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BBeageHue

HacTosilee pyKoBOACTBO MO 3KchnyaTauum npefHasHayeHo [Ans O3HakoMneHus notpebutenen c
Ha3Ha4yeHueM, NPUHLMNOM OENCTBUS, YCTPOMCTBOM, MOHTaXOM, 3KCnnyaTaumen n obecnyxmeaHmem MHAUKaTOpa
mukponpoueccopHoro UTM-16H (B panbHenwem nipmukatop NTM-16H).

Wuonkatop UTM-16H kpenutcs Ha Din-penbc 35 mm, TokoBeayLime Lenu nogkntoyalTcs K npubopy ¢
NOMOLLbIO KNEMMHbIX COeANHUTENEN.

BHUMAHMUE !

Mepen ncnonb3oBaHWeM U34enusi, NoXamynucra, 03HaKOMbTECH
C HacTosAWMM pyKOBOACTBOM MO 3KCnnyaTaumm ungukatopa NTM-16H.

MpeHebpexeHne Mepamn nNpPeaoCTOPOXHOCTM W MpasBunaMu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUSA nepcoHana unu
nospexageHus obopyaosaHums!

B cBA3u ¢ nocTtosHHONM/ paboToit MO COBEpLUEHCTBOBAHUIO
usgenus,  NOBbILAOLWEN  ero|  HagexHoCTb W ynyywaioLlei
XapaKTepUCTUKWN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTENbHbIE
N3MEHEeHMs!, He OTPaKeHHble BIHACTOALEM U3AaHNN.

COKpaLI.IeHMﬂ, NPUHATBIe B AaHHOM pyKoBOACTBe

1. B HanmMeHOBaHUAX MapamMeTpoB, HA PUCYHKaX, NPy LMAPOBLIX»3HAYEHNSIX U B TEKCTE MCMONb30BaHbI
cokpalleHusa n abbpesunaTtyphbl (cMm. Tabnuuy 1.1), o3Havatowme criegytoLlee:

Tabnuvua |.1 - CokpalleHns n abbpesmaTypbl

Abbpesuatypa MonHoe HaumeHOBaHue 3HauyeHue
(cumBon)
PV nnn X Process Variable Namepsemas BenuunHa (KOHTpoOnupyembii un
perynvpyembiin napameTp)

T, t Time Bpemsi; MHTepBan BpemeHu

Al Analogue Input AHanorosbIi BBO[,

AO Analogue Output AHanorosbIvi BbIBOA,

DO Discrete Output JyCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OneKkTpuyecku cTpaemoe nepenporpaMmmmpyemoe
Programmable Read-Only NOCTOSIHHOE 3anoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHeproHesaBMCUMOE 3anomMuHaroLLee YCTPONCTBO C
Access Memory NPOU3BOMbHbLIM AOCTYNOM

2. B HaMMEHOBaHUSX YPOBHEW KOHUIypaumm nHankatopa npuHATLl cnegyowme 0603HaYeHus, KoTopble
COOTBETCTBYIOT OyKBaM NaTuHCKOro andasuta;
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1. OnucaHne nHgukKaropa

1.1 HasHa4yeHne nHAuKaTopa

Wngukatopel  UTM-16H  npeactaeBnsaioT  coGOWM  HOBbIM  KNAacC  COBPEMEHHbIX  YHMBEPCanbHbIX
O00HOKaHaslbHbIX LMMPOBbLIX UHANKATOPOB C ANCKPETHBIMU BbIXOAAMM.

WMHugmnkatop WNTM-16H nos3sonsieT obecneunTb BbICOKYHDO TOYHOCTb W3MEPEHMST TEXHONOrMYEeCKoro
napametpa. OmnuyumernbHol ocobeHHocmbio wHAamkatopa WTM-16H saBnseTtcs Hanuuue TpexypoBHEBOW
ranbBaHNYECKON N30MNALUM MEXAY BXOAaMW, BbIXOAAMU U Lienbio NUTaHUS.

WHoukaTop npeagHasHaveH Kak Ans aBTOHOMHOrO, Tak M Ansi KOMMNIEeKCHOro ucnonb3oBaHns B ACYTI B
SHepreTvke, MeTannyprum, XMMM4eCKon, MULLIEBOW U APYrMX OTPacnsix MPOMbILLNEHHOCTU 1 HAPOJHOM X035INCTBeE.

UHOukamop UTM-16H npedOHa3Ha4eH:

® N5l U3MepeHus 00 16 KOHTpPONUpyemblX BXOAHbIX hU3MHECKMX napamMeTpoB (TemnepaTtypa, gaBrneHue,
pacxod, ypoBeHb M T. n.), obpaboTku, npeobpasoBaHWs N OTOOPaxeHWs TEeKyWMX 3HAYEeHWN Ha BCTPOEHHOM
yeTblpexpaspsagHoM L poBoM gucnree,

e vHAuMkaTop paboTaeT kak YCTPOWCTBO CUrHanusauum BbiIXOAa W3MEPSiIeMON /BXOOHOW BeNWYMHbI 3a
yCTaBKM cUrHanusaumm,

e yHOukaTop opMupyeT BbIXOAHbIE AUCKPETHbIE CUrHanbld YNpaBneHnss BHELUHMM WCMONHUTENbHbBIM
MexaHu3MoM, obecneumBas OUCKPETHOE YnpaBlieHMe B COOTBETCTBMM C 3aJaHHOV MoNb3oBaTerieM JIOorMKon
paboThbl,

e MNpu yCrnoBWM 3akasa MOAyNS paclUpeHus, nHamkatop POpMUPYeT/ BbIXOLHOW aHanoroBbll CUrHan
ynpaBneHnsi BHELUHUM UCMOSNHUTENbHBIM MEXaHU3MOM - (DYHKLMS peTPaHCMUCCIAN,

® 119 UHAMKAUMN TEXHOMNOMMYECKOro napamMmeTpa nony4aemMoro no MHTepdency oT BHELLHNX YCTPOWCTB,

e uHAMKaTop hopmMpyeT curHambl TEXHOMOrMYEecKoW CurHanusauun. Ha nepegHen naHenu umetoTcs
WHAMKATOPbI NSl CUrHanu3auum TEXHONMOMMYECKN ONacHbIX 30H, CUrHarfbl NPEBLILLEHUS (3aHWKEHNS) perynmpyemoro
Unn U3mepsieMoro napameTpa,

e uHaukatop UTM-16H MoxeT ucnonb3oBaTbCA "B CUCTEMAx CUrHanmsauun, OfOKMPOBOK W 3aluT
TEXHOIOrMYyeckoro 06opyaoBaHus.

1.2 O603Ha4YeHue nHauMKaTopa

O603HayeHue npu 3akase npubopa: UTM-16H-AA-BB-DD-U,
roe:
AA, BB - ko BxoaHoOro curHana ans kaHanos vHavkaummn Ne, 1-8 n ans kaHanos Ne 9-16 cooTBETCTBEHHO

01 — nocTosiHHbIN TOK OoT O MA oo 5 MA

02 — nocTosiHHbIN Tok OoT 0 MA 0o 20 MA

03 — NoCTOsIHHBIN TOK OT 4 MA 00 20 MA

04 — HanpsikeHue noctosiHHoro Toka oT 0 B. o 10 B

05 — HanpsixeHne noctosiHHoro Toka oT 0 MB go 75 mB

06 — HanpspkeHne noctosiHHoro Toka ot 0 mB 1o 200 mB

07 — HanpspbkeHre nocTosiHHoro Toka om0,B. 1o 2 B

08 — TCM 50M, W10=1,428, ot muHyc 50 °C po nritoc 200°C
09 — TCM 100M, W10=1,428, ot muHyc 50 °C go nntoc 200°C
10 — TCM rp.23, oT muHyc 60 °C go nntoc 180°C

11 — TCN 5001, W40=1,391, ot muHyc 50 °C no nntoc 650°C
12 — TCMN 100, W10=4,391, o1 MuHyc 50 °C go nntoc 650°C
13 — TCIN rp.21, ot muHyc 50 °C po nntoc 650°C

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

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

16 — Tepmonapa TXK (J), om0 °C o nntoc 1100°C

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

18 — Tepmonapa TIMM10 (S),o0t 0 °C go nntoc 1600°C

19 — Tepmonapa TEIP (B), o1 0 °C go nntoc 1800°C

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

DD — 71N BbIXOOHBIX AUCKPETHBLIX CUTHAOB:
T — TPAH3UCTOPHbIE BbIXOAbI,
P — peneviHble BbIXOabl,

U - HanpsikeHve nuTaHus:
220 - 220B nepeMeHHOro Toka,
24 - 24B nocTosiHHOro TOKa.

Hanpumep, 3aka3aHo uHOukamop: UTM-16H-03-09-P-220

I'Ip|/| 3TOM M3roTOBJIEHUIO U NOCTaBKe n0Tpe6|/|Temo NOAONEXUT:
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1) MukponpoueccopHbIi nigunkatop ATM-16H,

2) AHanoroBble Bxoga ¢ 1-8 kaHanbl HacTpoeHbl Ha curHan ot 4 MA o 20 MA,

3) Ananorosble Bxoaa ¢ 9-16 kaHanbl HacTpoeHbl Ha TCM 100M, W1=1,428, ot munnyc 50 °C go nmtoc 200°C,
4) Bbixogbl auckpeTHble DO1 1 DO2 kog P — peneiHble,

5) HanpspkeHne nutaHus kog 220 - 220B nepemeHHOro Toka,

O603HayeHue npu 3aka3e MOAyJisi pacWupeHusi: MP-51H-MM-L-R-U,
roe:

MM — Tvn Mmoayns pacwmpenus:
0 — oTcyTCTBYET,
11 — MP-51H-11 — pononHuTenbHbIX 16 ONCKPETHBIX BXOAOB M 1 aHanoroBbIv BbIX04
13 — MP-51H-13 — gononHuTenbHbIX 8 AMCKPETHBLIX BXOA0B, 8 ANCKPETHBLIX BbIXOAOB M 1 aHANOroBbIN BbIXO4,
15 — MP-51H-15 — gononHuTenbHbIX 16 AUCKPETHbIX BbIXOAO0B U 1 aHanoroBbIf BbIXO4

L — TN BbIXOAHbIX AUCKPETHbIX CUrHArOoB:
0 — otcytcTByeT, Ana MP-51H-11
T — TPaH3UCTOPHbIE BbIXOAbI,
P — peneviHble BbIXxoabl,

R — T1n aHanoroBoro BbIxoAa Ha MOAyrne pacluMpeHus:
01 — nocTosiHHbIN TOK OoT 0 MA 0o 5 MA
02 — nocTosiHHbIN TOK OoT 0 MA 0o 20 MA
03 — nocTosAHHbIN TOK OT 4 MA o 20 MA
04 — HanpshkeHne nocTtossHHoro Toka ot 0 B no 10 B

U - HanpshkeHne nutaHus:
220 - 220B nepeMeHHOro Toka,
24 - 24B noCTOSHHOrO TOKa.
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1.3 TexHM4YeCKue xapakTepUMCTUKM MHOMKaTopa

1.3.1. AHanoroBbI# BXOQHOM CUrHan

Tabnuua 1.3.1 - TexHUYeckve XxapakTepUCTKM aHaoroBbIX BXOAHbIX CUrHanoB

TexHU4eckas xapakTepucTmka 3HayeHune
KonnyecTBO aHanoroBbix BXO4,0B 16
Tuvn BXOAHbIX aHarnoroBbIX CUrHanoB YHudmumposaHHblie (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

ot 0 MA oo 20 VA

oT 4 MA go 20 MA

HanpsikeHne nocTosHHOro ToKa:
ot0Boo10B

ot 0 MB go 75 mB

ot 0 mB go 200 mB
ot0Bpoo2B

TepmonpeobpasoBaTenu conpoTuBreHnn QCTY 2858-94
TCM 50M, W45p=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W10=1,428, ot muHyc 50°C go nntoc 200°C

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

TCM 5001, W100=1,391, Pt50,.01 MrHye,50°Cao nntoc 650°C
TCIM 10001, W10=1,391,/Pt100, ot muHyc 50°C o nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc¢ 650°C

Tepmonapsl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C@o nntoc 800°C
TXKH (E), ot 0°C go.nntoc 850°C
TXA (K), ot 0°C go nntoe. 1300°C
TNMN104S), ot 0°C go nntoc1600°C
TNP (B), ot 02C po nntoc 1800°C
TBP-1 (A-1), o1 02C go nntoc 2500°C

Paspeluatowlas cnocobHoctb ALM 16 paspsigos
Mpenen ponyckaemor OCHOBHOM NpUBeaEHHOM <0,2 %
NOrpeLIHOCTU N3MEPEHNSI BXOAHbBIX NapameTpoB

TOYHOCTb MHAMKALMUN 0,01 %
Mpenen ponyckaemow 4ONONMHUTENBHOM <0,2%/10°C

MOrpPeLLHOCTU, BbI3BAHHOW U3MeHEeHNeM Temneparypbl
oKkpy>xatoLien cpeabl

MNepuop n3amepeHus, He meHee 0,1 cek

[anbBaHW4Yeckas pa3Bsi3ka aHanoroBbIX BXOA40B Bxoabl ranbBaHUYECKN U30SIMPOBaHbI OT BbIXOAOB M OCTaslbHbIX
Lienen, HanpshKeHue ranbBaHnyeckon pa3esasku He meHee 500 B

MpumeyaHuns.

1. Bxogb! nHamkatopa NTM-16H. o rpynnam 1-8 un 9-16 MoryT 6bITb CKOHUIypuMpoBaH Ha noAkmnoyeHne noboro Tuna
aatyuka

2. lMpn 3aka3e Bxoga Tuna Tepmonapa, B KayecTBe BXOA4a TeMnepaTypHOW Koppekuun (komneHcauum Tepmo-30C
cBODOOAHbIX KOHLIOB TepMonapbl) UCAONB3YETCA AATYNK TemnepaTypbl, KOTOPbI HAXOAUTCA BHYTPU MHAMKaTopa.

3. Ecnn cBobogHble KOHLbI TEPMONapPBI HAXOAATCH B Aanu OT BXOAHbIX KMEM WHAMKaTopa, TO TEPMOKOMMEeHcaLmio
MOXHO OCYLLECTBUTb N0 BHELLHEMY AATYUKY TEMMNepaTypbl NOAKIOYEHHOMY K 16 kaHany uHavkatopa.

1.3.2 AHanEroBbIM BbIXOQHON cUrHan

Tabnuua 1.3.2 - TexHU4eckve XapakTepUcTkM yHMULIMPOBAHHOIO aHanoroBoro BbIXOAHOrO CMrHana

TexHuyeckas XapakTepuctuka 3Ha4yeHue
KonnyecTBo aHanoroBbIX BbIXOA0B 1 npu 3akase mogyns pacwmperus 11, 13 nnm 15
3 npw 3akase moayns pacwvpenus 16, 17 unn 18
Tun BbIXOAHOrO aHanoroBoro curHana YHudmumposaHHble (FTOCT26.011-80)

[OCTOSIHHbIV TOK:

OT1 0 MA o 5 MA, RH <2000 Om

Ot 0 MA 1o 20 MA, RH <500 Om

Ot 4 MA po 20 MA, RH < 500 Om

OT0B oo 10B, RH22kOwm (no oTaenbHoMy 3akasy)

Paspeluatoutas cnocobHoctb LIAM 12 paspsigos

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTH <0,4 %

dhopMMpOBaHUSI BLIXOAHOrO CUrHana nocrne kannbpoBku

[JononHuteneHas norpeLiHocTb hopMUPOBaHUS BLIXOOAHOTO <0,1%

CUrHana ot U3MEHEHWs COMPOTMBIIEHUSI HAarpy3Ku

Mpenen ponyckaemow 4ONONMHUTENbHOW NOrpPeLLHOCTH, <04%/10°C

BbI3BAHHOW 3MEHEHNeM TemnepaTypbl OKpyXatoLen cpeqbl

["anbBaHW4eckas pa3Bsi3ka aHanoroBoro BbIxoaa Bbixoa ranbBaHUYeCKM M30NMPOBaHbl OT BXOAO0B 1

ocTasbHbIX Lienen, HanpskeHne raribBaHUYECKON Pa3Bs3Ku
He meHee 500 B
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1.3.3 lucKkpeTHble BbIXOAHbIe CUTHanNbI

Tabnuua 1.3.3 - TexHn4eckve xapakTepUCTKN ANCKPETHbIX BbIXOAHbLIX CUrHaNoB

LIZANTAN.COM

TexHMYeckas xapakTepucTuka

3Ha4yeHune

BasoBas mogenb

Mopaynb paclumpeHus

KonnuyecTBo ONCKPETHbLIX BbIXOA0B
- 6basoBas mogenb

no 16

- TpaH3ucmop:

KOMMYyTauum

MaKkcumMarnbHO€E HanpsXXeHne n ToK

0o 40 B, 100 MA NoCTOsiHHOro
TOKa

0o 40 B, 100 MA NoCTOsIHHOrO
TOKa

- Pene(nepeknio4yaembit KoHmMakm):

KOMMYyTaummn

Twvn BbIxOAa

MakcumMmarnbHoe HanpsXeHne n ToK

no 250 B, 5A nepemeHHoro Toka
npuv Pe3NCTUBHOMN Harpyske;
or5B,10mMA 0030B,5 A
NMOCTOSIHHOIO TOKa Npu
PEe3NCTUBHON Harpyske;

no 250 B, 1,5 A nepemMeHHoro
TOKa Npy UHAYKTUBHOW Harpyske
(cos®=0.4);

0o 250 B, 5A nepeMeHHOoro, Toka
npun pe3NCTUBHOW Harpyake;
or5B,10MA 00 30B,5 A
NMOCTOSIHHOIO TOKa-fpU
PE3UCTUBHON Harpy3Ke;

no 250 B, 1,5 A nepeMeHHoro
TOKa NPU.MHGYKTUBHOWN Harpyske
(cos®=0.4);

- TeepOomersbHoe perne

MaKkcumarnbHoe HanpsXxeHne n ToK
KOMMyTauuun

no40B,0.5A
NOCTOSAHHOro/NepeMeHHOro Toka

HET UCMONHEeHNA

CwurHan normdeckoro "0"

CwurHan nornyeckon "1"

Pa30OMKHYTOE COCTOSIHME
KOHTaKTOB perne.
3aMKHYTOE COCTOsIHME
KOHTaKTOB pere.

Pa3oMKHYTOE COCTOSHME
KOHTaKTOB perne.
3aMKHYTO@ COCTOsHME
KOHTaKTOB Rene.

Bug Harpysku

aKTUBHasA, MHOYKTUBHAA

aKTUBHaA, UHOYKTUBHAsA

[anbBaHMYeckas pa3Bsa3ka aHanoroBbIX
BXO0B

BbIxoabl ransBaHUYecku
N30nnMpoBaHbl OT ApYyrnx.BxoOos
1 ocTarbHbIX Lienew,
HanpshkeHue rasfibBaHn4eckon
pa3Bsa3ku He meHee 1500 B

Beixogsl ranbBaHU4Yeckm
Mn30nMpoBaHbl OT ApYyrux BXo40B
N oCTasbHbIX Lenen,
HanpsPKeHWe ranbBaHNYeCcKon
pa3Bs3kun He meHee 1500 B

1.3.4 AlnckpeTHble BXOAHbIE CUTHanNbI

TexHU4ecKas xapakrepucTmka

3HauyeHue

Konunyectso ANCKPETHbIX BXO40B

0o 16

CwurHan norudeckoro "0" — coctosiHne OTKINMKOYEHO
CwurHan normdeckon "1" — cocrosiHne BKJTIOYEHO

0-3 B, oTpyuaTenbLHON NONAPHOCTN
18-30 B, oTpruatensHOn NonsspHOCTU

BxopgHown Tok (noTpebneHve no Bxoay)

<10 MA

[anbBaHW4eckasi pasBsA3ka AUCKPETHbIX BXOO40B

BXoab! ranbBaHWyYeckn U30nNMpoBaHbl Apyr OT Apyra un
ocTanbHbIX Lienen.

1.3.5 NocnepoBatenbHbIN UHTepdelic RS-485

Tabnuua 1.3.5 - TexHn4Yeckne xapakTepucTukv nocregoBartensHoro nirepdgenca RS-485

TexHU4yecKas XxapakTepucTuka

3HaueHue

KoHdurypauum cetu

MuoroToyeyHas

Konunyectso npubopos

32 Ha 0QHOM CermMeHTe

MakcumanbHasa gnvHa nHum B
npegenax ogHoro cermMeHTa cetun

1200 meTpoB

KonunyecTBo akTMBHbIX nepegarymkoB

1

[nana3soH ceTeBbIX agpecos 255

CkopocTb 06MeHa/gMHadIMHUN CBA3N 62,5 kout/c 1200 m

(3aBUCKMMOCTb 3KCMOHEHLManbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbuTt/c 10m

lNMpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCMos1b308aMb 3KPaHUPOB8aHHbIe 8UMbIE napbl.

Tun npuemonepegartymkoBs

[vdpdepeHumanbHbIv, MOTEHUMANbHbIV

Bup kabens

BuTasi napa, akpaHMpoBaHHas BUTas napa

[anbBaHV4ecKas pa3BsA3Ka

MHTepq)eIZC ranbBaHN4YeCKN U30JIMPOBAaH OT BXOAOB-BbIXOA0B U OCTallbHbIX uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasnaveHue nHtepdelica

[nsa KOHUrypMpoBaHUs UHAMKATOpPa, Asl UCMONb30BaHKs B KAYECTBE yAaneHHoro
yCTponCTBa npy paboTe B COBPEMEHHBIX CETSAX yNpasnieHus u c6opa nHgopMaLmm
(npuemMa-nepegayn KOMaHa U AaHHbIX)

[anbBaHWYeckas pasBsidka uHTepdgenca

WHTepdelic ranbBaHN4YeCKkn N30MMPOBaHbI OT APYrUMX BXOLOB M OCTarnbHbIX Lienen,
HanpsiXeHve ranbBaHNYeckon pa3Bs3ku He MeHee 500 B
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1.3.6 dneKkTpnyeckune aaHHbIE

Tabnuua 1.3.6 - TexHMYeckne xapakTepucTnkm
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AneKkTponuTaHna

TexHU4ecKasa xapakrepucTmka

3HauyeHue

OnekTponuTaHue (NogKMoYeEHNe K CeTn):
- MOCTOSIHHOrO TOKa
- MepemMeHHOro Toka

ot 18B oo 36B
oT 100B go 242B, 50y

[MoTpebnsiemblt TOK No NUTaHuio 24B

< 180 MA

MoTpebrisiemasi MOLLHOCTb OT CETU
nepemeHHoro Toka 2208

<50BA

3almTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

1.3.7 Kopnyc. Ycnosusa akecnn

Tabnuua 1.3.7 - YcrnoBusi akcniyataumm

yaTaumm

TexHMYeckas xapaKTepucTuka

3HayeHune

Kopnyc (BxLLxI):

110 x 160 x 58 MM

MoHTaxHasi rny6uHa

63 Mm

Temnepatypa oKkpyatoLien cpepl

oT muHyc 40 °C po nntoc 70 °C

ATmocdepHoe faBneHne

ot 84 klMa go 106,7 kMa

Bunbpauusa (YacToTHoOW/amMnnuTygHowm)

no 60y / go 0,1mm

[NomeleHne

3aKpbITOE, B3PbLIBO-, NOXapo6e3onacHoe.

BOS,D,yX B NoMeLleHnn He OOJKeH cogepXXaTb Mblin U npuMecu arpeCCUBHbIX
napoB U rasos, Bbl3blBAKOLNX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaep>alinx
CEepPHUCTblE COeEaNHEHUA nnmn aMMI/IaK).

