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HacTosiliee pyKOBOACTBO MO 3KchnyaTauum npefHasHayeHo [Ans O3HakoMneHus notpebutenen c
HasHayeHneM, MpPUHLMNOM OENCTBUS,, YCTPOWCTBOM, MOHTaXOM, 3KChryaTaumen n obcrnyxmBaHneM WHAUKaTopa
TeXHONorn4eckoro MMKpornpoLeccopHoro aByxkaHanbHoro UTM-112 (B ganbHenwem nigukatop UTM-112).

BHUMAHMUE !

Mepen MCNONb30BaHNEM nHgukartopa, noxanywucra,
O3HAaKOMbTECb C  HACTOSALMM  PYKOBOACTBOM MO  3KChnyaTauum
nHgukatopa UTM-112.

MpeHebpexeHne Mepamy nNpPedoCTOPOXHOCTM M NpaBunamm
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHWA MepcoHana unu
nospexaeHnsa obopynosaHus!

B c¢BA3M C nocTosHHOW paboTo No COBEPLUEHCTBOBaHUIO
WHOMKaTopa, MOBbIWAKLWEN €ero  HadexHOCTb U yhydwaroLlen
XapaKTepUCTMKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3Ha4MTEerbHble
N3MEHEHUSs], He OTPaXKeHHbIe B HACTOSALLEM U3AHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HauMeHOBaHMWsIX NapaMeTPOB, Ha PUCYHKaX, NPU LMPPOBLIX 3HAYEHUSIX U B TEKCTE WUCMONb30BaHbI
cokpalleHus n abbpesmaTyphbl (cM. Tabnuuy 1.1), o3Havatowme crnegyoLlee:

Tabnuvua |.1 - CokpalleHns n abbpesmaTypbl

Abbpesuatypa MonHoe HaumeHOBaHue 3Ha4yeHue
(cumBon)

PV vnn X Process Variable VMamepsiemas BennynHa (KOHTPONUPYEMbIV NapameTp)

T, t Time Bpewms, nHTepBan BpeMeHun

Al Analogue Input AHanorosbIvi BBOA,

DO Discrete Output [WNCKpeTHbIN BbIBOA

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

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

2. B HanmeHoOBaHUAX ypOBHeI7I KOHCbMI'ypaLI,VIVI MHOWKaTopa NPUHATLI cnegywwune 0603Ha4eHus, KOTOpble
COOTBETCTBYHOT 6yKBaM NaTUHCKOro andasuTa:
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1. OnucaHne nHaukKaTopa

1.1 HasHa4yeHne nHauKaTopa

Wngunkatop UTM-112 npeacraBnsaioT coBov HOBbIW KNAcC COBPEMEHHBIX YHUBEpCarnbHbIX 08yXKaHallbHbIX
LMdPOBLIX NHANKATOPOB C ANCKPETHLIMW BbIXO4AMM.

Mupgukatop NTM-112 nossonsetr obecneuntb BLICOKYHD TOYHOCTb WM3MEPEHUA [ABYX TEXHOMOMMYecKkmx
napameTpoB. OmuyumersnbHbIMU 0CObeHHocmaMU wHankatopa MTM-112 aBnsaioTcs Hannyune TpexypoBHEBOW
ranbBaHWYECKOW M30NALUN Mexady BXOAamW, BbIXOAaMMW U LENbi0 NUTaHWSA, Hannyne yHKLMOHanbHbIX 6rokoB ¢
MHOXECTBOM MaTeMaTUYEeCKnX (PYHKLUUA: BblYMTaHWE, CYMMUPOBAHUE, YMHOXEHWe, OerneHvue, WHTerpupoBaHue,
Npov3BOAHas, U3MEPEHNE BNAKHOCTY.

MHavkaTop npegHasHayeH Kak Afs aBTOHOMHOrO, Tak M Ans KOMMMAeKCHoro ncnonb3osanns B ACYTI B
3HepreTuke, MeTanyprum, XMuMmM4eckon, NULLEBON 1 APYrnx oTPacnsx NPOMbILLIIEHHOCTM U HAPOOHOM XO3sINCTBe.

UHOukamop UTM-112 npeOHa3Ha4eH:

® NSt U3MEPEHUsI OBYX KOHTPONUPYEMbIX BXOAHbIX (pM3NYECKMX NapameTpoB (TemnepaTtypa, AaBrfieHue,
pacxof, ypoBeHb U T. Nn.), 06paboTku, NpeobpasoBaHns U OTOOBPaKEHMS NX TEKYLLNX 3HAYEHUIN HA ABYX BCTPOEHHbIX
YyeTblpexpaspsaaHbIX LMGPOBbLIX AMUChnesx,

e VHOuKaTop paboTaeT Kak YCTPONCTBO CUrHanNM3aLmmn Bbixo4a U3MepsaeMblX BXOOHbIX BENTUYUH 3@ YCTaBKU
curHanusaumm,

e uHAMKATOP (QOPMUPYET BbIXOAHbIE AUCKPETHbIE CUrHamnbl YNpaBrieHWsi BHELUHWM WCMONTHUTENbHBIM
MexaHu3MoM, obecnevvBas OUCKPETHOE yrpaBrieHWe B COOTBETCTBUW C 3a4aHHOW Monb3oBaTenemM nOornkown
paboThl,

® NS MHAMKALMKN TEXHOIOTMYECKOro NapamMeTpa nomy4yaemMoro no uHTepdency ot BHELLHMX YCTPOWCTB,

® /MeeT BO3MOXHOCTb MCMonb3oBaHNs 6nokoB 06paboTky aHanoroBbix BXOA4OB AMA NpueMa, oopaboTku,
npeobpa3oBaHNsi TEXHONOIMYECKOro napameTpa nony4yaemMoro no MHTepdemncy OT BHELLUHMX YCTPONCTB,

e unHAMKaTop popmMpyeT curHanbl TEXHONMOrMYEeCKoW curHanu3auun. Ha nepegHenm naHenu mmeroTcs
WMHOMKATOPbl ANS CUrHanM3aumm TEXHOIOMMYECKN OMaCHbIX 30H, CUIHambl NPEBBILEHUS (3aHWXEHUSA) U3MepAeMblX
napamMmeTpos,

e uHankatop WMTM-112 MoXeT ucnonb3oBaTbCs B CUCTEMAx CuUrHanusauui, ONOKMPOBOK W 3aluT
TEeXHONornyeckoro obopynoBaHus.

1.2 O603Ha4YeHne nHgukaropa NTM-112

O603HayeHue npu 3akase: NTM-112-AA-BB-C-D-U,
roe:

AA u BB, cooTBETCTBEHHO, KO BxoAa 1-ro 1 2-ro KaHanoB::
01 — nocTosiHHbIN TOK OoT O MA oo 5 MA
02 — nocTosiHHbIN Tok oT 0 MA 0o 20 MA
03 — NocTOsIHHBIN TOK OT 4 MA 0o 20 MA
04 — HanpspkeHue noctosiHHoro Toka ot 0 B no 10 B
05 — HanpspkeHue noctosiHHoro Toka ot 0 MB go 75 mB
06 — HanpspkeHne noctosiHHoro Toka ot 0 mB o 200 mB
07 — HanpspkeHne noctosiHHoro Toka ot 0 B o 2 B
08 — TCM 50M, W100=1,428, ot muHyc 50 °C go nntoc 200°C
09 — TCM 100M, W4¢0=1,428, oT muHyc 50 °C go nntoc 200°C
10 — TCM rp.23, ot muHyc 50 °C go nntoc 180°C
11 — TCN 5001, W40=1,391, oT muHyc 50 °C o nntoc 650°C
12 — TCN 100, W+190=1,391, oT muHyc 50 °C go nntoc 650°C
13 — TCM rp.21, ot MuHyc 50 °C go nntoc 650°C
14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300°C
15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C
16 — Tepmonapa TXKK (J), ot 0 °C go nntoc 1100°C
17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850°C
18 — Tepmonapa TMM10 (S), ot 0 °C go nntoc 1600°C
19 — Tepmonapa TIMP (B), ot 0 °C go nntoc 1800°C
20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500°C

MpumeyaHue: npu 3akase wMHOMKATOpa C BXOAHbIMM curHanamu ot Tepmonap TIM-10, TMP, TBP-1 wnHgukaTop
M3roTaBnNMBaOTCA NO OTAEMbHOMY 3aka3y W Mocrneaylollas NepecTporka Ha Apyre Tunbl BXOAHbIX CUTHANoOB MPOM3BOAMTCS
TOMNbKO Ha NpeanpuUsTUN-M3roToBUTENE.

C - KO BbIXOQHOIO aHarloroBoro curHana:
0 — oTcyTCcTBYET,
1-01 0 MA o 5 MA,

2 — ot 0 MA 10 20 MA,
3 —-014 MA go 20 MA,
4-0o10B po 10 B.




D - TvN BbIXOOHbLIX OUCKPETHbIX CUrHaNoB:
T — TpPaH3UCTOPHbIE BbIXOAbI,
P — peneviHble BbIXxoabl,
K — TBepgoTenbHble pene.

uU- Hanps>XeHne NuTaHua:

220 - 220B nepeMeHHOro Toka,
24 - 24B noCcTOSAHHOTO TOKa.

Hanpumep, 3aka3aHo uHOukamop: UTM-112-09-02-2-P-220

[Mpn 3TOM M3rOTOBMEHMIO 1 NOCTaBKE NOTPEOUTENIO NOANEXUT:

1) AByXKaHanbHbIA MUKPOMPOLECCOPHbIN nHankaTop NTM-112,

2) nepsbin aHanorosbin Bxog Al1 kog 09 - TCM 100M, W1=1,428, ot muHyc 50 °C go nntoc 200°C,
3) BTOpOW aHanoroski Bxog Al2 kog 02 — nocTosiHHbIN Tok oT 0 MA o 20 MA,

4) Bbixog aHanoroBbin AO koA 2 - nocTosiHHbIN Tok oT 0 MA o 20 MA,

5) Bbixoabl anckpeTHble DO1 n DO2 koa P — peneiiHble,

6) HanpspkeHue nutanus kog 220 - 220B nepemMeHHOro Toka,

1.3 TexHM4YeCcKue xapakTepUMCTUKM MHOUKaTopa

1.3.1. AHanoroBbI# BXO4HOM CUrHan

Tabnuuya 1.3.1 - TexHNYeckne XxapakTepUCTUKM aHaNoroBbiX BXOAHbIX CUTHANoB

TexHU4eckasi xapakTepucTmka 3Ha4yeHune
KonnyecTBO aHanoroBbix BX040B 2
Tvn BXOAHOrO aHanoroBoro curHana YHudmumposaHrHble (TOCT 26.011-80)

[MOCTOSIHHBIV TOK:

ot 0 MA oo 5 MA

ot 0 MA go 20 MA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Boo10B

ot 0 MB go 75 mB

ot 0 MB pno 200 mB
ot0Bpoo2B

TepmonpeobpasoBaTtenu conpotuBnenuni ACTY 2858-94
TCM 50M, W440=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W40o=1,428, ot muHyc 50°C go nntoc 200°C

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

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

Tepmonapsbl no ACTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C pgo nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNMN10 (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

Paspeluatolas cnocobHoctb ALM 16 paspsigos

Mpepen gonyckaemon OCHOBHOW NpUBEAEHHON <0,2%

MOrpeLHOCT U3MEPEHUSI BXOOHbIX NapamMeTpoB

TOYHOCTb UHAMKALNN 0,01 %

Mpepen ponyckaemon JONONMHUTENBHON NOrPELLHOCTH, <02%/10°C

BbI3BaHHOW M3MEHEHMEM TeEMMEPaTYpbl OKpyXKatoLLen

cpegabl

Mepuog n3amepeHus, He meHee 0,1 cek

["anbBaHM4eckasi pa3Bsiaka aHanoroBoro BXoJ0B Bxoapl ranbBaHUYeCcK/ U30NMPOBaHbI OT BbIXOAOB U OCTarnbHbIX

Lienen, HanpshkeHue ranbBaHnyeckon pasesasku He meHee 500 B

MpumeyaHums.

1. AHanoroBble BxoAbl nHankaTopa MTM-112 mMoryT GbiTe CKOHUIYpUpOBaHbl Ha NOAKMYEHNE NGOro TMna aaTymka.

2. MNpun 3akase Bxoga Tuna Tepmonapa, B KayecTBe BXofa TemrepaTypHOW Koppekuuu (komneHcaumm Tepmo-O[C
CcBOOOAHbIX KOHLOB TepMonapbl) UCMOMb3yeTcs AaTyMK TemnepaTypbl, KOTOPbIA HAXOAWUTCS BO3ME KMNEMM Ha ThiNIbHOW CTOPOHe
uHaukaTopa.




1.3.2 AHanoroBbI# BbIXOOAHOW CUrHan

Tabnuua 1.3.2 - TexHnyeckve XaPaKTEPUCTUKMN aHAI0roBoro yHVICbVILIVIpOBaHHOFO BbIXOQHOIo curHana

TexHU4YecKasa xapakrepucTuka

3HauyeHue

KonunyecTso aHanorosbIX BbIXO40B

1 (I'Ipl/l YCNnoBMK 3aKasa onunn aHanoroBsoro BbIXO,EI,a)

Tun BbIXOAHOrO aHanoroBoro curHana

YHudmumposaHHbie (TOCT26.011-80):
OT1 0 MA o 5 MA, RH <2000 Om

Ot 0 MA go 20 MA, RH = 500 Om

Ot 4 MA go 20 MA, RH =< 500 Om

Ot 0B o 10 B, RH = 2 kOm
Paspewatowias cnocobHoctb LIAM <0,0015 %
Mpenen gonyckaemon OCHOBHON NpUBEAEHHOM NOrpeLlHOCTH <0,2%
(HOPMMPOBAHUS BbIXOOHOTO CUrHana
[ononHuTtensHas NorpewwHoCcTb POPMMPOBAHNS BbIXOLHOIO <0,1%

CUrHana ot "SMeHeHuda ConpoTuBIEeHNA Harpy3ku

Mpegen gonyckaemow 4ONOMHUTENbHOW NOrpeLLHOCTU, BbI3BAHHOMN

M3MEHEHMEM TEMMEPATYPhI OKpyXatoLLeit cpepl

<0,2%/10°C

[anbBaHWYeckas pasBsidka aHanoroBoro BbIxoaa

Bbixog ranbBaHWYeCKN N30NMPOBaHbI OT BXOLOB U
OoCTanbHbIX Lenen, HanpshkeHne ranbBaHN4eCcKomn
pa3Bs3ku He meHee 500 B

1.3.3 AuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHarbI
Tabnuua 1.3.3 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHaNoB

TexHU4yecKas XxapakTepucTuka

3HaueHune

KonnyecTBo AUCKPETHBIX BbIXOAOB

2

- TpaH3ucmop:

MaKcuMarnbHOe HanpsXeHne n TOK KoMMyTauum

00 40B, 100MA NOCTOSIHHOrO TOKa

ranbBaHnU4eckasa pasBA3ka ANCKPETHbIX BbIXO40B

BbIXO4bl CBA3aHbl B rpynny U3 AByX BbIXOA40B U raribBaHU4Yeckun
M30MMpOBaHbl OT OCTanbHbIX Lenen

- Pene(nepekniodyaembili KoHmMakm):

MaKkcumarnbHOe Hanps>XXeHne 1 TOK KoMMmyTaunmn

Twvn BbIXOAA:

0o 250B, 8A nepeMeHHOro Toka Npu aKTUBHOWM Harpy3ske

oT 5B, 10MA o 30B, 5A NOCTOSAHHOrO TOKa Npu akTUBHOW Harpyske
0o 250B, 3A nepeMeHHOro Toka npu MHOAYKTUBHOW Harpy3ke
(cos®=0.4)

- TeepdomeribHOe (HE MexaHU4ecKkoe) pere:

MakcrmanbHoe HanpsikeHne KOMMyTaLuM NepeMeHHOro
(mencTeyolLiee 3HaYEHME) NN NOCTOSIHHOTO TOKa

no 60B

MakcumarnbHbI TOK Harpys3ku Kaxxagoro Bbixoga

8o 1 A (AC) nepemeHHoro Toka,
8o 1 A (DC) nocTtosiHHOro Toka

CwurHan normyeckoro "0"

CwurHan nornyeckon "1"

pPa3oMKHYTOE COCTOSIHME KOHTAKTOB perie(TPaH3MCTOPHOrO Kioya).

3aMKHYTO€e COCTOsIHME KOHTaKTOB pene(TpaH3MCTOPHOTO Kiioya).

Bug Harpysku

aKTUBHasA, MHOYKTUBHAsA

[anbBaHW4eckas pasBA3ka AUCKPETHbIX BbIXO40B

BbIxoAbl ranbBaHUYeCcKM N30IMPOBaHbI OT APYrvX BXOAOB U
ocTasibHbIX Lienei, HanpskeHne rarbBaHUYeCKON pa3Bsi3ku He
meHee 1500 B

1.3.4 NMocnepoBaTtenbHbIN MHTepdelc RS-485
Tabnuua 1.3.4 - TexHMYeckne XxapakTepucTukM nocnegoBaTenbHoro nHtepdgenca RS-485

TexHuyeckas XapakTepucTuka

3HaueHune

KoHdurypauumm cetu

MHoroTouyeuvHasn

KonunyectBo npnbopos

32 Ha OAHOM CEermeHTe

MakcumanbHas anvHa nvHum B npegenax
OQHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX nepegat4ymkoB 1

[unana3soH ceTeBbIX agpecoB 255

CkopocTb 0OMeHa/giMHa NMHUK CBA3N 62,5 kbut/c 1200 m

(3aBMCUMOCTb 3KCMOHEHLMarnbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbut/c 10m

lpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCro1b308aMb 3KPaHUPOBaHHbIE 8UMbIE N1apbl.

Tun npuemonepegar4ymkoB

OnddepeHumanbHbIi, NOTEHUMANbHbIN

Bun kabens

BuTas napa, akpaHupoBaHHas BUTas napa

[anbBaHW4eckasi pa3BdA3Ka

MHTepdelc ranbBaHNYeCckn N30MpPOBaH OT BXOAO0B-BbIXOA0B M OCTalbHbIX
uenen

MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdelica

[ns KoHGUrypmMpoBaHus nHaukaTopa, Afst UCNONb30BaHUs B KayecTse
yAaneHHoro yCTPOoWCTBa Npy paboTe B COBPEMEHHbIX CETAX YNpaBneHus n
cbopa nHpopmaumm (Nprema-nepegadm KOMaHa U AaHHbIX)




1.3.5 NaHenb MHAUKaLUn

Tabnuua 1.3.5 - TexHnyeckve xapakTepucTvku MHAVKATOPOB NEpPEAHeV NaHenu

TexHn4yeckas xapakTepucrmka 3HayeHune
Twvin nHanKaumm umdposas
KonunyectBo LMdpoBbIX ANCNNIEEB: 2
KonunuyectBo pa3psaos LndpoBoro niavkatopa 4
BbicoTa undp cBeToANOAHbBIX MHANKAaTOPOB 8 Mm

1.3.6 dnekTpuyeckne AaHHbIE

Tabnuua 1.3.6 - TexHnyeckve xapakTepucTVKN ANEKTPONmTaHust

TexHU4eckas xapakTepucTmka 3Ha4yeHune

AnekTponuTaHve (NOAKMI0YEHNE K CeTH):
- MOCTOSIHHOTO TOKa
- MepemMeHHOro Toka

ot 18B oo 36B
ot 100B no 242B, 50"y

[MoTpebnsieMblt TOK NO NUTaHuio 24B <180 MA

[MoTpebnsiemasn MOLLHOCTb OT CeTH
nepemeHHoro Toka 220B

<6,0BA

3almTa gaHHbIX EEPROM, cerHeTtoanektpnyeckas NVRAM

1.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.7 - YcnoBus akcnnyatauum

TexHU4ecKas xapakrepucTmka 3HayeHue

LLIMTOBOE MCMNOSTHEHNE
48 x 96 x 162 mm

Kopnyc (BxLUXI):

MoHTaxHas rnybuHa 170 mm

Bbipes Ha naHenu

92798 x 45705 mm

Temnepatypa oKpyatoLen cpepl

oT muHyc 40 °C po nntoc 70 °C

ATmocdepHoe gaBneHme

ot 84 klMNa go 106,7 klNa

Bunbpaunsa (4acToTHOW/amMnanTygHOM)

no 60y / go 0,1mm

MNomeleHne

3aKpbiTOE, B3PbIBO-, nox(apoﬁeaonaCHoe.

