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BBeageHue

HacTtosilee pykoBOACTBO MO 3KChfyaTaumu npedHasHa4YeHo Ans O3HaKoMIeHus notpebutenen c
HasHayYeHneMm, MPUHLMNOM OEeNCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTaumen n obcnyxmBaHneM WHAUKaTopa
MukponpoueccopHoro UTM-16 (B aanbHenwem nHamkatop UTM-16).

Wuankatop NTM-16 npegHasHayeH AnNs MOHTaxa B LLMTE UNU NynbTe, TOKOBeAyLLME Lienu NoaknoyaTes

K Nprbopy C NOMOLLbIO KIEMMHO-6M0YHbIX COeaUHUTENEN U KIEMMHbIX COEANHUTENEN.
BHUMAHMUE | Mcrnonb3oBaHNEM
HacToALWUM

Mepen
03HaKOMbTECb  C
nHgmkatopa UTM-16.

noxanywcra,
aKcnnyarauum

nHaukaTtopa,
PYKOBOACTBOM MO

MpeHebpexeHne Mepamn nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpPOBaHUA nepcoHana unu
nospexaeHns obopyaoBaHus!

B cBA3M ¢ nocTtosHHOM paboToil MO COBEPLUEHCTBOBaHMIO
MHMOKaTopa, MOBbLILAKLWEN €ero HagexHoCTb U ynyywaloLlei

XapakKTepUCTtukn, B KOHCTPYKLUMUIO MOTyT OblTb BHECEHbI HE3HAYNTENbHbIE
N3MeHeHUA, He OTpaXeHHble B HacToALleM n3gaHun.

COKpaLI.IeHMﬂ, NPUHATBIe B AaHHOM pyKoBOACTBe

1. B HanmeHoBaHusaX napameTpoB, Ha pUCYHKaXx, npwu LLMCt)pOBbIX 3Ha4YeHNdaX N B TeKCTe NCNOJ1b30BaHbI
cokpalleHusa n abbpesunaTtypsbl (CMm. Tabnuuy 1.1), o3Havarowme crnegyroLlee:

Tabnuua |.1 - CokpalleHus n abbpesnaTypbl

A6bpesuatypa MonHoe HaumeHoBaHue 3HauyeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembii un
perynvpyembiin napameTp)

T, t Time Bpemsi, HTepBan BpeMeHu

Al Analogue Input AHanorosbIf BBOJ,

AO Analogue Output AHanorosbIv BbIBOA

DI Discrete Input [nckpeTHbIN BBOA

DO Discrete Output [VCKpeTHbIV BbIBOS

EEPROM Electrically Erasable OneKkTpu4eckn cTMpaemoe nepenporpaMmmmpyemoe
Programmable Read-Only NOCTOSIHHOE 3anoMuHaloLLee YCTPOUCTBO
Memory

NVRAM Non Volatile Random OHeproHesaBnCMMOE 3aNoMMHaKLLIEE YCTPONCTBO C
Access Memory NPOV3BOSbHLIM OCTYNOM

2. B HaMmeHoBaHuAX ypOBHeVI KOHd)MpraLI,I/II/I MHOMKaToOpa NpuUHATHI cnenyuimne 0603HaveHus, KOTOpble

COOTBETCTBYHOT 6yKBaM naTunHckoro andasuTta:
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1. OnucaHne nHgukKaropa

1.1 HasHa4yeHne nHAuKaTopa

Wugukatopel UTM-16 npenctaBnstoT cobon HOBbIV KNAacc COBPEMEHHBIX YHUBEPCarnbHbIX 00HOKaHallbHbIX
LMPOBLIX UHAMKATOPOB C ANCKPETHLIMW BbIXOAAMMU.

MupukaTop MTM-16 no3sonsaeT o6ecneynTb BbICOKYH0 TOYHOCTb U3MEPEHMS TEXHOIOMMYECKOro NapameTpa.
OmnuyumensHol ocobeHHocmbilo wnHankatopa WUTM-16 saBnsetca Hanuyne TpexypoOBHEBOW rarnbBaHUYECKON
N30MALMM MEeXAy BXOAaMU, BbIXOA4AMU U LENbLo MUTaHUS.

MHpukaTop npegHasHayeH Kak Ans aBTOHOMHOrO, Tak M Ansi KOMMEKCHOro ncrnonb3oBaHua B ACYTI B
3HepreTuke, MeTanyprum, XMMM4eckon, NULLEBON 1 APYrnx oTPacnsax NPOMbILLIIEHHOCTM U HAPOOHOM XO3sINCTBE.

UHOukamop UTM-16 npeOHa3Ha4YeH:

e N5l U3amMepeHus 00 16 KOHTpPONUpyemblX BXOAHbIX hU3MHECKMX napameTpoB (Temnepatypa, AaBrneHue,
pacxof, ypoBeHb M T. n.), obpaboTku, npeobpasoBaHWs N OTOOPaXeHWs TeKyWMX 3HAYEeHWN Ha BCTPOEHHOM
YyeTblpexpa3psagHoM Lmudposom gucnnee,

e uvHAuMKaTop paboTaeT kak YyCTPOMCTBO CUrHanusauuu BbIXO4a M3MEpSemMon BXOOHOW BenuuyuHbl 3a
yCTaBKU cUrHanusaumm,

e yHOukaTop opMupyeT BbIXOOHbIE AUCKPETHbIE CUrHanbl YNpaBfeHWs BHELUHWM WCMONHUTENbHbBIM
MexaHu3MoM, obecneumBas OWCKPETHOE YrpaBrieHMe B COOTBETCTBUM C 3aJaHHOW MONb30BaTerieM JIOMUKOWA
paboThl,

e MpX YCroOBMW 3aKka3a MOAYNS pacluMpeHus, vHAukatop opMupyeT BbIXOOHOW aHamnoroBbli CUrHarn
yrpaBreHns BHELLHUM MUCMNOMHUTENbHBIM MEXaHU3MOM - DYHKUNS PEeTPaHCMUCCUMK (aHaMNOroBbI BbIXOA pas3MeLLeH
Ha moaynsax pacwupenmnsa MP-52-11, MP-52-13, MP-52-15),

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

e uHAMKaTop hopmMMpyeT curHambl TEXHOMOrMYecKon curHanusauum. Ha nepegHen naHenu umeroTcs
WHAMKATOPbI ANsl CUrHanu3auum TeEXHONMOMMYECKN ONacHbIX 30H, CUrHanbl NPEBbILLEHUS (3aHMKEHNS) PETYNIMPYEMOTO
Unn 3mMepsieMoro napameTpa,

e wuHavkatop WNTM-16 MoXeT wucnonb3oBaTbCA B CUCTEMAxX CuUrHanusauuin, ONOKUMPOBOK W 3awwuT
TEeXHOMornyeckoro obopyaoBaHus.

1.2 O603Ha4YeHMe uHOUKaTopa

O6o3HayeHue nNpu 3akase npubopa: UTM-16-MM-AA-BB-CCC-DDD-E-F-U,
roe:
MM — kog Moayns paclumpeHus:

00 — mogynb YCO oTcyTCTBYET;

10 — 16 AMCKpeTHbIX BXOAOB;

11 — 16 AMcKpeTHbIX BXOA0B U 1 aHanoroBbln BbIXOA,

12 — 8 ANCKPETHbIX BXOOO0B, 8 ANCKPETHBLIX BbIXOAOB;

13 — 8 AnCKpeTHbIX BXOA0B, 8 ANCKPETHbLIX BbIXOAOB U 1 aHaNoroBbIn BbIXOA,;

14 — 16 AMCKpPEeTHbIX BbIXOAOB;

15 — 16 OMCKpPEeTHbIX BLIXOAOB M 1 aHanoroBbIf BbIXOA;

30 — 32 anCKpPETHbIX BXOAA;

31 — 24 gnuckpeTHbIX BXOA0B, 8 ANCKPETHbLIX BbIXOAOB;

32 — 16 ANCKPETHbIX BXOA0B, 16 AMCKPETHBIX BbIXOAOB;

33 — 8 OUCKPETHbIX BXOAOB, 24 ANCKPETHbLIX BbIXOAOB;

34 — 32 ANCKPETHbIX BbIXOAA.

AA, BB - kog BXOAHOro curHana ans kaHanos nHavkaumm Ne 1-8 n ans kaHanoB Ne 9-16 cOOTBETCTBEHHO:

01 — nocTosiHHbIN TOK OoT 0 MA 0o 5 MA

02 — nocTosiHHbIN TOoK oT 0 MA 0o 20 MA

03 — NoCTOsAHHBIN TOK OT 4 MA 0o 20 MA

04 — HanpspkeHue noctosiHHoro Toka ot 0 B go 10 B

05 — HanpspkeHne noctosiHHoro Toka ot 0 mB po 75 mB

06 — HanpspkeHue noctosiHHoro Toka ot 0 MB go 200 mB

07 — HanpspkeHne noctosiHHoro Toka ot 0 B no 2 B

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

11 — TCN 500, W100=1,391, oT muHyc 50 °C go nntoc 650°C
12 — TCI 1000, W100=1,391, ot muHyc 50 °C go nntoc 650°C
13 — TCIM rp.21, ot MuHyc 50 °C pgo nntoc 650°C

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

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

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

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

18 — Tepmonapa TIMrM10 (S), ot 0 °C go nrtoc 1600°C




19 — Tepmonapa TP (B), ot 0 °C go nntoc 1800°C
20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500°C

CCC — Hanuuue n anuHa KneMmMmHo-6rno4yHoro coeanHmuTens 6asosoit Mogenu:

0 — KB3 otcytcTByer;

0,75 — KB3-52-01 undpoBoe 3HaveHue 0,75 cooTBETCTBYET CTaHAAPTHOM ANUHE COeAMHUTENS U MOXET ObIThb yka3aHa
3aka3unkom B npegenax ot 0,5 go 2 meTpos.

DDD - Hanuuue, TMn 1 AnuHa KneMmHo-6rnoyHoro coeagmHutens Moayns paclumpenns YCO:

0 — KB3 otcytctByerT;

0,75 — Tvn KB3 cooTBeTCTBYET BbiOpaHHOMy Moaymnto pacwmpenns MP (tabnuua 1.4.2), umcdposoe 3HaveHue 0,75
COOTBETCTBYET CTaHAAPTHOW ANMHE COeAVHMTENSA N MOXET ObIThb yka3aHa 3aka3unkom B npegenax ot 0,5 Ao 2 meTpos.

E — Tvn BbIXOAHBIX YCTPOWCTB NMpY 3aka3e MOAYNS pacLUMpeHUs C AONOMHUTENbHBIMU AUCKPETHBIMU BbIXOA4aMMU:
0 — Moaynb pacLuMpeHns OTCyTCTBYET;
T — TpaH3ucTop;
P — pene;
K — tBepgotensHoe pene.

F — Tvn BbIxogHOro aHanoroBoro curHana (toneko Ans MP-52-11, MP-52-13, MP-52-15):
00 — BbIXOAHOW CUrHam OTCYTCTBYET;
01 — nocTosiHHbIN Tok OT 0 MA 00 5 MA;
02 — nocTosiHHbIN Tok oT 0 MA 10 20 MA;
03 — NOCTOSIHHBIN TOK OT 4 MA 10 20 MA;
04 — HanpspkeHne noctosiHHoro Toka ot 0 B go 10 B.

U - HanpshKeHne NuTaHus:
220 - 220B nepemMeHHoro Toka,
24 - 24B noCTOAHHOrO TOKa.

Hanpumep, 3aka3aHo uHoukamop: UTM-16-13-03-09-0,75-0,75-P-3-220

[Mpn 3TOM M3rOTOBMEHMIO 1 NOCTaBKe NOTPEOUTENIO NOANEXUT:

1) MukponpoLeccopHbIi nHaukatop NTM-16;

2) Mogynb pacwnpenust MP-52-13, BCTPOEHHbIN B perynatop Ha 8 AUCKPETHbIX BbIXOAHBIX, 8 ANCKPETHBIX BXOAHbIX U
OOVH aHaroroBbli BbIXOAHOW CUrHanm;

3) AHanoroBble Bxoaa ¢ 1-8 kaHanbl HacTpoeHbl Ha curHan ot 4 MA 1o 20 MA;

4) AHanoroBble Bxoga ¢ 9-16 kaHanbl HacTpoeHbl Ha TCM 100M, W150=1,428, ot muHyc 50 °C go nnitoc 200°C;

5) AnvHa wnenda knemmHo-6no4yHoro coeamnntensa Kb3-52-01 k 6azoBon mogenu byaet coctaBnate 75 cMm;

6) AnvHa wnevida knemmHo-6noyuHoro coeguHutens KB3-24-20 n KB3-40P-01 k mogynto paclumnpenus 6yaet
cocTaBnaTb 75 c™m;

7) OuckpeTHble Bbixoabl P — peneiiHbie;

8) Tun BbIXOQHOTO curHana Ha mogyne pacwumnpexus 4..20 MA

9) HanpspkeHne nutaHusa koa 220 — 220 B nepeMeHHOro Toka,
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1.3 TexHM4YeCKue xapakTepUMCTUKM MHOMKaTopa

1.3.1. AHanoroBbI¥ BXOQHOW CUrHan

Tabnuua 1.3.1 - TexHUYeckve XxapakTepUCTKM aHaIoroBbIX BXOAHbIX CUrHanoB

TexHU4eckas xapakTepucTmka 3HayeHune
KonnyecTBo aHanoroBbix BX040B 16
Tun BXOAHbIX aHarnoroBbIX CUrHanoB YHudmumposaHHbie (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 conpoTtuenennn ACTY 2858-94
TCM 50M, W100=1,428, oT mmHyc 50°C go nntoc 200°C

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

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

TCIM 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 10001, W100=1,391, Pt100, oT muHyc 50°C go nntoc 650°C
TCI rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNM10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatowasi cnocobHoctb ALLM 16 paspsgos
Mpenen gonyckaemor OCHOBHOM NpUBeOEHHOM <0,2%
NOrpeLIHOCTU N3MEPEHNSI BXOAHbBIX NapameTpoB

TOYHOCTb MHAMKaALMK 0,01 %
Mpenen gonyckaemow 4ONONHUTENbHOM <02%/10°C

MOrPEeLIHOCTY, BbI3BaHHOW U3MEHEHNeM TemnepaTypbl
OKpyXKatoLlei cpeapl

[MNepuog n3amepeHus, He meHee 0,1 cek

[anbBaHW4eckas pa3Bsi3ka aHanoroBbIX BXOA40B Bxoabl ranbBaHUYECKN U30SIMPOBaHbI OT BbIXOAOB M OCTaslbHbIX
Lienen, HanpshkeHue ranbBaHuyeckon pasesasku He meHee 500 B

MpumeyaHuns.

1. Bxogbl nHamkatopa UTM-16 no rpynnam 1-8 n 9-16 MoryT 6biTb CKOH(UIypuMpoBaH Ha NoAkmnodeHne nboro Tuna
AaTyvka

2. lMpun 3aka3e Bxoga Tuna Tepmonapa, B KayecTBe BXOAa TeMmnepaTypHOW Koppekuun (komneHcaumm tepmo-30C
cBOBOAHbLIX KOHLIOB TEpMONapbl) CMNONb3yeTcA AaTYVK TemnepaTypbl, KOTOPbI HAXOAUTCA BHYTPU MHAMKaTopa.

3. Ecnun cBobofHble KOHLbI TepMonapbl Haxo4sTCA B Aanu OT BXOAHbIX KMEMM WMHAMKATOpa, TO TepMOKOMMEeHcaLmio
MOXHO OCYLLECTBMTb MO BHELLHEMY AATUYMKY TeMnepaTypbl MOAKIMIOYEHHOMY K 16 KaHany nHavkaTopa.

1.3.2 AHanoroBbI BbIXO4HON cUrHan

Tabnuua 1.3.2 - TEXHNYECKME XapaKTEPUCTUKM YHUPULIMPOBAHHOIO aHanoroBoro BbIXOAHOrO curHana

TexHu4eckasi xapakTepucTmka 3HayeHune
KonunyecTBo aHanorosbix BbIXO40B 1 (Npu HanwW4ne Ha Moayrne paclumMpeHus)
Twn BbIXOAHOIO aHanoroBoro curHana YHudmumposaHHbie (FTOCT26.011-80)

[MOCTOSIHHBIV TOK:

Ot 0 MA go 5 MA, RH <2000 Om

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

Ot 4 MA 1o 20 MA, RH <500 Om

Ot 0B oo 10 B, RH = 2 kOm (no oTaenbHOMy 3akasy)

Paspeluatolas cnocobHoctb LIAM 12 paspsigos

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTY <0,4 %
hopMUPOBaHUsI BLIXOQHOMO CUrHana nocre kanubpoBku

[ononHuTenbHas NorpeLHoCcTb hopMUpPOBaHUS BbIXOAHOMO <0,1%

curHana oT U3SMEHEHUsi CONPOTUBIEHNS Harpyskn

Mpegen gonyckaemow 4ONONHUTENbHOW NOrpeLlHOCTH, <04%/10°C

BbI3BAHHOW M3MEHEHNeM TemnepaTypbl OKpyXatoLen cpebl

["anbBaHV4eckas pa3Bs3ka aHanoroBoro BbIXoAa Bbixop ranbBaHNYeCcK/ N30nMpoBaHbl OT BXOAOB U OCTalbHbIX

Lenen, HanpsbkeHue raribBaHM4eckon pa3esaskm He meHee 500 B




1.3.3 lucKkpeTHble BbIXOAHbIe CUTHanNbI

Tabnuua 1.3.3 - TeEXHNYECKE XapaKTEPUCTUKM ANCKPETHbLIX BbIXOAHbIX CUTHANOoB

TexHMYeckas xapakTepucTuka

3Ha4yeHune

Basosas mogensb Mogynb paclumpexuns

KonnyecTBo ANCKPETHbIX BbIXOA0B 2 po 32
- TpaH3ucmop:
MakcuMMarbHOE HanpsbkeHne 1 Tok 0o 40 B, 100 MA NOCTOSIHHOrO TOKa 0o 40 B, 100 MA NOCTOSIHHOrO ToKa
KOMMyTaLmm

- Pene(nepeknoyaembil KOHMaKm):

MaKcumMaribHOe HanpsXXeHne n ToK
KOMMYyTauum

Twvn BbIxOAa

HeT UCMNOSHEHUA 0o 250 B, 5A nepemeHHOro Toka npu
PEe3NCTUBHON Harpyske;
or5B,10mMA0030B,5 A
NMOCTOSIHHOTO TOKa NP PE3UCTUBHON
Harpyske;

no 250 B, 1,5 A nepemeHHOro Toka npu
VHAYKTUBHOW Harpyske (cos¢=0.4);

CwrHan norunyeckoro "0"

CwvrHan nornyeckon "1"

Pa30OMKHYTOE COCTOAHNE KOHTAKTOB Pa30OMKHYTOE COCTOAHNE KOHTAKTOB

pene. pere.
3aMKHYTO€ COCTOSIHME KOHTaKTOB 3aMKHYTO€ COCTOSIHME KOHTaKTOB
pene. pene.

Bug Harpysku

aKTUBHadA, MHOYKTUBHadA aKTUBHadA, NHOYKTUBHaA

[anbBaHM4ecKkas pa3Bsa3ka aHanoroBbIxX
BXOO0B

BbixoAbl ranbBaHU4YecKku
M30MMPOBaHbI OT APYIX BXOAOB U
oCTarbHbIX Lienew, HanpshkeHne
ranbBaHNYeCcKon pasBa3KN He MeHee
1500 B

Bbixoabl ranbBaHU4Yecku
N30NMPOBaHbI OT APYIX BXOAOB U
OCTarnbHbIX Lienei, HanpshkeHme
ranbBaHNYeCcKon pasBa3KN He MeHee
1500 B

1.3.4 NMocnepoBatenbHbLIN MHTepdenc RS-485

Tabnuua 1.3.4 - TexHnyeckne xapakTepucTykv nocnegoBartenbHoro nirepdenca RS-485

TexHU4eckasi XapakTepucTuka

3Ha4yeHune

KoHdpurypauum cetu

MHoroTo4yeyHas

Konnyectso npv6opos

32 Ha 0gHOM CermeHTe

MakcumanbHas anvHa nHum B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonmuyecTBO akTVBHbIX NepeaaTynkos 1

[nanasoH ceTeBbIxX agpecos 255

CkopocTb 06MeHa/gnHa NMHUK CBA3N 62,5 kbut/c 1200 m

(3aBMCMMOCTb 9KCMOHEHUMarnbHas): 375 xkbwurt/c 300 m
2400 kbuTt/c 100 m
10000 kbut/c 10m

lNpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcs
UCnosb308aMmb 3KPaHUPOB8aHHbIe 8UMbIE napbl.

Tvn NnpuemonepeaaTynkoB

AnddepeHumanbHbIv, NOTEHUManNbHbI

Bun kabens

BuTasi napa, akpaHMpoBaHHasi BUTasi napa

[anbBaHW4eckas pasBA3ka

WHTepdelic ranbBaHN4eCcKkn U30MMpoBaH OT BXOAOB-BbIXOAOB M OCTanbHbIX
ueneu

[MpoToKon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[Ons KoHUrypupoBaHUs MHAMKaTopa, ANs UCNONb30BaHUSA B KaYecTBe
yAaneHHoro yCTpolcTea nNpu paboTe B COBPEMEHHbIX CETSX YNpaBleHUsl U
cbopa nHhopmaumu (Npuema-nepeaadmn KoMang 1 JaHHbIX)

[anbBaHWYeckas pas3Bsidka uHTepdgenca

MHTepdelic ranbBaHWYeckn U30NMPOBaHbI OT APYrUMX BXOAOB U OCTaslbHbIX
Lenen, HanpshKeHne ranbBaHNYeckon pa3esasku He meHee 500 B

1.3.5 dnekTpuyeckne aaHHbIe

Tabnuua 1.3.5.1 - TexHu4eckue xapakTePUCTUKN SMEKTPONUTaHKS

TexHU4YecKas XxapakrepucTuka

3HauyeHue

OnekTponuTaHue (NoAKMoYeHNe K ceTn):
- MOCTOSIHHOrO TOKa
- NepeMeHHOro Toka

oT 18B po 36B
ot 100B po 242B, 50Iy,

[MoTpebnsiembli TOK N0 NUTaHWIO 24B

< 350 MA

MoTpebnsiemas MOLLHOCTb OT CETK
nepemeHHoro Toka 220B

<10BA

3almTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM
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1.3.6 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.6 - YcnoBus akcniyataumm

TexHu4yeckas XapaKTepUucTuka

3HavyeHue

Kopnyc (BxLLxI):

96 x 96 x 189 mm

MoHTaxHas rmy6uHa

190 mm

Temnepatypa okpyxatLuen cpeabl

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBneHme

ot 84 klMa no 106,7 kMa

Brbpaums (YacToTHOW/amnnuTygHOWM)

no 60y / go 0,1mm

NomeLleHne

3aKpbITOe, B3pbIBO-, NOXapobesonacHoe.

Bo3ayx B NOMeLLEHUM HE JOMKEH coaepXKaTh Mbiu U MPUMECK arpeCCUBHbIX
napoB 1 ra3oB, Bbi3blBaOLLMX KOPPO3UIO (B HACTHOCTH: ra3oB, CoAepXaLlmx
CEPHUCTbIE COEAMHEHUS UITM aMMUaK).

[MonoxeHue Npn MoHTaxe

COornacHo npoeKkrta

CTeneHb 3aWwmThbl

IP30

Macca 6rnoka, He 6onee

600 r

1.4 CocTaB MHguKaTopa

Tabnuua 1.4.1 - O6beM noctasku nHankatopa NTM-16

0Ob603HavYeHve HavmeHoBaHve KonnyecTBo [MpumeyaHune
MPMK. 421457051 MHaunkaTop TeXHOJ'IOEI/I‘-IeCKI/IVI 1wt
MuKponpoueccopHbii UTM-16
KB3-52-01 1 npv ycroBsum 3akasa
M3-02 KomMnneKkT MOHTa)HbIX 3aKUMHbIX 1 YcTaHaBnvBaeTcs Ha Kopryce
3N1EMEHTOB (2 3axuma) nHaukaTopa
734-108 PoseTtka npsmas 1
MPMK. 421457.051 NC Macnopt 1 1 Wr.
1 ak3emnnsip Ha Bce 3aka3aHHble
MPMK. 421457.051 P3 PykoBoacTBo Mo akcnnyataumm 1 NPUGOPbI NPH NOCTABKE B OfH 3APEC
231-103/026-000 PoseTka yrnosas 1 TONbKO AN nHamkaropa ¢ nutadvem 2208
734-203 PoseTtka npsmas 1 TONbKO AN MHAMKaTopa ¢ nuTtaHvem 24B
236-332 Pblyar MOHTaXHbIN 1
231-131 Pblyar MOHTaXHbIN 1 TONbKO ANs nHgmkaropa ¢ nutadmem 220 B
734-130 Pbiyar MOHTaXHbIN 1 TONbKO AN MHAMKaTopa c nuTaHvem 24 B

B cny4yae 3aka3a moayns paclumpeHus HeobxoauMo 3aka3aTb KIeMMHO-0o4YHoe coeauHeHne cornacHo tabnuue 1.4.2
Tabnuua 1.4.2 — Beibop KB3 cornacHo 3akasaHHOro MoAyns pacluvMpeHus

No HanmeHo- Konnuecteo CurHansl Mogenb KB3
BaHue (B 3aBMCMMOCTM OT TMNA BbIXOAHbIX
moaynst YCO CUrHanoB)
DI | DO | AO Tun KB3 Tun BbIxoaa

1 MP-52-10 16 0 0 16 DI KB3-24-20 TpaH3UCTOPHbIN

2 MP-52-11 16 0 1 16DI + 1A0 KB3-24-20 TpaH3nCTOpHbIN

3 MP-52-12 8 8 0 8Dl + 8DO(T) KB3-24-20 TpaH3NCTOPHbI
8Dl + 8DO(P) KB3-40P-01 PeneviHbin

4 MP-52-13 8 8 1 8Dl + 8DO(T) + 1A0 KB3-24-20 TpaH3NCTOPHbI
8Dl + 8DO(P) + 1A0 KB3-40P-01 PeneniHbin

5 MP-52-14 0 16 0 16DO(T) KB3-24-20 TpaH3UCTOpHbIN
16DO(P) KB3-54P-01 PeneliHbin

6 MP-52-15 0 16 1 16DO(T) + 1A0 KB3-24-20 TpaH3UCTOpHbIN
16DO(P) + 1A0 KB3-54P-01 PeneviHbin

4 MP-52-30 32 0 0 32DI KB3-51-01 TpaH3UCTOPHbIN

5 MP-52-31 24 8 0 24Dl + 8DO(T) KB3-51-01 TpaH3UCTOpHbIN
24Dl + 8DO(P) KB3-41P-01 PeneviHbin

6 MP-52-32 16 16 0 16DI + 16DO(T) KB3-51-01 TpaH3NCTOPHbI
16Dl + 16DO(P) KB3-51P-01 PeneiiHbin

7 MP-52-33 8 | 24 | o | 8DI+8DO(T)+ 16DO(T) KB3-51-01 TpPaH3UCTOPHHIN
8DI+ 8DO(P)+ 16DO(P) KB3-44P-01 PeneiiHbin

8 MP-52-34 0 32 0 16DO(T) + 16DO(T) KB3-51-01 TpaH3nCTOPHbLIN
16DO(P) + 16DO(P) KB3-55P-01 PeneviHbin

1.5 NepeyeHb NpuMHaanNeXxHocTen

1.5.1 lepeyeHb CPeAcTB M3MEPEHMUs, MHCTPYMEHTa U MNPUHAOSIEXXHOCTEN, KOTOpble HeOOXOAMMbI Mpu
obenyxnBanum nigukatopa NTM-16, npueeneHsl B Tabnuue 1.5.1.
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Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHUS, NHCTPYMEHTA M NPUHAOSIEXHOCTEN, KOTOpble HEOOXOAMMBI NpU 3KChnyaTauum
nHavkatopa TM-16

HavmeHoBaHWe cpeacTB U3MepeHNs, MHCTPYMeHTa 1 H
N asHaveHue
NpuUHaANEXHOCTEN

1 BonbTmeTp yHuBepcanbHbin L300 /3mepeHne BbIXOOHOrO CUrHana v KOHTpOslb HanpsbKeHUst MMTaHus
2 MarasuH conpoTtusnenuin P4831 3agaTtuuk curHana
3 OudbdepeHumanbHbin BonbTMeTp B1-12 3agaTymk curHana n MsMepeHue BbIXOQHOro curHana
4 Merommetp 94108 3amepeHne conpoTMBAEHNS U30NALMK
5 MNuHUET MeaULMHCKNIA [MpoBepka kayecTBa MOHTaxa
6 OTBEpPTKA Pasbopka kopnyca
7 Msirkasi 6513b OuncTtka OT MbiNn U rps3mv

1.6 MapkupoBka 1 nnoméupoBaHue

1.6.1 MapkupoBka uHaukaTtopa BbinonHeHa cornacHo NOCT 26828 Ha Tabnuyke ¢ pa3mepamu CornacHo
FOCT 12971, koTopas kpenutca Ha GOKOBOW CTEHKE Koprnyca MHAMKaTopa.