COornacHo npoeKkTa

IP30

600 r

[MonoxeHne Npu MoHTaxe
CTeneHb 3aWwmThbl
Macca nHavkaTopa, He 6onee

1.4 CocTaB MHgukaTopa

Tabnuua 1.4.1 - O6bem noctaBku nHgukatopa UTM-16H

0O603Ha4YeHne HanmeHoBaHue KonunyecTtBo MpumeyaHne
MPMK. 421457.050 MHOonkaTop TEXHONOrM4yecknn 1
MuKponpoLieccopHbin UTM-16H
MPMK. 421457.050 INC Macnopt 1 1 Wwr.
MPMK. 421457.050 PO PykoBoacTBo Mo akcnnyaraumm 1 1 aK3emnnsAp Ha BCe 3aKa3aHHble
npubopbl Npy NOCTaBKe B 0AVH agpec
231-103/026-000 Pasbem ceteBon 1 TONbKO AN MHAMKaTopa ¢ nutaHvem 2208
734-203 Pasbem ceTeBol 1 TONMbKO ANS UHAMKATOpa C NUTaHnem 24B
734-112 Pa3bem ans nogkAyeHnst BHELLUHUX 4
BXO[HbIX 1 BbIXQAHbIX Lienemn
734-107 Pa3bem ans nogkniyeHns BHELLHUX 1
BXOZHbIX M BbIXOAHbIX Lienen
734-130 Pblyar MOHTaXHbil A58 KNeMM NUTaHNS 1
231-131 Pblyar MOHTaXHbI ANA KNEMM NUTaHnus 1 TOMbKO ANns uHamkaTtopa ¢ nutaHmem 220 B

1.5 MNMepeyeHb NpuHaanexXxHocTen

1.5.1 MNMepeyeHb NpUHAANEXKHOCTEN, KOTOPble HEOOXOAMMbI ANt KOHTPONSA, PeryriMpoBaHus, BbINOMHEHUS
paboT No TexHN4YeckoMy,0BCnyxMBaHNO UHAMKaTopa, NnpuBeaeHsl B Tabnuue 1.5.1 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.5.1 - NepeyeHb NpUHaanexHocTen

HaumeHoBaHWe cpeacTB N3MepPEHUss, MHCTPYMEHTA U
npuHaaneXHoCTen

1 BonbTmeTp yHuBepcanbHbin L300

2 MarasuH conpoTtusneHun P4831

3 OucbdepeHumanbHbin BonbTMeTp B1-12

4 Meraommetp.©4108

5 MNMuHUeT MegnUnHCKN

6 OTBEpTKA

7 Msirkast 6513b

HasHayeHune

VamepeHne BbIXOOAHOrO CUrHamna v KOHTPOJb HaMPSPKEHUS MUTaHUS
3agaTtymk curHana

3afaTyuK curHana v UsMepeHue BbIXOOHOro curHana

MamepeHne conpoTMBIEeHUs U30NALMK

MpoBepka kayecTBa MOHTaxa

Pa3bopka kopnyca

OuncTKa OT MbINU U rPsA3n

1.6 MapkupoBka 1 nnoméupoBaHue

1.6.1 MapkupoBka MHOUKaTopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasMepamy CornacHo
FOCT 12971, koTopas kpenuTcs Ha GOKOBOW CTEHKE KOpryca MHAMKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takne 0603HaYeHus:
a) ToBapHbIV 3HaK NPeAnpUATAS-M3roTOBUTENS;

0) HaMMeHOBaHNe NHAMKATOPA;

B) YCNOBHOE 0603Ha4eHue;
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F) 0603Ha4YeHne UCNONHEHUS;

,El) nopsaKoBbIN HOMEP MHAMKaTopa MO CUCTEME HyMepauun NpeanpusaTUS-n3rotToBuTens;

e) rog 1 KBapTall U3rotoBJli€HUA;

1.6.3 nﬂOMGMpOBaHMe MHOWKaTopa npeanpuaTuemM-n3rotoButenemMm npu BbiMyCke U3 NMpoOM3BOACTBA He
npegycMoTpeHo.

1.7 YnakoBka
1.7.1 YnakoBka nHgukatopa cootsetctByeT TpeboBaHuam FOCT 23170.

1.7.2 NHgmkaTtop B COOTBETCTBUM C KOMMIIEKTOM MOCTaBKM YMakoBaHO COMMacHO YepTexam npeanpustus-
N3roToBUTENS.

1.7.3 MHOukaTop B TPaHCMOPTHOM Tape TPaHCNopTUPYeTCsl MENKUMU OTNPaBIEHVSIMU JKele3HOLOPOXHbIM
TpaHCNopTOM (KPbITbIMU BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.7.4 NHonkaTtop noasepxeH koHcepsauuu cornacHo TOCT 9.014 ansa rpynnsi -1, "kateropun n ycnosuin
XPaHEHWst U TPaAHCMNOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTPEHHel ynakosku BY-5, BapnanT sawmtel B3-10).

1.7.5 B kayecTBe NOTPeOMTENBCKON Tapbl NPUMEHSIIOTCA KApTOHHbIE KOPOOKN U3 rodpupoBaHHOIo KapToHa
cornacHo TOCT 7376 1 MELLKM U3 NONUITUIIEHOBOW NINEHKU TomnLwmMHon He meHee 0315 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpUMeHEHbI aMOpPTM3aLMOHHbIe MaTepuansl cornacHod OCT 5244.
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2. HaszHayeHue. PyHKUMOHASIbHbIE BO3MOXHOCTU

Cmpykmypa uHdukamopa UTM-16H nocpedcmeom KoHguaypayuu moxem 6bimb
U3MEeHeHa makKum 06pa30M, 4mo mMo2ym 6bImb peuweHbl cnedyfou;ue 3adavyu
asmomamu3ayuu:

v Nlameputenb-mHaMKaTop NapaMeTpoB C CUrHanusaumen MMHMMyma 1 Makcumyma

v YCTpOWCTBO CUMrHan13auum, AByx-, TpeX- UM MHOTOMO3ULIMOHHOTO YrpaBneHns

v CncteMbl LMdPOBOA MHAUKALIMKM TEXHONOMMYECKUX NapaMeTpoB

v’ YpaneHHble yCTPONCTBa CBSA3M C 06 bEKTOM M MHAUKaLUmen

v’ TeppuTopuanbHo pacnpefeneHHble 1 NiokarnbHble CUCTEMBI YNpaBreH s

v MlhaukaTop napameTpa nepegaBaemMoro no nHtepdeicy.

BHyTpeHHAs nporpaMMHas namaTb uHamkatopa MTM-16H cogepuT 60nbLUOe KONMMYECTBO CTaHAAPTHbIX
DYHKUUA HEOBXOAMMBIX ANS YNpaBfeHUs TEXHONOrMYECKMMM npoueccaMm 1 pelleHns BORBLLUMHCTBA UHXEHEPHbIX
NpuVKNagHbiX 3agaY, HanpuMep, Taknx Kak:

e CpaBHeHMe pesynbTaTta npeobpasoBaHus C yCTaBkaMW MUHUMYM W MakKCUMyM, W CUrHanusaumio
OTKIMOHEHWUM,

® NporpammHas kannbpoBka kaHana no BHeLLUHeMY 06pa3L0BOMY MCTOYHUKY aHarQroBOro curHana,

e LundpoBas punbTpaums (Ana ocnabneHns BNUSHUA NPOMBbILLNEHHbIX MOMEX),

e npeobpa3zoBaTens BXOOHOro curHana,

® KyCOYHO-NTMHENHAsA NHTePNonauns BXOOHOro curHana no 204Tn Toykam,

e MacLuTabupoBaHue LiKanbl U3MepsiemMoro napameTpa,

® KOHUrypmMpoBaHue norvkn paboTbl BbIXOAHBLIX ANCKPETHBIX YCTPONCTB,

® peTpPaHCMMUCCUS BXOAHOMO aHanoroBoro napaMmeTpa Ha aHanoroBbli BbIXOA YCTPOWCTBa (B Criydae 3akasa
MOAyNsA paclInpeHns ¢ aHanorosbiM Bbixogom AQO) n MHoroe Ap:

Wupnkatop WTM-16H KoHdurypupytoTcs npyv  nNomoLlW sRepefHelt naHenu npubopa unu  4epes
ranbBaHWYeCKN pasgeneHHbii uHTepdenc RS-485 (npotokom=ModBus), 4To Takke no3BOMsieT MCNoONbL30BaTb
npubop B kKayecTBe yAaneHHoro HamkaTopa npu paboTte B COBPEMEHHBIX CETAX yrpaBneHus 1 cbopa nHdopmMaumm.

MapameTpsbl KOHPUrypaumm nnankatopa MTM-16H coxpaHatoTcs B SHEProHE3aBUCUMOWN MaMATH.

Wuoukatop UTM-16H MoxeT wsrotaBnvBatbCs MO MHAMBMAYANbHOMY TEXHUYECKOMY 3aJaHuio Ansi
BbINOJIHEHMS KOHKPETHOM TEXHOMNOrMYECKON 3aaaun.
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3. KoHCTpyKUuMAa nHamkKatTopa v npuHumMn paboTbl

3.1 KoHCTpyKUMAa nHaukKartopa

e [1nactmaccoBbli kopnyc (rabapuTHble pa3mepbl ykasaHbl B NPUNOXeHnn A Tekyluero pykoBOACTBa Mo
akcnnyaTauum).

e dpoHTanbHbIV 610K NepeaHen NaHeny ¢ aneMeHTaMm o6cnyxmBaHus (knaesmaTypon) u MHANKaLUMK,

e Ha kopnyce pasmelleHbl CbeMHble pasbeM-KNeMMbl K KOTOPbIM MOAKMIOYATCA MUTaHue, BXOAHbIE U
BbIXOAHbIE CUrHanbl.

e BHyTpu npnbopa HaxogdATcsa nnaTbl Ne4aTHOro MOHTaXa, Ha KOTOPbIX pa3MeLleHbl PaauoarieMEHThI.
3.2 NepegHas naHenb MHAMKaTOpa

[Ona HabniogeHua 3a TexHonornyeckuMm npoueccoMm uHamkatop MTM-16H _ob6opyaoBaH akTUBHbIM ABYX U
yeTblpexpaspsagHbiM  LMAPOBBIMA  AUCANEAMU AN OTOOpaXeHus HOMepa KaHana Wy, 3HAYeHWUst M3mepsemon
BENNYUHbI, HEOOXOAMMbBIM KONTMYECTBOM KNaBuLL OBCNYyXXMBaHMS U CUTHANM3auUOHHbIX CBETOAMOOHbBIX MHONKaTOPOB
ONa pasnuyHbIX CTaTyCHbIX PEXWMOB W CcUrHanoB. BHewHwin Bua nepegHen naHenu wuHavkatopa WUTM-16H
npueeneH Ha pucyHke 3.1.

Lindposbie CeeToanoaHbie
avennen nHankaTopbl K1
npubopa n K2

CeeToanogHble
i mHaukaTopbl AL1

ITM-16H

<
O
a
x
2
g

Knaeuium
........................................... X nporpaMM1poBaHns
CeetoaunoHble i
MHOMKaTopbl i
;’CBeTO,EWIgJJ,HbIVI MAX, MIN

| wHTepdeitca

PucyHok 3.1 - BHewHul eud rnepedHell naHesiu uHoukamopa UTM-16H.

3.3 HasHaueHue uucpoBoro gucnnes nepegHen naHenu

[ByxpaspagHbii umdpoBon avcnnen nepegHen naHenu wuHaukatopa UTM-16H B pexvnme PABOTA
MHONLMPYET HOMEpP TEKyLLIero kaHana nHaMkaumm.

YeTbipexpaspsigHbii LMGPOBON Aucnnen nepedHer naHenu uhamkatopa MTM-16H B pexume PABOTA
WHAOMLMPYET 3HaYeHne n3mepsemMoro napamMeTpa.

B pexume KOHOUTYPUPOBAHWE pByxpaspsgHbin  UMpOBOM AUCMNAENA WHOUUMPYET YpPOBEHb
KOHpurypauum, 3atem HoMep NyHKTa MEHH0.

B pexume KOHOUTYPUPOBAHWE uyeTbipexpaspsagHbii uucpoBOM AuCNNen WHAUUMPYET 3HaveHue
napameTpa BbiGpaHHOro napameTpa MeHH.



https://lizantan.com/shop/shestnadcatikanalnyy-indikator-itm-16n

8-800-511-09-43
mlizantan@yandex.ru

LIZANTAN.COM

14

3.4 HaszHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e NHaukaTopbl 1-16

CeeTtutca (MuraeT), ecnu 3HayeHMe M3MepPseMOn BEeNUYMHbI, COOTBETCTBYIOLLEro KaHana,
npeBbILLAeT 3HaYEHME YCTaBOK CUrHanM3aumm.

o NHaukaTtop K1

CBeTuTCs, ecnv BKIKYEH NepBbI ANCKPeTHbIN Bbixod AL1. (c ydeTom napametpa iDOT.05)

o NHankaTop K2

CBeTuTCH, ecnu BKMYeH BTOPOW AUCKPeTHbIV Bbixod AL2. (c yyeTom napametpa iDOT.05)

e UnpukaTop IHT
(LAN)

MwuraeT, ecnu NponcxoamnT nepefada AaHHbIX MO MHTEPAENCHOMY KaHary CBA3W.

e UngukaTtop AL1

CBeTuTCH, ecnu BKIYEH nepsbln AnckpeTHbIN Bbixog DO1 (6e3 yyeta napameTpa iDOT.05)

o NHankaTop AL2

CBeTtuTtcs, ecnv BKYeEH BTOpon auckpeTHbl Bbixog DO2 (6e3 yyeTa napameTtpa iDOT.05)

3.5 HasHauyeHue kKnaBuLl

e KnaBuwa [A]

Knasuwa «6onblex». [py kaxaoM HaxaTun 3TOW KnaBuLLM OCYLLECTBNSETCH yBEeNnnyeHue
3Ha4YeHuss un3MeHseMoro napametpa. [lpu yaepxuMBaHMM 3TOM KNABULUM B HaXXaToOM
NONMOXEHUN YBENUYEHNE 3HAYEHNIA NPOUCXOAUT HENPEPbLIBHO.

e KnaBuwa [V]

Knaeuwa «MeHbLuey». [Mpu KaKOoM HaXaTun 9TOW KrasuLLin OCYLLECTBIIAETCA YMEHblLUeHne
3HayYeHns wu3ameHsiemoro napametpa. [lpu yaepxnBaHun 3TOW \ KNaBUWN B HaXaToMm
NOJSIOXKEHUN YMEHbLUEHNE 3HAYEHNN NPOUCXOaUT HenpepbIBHO.

e Knaeuwa [O]

Knasuwa npegHasHayeHa AN Bbi30Ba MEHIO KOHAUrypauum, Ans oTMeHbl BbINOMHAEMbIX
OEVCTBMIN 1 BbIxo4a M3 MEHIO KOHdMIypaumu.

e Knasuwa [¢]

KnaBuwa «BBoa» npepgHasHayeHa pAnsa  @ukcauumM BBEAEHHOrO 3HAYeHUs  YPOBHS
KOH(PUIyprpOBaHus, U NOATBEPXKAEHUSI BXOAA B PEXUM KOHGMrypaumm.

o Knaeuwa [NekHT]

|/|CI'IOJ'Ib3yETCF| ona nepexoga Mexay kKaHanamy vHOuMumMpoBaHUA. B pexnme Pa6oTa npu
yoepxnBaHun KnaBuimn 6y}:l,eT ocywiecTsneH aBTOMaTUYECKMIA nepexosn MexXxay KaHanamu C
3aJaHHbIM MHTEepBaJ1IOM BpeMEHW.

o KnaBuwa [NekH!]

MCHOJ‘IbSyeTCH Onda nepexoga Mmexay kaHanamm nHanumMpoBaHUA.

3.6 CTtpykTypHas cxema niaukatopa.MTM-16H

Al1-AlS - BXOgHBIE MIMEPAEMbBIE H
KOHTPONMPYEMBIE NapaMeTpbl

AlS-Al16 - BXOgHbIE MIMEpAEMBIE W
KOHTRONMPYeMble NapameTpbl | /

TeMnepaTypHan KoppekLMa
XOMOQHOTO CMan TepMonap

MocnegoBarensHbI
mHTepdenc R5-485

Konthurypuposanue, Nprem-
nepenayYa KoMaHa v 0aHHbX

_1

| g

MaHens NHOUKALWKA 1

——
Knaswatypa

s
; . f AQ AHANOTOBLIA BRIXOL,
e / PETRAHCKMHUCCHIK (onuma)

s AL1, ALZ - [HCKpeTHEIE BLIXOabL,
paboTatowmue No 3a3g4aHHON
NonNbL3oEaTeneM Noruke patoTsl

/’.
B ﬁ_) : ' Mutanwe:
e / — =248;
Jd ~2208
PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-16H
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3.7 dyHKUMOHanNbHaA cxema uHaukatopa UTM-16H

Bnok ceteoro
obmena

i

—

DyHKUMOHANEHEIA Dnok Dopmuposarens
HOpManuaayum un —_— ~——3=  aHanoroBoro . —> AO
maciutabuposanna Net BbIX0Aa
Brnok
KOMMYTaLMK .
=3 aHanorosbIX Toruueckuii 6nok e
Snie S —> W i
i s — AL2
DyHKUNOHANkHEI Bnok cHrHannaarop
HOpManuaauuu u R

mactutabupoeanna Ne 16

|

PucyHok 3.3 - ®yHkyuoHanbHas cxema uHOukamopa UTM-16H
3.8 NMpuHUMn pa6oTbl HHAuKaTopa UTM-16H

MHuankatop UTM-16H, cTpykTypHas cxema KOTOpOro mpvBefeHa Ha pucyHke 3.2 1 dyHKUMOHanbHas Ha
pucyHke 3.3, npeactaBnsieT cobol YCTPOMCTBO WM3MEpPEHUS 3HAYEHUsI ABXOLHOrO napameTtpa, obpaboTku u
npeobpasoBaHus.

Wuonkatop WUTM-16H paboTtaeT noa ynpaBneHWEM: = COBPEMEHHOrO,  BbICOKOMHTErPUPOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO [0, BbiCOKOCKopocTHON KMOIT TexHonormn ¢ HU3Kum
aHepronoTpebneHvem. B nocToAHHOM 3anomuHaloLweM yCTPOUCTBE pacnonaraetcs 6onbluoe KonnyecTso hyHKUmMN
ONst pelleHns 3agad  koHTpons. [locpeacTBOM KOHGUIyprpoBaHus Monb3oBaTellb MOXET CaMOCTOATENbHO
HacTpanBaTb MHAMKATOP Ha peLleHne onpeaeneHHbIX 3a4ad,

Mupukatop UTM-16H ocHawieH aHanoro-uuMgpoBbiM npeobpasoBaTenem, y3namu LMGPO-ANCKPETHOIO
BblBOAA, CTOPOXEBLIMW CXEMaMW ANsi KOHTPONs UMKAOB paboTbl NporpaMmbl, 3HEPrOHE3aBUCUMMOW NaMSITbHO
EEPROM, NVRAM ans coxpaHeHus Nofb30BaTENbCKUX NAPaMETPOB KOHUIypauum 1 AaHHbIX.

BHyTpeHHAs nporpamma wnHaukaTopa UTM-16H pyHKUMOHMPYET C NOCTOAHHBIM BPEMEHHbIM UuKrom. B
Hayane Kaxgoro uukna BHYTpeHHel paboyent mporpamMmbl CUMTBIBAETCS 3HAYeHUME aHanoroBoro BX0Aa,
npou3BoanTCA cuuTbiBaHWe n obpaboTka, knaBuatypbl (nogaenexHve gpebesra n obHapyxeHWe AOCTOBEPHOCTW),
npMem KOMaHa W [aHHbIX W3 nocnefoBarensHoOro uHtepderica. lMpu nomowm 3TUX BXOAHbIX CUIrHarnoB
OCYLLECTBNSIOTCS, B COOTBETCTBUM C 3anporpaMMypoBaHHbIMU (PYHKLMSAMWU M MONb30BaTENbCKUMK NapameTpaMum
KOHpurypauum, Bce pacyeTbl. [1ocne aToro OCyLECTBNSETCA BbIBOA MH(OPMALIMN Ha aHanoroBblii U OUCKPETHbIE
BbIXOAbl, WHOVKAUWOHHbIE 3NEMEHTbl, ha Takke uKcaums BbIMUCIIEHHBIX BEMUYMH ANS pexvma nepenayq
nocnegoBaTenbHOro nHTepdenca.

3.8.1 MpuHUMN paboTbl 6/10KOB 06pPaGOTKM aHaNOroBoro Bxoaa

AHanorosbIi gurHan umeeT npouenypy obpabotkn. [aHHas npoueaypa ucnonb3yeTcs Ans NpeacTaBneHus
aHanoroBoro curHana B HeobxoanMoK nonb3oBaTento opme (HOPMUPOBAHHbBIVA CUrHAMN B TEXHUYECKUX €4MHMLAX).
Ha pucyHke 3.4 nokasaHa cxema 06paboTku aHanoroBoro Bxoaa.

Ha pucyHKke mpuHsThle cneaytolime o603HavYeHns:

1. @unbmp umnynscHbix nomex. cnonb3yeTca Ans nogasneHust MMNynbCHbIX nomex. Onpegensietca
napametpoMm AIN.05 «MakcumanbHas ONUTENBHOCTb MMMYNbCHOW Momexu». Ecnn B kakom nnbo
LIMKIe U3MEPEHNsI TEXHOMNOMMYECKOro napameTpa OBHapy>XeHO ero U3MeHeHwe, TO npegnonaraeTcs
BO3MOXHOCTb [OENCTBUS MNOMEXW W BbIXOAHOW curHan cdopMmupyetcs (C y4eToM YycpeaHeHus
N3MEPUTESbHbIX 3HAYEHNI) N0 UCTEYEHUN YCTAHOBIIEHHOIO BPEMEHU ANUTENbHOCTU NOMEXU. To ecCTb,
€cnm ANWUTENbHOCTb W3MEeHeHWs curHana 6Gonbwe 3agaHHOrO  Trowexw, TO 3TO  M3MEHEHWEe
pacueHNBaEeTCs Kak eCTECTBEHHOE U NMPUMHUMAETCA B AanbHenwyo 06paboTky ¢ 3ag4epKko BpeMeHU
Tromexw. PaboTa gaHHoOro comnbTpa BHOCUT AOMONHUTENBHOE TPAHCMNOPTHOE 3anasfbiBaHUE B CUCTEMY
perynupoBaHunsi, KOTOPOe paBHO BeNuMuMHe napameTpa «MakcumanbHas AnUTENbHOCTb MMMYMbCHOW
nomexu». [NloaToMy BCEraa Hy>HO CTPEMUTLCA MUHUMU3UPOBATL AaHHbIN NapameTp.

2. Modynb Hopmanusayuu cuzsHasaa. ATOT MoAyNb HOpPManu3yeT BXOAHOW aHanoroBbi curHan. BaxHon
dyHKUMEN AaHHOro MOAyns eCTb KOHTPOfb AOCTOBEPHOCTW AaHHbIX. B crnyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBNMBAETCS MpW KanubpoBKe MHAUKaToOpa, Moayrb
nocbINaeT curHan MHAnKaTopy O HEAOCTOBEPHOCTM [AaHHbIX B kaHane. lMpu 3ToM ecrnn curHan Huxe
AVanasoHa U3MeHeHNs Ha LUMdpoBoM aucrnee roput £~ L, Npu NpeBbIlEHUM AAHHOTO AManasoHa



https://lizantan.com/shop/shestnadcatikanalnyy-indikator-itm-16n

8-800-511-09-43

mlizantan@yandex.ru

16

Ha umdposoM aucnnee roput £~ ~ H. B 0Boux cnyyasx reHepupyeTcs cobbiThe «paspbiB MUHAN CBA3N
C AaTYUKOMY».

lNMapamempsbi kanubposku. OnpefensalT TOYHOCTb KaHama U MEHSIITCA Npu 3amMeHe AdaTyuka unu
nepexoge Ha gpyrov Tun gatymka. NMogpoGHee o0 kannbpoBkax aHamnoroBbiX BXOO4OB CMOTpUTE B
pasgene nocesiLeHHOMY KannbpoBkam.

OkcroHeHyuaneHbIl  unemp. PunbTp uUcnonb3yeTcs Ans NOAaBlIEHUs MOMEX, a Takke Ans
nogaeneHuns «apebesra» nHavkaumm (4acTbiX M3MEHEHW MoKa3aHWsa MHOuKaTopa u3-3a kornebaHuin
BxogHoro napametpa). Onpepensietca napametpom AIN1.04(AIN2.04) «[locTosiHHasi BpemeHM
LM pOoBOro ounbTpar.

Modynb macwmabuposaHusi cugHana. ATOT MoAyrnb NHeapu3yeT 1 MacwTabupyeT BXOAHOW curHan
cornacHo 3ajaHHol nonb3oBaTeneM HOMWHANbHOW CTaTUYECKOM XapakTepUCTUKW AaTyvka, KOTOPbIN
NnoaKMYeH K AaHHOMY Bxoay. MimeeTcs B BUAY, YTO UMEHHO 34eCb BbiGUMpaeTca TUM, MOOKMOYEHHOIO K
KaHany gatymka. Takke B 3TOM MoAyrne €eCTb BO3MOXHOCTb M3BMEYEHUS KBagpPaTHOro KOpHA U3
Bxogswero curHana. Nonb3oBatenb umMeeT BO3MOXHOCTb NMHEapu3oBaTb CUrHam, no cobCcTBEHHOM
KPMBON NHeapusauuu.