BOS,EI,yX B NOMeLLEeHNN He OOJMKeH cogepXXaTb Mbliin 1 NpUMeCU arpeCCUBHbIX
napoB U ra3os, Bbl3blBAKOLLNX KOPPO3NKO (B YaCTHOCTW: ra3os, cogepxxalinx
CEepPHUCTblE CoOeEaUHEHUA nUnn aMMVIaK).

[MonoxeHue Npu MOHTaxe COornacHo npoeKkta

CTeneHb 3auTbl IP30

Macca nHagukaTopa, He 6onee 350r

1.3.8 Mo cToMKOoCTN K MexaHuyeckoMmy BosaencTBuio uHaukatop UTM-112 oTBevyaeT ucnonHeHuwo 5
cornacHo NOCT 22261 .

1.3.9 CpegHee Bpemsi HapaboTku Ha OTKa3 C Yy4eTOM TEXHUYECKOro oOCnyXuBaHWsi, pernameHTUpoBa-
HHOro pyKoBOACTBOM MO 3KCnnyaTtauumu, - He MeHee Yyem 100 000 yacos.

1.3.10 CpegHee BpeMsi BoccTaHOBMNEHUsi paboTtocnocobHoctn MTM-112 — He Gonee 4 Yacos.

1.3.11 CpegHun cpok akcnnyaTtaumm — He meHee 10 ner.

1.3.12 CpegHun cpok xpaHeHus — 1 roa B ycnoswusx no rpynne 1 FOCT 15150-69.

1.3.13 Wsonsums  anektpudeckux uenen WTM-112 oTHocuTenbHO koprnyca u mexagy coboir npu
Temnepartype okpyxawouwen cpeabl (20 + 5) °C 1 oTHOCMTENBHON BRAXXHOCTU Bo3gyxa A0 80% BblaepxuBaeT B
Te4YeHUM 1 MUHYTbl OEWCTBME WCMbITAaTENbHOrO HampsKeHus CuHycoupanbHow dopmbl byactoton (50 + 1) My ¢

gencteyowmum 3HayeHem 500 B.

1.3.14 MuvHMManbHO [JOMyCTUMOE 3MEKTPUYECKOE COMPOTUBIIEHME U30NSUMM  MpW  TemnepaTtype
okpyxatoren cpegbl (20 = 5) °C n oTHocuTenbHOW BnaxHocTn Bo3ayxa Ao 80% coctasnseT He meHee 20 MOm.



1.4 CocTaB MHAMKaTopa

Tabnuua 1.4.1 - O6bem noctaBku nHankaTopa NTM-112

0O603HaveHne HavmeHoBaHve KonnyecTso Mpymevanve
MPMK.421457.047 MHOukaTop TEXHONOrMYecKmin * CornacHo 3akasa
MUKpornpoLeccopHbin UTM-112
KoMMneKT MOHTa)HbIX 3a)KUMHbIX 1 YcTaHaBnvBaeTcs Ha Kopryce MHAuKaTopa
31EMEHTOB (2 3axxunma)
MPMK.421457.047 1C Macnopt 1 1 WT. No 3akasy
MPMK.421457.047 P3 PykoBoacTBo no akcnnyataumm 1 1 3K3emnnap Ha Bce 3aKa3aHHble
VMHAVKATOPbI NPY NOCTaBKe B OAWH agpec
231-103/026-000 Pasbem ceteBon 1 TONbKO ANsi uHaMkKaTopa ¢ nutaHvem 2208
734-203 Pasbem ceteBom 1 TONbKO ANs MHAMKATopa ¢ NuTaHnem 24B
231-108/026-000 Pa3zbeMm ans nogxknioYeHnst BHELLHNX 2

BXO[HbIX W BbIXOOHbIX Lienen

231-131

Pblyar MOHTaXXHbIN ANs KNeMm

734-230

Pblyar MOHTaXHbIV A1 KNEMM MUTaHUs

TOMbLKO AN MHAMKaTopa ¢ NuTaHnem 24B

* KONN4YecTBO yKasblBaeTCa Npu 3akase

1.5 CpeACTBa U3mMepeHunsa, MHCTPYMEeHT U NpUuHaanexHocCTu

1.5.1 lNepeyeHb cpencTB M3MEPEHWS, MHCTPYMEHTa W MPUHAONEXHOCTEN, KOTopble Heobxooumbl npwu
akcnnyatauum nHgmnkatopa MTM-112, npuBeaeHsl B Tabnuue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CPEACTB U3MEPEHUSl, UHCTPYMEHTA U MPUHAASIEXKHOCTEN, KOTOpble HEOBXOAUMBI MPU 3KChyaTaumm

nHgukatopa NTM-112

HaumeHoBaHve cpeacTB U3MEPEHUsi, UHCTPYMEHTa U
NpyHagnNexHocTen

HasHauveHune

1 BonbTmeTp yHMBepcanbHbin L300

I/IemepeHme BbIXOQHOIO CUrHana 1 KOHTpOoIsib HanpsXxeHua nutaHua

2 MarasuH conpoTtusneHui P4831

3agaTtyuk curHana

3 AndpdepeHumanbHbii BonbTMeTp B1-12

3apatyuk curHana u n3MepeHue BbIXOQHOro curHana

4 MeraommeTp $4108

VismepeHue conpoTnBneHns n3onsauum

5 MNUHUET MeaNLIMHCKUI

[MpoBepka kayecTBa MOHTaxa

6 OTBEpTKA

Pa3bopka kopnyca

7 Msrkasi 6a3b

OuyucTka OT Nblnn U rpasu

1.6 MapkupoBka u nnomoupoBaHue

1.6.1 MapkupoBka MHOUKaTopa BbinonHeHa cornacHo TOCT 26828 Ha Tabnuuyke ¢ pasmepamy CornacHo
FOCT 12971, koTopas kpenutcs Ha GOKOBOW CTEHKE Kopnyca UHAMKaTopa.

1.6.2 Ha Tabnnyke HaHeceHbl Takne 0b60o3HaYeHus:
a) ToBapHbIV 3HaK NPeanpUATUA-M3roTOBUTENS;

0) HaMMeHoBaHWe NHAMKATOPa;

B) ycnoBHoe 0603Ha4eHue;

r) o603Ha4YeHNE UCTIONHEHUS;

[) NOpsiAKOBbLIA HOMEP MHAMKaTopa No CUCTEME HyMepauun NPeanpusaTUA-U3roToBUTENS;
€) rog v KBapTan UsroToBneHus;

1.6.3 MnombupoBaHne wnHAuKaToOpa MpeanpusTUEM-U3TOTOBUTENEM MpU BbIMyCKE M3 MPOU3BOACTBA He

npeaycMOTPEHO.

1.7 YnakoBka

1.7.1 YnakoBka nHgukaTopa cooTBetcTByeT TpeboBaHusm FTOCT 23170.

1.7.2 NHamkaTop B COOTBETCTBUM C KOMMMEKTOM MOCTaBKM YNAKOBAHO COMMacHO YepTexam npeanpusTusi-

N3roToBUTENA.

1.7.3 MHOukaTop B TPaHCMOPTHOM Tape TPaHCNopTUPYETCsl MENKUMU OTMPaBIEeHNSIMU JKeNe3HOLO0POXHbIM
TPaHCNOPTOM (KpbITbIMW BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.7.4 NnpukaTtop noaBepxxeHo koHcepBauumn cornacHo MOCT 9.014 gnsa rpynnei IlI-l, kaTeropun n ycnosun
XpaHeHusi 1 TPaHCMOPTUPOBKM - 4 (BapuaHT BPEMEHHOW BHYTPEHHe ynakoBku BY-5, BapnaHT 3awmtsl B3-10).

1.7.5 B kayecTBe NoTpebuUTENbCKOM Tapbl MPUMEHSIIOTCS KapTOHHbIE KOPOOKU U3 rodppuUpOoBaHHOIO KapToHa
cornacHo FOCT 7376 1 MELLKX 13 NONUITUIIEHOBOW NNEeHKN TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoske NpuMeHeHbl aMopTM3aLMoHHble maTepuansl cornacHo FOCT 5244.
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2. HasHayeHune. PyHKUMOHASIbHbIE BO3MOXHOCTU

Cmpykmypa uHoukamopa UTM-112 nocpedcmeomM KOoHghu2ypayuu Mmoxem 6bimb
usMeHeHa makum o6pa3oM, Yymo mo2ym O6bimb peweHbl credyruue 3adayu

asmomamu3ayuu:
v Nlameputenb-MHaMKaToOp ABYX NapaMeTpoB C CUrHanusauven MUMHUMyma u Makcumyma
v YCTpPOWCTBO CUMrHan13auum, AByX- Unu TPEXNO3ULIMOHHOIO YrNpaBIeHns
v Cuctembl UnpoBOM MHAMKALMM TEXHONOMMYECKMX NapameTpoB
v’ YpaneHHble yCTpoWCTBa CBA3N C 06BbEKTOM U MHAMKaLUWEN
v’ TeppuTopuaneHo pacnpefeneHHbIe 1 NiokarnbHble CUCTEMBI YNpaBreH s
v YpaneHHbIi cOop AaHHbIX, AUCNEeTYEPCKUN KOHTPOb, YNpaBneHue NpoM3BOACTBOM
v MlHpukaTop napameTpoB, NnepefaBaeMblx N0 UHTepdency.

BHyTpeHHAs nporpammHas namatb nHaukatopa MTM-112 cogepxut 6onbluoe KonmM4yecTBO CTaHAapTHbLIX
DYHKUMIA HEOBXOAMMBIX ANS YNpaBrneHns TEXHONOMMYeCKMMM npoLeccaMmn 1 peleHns BONbLUMHCTBA MHXEHEPHbIX
NpPUKNagHbIX 3agay, Hanpumep, Taknx Kak:

® CpaBHeHuWe pe3ynbTaToB MNpeobpas3oBaHWs C ycTaBkamy MUHUMYM UM MAKCUMyM W CUrHanmsaumio
OTKJTOHEHMUN,

® nporpammHasi kKannbposka KaHanoB Mo BHeLLUHeMYy 06pa3Li0BOMY MCTOYHMKY aHanoroBoro curHana,
undposas punbTpaumsa (4N ocnabneHns BAMAHUSA NPOMbILLUIIEHHBbIX MOMEX),

e npeobpasoBaTernb BXOOHbLIX CUTHAMNOB C pa3HbiMN MaTeMaTUYeCKUMN DYHKLUSMMU,

® KYCOYHO-NMHENHas NHTepnonauns BXOAHbIX curHanos no 20-Tu Toykam,

e MacliTabupoBaHue Lkan n3mepsemMbix napaMmeTpoB,
[ ]
[ ]

KOH(UIryprMpoBaHue norvkv paboTbl BbIXOAHbIX QUCKPETHBIX YCTPOWCTB,
WHTErpupoBaHue aHanoroBoro curHana.

WMHugnkatop WTM-112 koHdUrypupytoTcs npu nNoMoLuM nepedHen naHenu wHaukatopa wnum 4yepes
ranbBaHWYeCKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To Takke NO3BOMSiET MCNONb30BaTb
npmbop B kKayecTBe yAaneHHoro uHamkaTopa npu paboTe B COBPEMEHHBIX CETAX ynpaBneHus n céopa nHdopmauuu.

MapameTpbl kKOHUrypauum nHamkatopa MTM-112 coxpaHsaloTca B 3HEProHe3aBnCMON.

WMHugnkatop UTM-112 MOXeT wu3roTaBnmMBaTbCs MO UHAMBUOYANbHOMY TEXHUYECKOMY 3afaHuio Aans
BbINOSIHEHMST KOHKPETHOM TEXHOOrMYECKON 3aaaun.
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3. YcTpOMCTBO U NpUHUMN paboThbl

3.1 KoHCTpyKUMA nHAnKaTopa

Mupukatop UTM-112 ckoHCTpymnpoBaH no 6MoYHOMY MPUHLMMY 1 BKNOYAET:

® Mn1acTMaccoBbIN KOPMYC;

e (bpoHTanbHbIN 610K NnepegHen naHenu ¢ anemeHTamm obcnyxmBaHus (KnaBuaTypomn) U UHAMKaLun;

® C TbiIbHON CTOPOHbl pasMelleHbl CbeMHbIE pas3beM-KNEMMbI, K KOTOPbIM MNOAKMIOYATCA NUTaHue,
BXOAHbIE U BbIXOAHbIE CUrHArbI.

3.2 NepenHaa naHenb MHAMKaTopa

[nsa HabnogeHns 3a TexHonorndeckum npoueccoM mHamkatop MTM-112 obopynoBaH ABYMS aKTUBHbIMU
YyeTblpexpa3psaHbIMU LMAPOBLIMU AUCTNEAMU ANs OTOOPaXXeHUA N3MepsieMblX BEMWYMH U pe3ynbTaTtoB 06paboTku
yHKUMOHamNbHbIX ONOKOB, HEOO6XOAWMBIM  KONMUYECTBOM  KMaBull  OBGCMYXUBaHWA W CUrHanM3auMOHHbIX
CBETOAUOLHBIX MHOUKATOPOB AN Pasfnu4YHbIX CTaTYCHbIX PEXUMOB U CUrHanoB. BHelwHwui Buag nepegHern naHenm
uHavkatopa MTM-112 npuBeaeH Ha pucyHke 3.1.

CBeToanoaHbIN
vHAUKaTop
MHTepdenca

CeeTtoanogHble
MHAUKaTOPbI
MAX, MIN

ITM-112

CBeTtogmnoaHble
nHaukatopbl K1
n K2

LndpoBbie KnaBuwm
aucnneun nporpamMmmupo-
WHAUKaTopa BaHusA

PucyHok 3.1 - BHewHul eud nepedHel naHesu uHOukamopa UTM-112.

3.3 HazHaueHune undpoBbIX AgUcneeB nepegHen naHenm

e Lincdbposon
aucnnen 1

e LindbpoBon
aucnnen 2

B pexume PABOTA uvHOMUMPYET 3Ha4YeHWss OJHOTO M3 BXOAHBIX W3MEepPSeMbIX
TEXHOMOIMYEeCKUX NapameTpOB WUIN BbIXOA, OAHOMO M3 PYHKLMOHANbHbBIX 610KOB.

B pexvume KOHOUTYPUPOBAHWE wHanumpyeT HOmep, a MOTOM 3HayeHue BblGpaHHOro
napamMmeTpa MeHIo KoHUrypaumu.

B pexume PABOTA wuvHOMUMPYET 3Ha4yeHUs OJHOr0 U3 BXOAHbIX UM3MepseMblX
TEXHOMOMMYECKMX NapaMeTPOB MUIN BbIXOA, OOHOMO M3 OYHKLMOHANbHBIX G10KOB.

s
B pexnme KOHOUTYPUPOBAHWE wHOUUMPYIOT CUMBOIbI PI‘LJ, yto obo3HavaeT -
WHAMKaTOP HaxoAMTCs B peXunMe KoHurypaumm.

3.4 HazHayeHne cBeTOANOAHLIX MUHOUKATOPOB

e NHankaTop A

e UHaukatop V
e NHaukaTop K1
e NHaukaTtop K2

e UnpukaTop IHT (LAN)

CeTuTCA (MUraeT), ecrnm 3HavyeHve n3aMepsieMon BEMUYMHBI, COOTBETCTBYIOLLErO KaHana,
npesbILLaeT 3HaYeHne YyCTaBKN curHanusaumm otknoHeHns MAX.

CeeTuTCcsa (MUraeT), ecrnm 3HayeHne M3MepsemMon BenuYMHbl, COOTBETCTBYIOLLEro KaHana,
MeHbLUE 3Ha4YeHNs ycTaBku curHanusauum otknoHeHns MIN.

CBeTuTCS, €cnu BKIMYeH NepBbii ANCKPEeTHbIN Bbixog DO1.

CBeTuTCS, ecnu BKINYeH BTOPOW AUCKPeTHLIN Bbixod DO2.

MwuraeT, ecnu npoucxogunT nepenadva AaHHbIX Mo MHTequeVICHOMy KaHaly CBA3N.
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3.5 HasHauyeHue knaBuLl

e KnaBuwa [A] Knaeuwa "6onbuwe". MNpu KaXgoM HaxaTuy 3TOW KNaBULIM OCYLLECTBNSAETCA YBENUYeHue
3HayeHuss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B HaXXaTOM
MONOXEHUN YBENWUYEHNE 3HAYEHNIA NMPOUCXOANT HEMPEPBLIBHO.

e KnaBuwa [V] Knasuwa "mMeHbLwe". [pn KaxaoM HaxaTum 3TOM KraBWLIM OCYLLEeCTBMSETCA YMeHbLUeHne
3HavYeHns un3MeHsemoro napametpa. [lpu yaepxuBaHuM STOW KMaBULWLIM B HaXaTom
NOMOXEHUN yMEeHbLLIEHNEe 3HAaYEHUA MPOUCXOOUT HEeNnpepbIBHO.

¢ Knasuwa [O] Knasuwa npegHasHadeHa 4519 NepeKnioYeHns Mexay oOKHamMmu oTobpaxeHusi, Ans BbI30Ba
MeHI0 KOHdUrypauum, Ans NoATBEPXKAEHUA BbINOMNHSAEMbIX OENCTBUMA UKW onepauni n
ons dukcauMm BBOAMMBbIX 3Ha4YeHUW. Hanpumep, noaTBepXAeHWe Bxoda B PeXvuMm
KOHpurypauum, dmkcaums BBEOEHHOIO 3Ha4YeHWs U3MEHSEMOro napamMeTpa v T.4.

3.6 CTpykTypHasa cxema nHaukatopa UTM-112

Al1 - nepBbIl

" MNaHenb MHAUKaUUK
BXOAHOM f s -
. 1 KnaBuaTtypbl
n3mepsieMbIin U
KOHTpONUpyeMbii

napameTp AO - aHanoroBbIf BbIXoa
peTpaHcMuccum (onums)

MUKPO-

Al2 — BTOpOM

|$Il\l

BXOAHOM 5 KO HTPO”” EP DO1 — gucKpeTHbIN
umepsiembimu - / B BbixoAa 1, paboTarowmii no
KOHTponupyembin - anroputm 06paboTKM BXOAHbIX COOTBETCTBYIOLLEN NTOTUKE
napameTp curHanos
- KOHMrypaums smepuTesbHbIX DO2 — ANCKpeTHBII
KaHanos .
Nranme = / -=| BbIXOA 2, paboTalowwii no
COOTBEeTCTBYOLIEN Normke
=24B; ~220B / ™ ytou
MocnepoBaTenbHbIN
nHTepdenc RS-485
TemnepaTypHas - KoHdmrypupoBaHue,
KOppPEeKLUsi XONOQHOro o npuem-nepegasda
cnasi Tepmonap KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-112

3.7 PyHKUMOHanbLHasa cxema niamkatopa UTM-112
rrree—_————- '| -
| Moaynb | WHTepdeiic
:ce'reBoro o6meHal MODBUS

I |
lVIHTepcbeﬁc ﬁ ________ onums _ _ _ _ _ _

— | |
Al1 DyHKUMOHAmNbHbIN PV1 PV1 R : Bnok petpaHcmu- AO |
p OMOK Hopmanuaaumn > PV2 > [»| ccum aHanorosoro |
> o I
1 MaclwTabmpoBaHus > | curHana |
1 - - - - - - -
Bnok
onepaTtuBHOro
PV Gynkanona- |F1 | YnpaBnexus u
PV2InbHbiit 6r1ok 1 [| KOHGurypaumm Nornueckwii 6nok DO1
- yCTPONCTBO
» cpaBHeHus
- CUrHanusaTop
Al2 6¢yHKL|,I/I0HaJ'IbeIVI PV2 ﬂaq)yHKLWIOHa- F2 DO2
p. Orok Hopmanu3auyn > Pvo ! il
¥ MacLUTabupoBaHust EYEinbHbI Griok 2
2
T UHTepdeiic l

PucyHok 3.3 - @yHkyuoHanbHas cxema uHOukamopa UTM-112
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3.8 MNpuHUMN paboTbl MHAMKaTopa UTM-112

MHuankatop UTM-112, cTpykTypHas cxema KOTOporo npusegeHa Ha pucyHke 3.2 U yHKUMOHanbHas Ha
pucyHke 3.3, npencrtaBnseT cobon yCTPOWCTBO M3MEPEHMS 3HAYeHUs [BYX BXOAHbIX MapaMeTpoB, obpaboTkw,
npeobpa3oBaHUs 1 BbIYUCTIEHNS MO 3a4aHHLIM MaTEMaTUYECKUM (PYHKLIMAM.

