
ot0Bpoo2B
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[MpodomkeHue mabnuyb! 1.3.1 - TexHUYECKUE XapakmepuCcmuKU aHa0208bIX 8X00HbIX CU2Has08

TexHUYecKasa XxapaktepucTumka

3Ha4veHune

Tun BXOAHbIX aHarnoroBbiX CUrHarnoB

Tepmonpeobpasosatenu conpoTtnsneHun ACTY 2858-94

TCM 50M, W100=1,428, ot munHyc 50°C po nnioc 200°C

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

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

TCM 500, W100=1,391, Pt50, ot mnHyc 50°C go nntoc 650°C
TCI 1001, W100=1,391, Pt100, ot muHyc 50°C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nnioc 650°C

Tepmonapsl no ACTY 2837-94
(fOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C po nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C po nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
Trr1o (S), or 0°C po nnoc1600°C
TMNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C po nntoc 2500°C

Paspewatowasa cnocobHocTe ALITM

16 paspsigoBs

Mpenen gonyckaemor OCHOBHOM <0,2%
npuvBeaeHHON NOrpeLIHOCTN N3MepeHnst

BXOZHbIX NapamMeTpoB

TOYHOCTb MHOMKaLMN 0,01 %

Mpenen gonyckaemon 4ONONHUTENBHON
NOorpeLiHoCcTH, BbI3BAHHOW U3MEHEHNEM
TemnepaTtypbl OKpy)xatoLen cpeabl

<0,2%/10°C

lMepurog nsamepeHus, He MeHee

0,1 cek

lanbBaHU4Yeckas pasBsi3ka aHanorosbIX
BXOO0B

Bxoabl ranbBaHN4eCKN N305IMPOBaHbl OT BbIXOO0B 1
oCTanbHbIX Lenen, HanpsikeHne ranbBaHNYeCcKon pasBsa3ku He
meHee 500 B

MpumeyvaHuns.

1. Bxogpl ungunkatopa UTM-16 no rpynn
noboro TMNa gaTynka

2. lMpu 3aka3e Bxopa Tuna Tepmonapa,

nHaukaTopa.
3. Ecnu cBoBoaHble KOHLLI Tepmonap

uHaukaTopa.

am 1-8 n 9-16 moryT 6bITb CKOHUIYPUPOBaH Ha MOAKIIOYEHNE

B KayecTBe BXofa TeMnepaTypHOW KOppeKkuuu (KomneHcaumu
Tepmo-3[0C cBoGOAHbLIX KOHLOB Tepmomnapbl) WCMOSfb3yeTcsl AaTyuK TemnepaTtypbl, KOTOPbIA HaxoAUTCS BHYTPM

bl HaxogATCA B Adann OT BXOAHbIX KNeMM WHAUKaTtopa, TO
TepMOKOMNEeHcaunto MOXHO OCyLWeCTBUTbL MO BHEWHeMYy [aTyuKy TemnepaTtypbl NMOAKMHOYEHHOMY K 16 KaHany

1.3.2 AHanoroBbI BbIXOAHOW cUrHan

Tabnuuya 1.3.2 - TexHU4ecKuUe xapakmepucmuku yHUGULUPOBaHHO20 aHan0208020 8bIXOOHO20 cuzHana

TexHu4Yeckasa xapaktepucTuka

3HauveHune

Konn4yecTBo aHanoroBbIX BbIXOA0B

1 (Npy Hanu4yme Ha Moayne paclmnpeHus)

Twn BbIXOAHOrO aHaforoBoro curHana

YHudpumumposaHHele (FTOCT26.011-80)
[MOCTOSAHHbLIN TOK:

O1 0 MA 0o 5 MA, RH <2000 Om

O1 0 MA po 20 MA, RH £ 500 Om

Ot 4 MA go 20 MA, RH < 500 Om

Harpysku

BbIXOOHOro curHana ot UsBMeHeHUda conpoTuBIrieHNA

OT0B oo 10 B, RH = 2 kOm (no otgensHoMy
3akasy)

Paspewatoulas cnocobHocTb LIAT 12 paspsigoBs

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOWM <04 %

norpeLHocT! hopMMpOBaHNS BbIXOQHOMO CUrHana

nocrne KanubpoBkn

JononHutenesHasi NOrpeLlHoOCTb OPMUPOBAHNUS <0,1%

Mpenen gonyckaemon 4ONONHUTENBHON
NOrpeLIHoOCTH, Bbi3BaHHOW U3MEHEHNEM
TemnepaTtypbl OKpyxatoLlen cpeabl

<04 %/10°C

"anbBaHW4eckas pa3BdA3Ka aHanoroeoro Bbixoaa

Bbixoa ranbBaHU4eCKM U30NMPOBaHbl OT BXOAOB U
OCTanbHbIX Lienew, HanpsbkeHne ranbBaHUYeCcKon
pa3Bs3ku He meHee 500 B




1.3.3 [IncKkpeTHble BXOAHbIe CUrHanbl

BHumaHue! B 6a3oeol modenu uHdukamopa NTM-16 He npedycmompeHa 803MOXHOCMb MOOKITIOHEHUS
OuUCKpemHbIX 8XO0HbIX cugHanos. [JaHHasi 803MOXHOCMb Cyujecmayem rpu 3akase Modyrisi pacuUpPeHUs.

Tabnuuya 1.3.3 - TexHu4yeckue xapakmepucmuku OUCKPemHbIX 8XOOHbIX CUSHaI08

TexHU4Yeckas XxapakTepucTuka

3Ha4yeHue

KonuyectBo ANCKPETHBLIX BXOAOB:
B 6Ga3oBow mogenu nHgukatopa
Ha mogyne pacwwnperus YCO

HeT
[o 32 (cm. Tabnuuy 1.4.2)

OTKIMKOYEHO

CwurHan norundeckoro "0" — coctosiHmne

CwurHan normyeckon "1" — coctosiHme BKITKOYEHO

0-7 B, oTpruaTensHOM NONSPHOCTH
18-30 B, oTpuuaTensHOn NONsApHOCTH

BxogHow Tok (noTpebnenne no Bxony)

<10 MA

"anbBaHW4eckas pa3BA3ka OUCKPETHbIX BXO40B

Bxoabl cBsi3aHbI nonapHO U rafibBaHN4YeCKN
N30JIMPOBaHbI OT APYrMX BXO40B U OCTalIbHbIX ueneu

1.3.4 IncKpeTHbIe BbIXOAHbIe CUrHanNbI

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku QUCKPEeMmHbIX 8bIXOOHbIX CU2HAaI08

TexHU4ecKasa xapakTepucTuka

3HaueHue

BasoBasa Mogenb Mogaynb paclumpeHus

KonnyectBo AMCKPETHbIX BbIXO40B

2 no 32

- TpaH3ucmop:

MaKCcuMaribHoOe HanpsaxXeHune un
TOK KOMMYyTauUumn

0o 40 B, 100 mA nocTtosiHHOro 0o 40 B, 100 MA NoCTOSAHHOIO TOKa

TOKa

- Pene(nepeknoyaembili KOHMakm):

MaKCMMaribHOe HanpsaxXeHune u
TOK KOMMYyTauunmn

Twn BbIXOAA

HeT UCMNONHEeHns 0o 250 B, 5A nepemMeHHOro Toka npu
PE3UCTUBHON Harpyske;
or5B,10MA 00 30B,5 A
NOCTOSIHHO-TO TOKa MpU pe3nCTUBHOMN
Harpyske;

0o 250 B, 1,5 A nepemMeHHoOro Toka

npu I/IH/J,yKTMBHOI7I Harpyske

(cosp=0.4);
Curnan norudeckoro "0" pa3oMKHYTOEe COCTOsIHUE Pa3oMKHYTOE COCTOSIHWE KOHTaKTOB
KOHTaKTOB pere. perne.
CwvrHan nornyeckon "1" 3aMKHYTOe COCTOsIHVE 3aMKHYTO€ COCTOSIHWE KOHTaKTOB
KOHTaKkTOB perne. perne.

Bug Harpysku

aKTuUBHaa, MUHOYKTUBHaA aKTuUBHadA, HOYKTUBHaA

[anbBaHMYeckas pasBs3ka
aHanoroBbIiX BX040B

BbIxoapbl ranbBaHN4ecku
N30MMPOBaHbl OT APYrMX BXOAOB U
ocTanbHbIX Lenew, HanpshxeHne
ranbBaHNYEeCKOW Pa3BsA3KM HE MeHee
1500 B

Bbixogbl ranbBaHn4ecku
N30MMPOBaHbl OT APYrMX BXOAOB
N ocTanbHbIX Lene,
HanpsxeHue ranbBaHN4YeCcKon
pa3Bs3ku He meHee 1500 B

1.3.5 NocnepoBartenbHbIN nHTepdenc RS-485

Tabnuua 1.3.5 - TexHu4eckue xapakmepucmuku rnocrnedosamesnibHo2o uHmepgelica RS-485

TexHU4ecKas xapakTepucTuka

3HauyeHue

KoHdomrypauumu cetu

MHoroto4ye4Has

Konnyectso npnbopos

32 Ha OHOM CEerMmeHTe

MakcumanbHas gnvHa nuHuK B
npepenax ogHoro cerMmeHTa ceTun

1200 meTpoB

KonnyecTBo aKkTUBHbIX
nepegatymkoB

1

[unana3oH ceTeBbIX agpecoB 255

CkopocTb 06MeHa/annHa nuHnm 62,5 kbut/c 1200 m

CBA3N (3aBMCMMOCTb 375 kbut/c 300 m

9KCMOHeHUMarnbHas): 2400 kbuTt/c 100 m
10000 kbuTt/c 10m

lMpumeyarue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c
pekomMeHOyemcsl UCosib308ame IKPaHUPOBaHHbIE 8UMbIE aphbi.

Tun npuemMonepegartymkoB

OncdepeHumanbHbIv, NOTEHUMANbHbIN

Bua kabens

BuTtas napa, skpaHupoBaHHasi BUTasi napa

ManbBaHW4Yeckas pasBsa3ka

WHTepdenc ranbBaHNYeCKM N30NIMPOBaH OT BXOAOB-BbIXOA0B U
ocCTasnbHbIX Lenen
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[MpodomkeHue mabnuybl 1.3.5 - TexHUYeCKUe xapakmepucmuku rnocnedosamesibHo2o uHmepgetica RS-485

TexHuYeckKasa XxapakTtepucTuka

3HaueHune

[MpoTokon cBsA3n

Modbus pexxum RTU (Remote Terminal Unit)

HasHaueHuve nHtepdoeiica

[nsi KoHbUryprpoBaHus HAMKaTOpPa, A51S UCNOSb30BaHUS B KAYECTBE
yAaneHHoro ycTponcTea npu pabote B COBPEMEHHbIX CETAX
ynpasrneHusi u cbopa MHdopmauum (npyema-nepesayn koMaHa u
OaHHbIX)

lanbBaHW4Yeckas pa3Bsaka
uHTepdenca

NHTepdeic ranbBaHNYeckn 30IMpoBaHbl OT APYTUX BXOAOB U
oCTarbHbIX Lienen, HanpspkeHve ranbBaHNYeckon pasBA3ku He MeHee
500 B

1.3.6 dnekTpnyeckue pgaHHbIe

Tabnuya 1.3.6 - TexHuYyeckue xapakmepucmuKU 3/1eKmponumaHusi

TexHUYecKasi XxapaKkTepucTmka

3Ha4yeHue

OnekTponuTaHue (NOAKMYeHne K
cetn):

- NOCTOSIHHOIO TOKa

- NepeMeHHoro Toka

oT 18B go 36B
oT 100B go 242B, 50"y

MoTpebnsemsbivi TOk No nuTaHuio 24B

< 350 MA

[MoTpebnsemas MOLWHOCTb OT CETU
nepemMmeHHoro Toka 2208

<10BA

3awmTa gaHHbIX

EEPROM, cerHeToanekTpuyeckas NVRAM

1.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.7 - Ycnosus akcrninyamayuu

TexHU4ecKasa xapakTepucTuka

3HauyeHue

Kopnyc (BxLUxI):

96 x 96 x 189 Mm

MoHTaxHas rnybuHa

190 mm

Temnepatypa OKpyxatwLLern cpeapl

ot muHyc 40 °C go nntoc 70 °C

ATMocepHoe faBneHve

ot 84 klMa go 106,7 klMa

Bubpauwms (4acToTHOW/amnnuTygHON)

no 60ry / go 0,1Mm

MNomelleHne

3aKpbITOE, B3pbIBO-, NOXXapobesonacHoe.

Bo3gyx B nomMeLleHUn He OOMmKeH coaepkaTb MNbinv U NpUMecu
arpeccyBHbIX NAPOB M ra3oB, BbI3bIBAKOLLMX KOPPO3MIO (B YaCTHOCTHU:
rasoBs, COAepPKaLLMX CEPHUCTbIE COEANHEHMS UM aMMUaK).

[MonoxeHwe npyu MoOHTaxe

cornacHo npoekTta

CT1eneHb 3alunThl

IP30

Macca 6noka, He 6onee

600 r

1.4 CocTtaB nHgukartopa

Tabnuuya 1.4.1 - O6bem nocmasku uHoukamopa UTM-16

O6o3HaveHne HavnmeHoBaHune Konunuecteo MNprumevaHve
MPMK. 421457 051 Wngukatop TeXHOJ'IO[I/IHeCKI/IVI 1w
MuKponpoueccopHbii ITM-16
KB3-52-01 1 npw ycnosuu 3akasa
M3-02 KoMnneKT MOHTa)XHbIX 3aKMMHbIX 1 YcTraHaBnmBaeTcs Ha
3NEeMEeHTOB (2 3axxuma) | Kopnyce nHgukartopa
734-108 PoseTka npsmas 1

MPMK. 421457.051 IC

MacnopTt

1

1 wWr.

MPMK. 421457.051 PO

PykoBoacTBO No aKcnnyaTaumm

1

1 ak3emnnsip Ha BCce
3aKka3aHHble Npnbopbl Npu
nocTaBke B 04VH agpec

231-103/026-000

PoseTka yrnosas

TONbKO ANS UHOMKaTopa C
nutaHnem 220B

TONbKO AN MHAUKaTopa C

734-203 PoseTka npsmas 1
nutaHuem 24B

236-332 Pblyar MOHTaXHbIN 1

231-131 Pbiyar MOHTaXHbIiA 1 TONBKO ANNA MHAMKATopa ¢
nutaHnem 220 B

734-130 Pbluar MOHTaXHbIik 1 TOTBKO ANA MHAMKATOpa C

nutaHmem 24 B

B cnyyae 3akasa moayns paclumpeHus HeobxoamMmo 3akasaTb KIEMMHO-0/104HOE CoeUHEHUE COrMNacHO

Tabnuue 1.4.2
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Tabnuya 1.4.2 — Beibop Kb3 coenacHo 3akazaHHO20 MOyt pacliupeHus

No HaunmeHo- KonuuyecTtBo CurHansl Mopgenb KB3
BaHue (B 3aBMCMMOCTM OT TUNa

Moaynsi BbIXOAHbIX CUrHaNoB)

yco DI | DO | AO Tun KB3 Twun BbiIxoga

1 MP-52-10 16 0 0 16 DI KB3-24-20 TpaH3NCTOPHbIN

2 MP-52-11 16 0 1 16Dl + 1AO KB3-24-20 TpaH3UCTOPHbIN

3 MP-52-12 8 8 0 | 8DI +8DO(T) KB3-24-20 TpaH3MCTOpPHBbIN
8Dl + 8DO(P) KB3-40P-01 PenenHbin

4 MP-52-13 8 8 1 | 8DI +8DO(T) + 1AO KB3-24-20 TpaH3MCTOPHbIN
8Dl + 8DO(P) + 1A0 KB3-40P-01 PenenHbin

5 MP-52-14 0 16 0 | 16DO(T) KB3-24-20 TpaH3MCTOpPHbIN
16DO(P) KB3-54P-01 PenelHbin

6 MP-52-15 0 16 1 16DO(T) + 1A0 KB3-24-20 TpaH3MCTOpPHBbIN
16DO(P) + 1A0 KB3-54P-01 PenenHbin

4 MP-52-30 32 0 0 [ 32Dl KB3-51-01 TpaH3NCTOPHbIN

5 MP-52-31 24 8 0 | 24Dl + 8DO(T) KB3-51-01 TpaH3MCTOpPHbIN
24Dl + 8DO(P) KB3-41P-01 PeneinHbin

6 MP-52-32 16 | 16 0 | 16Dl + 16DO(T) KB3-51-01 TpaH3MCTOpPHbIN
16DI + 16DO(P) KB3-51P-01 PeneinHbin

7 MP-52-33 8 24 0 | 8DI+ 8DO(T)+ 16DO(T) KB3-51-01 TpaH3MCTOpPHbIN
8DI+ 8DO(P)+ 16DO(P) KB3-44P-01 PenenHbiin

8 MP-52-34 0 32 0 | 16DO(T) + 16DO(T) KB3-51-01 TpaH3MCTOpPHbIN
16DO(P) + 16DO(P) KB3-55P-01 PeneinHbin

1.5 MepeyeHb NpUHaANEXHOCTEN

1.5.1 lepeyeHb CpPeacTB M3MEPEHUs, UHCTPYMEHTa W MNPUHAONEXHOCTEN, KOTOpble HeOoOXOAMMbI Npu
o6cnyxusaHum nHoukatopa NTM-16, npvBeaeHsl B Tabnvue 1.5.1.

Tabnuuya 1.5.1 - NepeyeHb cpedcme usMepeHus, UHCmMpyMeHma u npuHadnexHocmel, Komopblie HeobxoOumbl rpu

aKcrnyamayuu uHOukamopa NTM-16

HaunmeHoBaHue cpeacTB usmepeHus, UHCTPYMEHTa
n HpMHaAHe)KHOCTeVI

HasHaueHue

1 BonbTmeTp yHuBepcanbHbin L300

I/13mepeH|/|e BbIXOOHOro curHana m KOHTpoIb
HanpsaXxeHua nutaHua

2 MarasuH conpoTtusneHnn P4831

3agartymk curHana

3 AndpdbepeHumancHbii BonbTMeTp B1-12

3agartymk curHana u n3MepeHune BbIXogHOoro curHana

4 MerommeTp 4108

Mi3mepeHne conpoTBAEHUS N30NALMN

5 MNuHUET MeanLMHCKNA

lMpoBepka ka4yecTBa MOHTaXxa

6 OTBépTKa

Pa3bopka kopnyca

7 Msarkas 653b

QOu4mncTKa OT NbIN U rpasu

1.6 MapkupoBKa 1 ynakoBka

1.6.1 MapkupoBka MHOUKaTopa BbinonHeHa cornacHo TOCT 26828 Ha Tabnuuke ¢ pasMepamu CornacHo
FOCT 12971, koTopas kpenutcs Ha GOKOBOW CTEHKE Kopnyca MHAuKaTopa.
1.6.2 MNnombupoBaHne uHOuKaTopa MPeanpuATUEM-U3TOTOBUTENEM MpU BbIMyCKE M3 MPOU3BOACTBA He

npeaycMOTPEHO.

1.6.3 YnakoBka nHgukatopa cootseTcTByeT TpeboBaHuam MOCT 23170.
1.6.4 NHgmkaTop B COOTBETCTBMM C KOMMIIEKTOM MOCTABKM YMakoBaHO COMMAcHO YepTexam npeanpusitus-

N3roToBUTENA.

2. Ha3HaueHwue. q)yHKLIMOHa.ﬂbeIe BO3MOXHOCTU

Cmpykmypa uHlukamopa UTM-16 nocpedcmeomM KoHgpu2ypayuu moxem 6bImb usMeHeHa makum
obpasom, Yymo mMo2ym 6bimb peuweHbl credyroujue 3adaqyu asmomMamusayuu:

v \amepuTenb-uHamMkaTop napameTpoB C cUrHanuMsaumein MUMHUMyMa U Makcumyma

v YCTPOWCTBO cUrHanusaumm, AByx-, TPEX- UM MHOTOMO3ULIMOHHOIO YNpaBneHns

v/ CUCTEMbI LMPPOBON MHAMKALIMM TEXHONOMMYECKUX NapaMeTpoB

v’ YOaneHHble yCTpocTBa CBSA3N C 06EKTOM M MHAMKALMEN

v TepputopurarnbHO pacnpeaeneHHble U NokanbHble CUCTEMbI ypaBreHus

v iHpukaTop napameTpa nepegasaemMoro no uHTepdeiicy.
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BHyTpeHHss nporpammHas namsate uHgukatopa WTM-16 copepxut Gonbluoe KONMMYeCTBO CTaHAaPTHbIX
dYHKUUA HeoBXOAMMbIX NS YNpaBNeHNs TEXHONOMMYECKMMMN NPoLeccamMmm U peLleHns BoMbLUMHCTBA UHXEHEPHbIX
NPUKNagHbIX 3agay, Hanpumep, Taknx Kak:

e CpaBHeHWe pesynbTaTa npeobpasoBaHUs C yCTaBkamMyM MUHUMYM W MakCUMyM, W CUrHanmsaumio
OTKJTOHEHMUN,

e NporpammHas kannbposka KaHana no BHeLLIHeMY 06pa3L0oBOMY MCTOYHMKY aHaNoroBoro curHana,
undposas punbTpaumsa (4N ocnabneHns BIMAHUSA NPOMbILIIIEHHBLIX MOMEX),

e npeobpasoBaTens BXOQHOro curHana,

® KYCOYHO-NIMHENHAasa MHTepPnonauns BXOAHOro curHana no 20-Tu Toykam,

e MacluTabupoBaHue LuKanbl U3MepPSeMOoro napameTpa,
[ ]
[ ]

KOH(UryprpoBaHue Normku paboTbl BbIXOAHbBIX AUCKPETHBLIX YCTPOUCTB,
peTpaHCMUCCHSl BXOAHOTO aHanoroBoro napamMeTpa Ha aHamnoroBbli BbIXOA YCTpoicTBa (B crnyyae 3akasa
MOAYISA paclUMPeHns ¢ aHanoroBbiM Bbixogom AQO) 1 MHoroe ap.

Mupukatop UTM-16 koHUrypupytoTca npy noMoLLm nepeaHen naHenu npuéopa unm Yyepes ranbBaHN4eckm
pasgeneHHbli uHTepdernic RS-485 (npotokon ModBus), 4To Takke no3BonseT ucrnonb3oBaTb Npubop B KayecTse
yAaneHHoro nHamkatopa npu pabote B COBPEMEHHbIX CETAX ynpaBreHns 1 cbopa uHdopmMaumm.

MapameTpbl KOHMUrypaumm nignkatopa MTM-16 coxpaHsoTca B 3HEProHe3aBUCMMON NaMsITU.

WHonkatop WTM-16 mMoxeT u3rotaBnMBaTbCs MO  WHAMBMAYANbHOMY TeXHWYECKOMY 3afaHuio Ans
BbINOSIHEHMS KOHKPETHOM TEXHOSIOrMYECKON 3aaaun.

3. KoHCTpyKUuMAa nHamkatTopa u npuHumMn paboTbl

3.1 KoHCTpyKUMA nHaMKaTopa U areMeHTbl onepaTUuBHOro yrpaBfieHUs

MnactmaccoBbii kopnyc (rabapuTHble pas3mepbl yKa3aHbl B MPUIOXEHUM A TeKyLlero pykoBoAcCTBa Mo
akcnnyatauum).

®PpoHTanbHbIM 610K NepeaHen NaHenu ¢ aneMeHTaMm obCcnyxmBaHus (KnasnaTypon) U MHOUKaLUuK,

Ha 3agHei cTeHke pa3melleHbl pasbeMbl 5151 NOAKNHOYEHNS KNEMMHO-0/104HbIX COeAMHUTENEN, CbEMHbIE
pa3beM-KNeMMbl K KOTOPbIM MOAKITIOYATCA MMTAHNE U UHTEPdENC.

BHyTpy npubopa HaxoaaTcst nnatbl NeYaTHOrO MOHTAXa, Ha KOTOPbIX pa3MeLLeHbl Paguo3rIEMEHTHI.

[Onsa HabniogeHns 3a TexHonormyeckum npoueccom nHaukatop MTM-16 obopynoBaH akTMBHBIM OBYX U
yeTblpexpaspsaaHeiM  LMAPOBBIMA  ANCMNEAMU AN OTOOpaeHUs HOMepa KaHama W 3HavyeHust M3mMepsemMon
BEMNYMHBI, HEOOXOAMMbBIM KONMYECTBOM KNaBuULL 0OCMYXMBaHNA U CUrHANM3aLMOHHbIX CBETOANOAHBIX MHOANKATOPOB
0N pasnnyHbIX CTaTyCHbIX PEXMMOB U CUrHanoB. BHelwHui Bua nepegHen naHenu nigukatopa MTM-16 npuseaeH
Ha pucyHke 3.1.

Lindposble
aucnneun 44
npubopa "" MIKPOA CBeToanoaHble
_KAHATN VHOVKATOpPbI
- i - - Min n Max
CBeToanoaHbIi h
aavkarop) Knasuwimn
VHTepderica nporpamMmmmpo-
BaHWs
CeeToanoaHble
mHaukatopsbl K1
n K2
CeeToanoaHble
MHOMKATOPbI
AL1unAL2

PucyHrok 3.1 - BHewHut eud nepedHel naHenu uHoukamopa NTM-16.
3.1.1 Ha3sHauyeHue uncpoBOro Aucnnesa nepegHen NaHenm

[ByxpaspagHbii  LMdpPOBOM AMChner nepefHen naHenu wuHoukatopa WTM-16 B pexume PABOTA
WHOMLUMPYET HOMEP TEKYLLero kaHana nHaukaumm.
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YUeTbipexpaspsigHbii LMPOBOA Aucnnen nepegHen naHenu uHgukatopa UTM-16 B pexume PABOTA
WHANLIMPYET 3HaYeHne n3MepsieMoro napameTpa.

B pexume KOHOUIYPUPOBAHWE paByxpa3psgoHbin  UMGPOBOM  AWUCMNER WHAWLMPYET YpPOBEHb
KOHpurypauum, 3atem HoMep NMyHKTa MeHH0.

B pexnvme KOHOUTYPUPOBAHWME uyeTbipexpas3psioHbii LMGPOBOA OUCTINEN WHAMLMPYET 3HadeHune
napamMeTpa BblIGpaHHOro napameTpa MeHH.
3.1.2 HazHa4yeHune cBeTOAUOAHLIX UHOMKATOPOB

HasHaueHune ceeToamnoaHbix nHamkatopos NTM-16 npusegeHo B Tabnuue 3.1

Tabnuya 3.1 — HasHa4eHue ce8emoOuUOOHbIX UHOUKamopos

HanmeHoBaHue OnucaHue

e UHaukaTopbl 1-16 Ceetutca (MuraeT), ecnu 3HayeHne U3MEPSEMOW BerMYMHbI, COOTBETCTBYIOLLENO
KaHana, npeBbIllaeT 3HaYeHMe YCTaBOK CUrHanmsaumm.

o UnpaukaTop K1 CBeTuTCH, ecnu BKIMOYEH NepBbI ANCKPeTHbIN Bbixogd DO1 (c yyeTom napameTpa
iDOT.05)

e UngukaTtop K2 CBeTuTCH, ecnu BKIIOYEH BTOPOW AMCKpeTHbIM Bbixog DO2 (¢ yyeTom napametpa
iDOT.05)

e UnpukaTop IHT MwuraeT, ecnv npoucxoauT nepefada AaHHbIX MO UHTEPMENCHOMY KaHarny CBSI3U.