1.6.2 Ha Tabnunyke HaHeceHbl Takne ob6o3HaveHus:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

6) HanMeHoBaHWe NHOUKaTopa;

B) ycnoBHoe 0603Ha4eHuE;

r) o6o3Ha4YeHNE UCTIONHEHUS;

[) NOpsiAKOBbLIA HOMEpP MHAMKaTOpPa No CUCTEME HyMepauuy NpeanpusTUS-u3rotToBUTENS;

€) rog v KBapTan U3roToBneHus;

1.6.3 lNnombupoBaHue vHOukaTopa MPeanpUATUEM-U3TOTOBUTENEM MpU BbIMYCKE M3 MPOU3BOACTBA He

npeaycMOoTPEHo.
1.7 YnakoBka
1.7.1 YnakoBka nHgukatopa coorsetcteyeT TpeboBaHuam FOCT 23170.

1.7.2 VlHankatop B COOTBETCTBMM C KOMMIEKTOM NMOCTaBKM ynakoBaHO COrnacHoO 4yeptexam npeanpuatTud-
N3roToBUTENA.

1.7.3 UHamkaTop B TPaHCMOPTHOW Tape TPaHCNopTUPYETCsl MENKUMU OTrNpaBEHUSIMU Xene3HO40POXKHbIM
TPaHCMOPTOM (KPbITbIMU BaroHamMu) Unv Apyrum BMOOM TpaHcnopTa.

1.7.4 'upukaTop noasepxeHo koHcepBauun cornacHo FOCT 9.014 gna rpynnesi Ill-1, kaTeropuu n ycnosun
XPaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpPEHHE ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPEOMTENBLCKON Tapbl NPUMEHSIIOTCA KAPTOHHbIE KOPOOKN M3 rodopupoOBaHHOIO KapToHa
cornacHo FOCT 7376 1 MELLKX U3 NONU3TUIIEHOBOW NINEHKU TonLwmHon He meHee 0,15 mm cornacHo FTOCT 10354.

1.7.6 MNpun ynakoBke NpuUMeHeHbl aMOpTM3aLMoHHble maTepuansl cornacHo FOCT 5244.
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2. HazHayeHue. PyHKUUOHANbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa UTM-16 nocpedcmeoM KoHghucypauyuu moxxem 6bimb
U3MEeHeHa maKum 06pa30M, 4mo mMo2ym 6bImb peuweHbl cnedyrou;ue 3adayu
asmomMmamu3sayuu:

v ameputenb-uHaMKaTop napameTpoB C cUrHanuMsaumein MMHUMyMa U Makcumyma

v YCTPOWCTBO cUrHanusaumm, AByx-, TPEX- UM MHOFOMO3ULIMOHHOIO YrNpaBneHuns

v CncteMbl LMdpOBOA MHAUKALIMM TEXHONOMMYECKUX NapaMeTpoB

v YpaneHHble yCTPONCTBa CBSI3U C 0OBEKTOM U MHAMKALMEN

v TepputopuanbHO pacripeferneHHble 1 NoKarbHble CUCTEMbI YNpaBneHNs

v Ihgnkatop napameTtpa nepegaBaemoro no nHTepdeicy.

BHyTpeHHsa nporpammHas namsate uHgukatopa NTM-16 cogepxut GomblUOe KOMMYeCTBO CTaHAapTHbIX
DYHKUMIA HEOBXOAMMBIX ANS YyNpaBneHns TEXHONOMMYeCKMMM npoLeccaMmn 1 pelleHns BONbLUMHCTBA UHXEHEPHbIX
NpVKNagHbiX 3afaY, HanpuMep, Taknx Kak:

e CpaBHeHue pesynbTata npeobpasoBaHWs C yCTaBkaMW MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKINOHEHWUMNA,

® nporpammHas kanubposka KaHana no BHeLHeMy 06pasLoBOMY MCTOYHMKY aHarIoroBoOro curHana,

e Lncposasa dunbTpaums (Ana ocnabneHns BANSHWASA NPOMBbILLNIEHHbIX NOMEX),

e npeobpa3oBaTens BXOOHOro curHana,

® KyCOYHO-NUHEWHAasa MHTEPNOMALUMSA BXOGHOTO curHana no 20-Tu Toukam,

e MaclTabupoBaHue Likanbl U3MepsiemMoro napamMeTpa,

® KOHUrypmpoBaHue norvkn paboTbl BbIXOAHbLIX ANCKPETHBIX YCTPONCTB,

® peTpPaHCMMUCCUS BXOAHOrO aHanoroBoro napaMmeTpa Ha aHanoroBbl BbIXOA YCTPOWCTBa (B Criydae 3akasa
MOAYNSs pacLUMpeHnsi ¢ aHanorosbiM Bbixogom AO) n MHoroe ap.

Mupukatop UTM-16 koHUrypupytoTca npy NOMoLLM NepeaHen naHenu npubopa unm Yepes ranbBaHU4eCcKn
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpPUOOp B KayecTse
yAaneHHoro nHamkatopa npu paboTe B COBPEMEHHbIX CETAX yNpaBneHns n cbopa nHdopmMaumu.

MapameTpbl KOHPUrypaumm nHankatopa MTM-16 coxpaHsitoTCa B S3HEProHE3aBMCMMOM NaMsITU.

WMugnkatop UTM-16 MoOXeT uM3roTaBnMBaTbCs MO  MHAMBMAYANbHOMY TEXHMYECKOMY 3afdaHuio ansd
BbINOSTHEHMS KOHKPETHOM TEXHOMNOrMYECKON 3adauun.
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3. KoHCTpyKUMA nHamkKaTopa u npuHumMn paboTbl

3.1 KoHCTpyKUMAa nHaukKaropa

e [lnacTmaccoBeblin kopnyc (rabapuTHble pasmepbl ykasaHbl B NPUMIOXEHUN A TeKyLlero pykoBOACTBa Mo
akcnnyatauun).

e OpoHTanbHbIN 6OK NepeaHert NaHeny ¢ anemMeHTammn obenyxuBaHus (KnaemaTypon) N MHOUKaLumm,

e Ha 3agHel cTeHKe pa3melleHbl pa3beMbl AN NOOKNIOYEHNS KNEMMHO-0M0YHbLIX coeauHuTenen,
CbEMHbIE Pa3beM-KIeMMbI K KOTOPbIM MOAKMYaTCS NUTaHNE U HTepdeENC.

e BHyTpun npnbopa HaxogATca nnaTbl Ne4aTHOro MOHTaXa, Ha KOTOPbIX pasMeLleHbl Pagno3NieMeHThbI.

3.2 NepegHAs naHenb MHAUKaTOpa

Ona HabniogeHus 3a TexHonorndecknum npoueccoMm mHavkatop UTM-16 obGopygooBaH akTUMBHbIM ABYX U
YyeTblpexpaspsaaHbiM  LMGPOBBIMW  AUCMNEAMM ONs OTOOpakeHUsi HOMepa KaHamna W 3Ha4yeHust M3MepsieMon
BEINYMHbI, HEOOXOAMMbBIM KONMYECTBOM KNaBuLL 0BCMYXMBaHNS U CUrHANU3aLMOHHBIX CBETOAMOAHbIX MHONKATOPOB
0N pasnnyHbIX CTaTyCHbIX PEXMMOB U CUrHanoB. BHelwwHuin Bua nepegHen naHenu uigukatopa MTM-16 npuseaeH
Ha pucyHke 3.1.

—
Lincposble
avcnnen 44
npuGopa #52MIKPOA CBeToanoaHble
- KAHAN NHOMKaTOpbI
- e g B - Min n Max
CBeToanoaHbIi
MHAMKATOP Knasuimn
uHTepderica nporpamMmmmpo-
BaHus
CeeToanogHble
nHaukaTopsbl K1
n K2
CeeToanogHble
nMHAVKaTopbI
AL1nAL2

PucyHok 3.1 - BHewHuti sud nepedHeli naHenu uHoukamopa UTM-16.
3.3 HasHaueHune undpoBoro gucnnesi nepegHen naHenu

[ByxpaspagHbii uudpoBo aucnnen nepepgHen naHenu wHaukatopa WTM-16 B pexwume PABOTA
WHAMLMPYET HOMEP TEKYLLero kaHana nHankaumm.

YeTblpexpaspsagHbii undpoBor gucnnen nepegHen naHenu uHauvkatopa UTM-16 B pexume PABOTA
WHOMUMPYET 3HaYeHne n3mepsemoro napameTpa.

B pexume KOHOUIYPUPOBAHWE paByxpa3psigHbin  UMGPOBOM  AWUCMNER WHAWUMPYET YPOBEHb
KOHpurypauum, 3atem HoMep NyHKTa MEeHHo.

B pexnme KOHOUTYPUPOBAHWE 4yeTbipexpa3psigHbil LMPOBOA AUCMNEN WHAMUMPYET 3HayYeHue
napameTpa BbiGpaHHOro napameTpa MeHH.

3.4 HasHauyeHMe cBeTOAMOAHbIX UHOUKATOPOB

e UHpaukaTopbl 1-16 | CBeTUTCA (MUraeT), ecrnv 3HaYeHUe M3MEPSIEMON BENWYMHBLI, COOTBETCTBYIOLLErO KaHana,
NpeBbILLIAET 3HAYEHNE YCTaBOK CUTHaANn3auuu.

e UnpgukaTop K1 CBeTtutcs, ecnum BKIYEH NepBbIv ANCKpeTHLIN Bbixogq DO1 (¢ yyeTom napametpa iDOT.05)

o NuaunkaTop K2 CeeTutCs, ecnu BKYeH BTOPON AUCKPETHbIM Bbixog DO2 (¢ yyeTom napametpa iDOT.05)

e NuaukaTop IHT MwuraeT, ecnv NnpoucxoguT nepefada AaHHbIX N0 UHTEPGENCHOMY KaHary CBSI3W.

(LAN)

e UhgukaTtop AL1 CeeTtutcs, ecnuv BKYEH NepBbIvi ANCKpeTHLIN Bbixog DO1 (6e3 yyeta napameTtpa iDOT.05)

e UHpgukaTtop AL2 CBeTtutcs, ecnum BKMYEH BTOPON ANCKPETHBIN Bbixog DO2 (6e3 yyeTa napameTpa iDOT.05)
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3.5 HasHauyeHue kKnaBuLl

e KnaBuwa [A]

KnaBuwa «6onbluex. Npu KaxaoM HaxaTuW 3TOW KNaBWLLIM OCYLLECTBRSETCS yBeEnuyeHne
3HayeHMss u3MeHsieMoro napameTpa. [lpu yaepXxuBaHMM 3TOW KNaBWLIM B HaXaToM
NOOXXEeHUN yYBENUYEeHne 3Ha4yeHnin MPOUCXOAUT HENPEPbIBHO.

e KnaBuwa [V]

Knaesuwa «MeHbLiey». [Mpu KaKOoM HaxaTun 9TOW KrasuLLn ocyLwecTendaeTcqa yMeHbLUeHne
3HayYeHnsa wu3ameHsiemoro napametpa. [lpu yaoepxnsaHun 3TOW KNaBuUWN B HaxaTom
NOJIOXKEeHUN yMEeHbLUeHne 3HAYEHWI MPOMCXOOUT HENPEPDLIBHO.

e KnaBuwa [O]

Knasuiia npegHasHadyeHa Ans BbI30Ba MEHIO KOHAUrypauum, Ans oTMeHbl BbINOMHAEMbIX
OEVNCTBMIN 1 BbIX0o4a M3 MEHIO KOH(UIypaumu.

e KnaBuwa [¢]

KnaBuwa «BBoa» npegHasHadyeHa pAna  dukcaumm BBEAEHHONO 3HAYEHUS  YPOBHSA
KOHOUIyprMpOBaHs, N NOATBEPXKAEHNS BXOAA B PEXMM KOHUIypaLmu.

e KnaBuwa [NeknT]

|/|CI'IOJ'Ib3yeTCF| Anda nepexoga mMexay KaHanamu. B pexnme «Pabota» npn yaepxmeaHun
Knasuumn 6yﬂeT ocyulecTsneH aBToOMaTMYeCKN nepexoq Mexay KaHanamun c 3agaHHbIM
WHTEepBaJioM BpeMEHMN.

o KnaBuwa [NekH{]

Vcnonb3yeTcsa Anst nepexona Mexay kaHanamu UHAMUMPOBaHWSI.

3.6 CTpykTypHasa cxema nHgukatopa UTM-16

Al1-AlS - BXOAHBIE MSMEpPAEMBIE W
KOHTRONUPYEMbIE NapaMeTpbl

Al3-Al6 - BXOAHBIE M3MEDPREMBIE W
KOHTRONUPYEMbIE NapaMeTpbl

TemnepaTypHan KOPPEKUMA
XOMOAHOTO CNan TepMonap

MNocnegosaTensHbIR
WHTEphec RS-435
KoHthurypuposaHnue, npruen-
Nepenaya KomaHa M JaHHbIX

_/_,..

MWKPOKOHTPONMNEP

- anroputv obpaboTkn
EXOJHOMO CUrHana

-KOHGMrypauua

M3IMEPUTENEHOTD KaHana

4

o

7/

-

/_

MaHens MHAWKALNK W
Knaeuarypa

AD AHaNoroBbId BLIXOG,
peTpaHCKMUCCHK [ONWMA)

AL1, ALZ - AucKpeTHbIS BLIXOMAbI,

paboTalwmne No 3agaHHoM
Nonb30BaTenem NOrMKe padboTol

MutaHne:
=24B;
~2208

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-16

3.7 dyHKUMOHaNnbHasa cxema nHamkaropa UTM-16

DyHKUMOHANLHLI BRoK

HOpManuaauun u

macwrabuposanua Nel

DYHKUMOHANLHBI Brok

Hopmanusaup u

macturabuposanua Ne 16

—_—

Bnok ceresoro
obmera

I

Bnok
KOMMYTAUMH

-

—_—

®DopmupoeaTtent

3Hanoroeoro
8bIX043

i Bnok

CHrHanos >

—

A MIKPOA

YCTPORCTBO
CpaBHeHuA,
CHTHANW3aTop

I

ITM-16

—_—

—

AO

AL1

—>( A2

NAPAMETP.
A
L7

o O
©OO8

PucyHok 3.3 - @yHkyuoHarnbHas cxema uHOukamopa UTM-16

KAHA"
IHT
[e]

(5]

3.8 NMpuHUMN paboTtbl MHAMKaTopa UTM-16

Mupukatop UNTM-16, CTpyKTypHas cxema KOTOpOro npvBefdeHa Ha pucyHke 3.2 U yHKUMOHarnbHas Ha
pucyHke 3.3, npeactaensieT coboM YCTPOMCTBO M3MEPEHWUs] 3HAYeHWs BXOOHOro napameTtpa, obpaboTkm wn

npeobpasoBaHus.
Mnugukatop

NTM-16

pa60TaeT noa ynpaslieHnem CoBpeMeEHHOro, BbICOKOMHTEIrpnpoBaHHOIO

MuKkpokoHTponnepa RISC apxuTekTypbl, M3roTOBNEHHOrO Mo BbiCOKOCKOpocTHOM KMOI TexHomorum ¢ HU3Kum
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3HepronoTpebneHnemM. B NOCTOSIHHOM 3anoOMUHAKLWEM YCTPOMUCTBE pacnonaraeTcst 6onbLioe Konmy4ecTso yHKLUIA
ONna peweHuss 3agady KoHTpons. [locpencTBOM  KOH(MIYpUPOBaHUS MONb3OBaTeNlb MOXET CaMOCTOSTENbHO
HacTpavBaTb MHAMKATOP Ha peLleHne onpeaeneHHbIX 3a4ay.

Mupukatop NTM-16 ocHalwieH aHanoro-uMdpoBbiM npeobpas3oBatenemM, ya3namu LMGPO-ANCKPETHOIO
BblBOAA, CTOPOXEBbIMW CXeMaMW [Afs KOHTPONSA LUMKNOB paboTbl NporpaMmbl, 3HEProHE3aBUCUMOW MNaMSATbO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHUrypaunm n AaHHbIX.

BHyTpeHHAs nporpamma uHamkatopa UTM-16 (OyHKUMOHMPYET C MOCTOSIHHbIM BPEMEHHbIM Luknom. B
Hayane Kaxgoro uukna BHyTpeHHen paboyen nporpaMmbl CUUTBIBAETCS 3HAYEHWE aHanoroBoro BXo4a,
nNpov3BOANTCA cuuTbiBaHME M 0OpaboTka knaeBuaTtypbl (nogaBneHve apebesra M obHapyXeHue OOCTOBEPHOCTU),
npMem KOMaHg W [aHHbIX W3 rocnefoBaTenbHOrO uHTepdenca. [py nomowm 3TUX BXOOHBIX CUrHamNoB
OCYLLECTBMSAKTCH, B COOTBETCTBUM C 3anporpaMMyMpoBaHHbIMU (PYHKLMAMK U MONb30BaTENbCKUMK NapameTpaMmu
KOHpurypauum, Bce pacyeTbl. [locne aToro ocylecTBnseTca BbIBO4 UHOPMaLMM Ha aHanoroBbli U ANCKPETHbIE
BbIXOAbl, WHOVKAUMOHHbIE 3NEMEHTbl, a Takke uKcauMsa BbIYUCIEHHLIX BENUYUH ANS pexuma nepegayn
nocnegoBaTenbHOro MHTepgenca.

3.8.1 MNpuHUMN paboTbl 6NO0KOB 06PaGOTKM aHaNOroBoro Bxoaa

AHanoroBsbIi cUrHan nMmeet npouedypy obpaboTtku. [laHHasa npoueaypa nucnonb3yeTcs AN NpeacTaBneHns
aHarnoroBoro curHana B HeobxoAnMon nons3osaTtento opme (HOPMUPOBAHHBIN CUrHAN B TEXHUYECKUX eAuHMLaXx).
Ha pucyHke 3.4 nokasaHa cxema 06paboTku aHanoroBoro Bxoaa.

Ha pucyHke npuHaTble cnegyoLmne 0003HaYEHUs:

1. Qurbmp umMmnynbCHbIX Momex. Wcnonb3yeTcs [Ans NodaBneHusi WMMynbCHbIX nomex. Onpepensietcs
napametpom AIN.05 «MakcumanbHast ONMUTENbHOCTb MMMYNbCHOW nomexmy». Ecnn B kakom nubo uumkne
N3MEpPEHUS TEXHOMOMMYECKOro MnapamMeTpa OOHapyXXeHO ero M3MeHeHue, TO npeanonaraeTcs BO3MOXHOCTb
OENCTBMS MOMEXU U BbIXOAHOW curHamn ccopmupyeTtcs (C y4ETOM YCPEeOHEHUS] U3MEPUTENbHBLIX 3HAYEHWUIA) NO
NCTEYEHUN YCTAHOBIIEHHOrO BPEMEHM ANMTENBHOCT NOMexXW. To eCTb, eCnu ANUTENbHOCTb U3MEHEHNS CUrHana
bonble 3agaHHOrO Tromexw, TO 3TO WM3MEHEHME pacuUeHVMBAeTCA Kak eCTeCTBEHHOe W MpuHUMaeTcs B
AanbHenwyo 06paboTky C 3a4epXKKoW BpeMeHU Trowexw. PaboTa gaHHOro cunbTpa BHOCUT AOMNOMHUTENBHOE
TPaHCNOPTHOE 3anasfgblBaHne B CUCTEMY PEerynupoBaHWs, KOTOpPOe paBHO BenuynHe napametpa
«MakcMmManbHast ANMTENBbHOCTE MMMNYNbCHOW nomexu». [1o3aTomMy Bcerga Hy>XHO CTPEMUTLCS MUHUMU3NPOBATh
[OaHHbIA napameTp.

2. Modynb Hopmanuszayuu cueHana. JTOT MOAYNb HOpManuayeT BXOOHOW aHanoroBbii curHan. BaxHow
byHKUMEN JAaHHOrO MOAYNS €CTb KOHTPOIb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro cMrHana Ha
10% 3a [gmanasoH, KOTOpbIA YyCTaHaBnMBaeTCs MNpu KanubpoBke WHOMKATOpa, MOAYMb MOCbINaeT curHan
WHAMKATOPY O HEAOCTOBEPHOCTM AaHHbIX B kaHarne. Npy 3TOM ecnv CUrHan Hxe Unu Bbille AaHHOro AnanasoHa
Ha LMPOBOM Aucninee roput «Cr ry». B 0GOWX Cryyasix reHepupyeTcsi cobbiTie «pa3pblB JIMHUW CBSI3W C
AaT4YMKOM.

3. [lapamemps! kanubposku. OnpenensitoT TOYHOCTb KaHarna U MEHSAOTCS MPpKU 3aMeHe AaTyvka Unu nepexone Ha
Apyro tun gatyuka. MNMogpobHee o0 KanmMbpOBKax aHanoroBblX BXOLOB CMOTPWUTE B pasfenie MOCBSILLEHHOMY
KannbpoBkam.

Yaobers mern AINT Mmepgedc

I |

| | | |

| || Hmepgeicns = | |
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| r—iiilimm 7 e s & 4 | | :
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PucyHok 3.4 — briok-cxema ¢hyHKUUOHasbHbIX 6510K08 HopManusayuu u macwmabupogaHusi

4. 3kcrioHeHyuanbHbIl unbmp. GunbTp MCNonNb3yeTcs ANs nodaBrieHus MoMex, a Takke ANnS MNoAaBreHus
«apebesray MHOMKaLUM (4acTbiX M3MEHEHWUI MOKa3aHusl UHAMKaTopa M3-3a konebGaHui BXOAHOro napameTpa).
Onpepensetca napameTpom AIN1.04(AIN2.04) «[locTosiHHas BpeMeHu umdpoBoro ounbTpar.

5. Modynb macwmabuposaHusi cueHana. AToT ModyNnb NUHeapu3yeT U MacluTabupyeT BXOAHOW cUrHam corfacHo
3aJjaHHON nonb3oBaTeNneM HOMUHAIbLHON CTaTUYECKOW XapaKTepUCTUKM [aTyuka, KOTOPbIA MOAKIIYEH K
AaHHOMY BxoAy. VimeeTcs B BUay, YTO MMEHHO 3eCb BbIOMpaeTCcsa TUM NOAKIOYEHHOIO K KaHany Aatymnka. Takke
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B 9TOM MOAyrfe eCTb BO3MOXHOCTb M3BMeYeHus KBaapaTHOro KOpHsS u3 Bxogswiero curHana. lNMonb3oBaTtenb
UMeET BO3MOXHOCTb NTMHeapmn3oBaTh CUrHam no COOCTBEHHON KPUBOW NMHeapusaumm.

6. Tabnuya koopOuHam fuHeapu3ayuu cueHana. JaHHas Tabnuua onpegensieT KOopAMHaTLI NONb30BaTENbCKOW
nuHeapusaummn, napameTpbl KOTOPOW 3a4al0TCA Ha yPoBHE KoHurypaumm LNX n LNY.

7. Modynb Koppekyuu aHano2oeo2o exoda. B aTom moagyne curHan, npeobpasoBaHHbIV B NpeablayLimx 6rokax,
cMmellaeTca Ha 3agaHHoe nonb3oBaTenem (ypoBeHb COR) 3HayeHue. 3HayeHue KOppeKuMu cymmupyeTcs C
BXOAHbIM CUrHamoMm WNM BblMUMTAETCSA U3 BXOOHOrO CWUrHana, B 3aBMCMMOCTM OT 3Haka KoadhduumeHTta
KOppeKunu.