WMupukatop WNTM-112 pabGotaeTr nog ynpasBneHWEM  COBPEMEHHOrO,  BbICOKOMHTErPUPOBaHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbiCOKOCKkopocTHOM KMOIT TexHonormm ¢ HUskum
3HepronoTpebneHvem. B nocToAHHOM 3anoMuHaroLeM yCTpONCTBE pacnonaraetcs 6onblioe Konm4ecTBo yHKUNN
ONns  pelweHus 3agady  koHTpons. [locpeAcTBOM  KOHMUIYpUPOBaHUS MONb3oBaTerNlb MOXET CaMOCTOSTENbHO
HacTpavBaTb MHAMKATOP Ha peLleHne onpeaeneHHbIX 3a4ay.

MHuamkatop UTM-112 ocHalleH aHanoro-umgpoBbiM npeobpasoBateneM, yanamu LUGPO-ANCKPETHOIO
BblBOAA, CTOPOXEBbIMW CXeMaMW [Afs KOHTPONSA LUMKNOoB paboTbl NporpaMmbl, 3HEProHE3aBUCUMOW MNaMSATbO
EEPROM, NVRAM ansi coxpaHeHus Nonb30BaTenbCKNX NapameTpoB KOHUrypauum n AaHHbIX.

BHyTpeHHAs nporpamma nHamkatopa UTM-112 dyHKUMOHUPYET C NOCTOSIHHBbIM BpPEeMEHHbIM LuKnoMm. B
Hayane Kaxgoro uukna BHYTPeHHeW paboyvein nporpammbl CHMTBIBAETCA 3HAYEHUS aHanoroBblX BXOAOB,
npousBoanTCa cuuTbiBaHWe u obpaboTka knasmatypbl (nogasneHue gpebesra n obHapyxeHwe AOCTOBEPHOCTM),
npMem KOMaHg W [aHHbIX W3 nocnefoBaTenbHOro uHTepdenca. [lpy nomowm 3TUX BXOOHBIX CUrHanNoB
OCYLLECTBAIOTCH, B COOTBETCTBUMN C BblOpaHHbIMM Monb3oBaTenem (OyHKUMAMU U napameTpamu KoHdurypaumu,
Bce pacyeTbl. lMocne aToro ocyuwlecTBnsieTCs BbIBOA WHGOpMauuyM Ha aHanoroBbli M OUCKPETHbIE BbIXoAa,
WHOVKALMOHHbIE 9MEeMEHTbl, a Takke QuKcauns BbIMMCIMEHHbIX BENWYMH AONs  pexuma nepepayu
nocrnegoBaTenbHOro nHTepdenca.

3.8.1 MpuHUMN paboTbl 6110KOB 06PAGOTKN aHANOroBoro Bxoaa

MpencTaBneHus aHanoroBbIX CUrHaNoB B HeobxoaMmon nonb3oBaTtento opme (HOPMUPOBaHHbINA CUrHanN B
TEXHUYECKMX €eauHULAax) Mpou3BOAMTCA NEpPBbIM U BTOPbIM  (PYHKUMOHAMNbHbIMM 6Grokamum Hopmanusaumm u
macwTabvpoBaHud. 3a 3TOT 6roK OTBEYaloT COOTBETCTBEHHO YpoBHM KOHMUrypauum AIN1 n AIN2. Ha pucyHke 3.4
nokasaHa cxema 06paboTkn aHanoroBbIX BXO4OB.

Ha pucyHke npuHaTble cnegyolmne 0603HaYeHns:

Qunbmp uMnynbCHbIX nomex. Vicnonb3yeTcst Ans noaaBneHus uMnyrnbCHbIX nomex. Onpegensercs
napameTtpom AIN1.05 (AIN2.05) «MakcumanbHas onnTenbHOCTb MMMYNbCHOM MomMexuy». Ecnn B kakom
nmMbo UMKNEe W3MEPEHUs TEXHONMOrMYeckoro mnapaMeTpa OOHapyXeHO €ero W3MeHeHue, TO
npegnonaraeTcsd BO3MOXHOCTb OEWCTBUSI MOMEXU W BbIXOAHOW curHan cdopMupyeTcss (C y4eToMm
yCpeOHEHUsi U3MEepUTENbHbIX 3HAYEHWI) MO WCTEYEHWU YCTAHOBIIEHHOTO BPEMEHU AONUTENBbHOCTU
nomexu. To €CTb, €Cnv ANUTENbHOCTb M3MEHEHUs curHana Oonblie 3agaHHOTO Trowexw, TO 9TO
M3MEHEHME pacLeHUBAETCA KakK €eCTEeCTBEHHOE W MpUHMMAeTCs B JanbHenwyw obpaboTtky ¢
3a0€epXKOM  BpeMeHUN Tnowexu. PaboTa gaHHOro dunbTpa BHOCUT AOMOSMHUTENbHOE TPaHCMOPTHOE
3anasgblBaHWe B CUCTEMY YMNPaBIEHWUsl, KOTOPOE paBHO BenuuMHe napameTtpa «MakcumanbHas
ANUTENBHOCTb UMMYMbLCHON MOMeEXM». [1oaToMy Bcerga Hy>XHO CTPEMUTLCS MUHMMU3MPOBATb AaHHbIN
napameTp.

2. Modynb Hopmanu3sayuu cuzsHasa. ATOT MOAyNb HOPManu3yeT BXOOHOW aHanoroBbi curHan. BaxHon
yHKUMEN JAHHOrO MOAYNSA €CTb KOHTPOMb AOCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIM yCTaHaBnMBaeTCA NpW KanubpoBke MHAMKATopa, MOAYIMb
NMoCbINaeT CUrHan MHOAUKAToOpy O HEAOCTOBEPHOCTM AaHHbIX B kaHane. Mpu 3ToM ecrnu curHan Huxe
[ManasoHa W3MEHEHWs, Ha COOTBETCTBYIOLEeM LudpoBom aucrnee roput Er L, npu npesbiweHnn
[laHHOro AnanasoHa Ha umdposom aucrnee roput £~ H. B o6onx cnyyasx reHepupyeTcs cobbiThe
«paspbIB NTMHUN CBA3N C JATYNKOMY.

3. [llapamempsi Kanubposku. OnpenensioT TOYHOCTb KaHana W MEHSIIoTCS MpU 3aMeHe faTynka unu
nepexofe Ha gpyrov tun gatymka. MNMogpobGHee O kannbOpOBKax aHanoroBbiX BXOO4OB CMOTpUTE B
pasgene nocesiLEeHHOMY KannbpoBKaM.

4. OkcrioHeHyuanbHbIl unbmp. PunbTp MCNoOnb3yeTcss ANA NOAABMEHUs MNOMEX, a Takke Ans
nogaeneHuns «apebesra» UHAMKaUUKM (YacTbiX U3MEHEHWUIA NMOKa3aHWst MHAMKaTopa u3-3a konebaHwui
BxogHoro napameTpa). Onpegensietca napametpom AIN1.04 (AIN2.04) «[locTosiHHas BpemeHu
LMdpoBoro ounbTpa.

5. Modynb macwmabuposaHusi cuesHasa. ATOT MOAYMNb NMHeapM3yeT U MacluTabupyeT BXOOHOW curHan
COrnacHO 3afjlaHHOW MOfb30BaTENEM HOMUHANBHOW CTAaTUYECKOW XapaKTepUCTMKU AaTymKa, KOTOpbIf
NOAKMYEH K JaHHOMY Bxody. MimeeTcs B BUAY, YTO UMEHHO 34€eCb BbIOUMpaeTcs TUM MNOAKITIOYEHHOIO K
KaHany gatyuka. Tawkke B 3TOM MoAyfne eCTb BO3MOXHOCTb W3BMEYEHMSsT KBAAPaTHOrO KOPHSA U3
BXOAHOro curHana. lMonb3oBaTenb MMeeT BO3MOXHOCTb NMHEapM3oBaTb CUrHam no COGCTBEHHOWN
KPMBOW NHeapusaLuu.

6. Tabnuuya koopduHam nuHeapu3ayuu cueHasa. [aHHaa Tabnuua onpegensieT KoOpAMHaThI
Nnonb30BaTeNbCKON NMHeapusauun, napaMeTpbl KOTOPOW 3adaloTcs Ha ypoBHe KoHdurypaumm LNX1
(LNX2) n LNY1 (LNY2).

7. Moodynb Koppekyuu aHanoz2o8020 e8xoda. B aTom mopyne curHan, npeobpas3oBaHHbIN B NpeablayLmnx
Onokax, cMellaeTca Ha 3afjaHHoe nonb3oBaTtenem (ypoeeHs COR1 u COR2) 3HauveHue. 3HayeHue
KOppEeKLMM CYMMUPYETCS C BXOAHbLIM CUrHaroM Unu BblYMTaeTCH U3 BXOOHOMO CUrHana, B 3aBUCUMOCTM
OT 3HaKa KoahULIMEHTA KOPPEKLMN.
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PucyHok 3.4 — briok-cxema ¢hyHKUUOHasbHbIX 6510K08 HopManusayuu u MmacwmabuposaHusi

MpumeyvaHums.

1. MMpn Bbl60pe TMna natyuka C 3aAaHHbIM Anana3oHoM n3mepeHna (TepMOI'Iapr,
Tepmonpeo6paaosaTenM COﬂpOTMBJ‘IeHVIVI), B Modyne Hopmanuiauunm CcurHamna napameTpbl

BbICTaBNATCA aBTOMaTU4€eCKN N USMEHEHUNE UX 386J'IOKI/|p0BaHO.

2. MMpwu “nHTepdericHom BBOAE” HACTOWKU MOAYNS HOPManu3auum n UNbTPOB HE MMEIKT CMbICna, Tak

Kak curHan no nHtepdency nepegaeTtcsa cpa3dy B Modynb MacliTabvpoBaHus curHana.

3.8.2 MpuHUMN paboTbl PyHKUMOHaNbHLIX 6110KOB

Mocne o06paboTkn BxogHbix curHanoB Al1 un Al2 dyHKUMOHanNbHbIMKM GriokaMu HopManusauum u
mMacwTabvpoBaHua hopMupyeTCca 3HadyeHne uamepsemMon BenuumHbel PV1 n PV2 B TexHuyeckux eaumHuuax. 3T1o
3HayeHne MoxeT oTobpakaTbCs Ha QUCMNesax nepeaHen naHenu, NoaaBaTbCA HA aHanoroBblv BbIXOA C MPAMbIM U
obpaTHbIM HamnpaBneHvem, nopaBaTbCs Ha KommapaTop, W Aarnee — Ha [AUCKPETHbIN BbIXO4, a Takke
obpabaTbiBaTbCA OAHMM 13 PYHKLMOHATBHBLIX BIOKOB.
B napameTpe matematuyeckme dyHkumm (FNC1.00 1 FNC2.00) nonb3oBatenb BbIOMpaET, Kakyto U3 cemu
dyHKUMIA HeobXxoAMMO ncnonb3oBaTh. BoamoxeH BapuaHT He ncnonb3oBaHusi PyHKLMOHaNbLHOro 6roka (napameTp

0000).
MprHUMN paboTbl hyHKLMOHANBLHOrO Grioka NpeacTaBneH B Tabnuue 3.1.
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Tabnuua 3.1 — Onucaxve beHKLI,VIOHaJ'IbeIX 6nokos

FNC1.00 | ®DyHKUNOHaNbLHasA cxema
by MaTemMaTU4Yeckon pyHKL MU

0000 He ncnonb3yetcs DYHKUMOHANbHbIN GIOK OTKITHOYEH
DYHKUMOHANbHAA cxemMa (PyHKUK
BbIMUTAHUSA MaTtemaTtnyeckasn (yHKUMA BblYUTAHUSA
PV1
* % PPl—F.: PV2 F Mpn wuncnonb3oBaHMM MaTemaTu4yeckon QYHKUMKM “BblYMTaHue”,
0001 PV2 1 2 3Ha4YeHne BTOPON U3MEPAEMOW BESIUYUHBLI, YMHOXEHHOW Ha KoahduumeHT
1 1 k2 , BblUMTAETCA U3 3HAYEHUS NepBOV U3MepPSEMON BENUUYUHBI, YMHOXEHHOW
k, | k, Ha koabnLMeHT K, .
FNC.02 FNC.03
DyHKUMOHaNbHAaA cxemMa (PyHKUKn
CYMMMUPOBAHUA MaTtemaTtnyeckasn (yHKLUMA CyMMUPOBaHUsA
PV1
* % PVlak - PV2 F Mpun ncnonb3oBaHUM MaTemMaTMYeckon (OYHKUUKM “CyMMupoBaHue”,
0002 | PV2 1 2 3Ha4YeHne NepBoN N3MEepPSeMON BeNWYMHbI, YMHOXEHHON Ha KOI(MULMEHT
1 1 kl CYMMUPYETCS C 3Ha4YeHNEM BTOPON U3MEPSEMOW BENUYMHbI, YMHOXEHHON
k, | k, Ha koacprLmeHT K,
FNC.02 FNC.03
DYHKUMOHANbHAA cxemMa (PyHKUK
YMHOXEHUSA MaTtemaTtnyeckasn (pyHKLUA YMHOXEHMUA
PV-_»1 "~ £, ”
k .-PV1-PV2 F Mpn wncnonb3oBaHMM MaTemMaTUyeckon (YHKUUKU  “yMHOXEHue”,
o003 | PV2 1’ . 3Ha4YeHne NepBON N3MEepPSieMON BeSNMYMHbI, YMHOXEHHOW Ha KO3(MULMEHT
4 k1 YMHOXaeTCs CO 3HaYeHeM BTOPON N3MepSeMON BENTUYMHBI.
kl I
FNC.02
DYHKUMOHANbHARA cXeMa (PyHKUK
DENEHUA MaremaTtnyeckasn hyHKUMA AeneHus
PV1 2 “* ”
- Pr1 F MpM  MCNOMb3OBaHUM  MaTeMaTUyeckon OYHKLMM  “neneHue’,
o004 | PV2 l.PVZ 3HayeHWe NepPBON U3MEPSIEMON BENUYMHBI, YMHOXEHHOW Ha KO3(MULMEHT
f kl OEnUTCsl Ha 3HAa4YeHUe BTOPOW U3MEPSEMON BEMMNYMHDI.
kl I
FNC.02
MepepaHss
naxens npu6opa nK MartemaTnyeckasn hyHKLUA UHTErpMpoBaHus
Ha 6nok wuHTerpupoBaHus nopaeTcs
C BepXxHero o <
Cxema pyHKuum YPOBHS 3Ha4YeHWe TONMbKO OAHON U3MEPSIEMON BENWYUHBI (Ha
WHTErPUPOBAHUA KHOMKN W 1 O nepBbIi PYHKUMOHANbHBIV BNOK — 3Ha4YeHne nepeon
hyHKUMOHanNbHOrO n3MepsieMon BenuumnHbl (aHanorosbln Bxog Nel), a
Gnoxa FNC1(2) no Ha BTOPOWA (PYHKUMOHanNbHbLIN 6NoK - 3HaveHune
nepenonHeHnio BTOPOM U3MEPSIEMOW BEMUYUHBI (AHANOroOBbIN BXO4
k Ne2)). ®dopmynbl WHTerpanbHOro 3HayeHus Ang
PV 1 PV WHTerpanbHoe nepBoro ¥ BTOPOro  PyHKUMOHaNbHOrO  Grioka
_’k . / 3HaYeHue npencTaBneHbl HUXe:
2 Ko¥TpomE— Banice n k1
pu
nepenonHeHns BKIIOYEHNM F1 — _T(NCLO2) PVl
(FNC1.00=0005)
0005 1MUH AUTaHNs k2
(FNC1.03)
n3y
F2 _ Mz [ pyy
(FNC2.00=0005 — k2
(FNC2.03)
BxogHas BennYMHa MHTerpanbHoro Groka
(briok paboTaeT kKak CYEeTYMK) Npu  3HAYEHUU
koacpchbmumeHToB k71=1 un k2=1 porkHa WUMeETb
eauHULbI n3mMepeHuns “TexH.ep/yac”. Bbixoa
WHTEerpaTopa npu aTom byneT B “TexH.en”. Ecnu xe
BXOAHOW napaMeTp WMeeT [pyrve  eauHuLbl
M3MepeHusi, Torga MHTerpaTop Macwrtabupyetcs ¢
nomoLLpbo koadduumeHTos K71 1 k2.
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MpopomxeHne Tabnuubl 3.1 — OnncaHne yHKUMOHaNbHbLIX 610KOB

FNC1.00l  d®yHKUMOHaNbHaA cxema [
FNC2:00 MaTeMaTMyeckon PyHKLUU

Hanpumep, HyXHO M3MepaTb KONMMYECTBO XMAKOCTM MO ee pacxody, KOTopbl M3mepsieTcs B [M3 / MuHJ- Torpa,
noabopom koathdmumeHToB k71=60 n k2=1 macluTabupyem MHTErpaTop, a Ha BbIXOAE MOMYYMM KONUYECTBO XUOKOCTU B [M3].

B tabnuue 3.1.1 npuBegeHbl 3HavyeHus KoadhpuuUMeHToB K71 n k2 ANs OCHOBHbIX €QVHWL, U3MEepeHWust napameTpa
pacxoga.
Tabnuua 3.1.1 — 3HaveHne koadpcduumeHToB k1 n k2

EonHuubl nsmepeHnsa BXogHOro napamerpa

1 60 3600 1
1 1 1 24

PyHKUMOHaNbHBIV 610K MMeEeT YeTblpe pexrma copoca MHTerpanbHbIX 3HaYeHunn (Tabnvua 3.1.2):
Tabnuua 3.1.2 — Pexumbl copoca nHTerparnbHbIX 3Ha4YeHWI

C6poc Copoc no Copoc c K
FNC1(2).01 KnaBvwamu | nepenon- (perucTpbl
A+ (e HeHUIo 12,13; 14,15)
— - +

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo unu

0002 I . + .
knaeuwavu ‘W’ +
0003 KnaBuwamn “W7’ + 0 + = +
DyHKUMOHANbHasA cxeMa hyHKUUN
BuluuTaHuA BIAXHOCTH MaTtemaTtnyeckas pyHKLUMUSI U3MEePEeHNsI BaXXHOCTH

Hicyx; JECKar

Mpu BbIGOPEe dyHKUMM “BNAXHOCTL” CUrHan C Cyxoro TepMomeTpa
NnocTynaeT Ha NepBbIA BXOA, a C BNaXHOro — Ha BTopon. [anee, no tabnuue
3agaHHon B nporpamme uHamkatopa WTM-112, cdopmupyeTtca 3HaveHue
BMaXHOCTU MNCUXPOMETPUYECKMM METOAOM. 3HayeHus Mexay TouKamu,
3adaHHbIMU B Tabnumue, HaxoAATCA METOAO0M anmnpokcuMaLmu.