(LAN)

e UngukaTtop AL1 CeTunTCH, ecnu BKMYeH nepBbin ANCKpeTHbIN Bbixog DO1 (6e3 yyeta napameTpa
iDOT.05)

e UnpgukaTtop AL2 CBeTutcs, ecnun BKIKOYEH BTOPON AMCKPETHbIM Bbixogq DO2 (6e3 ydyeTa napameTpa
iDOT.05)

3.1.3 Ha3sHauyeHue kKnaBuLl

HasHnaueHune knasuw NTM-16 npuseneHo B Tabnumue 3.2

Tabnuya 3.2 — HasHa4YeHue Knasuw uHoukamopa
HanmeHoBaHue OnucaHune

e KnaBuwa [A] KnaBuwa «6onbwe». [Mpn Kaxgom HaxaTuum 3TOM KNaBuULIK  OCYLLECTBASETCS
yBenmyeHne 3Ha4YeHnst UaMeHaemMoro napameTpa. [py yoepXvBaHuM 3TOW KNaeBuvwn B
Ha)kaToM NONOXEHUN yBENMYEHNE 3HAaYEHNIN MPOUCXOAUT HEMPEPbIBHO.

e KnaBuwa [V] Knasvwa «MeHble». [lpyM KaxaoM HaxaTuuM 9TOM KhaBWULLKM  OCYLLEeCTBRSEeTCs
YMeHbLLEHNe 3Ha4YeHusa n3MeHsiemoro napameTtpa. [pu yaepxuBaHum 3TOW KnasBuLLK
B HaXXaTOM MONOXEHUU YMEHbLUEHWE 3HaYEHUI NPOUCXOANT HEeNpepPbIBHO.

e Knasuwa [Q] KnaBuwa npegHa3HavyeHa AnNS Bbi30Ba MEHK KOHdwmrypauuum, Ons OTMEHbI
BbIMOJNTHAEMbIX JEVCTBMIA U BbIXOAA U3 MEHIO KOHUIypaumu.
e KnaBuwa [¢'] Knasnwa «BBog» npegHasHayeHa Ans ukcauum BBEAEHHOro 3HaueHUs YPOBHS

KOHOMIrypMpoBaHusi, 1 NOATBEPXKAEHNS BXOAA B PEXMM KOHpUrypaumu.

o Knaeuwa [NekHT] Wcnonb3yeTca ans nepexoga Mexay kaHanamu. B pexume «PabGota» npu
yaepXuBaHun Knaevwn OygeT OCywecTBreH aBTOMaTUYECKU nepexod  mexagy
KaHanamu Cc 3agaHHbIM MHTEPBAIOM BPEMEHM.

o KnaBuwa [NekH!] VMcnonb3yeTca ans nepexofa Mexay KaHanamv UHAMLUPOBaHWS.

3.1.4 CtpykTtypHas cxema uHgukatopa UTM-16

Al1-AlS - BEXOgHEIE M3MEPASMBIE N / r "
- —

SRR A B b / Naxens MHOWKALWK 1

KNagnaTypa

B P —

AlS-ANMG - BXOOHBIE HIMESPREMBIE W / =
KOHTPONUpYEMbIE NapameTpbi - // ——=| MWKPOKOHTPONNER / AQ AHANOroELIA BRIXOG
-(—// —_—

peTpaHcMUCCHi [onuMa)
- anroputv obpaboTkn

TemnepatypHan KOpPEKLWA . (BXOJHOMO CUTHaNa
XONOQHOMC CNan TeprMonap -koHMrypaLua AL1, AL2 - IncKpeTHbIE BhIXOGbI,
WIMEDPWUTENLHOTD KEHANE - / — paBoTaloyme no sanaHHoR
“ NonNL30BaTENEM NOrMKE PaboTel

NocnegosarTensHbIM

wHTepdeinc R5-485 - {

KoHtrypuposasue, NpUen- / 3 Nutanwne:

nepegaya KomaHg ¥ gaHHbX . —-E—/ — =248;
~220B

PucyHok 3.2 - CmpykmypHasi cxema uHoukamopa UTM-16
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3.1.5 ®dyHKUMOHanbHasa cxema uHamkaropa UTM-16

Bnokceregoro
obmera

I

DyHKUMOHANEHBIA BROK Dopmuposatens
HOpManuaauuu n R ~—> asanorosoro —> AO
Macwrabuposaxus Nel BbIXOA3
Bnok
KOMMYTaUMH
> auanoroseix Tloruueckuit Gnok ALY
CHrHanos o YCTPOWHCTBO
CpaBHeHMuA,
DyHKUMOHANLHBI Bnok cupr:anusamp —>{ AL2
HOPManu3aun u =

maciwrabuposanua Ne 16

ADMIKPOA ITM-16

KAHAN NAPAMETP
A
| Y/
HT
O

ALt 1
0o
58 B

9
5005

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHOukamopa UTM-16

3.2 MpuHUMNn paboTtbl HankaTopa UTM-16

Mupukatop NTM-16, CTpyKTypHas cxema KOTOpPOro npveefdeHa Ha pucyHke 3.2 n yHKUMOHarnbHas Ha
pucyHke 3.3, npeactaensetr coboOM YCTPOMCTBO M3MEPEHWUs 3HAYeHWst BXOOHOro napameTtpa, obpaboTkm u
npeobpa3oBaHus.

WMupukatop WNTM-16 pabotaeTr nog  ynpaBleHUWEM  COBPEMEHHOIO,  BbICOKOMHTErPUPOBAHHOIO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbicOKockopocTHo KMOIT TexHonormm ¢ HU3KUM
3HepronoTpebneHnem. B NOCTOSAHHOM 3anoMUHAKLWEM YCTPOMUCTBE pacnonaraeTcst 6onbLioe Konmy4ecTso yHKLUIA
ana peweHus 3agad KoHTpons. [locpedcTBOM KOHMUIYpUpPOBaHMS MONb30BaTellb MOXET CaMOCTOSATENbHO
HacTpavBaTb MHAMKATOP Ha pelueHne onpeaeneHHbIX 3aaay.

WHuomkatop UTM-16 ocHalwleH aHanoro-umdpoBbiM npeobpasoBatenem, yanamu LUEPPO-ANCKPETHOIO
BbIBOAA, CTOPOXEBLIMW CXEMaMu [Ansl KOHTPONs LUUKNOB paboTbl MporpamMmbl, 3HEProHe3aBWCUMOW MaMATbHO
EEPROM, NVRAM ansi coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHpUrypauum n AaHHbIX.

BHyTpeHHsAs nporpamma uHgukatopa UTM-16 yHKUMOHMPYET C MOCTOSIHHBbIM BPEMEHHbIM LMKIioM. B
Hayane Kaxgoro uUMKna BHYTpeHHel paboyelrt nporpaMmbl CUUTHIBAETCS 3HAYEHUE aHaNoroBOro BX0Aa,
Nnpou3BoanNTCS cuuTbiBaHWe M obpaboTka knaBuaTtypbl (NogaBreHve gpebesra u obHapyxeHue LOCTOBEPHOCTM),
npueMm KomMaHg W [aHHbIX W3 nocnegosaTenbHOro uHTepdenca. [pn noMowm 3TUX BXOAHbLIX CUrHanoB
OCYLLECTBNAOTCA, B COOTBETCTBMM C 3anpOrpaMmMUpPOBAHHbIMU (PYHKUUAMW 1 NONb30BaTENbCKMMU NapaMeTpamMm
KOHUrypaumm, Bce pacdeTbl. [locne 3T0ro ocyLecTBNsSeTCa BbIBO4 MHOPMaLUM Ha aHarnoroBbI U OUCKPETHbIE
BbIXOAbl, WHAMKAUUOHHbIE 3MEMEHTbl, a Takke uKcaumusi BbIMUCIEHHLIX BENUYMH OIS pexuma nepegaydv
nocrnegoBaTenibHOro MHTepdenca.

3.2.1 MpuHUMN paboTbl 6110KOB 06PAGOTKN aHAaNOroBoro BXxoaa

AHanorosbIi curHan uMmeeTt npouedypy obpaboTtku. [laHHas npoueaypa ncnonb3yeTtcs AN npeactasneHns
aHanoroBoro curHana B HeobxoAMmo nonb3oBaTtento opme (HOPMUPOBAHHbBIN CUTHAMN B TEXHUYECKUX €AMHULAX).
Ha pucyHke 3.4 nokasaHa cxema o6paboTku aHanorosoro BXoAa.

Ha pucyHke npuHsiTele criegytowime ob6o3HayveHns:

1. @Qunbmp umnynbcHbIx nomex. Wcnomb3yeTca Onsg nogaeneHus uMmnynbCHbIX nomex. Onpepensercs
napametpom AIN.05 «MakcumanbHas AnUTENbHOCTb MMMYNbCHOW nomexmy». Ecnn B kakom nubo uumkne
N3MEpEeHNss TEXHOMOIMYECKOro napameTpa OOHapyXeHO ero usMeHeHue, TO MNpeArnonaraeTcsi BO3MOXHOCTb
AENCTBMSA MOMEXM U BbIXOAHOW CurHan ccopmupyeTtcs (C y4eTOM YyCpeOHEHUS U3MEpPUTENbHbIX 3Ha4YEeHWU) no
UCTEYEHUN YCTaHOBNEHHOIO BPEMEHN ANUTENBbHOCTU NMOMeXU. To ecTb, ecnn ANUTENbHOCTb U3MEHEHUS curHana
bonble 3agaHHOrO Trowexn, TO 3TO WM3MEHEHWE pacLUeHVMBAEeTCA Kak eCcTeCcTBEeHHOe W MpuWHMMaeTcs B
AanbHenLyo obpaboTky C 3aAepXKon BpeMeHU Tnowexn. PaboTa AaHHOro unbTpa BHOCUT AOMNOMHUTENbHOE
TPaHCNOPTHOE 3anasfjblBaHWe B CUCTEMY pPErynupoBaHWs, KOTOPOE paBHO BEeNUYMHE napameTpa
«MakcumanbHas AnNMTENbHOCTL UMMNYNbCHOW MoMexu». [1o3aToMy BCerga HyXHO CTPEMUTLCA MUHUMU3UPOBaTb
AaHHbIA napameTp.

2. Modyne HopMmanuszayuu cueHana. JTOT MOAYNb HOpManuayeT BXOOHOW aHanorosbli curHamn. BaxHow
yHKLMEN JAaHHOro MOy €CTb KOHTPOIb JOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanorosoro curHana Ha
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10% 3a [AmanasoH, KOTOpbIA YCTaHaBnMBaeTCs MNpu KanubpoBke WHOUKATOpa, MOAYMb MOCbINAeT curHan
WHAMKATOpY O HEAOCTOBEPHOCTM AaHHbIX B kaHarne. Npy 3ToOM ecnv CUrHan HXe Unu Bbille AaHHOTo AuanasoHa
Ha uUMdPOBOM Awucrhrnee roput «Err». B oBoux cnyyasix reHepupyeTtcs cobbiTve «pa3spbiB JIMHWM CBHA3U C
AaT4YMKOM».

3. [lMapamempsbi kanubposku. OnpenensaT TOYHOCTb KaHana U MEeHsITCA NpU 3aMeHe JaTyvka Unm nepexoae Ha
apyron tmun gatyuka. MNMogpobHee o KanmMbpoBkax aHanoroBblX BXOAOB CMOTPUTE B pasfene MnocBSALEeHHOMY
KannbépoBkam.

Yoobers mome AINT Wamepgeic
—_— e e
| - I
| N I
| Hemengeicriil |
| PUABTD LMTYABLHNY Modiyne HagMamUEaLY il I
|—— ———2 |
/4 / I T g oot MGy KapeKiLY I
Tizar| [ I | ~ sorarve b )
c AU 7% | =
A0S ANIOT ANIOP 700 KOGDINMTT a4 -
[opaemps P 121 6 p—1
oy 3 a9

a017
Teprongpa =
TBP (-1

PucyHok 3.4 — briok-cxema ¢hyHKUUOHarbHbIX 6510K08 HopMmarnu3sayuu u macwmabuposaHus

4. OkcrioHeHYuanbHbil ¢unbmp. GUNbTp MCNONb3yeTCsl ANA NoOABMEHUA NoMeX, a Takke Ans NoAaBneHus
«apebesray nHOMKaLUM (4acTbiX M3MEHEHUI MOKasaHWUs MHAMKaTopa M3-3a konebaHui BXOOQHOro napameTpa).
Onpepensetcsa napametpom AIN1.04(AIN2.04) «IMocTosiHHas BpeMeHn LudpoBoro punstpa.

5. Modynb macwmabuposaHusi cuegHana. ATOT ModyNnb NUHeapu3yeT U MacluTabupyeT BXOOAHOW CUrHam corfacHo
330aHHON Monb3oBaTeNemM HOMWHAINbHOM CTATUYECKOW XapaKTepUCTUKM [aTyMka, KOTOPbIA MOOKMIOYEH K
AaHHomy Bxoay. MimeeTcs B BuAy, YTO UMEHHO 30eCb BbIOMpaeTcsa TN NOAKIFOYEHHOrO K kKaHany aatymka. Takke
B 9TOM MOAyrfe eCTb BO3MOXHOCTb M3BMEYEHUs KBaApaTHOrO KOpHSA M3 Bxogswlero curHana. Nonb3oBaTenb
UMEET BO3MOXHOCTb NTMHEeapmn3oBaTh CUrHam no COOCTBEHHOW KPUBOW NMHeapu3aLmu.

6. Tabnuuya koopduHam nuHeapu3ayuu cuzHana. JaHHaa Tabnuua onpegenseT KOoOpAUHATLI NMONb30BaATENbCKON
nuHeapusaummn, napameTpbl KOTOPOW 3agaloTce Ha ypoBHe kKoHpurypauum LNX n LNY.

7. Modynb Koppekyuu aHano2o8020 exoda. B aTom moayne curHan, npeobpasoBaHHbIM B NpeablayLmx 6nokax,
cMmellaeTca Ha 3agaHHoe nonb3oBaTtenem (ypoeBeHb COR) 3HaueHue. 3HauyeHue KOppeKuMn CymmupyeTcs C
BXOOHbIM CWUrHaNoM WM BbIMUTAETCS U3 BXOOHOrO CWUrHamna, B 3aBMCMMOCTM OT 3Haka kKoaddpuumeHTa
KOppeKunu.

MpumeyvaHwue:
1. Mpun BbIbOpe TuNa AaTuMka C 3afdaHHbIM AMana3oHOM W3MepeHusi, B Mogyfle Hopmanusauumu curHana
napameTpbl BbICTABMNAOTCA aBTOMATUYECKN N U3MEHEHME X 3ab0KMPOBaHO.
2. Tpu uHTepdericHoM BBOAE HACTOMKM MOAyNs HOpManuaaumm u UnbTPOB HE MMEIOT CMbICHA, Tak Kak CUrHarn
no nHTepdency nepegaeTcsa cpasy B Moayrb MaclTabupoBaHns curHana.

3.2.2 MpuviHUMN paboTbl 6noka curHanusauumn

MpuHUKMN paboTbl 6roka curHanusaumm nokasaH Ha pucyHke 3.5.

Bnok curHanusauumn

Max

Min

BbiXxod napamMeTpa 3a
CHrHanM3aUWoHHBIE YCTABKH

PucyHok 3.5 — briok-cxema 6r10Kka cueHanusayuu
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KoHTponb Bbixoga napamMeTpoB 3a rpaHuubl YCTAaBOK CUrHanusauum nNpou3BOAWUTCA ANSA Kaxgow w3
BENWYMH. NS KaXgoro us aTux napameTpoB YCTaBKM MUHUMYMa, MakCUMyMa U rMcTepesnc 3a4aeTcs Ha YPOBHSX
KOHdMrypaumm 3Tux napameTpoB. Takke 3TV YCTaBKM MOXHO 3adaBaTb vepe3 MHTepdenc B COOTBETCTBYHOLLMX
pernctpax. CooTBeTCTBYIOLUME PErMCTPbI YKa3aHbl B Tabnuue B.1.

MHavkaTopbl Ha nepedHelt NaHeny nokasblBalT CUrHaNM3aumio Toro napameTpa, KOTOpbI BbIBOAWUTCH Ha
LuncpoBon AUCTNEN.

CurHanmsaumsa MmoxeT 6biTb ¢ 3anoMuHaHneM n 6e3. Ecnv napameTtp oTobpaxeHus curHanusaumm BoibpaH
SYS.05=0001 (c 3anoMuHaHueMm), TO Npu NpPeBbLILLEHNN N3MEPSEMON BEMMYMHOW YCTaBOK CUrHaNM3aumMm MHAMKaTop
CUrHanm3auum HadmHaeT muraTtb. Korga onepaTtop 3ameTun BbIXOA4 NapaMeTpa 3a YCTaBkv CUrHanm3aumm oH MoxeT
KBUTMPOBaTb CUrHan knasuwwen «Beig».

3.2.3 MpuHumun paboTbl MHOoroexogosoro «UIM».

Basosble gnckpeTHble Bbixodbl AL.01 1 AL.02 moryT 6bITb HAacTpoeHbl Ha noruky pabotel AL.01(AL.02)=7 -
mHoroexogosoe « JTM», npu 3Tom B NyHKTax MeHto 7 1 8 ypoBHs AL, HeobxoanmMo BbIGpaTb AnanasoH ANCKPETHbIX
BbIXOAOB, Npo cpabaTbiBaHMe KOTOPLIX 1 ByaeT curHanusnposaTtb MHorosxogosoe «UJT». Kaxabin 13 BbiGpaHHbIX
B AvanasoHe AMCKPETHbIX BbIXOAOB MOXHO HacTPOWUTb Ha CBO MOrMKy poboTbl. Takum obpas3om Ha oguH 6a3oBbi
AVCKPETHBIN BbIXOA MOXHO 3aBECTV CUrHanu3aumio no scem 16 aHanorosbIM BXOAaM.

3.3 MpuHUMN paboTbl NIOrM4YeCcKoOro yctpomcrea

Jlornyeckoe ycTporicTBO UMeeT crneaytowme OyHKLUn:
e KOMMnapaTop (YCTPOMNCTBO CPaBHEHWS);
® cUrHanusartop;
® [1BYXMO3MLMOHHbBIN perynstop.

HacTponku normyeckoro ycTpocTaa Npon3BoasiTCA Ha YPOBHE HAaCTPOWKM OUCKPETHbBIX BbIXOO0B.

MpuHUMN paboTbl NOrMyeckoro ycTponcTBa NokasaH Ha pucyHke 3.6. B nyHkTe meHo AL BbiGupaeTca
WCTOYHMK aHaroroBOro curHana Ans ynpaeBneHus OWMCKPeTHbIM BbixogoMm. Ha pwucyHke 3.6, ana npumepa,
WCTOYHMKOM YMpaBrieHus NepBbiM AWCKPETHbIM Bbixogom AL1 BbibpaHa mamepsieMas BenuumMHa obpaboTaHHasi
BTOPbIM (DYHKUMOHANbHbIM B6MOKOM HOpManusaumMm U maclwTabupoBaHus, a ANnsg BTOPOro OUCKPETHOro BbIXOAa —
BbIXOZ NepBOro pyHKUMoHanbHoro 6noka.

B nyHkTe meHo AL.00 BbiGupaeTca norvka paboTbl normyeckoro yctpornctea. Ha pucyHke 3.6 nokasaHo kKak
paboTaeT komnapatop - 8 3oHe MIN-MAX. CurHan dopmMupyeTcs Ha BbIXOA4Ee, Korga BXOLHOW CUrHam Haxogoutcst
mexay yctaskamm MIN n MAX. 3HayeHne 3TMX YCTaBOK 3agaeTcs B NyHkTax MeHio AL.02..04.

Jlornyeckoe ycTponcTeo

CpaBHeHue BxogHoro curHana c ycraskamu MIN-MAX

AL1.00 | Jloruka pa6oTtsl (0003 - B 3oHe MIN-MAX)
|
PV2 §
| : n/_\\
! AL1.03 | MAX ; :
| ' 1
L |atoa | Hist | :
| | | e
i AL1.02 | MIN i ;
I | § : . ~—~ ot
i ' ' ' : —
! : dopMnpoBaHMe BbIXOAHOrO CUrHana
! N T B Bttt
| | K1y | L
| | ' : i Bbikn/B
| | | | | ALl
PV16 1 I AL1.05= | |_
—> | =0(T) i I I -t
| | | K 1,

PucyHok 3.6 —=[Juazpamma pobomsi no2udeckux ycmpoticme

YnpaBnsaTe fOrMYyeckMmM YCTPOMCTBOM (ero OTKIMOYEeHMEM), OBOOLLEHHOW CcuUrHanusauuen MOXHO Takke
Yepes nHTepdenc.

BbIXOAHONM CUrHam Normyeckoro yCTPoOMCcTBa MOXET ObITb CTaTUHECKUM UMM UMMYITbCHBIM (AMHAMUYECKM)
C 3agjaHHoOM AnvHon wmnynbca. [py cTaTuyeckoM BbIXOAHOM CUrHane rornyeckoe YCTPOWCTBO hopMupyet
NIOrMYECKY0 eNHULY Ha NPOTSXKEHMW BPEMEHM, KOrAa NapaMeTp BXOAUT B 30HY 3aJaHHYH NOrMkon paboTbl. A npu
WUMMNYNbCHOM BbIXOAHOM CUrHane AfivHa BbIXOAHOIO UMMNynbca 3agaeTcsa B NyHkTe meHio AL.05. Ha pucyHke 3.6
UMMYNbCHBIA CUrHan n3obpaxeH cepoii 3anvMBKo CO BpEMEHEM ANUTENBHOCTU nMnynbca T.

Beixog norndeckoro yctponctaa (0/1) nogaeTtca Ha OUCKPETHLIN BbIXOA, KOTOPbIN hOPMUPYET COCTOSIHNE
pene BbIKIT/BKJI. Takke 3HayeHWe BbIxofda NOrMYECKOro yCTpoWCTBa 3anuchlBaloTCs B perncTpbl (cM.1abn.B.1).
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4. Acnonb3oBaHuMe Mo Ha3HAYeHUIo

4.1 3KkcnnyaTauMoOHHbIe OrpaHUYeHUA NPU UCNONb3OBaHMU NHAMKaTOpa

4.1.1 MecTo yctaHoBku nHamkatopa UTM-16 gomkHo oTBevaTb cneayroLmmM yCrnoBusm:

- obecneunBaTtb yA06HbIE YCNOBUS AN 06CNyXNBaHUSA U EMOHTaXa;

- Temnepartypa 1 OTHOCUTENbHAs BNaXXHOCTb OKPYXKaloLLEro BO3ayxa AOJKHA COOTBETCTBOBATb
TpeboBaHUAM KNMMMaTUYECKOro UCMOMHEHWS MHAMKATOPa;

- OKpyXatolliasi cpega He O0IKHa coaepXaTb TOKONPOBOAALLMX NPUMECEN, a TakkKe NpuMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanemn nHankaTopa;

- HaNPsYKEHHOCTb MarHUTHbIX NOMEN, BbI3BaHHbIX BHELUHUMW UCTOYHMKAMKU NepeMeHHOro Toka Yyactotomn 50
"4 MNK BbI3BAHHbLIX BHELLUHUMW UCTOYHMKaMM MOCTOAHHOIO TOKa, He AorkHa npeBbiwaTh 400 A/wm;

- NapameTpbl BUOpaLmmn AOIMKHbI COOTBETCTBOBATL UCMonHeHnto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyaTtauum nHankatopa HeobxoanMO UCKMYNTb:
- nonagaHve TOKONPOoBOAALLEN NbINN UMW XUAKOCTU BHYTPb UHANKATOPA;
- HanM4yne NOCTOPOHHUX NPEeAMETOB BONM3N MHAMKATOPA, YXyALUIAKLWNX ero0 eCTECTBEHHOE OXNaXaeHue.

4.1.3 Bo Bpems akcnnyataumm HeobxoouMMoO cneautb 3a TeMm, YTOObl MOACOEAMHEHHblE K WHAUKATOPY
npoBofa He nepenamMbiBanvcb B MECTaxX KOHTaKTa C KNnemMmamn 1 He UMeNn NOBPEXAEHUN N30MALNN.

4.2 NoaroToBKa MHAUKATOPA K UCMOJSIb30BaHUIO. Tpe6oBaHUA K MECTY YCTaHOBKMU
4.2.1 OceoboauTte nHANKaTOp OT YNaKoBKMK.

4.2.2 Tepen Hayanom MOHTaXa MHOUKaTopa Heo6GXOOUMO BbIMOMHWUTL BHELWHWA ocMoTp. [pyn aTom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXAHUYECKNX MOBPEXOEHUN.

4.2.3 NngmkaTtop MTM-16 paccunTaH Ha MOHTaXx B LLUMTE UMK Ha NynbTe.

4.2.4 WHgvkatop [OOMKeH ycTaHaBnuBaTbCA B 3aKpPbITOM B3pbiBOGE30NacHOM u noxapobes3onacHom
nomelleHnn. Mcnonb3ynte nHAuKaTOp Npu TemnepaTtype W BnaxHOCTW, OTBevalLlmx TpeboBaHUSM M yCrioBUSM
aKcnnyaTaumm ykasaHHbelM B rnase 1.3 HacTosLwen MHCTPYKLMK.

4.2.5 He 3arpomoxgante NpoCcTpaHCTBO BOKPYr YCTPOWCTBA ANs HOpManbHoOro tennoobmena. OTBeauTe
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTUNAUMM YCTpOWCTBa. He 3akpbiBanTe BEHTUNMSILUMOHHBIE OTBEPCTUS Ha
Kopnyce ycTponcTBa. Ecnu vHamkaTtop noaBepraeTca HarpeBaHuio, ONA €ro OXnaxaeHus A0 TemnepaTtypbl HuXe
70°C ucnonb3ynTe BEHTUMATOP.

4.2.6 NabapuTHble 1 NpucoeanHNTENbHbIE pa3mepbl MHankaTtopa NTM-16 npvBeaeHsbl B NpunoxeHumn A.

4.3 CoeanHeHue ¢ BHEWWHUMUN ycTponcTBaMu. BxoaHble 1 BbIXOAHbIE Lenu

4.3.1 BHUMAHUE!!! Tpun nogkntodeHun nHaukatopa MTM-16 cobniopaTh ykasaHus mep GesonacHocTu
pasgena 6.2 HacToALEN MHCTPYKLMK.

4.3.2 KabenbHble cBs3M, coeguHsilowmMe wuHaukaTtop WTM-16, noakniovatoTcs 4Yepe3  KremMmbl
CoeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aenctBytowmx "lMpaBun  ycTpoiicTea
ANEeKTPoyCTaHOBOK".

4.3.3 lNopakntoyeHne BXOAOB-BbIXOAOB K uHAMkaTopy UTM-16 npou3BogAaT B COOTBETCTBUM CO CXeMaMu
BHELLHUX COEQUHEHWN, NPpUBELEHHbIX B MPUNoXeHnn b.

4.3.4 Tpn nNOOKMYEHUM TNMHUIA CBA3W K BXOAHBIM WM BbIXOAHBIM KNeMMaM MpUHUManWTe Mepbl Mo
YMEHBLUEHUIO BIUSHUSA HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE W (MnM) BbIXOAHbIE LUIYMONOAABNSHOLLME
GunbTpbl ANsS uHAWkaTopa (B T.4. ceTeBble), LymonogaBnsiowme GuNbTpbl ANs nepudepuinHbiX YCTPOUCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble PUNbTPbLI aHANoroBbIX BXo4oB uHankatopa NTM-16.

4.3.5 He gonyckaeTtcst 06beauHsITb B 0gHOM kabene (Kryte) uenu, no KOTopbiM NepeaarTcs aHanoroBeble,
I/IHTep(*)eVICHbIe CUrHanbl U CUNbHOTOYHbIE CUTHaAllbHblIE WUINMU CUNBbHOTOYHbIE CWUIIOBbLIE LENW. ,D,J'Iﬂ YMEHbLUEeHNA
HaBeOdeHHOro wyma otaennte NMUHUUM BbICOKOro HanpsXeHuda vnu nnmHun, nposogdulne 3HavuTenbHble TOKWU, OT
OpYrMX NUHUIA, a Takke u3beraTe napannenbHoro WnM obLWero MOAKMOYEHUS C JIMHUSIMU MUTaHUS Mpu
NoAKMoYEeHUM K BbiBOOAM.
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4.3.6 HeobxoamMmocTb 3KpaHMpoBaHWsa kabernel, No KOTopbiM nNepegaeTcs MHAOpMauusi, 3aBUCUT OT
AnvHbl KabenbHbIX CBSA3eM U OT YPOBHS MOMEX B 30He Mpoknagkn kabens. PekomeHgyeTcs wcnonb3oBaTthb
nsonupytoLume Tpyoku, KaHasbl, NOTKA UM 3KPAHNPOBAHHBIE NINHWW.

4.3.7 [lpumMeHeHVWe SKpaHUPOBAHHOMW BUTOWM Mapbl B  MPOMbLILIEHHLIX YCMOBUSX  ABMSETCA
nNpeanoYTUTENbHBLIM, MOCKOMbKY obecneymBaeT MOrlydYeHWe BbICOKOrO COOTHOLUEHWMS CUrHan/lym w 3aliuTty oT
CUHA3HON NOMEXM.

4.3.8 lMNopakniovante cTabunnsaTopbl UMK LWYMOMNoAasnsaowme unbTpbl K nepudeprinHeiM ycTponcTeam,
rEHepupyOLWMM  3MEKTPOMAarHUTHble W MMMYMbCHbIE MOMeXu (B 4acTHOCTM, MoTopaMm, TpaHcdopmaTtopam,
coneHomgaMm, MarHMTHbIM KaTyLuKaM 1 Apyrum yCTPOMCTBaM, MMEIOLLMM U3NyYatoLme KOMMOHEHTbI).