Mok macumaoLpotorus

%@%ﬁ”ﬁ”ﬁfif”ﬁ__________@m_ep@f_i ___________

s 7 PR R /¥ Y S— A
wd ) /_7_ ot Modyrs kapexyLy }

broca
Ff 7;04 HaAozafozg Brada

|
|
QLAY LMTBCHEY Modyns HapManLIRL FKENOHEHGBHY |
|
|

AN G5

ANIGT ANIO2 TadAua Koapauwan

TAXTG0-L)
INYIGO-INYT 19

aor7
Teomongpa =
18P (A-1

I IF

ANIOT

PucyHok 3.4 — briok-cxema ¢hyHKYUOHarbHbIX 610K08 HopMarnu3ayuu u MacwmabuposaHusi

Tabnuya KoopOuHam rnuHeapu3auuu. cueHana. [aHHas Tabnuua onpegensieT KoopAWHAaTHI
nonb30BaTeNbCKON NHeapusauun, napameTpbl KOTOPOW 3a4atTcs Ha ypoBHe KoHdurypauun LNX un
LNY.

Modynb Koppekyuu aHanoeogoz20o 8xoda. B atom mogyne curHan, npeobpasoBaHHbIv B MpeablayLumx
6nokax, cmellaeTcs Ha 3aganHHoe nons3oBatenem (ypoeeHb COR) 3HauveHue. 3HaueHne Koppekuum
CYMMUpYETCA C BXOAHBIMICUIHANoM Unu BblYMTaeTCa M3 BXOOHOrO CuUrHana, B 3aBUCMMOCTU OT 3Haka
KoadbpmumeHTa KoppeKkLmK.

Mpumeyvanwme:

1.

2.

|_|pl/l Bbl60pe Tna Aarymka Cc 3adaHHbIM OMana3oHOM U3MepeHud, B Moayne HopManusauum curHana
napamMeTpbl BbICTaBAAKTCA aBTOMaTU4E€CKMN U UBMEHEeHNe Ux 336J'IOKVIDOBaH0.

Mpwn I/IHTepCbeVICHOM BBOAE HACTOMKM Moayna HopMmanusauun n UNbTPOB HE MMEIOT CMbICHA, TaK Kak
CuUrHarsn rno MHTepcbeVlcy nepenaeTcqd cpasy B MoayIb MaCIJJTaGMpOBaHVIﬂ CurHana.

LIZANTAN.COM
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3.8.2 MNpuHUMN paboTbl 6110Ka CUrHanM3auum

MpvHUMN paGoTsl Grioka cUrHanusauuy nokasaH Ha pucyHke 3.5.

Bbixog napameTtpa 3a
CUTHaNM3aLMOHHbIE YCTaBKM

PucyHok 3.5 — briok-cxema 6roka cueHanusauuu

KoHTponb Bbixoga napamMeTpoB 3a rpaHulbl YCTaBOK CUrHanuaauuy npousBOAMUTCH AN Kaxgow u3
BENMYMH. NS KaXgoro u3 aTux napameTpoB YCTaBKM MUHUMYMa, MakCUuMyMa U rMCTepe3nc 3a4aeTcs Ha YPOBHSIX
KOHGUrypaumm 3Tux napaMmeTpoB. Takke 3TV YCTaBkM MOXHO 3adaBaTb vepe3 MHTepdeNCc B COOTBETCTBYHOLLUMX
pernctpax. CooTBeTCTBYIOLME PErMCTPbI YKa3aHbl B Tabnuue Bul.

MHavkaTopbl Ha nepedHel naHeny nokasblBalT CUrHaAKW3auMio TOro napameTpa, KOTOpbIN BbIBOAUTCH Ha
LMdpoBON aucCnnen.

CuvrHanusauusi MoxeT ObITb C 3anoMyMHaHveM v 6e3. Ecan napameTp oTobpaxeHusi curHanuaauum BelibpaH
SYS.05=0001 (c 3anomuMHaHueMm), TO Npu NPEBbLILLEHNN U3MEPSEMON BENNYMHOW YCTaBOK CUTHANM3aunm MHANKaTop
CUrHanu3auum HaudvMHaeT muraTtb. Korga onepatop 3aMeTun BbIXOo napameTpa 3a yCTaBKu CUrHanmM3aumum oH MOXeT
KBUTMPOBATbL CurHan knasuwen «MeHo».

3.8.3 NpuHuMn pa6oTbl MHOFOBXxoaoBoro «UJM».

Basosble guckpeTHble Bbixodbl AL.01 1, AL.02 moryT ObITb HacTpoeHbl Ha noruky pabotsl AL.01(AL.02)=7 -
MHoroBxogosoe «UJTN», npu aToM BryHKTaxsMeHI0,7 1 8 ypoBHa AL, Heobxoaumo BbIGpaTb AnanasoH OUCKPETHbIX
BbIXOAOB, Npo cpabaTbiBaHWe KOTOPbIX.W OyaeT curHanuanposaTtb MHorosxogosoe «UITW». Kaxapin u3 BelbpaHHbIX
B AvanasoHe AMCKPETHbIX BbIXOAOB MOXHO, HAaCTPOWTL Ha CBO NOrMKy poboThl. Takum obpas3om Ha oguH 6a3oBbiv
AVCKPETHBIN BbIXOA MOXHO 3aBECTY CUrHanmaaumio no scem 16 aHanorosbiM BXogam.

3.9 MpuHUMN paboThkl TIOrM4YecKoro yctpomcrea

Jlornyeckoe yCTponCcTBO MMEET crneayowmne yHKLNA:
e KomnapaTtop (YCTIPOMCTBO CPaBHEHUS);
® CUrHanusaTop;
® . [1BYXMO3ULIMOHHbIN perynsaTop.

HacTponku NIOFMYeCcKOro yCTponcTBa NpOM3BOAATCA Ha YPOBHE HACTPOMKN ANCKPETHBLIX BbIXOA0B.

MpuHUMN paboTkl, TOTMYECKOro YCTPOWCTBA NokasaH Ha pucyHke 3.9. B nyHkTe meHiwo AL BbiGupaeTcs
WCTOYHMK @HamnoroBOro cCWrHana pAnsi ynpaBneHust OWCKPETHbIM BbixogoM. Ha pucyHke 3.9, ons npumepa,
WCTOYHMKOM. yrpaBreHusi»nepBeiM AUCKPETHbIM Bbixogom AL1 BbibpaHa m3mepsieMasi BenuumMHa obpaboTaHHasi
BTOPbIM (DYHKLUMOHANbLHEIM B6MoKOM Hopmanusaumm M macliTabupoBaHusl, a Ans BTOPOro AUCKPETHOro BbiXxoAda —
BbIXOZ NepBoro pyHKMoHanbHoro 6roka.

B nyHkTe meHo AL.00 BbiGupaeTca norvka paboTbl normyeckoro yctporctea. Ha pucyHke 3.9 nokasaHo kak
paboTaeT komnapaTop - 8 3oHe MIN-MAX. CurHan dopmMupyeTcsi Ha BbIXOA4e, KOrga BXOAHOW CUrHam HaxoguTcst
mexay yctaBkamm MIN n MAX. 3HayeHne 3TVX yCTaBOK 3agaeTcs B MyHKTax MeHio AL.02..04.
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Jlornueckoe ycTponcTso

CpaBHeHue BxogHoro curHana c yctaskamum MIN-MAX DO1
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PucyHok 3.7 —[uazpamma pobomabi fioeu4eckux ycmpolicmes

Bobikn/Bkn
—

PV16

YnpaBnaTe NOMMYECKMM YCTPOMCTBOM (€ro OTKMYeHueM), 0606LLEeHHON curHanm3aumen MOXHO Takke
yepes nHTepdenc.

BbIXOAHOM CcMrHam Normyeckoro yCTpoucTBa MOXeET OblTb CTAaTUHECKUM VI UMMYNbCHBIM (AUHAMUYECKM)
C 3afjaHHoW AnuHou wumnyneca. [pn cTaTudeckoMm BbIXOAHOM, CurHane forMyeckoe YCTPOWCTBO dhopmupyeT
FIOTMYECKYI0 eAMHMLY Ha MPOTSHKEHNWM BPEMEHU, KOrAa napameTp BXOAWT B 8OHY 3adaHHYI0 NIorvkon paboTbl. A npu
MMMNYNbCHOM BbIXOAHOM CUrHane AfivHa BbIXO4HOIO MMMNyrnbca 3agaetcs B nyHkTe meHwo AL.05. Ha pucyHke 3.7
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOW CO BpEMEHEM ANUTENBbHOCTU nMnynsca T.

Boixog norudeckoro yctponctaa (0/1) nogaeTca Ha GUCKPETHBIN BbIXOA, KOTOPbIN dOpMUPYET COCTOSIHNE
pene BbIKI1/BKI1. Takke 3HayeHne BbiIxoda NOrMYeCcKoro yCTpoOMCTBa 3anvcbiBaloTcs B pernctpebl (cm.1abn.B.1).
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4. Acnonb3oBaHMe NO Ha3HAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA Npu UCMOSIb3OBaHMUN NHAMKaTOpa

4.1.1 MecTo yctaHoBku nHamkatopa UTM-16H gomkHO oTBeYaTb CrieAyoLwWwmnm yCroBUSM:

- obecneunBaTtb yao6HblE yCNoBUS AN 06CNyXNBaHUSA U EMOHTaXa;

- Temnepatypa W OTHOCUTENbHas BNAXHOCTb OKpYXalLlero BO3gyxa [AOfKHa COOTBETCTBOBATb
TpeboBaHUAM KNMMaTUYECKOro UCMOSTHEHUS HAMKATOPA;

- OKpyXalllas cpefa He OOomkHa codep)aTb TOKOMPOBOASALMX NPUMECEN, a TakKe npumecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanemn nHankaTopa;

- HaMPSXXEHHOCTb MarHWTHbIX MONEN, BbI3BaHHbIX BHELLHMMMW MCTOYHMKaMK NepeMEHHOrO Toka Yactoton 50
"4 unNn BbI3BAHHBIX BHELLHUMYW MCTOYHMKAMM NMOCTOSIHHOMO TOKa, He AoMmkHa npesbiwaTh 400 A/m;

- NapamMeTpbl BUOpaLmmn OOIMKHbI COOTBETCTBOBATL UCMOnHeHno 5 cornacHo FOCT 22261.

4.1.2 Mpwu akcnnyatauum nHaMkatopa HeobXxoaANMO UCKMIOYNTB:
- nonagaHve TOKONPOBOAALLEN NbINN UMW XXWOKOCTW BHYTPb MHAMKaTOPA;
- Hanuyne NOCTOPOHHMX NPeaMETOB BONN3M nHAuKaTopa, YXyALatoLwmX ero eCTECTBEHHOE OXnaxaeHue.

4.1.3 Bo Bpemsi 3KcnnyaTaumMu HeobXOAMMO cneauTb 3a TeMm, YTOObINNOACOeAMHEHHble K WHAMKATOpy
npoBo/a He NepenambiBanicb B MECTaX KOHTaKTa C KneMmMamMu 1 He UMeR NOBPeXaeH N3onauum.

4.2 NoproToBKa MHAUKaTOpa K UCNONbL30BaHUI0. TpeboBaHUsA K MeCTy YCTaHOBKMU
4.2.1 OcsoboauTte nHANKaTOp OT YNaKoBKMK.

4.2.2 TMepen Hayanom MOHTaXa MHOUKaTopa HeobGXoauMO BbINOMHWUTL BHELWHWA ocMoTp. [pyu aTom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY NMOBEPXHOCTU sMAPKUPOBKX U OTCYTCTBUE MEXAHNYECKMNX MOBPEXOEHWIA.

4.2.3 NHankaTtop NTM-16H paccuntaH Ha MoHTax Ha DIN-penbc 35 mm.

4.2.4 NnaoukaTop [OSMKEH YCTaHaBMMBATbCS B 3AKPbITOM B3pbiBOOGE30nacHoOM u noxapobe3onacHom
nomelwieHnn. Mcnonbsynte npubop npu Temnepatype. Ud BnaxHocTu, oTBevalwmux TpeboBaHusM W yCrioBUSM
SKCNNyaTaumu ykasaHHbiM B rmase 1.3 HacTosALen NHCTPYKLUK.

4.2.5 He 3arpomoxgante npocTpaHCTBO, BOKPYr YCTPOWCTBa ANs HopManbHoro tennoobmeHa. OTBeguTe
[OCTaTOYHO MecTa AN eCTeCTBEHHOW BEHTUNALMU YCTpoUCcTBa. He 3akpbiBaiTe BEHTUMALMOHHbIE OTBEPCTUSI Ha
Kopnyce ycTponcTsa. Ecnu npubop noggepraeTcsi HarpeBaHuio, Anst ero oxXnaxaeHus 4o Temnepatypbl Huke 70°C
UCMNOMNb3yNTE BEHTUMATOP.

4.2.6 T[abapuTHble W { NpUCOEAVHUTENbHbIE pasMepbl wuHamkatopa WTM-16H  npuBegeHbl B
npunoxexunn A.

4.3 CoeanHeHue ¢ BHEWHUMN ycTponcTtBamu. BxoagHble u BbIXxoaHble Lenu

4.3.1 BHUMAHMUE!!! Mpw nogkntoveHun nHamkatopa NTM-16H cobnitogatb ykasaHust mep 6e3onacHocTu
pasgena 6.2 HacToAuWen UHCTPYKLM,

4.3.2 KabenbHble  cBsi3n, coeauHsiowme uHaukatop WTM-16H, nopgkniovatoTcs 4Yepe3  KNemmbl
COeauHUTENbHbLIX  pa3beMOB/ B COOTBETCTBMM C TpeboBaHusmu penctytowmx "lMpaBun  ycTpoiicTea
3NEKTPOYCTaHOBOK".

43:3 MNoaknoyeHe BXoO0B-BbIXOOO0B K uHAnkaTtopy MTM-16H npon3BOAsT B COOTBETCTBMM CO CXEMaMu
BHELLUHMX COEAUHEHWIA, APVBEAEHHbIX B NpuUnoxeHun b.

4.3.4 Tlpn ‘NOOKMOYEHUN NWHUA CBA3W K BXOAHbIM W BbIXOAHBbIM KNemMMam npuHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSIHUA HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE W (MnU) BbIXOAHbIE LUIYMOMNOAABNSHOLLME
GunbTpbl AN uHAMkaTopa (B T.4. ceTeBble), LymonoaaBnsowme unbTpbl ANS nepudepuiiHbiX YCTPOWCTB,
ncnonb3ynTe BHyTPeHHUE LndpoBble OUnbTPbl aHANOroBbIX BX040B uHankatopa NTM-16H.

4.3.5 He gonyckaeTtcst 06beanHsaTh B 04HOM kabene (kryTte) uenu, no KoTopbiM NepeaarTcs aHanoroBble,
MHTEP(ENCHbIE CUTHamNbl U CUMbHOTOYHbIE CUTHaNbHbIE WM CUITbHOTOYHbIE CUMOBble Uenu. Ons yMeHbLUeHus
HaBEAEHHOrO LyMa OTAENUTE NMHUM BbICOKOrO HaMpPshKEHWUST UMW NIUHUK, NPOBOASLUME 3HAYUTENbHbIE TOKM, OT
APYIMX NUHWIA, a Tawkke usberanTe napannenbHOro WM OOLWEro NOAKMIYEHUS C NUHUMSIMU MUTaHUA npu
NoAKMYeHUM K BbiBOAAM.
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4.3.6 HeobxoaMmocTb 3KpaHMpOBaHWsi kabenen, no KOTOpbIM nepepaeTcss WHopMauusl, 3aBUCUT OT
ONViHbl kabenbHbIX CBSA3eM W OT YPOBHSA MOMEX B 30He MNpoknagku kabens. PekomeHayeTcs Mcrnonb3oBaTb
nsonupyoLime Tpyoku, KaHanbl, NOTKA UMW 3KPAHUPOBAHHbIE MVHUN.

4.3.7 TlpuMeHeHVWe SKPaHMPOBaHHOW BWUTOW MNapbl B  MPOMBILMEHHbIX  YCNOBUSAX — SABNAETCH
npeanoyTUTENbHBLIM, MOCKOMbKY obecneyvBaeT MonyyYyeHWe BbLICOKOTO COOTHOLLUEHWUS CUrHan/luym u 3awuTy OoT
CUHA3HON NOMEXM.

4.3.8 lMNoakntovanTe ctabunusaTtopbl UM WymMonodasnsowme unbTpbl K nepndepuiiibiM yCTPONCTBaM,
reHepVpPYIOLUM  3MEKTPOMArHUTHblE U UMMYMbCHblE MOMEexu (B YacTHOCTW, MOTOpaMs;. TpaHcdopmaTopam,
corneHomaam, MarHUTHbIM KaTyLlKam v ApYrMM YCTPOMCTBaM, MMEIOLLMM U3NyYatoLmne KOMMOHEHTbI).

4.4 Mopgknro4veHne 3NeKTPONUTaHUA MHOUKATOPOB

4.41 BHUMAHUE!!! Tlpn NOAKMIOYEHUN INEKTPONUTAHUSA WHOUKATOPOBcOOMogaTe ykasaHus Mep
6e3onacHocTn pasgena 6.2 HacTosLLEero pykoBOACTBA.

442 [Ons obGecneveHns cTtabunbHoW paboTbl obopygoBaHusA komebaHWs HaMpsXeHWs W 4acToThbl
nuTatoLwen aNeKTpoceT AOMKHBI HAXOAUTLCA B Npegenax TeXHNYeckux TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
ANSA KaXKOoro CoCTaBAIOLLEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBMU CMX PYKOBOACTBaMM Mo akcnnyatauuu. lpu
HeobxoAMMOCTH, AN HenpepbiBHbIX TEXHOMOMMYEeCKUX MpoLeccoB, AOMmKHa ObiTb MpeAycMOTpeHa 3awumTa oT
OTKIIOYEHMS (MK BbIXOAA U3 CTPOS) CUCTEMbI NOAAYN INEKTPONUTAHNS — YCTaHOBKOW MCTOYHMKOB BecnepebonHoro
nMTaHus.

443 [Ona vHOUKATOPOB C WCMOMHEHWEM ANs MUTaHWs OT ceTu nepemeHHoro Toka 220B. lNposoaa
3NEKTPONUTaHNS CETU NepeMeHHoro Toka 220B noakntoyanTcs pasbeMHbIM COEOUHUTENEM.

4.4.4 YctaHaBnvBas LWyMONoAasnsowmni ounbTp. (CUrHaNbHbIMNIM ceTeBoi), 06s3aTenbHO YyTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHWe W nporyckaemble. TOku). Pacnonarante unbTp Kak MOXHO bGrvke K
WHAMKaTOPY.

4.5 KoHdmrypauma nHaukaTopa

4.5.1 Nngukatopbl UTM-16H KOHOUFYpUpyOTCS ApUM NOMOLUM NepeaHen NaHenu uHaukatopa unu yepes
ranbBaHWYeckn pasgeneHHbii uHTepdenc’ RS=485 (npotokon ModBus), 4To nosBomnsieT Takke MWCNonb3oBaTb
npubop B kayecTBe yaaneHHoro nHankaTopa npun paborte B COBpEMEHHbIX CETAX yrnpaBreHus n cbopa nHdopmMaumm.

4.5.2 MNapameTpbl kKOHDUrypauuv nHgmkatopa MTM-16H coxpaHsaloTca B 9HEProHe3aBUCMMOW NaMSTH.

4.5.3 MNporpamma koHcurypauum unankatopa NTM-16H gormkHa 6bITe cocTaBneHa 3apaHee 1 opopmieHa
B Buge Tabnuupl (cMm. npunoxenvenl), 4to u3baBMT nonb3oBaTens OT OwWWOOK Npu BBOAE NapameTpoB
KOHUrypaumm.

4.5.4 HasHauyeHne 3NEMEHTOB NEpPedHEN naHenu, HasHayeHwe CBETOAMOOHbIX WHAWKATOPOB M KNaBwLl
npeacTaBneHo B COOTBETCTBYIOLMXPasgenax rmasbl 3. MNopsagok KOHUrypaunm n3noxeH Hxe B pasgene 4.7.

4.6 Pexxum PABOTA

MpubGop NEPEXOAMT HABTOT PEXUM BCAKUI pas, Koraa BKYaeTCs NMTaHue.

M3 aTOro pexvMma MOXHO NepenTy B peXMM KOHUrypaumm n HacTpoek.

Bonee petanbHO pexum paboTbl, PEXUM 3alUTbl U PEXUM KOHUrypauum onucaHbl B MOCrneayrLmx
pasgenax AaHHoy rmaebl. [luarpamma pexumoB paboTbl, 3aWwuTbl U HacTpoek nHaukatopa MTM-16H npuBeneHa Ha
pucyHke 4.1.

B ripouecce pa6omb/ MOXHO OCYyLLEeCTBNATb MOHUTOPUHT, T.€. BU3yallbHO OTClI€XNBaATb TEXHOMNOIMYECKNI
napameTp. Kporvle TOro, MOXHO OTChnexXuBaTb Ha CBETOOAMOAHbIX WHAOMKATOpax CurHanbl TEXHOMNOrM4YeCcKomn
CUrHanumsauumm npu npesBbiLLUEeHNN BEPXHEro Unn HUXKHero npegenioB OTKIOHEHUA. Tak e ¢ NOMOLLbI0 CBETOANOAHbIX
MHOANKATOPOB MOXHO HabntoaaTtb 3a COCTOSAHMEM AONCKPETHbIX BbIXOOO0B.
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" TuTaHWe BKIYEHO

Pexum PABOTA

PucyHok 4.1 - Juazpamma pexumos pabomsi u HacmpoUliku uHOukamopa UTM-16H

MooyepenHas UHAMKaALUS OCYLLECTBIAETCA yaepKaHuem bonee 3 cekyHA KnaBuLn [NQKHT].

4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoulplo 9TOro pexuma BBOAAT napameTpbl vHaukatopa WMTM-16H, napametpbl curHanusauuu
OTKMOHEHWW, napameTpbl unbTpa, napameTpbl TUNa BXOAA,. NapameTpbl KanmbpoBKM, napameTpbl BbIXOAOB M
CMCTeMHble napameTpbl.

e Kaxgoe 3agaHHOe 3HayeHWe (dNEeMEeHT HacTPOWKU), B pexume KoHdurypaumm HasbiBaeTcs
"napameTtpom".

e [lapameTpbl, ucnonb3dyemole B nHgnkatope MTM-16H, crpynnupoBaHbl B ypOBHW W MpeAcTaBfeHbl Ha
avarpaMmme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - [Juaepamma ypogsHel pexxuma KoHghuaypayuu u Hacmpoek
4.7.1 Bbi3oB pexuma KoHcduUrypaumm n HacTpoek

1. BbI30B ypoBHeN KOHburypauum n HacTpoek ocylecTenseTca us pexuma PABOTA gnutenbsHeiM, 6onee
3-X ceKkyHA, HaxaTuem KnasuLum [0].

2. Mocne atoro Ha ancnner MAPAMETP BbiBoantcs MeHio BBoga napons: «P 00».

3. C nomouplo knasuw nporpammupoBaHnss A ¥ BBecT naposnb: «P 02» n KpaTKOBpPEMEHHO HaxaTb
knaeuwy [¢].
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BHUMAHMUE!
Ecnun naponk BBeAeH He BEpHO — Npubop nepenaeT B pexum UHOUKayuu.
Ecnu naponb BBeAeH BEPHO - TO NpMBOp NnepenaeT B pexum KoHgpuaypayuu.
Pexunm KoHdurypauum otnnyaeTcsa OT pexmma HANKaLMm TeM, 4TO B JaHHOM peXxnme 3HayeHns
napameTpoB BbIBOAATCA Ha LMPOBOA AMCNNEN B Mu2aroweM pexnve.

4. Ha undposom gucnnee nosBUTCS HasBaHWe ypoBHs KoHdurypauum: AIN...Load.

5. Mocne BbIGOpa HYXHOMO YPOBHS HYXHO HaXaTb KPaTKOBPEMEHHO KnasuLly noatsepxaeHus [¢'].

6. BoibpaB HeobxoaMMbIN MYHKT MeHio knasuwamuv A V¥V, Ana moaudukauuu napametpa Heobxooumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuwy [¢'].

7. Ha undposoM agucnnee B mMusarouweM pexvMe BbiBEAETCS 3HaYeHWe napameTpa. BblIOpaHHOro nyHkTa
MEHIO: Hanpumep, «0001».

8. C nomotypblo knasuw nporpammuposaHust A ¥, npu Heo6xoaAMMOCTH, MPOM3BECTU NBMEHEHWNE 3HAYEHNS
BbIGPaHHOTO NapamMeTpa, KpaTKoBPEMEHHO HaxaTb knasuily [¢/] — npuGop cHoBa NepeideT B peXuM KOHDUrypaumum
— Ha UMdPOBOM AUCHee NOSBUTCS HOMEP NPEXHEro BbIBPaHHOro MyHKTa MEHHO.

9. C nomoLLpbto KnasuL nporpamMmmupoBaHnst A ¥ yCTaHOBUTL CrieayloLwwmuii HeoBXoaNMBIN ANst U3MEHEHMS
NYHKT MEHI0, U T.A. NOKa BCe HeobxoanMble napamMeTpbl HA AaHHOM YPOBHE KOHULypauun He ByayT nsMeHeHb!.