0006

3.8.3 MpuHUMN paboTbl 6110Ka cMrHanMsauuu

MpvHUMN paGoTbl 6roka curHanusauum nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb
Peructpbl
napameTpoB
ycTaBok
67 <
____________ 0
: ! P (6)
I I erncTp
MAX | KBUTVPOBAHS
PV1 :H|Stl\| ALRM_ACK NAPAMETP 1
| Peructp (7)
~PIALRM_STATE

MEHIO 3HAY. 3HAY.

q)OpMMpOBaHMe CUrHana curHanusaumm

PucyHok 3.5 — briok-cxema 6noka cueHanusayuu
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KoHTponb Bbixoga napameTpoB 3a rpaHuLbl YCTAaBOK CUrHanm3aumm npoM3BoaUTCS AN KaXA0W N3 BENUYUH
PV1, PV2 n pgna BbixogoB F1 u F2 dyHKumoHanbHbix 6mnokoB. Ons kaxgoro us aTMx MapaMeTpoB YCTaBKu
MUHVMMYMa, MakCMyMa 1 rMcTepesnc 3a4atoTcs Ha YPOBHSIX KOHUrypaumm 3TMX napameTpoB. Takke 3TV yCTaBKu
MOXHO 3afjaBaTb Yepe3 NHTepdenc B COOTBETCTBYIOLLMX pernctpax. Homepa pernctpoB ykasaHbl B Tabnvue B.1.

MHaukaTopbl Ha nepegHen naHenu nokasbiBalT CUrHaANM3aUMIoO TEX NapameTpoB, KOTOPbIE BbIBOASATCA Ha
uncposble gucnnen. CocTosHUe CUrHanu3aummn BCeX napameTpoB 3anucbiBaeTcst NobuTHO B 06wmn pernctp 7. B
3TOM Criydae 3HavyeHue curHanusaumm ans Bcex napameTpoB MOXHO HabnogaTe Ha BEPXHEM YPOBHeE.

CurHanusaumsa MoxeT ObITb € KBUTUpoBaHWeM n 6e3. Ecnin napameTp oTobpaxeHus curHannsaumm eolibpaH
ALRM.00 = 0001 (c KBUTMpOBaHMEM), TO MPW MPEBBILEHUN U3MEPAEMOW BENUYMHOM YCTABOK CUrHanu3auuun B
perucTp COCTOSHUS CUrHanu3auuu 3anucbiBaeTcst «1» M MHOMKaTOp CUrHanusauuvM HaunHaet muratb. B pernctpe
KBUTMpoBaHusA Haxoautcsa «0». Korga onepaTop 3ameTun BbIXOA NapameTpa 3a YCTaBKW CUrHanm3auun OH MOXeT
KBUTMPOBAaTb CWUrHam Kak C nepegHen naHenu knasuwen [A] (B peructp KButuMpoBaHMSA «1» 3anucbiBaeTcst
aBTOMaTM4ecKku), Tak U Yepe3 NHTepenc ¢ BEpXHEro ypoBHS, 3anncas B PErMcTp COCTOSIHNE KBUTUPOBAHUS «1».

3.8.4 NMpuHUMN paboTbl OKOH OTOGpPaXXeHUsA

OKHO 0TOGpPaxeHnst CoOCTOUT M3 LUMAPOBOro AMCNEs, IMHENHOTO MHAMKATOPa, UHAMKAaTOPOB CUrHanm3auum
W NHOUKATOPOB ANCKPETHbLIX BbIXOAOB.

B wHgukatope WNTM-112 ecTb BO3MOXHOCTb BblibOpa OOHOMO M3 Tpex BapuUaHTOB OTOOpaKeHus
namepeHHbix PV1, PV2 n paccumtanHbix F1, F2 3HayeHun, koTopble MOXHO BbibpaTth B nyHkTe meHio WND1.00 n
WND2.00 (pucyHok 3.6).

Mpn BbIGope WND1.00 (WND2.00)=0000 ogmH pgucnnei nepeBoauTbCA B OTOOpaxeHwe OJHOro
aHanoroBoro Bxofa, a [OPYrov MOMHOCTbIO OTKN4YaetTca u 6ygeT uHamumpoBatb PRG. B atom cnydae Het
BO3MOXXHOCTM HacCTpOWUTb MapaMeTpbl OTOOpaxeHMs LUMAPOBbLIX AUCMIIEEB U MOMOXEHUS 3ansATON, a MONoXeHue
JeuvmanbsHoro pasgenutenst 6epetcsa M3 napameTpoB HACTPOWKU (PyHKLMOHanNbHbIX OMOKOB HOpmanusaumm u
macwrabupoBaHusa. Bce, Kpome HyneBoro, MyHKTbl MEHI YPOBHSI HACTPOWKW OKOH OToOpaxeHuss OyoyT
3abnoknpoBaHbl. briok-cxema okHa oTobpaxkeHus npeacTaBneHa Ha pucyHke 3.6.

Ona oTobpaxeHnss 0QHOro OKHa, HO C COBCTBEHHbIMM HACTPOWMKamMu LMAPOBOro gucnness Heobxoommo
BbiOpaTe napametp WND1.00=0001 — ogHO OkHO oTObGpaxeHusa (pucyHok 3.6). B atom cnyyae Oyayt
3aeNCTBOBaHbl BCE HACTPOWKN YPOBHS KoHurypauumn WND1.

Mpn HeobxogumocTM OBYX OKOH OTOOpaxeHus napameTp “kKonmyecTBO OKoH” Bblbupaetcs WND1.00
(WND2.00)=0002(pucyHok 3.6). NMpun atom Gyay 3agencTBOBaHbI BCE HACTPOWMKM YPOBHEN KOHMUIypaummn ABYyX OKOH
oTobpaxeHus. MNMepeknoyeHne mexay OkHaMmn B pexnme poboTta NPOMCXOANT NPU HaXaTUM KraBuLLIn [0].

Bo BTOpOM 1 TpeTbum cny4yasix (O4HO UK ABa OKHA) ANst HACTPOWKW AOCTYMHbI TAKUEe NapameTpsbl:

* BblOOp napameTpoB, KOTOpble BbLIBOOAATCS Ha nepBuii M BTOpol umdposor aucnnern WND1.01,
WND1.04(WND2.01 WND2.04);

* MONOXeHWe 3anATon uMdpPOBOro Aucnses Kaxaoro okHa otobpaxeHuss WND1.02, WND1.05 (WND2.02,
WND2.05);

* cnocob oTobpaxeHnst uHcopmauum Ha umdpoom aucnnee (ceetutcsa/muraet) WND1.03, WND1.06
(WND2.03, WND2.06);

MpuMeyaHue: NepeknioyeHne Mexay OkHaM1 B pexume poboTa NPOMCXOAUT Npu HaxaTuu knasuwm [O].

WND 1.00 =0000 WND 1.00 =0002
WND 1.00

WND 1.00 =
0001

/ WND 1.01 \ WND 1.02

OpHoKaHanbHbIN

UHAVKaTop WND 7-04\_;-

OfHO OKHO
oTo6paxeHus 1

ab> 4D
4> 4D

/ \ WND 1,057

0]
AIN PRG e
| | | | WND 1.01 \y WND\2;01
\ WND %
A
- A ‘- v OpHO OKHO
v OpaHo OKHO A oTobOpaxeHus 2
A  OTODOpaxeHus v
4 v N\
WND 1.04 \

WND 2.04 WND 2.05

PucyHok 3.6 — briok-cxema 8b160pa BapnaHTOB OTOOpaXKeHUst U3MEPUTENBHOrO NapameTpa
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3.9 MpuHUMN paboTbl NOrM4YeCcKOro ycTpomcTaea

Jlornyeckoe ycTpocTBO UMeET crneaytowime OyHKLUN:

® KOMnapaTtop (YCTPOMNCTBO CPaBHEHNS);
® curHanmsartop;
® [IBYXNO3MLMOHHOE yrpaBreHuve.

HacTponkn normyeckoro ycTponcTea Npon3BoasaTCA Ha YPOBHE HAaCTPONKM ANCKPETHBIX BbIXOAOB.

MpuHUMN paboTbl NnorM4yeckoro ycTponcTea nokasaH Ha pucyHke 3.7. B nyHkte meHio DOT1.01 (DOT2.01)
BbIOMpaEeTCa MCTOYHMK aHanoroBOro CurHana Ans ynpasneHus OUCKPeTHbIM BbIXogom. Ha pwucyHke 3.7, ans
npumepa, NCTOYHWKOM YNpaBrieHnsi MepBbIM AUCKPETHBIM BbixogoM DO1 BeiGpaHa BTOpas namepsiemas BenuMyvHa,
a Ansa BTOPOro AWCKPETHOrO BbIXo4a — BbIXOA NEPBOro pyHKLMOHanbHoro 6mnoka.

B nyHkte meHio DOT1.00 (DOT2.00) BLiOMpaeTcsa noruka paboTbl normyeckoro yctponcrea. Ha pucyHke
3.7 nokasaHo kak paboTtaeTt komnapatop - 8 30He MIN-MAX v 6onswe MAX. Ona nepsoro criyyast popmupyeTcs Ha
BbIXOAE fornyeckas eavHuua, Korga BXOL4HOW curHan Haxoautcs mexay yctaBkamu MIN u MAX. 3HaveHne aTux
yCcTaBoK 3apaetcsa B nyHktax meHiwo DOT1.03..05 (DOT2.03..05). Bo BTopom cnyyae copmupyeTcs eamHuiua Ha
BbIx0o4e Toraa, Koraa BXogHOW curHan npesbiwaeT yctaBky MAX.

Ecnu BeibpaHa norvka pabotsl DOT1.00 (DOT2.00) = [0005] — o606LLieHHasn curHanusaums, To Ha BbIXoae
FIOrMYecKoro yCTpomncTBa NosSiBUTCA eauHuua, ecnn xota 6bl oanH u3 napametpos (PV1, PV2, F1, F2) BeiigeT 3a
pamku cooTBeTCTBYOLWMX UM ycTaBok MIN — MAX.

YnpaBnsTe NOrM4eCcKNM YCTPOMUCTBOM (€ro OTKITHYEHMEM) MOXKHO Takke Yepes uHTepdelic.

BbIxogHOWM curHan norm4eckoro yCTpomcTBa MOXET ObITb CTATUYECKUM UNN UMMYMbCHBIM (QMHAMUYECKM)
C 3apaHHOW AnvHoW wmMmnyneca. [Mpu cTaTtuyeckoM BbIXOOHOM curHame mnormyeckoe YCTPOWCTBO chopmupyeT
FIOrMYECKY0 €AMHMLY Ha NPOTSXXEHUN BPEMEHMW, KOrAa napameTp BXOAMT B 30HY 3afaHHyto normkon pabotel. A npu
MUMMNYINbCHOM BbIXOOAHOM CUrHane AnuvHa BbIXO4HOro Mmnynbca 3agaetca B nyHkte meHio DOT1.02 (DOT2.02). Ha
pucyHke 3.7 MMNYNbCHbBIN curHan nobpakeH cepon 3anuBKON CO BpEMEHEM ANUTENbHOCTM umnynbca T.

Boixog noruyeckoro yctponctaa (0/1) nogaetca Ha OUCKPETHBIN BbIXOA, KOTOPbIN DOpPMUMPYET COCTOSIHNE
pene BbIKIN/BKJI. Takke 3HayeHue BbIXO4A IOMMYECKOro YCTPOWCTBA 3anucbiBaloTCcA B pernctpbl 4 un 5
(cm.Tabn.B.1).

Jlornyeckoe yctporictso 1

! DoT1.0 | CpaBHeHMue BxogHoro curHana c yctaskamm MIN-MAX DO1
i i DOT1.00] Norvka pa6oTbi (0003 - B 30He MIN-MAX)
PV2 '
i I :PV2 I} N
: DOT1.04i MAX ! )
i DOT1.05i Hist E i
| | 1 i
: DOT1.03] MIN _ : :
I I : ! ‘ T
! - 0 - 0 = {
: dopmMupoBaHue BLIXOOAHOIO CUrHana
! L P ST T T T
1K1 : : : :
! : ' i : = Bbikn/Bkn
: | | K1=0/1 DO1  |BEK/Byr
DOT1.02=i I I |— t
=0(T) >
| L) L1
Jlornyeckoe ycTponcTBo 2
CpaBHeHue BxogHoro curHana ¢ yctaskamu MIN-MAX DO2
DOT2.00} Norvka pa6oTkl (0001 - 6onbiue MAX)
P F1)
| TN N
DOT2.04: MAX f N )
DOT2.051 Hist
| 1 i ' 1
DOT2.03] MIN L : :
! A% L i ——t
®dopmMMpoBaHMe BbIXOQHOIO CMrHana
! oo ]
1K2 P | |
! : : : : = BbIkn/Bkn
| | | K2=0i[" 5 55
DOT2.02=i , , .
=0(T -
"o 1) T

PucyHok 3.7 —=[Quazpamma pobombi jio2udeckux ycmpolcme
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4. Acnonb3oBaHMe MO Ha3HAYeHUIo

4.1 3KCI1]1yaTaLI,VIOHHbIe orpaHn4yeHus npmn ncnonb3oBaHNMN MHAUKATOPA

4.1.1 Mecto yctaHoBku uHamkatopa NTM-112 fomkHO oTBeYaThb CneayroLwmnm yCrnoBUsIM:

- obecneunBaTtb yA06HblE yCrioBus AN o6CcnyxXnBaHnsa n AEMOHTaxa;

- Temnepatypa W OTHOCUTENbHas BMAXHOCTb OKpYXaloLlero BO3Ayxa [AOSbkHa COOTBETCTBOBATHL
TpeboBaHUAM KNMMaTUYECKOro NCNONTHEHUS MHAMKATOPA;

- OKpyXalwLlasa cpefa He JOoMmKHa CoAepXaTb TOKOMPOBOAALLMX NMPUMECEN, a Takke NpuMecen, KoTopble
BbI3bIBAOT KOPPO3UIO AeTanen nHaukaTopa;

- HaNPSXXEHHOCTb MarHWTHbIX MONEW, BbI3BaHHbIX BHELLUHMMW UCTOYHWKaMM NEPEMEHHOrO Toka 4Yactoton 50
"4 MNK BbI3BaHHBIX BHELUHUMW UCTOYHUKaMM NOCTOSAHHOIO TOKa, He A0ImkHa npesbiwaTtb 400 A/m;

- NapamMeTpbl BUOpaLmmn AOIMKHbI COOTBETCTBOBATL UCMonHeHnto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyatauum nHanKaTopa HeobXoaAMMO UCKITIOYNTB:
- nonagaHve TOKONPOBOAALLEN NbINW UMK XWAKOCTU BHYTPb UHAMKaTOPA;
- Hanuyne NOCTOPOHHMX NPeAMETOB BONU3M MHAMKaTOPA, YXyALWaloLWMX ero eCTECTBEHHOE OXNaXaeHune.

4.1.3 Bo Bpemsi aKchnyaTauMum HeobXoAMMO crneiuTb 3a Tem, YToGbl MOACOeAMHEHHble K WMHAMKATOpy
npoBojia He nepenambiBanicb B MECTaX KOHTaKTa C KNeMmaMu U He UMeNV NOBPEXOeHUIA U30NALUN.

4.2 NoaroToBKa MHAMKATOPa K UCNONb30BaHUI0. TpeboBaHUA K MEeCTY YCTaHOBKMU
4.2.1 OcBoboanTe NHOUKaTOp OT YNaKoBKM.

4.2.2 Tepen Hayanom MOHTaXa MHOMKATopa Heo6GXOOMMO BbIMOMHWUTL BHELHWA OocMOTp. [pu 3aTom
06paTnTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTW, MAPKUPOBKUN 1 OTCYTCTBUE MEXaHUYECKUX NMOBPEXAEHUN.

4.2.3 NngmkaTtop MTM-112 paccumTaH Ha MOHTax Ha BEPTUKaNbHOW NaHeny aneKTpoLnTOB.

4.2.4 WHgvkaTtop [OOMKeH ycTaHaBnuBaTbCA B 3aKpPbITOM B3pbiBOGE30NacHOM u noxapobes3onacHom
nometleHnn. Mcnonb3ynte nHAMKaToOp MpU TemnepaTtype W BAaXHOCTW, OTBevallmx TpeboBaHUsM U YCroBUAM
aKcnnyaTaumm ykasaHHelM B rnase 1.3 HacTosALLen UHCTPYKLMA.

4.2.5 He 3arpomoxgante npocTpaHCTBO BOKPYr YCTPOWCTBA ANs HOopManbHoro tennoobmena. OTBegute
[OCTaTOYHO MecCTa ANA eCTECTBEHHOW BEHTMNAUMM YyCTponcTBa. He 3akpbiBaWiTe BEHTUNALMOHHBbIE OTBEPCTMS Ha
Kopnyce ycTponcTBa. Ecnu vHamkaTtop noaBepraeTca HarpeBaHuio, AN €ro OXnaxaeHus A0 TemnepaTypbl HUXe
70°C ucnonb3ynTe BEHTUNATOP.

426 T[abaputHble UK npucoeguHUTenbHble pasmepbl uHauvkatopa WTM-112 npuBegeHbol B
npunoxexHmm A.

4.3 CoeanHeHue ¢ BHELWWHUMUN ycTponcTBaMu. BxoaHble N BbIXOAHbIE Lenu

4.3.1 BHUMAHME!!! Tlpu nogkntodeHnn nHgmkatopa NTM-112 cobniogaTe ykasaHust mep 6e3onacHocTu
pasgena 6.2 HacTosALEN MHCTPYKLMK.

4.3.2 KabGenbHble cBA3N, coeauHsilowme wuHankatop WTM-112, nogknioyaloTcs 4vepes  KneMmbl
coeauHUTENbHbIX pa3beMOB B  COOTBETCTBMM C  TpeboBaHusimu  pgenicteyowmx "lMpaBun  ycTponcTea
ANeKTpoyCTaHOBOK".

4.3.3 MNopkntoyeHne BXOAOB-BbIXOAOB K nHamkatopy MTM-112 npon3BoasiT B COOTBETCTBUM CO CXeMaMu
BHELLUHWX COEAVHEHWI, NPUBEAEHHbIX B NPUNoxexHun b.

4.3.4 Tpn nOAKMYEHUM JNMHUIA CBA3U K BXOAHBIM W BbIXOAHBIM KIeMMaM MpUHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSIHUSA HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE W (MNM) BbIXOAHbIE LUYMOMNOAABNSHOLLME
GunbTpbl ANsS uHAMkaTopa (B T.4. ceTeBble), LymonogaBnswowme OuNbTpbl Ans nepudepuitHbX YCTPOWCTB,
ncnonb3ynTe BHyTPeHHUE LndpoBble PUNbTPbl aHANOroBbIX BXOA0B uHAnkaTopa NTM-112.

4.3.5 He gonyckaeTtcst o6beauHsTb B 04HOM Kabene (kryte) uenu, no KoTopbiM NepeaarTcs aHanoroBble,
UHTEPdENCHbIE CUrHanbl U CUMBHOTOYHBLIE CUTHaNbHbIE WY CUITBHOTOYHbIE CUIOBble uUenu. [ns ymeHbLueHusi
HaBeAEHHOro LWyMa OTAENUTE NMHUWM BbICOKOTO HAaMpPSXXEeHVUs UMW NUHUK, MPOBOAALLME 3HAYUTENbHbIE TOKM, OT
Opyrux nuHun, a Takke u3beravTe napannenbHoOro wunv obwiero MNOAKMIOYEHUS C JIUHUAMW MUTaHWS Mpu
NOAKIIOYEHUN K BbIBOAAM.
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4.3.6 HeobxoaMmocCTb 3KpaHUpOBaHWsi kabenen, no KOTOpbIM nepedaeTcss WMHopMauus, 3aBUCUT OT
OnvHbl kKabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30He Npoknagku kabens. PekomeHayeTcs wucnonb3oBaTb
nsonupytoLimne Tpyokn, KaHarnbl, NOTKA UM 3KPAHUPOBAHHbIE NTUHUW.