4.4 Mogknro4veHne 3NeKTPONUTaHUA MHOUKATOPOB

441 BHUMAHMUE!!! Tlpn nogknioyeHWn 3MneKTponuUTaHWs MHOUKATOpPOB coOnoaaTh ykasaHus Mep
6e3onacHocTy pasfena 6.2 HacTosLEero pykoBOACTBA.

442 [Ons obGecneveHns crtabunbHon paboTbl obopyaoBaHus KonebaHus HanpsKeHns M 4acToThbl
nuTatoLLEen SNeKTpoCceTn AOMKHbI HAXOAUTLCA B Npefenax TeXHU4eckux TpeboBaHun, yka3aHHbIX B pasgene 1.3, a
[ONS KaXOoro COCTaBIsAOLLEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU Mo akcrnyaTaumun. Mpu
Heo6XoAMMOCTH, AN HEMPEPbIBHbIX TEXHOMOIMMYECKUX MpOLLECCOoB, AOMKHa ObiTb NpegycMOTpeHa 3awuta oT
OTKIMHOYEHMS (MNKN BbIXOAA U3 CTPOS) CUCTEMbI NMOLAAYM IMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHNKOB BecnepeboiHoro
nUTaHus.

4.4.3 [Ona vHOUKATOPOB C WCMOMHEHWEM ANs NUTaHus OT ceTu nepeMeHHoro Toka 220B. [MpoBoga
ANEKTPONUTaHUA CeTn nepemMeHHoro Toka 220B noaknoyaTcs pa3beMHbIM COeAMHUTENEM.

4.4.4 YctaHaBnvBas LWyMONoAasnsaowmni unbTp (CUrHanbHbIN Unv ceteBoin), 06s3aTensHO YyTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHwe W nmponyckaemble Toku). Pacrnonarante dunbTp Kak MOXHO Gnuxke K
WHAMKaTOPY.

4.5 KoHdmrypauma mHaukaTopa

4.5.1 NngukaTtopbl NTM-16 koHUrypupytoTcs npyv NOMOLWM nepefHen naHenu vHaukaTtopa unm yepes
ranbBaHWYeCKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To nos3BonsieT Takke KCNonb30BaTh
npubop B Ka4eCcTBe yAaneHHoro nHamkaTopa npu paboTte B COBPEMEHHbIX CETSAX ynpaBneHus u cbopa nHdopmaumm.

4.5.2 MNapameTpbl kKOHDUrypauum nHamkatopa MTM-16 coxpaHsitoTCst B 3HEProHe3aBUCUMON NamsATh.

4.5.3 MNMporpamma koHurypauum nHiamkatopa MTM-16 gomkHa BbiTb COCTaBneHa 3apaHee u ocopmrneHa B
BMAe Tabnuubl (M. Nnpunoxexve B), 4to n3baeBut nonb3oBaTens oT owWMbBOK Npy BBOAE NapameTpoB KOHUrypauuu.

4.5.4 HasHayeHne 3neMeHTOB fnepedHen naHenu, HasHaydeHwe CBETOAMOAHbLIX MHAMKATOPOB M KnasuLu
npencrtaBneHo B COOTBETCTBYHOLLMX pasdfenax rmasbl 3. Nopsagok KOHCbMpraLI,I/IVI M3MOXEH HUXe B pasgene 4.7.

4.6 Pexxsum PABOTA

MH,E[MKaTOp nepexoauT Ha 3TOT PeXuUM BCAKNI pas, Kkorga BKn4yaeTcd nuTaHue.

M3 3TOro pexvma MOXHO NepenTy B PeXUM KOHUrypaumm n HacTpoek.

Bornee petanbHO pexvm paboTbl, PEXUM 3aWmUTbl U PEXUM KOH(Urypauum onucaHbl B MocrneayroLmx
pasgenax gaHHow rnaebl. JuarpaMmma pexxumoB paboThl, 3aWwmnTbl U HAacTpoek nHamkatopa MTM-16 npueBegeHa Ha
pucyHke 4.1.

B npouecce pabombl MOXHO OCYLLECTBMATb MOHUTOPUHT, T.€. BU3yarbHO OTCMEXUBaTb TEXHONOMMYECKMIA
napameTtp. Kpome TOro, MOXHO OTCMNEXuBaTb Ha CBETOAMOAHbIX WHAMKATOpaxX CWUrHanbl TEXHONOrM4eckom
CUrHanm3auumn npy NPEBbILLIEHUN BEPXHETO UMW HIDKHETO NpedenoB OTKNOHEHMs. Tak e C NOMOLLbI CBETOANOOHbIX
WHAMKaTOPOB MOXHO HabnoaaTh 3a COCTOSIHUEM AVNCKPETHbIX BbIXOO0B.
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~ MuTaHne BKIOYEHO

Pexum PABOTA

PucyHok 4.1 - [Juazpamma pexumos pabomsi u Hacmpolku uHOukamopa UTM-16

MoouyepeaHas MHAMKALMS OCYLLECTBRAETCA yaepxaHnem Gonee 3 cekyHa knasuium [NeknT].

4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoLiblo 3TOr0 pexuma BBOAAT napameTpbl uHaukatopa WTM-16, napameTtpbl curHanusauum
OTKIOHEeHWI, napameTpbl hunbTpa, nNapameTpbl TMNa BxoAda, MapameTpbl KannbpoBku, mapameTpbl BbIXOAOB U
CMCTeMHble napameTpbl.

e Kaxgoe 3agaHHoe 3HayeHue (3remMeHT HacTpoWKM) B pexuMme KoHdwurypauum HasblBaeTcs
"napameTtpom".

e [lapameTpbl, ucnonb3dyemole B uHamkatope WTM-16, crpynnupoBaHbl B ypOBHU W MNpeacTaBneHbl Ha
anarpaMmme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - uaepamma yposHel pexxuma KOHghuaypayuu u Hacmpoek
4.7.1 BbI30B pexuma KOH(urypaumm m HacTpoek
1. BbI30B ypoBHen KOH(Urypaumm n HacTpoek ocyllecTtensetca us pexvnva PABOTA anutenbHbiM, 6onee

3-x ceKkyHf, HaxkaTuem knasuim [O].
2. MNMocne atoro Ha ancnnen NMAPAMETP BbiBogntcs MeHio BBoda napons: «PS» «0000».
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3. C nomoLubto knasuww nporpammviposaHvs A ¥ BeecTu napornb: «PS» «0002» 1 KpaTKOBPEMEHHO HaxaTb
knaeuwy [¢].

BHUMAHMUE!

Ecnu naponb BBeAEH He BEPHO — MHAMKATOP NepenaeT B pexum uHOUKayuu.

Ecnu naponb BBeAEH BEPHO - TO MHAMKATOP NEepenaeT B pEXUM KOHguUaypayuu.

Pexum KoHdurypauum otnnyaeTcs OT pexmma UHAUKaUMN TeM, YTO B JAHHOM pexvme 3Ha4eHus

napameTpoB BbIBOAATCS Ha LIMPOBON ANCTNEN B MUSAIOWEM PeXnMe.

4. Ha undpoBom gucnnee nosBUTCA Ha3BaHne ypoBHs koHdurypaumm: AIN...Load. BeibpaTb
COOTBETCTBYHOLLMI KOHTYP Knasuwamm «NekH A » n «NekH ¥ » (Homep BblIGpaHHOro kaHana otobpaxaeTcs, B
pexunmMme KOHPUrypupoBaHue», kKak CBe4eHne OAHOro 3 16 curHannsaTopoB BbIXxoAa napaMmeTpa 3a npegensl
curHanmaauun).

5. MNocne BbIGOpa Hy»KHOTO YPOBHS HY)XHO HaXaTb KpaTKOBPEMEHHO Krnasuwly noareepxaerus [¢].

6. BbibpaB HeoOXoAuMbIA MYHKT MeHio knasuwamu AV, ons mogndukaumm napamerpa Heobxognmo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuwy [¢'].

7. Ha undposomM agucnnee B mMusarouweM pexvMe BbiBEAETCS 3HAYeHWe napameTpa BblIOpaHHOro nyHkTa
MeHIo: Hanpumep, «0001».

8. C nomoLubio knasuL nporpaMmmvpoBaHvs A V¥, npy He06X0AUMOCTH, NPOM3BECTUN U3MEHEHNE 3HaYeHUs
BbIOpaHHOrO napamMeTpa, KpaTKoBpeMeHHO HaxaTb knasuwy [¢'] — wHOukaTop cHOBa neperaeT B pPexum
KOHpurypaumm — Ha LmpoBOM Ancnnee NosBUTCS HOMEP NPEXHEro BbIOPaAHHOrO NMyHKTa MEHIO.

9. C nomoLubio Knasuw nporpamMmmpoBaHns A ¥ yCTaHOBWTH CreAyloLwWwMin HeOOXOANMBIA NS N3MEHEHNS
MYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha 4aHHOM YPOBHe KOHUrypauum He 6yayT M3MeHeHbI.

10. [Ins Toro, YToBbl BEPHYTCS K BLIBOPY YPOBHS KOHMUIypaLmMmn HeoBxoanmMo HaxaTs knasuiy [O].

11. Janee BbiGpaTh criefytoLleli YypoBeHb KOHMUIypaummn, KOTOPbIN HYXXHO M3MEHUTb. MOBTOPUTb MYHKT
5-10. U Tak oo Tex nop, noka He ByoyT N3MEHEHbI BCE HYXHble YPOBHU KOHUIypaLmu.

12. BbizBaTb ypoBeHb SAVE «5AuE» n coxpaHuWTb Bce M3MEHEHHblE 3HAYEHWs B SHEProHe3aBMCHMMOW
namatn. lpw coxpaHeHun napameTpoB B SHEProHE3aBMCUMMOW MNaMATM BbIXO4 W3 YPOBHSA KOHMUrypauuu
OCYLLeCTBNSETCS aBTOMaTUYeCKM.

13. Ecnu wu3MeHeHHble napameTpbl HE COXPaHATCA B 3HEProHe3aBUCUMOW MamsaATh (napameTpbl
COXPaHSATCA B OnepaTyBHON NaMATW) BbIXOA U3 pexrMa KOHurypauum ocyLecTBnaeTca AnvrenbHblm, 6onee 3-x
cekyHa, HaxaTuem knaeuium [O] “nm no MCTedeHn BpeMeHN 2-X MUHYT.

4.7.2 BNOK KOHTpOns oWwnb60K

B cucTteme BO3MOXHbI OLLUMOKN TPEX TUMOB.

1) «Owmubka Bxopa», Korga BXOOHOW curHam BbIXOAMT 3a Mpefenbl [OoMycTUMOro AuvanasoHa C
nocnegytowlen nHaukaumen Err Ha gucnnee NAPAMETP. BO3MOXHO He MOAKMNIOYEH CUrHan Unu curHan BblxoguT 3a
rpaHuLbl AnanasoHa.

4.7.3 HasHauyeHune ypoBHen KoHdurypauum

Tabnuua 4.1 HazHa4eHue u uHOuKayusi yposHel KOHgbuaypauuu

Ha3HauyeHue ypoBHs Ha3BaHue UHaunkauusa
HacTtpoika napameTpoB oyHKLMOHANbLHOro 6roka AIN H
HOpPManuaaumn U MacluTabrpoBaHus 117

HacTtporka napameTpoB aHanorosoro Beixoga AO AOT
(ncnonb3yeTcs Npu yCrnoBMmM 3akasa onuum)

0
D
-

HacTpoiika napamMmeTpoB AUCKPETHOrO Bbixoga DO1 AL H J |
U HacTponka 0606LLEHHOM cUrHanmn3aLmu. /R |
HacTponka napameTpoB guckpeTHoro Beixoga DO2 AL2 H | E]
Unn HacTpovika 0606LLEHHOM CUrHaNn3auuu. _
HacTpoiika napameTpoB ANCKPeTHbIX Bbixogos DO3- | d ’:
DO10 1DoT i O
HacTtponka napameTpoB ANCKPETHbLIX BLIXOA0B

DO11-DO18 2poT O
HacTpoiika napameTpoB ANCKPETHbIX BbIXO40B 7 [:’ t
DO19-DO26 3poT 0 O
HacTpoiika napaMeTpoB AMCKPETHbIX BbIXOA0B l_‘ Dl l:
D027-DO34 4boT O
Abcumcchbl (X) onopHbIX TOYEK NUHEapM3aLmm | —_
curHarna nogasaemMoro Ha yHKUMOHanbHbIN 6ok LNRX LM LJ
HopManusaumm n MactabupoBaHus

OppavHarthbl (Y) onopHbIX TOYEK NMHeapu3auum |

curHana nogaBaeMoro Ha oyHKUMOHarbHbIA 610K LNRY L M ':!

HopmManusauun u MaCUJTaGMpOBaHMH
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[MpodomkeHue mabnuya 4.1 HazHa4eHue u uHOUKayusi yposHel KoHguaypayuu

HasHa4yeHue ypoBHSA HasBaHue UHankauusa

KaJ'IVI6pOBKa CuUrHana nogasaemMoro Ha

yHKUMOHanNbHbIN 60K HopManuaauum u CLI E f_ |
mMacluTabmpoBaHusi

Koppekuusi curHana nogaBaemoro Ha '
dYHKUMOHanbHBIN 6M0K HopManusauum n COR L Oor
MacLTabupoBaHusi

Kanubposka aHanoroeoro Bbixoga AO CALO [ H !
(ncnonb3yeTcs Npu ycrnoBuu 3akasa onuum) [ L O
O6Lwme napameTpbl SYS 5 H 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD I D H D,

B panbHenwem no TeKCTy pyKoOBOACTBA MAET CCbinika Ha napamMeTp B Buge XXXX.YY (Hanpumep SAVE.00),
rae XXXX — HasBaHvne YPOBHA, a YY — Homep nyHKTa MeHIo (CMOTPU PUCYHOK 4.2).

4.7.4 Bbibop napameTpoB

e [Ins nepexoga u3 pexuma Bblbopa YpOBHs B pexvMM BblbOpa napameTpa BblIOpaHHOrO YpPOBHS
HeoGxoanMo HaxkaTb knasuwy [J].

e [1ns BbiGOpa NapaMeTpoB Ha KaXaAoM YpOBHe Heob6xoanmMo ncnonb3oBaTb knasuwmv [A], [V].

o [pu KaXXOOM HaxaTuM KNaBuWLL NPOUCXOAWT Nepexon K creayroLlemMy unv npeabiayemy napameTpy.

e [pn Haxatuu knaBuwmn [A] Ha nocnegHem napameTpe, NPOM3ONAET MEpexof Ha NnepBbld NapameTp
(napameTp ¢ Homepowm 0).

o [1na noateepxaeHus Bblibopa napameTpa HEO6X0AMMO CHOBA HaxaTb Knasuwy [¢].

: [MapameTp 1 -

[_ MMapameTp 2 j

[MapameTp 3

[__ MapameTp N J

PucyHok 4.3 - Juaepamma ebibopa napamempos Ha KaxOoM ypoeHe

4.7.5 ®dukcnpoBaHue HacTpoek

e YTOGbI M3MEHUTb HacTPOVKM NapamMeTpoB MMM YCTaHOBKW, Monb3ynWTechb knasuvwamu [A] wnm [V], a
3aTem HaxmuTe Knasuwy [¢]. B pesynbtaTte HacTpoiika 6yaeT sadukcmpoBaHa.

e Heob6xoauMo MOMHWTL, YTO (OMKCALUA U3MEHEHWUN MPOUCXOAMT TOMbKO MO HakaTuu knasuum [&], a
OTMEeHa U3MEHEHWI NO HaXaTuIo KnasuLn [0].

e Ecnv B pexume KoHdWrypaumm u HacTpoek Obin Bbi3BaH napameTp And moaudwukaumm, u He
HaXkumanacbh HU OHa M3 KNaBuL B TEYEHNE OKOJIO 2-X MUHYT, nHavkatop nepenget B pexvum PABOTA. Jaxe ecnu
napameTp 6bln MOAMMULMPOBAH N HE HaXUManach Knasuiia [0], TO B TEYEHME OKOMO 2-X MUHYT, Npubop nepenget
B pexxum PABOTA u nameHeHue He bydem 3aghuxkcuposaHo.

e Heobxodumo nomMHUMB, YTO nocne mnpoBedeHus Moaudmkauum HeobxogMmMo NpPOM3BECTU 3anuchb
napameTpoB (KO3 PULIMEHTOB) B 3HEProHe3aBMCMMYI0 NamsATb (CM. pa3gen 4.7.5), B NpOTUBHOM criyyae BBeAeHHas
UHGopMauus He ByaeT coxpaHeHa NpU OTKMYEHUW NUTAHUS MHAMKATOpa.

4.7.6 PaspeweHne KOHUrypupoBaHMsa wuHAuKatopa no cetm ModBus. 3anucb
napaMmeTpoB B 3HEProHe3aBUCUMMYK NaMATb. 3arpy3ka napameTpoB U3 3HeproHe3aBUCUMOW
namsaTu.
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KoHurypupoBaHue nHgukaTopa npou3BoAMTCS Kak C NepeaHer naHenu nHankatopa, Tak u no npoTokony
ModBus (RTU). Yepes mHTepdenc KOHpUrypmpoBaHne npOM3BOAUTCA C MOMOLLLIO MPOrpamMMHOIO MPUMOXKEHNSs]
MWK-koHdpurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Ons Toro u4ToObl M36exaTb HECaHKLUMOHUMPOBAHHOIO MW3MEHEHWS MapaMeTpoB KOHMUrypauum uvepes
UHTEpPdENC CYLLEeCTBYET ypOB8eHb 3awumbl OOCTYNa K permctpam KoHdwurypauuu. 3anpetuTb Unv paspelumnTb
OOCTYN K 3TMM perncTpamMm MOXHO C BEPXHEro YPOBHS, a Takke B MEHIO KOHpUrypauumn nHamkatopa.

4.7.6.1 PaspeweHus koHdurypupoBaHusa no cetn ModBus.

PaspelueHusa koHdurypmpoBaHusa no cetm ModBus paspeluaeTca Ha BEpXHEM YpOBHE 3amnucbio B PEFUCTP
158 3HauyeHus «1». Ecnu B 3ToM pernctpe Haxogutes «0», TO KOHPUTYPUPOBaHME Ha BEPXHEM YPOBHE 3arpeLLeHo.

C nepegHen naHenu WHOMKaTOpa paspelleHne nporpaMMypoBaHUs OCYLLECTBNSAETCA Ha YpPOBHE
koHdpurypauum LOAD npu BeiGope napametpa LOAD.00=0001.

Heob6xooumMo NOMHWUTL, 4TO MOCne 3arpysky KoHdurypauum no cetu, Heobxoaumo caenaTb 3anucb
napamMeTpoB B 3HEPro3aBUCMMON NaMATH.

4.7.6.2 3anucb napameTpoOB B 3HEProHe3aBUCUMMYIO NaMATb.

3anncb NapameTpoB B 9HEPrOHE3aBMCMMYIO MamMATb 71pou3800uMCs cnepyroLwmm obpasom:

1) npon3BecT MoaudUKaUnio BCeEX HEOOX0ANMbIX MAapPaMeTpPOB.

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

3) HaxaTb knasuwy [¢].

4) Ha gucnnee NMNAPAMETP nosiBatca cumBonbl "Su u', ykasbiBad 0 TOM, 4TO NPOMCXOANUT onepaums
3arnncu B 3HEProHe3aBNCMYIO NaMsAThb.

5) nocne ykasaHHbIX onepauuin byget npovsBedeHa 3anucb BCEX MOAMMULMPOBAHHBLIX NapameTpoB B
3HEproHesaBMCUMYI NamsiTe. [locne nNpoBefeHUs 3anucu napameTpoB WHAMKaTop nepengeT B pexum PABOTA.
Mocne 3anuncu napameTtp SAVE.O1 aBTOMaTuyeckn yctaHasnusaetcs B 0000.

4.7.6.3 3arpy3ka napameTpoB U3 3Hepro3aBUCUMOW NaMsATH.

[na 3arpy3ku napaMeTpoB HACTPOEK NONb30oBaTens HeoOxo4MMO:

1) yctaHoBuTL 3HayeHuns napameTtpa LOAD.01=0001,

2) HaxaTb knaswuwy [¢],

3) Ha gucnnee NMAPAMETP nosiBATcs cumBonbl
3arpy3ku nonb30BaTeNbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyxeHbl BCE Mornb3oBaTenbckue HacTpowiku. lNMocne 3arpysku
napameTtp LOAD.01 aBTomaTuyeckn yctaHaBnusaetcs B 0000.

Ld u", ykasbiBasg 0 TOM, YTO MPOUCXOAMT onepauus

4.8 3arpy3ka 3aBOACKMX HaCTPOEK MHAMKATOpa

[na 3arpy3ku napameTpoB HACTPOWKM MPpeanpusaTUs U3roToBuTens (YCTaHOBKA 3aBOACKUX 3HAYEHUN MO-
ymMonyaHuio) Heobxoammo:

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

2) HaxaTb knaeuwy [¢],

3) Ha gucnnee MAPAMETP nosiBatca cumonbl "Ld F", yka3biBas 0 TOM, YTO MPOWCXOAMT ornepauums
3arpy3ku 3aBOACKUX HAaCTPOEK.

4) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTpoiku. Mocne 3arpysku napameTp
LOAD.02 aBTomaTunyecku yctaHaenmaaetcs B 0000.

Heob6xo00umMo NnOMHUMb:

1) nocne 3arpy3ku HacTpoek HeoGXxoaAMMO MPOM3BECTU 3anNnCb NapamMeTpPoOB B SHEPrOHE3aBUCUMYHO NaMATb
(cm. pasgen 4.7.6), B NpOTUBHOM Ccry4yae 3arpyxeHHasi nHdopmauus He OyaeT coxpaHeHa Mnpu OTKIHYEHMU
NUTaHUS MHOUKATOPa;

2) nocne 3arpy3ku 3aBOACKUX HACTPOEK, HACTPOMKM Nonb3oBaTens byayT NoTepsiHbl;

3) ecnn 3anMcb B NamsiTb He MPOU3BOAMNIACHL, TO MOCME BLIKMOYEHUS MUTAHWS, B MaMSATU OCTaHyTCs
cTapble HaCTPOWKHU.

4) 3aBOACKME HACTPOWIKM NOMb30BaTeNb U3MEHUTL HE MOXET.

4.9 MNMopanok HaCTPOMKKN aHANMOroBOro BXxoga U aHanoroBoro Bbixoga

Mpun HacCTpOIKe 1 NepecTpoKe C OHOMo TUMa BXOOHOIO cUrHana Ha Opyron Tun, Heo6XxoOuMo NpUBECTU B
COOTBETCTBUE CrieayoLLee:

- NapamMeTpbl MEHIO KOHGUIypaLmm, OTBeYatoLLmMe TUny BXO4HOTO cuUrHana,

- NONOXEHWS NepemblYek Ha nnaTte npoueccopa (YCTaHOBMNEHHOW BHYTpYU MHAUKATOPA).

Tunbl BXOAHBIX CUTHAOB, U MOJIOXKEHNS NePEMbIYEK NpUBeAeHbI B Tabnuue 4.2.
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Tabnuya 4.2 — NonoxeHusi nepeMbIHeK 0551 pasHbIX MUNo8 8X00HbIX CU2HaI08

MapameTp MonoxeHne nepemMbliyek
Tun BxopHoro curkana Komb“:ﬁ';l:au““ Ha K(I)5$ -52- Ha nnaTe npoueccopa (PUCYHOK 4.4)
Ananorosbiv Bxog Al (JP1-JP16, JP3 JP4, JP5, JP6,)
'pynna 1-8 Ain 'pynna 9-16 Ain
_ _ JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
OT10 MA o 5 MA RBx=400 Om AIN1.00=0000 [1-2], [7-8] JP4, [1-2] JP6, [1-2]
_ _ JP1-JP16 | JP3 - yctaHosneHa | JPS5 - yctaHoBneHa
OT1 0 MA oo 20 MA, RBx=100 Om AIN1.00=0000 [1-2], [5-6] JP4, [1-2] JP6, [1-2]
_ _ JP1-JP16 | JP3 - yctaHosneHa | JP5 - yctaHoBneHa
OT1 4 MA pgo 20 MA, RBx=100 Om AIN1.00=0000 [1-2], [5-6] JP4, [1-2] JP6, [1-2]
_ _ JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
Ot 0B po 10 B, RBx=25 kOm | AIN1.00=0000 [1-3], [2-4] JP4, [1-2] JP6, [1-2]
_ JP1-JP16 JP3 - yctaHoBneHa | JPS - ycTtaHoBneHa
OT10mB oo 75 mB AIN1.00=0000 [1-2], [3-5] JP4. [5-6]; [7-8] JP6. [5-6]; [7-8]
_ JP1-JP16 | JP3 - yctaHoBneHa | JPS - ycTtaHoBneHa
OT0Bpo1B AIN1.00=0000 [1-2], [3-5] JP4. [5-6]; [7-8] JP6. [5-6]; [7-8]
° JP3, He JP5, He
TCM 50M, ot '\%Bilg 50°C po AIN1.00=0002 [‘J1|?21]'J[ng] yCTaHoBMneHa yCTaHoBMneHa
nntoc ’ JP4, [3-4]; JP6, [3-4];
o JP3, He JP5, He
TCM100M, or g'gg?g 50°C Ao AIN1.00=0003 [‘11?21]"][2156] ycTaHoBneHa ycTaHoBneHa
nnioc ’ JP4, [3-4]; JP6, [3-4];
o JP3, He JP5, He
TCM'rp.23, o :"g'g(}/g 50°C po AIN1.00=0004 [J1P21]J[|;1E()3] ycTaHoBsneHa ycTaHoBeneHa
rintoc ’ JP4, [3-4]; JP6, [3-4];
5 JP3, He JP5, He
TCI 50, Pt50, ogsnon?gyc 50°C AIN1.00=0005 [‘11?21]"][2156] ycTaHoBneHa ycTaHoBneHa
Ao nnioc ’ JP4, [3-4]; JP6, [3-4];
o JP3, He JP5, He
en 100I'I,Pt100,é)570|\:|gHyc 50°C AIN1.00=0006 [J1|?21]'J[ng] yCTaHoBMneHa yCTaHoBneHa
Ao nnioc ’ JP4, [3-4]; JP6, [3-4];
5 JP3, He JP5, He
TCM rp.21, ot '\élgggé 50°C no AIN1.00=0007 [‘11?21]"][2156] ycTaHoBfneHa ycTaHoBneHa
nnioc ’ JP4, [3-4]; JP6, [3-4];
o o _ JP1-JP16 | JP3 - yctaHosneHa | JP5 - yctaHoBneHa
TXKK (J), ot 0°C po nntoc 1100°C | AIN1.00=0010 [1-2], [3-5] JP4, [5-6] JP6, [5-6]
o 5 _ JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
TXK (L), ot 0°C po nmoc 800°C | AIN1.00=0011 [1-2], [3-5] JP4, [5-6] JP6, [5-6]
o o _ JP1-JP16 | JP3 - yctaHoBneHa | JPS5 - yctaHoBneHa
TXKH (E), ot 0°C po nntoc 850°C | AIN1.00=0012 [1-2], [3-5] JP4, [5-6] JP6, [5-6]
o o - JP1-JP16 | JP3 - yctaHosneHa | JP5 - yctaHoBneHa
TXA (K), ot 0°C go nnioc 1300°C | AIN1.00=0013 [1-2], [3-5] JP4, [5-6] JP6, [5-6]
TMM10 (S), ot 0°C go nnioc AIN1.00=0014 JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
1600°C ) [1-2], [3-5] JP4, [7-8] JP6, [7-8]
o o _ JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
TP (B), ot 0°C go nntoc 1800°C | AIN1.00=0015 [1-2], [3-5] JP4, [7-8] JP6, [7-8]
TBP (A-1), ot 0°C go nnoc AIN1.00=0016 JP1-JP16 | JP3 - yctaHoBneHa | JP5 - yctaHoBneHa
2500°C ) [1-2], [3-5] JP4, [5-6] JP6, [5-6]
OT1 0 MA po 5 MA RBx=400 Om B JP1-JP16 JP3, He JP5, He
rpynne curHanos ot * [1-2], [5-6] yCTaHOBINeHa yCTaHoBneHa
TEPMOCONPOTUBIEHNS. ’ JP4, [3-4]; JP6, [3-4];
OT1 0 MA po 20 MA, RBx=100 Om JP1-JP16 JP3, He JP5, He
B Ipynne curHanos OT * 1-2], [5-6], [9- yCTaHoOBIeHa yCTaHOBINEHa
TEPMOCONPOTUBIEHMS. 10] JP4, [3-4]; JP6, [3-4];
Ot 4 mA oo 20 mA, RBx=100 Om JP1-JP16 JP3, He JP5, He
B rpynne curHanos oT * 1-2], [5-6], [9- ycTaHoBMneHa ycTaHoBneHa
TEPMOCONPOTUBIEHNS. 10] JP4, [3-4]; JP6, [3-4];
OT1 0 MA po 5 MA RBx=400 Om B . JP1-JP16 JP3, yctaHoBneHa JP5, yctaHoBneHa
rpynne curHamnoB OT Tepmonap. [1-2], [3-5] JP4, [5-6]; JP6, [5-6];
Ot 4 mA oo 20 mA, RBx=100 Om . JP1-JP16 JP3, yctaHoBneHa | JP5, yctaHoBneHa
B Ipynne curHanoB OT TepMonap. [1-2], [3-5] JP4, [5-6]; JP6, [5-6];

*

Beibop Tuna gatuvka HeOB6XOAMMO BbICTABUTb COMMACHO MOAKIOYEHHOMY curHany. . [JaHHbln BbiGOp

KOHdMrypaumm no3BossieT 0AHOBPEMEHHOEe NOAKMIYeHNe K OAHON rpynne BXO40B TEPMOMETPOB CONPOTUBMNEHUS U

CUrHanoB NOCTOSIHHOrO Toka (cM. NyHKT 4.10) 1 K 0AHON rpynne BXOAOB C Tepmonapamu (CM. NyHKT 4.11)
MpumeyvaHus.
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1. MNonoxeHne nepemblvek Ansi HAaCTPOWKM aHaroroBblX BXOAOB [AOMKHO COOTBETCTBOBATb MOMOXEHMIO
nepeMbl4ek Ha aHarnoroBoMm BXOAe Ha nraTe mnpoueccopa, a Takke COOTBETCTBOBaTb HOMEpy mapameTpa MEHH
KOHpurypaLum aHanoroBoro Bxoa, OTBeYatLLero 3a TMn BXOQHOIo curHana.