MpumeyvaHwue:

1. MNpu BbIGOPe TMNa AaTyvMka C 3a4aHHbIM AUANasoHOM M3MEpeHWsl, B MOAyrne Hopmanu3auuuM curHana
napameTpbl BLICTABMAOTCA aBTOMATUYECKN N U3MEHEHME X 3ab0KMPOBaHO.

2. Tpu nHTepdencHOM BBOAE HAaCTONKM MOAYMA HOpManusaumm n dunbTPOB He UMEIOT CMbICHa, Tak Kak curHan
no nHTepdency nepepaeTcsa cpasy B MoAysb MacliTabupoBaHus curHana.

3.8.2 MNpuHUMN paboTbl 6roka curHanusauum

MpuHUMN paGoTbl 6rioka cMrHanu3aumm nokasaH Ha pucyHke 3.5.

Briok curHanusaumm

Max

Min

BbIxog napameTpa 33
CHrHANWZALMOHHBIE YCTABKM

PucyHok 3.5 — briok-cxema 6rioka cugHanusayuu

KoHTponb Bbixoga napamMeTpoB 3a rpaHuubl YCTAaBOK CUrHanmM3auum nNpoM3BOAMTCA ANs KaXdon w3
BENWMYMH. NS KaXgoro u3 aTux napameTpoB YCTaBKM MUHUMYMa, MakCMyMa U rMcTepesnc 3a4aeTcsl Ha YPOBHSIX
KOHdWrypaumm 3Tvx napaMmeTpoB. Takke 3TV YCTaBKM MOXHO 3ajaBaTb vepe3 MHTepdenc B COOTBETCTBYHOLLMX
pernctpax. CooTBeTCTBYIOLIME PETUCTPLI YKa3aHbl B Tabnuvue B.1.

MHavkaTopbl Ha nepedHert naHeny nokasblBaloT CUrHaNM3aumio Toro napameTpa, KOTOpbI BbIBOAUTCS Ha
LMdpoBOM AUCNEN.

CurHanum3aumsi MoXeT ObITb ¢ 3anomMuHaHvem n 6e3. Ecnv napameTtp oTobpaxeHns curHanusaumm BblbpaH
SYS.05=0001 (c 3anoMuHaHuem), TO Mpu NPEBbLILLEHNN N3MEPSEMON BEMMYMHOW YCTaBOK CUrHanNM3aumMm nHaMKaTop
CUrHanu3auum HauyvMHaeT muratb. Korga onepatop 3aMeTun BbIXO nNapamMeTpa 3a yCTaBKu CUrHanuM3aumum oH MOXeT
KBUTMPOBATbL CUrHan knasuwen «Baigy.

3.8.3 NpuHuMn pa6oTbl MHOroBxogoBoro «UJIMU».

BasoBble guckpeTHble Bbixoabl AL.01 1 AL.02 moryT 6bITb HAaCcTpoeHbl Ha noruky paboTel AL.O1(AL.02)=7 -
mHoroexogoBsoe « JTN», npu aTom B NyHKTax MeHio 7 1 8 ypoBHs AL, Heobxoaumo BblbpaTh AvanasoH AUCKPETHbIX
BbIXOAOB, Npo cpabaTbiBaHWe KOTOPbIX 1 ByaeT curHanusnposaTb MHorosxogosoe « NNy, Kaxabii n3 BelbpaHHbIX
B AvanasoHe AMCKPETHbIX BbIXOAOB MOXHO HacTPOWTb Ha CBO NOrMKy poboTbl. Takum obpas3om Ha oguH 6a3oBbin
OMCKPETHBIN BbIXOA MOXHO 3aBECTW CUrHanusaumio no sceM 16 aHanoroBbiM BXOAAM.

3.9 NMpuvHUMN paboTbl NTOrM4YECKOro yCTpomcTBa

Jlornyeckoe ycTponcTBo MMeeT crieayowmne QyHKLUNN:

® KOMMnapaTtop (YCTPOMNCTBO CPaBHEHNS);
® CUrHanusartop;
® [1BYXMO3ULIMOHHBIN perynsaTop.

HacTtpoiikn nornyeckoro ycTporcTBa Npon3BoasiTCs Ha YPOBHE HACTPOWMKM OUCKPETHBIX BbIXOLOB.

MpuHUMN paboTbl NOrMYeckoro ycTporcTBa nokasaH Ha pucyHke 3.6. B nyHkTe meHio AL BbiGupaeTcs
WCTOYHMK aHarioroBoro curHana pAns ynpaBneHus OWCKpeTHbIM Bbixogom. Ha pucyHke 3.6, ons npumepa,
WCTOYHMKOM YMNpaBrieHusi NepBbiM OWCKPeTHbIM Bbixogom AL1 BbibpaHa mamepsiemas BenuyvHa obpaboTaHHas
BTOpPbIM (*)yHKLI,VIOHaJ'IbeIM Onokom HOpManusauum m MaCLIJTaﬁl/IpOBaHVIFl, a Onda BTOPOro AMCKpPETHOro Bbixoda —
BbIXOZ NEPBOro pyHKUMoHanbHoro 6noka.
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B nyHkTe meHio AL.00 BbIbMpaeTcs norvka paboTel NOrMyeckoro ycTporcTea. Ha pucyHke 3.6 nokasaHo kak
paboTaeT komnapatop - 8 3oHe MIN-MAX. CurHan dopmMupyeTcsi Ha BbIXOA4E, KOrga BXOLHOW CUrHam Haxogutcsi
mexay yctaekamm MIN 1 MAX. 3HauyeHne aTux yCTaBOK 3adaeTcsi B MyHKTax MeHo AL.02..04.

Jlornyeckoe ycTponcTBO

CpaBHeHue BxoaHoro curHana ¢ yctaBkamm MIN-MAX DO1
AL100 | Jloruka pa6oTtbl (0003 - B 30He MIN-MAX)
|
PV2 |
! N\
AL1.03 | MAX ! :
| ' '
ALLO4 | Hist ; ;
i E i
ALLO2 | MIN | ;
' : ' ' — et
qJOpMVIpOBaHVIe BbIXOAHOIoO CUrHana
Ky o
| l ' ' l
: : : : Buikn/B
i I I R AL]_ bIKI/BKI
AL1.05= | | | |_ ¢
=0(T) ! -
| T )

PucyHok 3.6 —=[Quazpamma pobomsi fio2udeckux ycmpolcme

YnpaBnsaTe fOrMYeckMM YCTPOMCTBOM (ero OTKMYeHWeM), 0OOBLLIEHHON CUrHanmm3aumen MOXHO Takke
Yepes nHTepdenc.

BbIxogHOM curHanm norm4eckoro yCTpoucTBa MOXET ObiTb CTAaTUYECKUM UMW UMMYMbCHBIM (AMHAMUYECKUM)
C 3apaHHoW AnvHow wumnyneca. [Mpu cTaTtuyeckoM BbIXOOHOM CWUrHame norMyeckoe YCTpPoWCTBO dopmMupyeT
FNIOrMYECKY0 eAMHMLY Ha NPOTSXEHUM BPEMEHW, KOrAa napameTp BXOAMT B 30HY 3aaHHyto normkon pabotel. A npu
WUMMNYINbCHOM BbIXOAHOM CUrHane AfiMHa BbIXOLHOIO MMMNynbca 3agaetcsa B NyHkTe meHw AL.05. Ha pucyHke 3.6
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvBKO CO BpEMEHEM ANUTENBHOCTM umnynbca T.

Bbixog noruyeckoro yctponctaa (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (DOPMUMPYET COCTOSIHNE
pene BbIKJI1/BKI1. Takke 3Ha4yeHne BbiIxo4a NOrMYECKOro yCTpOMCTBA 3anvchbiBaloTCs B pernctpbl (cm.1abn.B.1).
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4. Acnonb3oBaHMe NOo Ha3HAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OFPaHUYeHUA NPU UCNONb3OBaHMU MHAMKaTOpa

4.1.1 MecTo yctaHoBkM nHamkatopa UTM-16 gomkHO oTBevaTb cneayroLmmM yCnoBusm:

- obecneymBatb yaobHble ycnoBus Ans o6CnyXMBaHUS U AEMOHTaxXa;

- Temnepartypa 1 OTHOCUTENbHAs BMaXXHOCTb OKPY>KatoLLLEro Bo3yxa AOMMKHa COOTBETCTBOBATb
TpeboBaHUAM KNMMaTUYECKOro UCMONMHEHMS MHAMKATOPa;

- OKpY>KaloLLasa cpefa He JOIMKHa coaepaTb TOKONPOBOAALLMX NPUMECEN, a Takke NpMMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanemn nHamkaTopa;

- HaNPSXXEHHOCTb MarHUTHbIX MOMEN, BbI3BaHHbIX BHELUHMMWU UCTOYHUKaMKU NepeMeHHOro Toka Yyactotomn 50
"4 MNK BbI3BAHHbLIX BHELLUHUMW UCTOYHMKaMM MOCTOAHHOIO TOKa, He AommkHa npeBbiwatb 400 A/wm;

- NapameTpbl BUOpauumM A0MMKHbl COOTBETCTBOBATbL MCMNOMHEHU0 5 cornacHo FTOCT 22261.

4.1.2 Mpwu akcnnyaTauum nHankatopa HeobxoanMOo UCKMYUTB:
- nonagaHve TOKONPOBOAALLEN MbINN UMW XUAKOCTU BHYTPb UHAUKATOPA;
- Hanuune NOCTOPOHHMX NpeaMeToB B6NU3M MHOUKaTopa, YXyALWalLWmX ero eCTeCTBEHHOE oXNnaXaeHune.

4.1.3 Bo Bpems akcnnyataumm HeobxoouMMO cneautb 3a TeM, 4Tobbl NOACOeAUHEHHbIE K WHAUKATOPY
npoBoAa He nepenamMbiBanivCb B MECTax KOHTaKTa C KNnemmMamu U He MMEenu NOBPeXaeHNN N30nauun.

4.2 nOAFOTOBKa MHAOUKaATOpa K MCNoJib30BaHUIO. TpeGOBava K MeCTy YCTaHOBKMU
4.2.1 OceoboguTte nHANKaTOp OT YNaKoBKMU.

4.2.2 Tlepen Havanom MOHTaxa MHOUKATOpa HEOOXOAUMO BbIMOMHWUTL BHELWHWA ocmoTp. [lpu 3aTom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXAHUYECKNX MOBPEXOEHUN.

4.2.3 Haukatop UTM-16 paccunTaH Ha MOHTax B LLMTE UMK Ha NynbTe.

4.2.4 VHOuKkaTop [OIMKEH YCTaHaBMMBaTbCA B 3aKPbITOM B3pbiBOOE30MacHOM W MoxapobesonacHoM
nomelleHnn. Ucnonb3ynte vHAuKaTop Npu TemnepaTtype W BnaxHOCTW, OTBevalLwmx TpeboBaHUSM M yCroBUSM
aKcnnyaTauun ykasaHHbIM B rnase 1.3 HacTosILen NHCTPYKLUN.

4.2.5 He 3arpomoxpgante NpocTpaHCTBO BOKPYr YCTPOWCTBa ANS HopMarnbHoro tennoobmena. Oteegute
[OCTaTOYHO MecTa ANs1 eCTEeCTBEHHOW BEHTUMAUMKM yCTponcTBa. He 3akpbiBalTe BEHTUMAUMOHHbIE OTBEPCTUA Ha
koprnyce ycTpowcTtsa. Ecnm nHgmkaTop noaepraeTcsi HarpeBaHuio, Ans ero OXNaxAeHus A0 TeMnepaTtypbl HubKe
70°C ucnonb3ynTe BEHTUNATOP.

4.2.6 abapuTHble 1 NpUcoeanHUTENBHbIE pa3mepbl MHankaTtopa NTM-16 npvBeaeHsbl B NpunoxeHumn A.

4.3 CoeanHeHue ¢ BHEWWHUMUN ycTponcTBaMu. BxoaHble N BbIXOAHbIE Lenu

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

4.3.2 KabenbHble cBs3W, coeguHsowmMe wuHaukatop WTM-16, nogkniovaroTcs 4Yepe3  KreMmbl
COeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aenctBytowmx "lMpaBun  ycTpoicTea
ANeKTPoyCTaHOBOK".

4.3.3 lNopakntodyeHne BXOAOB-BbIXOAOB K uHAMkaTopy UTM-16 npou3BOoAAT B COOTBETCTBUM CO CXeMaMu
BHELLUHUX COEAMHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.3.4 Tpwv NOOKMYEHNUN TNVHWA CBA3M K BXOAHBIM W BbLIXOAHBIM KreMmaMm MpuUHMManTe Mepbl No
YMEHbBLUEHNIO BIIUSIHUS HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNKN) BbIXOAHbIE LUyMOnoAaBnsoLme
GunbTpbl AN uHAMkaTopa (B T.4. ceTeBble), LymonodaBnsalowme uNbTpbl AN nepudepuinHbiX YCTPOUCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble PUNbTPbLI aHaANoroBbIX BXo4oB uHankatopa NTM-16.

4.3.5 He ponyckaeTtca o6beanHsATb B OAHOM Kabene (KryTte) uenu, no KoTopbiM NepeaaloTcsl aHanorosbIe,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHbIE CUTHArNbHbIE WIWM CUITbHOTOYHbIE CWUMOBbIE Lenu. Ons ymMeHbLUeHUsi
HaBEOEHHOro LWymMa OTAENUTE JIMHUM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASALMNE 3HAYUTENbHbIE TOKW, OT
OpYyrMX NUHWIA, a Takke u3beraWTe napannenbHOro unu obuiero MNOAKMIOYEHUS C NMHUAMW MUTAHUS NpwU
NOAKNIYEHUN K BbIBOJAM.
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4.3.6 HeobxoamMmocTb 3KpaHVMpoBaHWsa kaberneln, No KOTopbiM nNepegaeTcs MHAOpMauusi, 3aBUCUT OT
AnvHbl kabenbHbIX CBSI3eM U OT YpPOBHS MOMEX B 30HE Mpoknagku kabens. PekomeHpyeTcs ucrnonb3oBaTb
nsonupyrowume Tpyoku, kaHanbl, MOTKN MW SKPAHUPOBAHHbIE NIMHUN.

4.3.7 [TllpumMeHeHWe SKpaHUPOBAHHOMW BUTOWM Mapbl B  MPOMbLIWIEHHLIX YCMAOBUSX  ABMSETCA
npeanoYTUTENbHBbIM, MOCKOMbKY obecneymBaeT MorlydyeHUe BbICOKOrO COOTHOLUEHMS CUrHan/lym u 3awuty oT
CUHA3HON NOMEXM.

4.3.8 lMNopakniovanite ctabunusaTopbl UMK LWYMONOAAaBRsaoWmMe unbTpbl K NepudepruinHbiM yCTponcTBam,
rEHepUpYOLWMM  3MEKTPOMAarHUTHble W MMMYMbCHbIE MOMexXu (B 4acTHOCTM, MoTopaMm, TpaHcdopmaTtopam,
coneHomgaMm, MarHMTHbIM KaTyLLUKaM 1 Apyrum yCTPOMCTBaM, MMEIOLLMM U3MNyYatoLme KOMMOHEHTbI).

4.4 MopgKknro4veHne 3NeKTPoONUTaHUA MHAUKaTOpPoOB

4.4.1 BHUMAHMUE!!! Tlpn nogknioyeHWn 3neKTponuUTaHWs MHOUKATOpPOB coOnoaaTh ykasaHus Mmep
6e3onacHocTy pasfena 6.2 HacTosLLEero pykoBOACTBa.

442 [Onsa obGecneveHns crtabunbHo paboTbl obopygoBaHusa konebaHWs HanpsXeHWs W 4acToThbl
nuTaloLLEen aNeKkTpoceTn AOMKHbI HAXOAMUTLCA B Npefenax TeXHU4eckux TpeboBaHun, ykasaHHbIX B pasagene 1.3, a
ONS KaXKOoro COCTaBSAOLLEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PyKOBOACTBaMU Mo akcrnyaTaumun. Npu
Heo6XoAMMOCTH, AN HEMPEPbIBHbIX TEXHOMOTMMYECKMX MPOLLECCOB, AOMKHa ObiTb MpegycMoTpeHa 3awimTa ot
OTKITHOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NMOLAYM IMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHNKOB BecnepeboinHoro
nUTaHus.

443 [Ona vwHOUKATOPOB C WCMOMHEHWEM ANs NUTaHWs OT CeTu nepemeHHoro Toka 220B. lNpoeoaa
ANEKTPONUTaHNA CeTU nepeMeHHoro Toka 220B nogknoyaTes pa3beMHbIM COeAMHUTENEM.

4.4.4 YctaHaBnvBas LWyMONOAaBnsaowmni dunbTp (CUrHanbHbIN Unv ceteBoin), 06sa3aTensHO YyTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHwe W nporyckaemble Toku). Pacnonarante dunbTp Kak MOXHO Brvke K
WHAMKaTOPY.

4.5 KoHdmrypauma mHaukaTopa

4.5.1 NngukaTtopbl NTM-16 KOH(bUrypupytoTcs npyv NOMOLWM NepefHen naHenu vHaukaTtopa unm yepes
ranbBaHWYECKN pasfeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To nos3BomnsieT Takke MCNonb3oBaTb
npubop B kKa4ecTBe yAaneHHoOro MHAMKaTopa npu paboTe B COBPEMEHHBIX CETAX yrpaBneHus n cbopa nHdopmauuu.

4.5.2 MapameTpsbl KOHUrypauumn nHamkatopa TM-16 coxpaHalTCa B SHEProHE3aBUCMMOWN NaMATH.

4.5.3 MNMporpamma koHurypauum nHiamkatopa MTM-16 gomkHa GbiTb COCTaBneHa 3apaHee u ocopmrneHa B
BMAe Tabnuubl (CM. NnpunoxeHue B), 4to n3baesut nonb3oBaTens oT owMBOK Npy BBOAE NapameTpoB KOHUIypauuu.

4.5.4 HasHayeHne 3neMeHTOB fnepedHen naHenu, HasHayveHwe CBETOAMOAHbLIX MHAMKATOPOB M KnasuLu
npencrtaBsneHo B COOTBETCTBYHOLLMX pa3aenax rmasbl 3. MNopsgok KOHCbVII’ypaLWIVI N3NOXEH HWXe B pasgene 4.7.

4.6 Pexxsum PABOTA

MH,EI.I/IKaTop nepexoauT Ha 3TOT PEeXUM BCSIKUWA pas, Kkorga BKrn4yaeTcd nutaHue.

M3 aToro pexxuma MOXHO nNepevitu B peXMm KOHUrypaumm u HacTpOoeK.

Bornee petanbHO pexvm paboTbl, PeXUM 3aWUTbl U PEXMM KOHUIypauum OnucaHbl B MOCMEAYHLLIMX
pasgenax AgaHHoOW rnasbl. [lnarpaMma pexumoB paboThbl, 3awmnTbl U HacTpoek uHaukatopa MTM-16 npuseaeHa Ha
pucyHke 4.1.

B npouecce pabomsl MOXHO OCYLLECTBNATb MOHUTOPUHT, T.€. BM3yarbHO OTCEXUBaTb TEXHONOMMYECKMIA
napameTtp. Kpome TOro, MOXHO OTCNEXuBaTb Ha CBETOAMOAHbIX WHAMKATOpaxX CWUrHanbl TEXHONOrM4eckom
CUrHanm3auumn nNpy NPEBbILLEHNN BEPXHETO UMW HIMKHETO NpedenoB OTKNOHEHMs. Tak e C NOMOLLbI CBETOAMOAHbIX
WHAMKaTOPOB MOXHO HabnoaaTh 3a COCTOSHUEM AUCKPETHbBIX BbIXOOB.
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3
|

[NutaHne BKIOYEHO

Pexum PABOTA

PucyHok 4.1 - [Juaegpamma pexumos pabombi u HacmpoUliku uHOukamopa TM-16

MooyepeaHas MHAMKALMS OCYLLECTBAAETCA yaepxaHnem Bonee 3 cekyHa knasuium [NekHT].

4.7 Pexxum KOHOUTYPUPOBAHUE

e C MOMOLLbLIO 3TOr0 pexumma BBOOAT napameTpbl nHaukatopa WTM-16, napameTtpbl curHanusauuu
OTKMOHEHW, napameTpbl unbTpa, napameTpbl TUNa Bxo4a, napameTpbl KanubpoBku, napameTpbl BbIXOAOB M
CMCTeMHble napameTpbl.

e Kaxgoe 3agaHHOe 3HayeHWe (dNEMEeHT HacTPOWKM) B pexume KoHdurypauum HasbiBaeTcs
"napameTtpom".

e [lapameTpbl, ucnonb3yemble B MHAuMkaTope WTM-16, crpynnupoBaHbl B YpOBHW W NpeAcTaBrneHbl Ha
anarpaMmme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - [Juaepamma yposHel pexxuma KoHghuaypayuu u Hacmpoek
4.7.1 Bbi30oB pexuma KOHdUrypaumm u HacTpoek

1. BbI30B ypoBHeN KOHurypaumum n HacTpoek ocyuecTtsnseTca us pexuma PABOTA anuTtenbHbiM, 6Gonee
3-X CeKyHA, HaxkaTueMm KnasuLiu [0].

2. Nocne atoro Ha aucnnen NAPAMETP BbiBoguTcst MeHo BBoga napons: «PS» «0000».

3. C nomoupbto knaemw nporpammupoBaHnst A ¥ BBecTu naposb: «PS» «0002» 1 KpaTKOBPEMEHHO HaxaTb
knasuwy [&].

BHUMAHMUE!

Ecnv naponb BBeAEH HE BEPHO — MHOUKATOP NEPENaeT B peXuM UHOUKaUUU.

Ecnv naponb BBeAEH BEPHO - TO UHAUKATOP NEPEVAET B PeXUM KOHghuaypayuu.
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PexuM KoHMrypaumum oTnuyaeTcs oT pexuMa UHAMKALUU TeM, YTO B JaHHOM PEXVMe 3HaYeHus!
napameTpoB BbIBOASATCS Ha LUDPOBOI ANCNIei B Mu2aouem pexuve.

4. Ha undpoBom gucnnee nosiBUTCA Ha3BaHune ypoBHsi kKoHdurypaumm: AIN...Load. BeibpaTb
COOTBETCTBYIOLUMIA KOHTYpP Knaeuwamu «NekH A » un «NekH ¥ » (Homep BbIGpaHHOro kaHana otobpaxaeTcs, B
pexmme KOHUrypupoBaHue», kak cBedeHne ogHoro n3 16 curHanusaTopos BbIXoAa napameTpa 3a npegensl
CuUrHanmsauun).

5. Mocne BbIGOpa HYXHOMO YPOBHSI HYXHO HaXaTb KPAaTKOBPEMEHHO KNaBuLly noateepxaeHus [&].

6. BoibpaB HeobxoaMMbIN MYHKT MeHio knasuwamuv AV, Ana moaudukauuu napametpa Heobxooumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuwly [¢'].

7. Ha undposomM agucnnee B mMusarouweM pexvMe BbiBEAETCS 3HAYeHMe napameTpa BblIOpaHHOro nyHkTa
MeHI0: Hanpumep, «0001».

8. C nomoLupblo knasuw nporpammuposaHust A ¥, npu Heob6xoaAMMOCTU, MPOU3BECTU U3MEHEHWNE 3HAYEHNS
BblIGpaHHOrO MapaMeTpa, KpaTKoBpEeMeHHO HaxaTb knasuwy [&] — uHAOuMkaTop cHOBa nepenaeT B PEXWUM
KOHMrypaumm — Ha undpoBOM AUCTee NOSBUTCS HOMEP NPEXHEro BbIBPaHHOrO MyHKTa MEHHO.

9. C nomoLLbto knasvL nporpaMmmupoBaHus A ¥ yCTaHOBUTb criefylolmnii Heob6xoanmbl Ans N3MeHeHus
NYHKT MEHI0, U T.A. NOKa BCe HeobxoanMble NapamMeTpbl HA AaHHOM YPOBHe KOoHUrypaummn He 6yayT u3MeHeHb!.

10. [ins Toro, YToBbl BEPHYTCS K BLIBOPY YPOBHS KOH(UIypaLmmn Heobxoanmo HaxaTb knasuiuy [O].

11. Janee BbiGpaTb criedytoLert ypoBeHb KOHMUrypaumm, KOTOPbIN HY>XHO U3MEHWUTb. [TOBTOPUTL MYHKT
5-10. N Tak oo Tex nop, noka He ByAyT N3MEHeHbI BCE HY>KHblE€ YPOBHU KOHMUIypaLmm.

12. BbizBaTb ypoBeHb SAVE «5Auf» n coxpaHuTb BCE M3MEHEHHbIE 3HAYEHWUS] B SHEProHe3aBUCMMOM
namati. [pu coxpaHeHWM napaMeTpoB B 9HEProHe3aBUMCMMOW MaMsTW BbIXOA4 W3 YPOBHA KOHMUrypauuu
OCyLLEeCTBNAETCH aBTOMaTUYECKN.

13. Ecnn uv3MeHeHHble napameTpbl He COXPaHsAlTCS B 3HEProHe3aBUCHMMOW NamATu (napameTpbl
COXpaHATCH B onepaTMBHON NamsATH) BbIXOA U3 PexnMa KOHUrypaumm ocyLwecTBnseTcs AnnTenbHbIM, 6onee 3-x
cekyHa, HaxaTheM knasuiun [Q] Unn No UCTEUEHNN BPEMEHN 2-X MUHYT.

4.7.2 Bnok KOHTpons ownb60okK

B cucteme BO3MOXHbI OLUMOKN TPEX TUMOB.