4.3.7 TlpuMeHeHVWe 3SKPaHMPOBAHHOW BWUTOM MNapbl B MPOMBIWMEHHbLIX YCMOBUAX — SABNSAETCH
npeanoyYTUTENbHLIM, MOCKOMbKY ObecneyvBaeT MofyyYeHUe BbLICOKOrO COOTHOLLEHWS CUrHan/lym v 3awmuTy OoT
CUHA3HON NOMEXM.

4.3.8 MNopgkniovaniTe cTabunusaTopbl UK WyMonoaasnsowme dunbTpbl K NepudeprinHbiM yYCTPONCTBaM,
rEHEePVPYIOLLUM  3MEKTPOMArHUTHblE U UMMYMbCHblE MOMEexu (B YacTHOCTW, MoOTopaM, TpaHcdopmaTopam,
corneHouaam, MarHUTHbIM KaTyLlKam v ApYrMM YCTPOMCTBaM, MMEIOLLMM U3MyYatoLne KOMMOHEHTHI).

4.4 MNMopgKnro4veHne 3aNeKTPoNUTaHUA UHAMKaTopa

441 BHUMAHMUE!!! Tlpu noOKMOYEHUM INEKTPONUTaAHMSA UWHAMKaTopa cobniogaTe ykasaHus Mep
6e3onacHocTy pasfena 6.2 HacTosLLEero pykoBoACTBa.

442 [Ons obGecneveHns cTtabunbHoW paboTbl obopygoBaHusa konebaHus HanmpsKeHWs W 4acToThbl
nuTatoLwen aNeKTPoceT AOMKHbI HAXOAUTLCA B Npedenax TeXHnYeckux TpeboBaHun, ykasaHHbIX B pasgene 1.3, a
ANs KaXgoro CoCTaBMNSoLWEro KOMMNOHeHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyatauuu. [pu
HeobxoAMMOCTH, ANA HenpepbiBHbIX TEXHOMOMMYECKUX MpOLEeccoB, AOMKHa ObiTb MpegycMOTpeHa 3awuta oT
OTKIIOYEHMS (MK BbIXOAa U3 CTPOS) CUCTEMbI MOAAYMN INEKTPONUTAHUS — YCTaHOBKOW MCTOYHMKOB BecnepebonHoro
nUTaHus.

443 [Onsa wvHOukKatopa C MUCMNOMIHEHMEM ANs NuTaHus OT ceTu nepemeHHoro Toka 220B. [Nposoga
ANEKTPoONUTaHNA ceTun nepemeHHoro Toka 220B nogknoyalTcs pa3eMHbiM COeAMHUTENEM, PacnofioXeHHbIM Ha
3agHen naHenun nHgukartopa.

4.4.4 YctaHaBnvBas LWyMonoaasnsaowui ouneTp (CUrHanbHbIN Unu cetTeBoi), 06s13aTenbHO YTOYHUTE €ro
napameTpbl (UCMOMb3yeMoe HanpskeHWe W nporyckaemble Toku). Pacnonarante unbTp Kak MOXHO Brvke K
WHAMKaTOPY.

4.5 KoHdmrypauma nHaukaTopa

4.5.1 Nngukatop NTM-112 koHcurypupytoTcs npyv nNomowy nepegHer naHenu mHavkatopa unu dvepes
ranbBaHWYeckn pasgeneHHbii uHtepdenc RS-485 (npotokon ModBus), 4To nosBomseT Takke WMCNoNbL3oBaTh
WHOMKATOp B KayecTBe YyOaneHHOro wuHavkatopa npu paboTe B COBPEMEHHbIX CeTAX ynpasneHus u cbopa
UHOpMaLuK.

4.5.2 MapameTpbl KoHUrypauuu nHamkatopa MTM-112 coxpaHsaloTCca B 3HEProHe3aBUCMMOWN NaMATH.

4.5.3 MNporpamma koHdurypaumu uiamkatopa MTM-112 gomkHa 6bITb cocTaBneHa 3apaHee 1 odopmneHa
B Buae Tabnuupl (cMm. npunoxenve [), 4To u36aBMT nonb3oBaTenss OT owWWOOK Npu BBOAE NapameTpoB
KOHdpurypauum.

4.5.4 HasHauyeHne 3NemMeHTOB NepedHEen naHenu, HasHavyeHwe CBETOAMOOHbIX WHAWKATOPOB M KNaBuLL
npeacTaBneHo B COOTBETCTBYHOLLMX pa3genax rnasbl 3. Mopsaok KoHurypauum n3noxeH Huxe B pasaene 4.7.

4.6 Pexxum PABOTA

MHaukaTop nepexoanT B 3TOT PEXMM BCSKUIA pas, Korga BKAYaeTcs nuTaHue.

M3 aTOro pexxuma MOXHO NepewiTu B pexmm KOHUrypauum n HacTpoex.

Bonee petanbHO pexvmbl paboThl, 3aLKUTLI U PEXUMbI KOHPUIypaLIMmM OonNncaHbl B MOCNEAYOLNX pa3aenax
OaHHOM rnaBbl. [QuarpaMmma pexxumoB paboThl, 3alWnTbl U HacTpoek nHamkatopa UTM-112 npuBegeHa Ha pucyHke
4.1.

B npouecce pabombi MOXHO OCyLLeCTBNATb MOHUTOPUHT, T.€. BU3yallbHO OTClI€XMBaTb TEXHONOrnM4eckme
napameTpbl. Kpome TOro, MOXHO OTCNexuBaTb Ha CBETOAMOAHBLIX WHAWKATOpPax CUrHanbl TEXHOMOrM4ecKom
CUrHanM3aumm Npu NPEBbLILLEHNN BEPXHETO UMM HUXKHEro NPeaerioB OTKNOHEHUS. Tak e C MOMOLLbIO CBETOAMOAHBLIX
MHONKaTOpPOB MOXHO HabntoaaTtb 3a COCTosAAHMEM ONCKPETHbIX BbIXOO0B.

B wHankatope UTM-112 B pexume PABOTA mMoxeT OblTb OOHO WMAM ABa HaCTpauBaeMbIX OKHa
oTobpaxeHus (cM. pasgen 3.8.4). CMeHa NpocMaTpuBaHNS OKHa OTOOPaXKeHNsT OCYLLLECTBISIETCA KPAaTKOBPEMEHHbBIM
HaxaTuem knasuwm MEHIO [0].
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MutaHune
BKJTIOMEHO

Pexum PABOTA

Pexunm
KOH®UIr'YPUPOBAHUE

PucyHok 4.1 - Juazpamma pexxumos pabomsl u Hacmpouku uHOukamopa UTM-112

4.7 Pexxnm KoHcUurypauumm n Hactpoek

e C nomoLblo 3TOTO pexuma BBOAAT napameTpbl uHaukatopa UTM-112, napameTpbl curHanusauum
OTKMOHEHWW, napameTpbl unbTpa, napaMeTpbl TuNa BXOAa, MapaMeTpbl KanubpoBku, napameTpbl
dyHKUMOHanbHbIX 610KOB, MapameTpbl OKOH 0TOBpaXeHWs, NnapaMeTpbl BbIXOLO0B M CUCTEMHbIE NapaMeTpsl.

e Kaxgoe 3agaHHOe 3HayeHWe (dNEMEeHT HaCcTPOMKM) B pexume KOHUrypauum HasblBaeTcs
"napameTtpom".
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PucyHok 4.2 - [Juagpamma pexxuma KoHgbu2ypayuu u Hacmpoek

e [MapameTpsbl, ucnonbdyemble B nHankatope VTM-112, crpynnupoBaHbl B YPOBHM U MpeAcTaBneHbl Ha
auarpamme (pUCyHokK 4.2).
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4.7.1 Mepexon B pexxum KoHcUrypaumm n Hactpoek

1. MNepexoa B pexuM KoHUrypaumm n Hactpoek ocylectsnseTca ns pexuvma PABOTA anuTtenbHbiM,
Oonee 3-x cekyHA, HaXXaTUeM KrnaBuLLM [0].
2. MNMocne atoro Ha ancnnen 1 BbIBOAUTCA MeHto BBoAa napons: «P 00».
3. C nomouplo knasuw nporpammupoBaHns A ¥ BBecT naposnb: «P 02» n KpaTKOBpeMeHHO HaxaTb
knasuy [O].
BHUMAHMUE!
Ecnu naponb BBeAEH He BEPHO — MHAMKATOP NepenaeT B pexum uHOUKayuu.
Ecnu naponb BBeAEH BEPHO — MHAMKATOP NEpenaeT B pexuM KOHgpuUaypayuu.

Pexnm KoHUrypauum oTrimyaeTcst oT pexuMa HANKaUMm TemM, YTo B aHHOM PeXnmMe 3HauyeHus
napameTpoB BbLIBOAATCS Ha LMPOBON AMCNIel B Mu2alouleM pexume, a Ha LndpoBoM aucnnee

T
2 BbIBOAATCHA CUMBOSbI: I~ I~ LI,

4. Ha undposom aucnnee 1 nossutcs HassaHue yposHst KoHdurypaumm: AIN1... LOAD «f in I»...«Lofd».
5. Mocne BbIGOPaA HY)XHOIO YPOBHSA HY)XHO HaXaTb KpaTKOBPEMEHHO Knasuily noaTteepxaeHns [O].
6. BbibpaB HeobXoaMMbIA MYHKT MeHio knasvwamu AV, ana moaudmkauum napameTpa Heobxogmmo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiuy [G].
7. Ha uncposom gucnnee 1 B MuzarouieM pexume BblBeeTCs 3HaYeHWe napameTpa BblOpaHHOro MyHKTa
MEHIO0:
Hanpumep, «0001».

8. C nomoLubto knasuw nporpammuposaHust A ¥, npyv Heo6Xo4MMOCTU, NPON3BECTU M3MEHEHWEe 3HaYeHNs
BbIGPAHHOrO NapameTpa, KpaTkoBPEMEeHHO HaxaTh knaeuwy [@] — uHAMKATOpP CHOBa nepeiifeT B PexuMm
KOHdMrypaumm — Ha undpoBOM AUCTINEE NOABUTCH HOMEP MPeXHero BbIOpaHHOIo MyHKTa MEHIO.

9. C nomoLubio Knasuw nporpamMMmmpoBaHns A ¥ yCTaHOBWUTb Criedylowmii HeobxoamMMbln AN UBMEHEHUs
MYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha 4aHHOM YPOBHe KOHUrypauum He 6yayT M3mMeHeHbI.

10. Ons Toro, 4Tobbl BEpPHYTCS K BbIOOPY YPOBHS KOH(bUrypauum Heobxooumo HaxaTb KnaBuLly [0] "
yAepxuBaTb ee 6onee 3-x CekyHA,.

11. Janee BbiOpaThb criegylowen ypoBeHb KOHUrypaumm, KOTOPbIN HYXHO M3MeHUTb. [1oBTOpUTL MyHKT
5-10. W Tak go Tex nop, noka He ByAyT N3MEHEHbI BCE HYXHble YPOBHU KOHUIypaLmu.

12. BbizBaTb ypoBeHb SAVE «5AuUE» v coxpaHWTb BCE M3MEHEHHble 3HaYeHWsi B SHEProHe3aBWCUMMOM
namaTtn. [py coxpaHeHMM napameTpoB B 3JHEProHe3aBWCMMOW MNaMATM BbIXO4 W3 pexuma  KoHdurypauum
OCyLLEeCTBNAETCH aBTOMaTUYECKN.

13. Ecnu wusmeHeHHble napameTpbl HE COXPAaHSAITCA B 9HEProHe3aBMCMMOW MNamATh (napameTpbl
COXpaHATCHA B onepaTMBHON NamsTH) BbIXOA U3 pexuma KoHUrypaumum ocyLecTBnseTcs AnuteneHbiM, 6onee 3-x
cekyHa, HaxaTuem knaeuiun [O] vnu no MCTeUeHUM BpEeMeHU 2-X MUHYT.

4.7.2 BNOK KOHTpOns OlWnO60K

B cucTteme BO3MOXHbI OLUMOKN TPEX TUMOB.
1) «Owmubka Bxopa», KOrga BXOAHOM CWUrHam BbIXOAWUT 3a Mpedenbl OONyCTUMOro Auanas3oHa ¢
nocnegytouwlen nigukaumen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owwmnbka KanMbpoBKU» — NnapameTpbl KaNnMBPOBKM BbIXOOAT 3@ AOMNYCTUMbIVA AUanasoH.

KonTponupyeTtcsa B peructpax 200 n 202 (201 n 203- ans AIN2) onsi cpaBHeHWsi ¢ AaHHbIMK Tabnuupl 5.2
0N COOTBETCTBYHOLLETO TMMNa Aatymka. Bo3amoxkHas npuynHa — HEBEPHO NpoBeAeHa KannbpoBka.

MHavkaumss paHHOM owunbkM BOo3MOXHA Tonbko B pexume KOHOUTMYPALMA. TMpu  Hanuyum
COOTBETCTBEHHOMN OLUMOKM BKIOYAETCH COOTBETCTBEHHbIE MHAMKATOPLI A — BepxHWi npegen curHana AL BHe
ponyctumoro ananasoHa, VY- HWxHWUIA npegen curHana AL BHe gonycTtumoro ananasoHa.

3) «Owmnbka nonb3oBaTenA» npu kanubpoBke MMeeT MeCTO Mpu MONWUTKe 3adaTb napameTpbl, KOTopble
BbIXOAAT 32 AONYCTMMbIV AnanasoH AN AaHHOro Tuna BXOAHoro curHana. Migpentnduumpyetcs coobweHune ErrC Ha
oncnnee NAPAMETP

Coobuenne ErrC kBUTUpyeTCS NOBTOPHBLIM HaXaTueM KnasuLn [0].

Bo3MOXHbIE NPUYKHBI:

- OTCYTCTBUWE BXOAHOrO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMNa BXOAHOMO CUrHana yCTaHOBIEHHbIM NepeMbIYKaMm;

- He npoBoAWnach kanMbposka.
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4.7.3 HasHauyeHue ypoBHeun KOHdUrypaumm

Tabnuua 4.1 - HagHaveHve n nHaMkaumsa ypoBHen KoHdurypaumm

Ha3HauyeHue ypoBHs HasBaHue UHaunkauusa
HacTpoiika napameTpoBs NepBoro dyHKLUMOHAamNLHOo Brioka AINA H |
HopManuaauuv n macluTabrmpoBaHms 1M
HacTpoiika napameTpoB BTOpPOro pyHKUMOHaNbLHoro 6rnoka
AIN2
HopManu3auuv n macluTabmpoBaHus I M
HacTpoiika napameTpoB hyHKUMOHanbHoro 6noka Ne1 FNC1 F M E "
HacTpolika napameTpoB yHKLMOHanbHoro 6noka Ne2 FNC2 F I_I E E
HacTpoiika napameTpoB aHanoroeoro Bbixoga AO
AOT
(Mcnonb3yeTca Npu yCnoBuy 3akasa onumm) D
HacTpoiika napameTpoB guckpetHoro Beixoga DO1 DOT1 d D t 'l
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 DOT2 d D t E
HacTpolika napameTpoB okHa oToGpaxeHusi Ne1 WND1 U I_I d "
HacTpoiika napameTpoB okHa oTobpaxeHusi Ne2 WND2 U ,—, d E
HacTtpoiika napameTpoB curHanusaummn ALRM H L l— m
Abcuuccebl (X) onopHbIX TOYEK NuHeapusaumm curHana | — i
nogaBaemMoro Ha nepBbifi PYHKUMOHarbHbIA 6ok LNX1 L I_I Lo
Hopmanusaumm 1 mactabupoBaHus
OpavHaTbl (Y) 0nopHbIX TOYEK NInHeapu3auum curHana | i
nogaBaemMoro Ha nepBbii PYHKUMOHAmbHbIA 6ok LNY1 L I_I H |
Hopmanusaumm 1 macutabupoBaHus
Abcumcebl (X) onopHbIX TOYeK NMHeapu3aumn curHana | _—
nogaBaemMoro Ha BTOPOW (hyHKLIMOHamNbHbIN 6ok LNX2 L I_l LJ E
Hopmanusaumm 1 mactabupoBaHus
OpavHaTel (Y) OnopHbIX TO4ek NMHeapuaaumy curHana |
nogaBaemMoro Ha BTOPOW (hyHKLIMOHamNbHbIN 6ok LNY2 i ’—, H E
Hopmanusaumm 1 mactabupoBaHus
KanubpoBka curHana nogaBaemoro Ha nepBsbiii 1 i
yHKUMOHaNbHbIN 6OK HOpManusauum n cL1 L I
MacliTabvpoBaHus
Koppekuus curHana nogaBaemoro Ha nepBblii ' I
yHKUMOHaNbHbIN 6OK HOpManusauum n COR1 L D '
MacluTabvpoBaHus
KanubpoBka curHana nogaBaemoro Ha BTOpPOWn 1
yHKUMOHaNbHbIN 6OK HOpManusauum n CLI2 L | E
MaclTabvpoBaHus
Koppekuus curHana nogasaemoro Ha BTOpPOM '
YHKLMOHANbHbIM 610K HOpManusauum un COR2 E
MacLUTabrpoBaHus L D r
Kannbposka aHanorosoro Bbixoga AO CALO E H '.l_ D
O6wwme napameTpbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L 0 H d
B panbHenwem no TeKCTy pykoBOACTBA UAET cCbinka Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —

Ha3BaHue YPOBHA, a YY — Homep nyHKTa MeHio (pUCyHOK 4.2).
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4.7.4 Bbi6bop napameTpoB

[}
Y
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PucyHok 4.3 - Juazpamma ebibopa napamempos Ha KaxOoM yposHe

d

e [Ina nepexoda m3 pexuMa BblbOpa YpOBHA B pexum Bblbopa napameTpa BblOpaHHOIrO YpPOBHS
Heo6X0AMMO HaxaTb KraBuLLy [0].

e [1ns BoibOpa napaMeTpoB Ha KaXxaoM ypPOBHE He06XxoaMMo ncnons3osath knasuwn [A], [V].

o [pn KaXXaoOM HaxxaTum KnaBuLL MPOUCXOAMT Nepexon K cnegylowemy unv npegpiayemy napameTpy.

e [lpn HaxaTum knasuwun [A] Ha nocnegHem napameTpe, NPou3oMAeT Mepexod Ha MepBbl napameTp
(napameTp c Homepom 0).

e [nsi noaTBepXaeHUs BbIGOpa NapamMeTpa HeoBXoaAMMO CHOBa HaxaTb knasuuy [O].

4.7.5 ®dnkcupoBaHMe HacTpoekK

e YTOObl M3MEHUTb HACTPOVKM MapaMeTpoB WM YCTaHOBKW, Nomnb3yWTechb knasuwamu [A] vnm [V], a
3aTeM HaXXMuTe KnasuLly [0]. B pesynbTaTte HacTponka byaeT 3adukcmpoBaHa.

o Heo6x0a1mMo NOMHUT, YTO (OUKCALWMS UBMEHEHWIT MPOUCXOAUT TOMBKO MO HaxaTuu knasuwu [O].

e Ecnu Ha ypoBHE KOH(urypaumm u HacTpoek Obin Bbi3BaH napameTp ANA moauduKaumun, n He
HaXknManach HU OHa M3 KNaBuLL B TEYEHNE OKOJO 2-X MUHYT, nHamkatop nepenget B pexvum PABOTA. Jaxe ecnu
napameTp 6binl MOAMMULMPOBAH U He Haxumanach knasuwa [O], TO B TeYeHMEe OKONO 2-X MUHYT, MHAWKATOP
nepenget B pexum PABOTA v nsmeHeHne He 6ydem 3aghukcupo8aHo.

e Heobxodumo noMHUMb, 4YTO MNOCMNEe NpoBeAeHust MoaudUuKauMm Heobxoaumo MNpPOM3BECTM 3amnuchb
napameTpoB (Koadp1LNEHTOB) B 3HEProHE3aBMCUMYIO NaMsiTe (CM. pasgen 4.7.6), B NpOTMBHOM crny4vae BBeAeHHasi
UHGOopMaUus He ByoeT coxpaHeHa Npu OTKIOYEHUN NUTAHUS MHAMKATOPA.