2. CmelLeHne BxogHoro curHana 4-20mMA ycTaHaBnmMBaeTCs MPOrpaMmHo.

3. XapakTepuCTuK1 TUMOB BXOAHbIX CUrHarNoB NpvBeAeHbl B pasgene 1.

4. Mopsaok kKanMbpoBKM BXOAHBLIX aHANOroBbIX CUrHanNoB NpuBeaeH B pasgene 5.

Mepembivkn 1-8 aHaNOroBbIx BXOAOB

JP4, JP6

2 4 6 810
1.3 5 7 9
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Menembiuku 9-16 aHANOrORkIX RXOMOR
PucyHok 4.4 — NonoxeHue nepemMbi4eK Ha rriame rnpoyeccopa u Ha Modyrie aHari0208020 8bIx00a

Mpu HacTpolike 1 NepecTpolike C OAHOrO TUNa BbIXOAHOIO CUrHana Ha ApYroi Tun, Heo6XoAMMO NPUBECTU
B COOTBETCTBME MOMNOXEHNE NEPEMbIYKA HA MOAYNE pacLUMpeHmns.

MonoxeHune nepembivek J1 Ha moayne paclwMpeHWin Ans HAaCTPOWKW aHanoroBoro BbiIXoda MpUBEOEHO B
Tabnuue 4.3 n Ha pucyHke 4.5.

Tabnuya 4.3 - [NonoxeHus1 nepembi4ek 0715 pa3HbiX MUM08 8bIXOOHbIX aHa/I0208bIX CUSHAI08

[nanasoH BbIXOQHOIo curHana [MonoxeHne nepembldeK HA MOAyINE pacluMpeHust
0- 5mMA [2-4], [7-8]
0-20 MA;
4 - 20 vA [2-4], [5-6]
0-10B [1-2], [3-4]
Mpumeyanwe.

1. MNopsnok kKanMbpoBKM BbIXOAHOIO aHaNoroBoro curHana npueegeH B pasgene 5.
2. CmeLLeHune BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMmmMHo.
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PucyHok 4.5 — lNonoxeHue nepembi4eK aHai0208020 8bixo0a Ha Modyrie pacluupeHusl.
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4.10 Mopsapok HaCTPOMKM OAHOW rpynnbl aHanoroBbiX BXOAOB paboTarowmx ¢
TepMomMeTpaMu CONpPOTUBIIEHUS HA TOKOBbLIA CUTHaN B NPOU3BOJNIbHOM KaHane (KaHanax)

PaccmoTtpum ocobblin criydan, korga BO3HMKAET HEOBXOAMMOCTb M3MEPUTb YHUMULMPOBAHHBIN CUrHan B
rpynne BxoAoB paboTalolmx ¢ TEPMOCONPOTUBIEHMAMWU. Kak npumep BO3bMeM rpynny BXOAOB HACTPOEHHbIX Ha
TCM 100M nogkntoveHHbIn K 1-My aHanorosomy Bxoay u curHan 4..20 MA MOAKMIOYEHHbIW K 2-My aHarnorosomy
BXOAY.

[ns HacTpowiku rpynnbl aHanoroBbix BxogoB (rpynna 1-8 wnm 9-16) Ha curHanbl OT TEPMOMETPOB
COMPOTUBIEHNS N CUTHASbI MOCTOSIHHOMO TOKa HEOBX0AMMO NepecTaBuTb NEPEMbIYKM cornacHo Tabnuubl 4.4, nocne
Yyero oTKanubpoBaTb BXOAbl HA HOBblE TWMbl BXOAHbLIX CUrHanoB.

Tabnuya 4.4 — noOKMYeHUEe MOKO8O20 cuaHasa 8 2pyrny 8xo008 HaCmMpPOEHHbIX HA MEePMOMEempPb! COMPOMUBTEHUS.

TN BxomHOrO CUrHana MonoxeHne nepemMblyek
Ha KB63-52-01 Ha nnarte npoueccopa (pucyHok 4.4)
"pynna 1-8 Ain "pynna 9-16 Ain

TCM 100M, ot muHyc 50°C go nntoc JP1-JP16
200°C [1-2], [3-9] JP3, He JP5, He
Ot 0 MA g0 20 mA, RBx=100 Om B JP1-JP16 ycTaHoBneHa yCcTaHoBneHa
rpynne curHanos oT [1-2], [5-6], [9- JP4, [3-4]; JP6, [3-4];
TEPMOCONPOTUBIIEHNS. 10]

Cxema noaknoyeHus npeacraBneHa Ha pucyHke 4.6, rae n3obpaxeHo NoaknyeHme Ansa nepeoro Bxoga
[aTymK ConpoTMBIIEHMS], @ AN BTOPOro BXoA4a AaTYMK C BbIXOAHbIM CUrHANoOM NOCTOSIHHOIO TokKa.

_ |
MepembiuEy ANA TEPMOMETPE | Mepemer4rn ANA TOKOBOTO |

|
conpoTuenexua [1-2, 3-5] curiana [1-2, 5-8, 8-10] T
ke e e e A T A e S T | l."."rfr ."I.l'r
f.l'llz,"' ,-'/I///' /s

i
o JP1___ JP2  JP3  JP4  JPS JP7  JP8  JP9  JPID  JP11  JPi2
I
@
E 1|+ | g 25| 8 33} +U8
2 7 12 -{10] 402 26| +110 [34]+U10
2 10] 29|
g 3] +I8 11] +U3 27 +111 [35]+Ut1
& 4] +14 12| +U4 28] +112 138 |+U12
5 | 415 13| +US +13 37|#U13
(6] +18 14| +Us 30] 4114 38|+U14
7] 417 15] +U7 31) 15 39 [
(8] +18 16] +U8 32] 4116 40 |+u16
>,
Curuan

NOCTOAHKOrG TOKA

PucyHok 4.6 NodknroyeHue dam4yuka nocmosiHHo20 moka (npu 0OHO8PeMEeHHOM MOOK/THYEeHUU MepMOMempo8 COMPOMUBIEHUs K
8bI6paHHOU 2pyrine aHano208bIx 8x0008)

4.11 MNMopsapoK HaCTPOMKM OAHOW rpynnbl aHaNoroBbiX BXOA40OB paboTalolmx ¢
TepMonapamMu Ha TOKOBbIA CUTHan B NPOM3BOJSIbLHOM KaHane (KkaHanax)

PaccmoTtpum ocobbin cnyyai, Korga BO3HUKaeT Heo6XxoAMMOCTb UBMEPUTL YHUPMLMPOBAHHbLIV CUrHan B
rpynne BxoaoB paboTatowux ¢ Tepmonapamu. Kak npumep BosbMeM rpynny BXoA0B HacTpoeHHbIx Ha TXK.
Tepmonapa noakntoveHa kK 1-my aHanorosomMy Bxogy v curHan 4..20 MA NOAKNIOYEHHbIN K 2-My aHanoroBomy BXoAay.

[nsa HacTpowkKM rpynnbl aHanorosbIx Bxogos (rpynna 1-8 unu 9-16) Ha curHanbl OT TepMonap 1 curHanbl
NOCTOSIHHOIO TOka HeoBxoAMMO NepecTaBUTb NEPEMbIYKU cornacHo Tabnuupl 4.5. [na NoakntoyeHnst curHana
NMOCTOSHHOIO TOKa Heo6X0AMMO ycTaHoBMTb pe3nctop (and curHana 0..20 MA n 4..20 mA R = 2,7 Om, ansa curHana
0..5 mA R = 10 Om) cornacHo pucyHka 4.7, nocne 4yero oTkannbpoBaTb BXOAbl HA HOBbIE TWMbl BXOAHbIX CUrHaroB.

e

LOatumnk "
R

PucyHok 4.7 lNodkroYeHue moKogoao cugHara 8 2pyrine aHasi0208bix 8X0008 HaCMPOEHHbIX Ha CugHa om mepmornap
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Tabnuuya 4.5 — [NoOKroYeHUe moKogoeo cueHasa 8 epyrniy 8xo008 HaCMPOEHHbIX Ha MEPMONapbl.
MonoxeHue nepemblYeK
Ha KB3-52-01 | Ha nnaTte npoueccopa (pucyHok 4.4)

Twun BxoaHoOro curHana

'pynna 1-8 Ain pynna 9-16 Ain
TXK (L), ot 0°C po nntoc 800°C JP1-JP16 JP3 - ycTtaHoBneHa JP5 -
Ot 0 MA g0 20 MA, Rex=100 Om B rpynne [1-2], [3-3] JP4, [5-6] yCTaHoBneHa
CUrHanoB OT TEPMOCONPOTUBIEHMS. JP6, [5-6]

Cxema noakrnoveHus npencrtasiieHa Ha PUCYHKe 4.8, roe VI306pa)KeHO NoAKIto4YeHne and nepBoro Bxoaa
CuUrHan ot Tepmonapsbl, a And BTOPOro Bxoaa AaTyuk C BbIXOAHbIM CUTHaArmloM NOCTOAHHOIO TOKa.

| Mep ANR Tef f Mep KM ANA TOKOBGMD |
curHana [1-2, 3-5]

i

/ /
il /;
” JP1 JP2 _JP3  JP4 __JP5 JPE JPT JP8 JPS JP10  JP11 JPi2  JP13  JP14  JP15  JPi6
[+%
o
=
§< 1] +11 ToT501 25| +i9 33| +U9 29] ALING
o = = = - ==
° - 2] +i2 ot 10| +U2 26] +110 [34]+U10 50| AL2NO
3| 413 11] +U3 27| +11 35| +U11 51
(4| 414 [12] U4 28] +112 36|5U12 52
5| +5 [13] +U8 29 4113 37|+U13
6| +l6 14| 4U8 [30] +114 38014
71 417 15| U7 31] +115 |39 S8
BE: 16] +ug (32 4116 40 |+u16
:lR
Curwan

NOCTOAHHOMD TOKa

PucyHok 4.8 NodknovyeHue 0amyuka nocmosiHHo20 moka (npu 00HO8pPeMeHHOM OOKII0YeHUU mepmonap K 8blbpaHHOU epyrine
aHaso0208bix 8x0008)

5. KanubpoBka n npoBepka nHaukaropa

KaﬂVIGpOBKa MHOWKaTOpa OCYLLeCTBNAEeTCA:

e Ha 3aBopge-n3rotoButene npw Bbinycke MHAnKaTopa
e [lonb3oBartenem:

- P CMeHe Tuna Aartyvka,

- NPV NOAroTOBKE K nosepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. MNMopagok kKannbpoBKMN BXOAOB ANl NOOKIHOYEHMS JATYMKOB C BbIXOAHLIM CUTHANOM MOCTOSIHHOMO
TOKa

1) B pexume koHdpurypauum yctaHoeute napameTp CLL.00 «KannbpoBka HayanbHOro 3HayeHusi curHana
nogaBaemoro Ha pyHKLMOHanbHbIN 610k HopManu3aummn 1 MacliTabupoBaHus . MNogknoyMTe K aHaNoOroBoMy BXoay
Al nHgukaTtopa NTM-16 06pa3sLoBbIi ICTOYHMK NMOCTOSIHHOTO TOKA W YCTAHOBWUTE BEMNWUYMHY CurHana pasHyto 0 MA
(v 4 MA) B 3aBMCMMOCTM OT TUMa BXOOHOrO CUrHana kaHana, coorsetctaytoLlyto 0% AnanasoHa.

Bo3moxHbI ABa BapuaHTa kKannbpoBKu:

- py4YHasi kannbpoBKa ocyLLecTBnseTcs Haxumas knasuwuy [A] vnu [ V] ycTtaHoBuTe Ha avcnnee 3HadeHne
Al B TeXHMUYECKMX eauHmLax, cooteeTcTaytowee 0%. Haxatb knaeuwy [¢].

- aBTOMaTtu4yecKkasl OCYyLLEeCTBMSIETCA HaxaTueM coyeTaHus knaesuw [A] + [V] Bknovaetcs
aBTOMaTMyeckas kanubpoBka Hynsi, YTO COMpoOBOXAaeTcs MuraHvem wHaukatopoB “MIN”-“MAX”. Mpu muraHum
ungunkaTopoB “MIN”-“MAX” HyXHO nogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET pPeKOMEHAOBaHHOMY Hadany
wkanbl (cm.1abn.5.1) n Haxatb coveTanne knasuw [A] + [V]. KoacpduumeHT kanubpoBkmn Hynsa domkcupyeTcs
aBTOMaTUYECKM.
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2) B pexwume koHdurypaumm ycraHosute napameTp CLL.01 «KanubpoBka KOHEYHOro 3HayeHust curHana
noAaBaemoro Ha yHKLMOHanbHbIA 610K HopManusauum n MaclTabnpoBaHus» .

3) YcTaHoBMTE BenUYMHY curHana paBHylo 5 MA (unu 20 MA) B 3aBUCMMOCTW OT MCMOMHEHMWS KaHana,
cootBeTcTByowyto 100% amanasoHa. Haxumas knaevwm [A] vnu [V] ycTtaHoBUTE Ha gucnnee 3HadveHve Al B
TEXHUYECKUX eamHuLax, cooteetcTeytollee 100%. Haxats knasuwy [¢].

4) Oins 6onee To4HOM KanMBPOBKM kaHana NOBTOPUTE onepaunn HECKOMNbKO pas.

Heo6x00uMO nNOMHUMbL, 4TO TNOCME MPOBEAEHUS KanubpoBKM HEOBGXOAMMO MPOM3BECTM 3amnuchb
napameTpoB B 3HEPrOHE3aBUCHMYIO NamsiTb, B MPOTUBHOM CIlydae BBeAeHHas uHopMauust He ByaeT coxpaHeHa
MpY OTKMIOYEHUU NMUTAHWSI UHAMKaTOPA.

3AMEYAHUA 110 ONEPALNSAM KAJITMBPOBKU

B npouecce py4How kanubposku He TpebyeTtcs ToyHoro paseHcTBa curHanoB 0% u 100% AguanasoHa.
Hanpumep, MoxHO npoBoavTb KanubpoBky Ans curHanoB 2% u 98% pguanasoHa. BaxHO nuwb 1O, 4TOGBI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTH 3HAYEHUE, MakcuMarbHO GnmM3Koe K yCTaHOBIEHHOMY 3HaYeHWH0 BXOLHOro
curHana.

[nsi noBbILEHNA TOYHOCTU W3MEPEHUs BXOOHbIX aHaroroBblX CUrHaNoB [OMNycKaeTcsi KannbpoBKy
nNpou3BoanTb ANS BCeW Lenu npeobpa3oBaHnsi curHana ¢ y4eTom BTOpUYHbIX Npeobpas3oBaTtenel curHanos.

Hanpumep, ans BxogHoW uenun: Oamyuk — rnpeobpazosamesnis — uUHOukamop UTM-16 WUCTOYHUK
06pasuoBOro curHana noaknyaeTcs BMECTO AaTyuka, a onepaums kanmbpoBKM BXOOHOIO CUrHana npovn3BoamuTcs
Ha nHamkatope NTM-16.

5.1.2. MopsAgoK KanuMGpoBKM BXOA4OB AN MNOAKMIOYEHUS [AaTYUKOB TEPMOMETPOB
CONpPOTUBMEHMUs

lNopsidok kanubpoeku 8xo008 Oris1 NOOKII0YEHUS dam4uKko8 mepmMomempoes corpomuerneHust TCM 50M:

1) B napameTpe koHdurypaummn AIN.00 ycTaHOBUTB:
Twn paTymnka 0002
MonoxeHne geuMMansHOro pasfenuTensi, HKHUN U BEPXHWUIA Npeden pa3Maxa Lukanbl ycTaHaBnmMBaeTcst
aBTOMAaTUYECKN COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntounTb MarasmH conpotmeneHni MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapakTepucTukamn He XyXe yKasaHHbiX) K Bxogy Al BMeCTO MoAknoyaemoro Aartyvka TepmonpeobpasosaTterns
COMPOTUBIIEHNS COMNACHO CXEMEe BHELLHWUX COeanHEHUI (CM. npunoxeHue b).

3) Ha marasvHe conpoTMBIEHUIA YCTAHOBUTbL 3HAYEHWE COMPOTUBMEHWUS ANsi BbIOpaHHOro Tuna gartyvka
39,22 OMm, cooTBeTCTBYIOLLEE HAYalNbHOMY 3Ha4eHuto. HaxaTb knasuwy [¢']. Cm. Tabnuuy 5.1.

4) B pexvme KoHurypauun yctaHoButb napameTp CLL00 «Kannbposka HayanbHOro 3HayeHus curHana
nogaBaemoro Ha yHKUMOHanbHbIV 610K HopManu3auun 1 macwrtabvpoBaHuay. Haxumas knasvwmy [A] wnn [V]
YCTaHOBUTE Ha LUMGPOBOM ANUCNIEE 3HAYEHNE, COOTBETCTBYIOLLEE TeMnepaType Hayana wkansl npu kannbposke "-
50,0°C". HaxxaTb knasuwy [¢&].

5) B pexume koHcurypauun yctaHoBuTb napameTp CLI.01 «KanubpoBka KOHEYHOro 3Ha4YeHus curHana
nogaBaemoro Ha (pyHKLMOHarnbHbIN 610K HOpManM3aumMn u MaclTabnpoBaHUsa».

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

7) Haxxumas knasuwn [A] vnu [ V] ycTaHOBUTL Ha Aucnnee 3HayeHue, COOTBETCTBYIOLLEEe KOHLYY LuKarnbl
npv kanubposke "200,0°C". Haxatb knasuwy [¢].

8) [ins Gonee TOYHOM KanNUBGPOBKM KaHana NoBTOPUTE onepaLyii HECKOSLKO pas.

5.1.3. KanubpoBka BxoAa ANsA NOAKIIOYEHUS] OAaTYMKOB TEPMOMETPOB COMNPOTUBMEHMUA
TCM 100M, TCIT 1000, TCN 500N

KannbpoBka Bxoaa NpoM3BOAMTCSA aHanorMyHo kanmbposke Bxoga TCM 50M, 3a UCKniOYeHNEM YCTaHOBKU
WHbIX 3HAYEeHUIN Havana v koHua wkanbl Ans TCI, HayanbHbIX U KOHEYHBLIX 3HAYEHUA CONPOTMBIIEHWIA HA MarasuHe
conpoTuenexus (cm. Tabnuuy 5.1).

5.1.4 KanubpoBKa aHanoroBoro Bxoaa AnA TepMo3asieKTpM4ecKkux npeodbpasoBartenemn

[na Tepmonap npu kanubpoBke yCTaHOBWUTL TN Tepmonapbl. K knemmam kanmbpupyemoro aHanorosoro
BXO[a MOAKMYUTL KanubpaTop HanpsbkeHusl, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHbIn
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npuBop C aHanorMuHbiMKM Xapaktepuctvkamu. [anee kanubposaTb
COMPOTUBIIEHMS], YCTaHaBnvBasi HayalbHble W KOHEYHbIE 3HAYEHUSsl HarpsBKeHWN,
HayanbHOMY W KOHEYHOMY 3HaYEHWIO LLKaslbl BbIGpaHHON TepMonapbl (cM. Tabnuuy 5.1).

KaHan aHanormyHo TepMomMmeTpam
KOTOpble COOTBETCTBYHOT

BHumaHue! ABTOMaTuyeckas KOPPEKUMS XOMOAHOro cnas AofmkHa ObiTb oTkmtoveHa AIN.06=0000.
3HayeHve TemnepaTypbl B peXxuMe py4yHou Koppekumm yctaHoBuTb Ha yposHe AIN.07=000,0.
5.1.5. Tabnuua TMNOB AaTYUKOB N peKOMeHAYyeMble npeaeribl KannMbpoBKU

Tabnuya 5.1. Tunbl am4uko8 U pekomeHOyembie npedesibl Kanubposku

MpepenbHble 3Ha4YeHUs
Kop Bxoga MpepenbHbIe BXOAHOro curHana npu
Tvn gaTyumka, FpapgupoBo4Hasn vHAMUMpYeMble Kanubposke
AuanasoH BXOAHOrO | XxapaKTepucTukKa 3Ha4yeHus npum MHAuKaTopa
curHana n HCX KanubpoBke
MapawmeTp nHankartopa Hauan. KoHeuHoe
3HayeHue | 3HauYeHue
O1 0 MA oo 5 MA o 0 MA 5 MA
OT 0 MA 710 20 MA 0r0.0 /2/”0 1000 1 g ma 20 MA
OT 4 MA fo 20 MA mm: 5 4 mA 20 A
0000 OT0Bpoo10B JNlnHenHas CTAHOBNEHHBIX 0B 10B
OT0Bno28 yTeXHI/I‘-IeCKI/IX 0B 2B
OT1 OmMB go 75mB eOVHALEAX® 0 mB 75 mB
Ot OmB fo 200mB AL 0 mB 200 mB
O1 0 MA oo 5 MA KBagpaTtuyHasa o 0 MA 5 MA
OT 0 MA 710 20 MA 0r0.0 /2/”0 1000 1 g ma 20 MA
OT1 4 MA po 20 mA (Bxop kanubpyeTtca VIJ'I; B 4 mA 20 vA
0001 OT0Bpoo10B KaK NUHenHbIN, 3aTemM CTAHOBNEHHBIX 0B 10B
OT0Bpono2B ycTaHaBnuBaeTca yTeXHI/I‘-IeCKI/IX 0B 2B
OT1 OmMB pgo 75mB KBagpaTuyHas enMHALEX® 0 mB 75 mB
Ot OMB go 200mB wkana) ANHIL 0 mB 200 mB
(o]
0002 TCM 50M, W100=1,428 or I:"j:';é’czgg’g °(C: RO | 39,225 0m | 92,775 om
_ OT1 muHyc 50,0 °C go 185,550
0003 TCM 100M, W100=1,428 nAkoc 200.0 °C 78,450 om om
o]
0004 | TCM Mp.23 O MaryG 90.0 °C A% | 41,710 om | 93,640 om
_ OT1 muHyc 50,0 °C go 166,615
TCMN 5001, W100=1,391 nntoc 650.0 °C 40,000 om om
(o]
0005 Pt P50, a = 0,00390 Ot mukyc 50,0 °C B0 | 4 o5 6y | 166,320
nntoc 650,0 °C oM
_ OT munyc 50,0 °C po 166,910
Pt Pt50, a = 0,00392 nAkoc 650.0 °C 39,975 om om
_ OT1 muHyc 50,0 °C go 333,230
TCMN 10001, W100=1,391 nntoc 650.0 °C 80,000 om om
(o]
0006 Pt PH00, a = 0,00390 | OTMHYc 80,0°C Ao | g4 150, | 332,640
nntoc 650,0 °C oM
_ OT muHyc 50,0 °C go 333,820
Pt Pt100, a = 0,00392 nAkoc 650.0 °C 79,950 om oM
(o]
0007 | Tcn Mp.21, Wioo=1,391 Or Marye 50.0 0 A° | 36,800 om | 193300
O1 0 MA oo 5 MA JlnHeapmsoBaHHas o 0 MA 5 MA
Ot 0 mA go 20 MA (Bxop kanubpyeTtcs Or0.0 /Z/p,o 100,0 0 mA 20 mA
OT14 MA po 20 MA KaK NuUHerHbIN, 3aTemM VIJ'I; B 4 mA 20 mA
0008 OT0Bpono10B ycTaHaBnuBaeTca CTAHOBNEHHBIX 0B 10B
OT0Bpono2B NHeapu3oBaHHas yTeXHI/NeCKI/IX 0B 2B
OT1 OmMB pgo 75mB LwkKana, CM. pasgen P 0 mB 75 B
OT OMB 70 200MB 5.2) AvRMY 0 mB 200 mB
JInHeapnsoBaHHada
Bxop kannbpyetcs
KaK NuUHerHbIN, 3aTemM NaNa30H
0009 Tepmonapa ycTaHaBnuBaeTca Teﬂ MONEDb!
nHeapu3oBaHHas P P
wKana, cMm. pasgen
5.2)
0010 Tepmonapa KK (J) | TKK (J) ?{0%0%“ e\ o mB 63,792 MB
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lpodomkeHue mabnuuyp! 5.1. Tunbl damyukos u pekomeHdyemble npederibl Kanubposku

0011 Tepmonapa TXK (L) | TXK (L) ggo‘fcc Aonmoc 1 o v 66,442 VB

0012 Tepmonapa TXKH (E) | TXKH (E) 8°5T0°°CC ponmoc g v 64,922 MB

0013 Tepmonapa TXA (K) | TXA (K) ?go%océuo e\ o mB 52,410 MB
Tepmonapa TIMM10 Ot 0°C go nntoc

0014 (S) TNM10 (S) 1600°C 0 MB 16,777 vB

0015 Tepmonapa TMP (B) | TMP (B) ?go%"%ﬂo nmoc | o mB 13,591 B
Tepmonapa TBP (A- ) Ot 0°C go nntoc

0016 ) TBP (A-1) 2500°C 0 mB 33,647 MB

5.1.6 Koppekuusa curHanoB

YUTtobbl CcKOppekTMpoBaTb BXOAHOW CuUrHan HeobxoaMmo B napametpe Cor.00 n3mMeHuTb Tekyliee
nokasaHusa gatuuka unu B napametpe Cor.01 BBecTu 3HayeHue cmelleHus. MNpu cmeHe napametpa Cor.00 Ha
3KpaHe nHauumupyeTcs 3HadeHue PV=PV+A. lNpn cmeHe napametpa Cor.01 Ha akpaHe nHOMUMPYEeTCs 3HayYeHue A
(cmeLLeHne BxogHoro curHana). CmeweHne MoxeT ObiTb kak C MONOXUTENbHBIM Tak U OTPULATENbHbLIM 3HAKOM.

Hanpumep, ecnn ypoBeHb XnakocTv B eMKocTu 9,5 MeTpOB Mo NoKa3aHUsIM MHAUKaTopa, a MepTBas 30Ha
coctasnsiet 20 cm, TO 3agjaem 3HauyeHue napameTpa Cor.01=00,20. Ha gucnnee 6ynet 3HayeHue 9,7M. KOTOpoe
COOTBETCTBYET NPaBUIIbHOMY YPOBHIO.

5.2 HMHeapusauuﬂ aHanoroBbIX BXoa4oB

®YHKUMA NUHeapu3auuM NoduMHEHa YHKUMOHANbHOMY 6roky HopManusaumM ¥ mMacluTabupoBaHus.
JNlnHeapuzauus [aeT BO3MOXHOCTb MNPaBUMBHOMO (PU3UYECKOTO MPEACTABMNEHUS HEMUHENHbIX U3MepsieMblX
napameTpos.

* C noMouybio NUHeapu3ayuL MOXHO Mpou3eodums, HanpuMep, UsMepeHue eMKocmell 8 Iumpax, Mempax Ky6udyecKux
unu Kuiozpammax npodykma, 8 3a6UCUMOCU Om U3MEPEHH020 8XOOHO20 CU2HanNa yPOBHS 8 EMKOCMU.