1) «Owmnbka Bxopga», Koraa BXOLHOW CUrHam BbIXOAMT 3a npedensl AOMyCTMMOro AuanasoHa C
nocnegytowlen nHaukaumen Err Ha aucnnee NMAPAMETP. BO3MOXHO He NOAKIMOYEH CUrHarn Unm curHan BbIXoauT 3a
rpaHuubl AnanasoHa.
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4.7.3 HazHauyeHue ypoBHeln KoHdurypaumm

Tabnuvua 4.1 HazHaueHve 1 UHAMKaLUS YpOBHEW KOHbUrypauum

Ha3HauyeHue ypoBHs HasBaHue UHaunkauusa

HacTpolika napameTpoB gyHKLMOHaNLHOro 6roka AIN
HopManusaummn U mactabupoBaHus | ﬂ
HacTpoiika napamMeTpoB aHarnorosoro ebixoaa AO AOT H
(Mcnonb3yeTcs Npu ycnoBun 3akasa onuum) D
HacTtporika napameTpoB gnckpeTHoro Beixoga DO1 unu l l

~ - ALl
HacTpolika 0606LEHHON CUTHANM3aLMM. /R |
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 unn AL2 |
HacTpolika 0606LEHHON CUrHANN3aLMM. [
HacTpolika napameTpoB aucKpeTHbIx Bbixogos DO3-DO10 1DOT ‘, d D t
HacTtpolika napameTpoB ANCKPETHbIX Bbixogos DO11- 2DOT
DO18 O
HacTpolika napameTpoB AUCKPeTHbIX Bbixogos DO19- j
DO26 3DOT _] D
HacTpolika napameTpoB AMCKPETHBIX BbIxoaos DO27- |_’
DO34 4DOT D
Abcuuccenbl (X) onopHbIX TOYEK NuHeapusaumm curHana | i
noaaBaeMoro Ha yHKLMOHaNbHbIN 610K HopManu3aumm n LNRX L ,—, U
MacLiTabrpoBaHus
OpavHaTbl (Y) 0nopHbIX TOYEK NInHeapusauum curHana |
nogaBaemMoro Ha (yHKLUMOHanNbHbIN 6110k HopManusauum 1 LNRY L ,—, g
MacLTabrpoBaHus
KannbpoBka curHana nogaBaeMoro Ha OyHKLMOHANbHbIN '

CLI

610k HopManu3auum n MaclTabrpoBaHus | |
Koppekuusi curHana nogaBaemMoro Ha yHKUMOHaIbHbIV COR '
6nok Hopmanu3auum n macTabrposaHus [ D ’_
Kanu6poska aHanorosoro ssixofa AO CALO I H !
(Mcnonb3yeTcs Npu ycrnoBuK 3akasa onuum) _ R D
O6wue napameTpsbl SYS 5 H 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L D H d

B pganbHelwem no TekCTy pyKOoBOACTBA MAET CCbinka Ha napameTp B Buae XXXX.YY (Hanpumep SAVE.00), rae XXXX —
Ha3aHne YPOBHA, a YY — Homep nyHKTa MeHIo (CMOTPU PUCYHOK 4.2).

4.7.4 Bbibop napameTpoB

e [Ina nepexoga w3 pexuma Bblbopa ypoBHS B pexum Bblbopa napameTpa BbIOPAaHHOTO YPOBHS
HeoGXxoanMo HaxkaTb knasuwy [&].

e [1ns BbiGOpa NapaMeTpoB Ha KaXaoM YpOBHE He06XxoaMMOo ncnonb3oBaTth knasuwwin [A], [V].

o [pun KaXaoM HaXkaTuu KNaBuLL MPOUCXOAMUT Nepexos K criegytoLlemMy uim npeapiayLiemMy napameTpy.

e [lpn HaxaTun knaeuwun [A] Ha nocnegHem napameTpe, NPOU3ONAET Nepexod Ha MepBbii napameTp
(napameTp ¢ Homepowm 0).

o [1na noateepxaeHus Bbibopa napameTpa HeOBXOAMMO CHOBa HaxaTb knasuwy [&].

| _FlapaMe'rp 1 |

[7 MapameTp 2 j

|- MapameTp 3 |

) ¥
LﬂapameTp N J

PucyHok 4.3 - Juazpamma ebibopa napamempos Ha KaXOoM yposHe
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4.7.5 dukcmpoBaHMe HaCTpPoekK

e YTOObl M3MEHUTHL HACTPOMKM MApaMeTPOB WM YCTAaHOBKW, Monb3ynTechb knasuwamu [A] vnm [V], a
3aTeM HaxmuTe knasmwy [&]. B peaynbtaTte HacTpoika 6yaeTt sadmkcrposaHa.

e HeobXxoanMO MOMHUTb, YTO (PUKCALMA WM3MEHEHWI MPOUCXOAUT TOMbKO Mo HaxaTtuu knasuwm [¢], a
OTMeHa U3MEHEeHUI No HaxaTuio knasuwim [O].

e Ecnn B pexume KoHdWrypaumm u HacTpoek Obin Bbi3BaH napameTp And mMoaudukaumm, u He
HaXkMManacbh HU OHa M3 KNaBuLL B TEYEHNE OKONO 2-X MUHYT, nHamkatop nepenget B pexvum PABOTA. [axe ecnu
napameTp 6bir MOAMMULIMPOBAH U He Haxxumanach knaeuiwa [Q], To B TeUeHMe okoro 2-X MUHYT, Npubop nepeiiget
B pexxum PABOTA u nameHeHue He bydem 3aghukcuposaHo.

e Heobxodumo nomMHUMbL, YTO nocne mnpoBedeHus Moaudumkauum HeobxogMmMo NpPOM3BECTU 3anuch
napameTpoB (k03 PULIMEHTOB) B SHEProHE3aBMCMMYIO NamATb (CM. pasgen 4.7.5), B NpOTMBHOM cryyae BBeAeHHas
UHdOopMauus He ByaeT coxpaHeHa Npu OTKMOYEHUW NUTAHUSA MHAMKATOpa.

4.7.6 Pa3pelueHue koHcuUrypupoBaHusa mHaukatopa no cetm ModBus. 3anucb napameTpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napamMeTpoB U3 3HepProHe3aBMCUMOWN NaMsTH.

KoHdpurypupoBaHue nHgmkatopa npouM3BOAUTCS Kak C NepegHen naHenn uHaukaTopa, Tak U no NpoTOoKony
ModBus (RTU). Yepes uHTepdeinc KoHDUrypupoBaHne npousBOAUTCS C MOMOLLbIO MPOrPamMMHOrO MPUIOXEHUs
MWK-koHdurypaTop (pacnpocTtpaHsaeTcsa 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro 4tobbl M3bexaTb HECaHKUMOHWPOBAHHOIO W3MEHEHWS napameTpoB KOHUrypaumm yepes
MHTepdENC CyLLeCTBYET ypO8eHb 3awumbl OOCTyNa K permctpam KoHdwurypauuu. 3anpeTuTb unv paspelunTb
OOCTYM K 3TUM PerncTpam MOXHO C BEPXHErO YPOBHS, @ Takke B MEHI0 KOH(Urypaumum nHaukartopa.

4.7.6.1 PaspeweHus koHdurypupoBaHusa no cetn ModBus.

Pa3spelueHus koHpurypuposaHus no cetu ModBus paspeluaetcsi Ha BEpXHEM YPOBHE 3anuchbio B PErncTp
158 3HauveHusa «1». Ecnu B aTomM pernctpe Haxoantest «0», TO KOHUIypMpoOBaHUE Ha BEPXHEM YPOBHE 3arpeLueHo.

C nepegHen naHenu wWHAOMKaTOpa paspelleHne nporpaMMypoBaHUs OCYLLECTBNAETCA Ha YpPOBHE
koHdpurypauum LOAD npu Bbibope napametpa LOAD.00=0001.

HeobxooumMo MOMHWTBL, YTO MOCne 3arpy3km KoHdwurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B SHEPro3aBMCMMOW NaMSATU.

4.7.6.2 3anucb napameTpoOB B 3HEProHe3aBMCUMMYIO NaMATb.

3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMYI NaMATb IpouU3800uMmMcs cnepyroLmm obpasom:

1) npon3BecT MoguduKaumio BCeX HE0OGXoANMbIX MapaMeTpoB.

2) yctaHOBWTb 3HaveHune napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [J].

4) va gucnnee NMAPAMETP nosiBatca cuMBonbl "Su U, yka3blBasi O TOM, YTO MPOMCXOAUT onepauus
3anncu B 9HeproHe3aBUCUMYIO NaMSThb.

5) nocne ykasaHHbIX onepauuin GyneT npousBedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HEproHesaBMCUMYI NamsiTe. [locne nNpoBefeHWs 3anvcu napameTpoB UHAMKaTop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.01 aBTomaTtumdeckmn yctaHaesnueaetcsa B 0000.

4.7.6.3 3arpy3ka napameTpoB U3 3Hepro3aBUCUMOW NamMsATH.

[nsa 3arpy3kv napameTpoB HAaCTPOEK Mofib3oBaTenst HeobxoaANMo:

1) yctaHoBUTbL 3Ha4YeHust napameTtpa LOAD.01=0001,

2) HaxaTb knaeuwy [¢],

3) Ha gucninee NMAPAMETP nosedAtca cumsonsel " Ld u", yka3biBas O TOM, Y4TO NpOMCXOAWUT onepaums
3arpy3ku norib30BaTENbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyxeHbl BCe MONb3oBaTenbCKkMe HacTponku. lMocne 3arpysku
napameTtp LOAD.01 aBTomaTnyeckn yctaHaenmsaetcs B 0000.

4.8 3arpy3ka 3aBOACKMX HaCTPOEK MHAMKATOpa

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

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

2) HaxaTb knaeuwy [¢],

3) Ha gucnnee NMAPAMETP nosBaTtca cumonbl "Ld F", ykasbiBas O TOM, 4YTO mpoucxoguT onepauus
3arpy3ku 3aBOACKUX HAacTPOEK.

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

Heob6x00umMo NnoMHUMB:

1) 4yTo Nocne 3arpy3ku HacTpoek HeobXxooMMO MPOM3BECTU 3anMCb NapaMeTpoB B SHEProHE3aBWCKUMYHO
namaTb (cM. pasgen 4.7.6), B NpOTUBHOM criyyae 3arpyeHHast MHbopMaLuus He ByaeT coxpaHeHa Npy OTKIHYEHUN
NUTaHUS MHOUKaTopa;

2) nocre 3arpy3ku 3aBOACKUX HACTPOEK, HACTPOMKM Nonb3oBaTterns 6yayT noTepsiHbl;

3) ecnu 3anucb B NamsiTb He MPOW3BOAMNACb, TO MOCHE BbIKMOYEHUSs MUTAHUS, B MaMSATUM OCTaHyTCH
cTapble HaCTPOWKU.
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4) 3aBockune HaCTpOVIKM nonb3oBaTtesib UIBMEHUTb HE MOXeET.

4.9 MNMopsapnok HaCTPOMKM aHaNoroBoro BXxoga v aHanoroBoro Bbixoaa

Mpun HacTpoiKe 1 NepecTpomke C O4HOrO TUMa BXOLHOrO CUrHana Ha Opyron Tun, Heo6X04MMO NPUBECTU B

COOTBETCTBME crnegyLee:

- mapamMeTpbl MEHIO KOHUIypaLmmn, OTBEYaloLLMe TUMy BXOAHOMO CUrHana,
- MONOXEHNA NepeMblYeK Ha nnarte npoweccopa (yCTaHOBNEHHOW BHYTPY UHAMKATOPA).
Tunbl BXOAHBLIX CUrHAMOB, 1 MNOMOXEHUs1 NepeMblvek NpuBeaeHbl B Tabnuue 4.2.

Tabnvua 4.2 — lNonoxeHns nepemblvek AN pa3HbIX TUMOB BXOAHbIX CUrHanoB

Tvun BXOQHOrO curHana

MapameTp
MEeHIo
KOHdurypauumm

MonoxeHune nepembiyek Ha nnarte npoueccopa (pPMcyHok 4.4)

AnanoroBbsin Bxopg Al (JP1-J

P16, JP3 JP4, JP5, JP6,)

'pynna 1-8 Ain

"pynna 9-16 Ain

OT1 0MA o 5 MA  RBex=400 Om AIN1.00=0000 JP1-JP16 JP3 - yctaHoBneHa JP5 - ycTtaHoBneHa
[1-2], [7-8] JP4, [1-2] JP6, [1-2]

Ot 0 MA o 20 MA, RBx=100 Om AIN1.00=0000 JP1-JP16 JP3 - yctaHoBneHa JP5 - ycTtaHoBneHa
[1-2], [5-6] JP4, [1-2] JP6, [1-2]

Ot 4 MA po 20 MA, Rex=100 Om AIN1.00=0000 JP1-JP16 JP3 - yctaHoBneHa JP5 - yctaHoBneHa
[1-2], [5-6] JP4, [1-2] JP6, [1-2]

OT0B o 10 B, RBx=25 kOm AIN1.00=0000 JP1-JP16 JP3 - ycraHoBneHa JP5 - yctaHoBneHa
[1-3], [2-4] JP4, [1-2] JP6, [1-2]

Ot 0 mMB pgo 75 mB AIN1.00=0000 JP1-JP16 JP3 - ycTaHoBneHa JP5 - ycTaHoBneHa
[1-2], [3-5] JP4, [5-6]; [7-8] JP6, [5-6]; [7-8]

OT0Bpo1B AIN1.00=0000 JP1-JP16 JP3 - ycTaHoBneHa JP5 - ycTaHoBrneHa
[1-2], [3-5] JP4, [5-6]; [7-8] JP6, [5-6]; [7-8]

TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00=0002 JP1-JP16 JP3, He ycTaHoBNeHa JP5, He ycTaHoBneHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TCM 100M, ot muHyc 50°C o nntoc 200°C AIN1.00=0003 JP1-JP16 JP3, He ycTaHoBneHa JP5, He ycTaHoBneHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TCM rp.23, ot muHyc 50°C go nmtoc 180°C AIN1.00=0004 JP1-JP16 JP3, He ycTaHoBnNEHa JP5, He ycTaHoBNeHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TCI1 5001, Pt50, ot muHyc 50°C go nmtoc 650°C AIN1.00=0005 JP1-JP16 JP3, He ycTaHoBNEHa JP5, He ycTaHoBneHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TCI1 100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C AIN1.00=0006 JP1-JP16 JP3, He ycTaHoBneHa JP5, He ycTaHoBNeHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN1.00=0007 JP1-JP16 JP3, He ycTaHoBnNeHa JP5, He ycTaHoBneHa
[1-2], [3-5] JP4, [3-4]; JP6, [3-4];

TXK (J), ot 0°C go nntoc 1100°C AIN1.00=0010 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTaHoBneHa
[1-2], [3-5] JP4, [5-6] JP6, [5-6]

TXK (L), ot 0°C pgo nntoc 800°C AIN1.00=0011 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [5-6] JP6, [5-6]

TXKH (E), ot 0°C go nntoc 850°C AIN1.00=0012 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [5-6] JP6, [5-6]

TXA (K), ot 0°C go nntoc 1300°C AIN1.00=0013 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [5-6] JP6, [5-6]

TMM10 (S), ot 0°C po nntoc 1600°C AIN1.00=0014 JP1-JP16 JP3 - yctaHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [7-8] JP6, [7-8]

TNP (B), ot 0°C pgo nntoc 1800°C AIN1.00=0015 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [7-8] JP6, [7-8]

TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0016 JP1-JP16 JP3 - ycraHoBneHa JP5 - ycTtaHoBneHa
[1-2], [3-5] JP4, [5-6] JP6, [5-6]

Ot 0 MA go 5 mA Rex=400 Om B rpynne curHanos * JP1-JP16 JP3, He ycTaHoBneHa JP5, He ycTaHoBNeHa

OT TEPMOCOMNPOTUBIIEHUS. [1-2], [5-6] JP4, [3-4]; JP6, [3-4];

Ot 0 MA 1o 20 MA, Rex=100 Owm B rpynne * JP1-JP16 JP3, He ycTaHoBneHa JP5, He ycTaHoBNeHa

CUrHanoB OT TEPMOCOMPOTUBIIEHNS. [1-2], [5-6], [9- JP4, [3-4]; JP6, [3-4];

10]
Ot 4 MA o 20 MA, Rex=100 Owm B rpynne * JP1-JP16 JP3, He ycTaHoBneHa JP5, He ycTaHoBNeHa
CUrHanoB OT TEPMOCOMPOTUBIIEHNS. [1-2], [5-6], [9- JP4, [3-4]; JP6, [3-4];
10]

Ot 0 MA go 5 mA Rex=400 Om B rpynne curHanos * JP1-JP16 JP3, yctaHoBneHa JP5, yctaHoBneHa

OT TepMonap. [1-2], [3-5] JP4, [5-6]; JP6, [5-6];

Ot 4 MA o 20 MA, Rex=100 Owm B rpynne * JP1-JP16 JP3, ycTraHoBneHa JP5, yctaHoBneHa

CUrHanoB OT Tepmonap. [1-2], [3-5] JP4, [5-6]; JP6, [5-6];

* Bbibop Tuna gatyvka Heo6XoAMMO BbICTaBUTb COMMacHO MOAKIIOYEHHOMY curHany. . [laHHbI BbIOOp KOHMUrypaumm nossonseT
OOHOBPEMEHHOE MOAKI0YEHME K OQHON rpynne BXOA0B TEPMOMETPOB COMPOTUBIIEHUSI U CUTHANOB NOCTOSIHHOIO TOKa (CM. MYHKT
4.10) 1 kK OfHOW rpyrnne BXoAOB C TepMonapamu (M. NyHKT 4.11)
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MpumeyvaHums.

1. MonoxeHne nepemblyek AN HACTPOMKM aHaroroBblX BXOOOB [OJPKHO COOTBETCTBOBATb MOJIOXKEHMUIO
nepeMblYek Ha aHanoroBOM BXOAE Ha MnaTe Mnpoleccopa, a Takke COOTBETCTBOBATb HOMEPY NapamMeTpa MEHH
KOHpurypaLuum aHanoroBoro Bxoaa, 0TBevaroLlero 3a TMn BXO4HOro curHarna.

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

3. XapakTepunCTuKn TMNOB BXOAHbLIX CUrHanNoB npueeaeHsbl B pasgene 1.

4. MNopsnok kanubpoBKM BXOOHbLIX aHaNoroBbix CUrHanoB NpueeAeH B pasgene 5.

Mepemblykm 1-8 aHanoroBbIx BXOAOB
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MepeMblykm 9-16 aHanoroBbIX BXOA0B

PucyHok 4.4 — lNonoxeHue nepembidyeKk Ha rrame rpoyeccopa u Ha Modysie aHa0208020 8bixoda

Mpwv HacTpolike 1 NepecTporke ¢ OAHOMO TuMNa BLIXOAHOIO CUrHamna Ha Apyroi Tun, HeoGXoauMo NPUBECTU
B COOTBETCTBUE NOSOXEHWE NepeMblYki Ha Moayre paclUMpPeHnst.

MonoxeHune nepembluek J1 Ha mMoayne paclwMpeHWn Ans HAaCTPOWKW aHanoroBoro BbiXoda MpuBEOEHO B
Tabnuue 4.3 n Ha pucyHke 4.5.

Tabnuua 4.3 - MNonoxeHus nepemMbivek ana pa3HbIX TUNOB BbIXOAHbIX aHANTIOroBbIX CUrHanoB

[vanasoH BbIXOAHOrO curHana IMonoxeHne nepemblYek HA MOAYNe pacluMpeHns
0- 5mA [2-4], [7-8]
0-20 MA;
4-20mMA [2-4], [5-6]
0-10B [1-2], [3-4]
Mpumeyanwe.

1. MNopsaok kKanMBpPoBKM BbIXOLHOIO aHaNoroBoro curHana npveegdeH B pasgene 5.
2. CmeLLeHune BbixogHoro curHana 4-20MA yctaHaBnuBaeTcs NporpaMmMHo.
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PucyHok 4.5 — lNonoxeHue nepembidek aHarno208020 8bixo0a Ha MoOyrie pacuupeHUs.

4.10 Mopsapok HaCTPOMKM OAHOW rpynnbl aHaNoroBbiX BXOAOB paboTarowmx ¢
TepMoMeTpaMu CONpPOTUBJIIEHUSI HA TOKOBLIW CUrHaN B NPOU3BOSILHOM KaHane (kaHanax)

PaccmoTpum ocobbivi criyyan, korga BO3HUMKaeT HeoOXOAUMOCTb U3MEPUTb YHUULMPOBAHHLIN CUrHan B
rpynne BxogoBs paboTawLmx C TepMoconpoTmerieHusMu. Kak nprMep BO3bMeM rpynny BXOAOB HAaCTPOEHHbIX Ha
TCM 100M nogkntoveHHbIM K 1-My aHanoroBomy Bxoay u curHan 4..20 MA NOAKMIOYEHHbIW K 2-My aHariorosomy

BXoZay.

[ns HacTpoviku rpynnbl aHanoroBbix BxoAoB (rpynna 1-8 wnm 9-16) Ha curHanbl OT TEPMOMETPOB
CONPOTUBINEHUSA U CUIHarbl NOCTOAHHOIO TOKa HEOBX0AUMO NepecTaBUTb NepPemMblYkU cornacHo Tabnuupl 4.4, nocne
Yyero oTKanubpoBaTk BXOAbl HA HOBblE TWMbl BXOAHbLIX CUrHaroB.

Tabnuua 4.4 — nogknyeHMe TOKOBOrO CuUrHana B rpynny BXOA4OB HACTPOEHHbIX Ha TepMOMETPbI
conpoTuBneHuna.

Tvn BXOQHOro curHana

| MonoxeHue nepeMbIvek Ha nnaTe npoueccopa (pUcyHok 4.4)

pynna 1-8 Ain

pynna 9-16 Ain

TCM 100M, ot muHyc 50°C go nntoc 200°C JP1-JP16
[1-2], [3-5]

Ot 0 MA 1o 20 MA, RBx=100 Owm B rpynne JP1-JP16

CUrHanoB OT TEPMOCOMNPOTUBIIEHUS. [1-2], [5-6], [9-10]

JP3, He ycTaHOBNEeHa
JP4, [3-4];

JP5, He
yCTaHoBreHa
JP6, [3-4];

Cxema noakno4eHus npeacrtasnieHa Ha PUCYHKe 4.6, roe |/|306pa>|<eHo NoAKIto4YeHne anda nepBoro Bxoaa
AaT4YUK ConpoTUBNEHUA, a ANnd BTOPOro Bxoaa AaTyuk C BbIXOAHbIM CUTHarmioM NOCTOAHHOIO TOKa.

HEPEMbNKM ANnA TepMoMeTpa | | nEpEMbI‘-IKM AnA TOKOBOro |

. _conpoTnenenus [1-2, 3-5] |

. currana [1-2, 5-6, 9-10] B / 7
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PucyHok 4.6 lNodknoyeHue dam4vuka nocmosiHHO20 moka (rnpu 00HO8PEMEHHOM MOOKITYEHUU MepMOMEempos8
cornpomuerneHusi K 8blbpaHHOU apyrire aHano208bix 8x0008)
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4.11 NMopsaaok HaCTPOMKU OQHOW rPynnbl aHanoroBbIX BXOA0B paboTalowmx ¢
TepmonapamMu Ha TOKOBbIW CUrHan B NpOU3BOSIbHOM KaHarne (KaHanax)

PaccmoTpum ocobbin cnydai, koraa BO3HMKaeT He06X04NMMOCTb M3MEPUTb YHUPULMPOBAHHBIA CUrHan B
rpynne Bxofos paboTaroLwmx ¢ TepMmonapamu. Kak npyumep BosbMeM rpynny BXo40B HacTPOeHHbIX Ha TXK.
Tepmonapa nogkntoyeHa K 1-My aHanorosoMy Bxoay v curHan 4..20 MA NOAKMIOYEHHbIN K 2-My aHanoroBoMy BXOAY.

[ns HacTpovku rpynnel aHanorosbix BXoAos (rpynna 1-8 unu 9-16) Ha curHansl OT Tepmonap 1 curHansl
MOCTOSIHHOIO TOKa Heo6X0AMMO NepecTaBUTb NEPEMbIYKM CornacHo Tabnuubl 4.5. [na NoAKIIOYEHNs curHana
NMOCTOSAHHOIO TOKa Heo6X0AMMO ycTaHOBUTL pe3nctop (ans curHana 0..20 MA n 4..20 MA R = 2,7 Om, ans curHana
0..5 mA R = 10 Om) cornacHo pucyHka 4.7, nocne 4ero oTkannbpoBaTb BXOAbl HA HOBbIE TWMbl BXOAHbBIX CUTHAOB.

AHanoroBbI BXoS,

@
:I] .
LOatumnk
R

PucyHok 4.7 NodknoyYeHue moKogoao cuaHarna 8 epyrnne aHano208bix 8X0008 HaCMPOEHHbIX Ha cugHasl om
mepmonap

Tabnuua 4.5 — noakNYeHe TOKOBOIO CUrHana B rpynny BXO4OB HACTPOEHHbIX HA TepMonapsi.

Tun BXOAHOro curHana

| MonoxeHune nepembiuek Ha nnaTe Npou

eccopa (pucyHok 4.4)

pynna 1-8 Ain

pynna 9-16 Ain

TXK (L), otT 0°C go nntoc 800°C

Ot 0 MA oo 20 MA, Rex=100 Owm B rpynne
CWrHaNIOB OT TEPMOCOMNPOTUBIIEHUS.

JP1-JP16
[1-2], [3-5]

JP3 - ycraHoBneHa
JP4, [5-6]

JP5 - yctaHoBneHa
JP6, [5-6]

CxeMa noakntoyeHus npeacTaBneHa Ha pucyHke 4.8, roe n3obpakeHo noaknoYeHre ansi nepeoro Bxoga
CWrHamn oT Tepmonapsl, a Anst BTOPOro BXoAa AaTyuK C BbIXOAHBIM CUTHANOM NOCTOSIHHOMO TOKa.

;FIEFEMT:MEJJEI 'r:pl\gnaipblﬁ‘ r!'l;em.mzd ;H;K(;O; 7
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PucyHok 4.8 lNodknoYyeHue dam4yuka nocmosiHHO20 moka (rpu 0OHO8PEMEHHOM MOOKIIYeHUU mepmonap K
8bIbpaHHOU epyrne aHano2o8bix 8x0008)
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5. KanubpoBka n npoBepka nHgukaropa

KaJ'IVI6POBKa MHOUKaTopa OCyLLeCTBNAEeTCA:

e Ha 3aBope-n3rotoButene npu Bolnycke MHAnMKaTopa
e [lonb3oBatenem:

- MpY CMeHe Tuna AaTtyvka,

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsaaok Kanu6pPoBKK BXOA0B AN NOAKMOYeHUs 4aTYUKOB C BbIXOAHbLIM CUrHaNoMm
NOCTOSIHHOrO TOKa

1) B pexvume koHdurypaumm yctaHoute napameTp CLI.00 «KanubpoBka HayanbHOro 3HayeHus curHana
nogasaemoro Ha pyHKUMOHarnbHbIN 610K HOpManu3aummn 1 macliTabuposaHusa». NoaknoyMTe K aHaNoOroBoMy BXoay
Al nHgnkatopa NTM-16 06pasuoBbIi ICTOYHMK NOCTOSAHHOIO TOKa W YCTaHOBWUTE BENWUYMHY curHana pasHyto 0 MA
(vnn 4 MA) B 3aBMCMMOCTM OT TUMa BXOOHOrO CUrHana kaHana, cootsetctaytollyto 0% avanasoHa.