4.7.6 PaspelueHue KoHdUrypmposaHusi ungmukatopa no cetu ModBus.
3anucb NnapamMeTpoB B 3HEProHe3aBUCUMYIO NaMsATb. 3arpys3ka
napameTpoB U3 3HeproHe3aBUCMMOW NaMATH.

KoHdurypupoBaHue nHaukaTopa Nnpov3BoanuTCS Kak ¢ NepefHel NaHenu nHankatopa, Tak u no npoTokony
ModBus (RTU). Yepe3 uHTEpdENC KOHDUIYpUPOBaHUE MPOU3BOAMTCS C MOMOLLBIO MPOrPaMMHOIO MPUIOXKEHNS
MWK-koHdpurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ons Toro 4tobbl M3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEHUS MapaMeTpoB KoHdWrypaumn yepes
WHTEPdENC CyLLECTBYET ypo8eHb 3awjumbl AOCTYNa K peructpaMm KoHdwurypauuu. 3anpetuTe Unu paspeLunTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHErO YPOBHS, a Takke B MEHI0 KOHUrypauum nHaukaTopa.

4.7.6.1 Pa3pelueHus koHcurypupoBaHus no cetu ModBus.

PaspelueHus koHpurypmpoBaHus no cetn ModBus paspeluaeTcs Ha BEPXHEM YPOBHE 3aMnuCbio B PErUCTP
16 3HauyeHus «1». Ecnn B aTOM pernctpe HaxoauTcs «0», TO KOHPUrypupoBaHue Ha BEPXHEM YPOBHE 3anpeLLeHo.

C nepegHen naHenu wuWHAMKAToOpa paspelleHne MporpaMMMPOBaHNS OCYLLECTBISETCA Ha YpPOBHE
koHdpurypauum LOAD npm BeiGope napametpa LOAD.00=0001.

Heobxogumo MOMHWTB, YTO MOCne 3arpysku KoHdwurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napamMeTpoB B 3HEPro3aBUCMMON NaMsTH.

4.7.6.2 3anucb napamMeTpoB B 3HEProHe3aBMCUMYHO NaMATb.

3anucb NapameTpoB B SHEPrOHE3ABUCKMMYIO NaMATb MPOoU380OUMCS CneayroLmm odpasom:

1) npon3BecT MoaudmrKauuo BCeX HEOOX0ANMBIX MAapPaMeTPOB.

2) ycTaHOBUTL 3HadyeHue napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuLy [0].

4) Ha gncnnee MAPAMETP nosiBaTca cumBorbl "Su u”, ykasbiBasg 0 TOM, YTO MPOUCXOAMUT onepaumnsi
3arn1cu B 3HEProHE3aBNCHMYHO NaMsAThb.
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5) nocne ykasaHHbIX onepauuin GyoeT NpousBedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HeproHesaBMcUMY NamaTb. [ocne npoBeaeHus 3anucy napameTpoB Npubop nepenget B pexxum PABOTA. Mocne
3anucu napameTp SAVE.01 aBTomaTtuyeckn yctaHaenmeaeTcs B 0000.

4.7.6.3 3arpy3ka napamMeTpoB U3 3Hepro3aBUCEMOMN NaMATH.

[ns 3arpysku napameTpoB HACTPOEK Nonb3oBaTens Heo6xoanumo:

1) yctaHoBUTL 3HayYeHus napameTtpa LOAD.01=0001,

2) HaxaTb KnaBuLy [0],

3) Ha agucnnee NMAPAMETP nosiBatcsi cMMBoOnbl
3arpy3ku nonb3oBaTeNbCKUX HAaCTPOeK.

4) nocne ykasaHHbIX onepauun OyAyT 3arpyxeHbl BCe MONb3oBaTenbCKMe HacTpoviku. [locne 3sarpysku
napameTtp LOAD.01 aBTomaTn4eckn yctaHaBnmsaetcs B 0000.

Ld u", ykasbiBas 0 TOM, 4TO MPOMCXOAUT Onepauus

4.8 3arpy3Kka 3aBOACKMX HaCTPOEK MHAMKATOpa

[ns 3arpyskv napameTpoB HaCTPOMKM NPeanpuaTUS M3roToBUTENs (ycTaHOBKa 3aBOACKUMX 3HAYEHWUN MO-
ymMonyaHuio) Heobxoammo:

1) yctaHoBuTb 3HayeHuns napameTtpa LOAD.02=0001,

2) HaxaTb KnaBuLy 01,

3) Ha gucnnee MAPAMETP nosiBatca cumsonbl "Ld F", yka3biBas O TOM, Y4TO MPOWCXOAMT onepauuns
3arpysku 3aBOACKMX HACTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpyxeHbl BCe 3aBOACKME HacTpouku. lNMocne 3arpyskn napameTtp
LOAD.02 aBTomaTunyeckm yctaHasnusaetcs B 0000.

Heob6xodumo noMHUMb:

1) 4TO nocne 3arpyskM HacTpoeKk Nup HeoBXoAMMOCTN HeobXOAUMMO MPOM3BECTU 3anuCb NapameTpoB B
3HEeproHesaBMCMMYO NamaTb (CcMm. pasgen 4.7.6), B NpOTMBHOM Cryyae 3arpyxeHHasd wuHdopmauus He Oyget
COXpaHeHa npu OTKIIOYEHUN NUTAHWA MHAUKaTOPa;

2) nocne 3arpy3kn 3aBOACKNX HACTPOEK, HACTPOMKM Nonb3oBaTens 6yayTb NOTepsiHY;

3) ecnu 3anucb B NamsATb He MPOU3BOAMMACb, TO MOCME BbIKMIOYEHUS MUTaHUSA, B MamMATU OCTaHyTCH
cTapble HaCTPOWKM.

4) 3aBOACKME HACTPOMKM NOMb3oBaTeflb U3MEHNUTb HE MOXET.

4.9 MNopanok HaCTPOMKKN aHANoOroBOro BXxoga v aHanoroBoro Bbixoga

[Mpwn HacTpolke N NnepecTporike ¢ OOAHOro TUNa BXOLHOMO CUMrHama Ha Apyrow Tvn, Heob6xoanmo NpuBecTU B

COOTBETCTBUE crneayoLee:

- NapamMeTpbl MEHIO KOHd)MpraLI,I/II/I, oTBevaruine Tmny BXogHOro curHana,
- NONOXeHnaA nepemMblvek Ha Mmoayne yHuBepcaribHbIX BXO40B (yCTaHOBJ'IEHHOM BHYTpU VIH/JMKaTOpa).

Twunbl BXOAHbBIX CUrHANoOB, 1 NOMNOXEHNSA NepemMblyek NpMBeaEHbI B Tabnuue 4.2.

Tabnvua 4.2 — lNonoxeHns nepemblvek Ans Pa3HbIX TUMOB BXOAHbIX CUrHarnoB

Tun BxogHoOro curHana

MapameTp MeHI0
KOHdurypaumm

MonoxeHue nepembiyek Ha moayrne
yHUBepcasnbHbIX BX0OA0B (PUCYHOK 4.4)

AnanoroBeble Bxoga Al1(JP1, J1, J3)

, AI2(JP2, J2, J4)

O1 0 MA 1o 5 MA  RBx=400 Om

AIN1.00(AIN2.00)=0001

JP1(JP2) [1-2], [7-8]

J2) [3-4], J3(J4) [5-6]

Ot 0 MA g0 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP1(JP2) [1-2], [5-6]

J2) [3-4], J3(J4) [5-6]

Ot 4 MA po 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP1(JP2) [1-2], [5-6]

J2) [3-4], J3(J4) [5-6]

OT1 0B go 10B, RBx=25 kOm

AIN1.00(AIN2.00)=0001

JP1(JP2) [2-4], [5-7)

J2) [3-4], J3(J4) [5-6]

Ot OMB no 75 mB

AIN1.00(AIN2.00)=0001

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

Ot OmMB no 200 mB

AIN1.00(AIN2.00)=0001

OTr0Baoo2B

AIN1.00(AIN2.00)=0001

JP1(JP2) [1-2], [5-7)

J2) [3-4], J3(J4) [5-6]

TCM 50M, ot muHyc 50°C go nntoc 200°C

AIN1.00(AIN2.00)=0003

JP1(JP2) [1-2], [5-7)

J2) [1-2], J3(J4) [3-4]

TCM 100M, ot muHyc 50°C go nntoc 200°C

AIN1.00(AIN2.00)=0004

JP1(JP2) [1-2], [5-7]

J2) [1-2], J3(J4) [3-4]

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

JP1(JP2) [1-2], [5-7)

J2) [1-2], J3(J4) [3-4]

TCI1 5001, Pt50, ot mnHyc 50°C go nntoc
650°C

)
AIN1.00(AIN2.00)=0005
AIN1.00(AIN2.00)=0006

(
(
(
E
JP1(JP2) [1-2], [5-7)
(
(
(
(
(

JP1(JP2) [1-2], [5-7]

J1( )
J1( )
JA( )
JA( )
J1( )
J1(J2) [3-4], J3(J4) [3-4]
J1( )
J1( )
J1( )
J1( )
J1( )

J2) [1-2], J3(J4) [3-4]

TCI 100M1,Pt100, ot muHyc 50°C go nnioc
650°C

AIN1.00(AIN2.00)=0007

JP1(UP2) [1-2], [5-7]

J1(J2) [1-2], J3(J4) [3-4]

TCI rp.21, ot muHyc 50°C go nntoc 650°C

AIN1.00(AIN2.00)=0008

JP1(JP2) [1-2], [5-7]

J2) [1-2], J3(J4) [3-4]

TXKK (J), ot 0°C go nnioc 1100°C

AIN1.00(AIN2.00)=0011

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

TXK (L), ot 0°C pgo nntoc 800°C

AIN1.00(AIN2.00)=0012

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

TXKH (E), ot 0°C go nntoc 850°C

AIN1.00(AIN2.00)=0013

TXA (K), ot 0°C go nntoc 1300°C

AIN1.00(AIN2.00)=0014

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

TMNM10 (S), ot 0°C go nntoc 1600°C

AIN1.00(AIN2.00)=0015

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

TMNP (B), ot 0°C go nntoc 1800°C

AIN1.00(AIN2.00)=0016

JP1(JP2) [1-2], [5-7]

J2) [3-4], J3(J4) [1-2]

TBP (A-1), ot 0°C go nntoc 2500°C

AIN1.00(AIN2.00)=0017

(
(
(
JP1(UP2) [1-2], [5-7]
(
(
(
(

JP1(JP2) [1-2], [5-7]

J1( )
J1( )
J1( )
J1(J2) [3-4], J3(J4) [1-2]
J1( )
J1( )
J1( )
J1( )

J2) [3-4], J3(J4) [1-2]
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MpumeyvaHus.

1. MNonoxeHne nepemblveKk Ansi HAaCTPOWKX aHaroroBblX BXOLAOB AOMKHO COOTBETCTBOBATb MOMOXEHMIO
nepembl4ek Ha aHaroroBoMm BXOAe Ha nrnaTe npoueccopa, a Takke COOTBETCTBOBaTb HOMepy mapamMeTpa MEHH
KOHpurypaLum aHanoroBoro Bxoa, OTBE4YaLWEero 3a TMn BXOAHOIO curHana.

2. CmelLeHne BxogHoro curHana 4-20mMA ycTaHaBnmBaeTcs MporpaMmHo.

3. XapakTepuCTuKmn TUNOB BXOOHbIX CUrHANoB npuBeaeHbl B pasgene 1.

4. TMopsaok kKanMbpoBKM BXOAHBLIX aHArNoroBbIX CUrHanoB NpyMBeaeH B pasgene 5.
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Pl/lcyHOK 4.4 — [NonoxeHne nepemMblyek Ha nnarte YHUBepcalbHbIX BXOOO0OB



PucyHok 4.5 — MonoxeHne nepemblykn JP1 BbiGopa Avana3oHa aHanoroBoro BbIXOA4a Ha nnarte npowecopa(onuus)

Mpwv HacTpolike 1 NepecTporke C OQHOMO TWMNa BLIXOAHOIO CUrHamna Ha Apyrov Tun, Heo6XoAMMO NPUBECTM
B COOTBETCTBME MOSIOXKeHMe nepemblukn JP1 Ha nnaTte npoueccopa (ycTaHoBreHa BHYTPU MHAOMKATOpPA, PUCYHOK
4.5).

TuNbl BLIXOAHbLIX CUrHAMNOB, U NOSIOXKEHMWsI NepeMbIYKU NprBeaeHbl B Tabnuue 4.3.

Tabnvua 4.3 — [NonoxeHns nepemblYKn Ans pasHbIX TUMOB BbIXOAHbLIX CUrHANoB

MonoxeHune nepemblykn JP1
[nanasoH BbIXOAHOrO curHana
Ha nnare npoweccopa
Ot1 0 MA 5o 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA g0 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bao10B, RH=2kOm [1-2], [3-4]

MpumeyaHums.
Mopsigok kanMbpoBKM BbIXOAHOMO aHanoroBoro curHana npueseaeH B pasgene 5.
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5. KanubpoBkKka n npoBepka uHgukatopa

KanunbpoBka nHavkatopa ocyLecTBnseTcs:

e Ha 3aBopge-n3rotoButene npu Bbinycke UHAMKaTOpa 13 NpoOU3BOACTBA.
e [lonb3oBaTtenem:

- NPV CMeHe Tuna gaTyuka,

- PV NOArOTOBKE K NnoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopspok KanuGpoBKUW BXOAOB ANSA NOAKMNIOYEHUSI AATYUMKOB C BbIXOAHLIM CUrHanom
NOCTOSAHHOIO TOKa

1) B pexvme KoHurypauum yctaHosute napameTtp CLI1.00(CLI2.00) " KannbpoBka Ha4yanbHOro aHavyeHus
CurHana nofaBaeMoro Ha nepBbii (BTOPON) (yHKUMOHaNbHbI OroK Hopmanusauum 1M MaclwrtabuposaHusa "
Mopkniounte k aHanorosomy Bxoay Al1 (Al2) nHgnkatopa NTM-112 06pa3suoBbiil UCTOMHUK MOCTOSAHHOTO TOKa U
YCTaHOBUTE BEenuYMHYy curHana pasHyio 0 MA (nnn 4 MA) B 3aBMCMMOCTM OT TuMa BXOOHOrO CUrHamna kaHana,
cooTBeTcTBYyHOLWY0 0% AnanasoHa.

Bo3MoxHbI ABa BapuaHTa kanvbpoBku:

- pyYHas kanmbpoBsKa ocyLlecTBnAeTcs Haxumas knasuwmn [A] nnamn [ V] yctaHoBWTE Ha gucnnee 3HaveHue
Al B TeXHUYECKMX eAMHMLIAX, cooTBeTCTBYIoLIee 0%. HaxaTb knasuiy [O].

- aBTOMaTUYeckas ocyllecTBnseTcs Haxmute knasuwy [Q]. Mpu HaxaTum couetanus knasuw [A] + [V]
BKIIOYAETCA aBToMaTMyeckasi KanmbpoBKa Hynsi, YTO COMpPOBOXAAeTcs muraHnem mHamkatopos “MIN”-“MAX”. Mpwn
muraHum nHamkatopos “MIN”-“MAX” Hy>XHO nogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET PEeKOMeHAOBaHHOMY
Hayany wkanbl (cMm.Tabn.5.1) u Haxatb codveTaHue knaBuw [A] + [V]. KoadbduumeHT kanubpoBku Hyns
duKkcnpyeTcs aBToOMaTUYECKN.

2) B pexume koHurypauum yctaHoBuTe napameTtp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOro 3HayeHus
CvrHarna nogaBaemoro Ha nepsbiin (BTOpow) yHKUMOHAaNbHbIN 6ok HopMmanusauun n macwtabuposanus ".

3) YcraHoBWTE BENMMYUMHY curHana paeHyto 5 MA (v 20 MA) B 3aBMCMMOCTU OT WCMOSTHEHMS KaHana,
cootBeTcTBytoLyto 100% ananasoHa. Haxumas knasuwu [A] nnu [ V] yctaHoBuTe Ha aucnnee 3HaveHne Al1 (Al2)
B TEXHMYECKNX eguHnuax, coorsetctaytolee 100%. Haxartb knasuwy [0].

4) Ina 6onee To4YHOW kanMBpOBKM kaHana NoBTOpUTE onepaLuy HECKOMBbKO pas.

Heo6x00uMO NOMHUMbL, 4TO TMOCME MPOBEAEHUS KanubpoBKM HEoBGXOAMMO MPOM3BECTM  3amucb
napameTpoB B SHEProHe3aBUCUMYIO NamsTb, B NPOTUBHOM Crlyyae BBeAeHHas UHdopMauus He ByaeT coxpaHeHa
NpY OTKMIOYEHUN NMUTAHNS UHAUKaTOPA.

3AMEYAHUSA 110 OlNEPALIUSIM KAJIMBPOBKU

B npouecce pydHow kannbpoBku He TpebyeTcs TouHoro paBeHcTBa curHanoB 0% u 100% gwanasoHa.
Hanpumep, MoXHO npoBoauTb kanubpoeky Ans curHanoB 2% u 98% pAmanasoHa. BaxHo nuwb 10, 4TOGbLI MO
UMPOBOMY MHAMKATOPY YCTAHOBWUTH 3HAYeHWE, MakcuMarnbHO OnM3Koe K YCTaHOBNEHHOMY 3HAYEHWIO BXOLHOro
curHana.

Ona noBbILWEHNS TOYHOCTU M3MEPEHMST BXOOHbIX aHasoroBbIX CWUrHaNoOB [OMycKaeTcsl KanmbpoBKy
Npov3BOANTbL ANS BCel Lenu npeobpa3oBaHns CUrHana ¢ y4eToM BTOPUYHBIX NpeobpasoBaTenei CUrHasos.

Hanpumep, ons BxogHoW uenun: Oamyuk — npeobpazosamernb — uHOukamop UTM-112 WUCTOYHUK
06pasuoBoro curHana noakmnoyaeTcs BMECTO AaTyuka, a onepauust kanMbpoBKM BXOOHOIO CUrHana npovusBoauTcs
Ha ungukatope NTM-112.

5.1.2. Nopsinok kKann6poBKM BXOAOB AJisi MOAKIMIOYEHUS AaTYMKOB TEPMOMETPOB CONMPOTUBIEHUSs
lNopsidok kanubposku exo008 Osisi MOOKIYEHUS Oam4yuKkoe mepmomempos corpomusneHus TCM 50M:
1) B napameTpe koHdurypauum AIN1.00(AIN2.00) yctaHOBUTL:

Twn paTymnka 0003

[NonoxeHne geumMmanbHOro pasgenurens, HXKHUIA U BEPXHUI nNpegen pasMaxa Likanbl yCTaHaBnnBaeTCA
aBTOMaTM4YeCKN COOTBETCTBEHHO Tabnuubl 5.1
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2) Moagknountb MarasvH conpoTtusneHun MCP-63 (MCP-60M vnv aHanornyHeli npubop ¢ aHanormyHbIMm
XapaKTepUCTMKaMN He Xyxe ykasaHHbIX) K Bxody Al BMecTO Moakmo4aeMoro fatyvka TepmonpeobpasoBaTtens
COMPOTUBIIEHNSA COMMACHO CXEME BHELLHWUX COeAUHEHUI (CM. NpunoxeHue b).