I'IpV| nHanKauunum J'II/IHeapI/I30BaHHOl71 BeNn4uHbI, onpegendarwmMmn napamMmeTpamMmmn ABndarTCA HavanbHOE U
KOHe4YHOe 3Ha4dYeHue LWKanbl (I'IpOLI,EHTHoe OTHOLWEeHMe K gunana3oHy MSMGDEHI/IH), nonoXxexHuwe pgeumMmanbHOrro
pasgenntend, a TakKke 39KBMOAWUCTAHTHble ONOpHble TOYKM JMHEeapusauuu. KpVIBaﬂ JIMHeapusauumn unmeet
«npenomMneHna» B ONOPHbIX TOYKaxX.

5.2.1 NapameTpbl NMHeapu3auum

Hanpumep, napameTpbl nuHeapusauun YHKLUUMOHANbHOro 6rioka HopmanusauuMm maclitabupoBaHusi
cnepywowme:

KoHgpueypauyusi nepeo2o u emopozo 6510ka

AIN.0O0 =0008 - Tun wkanel - NMHeapn3oBaHHaa
LNX.00 = KonnyecTtBO y4acTkOB NMMHeapu3aumnm
AIN.03 TlNonoxeHue geunmansHOro pasgenutenst Npyu MHaKaumm

A6cyucchl OMOPHLIX MOYeK TuHeapusayuu

LNX.01 A6cumncca HavanbHOro 3HayeHust (B % OT BXOOHOrO curHana)
LNX.02 A6cumcca 01-ro yyactka
LNX.03 A6cumcca 02-ro yyactka
LNX.19 A6cumcca 18-ro yyactka
LNX.20 A6cumcca 19-ro yyactka

OpduHambi OMOPHLIX MOYeK SIUHeapu3ayuu

LNY.01 OppguHaTta HayanbHOro 3HavyeHus (curHan B Tex. ed. oT -9999 oo 9999)
LNY.02 OpguHata 01-ro y4acTtka
LNY.03 OpguHata 02-ro y4acTtka
LNY19 OpavHaTta 18-ro yyacTka
LNY.20 Oppgunata 19-ro y4yacTtka
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5.2.2 OnpepeneHune OoNOpPHLIX TOYEK NMHeapusauum

5.2.2.1 OnpedeneHue Konuyecmea y4acmkoes fuHeapusayuu

Mocne onpepeneHns HeobXoAMMOro KONMMYecTBa Y4acTKOB NMHeapusauuvM HeobxoauMMo 3afaTb ero B
napametpe LNX.06. Npegensl nameHeHnsa napametpa LNX.06 ot 0000 go 0019.

Bbibop HeobxoaMMoro KonMyecTsa y4acTKOB NMHeapu3aLmmn NpomM3BoauTcs M3 coobpaxeHus obecneyeHus
HeobX0AMMOM TOYHOCTU N3MEPEHNS.

5.2.2.2 OnpedeneHue 3Ha4YeHUl OMOPHbIX MOYEK JIUHeapusayuu

[na kaxgoro 3HavyeHust uHanumpyemoro BxogHoro curHana Yi (B TEXHMYeCKUX eamHuuax ot MuHyc 9999
no 9999 c yyeTom [euvMManbHOro pasgenutens) BblYMCIUTL COOTBETCTBYIOLLYK (DU3UYECKYID BEMNUYMHY U3
COOTBETCTBYIOLUMX (PYHKLUMOHAmNbHbIX (rpagupoBOYHbIX) Tabnuuy. 3TO MOXHO caenaTb Takke rpaduyeckn us
COOTBETCTBYIOLLEN KpMBOM (MpyM HEOOXOOUMOCTM MHTEPMNoNMpoBaTb) M 3a4aTb 3HAYeHWe AN COOTBETCTBYHOLLEWN
OMOPHOW BENUYUHBI BXOZHOTO dhmaunyeckoro curHana Xi (B %, ot 00,00% no 99,99%).

CootBetcTtBytowme 3HadeHus Xi (B %, ot 00,00% no 99,99%) BBoaoaTca B napameTpax:
Abcyucchbl OMOPHbLIX MOYeEK IUHeapu3ayuu

LNX.01 A6cuuncca HavanbHOro 3Ha4veHust (B % OT BXOOHOrO curHana)
LNX.02 A6cumncca 01-ro yyacTtka
LNX.03 A6cumncca 02-ro yyacTtka
LNX.19 A6cumcca 18-ro yyactka
LNX.20 A6cumcca 19-ro yyactka

CooTtBeTcTByOWME 3HayeHus Yi (B TexHMYeckMx egmHuuax oT MuHyc 9999 pgo 9999 c yuyeTom
JeLumanbHoro pasgenutens) BBOAATCS B napaMmeTpax:

OpduHamesl OMOPHLIX MOYEK SIUHeapu3ayuu

LNY.01 OppguHaTta Ha4anbHOro 3HavyeHus (CurHan B Tex. e4. oT MuHyc 9999 no 9999)
LNY.02 OpgwuHata 01-ro y4acTtka
LNY.03 OpauHarta 02-ro y4acTtka
LNY.19 OpguHata 18-ro y4acTka
LNY.20 OpguHata 19-ro y4acTka

5.2.3 Npumepbl NMHeapn3aum CUrHanoB

MNpumep 1. JInHeapusaumsa curHana, nogaBaemMoro Ha (OyHKUMOHanNbHbIN 610K

HOpManusauum n macwtabupoBaHus, npeacTaBreHHasa rpadmyeckmn (Kpusomn)

MH,EI,I/ILI,VIpyeMOG 3Ha4yeHue B
TeXHU4YeCKnx eanHmnuax

PeanbHas xapaktepucTuika,
npencTaBreHHas rpaduyeckn

°C A
OpauHaTta
3-ro yuactka | 9999
JInHeapuso-
750,0 3-M yu. BaHHas
OpgaunHaTta xapakTe-

2-ro yyacTka . pucTrka

2-1 yu. o
OppauHata 350,0 100%
BXOZHOO
1-ro y4acrtka
curHana
1-7 yy.
| - X
I —
20,00 50,00 / 60,00 / 99,99
HavansbHoe Abcuucca Abcumucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka

KoHcpuzypupyembie napamempsbi Onsi npumepa 1:

AIN.00 = 0008 LNX.01 = 00,00 LNY.01 = 0000 (uHgmumpyeTtcs «000,0»)
LNX.00= 0003 LNX.02 = 20,00 LNY.02 = 3500 (uHgmumpyeTtcs «350,0»)
AIN.03 = 000,0 LNX.03 = 60,00 LNY.03 = 7500 (vHgnumpyeTcs «750,0»)

LNX.04 = 99,99 LNY.04 = 9999 (mHanumpyeTcs «999,9»)
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Mpumep 2. JluHeapusauma curHana, nogaBaemMoro Ha (pyHKLMOHaNbHbIW 610K
HOpManusauum 1 macwrtabupoBaHus, NpeacTaBrieHHasA rpagupPoBOYHOM Tabnuuen

IlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagymposku TIM68, n nogasaemoro Ha Bxoa Al yepes
HopMUpylOLWMIA NpeobpasoBaTtenb, Avana3oH uamepsembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOTO curHana
Hopmupytowero npeobpasosatenss 0 - 14,315 mB (0 — 100%), AnanasoH BbIXOOAHOrO CUrHama HOPMUPYHOLLEro
npeobpasosaTtens 4 - 20 mA (0 — 100%).

Ons obecnevyeHns HeobxoOMMON TOYHOCTM u3MepeHusa Bbibupaem 19 yyacTKoB nuHeapu3aummn wu
paccynTaHHble 3Ha4yeHus B % BXOQHOMO CurHana Ans Kaxgol OMOPHOM TOYKM BBOASATCH B COOTBETCTBYHOLLMN
napameTp KoHUrypauuu.

KoHgpuesypupyembie napamempsi Osisi npumepa 2:

AIN.00 = 0008 Tun wkansl 6noka - NMHeapu3oBaHHast
LNX.00= 0020 KonnyecTtBo y4acTkoB NiMHeapu3saumm
AIN.03 = 0000, MonoxeHwne aeumMManbHOro pasgenuTens Npu NHAMKaumm

MapameTpbl KOHMUIypaLmn paccynTbIBaOTCA M BBOAATCS COrMacHo Tabnmubl 5.2.

Tabnuya 5.2 — Pacyem u 8800 napamempos fiuHeapusayuu npumepa 2.

MapameTpbl MapameTpbl KOHUrypauumn
KOHdpurypaumm
Homep 3Ha4yeHue 3HayeHue A6cuyucchbl onopHbIX Mo4ekK
OMopHOW | u3MepsieMoun BXOAHOro OpOduHambl ONMOPHbIX JIuUHeapu3ayuu emopoezo b6s1oka
TOUKMN Temneparypbl, curHana mod4ek nnuHeapu3ayuu
°C B MB emopozo 6s10Ka
Homep Beodumoe Howmep Beodumoe
napamempa | 3Ha4YeHue, napamempa 3Ha4veHue, %
°C

0 0 0,000 LNY.01 0000 LNX.01 00,00
1 50 0,297 LNY.02 0050 LNX.02 02,07
2 100 0,644 LNY.03 0100 LNX.03 04,50
3 150 1,026 LNY.04 0150 LNX.04 07,17
4 200 1,436 LNY.05 0200 LNX.05 10,03
5 250 1,852 LNY.06 0250 LNX.06 12,99
6 300 2,314 LNY.07 0300 LNX.07 16,16
7 350 2,761 LNY.08 0350 LNX.08 19,32
8 400 3,250 LNY.09 0400 LNX.09 22,70
9 450 3,703 LNY.10 0450 LNX.10 25,97
10 500 4,216 LNY.11 0500 LNX.11 29,45
11 550 4,689 LNY.12 0550 LNX.12 32,84
12 600 5,218 LNY.13 0600 LNX.13 36,45
13 700 6,253 LNY.14 0700 LNX.14 43,68
14 800 7,317 LNY.15 0800 LNX.15 51,11
15 900 8,416 LNY.16 0900 LNX.16 58,79
16 1000 9,550 LNY.17 1000 LNX.17 66,71
17 1100 10,714 LNY.18 1100 LNX.18 74,84
18 1300 13,107 LNY.19 1300 LNX.19 91,56
19 1400 14,315 LNY.20 1400 LNX.20 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Havanom KanuBGPOBKM aHarnoroBoro Bbixoga HeoBXOAMMO MpWBECTM B COOTBETCTBYHLLEE
MONOXeHWe NepeMblUkM Ha MOAYMe YHMBEpPCarnbHbIX BXOAOB MHAMKATOPA. TUMbl BbIXOOHbLIX CUrHANOB M NOMOXEHWE
nepemblyek npvBeaeHbl B Tabnvue 4.3 B pasgene 4.9.

YpoBeHb kannbpoBKM aHanoroBoro Bbixoga umeeT Tpu napametpa. NMapametp CALO.00 ucnonbsyetcs
ONs HAWKaumMmM aHanoroeoro Bbixoda B %. B UTM-16 B 9aTOM napameTpe MOXHO Takke MpouM3BOAUTb M3MEHEHUSI
COCTOSIHUA aHanoroeoro Bbixoaa AO.

MyHktel CALO.01 n CALO.02 wucnonb3yioTcss Ans KanubpoBKM HavanbHOrO U KOHEYHOrO 3HayeHusi
aHanorosoro Bbixoga. [opsAok kKanMbpoBKX CreayrLLni:

1) Mopkntounte K aHanoroBomy Bbixogy AQO uHAMKaTopa 0G6pa3sLoBbIi WM3MEPUTENbHbLIM Npubop —
MURIaMNepMeTP NMOCTOSIHHOTO TOKa.
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2) B pexume koHcurypaumm yctaHoBute napametrp CALO.01 "KanubpoBka HayanbHOro 3HauyeHus
aHanorosoro Bbixoga AO".

3) Haxvumasa knaBuwm [A] wnmn [V] ycTaHOBUTE BEMWUYMHY BBIXOAHOrO CUrHama no MunnvamnepmeTpy
paBHyto 0 MA (nnn 4 mA), cooTBeTcTBylOLWY0 0% AnanasoHa, B 3aBUCUMOCTU OT UCMOSTHEHNS KaHana.

4) Haxatb knasuwwy [¢].
5) YctaHoButb napametp CALO.02 "KanubpoBka KOHEYHOro 3Ha4YeHnst aHanoroeoro Bbixoga AQ"

6) Haxvmasa knaBuwm [A] wnm [V] ycTaHOBUTE BEMWYMHY BBIXOAHOTO CUrHana no MwunnvamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cooteeTcTBytowwyto 100% auanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHarna.

7) Haxatb knasuwy [&].
8) Ansa 6onee TouHOM KanUMBPOBKN KaHana LMKNMYECK/ NOBTOPUTE OnepaLmio HECKONBLKO pas.

Heobx00umo momMHUMBb, YTO Nocne NPoBeAeHUs KanMbpoBKY HEOOXOAMMO NPOU3BECTH 3anMchb NapaMeTpoB
B 3HEproHesaBWCUMYHO MaMsTb, B MPOTMBHOM ClyyYae BBeAeHHas WHdopMauusi He OyaeT coxpaHeHa mnpu
OTKIMIOYEHUN NUTaHUSI MHAMKATOPA.

6. TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obGCNyxMBaHWe - KOMMMEKC paboT, KOTOpble MPOBOAATCA MEPUOANYECKM B MNITAHOBOM
nopsiake Ha paboTocnocobHOM MHAOMKaATOpe C Lienblo NpefoTBpalleHus 0Tka3aM, NPoAarieHnst ero cpoka cryobl 3a
CYET BbISBNIEHUS U YCTPaAHEHUsI NPeoTKa3HOro COCTOSHMSA AN NOAAEPKaHWUS HOPMarnbHbIX YCIIOBUIA AKCNyaTaumu.

6.1.2 TexHuueckoe oOBCRyXMBaHWE 3aKNoYaeTcsa B NPOBEAEHWM paboT MO KOHTPOS TEXHUYECKOro
COCTOAHMA U nocneayouemMy yCTpaHeHUI0 HeOQOCTAaTKOB, BbIABIIEHHbLIX B NpoLecCe KOHTPON4, npo@mnaKqueCKomy
OGCJ‘Iy)KMBaHVIPO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOIZ nepnoanyHOCTbIO, ONMUTENbHOCTBLIO U B onpeaeneHHOM nopdaake;
YCTPAHEHU0 OTKa30B, BbINOJ/IHEHME KOTOPbIX BO3MOXHO CuUNlaMW nepcoHana, BbINOJHAKWEro TexHun4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeOOCTOPOXHOCTU M MNpaBuUNamMu 3IKCNsyaTauMM MoOXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns o6opyaoBaHus!

6.2.2 [Ona obecneyeHuss 6Ge3onacHOro WCMNONb30BaHMA 00OpPyAOBaHUA HEYKOCHUTESNIbHO
BbINONHANTE YKa3aHWs AaHHOMN rnaBbl!

6.2.3 K akcnnyaTaumuM wuHaukatopa [JOMyCKAaKTCA nuvua, uMelowune paspeweHve ang pabotbl Ha
anekTpoycTaHoBkax HanpsxeHnem o 1000 B n ndyumsLume pykoBoACTBO MO 3KCNyaTaumm B NOMIHOM obbeme.

6.2.4 OkcnnyaTtauus MHOMKaTOpa paspeluaeTcs MpW HanmUuMM WHCTPYKUUKM MO TexHuke GesonacHocTw,
YTBEPXAEHHON npeanpusiTuem-notpebutenem B YCTAaHOBMEHHOM MOpsiAke W yyuTbiBalowen cneunduky
npuMeHeHns npubopa Ha KOHKpeTHoOM obbekTe. [pu akcnnyatauun Heobxogumo cobnogaTte TpeboBaHust
pevicteytowmx npasun MT3 n MNTH ana anekrpoyctaHoBok HanpshxeHnem ao 1000B.

6.2.5 Bce MoOHTaxHble M npodunakTudeckme paboTbl [OMKHbI MPOBOAUTLCS MPU  OTKMHOYEHHOM
3MEeKTPONUTaHNK.

6.2.6 3anpeu.|,aeTc;1 noakKn4yaTb U OTKNKYaTbh coeguHUTENn Npn BKINKOYEHHOM 3MEKTPONMUTAHUN.

6.2.7 TwaTenbHo npon3sBoanTe nogkn4eHne cC cobnoaeHnem NOoNApHOCTN BbIBOAOB. HenpaBm'leoe
nogKnyeHne wunn nogkntoyeHne pa3beMoB Mpu BKIKOYEHHOM NMUTaHUUM MOXET NpUBECTU K MoBpeXxaeHUto
ONEKTPOHHbIX KOMMNOHEHTOB NMHAOUKATOpPa.

6.2.8 He nogkntovarite Hemcnonb3yemble BbIBOObI.

6.2.9 MNpu pasbopke MHOMKaTOpa ANs yCTpaHeHUs HeuMcnpaBHOCTEW NpUBOP AOMKEH ObiTb OTKIIOYEH OT
CETU 3NEKTPONUTAHUS.
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6.2.10 MNpwu nssneveHnn nHAMKaTopa n3 Koprnyca He npukacanTecb K ero 3NeKTPUYeCcKMM KOMMOHEeHTam U
He noAsepranTe BHyTPEHHWE y3Ilbl U YacTu yaapam.

6.2.11 Pacnonarante nHOMKaToOp Kak MOXHO Aanee OT YCTPOWCTB, FreHepupylLMX BbICOKOYACTOTHbIE
usnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbl, UM NpUOOopPkI, NCNOMb3YLME UMMYIbCHbIE
HanpspkeHus) BO nsbexaHne cboes B paboTe.

6.3 MNopsanok TexHn4yeckoro o6cnyxnBaHus

6.3.1 B 3aBrcumMoCTn OT perynsipHoOCT! NPOBEAEHUSA TEXHNYECKOE 0BCNyXMBaHNE AOMKHO ObITb:
a) Nnepuoanyecknm, KOTopoe BbINOMHAETCHA Yepes KaneHaapHbIe MPOMEXYTKN BPEMEHM;

6) afanTMBHbIM, KOTOpPOE BbINOJIHAETCA No HeobXoaMMOoCTH, TO eCTb, B 3aBMCMMOCTM OT hakTn4eckoro
COCTOAHUA MHOMKaTopa 1 Hann4yna cBobOAHOrO 06cny>|<V|Barou.|,ero nepcoHana.

6.3.2 YcTaHaBnuealTCs Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obCcnyxmBaHue Npy XpaHeHnu, KOTopoe 3akniyaeTcs B NepekoHcepBaLum nHankaTopa npu
OOCTWXKEHUN MpedernbHOro Cpoka KOHCepBauuuM BO BpeMS  XpaHeHWss B COOTBETCTBMM C  TpebosaHuaMM
3KCnnyaTaunoHHON JOKYyMEHTauUmK;

6) TexHu4eckoe obcnyxrMBaHUe Npu TPaHCMOPTMPOBKE, KOTOPOE 3akMioYaeTcs B MOATOTOBKE MHAMKATOpa K
TPaHCNOPTUPOBaHMIO, JEMOHTaXE U3 TEXHONOrMYecKoro o6opyaoBaHnsa 1 ynakoBke nepes TpaHCNopTUPOBaHNEM;

B) TeXHU4yeckoe O6CJ‘Iy)KVIBaHI/Ie npu akcnnyaTtaunn, KOToOpoe 3aKr4vaeTcda B NoArotoBke nHOMKaTtopa nepen
BBOOAOM B 3KCMfyaTauuio, B NpoLecce ee 3Kchnyatauum v B NEepUMoguyveckon nposBepke paboTocrnocobGHOCTU
npubopa.

6.3.3 Tllepuoamyeckoe TexHu4eckoe o6CMNyXMBaHME MpWU 3IKCNNyaTauum WHAWKaTOpa YyCTaHaBnMBaeTCH
notpebutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMflyaTauuu, HO He pexe 4emM OAuH pa3 B rod. Ons
uwHavkatopoB WNTM-16 uenecoobpasHa exekBapTanbHas MepuoaUYHOCTb TEXHUYecKoro obcnyxuBaHus npu
aKcnnyatauuu.

6.3.4 NMepuognyeckoe obCnyxmMBaHMe OOIMKHO NPOBOAMTBLCS B CNeayloLLEM NOpsiake:
a) NnpoBecTn paboThl, KOTOPbLIE BLIMOMHSKTCA MPU TEXHUYECKOM OCMOTPE;

6) NpoBepUTL CONPOTUBIEHME N3ONALUN;

B) NpoBepuTbL paboToCcnocoBHOCTL MHAMKATOPA.

6.3.5 TexHuyeckMrn OCMOTP WHAMKATOpaA BbLIMOJHAETCA OOCMYXMBAKLWMM MEPCOHANoM B Crefyrolem
nopsigke:

a) nepen Ha4anom CMeHbl criefyeT NPOBECTM BHELUHUA OCMOTp mHaukaTopa. Ocoboe BHMMaHue cnegyet
06paTnTb Ha YNCTOTY NOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBUE MEXAHUYECKUX MOBPEXAEHWUN.

6) npoBepuUTb HAAEXHOCTb KpenneHna nHaukatopa,

B) npoBepuTb TEXHUYECKOEe COCTOoAHME npoBOOOB (Ka6ene171) Ha UEeNlIoCTHOCTb U 3alUlEeHHOCTb OT
MeXaHNYEeCKMX NOBPEXOEHNN.

7. XpaHeHue un TpaHcnopTupoBaHue

7.1 YcnoBusa XpaHeHUs1 UHguKaTopa
7.1.1 Cpok xpaHeHus1 B NOTpebuTenbckol Tape - He MeHblue 1 roga.
7.1.2 WNHpukaTop [OIMKEH XpaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEHUM Mpu TemnepaTtype
okpyxatowero Bosgyxa oT muHyc 40°C po nmoc 70°C u oTHocutenbHow BnaxHoctn ot 30 go 80% (6es

KoHAeHcauum Bnaru). [laHHble TpeboBaHus ABMSATCA PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B MOMELLEHUM He [OOSHKEeH coAepXaTb Mbiv U MPYMECU arpecCUBHbIX MapoB U rasos,
BbI3bIBAOLLNX KOPPO3MIO (B YACTHOCTU: ra3oB, coaepXallimx CEPHUCTbIE COEQUHEHUSI UM aMMUaK).
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714 B npouecce xpaHeHun unu akcnnyataununm He Knagute Taxenble npegmMmeTbl Ha MHOUKATOp U He
nogBeprante ero HUKaKkoOMy MeXaHU4YecKoOMYy BO3AEWCTBUIO, TaK KakK YCTPOWCTBO MOXeT gedopmMumpoBaTbCa U
noBpeanTbCA.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO MHAUKATOPA U YCNOBUSA, NPU KOTOPbIX
OHO [OJMKHO OCYLLEeCTBMATbLCSA

7.2.1 TpaHcnopTMpOBaHWe nHaukaTtopa B ynakoBke npeanpuaTua-n3rotoBuTend ocyulecTBndeTcda BCeMun
BMaamMu TpaHcrnopTa B KpbITbIX TPAHCMOPTHBLIX CPpeAcTBax. TpaHCNoOpTUPOBaHUE camosieTaMu OOSTKHA BbINONHATHCS
TOJIbKO B OTaninBaeMbIX repMeTu3npoBaHHbIX OTCEKaxX.

7.2.2 VlHaukaTop AOIMKEH TpaHCnopTUpoBaTbCA B KNMMaTUYECKMX YCMOBUAX, KOTOpble COOTBETCTBYIOT
ycnosusm xpaHeHnusa 5 cornacHo NOCT 15150, Ho npu gaBneHun He Hxe 35,6 kla 1 TemnepaTtype He HxXe MUHYC
40 °C nnu B ycnosusix 3 Npn MOPCKMUX NepeBo3Kax.

7.2.3 Bo BpeMsi rpy3o-pasrpy3oyHbiXx paGoT M TPaHCMOPTUMPOBAHWM 3anakoBaHHbIA NPUGOP He AOMMKeH
noABepratbCs Pes3kM yAapaMm W BIUSHAK — aTMocepHbIXx ocagkoB. Crnocob pasmelleHWs Ha TPaHCMOPTHOM
cpefacTBe JOSKEH UCKNoYaTh NepeMelleHre nHamkaTopa.

7.2.4 Tepepn pacnakoBbiBaHWEM MOCIe TPaHCNOPTMPOBaHMSA NpW OTpULATENLHOW TeMnepaType UHAMKaTop
HeobXxoaMMO BblaepXaTb B TeYeHMe 3 YacoB B YCNoBusix xpaHeHust 1 cornacHo FOCT 15150.

8. MapaHTun nsrotoBuTenA

8.1 MNMpoussoguTens rapaHTUpyeT COOTBETCTBME MHOUKATOPA TEXHUYECKUM ycnosusam TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWI TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagky u aKcnnyaTtauuu, ykasaHHblX B HaCTOSILLEM PYKOBOACTBE, MNOTPEOUTENb NULIAETCs npaBa Ha rapaHTuio.

8.2 lapaHTMWHbIN CPOK aKchnyatauuum - 5 neT co AHA OTrPpy3kU uHAuKatopa. [apaHTUWHBLIA CpOK
3KcnnyaTtauum MHONKATOPOB, KOTOPbIE MOCTABMAOTCA HA 3KCMOPT - 18 MecAueB co AHSA MPOCNefoBaHUst Ux Yyepes
rocyapCTBEHHY rpaHuLy YKpauvHbl.

8.3 Mo AoroBOpeHHOCTU C NoTpebutenem npeanpusTMe-u3roToBUTENb OCYLLECTBIISIET NocnerapaHTUitHoe
TexHn4Yeckoe o6CnyXKMBaHUE, TEXHUYECKYHD NOAAEPXKKY W TEXHUYECKMEe KOHCyNnbTauuu no BCEM BuAaM CBOEW

NPOAYKLMM.
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MpunoxeHus

NMpunoxeHune A. NabapuTHble N NpucoeaAUHUTENbHbIE
pa3mepbl UTM-16

Pasmepbi yugpoebix uHOUKamMopos: TMAPAMETP, KAHAJ1
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PucyHok A.2 - [abapumHbie pa3Mepb! U HasHa4YeHusi pa3bemos uHOukamopa NTM-16
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NMpunoxeHune b. NoaknoyeHne nHaukaropa.

B.1 CxeMbl BHELUHUX cCOeANHEHUN

>
K pasvemy X5 uHaukatopa

o
i

+1

+12

+13

+l4

+16

+7

Tepmonapa

Curnan
NOCTORKHOrO TOKA
MK HANPRKeHNA

-
2]
3
4
5| 415
8
7]
B

+8

4!4 JP5 JP6  JP7 JP8  JP9 JP10 JP11 JP12 JP13 JP14  JP1S JP1B
Ru1  G1

5] 125] 419 133} 49 — —h

26| +110 34 50 —
& = 2 Ri2__ G2 %
27] +111 135 ] 51 )
28| +112 136 52 &
[13] 29| +113
1] 30| +114 38|
[15] 31] 4115 [39]
132] +116 40

Y

TepmoconpoTuenexme

e

178*

* [abapumHbie pasmepsi nnamsl K63-52-01 ykasaHHble 8 MunmumMempax
Pucyrok b.1.1 lNodknroyeHue sHewHuUx yenel Kk uHOukamopy UTM-16 yepe3 K63-52-01 (pasbem X5)

Wutepdeinc

Mutanua narymkos
(aHanor., auckp.)

Muraums Aartyukos
(ananor., auckp.)

=21V
25mA

=21V
25mA

Mutanve
=24V
| ~220V

PucyHok b.1.2 NodknovyeHue sHewHUx yerneld Kk uHoukamopy UTM-16 yepes kremMmbl pasmeujeHbl Ha 3adHel cmeHkKe

uHOukamopa (pa3bembl X1, X2).

B.2 no,qlcmoqel-me TOKOBbIX aHANMOroBbixX gatT4nkKoB C NaCCUBHbIMU BbiIXOoOaMu.
MoAakntoyeHne ANCKPETHLIX Harpy3okK
AHanoroskIn BXxoa

[ |
|

AR

OaTtunk

PucyHok b.2.1 - lModknroveHue k uHOukamopy MTM-16 mokoebix aHanozoebix 0am4yuKoe ¢ MacCusHbIMU 8bIxo0amu

lMpumeyaHue. MNonoxeHne NepeMbIveKk AN HACTPOWKN aHanoroBbIX BXOAOB NprBeAeHbl B Tabnuue 4.2.

lMpumeyaHus.