Bo3MoxHbI ABa BapuaHTa KanvbpoBku:

- pyYHas KanmbpoBKa OCyLLEeCTBNsSeTCs Haxkumasi knasuwwn [A] vnu [ V] ycTaHoBUTE Ha gucnnee 3HavyeHue
Al B TeXHMYECKNX eauHnLax, cooteeTcTBytowwee 0%. Haxatb knasuwy [&].

- aBTOMaTtuyeckas OCYyLIeCTBMSeTCAa Haxatuem coyeTaHus knasuw [A] + [V] Bknovaetcs
aBTomaTmyeckas kanubpoBka Hyns, 4TO conpoBoxpaetcs muraHvem wmHavkatopoB “MIN”-“MAX”. Mpu muraHun
nhaunkatopoB “MIN”-“MAX” Hy)XHO nogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET PEKOMEHOOBaHHOMY Hayany
wkanbl (cm.Tabn.5.1) n HaxaTe codeTaHne knasuw [A] + [V]. KoadbduumeHT kannbposku Hyns dumkcupyeTcs
aBTOMaTMYECKM.

2) B pexumMe KoHurypaumm yctaHoBuTe napameTp CLI.01 «KannGpoBka KOHEYHOro 3HaYeHust curHana
noAaBaemMoro Ha (OyHKLMOHambHbIM 610K HopManuaaumMm u MacliTabupoBaHus» .

3) YcTaHoBMTE BENMUYMHY curHana paBHylo 5 MA (unu 20 MA) B 3aBUCMMOCTM OT MCMOMHEHMWS KaHana,
cooteeTcTBytowyto 100% gmanasdoHa. Haxumas knasuwuv [A] vnu [V] yctaHoBMTE Ha gucnnee 3HadveHve Al B
TEXHUYECKUX eamHuLax, cooteetcreytoliee 100%. Haxatb knasuwy [&].

4) ins 6onee To4HOM KanNnUMBPOBKM kaHana NOBTOPUTE OMNepauun HECKOMNbKO pas.

Heo6x00uMO NOMHUMbL, 4TO TMOCME MPOBEAEHVS KanubpoBkM HEOoBGXOAMMO MpPOM3BECTM 3anuchb
napameTpoB B 3HEPrOHE3aBUCKHMYIO NaMsiTb, B NMPOTUBHOM Cllyyae BBeAeHHasi MHhopMauus He GyaeT coxpaHeHa
NpyY OTKMIOYEHUN MUTAHWS UHAMKaTOPA.

3AMEYAHUSA 110 OINEPALINUSM KAJIMBPOBKU

B npouecce py4How kannbposku He TpebyeTcs TouyHoro paseHcTBa curHanoB 0% u 100% pmanasoHa.
Hanpumep, MoxHO npoBoAWTb Kanubposky ans curHanoB 2% v 98% pauwanasoHa. BaxHo nuwb TO, 4T06GbI MO
LMdPOBOMY MHAMKATOPY YCTAHOBUTb 3HAYeHWe, MakCMmanbHO 6nmMskoe K yCTaHOBMEHHOMY 3HAaYEHWKO BXOAHOMO
curHana.

[na noBbILEHWNA TOYHOCTM W3MEPEHUst BXOOHbIX aHanoroBbIX CWUrHanoB AornyckaeTcs Kanubposky
npou3BoAnTb AN BCeW Lenn npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX MpeobpasoBaTenen curHanos.

Hanpumep, ans BxogHoW uenu: Oamyuk — rnpeobpazosamenis — UHOukamop UWTM-16 WUCTOYHUK
06pasuoBoOro curHana noakniyaeTca BMECTO AaTyuka, a onepaums kanmbpoBKM BXOOHOrO CUrHana npovu3BoauTCs
Ha nHamkatope NTM-16.
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5.1.2. Nopsiaok KanMOpoOBKM BXOA0B ANA NOAKMIOYEHWS1 4aTYUKOB TEPMOMETPOB CONPOTUBIEHUA
lNopsidok kanubposku 8xo008 O NOOKMOYEeHUs damyukoe mepmomempos coripomusrieHusi TCM 50M:

1) B napameTpe koHdurypaummn AIN.00 ycTaHOBUTB:
Twn patynka 0002
MonoxeHne aeuMManbHOro pasgenuTens, HUKHUA U BEPXHUI Npeden pasMmaxa Likanbl ycTaHaBnmBaeTca
aBTOMaTMYECKN COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntounTe MarasuH conpotmeneHnii MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanornyHbIMm
XapaKTePUCTMKaMUN He Xye ykasaHHbIX) kK Bxody Al BMecTo noaknovaemMoro gatyvka TepmonpeobpasoBatens
COMPOTUBIIEHNSA COMMACHO CXEME BHELLHWUX COeQUHEHUI (CM. NpunoxeHue b).

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

4) B pexvme KoHurypauun yctaHosutb napameTp CLI.0O0 «Kannbposka HayanbHOro 3HayeHus curHana
nogaeaemoro Ha yHKUMOHanNbHbIV 610K HopManu3auum 1 macwtabvpoBaHusay. Haxumas knasvwmv [A] wnu [V]
yCTaHOBUTE Ha UMEPOBOM AWCHIee 3HaYeHne, COOTBETCTBYHOLLEE TeMNepaType Havana wkanbsl npyu kannbposke "-
50,0°C". Haxatb knasuwy [¢].

5) B pexume koHcurypauum yctaHosuTb napameTtp CLI1.01 «KanubpoBka KOHEYHOro 3Ha4YeHUs curHana
nogasaemoro Ha pyHKLUMOHarnbHbIN 610K HOpManM3aummn 1 MacLITabupoBaHUSA».

6) Ha marasvHe COnpoOTMBIEHUI YCTAHOBMTE KOHEYHOE 3Ha4yeHue COMPOTUBIEHUS Npu kanubposke Ans
BblGpaHHOro Tuna gatynka 92,77 Om.

7) Haxumas knasuwmn [A] vnu [ V] ycTaHOBUTL Ha Auchnee 3HayeHue, COOTBETCTBYIOLLEE KOHLY LUKarbl
npu kanubposke "200,0°C". Haxatb knasuwy [].

8) Ansa 6onee TouHOM KanUMBpPOBKM kaHana NOBTOPUTE onepaLun HECKONbKO pas.

5.1.3. KanubpoBka Bxoga Ans NOAK/NO4YEeHUA AaTYMKOB TepMOMeTpoB conpoTuBneHuss TCM 100M,
TCn 100Mn, TCN 50N

KannbpoBka BxoAa npon3BoauTCst aHanornyHo kannbposke Bxoga TCM 50M, 3a UCKNOYEHNEM YCTaHOBKM
WHbIX 3HAYEeHMI Havana 1 koHua wkanbl ans TCI, HaYanbHbIX U KOHEYHbLIX 3HAYEHUI CONPOTMBIEHUIA HA MarasvHe
conpoTuenexuns (cm. Tabnuuy 5.1).

5.1.4 Kann6poBKa aHanoroBoro Bxoaa Ans TepMO3JIeKTPMYEeCKUX npeobpa3oBaTenen

[nsi TepMonap npu kanubpoBke ycTaHOBUTL TN Tepmonapbl. K knemMMam kanmbprpyemoro aHanoroBoro
BXOAa NoakniounTb KannbpaTtop HanpshkeHusl, HanpuMmep avddepeHumnanbHbin BoNbTMeTp B1-12 unu aHanornyHbIn
npubop C aHanormyHelMu xapaktepuctvkamu. [anee kanubpoBaTb KaHanm aHanorMdHo TepMoMeTpam
COMPOTMBNEHUSA, YCTaHaBMMBas HayanbHble W KOHEYHble 3HAYEHUS HaMpPSXEHWUN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LIKarnbl BelGpaHHOM Tepmonapsbl (CM. Tabnuvuy 5.1).

BHumaHume! ABTOMaTMYeckass KOppeKkuus XOnogHOro cnas AormkHa ObiTb oTknioveHa AIN.06=0000.
3HaueHve TemnepaTypbl B peXvMe py4HO KOppekLmn ycTaHoBuTb Ha yposHe AIN.07=000,0.
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Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE NPeerbl KanubpoBKu

Koa Bxona Tun avanka MpepenbHble 3Ha4YeHUs
A ’ MpagupoBoyHas MpepensHbie MHAULMPYEMbIe BXOAHOrO curHana npm
g:gzi‘:ﬁg XapaKTepucTuKa 3HaYeHus NpW KanuépoBke kanubpoeke uHAMkaTopa
n HCX MHAMKaTopa
NapameTp curHana
Hauan. KoHeuyHoe
3HauyeHue 3HaveHue
O1 0 MA oo 5 MA 0 mA 5 MA
Ot 0 MA 0o 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % 4o 100,0 % 4 vA 20 mA
0000 OT0Bpo10B JTvHeiinasn WNN B YCTAHOBIMEHHbIX TEXHNYECKMX 0B 10B
Oor0Bpoo2B eanHuuax* 0B 2B
Ot OmMB go 75mB 0mB 75 vB
Ot OMB o 200mB 0 mB 200 vB
Ot 0 MA o 5 MA KsagpatuiHas 0 MA 5MA
OT1 0 MA oo 20 MA 0 mA 20 MA
OT1 4 MA go 20 MA (Bxoa kanm6pyetcs OT1 0,0 % no 100,0 % 4 MA 20 MA
0001 OoTr0Bpoo10B mMOPy WA B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
OT 0B 02 B KaK NTMHeNHbIN, 3aTem P 0B 2B
Ot OMB go 75mB | YeT@Hasnmsaerca 0 mB 75 MB
Ot OMB o 200mB | KBaAPATIHas Wkana) 0 vB 200 mMB
0002 TCM 50M, W100=1,428 Ot muHyc 50,0 °C go nitoc 200,0°C | 39,225 om 92,775 om
0003 TCM 100M, W100=1,428 Ot muHyc 50,0 °C go nntoc 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
TCn 500, Wi00=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0005 Pt P50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 39,975 om 166,910 om
TCIN 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0006 Pt Pt100, a = 0,00390 Ot muHyc 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 TChN p.21, W100=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 5mMA
OT1 0 MA oo 20 MA | (Bxog kanubpyetcs 0 MA 20 MA
OT 4 MA 0o 20 MA | KaK NMHENHBIN, 3aTeM Ot 0,0 % go 100,0 % 4 vA 20 MA
0008 OT0Bpoo10B yCcTaHaBnvBaeTcst VNN B YCTAHOBIIEHHBIX TEXHUYECKMX 0B 10B
Oor0Bpo2B nnHeapu3oBaHHas eanHuuax 0B 2B
Ot OmMB oo 75mB WwKana, cMm. pasgen 0mB 75 vB
Ot OmB po 200mB | 5.2) 0 mB 200 vB
JInHeapusoBaHHas
Bxopn kannbpyetcs kak
NNHENHbIN, 3aTeM
0009 Tepmonapa ycTaHaBnmBaeTcs AnanasoH TepMonapsbl
NMHeapu3oBaHHas
LwKana, cM. pasgen
5.2)
0010 (TJe)p""O”apa TRE 1k ) OT 0°C go nntoc 1100°C OMB | 63,792 mB
0011 (Tf)pm”apa XK Tk (L) OT 0°C go nnioc 800°C OMB | 66,442 MB
0012 (Tg)pm”apa TXKH | 1xku (E) OT 0°C fo nntoc 850°C OMB | 64,922 MB
0013 (T}gpm”apa A 1xA (k) Ot 0°C fo nnioc 1300°C OmB | 52,410 mB
0014 %ﬁ’_l"q%”(as‘,’;’ TAN10 (S) OT 0°C o nntoc 1600°C OmB | 16,777 mB
0015 (TBe)pM°”apa P 1 1rP (B) OT 0°C go nnoc 1800°C OmB | 13,591 mB
0016 (T:_pl“)’m”apa TBP | 18P (A-1) OT 0°C go nnioc 2500°C OmB | 33,647 MB

5.1.6 Koppekuusi curHanos

YTtobbl CKOppekTMpoBaTb BXOAHOW curHan HeobxoaMmo B napametpe Cor.00 M3MeHUTb Tekyliee
nokasaHus gatyuka unum B napameTtpe Cor.01 BBecTu 3HadeHune cmelleHus. lNpu cmeHe napameTtpa Cor.00 Ha
aKpaHe uHanumpyeTcs 3HadeHne PV=PV+A. [1pn cmeHe napameTtpa Cor.01 Ha aKkpaHe MHAMUMpYeTCsi 3HaveHne A
(cMeLLeHne BxoOHOTO curHana). CmeLleHmne MoXeT ObiTb Kak C NMONMOXUTENbHBIM TakK U OTpULATENbHBIM 3HAKOM.

Hanpumep, ecnun ypoBeHb XUOKOCTM B EMKOCTU 9,5 METPOB MO NoKasaHWsiM MHAMKATOpa, @ MepTBas 30Ha
coctaenset 20 cm, TO 3apjaem 3HayeHue napametpa Cor.01=00,20. Ha gncnnee Oyaet 3HayeHne 9,7M. KOTOpoe
COOTBETCTBYET MPaBUITbHOMY YPOBHIO.
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5.2 JlnHeapu3sauma aHanoroBbIX BXo4oOB

®yHKUMA NUHeapu3auuM nodyMHeHa YHKUMOHANbHOMY 6roky HopManusaumu U mMacluTabupoBaHus.
NuHeapuzauuss [aeT BO3MOXHOCTb MNPABUIBHOTO  (OM3UYECKOTO MNPEACTABMNEHUS HEMUHENHbIX U3MepPSIEMbIX
napameTpoB.

* C nomMowbr nuHeapu3sayuu MOXHO npou3eo0ums, Hanpumep, u3MepeHue eMkocmel 8 rumpax, Mempax Kybu4yeckux
unu Kunoepammax npodykma, 8 3agucuMocmu 0m U3MepPeHHO20 8XOOHO20 CUgHasa yposHs 8 eMKOCmU.

I'Ipm nHAnKaunun HMHeapI/I3OBaHHOI7I BENNYUHbI, onpeaendarnwmMmmn napamMmeTpamMmmn ABndarTCA HadarbHoe U
KOHe4YHOe 3Ha4eHue LKanbl (npou,eHTHoe OTHOLWeHMe K Ounana3oHy I/I3MepeHI/Iﬂ), nonoxeHne pgeunmMmanbHOro
pasgenntend, a TakKke 3KBMOAWUCTAHTHble ONOpHble TOYKM JHeapusauuu. KpVIBaﬂ NIMHeapu3aunmn unmeet
«npenomMiieHna» B ONOPHbIX TOYKaX.

5.2.1 NMapameTpbl NMHeapu3auum

Hanpumep, napameTpbl nuHeapusauum @YyHKUMOHaNbHOro 6roka HopmanusaumMm macltTabupoBaHus
criepyiowme:

KoHgpuzaypauyus nepeo2o u emopozo 6s10ka

AIN.OO =0008 - Twn wkanbl - NMHeapu3oBaHHas
LNX.00 = KonuuyecTtBO y4acTKOB fnnHeapu3saLlmu
AIN.03 T[MonoxeHue geunmanbHOro pasgenuTens nNpy MHanKaumm

Abcuyucchbl OMOPHbIX MOYeK JIuHeapu3sayuu

LNX.01 A6cuucca HavanbHOro 3Ha4yeHus (B % OT BXOAHOro curHana)
LNX.02 A6cuucca 01-ro yyacTtka
LNX.03 A6cumcca 02-ro yyacTka
LNX.19 A6cumcca 18-ro y4yacTka
LNX.20 A6cumcca 19-ro yyacTka

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY.01 OpauHaTa HayanbHOro 3HayeHust (curHan B Tex. eg. ot -9999 no 9999)
LNY.02 OpguHata 01-ro yyacTka
LNY.03 OpgauHata 02-ro yyacTka
LNY.19 OpguHata 18-ro yyacTka
LNY.20 OppauHata 19-ro yyacTka

5.2.2 OnpepeneHune onopHbIX TOYEK JIMHeapu3auum

5.2.2.1 OnpedeneHue Konuyecmea y4acmkos luHeapusayuu

Mocne onpeaenexHvss HeobXOAMMOro KONMMYECTBa Y4acTKOB NMHeapu3auuuM HeobxoauMo 3agaTb ero B
napametpe LNX.06. Npegensl nameHeHnsa napametpa LNX.06 ot 0000 go 0019.

Bbi6op He0o6Xx0aUMMOro KonmyecTBa y4acTkoB NMHeapu3aLmMm NpomM3BoAMTCS U3 coobpaxeHus obecnedeHus
HeOoOX0AMMONM TOYHOCTU N3MEPEHNS.

5.2.2.2 OnpederneHue 3Ha4yeHUl OMOPHbIX MOYEK TUHeapusayuu

[nsi Kaxxgoro 3HaYeHus MHAULMPYEMOTO BXOAHOro curHana Yi (B TEXHUYEeCKUX eguHuuax ot MuHyc 9999
no 9999 c yyeTom [euvMManbHOro pasgenuTensl) BblYMCIUTL COOTBETCTBYHOLLYK (OU3UYECKYID BEMUYMHY U3
COOTBETCTBYIOLUMX (DYHKLMOHAmNbHbIX (rpagupoBOYHbLIX) Tabnuy. 3TO MOXHO caenaTb Takke rpaduyeckn us
COOTBETCTBYIOLLEN KpMBOW (Mpv HEOBXOAUMOCTM MHTEPNONMpPOBaTb) M 3a4aTb 3HAYEHME AN COOTBETCTBYIOLLEN
OMOPHON BENUYUHBI BXOAHOTO dhmauyeckoro curHana Xi (B %, ot 00,00% no 99,99%).

CootetctBytowme 3HaveHus Xi (B %, ot 00,00% no 99,99%) BBogoaTcsa B napameTpax:
A6cuucchbi OropHbIX MOYeK JTuHeapusayuu

LNX.01 A6cumcca Ha4yanbHOro 3HaveHus (B % OT BXOAHOrO curHana)
LNX.02 A6cumcca 01-ro yyacTka
LNX.03 A6cumcca 02-ro yyacTka
LNX.19 A6cuucca 18-ro yyacTtka
LNX.20 A6cuucca 19-ro yyacTtka
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CooTtBeTcTBylOlWME 3HayYeHus Yi (B TexHMYeckux eguHuuax ot MuHyc 9999 po 9999 c ydetom
AeunmanbHOro pasgenutens) BBOAATCA B napaMeTpax:

OpduHambl OMOPHLIX MOYEK IUHeapu3ayuu

LNY.01 OppauHaTa HayanbHOro 3Ha4yeHus (curHan B Tex. eg. ot MuHyc 9999 no 9999)
LNY.02 OppaunHata 01-ro yyacTka
LNY.03 OppaumHata 02-ro yyacTka
LNY.19 OpguHata 18-ro yyacTka
LNY.20 OpguHata 19-ro yyacTka

5.2.3 Mpumepbl NMHeapusaumm cUrHanos

Mpumep 1. JNluHeapu3sauusa curHana, nogaBaemMoro Ha (pyHKLMOHanNbHbIA 6NOK
HOpManusauum n macltabupoBaHus, NnpeacTaBneHHas rpadmyeckun (Kpuson)

MHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKNX egmHMLax npeacTaBneHHas rpacduyeckn
°Cc A
OpauHaTta
3-ro yuactka | 999,9
JlnHeapwuso-
750,0 3- yu. BaHHas
OpavHaTta XapakTe-
2-ro yyacTka ¢ | puctuka
2-M yu. 009
OpauHaTta 350,0 100%
BXOLHOIO
1-ro y4acTtka
curHana
1-1 yd.
| _ X
>
20,00 50,'00 / 60,00 /99,99
HavanbHoe Abcuuncca Abcuuncca Abcuuncca
3HayeHve 1-ro yyactka 2-ro yyacTka 3-ro yyacTka
KoHgpuecypupyembie napamempsi Onisi npumepa 1:
AIN.00 = 0008 LNX.01 = 00,00 LNY.01 = 0000 (nHgunumpyetcsa «000,0»)
LNX.00= 0003 LNX.02 = 20,00 LNY.02 = 3500 (nHgunumpyetcs «350,0»)
AIN.03 = 000,0 LNX.03 = 60,00 LNY.03 = 7500 (nHgunumpyetcs «750,0»)
LNX.04 = 99,99 LNY.04 = 9999 (nHaounumpyetcsa «999,9»)
Mpumep 2. IluHeapusaumsa curHana, nogaBaemMoro Ha (pyHKUMOHamNbHbIW 610K

HOpManusaumMm M MacliTabupoBaHus, NnpeacTaBNeHHas rpagupPoBOYHON Tabnuuen

JlnHeapwusaumsa curHana cHumaemoro ¢ Tepmonapsl rpagympoBkm TIM68, n nogasaemoro Ha Bxoa Al yepes
HopMUpyloLWWIA NpeobpasoBaTtens, Avana3oH namepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytollero npeobpasosatens 0 - 14,315 mB (0 — 100%), AvMana3oH BbIXOOHOTO CUrHama HOPMUPYHLLErO
npeobpasoBartens 4 - 20 MA (0 — 100%).

Ons obecnevyeHnss Heob6XOOAMMOW TOYHOCTU W3MepeHUs BbiOMpaem 19 y4acTKOB nuHeapusauum W
paccynTaHHble 3HayeHus B % BXOAHOrO CurHana Ansl KaXaow OMOpPHOM TOYKM BBOASITCA B COOTBETCTBYHOLLMMA
napameTp KoHdurypaumu.

KoHepuaypupyembie napamempsi 0511 npumMepa 2:

AIN.00 = 0008 Tun wkansl 6rnoka - NMHeapu3oBaHHas
LNX.00= 0020 KonuyecTtBo yyacTKOB nuHeapusaumu
AIN.03 = 0000, MonoxeHne geunmManbHOro pasgenuTens Nnpu nHankauum

MapameTpbl KOHUIYpaLMM PacCUUTLIBAIOTCS Y BBOASITCSA COrnacHo Tabnuubl 5.2.

Tabnuua 5.2 — PacuyeT n BBoA NapamMeTpoB fMHeapusauum npumepa 2.
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MapameTpbl MapameTpsbl
KoHdurypaumm KoHdurypaumm
Homep 3HaueHue 3HaueHue
ornopHoun n3mepsieMomn BXOAHOro OpduHambi OMOPHbIX A6cyucchbl OropHbIX
TOYKMN Temneparypbl, curHana movyek luHeapu3sayuu mod4ek nuHeapu3sayuu
° B MB emopo2o 6/10Ka eamopozo 6s10Kka
Howmep Beodumoe Howmep Beodumoe
napamempa | 3Ha4YeHue, | napamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY.01 0000 LNX.01 00,00
1 50 0,297 LNY.02 0050 LNX.02 02,07
2 100 0,644 LNY.03 0100 LNX.03 04,50
3 150 1,026 LNY.04 0150 LNX.04 07,17
4 200 1,436 LNY.05 0200 LNX.05 10,03
5 250 1,852 LNY.06 0250 LNX.06 12,99
6 300 2,314 LNY.07 0300 LNX.07 16,16
7 350 2,761 LNY.08 0350 LNX.08 19,32
8 400 3,250 LNY.09 0400 LNX.09 22,70
9 450 3,703 LNY.10 0450 LNX.10 25,97
10 500 4,216 LNY.11 0500 LNX.11 29,45
11 550 4,689 LNY.12 0550 LNX.12 32,84
12 600 5,218 LNY.13 0600 LNX.13 36,45
13 700 6,253 LNY.14 0700 LNX.14 43,68
14 800 7,317 LNY.15 0800 LNX.15 51,11
15 900 8,416 LNY.16 0900 LNX.16 58,79
16 1000 9,550 LNY.17 1000 LNX.17 66,71
17 1100 10,714 LNY.18 1100 LNX.18 74,84
18 1300 13,107 LNY.19 1300 LNX.19 91,56
19 1400 14,315 LNY.20 1400 LNX.20 99,99

5.3 KanubpoBka aHanoroBoro Bbixoaa
Mepen Hayanom kanMbGpPOBKM aHanoroBoro Bbixo4a HeOOGXOAMMO NPUMBECTM B COOTBETCTBYHLLEE
nonoXeHne nepemMblykM Ha MoAyre yHMBepcanbHbIX BXO4OB MHAUKATOPA. TUMbl BIXOAHbBIX CUTHAMOB U NOMOXeHne
nepemMblyek npmeeaeHsl B Tabnuue 4.3 B pasgene 4.9.
YpoBeHb kannbpoBKy aHanoroBoro Bbixoga umeeT Tpu napametpa. lNMapametp CALO.00 ucnonbsyetcs
OIS UHAWKauUKM aHanoroBoro Bbixoda B %. B MTM-16 B 3ToM napaMeTpe MOXHO Takke Mpou3BOAUTb U3MEHEHUS
COCTOsIHUSI aHanoroeoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcss Ans KanubpoBKM HavanbHOrO U KOHEYHOrO 3HayeHusi
aHanorosoro BbixoAa. [NopsAok KanMbpoBKX CReayoLMIA:

1) MNopkniounte Kk aHanorosomy Bbixogy AO uvHAuMkaTopa 006pa3uoBbI M3MepUTeEnbHbIM npubop —
MUnnnaMnepMeTp NOCTOSHHOIO TOKa.

2) B pexume KoHdurypauum yctaHoBuTe napameTp CALO.01 "KanubpoBka HayanbHOrO 3Ha4yeHust
aHanorosoro Bbixoga AO".

3) Haxumas knasuwm [A] wnn [V] ycTaHOBUTE BEMWYMHY BLIXOAHOIO CUrHama mno MunnMamnepmeTpy
paBHyto 0 MA (1nn 4 mA), cooTtBeTcTBYOWYO 0% AManasoHa, B 3aBUCMMOCTU OT UCMOJTHEHMS KaHana.