3) Ha marasvHe conpoTMBNEHUA YCTAHOBUTbL 3HAYeHWe COMPOTUBMEHWS ANs BblIOpaHHOro Tuna gartyvka
39,22 OM, coOTBETCTBYHOLLIEE HAYalNbHOMY 3HAYeHU0. HaxaTb knaBuLy [0]. Cwm. Tabnuuy 5.1.

4) B pexume KoHurypauum yctaHoBuTb napametp CLI1.00(CLI2.00) "Kanubposka HavanbHOro
3HayeHuns curHana nojaBaemMoro Ha nepeBblin  (BTOpOW)  (pyHKUMOHanbHbIN  6MOK  HopManusauum wu
macwrabuposaHusa". Haxvmaa knasmwun [A] wnu [V] ycraHoBuTe Ha UMMDPOBOM AuUChNee 3HayeHue,
COOTBeTCTRYIOLIEE TeMnepaType Havana Likarsl npu kanuéposke "-50,0°C". HaxaTts knasuiy [O)].

5) B pexume KoHurypauumn yctaHoBuTb napametp CLI1.01(CLI2.01) " KanmbpoBka KOHEYHOro 3Ha4eHus
CurHarna nogaBaemMoro Ha nepBbiil (BTOpow) yHKUMOHAaNbHbIN 6ok HopManuaauum n macutabupoBaHus ".

6) Ha marasuHe conpoTMBNEHUN YCTAHOBUTE KOHEYHOE 3HayeHue CONpOTUBMEHUS npu Kkanubposke Ans
BblGpaHHOro Tvna gatuuka 92,77 Om.

7) Haxumas knasuwn [A] vnm [ V] ycTaHoBUTL Ha Aucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHLY LuKarbl
npu kanubposke "200,0°C". HaxaTb knasuly 1.

8) [insa Gonee TOYHOM KanMGPOBKM kaHana NoBTOPUTE onepaLyi HECKOSIbKO pas.

5.1.3. KanubpoBka Bxoga onA NoAkno4vYeHUsi JaTYMKOB TepMomMmeTpoB conpoTtuBrneHnsa TCM 100M,
TCn 100Mn, TCN 50N

KannGpoBka Bxoaa Npov3BOAMTCA aHanormyHo kanmbposke Bxoga TCM 50M, 3a ncknoyeHneM yCTaHOBKM
WHbIX 3HAYEeHWMN HayanbHOTO W KOHEYHOro 3HadeHus wkanbl Ansg TCI, HayanbHbIX M KOHEYHbIX 3HA4YeHUn
CONPOTMBNEHUI HA MarasvHe conpoTuenexus (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKa aHanoroBoro BxoAa ansi TepMoasieKTpu4eckux npeobpasosarenen

[ns Tepmonap npu kanmbpoBke ycTaHOBUTL TN Tepmonapbl. K knemMMam kanmbprpyemoro aHanoroBoro
BXOAa MOAKMIYMTL KanubpaTtop HanpsbkeHus, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHanormyHelMu xapaktepuctvkamu. [anee kanmbpoBaTb KaHanm aHanorMyHo TepMoMeTpam
COMPOTMBNEHUSA, YCTaHaBMMBas HayanbHble W KOHEYHble 3HAYEHUS HaMpPsSXeHWN, KOTOpble COOTBETCTBYIOT
HavanbHOMY M KOHEYHOMY 3HaYeHMIo LKanbl BbIbpaHHOW Tepmonapsel (cMm. Tabnuvuy 5.1).

MpumeyvaHne: ABToOMaTMyeckasl KOpPPEKUMsi XONogHOro crnasi gomkHa ObiTb oTkmodeHa AIN1.07=0000.
3HauyeHve TemnepaTypbl B pEXUME py4HOW KOppeKkuun ycTaHoBUTb Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB [aTYMKOB U peKoMeHAYyeMble npeaernbl KanubpoBKY

Tabnuua 5.1. Tunbl 4aTYYMKOB Y pEKOMEHAYEMbIe Npeaesbl KanubpoBku

Kon Bxoma Twn garawra MpenenbHble 3HaYeHUs
AManazoH ’ MpaaupoBoYHas MpeAenkHbie MHAUUMPYEMbIe K:ﬁﬁg”g::(:n;”a::a:g"a
BXOAHOrO XapaKTepucTuKa 3Ha4YeHus NpW KanuépoBke P A P
n HCX MHAuKaTopa
Napamerp curHana
Hauan. KoHeuyHoe
3HauyeHue 3HaveHue
O1 0 MA oo 5 MA 0 mA 5 MA
Ot 0 MA g0 20 MA 0 MA 20 vA
Ot 4 MA go 20 WA Ot 0,0 % 4o 100,0 % 4 vA 20 mA
0001 OT0Bpo10B JInHenHas WY B YCTAHOBIIEHHBIX TEXHNYECKNX 0B 10B
Oor0Bpoo2B eanHuuax* 0B 2B
Ot OmMB go 75mB 0mB 75 vB
Ot OMB o 200mB 0 mB 200 vB
Ot 0 MA oo 5 MA KsagpaTudHas 0 MA 5MA
OT1 0 MA oo 20 VA 0 MA 20 MA
OT1 4 MA go 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 mA 20 mA
0002 OoT0Baoo10B KaK IVHEMHLI. 3aTEM WNW B YCTAHOBMEHHBIX TEXHNYECKMX 0B 10B
OTr0Bpoo2B ’ eanHuuax* 0B 2B
OTOMB o 75mB | Y¢TaHaBnvsaetcs 0 mB 75 vB
Ot OMB o 200mB | KBaAPATUIHas Wkana) 0 vB 200 MB
0003 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCIN 5001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 39,975 om 166,910 om
TChN 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 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
0008 TChN p.21, Wy0o=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 36,800 om 153,300 om
OT1 0 MA o 5 MA JlnHeapusoBaHHas 0 MA 5MA
OT1 0 MA oo 20 MA | (Bxopa kanubpyeTcs 0 mA 20 MA
Ot 4 MA 0o 20 MA | KaK NUHENHbIN, 3aTeM Ot 0,0 % Ao 100,0 % 4 mA 20 mA
0009 OT0Boo10B yCTaHaBnmBaeTcs WINUN B YCTAHOBMEHHBLIX TEXHNYECKMX 0B 10B
OoTr0Bpoo2B nuHeapu3oBaHHas eanHnuax 0B 2B
Ot OmB go 75mMB LwKana, cM. pasgen 0 mB 75 mB
Ot OmB po 200mB | 5.2) 0 mB 200 vB
JInHeapusoBaHHas
Bxop kanubpyeTtcs kak
TNINHENHbIN, 3aTemM
0010 Tepmonapa yCcTaHaBnmBaeTcs AnanasoH TepMonapsbl B puanasone
ot 0 MB go 75 mB
NHeapu3oBaHHas
LKana, cM. pasgen
5.2)
0011 (TJe)p""O”apa KK ki ) OT 0°C g0 nrioc 1100°C OMB | 63792 B
0012 (TLe)pMO”apa XK 1k L) OT 0°C A0 nnoc 800°C OmB | 66,442 uB
0013 (Té)p"“”apa TXKH | Txku (E) OT 0°C A0 nnioc 850°C OmB | 64,922 uB
0014 (Tlgp"""”apa XA | 1xA (K) OT 0°C Ao nnioc 1300°C OmMB | 52,410 MB
0015 %ﬁ’.l"’;%”f‘spf‘ TNM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 mB
0016 (Tg)p"“”apa P 1P (B) OT 0°C g0 nrioc 1800°C OMB | 13,591 uB
0017 (T:_ﬂ")’w”apa TBP 1 18P (A-1) OT 0°C A0 nnioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuusa nokasaHuin gatymka TepMoKoOMneHcaum

JaTumk TepMoKoMMneHcauum (Bxo4 TeMrnepaTypHON KOMNEeHcaLuy Xono4HOro cnasi Tepmonap) yctaHoBreH
Ha TbIIbHOW CTOPOHE MHAMKaTOpa.

C nomowbio napametpa SYS.14 cmellalnTcd 3HayYeHUs noryyaemble OT Tepmonapbl. B gaHHOM MeHio
LUMdpoBOM  Auchnen fokasbliBaeT 3HayeHWe TemnepaTypbl MNOMyYeHHOe OT TepMomnapbl, KOTOpoe Mpwu
Heob6x0AMMOCTN OTKOPPEKTMPOBAaTL C MOMOLLBIO KNaBuLL NporpaMmmupoBaHus A Y.

Hanpumep, ecnu TemnepaTypa usmepsiemon cpean 40,5°C, a wuHpukatop nokasbiBaeT 40,8°C, 10
HeobxoanMO 3aiTi B NyHKT MeHto SYS.14 n knasuweii [ V] ymeHbLINTL 3Ha4YeHns Temnepatypsl ¢ 40,8 go 40,5.
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HaxaTb knaeuily noaTeepxaeHns [O] 1 coxpaHUTb U3MEHEHWUS B COOTBETCTBYIOLMM MYHKTE MEHI0 (CM. pasaen
4.7.6).

5.1.7 NpoBepka NpaBUNILHOCTU KaNMMGPOBKX aHaNoroBbIX BXOA0B *

Ons Toro, 4Ttobbl NPOBEPUTL NPaBUIbHOCTL KanMBpPOBKM cUrHana nogasaeMoro Ha MepBbii UMM BTOPON
yHKUMOHanNbHbIM 6MoK Hopmanusaumm u  MacwrtabupoBaHus, HeobXOAMMO NpOYecTb C BEPXHEro YPOBHS,
nporpaMmmMHbiM naketoM Mic-Intellect, perncTpbl kKanMBPOBOK HaYaNbHOMO U KOHYHOTO 3HaYeHWs LKanbl (CM.Tabnuuy
B.1). Mocne atoro Hago cpaBHWUTL 3HAYEHUS STUX PETMCTPOB C 3HAYEHUAMU NpeAcTaBneHHsIMM B Tabnuue 5.2 ana
COOTBETCTBYIOLLEro TUna gaTtuuka. Ecnm 3ty 3HayeHus otnunyatotca 6onblue 4em Ha +5%, 3HaumT kanmbpoBska Gbina
nposefeHa HeBepHO. MNPUYMHON 3TOro MOXeT BbITb HECOOTBETCTBUE NPK KannbpoBke:

- NOJAHHOrO CMrHama Ha BXOA W HacTPOeK MHAMKaTopa OTBeYaloLmnxX 3a KanmbpoBky;

- NepeMblYeK Ha nnaTte yHMBepcanbHbIX BXO4OB;

- HECOOTBETCTBME NapamMeTpa MeH0 KOHUrypaumm oTBeYaroLwero Tuny BXOAHOro curHana nepemblykam.

[Mocne ycTpaHeHnst NpUYMHBI HENPaBWUIBLHOWM KanuBbpoBKK HYXXHO MOBTOPHO OTKanMbpoBaTb MHAMKATOP.

Tabnuvua 5.2 — 3HayeHns napameTpoB kannMbpoBokK

KO.CI, Tun AaTyuka 3HaueHus napamMmeTpoB KaﬂMGpOBOK 3anucaHHbIe B COOTBEeTCTBEHHbIE
Bxoaa perucTpbl

HavyanbHoe 3HauYeHue LWKanbl KoHe4yHoe 3Ha4eHue WwKanbl
0-5 MA 1957 5145
0-20 MA 1957 14714
® | 4-20 MA 4506 14714
0001 € [0-10B 1957 14677
S | 0-2B 1957 14713
s | 0-75mB 1957 16193
= [0-200 wB 1959 2938
0-5 MA 1957 5145
& | 0-20mA 1957 14714
g 4-20 MA 4506 14714
0002 £ [0-10B 1957 14677
S [02B 1957 14713
® | 0-75mB 1957 16193
* [70-200 B 1959 2938
0003 TCM 50M 2631 5736
0004 TCM 100M 4906 11123
0005 TCM Ip.23 2776 5787
TCM 500 2676 10025
0006 Pt50, a = 0,00390 2678 10007
Pt50, a = 0,00392 2675 10042
TCI 1000 4998 19699
0007 Pt100, a = 0,00390 5001 19665
Pt100, o = 0,00392 4995 19734
0008 TCM p.21 2493 9254
. [ 0-5mA 1957 5145
s [ 0-20 MA 1957 14714
g [420mA 4506 14714
0009 g [0-10B 1957 14677
§ [02B 1957 14713
z [ 0-75mB 1957 16193
= [ 0-200 mB 1959 2938
0011 TXKK (J) 1963 14068
0012 TXK (L) 1963 14576
0013 TXKH (E) 1968 14282
0014 TXA (K) 1968 11908
0015 TAN10 (S) 1968 5150
0016 TNP (B) 1964 4541
0017 TBP (A-1) 1964 8336
[aTtymk TepmMokoMneHcaLmm 40 800

* MNpoBoanTCs TONbKO TOrAa, Korga eCTb COMHEHUSI B MPABUMbHOCTU BbIMONHEHWS onepaumii kanmbpoBky,
U1 NpaBuUnbHOCTU (OYHKLMOHUPOBAHNUA MHAMKATOpa.

5.1.8. Koppekuusa curdHanos Al1 u Al2

3cnn npyu HEOOBXOAMMOCTM HaM HYXXHO CKOPPEKTMPOBATb BXOAHOW CUrHanm HeobXxoAMMO UCMnonb3oBaTb
cnegyowme nyHkTbl MeHio Cor1 unu Cor2. [lapameTtp Cor1.00(Cor2.00) gaet BO3MOXHOCTb KOppeEKTUpoBaTb
camoun curHan, a B napameTtpe Cor1.01(Cor2.01) BBoautca 3HauyeHune koadpduumeHta koppekuun. Npu cmeHe
napameTtpa Cor1.00(Cor2.00) Ha skpaHe uvHOuUMpyeTcsl 3HadeHne PV=PV+A. pn cmeHe napameTpa Cor1.01
(Cor2.01) Ha skpaHe MHOUUMPYETCst 3HaYeHne A (CMeLLeHe BXOAHOrO curHana).

Hanpumep, ecnn ypoBeHb X1aKoCcTn B eMKOCTM 9,5 MeTpoB No nokasaHusM MHAMKaTopa, a MepTBas 30Ha
ctaHoBuTb 20 cM, TO 3agaem 3HadeHue napametpa Cor1.01=00,20. Ha gucnnee 6yaeTt nHAMUMpyBaTCst 3Ha4YeHne
9,7M. KOTOPOE COOTBETCTBYET NPaBUibHOMY YPOBHIO.
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5.2 JluHeapusauunsa aHanoroBbix BxogoB Al1 u Al2

®YHKUMA NUHeapusauuy NodyvHeHa NepBOMY UM BTOPOMY (PYHKLMOHamnbHOMY Groky HopMmanusauuv u
MacluTabmpoBaHus. JIMHeapu3aumsi AaeT BO3MOXHOCTb MPaBUIIbHOTO (PU3NMYECKOTO NPeACTaBMNeHNs HeSMHeNHbIX
perynupyembix 1 U3mMepsieMblx NapameTpoB.

* C nomMowbio UHeapu3ayuu MOXHO pou3godumb, HanpuMep, USMEPEHUE eMKocmel 8 lumpax, Mempax Kybu4yeckux
unu Kumoespammax npodykma, 6 3asUucuMocmu om U3MEPEHHO20 8X00HO20 CueHana yposHs e emkocmu. B uHOukamope UTM-
112 omnu4umensHol o0cobeHHocmbo ecmb mo, Yymo npu ebibope napamempa WND1.00(WND2.00)=0002 (0sa okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoumb Ha napamemp 6e3 nuHeapu3sayuu, komopsbili 6ydem 0agamb 3Ha4yeHuUe
ypoeHsi 8 emkKocmu. Bmopoe OkHO Hacmpoumb Ha nuHeapu3uposaHbili mapamemp (gpusudecku 0OHa U ma Xe 8xo0Has
eesuyuHa), komopnlil 6ydem dasamb 3HauYeHUE eMKOCMU 8 iumpax, Mempax Kybuyeckux umau Kunoepammax npodykma. Takum
o6pasom, nepexnioyeHuem knaguwu [O], Moxem Habodamb 3a yposHeM U 06BEMOM 8 KOHMPOSIUPYEMOl emMKocmu.

anI MHAOWKauun nMHeapwswpyeMOVl BENTMYMHbI, onpeaenAarnwnMmmn napameTpamMmmn ABndArTCA Ha4valbHOE U
KOHe4YHOe 3Ha4eHue LKanbl (npou,eHTHoe OTHOLWeHMe K Ounana3oHy msmepeva), nonoxeHne pgeunmMmanbHOro
pasgenntend, a TakKke 3KBMOAWUCTAHTHble ONOpHble TOYKM JHeapusauuu. KpVIBaﬂ NnnHeapunsaunun unmeet
«npenomMneHna» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl NuHeapusaumm

Hanpumep, napameTpbl nuHeapusauumn yHKUMOHAMNBHOrO 6roka HopManusauuM MacliTabypoBaHus
cnegytoLume:

KoHepuzaypauyusi nepeo2o u emopozo 6s10ka

AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTkoB niMHeapu3saumm
AIN1.03(AIN2.03) MonoxeHne geummManbHOro pasgenuTens Npu nHankauum

A6cyucchl ONopHbIX MoYeK IuHeapu3ayuu

LNX1.00(LNX2.00) Abcumcca HavyanbHOro 3HavyeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

OpduHamsi OMOPHLIX MOYEK SIUHeapu3ayuu

LNY1.00(LNY2.00) OpavHaTta HayanbHOro 3HadyeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpawvnHata 01-ro y4yacTka
LNY1.02(LNY2.02) OpawvnHata 02-ro y4yacTka
LNY1 .18(LNY2.18) OpavHaTa 18-ro yyacTka
LNY1.19(LNY2.19) OpguHaTta 19-ro yyacTtka

5.2.2 OnpepeneHue onopHbIX TOYEK JIMHeapM3aLuum

5.2.2.1 OnpedeneHue Konuyecmea y4acmkos fnuHeapusayuu

Mocne onpegeneHus HeoOXOAMMOE KOMMYECTBO YYacTKOB INMHeapusaumMnm HeoOXoaMMO 3agaTb 3TO
3HauyeHue B napameTpe AIN1.06(AIN2.06). Npeanensl usmeHeHusa napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBOAE 3Ha4veHust oT 20 go 39 B napameTp AIN1.06, nepsble 20 ToYeK NMHeapu3auun BBOAATCS
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 To4Yek Ha ypoBHe NuHeapu3auuu BToporo 6roka Hopmanusauuu u
macwTabupoBaHus LNX2 1 LNY2. MNpwu atom, geunmansHbii pasgenutens (3ansTtas) ans yposHent LNY1 n LNY2
BGepeTcs C YPOBHS HACTPOWKU 11ep8o2o PyHKUMOHabHOro 6roka Hopmanusaumm n macwtabuposaHus AIN1.03.

! Mpn wncnonb3oBaHuM Oornee 19 y4yacTKOB nUHeapu3auuMum Ans NepBoro 0Oroka HopmanuMsauumn wu
MacLTabrpoBaHus, NMHeapmnsauusa BToporo 6noka Hopmanusauum n maclutabnpoBaHs HeBo3MoXKHal

Bbi6op He06Xx0aUMMOro KonmMyecTBa y4acTKOB NIMHEApU3aumm NpomM3BoanTCs U3 coobpaxeHus obecneyeHus
HeOOX0AMMON TOYHOCTU N3MEPEHNS.