Rl G1

PucyHok b.2.2 - [MoOknroyeHue Hazpy30K

TpaH3ucTop
— g1

[

1. Tpn NOAKMIOYEHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coneHouabl M T.M.) K
AVCKPETHBIM TPAH3MCTOPHBLIM BbIXOAAM MHAMKATOPa BO n3bexaHne BbIxoda U3 CTPOsi BbIXOAHOIO TpaH3ucTopa 13-3a
60onbLIOro Toka cCamMoVHAYKLMN NaparnnenbHo Harpy3ske (0bmMoTke pene) Heo6xoaMMOo ycTaHaBnmnBaTb GNOKNPYHOLLMIA
avoa VD — cm. cxeMy nogknoveHns. BHeWwHnn gmoa yctaHaBnuBaTth Ha Kax4oM KaHarne, K KOTOpoMy MoAkoveHa
WHOYKTMBHasA Harpy3ka. Tun yctaHaBnmBaemoro awvopa KO209, KO258, 1N4004...1N4007 wnu aHanornyHbIw,
paccynTaHHbIN Ha ob6paTHoe HanpshxeHne 100B, npsimon Tok 0,5A.

2. Btopou kaHan nogkntoyaeTcs aHanornyHo nepsomy.
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B.3 Cxema nogknoveHus nHrepcgenca RS-485

[Npeobpazoeatents WHTEpdERCOB
BIiA-485 (RS232/485), unu
BMA-52 (USB/ RS485)

L ao 1200m
R1
. . A+ B- A+ B- A+ B-| no 32 npuSopes A+ B- A+ B-
RS232 wn USB H 01 02 03 30 R
WTM-16 MTM-111B| MTM-111 MTP-8 MWK-121

PucyHok b.3.1 - OpaaHu3ayusi uHmepghelicHoU c8513U MexX0y KOMIMbIOMEPOM U UHOUKamopamu usiu KoHmporsiiepamu

1. K komnbloTepy MoxXeT ObiTb nogknioyeHo Ao 32 npubopos, BkMvas npeobpasoBaTtenb MHTepdENcoB
Br-485 (Bru-52).

2. OOwasa gnvHa kabenbHOM NMMHMKU CBA3W He OoSkHA npesbiwatb 1200M. MakcvmanbHasi AnuHa NUHUK
CBHA3M TaKke 3aBunCUT OT Bbibopa ckopocTn obmeHa.

3. B kauectBe kabenbHOM NMHUN CBA3N npeanoYTuTeNnbHO UCNOoNb30BaTh 3KPAHMPOBAHHYHKO BUTYIO Napy.

4. [OnvHa oTBeTBNeHun Lo JomKkHa ObiTb Kak MOXHO MEHbLLIEN.

5. K wuHTepdencHeiMm Bxogam npubopoB, pacronoXeHHbIM B KpaHUX TOYKax COeAUHUTENbHOW MUHUK
HeobXoAMMO MOAKMIYUTL ABa TepMuHanbHbIX pesuctopa conpotusneHvem 120 Om (R1 m R2).
MopaknioyeHne peancTtopos k nHamkatopam nnu koHtponnepam NeNe 01 — 30 He TpebyeTcs. [NoaknioveHne
TepMuHanbHbIX pe3ncTopos B 6rioke npeobpasoBanus uHtepdericos bNMiN-485 (BrN-52) cmotpute B P3 Ha
Br-485 (BINMN-52). MopkniodeHne TepMyHanbHOro peancropa B uHamnkatope WTM-16 cmoTpute pucyHok

B.3.2. _
Pasbem-rnemma X2 TVHKA CBRIM

— [3KpaHWpOBaHHAA BUTAR napa)
~ P u—
i/ i1
Mpuemonepenam™WK +A 1 T \'._ |
RS-485 B 2 L] .|
W, ]
L }+—— TERM | 3 i

120 Om RGHND | 4

R B
1 oo \f'n'oa;;;,;.;ﬁ‘n;‘:

|
TEPMWHANEHOMD |
| _peswcTopa _ |

PucyHok b.3.2 - PekomeHOyemasi cxema nookmoqeHus uHmepgelica RS-485 ¢ nomouwbio pa3bemMos-KreMmM, Komopbie
ycmaHaenuearomcsi Ha mblsibHol cmopoHe UHOUKamopa

MpumeyvaHmnsa no ncnonb3oBaHuio MHTepcenca RS-485.

1. Bce oTBeTBUTENU NpUEMO-NepeaaTyMkoB, NpUcoeaMHEHHbIe K OfHOM obluein nepedarollen NUHUK,
[OOIKHbI COrNacoBbIBATLCS TOMBKO B ABYX KpaliHux Toukax. [nvHa oTBeTBNeHUii OoMKHa BbiTh Kak MOXHO MEHbLLEN.

2. HeobxogumocTb akpaHupoBaHusi kabeneit, No KOTopbiM nepeaaeTcs MHpopMaums, 3aBUCUT OT AMUHbI
kabenbHbIX CBSA3EW U OT YPOBHS NOMEX B 30HE NPOKMaaku kabens.

3. MNprMeHeHne 3KpaHNPOBAHHOW BUTOW Napbl B MPOMbILLNEHHbLIX ycnoBusax AsndeTca npeanodYTUTeribHbIM,
NOCKOJIbKY 3TO obecneunBaet nony4yeHne BblICOKOro COOTHOLLEHUA CVIrHaJ'I/LLIyM N 3alnTy ot CWHpa3HOM NoMexu.

4. [na nogknyeHus TepMmuHanbHoro peauctopa (120 Om) HeobxoaMMO coeanHWUTb Knemmbl 2 u 3
pasbema X2
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5.4 BHewHMe nogknoveHus moaynen pacwmpeHus MP-52.
B.4.1 MoaknroyeHne BHEWHUX Lenen moaynen pacwupeHus MP-52-10

Moaynb pacwmpeHusa nmeet 16 ANCKpeTHbIX BXOAOB. Kaxabii AMCKPETHbIN BXOA ranbBaHNYeCKN N30NIMPOBaH
OT OpYrMx ANCKPETHBIX BXOO0B M APYruX Lienen nHankaTopa.
Ons nuTaHMa [OuCKpeTHbIX BXxodoB TpebyeTcAa BHellHee HecTabunuaupoBaHHOe HanpskeHne 24B
NOCTOSIHHOIO TOKa.
K pazbemy X3 nngvkatopa
BHeLwHuit Gnok >

/ nUTaHUA

[9 | DI9

DI10
[11] DI11
12| pi12
DI13
—14] D114
—15] D115
—16| D116

PucyHok b.4.1 - Kb3-24-20. Cxema rnodknroyeHusi cueHanoe moodysisi pacwupeHusi MP-52-10, eHewHul eud

COM1-8
COM1-8

MpumeyaHus.
1. Hencnonb3yemble KnemMmbl He NOAKIOYaTb.

B.4.2 MNoakniovyeHne BHEWHUX Lienen moaynen pacwupeHus MP-52-11

Mopaynb pacwmpeHus nmeeT 16 QUCKPETHbIX BXOAOB M OAMH aHanoroBbIv Bbixod. Kaxabli AUCKPETHBIN BXOA
ranbBaHWYECKN N30MNMPOBaH OT APYrMX AUCKPETHBLIX BXOAOB U APYrnX Lienen nHamkatopa.

Ons nuTaHus OuCKpeTHbIX BXOAOB TpebyeTcs BHeLHee HecTabunuampoBaHHOe HanpsbkeHue 24B
NOCTOSIHHOrO TOKa.

BHewHuit Bnok K pasbemy X3 nHavkatopa

/ NUTaHUA \/ >

(9 |DI9 COM1-8
DI10
DI11
DI12
DI13
DI14
DI15
[16] D116

PucyHok b.4.1 - Kb3-24-20. Cxema rodKnoYeHusi cueHanos modyss pacwupeHus MP-52-11, eHewHul sud
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MpumeyvaHus.

1. MonoxeHne nepemblyek J1 Ha Mogyne paclMPEHUn A4S HACTPOWKN aHarloroBOro BbIXo4a NpUBEAEHO B
Tabnuue b.4.1. n Ha pucyHke 4.5.
Tabnuua b.4.1

[nanasoH BbIXOOQHOrO curHana [MonoxeHne nepemblyek Ha MOAyne paclumpeHns
0- 5wmA [2-4], [7-8]
0-20 mMA;
4-20 mA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmeLleHmne BbIxogHoro curHana 4-20MA yctaHaBnnBaeTCcs NporpaMmmMHo.
3. Hencnonb3yemble knemMmbl He MOAKMIOYATD.

B5.4.3 NMoaknroyeHne BHeWHMX Lenen moaynen pacwupeHus MP-52-12

Mopaynb pacwmpeHusa nmeeT 8 ANCKPETHbIX BXOAOB U 8 ANCKPETHbIX BbIxo4oB.  Kaxabin OUCKPETHbIN
BXOA/BbIXO raribBaHW4YeCKM U30NMPOBaH OT APYrMX ANCKPETHbLIX BXOAOB U APYrMX Lienen nHankatopa.

[nsa nuTaHua AMCKPETHbIX BXOAOB (JaTynkoB) TpebyeTcsa BHelHee HecTabunuanpoBaHHOE HanpsxeHue
24B nocTosiHHOrO TOKa.

K pasbemy X3 nngukaropa
-« 87 max . »

[ A
BHeWHUA UCTONHUK
NUTEHWA
BHewxui (G=20..28V
WUCTOMHUK NATAHUA
G=18..30V, 80 mA K53-24-20
N NI
II_ T_ m
+——([1] -D11 | 139 | DO3 »([17 | comDI
Ru7 ‘
—/—2 | -DI2 [10| DO4 »[18|comi 3
Ru8 ©
+—"—|3 | -DI3 | +L—3{11| DO5 >([19|cOM DO E
Ru9
(14| -D14 | +L3—[12| DO6 »([20|com DO T
Ru10
—"—l[5] Di5 [13] po7 [21]
RH11
——1[6 | -DI6 | +—L—1{/14| DOB 22| n
Ru12
+—l[7 | -DI7 [15] o9 o3
Ru13
('8 -Di8 [16] DO10 Zia
| Y
a) Kb3-24-20 ¢ TpaH31CTOPHBIMW ANCKPETHLIMW BbIXOA4aMM1
K paavemy X3 nHaukatopa .
179 max 4
A
KB3-40(P.C K)-01
i - - - - - - - -
nuTanms18..30V, T Y
RN K6 K71 K8 K9 K10 K11 K12 K13
- I i DN I I
L7 2T o1 |0 kz; AH ZJH g ;ﬁ ;“ 2] 2111 4
s TEVELEEE]L
+——={3] -0i3 |1 ya pya Wi WA WA W 7| i
L~ T on I \ 71( 0 I l 71 I TI{ I
L~ 25T ok |0 A AN Y Y RS RS RY BY
+—ll6 | -DI6 | 1) 'k88 515 3l slg = = SIS S o
L~ 7 To7 [0 z|z gle 2l1e 2(e gle oe 2|2 212
Ls— 28| D8 |0 21 22]{ 23]] 31 32]| 33[| 4 1§ 42]| 43| 51 52 53]} 6 1) 62]f 63]| 71| 72[| 73]| 81 82| 83| 9 1] 92][ 93]
\ 4
BHewHuin
UCTOMHUK NUTaHUA H—l W—l W—l W—l H—l H—l
24V, 160mA DO3 DO4 DO5 DO6 DO7 DO8 DO9 DO10

6) KBE3-40P-01 ¢ peneiHbiMy OUCKPETHBIMW BbIXOAAMM

PucyHok b5.4.2 - Cxema rnoOknoyeHuUs: cueHanoe modyrns pacwupeHus MP-52-12, eHewHuti 8ud
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MpumeyvaHus.

1. Mpyn NogKNIOYEeHUN WHOYKTUBHBIX Harpy3ok (pene, nycKkaTenu, KOHTaKTopbl, COneHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AaM WHAMKATOPa, BO n3bexaHne BbIXOA4a M3 CTPOS BbIXOQHOrO TpaH3UcTopa us-
3a 6ombloOro TOKa CaMOWMHOYKUMW, MapannensHo Harpy3ke (obmoTke pene) HeobxoguMo YycTaHaBnMBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogkmioveHus. Tun  yctaHaBnuBaemoro awvopa KO209, KO258,
1N4004...1N4007 nnun aHanornyHeln, paccyMTaHHbIn Ha obpaTHoe HanpsixeHue 100B, npsmow Tok 0,5A.

2. Hencnonb3yeMmble KneMMbl He MOAKNI0YaTb.

B5.4.4 NMoaknroyeHne BHEWHUX Lenen moaynen pacwupeHus MP-52-13

Mopynb pacwumpeHns nmeeT 8 ANCKPETHbIX BXOAOB, 8 AMCKPETHBIX BbIXOAOB M OMH aHaroroBbii BbIXOA.

Kaxabln ANCKPeTHbIN BXOA/BbIXO, ranbBaHUYECKM M30MMPOBaH OT APYrMX OUCKPETHbIX BXOAOB U ApPYruX
uenen nHankKaTopa.

[nsa nuTaHns AUCKPETHbIX BXOOOB (4aT4MKOB) TpebyeTcs BHellHee HecTabunmanpoBaHHOE HanpsKeHune
24B nocToAHHOro TOKa.

K paabemy X3 uHaukaropa

87 max
[ Brewkwi A
WCTOHHUK
Brewnwi nUTaHUA
UCTOMHUK NUTaHUA G=20..28V
G=18..30V, 80 mA
N N
= =
(1| D11 | +L3—9 | D03 17 | COMDI
RHT
+——l[2| D2 | +310| DO4 »([18 | comDI &
Ru8 ©
=13 -DI3 | +L311] DO5 > 19 com Do E
RH9
(14| D14 | +L3[12| Dos (/20 /COM DO =
Ru10
<[5 | -DI5 13] DO7
Ru11
16| -DI6 [14] pos
Ru12
——([7 | -DI7 [15] pog
Ru13
=18 D18 [16 poto
) Y

a) Kb3-24-20 ¢ TpaH3nCTOPHBIMW AUCKPETHLIMW BbIXOA4aMM1

K pasbemy X3 ungukatopa
179 max >

KB3-40(P.C K)-01

Brewnnin
MCTOMHMK NUTaHUSA
18..30V,80 mA

DI
-DI2
-DI3
-DI4
-DI5
-DI6
D7 |0

Rl I |

— 86 max

RH2

I

LIS N

\
}
EREEEERE

BHewHuit
UCTOUHNK
nUTaHUA
24V, 160mA

6) KB3-40P-01 ¢ peneiHbiM1 QUCKPETHBIMU BbIXOAAMU
PucyHok b5.4.3 - Cxema nodknoyeHus: cueHanoe modyrns pacwupeHus MP-52-13, eHewHuti sud

MpumeyaHus.

1. TMpu MNoOKMOYEeHNM WHOYKTMBHBLIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, COMeHouabl M T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4AM MHAMKATOPa, BO M3bexaHue Bbixoga U3 CTPOS BbIXOOQHOIO TPaH3vMcTopa m3-
3a 6ombloOro TOKa CaMOMHOYKUMKW, MapannenbHo Harpy3ke (obmoTtke pene) HeobxoguMmo ycTaHaBnuBaTb
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onokvpytowmii  gmog VD — cMm. cxemy nogknioveHusi. Tun  ycTaHaBnuBaemoro auvopa KO209, K258,
1N4004...1N4007 nnv aHanorM4HbIN, paccunTaHHbI Ha obpaTHoe HanpsbkeHne 100B, npamon Tok 0,5A.

2. NonoxeHue nepemblyek J1 Ha Moayne pacluMpeHnin Ans HaCTPOWKU aHanoroBoro BbIxofa NpuBeAeHo B
Tabnuue b.4.2 1 Ha pucyHke 4.5.

Tabnuua 6.4.2

[nanasoH BbIXOOQHOrO curHana [MonoxeHne nepemblYek Ha MOAyne pacluMpeHns
0- 5mA [2-4], [7-8]
0-20 mMA;
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmeLleHme BbixogHoro curHana 4-20MA yctaHaBnnBaeTCcs NporpaMmmMHo.
4. Heucnornb3yemble KIeMMbl He NOAKMYaTh.

B.4.5 NMoaknroyeHne BHeWHNX Lenen moaynen pacwmpeHus MP-52-14

Moaynb pacwmpeHuss mmeeT 16 OUCKPETHbIX BbIXOoAOB. Kaxabll OMCKPETHbIA BXOA ranbBaHUYECKU
M30MNMpoBaH OT APYrnX ANCKPETHBIX BXOA0B M APYrUX Lenen nHankaTopa.

K pasbemy X3 nngukatopa

< 87 max / »
BHewwHui A
BHewnui WMCTOMHUK NMUTaHUA
MCTOMHUK NUTAHUA G=20..28V
G=20..28V
\ KB3-24-20
i VL
T Ru3 T Rutt
3| 1 | DO3 [9 | DO11 17 | cOM-13
Rud Ru12
32| po4 [0| po12 »[[18]come13 !
Ru5 Ru13 ©
3| pos [11] po13 »1[19com 1421 E
RH6 Ruld
314 | Do6 [12]| Do14 »1[20 com 1421 ki
Ru7 Ru16
—|5 | po7 [13] Do15
RH8 RH16
16 | DO8 [ 14| D016 22|
Ru9 Ru17
——3|7 |po9 | +1—315| D017 Jo3 R
Ru10 RH18
—8 | pot10 [16| DO18 ZIa
! J \ 4
a) Kb3-24-20 ¢ TpaH31CTOPHBIMW ANCKPETHLIMW BbIXOA4aMM1
K pasvemy X3 nHaukatopa
<
KB3-54(P.C K)-01
- - - - - - - - - - - - L L
‘ K6 ‘ K7 Kg E | Kﬂ;‘ | K’1r1j" K12 17K13 K14 K15 K16 7!(17 ﬁZE 7&;
izm‘ gl ‘ Zii“'z'i 2 “z 2l BNZIl B2 2L 121} z)‘
D | { I [ | J [y [ D LD g
] I 1 i Il 1 0 | !
B B B | m3 Y By By By B By B B S
8[3115 14 18 19 Jj20 121 §22 23 {124 §25 1126 ||27 §28 129 30 §31}132 Ji33 §j34 35 ||36 §37 Ji38 ||39 §40§4 142 9H50 51§52 153 |i54
I I I 05 0 0 O 0 o o v
IEEEEEE R R R R R R E R R IEERER’

— — Y~
DO3 DO4 DO5 DO6 Do7 Dos8 DO9 DO10 DO11 DO12 DO13 DO14 DO15 DO16 DO17 DO18
BHELUHMiA UCTOYHUK NUTaHNA

24 B, 320 mA
6) KB3-54P-01 ¢ peneiHbiMy OUCKPETHBIMW BbIXOAAMM

PucyHok b.4.4 - Cxema noOkrto4deHue cueHanoe Modyns pacwupeHuss MP-52-14, eHewHuti eud
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MpumeyvaHus.

1. Tpy NOAKNIOYEHUN WHAOYKTUBHBIX Harpy3ok (pene, MyckaTenu, KOHTAKTOpbl, COMeHouMabl U T.M.) K
OUCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AaM WHAMKATOPa, BO n3bexaHne BbIXOA4a M3 CTPOS BbIXOQHOrO TpaH3UcTopa us-
3a 6ombloOro TOKa CaMOMHOYKUMW, MapannensHo Harpy3ke (obmoTtke pene) Heobxooumo ycTaHaBnuBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogkmiodeHus. Tun  ycTaHaBnuBaemoro awvopa KO209, K258,
1N4004...1N4007 nnun aHanornyHeln, paccyMTaHHbIn Ha obpaTHoe HanpsixeHue 100B, npsmow Tok 0,5A.

2. Hencnonb3yeMmble KneMMbl He MOAKNI0YaTb.

B5.4.6 MoaknroyeHne BHeWHNX Lenen moaynen pacwmpeHus MP-52-15

Mopaynb pacwmpeHus nmeet 16 ONCKPETHBIX BbIXOAOB W OOWH aHanorosbi Bbixod. Kaxabli OUCKPEeTHbIN
BXO[, ranbBaHWYECKN U30MMPOBaH OT APYIMX AUCKPETHBIX BXOA0B M APYIMX Lenen niaukatopa.

K pasbemy X3 ungnkaropz
d

|
A
BHEWHUA NCTOHHMK NUTAHNUA
AMCKpeTHeIX Bbixoaos DO11-DO18
BHEWHMIA HCTOMHUK NUTAHKA G*ZO.ZB’V\
AUCKPETHLIX BLIXOR0B DG(:Z;OD(Z) ; 3 l \ KB3-24-20
B -
T~ Ru3 T Rutt
31| DO3 [9 | DO11 »I[17 [com3-10
RH4 Ru12
32 | poa [10] po12 »([18 | comz-10 Y
RH5 Rui3 ©
+ 313 | pos [11] po13 »[[19 loow 1-14 £
RH6 Ru14 3
34| pos | 312/ DO14 >
RH7 Ru15
—3—5 | po7 [13] D015
Ru8 Ru16
+— 1|6 | DO8 14| DO16
Ru9 Ru17
7 | Do9 15| D017
Ru10 RH18
L8| po1o [16] po1s
/ / U /
[ucKkpeTHble [vcKkpeTHbie AHanorosbIin
Bbixoabl DO3-DO10 Bbixoabl DO11-DO18 Bbixoa AO2

a) Kb3-24-20 ¢ TpaH3UCTOPHBLIMW AUCKPETHLIMW BbIXO4aMu

K pasbemy X3 uHaukatopa

g
Axanorossin
Bbixog AO2

KE3-54(PC K)-01

) \ T=
<+ o] NO3 |-=m=im—=
1) \

| NC3

NO4 |t

oo
2| NC4

<J

.__
|
-
<

{
{
{
{
{
{
{

Sy Syd Syl St Nmd gl
DO9 Do10 Do DO12 Do13 DO14 DO15 DO16 DO17 DoO18

D03 DO4 DO5 DO6 Do7 Do8
Duckpersble Boixoas DO3-DO18 »
BHEWHWI NCTOYHUK NUTaHUS
H1-H16 - uHankaTopbl COCTOSHWUA AUCKPETHbIX Bbixogos DO3-DO18 cXeMm ynpaB_n;AH‘é” §2V|(()DKP§THHMVI
H17 - nHaukatop nopauv nutanua =24 B cxem ynpasneHusi AUCKPETHLIMU BbIXOAAMM BEIXOAAMN;= ' M

6) Kb3-54P-01 ¢ peneiHbiM1 AUCKPETHLIMU BbIXo4aMu
PucyHok b.4.5 - Cxema nodkrtoyeHuUe cueHanos mModyns pacwupeHust MP-52-15, eHewHul sud

MpumeyvaHus.

1. Mpu nNoaKMYEHUM WHOYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, comneHouabl U T.M.) K
ONCKPETHBIM TPAH3UCTOPHLIM BbIXOA4AM MHAMKATOPA, BO M3bexaHne BbIxoga M3 CTPOS BbIXOOQHOIO TpaH3ucTopa u3-
3a 6Oomnbloro TOKa CamMoMHOYKUMW, MapannenbHo Harpy3ke (obmoTtke pene) Heobxogumo YycTaHaBnvBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoyeHusi. Tun  ycTtaHaBnmBaemoro auvopa KO209, KO258,
1N4004...1N4007 nnu aHanorM4HbIN, paccunTaHHbI Ha obpaTHoe HanpsbkeHne 100B, npamon Tok 0,5A.
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2. MNonoxeHue nepembivek J1 Ha Moayne paclnpeHnin 4na HaCTPOVKN aHanoroBoro BbIXofa NpuMBeaAeHo B
Tabnuvue b5.4.3 u Ha pucyHke 4.5.
Tabnuua 6.4.3

[nanasoH BbIXOOQHOIO curHana [MonoxeHne nepemblyek Ha MOAyne paclumpeHns
0- 5mA [2-4], [7-8]
0-20 mMA;
4 —-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmeLleHme BbixogHoro curHana 4-20MA yctaHaBnuBaeTCcs NporpaMmmMHo.
4. Heucnornb3yemble KIeMMbl He NOAKIYaTh.

B.4.7 MoakntoyeHWe BHELWHNX Lenen moaynen pacwuperdns MP-52-30

Mogynb pacwupeHnss umeeT 32 [AMCKPETHbIX BxoAdbl. Kaxablh OWCKPeTHbIM BXOA ranbBaHUYECKU
M30MNMpoBaH OT APYrnX ANCKPETHBIX BXOAOB W APYrnX Lienen nHankaTopa.

[na nuTaHns OMCKpeTHbIX BXOAOB (OaTyvkoB) TpebyeTcd BHelLLHee HecTabunusanmpoBaHHOE HanpshkeHue
24B noCTOSIHHOrO TOKa.

K paabemy X3 uHgukatopa K paavemy X3 uHgukatopa

< 87 max » - 87 max )
A A
G1=18..30V, G2=18..30V, G3=18..30V, G4=18..30V,
A
jio m 80 mA e n _EO mA Sl KB3-51-01
+ &7 on | =[] Do 17 | COM 18 -~ L7 on7 | £—={o ] oiz5 [17 |com 1724
+—"—l2] D12 | +—=10] -DI10 18 [com18 [ . +—"—=2| -D118 | +—"—={}10| -DI26 18 [com 17:24 |
@© ©
+—3| D13 | +—={[11] -DI111 19jcousts || E +—l[3| -D119 | +"—=[11] -DI27 19jcon2s3 | E
+—"—>l[4| D14 | +"—>[[12] -DI112 20 {come-t6 | | +—=4] -Di20 | +"—={[12] -DI28 20/com2sa |
+—"—l[5| -DI5 | +"—=[13] -DI13 21 +—"—{[5 | -DI21 | +—"—>[13] -DI29 21
+—"—{[6| -Di6 | +"—={[14] -DI14 122} +——6 | -Di22 | +"—={[14] -DI30 22|
+<—(17 | -017 | +—={[15 -D115 23] (17 | -DI23 | +—"—>{[15] -DI131 231
Ls—=8] D18 | L—=16] -Di16 24 =8 -Dl24 | “—={[16] -D132 24
/ / v / i \ 4
JAuckpeTHbie JAuckpeTHbie JAunckpeTHbie [AuckpeTHble
Bxoabl DI1-DI8 Bxoawbl DI9-DI16 Bxogbl DI20-DI27 Bxoabl DI28-DI35
G1-G4 - BHELWHWe UCTOYHNKN NUTaHWs rpynn AuckpeTHbIx Bxogos DI1-DI8, DI9-DI16, DI17-DI24, DI25-DI32 - 18...30 V, 80 mA
PucyHok b5.4.6 - Kb3-51-01. Cxema noOkrnoyeHuUs cuegHanos modyrsi pacuupeHust MP-52-30, eHewHul sud
MpumeyaHus.

1. HeI/ICI'IOJ'IbSyEMbIe KnemMmmMbl HE NOAKMKYaTb.
B.4.8 MNoakniovyeHne BHeWHUX Lienen moaynen pacwupeHus MP-52-31

Mopaynb pacwupeHns nmeeT 24 OUCKPETHbIX BXOOOB M 8 AMCKPETHbIX BbixOAoB. Kaxabll OUCKPETHbIN
BXOZA/BbIXO raribBaHW4YEeCKM U30NMPOBaH OT APYrMX ANCKPETHbLIX BXOAOB U APYIUX Lienen nHankatopa.

[Ona nuTaHns OMCKpeTHbIX BXOAOB (OatymkoB) TpebyeTcA BHellHee HecTabunnsumpoBaHHOE HanpshkeHve
24B nocTosAHHOrO TOKa.