4) Haxatb knasuwwy [&].
5) YctaHoButh napameTp CALO.02 "KannbpoBka KOHEYHOrO 3Ha4YeHUsi aHanoroBoro Bbixoga AQ"

6) Haxvmas knaBuwm [A] wnn [V] ycTaHOBUTE BEMWYMHY BLIXOAHOMO CUrHama no MunnMamnepmeTpy
paBHyto 5 MA (unu 20 MA), cooteeTcTBylowwyo 100% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) Haxatb knasuwy [&].
8) Ansa 6onee ToYHOM KanUMBPOBKN kaHana UMKIIMYECKN NOBTOPUTE ONepaLmio HECKOMbKO pas.
Heobxo0umo nomMHUMBb, YTO Nocne NPOBeAEHUs KanMbpoBKM HEOBXOAMMO NPOU3BECTH 3anMchb NapaMeTpoB

B 3HEeproHesaBuUCMMYyKO MaMATb, B MNPOTUBHOM Cly4Yae BBedeHHadA MHopmaLma He 6yueT COXpaHeHa npu
OTKNMKYEeHUN NUTaHUA NHOMKaTOopPAa.
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6. TexHun4yeckoe obcCcnyxuBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHu4eckoe 06CJ'Iy)KVIBaHVIe - KOMMnnekc pa60T, KOTOpble NpoBOAATCA nepunoanyeckm B NiiaHOBOM
nopsaaKke Ha pa6OTOCI'I0006HOM MHONWKaTope C uenblo npeaoTBpalleHna oTkadam, npoaneHuna ero cpoka CJ'Iy)K6bI 3a
CYET BbIFBEHMS U YCTPAHEHMS NPeaoTKa3HOro COCTOAHUS AN NOAAEPKaHNS HOPMarbHbIX YCNOBUN KcnyaTauun.

6.1.2 TexHunuyeckoe oOCNyXuMBaHWE 3aknioyaeTcd B MNpoBedeHMM paboT MNo KOHTPOMK TEXHUYECKOro
COCTOSIHUS M NocneayloLeMy YCTPaHEeHNI0 HeAOCTaTKOB, BbISIBNIEHHbIX B NPOLEcce KOHTPONS; npodunaktnyeckomy
06Cny>X1BaHWIO, BbINOMTHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBLIO, ANUTENBHOCTLIO U B ONpPeAerieHHOM Nopsake;
YCTPaHEHNIO OTKa30B, BbINOMHEHME KOTOPbIX BO3MOXHO CuUNaMy MNEepPCoHana, BbIMOMHALWEr0 TeXHUYecKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu

6.2.1 MpeHebGpexeHne MepamMu NPeAOCTOPOXHOCTU U MpaBUNaMM 3IKCNsyaTaLuuu MOXeT cTaTb
NpPUYNHON TPAaBMUPOBaAHUA NepcoHana unu noBpexaeHns o6opyaoBaHus!

6.2.2 [Ona obecneyeHus 6GesonacHOro WCMNONb30BaHMA O00OpPYAOBaHUA HEYKOCHMUTESNIbHO
BbINOMHANTE YKa3aHWUsA AaHHOMN rnasbl!

6.2.3 K akcnnyatauuu uHOMKaTopa [OMyckalTcs nuua, MMelolMe paspelleHue Aans paboTbl Ha
3neKTpoycTaHoBKax HanpsbkeHuem Ao 1000 B v nsyumBLIMe PYKOBOACTBO MO 3KCMlyaTauuy B NOJIHOM 0GbeMe.

6.2.4 OkcnnyaTtauus MHAMKaTOpa paspellaeTcs MpW HamuMuMM WHCTPYKUMKM NO TexHuke 6e3onacHocTw,
YyTBEPXOEHHOW MpeanpusTnemM-noTpedbutenem B YCTAHOBMEHHOM MOpPAAKE W yYUTbIBAlOWEN —cneumduky
npumMeHeHns npubopa Ha KOHKpeTHOM obbekTe. [lpu akcnnyaTaumu HeobxoamMmo cobniogate TpeboaHWs
pevicteytowmx npasun MT3 n MNTH ana anektpoycTtaHoBOK HanpsixeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OOMKHbI MPOBOAMTLCA MPU  OTKIOYEHHOM
3NEKTPONUTaHUN.

6.2.6 3anpeu.|,aeT09| noaKn4aTb U OTKNKYaTbh CoeguHUTENN NpU BKIMKOYEHHOM 3N1EKTPONMUTAHUN.

6.2.7 TwartenbHO npom3BoAUTE NOAKMYEHME C cobntogeHnem nonspHOCTU BbiBOAOB. HenpasunbHoe
NOAKMIYEHNE WUNN MNOAKMYEHME pa3beMOB MPU  BKAKOYEHHOM MUTAHMU MOXET MPMBECTU K MOBPEXAEHUIO
3NEKTPOHHbIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He nogkntovanTe Hemcnonb3yemble BbIBOObI.

6.2.9 Mpu pasbopke MHAMKATOpa ANA YCTpaHEeHUs HeMcrnpaBHOCTEN MpUGOp OOSKeH GblTb OTKMOYEH OT
CEeTU BNEKTPONUTaHUS.

6.2.10 MNpw n3BneYeHnn nHaMKaTopa 13 Koprnyca He npukacalTeCb K ero 3neKTpu4eckMM KOMMOHEHTaM t
He noasepravite BHyTPEHHWUE Y3nbl U YacTy yaapam.

6.2.11 Pacnonaraite nHOMKaTOp Kak MOXHO Aanee OT YCTPOWCTB, FeHepupylowux BblCOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbI, UM NPUbopkI, NCNOMb3yLLME UMMYIbCHbIE
HanpspkeHusl) Bo nsbexaHune cboes B paborTe.

6.3 MopaaoK TeXHNYECKOro obCcnyXuBaHus

6.3.1 B 3aBUCMMOCTY OT perynsipHOCTU NPOBeAEHUs TEXHUYecKoe 06CnyknBaHne JOMKHO ObiTh:
a) NneprMoanYecKkUM, KOTOPOE BbIMOSTHSETCS Yepes KareHgapHbIe NPOMEXYTKA BPEMEHMU;

6) afanTMBHbIM, KOTOpPOE BbINOJIHAETCA NOo HeobxoaMMoCTH, TO eCTb, B 3aBMCMMOCTM OT dakTnyeckoro
COCTOAHUA MHOMKaTopa 1 Hann4vna cBobogHoro 06Cﬂy)Kl/IBa}0LL|,eFO nepcoHana.

6.3.2 YcTaHaBnuBaloTCA Takme BUAabl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obCnyxMBaHWe Npu XxpaHeHUn, KOTOPOE 3akrYvaeTcs B NEPEKOHCepBaLUM UHAuKaTopa npu
OOCTVXKEHUWM TMpedenbHOro Cpoka KOHCEpBaLMM BO BPEMSI XpaHEHUss B COOTBETCTBMM C  TpeboBaHusiMU
3KCNyaTaumoHHOM JOKYMEHTaLMu;
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6) TexHun4eckoe O6Cﬂy)KVIBaHMe npn TPpaHCNOPTUPOBKE, KOTOPOE 3aKr4vaeTcda B NOAroToBke MHOMKATOPA K
TPaHCMOPTUPOBAHNIO, AEMOHTaXe N3 TEXHOJ10r’M4eCckoro 060py}J,OBaHVIF| M ynakoBKe nepen TpaHCnopTupoBaHUEM;

B) TexHUYeckoe obCcnyxnsaHne npu aKkcnnyaTaumm, KOTopoe 3aknioyaeTcs B NOArOTOBKE MHAMKaTOpa nepes
BBOAOM B 3KCMnyaTauuio, B Mpouecce ee 3JKcniyaTaumm M B Mepuoanmyveckori nposepke paboTocnocobHocTH
npubopa.

6.3.3 [lNepuoguyeckoe TexHuM4eckoe OOCHyXMBaHWE NpU 3SKCnnyaTaumv MHAMKaTopa YCTaHaBnmMBaeTcsl
notpebutenem C y4eTOM WHTEHCMBHOCTM W YCIMOBMWI 3KCMfyaTauuMu, HO He pexe 4emM OoauH pa3 B rod. [Ons
nHoukatopoB WMTM-16 uenecoobpasHa exekBapTanbHasi NepuoauyHOCTb TEXHUYECKOrOo OBCMyXMBaHUS Mpu
aKcnyaTauum.

6.3.4 Mepuoamnyeckoe obCnykMBaHne LOMKHO NPOBOAUTLCS B CrieyHoLeM Nopsake:
a) NpoBecTU paboTbl, KOTOPbLIE BLINOSHATCS NPU TEXHUYECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTUBIEHME U30NSALUY;

B) MpoBepUTb paboToCNOoCOBHOCTL MHAMKATOPA.

6.3.5 TexHu4eckMn OCMOTP MWHAMKATOpPa BLIMOMHAETCA 0OCNyXMBaKLWKMM MEPCOHANOM B CrneayoLlem
nopsiake:

a) nepen Havanom CMeHbl criefyeT NPOBECTU BHELUHUA OCMOTp nHaukaTopa. Ocoboe BHUMaHue cnegyet
06paTnTb Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKY U OTCYTCTBUE MEXAHWUYECKUX NOBPEXAEHUN.

6) NnpoBepUTbL HAOEXHOCTb KPENNeHNsa NHANKaTopa;

B) npoBepuTtb TeXHUYEeCKoe COCToAHMEe npoBOoaOB (Ka6enel7|) Ha UEeNoCTHOCTb W 3alUleHHOCTb OT
MEXaHNYECKMX MOBPEXKOEHUI.
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7. XpaHeHue u TpaHcnopTupoBaHue

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

7.1.2 VHOuKaTop [OIMKEH XPaHWTbCS B CYXOM W BEHTUNMPYEMOM TMOMELLEHUW Mpu TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C po nnioc 70°C u oTHocuTenbHow BnaxHoctn ot 30 go 80% (6es
KoHAeHcauuu Bnaru). fJaHHble TpeboBaHMA SBNAOTCS PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B MOMeLleHUn He [OSKEH coaepxaTb MbUM U MPUMECU arpecCuBHbIX MapoOB U ras3os,
BbI3bIBAOLLNX KOPPO3MIO (B YACTHOCTYU: ra3oB, CoAepKalLUMX CEPHUCTbIE COEQNHEHUSI NN aMMUaK).

7.1.4 B npouecce XpaHeHWW WM 3KChnyaTauuMum He Krnagute TaKenble npeameTbl Ha WHOMKaATOp U He
nogBeprante ero HuKakomy MexaHn4eckomy BO34ENCTBUIO, TaK Kak YCTPOWCTBO MOXeT gedopmupoBaTbCs M
nospeanTbCA.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO MHAUKATOPA U YCNOBUSA, NPU KOTOPbIX
OHO AOJMKHO OCYLLEeCTBNATLCA

7.2.1 TpaHCnopTUMpPOBaHWE MHAMKaTOpa B yNakoBKe NPeanpusTUsi-u3roTOBUTENsI OCYLLECTBMSIETCS BCEMM
BMOAMM TPaHCMNOPTa B KPbITbIX TPAHCMOPTHBIX CPeAcTBax. TpaHCMopTUpOBaHUE camorneTamu A0SMKHA BbINONMHATLCS
TOJbKO B OTansMBaeMbIX repMeTU3NpPOBaHHbIX OTCEKax.

7.2.2 VlHgukaTtop AOMKEeH TPaHCMOPTUPOBATLCA B KNMMATMYECKUMX YCIMOBUSIX, KOTOpPble COOTBETCTBYHOT
ycnosusim xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBneHun He HUXe 35,6 klMa n TemnepaType He HUXE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi rpy3o-pasrpy3oyHbiXx paGoT M TpaHCMOPTUMPOBAHWM 3anakoBaHHbIA NPUGOP He AOMKeH
noABepratbCs peskuM yaapam M BNUSIHUIO — aTMOCEpHbIX ocagkoB. Crnocob pasmelleHVsi Ha TpaHCMOPTHOM
cpencTBe JOMMKEH UCKIOYaTh NepeMeLleHme uHamkaTopa.

7.2.4 Tepepn pacnakoBblBaHWEM MOCIe TPaHCNOPTMPOBaHMA NpW OTpULATENBLHOW TeMnepaType UHAMKaTop
HeobxoaMMOo BblaepXxaTb B TedeHme 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo MOCT 15150.

8. MapaHTuu nsrotoBuTenA

8.1 MNMpoussoguTens rapaHTUpyeT COOTBETCTBME MHOUKATOPA TEXHUYECKUM ycnoBusam TY Y 33.2-13647695-
004:2006. MNpn He cobniogeHnn notpebutenem TpeboBaHUA YCNOBWUIA TPAHCMOPTUPOBAHUSA, XPaHEHWs, MOHTaxa,
Hanmagkv u aKCnnyaTauuu, yka3aHHbIX B HacTOSILLEM PYKOBOACTBE, MOTpebuTenb nuwaeTcsa npaBa Ha rapaHTuio.

8.2 lapaHTMWHbBIN CPOK aKchnyaTauuum - 5 neT co AHA OTrpy3ku uHAuKatopa. [apaHTUiHBLIA CpOK
3Kcnnyatauum MHOANKATOPOB, KOTOPbIE MOCTABMAOTCA Ha 3KCMopT - 18 MecAueB co AHSA MPOCNeAoBaHUst Ux vyepes
rocyapCTBEHHY rpaHuLy YKpauvHbl.

8.3 Mo pgoroBopeHHOCTK € NoTpebuTenem npeanpusaTUe-M3roTOBUTENb OCYLLECTBNSET NocrnerapaHTUiiHoe
TeXHU4Yeckoe o6CnyXMBaHUE, TEXHUYECKYHD NOAAEPXKKY W TEXHUYECKMEe KOHCYyrbTauuu no BCEM BMOAM CBOEM
NpoayKuun.
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MpunoxexHus

NMpunoxeHune A. NabapuTHble N NpucoeaAUHUTENbHbIE

pa3mepbl UTM-16

Pa3smepbi yugpoenix uHOUKamopoe:

AOMIKPOA IT™-16

PucyHok A.1 — BHewHul eud uHoukamopa UTM-16
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NMpunoxeHune b. lNoaknoyveHne nHamukaropa.

B.1 CxeMbl BHeLLHUX coeAnHEeHUn

T

PucyHok B.1.1 lNodkntoueHue eHewHUX yernel K uHOukamopy UTM-16 yepe3 Kb63-52-01 (pasbem X5)

i
R B 2 & B & B @ § § § § 8 3 &

JP1__ JP2  JP3  JP4 JPS  JP6  JP7 JPB JP9 JPI0 JP11 JP12  JPI3  JP14  JPI5  JP16

75] 219 |
26| +110
27] +111
28] 4112
29] 4113
130] 4114

31 4115

32] 4116

+1
+2
+3
+l4
+I5
+6
+7
+i8

Tepmonapa
Curnan

AR RE

NOCTORHHOMO TOKa
WNK HaNPRKeHua

TepmoconpoTueneHe

____________ 1
T A+ |
Wntepdeinc Y |
2.y * B+ ‘ —————e
Mutanne
ERM ‘ ~220V Mutanue |
- - =24V |
| " | ~220V |
| N —
MuTtanusa patumkos =21V - w4 ‘ !
(aHanor., avckp.)  25mA L 2 ! PE —» ‘
\ 1
- | +24 ‘
MuTanus gatyukos =21V |
(anaror., anckp.)  25mA 1| 24 |
,,,,,,,,,,, ]

PucyHok b.1.2 lNodkntovyeHue sHewHux yened Kk uHOukamopy UTM-16 yepe3 knemmbl pasmeuwieHbl Ha
3a0Heli cmeHke uHOUKamopa (pasbembl X1, X2).

B.2 Noaknio4yeHne TOKOBbIX aHaNoroBbIX 4AaTYMKOB C NaCCUBHbLIMU BbIXO4aMu.

I'Io,quoquue ANCKPEeTHbIX Harpy3ok
AHanoroBbIi BXon,

PucyHok B.2.1 - [ModknoveHue Kk uHOukamopy UTM-16 mokoebix aHano208bix 0am4uKko8 C naccusHbIMU
8bixodamu

lMpumeyaHue. MNonoxeHne NepeMbIveK AN HACTPOWKN aHanoroBbIX BXOAOB NpuBeAeHbl B Tabnuue 4.2.

TpaH3ucTop

PucyHok b.2.2 - [ToOknroyeHue Hagpy30K

lMpumeyaHus.

1. MNpy NOAKMIOYEHUN WHAOYKTUBHBIX Harpy3ok (pene, MnyckaTenu, KOHTaKTOpbl, COnMeHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXOA4aM UHAMKaTOpa BO M3bexaHue Bbixoda U3 CTPOsi BbIXOAHOMO TpaH3McTopa 13-3a
0O0nbLIOro Toka CaMOMHAYKLMU NaparnnenbHO Harpy3ke (0OMOTKe perne) Heobxoaumo ycTaHaBnMBaTb BIOKMPYHOLLNIA
avoa VD — cMm. cxemy nogknioveHns. BHewHW oMoa ycTaHaBnmBaTth Ha KaXaoM KaHane, K KOTOpOMy MOAKMoYeHa
WHOYKTMBHas Harpyska. Tun yctaHaBnuBaemoro guopa KO209, KO258, 1N4004...1N4007 wnu aHanorvuyHbIn,
paccuuTaHHbI Ha o6paTHoe HanpsbkeHnve 100B, npamon Tok 0,5A.

2. BTopowu kaHan noakntoyaeTcs aHanormyHo nepsomy.
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B.3 Cxema noakntoyeHnsa uHtepcgenca RS-485

MpeobpaszoBaTtenb nHTepdencos
Blr-485 (RS232/485), nnu
BrNn-52 (USB/ RS485)

L no 1200m
R1
RS-485
Lo '
Yo, , A+ B- A+ B- A+ B-| po32npuGopos | At B- A+ B-
i RS232 1N USB 01 02 03 30 31
UTM-16 UTM-111B| |UTM-111 MTP-8 MUK-121

PucyHok 5.3.1 - OpzaHusauyusi uHmepgelicHoU ces13u MexQy KOMIMboMePOM U UHOUKamopamu uiu
KOHmporsnnepamu

1. K komnbioTepy MoxXeT ObITb nmogknioveHo Ao 32 npubopos, Bkoyasa npeobpasoBaTenb MHTepdencos
Brn-485 (brNin-52).

2. OO6wasa gnvHa kabenbHOM NMHUMKU CBA3W He OoSkHAa npesbiwatb 1200M. MakcvmanbHasi AnuHa NUHUK
CBSAI3M TaKXKe 3aBUCUT OT Bblibopa CKOpoCTM obMeHa.

3. B kauecTBe kabenbHOW NMMHUM CBA3W NPEANOYTUTENBHO NCMONb30BaTh 3KPaHMPOBaHHYIO BUTYIO Napy.
4. [OnuHa otBeTBNEHMN Lo AOMKHA ObITh Kak MOXHO MEHbLUEN.

5. K wuHTepdeicHbiM Bxogam npubopoB, PacrofnioXeHHbIM B KpamHUX TOYKax COEAMHWUTENbHON NWHWUK
Heob6XoAMMO MOoAKMIYMTE ABa TepMUHanbHbIX peanctopa conpotmeneHnem 120 Om (R1 un R2).
MopknoyeHne pe3ncTopoB K MHAMkaTtopam munm koHTponnepam NeNe 01 — 30 He TpebyeTcs. MNogknioyeHune
TepMuHanbHbIX pe3nucTopoB B 6roke npeobpasoBaHusa uHTepdencos BrNN-485 (BMN-52) cmotpute B PO
Ha BlUK-485 (BIWX-52). lMoaknioyeHne TepMUHanbHOrO pesucTtopa B uHaukatope WTM-16 cmoTpute
pucyHok 5.3.2.

Pa3bem-knemma X2 JTvHns ceasn
(3kpaHnpoBaHHas BUTas napa)
MpuemonepeaaTunk AT +A 1
RS-485 o B 2
Lq—;i TERM | 3
120 Om RGND | 4
1

GND ] .

100 Om 1 Moakniouerve |

| TEPMUHAITBHOTO !

. - beancropa _ !

PucyHok b.3.2 - PekomeHOyemasi cxema nooknodeHus uHmepgpetica RS-485 ¢ nomowibio pa3bemMos-Kiemm,
Komopble ycmaHaeueaomcsi Ha MblflbHOU CMOpPOHe UHOUKamopa

MpumMeyaHnsa no ncnonb3oBaHUO MHTepdenca RS-485.

1. Bce oTBETBUTENU NpPUEMO-NEpeaaTyMKoB, NPUCoeaMHEHHbIE K OAHON Obllein nepedaroLllen NUHUK,
[OIMKHbI COrMacoBbIBATLCS TOMBKO B ABYX KpalHUx Toukax. [rnvHa OTBETBINEeHUiA OOMKHa BbiTh KAk MOXHO MEHbLLIEN.

2. HeobxoaumocTb akpaHupoBaHusi kabeneit, No KOTopbIM nepegaeTcst UHOPMaUWs, 3aBUCUT OT AJIWHbI
kabenbHbIX CBSA3EW U OT YPOBHS NOMEX B 30HE NPOKIaaku kabens.

3. MNMprMeHeHne 3KpaHNPOBAHHOW BUTOW Napbl B MPOMbILLNEHHbLIX ycnoBusax AsndeTca npeanoyYTUTenbHbIM,
NOCKOJIbKY 3TO obecneuynBaet nony4yeHne BblICOKOro COOTHOLWEHUA CI/IrHaJ'I/LLIyM N 3alnTy ot CWH(a3HoM NoOMeEXK.

4. Ona nopkntoyeHuss TepmuHanbHoro pesuctopa (120 Om) HeobxoAMMO cCOoeauHUTb KnemMmbl 2 u 3
pasbema X2
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B.4 BHewHue nogkntoyeHnsa moaynen pacwmpenHma MP-52.

B5.4.1 NMopkntioyeHne BHeWHUX LUenen moayneun pacwmpenmsa MP-52-10

Moaynb paclwmpeHusa nmeet 16 ANCKpeTHbIX BXOAOB. Kaxapbii AMCKPETHbIN BXO ranibBaHUYeCK/ M30N1MpoBaH
OT ApYrMX ANCKPETHbIX BXOAO0B U ApYrux Lienemn nHamkaTtopa.

[ns nuTaHna OUCKpeTHbIX BXOOOB (4aT4MKoB) TpebyeTcs BHellHee HecTabunmavpoBaHHoe HanpshkeHne 24B

NOCTOAHHOIO TOKa.
BHewHwii 6nok

/ nuTaHuAa

~—1]on | ¢ o]|oi comi-8
~—[2]DI2 —"— 10/ DI10 [18] com1-8
~T3 o | $—]om [19]come-16
~—a|pia | $"—12|pi2 [20/coms-18
~— 5 |pi5 ——[13] D113 [21]
~—sloe | 14 pira 22|
~—7]or | $"—15]Dits 23

L1 —~[s]ois | —s|Dite 24

PucyHok b.4.1 - Kb3-24-20. Cxema nodkmo4eHusi cueHanoe mModyss pacwupeHus MP-52-10, eHewHul eud

MpumeyaHus.
1. Hencnonb3yemble KneMMbl He NogknoyaTh.
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B5.4.2 NMopkntoyeHne BHeLWHUX Lenen moayneun pacwupenmsa MP-52-11

Mopaynb paclumpeHunst meeT 16 AUCKPETHBIX BXOAO0B M OAWH aHanoroBbli Bbixod. Kaabli AMCKPEeTHBIA BXoa,
ranbBaHNYECKN M30SIMPOBAH OT APYIMX AUCKPETHbLIX BXOAOB U APYIUX Lenein uHamkatopa.

Ans NUTaHWs AUCKPETHbIX BXOAOB (OaT4YMKOB) TpeGyeTcst BHELLHEE HecTabunmnanpoBaHHoOe HanpsbxeHue 24B
MOCTOSIHHOTO TOKa.

BHewHwit Gnok
e nNUTaHKUA ‘\.

2 AN
= .
’ i =t
M
i
-—"—1]on1 — 9|oig 17 comt-8
H—"— 2|2 —{10] D110 [1a] comt-8
H—"—3 D13 —{11]p11 [19]comse-16
H—"—(4 | D14 —{12]pi2 20]coms-18
H—"— 5 |ois —(13] D113 21 .
H—"—s|Dis —{14] D114 (22| +AO1 - ):l
H—"— 7o —15| D115 23
L s|oi —15|DI16 24

PucyHok B.4.1 - Kb3-24-20. Cxema noOk/to4YeHus cueHanos moodyns pacwupeHus MP-52-11, eHewHut ud

MpumeyaHus.

1. MNonoxeHne nepemblvek J1 Ha Mmogyne pacluMpeHuin Ans HAaCTPOMKM aHanoroBoro Bbixoda NpuBeaeHo B
Tabnuue b.4.1. n Ha pucyHke 4.5.
Tabnuua 6.4.1

[lnanasoH BbIXOAHOTO 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]

2. CmeLleHue BbixogHoro curHana 4-20MA ycTaHaBnmBaeTcsl MpoOrpaMmmHo.
3. Hencnonb3yemble knemMmmbl He NOAKMOYATD.
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B5.4.3 NMopkntoyeHne BHeWHNUX Lenen moayneun pacwmpenmsa MP-52-12

Mogaynb paclumpeHus nmeeT 8 OUCKPETHbIX BXOA0B U 8 OUCKPETHbIX BbIXxoAoB.  Kaxabin OUCKpEeTHbIN
BXOA/BbIXO ranbBaHNYeCKM N30NIMPOBAH OT APYrMX ANCKPETHBIX BXOAO0B M ApYrux Lenen niamkaropa.

[ns nMTaHusa OUCKpeTHbIX BXOAOB (4aTymMkoB) TpebyeTcs BHelUHee HecTabunmanpoBaHHOE HanpskeHve
24B nocTosAHHOrO TOKa.

Brewwmmii Bnok
/ NUTaHWA

Brewnuit Gnok
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H——{+]0l4 | t{Rer{12|pos | [20]com3-10 ooy HEE
H——5|pis | f—{mri—13]po7 (21] H——s]os
H—— 6 |pis | t—msl—14|pos (2] +H—"—{s] b
17 o7 | tmor{5pos| [ H— 7 /o7
s ]|oi {10} 16| DO10 24 —"—s ]| Di&
Brewrua En;x
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a) Kb3-24-20 ¢ TpaH3nCTOPHbIMU 6) KB3-40P-01 ¢ peneiHbiMu
ONCKPETHbIMU BbiXxOoAaMun ONCKPETHbIMU BbiIXO4aMun

PucyHok b.4.2 - Cxema rodKroYeHus cueHanos Mmodyns pacwupeHus MP-52-12, gHewHul sud

MpumeyvaHus.