10. ns Toro, 4ToGbl BEPHYTCS K BbIGOPY YPOBHSI KOHUIypaLmum HEOGXOAMMO HaXaTb KraBuLly [0].

11. Janee BbiGpaTb criedytoLweri ypoBeHb KOHMUrypaumm, KOTOPbIN HY>XKHO U3MEHWUTL. [MOBTOPUTL NMYHKT
5-10. N Tak oo Tex nop, noka He ByAyT N3MEHEHbI BCE HYXHble YPOBHWN KOHUrypaLmu.

12. Bbi3BaTb ypoBeHb SAVE «5Auf» n coxpaHWTb BCe M3MEHEHHbIE 3HAYEHWUS B SHEProHe3aBUCHMMOM
namati. [pn coxpaHeHWM napaMeTpoB B 9SHEProHe3aBUMCHMOW MNaMATU BbIXOA M3 YpPOBHA KOHMUrypauuu
OCYLLECTBNAETCH aBTOMaTUYECKN.

13. Ecnu wusmeHeHHble napameTpbl HE COXPaHATCA B | SHEProHe3aBMCMMOW namATh (napameTpbl
COXpaHATCHA B orepaTMBHON NaMsATV) BbIXOA U3 PexnMa KOHUrypaummn, ocyLecTBRAseTCcs AnnTenbHbIM, 6onee 3-x
cekyHa, HaxaTheM knasuiun [O] Unm no MCTEUEHNN BPEMEHN 2-X MUHYT.

4.7.2 Bnok KOHTpons ownbokK

B cucteme BO3MOXHbI OLUMOKN TPEX TUMOB.

1) «Owmubka Bxopma», KOrga BXOAHOM CWUrHam BbIXOAUT 3a npedenbl [OONYCTUMOrO Awmanas3oHa ¢
nocnegytowlen nHaukaumen Err Ha aucnnee NAPAMETP. BO3MOXHO He NOOKMOYEH CUTHamM Un curHan BbIXoauUT 3a
rpaHuLbl AnanasoHa.
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4.7.3 HasHauyeHune ypoBHen KoHdurypaumm

Tabnuua 4.1 HasHaveHve 1 uHaMKauus ypoBHeW KoHurypauum

Ha3HauyeHue ypoBHs HasBaHue UHaunkauusa
HacTpovika napameTpoB (hyHKLMOHanNbHoro 6noka AIN
HopManuaauuv n macluTabrmpoBaHms 1171
HacTpolika napameTpoB aHanorosoro Beixopa AO AOT H
(Mcnonb3yeTcs Npu ycnoBun 3akasa onumm) D
HacTpolika napameTpoB guckpeTHoro Bbixoga AL1 munu AL1 l l
HacTpolika 0606LEHHON CUTHANM3aLMM. /R |
HacTtporika napameTpoB AnckpeTHoro Bbixoga AL2 nnn AL2 |
HacTponka 0606LLEeHHOV curHanmaauum. L
HacTtpolika napameTpoB AnckpeTHbIX Bbixogos DO3-DO10 1DOT J, d D t
HacTpolika napameTpoB AUCKpeTHbIX Bbixogos DO11-
DO18 2DOT D
HacTtpolika napameTpoB ANCKPeTHbIX Bbixogos DO19- j
DO26 3DOT 7 D
HacTpoiika napameTpoB ANCKPEeTHbIX Bbixogos DO27- l_’
DO34 4DOT D
Abcumcebl (X) onopHbIX TOYeK NMHeapu3aumn curHana | _—
noAgasaemMoro Ha yHKUMOHanNbHbIN 610K HopManusaumm 1 LNRX L ,—, LJ
MaclTabvpoBaHus
OpawvHaTbl (Y) OnopHbIX ToYeK NHeapuaaum curHana I
noaaBaeMoro Ha yHKLMOHanNbHbIN 610K HopManv3auuu. LNRY l_ ,—, g
MacLuTabrpoBaHus
KanubpoBka curHana nogaBaeMoro Ha yHKUMOHAbHbIN cL 1
6nok Hopmanu3auum n macTabrpoBaHus L L |
Koppekuus curHana nogaBaemoro Ha yHKLMOHANbHbIN COR l_
610K HopManusauum 1 MacluTabupoBaHust [ D .
Kann6poska aHanorosoro seixofa AQ CALO ' H )
(Mcnonb3yeTcsa Npu yCnoBuy 3akasa onuu) L L D
O6wwue napameTpbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD

B pganbHelwem no TeKCTy pykoBOACTBa,MAET CCbinka Ha napameTp B Buae XXXX.YY (Hanpumep SAVE.00), rae XXXX —
Ha3saHne YPOBHA, a YY — Homep fyHKTa MeHio (CMOTpU pUCYHOK 4.2).

4.7.4 Bbibop napameTpoB

e [Ins nepexoda w3 pexuma BbibOpa YpOBHA B pexum Bblbopa napameTpa BbIOpaHHOTO YpPOBHS
HeobxoauMo HaxkaTs Knasuily [¢].

e [1ns BbiGOpa NapamMeTpOB Ha KaXaoM YpoBHE He06XxoaMMO ncnonb3oBaTth knasuwwin [A], [V].

o [py KaXOOM HaxXaTuu KrnasuL NpouCXoauT nepexoq K criegyowemMy unu npeabigyLliemy napameTpy.

e [lpn Haxatum knaeBuwun [A] Ha nocrnegHem napameTpe, NPoM3oMAeT nepexon Ha nepBbl napameTp
(napameTp c Homepom 0).

e [1ns noatsepxaeHus Bbibopa napamerpa HeoGXoOMMO CHOBa HaxaTb knasuuly [J].

- MapameTp 1 -
[7 MapameTp 2 j
!- MapameTp 3 |
: ¥ %
[ Mapavetp N |

PucyHok 4.3 - uazpamma ebibopa napamempog Ha Ka>kOoM yposHe
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4.7.5 dukcmpoBaHMe HaCTPOeK

e YTOObI M3MEHUTb HACTPOWKM MapamMeTpoB WU YCTaHOBKW, Momnb3yhWTechb knasuwamu [A] wrm [V], a
3aTeM HaxmuTe knaemwy [&]. B peaynbtaTte HacTpoika 6yaeT sadmkcrposaHa.

e Heob6xoauMO MOMHUTb, YTO (PUKCaLMS M3MEHEHU MPOUCXOAUT TOMbKO Mo HaxaTuu knasuwm [¢], a
OTMEHAa U3MEHEHWI MO HaXaTUIo KNaBuLLn [0].

e Ecnn B pexume KoHdWrypaumm u HacTpoek Obin Bbi3BaH napameTp And mMoaudukaumm, u He
HaXkMMmanacb HU OfHa M3 KNaBuLL B TeYEHWe OKOMNo 2-x MWHYT, npubop neperiget B pexvum PABOTA. [daxe ecnu
napameTp 6bin MOAMMULIMPOBAH U He Haxxumanach knaeuiwa [@], To B TeueHMe oKoro 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA u nameHeHue He bydem 3aghukcuposaHo.

e Heobxodumo nomMHUMBL, YTO nocne mnpoBeAeHus Moaudumkauum HeobxoaMMo MPOM3BECTU 3anuch
napameTpoB (K03 MLNEHTOB) B 3HEProHe3aBMCUMYIO NamsiTe (CM. pa3gen 4.7.5), B npoTMBHOM, CRly4ae BBeeHHasi
UHdOpMauus He ByaeT coxpaHeHa Npu OTKMOYEHUW NUTAHNSA MHAMKATOpPa.

4.7.6 Pa3pelueHue koHcurypupoBaHus perynatopa no cetu ModBus. 3anncb napameTpoB B
3HeproHe3aBMCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 IHEProHe3aBUCUMON NAMSATH.

KoHdpurypupoBaHue nHgmkatopa npov3BOAMTCS Kak ¢ nepedHen naHenu perynatopa, Tak v no npoTokony
ModBus (RTU). Yepes uHTepdenc koHDUrypupoBaHne npou3BOAUTCS C MOMOLLbIO MPOrPaMMHOIO MPUIOXEHNS
MWK-koHdpurypaTop (pacnpocTtpaHsaeTcsa 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Ona Toro 4tobbl M3bexaTb HEeCaHKLMOHWPOBAHHOMO W3MeEHEHWUs MapameTpoB KOHMUrypaumm 4Yepes
UHTepENC CyLLecTBYeT ypo8eHb 3awumbl OOCTyNa K peructpam KOoHdwurypauuu. 3anpeTuTb unvm paspelunTb
JOCTYN K 3TUM pernctpam MOXHO C BEPXHENO YPOBHS, @ Takke B MEH0 KOHMIypaunum niavkaTopa.

4.7.6.1 PaspeweHus koHdurypupoBaHusa no cetn ModBus.

Pa3spelueHus koHpurypuposaHus no cetu ModBus pa3peluaetcsi HA BEPXHEM YPOBHE 3anuchbio B PErncTp
140 3HayeHusa «1». Ecnv B 3TOM peructpe Haxogutcs «0», TO KOHGUIrypnpoBaHWe Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepefgHel naHenu WHOMKaTOpa paspelleHne nporpaMMypOBaHUs OCYLLECTBNSAETCA Ha YpPOBHE
koHdpurypauum LOAD npu BbiGope napametpa LOAD.00=0001.

Heobxooumo MOMHWTBL, YTO Mocre 3arpy3ku KoHurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B 9HEPro3aBNCHMMOW NaMSITU.

4.7.6.2 3anucb NapamMeTpoB B 3HEProHe3aBUCUMYHO NaMATb.

3anncbk NapaMeTpoB B 3HEPrOHE3ABUCUMYI RAMSATE MPoU38odumcs cnepyroLmm obpasom:

1) npou3BecT MoguduKaLmio BCex HeEBXoANMBIX MapaMeTpoB.

2) ycTaHoBWTb 3HaYeHne napameTpa SAVE.01 =0001.

3) HaxaTb knaeuwy [¢].

4) Ha gucnnee NMAPAMETP nosiBsitca cuMBOnbI "Su u", yka3blBasi 0 TOM, YTO MPOUCXOAUT onepauus
3arn1cu B 3HEProHEe3aBNCUMYHO NaMsAThb.

5) nocne ykasaHHbIX onepauui Bynet npou3BedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapamMeTpoB B
SHeproHesasucumyto namsTb. [Mocne npoBedeHus 3anucu napameTpos nNpubop neperigeT B pexum PABOTA. MNocne
3anucu napameTp SAVE.01 aBTomatudecku-ycraHaBnveaetcs B 0000.

4.7.6.3 3arpy3ka napameTpoB U3 3Hepro3aBUCUMOW NamMsATH.

[nsa 3arpy3kv napameTpoB HaCTPOEK NoNb3oBaTenst HeobxoaNMo:

1) yctaHoBWTb 3Ha4YeHus napametpa LOAD.01=0001,

2) Haxatb knaeuwy [];

3) Ha gucnnee/NMAPAMETP nosesAtca cumsonsel " Ld u", yka3biBas 0 TOM, Y4TO NpoOMCXOAWT onepaums
3arpy3ku nonb30BaTENBbCKUX HAaCTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyeHbl BCe MONb3oBaTenbCKMe HacTponku. lMocne 3arpysku
napameTtp LOAD.O1"aBTomatnyeckn ycraHasnmsaetcsi 8 0000.

4.8 3arpy3ka 3aBOACKUX HaCTPOeK perynsaropa

[nsa 3arpysku napameTpoB HACTPOMKW NpeanpusTUsi U3roToBUTENs (YCTaHOBKa 3aBOACKMX 3HAYEHWA Mo-
yMonyaHuio) Heobxoanmo;

1) ycTanoBuTLBHa4YeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [¢],

3) Ha gucnnee MAPAMETP nosiBatca cumonbl "Ld F", yka3biBas O TOM, YTO MPOWCXOAMT ornepauuns
3arpy3ku 3aBOACKUX HacCTpPOEK.

4) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTponku. lMocne 3arpyskv napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmaaetcs B 0000.

Heob6xo0umo noMHUMb:

1) YTo Mocne 3arpy3kuM HacTpoek HEeOGXOAMMO MPOWM3BECTM 3anucCb MapaMeTpPoB B SHEpProHe3aBUCUMYLO
namsATb (cM. pasgen 4.7.6), B NpOTMBHOM criyyae 3arpyxeHHasi nHopmMauums He 6yaeT coxpaHeHa npyu OTKIHOYEHNUM
NUTaHWs perynsatopa;

2) nocre 3arpy3ku 3aBOACKUX HACTPOEK, HACTPOMKM Nonb3oBaTens 6yayT noTepsiHbl;
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3) ecnn 3anncb B NamMATb He npou3Bogunachb, TO Nocre BbIKMKYeHUA MUTaHUA, B NaMATU OCTaHYTCA

cTapble HaCTPOVIKN.

4) 3aBOACKME HAaCTPOMKM NOSb30oBaTelNlb U3BMEHUTb HE MOXET.

4.9 MNMopsanok HaCTPOMKN aHANOroBOro BXxoga M aHasioroBoro Bbixoaa

Mpu HacTpoiKe 1 NepecTpomke C OAHOMO TUMa BXOLHOrO CUrHana Ha Opyro Tun, Heo6X04MMO NPUBECTU B

COOTBETCTBME CrieqytoLlee:

- NapameTpbl MEHI0 KOHUrypaumm, oTBevaroLmue Tuny BXoOAHOro curHana,
- MONOXEHNA NepeMblYeK Ha nnarte npoweccopa (yCTaHOBNEHHOW BHYTPY UHAMKATOPA).
Tunbl BXOAHBIX CUrHAmMOB, 1 MNOMOXEHUs1 NepeMblvek NpuBeaeHsbl B Tabnuue 4.2.

Tabnuua 4.2 — MNonoxeHus nepemMbldeKk And pa3HbiX TUNOB BXOAHbIX CUrHa 0B

Tvn BXOOQHOrO curHana

MapameTp
MeHIo
KOHdurypauumm

MonoxeHune nepembiyek Ha Nnarte npoueccopa (pPMCyHok 4.4)

AHanoroBb

1n Bxop, Al (JP1-JP1

6, JP17, JP18, JP19, JP20)

[pynna 1-8 Ain

'pynna 9-16 Ain

OT1 0MmA o 5 MA  Rex=400 Om AIN1.00=0000 JP1-JP16 JP17 - ycTtaHOBNEHa JP19 - yctaHoBneHa
[1-2], [7-8] JR18, [1-2] JP20, [1-2]

Ot 0 MA o 20 MA, RBx=100 Om AIN1.00=0000 JP1-JP16 JP17 -'ycraHoBneHa JP19 - yctaHoBneHa
[1-2], [5-6] JP18, [1-2] JP20, [1-2]

Ot 4 MA po 20 MA, RBx=100 Om AIN1.00=0000 JP1-JP16 JP17 -ycTaHoBneHa JP19 - yctaHoBNneHa
[1-2], [5-6] . JP18, [1-2] JP20, [1-2]

OT10B Ao 10 B, RBx=25 kOm AIN1.00=0000 JP1-JP16 JP17 -/ycTtaHoBNEHa JP19 - yctaHoBneHa
[1-3], [2-4] JP18, [1-2] JP20, [1-2]

OT 0mB pgo 75 mB AIN1.00=0000 JP1-JP16 JP17 - ycTtaHOBneHa JP19 - yctaHoBneHa
[1-2],.[3-5] JP18, [5-6]; [7-8] JP20, [5-6]; [7-8]

OT0Bpo1B AIN1.00=0000 JP1-JP16 JP17 - ycTaHoBneHa JP19 - ycTraHoBnEeHa
[1-2], [3-5] JP18, [5-6]; [7-8] JP20, [5-6]; [7-8]

TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00=0002 JP1-JP16 JP17, He ycTtaHoBneHa | JP19, He ycTaHoBneHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TCM 100M, ot muHyc 50°C o nntoc 200°C AIN1.00=0003 JP1-JP16 JP17, He yctaHoBneHa | JP19, He ycTaHoBNeHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN1.00=0004 JP1=dP16 JP17, He ycTaHoBneHa | JP19, He ycTaHOBNeHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TCI1 5001, Pt50, ot muHyc 50°C go nntoc 650°C AIN1.00=0005 JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHoBNeHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TCI1100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C AIN1:00=0006 JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHOBNEHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TCI rp.21, ot MmuHyc 50°C go nntoc 650°C AIN1.00=0007 JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHoBNeHa
[1-2], [3-5] JP18, [3-4]; JP20, [3-4];

TXK (J), ot 0°C go nntoc 1100°C AIN1.00=0010 JP1-JP16 JP17 - ycTtaHoBneHa JP19 - yctaHoBneHa
[1-2], [3-5] JP18, [5-6] JP20, [5-6]

TXK (L), ot 0°C pgo nntoc 800°C AIN1.00=0011 JP1-JP16 JP17 - ycTtaHoBneHa JP19 - ycTraHoBnEeHa
[1-2], [3-5] JP18, [5-6] JP20, [5-6]

TXKH (E), ot 0°C po nntoc 850°C AIN1.00=0012 JP1-JP16 JP17 - yctaHoBnEHa JP19 - ycTraHoBnEeHa
[1-2], [3-5] JP18, [5-6] JP20, [5-6]

TXA (K), ot 0°C go nntoc 1300°C AIN1.00=0013 JP1-JP16 JP17 - ycTtaHoBneHa JP19 - yctaHoBneHa
[1-2], [3-5] JP18, [5-6] JP20, [5-6]

TMM10 (S), ot 0°C po nntoc 1600°C AIN1.00=0014 JP1-JP16 JP17 - ycTtaHoBneHa JP19 - yctaHoBneHa
[1-2], [3-5] JP18, [7-8] JP20, [7-8]

TNP (B), ot 0°C po nntoc 1800°C AIN1.00=0015 JP1-JP16 JP17 - ycTraHoBneHa JP19 - ycTtaHoBnEHa
[1-2], [3-5] JP18, [7-8] JP20, [7-8]

TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0016 JP1-JP16 JP17 - ycTraHoBneHa JP19 - ycTtaHoBnEHa
[1-2], [3-5] JP18, [5-6] JP20, [5-6]

Ot 0 MA go 5 mA Rex=400 Om Birpynne curHanos * JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHOBNeHa

OT TEPMOCONPOTUBIIEHMS. [1-2], [5-6] JP18, [3-4]; JP20, [3-4];

Ot 0 MA 1o 20 MA, RBx=100 Owm B rpynne * JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHOBNeHa

CUrHanoB OT TEPMOCOMNPOTUBIIEHNUS. [1-2], [5-6], [9- JP18, [3-4]; JP20, [3-4];

10]
Ot 4 MA o 20 MA, Rex=100:0m B rpynne * JP1-JP16 JP17, He ycTaHoBneHa | JP19, He ycTaHOBNeHa
CUrHanoB OT TEPMOCOMPOTUBIIEHNS. [1-2], [5-6], [9- JP18, [3-4]; JP20, [3-4];
10]

Ot 0 MA go 5 mA Rex=400 Om B rpynne curHanos * JP1-JP16 JP17, ycraHoBneHa JP19, ycraHoBneHa

OT Tepmonap. [1-2], [3-5] JP18, [5-6]; JP20, [5-6];

Ot 4 MA o 20 MA, Rex=100 Owm B rpynne * JP1-JP16 JP17, yctaHoBneHa JP19, ycraHoBneHa

CUrHanoB OT Tepmonap. [1-2], [3-5] JP18, [5-6]; JP20, [5-6];

* Bblbop TUna gatyvka Heo6XxoAMMO BbICTaBUTb COMNIACHO MOAKMKYEHHOMY curHany. . [laHHbI BbIGOp KOHUIypaLumm no3sonsieT
OHOBPEMEHHOE NOAKMIOYEHNe K O4HOW rpynne BX0A0B TEPMOMETPOB CONPOTUBMNEHUS N CUTHANOB NMOCTOSHHOIO TOKa (CM. MyHKT
4.10) 1 kK ofHOW rpynne BXoAOB C Tepmonapamu (M. NyHKT 4.11)

MpumeyvaHums.
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1. MNonoxeHne nepemblvek Ansi HAaCTPOWKM aHaroroBbiX BXOAOB [AOMKHO COOTBETCTBOBATb MOMOXEHMIO
nepembl4ek Ha aHaroroBoM BXOAe Ha nraTe mpoueccopa, a Takke COOTBETCTBOBAaTb HOMepy nmapameTpa MeEHHo
KOHpMrypauum aHanoroBoro Bxoaa, OTBevaroLlero 3a Tvn BXo4HOro curHarna.

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

3. XapakTepuCTVK1 TUMOB BXOAHbIX CUrHarnoB NpvBeAeHbl B pasgene 1.

4. MNopsgok kanMbpoBKM BXOOHbLIX aHANoroBbIX CUrHanoB NpueeAeH B pasgene 5.

Mepemblykn 1-8 aHanoroBbIX BXOAOB

TR
e e P P
DQ@}@E@}UUUULLUUL U [f)r__] UOCO OOCEECED, JP1-JP-8
RN
==1=a 0 13579
%UC]CJ D[][][]Dﬂ a0 m D) E QD q D: JP18; JP20
§%[D [| % D [DO - 109
% 0 D i i g 7
A S
HCOONCL PN T O] A
b b idd Bl b b aath 4o batad ba bl b4 adol s
}/:9@, F 1 A 2 (N /i pg}% JP9-JP-16
’ u 9 7 5 31
TSN DDDDDDMH]E 0854

/

I'IepeMblqKM 9-16 aHanoroBbIX BX0JOB

PVIOyHOK 4.4 — [NonoxeHne nepeMblYeKk Ha nNaaTe Nnpoueccopa 1 Ha MoAyrne aHanoroBoro Bbixoaa

Mpn HacTporKe 1 NepecTpoiike ¢ OAHOrO TUMA BbIXOAHOIO CUrHamna Ha Apyron Tun, Heo6xoanMo NpUBECTU
B COOTBETCTBUE MOJTOXEHNE NEPEMBIYKM HA MOAYINE paclUUpeHUs.

MonoxeHue nepembidek J1,J2 1 /J3 Ha moayne paclMpeHuin ANs HACTPOWKW aHanoroBblX BbIXOOOB
npvBeneHo B Tabnuue 4.3 n nsobpaxeHo Ha pucyHkax 5.4.7 n 6.4.8.
Tabnuua 4.3 - NonoxeHus nepembl4ek Ansi pasHbiX TUMOB BbIXOAHbIX aHAI0roBbIX CUrHaNoOB

[dnanas3oH BbIXOAHOIO curHana [MonoxeHne nepembldeK HA MOAyINE pacluMpeHust
0- 5mA [2-4], [7-8]
0-20 mMA;
4 — 20 MA [2-4], [5-6]
0-10B [1-2], [3-4]
Mpumeyanwe.

1. MNopsaok kKanMbpoBKK, BbIXOAHOFO aHanoroBoro curHana npueegeH B pasgene 5.
2. CmeLLeHne BbIXxogHoOro curHana 4-20MA ycTaHaBnuBaeTcs NporpaMmMHo.

4.10 NMopsanoK HaCTPOMKM OAHOW rpynnbl aHanoroBbiX BXo40B paboTarowmx ¢
TepMoMeTpamMu CONMPOTUBIIEHUSA HA TOKOBbIM CUrHan B NPOU3BOSIbHOM KaHane (KaHanax)

PaccmoTpum ocobbii Cnyyai, Korga BO3HUKaeT Heo6xoANMOCTb UBMEPUTL YHUPMLMPOBAHHbLIVA CUrHan B
rpynne BxoAoB paboTalowux ¢ TepMoCconpoTuBeHnsaMy. Kak npumep Bo3bMeM rpynny BXOL0B HACTPOEHHbIX Ha
TCM 100M.nogknoYeHHbIA K 1-My aHanorosoMy Bxogy U curHan 4..20 MA NOAKIIOYEHHbIN K 2-My aHaroroBomy
BXofy.

[ns HaCTPOVKK rpynnbl aHanorosbIx BXoAos (rpynna 1-8 unu 9-16) Ha curHanbl OT TEPMOMETPOB
COMNPOTMBIEHNSA U CUFHAIbI MOCTOSIHHOIO TOKa HE06X0AMMO NepecTaBUTb NEPEMbIYKM cornacHo Tabnuubl 4.4, nocne
yero oTkanmbpoBaTb BXOAbl HA HOBbIE TUMbl BXOAHbBIX CUTHAIOB.