K pasbemy X3 nHaukaropa

K pasbemy X3 nsaukaropa

- 87 max 87 max »
A
G1=18..30V, G2=18..30V, G3=18..30V, G4=18..30V,
S0.1ny S0 mA KB3-51-01 J0ma LEL KB3-51-01
L~ &3] oin | {9 0o [17 ] com18 L~ L5 Ton7 | 519 pos 17 | comi
+——[2| 012 | +—={[10] -DI10 [1g{comts || .. % ois | 0] bo4 18|comoi] | ..
+——(13 | -D13 | +="—>[11] -DI11 19 COM9-16 E L~ &5 one | 377 bos 19 [COM DO E
+—»l[4| D4 | +"—>[[12] -DI12 T 2 57| bizo | +L3—f2] boe i
+—"—[5| -D15 | +"—>[[13] -DI113 \ ~ =5 D21 | 53] por
+—"—l6| -DI6 | +"—»[14]| -DI14 V7 6| D12z | +t3—[14] pos
+——(|7 | -D17 | +—=|15] -DI15 V7 7 oiz3 | +£5[5] pos
L8| -pi8 | ~——=16] -DI16 L L[5 oia| 56| poto
/ / / / v
AuvckpeTHble AuckpeTHble AuckpeTHble AuckpeTHble

Bxoas! DI1-DI8

Bxoas! DI9-DI16

Bxogwl DI17-DI24

Bbixoasl DO3-DO10

G1-G3 - BHELWHWE UCTOHHUKN NUTaHUA rpynn avckpeTHbix Bxonos DI1-DI8, DI9-DI16, DI17-Di24 - 18...30 V, 80 mA,
G4 - BHELUHUI UCTOMHWUK NUTAHWS rPYNNbl AMCKPETHBLIX Bbixonos DO3-DO10 - 18...30 V, 160 mA

a) KB3-51-01 ¢ TpaH3MCTOPHLIMM OUCKPETHBIMW BbIXOAAMU
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[uckpeTHble

S

/ K pasbemy X3 uHgukatopa -

87 max

r

[uckpeTHble DuckpeTHble K pasbemy X3 ungukaropa
exoabl DI1-DI8  Bxoawel DI9-DI16 S

7

< 179 max »

BEEEEEEER

G4=24V,

exoaw! DI17-DI24 160mA e e e e e e
DO3 DO4 DOS DO6 Do7 DO8 DO9 DO10

H1-H8 - nHankaTopbl COCTOAHUA AUCKpeTHbIx Bxoaos DI17-DI24, Pucipetieie. BExons DOZDO10
H1 15,16

0- p Hanuuus p Ha ,16,
H11-H18 - uHAMKaTOPbI COCTOSHWA AUCKPETHbIX Bbixogos DO3-DO10,
G1-G3 - BHELHWE UCTOYHWUKM NUTaHUS rPynn AuckpeTHbIx BxoAos DI1-DI8, DI9-DI16, DI17-DI24 - 18...30V, 80mA,
G4 - BHELUHWA UCTOMHUK NUTAHUS rPYNNbl AMCKPETHBIX Bbixogos DO3-DO10 - 18...30V, 160mA

6) Kb3-41P-01 ¢ penenHbiMy OUCKPETHBIMU BbIXOAAMU
PucyHok 5.4.7 - Cxema rnodkntoyeHus: cueHanoe modyrns pacwupeHus MP-52-31, eHewHuti 8ud

MpumeyaHus.
1. Tlpyu noaxnoyYeHnn WHOYKTMBHBIX Harpy3ok (pere, nyckaTenu, KOHTakTopbl, CONeHouabl U T.M.) K

OMCKPETHBIM TPaAH3UCTOPHBLIM BbIXOA4AM MHAUKATOpPA, BO M3GexaHne BbIXOA4a M3 CTPOSi BbIXOAHONO TpaH3ncTopa us-
3a 6onbloro TOKa CaMOWHOYKUMMW, MapannenbHo Harpy3ke (obmoTke pene) Heobxooumo ycTaHaBnuBaTb
G6nokvpytowmii  gmog VD — cMm. cxemy nogknioveHusi. Tun  ycTaHaBnuBaemoro awvopa KO209, K258,

1N4004

...1N4007 vnu aHanornyHbli, paccunTaHHbIi Ha obpaTHoe HanpsixeHve 100B, npsmoin Tok 0,5A.
2. Hencnonb3ayemble KnemMmbl He NOAKMNOYATD.

B5.4.9 Mopgkno4yeHne BHEWHUX Lenen moaynen pacwmpenusa MP-52-32

Mopynb pacwmpenns umeeT 16 QUCKPETHBIX BXOAOB M 16 AUCKPETHBIX BbIXOO0B.
Kaxgbln OMCKpeTHbIV BXOA/BLIXOA ranbBaHWYECKM M30NMPOBaH OT APYrMX AMCKPETHbIX BXOAOB M ApPYrux

uenen MHauKaTopa.




44

~
K pasbemy X3 uHgukatopa -

87 max

K pasvemy X3 MHAMKaTOpa,

A
G1=18..30V, G3=18..30V, [T
80 mA
[~ [ cours] [Toos ] FE
- fcours || 2100 |
- , I fisleouse] | € [5]00s | £
- iz o2 Boloves || * BIERE=
- [Toor |
s [eTo0s | £
— [FTo0e | 2
L [£Tooro] L=
) 43

[vckpeTHble [uckpeTHbie
Bbixogbl DO3-DO10 Bbixoasl DO11-DO18

[uckpeTHble
Bxoawb! DIS-DI16

[uckpeTHble
Bxogel DI1-DI8

G1, G2 - BHeWHWe UCTOYHVKN NUTaHUS rPYnn AUCKpeTHbIX Bxoaos DI1-DI8, DI9-DI16 - 18...30 V, 80 mA,
G3, G4 - BHELHWe UCTOHHUKN NUTAHUA rPYNN AUCKPeTHbIX Bbixogos DO3-DO10, DO11-DO18 - 18..30 V, 160 mA

a) KB3-51-01 ¢ TpaH3MCTOPHBIMM OUCKPETHBIMW BbIXOAAMU

K paabemy X3 uHavkatopa -

< 87Tmax ————————— P

ﬁluc»q;emue HMCKﬁetuhle
exoawl DI1-DI8 8xoasl DI9-DI16

K pasbemy X3 uHaukaropa

1
2
31
4]
H
/6|

Nty | Neagrieni il | N, Nt Nl il N, Sepimasd N |
DO3 DO4 DO5 DO6 po7 Dos8 DO9 Do10 pon DO12 DO13 DO14 DO15 DO16 Do17 DO18 G3=24 B,
Puckpetble Bbixoasl DO6-DO21 320 mA
H1-H16 - uHAMKaTOpPbI COCTOSIHWA AUCKPETHbIX Bbixogos DO3-DO18,
H17 - unaukatop noaaym nutaHua =24 B cxem ynpasneHns AUCKPETHLIMU BbIXOAaMU,
G1, G2 - BHELHME NCTOYHUKM NUTaHNA rpynn AUcKpeTHbIX Bxonos DI1-DI8, DI9-DI16 - 18...30V, 80mA,
G3 - BHELUHUIA UCTOMHUK MUTAHKA rPyNMbl AUCKPETHbIX Bbixogos DO3-DO18 - 18...30V, 320mA

6) KB3-51P-01 ¢ peneiHbIMy OUCKPETHBIMU BbIXO4aMU

PucyHok b5.4.8 - Cxema noOkntoyeHus: cueHanos modyrns pacwupeHus MP-52-32, eHewHuti 8ud
MpumeyaHus.
1. TlpyM noaxnoyYeHnn WHOYKTMBHBIX Harpy3ok (pere, MyckaTenu, KOHTakTopbl, COMeHouabl W T.M.) K
OMCKPETHBIM TPAH3UCTOPHLIM BbIXOA4AM MHAMKATOPA, BO M3bexaHne BbIXOA4a M3 CTPOsi BbIXOAHOMO TpaH3WcTopa us-
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3a Gonbloro TOKa CaMOWMHOYKUMMW, MapannenbHo Harpyske (obmoTke pene) HeobxoouMo YyCTaHaBnMBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogkmioveHus. Tun  ycTaHaBnuBaemoro auopja KAO209, KO258,
1N4004...1N4007 nnn aHanorM4HbIn, paccynTaHHbI Ha obpaTHoe HanpsbkeHne 100B, npsamon Tok 0,5A.

2. Hencnonb3yemble KNeMMbl HE MOAKMOYATb.

5.4.10 MopakntoyeHue BHeWHUX Lenen moaynen pacwmpeHus MP-52-33

Moaynb pacwmpeHnss umeet 8 OUCKPETHbIX BXOO4OB M 24 AUCKPETHbIX BbiXxoAbl. Kaxabll ANCKPETHbIN
BXOA/BbIXO ranbBaHNYeCKM U30NMPOBaH OT APYrMX ANCKPETHBIX BXOAO0B W ApYrux Lenen niankaropa.

S S
cd

7
K pasbemy X3 ungukaropa

/ K pasbemy X3 uHagukartopa

|< 87 max
Tii" r

G1=18..30V, ARARRRRRERRRNEND G3=18..30V,
80 mA 160 mA
T FTon | & == EIEE [i7Toourid
iy BIEIN = 2 —{[10[ 0020 | [8 cour
e - EIRCEN | = — £ = 15 con 1029
gy QeI = i 2] Dozz [20Tcon 529
{5 o | [50ois| +—3{f13] D023 |
iy oE - [6 o016 | t—Et—fa| 02s
7o [7 017|315 0025 |
——={8]] -pi8 [FEH {16 D026

BIET

<«

AvckpeTHble
Bxoawbl DI1-DI8

[vickpeTHble
Bbixoasl DO3-DO10

[JUCKpEeTHbIE [IUCKpeTHbIE
Bbixoabl DO11-DO18 Bbixoasl DO19-DO26
G1- 7 UCTOYHUK rpynnbl x Bxogoe DI1-DI8 - 18...30 V, 80 mA,

G2-G4 - BHelHWe UCTOMHUKM NUTAHWUA rpynn AUCKpeTHeIx Beixogos DO3-DO10, DO11-DO18, DO19-DO26 - 18...30 V, 160 mA

a) KB3-51-01 ¢ TpaH3MCTOPHBIMU OUCKPETHBIMW BbIXOAaMU

K pasvemy X3 unaukatopa
- 179 max

G1=18.30V,
80mA

EEEEEEER
g

[uckpeTHsie G2=24V,
exoasl DI1-DI8 160mA e e e e e e
DO3 DO4 DOs DO6 Do7 Do8 DO9 DO10

H1-H8 - MHAMKATOPbI COCTOSIHUA AMCKPETHbIX BX0R0B DI1-DI8, Aucxpenisia shoyisi DO3-DO10

H10 - UHAUKATOP HANKMMA HANPAXEHNS Ha Knemmax 15,16,

H11-H18 - UHAMKATOPbLI COCTORNMA ANCKPETHBIX Bbixoaos DO3-DO10,

G1 - BHELUHMI MCTOSHIK NMTAHMR TPYNNbI AUCKPETHBIX 8X0A08 DI1-DI8 - 18...30V, 80mA,
(G2 - BHEWHUFA MCTOMHNK IUTAHWR FPYNNbI AMCKPETHBIX BbIX0A08 DO3-DO10 - 18...30V, 160mA

=

EEERREE

et e e ) e ) ) e e ) ) ) e e e
DO DO12 DO13 DO14 DO15 DO16 DO17 DO18 DO19 DO20 DO21 DO22 D023 DO24 DO25 DO26 |

[uckperHsie sbixosl DO11-D026 G3=24 B‘
H1-H16 - Pbi CO! PETHbIX DO11-DO26, 320 MA
H17 - uHaukatop nopauum nutanus =24 B cxem ynp p Bbi
G3- " MCTOMHUK rpynnbl peTHbIX Bbixonos DO11-DO26 - 18...30V, 320mA

6) KB3-44P-01 ¢ peneHbIMy OUCKPETHBIMU BbIXOAaMU

PucyHok 5.4.9 - Cxema noOknoyeHusi cueHanos modyrnsi pacwupeHust MP-52-33, eHewHull sud
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MpumeyaHus.

1. TMpu noOKMYeHNM WHAOYKTMBHBLIX Harpysok (pene, nyckatenu, KOHTaKTopbl, COMneHouabl U T.M.) K
OUCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AaM WHAMKATOPa, BO n3bexaHne BbIXOA4a M3 CTPOS BbIXOQHOrO TpaH3McTopa u3-
3a 6ombloOro TOKa CaMOWMHOYKUMW, MapannensHo Harpy3ke (obmoTke pene) HeobxoguMo YycTaHaBnMBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogkmiodeHus. Tun  ycTaHaBnuBaemoro awvopa KO209, K258,
1N4004...1N4007 nnu aHanornyHbIiA, paccunTaHHbli Ha obpaTHoe HanpsikeHue 100B, npsimoii Tok 0,5A.

2. Hencnonb3yeMmble KneMMbl He MOAKNI0YaTb.

B5.4.11 NMoakntoyeHne BHEWHUX Lenen moaynen pacwmpeHus MP-52-34

Mogynb paclmpeHusi umeeT 32 AUCKPETHbIX BbixoAdbl. Kaxabll OWMCKPETHbIM BbiXO4 rasibBaHUYecku
N30NTMPOBAH OT APYrMX AUCKPETHbIX BXOAOB U APYIvX Lienei nHaukatopa.

&
/ K pasvemy X3 nHgukatopa -
¢ 77 - —— 87 max g
A
G1=18..30V, G2=18.30V,
1 A
60 m 160 mA et
! L
F Ru3 T Rutt
11| D03 | 39 |DO11 »1[17 | com310
Rud Ru1
L 4502 | pos | 30| pot2 »([18]comzt0] | .
Ru5 Ru1 ©
L 53 005 | +—L3—[11] D013 cou ri-1ef | E
RH6 Ru14
3[4 | D06 | 12| D014 2
Ru7 Ru15
{5 | bo7 | +1L—3—13| D015
Ru8 RH16
16 | pos | +1T {14 DO16
RH9 Ry17
7 | po9 | 115 DO17
Ru10! Rui8
8 |poto | 16| D018
Z v

ﬂucxﬁembue [uckpeTHbie
sbixoasl DO3-DO10 Bbixoael DO11-DO18
>
K pasbemy X3 uHaukaropa
| —— 87 max 4
A
G3=18..30V, G4=18..30V,
A il KB3-51-01
il L
T Ru19 T Ru27
11 | po19 | 39 | DO27 =17 lcou 19.24]
Ru20 RH28
32 | D020 | $—£—3—{10| D028 »(f18 Jcom 1925] |
Ru21 Ru28 ®©
33 | po21 | +1L——|11| Do29 19/comzzf | €
RH22 RH30 —= 2
14 | poz22 | +L—+[12|po3o >1[20 [com 2734
Ru23 Ru31
—— 1|5 | D023 | +—1L 1|13 | DO31
Ru24 RH32
—{— 1|6 | DO24 | +—{_1+—{{14| DO32
RH25 RH33
—{— 1|7 | D025 | +L_1|15| DO33
RH26 RH34
——1—{|8 | DO26 | “—1L 1|16 | DO34
e / Y

ﬂucxhemble [vckperHble
sbixogel DO19-DO26  Bbixoas DO27-DO34

G1-G4 - BHELIHWE UCTOMHUKM MUTAHWUS rPYnn AUCKPETHbIX Bbixogos DOB-DO13, DO14-DO21, DO22-D0O29, DO30-DO37 - 18...30 V, 160 mA

a) KB3-51-01 ¢ TpaH3NCTOPHbLIMW ONCKPETHBIMU BbIXOAAMM



>
»

/,“‘ K pasvemy X3 uHaukatopa

— e~ Y Y Y Y Y Y Y Y Y Y Y BHeI.uP:Mﬁ
DO3 DO4 D05 D06 DO7 D08 DO9 DO10  DOf DO12  DO13 DO  DO15  DO6  DO17 DO18 o
nuTaHus 24 B,
/ > 320 MA
K pasvemy X3 unaukatopa
< 258 max/ >

i

BEEEENE

e e e e e e e e e e e e e |

D019 D020 D021 D022 D023 D024 D025 D026 D027 D028 D029 DO30 DO31 DO32 D033 D034 BHeLwHwit
VICTOMHUK
nuTaHus 24 B,
320 mA

6) KBb3-55P-01 ¢ penenHbiMy QUCKPETHBIMU BbIXOAAMU
PucyHok 5.4.10 - Cxema rodknro4eHust cueHanos modyns pacwupeHus MP-52-34, eHewHul sud

MpumeyaHus.

1. TlpM NoOKnYeEHUN WHAYKTUBHBIX Harpy3ok (pemne, nyckaTenu, KOHTaKTopbl, COoneHouabl U T.M.) K
OMCKPETHBIM TPAH3UCTOPHBLIM BbIXOA4AM MHAMKATOPA, BO M3bexaHne BbIXOA4A M3 CTPOSi BbIXOAHOMO TpaH3WcTopa us-
3a 6onbloro TOKa CaMOWHOYKUMM, MapannenbHo Harpy3ke (obmoTke pene) Heobxooumo ycTaHaBnuMBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogkmioveHus. Tun  yctanaBnuBaemoro awopa KO209, KO258,
1N4004...1N4007 nnv aHanorM4HbIn, paccunTaHHbIi Ha obpaTHoe HanpsbkeHne 100B, npamon Tok 0,5A.

2. Heucnornb3yemble KnemMmbl He NOAKMYaTh.
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NMpunoxeHne B. KoMMyHUKauMoHHbIE PYHKLUN

B.1 Oowune cBegeHus

MwukponpoueccopHbin nHgukatop MTM-16 obecneunBaeT BbINOMHEHWE KOMMYHUKALMOHHOW OYHKUMM MO
uHTepgericy RS-485, no3sonstolien KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPY NOMOLLM BHELLHETO
yCTpoWCTBa (KOMMbOTEPA, MUKPOMNPOLECCOPHOWM CUCTEMBI YNIPaBMEHNS).

MHTepdenc npepHasHayeH Ans KOHUIYpUPOBaHUS UWHAMKATOpa, ANS WUCNONb3oBaHMA B KayecTBe
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CETAX yrnpasneHus n cbopa nHdopmaumm (npuema-nepegayn
komaHa u gaHHbix), SCADA cuctemax v T.0.

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

Ons paboTbl Heo6xoAMMO HacTPOUTb KOMMYHWKALMOHHbIE XapakTepucTukun nHamkatopa UTM-16 Takum
o6pasom, 4ToObI OHM coBMaganu ¢ HacTponkamn obmMeHa JaHHbIMU IaBHOMO KOMMbIOTEPa Unu ceTu cbopa AaHHbIX.
XapakTepucTtukm ceteBoro obmeHa HacTpamBatoTca B napameTtpax SYS.00...SYS.02.

MporpammHo gocTynHble perncTpbl nHaMkaTtopa MTM-16 npuBeneHsl B Tabnuue B.1 pasgena B.1.

HocTyn k peructpam onepaTusHoro ynpasrneHus No 0-158 paspelueH nocTosHHO.

HocTyn K pernctpam nporpamMupoBaHuUsi U KoHdurypaumm HauuHas ot 159 paspelsaetcs B criyyae
YyCTaHOBKM «1» B pernctp paspelueHus nporpammmpoBanHuss Ne158, 4yto BO3MOXHO OCYLLECTBUTb Kak C nepegHen

naHenu ungunkatopa NTM-16, Tak n ¢ nepcoHansHon IBM.

KonunyectBo 3anpalumBaeMbiX perMctpoB He OOMMKHO npeBbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 perncTpos, To MHankaTop MTM-16 B OTBETE OrpaHMUMBAIOT UX KONMYECTBO A0 NepBbIX 16-TN perncTpos.

Onsi obecneyeHnss MMHUMaNbLHOTO BPEMEHW peakuuym Ha 3anpoc ot OBM B wuHAoukaTope cyliecTByeT
napameTp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHamkatopa 1 takt = 250 mkc». MMHMMansHO
BO3MOXHbl€ TalM-ayTbl AN Pa3NUYHbIX CKOPOCTEN CrieayroLlme:

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

Bpems nepenauu kagpa 3anpoca - naketa n3 8-mm 6anT onpenenseTcsi COOTHOLEHMEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

(10 6uT * 8 GanT + 7 6MT)
Tnepepaun = 1000 * , MCeK
V o6uTt/cek

Ecnn HabniopatoTcs yacTele cbon nmpu nepegadve AaHHbIX OT MHAMKaTopa, TO HeobxoOAMMO YBENWYUTb
3HayeHue ero TanM-ayTa.
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A
YnpaBneHue
(DTR/RTS)
Mepepnava Mpuem Mepenava
A t
MNepenava
(Tx) - —
3anpoc ot |
MN3BM {
A T
Mpuem
(Rx)
OTBeT o1
vHavKaTopa
Tdelay1 Tdelay2 Tdelaya t
) Mk > <«
Tronnein
<« »
PucyHok B.1 - BpemeHHble auarpammel yrnipaBneHusl nepegayent u npuemom 6noka nHrepdencos bri1-485
(Brn-52)
Tdelayt — 3aepXxka Ha aBToMaTuyeckoe nepeknioveHne bBIrUN-485 (BrN-52) Ha npvem panHbix. OHa

COCTaBnseT BpeMsi nepefadv ogHoro 6anTa;
Tdelay2 — BHYTPEHHEE BpeMsi, Yepes koTopoe MTM-16 oTBeTuT;
Taelays — 3a4epKka Ha nepegady nocnegHero 6avita ns 6ycepa B nMHuio;
Thonmsin — MUHUMarbHOE BpemM4a oTBeTa.

Tabnuuya B.1 — [TpoepammHo docmyriHbie peaucmpbl uHOukamopa UTM-16

T s ©
=
%- g 3 e HanmeHoBaHue napameTtpa [Onana3oH nsmeHeHus
£2To8| 22 | dopmar MyHKT
If=g s (mecATUYHbIE 3Ha4YeHUs)
=5 B © | maHHbIX MeHHo
e o o
PervcTp noeHtudgmkaumm nignkaropa:
Mn.6anT - kog (Mogenb) uHaukaTopa 76 588 DEC (snauenue perncrtpa)
03 0 INT SYS.03 DEC, 02 4C HEX (no-6anTtHo)
Crt.6anT - Bepcus nporp. obecneyeHusi 02 02 76 DEC (no-6ainTtHO)
DEC
03/06 1-16 INT MepenHas | 3HaveHue namepsiemon BenuynHel PV1- OT MMHYC 9999 710 9999
naHenb PV16 (mocne BxogHoro unbTpa)
03 /06 17 INT Bbixoq AO | 3HayeHune aHanorosol BbixogHou BenuduHbl| Ot 000,0 go 099,9*
03 18-49 BYTE Bxogbl DO | Pernctpbl guckpetHbix Bxogos DO1-DO32 0 — oTkn., 1 — BKN.
03 /06 50-51 BYTE Bbixogbl AL | Peructpbl guckpeTHbix BbixogoB AL1 n AL2 | 0 — oTkn., 1 — BKN.
03 /06 52-83 BYTE Bbixoasl DO ng'fpbl RVCKPETHBIX Bbixop08 DO3 — 0 — oTkn., 1 — BK.
AL 1.02; YcraBka Min guckpeTHbIX BbIXO40B
03/06 84,85 INT AL 2.02 AL 1uAl2 OT MuHYyc 9999 o 9999
AL 1.03; YcraBka Max Lkanbl AUCKPeTHbIX BbIXOO0B
03 /06 86,87 INT AL 2.03 AL 1uAl2 OT MuHyc 9999 no 9999
DOT.02; YcraBka Min guckpeTHbix Bbixogos DO3-
03/06 88-119 INT DOT 02 DO34 OT MuHyc 9999 no 9999
DOT.03; YcTtaBka Max guckpeTHbix Bbixogos DO3-
03/06 120-151 INT DOT 03 DO34 OT MuHYyc 9999 o 9999
03 162-157 Peseps
03/06 158 BYTE LOAD.O0 | PaspelueHue nporpaMMmMpoBaHus (1) — 3aMpetLleHo,
— paspeLleHo
0 — HeT
1 - MP-52-10
03/06 159 INT SYS.06 Mogaenb Moayns pacLumpeHus g:m&ggj;
4 - MP-52-13
5 — MP-52-14
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6 - MP-52-15
7 — MP-52-30
8 — MP-52-31
03 /06 159 INT SYS.06 Mopgens mogynsa paclumpenns 9 — MP-52-32
10 — MP-52-33
11 — MP-52-34
03 /06 160-175 INT AIN.00 Twvn wkansl 1-16 BXOAHbIX CUrHaNOB Ot 0000 go 0017
03/06 | 176-191 INT AIN.O1 ';'_";’g”"”" MPEACIT LLKANLI BXOAHBIX CUTHATOB | o \ive 9999 fo 9999
03/06 | 192207 | INT AIN.02 ?ﬁ%"””"' MPEACT LIKANBI BXOAHBIX CATHANIOB | o1 yinyc 9999 fo 9999
03/06 | 208223 | INT COR.01 ?_’:Z”e“”e BXOAHBIX GHATOTOBIX CUTHATIOB | o7 Mumyc 9999 fo 9999
03/06 994.239 INT AIN.O3 MonoxeHune geunmansHoro pasgenutens 1-| 0 — «xxxx», 1 — «xXxx,X»,
16 kaHanoBs 2 — «XX,XX», 3 — «X,XXX»
03/06 | 240-255 | INT AIN.04 | [10CTOSiHHEs BpEMEHY BXOAHOTO UM(POBOTO | 1 44 ) 16 600,0*
dunbTpa 1-16 kaHanos
MakcumanbHas AnUTenbHOCTb UMMNYIbCHOW "
03/06 256-271 INT AIN.05 NOMexXV AR CUrHAna 1-16 KaHanos OT1 0000 go 005,0
g MeTop TemnepaTypHOI koppekumn BXxogHbIX | 0 — pydHas
03706 2r2-287 BYTE AIN.06 curHanos Tepmonap 1-16 kaHanos 1 — aBTOMaTH4eckas
3HayeHne TemnepaTypbl B PEXUME pyYHOW
03/06 288-303 INT AIN.07 KOPpPEeKUMM BXOAHbIX curHanos ot Tepmonap | OT muHyc 099,9 no 999,9*
ons 1-16 kaHanos
03/06 304-319 INT AIN.08 ;%);rﬁgormqecmﬂ curHanmsaums MIN gns OT MuHyc 9999 A0 9999
03/06 320-335 INT AIN.09 ;s/ﬁlj?gormqec:xaﬂ curHanmsauusa MAX gns OT MuHyC 9999 710 9999
03/06 336-351 INT AIN.10 'ncrepesuc curhanusaumm gns PV1-16 Ot 0000 go 9999
03/06 352 BYTE SYS.05 | Tun curnanusaumm (1) — 6e3 sanomvnakms
— C 3aNoOMUHaHNEeM
03 /06 353,354 INT AL.00 Jloruka pabotbl anst AL 1, AL 2 Or0m09
03 /06 355,356 INT AL.01 WNcToyHuk curHana ana AL 1, AL 2 Ot 0p015
03/06 357,358 INT AL.04 Ivctepesuc gnst AL 1, AL 2 OT1 0000 go 9999
03 /06 359,360 INT AL.05 OnvHa nmnynebca gna AL 1, AL 2 Ot 0 go 060,0
BesonacHoe nonoxeHue B criyyae obpbiBa 0 —nocnepree nonoxeue
03/06 361,362 INT AL.06 1 — oTkn.
JaTtuuka
2 — BKN.
03/06 363,364 INT AL.O7 ggoﬁu.leHHaﬂ curHanmsauus. HavanbHbin 0101015
03 /06 365,366 INT AL.08 0O606uieHHas curHanusaums. KoHeynsii DO| OT 0 go 15
03/06 | 367-398 INT DO.00 Jlorvka pabotbl gns DO1-32 OTr0p08
03 /06 399-430 INT DO.01 WcTovHuk curdana ana DO1-32 Ot 0p015
03/06 431-462 INT DO.04 'ncrepesuc gns DO1-32 Ot 0000 go 9999
03 /06 463-494 INT DO.05 OnvHa nvnyneca gna DO1-32 Ot 0 go 060,0
BesonacHoe nonoxeHue B criyyae obpbiBa 0 —nocnepree nonoxeue
03/06 495-526 INT DO.06 1 — oTKn.
JaTtyuka
2 — BKN.
03 /06 527 INT AOT.00 WcToYHUK curHana Ot 0p017
03/06 528 INT AOT.01 | Hauanboe skadenne BxomHoro curHana | o e 9999 o 9999
paBHoe 0% BbIXOAQHOrO cuUrHana
KoHeuyHoe 3HaueHne BXOOHOro curHarna
03/06 529 INT AOT.02 paBHoe 100% BLIXOAHOO CHTHana OT MuHyc 9999 no 9999
03 /06 530 BYTE AOT.03 HanpaBneHue gencreus uHgukatopa 0-1
LnX.00/ KonunyecTBo Touek nMHeapusaumm kaHanos
03/06 531-546 INT LnY 00 1-16 OT12p020
547-566
567-586
587-606
607-626
627-646
647-666
667-686
687-706
03 /06 707-726 INT LnX ABcumCChl OMOPHbIX TOYEK NMHeapu3aumum Ot 00,00 go 99,99
727-746
747-766
767-786
787-806
807-826
827-846
847-866
867-886
887-906
03/06 907-926 INT LnY OpaunHaTbl ONOPHbLIX TOYEK NMHeapusauum OT mMuHyc 9999 no 9999
927-946
947-966




51
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967-986
987-1006
1007-1026
1027-1046
1047-1066
1067-1086
1087-1106
1107-1126
1127-1146
1147-1166
1167-1186
03 /06 1187 INT Sys.04 KonnyecTBo HANLIMPYEMbIX KaHAMNoB Ot 110016
03 /06 1188 INT Sys.03 Bpemsi nHgmkaumm ogHoro kaHana Ot 0pm010
03 /06 1189 INT Save.01 CoxpaHeHne napameTpoB 1 — 3anucb
KannbpoBka Ha4ana BXxogHOro curHana
03/06 |1190-1205 INT Ain1-16 (B kanMbpoBOYHbIX 0 — 32000
KoapdpuumneHTax)
03706 |1206-1221 INT l1<gnm6poaka KOHLa BXxogHoro curHana Ain1- 0 — 32000
(B kKaNMBpPOBOYHbIX KO3 PULIMEHTAX)
03/06 1292 INT Kannbposka Havana BbIXOAHOrO curHana (B 0 — 32000
KannbpoBoYHbIX koadpdurumeHTax)
KannbpoBka KoHUa BbIXOgHOro curHana (B
03706 1223 INT KannbpoBOYHbIX kOahdurumeHTax) 0 - 32000
Kannbposka Ha4yana curHana ot gatyuka
03 /06 1224 INT TepMOKOMMEHcaLMK (B KannbpoBOYHbIX 0 - 32000
KoadppuumneHTax)
Kannbposka koHLa curHana oT garyuka
03 /06 1225 INT TepMOKOMMEHcaLMu (B KannbpoBOYHbIX 0 - 32000
KoadppuumneHTax)
03 /06 1226 INT Sys.00 Agpec npubopa Ot 0 go 255
03/06 1227 INT Sys.01 CkopocTb 0bMeHa Ot 0p012
03 /06 1228 INT Sys.02 Tanm-ayTt Ot 0 go 200
03 1229 INT AnnapaTtHble owmnbku (nnatel pacwmpenus, | MobutHo (0 — Hopm., 1 —
SP) owmnbka.)
03 1230 INT Temnepatypa BHyTPeHHero AaTyvka 40 — 150
TepMoKOMNeHcaumm
MpumeyaHums.