1. TlpM MOAKMIOYEHWN MHAOYKTUBHBIX Harpysok (pene, nyckaTtenu, KOHTaKTopbl, COfleHouAbl M T.M.) K
OVCKPETHBIM TPaH3UCTOPHBIM BbIXO4aM MHAMKaTOpa, BO M3bexaHue BbIxo4a U3 CTPOSA BbIXOLHOrO TpaH3ucTopa us-
3a OonbwoOro TOKa camovHAyKuuWn, napannenbHo Harpyske (obmoTke pene) HeobxoAuMo YycTaHaBnvBaTb
onokupytowmn gumog VD — cMm. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnu aHanorMyHbIW, paccynMTaHHbI Ha obpaTHoe Hanpsbkenne 100B, npsamon Tok 0,5A.

2. Hencnonb3yemble knemMmmbl He MOAKMNOYATD.
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B5.4.4 NMopknioyeHne BHeWHUX Lenen moayneun pacwmpenma MP-52-13

Mogaynb paclumpenns umeeT 8 ANCKPETHbIX BXOAOB, 8 AWNCKPETHbIX BbIXOLOB M OOWMH aHarnoroBbli BbIXOA.

Kaxabln AUCKPETHbIN BXOA/BbLIXOA ranbBaHWYECKW M30MMPOBaH OT APYrMX AUCKPETHbIX BXOAOB W APYrux
Lenen niavkaTopa.

[ns nuTaHusa AUCKpeTHbIX BXOAOB (OaTyvkoB) TpebyeTcsi BHELHee HecTabunuaMpoBaHHOE HanpshkeHue
24B nocTosiHHOrO TOKa.

Brewnwi Gnok
.~ NMTaHMA

Brewwnuit Gnok
c nUTAHMA
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H——{+]0l4 | t{Rer{12|pos| [20]com3-10 = 4)01 = 2] +AS1 —
H——5|pis | t—mri—13]po7 (21] e H——c]os = [i3
H——1{5 o6 | tmer14]pos| [22] +AO1 + - H— (5] D6 |m |14 (A [0 [0 [0 [0 4 [7 o
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NUTaHWAR
a) KB3-24-20 ¢ TpaH3MCTOPHbIMM 6) KB3-40P-01 ¢ penenHbiMu
ONCKPETHbIMU BbiXxoAaMun ONCKPETHbIMU BbiIXxOAamMun
PucyHok b.4.2 - Cxema nodkrro4eHuUs1 cuaHanos Moodyrns pacwuperuss MP-52-13, eHewHul eud
MpumeyvaHus.

1. TMpu nogKMYeHNM WHOYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, coMneHouabl U T.M.) K
OUCKPETHBbIM TPaH3MCTOPHBIM BbIXO4AaM MHAMKATOPA, BO M3bexaHue BbIXOAa U3 CTPOS BbIXOLHOMO TpaH3mcTopa u3-
3a OonbwoOro TOKa camovHAyKUuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
onokupytowmn gumog VD — cM. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnun aHanorMyHbIW, paccyMTaHHbIN Ha obpaTHoe HanpshkeHue 100B, npamon Tok 0,5A.

2. MNonoxeHue nepemblyek J1 Ha Moayne pacluMpeHnin Ans HACTPOWKM aHanoroBoro Bbixoga npuseaeHo B
Tabnuue b.4.2 n Ha pucyHke 4.5.

Tabnuua 6.4.2

[lnanasoH BbIXOAHOrO curHana [MonoxeHne nepemblyek Ha MOAYNe paclupeHns
0- 5MA [2-4], [7-8]
0-20 MA;
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

3. CmelleHme BbIxogHoro curHana 4-20MA yctaHaBnuBaeTcsl NporpaMmMHo.
4. Heucnornb3yemble KneMMmbl HE NOAKMNIYaThb.
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B5.4.5 NMopkntoyeHne BHeWHUX Lenen moayneun pacwmpenma MP-52-14

Moaynb paclumpeHuss umeeT 16 OUCKPETHbIX BbixodoB. Kaxabll OUCKPETHbIM BXO.d ranbBaHUYecKu
M30MNMPOBaH OT APYIMX AUCKPETHLIX BXOAOB M APYrvX Lenei nHavkartopa.

Brewrnit Gnox
o MTBHRA
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a) Kb3-24-20 ¢ TpaH31CTOPHbIMUA 6) Kb3-54P-01 ¢ peneiiHbiMu
ONCKPETHbIMU BbIXOo4aMun ONCKPEeTHbIMU BbIXO4amMun

PucyHok 6.4.3 - Cxema rnodknodeHue cueHanos Modyns pacuwupeHuss MP-52-14, geHewHuli ud

MpumeyaHus.

1. Tpu noakmoYeHNM WHAOYKTUBHBLIX HAarpysok (pene, nyckatenu, KOHTaKTopbl, COfneHouabl U T.M.) K
ONCKPETHBIM TPaH3UCTOPHBIM BbIXOAAM MHAUKaTOpa, BO n3bexaHne BbIXoAa U3 CTPOS BbIXOAHOMO TpaH3ucTopa u3-
3a OonbwoOro TOKa camovHAyKUuuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
onokupytowmn gumog VD — cM. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnn aHanorM4HbIn, paccumTaHHbIi Ha obpaTHoe HanpshxkeHne 100B, npsimoin Tok 0,5A.

2. Hencnonb3yemble kneMmbl He MOAKMNOYATD.
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B5.4.6 NMopknioyeHne BHeWHUX Lenen moayneun pacwmpenma MP-52-15

Moaynb pacwmpeHuss nmeeTt 16 OUCKPETHBIX BbIXOAOB W OOWH aHanoroBbii BbIXod. Kaxkabi OUCKPETHbIN
BXO[, ranbBaHNYECKN U30MMpPOBaH OT APYrMX AUCKPETHBLIX BXOOO0B U APYrX Lenen nHaukaTopa.

Brewmit Gnox
o MTBHRA
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a) Kb3-24-20 ¢ TpaH31CTOPHbIMHA 6) Kb3-54P-01 ¢ peneiiHbiMK
ONCKPEeTHbIMU BbIXOAaMun ONCKPETHLIMU BbIXOAaMun

PucyHok 5.4.3 - Cxema nodknoyeHue cueHanos mModyns pacuwupeHuss MP-52-15, eHewHuli ud

MpumeyaHus.

1. Tpu noakmoYeHNM WHAOYKTUBHBLIX HAarpysok (pene, nyckatenu, KOHTaKTopbl, COfneHouabl U T.M.) K
OUCKPETHBbIM TPaH3UCTOPHBIM BbiIXO4aM MHAMKATOpa, BO n3bexaHne Bbixoga U3 CTPOsi BbIXOQHOrO TpaH3ucTopa us-
3a OonbwoOro TOKa CcamouHAyKUuuW, napannensHo Harpy3ke (obmoTke pene) HeobxoAuMo YycTaHaBnMBaTb
onokupytowmn gumog VD — cM. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 munu aHanorM4yHbliA, paccunTaHHbli Ha obpaTHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

2. MNonoxeHve nepemblyek J1 Ha Moayne pacluMpeHuin Ans HacTPOMKM aHanoroBoro Bblxoga NpuBeaeHo B
Tabnuue b.4.3 n Ha pucyHke 4.5.

Tabnuua 6.4.3

[lnanasoH BbIXOAHOrO 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. CmelleHme BbIxogHoro curHana 4-20MA yctaHaBnnBaeTcs NporpaMMHo.
4. Heucnornb3yemble KeMMbl He NOAKMNYaTh.
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B5.4.7 NMopkntoyeHne BHeWHUX Lenen moayneun pacwmpenma MP-52-30

Mogynb paclumMpeHust umeeT 32 AUCKPETHbIX BXoAbl. Kaxablii AUCKPETHBIN BXOA, ranbBaHUYeCcK/ U30NMPOBaH
OT APYrMX AUCKPETHbIX BXOAOB M APYIvX Lenein nHamkartopa.

Ans NUTaHWsi AUCKPETHBLIX BXOAOB (OaT4YMKOB) TpeGyeTcsl BHELLHEEe HecTabunmnanpoBaHHoOe HanpsbxeHue 24B
NOCTOSIHHOIO TOKa.

BHewwHuit Bnok BHewHuit Bnok

/ nuTaHns / nuTaHna
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PucyHok 6.4.4 - Kb3-51-01. Cxema nodkntoyeHus cueHanos modyns pacwupeHus MP-52-30, eHewHul
eud

MpumeyvaHus.
1. Hencnonb3yemble KNneMmMbl He MOAKMOYATD.
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B5.4.8 NMopkntoyeHne BHeLWHUX Lenen moayneun pacwmpenmsa MP-52-31

Moagynb pacwmpeHns umeeT 24 AUCKPETHbIX BXOOO0B M 8 AMCKPETHbIX BbIXOAOB. Kaxabli AWCKPETHLIN
BXOA/BbIXO ranbBaHNYeCKM U30NTMPOBAH OT OPYrMX OANCKPETHBIX BXOAOB M APYruX Lenew niankaropa.

[ns nMTaHusa OUCKpPeTHbIX BXOAOB (OaTyvkoB) TpebyeTcsi BHELLHee HecTabunuavpoBaHHOE HanpsbkeHue
24B nocTosAHHOrO TOKa.

BHelwHnii 6nok BHelHWi Brok
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6) KB3-41P-01 ¢ penenHbiMy QUCKPETHBIMW BbIXOAAMUN
PucyHok 5.4.5. - Cxema nodkrroveHusi cuegHanos molyrs pacwupeHus MP-52-31, eHewHul eud

MpumeyvaHus.

1. TlpM MNOAKMIOYEHWN MHAOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COfleHouAbl M T.M.) K
OVCKPETHBIM TPaH3UCTOPHBIM BbIXO4aM MHAMKaTOpa, BO u3bexaHue BbIxoda U3 CTPOSA BbIXOAHOrO TPaH3ucTopa u3-
3a OonbwOro TOKa CcamovHAyKUuuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnvBaTb
onokupytowmn guog VD — cM. cxemy nogkntoyeHusi. Tun  ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnu aHanormyHbIn, paccymMTaHHbIn Ha obpaTHoe HanpsbkeHve 100B, npamon Tok 0,5A.

2. Hencnonb3yemble knemMmmbl He MOAKMNOYATD.
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B5.4.9 NMopkntoyeHne BHeLWHUX Lenen moayneun pacwmpenmsa MP-52-32

Mopaynb paclwmpeHuns nMmeeT 16 AUCKPETHBLIX BXOAbI U 16 AUCKPETHBIX BbIXOAO0B. Kaxabii OVICKPETHBIN
BXOA/BbIXOZ, rasibBaHNYECKN M30NMPOBaH OT APYIMX AUCKPETHbIX BXOAOB U APYIMX Lienein uHamkatopa.

BHewnwit Gnok Brewkuit Bnok
/' THTBHUR © AUTAHUA
pd N A~ R

+C - N
[/ i
-l

H— 11 o = BED [17]com1-8 i o | Dot [17]coms-10
H—"— z |Di2 10| o110 [18|comi-8 17— 10] DOt2 [18]com3-10
H—"— 3| D1z —[11] o1 [19]coms-18 b= 17— 11| Dotz [19|comit-18
H—— 4 ]Dia —[12] pir2 (20]coma-16 s 12| pow| | 20]com8——
H—"— s |DIs —[13] D113 21 . 15— 13| DO1S 121
H—"— 5 |oi6 —14] b4 (2] b= 15 14] Doe B
H—"— 7 o7 —15] D115 23 b—{F 1715 DO7 23
4 —&]Dis —18| D118 24 (%7016 DO 24
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BHewsmA Bnok
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6) Kb3-51P-01 ¢ peneiHbiM1 OUCKPETHLIMU BbIXO4aMM
PucyHok b6.4.6 - Cxema nodkrro4eHUs1 cuaHanos Moodyrns pacwupeHust MP-52-32, eHewHul eud

MpumeyaHus.

1. Tpu nogknmoYeHNM WHAOYKTUBHBLIX HAarpysok (pene, nyckatenu, KOHTaKTopbl, COneHouabl U T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOAAM MHAMKATOPaA, BO n3bexaHne BbIXoAa M3 CTPOS BbIXOAHOMO TpaH3ucTopa u3-
3a OonbwoOro TOKa camouHAyKUuMW, napannensHo Harpy3ke (obmoTke pene) HeobxoAuMoO YycCTaHaBnMBaTb
6nokvpytowmi  gmog VD — cMm. cxemy nogknioveHus. Tun  ycTaHaBnuBaemoro awvopa KO209, K[O258,
1N4004...1N4007 nnn aHanorM4HbIn, paccynTaHHbI Ha obpaTHoe HanpsbkeHne 100B, npsamon Tok 0,5A.

2. Hencnonb3yemble KnemMmbl HE NMOAKMOYATD.



49

B5.4.10 NopgkntoyeHne BHeWHMUX Lenen moaynen pacwmpenusa MP-52-33

Moaynb paclmpeHuss umeet 8 OUCKPETHbIX BXOOOB M 24 AWNCKPETHbIX BbixoAbl. Kaxabll AWCKPETHLIN
BXOA/BbIXO ranbBaHNYeCKM N30NIMPOBAH OT APYrMX ANCKPETHBIX BXOAO0B W ApYrux Lenen niankaropa.
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6) Kb3-44P-01 ¢ peneiHbIM1 OUCKPETHLIMU BbIXO4AMM
PucyHok b.4.7 - Cxema nodkrro4eHuUs1 cuaHanos Moodyrns pacwuperuss MP-52-33, eHewHul eud

MpumeyaHus.

1. TMpu nogknmoYeHNM WHAOYKTUBHBLIX HAarpysok (pene, nyckaTtenwu, KOHTaKTopbl, coneHouabl W T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4AM MHAUKaTOpa, BO n3bexaHne BbIXoAa M3 CTPOS BbIXOAHOMO TpaH3ucTopa u3-
3a OonbwoOro TOKa camovHAyKUuuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
onokupytowmn gumog VD — cM. cxemy nogkntoyeHusi. Tun ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnn aHanorM4HbIn, paccynTaHHbI Ha obpaTHoe HanpsbkeHne 100B, npsmont Tok 0,5A.

2. Hencnonb3yemble knemMmbl He NOAKMNOYATD.
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B5.4.11 NopgkntoyeHne BHEWHMX Lenen moaynen pacwmpeHusa MP-52-34

Mogynb pacwmpeHns umeeT 32 AUCKPETHbIX BbIXOAbl. KaXabll AWCKPETHBLIN BbIXOA4 rasibBaHUYeCcKu
N30MMPOBaH OT APYrMX OUCKPETHBIX BXOAOB M APYrMX Lenen nHaukaTopa.

BHeLunuit Gnok BHewuruit 6nok
nHTaHNA NUTaHNA
_ﬁig/// iy ///
7 e Tt

/ | =+ N
s 1 1 |pos i 9 Jpot 17 COMES0 b ~eio— 1 |Do19 |9 |poz27 [17 comte:
2|04 10 ]2oj2) B¢ SRl [z]2020 [to]pozs| [t8lcomte2s
{5 | 3 |pos Ri 13— 11) DO13 |19|COM11-18 | {ro— 5 |po21| $—mee11]0020| [19]come7a4
BED 12Jpota|  [20]comit8 2 |Do22| —Immol|12]D0%0|  [20comerse
s Jpor 3] 00 [21] s |po2s [13] D031 2]
—Re—6]oos | t—Rie—14]oow| [22] G |poea| $—Fw14)D032| |22]
b Ro 1 7|D09 | $—Riizi—|15] DOIT 23 | = 7 |oozs E 0o33|  [osl
R0 3 |DOT0 i 15— 16] DO'B 24 | =5 D026 [16] D034 24

a) KB3-51-01 ¢ TpaH3UCTOPHLIMM AMCKPETHLIMM BbiIXo4amMu

K3 K4 K5 K6 K7 K9 K11 | K12
DO8 | DO9 | DO10|DO11JDO12|DO13 D014

K13
DO15| DO16|DO17

BHewwHuin 6nok
nuTaHuA

17 | H36

7
[8 | H33

K6 K7 K8 K9
DO8 | DO9 | DO10|DO11§DO12

6) KB3-55P-01 ¢ penenHbiMy QUCKPETHBIMU BbIXOAAMM
PucyHok 5.4.8 - Cxema nodkrno4eHuUs1 cuaHanos Moldyrns pacwuperusi MP-52-34, eHewHul eud

BHewwHuin Gnok
nuTaHuA

8 | H319

MpumeyvaHus.

1. TlpM MOAKMIOYEHWN WHAOYKTUBHBIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COfleHouAbl M T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOAAM MHAUKaTOpa, BO nsbexaHne BbIXo4a M3 CTPOSA BbIXOAHOrO TpaH3ucTopa 13-
3a OonbwOro TOKa CcamovHAyKUuW, napannenbHO Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnuBaTb
onokupytowmn gumog VD — cM. cxemy nopgkntoyeHusi. Tun  ycTtaHaBnmBaemoro auopa KO209, KO258,
1N4004...1N4007 nnu aHanorMyHbIW, paccynMTaHHbI Ha obpaTHoe HanpsxeHue 100B, npamow Tok 0,5A.

2. Hencnonb3yemble Knemmbl He NoAakNoYaTh.
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NMpunoxeHne B. KoMMyHUKaumMoHHbIEe PYHKLUN

B.1 Oowune cBegeHus

MwukponpoueccopHbin nHgukatop MTM-16 obecneumBaeT BbINOMHEHUE KOMMYHUKALMOHHOW OyHKUMM MO
uHTepgericy RS-485, no3sonsoLLen KOHTPONMPOBaTb Y MOAMMULMPOBATL €ro napameTpbl NPY NOMOLLM BHELLHETO
yCTpoWCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOW CUCTEMBI YpaBreHusl).

MHTepdenc npepHasHayeH Ans KOHUIYpUPOBaHUS UWHAMKATOpa, ANS WUCNONb3oBaHMA B KayecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CeTaX ynpasneHus n cbopa nHpopmaumm (npuema-nepenadv
komaHa u gaHHbix), SCADA cuctemax v T.0.

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

Ons paboTbl Heo6xoAMMO HacTPOUTb KOMMYHWKALMOHHbIE XapaKTepucTukn uHaukatopa MTM-16 Takum
o6pasom, 4ToObI OHM CoBMaganu ¢ HacTponkamn obmMeHa SaHHbIMU IaBHOMO KOMMbIOTEPA UK ceTu cbopa AaHHbIX.
Xapaktepuctukm ceteBoro obMeHa HacTpavBatoTcs B napameTpax SYS.00...SYS.02.

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

HocTyn k pernctpam onepaTusHoro ynpasnexust No 0-158 paspelueH NoCcTOsHHO.

HocTyn K pernctpam nporpamMupoOBaHUsi U KoHdurypaumm HauuHas ot 159 paspelsaetcss B criyyae
YCTaHOBKM «1» B pernctp paspelueHus nporpammmpoBarHma Ne158, 4yTo BO3MOXHO OCYLLECTBUTb Kak C nepegHen

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

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

Ons obecneyeHnss MMHUMaNbLHOTO BPEMEHW peakuuy Ha 3anpoc ot OBM B uHOukaTope cyuiecTByeT
napametp — SYS.02 «TanmM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHamkatopa 1 takt = 250 mkc». MuHUMansHo
BO3MOXHbl€ TalM-ayTbl AN Pa3nUYHbIX CKOPOCTEN CcrieayroLlme:

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

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

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

Ecnn HabniopatoTcs yacTele cbon npu nepejadve AaHHbIX OT MHAMKaTopa, TO HeobxoOAMMO YBENWYUTb
3HayeHue ero TanM-ayTa.
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A
YnpaBneHue
(DTR/RTS)
Mepepnava Mpuem Mepepava
A t
MNepenava
(Tx) - —
3anpoc ot "‘
N3BM {
A t=
Mpuem
(Rx)
OTBeT OT
nHOnKaTopa
t

Tde\aw Tde\ayz
—

TronHsiin

<«

Tde\ayﬁ

<«

»

PucyHok B.1 - BpemeHHble guarpammel ynpasneHus nepegader u npuemom 6noka nHtepdencos br-485

(BMK-52)

Taelayr — 3adepxka Ha aBTomaTuuyeckoe nepeknioveHne blIN-485 (BlNAW-52) Ha npuem pgaHHbiX. OHa

COCTaBnseT BpeMsi nepefadv ogHoro 6anTa;

Tdelay2 — BHYTPEHHEe Bpems, Yepes kotopoe NTM-16 oTBeTuT;

Tdelay3 — 3a4€epKKa Ha nepegady nocnegHero 6avita ns 6ydepa B nMHMIO;

Tronssit — MUHUManNbHoOE BpemMa oTBeTa.
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bl HAMKaTopa NTM-16

T s
oS s
5 3 g 3 e HavmeHoBaHue napameTtpa Ouana3oH nameHeHus
208 | 29 | dopmar MyHkT
E R, s (mecATUYHbIE 3HaYeHUsA)
S - o AaHHbIX MEHI0
e o o
PerncTp ngeHtudgmkaumm nignkaropa: 588 DEC (3HaueHue peructpa)
03 0 INT SYS.03 Mn.6anT - kog (Mogenb) nHaukatopa 76 DEC, 02 4C HEX (no-6awTHO)
Ct.6anT - Bepcus nporp. obecneyeHuns 02 DEC 02 76 DEC (no-6aintHo)
03/06 1-16 INT MepegHsas | 3HaveHue namepsiemon BenuynHel PV1-PV16 OT MuHyc 9999 A0 9999
naHernb (nocne BxogHoOro unbTpa)
03 /06 17 INT Bbixog AO | 3HauveHve aHanoroBoun BbIXOAHOW BENUYMHbI Ot 000,0 go 099,9*
03 18-49 BYTE Bxogbl DO | Pernctpbl anckpeTHbix Bxogos DO1-DO32 0 — oTKM., 1 — BKI.
03 /06 50-51 BYTE Bobixogbl AL | PerncTpbl anckpeTHbix Boixogos AL1 n AL2 0 — oTKM., 1 — BKI.
03/06 52-83 BYTE Bbixogbl DO | Pernctpbl guckpeTHbix Bbixogos DO3 — DO34 0 — oTKM., 1 — BKI.
AL 1.02; YcTtaBka Min OUCKPETHbIX BbIXO40B
03/06 84,85 INT AL 2.02 AL 1uAl2 OT MuHyc 9999 no 9999
03706 86.87 INT AL 1.03; YcTtaBka Max Lkarnbl QUCKpeTHbIX Bbixogos AL 1 u OT MuHyc 9999 A0 9999
AL 2.03 Al 2
03 /06 88-119 INT 88$8§ Ycraska Min guckpeTHbix Bbixogos DO3-DO34 OT MuHyc 9999 fo 9999
03 /06 120-151 INT Bgigg YcraBka Max guckpeTHbix Bbixogos DO3-D0O34 OT MuHyc 9999 no 9999
03 152-157 Peseps
0 — 3anpeLueHo,
03/06 158 BYTE LOAD.00 | PaspelueHve nporpammypoBaHus 1 — paspelueHo
0 —HeT
1 - MP-52-10
2 - MP-52-11
3 - MP-52-12
4 - MP-52-13
03/06 159 INT SYS.06 | Moaenb Moayns paclumpenms PRV
7 — MP-52-30
8 — MP-52-31
9 — MP-52-32
10 - MP-52-33
11 — MP-52-34
03 /06 160-175 INT AIN.00 Twvn wkanbl 1-16 BXOAHbLIX CUrHanoB Ot 0000 no 0017
03 /06 176-191 INT AIN.O1 HwxHWIA Npegen wkanbl BXOAHbIX CUrHanoB 1-16 OT MuHyc 9999 go 9999
03 /06 192-207 INT AIN.02 BepxHui npegen wkanbl BXO4HbIX curHanos 1-16 OT MuHyc 9999 go 9999
03 /06 208-223 INT COR.01 CmellieHre BXOOHbIX aHanoroBbix curHanos 1-16 OT MuHyc 9999 go 9999
03/06 224.239 INT AIN.O3 MonoxeHwe geunmansHoro pasgenurensa 1-16 0 — «xxXXx», 1 — «XXX,X»,
KaHanos 2 — «XX,XX», 3 — «X,XXX»
03/06 |240-255| INT AIN.04 | [10CTOSHHEs BpEMEHY BXOAHOTO UM(POBOro Ot 000,0 fo 600,0%
¢unbTpa 1-16 KaHanos
MakcumarnbHas AnMTenbHOCTE UMMYTbCHOWM NOMEeXm "
03/06 256-271 INT AIN.05 s curHana 1-16 kaHanos OT 0000 go 005,0
03/06 272.287| BYTE AIN.06 MeTopn TemnepaTypHOI KOpPeKLUUM BXOAHbIX 0 — py4Has
curHanos Tepmonap 1-16 kaHanoB 1 — aBTOMaTUYECKad
3HayeHue TemnepaTypbl B peXUMe py4Homn
03 /06 288-303 INT AIN.O7 KOPPEKLUMM BXOAHbIX CUrHanoB oT Tepmonap Ans 1- | OT muHyc 099,9 no 999,9*
16 KaHanoB
03 /06 304-319 INT AIN.08 TexHonoruyeckasi curHanusaumst MIN gns PV1-16 | Ot muHyc 9999 fo 9999
03 /06 320-335 INT AIN.09 TexHonornyeckas curHanusaums MAX ana PV1-16 | Ot muHyc 9999 o 9999
03 /06 336-351 INT AIN.10 'vcTepesuc curHanusaumm ansa PV1-16 Ot 0000 go 9999
0 — 6e3 3anoMuHaHus
03/06 352 BYTE SYS.05 Tun curHanmsauum 1 — ¢ 33aNOMUHAHMEM
03 /06 353,354 INT AL.00 Jloruka pabotbl ans AL 1, AL 2 Or0p09
03/06 355,356 INT AL.01 McTouHuk curHana ans AL 1, AL 2 Ot 0p0 15
03 /06 357,358 INT AL.04 'nctepesuc ansi AL 1, AL 2 Ot 0000 go 9999
03 /06 359,360 INT AL.05 OnvHa umnynbca ans AL 1, AL 2 Ot 0 go 060,0
0 — nocnegHee nonoxeHune
03 /06 361,362 INT AL.06 BesonacHoe nonoxeHue B cnyyae obpbiBa Aatyvka | 1 — oTkn.
2 — BKI.
03 /06 363,364 INT AL.07 O606ueHHasn curHanusauusa. HavyanbHbii DO O10p0 15
03 /06 365,366 INT AL.08 0O606uweHHas curHanusaums. KoHeuHbii 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 ana DO1-32 Ot 0p0 15
03 /06 431-462 INT DO.04 'vctepesuc anst DO1-32 Ot 0000 go 9999
03 /06 463-494 INT DO.05 [nvHa umnynsca ana DO1-32 Ot 0 go 060,0
0 — nocnegHee NonoXxeHue
03/06 |495-526 INT DO.06 Be3onacHoe nonoxeHne B cnyyae obpbiBa gatyvka | 1 — oTkn.
2 — BKI.
03 /06 527 INT AQOT.00 MCTOYHUK curHana Ot 0p0 17
03/06 528 INT AOT.01 HayanbHoe 3HayeHne BXOOHOro CuUrHarna paBHoe OT MuHyc 9999 10 9999