Tabnuua 4.4 — nNOAKMIOYEHME TOKOBOMO CUrHama B rpynrny BXOAOB HACTPOEHHbIX Ha TepPMOMETPbI

COMPOTMBIIEHUS.
Tun BXOAHOro curHana | MonoxeHue nepeMbIyek Ha nnaTe npoueccopa (pucyHok 4.4)
pynna 1-8 Ain pynna 9-16 Ain
TCM 100M, ot muHyc 50°C no nntoc 200°C JP1-JP16 JP19. he
[1-2], [3-5] JP17, He ycTaHoBMNEHa ’
OT 0 MA A0 20 WA, Rex=100 Om B rpynne JP1-JP16 JP18, [3-4]; yj;az‘*(‘f?g_j*]'_""
CUrHanoB OT TEPMOCONPOTUBIIEHNS. [1-2], [5-6], [9-10] ’ ’
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Cxema nogknioveHms npencrtaeneHa Ha pUCyHke 4.6, roe VI306pa)KeHO nogkn4vyeHne ana nepsoro sxona
OaTyuK conpoTuMBIieHuaA, a Ana BTOporo Bxoaa AaTt4yuK € BbIXOOHbIM CUTHa1IOM NMOCTOAHHOIO TOKa.

| ]'IepeMblt-lKM ANA TepMOMeTpa | | ]'IepEMbNKu AnA TOKOBOTO |
conpotuenenwa [1-2, 3-5]

curHana [1-2, 5-6, 9-10]

4333333332

PucyHok 4.6 lModknoyeHue damyuka nocmosiHHO20 moka (rpu 00Ho8peMeHHOM MOOKITIOYEHUU mepMoMempos
COnMpomuesneHusi K eblbpaHHoU epyrnne aHano208bIX 8x0008)

4.11 MNMopsapoK HaCTPOMKM OAHOW rpynnbl aHaroroBbIX BXOAOB paboTarowmx ¢
TepMonapamMu Ha TOKOBbIA CUrHan B NPOM3BOJSIbLHOM KaHarne (KaHanax)

PaccmoTpum ocobbin cnyyai, Koraa BO3HUKaeT HeobXxoanMOCTh U3MEPUTL YHUPMLMPOBaHHLIA CUrHan B
rpynne Bxogos paboTarLmx ¢ TepMmonapamu. Kak npumep Bo3bMeM rpynny BXOAOB HacTpoeHHbIx Ha TXK.
Tepmonapa nogkntoyeHa kK 1-My aHanoroBomy Bxoay v curHan 4..20 MA NOAKNIOYEHHbIN K 2-My aHanoroBoMy BXOAY.

[N HacTpoWiku rpynnbl aHanoroBbix BXoAoB (rpynna 1-8 @aHanoroBbiii Bxoa unu 9-16 aHanorosbIvi BXoA) Ha
CurHarbl OT TepMonap 1 CUrHanbl NOCTOSAHHOIO TOKa HEOOXOAUMO NEPEcTaBMTb NEPEMbIYKM COrnacHo Tabnuupl 4.5.
[nsi nogknoyeHust curHana NnocTosiHHOro Toka HeobxoanMoyeTaHoBuUTL peanctop (ansa curHana 0..20 MA n 4..20
MA R = 2,7 Om, ans curHana 0..5 MA R = 10 OM) cornacHo pucyHka 4.7, nocrne 4ero oTkannbpoBaTb BXo4bl Ha
HOBbI€ TWMbl BXOAHbLIX CUrHAOoB.

AHanorossi BXog

Bnok nutanua

R

PucyHok 4.7 lNModknoyeHue moKogozo cugHana e 2pyine aHano208bix 8X0008 HaCMPOEHHbIX Ha cugHasl om
mepmonap

Tabnuua 4.5 — nogkiYeHne TOKOBOFO curHana B rpynny BXo4oB HAaCTPOEHHbIX Ha TepMonapbl.

Tun BXOAHOro curHana | MonoxeHune nepembliuek Ha nnate npoueccopa (PUCYHoK 4.4)
pynna 1-8 Ain pynna 9-16 Ain
TXK (L), ot 0°C pgo natoc 800°C
JP1-JP16 JP17 - ycTaHoBnEHa JP19 - ycTaHoBneHa
Ot 0 MA no 20 MA, Rex=100 Om Brpynne [1-2], [3-5] JP%S, 5-6] JPéO, [5-6]

CUrHasnoB OT TepMOCONPOTUBIIEHUSA.

Cxema AogknioveHus npencrtasneHa Ha pUcyHke 4.8, roe M306pa)KeH0 noakrntyYeHne and nepBoro Bxoga
CUrHan ot Tepmonapsl,.a aAnd BTOpPOro Bxoaa AaTyuk C BbIXOAHbIM CUTHarIoM NMOCTOAHHOIO TOKa.

| ﬂe;aMT:MEp,E ';pI\EHEEbﬂ rﬂeipe;ﬂ\-;/l ,DTHH;KC;OE 7
[1-2, 3-5] ] i curHana [1-2, 3-5]
JP1 JP2

433333433344

PucyHok 4.8 lNodknoyeHue damyuka MocmosiHHO20 moka (npu 0OHo8peMeHHOM MOJKMoYeHUU mepmMornap K
8blbpaHHoOU epyrnne aHano2o8bix 8x0008)
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5. KannbpoBka n npoBepka uHgukaropa

KaJ'IVI6POBKa MHOWKaTopa OCYyLLeCTBNAEeTCA:

e Ha 3aBopge-n3rotoButene npu Beinycke nHankaTopa
e [Nonb3oBartenem:

- MIPU CMeHe Tuna AaTyvka,

- P NOArOTOBKE K NMoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsaaok KanMG6POBKK BXOA0B AN NOAKMIOYEHNUS 4aTYUKOB C BbIXOAHLIM CUTHaNom
NOCTOSIHHOrO TOKa

1) B pexume koHdpurypauun yctaHosute napameTp CLL.00 «Kannbposka HaYanbHOro,3Ha4YeHns curHana
nogaBaemoro Ha pyHKUMOHarnbHbIN 6110k HopManu3aummn 1 MacwtabupoBaHua»/FlogknioyuTe kK aHanoroBoMy BXOoAy
Al nignkatopa UTM-16H 06pasLoBbiii MICTOYHUK MOCTOSIHHOIO TOKa U YCTAaHOBUTE BENUYUHY CcMrHana pasHyto 0 MA
(vnn 4 MA) B 3aBMCMMOCTM OT TUMa BXOOHOrO CUrHana kaHana, cootsetcraytowyto 0% gvanasoHa.

Bo3amoxHbl ABa BapuaHTa KanubpoBku:

- Py4YHasi kKannbpoBKa ocyLLecTBnseTCs Haxumasi knasuwu [A] unu [ V] yeraHoBuTe Ha avcnnee 3HadeHne
Al B TexHMYeCKNX eguHmnLax, cooteetcTeytowee 0%. Haxatb knasuwy [¢].

- aBTOMaTMyeckas OCYLLeCTBNAETCA HaxaTuem coyeTaHusA nknauw [A] + [V] Bknovaetcs
aBTomaTmyeckas kanubpoBka Hyns, 4To conpoBoxgaetca muraHvem wuHaukaTopos “MIN”-“MAX”. Mpwu muraHumn
nngukatopoB “MIN”-“MAX” HyXHO nogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET PEKOMEHOOBaHHOMY Havany
wkanbl (cm.Tabn.5.1) n HaxaTe codeTaHue knaeuw [A] + [V]. KoadduumeHT kannbpoBkn Hyns dukcupyeTcs
aBTOMaTUYECKMN.

2) B pexume KoHdurypaummn yctaHoBute napameTp CLIL.01 «KannGpoBka KOHEYHOro 3HaYeHUst curHana
noAaBaemMoro Ha (YHKLMOHamNbHbIV 610K HopManuaawuy 1 MacluTaBupoBaHus » .

3) YcraHoBuTE BenuuMHy curHana pasHylo 5 MA((Mnu 20 MA) B 3aBUCMMOCTU OT WCMONHEHWNS KaHana,
cooteeTtcTBytowyto 100% amanasdoHa. Haxumas knasiwin [A] vinm [V] ycTtaHoBUTE Ha gucnnee 3HadeHve Al B
TEXHUYECKNX eauHnuax, cootsertcrayioee 100%. Haxats knasuwy [¢].

4) Ina Gonee To4HOW KanMBpOBKU kaHana NeBTOpUTE onepaLy HECKOSbKO pas.

Heo6x00uMO NOMHUMb, 4TO MOCMEe MPOBEAEHUS KanubpoBKM HEoBGXOAMMO MPOM3BECTM  3amucb
napameTpoB B SHEPrOHE3aBUCKUMYIO NamsiTb, B IPOTUBHOM CIlydYae BBeAeHHasi MH(hopMaums He GyaeT coxpaHeHa
NpY OTKMKOYEHUN MUTAHUS UHAUKATOPA:

3AMEYAHUSA 110 OINEPALINSIM. KAJIMBPOBKU

B npouecce py4How KannbpoBkiitHe TpebyeTcs TouHoro paBeHcTBa curHanoB 0% u 100% guanasoHa.
Hanpumep, MOXHO npoBoauTb Kannbposky ansa curHanoB 2% u 98% pavanasoHa. BaxHo nuwb TO, 4TOObLI NO
UMPOBOMY WHAMKATORY YCTAHOBUTL 3HAYEHWE, MakCUMarbHO ONM3Koe K YCTaHOBMEHHOMY 3HaYeHW BXOAHOMO
curHana.

Ona noBbIWEHUS TOYHOCTN M3MEPEHMST BXOOHbIX aHasoroBbIX CWUrHanoOB [OMycKaeTcs KanmbpoBKy
Npon3BOANTbL ANS BCel Lenu npeobpasoBaHus curHana ¢ y4eToM BTOPUYHBIX Npeobpa3oBaTenei CMrHasnos.

Hanpumep;, ana BxogHow uenu: damyuk — npeobpasosamesnb — uHOukamop WTM-16H uwCTOYHUK
06pa3uUoBOro curHana moakIioYaeTca BMECTO AaTyMka, a onepaums KanmbpoBKM BXOLHOMO CUrHamna npousBoautcs
Ha ungukatope NTM-16H.
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5.1.2. Nopsiaok KanMGpPOBKM BXOAOB ANA NOAKMOYEHUS 4aTYUKOB TEPMOMETPOB CONMPOTUBIEHUS
lNopsidok kanubposku 8xo0008 Orisi NOOKMYeHUs damyuko8 mepmomempos coripomueneHuss TCM 50M:

1) B napameTpe koHdurypaummn AIN.00 ycTaHOBUTL:
Twn patynka 0003
MonoxeHne geuMManbHOro pasgenuTens, HUKHUA U BEPXHUI Npeden pasMmaxa Likanbl ycTaHaBnmBaeTca
aBTOMaTMYECKN COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntounTb MarasuH conpotmeneHnii MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapaKTepUCTMKaMUN He Xyxe ykasaHHbIX) K Bxody Al BMecTo noaknovaeMoro fatyvka TepMonpeobpasoBatens
COMPOTUBIEHNSA COMNACHO CXEME BHELLUHUX COEAUHEHMIA (CM. npunoxeHue b).

3) Ha marasuHe conpoTMBNEHWI YCTAHOBUTb 3HAYeHWe COMPOTUBMEHMS Ang BbIOPaAHHOrO Tuna AaTtduka
39,22 Om, COOTBETCTBYIOLLEE HAauYarnbHOMY 3HadeHuto. Haxats knasuwy [¢']. Cm. Tabnuiy'5.1.

4) B pexnme koHdurypaumm yctaHoBuTb napameTtp CLI.00 «KannbpoBKa Ha4anbHOro 3Ha4YeHUnst curHana
nogaBaemoro Ha hyHKUMOHanNbHbIV 610K HopManuaauun 1 macwtabvpoBaHusay. Haxumas knasvwmv [A] wnu [ V]
yCTaHOBUTE Ha LUMEPOBOM AWCMIee 3HAYeHME, COOTBETCTBYOLLEE TeMNepaType Havana LKarnbl npy kanubposke -
50,0°C". HaxxaTb knasuwy [¢].

5) B pexwme koHcurypauun yctaHoBuTb napameTtp CLI.01 «KannmbpoBka kOHEYHOro 3HayeHus curHana
nogaBaemoro Ha yHKUMOHarnbHbIN 610K HOpManM3aumMmn 1 MacLITabupoBaHUSA».

6) Ha marasuHe cCOMpOTMBEHWI YCTAHOBUTE KOHEYHOE 3HAYEHUE. COMPOTUBIEHUS NpWU KanubpoBke ANs
BblGpaHHOro Tuna gaTtynka 92,77 Om.

7) Haxumas knasuwm [A] v [ V] ycTaHOBUTL Ha OWCAKIEE 3HAYEHME, COOTBETCTBYIOLLEE KOHLY LUKarbl
npu kanubposke "200,0°C". Haxatb knasuwy [¢].

8) Ansa 6onee TouHOM KanUMBpPOBKK kaHana NOBTOPUTE BNepaL N HECKOMbKO pa3.

5.1.3. Kanu6poBka Bxoga Ans NoAKno4YeHus 4aTYNKOB TepMOMeTpoB conpoTuBneHuss TCM 100M,
TCn 100n, TCN 50N

KannbpoBka Bxoaa nponsBoauTcst aHasiornyHo kanubposke Bxoga TCM 50M, 3a UCKMOYEHNEM YCTaHOBKM
WHbIX 3HA4YeHMIN Havana v koHua wkanbl gas TCFl HavanbHbIX M KOHEYHbIX 3HAUYEHUI COMPOTUBIIEHUIA Ha MarasuHe
conpoTuenexuns (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBka aHanoroBoro BXoAa Assi TepMOarieKTpU4eckux npeobpasoBarenemn

[nsi TepMonap npu KanwbpoBKE,yCTaHOBUTL TN Tepmonapbl. K knemMmam kanvbprpyemoro aHanoroBoro
BXOa MOAKMOYNTL KanmbpaTop. HanpsbkeHus; Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHbIn
npubop C aHanornyHblMu  xapakrepuctvkamu. [anee kanubpoBaTb kaHanm aHanorMyHo TepMomeTpam
COMpPOTUBIEHUSA, YCTaHaBMNMBash HaYanbHble W KOHEYHble 3HAYEHUSA HamnpsXXeHWW, KOTOpble COOTBETCTBYHOT
HayanbHOMY U KOHEYHOMY,3HAYEHWIO LIKanbl BeiGpaHHON Tepmonapsl (cM. Tabnuuy 5.1).

BHumaHue!l/ ABTOMaTuyeckass KOppeKuust XOMoAHOro cnas AomkHa ObiTb oTkniodeHa AIN.07=0000.
3HayeHne TemnepaTypbl B peXMMe py4HON KoppeKkLummn yctaHoBuTb Ha ypoHe AIN.08=000,0.
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5.1.5. Tabnuua TMNOB AaTYUKOB U peKOMeHAyeMble npeaenbl KanubpoBKu

Tabnuua 5.1. Tunbl 4aTYYMKOB Y pEKOMEHAYEMbIe Npeaesbl KanubpoBku

Kon Bxoma Twn garawra MpenenbHble 3HaYeHUs1
AManazoH ’ MpaaupoBoYHas MpeAenkHbIe MHAMUMPYEMbIE K:ﬁﬁg”g:(:nru”a::a?g"a
BXOAHOrO XapaKTepucTuKa 3Ha4YeHus NpW KanuépoBke P A P
n HCX MHAuKaTopa
Napamerp curHana
Hauan. KoHeuyHoe
3HaYeHue 3HaveHue
O1 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA g0 20 MA 0OmA 20 vA
Ot 4 mA po 20 MA OT1 0,0 % 8o 100,0 % 4'mA 20 A
0000 OT0Bpo10B JIvHeiinasn WY B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpoo2B eanHuuax* 0B 2B
Ot OmMB go 75mB 0.mMB 75 vB
Ot OMB no 200mB 0 mB 200 vB
Ot 0 MA oo 5 MA KsagpaTudas 0 MA 5MA
OT1 0 MA oo 20 VA 0 MA 20 MA
OT1 4 MA go 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 mA 20 mA
0001 OoT0Baoo10B KaK SVHEMHLI. 33TEM WNK B YCTAHOBMEHHBIX TEXHNYECKUX 0B 10B
OT0Bpoo2B ’ eavHmLax® 0B 2B
OTOMB go 75mB | Y¢TaHaBnvsaetcs 0 mB 75 vB
Ot OMB o 200mB | KBaAPAT|Has Wkana) 0 vB 200 MB
0002 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go.nntoc 200,0 °C | 39,225 om 92,775 om
0003 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go nsioc 200,0 °C 78,450 om 185,550 om
0004 TCM p.23 OT MuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCIN 501, W100=1,391 Ot muHye 50,0 °C go natoc 650,0 °C | 40,000 om 166,615 om
0005 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Oz.MuHyc.50,0.°C ao nntoc 650,0 °C | 39,975 om 166,910 om
TChN 10001, W100=1,391 OT1 muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0006 Pt Pt100, a = 0,00390 OT MMHYe. 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C 79,950 om 333,820 om
0007 TCn p.21, W400=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
OT1 0 MA o 5 MA JInHeapwusoBaHHas 0 MA 5MA
OT1 0 MA oo 20 MA | (Bxopg kanubpyetcs 0 mA 20 MA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN,BaTem Ot 0,0 % Ao 100,0 % 4 mA 20 mA
0008 OT0B oo 10B yCcTaHaBnvBaeTcs VAWB YCTAHOBIIEHHbIX TEXHNYECKMX 0B 10B
OoTr0Bpoo2B nvHeapu3oBaHHas eanHnuax 0B 2B
Ot OmB go 75mMB wKana, cM. pasgen 0 mB 75 mB
Ot OmB po 200mB | 5.2) 0 mB 200 vB
JInHeapusoBaHHasn
Bxopn kannbpyetes kak
NVHEViHbIN; 3aTeM
0009 Tepmonapa yCTaHaBnmBaeTCcs AnanasoH TepMonapsbl
NMHeapusoBaHHas
LKana, cCM. paszen
5.2)
0010 (TJe)p""O”apa PRK kK () OT 0°C g0 nntoc 1100°C OMB | 63792 B
0011 (TLe)pMO”apa XK Tk (L) OT 0°C A0 nnioc 800°C OMB | 66,442 MB
0012 (Té)p"“”apa TXKH | T3 (E) OT 0°C o nnioc 850°C OmB | 64,922 uB
0013 (Tlgp""onapa XA L Txa k) OT 0°C go nnoc 1300°C OmB | 52,410 mB
0014 %ﬁ’.l"’;%”(aspf TAMN10 (S) Ot 0°C fo nntoc 1600°C OMB | 16,777 uB
0015 (Ts)p"’w”apa P e (B) OT 0°C a0 nntoc 1800°C omB | 13,591 mB
0016 (T:’_ﬁ“;o”apa TBP | 18P (A-1) OT 0°C o nnioc 2500°C OMB | 33,647 wB

5.1.6 KoppeKkuusa curHanos

YTtobbl CKOppekTMpoBaTb BXOAHOW curHan HeobxoaMmo B napametpe Cor.00 u3mMeHUTb Tekyllee
nokasaHus gatyuka unum B napameTtpe Cor.01 BBecTu 3HadeHune cmelleHus. lNpu cmeHe napameTtpa Cor.00 Ha
aKpaHe uHauumMpyeTcsl 3HaveHue PV=PV+A. [Npu cmeHe napameTpa Cor.01 Ha akpaHe nHOMUMpPYeTCsl 3HayYeHue A
(cMeLLieHne BxogHOro curHana). CmelleHmne MoXeT ObITb Kak C NMONMoXUTENbHBIM TakK 1 OTpuLUaTenbHbIM 3HaKOM.

Hanpumep, ecnv ypoBeHb XnakocT B eMKocTn 9,5 MeTpoB Mo NoKa3aHUsiM MHaukaTopa, a MepTBas 30Ha
coctaensietT 20 cm, TO 3agjaem 3HayeHume napametpa Cor.01=00,20. Ha gucnnee OyaeTt 3HayeHune 9,7M. KOTOpoe
COOTBETCTBYET NPaBUIIbBHOMY YPOBHIO.
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5.2 HMHeapusauMﬂ aHanoroBbIX BXoO4oB

PYHKUMA nNUHeapusauuym nogymHeHa yHKUMOHaNbHOMY 6roKy Hopmanusauum u MaclutabupoBaHus.
JInHeapuszauma faeT BO3MOXHOCTb MPaBUITbHOTO (PM3NYECKOro NPEeACTaBreHUs HEMWHEWHbIX perynupyembix u
n3MepseMbIX napameTpoB.

* C nomMowbro nuHeapu3sayuu MOXHO npou3eo0ums, Hanpumep, u3MepeHue eMkocmel 8 rumpax, Mempax Kybu4yeckux
unu Kunoepammax npodykma, 8 3agucuMoCmu Om U3MepPeHHO20 8X00HO20 CUgHasa ypOoB8HS 8 EMKOCMU.

anI MHAOWKauun nMHeapwswpyeMOVl BEITMYMHbI, onpeaenAarnwnMmmn napameTpamMmmn aBndroTcA Ha4valnbHOE U
KOHe4YHO€e 3Ha4YeHue LWKanbl (npoueHTHoe OTHOLWlEeHne K Aunanas3oHy M3MepeHI/IF|), nonoXxeHwe, geummManbHOro
pasgenntenad, a TakKke 3KBUOAWUCTAHTHble ONOpPHble TOYKM JMHeapusaunn. Kpmsaﬂ NMHeapusaunun unveet
«npenomMneHna» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl NUHeapu3auum

Hanpumep, napameTpbl nuHeapusauun yHKLMOHANbHOrO 6rioka MHopmanusalym MacluTabupoBaHus
cregyoLume:

KoHepuzaypauyus nepeo2o u emopozo 6s10ka

AIN.0O0 =0009 - Twvn wkansl - NMHeapn3oBaHHadA
AIN.06 KomnunuyecTBo yyacTkoB nuHeapusauum
AIN.0O3 T[lonoxeHve geunmanbHOro pasgenutens npy MHankauum

A6cyucchl 0ONopHbIX MoYeK IuHeapu3ayuu

LNX.00 A6cumcca HavanbHOro 3HadeHus (B % OT BXOOHOro curHana)
LNX.01 A6cumcca 01-ro yyactka
LNX.02 A6cumcca 02-ro yyactka
LNX.18 A6cumncca 18-ro yyactka
LNX.19 A6cumncca 19-ro yyactka

OpduHamsi OMOPHLIX MoYeK nuHeapusayuu

LNY.00 OppguHaTta HayanbHOro 3HaveHus (curHam B Tex. ed. ot -9999 no 9999)
LNY.01 OpgwuHarta 01-ro yyacTtka
LNY.02 Opgwnnarta 02-ro yyactka
LNY18 OpguHaTta 18-ro yyactka
LNY.19 OpgwuHata 19-roy4actka

5.2.2 OnpeaeneHWe OROPHLIX TOYEK NIMHeapu3auum

5.2.2.1 OnpedeneHue Koaudecmsa y4acmkos fuHeapu3ayuu

Mocne onpepeneHna HeObxoAMMOro KonmvyecTBa y4acTKOB NMHeapusaumm Heobxoanmo 3apjaTb ero B
napameTpe AIN.06. MNpeaensl nsmeHeHus napameTpa AIN.06 ot 0000 go 0019.

Bbi6op HeobxoaMMoro KonmM4ecTsa y4acTKOB NHeapusaLum NpomM3BoanTcs U3 coobpaxeHus obecneyeHusi
Heo6X0aAMMON TOYHOCTU U3MEPEHUSA.

5.2.2.2 OnpedesieHue 3HauyeHUl OMOPHbIX MOYeK nuHeapusayuu

Ona kaxgoro 3HAYEHUst HANLMPYEMOro BXOAHOro curHana Yi (B TEXHUYECKUX eauHuuax ot MuHyc 9999
Ao 9999 c yyeToM pJeuMManbHOroO pasgenuTenst) BbIYUCIUTb COOTBETCTBYHOLLYH (OU3NYECKYID BEMUYMHY U3
COOTBETCTBYIOLLIMX (PYHKLUMOHAmbHBIX (rPagupoBOYHbIX) Tabnuuy. OTO MOXHO caenatbh Takke rpaduyeckun um3
COOTBETCTBYIOLLEN, KpUBOKM (NP HEOOXOOUMOCTM MHTEPMNONMPOBaTh) U 3a4aTb 3HAYEHUE ANsl COOTBETCTBYHLLEN
ONOPHOMN BENUYMHBI BXOAHOrO donanyeckoro curHana Xi (B %, ot 00,00% no 99,99%).

CootBeTcTtBytowme 3HadeHus Xi (B %, ot 00,00% no 99,99%) BBoasaTcsa B napaMmeTpax:
Ab6cuucchl ornopHbIX MoYekK JIuHeapu3ayuu

LNX.00 A6cumcca HavanbHOro aHadeHus (B % OT BXOAHOro curHana)
LNX.01 A6cumncca 01-ro yyactka
LNX.02 A6cumncca 02-ro yyactka

LNX.18 A6cumncca 18-ro yyactka
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LNX.19 A6cumncca 19-ro yyactka

CootBeTcTBylolmMe 3HaveHus Yi (B TexHudeckux egumHuuax oT MuHyc 9999 po 9999 c ydeTom
AeLnmarnbHOro pasaenutens) BBOAATCS B napameTpax:

OanHaITTbI OIMOPHbIX MOYEeK JIuHeapu3sayuu

OpavHaTa HavanbHOro 3HayeHus (curHan B Tex. ef. ot MuHyc 9999 o 9999)
OpaunHaTta 01-ro yyacTka
OpguHaTta 02-ro yyactka

OpguHaTta 18-ro yyacTtka
OpguHaTta 19-ro yyactka

5.2.3 Npumepbl NUHeapusauum curHanos

Mpumep 1.