1. Nugukatop NTM-16 obmeHnBaeTcss gaHHbiMM no npoTtokony Modbus B pexume "No Group Write" — cTtaHOapTHbIn
npoTokon 6e3 noaaepXku rpynnoBoro ynpasneHns AUCKPETHLIMM CUTHanamu.

2. (*) JaHHOe uncno npefcTaBneHo B peructpe Lenbiv 6e3 geummanbsHoro pasgenutens (3ansTton). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs yncno 600.

3. Pernctp 158 «Pa3speweHue npospaMmMupo8aHusi», B Criy4ae YyCTaHOBKM €ro 3HayeHust B «1», pa3pellaet uaMeHeHme
KOH(PUrypauUMOHHbIX PerMcTpoB HaumHas ¢ 159. YcTaHoBKY «PaspeweHue npospaMMupo8aHusi» MOXHO OCYLUEeCTBUTb C
nepcoHanbHo OBM vnu ¢ nepeaHent naHenu nHaukatopa (ypoeHs LOAD.00). Mpu Hannumm B 158 peructpe «0» OOCTYMNHbI Ans
U3MEHEHNS TOMbKO PEerncTpbl onepaTMBHOIO ynpasneHus 1-158, a octanbHble AN YTEHUS.

PekomeHpaLmm no nporpaMmmupoBaHuio obMeHa faHHbIMU ¢ uHaukaTtopom UTM-16
(ocobeHHocTM ucnonb3osaHus dyHkumnn WinAPI)

Mpu onepauusix BBoga / BbiBoAa (C nporpammHbiM ynpaeneHvem DTR/RTS), HeobGxoanmo yaepxuBaTb
curdan DTR/RTS o okoHYaHus nepepaudv kagpa 3anpoca. [Ans onpedeneHusi MOMeEHTa nepeaadn nocrnegHero
cuMmBona us 6ydgepa nepegaym COM nopTa pekomeHayeTcst ucnonb3oBaTh AaHHyo dyHKkumo: WaitForClearBuffer.

void WaitForClearBuf (void)

{
byte Stat;

asm

{
al:mov dx, 0x3FD

in al,dx
test al,0x20
jz al

az:in al,dx
test al,0x40
jz a2
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Kagp oTBeTa oT vHAMKaTopa nepefaeTcsl MHOAUKATOPOM C 3afdepXko 3 — 9 MC OT MOMEHTa NPUHATUS
Kagpa 3anpoca. [Ina oxuaaHus kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnonssoBaTb
OVERLAPPED cTpyKTypy 1 onpefenstb nony4yeHue oTBeTa OT UHAMKaTopa CrieayoLmnmM KOAOM:

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

TimeOut — TaimayT Ha nony4eHve oTeeTa.

Mocne nepepaun kagpa oTBeTa MHAMKATOpPy Heobxoouma nay3a =1MC ANS NEPEKYEHUS B PEXUM
npvema. [nsa oxuaaHus Takke He pekomeHayeTcs ucnonb3oBaTe yHkumio WinApi Sleep( ).

B.2 MODBUS npoTtokon

B.2.1 ®opmart kaxxgoro 6aiTa, KOTOpPbIA NPUHMMAETCA U NepeaaeTCA UHAUKATOpPaMKU
cnepyloLWmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagLwwmn 6ut nepenaetcst nepBbIM.

Kagp Modbus coobLeHus cnegytowwmn:

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

Foe k<16 — konu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
pernctpos, nuaukatop NTM-16 B oTBETE OrpaHN4MBaET UX KONIMYECTBO A0 NepBbIX 16-TN perncTpoB.

B.2.2 Device Address. Agpec ycTponcTBa

Apgpec vHaukatopa (slave-yctpownictBa) B cetn (1-255), no koTopomy ob6Gpawaetca SCADA cuctema
(master-ycTporicteo) co cBomm 3anpocomM. Korga yaaneHHoe yCTpOWCTBO MOChINaeT CBOW OTBET, OHO pasmelyaet
3TOT e (COOCTBEHHbIN) agpec B 3TOM nore, 4Tobbl master-ycTponcTBo 3Hano kakoe slave-ycTponcTBO oTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauum

WNTM-16 nogaepxuBaeT criegytome yHKUNK:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3annck B 0auH perncTp

B.2.4 Data Field. Mone nepepnaBaembix fJaHHbIX

Mone paHHbIX coobuweHunst, nocbinaemoro SCADA cucteMoll yaaneHHOMY YCTPOWCTBY COAEPXUT
[o6aBoyHO MHpopMaLMio, KoTopasi Heobxoanma slave-ycTponcTBy Ans getanusauun gyHkumm. OHa BKNoYaeT:

® HayarnbHbIA agpec perncTpa n KonuyecTso perncTpoB Ans yHkumm 03 (YteHune)

® apec permcTpa n 3HauveHue 3Toro permctpa ans yHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLEHUS, MOCHINIAEMOro B OTBET YAaneHHbIM YCTPOWCTBOM COAEPXKMT:
e KonunyecTBo GaiT oTBeTa Ha pyHKUMo 03 1 coaepKxMMoe 3anpallrBaeMblX PEMMCTPOB
® afipec perncTpa 1 3HavyeHue aToro peructpa ansa gyHkumm 06.

B.2.5 CRC Check. None 3Ha4eHUs1 KOHTPONILHOMN CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLLbK UMKnudeckoro u3bbiTouHoro kogda (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobwennss (address, function code, data) nepepatowlee ycTpoWCTBO
paccuutbiBaeT CRC ko u nomelyaeT ero B KoHel, coobuienus. MNpuemHoe ycTponctBo paccumtbiBaeT CRC kog
NpUHATOro coobueHns n cpaBHuBaeT ero ¢ nepegaHHelM CRC kogom. Ecnv CRC kof He coBnagaeT, 9To o3HavyaeT
4YTO UMEET MECTO KOMMYHUKaLMOHHas owwnbka. YCTPOUCTBO He BbIMOMHSET OEWCTBUMIA U HE JAET OTBET B criyyae
o6HapyxeHuss CRC oLmnbku.
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NocnepoatensHocTb CRC pacyeTos:

. CoBur pesynbTaTa Ha oguH GUT BNpaeo.

. Ecnu caguraembivi 61t Hynb, NOBTOPUTL Lar 3.

O©CoO~NOOPRAWN-=-

. 3arpyska CRC peructpa (16 6ut) egunmuamn (FFFFh).
. Ucknirouatowee I ¢ nepebiMn 8 61T Barita cooblieHus n cogepxunmbim CRC peructpa.

. Ecnu casuraembin 6ut = 1, nckniovatowee N cogepxumoro pernctpa ¢ AOO1h aHaveHvem.

. NMoBTopATL Warn 3, 4 n 5 noka 8 casuros He ByayT UMETb MECTO.

. Uckniovatowee NI co cnegytowmmn 8 6ut G6anta coobueHunsa n cogepxumsim CRC pernctpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coodLWEeHNs1 He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSbHOW CYMMBbI.

Korga CRC pa3ameluyaeTcs B KOHUe cooblieHns, mnagwmii 6ant CRC nepegaetcsa nepsbiM.

Mpumep pacuyeTa KOHTPONbLHOW CYMMbI

Example of CRC calculation in "C" language

Ha A3bike 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;
whille ( bit_counter < 8 )

if ( crc & 0x0001 )

// initialize crc

// crc XOR with data

reset counter

{
crc >>= 1; // shift to the right 1 position
crc "= O0OxA001; // crc XOR with O0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit _counter++; // increase counter
}
number_byte--; // adjust byte counter

}

return (crc);

}

B.3 ®opmaT KomaHAa

// final result of crc

YreHue Heckonbkux peructpoB. Read Multiple Register (03)

Cnepylowmii oopmat mcnonb3yeTcs Ansg nepegayu
yCTpOMNCTBA.

3anpoc yctpomnctey SENT TO DEVICE:

3anpocoB OT KOMMbKOTEPaA W OTBETOB OT yAalleHHOro

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




Foe «<NUMBER OF REGISTERS» u n £16 — konnyecTBo 3anpalumBaembiX peructpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, niavkatop MTM-16 B oTBeTe orpaHM4MBaeT UX KONIMYECTBO A0 nepsbix 16-

T PErncTpoB.

Mpumep 1:

1. UteHue peructpa
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3anpoc yctpouctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponcTBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

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

Cnepylolasa komaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

3anpoc u OTtBeT ycTpouncTtBa. Sent to/Return from device :

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

YcTtaHoBuTb Bpems auddepeHumpoBaHns nHamkatopa 74 cekyHapl B ycTponcTee ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTBeT ycTponcTea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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NMpunoxeHue I' - CBOAHaA Tabnuua napameTpos
nHgukatopa UTM-16

Ta6bnuua I'.1 - CBogHaa Tabnuua napameTpoB nHgmkaropa MTM-16

EpnHn 3Haue
MyHKT ubl Onana3oH usmeHeHus H. no- War
MNapameTp n3MeHe MpumeyaHune
MeHIo nsmep napameTpa ymony s
eHusl aHu
YpoBeHb 1. (H 1n )HacTpoika napameTpoB aHanoroBbix BxogoB Al1 — Al16*
00 Tun aHanorosoro 0000 — nuHeHbIN 0000 0001
BXxoda 0001 — kBagpaTu4eckni
0002 — TCM 50M
0003 — TCM 100M
0004 —rp.23
0005 — TCI1 5011, Pt50
0006 — TCI1 100r1, Pt100
0007 —rp.21
0008 — nuHeapusoBaHHas
wkana
0009 — Tepmonapa
NMHeapu3oBaHHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TI1M10 (S)
0015 — Tepmonapa TIP (B)
0016 — Tepmonapa TBP (A-1)
0017 — NHTepdencHbIN BBOA,
01 HwxHuii npegen TEXH. -9999 — 9999 000,0 Mnagw | Ecnu n.00 BbiGpaH B
pas3mMaxa LuKanbl en. mn amnanasoHe 0002-0007
paspsg | 0010-0016 To 3Ha4eHue
02 BepxHun npegen TEXH. -9999 — 9999 000,0 Mnagw | 3TUX MNYHKTOB U3MEHUTb
pasmaxa LuKkarbl en. nn Hemnb3s.
paspsa
03 [MonoxeHune 0000, 0000
aeunmanbsHoro 000,0
pasgenutens 00,00
0,000
04 [MocTosiHHasi BpemMeHn | cek. 000,0 - 600,0 000,0 000,1 000,0 — oTkn.
LmcpoBoro punbTpa
05 MakcmumanbHas cexk. 0000 — 0050 3aLmta ot UMNynbCHbIX
ANUTENbHOCTb rnomex
MMMYNbCHON NOMexXu
06 MeTop 0000 — py4Has koppeKums 0001 0001 T=Tuam+Tkop.py4
TemnepaTypHom 0001 — aBTOMaTMYeCKast (cm.3.08)
KOPPEKLMN BXOAHbIX KoppeKkums (Mo BHELLHEMY T=Tuam+Tkop.aBT
cuUrHanos ot Aatuuky Ai17 BHYTpy npnbopa)
Tepmonap 0002 — aBTOMaTnyeckas
KOPPEKLUMS MO BHELLUHEMY
AaTyvKy nogknioyeHHomy Kk Al16
07 3HayeHune TEXH. OT1-99,9 —999,9 000,0 000,1 Tkop.py4
TemnepaTypbl B en. Mpun 3.07=0000
pexume pyyHow
KOPPEKLMN BXOAHbIX
curHanos ot
Tepmonap
08 YcTtaBka "MUHUMYM" TEXH. -9999 — 9999 C yyeToM geumm.
npegynpeauTensHon en. pasgenutens sxoaa Al
cuUrHanusaumm
09 YcTtaBka "Makcumym" TEXH. -9999 — 9999 C yyeToM geumm.
npegynpeauTenbHon en. pasgenutens Bxoaa Al
cuUrHanusaumm
10 'nctepesuc TEXH. 0000 — 9999 C yyeToM geumm.
TEeXHONOrM4yecKon en. pasgenutens Bxoaa Al
curHanusagum [ns aBapuiiHOM U
npeaynpeauTensHo
curHarn.
YposeHsb 2. ( oL)Hactpoiika napametpos ananorosoro Bbixoga AOT
00 McTouHnK 0000 — nHTepdencHbin BoiBog | 0000 0001
aHanoroBoro curHana 0001 — Bxog Al1
ans ynpaenewwss | | ...
aHanoroBbIM BbIXOA0M 0016 — Bxog Al16
AO1 0017 — He ncnonb3yeTcs
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NMpopomnxeHne npunoxeHus I

MpopomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB nHamkaropa MTM-16

Eau- 3Hau.
LWar
MyHKT n HULbI [Onana3oH nameHeHus no- : n
MEHI0 apameTp n3me- napameTpa ymon- n3me pumetanue
HeHus
peHus YaHUKO
01 HavanbHoe 3HaveHne | TexH. -9999 — 9999 0000 0001 C yyeTom geumm.
BXOJHOr0O curHana en. pasgenutens sxoaa Al
paBHoe 0%
BbIXOQHOIO CUrHana
02 KoHeyHoe 3HayeHue TEXH. -9999 — 9999 0100 0001 C yyeToM geumm.
BXOZHOrO curHana en. pasgenutens sxoga Al
pasHoe 100%
BbIXOOHOIO curHana
03 HanpaBneHwve 0000 — npsimont (AO=y)
BbIXOAHOrO CUrHana 0001 — nuBepcHbin (AO=100%-
AO1 y)
YpoBeHb 3. (Fi‘ L ') HacTpoWika napameTpoB 1 AuckpeTHoro Bbixoaa DO 1

00 Noruka paboThbl 0000 — 0007

BbIXOHOTO 888(1) - gHTepcbel\ljchr;x(;m BbIBOJ, (oTHOCUTENBHO MIN—DI\g/;\X
~ — bonbLue ; COOTBETCTBYIOLLErO ;

yctpoictea DO 0002 — meHbwe MIN; 4
0003 - B 30He MIN-MAX; =5 -->DO cpaboTaeT, ecnu B
0004 - B He 30HbI MIN-MAX KakoMm nmbo kaHane napameTp
0005 — BHe 30HbI aBapuNHOWN BbIAET 32 pamMK1 aBapuUnHOWM
0606LLEeHHON TEXHOMNOMMYecKomn TEXHONorm4yeckom
curHanumsauumm curHanusauum
0006 — He ncnonbayeTcs
0007 — mHoroBxogosoe «UJTN»

01 McTOoYHNK 0000 — Bxog Al1 0000 0001
aHaroroBoro curHana 0001 — Bxog Al2
ONs ynpaBneHns | | e
OUCKPETHBLIM BbIXO40OM 0015 — Bxog Al16
DO

02 Ycraeka MIN DO TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeToM geumm.

en. BbIGpaHHOro TMna pasgenuTens aHanoroBoro
aHanoroBoro curHana (cm. n. BXoaa
03.01)
03 YcraBka MAX DO TEXH. B avanasoHe wkanbl 080,0 000,1 | C yyeToM geuum.
en. BbIOpaHHOro TMna pasgenuTens aHanoroBoro
aHanoroBoro curHana (cm. n. BXoAa
03.01)

04 licTtepesnc TEXH. 0000 — 9999 000,0 Mnaa. | C yyeTom geuum.
BbIXOAHOTIO en. Paspsii | pasgenutenst aHanoroBoro
yctponctea DO BXoda

05 OnuTenbHoCTb CeK. 000,0 -060,0 000,0 Mnaa- | 000,0 - ctaTuyeckuin
MMMynbca BbIXOAHOIO wnn 000,1-060,0 - [’IMI'IyJ'IbCHbII;I
yctpoiictea DO paspsa | (AMHaMuyeckuin)

06 BesonacHoe 0000 — nocneaHee 0000
nornoxexHve nonoXxeHve
BbIXOZHOIo 0001 — oTkn.
yctporictea DO B 0002 — Bkn.
crnyyae oTkasa

o7 0606LeHHas 0-15 0000 0001 3.00 = 0007
curHanusaums.

HavanbHbin DO.

08 0606LeHHas 0-15 0000 0001 3.00 = 0007

curHanusaums.
KoHeuHbIh DO.
YpoBeHb 4. (H L E') Hactponka napameTpoB 2 auckpetHoro Bbixoga DO 2

00 MapameTpbl ypoBHs 4 CM. napameTpbl ypoBHs 3

....... aHanornyHbl

08 napameTpam ypoBHsi 3

YpoBeHs 5. (| d o £) HacTpoitka napameTpoB ANCKpeTHbIX Bbixogos DO3 — DO10

00

Jlorvka paboTbl

DO

BbIXOOHOIO yCTpOVICTBa

0000 — 0006

0000 — nHTepdenCHbI BLIBOA
0001 — Gonbwe MAX;

0002 — meHbLie MIN;

0003 - B 30He MIN-MAX;

0004 - B He 30HbI MIN-MAX
0005 — BHe 30HbI aBapuiiHON
0606LLEHHO TEXHOMNOrMYECKon
curHanusauuu

0006 — He ncnonb3yetcs

(otHocuTensHo MIN— MAX
cootBeTcTBylowero DO);

=5 -->DO cpaboTaerT, ecnv B
KakoMm nmbo kaHane
napamMeTp BbIMAET 3a paMku
aBapunHon
TEXHOMNOMMYeCKom
curHanusaumm
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MpopomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB nuHamkaropa MTM-16

Eoun-

3Hau.

MyHKT n HULbI [Onana3oH nameHeHus no- Lar n
MEHI0 apameTp n3me- napameTpa ymon- n3me- pumetanve
HeHusA
peHus YaHUIO
01 MICTOYHUK aHanoroBoro 0000 — Bxog Al1 0000 0001
curHana ans 0001 — Bxog Al2
ynpasnexns | | ...
OUCKPETHbLIM BbIXO40OM 0015 — Bxog Al16
DO
02 Ycraeka MIN DO TEXH. B avnanasoHe wkanbl 020,0 000,1 C y4yeToM geumm.
en. BblIBpaHHOro TNa aHanoroBoro pasgenuTens
curHana aHanoroBoro Bxoga
03 Ycraeka MAX DO TEXH. B avanasoHe wkanbl 080,0 000,1 C y4yeToM geumm.
en. BblIBpaHHOro TNa aHanoroBoro pasgenuTens
curHana aHanoroBoro Bxoga
04 ['McTepesnc BbIXOAHOTO | TEXH. 0000 - 9999 000,0 Mnagw | C yyeTom geumm.
yctponctea DO eq. nit paspenuTens
Paspal | gnanorosoro Bxoga
05 OnuTenbHOCTb CekK. 000,0 -060,0 000,0 Mnagw | 000,0 - cTaTuyeckmin
MMMYNbCa BbIXOLHOMO i 000,1-060,0 -
ycTpoiictea DO Pa3PAA | MnynbCHbIN
(amHamunyecknin)
06 BesonacHoe 0000 — nocrniegHee nonoxenune | 0000
nonoXeHne BbIXOQHOIO 0001 — oTkn.
yctponctea DO B 0002 — Bkn.
criy4ae oTkasa
YpoBeHsb 6. (E‘Ef o E)HacTpoiika napameTpoB AUCKpPEeTHbIX BbixogoB DO11 — DO18
00 MapameTpbl ypoBHsi 6 CM. napameTpbl ypOBHS
....... aHanornyHbl
08 napameTpam ypoBHs 5

YpoBeHb 7. (3d o E)HaCTpoﬁKa napameTpoB AUCKpeTHbIX BbixogoB DO19 — DO26

MapameTpbl ypoBHS 7
aHanornyHbl
napameTpam ypoBHsi 5

CM. napameTpbl ypOBHS
5

YposeHs 8. (1d o F)HacTtpon

Ka napamMmeTpoB AUCKpeTHbIX BbixogoB DO27 — DO34

MapameTpbl ypoBHS 8
aHarnornyHbl
napameTpam ypoBHsi 5

CM. napameTpbl ypOBHS
5

YpoBeHb 9. (L 7~ u)

AGcuucchbl (X) onopHbIX TOYEK NIMHE

apusauum Al1 — Al16*

00 KonuuyectBo To4ek 0-20 0001
NHeapu3aumm
01 Abcuucca HavanbHoro | % 00,00 — 99,99 00,01
3HayeHus (B % oT
BXOZIHOrO curHana)
%
20 Abcumcca 20 Touku % 00,00 — 99,99 00,01
]
YpoBeHb 10. (L N1~ | OpauHarhbl (Y) onopHbIX Toyek nuHeapusauum Al1 — Al16*
00 KonuuyectBo To4ek 0-20 0001
NHeapu3auum
01 OppavHaTa Ha4yanbHoro | TexH. -9999 — 9999 0000 Mnag
3HayeHus (curHan B eq. i
TEXHUYECKUX eaVHULax paspsn
oT -9999 no 9999)
TEXH.
en.
20 OpavHaTta 20 Touku TEXH. -9999 — 9999 0000 Mnag
eq. i
paspan
YpoBeHb 11. ([ Lo ) Kannbpogka aHanoroBbix BxogoB Al1 — Al16*
00 Kanunbposka Hyns TEXH. -9999 — 9999 0000 Mnapg
aHanoroBoro Bxoga en. wmn
(napameTpa) pas3psg
01 Kannbposka KoHua TEXH. -9999 — 9999 0000 Mnag
LUKanbl aHanoroBoro en. wun
BXoda (napametpa) pa3psig
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NMpopomnxeHne npunoxeHus I

MpopgomxkeHne Tabnuubl .1 - CBogHaa Tabnuua na

pameTpoB nHamkaTopa UTM-16

Eau- 3Hau.
LWar
AyHKT n HULBI Anana3oH usameHeHus no-
apameTp nsme- MpumeyaHue
MeHI0 n3me- napameTpa ymon- | o nn
peHus YaHUIo
YpoBeHb 12. (E o r) Koppekuusa aHanoroebix BxogoB Al1 — Al16*
00 Koppekuusi TEXH. -9999 — 9999 0000 000,1 WHugnumpyet PV=PV+A
aHarnoroBoro Bxoga en.
01 Koadduument TEXH. -9999 — 9999 0000 000,1 Wnanumpyet A
KOppeKLmM eq.
(cmeLeHmne)
aHaroroBoro Bxoga
YpoBeHb 13. (L HL 0) Kanu6poBka ananorosoro Bbixoga AO1
00 WHankaums n % 0-100
N3MEHEHWE COCTOSHUS
aHanoroBoro BbIxoAa
AO
01 Kanubposka Hyns %
aHanoroBoro BbIxoAa
AO
02 Kanubposka %
Makcumyma
aHaroroBoro BbIxoaa
AO
YposeHb 14. (59 5) O6wme napameTpbl
00 CeTeBol agpec 0000 — 0255 0000 0001 0000 — oTKNtOYEH OT ceTn
(Homep B ceTu)
01 CkopocTb 0bmeHa out/c 0000 — 2400 0001
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200 0004
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT kagpa 0004 — 0200 0016 0001
3arnpoca B CUCTEMHbIX
TakTax
1 TakT = 250 MkC
03 Bpems nHamkauum cek. 0001 - 0010 0001 0001
04 Konunuectso 0001 - 0016 0016 0001
VHAMLMPYEMBIX
KOHTYPOB ynpaBneHus
05
06 Mogenb YCO (mopyns 0000 — HeT YCO
pacLumpeHms) 0001 — MP-52-10
0002 — MP-52-11
0003 — MP-52-12
0004 — MP-52-13
0005 — MP-52-14
0006 — MP-52-15
0007 — MP-52-30
0008 — MP-52-31
0009 — MP-52-32
0010 — MP-52-33
0011 — MP-52-34
o7 Kog nHgukaTtopa. 76.xx - CnyxebHas nHcdopmaums
Bepcusa nporpammHoro Kopn 76
obecneyeHus Bepcusi xx (Hanp. 76.02)
08 Kanubposka Hyns % CwmelleHne
Aatyvka
TEpMOKOMMNeHcaumm
09 Kannbposka % YcuneHwue. (napameTp
Makcumyma OTKPbIT KOrAa
naryvka Ain.00=0007)
TEpPMOKOMNeHcaumm
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NMpopomnxeHne npunoxeHus I

Koney Tabnuubl I'.1 - CBogHaa Tabnuua napametpoB nHgmkatopa UTM-16

YpogeHb 15. (5AuE) CoxpaHeHne napameTpoBs

00 CnyxebHas

MHopMaums
01 3anncbk NnapameTpoB B 0000

3HEeproHe3aBnUCMMYHO 0001 — 3anucaTb

namsitb

|
LOAD (L o H d) 3arpy3ka napametpos

00 PaspelueHne 0000

nporpaMMmpoBaHus no 0001 — paspeLueHo

cetn ModBus
01 3arpy3ska HacTpoek 0000

nonb3osarens 0001 — 3arpy3nTb
02 3arpyska 3aBOACKUX 0000

HacTpoeK 0001 — 3arpysuTb

* Homep kaHana, Bxoaa Bbibupaetcs knasuwamu [NekHT] - [NekHd] v BbicBeTnsieTcs Ha uHamkaTopax 1-16.
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INlucT pernctpaumm nameHeHUn

U3m. Bep. CtpaHuny N3meHeHusn Mopn. OaTa
1.02 ver. 76.04 64 Jlykawyk P.O | 03.04.2013
1.03 ver. 76.04 64 M3meHeHbl Ha3BaHUsi KNEMMHO-BMOYHbIX Jlykawyk P.O | 01.08.2013

coeanHuTenen
1.04 ver. 76.04 64 VcnpasneH pucyHok 5.4.7 Jlykawyk P.O | 06.08.2013
1.05 ver. 76.04 64 M3meHeHo Ha3BaHve KB3 anst mogynen Jlykawyk P.O | 08.08.2013
pacmpenns MP-52-14 n MP-52-15
1.06 ver. 76.05 64 [loGaBneH perncTp aHauyeHust faTymka Tykawyk P.O 16.10.2013
TEPMOKOMMEHCALMN U PETUCTpP oWnbKn Moaynewn
pacwupenusi. MicnpasneHbl HebonbLive
HETOYHOCTU B CBOAHOMN Tabnvue napameTpos
vHgvkaTopa.
1.07 ver. 76.06 64 M3ameHeHa Hymepauuns Mogynew pacLuMpeHns Jlykawyk P.O | 21.01.2014
1.08 ver. 76.06 64 McnpaBneHbl HETOYHOCTM B PUCYHKaX. Conynsik 22.01.2014
B.M.
1.09 ver. 76.06 64 VicnpaBneH Ko 3akasa Mapukot 0.A. | 19.05.2015
1.10 ver. 76.06 60 BHeceHbl yTouHeHUs B koA 3akasa, Tabnuuy Cnassk A.A. 25.01.2018

TEeXHUYECKMNX XapaKTepUCTUK, yKa3aHbl Ha3BaHUA
Pa3beMOB B CXeMax NoAKMHYEeHNA