0% BbIXO[HOIO cuUrHana
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MpopomkeHve Tabnuubl B.1 — NporpaMMHO AocTynHble perncTpbl nignkatopa NTM-16

03/06 529 INT AOT.02 KoHeuHoe 3HaueHue BxogHoro curHana pasHoe 100% OT MuHyc 9999 A0 9999
BbIXO[HOrO curHana
03 /06 530 BYTE | AOT.03 | HanpaBneHve genctena nHamkaTopa 0-1
03/06 531-546 INT Ler\])\((%Cc))/ KonnuyecTBo To4ek nuHeapusauum kaHanos 1-16 OT2 po 20
547-566
567-586
587-606
607-626
627-646
647-666
667-686
687-706
03/06 707-726 INT LnX ABcLMcChl ONMOPHbIX TOYEK NMMHeapusaumm Ot 00,00 go 99,99
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 OppavHaThl OMOPHBIX TOYEK NMHeapusaummn 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 MHAMLMPYEMbIX KaHaNoB Ot 110016
03 /06 1188 INT Sys.03 | Bpemsi vHgnkaumMm ogHoOro KaHana Ot 0pm010
03 /06 1189 INT Save.01 | CoxpaHeHve napameTpoB 1 — 3anucb
03/06 |1190-1205| INT Kannbposka Havana BxogHoro curHana Ainl-16 (s 0 — 32000
KannbpoBoYHbIX koadpdurumeHTax)
Kannbposka koHua BxogHoro curHana Ain1-16 (8
03/06 |1206-1221) INT KanmbpoBOYHbIX KOadPULMEHTaX) 0 - 32000
03/06 1222 INT Kannbposka Ha4yana BbIXOQHOrO curHana (s 0 — 32000
KannbpoBOYHbIX koadhdurumeHTax)
03/06 1223 INT KannbpoBka KoHUa BbIXOAHOro curHana (B 0 — 32000
KannbpoBo4YHbIX k03hdurumeHTax)
03/06 1224 INT KannbpoBka Hayana curHana ot garyuka 0 — 32000
TepMoKOMNeHcaumu (B KanvbpoBOUHbIX kKoadduumeHTax)
KannbpoBka koHUa curHana ot garyuka
03706 1225 INT TepMOKOMMeHcaumm (B KannbpoBOYHbIX kKo3adULIMeHTax) 0 - 32000
03/06 1226 INT Sys.00 | Agpec npubopa Ot 0 go 255
03 /06 1227 INT Sys.01 | CkopocTb obmeHa Or0p012
03 /06 1228 INT Sys.02 | Tanm-ayt Ot 0 go 200
Mo6buTHo (0 — HopM., 1 —
03 1229 INT AnnapaTtHble owmnbku (Mnatel pacumnpexmns, SP) ownbKa.)
03 1230 INT Temnepatypa BHYTpeHHero gatyuka repmokomneHcaumm | -40 — 150
MpumeyaHums.

NpOoTOKOoN 6e3 noaaepXku rpynnoBoro ynpasneHna JUCKPETHbIMU CUrHanamu.

napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs yncno 600.

1. WHamkaTtop UTM-16 obmeHunBaeTcs gaHHbiMK no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbIN
2. (*) AaHHOe 4ncno npeacTaBneHo B perucTpe uenbim 6e3 aeuumansHoro pasgenurtens (3andtoun). Hanpumep, ecnv B

3. PerucTp 158 «Pa3peweHue npozpaMmMuposaHuUsi», B Cliy4yae yCTaHOBKM €ro 3HadYeHusi B «1», paspeLuaeT n3aMmeHeHue

KOH(UIrypaLMOHHbIX PermctpoB HauuHas ¢ 159. YcrtaHoBKy «Pa3speweHue npoepaMMupo8aHuUsi» MOXHO OCYLIECTBUTb C
nepcoHanbHo OBM unu ¢ nepeaHert naHenu nHavkatopa (ypoeHs LOAD.00). Mpu Hanuuum B 158 peructpe «0» OOCTYMHbI Ans
N3MEHeHUs TOMNbKO PerncTpbl onepaTMBHOrO ynpasneHus 1-158, a ocTanbHble ANt YTEHUS.
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PekoMeHgauuMm no nporpaMmMmpoBaHuio o6MeHa AaHHbIMKU ¢ nHaukatopom UTM-16
(ocobeHHOCTM ncnonb3oBaHusa pyHkumMi WinAPI)

Mpu onepauusx BBoga / BbiBoAa (C mporpammHbiM ynpasneHvem DTR/RTS), Heobxoaumo yaepxueatb
curHan DTR/RTS o okoHuyaHusa nepepadv kagpa 3anpoca. [Ang onpegeneHus MOMeEHTa nepegayn NocnegHero
cumBorna us 6ydepa nepegaun COM nopta pekomeHayeTcs UCnonb30oBaTh 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
jz a2

Kagp oTBeTa oT mMHOukatopa nepefaeTcs MHOMKATOPOM C 3afepxkoh 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [Ina oxugaHus kagpa otBeTa He pekoMmeHayeTcsa mcnonb3oBaTe WinApi: Sleep( ), a ucnonbsosatb
OVERLAPPED cTpyKTypy 1 onpefenstb nonyyeHne oTeeTa oT MHAMKaTopa criedyoLwmmM KOAoM:

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

TimeOut — TavimayT Ha nony4eHve oTeeTa.

lMocne nepepaun kagpa oTBeTa MHAMKaTopy Heobxoguma nay3a =1MC ANS NEPEKNioYEeHUs B Pexum
npvema. na oxuaaHns Takke He pekomeHayeTcsa ncnonb3oBaTb dyHkumio WinApi Sleep( ).
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B.2 MODBUS npoTtokon
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) mnagwumn 6ut nepepaeTcs nepsbIM.

Kagp Modbus coobueHus cnegytowwimn:

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

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

B.2.2 Device Address. Agpec ycTpoicTBa

Apgpec uHgukaTtopa (slave-yctpownctBa) B cetu (1-255), no koTopomy obGpauwiaetca SCADA cuctema
(master-ycTponcteo) co cBouM 3anpocomM. Korga yaaneHHoe yCTPOWCTBO MOCbiNaeT CBOW OTBET, OHO pasmellaeTt
3TOT e (CoOBCTBEHHbIN) agpec B 3TOM norne, 4Tobbl master-ycTpoicTBO 3Hano kakoe slave-yCTponcTBO OTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKLMOHaNbHbIW KO4 onepauumn

WNTM-16 nogaepxusaeT criegytome yHKUMK:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3anucb B 0OWH perncTp

B.2.4 Data Field. Mone nepepaBaembIX AaHHbIX

Mone paHHbIX coobweHunsa, nocbinaemoro SCADA cuctemon yganeHHOMY YCTPOWCTBY COAEPXUT
no6aBoyHO MHpopmMaLmio, KoTopas Heobxoauma slave-ycTponcTBy ansa getanusaumn dyHkumm. OHa BKNoYaeT:

® HayarnbHbIM agpec perncTpa n KonmyecTso perncTpoB Ansa dyHkumnm 03 (YTeHune)

® ajpec peructpa v 3HayeHue 3Toro pernctpa Ans dyHkummn 06 (3anmce).

Mone AaHHbIX COOBLLEHMSA, MOCHINAeMOro B OTBET yAaneHHbIM YCTPONCTBOM COAEPXKUT:
e konu4ecTBo 6anT oTBeTa Ha hyHkumio 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® aJpec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNILHON CYMMbI

3HauyeHVe 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLUBH UMKNnyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobleHnss (address, function code, data) nepeparoliee YCTPONCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHusi. MNMpuemMHoe ycTponctBo paccumteiBaeT CRC kof
npuHsTOro coobuleHns n cpaBHuBaeT ero ¢ nepeaaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, aTo o3HavaeT
YTO UMEET MECTO KOMMYHUKaLUMOHHas owmnbka. YCTPONCTBO He BbIMOMHAET OEWCTBMIN U HEe JaeT OTBET B Criyyae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6uTt) eguHmnuamm (FFFFh).

. Ucknirouatowee I ¢ nepebiMn 8 61T Balita cooblieHus n cogepxunmoim CRC peructpa.

. CoBur pesynbTaTta Ha oMH OMT BNpaso.

. Ecnu cosuraembin 6ut = 1, nckniovatowee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnn cogrraemblin GUT Hynb, NOBTOPUTL Luar 3.

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

. Ucknirovatowee I co crnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxumbim CRC pernctpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLleHns He oGpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNEM KOHTPOSbHOW CYMMBbI.

O©CoO~NOOOPAWN-=-

Korga CRC pa3smelaeTcsl B KoHUe coobuieHns, Mnaawmuii 6ant CRC nepeaaeTcs nepsbiM.
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Mpumep pacyeTa KOHTPOJILHOM CYMMbI Ha Ai3bike 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;
while ( number_ byte>0 )
{
crc *= *buff++ ;
bit_counter=0;
while ( bit_counter < 8 )
{
if ( crc
{
crc
crc
}
else

{

& 0x0001 )

>>= 1;
A= 0xA001;

crc >>=1;
}

bit_counter++;

}

number byte--;
}

return (crc);

}

//

//
//

//
//

//

//

//

//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc



B.3 ®opmaTt KOmMaHAa

58

YTteHune Heckonbkux pernctpos. Read Multiple Register (03)

Cnenyrou.mﬂ cdopmat ncnonb3dyeTca Ond nepenadyy 3anpocoB OT KOMNbKOTEPA W OTBETOB OT yaalieHHOro

yCTpOMNCTBA.

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 ycTponcTBa. 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

Fone «<NUMBER OF REGISTERS» 1 n <16 — KonmnyecTBO 3anpawmBaembix pernctpoB. Ecnv B kagpe
3anpoca 3akasaHo bonee 16 pernctpos, uHankatop UTM-16 B 0TBETE OrpaHMYMBAET UX KONMYECTBO A0 nepBbiX 16-
TN PETUCTPOB.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponcTtBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

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

Cnepyolwasn komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

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

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

YcTaHoBUTL BpeMs AvddepeHuMpoBaHmsa nHamkatTopa 74 cekyHabl B yctponcTtse ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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NMpunoxeHune I' - CBOAHaA Tabnuua napameTpos
mHaukaTopa UTM-16

Ta6bnuua I'.1 - CBogHasa Tabnuua napameTpoB nHagukaropa UTM-16

EavHn 3HaueH.
MyHKT ubl Onana3oH nsmeHeHus no- Lar
Y MapameTp M3MeHeH MpumeuaHue
MeHo n3mMmep napameTpa ymMmornya us
eHunA HUK
YpoBeHb 1. (H 1n )HacTpoiika napameTpoB aHanoroBbix BxogoB Al1 — Al16*
00 Twvn aHanoroeoro Bxoaa 0000 — NUHEenHbIN 0000 0001
0001 — kBagpaTHU4ecKui
0002 — TCM 50M
0003 - TCM 100M
0004 —rp.23
0005 — TCI 500, Pt50
0006 — TCI 100r1, Pt100
0007 —rp.21
0008 — nnHeapu3oBaHHas Wkana
0009 — Tepmonapa
NMHeapu3oBaHHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TIM10 (S)
0015 — Tepmonapa TIMP (B)
0016 — Tepmonapa TBP (A-1)
0017 — NHTepdelicHbIN BBOA
01 HwxHuiA npegen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwwui Ecnu n.00 BbIGpaH B Avana3oHe
LuKanbl en. paspsag 0002-0007 0010-0016 To 3HaueHue
02 BepxHuii npegen pasmaxa TEXH. -9999 — 9999 000,0 Mnagwuin | 9TUX MYHKTOB M3MEHUTb HEemMb3s.
LuKanbl en. paspsig
03 MonoxeHue aeunmarnsHoOro 0000, 0000
pasgenutens 000,0
00,00
0,000
04 MocTosiHHas BpeMeHun Cex. 000,0 — 600,0 000,0 000,1 000,0 — oTkn.
umdpoBsoro duneTpa
05 MakcumanbHas CekK. 0000 - 0050 3almta oT UMNYNbCHbIX NOMEX
ANMUTENBbHOCTb UMMYIbCHOMN
nomexw
06 MeTog TemnepaTypHoi 0000 — py4Hasi kKoppekuus 0001 0001 T=Tuam+Tkop.py4
KOpPEeKUUn BXOOHbIX 0001 — aBTOMaTH4ecKas (cm.3.08)
CcUrHanos oT Tepmonap KoppeKuus (No BHeLWHeMY T=Tuam+Tkop.aBT
natuunky Ail7 BHYTpU npubopa)
0002 — aBTOMaTU4eCKas
KOPPEKLMS NO BHELLHEMY AATUUKY
nogknoyeHHomy k Al16
07 3HayeHue TemnepaTtypbl B TEXH. OT1-99,9 —999,9 000,0 000,1 Tkop.pyu
pexume py4qHOW KoppeKLuum en. Mpn 3.07=0000
BXO/JHbIX CUrHanoB 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
cUrHanusaumm
10 I'vctepesuc TEXH. 0000 — 9999 C y4eToM geuum. pasgenutenst
TEXHONorm4yeckom en. Bxoaa Al
curHanusaummn [ns aBapviHoOi 1
npeaynpeanTensHOn curHan.
YpoBeHb 2. ( HoF)HacTpoiika napameTrpoB aHanoroBoro Bbixoga AOT
00 McTouHuk aHanorosoro 0000 — nHTepdENCHbI BbIBOA, 0000 0001
cvrHana ans ynpaeneHus 0001 - Bxopa Al1
aHanoroBblM Beixogom AO1 | | ...
0016 — Bxoa Al16
0017 — He ucnonb3yeTcs
01 HavanbHoe 3HayeHne TEXH. -9999 — 9999 0000 0001 C yyeToM feuum. pasgenvrens
BXOAHOrO CUrHana paBHoe en. Bxoaa 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 — npsimowi (AO=y)
curHana AO1 0001 — nHBepCHbI (AO=100%-Y)




60

NMpopornxeHne npunoxeHusa I

MpogomxkeHne Tabnuubl .1 - CBogHan Tabnuua napameTpoB nHaukaropa UTM-16
Eaun- 3Hau. War
MyHkT Mapametp HULbI Ownana3oH nameHeHus no- name- Mpumeyane
MEHI0 nsme- napameTpa ymon- | o
peHus YyaHuo

YpoBeHb 3. (AL

') HacTpoiika napameTpoB 1 auckpeTHoro Bbixoga DO 1

00 Jlornka paboTbl 0000 — 0007
BbIXOHOrO YCTPONCTBA 0000 — nHTEepMENCHBbIN BLIBOA, (otHocutensHo MIN— MAX
DO 0001 - Gonbwe MAX; cooTBeTcTBYloLWero DO);
0002 — meHblwe MIN;
0003 - B 30He MIN-MAX; =5 -->DO cpaboTaeT, ecnu B kakom
0004 - B He 30HbI MIN-MAX nmbo KaHane napameTp BblNAeT 3a
0005 — BHe 30HbI aBapuINHOWN pamMkv aBapuiHON TEXHONOTNYECKON
0606I.Ll,eHHOl71 TEXHOMNOrM4yeckom CcurHanunsauumm
CUrHanmsauumm
0006 — He ucnonbayetcs
0007 — mHoroBxoaoBoe «UJTN»
01 MNcToYHMK aHanoroesoro 0000 — Bxoa Al1 0000 0001
curHana ans 0001 — Bxoa Al2
ynpaBneHna | |
OVNCKPETHBIM BbIXOA0M 0015 — Bxoa Al16
DO
02 Ycraska MIN DO TEXH. B avanasoHe wkanbl 020,0 000,1 C yyeToM geumnm. pasgenurens
en. BblIBpaHHOro T1na aHanoroBoro aHanorosoro Bxoga
curHana (cm. n. 03.01)
03 Ycraska MAX DO TEXH. B avanasoHe wkanbl 080,0 000,1 C y4yeToM geuunm. pasgenurens
en. BblIBpaHHOro T1na aHanoroBoro aHanorosoro Bxoga
curHana (cm. n. 03.01)
04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 000,0 Mnag,. C yyeToMm geunm. pasgenurens
yctponctea DO en. paspsA | aHanoroBoro Bxoda
05 [nuTtenbHOCTb MMNyrnbca | Cek. 000,0 -060,0 000,0 Mnag- 000,0 - craTnyeckui
BLIXOAHOrO YCTPOIiCTBA i 000,1-060,0 - “MMynbCHLIA
DO pa3psag (aMHammnyecknn)
06 BesonacHoe nonoxexne 0000 — nocriegHee nonoxexune | 0000
BbIXOAHOMO YCTPOWCTBA 0001 — oTkn.
DO B cnyyae oTkasa 0002 — BKn.
07 O60o6LeHHas 0-15 0000 0001 3.00 = 0007
cuUrHanusaums.
HavanbHbii DO.
08 O606LeHHas 0-15 0000 0001 3.00 = 0007
curHanusaums.
KoHeyHbii DO.
YpoBeH: 4. (H L E') Hactpounka napameTpoB 2 guckpeTHoro Bbixoga DO 2
00 MapameTpbl ypoBHS 4 CM. napameTpbl ypoBHs 3
....... aHarnornyHbl
08 napameTpam ypoBHs 3
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NMpopomxeHune npunoxeHusa I

MpopgomxkeHne Tabnuubl .1 - CBogHan Tabnuua napameTpoB nHaukaropa UTM-16
Eaun- 3Hau. War
MyHkT Mapamer HULbI Onana3oH nsmeHeHus no- Uame- MouMeyaHue
MEHI0 P P nsme- napameTpa ymon- | P
peHus YaHUo

YpoBeHb 5. (| do k)

HacTtponka napameTpoB AMCKpeTHbIX BbixogoB DO3 — DO10

00 Jlorvka paboTbl 0000 - 0006
BbIXOHOrO YCTPONCTBA 0000 — nHTepdencHbIn BbIBOA (oTHOCUTEnbHO MIN—- MAX
DO 0001 - Gonbe MAX; cootBeTcTBylowero DO);
0002 — meHble MIN;
0003 - B 30He MIN-MAX; =5 -->DO cpaboTaeT, ecnv B kKakom
0004 - B He 30HbI MIN-MAX nnbo kaHane napameTp BblMAET 3a
0005 — BHe 30HbI aBapuIHOW pamMKu aBapuAHON TEXHOMNOIMYECKON
0606LLEHHON TEXHOMNOMMYECcKon curHanusauummu
CUrHanmsauumm
0006 — He ncnonb3yeTcs
01 MIcTOYHUK aHanorosoro 0000 — Bxog Al1 0000 0001
curHana ans 0001 — Bxog Al2
ynpaenexms | | ...
OUCKPETHLIM BbIXO40M 0015 — Bxog Al16
DO
02 Ycraeska MIN DO TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeTOoM Aeumm. pasgenurens
en. BbIOpaHHOro TmMna aHanoroBoro Bxoga
aHanoroBoro curHana
03 Ycraska MAX DO TEXH. B anana3soHe wwkanbl 080,0 000,1 C yyeTOM geumm. pasgenurens
en. BbIOpaHHOro TmMna aHanoroBoro Bxoga
aHasnoroBoro curHana
04 'mcTepesmnc BbIXOQHOIO TEXH. 0000 - 9999 000,0 Mnagw | C yyeToM geumm. pasgenurens
ycTponctea DO en. nii aHanoroBoro Bxoga
pa3spas
05 OnutenbHOCTb MMMNynbCca | cek. 000,0 -060,0 000,0 Mnagw | 000,0 - cTaTu4eckui
BbIXOAHOMO YCTPOWCTBA nii 000,1-060,0 - MMMNyNbCHbIN
DO PasPAA | (guHamuueckmin)
06 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOOHOMO YCTPOWCTBA nonoXxeHve
DO B cnyyae oTkasa 0001 — oTkn.
0002 — BKI.
YpogeHsb 6. (Cd 0 E)HacTpoiika napameTpoB AckpeTHbIX Bbixogos DO11 — DO18
00 MapameTpbl ypoBHS 6 CM. napameTpbl ypoBHsi 5
....... aHarnornyHbl
08 napameTpam ypoBHs 5
YpoBeHb 7. (Efd O E)HachoﬁKa napameTpoB AUCKpeTHbIX Bbixogos DO19 — DO26
00 MapameTpbl ypoBHS 7 CM. napameTpbl ypoBHsi 5
....... aHarnornyHbl
08 napameTpam ypoBHs 5
YpoBeHb 8. (“fd O f:)HaCTpoﬁKa napameTpoB AUCKpeTHbIX Bbixogos D027 — DO34
00 MapameTpbl ypoBHs 8 CM. napameTpbl ypoBHS 5
....... aHarnornyHbl
08 napameTpam ypoBHs 5
YpoBeHb 9. (L 1~ U) AGcumccbl (X) onopHbIX Toyek nuHeapu3aaumm Al1 — Al16*
00 Konunyectso Touek 0-20 0001
nHeapu3aumm
01 Abcumcca HavanbHoro % 00,00 — 99,99 00,01
3HayeHus (B % oT
BXOJHOr0 curHana)
%
20 Abcumcca 20 Toukm % 00,00 — 99,99 00,01
YpoBeHb 10. (1'_ nr 5) OpauHaTtbl (Y) onopHbIX ToYek nuHeapusauum Al1 — Al16*
00 KonunyectBo Touek 0-20 0001
nHeapu3aumm
01 OppavHaTa HavarnbHoro TEXH. -9999 — 9999 0000 Mnag
3Ha4eHus (curHan B eq. i
TEXHUYECKMX eanHuLax paspsig
ot -9999 no 9999)
TEXH.
en.
20 OpauHaTta 20 Toukn TEXH. -9999 — 9999 0000 Mnag
en. Y

paspsa
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NMpopornxeHne npunoxeHus I

MpopgomxkeHne Tabnuubl .1 - CBogHan Tabnuua napameTpoB nHaukaropa UTM-16

YpoBeHb 11. (E Lo ) Kanub6poBka aHanoroBbix Bxogos Al1 — Al16*

00 Kanun6poska Hyns TEeXH. -9999 — 9999 0000 Mnag

aHanoroBoro Bxoaa eq. wmnn

(napameTpa) paspsg
01 Kannbposka koHLa TEXH. -9999 - 9999 0000 Mnag

LUKanbl aHanoroBoro en. MR

Bxofa (napameTpa) paspsg

r
YpoBeHb 12. (L 0 ) Koppekuusi aHanoroebix Bxogos Al1 — Al16*

00 Koppekuunst aHanoroBoro | TexH. -9999 — 9999 0000 000,1 Mnanumpyet PV=PV+A

BXoAa en.
01 Koadbdpuument TEXH. -9999 — 9999 0000 000,1 Mnanumpyet A

KOppeKuumn (cMeLleHne) en.
aHanoroBoro Bxoga

YpoBeHb 13. ([ L o) Kanu6poBka aHanoroBoro Bbixoga AO1

00 Nnoukaumsa n nameHeHne | % 0-100
COCTOSIHUSI aHaroroBoro
Bbixoga AO

01 Kannbposka Hyns %
aHanorosoro Bbixoga AO

02 Kannbposka makcumyma | %

aHanorosoro Bbixoga AO

YposeHb 14. (59 5) O6wme napameTpbl

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
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600

02 Tawnm-ayT kagpa 3anpoca 0004 — 0200 0016 0001
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC

03 Bpems uHamkauum Cek. 0001 - 0010 0001 0001
04 Konun4yecteo 0001 - 0016 0016 0001
VHAVLMPYEMbIX KOHTYPOB
yrpaBnexHus
05
06 Mogenb YCO (mogyns 0000 — HeT YCO
pacLumpeHns) 0001 — MP-52-10

0002 — MP-52-11
0003 — MP-52-12
0004 — MP-52-13
0005 — MP-52-14
0006 — MP-52-15
0007 — MP-52-30
0008 — MP-52-31
0009 — MP-52-32
0010 — MP-52-33
0011 — MP-52-34

07 Kog nHgukaTopa. 76.Xx CnyxebHas nHcdopmaums
Bepcusi nporpammHoro Kopn 76
obecneyeHuns Bepcus xx (Hanp. 76.02)

08 Kannbposka Hyns % CwmelleHve
AaTtyuka
TEpPMOKOMMEHcaLmm

09 Kannbposka makcumyma | % YcuneHue. (napameTp OTKpbIT
JaTtyuka korga Ain.00=0007)

TepMOKOMNeHcaumnm
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NMpopornxeHne npunoxeHus I

Koney Tabnuubl I'.1 - CBogHasa Tabnuua napametTpoB nHgmkatopa UTM-16

YpogeHb 15. (5AuF) CoxpaHeHune napameTpos

00 CnyxebHas
MHopMauma
01 3annck NnapameTpoB B 0000
3HEeproHe3aBnUCUMYHO 0001 — 3anucatb
namsitb
L oHd
LOAD (L o1 g) 3arpy3ka napameTpoB
00 PaspelueHune 0000
nporpaMmMmpoBaHus no 0001 — paspelLueHo
cetn ModBus
01 3arpyska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyaka 3aBOACKMX 0000
HaCTPOEK 0001 — 3arpy3uTb

* Homep kaHana, Bxoga Bbibupaetcs knasuwamm [NekHT] - [NekH{] v BbicBeTnsieTcs Ha uHamMkaTopax 1-16.
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