JluHeapusauma curHana, nogaBaemMoro Ha (pyHKUMOHabHbLIN 610K

HopManusauuu u maclTabupoBaHus, NpeacTaBriedHHas rpacguyecku (KpuBoi)

WHamumpyemoe 3HaveHune B
TEXHWYECKVX eAnHMLax

PeanbHas xapakTepucTuka,
npeacTaBReHHast rpauyecku

KoHepuaypupyembie napamempsi nsi npumepa 1:

AIN.00 = 0009
AIN.06 = 0003
AIN.03 = 000,0
Mpumep 2.

LNX.00.= 00,00
LNX.01=20,00
LNX.02 = 60,00
LNX.03'=,99,99

°C
OppguHaTta
3-ro yuactka | 999,9
JlnHeapuso-
750,0 BaHHasi
OppguHaTta xapakTe-
2-ro yyacTka - ————— | puctuka
2-11 yu. o
Opaurara |, 350.0 xontoro
1-ro yyacTka A
curHana
1- y4.
| g X
] >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyacTtka 2-ro yyacTtka 3-ro yyactka

LNY.00 = 0000 (uHgmumpyeTtcst «000,0»)

LNY.01 = 3500
LNY.02 = 7500

nHomumpyetcst «350,0»)
nHonumpyetcst «750,0»)

LNY.03 = 9999 (uHgunumpyeTtcst «999,9»)

JNlnHeapusaumns curHana, nogaBaemMoro Ha (PyHKLMOHanbHbIN 610K
HOpManu3auuMmu U MacliTabupoBaHusi, NnpeacTaBNeHHas rPaguPoOBOYHON Tabnuuen

JlnHeapusauua curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TIM68, u nogasaemoro Ha Bxoa Al yepes

HOpMUpYOLMIA NpeobpasoBaTtenb,/Anana3oH namepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOQHOrO curHana
Hopmupytollero npeobpasoBatenst 0 - 14,315 mB (0 — 100%), AvMana3oH BbIXOOHOTO CUrHama HOPMUPYHLLErO
npeobpasoaTend 4 =20 mA (0~ 100%).

Ons ob6ecnevyeHns)y HeOOXOOMMON TOYHOCTU U3MepeHus Bblbupaem 19 y4yacTKOB nuHeapusauum W
paccunTaHHble 3HayeHusi B % BXOAHOIO CUrHana Ansi KaXZoW OMOPHOW TOYKM BBOAATCA B COOTBETCTBYHOLLUWA
napameTp KoHdUrypauun.

KoHcpuzsypupyembie napamempsi Onisi npumepa 2:

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

Tun wkansl 6roka - NMHeapu3oBaHHas
KonnyecTtBo y4acTKoB fiMHeapu3aumm
MonoxeHvne geumMManbHOro pasaenvTenst Npu NHAuKaumum

MapameTpbl KOHMUIypaLun paccumTbIBaOTCS M BBOOATCS COrMacHo Tabnvubl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA NapameTpoB NnHeapuaaumm npumepa 2.
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MapameTpbl MapameTpsbl
KoHdurypaumm KoHdurypauum
Homep 3HaueHue 3HaueHue
ornopHoun n3mepsieMomn BXOAHOro OpduHambl OMOPHbIX A6cyucchbl OropHbIX
TOYKMN Temneparypbl, curHana movyek luHeapu3sayuu mod4ek nuHeapu3sayuu
° B MB emopo2o 6/10Ka eamopozo 6s10Kka
Howmep Beodumoe Howmep Beodumoe
napamMempa | 3Ha4YeHue, | napamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY.00 0000 LNX.00 00,00
1 50 0,297 LNY.01 0050 LNX.01 02,07
2 100 0,644 LNY.02 0100 LNX.02 04,50
3 150 1,026 LNY.03 0150 LNX.03 07,17
4 200 1,436 LNY.04 0200 LNX.04 10,03
5 250 1,852 LNY.05 0250 LNX.05 12,99
6 300 2,314 LNY.06 0300 LNX.06 16,16
7 350 2,761 LNY.07 0350 LNX.07 19,32
8 400 3,250 LNY.08 0400 LNX.08 22,70
9 450 3,703 LNY.09 0450 LNX.09 25,97
10 500 4,216 LNY.10 0500 LNX.10 29,45
11 550 4,689 LNY.11 0550 LNX11 32,84
12 600 5,218 LNY.12 0600 LNX.12 36,45
13 700 6,253 LNY.13 0700 LNX.13 43,68
14 800 7,317 LNY.14 0800 LNX.14 51,11
15 900 8,416 LNY.15 0900 LNX.15 58,79
16 1000 9,550 LNY.16 1000 LNX.16 66,71
17 1100 10,714 LNY.17 1100 LNX.17 74,84
18 1300 13,107 LNY.18 1300 LNX.18 91,56
19 1400 14,315 LNY.19 1400 LNX.19 99,99

5.3 KannbpoBka aHanoroBoro Bbixoaa
Mepen Havanom kanubpPOBKM aHaNoOroBOro, BeIXo4Aa HeoOXOOUMO MPUBECTM B COOTBETCTBYHOLLEE
NonoXeHne nepembldkM Ha MoAyre yHMBepcasbHbIX BXOA0B MHAUKATOPA. Tunbl BbIXOAHbBIX CUTHAMOB U NOMOXEHNE
nepemMblyek npmBeaeHsl B Tabnuue 4.9.2 B pasgene 4.9.
YpoBeHb kannbpoBKKM aHanoroBoOro BbIXO4a uMeeT Tpu napametpa. [Napametp CALO.00 ucnonb3ayetcs
ONs MHOUKaLuKn aHanoroeoro Beixoga B%. B UTM-16HB aTom napameTpe MOXHO Takke Npou3BoauTb U3MEHEHUs!
COCTOsIHUSI aHanoroeoro Beixoga AO.

MyHktel CALO.01 1 CALO:02 wcronb3yloTca ANA KanvbpOoBKM HA4yanbHOMO U KOHEYHOro 3HayeHus
aHanoroBoro BbixoAa. [Nopsaagok kanubpoBKy cneayoLmnin:

1) TNopkniounte K /@Hamorosomy Bbixogy AO uvHAuMkaTopa 06pa3uoBbI M3MepuTenbHbIM npubop —
MURIMaMnepmeTp NOCTOAHHOMO\TOKA,

2) B pexume/s KoHurypaumm yctaHoBuTe napametp CALO.01 "KanubpoBka HayanbHOrO 3HaveHus
aHanorosoro Bbixoga AO".

3) Haxumasa knaBuwwm [A] wnu [V] ycTaHOBUTE BENWYMHY BLIXOAHOFO CUrHama mno MunnMamnepmeTpy
paBHyto 0 MA (Mnu4 mA), cooTBeTcTBytowyto 0% AvManasoHa, B 3aBMCMMOCTM OT UCMOSTHEHMS KaHana.

4) Haxatb knaeuwy [¢'].
5)¥YeraHoButb mapameTp CALO.02 "KannbpoBka KOHEYHOrO 3Ha4YeHWUst aHanoroBoro Bbixoga AQ"

6) Haxvumas knasuwm [A] wnn [V] ycTaHOBUTE BEMWUYMHY BLIXOAHOrO CUrHama no MunnMamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBylowwyto 100% auanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) Haxatb knasuwy [&].
8) [Ins1 6onee TOYHOM KanMBPOBKM KaHasa LMKIIMYECKM NOBTOPUTE OnepaLuio HECKOMBKO pas.
Heob6x00umMo MoMHUMB, YTO Nocrne NPOBeAEHUs KanBPOBKU HEOGXOAMMO NPOU3BECTH 3aNUCh NapaMeTpoB

B J3HeproHesaBuCMMyto MamMmATb, B MNPOTUBHOM Cllydae BBeOdeHHaA I/IH(bOpMaLI,I/Iﬂ He 6yp,eT COXpaHeHa npu
OTKNMKYEeHNUN NUTaHNA NHOUKaTopa.
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6. TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHu4eckoe 06CJ'Iy)KVIBaHVIe - KOMMrekc pa60T, KOTOpble NpoBOAATCA nepunoanyveckm B niiaHOBOM
nopaake Ha paGOTOCI’IOCO6HOM OGnoke c uenbto npenoTBpalleHna oTkasam, npoanieHna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABITIEHNA U YCTPaHEHUA NpeaoTKa3HOro COCTOAHNA Ana nogaepxxaHna HopmManbHbIX yCJ’]OBMI7I aKcnnyatauun.

6.1.2 TexHunuyeckoe oOCNyxuBaHWEe 3aknioyaeTcd B nNpoBedeHMM paboT no KOHTPOM TEXHUYECKOro
COCTOSIHUS U nocnegytoLwemMy YCTPaHEeHUIO HeJOCTaTKOB, BbISBNEHHbIX B NpoLecce KOHTPOMS; APodunakrmyeckomy
06Cny>XMBaHWIO, BbINOITHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTbLIO, ANUTENBHOCTLIO U B ONPEAENEHHOM NOPSAKE;
YCTPaAHEHWNIO OTKa30B, BbINOMHEHME KOTOPbIX BO3MOXHO CuUNlaMy MNepcoHana, BbIMOMHAWEro TexHU4Yeckoe
o6GcnyxuBaHue.

6.2 Mepbl 6e3onacHocTu

6.2.1 MpeHebGpexeHne Mepamu NPeAOCTOPOXHOCTU U MpaBUNaMM 3KCNsyaTauuum MoOXeT cTaTb
NPUYNHON TPAaBMUPOBAHUA NepcoHana unu noBpexaeHns obopyaosaHus!

6.2.2 [Ona obecneyeHuss 6e3onacHOro WCNOMIb30BaHUS OOGOPyAOBaHMS HEYKOCHUTENbLHO
BbINONHANTE YKa3aHWUA AaHHOMN rnasbl!

6.2.3 K akcnnyatauuu uHOMKaTopa [OMyckalTcs nuua, WMEKWMeE  paspelleHue Aans paboTbl Ha
3neKTpoycTaHoBKax HanpsbkeHuem Ao 1000 B 1 nsyumsLIMe pyKOBOACTBO MO 3KCMlyaTauuy B NOJSIHOM 0GbeMe.

6.2.4 JOkcnnyaTaumsi MHOUKaTOpa paspeluaeTcs Mpu Hanuuuu WMHCTPYKUMWM MO TexHWke Oe3onacHoCTH,
YTBEPXOEHHON npeanpuatueM-notpedbutenem B YCTAHOBAEHHOM. MOpsOKE W yyuTbiBawowen cneunduky
npuMeHeHns npubopa Ha KOHKpeTHoMm obObekTe. [pu @kcnnyatauunm Heobxoammo cobniogate TpeboBaHus
aenctaytowmx npasun MT3 n MTE agnsa anekTpoyctaHoBOK HanpsixeHrem o 1000B.

6.2.5 Bce MOHTaxHble W npodunakTniyeckme pa6OTbI AOJDKHbI  NpoBOAUTBLCA MpU  OTKMHOYEHHOM
ANeKTponnTaHnu.

6.2.6 3anpeluaeTca NOAKMOYATL M OTKYATb COEANHUTENN MPU BKITFOYEHHOM 3NEKTPONUTAHNUN.

6.2.7 TwartenbHO npou3BoauTe ‘MOAKMIOYMEHME C cobntogeHnem MnonsipHOCTU BbIBOAOB. HenpasunbHoe
NOAKMIOYEHNE UIN MOAKMYEHME pPa3beMOB MpU  BKAKOYEHHOM MUTAHMU MOXET MPMBECTU K MOBPEXAEHUIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOpa.

6.2.8 He nogkntovanTe HeUCnons3yeMbIE BbIBOObI.

6.2.9 MNpwn pasbopke MHAMKaTOPAANA YCTPaHEeHUSA HemcnpaBHOCTEN NPUBop AOMKEH ObITb OTKMIOYEH OT
CeTU ANEeKTPONUTaHUS.

6.2.10 MNpwu nsBneveHUN MHAMKATOPa U3 KOpryca He NPUKACaNTeChb K €ero 3NIEKTPUYECKMM KOMMOHEHTaM U
He noasepravite BHyTPEHHUe y3rbl U YacTu yaapam.

6.2.11 Pagnonaraiite npubop Kak MOXHO fanee OT YCTPOWCTB, FEHEPUPYIOLLUX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbIl, UM NPUBOPLI, NCNOMb3YLME UMMYIbCHbIE
HanpsbkeHusl) Bo U36exaHne c6oes B paboTe.

6.3 .[Topsaaok TeXHU4YeCcKoro obcnyxmMBaHus

6.3.1 B 3aBUCUMOCTM OT perynsipHOCTU NPOBEAEHUSA TEXHNYECKOE OOCNY>KUBaHNE AOMKHO ObITb:
a) NepuoanYEcKMM, KOTOPOE BbINOHAETCS Yepes karneHaapHble NPOMEXYTKN BPEMEHW;

6) afanTMBHbIM, KOTOpPOE BbINOJIHAETCA NOo HeobxoaMMoCTH, TO eCTb, B 3aBMCMMOCTM OT dakTnyeckoro
COCTOAHUA MHOMKaTopa 1 Hann4na cBobogHoro OGCJ‘Iy)KMBaIOLLI,eFO nepcoHana.

6.3.2 YcTaHaBnMBaloTCsl Takme BUAblI TEXHUYECKOrO 00CNyXMBaHUSA:

a) TEXHMYECKOe 0OCNyXXMBaHME MPU XpPaHEHMM, KOTOPOE 3aKIio4aeTCcs B NepeKoHcepBaLMn UHANKAToOpa npu
OOCTWXKEHUN MNpPEAenbHOro Cpoka KOHCepBauMM BO BPEMsSI XPaHEHWst B COOTBETCTBUMM C TpeboBaHWSIMU
3KCMnyaTauuoHHON JOKYMeHTauuu;
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6) TexHUYeckoe OOCMyXvBaHWE MpW TPaHCMOPTMPOBKE, KOTOPOE 3aksoyaeTcsl B MOAroTOBKe npuGopa kK
TPaHCNOPTUPOBaHMIO, EMOHTaKE 13 TEXHONOIMYEeCcKkoro 06opyA0BaHUs U yNakoBKe neped TPaHCNopTUPOBaHNUEM;

B) TEXHMYECKOEe 0OCMNyXMBaHWE Npu 3KCNyaTaumm, KOTOpoe 3akn4yaeTcs B NOArOTOBKE MHAMKAToOpa nepen
BBOAOM B 3KCMnyaTauuio, B NpoLecce ee 3Kchnyatauum v B Nepuoguyveckon nposepke paboTocrnocoGHOCTU
npubopa.

6.3.3 [llepuoguyeckoe TexHMYeckoe OOCMyXMBaHWE Mpu IKCnnyaTauuM WMHOMKaTopa YCTaHaBnvBaeTcs
noTpebuTenem c y4eToM WHTEHCMBHOCTM W YCMOBWUI 3SKCMMyaTauuMu, HO He pexe 4em oauH pa3 B roa. [Ons
nHaukatopoB MTM-16H uenecoobpasHa exekBapTanbHasi NepuoaMyHOCTb TEXHUYECKOTO. ObCryxuBaHus npu
aKcnyaTaumm.

6.3.4 NMepuognyeckoe obcnyxmMBaHMe OOMMKHO NPOBOAMTLCS B CneayloLeM nopsiake:
a) npoBecTy paboTbl, KOTOPbIE BLINOMHAKTCA NPU TEXHUHECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBIEHME U30NSALUY;

B) NpoBepuTb paboToCcnocoBHOCTL MHAMKATOpA.

6.3.5 TexHu4yeckM OCMOTP MHAOMKATOpa BLIMONHAETCS OOCNyXuBakLWyM MNepCoHanoM B CreayllleM
nopsigke:

a) nepeq Havanom CMeHbl criefyeT NpOoBEeCTW BHELUHUA OCMOTPp nHaukaTopa. Ocoboe BHMMaHue cnegyet
06paTnTb Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKY U OTCYTCTBUE MEXAHWUYECKNX NOBPEXAEHUN.

6) npoBepuUTb HAAEXHOCTb KpenneHna nHankatTopa,

B) npoBepuTtb TeXHUYECKoe COCToAHME npoBOOAOB (Ka6enel7|) Ha UEeNoCTHOCTb W 3alUleHHOCTb OT
MEXaHNYECKMX MOBPEXAEHNM.
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7. XpaHeHue U TpaHCNopTUpPOBaHue

7.1 YcnoBuA XpaHeHus nHgmKaropa
7.1.1 Cpok xpaHeHus1 B NOTpeOMTENbCKON Tape - He MeHblue 1 roga.

7.1.2 VHouKaTop [JOMKEH XPaHWUTbCS B CYXOM W BEHTUNMPYEMOM TMOMELLEHUW Mpu TemnepaType
okpyxatowero Bosgyxa oT muHyc 40°C po nmoc 70°C n oTHocutenbHown BnaxHoctn ot 30 go 80% (6es
KoHAaeHcauuu Bnaru). fJaHHble TpeboBaHMA SBNAIOTCS peKOMeHOYEMbIMU.

7.1.3 Bo3gyx B MOMELLEHUN He OO0SDKEH coaepxaTb MNbiiM M NPUMECUM arpeccuBHBIX MapoB W rasos,
BblI3bIBaAOLWLUNX KOPPO3Uto (B YaCTHOCTU: ra3oB, cogepXXalnx CepHUCTble coeanHeHna nnu ammmaK).

7.1.4 B npouecce XpaHeHWM WM SKCMAyaTauuMu He Knagute Tsxenble npeameTbl Ha npubop u He
noasepraite ero HWKakoMy MeXaHW4ecKOMy BO3OEWCTBUIO, TaK Kak YCTPOMCTBOMOxeT jAedopmupoBatbCcs U
noBpeauTbLCA.

7.2 TpeboBaHUA K TPAHCNOPTUPOBAHUIO MHAUKATOPA U YCNOBMUA, NPU KOTOPbIX
OHO AOJIKHO OCYLLEeCTBNATLCA

7.2.1 TpaHcnopTUpoBaHWe WHAMKATOpa B yNakoBKe NpeanpUATUSi-M3roTOBUTENsI OCYLLECTBNSETCA BCEMM
BMOaMW TPaHCMOPTa B KPbITbIX TPAHCTMOPTHBIX CpeacTBax. TpaHCnopTMpOBaHWe caMoneTaMu JOSKHa BbINOSHATHCS
TOMbKO B OTannMBaeMbIX repMETU3NPOBAHHBLIX OTCEKaX.

7.2.2 Tlpubop [OMKEH TPaHCMOPTMPOBATLCA B  KINMMATUYECKNXA, YCIIOBUSIX, KOTOpble COOTBETCTBYIOT
ycnosusiM xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBneHuun He Hke 35,6 klMa 1 TemnepaType He HUXKE MUHYC
40 °C unu B ycnoBusix 3 npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpemsa rpy30-pasrpy3o4HbiX paboT M TpaHCAOPTMPOBAHMU 3anakoBaHHbLI Npubop He AorKeH
noaBepratbCs peskuMm ygapam u BAMSAHMIO  aTMOCepHbIX ocagkoB. Crnocob pasmelleHus Ha TpaHCMOPTHOM
cpencTBe AOIMKEH UCKMYaTh NepeMeLleHne nHankaTopa.

7.2.4 Tlepen pacnakoBblBaHVWEM MNOCfE€ TPaAHCAOPTUMPOBAHUS MpW OoTpuuaTenbHOM Temnepatype npubop
Heo6XxoaMMO BblAepXaTb B Te4eHne 3 4yacoB B ycrnoBusx xpaHeHus 1 cornacHo FOCT 15150.

8. MapaHTuu nsrotoBuUTenA

8.1 MNMpoussoguTens rapaHTUpyeT COOTBETCTBME MHOUKATOPA TEXHNYECKUM ycnoBusam TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpebGoBaHUI YCNOBWUIA TPaHCMOPTMPOBAHUSA, XPaHEHWS, MOHTaxa,
Hanagkyv u aKcnnyaTtauuu, ykasaHHbIX B HacTOsILLEM PYKOBOACTBE, MOTpebuTens nuaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTMWHbIN CPOK aKcmfAyaTtauuMun - 5 neT co AHA OTIPpy3ku uHAuKatopa. [apaHTUiHBLIA CpOK
aKcnnyaTtaumMm UHOMKaTOPOB, KOTOPKIE NOCTABMAKTCHA Ha 3KCnopT - 18 MecsaueB co AHS nNpocrnefoBaHus UX Yepes
rocyapCTBEHHYI0 rpaHuLly YKpaviHbi.

8.3 Mo oorOBOPEHHOCTM GiNOTpebuTenem npeanpuATMe-u3roToBUTENb OCYLLECTBIISET MNoCnerapaHTuiiHoe
TexHNYeckoe OBCNYXMBAHUE, TEXHWYECKYID MOAOEPXKKY W TeXHUYECKME KOHCYNbTauuu Mo BCEM BuOam CBOen
NpoAYKLMN.
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NMpunoxeHus

NMpunoxeHune A. NabapuTHbIe N NpUCOeAUHUTESNbHbIE
pa3mepbl UTM-16H

Pasmepbi yugpoebix uHOUKamopoes: MAPAMETP, KAHAIJT

5!
L_T—

6
PucyHok A.1 — BHewHul eud uHoukamopa UTM-16H
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PucyHok A.2 - [abapumHble pasmepsbi
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NMpunoxeHune b. lNoaknoyveHne nHamukaropa.

B.1 CxeMbl BHELWHUX coeaANHEHUN

AHanorosblie BXxoab! AHanorossie Bxoab!
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Pucyrok b.1.1 lNoOkodeHue eHewHux yenet Kk uHoukamopy NTM-16H

B.2 NMNoakniovyeHUe TOKOBbIX aHANoOroBbIX AaTYNKOB C NaCCUBHbLIMU
Bbixogamu. NoakntovyeHne ANCKPETHbIX Harpy3oK.

AHanoroBbIN BXo

Bnok nutaHua

PucyHok b.2.1 - lNodknroyeHue K uHOukamopy UTM-16H mokosbix aHano2o8bix 0amyukos C nacCusHbIMU
8bixodamu

lMpumeyaHue. [MonoxeHWe NepemMbIveK Ana HACTPOWKN aHaNOroBbIX BXOAOB NpuBeAeHbl B Tabnuue 4.2.
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TeeppoTenbHoe pene

TpaHaucTop

BbIXOA,

PucyHok b.2.2 - [NoOknroyeHue Hazpy30K

lMpumeyaHus.

Mpn nogknioYeHMn WHAOYKTMBHBIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpPbly. COMEHouMabl M T.M.) K
OVCKPETHBIM TPaH3UCTOPHBLIM BbIXO4AM KOHTpOmnepa Bo usbexaHue BbIXoA4a U3 CTPOS BbIXOLHOMO TpaH3ncTopa us-
3a OomblIOro TOKa CaMOVHAOYKUMW MapannenbHo Harpyske (obmoTke pene) HeobGxoguMmo ycTaHaBnuBaTb
6nokvpytowmii avoa VD — cM. cxeMy nogknioyeHus. BHelWwHW anoa ycTaHaBnvMBaTh Ha KakKAoOM KaHane, K KOTOpoMy
noAKNioYeHa NHAYKTMBHAS Harpyska.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 vnu aHanormyHbIin, paccuMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoni Tok 0,5A.

PekomeHgauum no nogknoyYeHuo MHAyKTVIBHOVI Harpysku ansa mexaHu4eckoro perne.

roe, R1 pesnctop MIT=1-39 OM=5%;
C1 koHaeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH vHayKTUBHas Harpy3ka:

Pucyrok b.2.3 - Cxema nodkrtoyeHus: UHOYKmMUHOU Hagpy3Ku Orisi MexaHU4yecKoeo perie
MpumeyaHus.

1. Ha pucyHke'| B5.2.3 ycrnoBHO mMoka3aHO pacnonoXeHWe W Ha3HayeHve 3amblKalolWwmX KOHTaKTOB
MexaHuyeckoro pene kaHanos AL1 —AL2.
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B.3 Cxema nogknioyeHusi uHtepdenca RS-485

Mpeo6pasoBaTenb MHTEPDENCOB
Blr-485 (RS232/485), nnu
BMK-52 (USB/ RS485)

L no 1200m
< R1
At RS-485
R2[:| v :I_‘
| STV
.. LO
RGND
R S S A+ B- A+ B- A+ B-| pos2mpusoposn. | At B- A+ B-
iRS232m USB 01 02 03 30 31
UTM-16H|  [MTM-111B| |MTM-111 MTP-8 MUK-121

PucyHok 5.3.1 - OpzaHusauyusi uHmepgbelicHoU c8s13u Mex0y KOMIMbIomMepoM U UHOUKamopamu uiu
KOHmporsnnepamu

1. K komnbloTepy MoxeT ObiTb nogknioveHo Ao 32 npubopos, BKikudas npeobpasoBaTtenb MHTepdencoB
Brn-485 (brin-52).

2. OOwasa gnvHa kabenbHOW NMHUKM CBA3W He AorkHa npeBblwats 1200M. 3aBUCMMOCTb MaKCUManbHOW
OJTMHBI IMHUK CBA3N.

3. B kauecTBe kabenbHOW NMMHUM CBA3W NPEANOYTUTENBHOMCNONB30BaTh SKPAHUPOBAHHYIO BUTYLO Napy.
4. [OnuHa oTBeTBNeHun L, JomKkHa ObiTb Kak MOXHO MEHBLLLEN.

5. K vHTepdeincHbiM BXxoAam KOHTPOMNEPOB, PaCHONOXEHHbIM B KPAWHWX TOYKax COEAUHWUTENbHON NUHUK
HeobXoAMMO MOAKMIYMTE ABa TepMUHanbHbIX \ pe3nctopa conpotmeneHnem 120 Om (R1 un R2).
MopxknioyeHne pe3ncTopoB K nHankatopam unm konTponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pe3ucTopoB B 6roke npeobpasosaHusa nHtepdencos BrNN-485 (BrNN-52) cmotpute B PO
Ha BlN-485 (BIMN-52). MopkmioveHne TepMuHanbHOro pesuctopa B uHaukatope UMTM-16H cmotpute
pucyHok 5.3.2.

Pasbem-knemma X2 JInHuns ceasm
(3kpaHnpoBaHHas BMTas napa)

Mpuemonepegatymk +A 55

RS-485 o ° -B 56

RGND | 57

1200m  XP51 F
[ |

GND L | \ ___________ |
100 O 1 MNogkntoyeHune
— M | TEPMUHATBHOTO !

! _pesuctopa _ !

PucyHok b.3.2 - PekomeHOyemasi cxema rnodknoyeHusi uHmepgpetica RS-485 ¢ nomouwibio pasbemos-Kriemm,
Komopble ycmaHasueaomesi Ha MblfibHOU CMOPOHe UHOUKamopa
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MpuMeyaHnsa no ncnonb3oBaHuio uHTepenca RS-485.

1. Bce oTBeTBMTENU nNpUeMOo-NepenaTynmkoB, NMPUCOEAMHEHHblIE K OOHOM oOLen nepepatollent NnHUMK,
OOIMKHbI COrNacoBbIBaTbCH TONbKO B ABYX KpalHuUX Todkax. [nvuHa oTBeTBNEHUI OOMKHA OblTh KAk MOXHO MEHbLLIEN.

2. HeobxoamMmocTb 3KpaHMpoBaHusA kabenemn, no KoTopbiM nepefaeTcs MHGopMaLus, 3aBUCUT OT ONNHbI
KabenbHbIX CBA3eM U OT YPOBHS MOMEX B 30He NPOKNaakun kabens.

3. lNMprMeHeHne aKpaHNPOBAHHOW BUTOM Napbl B NPOMbILLUSIEHHBIX YCNOBUSX ABNSETCA NPeAnOYTUTENbHbIM,
NOCKOJIbKY 3TO obecneumBaeT nony4YeHne BblICOKOro COOTHOLWEHUA CVIFHaJ'I/LuyM M 3aWNUTy OT CMHA3HOM NOMEXM.

4. Tlepembidka XP5 npegHasHayeHa pAnsdg  MoOAKMHOYEHMs TepmuHaneHoro pesuctopa (120 Owm),
YCTaHOBMEHHOrO Ha nnarte npoueccopa BHYTpU wHAMKaTopa. 3amkHyToe coctosHue XPS coorBeTtcTByeT
NoAKMYEHHOMY TEPMUHANBHOMY pe3ncTopy.
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5.4 BHelwwHue nopgknioyeHuss moaynen pacwupeHuns MP-51H.
B.4.1 MopkntoyeHne BHEWHUX Lenen moaynen pacwmpenns MP-51H-11

Mogaynb paclumpeHns nmeeT 16 AMCKPETHbLIX BXOAOB M OAWH aHanNoroBbIN BbIXOA, TO €CTb KoHTponnep MUK-
52H ¢ paHHbIM Mogynem pacwupenuss b6yper umeTb 19 auckpeTHbix BxogoB (3 6asoBeix + 16 Ha mopyne
pacwmpeHus).  Kaxabli AUCKPETHbIM BXOA ranbBaHWYeCKM U30NMPOBaH OT APYruX AWCKPETHbIX BXOOOB W APYrnx

Lenen KoHTponsepa.
[ns nuTaHWs AUCKPETHbIX BXOAOB (4ATYMKOB) TpebyeTcs BHELLHee HecTabunmuaMpoBaHHoe HanpshxkeHve 24B

NOCTOAHHOIO TOKa.
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PucyHok 6.4.1 - Cxema nodkmto4deHus cugHanoe modyns pacwupeHuss MP-51H-11, eHewHul eud

MpumeyvaHus.
1. MNonoxeHne nepembivek J1 Ha Moayne paclumpeHuin Ans HACTPOWKM aHarnoroBoro Bbixoda NpuUBeAeHo B

Tabnuue b.4.1 n n3obpaxeHo Ha pucyHke b.4.4
Tabnuua b.4.1

,D,manaaoH BbIXOQHOIo curHana [NonoxeHve nepemMblidek Ha moayne paclmpeHuns
0- 5MA [2-4], [7-8]
0 - 20 MA;
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

2. CmelleHmne BbIxQaHoro' curHana 4-20MA yctaHaBnuBaeTcs NporpaMmMHo.
3. Hencnonb3yemblie kneMMbl HE NOAKNI0YaTb.
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B.4.2 NMopgknoyeHne BHeWHNX Lenen moaynen pacwmperHma MP-51H-13

Mopynb pacwmpeHus nmeeT 8 ANCKPETHbBIX BXOAOB, 8 AMCKPETHBLIX BbIXOOO0B U OAWH aHanoroBbli BbIX04, TO
ecTb KoHTponnep MUK-52H ¢ gaHHbIM Mogynem paclmpeHus 6ynet umeTb 11 guckpeTHbIx BxodoB (3 6a30BbIX + 8 Ha
moayne paclumpenust) 13 guckpeTHbix Bbixogos (5 6a3oBbix + 8 Ha Mogyne pacluMpeHus) n 2 aHanoroBbIX Bbixoda
COOTBETCTBEHHO. KaxabIi ANCKPETHbIN BXO4 ranbBaHWYEeCKM U30MMPOBaH OT APYrMX OUCKPETHbIX BXOAOB U APYruX
uenen KoHTponnepa.

[nsa nuTaHua AWMCKPeTHbIX BXOAOB (JaTynkoB) TpebyeTcs BHelHee HecTabunmanpoBaHHOE HarnpshkeHue
24B nocTosiHHOrO TOKA.

[vcKkpeTHble BXOAb! [uckpeTHble Bxoabl
G1 G2 G3 G4 G5 G6 G7 G8

s o o g

1 g:au&g%'z 8 |19
] © [ @)

(x|
( ERRRURRRRRRE (URRRRRRRRERE

Axanorosbin
BbIXOA

[AnckpeTHbig BbIXOABI [MCKpeTHbIE BbIXOAbI

Mutanne =24V

PucyHok 5.4.2 - Cxema nodkno4eHusi cueHano8 Mooyns pacwupeHus MP-51H-13, esHewHul eud

MpumeyvaHus.

1. TMpu noAKMOYeHNN WHAOYKTMBHbLIX . Harpy3ok (pene, nyckatenu, KOHTakTopbl, COneHouabl W T.M.) K
OMUCKPETHBIM TPAH3UCTOPHBLIM BbIXOAaM KOHTpoORfepa, Bo n3bexaHune Bbixoda M3 CTPOSt BbIXOAHOIMO TpaH3ucTopa mns-
3a 6GomnblOro TOKa CcamovHAyKuuW, napannenbHo, Harpyske (obmoTke pene) HeobxoaMMoO YycTaHaBnvBaTb
6nokvpytowmi  anog VD — cm. cxemy nogkmioveHus. Twun  yctaHaBnuBaemoro auwopa KO209, K[O258,
1N4004...1N4007 unu aHanorMyHbIn, paccHuTaHHbIn Ha obpaTHoe Hanpsbkenne 100B, npsimoit Tok 0,5A.

2. NonoxeHue nepemblyek J1 Ha MoAyre pacluMpeHnin Ans HacTPOWKM aHanoroBoro BbIxoA4a NpuBedeHo B

Tabnuue b.4.2 n nsobpaxeHo Ha pucyHke b.4.4

Tabnuua 6.4.2

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

3. CmeLleHue BbixogHoro curHana 4-20MA ycTtaHaBnmBaeTcsl IporpaMmHo.
4. Hencnonb3yemble KNneMmbl He NOAKM0YaThb.
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B.4.3 NopknioyeHne BHeWHUX Lenen moaynen pacwmpennss MP-51H-15

Mogaynb pacwmpeHusi umeeT 16 AMCKPETHbIX BbIXOLOB M OAMH aHaNOroBbl BbIXOA, TO €CTb KOHTPONIep
MWK-52H c gaHHbIM Mogynem pacwvpeHus 6yoeT umeTb 21 gucKkpeTHbIX BbixofoB (5 6a3oBbix + 16 Ha mopyne
pacLUMpeHnsi) 1 2 aHaroroBbIX BbIXO4A COOTBETCTBEHHO. Kaxapbin OUCKPETHBIN BXO/, ranbBaHUYecKkn
N30MMPOBaH OT APYrMX OUCKPETHbIX BXOAOB M APYrMX LEeNen KoHTponnepa.
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PucyHok 5.4.3 - Cxema nodkrntodeHue cuzHanos modyns pacwupeHusi MP-51H-15, eHewHul eud

MpumeyvaHus.

1. Mpu nogknmYeHNM WHAOYKTMBHBLIX Harpysok (pene, nyckaTenu, KOHTaKTopbl, comneHouabl U T.M.) K
OWCKPETHBIM TPaH3UCTOPHBLIM BbIXO4aM KOHTponepa, BO n3bexaHune Bbixoda U3 CTPOS BbIXOAHOIMO TPaH3MCTopa U3-
3a OonbwoOro TOKa CaMOMHOYKUUW, MapamsiernbHO Harpyske (oOMOTKe perne) Heobxoaumo YyCTaHaBnMBaTb
onokupytowmn guog VD CM. CcxeMy noakmoyeHus. Tun ycTtaHaBnuBaemoro awopa KAO209, KO258,
1N4004...1N4007 nnu aHanornyHBIA, pacc4YnTaHHbI Ha obpaTHoe HanpspkeHme 100B, npsamoin Tok 0,5A.

2. MNonoxeHue nepemblvek J1'Ha Moayne pacluMpeHuii Anst HACTPOWMKU aHaNoroBoro Bbixo4a NpuUBEAEHO B

Tabnuue b.4.3 n n3obpaxxeHo Ha pucyHke b.4.4

Tabnuua 6.4.3

[nanasoH BbIXOQHOIO 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. CmeLyeHne BbIXOAHOFO curHana 4-20MA ycTaHaBnmMBaeTCcs NporpaMMHo.

4. HeI/ICI'IOJ'Ib3yEMbIe KIeMMbl HEe noAKn4vaTb.
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PucyHok 5.4.4 - Cxema pacrnosioxXeHus1 371IeMeHmo8 Ha Modyrie pacliupeHust
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NMpunoxeHne B. KoMMyHUKaumnMoHHbIe PYyHKLUN

B.1 Oowune cBegeHus

MukponpoueccopHbii MHaukaTtop WTM-16H o6ecneunBaeT BbINOMHEHNE KOMMYHUKALUMOHHOM OYHKLMW MO
uHTepdericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPY NOMOLLN BHELLHETO
yCTpoONCTBa (KOMMNbOTEPA, MUKPONPOLIECCOPHOW CUCTEMBI YNPaBIEHNS).

MHTepdenc npepHasHayeH [ns KOHUIYpUPOBaHUS uWHAMKaTOpa, ANS WUCNONB30BaHWA B KayecTBe
yOaneHHoro yCTpoicTBa npu paboTe B COBPEMEHHbIX CETSAX ynpaeBneHust u cbopa nHgopmauuu (npvema-nepenaydv
KomaHa u gaHHbix), SCADA cuctemax u T.0.

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

Onsi paboTbl HEOOX0AUMO HacCTPOUTb KOMMYHMUKaALMOHHbIE XapaKTepucTuki mHaukatopa UTM-16H Ttakum
obpasom, 4Tobbl OHKM coBnaganu ¢ HacTporkamm obmeHa AaHHbIMM FNABHOMO KAMMbOTEPA UM ceTu cbopa OaHHbIX.
XapakTtepucTtukm ceteBoro obmeHa HacTpamatoTcsa B napameTtpax SYS.00...SYS.02.

MporpammHo focTynHble perncTpbl MHankaTtopa MTM-16H npveeaeHsl B Tabnuue B.1 pasgena B.1.

HocTyn k pernctpam onepaTusHoro ynpasrneHus No 0-158 pa3pelueH nocTosHHO.

HocTyn Kk pernctpam nporpaMmMupoBaHusi U KoHdurypaumu HaumHas ot 159 paspelsaetcss B criyyae
YyCTaHOBKM «1» B pernctp paspelueHus nporpammmpoBaHus Ne158, 4yTo BO3MOXHO OCYLLECTBUTb Kak C nepegHen

naHenu ungukatopa NTM-16H, Tak n ¢ nepcoHaneHon 3BM.

Konunyectso 3anpalwumBaembiX perMcTpoB He OOfKHO. MpeBbllaTte 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 perncTpos, To MHankaTop NTM-16H B oTBETE OrpaHNYMBAIOT NX KONMYECTBO A0 NepBbiX 16-T PEerncTpoB.

Ons obecneyeHnss MMHUMAaNbLHOTO BPEMEHW peakuun Hay3anpoc ot OBM B uHaukaTope cyuiectByeT
napameTp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHBIX:TakTax nHamnkatopa 1 takt = 250 mkc». MMHMMansHO
BO3MOXHbIE TaliM-ayTbl A pa3fnnMyHbIX CKOPOCTEW criegyrouine:

Tanm-ayT,
Bpems nepenaum
CkopocTb, 6ut/c Kagpa 3anpoca, B cmTeM_Hb'x TaKTax
MCEK 1 TakT = 250 MKC
(Time out [C-T-])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepenauu kagpa 3anpoca - naketa u3 8-mm 6anT onpenenseTcsi COOTHOLEHMEM
(rae»onunH nepegaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

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

Ecnu HabGniopgatoTcs YacTble cou npu nepepgadvye AaHHbIX OT UHOWKATOpa, TO Heobxoanmo yBENUYNTb
3Ha4yeHune ero TaMM-ayTa.
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A
YnpaBneHue
(DTR/RTS)
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PucyHok B.1 - BpemeHHble guarpammel yrnpaeneHusi.nepegadei minpnemom 6noka nHtepdencos brin-485
(Brin-52)

Taelayt — 3adepxka Ha aBTomaTuyeckoe nepeknovenne BlN-485 (BlNW-52) Ha npvem pgaHHbiX. OHa

COCTaBnseT BpeMsi nepegadn ogHoro 6anTa;
Taelay2 — BHyTPEHHee Bpems, vyepes kotopoe NTM-16H oteeTuT;
Taelays — 3aepxKa Ha nepefady nocnegHero bantams 6ydepa B NuHMIO;

Tronuein — MUHUManbHOE BpeMs OTBETA,
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Tabnuua B.1 — lNporpammHOo J4OCTYynHbIe perucTpbl MHankaTopa UTM-16H
S g
THEE H
3 ,§ g g5 ®opmar MyHkr anmMeHoBaHMe NapameTpa [Onana3oH nameHeHus
ITo o AHHBLIX MeHIo (AecATUYHBbIE 3HaYeHUA)
S (=] [+] A
éceo° o
PerncTp ngeHtudgmkaumm nignkaropa: 588 DEC (anaueHue perucrpa)
03 0 INT SYS.03 Mn.6aiT - kog (Moaenb) nHankaTopa 76 DEC, 02 4C HEX (no-6awTHO)
Ct.6anT - Bepcus nporp. obecneyenuns 02 DEC 02 76 DEC (no-6aintHo)
MepenHas 3HayeHve namepsiemon senn4umnHel PV1-PV16
03/06 1-16 INT naHeno (Nocne BXOAHOro dhunbTpa) OT MuHyc 9999 no 9999
03 /06 17 INT Bbixogq AO 3HayYeHne aHanoroBow BbIXOAHOW BENUYMHbI Ot 000,0 oo 099,9*
03 18-49 BYTE Bxogsl DO Peructpbl gnckpeTtHbix Bxogos DO1-D0O32 0 —oTKn., 1,.— BKI.
03 /06 50-51 BYTE Bobixogbl AL | Pernctpbl guckpeTHbIX BbixogoB AL1 n AL2 0 — oTKA., 1= BKI.
03 /06 52-83 BYTE | Bbixogbl DO | Peructpbl gnckpeTHbix BbixogoB DO3 — DO34 0.— oTKN.;. 1 — BK.
AL 1.02; HwxHWIA Npegen Lwkanbl AUCKPETHbIX BbIXOL40B
03/06 84,85 INT AL 2.02 AL 1uAL 2 O1 MMHYc 9999 o 9999
AL 1.03; BepxHuii npegen wkanbl ANCKPETHbIX BbIXOA0B AL
03/06 86,87 INT AL 2.03 1 mAIL 2 OT MuHyc 9999 no 9999
DOT.02; HwxHWIA Npegen LwKkanbl AUCKPETHbIX BbIXO40B
03/06 88-119 INT DOT 02 DO3-DO34 Ot MuHyc 9999 no 9999
DOT.03; BepxHuii npegen wkanbl ANCKPETHbBIX BbIXQAOB
03/06 120-151 INT DOT.03 DO3-DO34 OT MuHyc 9999 no 9999
03 152-157 Peseps
0 — 3anpeLueHo,
03 /06 1568 BYTE LOAD.00 PaspeLueHve nporpammmnpoBaHnus 1 — paspeLeHo
0 — HeT
1 - MP-51H-11
03/06 1659 INT SYS.06 Mopgenb mogyns paclumpeHnst 2 _ MP-51H-13
3 — MP-51H-15
03 /06 160-175 INT AIN.00 Tun wkanbl 1-16 BXOAHbLIX CUFHANOB Ot 0000 go 0017
03 /06 176-191 INT AIN.01 HwkHWUI Npeaensikaibl-BX0gHbIX curHanoB 1-16 OT MuHyc 9999 go 9999
03 /06 192-207 INT AIN.02 BepxHui npegen Wwkanbl BXO4HbIX curHanos 1-16 OT MuHyc 9999 go 9999
03 /06 208-223 INT COR.01 CwmeLleHne BXOOHbIX @HanoroBbix curHanos 1-16 OT MuHyc 9999 go 9999
03/06 924-939 INT AIN.O3 [MonoxeHue geunmansHoro,pasgenutens 1-16 0 — «xxXxXx», 1 — «XXX,X»,
KaHanos 2 — «XX, XX, 3 — «X,XXX»
03/06 | 240-255 | INT AIN.04 10CTOAHHES BPEMEHM BXOAHOTO Lnhposoro OT 000,0 go 060,0*
dpunpsrpa 1-16 kaHanos
03/06 256.271 INT AIN.05 MakeumanbHas AnvMTenbHOCTE UMMYTbCHOWM NOMexm OT 0000 f10 005,0*
ans.curHana 1-16 kaHanos
MeTog 1eMnepaTypHOI KOPPEKLIMIN BXOOHbIX 0 — py4Has
03706 272-267 | BYTE AIN.06 cvrHanos tepmonap 1-16 kaHanos 1 — aBTOMaTM4ECKas
3HayeHve TeMnepaTypbl B peXUMe py4Homn
03/06 288-303 INT AIN.O7 KOppeKumn BXOAHbIX CUrHanoB ot Tepmonap ansa 1- | Ot muHyc 099,9 oo 999,9*
16 KaHanos
03 /06 304-319 INT AIN:08 TexHonornyeckasi curHanusaums MIN gna PV1-16 | Ot muHyc 9999 o 9999
03 /06 320-335 INT AIN.09 TexHonornyeckasi curHanusauuss MAX ansa PV1-16 | OT muHyc 9999 no 9999
03 /06 336-351 INT AIN.10 ['McTepesuc curHanusaumm ans PV1-16 Ot 0000 oo 9999
0 — 6e3 3anoMvHaHus
03/06 352 BYTE SYS.05 Tun curHanusauum 1 — G 33NOMUHAHMEM
03 /06 353,354 INT AL.00 Jloruka pabotbl ans AL 1, AL 2 Or0p09
03 /06 355,356 INT ALO1 McTounuk curHana anst AL 1, AL 2 Ot 0p0 15
03/06 357,358 INT AL.04 'vctepesuc ansi AL 1, AL 2 Ot 0000 go 9999
03 /06 359,360 INT AL.05 [nvHa umnynbca ans AL 1, AL 2 Ot 0 go 060,0
0 — nocnegHee nonoxeHne
03 /06 361,362 INT AL.06 BesonacHoe nonoxeHue B cnyyae obpbiBa Aatyvka | 1 — oTkn.
2 — BKN.
03 /06 363,364 INT AL.07 0O606LeHHas curHanmsaums. HavanbHein DO Ot 0p0 15
03 /06 365,366 INT AL.08 0O606uweHHas curHanusaums. KoHeyHbii DO Ot 0p0 15
03 /06 367-398 INT DO.00 Jlorvka pa6oTbl ans DO1-32 OTr0p08
03 /06 399-430 INT DO.01 McTouHuk curHana ans DO1-32 Ot 0p0 15
03/06 431-462 INT DO.04 'nctepesuc anst DO1-32 Ot 0000 go 9999
03 /06 463-494 INT DO.05 [nvHa umnynsca ans DO1-32 Ot 0 go 060,0
0 — nocnegHee NonoxeHune
03 /06 495-526 INT DO.06 Be3onacHoe nonoxeHne B cnyyae obpbiBa gatyvka | 1 — oTkm.
2 — BKN.
03 /06 527 INT AOT.00 VICTOYHUK curHana Ot 0p017
03/06 528 INT AOT .01 Hoaqaanoe 3Ha4eHVe BXOAHOIO CUrHarna paBHoe OT MUHyC 9999 f10 9999
0% BbLIXOAHOFO CUrHana
03/06 529 INT AOT.02 KOH?que 3Ha4YeHWe BXOAHOrO CuUrHana paBHoe OT MuHyC 9999 710 9999
100% BbIXOAHOrO curHana
03 /06 530 BYTE AQT.03 HanpaBneHune gencreusi perynatopa 0-1
03 /06 531-546 INT |LnX.00/LnY.00| KonuyecTBo TOYEK NHeapusauum kaHanos 1-16 Ot 2 po 20
03 /06 gg;:ggg INT LnX Ab6cLucchl OnopHbIX TOYEK NMHeapusaumm Ot 00,00 oo 99,99
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587-606
607-626
627-646
647-666
667-686
687-706
707-726
727-746
747-766
767-786
787-806
807-826
827-846
847-866
867-886
887-906
907-926
927-946
947-966
967-986
987-1006
1007-1026
03 /06 1027-1046 INT LnY OpavHaTbl ONOpHbIX TOYEK NMMHeapusauum Ot MuHyc 9999 fo 9999
1047-1066
1067-1086
1087-1106
1107-1126
1127-1146
1147-1166
1167-1186
03 /06 1187 INT Sys.04 KonunyectBo nHaNUMpyeMbIX KaHanos Ot 10016
03 /06 1188 INT Sys.03 Bpems nHgmkauum ogHOro KaHana Ot 0pm0 10
03 /06 1189 INT Save.01 CoxpaHeHne napameTpoB 1 — 3anuncb
03/06 |1190-1205] INT KannbpoBka HavanaBxogHoro-curHana Ain1-16 (8 0-32000
KanvbpoBOYHbIX KO duLMEHTaX)
Kannbposka koHua BxogHoro curHana Ain1-16 (s
03706 |1206-1221) INT KanmbpoBOYHbIX KoadPUUMEHTaX) 0-32000
KanunbpoBka Ha4ana,BbIxo4Horo curHana (s
03706 1222 INT KanmbpoBOYHbIX koadpULUMeHTaXx) 0-32000
03/06 1223 INT KanuBpoBka KOHLa BbIXOAHOrO curHana (B 0-32000
KannbpoBoYHbIX koaghdmumeHTax)
KanubpoBka Hayana curHana ot garyvka
03/06 1224 INT TepMoKeMneHcauum (B KanmbpoBOYHbIX 0-32000
KoadhpHUmeHTax)
KannbpoBka koHua curHana oT gatyvka
03 /06 1225 INT TepMoKoMMeHcaumn (B KanmbpoBOYHbIX 0-32000
KoappuLmeHTax)
03 /06 1226 INT Sys:00 Apgpec npubopa Ot 0 go 255
03/06 1227 INT Sys.01 CkopocTb 06MeHa OT10p012
03/06 1228 INT Sys.02 Tanm-ayTt Ot 0 go 200
03 1229 INT AnnapaTHble owmnbku (Mnatbl paclumperust, SP) MobutHo (0 — Hopm., 1 -
owinbka.)
03 1230 INT TemnepaTypa BHyTPEHHero AaTyvka 40 — 150
TepMOKOMNeHcaLmm
MpumeyaHums;

NpOTOKON bes noaaepXkn rpynnoBoroynpasneHna JUCKPEeTHbIMU CUrHanamu.

napameTpe ykazaHo 60,0, T0 B pernctpe HaxoamTcs uncno 600.

1. MnpnkaTtop MTM-16H obmenmBaeTca faHHbIMu no npotokony Modbus B pexume "No Group Write" — cTaHgapTHbI
2. (*) QaHHoe ymcno npefcTaBneHo B pernctpe Lenbiv 6e3 feummansHoro pasgenutens (3anston). Hanpumep, ecnu B

3. Peructp 158 «PaspeweHue npoepammuposaHusi», B Cllyyae yCTaHOBKM €ro 3Ha4yeHus B «1», pa3peluaet nsmeHeHue

KOHMUIrypaLUMOHHbIX PerncTpoBr HaunHas ¢ 159. YcTtaHoBKy «Pa3speweHue npoepaMMupo8aHuUsi» MOXHO OCYLIEeCTBUTb C
nepcoHanbHou OBM unu ¢ nepeaHert naHenu nHavkatopa (ypoeHs LOAD.00). Mpu Hanuuum B 158 peructpe «0» OOCTYMNHbI Ans
U3MEeHEeHNs TOMBKO PerycTpbl onepaTMBHOIO yrnpaBneHus 1-158, a octanbHble AN YTEHUS.
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PekomeHgaumm no nporpaMmmupoBaHuio o6MeHa AaHHbIMU ¢ nHaukatopom UTM-16H
(ocobeHHOCTM ncnonb3oBaHusa pyHkumMn WinAPI)

Mpu onepauusix BBoga / BbiBoAa (C nporpammHbiM ynpasneHvem DTR/RTS), Heobxooumo yaepxusatb
curhan DTR/RTS go okoHuyaHusa nepepaun kagpa 3anpoca. [Ana onpegeneHus MOMeEHTa nepeaayn nocrnegHero
cumBona us 6ydepa nepegaun COM nopTta pekomeHayeTcs UCnonb3oBaTh AaHHY0 dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

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

Kagp oTBeTa oT mMHOukatopa nepefaeTcs MHOMKATOPOM C 3afepxkoh 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [lns oxvaaHusa kagpa oTBeTa He pekoMmeHayetcsa ncnomnb3osate WinApi: Sleep( ), a ncnonb3osatb
OVERLAPPED cTpyKTypy 1 onpefensatb nonyyeHne oTBeTa oT MHAMKaTopa creaytoLmm KoaoM:

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

TimeOut — TavimayT Ha nony4yeHne oTBeTa.

lMocne nepepaun kagpa oTBeTa UHAMKaTOpy Heobxoouma nay3a =1MC ANS MNEPEeKNioYeHUs B Pexvum
npvema. [na oxuaaHus Takke He pekomeHayeTcs ucnonb3oBaTe dyHkumo WinApi Sleep( ).
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B.2 MODBUS npoTokon
B.2.1 ®opmaT Kaxporo 6anTa, KOTOpbIi NPUHMMaETCA U NepefaeTca MHANKaTOpPaMu crieayloLmn:

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

Kagp Modbus coobueHus cnegytowwimn:

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

[oe k<16 — konu4yecTBO 3anpalumBaeMbiX peructpoB. Ecnu B kagpe 3ampoca 3aka3aHO Gonee 16
pernctpos, niaukatop MTM-16H B oTBETE OrpaHMYMBaET MX KONMYECTBO A0 NepBbIxX 16-Tu. peFUCTPOB.

B.2.2 Device Address. Agpec ycTpoicTBa

Agpec uvHgukatopa (slave-yctpownictBa) B cetu (1-255), no koTopomy obGpauwiaerca SCADA cuctema
(master-ycTponcTteo) co ceomM 3anpocom. Korga yaaneHHoe yCTPOMCTBO MOChIIAeT CBOM/OTBET, OHO pa3mellaeT
3TOT e (COOCTBEHHbIN) agpec B 3TOM norne, 4Tobbl master-yCcTpoicTBO 3HaN0, Kakoe,slave=yCTponcTBO OTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKLMOHaNbHbIW KO4 onepauumn

NTM-16H nogaepxwvsaeT cneayoLime pyHKunm:

Function Code DyHKLMA
03 YUrteHne pernctpa(os)
06 3anucb B 0OWH pPerncTp

B.2.4 Data Field. Mone nepepaBaembIX AaHHbIX

Mone paHHbIX coobweHunsa, nocbinaemoro, SCADA Tenctemon yganeHHOMY YCTPOWCTBY COAEPXWT
Ao6aBo4HOK MHOPMauuio, KoTopas Heobxodvma slave-ycTponcTBy Ans getanusauum dyHkummn. OHa BKIYaeT:

® HayarbHbIA agpec perncTpa n KonM4ecTso permcTpoB Ansa dyHkumm 03 (YteHune)

® afpec peructpa n 3HayeHue 3Tore pernctpa Ans.dyHkumn 06 (3anuce).

Mone AaHHbIX COOBLLEHMS, NOCHINTAEMOro B OTBET yAaneHHbIM YCTPONCTBOM COAEPXKMUT:
e Konm4ecTBo 6anT oTBeTa Ha dyHKUMo 03 1 copepkMmoe 3anpaluMBaeMbIX PErMcTpoB
® aJpec perncTpa n 3HadeHue aTororpernctpa ans yHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHust KOHTPOJNILHOWN CYMMbI

3HayeHVe 3Toro nmoms - pesynbTal KOHTPOMNsS C MOMOLUbID LMKnnyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus coobuleHnss (address, function code, data) nepeparowee ycTpoicTBo
paccuutbiBaeT CRC kods1 NomeLuaeT ero B KoHel, coobuieHus. MNMprnemMHoe ycTponcTtBo paccumteiBaeT CRC kog
NPUHATOro coobLleHnsi M cpaBHUBAET ero ¢ nepeaaHHeiM CRC kogom. Ecnn CRC kop He coBnagaet, 370 03HavaeT
4YTO MMEET MeCTO KOMMYHUKaLMOHHas olmbKka. YCTPOMCTBO HE BbIMOMHAET AEUCTBMA U He JaeT OTBeT B Cryyae
obHapyxeHus CRC Qwmnbku.

MNocnenoBatrenbHoCTHLLCRC pacyeToB:

. 3arpy3ka CRC peructpa (16 6uT) eamHmuamu (FFFFh).

scknrovatowee VI ¢ nepebiMn 8 6uT Galita cooblueHus n cogepxunmoim CRC peructpa.

. CoBur pesynkraTta Ha oMH 6MT BNpaso.

. Ecnn ecgeuraembin 6ut = 1, uckniovatowwee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coBuraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. NMoBTopaATL Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ucknrovatowee I co cnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxxumbivm CRC perncrtpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLleHns He oGpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa u 6yaet 3Ha4eHMeM KOHTPOSbHOW CYMMbI.

OCoO~NOOOPRAWN-

Korna CRC pasmelaeTcs B koHLe coobuieHus, mnaawuii 6ant CRC nepenaetcsi nepsbIM.
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Mpumep pacyeTa KOHTPOJILHOM CYMMbI Ha A3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc
while ( number_byte>0 )
crc = *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
it ( crc & 0x0001 )
{
crc >>= 1; // shift toy the right 1 position
crc ~= OxA001l; // crc/XOR with, OxA001
}
else
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase, counter
}
number_byte--; // adjust byte counter
}
return (crc); //»final result of crc
}
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B.3 ®opmaTt KOmMaHAa

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Crepytowwmin chopmaT mMcnonb3yeTcs Afst nepeaayy 3anpocoB OT KOMMblOTEpa W OTBETOB OT yAaneHHOro

YCTPOMWCTBA.

3anpoc yctpouctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB_HB
OTBeT ycTponcTtea. 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» 1 n <16 — konnyecTBo 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, uHankatop MTM-16H B oTBETE OFpaHMINBaET WX KONMYECTBO A0 NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctpomnctBy. SENT TO DEVICE: Address 1,4 Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt ycTponcTtea. 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. 3anuchb B peructp

Crnepgytoluas kKomaHaa 3anuckiBaeT onpeaeneHHoe 3HaveHune B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
Mpumep2:

YcTaHoBUTE,BpeMs AuddepeHupoBaHmsa nHamkaTopa 74 cekyHabl B yctponcTtse ¢ agpecom 20.
Set Td to 74 sec (004A Hex ) on Device address 20.

3anpoc yctponctBy. 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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NMpunoxeHune I' - CBOAHaA Tabnuua napameTpos

nHgukatopa UTM-16

Ta6bnuua I'.1 - CBogHasa Tabnuua napameTpoB nHamkaropa MTM-16

Epn- 3HaueH.
MyHKT HULbI Onana3oH nsmeHeHus no- Lar
y MapameTp nsme- MpumeyaHune
MeHo name- napameTpa ymorn-
HeHusA
peHus YaHUO
YpoBeHb 1. (H 11 )HacTpoiika napameTpoB aHanoroBbix BxogoB Al1 — Al16*
00 Twvn aHanoroeoro Bxoaa 0000 — nUHenHbIN 0000 0001
0001 — kBagpaTU4ecKui
0002 — TCM 50M
0003 - TCM 100M
0004 —rp.23
0005 — TCI 500, Pt50
0006 — TCI 100r1, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHas Wwkana
0009 — Tepmonapa
NMHeapu3npoBaHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TIIM10 (S)
0015 — Tepmonapa TIMP (B)
0016 — Tepmonapa TBP (A-1)
0017 — NHTepdhericHbIN BBOA
01 HwxHuiA npegen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwwni Ecnu n.00 BbIGpaH B Avana3oHe
LuKanbl en. paspsg 0002-0007 0010-0016 To 3HaueHne
02 BepxHuii npegen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwun | 3TUX NYHKTOB U3MEHUTb HEMb3s.
LuKanbl en. paspsig
03 MonoxeHue aeunmarnsHoro 0000, 0000
pasgenutens 000,0
00,00
0,000
04 MocTosiHHas BpeMeHun cexk. 000,0 - 600,0 000,0 000,1 000,0 — oTkn.
umdpoBsoro duneTpa
05 MakcumanbHas CekK. 0000 - 0050 3aLwmTa oT MMNYNbCHbIX NOMEX
ANUTENBHOCTb UMMYIbCHOM
nomexw
06 MeTon TemnepaTypHoi 0000 —py4Hasi koppeKLms 0001 0001 T=Tuam+Tkop.py4
KOppEeKUUn BXOOHbIX 0001~ aBTOmMaTn4eckas (cm.3.08)
CUrHanoB OT Tepmonap KoppeKLus (no BHeLLHEMY T=Tuam+Tkop.aBT
natuunky Ai17.BHYTpU nprubopa)
0002 — aBTOMaTU4ECKas
KOppeKuus No BHELHeMyY faTymky
nogkntoyeHHomy k Al16
07 3HayeHue TemnepaTtypbl B TEXH. OT-99,9.—999,9 000,0 000,1 Tkop.pyu
pexume py4qHOW KoppeKLuum en. Mpn 3.07=0000
BXOZHbIX CUrHasoB oT
Tepmonap
08 YcTaBka "MUHUMYM" TEXH. -9999 — 9999 C yyeToM geuum. pasgenurensi
npeaynpeauTensHon en. Bxoga Al
curHanusaumm
09 YcTaBka "makcumym" TEXH. -9999 — 9999 C yyeToM geuum. pasgenurensi
npeaynpeauTensHon en. Bxoga Al
curHanvaauum
10 vctepesuc TEXH: 0000 — 9999 C yyeTOM geuum. pasgenurensi
TEXHONOrN4YecKowu en. Bxoga Al
curHanusaumm [ns aBapuiHon 1
npeaynpeavTenbLHOn CurHan.
YpogeHb 2. (. H o F)HacTtpoiika napameTpoB aHanoroBoro Bbixoga AOT
00 MICTOYHUK aHanoroBoro 0000 — nHTepdencCHbIN BbIBOA, 0000 0001
cvrHana ans ynpaeneHus 0001 — Bxopa Al1
aHamoroBblM BeixogoM AO1 | | ...
0016 — Bxop Al16
0017 — He ncnonb3yeTcs
01 HavanbHoe 3Havenne TEXH. -9999 — 9999 0000 0001 C yyeToM feuum. pasgenvrens
BXOAHOrO cuUrHama pasHoe en. Bxoga Al
0% BbIXOAHOrO cUrHana
02 KoHeyHoe 3HaueHune TEXH. -9999 — 9999 0100 0001 C y4yeToM geuum. pasgenurens
BXOAHOIO cUrHana pasHoe en. Bxoga Al
100% BbIXOAHOrO cUrHana
03 HanpaBneHve BbIxoaHOro 0000 — npsimont (AO=y)
curHana AO1 0001 — nHBepcHbIn (AO=100%-y)
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MpoponxeHne npunoxeHusa I

MpogomkeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB uHaukatopa UTM-16
Ean- 3Hau. m
ar
MyHKT n HULbI [Onana3oH nsmeHeHus no- ) n
MEHI0 apameTp n3me- napameTpa ymon- n3me pumetanue
HeHusA
peHus YaHUIO
YpoBeHb 3. (H L |‘) HacTtponka napameTpoB 1 guckpetHoro Bbixoga DO 1
00 Jlorvka paboTbl 0000 — 0009
BbIXOAHOMO YCTPOWNCTBA 0000 — UHTEePENCHBII BLIBOA (oTHocuTeneHO MIN- MAX
DO 0001 — GonbLue MAX; cooteercTBykouiero DO);
0002 — meHblwe MIN;
0003 - B 30He MIN-MAX; =5-->DO cpaboTaeT, ecnu B kakom
0004 - B He 30HbI MIN-MAX nn6o Kanane napameTp BbIAOET 3a
0005 — BHe 30HbI aBapWitHO pPamMkv aBapuiHON TEXHONOrMYECKon
0606LLeHHON TeXHONOrMYeckomn curHanusauuu
CcuUrHanumsauumm
0006 — He ncnonb3yeTcs
0007 — mHoroBxogosoe «UJTN»
01 McToYHUK aHanorosoro 0000 — Bxoa Al1 0000 0001
curHana ans 0001 — Bxog Al2
ynpaenenmss | |
OUCKPETHBIM BbIXO40M 0015 — Bxog Al16
DO
02 Ycraska MIN DO TEXH. B avanasoHe wkansl 020,0 000,1 C yyeToM geuunm. pasgenurensi
en. BbIGpaHHOro TMNa aHanQroBOro aHanoroeoro Bxoga
curHana (cm. n. 03.01)
03 Ycraska MAX DO TEXH. B anana3soHe wwkanbl 080,0 000,1 C y4yeTOM geuunm. pasgenurensi
en. BbIGPaHHOIo TMNa aHanoroBORO aHanoroeoro Bxoga
curHana (cm. n. 03:01)
04 'mcTepesmnc BbIXOQHOIO TEXH. 0000 — 9999 000,0 Mnag,. C y4yeTOM geuunm. pasgenurensi
yctponctea DO en. paspsA | aHanoroBoro Bxoga
05 [nuTtenbHOCTb MMNyrnbca | Cek. 000,0 — 060;0 000,0 Mnag- 000,0 - cratnyeckui
BLIXOAHOrO YCTPOIiCTBA i 000,1-060,0 - uMnynbCHLIA
DO paspsag (BMHamunyeckuin)
06 BesonacHoe nonoxeHue 0000 # nocneaHee nonoxenue | 0000
BbIXOAHOMO YCTPOWCTBA 0001 — oTkn.
DO B cnyyae oTkasa 0002 — BKkJI.
07 O606LeHHas 0-31 0000 0001 3.00 = 0007
cuUrHanmsaums.
HavanbHbinn DO.
08 O606LeHHas 0-31 0000 0001 3.00 = 0007
curHanusaums.
KoHeuHbin DO.
YpoBeH: 4. (H L E') Hactponka napameTpoB 2 auckpeTHoro Bbixoga DO 2
00 MapameTpbl ypoBHSA 4 CM. napameTpbl ypoBHS 3
....... aHarnornyHbl
08 napameTpam ypoBHs 3
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MNMpopomxkeHune npunoxeHusa I

MpogomkeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB nHaukaropa UTM-16
Eaun- 3Hau.
MyHkT HULbI Onana3oH nsmeHeHus no- LLiar
MapameTp n3me- MpumeyaHue
MEHI0 n3me- napameTtpa ymon-
HeHus
peHus YaHUIO
YpoBeHb 5. (| d o k) Hactpoiika napameTpoB AnckpeTHbIX BbixogoB DO3 — DO10
00 Jlorvka paboTbl 0000 — 0009
BbIXOAHOMO YCTPOWCTBA 0000 — nHTepdenCHbIN BbIBOA, (otHocuTensHo MIN— MAX
DO 0001 — Gonblue MAX; cootBeTcTBYyIOLLero DO);
0002 — meHbwe MIN;
0003 - B 30He MIN-MAX; =5 -->DO cpaboTaeT, ecrnv B kKakom
0004 - B He 30HbI MIN-MAX nnbo kaHane napaMmeTp BblMAET 3a
0005 — BHe 30HbI aBapUItHOIA paMku aBapuitHOW TEXHOMOrM4eckomn
0606LLEHHON TEXHONOMMYECKon curHanusauumn
CUrHanmsauumm
0006 — He ncnonb3yeTcs
01 MIcTOYHUK aHanorosoro 0000 — Bxoa Al1 0000 0001
curHana ans 0001 — Bxog Al2
ynpasnenus | | ...
OUCKPETHBIM BbIXO40M 0015 — Bxog Al16
DO
02 Ycraska MIN DO TEXH. B anana3soHe wwkanbl 020,0 000,1 C y4eTOoM geumnm. pasgenurens
en. BblGpaHHOro Tmna aHaroroBoro Bxoga
aHanoroBoro curHana
03 Ycraska MAX DO TEXH. B avanasoHe wkanbl 080,0 000,1 C yyeTOoM geumm. pasgenurens
en. BbIOpaHHOro TmMna aHanoroBoro Bxoga
aHanoroBoro curHana
04 'mcTepesmnc BbIXOQHOIO TEXH. 0000 - 9999 000,0 Mnagw | C yyeTom geumm. pasgenurens
ycTponctea DO en. nii aHanoroBoro Bxoga
paspan
05 OnnTenbHOCTb MMMynbca | Cek. 000,0 -060,0 000,0 Mnagw | 000,0 - ctaTnyeckui
BbIXOAHOMO YCTPOWCTBA wii 000,1-060,0 - vMnynbCHbIN
DO PasPAA | (guHamuueckmin)
06 BesonacHoe nonoxeHue 0000 — nocneaHee 0000

BbIXO[HOTO YCTPOWCTBA
DO B cnyyae oTtkasa

nonoXxeHve
0001 — oTkn.
0002 — Bk1.

Ypogetb 6. (Cd o F)

Hactponka napameTpoB guc

KpeTHbIX BbixogoB DO11 — DO18

00 MapameTpbl ypoBHS 6 CM. napameTphbl ypoBHS 5
....... aHarnornyHbl
08 napameTpam ypoBHs 5
Ypogehb 7. (Jd 0 F)HacTpoiika napameTpoB AnckpeTHbIX Bbixogos DO19 — DO26
00 MapameTpbl ypoBHA 7 CM. napameTphbl ypoBHS 5
....... aHanornyHbl
08 napameTpam ypoBHs 5
YpoBeHsb 8. (“fd O f:)HaCTpoﬁKa napameTpoB AUCKpeTHbIX Bbixogos D027 — DO34
00 MapameTpbl ypoBHs 8 CM. napameTpbl ypoBHS 5
....... aHarnornyHbl
08 napameTpam ypoBHA 5
]
YpoBeHb 9. (L n r u) Abcumccbl (X) onopHbIX Touek nuHeapu3sauun Al1 — Al16*
00 KonunyecTBo TOYek 0-20 0001
NHeapu3aumm
01 AbcuunccalHayansHoro % 00,00 — 99,99 00,01
3HaveHus (B % o1
BXOJHOrO curHana)
%
20 Abcumeca 20 To4kuU % 00,00 — 99,99 00,01
]
YpoBeHB:104(_ 1 ~ 5) OpauHatbi (Y) onopHbIx To4yek nuHeapusauum Al1 — Al16*
00 KonunyecTBo TO4eEK 0-20 0001
NHeapu3aumm
01 OppanHaTa HavanbHoro TEXH. -9999 — 9999 0000 Mnap
3Ha4eHus (curHan B eq. i
TEXHUYECKUX eauHnLLax paspsg,
ot -9999 no 9999)
TEXH.
en.
20 OpauHaTta 20 To4ku TEXH. -9999 — 9999 0000 Mnapn
en. Lmn

paspsia
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(]
YpoBeHb 11. (L L ! ) KannbpoBka aHanoroBbix BxogoB Al1 — Al16*
00 Kannbposka Hynsi TEXH. -9999 — 9999 0000 Mnag
aHanoroBoro Bxoaa eq. wmnn
(napameTpa) paspsg
01 Kann6poBka KoHua TEXH. -9999 — 9999 0000 Mnag
LUKarbl aHanoroBoro en. LM
Bxofa (napameTpa) paspsg
YpoBeHb 12. (('__ o0 r) Koppekuus aHanoroBbix Bxogos Al1 = Al16*
00 Koppekuunss aHanoroBoro | TexH. -9999 — 9999 0000 000,1 WHonumpyet PV=PV+A
BXoAa en.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 0000 000,1 WHonumpyeT A
KOppeKuumn (cMeLleHne) en.
aHanoroBoro BXo4a
YpogeHb 13. (L AL 0) Kanu6poeka aHanoroBbix Bbixogos AO1 — AO3
00 MHaukauust u nsmeHexune | % 0-100
COCTOSIHUSI aHaroroBoro
Bbixoga AO
01 Kannbposka Hyns %
aHanorosoro Bbixoga AO
02 Kannbposka makcumyma | %
aHanorosoro Bbixoga AO
YposeHb 14. (59 5) O6wme napamerpbl
00 CeTeBon agpec (Homep 0000 — 0255 0000 0001 0000 — oTKIOYEH OT ceTn
npubopa 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
00084~ 76800
0009 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Talim-ayT kagpa 3anpoca 0004.— 0200 0016 0001
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
03 Bpems uHamkauum Cek. 0001 - 0010 0001 0001
04 Konunuectso 0001 — 0016 0016 0001
VHOWUMPYEMbIX KOHTYPOB
ynpasneHusi
05
06 Mogenb YCO (moaynsi 0000 — HeT YCO
pacLumpeHns) 0001 — MP-51H-11
0002 — MP-51H-13
0003 — MP-51H-15
07 Kopn napenus. 76.xx - CnyxebHas nHcopmaums
Bepcusi nporpammHoro Kopn 76
obecneyeHus Bepcusi xx (Hanp. 76.02)
08 Kannbposka Hyns % CwmeLueHne
Aatyuka
TepMOKOMNeHcaLun
09 Kannbposka.makcumyma | % YcuneHne (napameTp OTKPbIT
naTtyunka korga Ain.00=0007)
TEpMOKOMMNEHcaLmm
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YpogeHb 15. (5AuF) CoxpaHeHune napameTpos

00 CnyxebHas

MHopMauma
01 3anuce napameTpoB B 0000

3HEpProHe3aBUCKMYIO 0001 — 3anucatb

namsitb

LOAD ( ) 3arpy3ka napamMeTpoB

00 PaspelueHne 0000

nporpaMMmMpoBaHusi no 0001 — paspeLueHo

cetn ModBus
01 3arpyska HacTpoek 0000

nonb3oBarensi 0001 — 3arpy3nTb
02 3arpyska 3aBOACKMX 0000

HaCTPOEK 0001 — 3arpy3uTb

* Homep kaHana, Bxoga BbibupaeTtcs knasuwamu [NekHT] - [NekHd] v BbicBeTnsieTCSH Ha uHaMKaTopax 1-16.
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