5.2.2.2 OnpedeneHue 3Ha4YeHUl OMOPHbIX MOYEK fUHeapusayuu

[na kaxgoro 3HaYeHUs HANLMpyeMoro BxogHoro curHana Yi (B TeXHUYeckux egmHuuax ot MuHyc 9999
no 9999 c yyeTom [euuMManbHOro pasgenuTenst) BblYMCIUTL COOTBETCTBYHOLLYK (OU3UYECKYID BEMUYUHY U3
COOTBETCTBYHOLUMX (PYHKUMOHANbHbBIX (rpagupoBOYHbIX) Tabnuuy. OTO MOXHO caenatb Takke rpaduyeckn wms
COOTBETCTBYHOLLEN KpUBOM (MpU HEOBXOOAMMOCTU MHTEPMNONMPOBaThb) M 3a4aTh 3HAYEHWE AN COOTBETCTBYHOLLEWN
OMOPHOW BENMUYMHBLI BXOLHOTO donanyeckoro curHana Xi (B %, ot 00,00% no 99,99%).
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CooteTctBytowme 3HaveHus Xi (B %, ot 00,00% no 99,99%) BBogaTcsa B napameTpax:

A6cyucchbl 0ropHbIX MoYeK JIUHeapu3ayuu

LNX1.00(LNX2.00) Abcumcca HavanbHOro 3HavyeHus (B % OT BXOAHOroO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro y4acTka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBylolMe 3HayeHuss Yi (B TexHUYecknx eauHuuax oT MuHyc 9999 po 9999 c y4yeTtom
JeunmanbHOro pasgenutensi) BBOASATCA B NnapaMeTpax:

OanHaITTbI OIMOPHbIX MOYEeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OppguHaTa HavanbHoro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) Opamkata 18-ro yuacTka
LNY1.19(LNY2.19) OpawvHata 19-ro yyacTtka

5.2.3 NMpumepbl NMHeapu3aUum curHanos

MNpumep 1. JInHeapusaums curHana, nogaBaemMoro Ha nepBbii (hyHKLMOHarnbHbIA GNok
HOopManusauuu n maclwTabupoBaHusl, NpeacTaBrieHHas rpaduyecku (KpuBom)

WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKMX eAMHMLIaX npeacTaBrieHHas rpacuyecku
°Cc A
OpgauHaTta
3-ro yuactka | 999,9
JInHeapuso-
750,0 3-1 yu. BaHHas
OpgauHaTta xapakTe-
2-ro yyacTka - ———— | puctuka
2-MyM
OpavHata 350,0 100%
1-ro yyacTka BXoAHoro
curHana
1-1 y4.
y | "X
20,00 50,00 | 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka
KoHcpuzypupyembie napamempsi Onisi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHamumpyeTtca «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHauumpyeTcs «350,0»)
AIN1.03 =000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHouumpyeTcs «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (nHouumpyeTtcs «999,9»)
Mpumep 2. INuHeapusauuns curHana, nogaBaemMoro Ha BTopo (pyHKLMOHaNbHbIN 6GNokK

HOpmManusaumm u MaClLITaGMpOBaHMﬂ, npeacTaBneHHas rpagupoBOYHOMN Tabnuuen

JlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagymposku TIM68, n nogaBaemoro Ha Bxog Al uepes
HOpMUpYyOLWMIA NpeobpasoBaTtenb, Avana3oH uamepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
HopmMmupytowero npeobpasosatenss 0 - 14,315 mB (0 — 100%), Anana3oH BbLIXOOAHOrO CUrHamna HOPMUPYHOLLEro
npeobpasoBaTtens 4 - 20 mA (0 — 100%).

Ons obecneuyeHnss HeOGXOAMMON TOYHOCTU U3MepeHusl BbibMpaem 19 y4yacTKOB nuHeapu3auum W
paccyuTaHHble 3HayYeHUs B % BXOLHOIO CUrHana Ans Kax4oi OMOpHOW TOYKU BBOASATCA B COOTBETCTBYHOLLMIA
napameTp KoHUrypauumu.
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KoHgpuecypupyembie napamempsi Osisi npumMepa 2:

AIN2.00 = 0009 Tvn wkanbl BTOporo 6oka - nMHeapunsoBaHHas
AIN2.06 = 0019 KonuyecTtBo yyacTKoB nuHeapusaumm
AIN2.03 = 0000, lMonoxeHne geunManbHOro pasgenuTens Npu nHankaumm

MapameTpbl KOHPUrypaLmMm paccuUnTbIBAOTCA U BBOASTCA cornacHo Tabnuubl 5.2.

Tabnuua 5.3 — PacyeT 1 BBOA4 NapameTpoB NnHeapusaumm npyuMepa 2.

MapameTpbl MapameTpbl
KOHdpurypaumm KOHdurypaumm
Homep 3HaueHue 3HaueHue
ornopHoun n3mepsieMomn BXOAHOro OpduHambi OMOPHbIX A6cyucchbl OropHbIX
TOYKMN TeMnepartypbl, curHana movyek luHeapu3ayuu mod4ek nuHeapu3ayuu
° B MB emopo2o 6/10Ka eamopozo 6s10Kka
Howmep Beodumoe Howmep Beodumoe
napamempa | 3Ha4yeHue, | mapamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KannbpoBka aHanoroeoro Bbixoaa

Mepen Havanom kanubpPOBKM aHaAMNOroBOro BbiIxo4a HeobXxoAMMO nNPUBECTM B COOTBETCTBYHLLEE
NornoXeHne nepemMbldkM Ha MoAYyIe yHMBEepCasnbHbIX BXO4OB MHAUKATOPA. TUMbl BbIXOOHBIX CUMHAMNOB U NMOMOoXeHne
nepemMblyek npvBeaeHbl B Tabnuue 4.3 B pasgene 4.9.

YpoBeHb kannbpoBKy aHanoroBoro Bbixoga umeeT Tpu napametpa. NMapametp CALO.00 ucnonbsyetcs
AN MHOMKauumM aHanoroBoro Bbixoga B %. Ecnu nHoukatop UTM-112 Haxogutcs B py4HOM pexume, TO B 3TOM
NyHKTE MOXHa TaKXke Npon3BOAUTbL U3MEHEHUSI COCTOSIHWA aHanorosoro Beixoga AO.

MyHktel CALO.01 u CALO.02 wucnonb3yloTcss Ans KanubpoBKM HavanbHOrO W KOHEYHOrO 3HayYeHust
aHanoroBoro Bbixoga. MNMopsagok kanubpoBKu cneayroLui:

1) TNopkniounte Kk aHanorosomy Bbixogy AO wHaoukaTopa 06pasuoBbii M3MepUTEnNbHbLIM Npubop —
MUnnMaMnepMeTp NOCTOSHHOIO TOKa.

2) B pexume koHdurypaumm yctaHoBuTe napameTp CALO.01 "KanubpoBka HayanmbHOrO 3HayeHus
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwu [A] vnu [V] ycTaHOBUTE BENWYMHY BbIXOAHOMO CUrHana no MurnnvamnepmeTpy
pasHyto 0 MA (unu 4 mA), cooTeTcTByloLyo 0% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

4) HaxaTb knasuwy [O].

5) YctaHoBuTh napameTp CALO.02 "KannGpoBka KOHEYHOro 3Ha4YeHUsi aHanoroeoro Bbixoga AQ"

6) Haxumasa knasuwu [A] wnu [V] ycTaHOBUTE BENUYMHY BbLIXOAHOMO CUrHana mno munnuamnepMmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBylowwyto 100% guanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) HaxaTb knasuwy [O].

8) Ansa 6onee ToyHOM KanUMBPOBKN kaHana LMKNMYECKN NOBTOPUTE OMepaLmio HECKONBbKO pas.

Heobxodumo nomMHUMe, YTO nocne nposeaeHnsa KaJ'II/I6pOBKl4 Heobxoanmo npon3BecCTn 3anncb NapamMmeTpoB
B 3HEeproHesaBuUCMMyto MamMATb, B MNPOTUBHOM CllyyYae BBedeHHad Mchopmau,vm He 6y,ueT COXpaHeHa npu
OTKIMHOYEHUN NUTaHNA UHOUKaTOopa.
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6. TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHu4eckoe 06CJ'Iy)KVIBaHVIe - KOMMrekc pa60T, KOTOpble NpoBOAATCA nepunoanyeckm B NiiaHOBOM
nopaake Ha pa6OTOCI'IOCO6HOM 6roke ¢ uenbto npeanoTeBpalleHna oTka3am, nNnpoaneHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABIIEHNA U YCTPaHEHUA NpeaoTKa3HOro COCTOAHNA Ana nogaepXaHna HopMalrbHbIX yCJ'IOBI/IIZ aKcnnyatauuu.

6.1.2 TexHuuyeckoe oOCnyxuBaHMe 3aknioyaeTcd B npoBedeHMM paboT No KOHTPOMK TEXHUYECKOro
COCTOSIHUS 1 NnocneayoLeMy YCTPaHEeHMIO He4OCTaTKOB, BbISBNEHHbLIX B NpOLECcce KOHTPOMS; Npodunnakruyeckomy
06Cny>XMBaHWIO, BbINOMTHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTbLIO, ONIMTENBHOCTLIO U B ONpeAEneHHOM Nopsaake;
YCTPaHEHNIO OTKa30B, BbINOMHEHME KOTOPbIX BO3MOXHO CuUNaMu MNEepPcoHana, BbIMOMHALWEro TeXHUYecKoe
o6GcnyxusaHuve.

6.2 Mepbl 6e3onacHocTu

6.2.1 MpeHebGpexeHne MepamMu NPeOOCTOPOXHOCTU M MNpaBUNaMu 3IKCnsyaTauMM MoXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns obopyaosaHus!

6.2.2 [Ona obecnevyeHnss 6Ge3onacHOro WUCNONIb30BaHUSI OOOPyAOBaHUS HEYKOCHUTENbHO
BbIMNOJTHANTE yKa3aHUs AaHHOW rnasbl!

6.2.3 K akcnnyatauuu wuHOMKaTopa [OMyckalTcs nuua, MMelowue paspelleHve Ans paboTbl Ha
3MeKTpoycTaHoBKax HanpsikeHveM Ao 1000 B v nsyumBLIMe pyKOBOACTBO MO 3KCMlyaTauuu B NOSIHOM 0GbeMe.

6.2.4 JOkcnnyaTaums MHOUKaTopa paspellaeTca Mpu HanMyuum WMHCTPYKUUKM MO TexHUKke 6e30mnacHocTM,
YTBEPXOEHHOW MpeanpusTnemM-noTpedbutenem B YCTAHOBMIEHHOM MOPAAKE W yYuTbIBAlOWEN — cneumduky
NPUMEHEHNs MHOMKaTopa Ha KOHKpeTHoM obbekTe. lMpu akcnnyataumm Heobxogumo cobniopgaTe TpeboBaHws
pevicteytowmx npasun MT3 n MNTB ana anekTtpoyctaHoBok HanpsixeHnem Ao 1000B.

6.2.5 Bce MoOHTaxHble W npodunakTuyeckne paboTbl AOMKHbI NPOBOAUTLCA MNPU  OTKIOYEHHOM
3NEKTPONUTaHUN.

6.2.6 3anpeluaeTca NOAKMIOYATL M OTKOYATbL COEANHUTENN MPU BKITHOYEHHOM 3I1EKTPOMNUTAHNUN.

6.2.7 TwartenbHO npou3BoAUTE NOAKMYEHME C cobniogeHnem MnonspHOCTU BbIBOAOB. HenpaBunbHoe
NOAKMIYEHNE WUNN MNOAKMYEHME Pa3beMOB MPU  BKMAOYEHHOM MUTAHMUM MOXET MNPUBECTU K MOBPEXAEHUIO
3NEKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He noakntovanTe Hemcnonb3yemble BbIBOAbI.

6.2.9 MNpwn pasbopke nHAMKaTopa ANS YCTPaHEeHWUs HeucnpaBHOCTEW Mpubop AomKkeH ObiTb OTKMHOYEH OT
CeTW ANEeKTPONUTaHUS.

6.2.10 Mpw n3BReYeHUn nHaMKaTopa n3 Koprnyca He npukacaniTeCb K €ro arneKTpu4eckMM KOMMOHEHTaM n
He noasepravite BHyTPEHHWUE Y3nbl U YacTu yaapam.

6.2.11 Pacnonarante nHOMKaToOp Kak MOXHO Aanee OT YCTPOWCTB, reHepupyloLUX BblCOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbl, UM NpUbopbl, NCMONb3YOLNE UMMYNbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paborTe.

6.3 Mopsaaok TeXxHN4YecKoro oo6cnyxmMBaHus

6.3.1 B 3aBUCUMOCTM OT perynspHoOCTU NPOBEAEHUS TEXHUYECKOE OOCNY)KMBaHNE AOMKHO ObITb:
a) NepMoanyeCcKUM, KOTOPOE BbIMOJSHSIETCSt Yepes KaneHaapHbIE NPOMEXYTKN BPEMEHMU;

6) afanTMBHbIM, KOTOpPOE BbINOJIHAETCA NOo HeobxoaMMoCTH, TO eCTb, B 3aBMCMMOCTM OT dakTnyeckoro
COCTOAHUA MHOMKaTopa 1N Hann4naA cBoGogHoro O6Cﬂy)KVIBa}OLIJ,eFO nepcoHana.

6.3.2 YcTraHaBnuBalTCs Takme BUAbl TEXHNYECKOro 06CnyXnBaHUs:

a) TexHu4Yeckoe obCnyXmBaHne Npy XpaHeHUW, KOTOPOe 3akIYaeTcs B NepekoHcepBaLmMy MHAMKaTopa npu
OOCTWXKEHUM npeferibHOro Cpoka KOHCepBauuuM BO BpEMsl XpaHEHUst B COOTBETCTBMM C TpeboBaHUsMM
3KCNnyaTaunoHHON JOKYMEHTaumu;
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6) TeXHun4eckoe OGCJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3akKrn4YaeTCcAa B NOAroToBke MHOMKATOpPA K
TPaHCMOPTUPOBAHUIO, AEMOHTaXe N3 TEXHOJ10r’M4eCckoro 060py}J,OBaHVIF| M ynakoBke nepen TpaHCnopTMpoBaHNEM;

B) TEXHUYECKOE 0BCnyXMBaHWE NpU 3KCMyaTaumm, KOTOPOe 3aKnyaeTcst B NOArOTOBKE UHAMKATOpa nepes
BBOAOM B 3KCMfyaTauuio, B NpoLecce ee 3Kcnnyatauum v B Nepuoaudeckon npoBepke paboTocnocobHOCTU
vHaukaTopa.

6.3.3 [llepuoguyeckoe TexHMYeckoe OOCHyXMBaHWE Mpu IKCnnyaTauuM uHAMKaTopa YyCTaHaBNMBaeTCs
notpebutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMyaTauuMu, HO He pexe 4emM OAuH pa3 B rogd. Ons
uwHamkatopa WTM-112 uenecoobpasHa exekBapTanbHas MepvoaUYHOCTb TEXHUYECKOro oOCnyXvMBaHus npu
aKcnnyatauuu.

6.3.4 MNMepuognyeckoe obcnyxmBaHWe OOMMKHO NPOBOAUTLCA B CneaytoLeM nopsake:
a) npoBecTy paboTbl, KOTOPbIE BLINOMHAKTCA NPU TEXHUHECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBIEHME U30NSALUY;

B) NpoBepuTbL paboToCcnocobHOCTbL MHAUKaTopa.

6.3.5 TexHu4yeckMi OCMOTP WHOUKATOpa BbIMOMHAETCS OOCMY>XUBAKOLWMUM MEPCOHaNomM B CreayloLlem
nopsigke:

a) nepea Havyanom CMeHbl criefyeT NPOBECTU BHELIHUA OCMOTp uHamkaTtopa. Ocoboe BHMMaHWe criegyet
06paTnTb Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKY U OTCYTCTBUE MEXAHUYECKUX NOBPEXAEHUN.

6) npoBepuUTb HAAEXHOCTb KpenneHna nHgnkatopa,

B) npoBepuTtb TeXHUYECKoe COCToAHME npoBOOAOB (Ka6enel71) Ha UEeNoCTHOCTb W 3alULEeHHOCTb OT
MEXaHNYECKMX MOBPEXAEHUIA.
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7. XpaHeHue U TpaHCNopTUpPOBaHMe

7.1 YcnoBuA XpaHeHus nHgmkatopa
7.1.1 Cpok xpaHeHus1 B NOTPebuTeNbCKON Tape - He MeHblue 1 roga.

7.1.2 VHOMKaTop [OMKHO XPaHWTbCS B CYXOM W BEHTUNMPYEMOM MOMELLEHUMM MpU TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C m oTtHocuTenbHom BriaxHoctu oT 30 go 80% (6es
KoHAeHcauuu Bnaru). laHHble TpeboBaHMA SBNAOTCS PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B NOMELLEHUN He AOO0SMKEH cofepxaTb NbiM M NPUMECUM arpeccuMBHbIX MapoB W rasos,
BblI3bIBAOLWUNX KOPPO3Uto (B YaCTHOCTU: ra3oB, cogepXXallnx CepHUCTble coeanHeHna nnm ammmaK).

7.1.4 B npouecce XpaHeHUV MMM 3KCNIyaTauuu He knaguTe Tsbkenble nNpeaMeTbl Ha WMHOWMKAToOp U He
noasepravte €ero HWKaKkoMy MexaHWdeCKOMY BO3AEeWCTBUIO, TakK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeaunTbCs.

7.2 TpeboBaHUA K TPAHCMNOPTUPOBAHUIO MHAMKATOPA U YCNOBUSA, NMPU KOTOPbIX
OHO AOJTKHO OCYLLEeCTBNATLCA

7.2.1 TpaHcnopTUpoBaHUe MHAMKATOpa B YNakoBKE MPeAnpuUsiTUs-U3roToBUTENS OCYLLECTBNAETCH BCEMU
BMOAMM TpaHCMNoOpTa B KPbITbIX TPAHCMOPTHBLIX CPeacTBax. TpaHCNopTUpOBaHMe caMmoneTamm A0MKHA BbINOMHSATHCS
TOJbKO B OTansMBaeMbIX repMeTU3NpPOBaHHbIX OTCEKaX.

7.2.2 VlHoukaTop AOIMKEH TPaHCMopTMpPOBaTbCA B KIMMAaTUYECKMX YCMOBUAX, KOTOpPblE COOTBETCTBYIOT
ycnosusim xpaHenus 5 cornacHo TOCT 15150, Ho npu faBneHumn He Huxe 35,6 klMa 1 TemnepaTtype He HUXe MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTMPOBaHUM 3anakoBaHHbIN MHAMKATOP He AOIMKEH
noaBepratbCs pesknuMm ygapam W BrAMAHUIO  aTtMocdepHbix ocagkoB. Cnocob pasmelleHns Ha TpaHCMOpPTHOM
cpencTBe AOIMKEH UCKMYaTh NepemeLleHne nigukaTopa.

7.2.4 Tepen pacnakoBbIBAHWEM MOCIIE TPAHCMOPTUPOBAHMSA MPU OTPULATENbLHOM TeMnepaType MHOAUKaTop
HeobX0aMMO BblepXaTb B Te4eHne 3 4yacoB B ycroBusix xpaHeHus 1 cornacHo FOCT 15150.

8. MapaHTun nsrotoBuTenA

8.1 MNMpousBoguTens rapaHTUpyeT COOTBETCTBME MHAMKATOPA TEXHUYECKUM ycnoBusam TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWI TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
HanagkM u aKcnnyartauumu, yKasaHHbIX B HacTOSILLEM PYKOBOACTBE, MOTpebuTenb nuaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTMWHbIAN CPOK 3KcnnyaTtauuum - 5 neT co AHA OTrpy3ku uHAuKaTtopa. [apaHTUMHBIN CPOK
aKcnnyataumMnm WM3fgenvii, KOTopble MOCTaBMSTCA Ha 3KCMOPT - 18 mecsaueB cO AOHS NPOCMNedoBaHMs UX Yepes
roCyfapCTBEHHYIO rpaHuly YKpauHbl.

8.3 Mo goroBopeHHOCTM ¢ noTpebuTenem npeanpuUATMe-u3roToBUTENb OCYLLECTBIISET MOCnerapaHTuiiHoe
TEeXHMYeckoe OBCNyXMBaAHME, TEXHUYECKYID MOOAEPXKY W TEeXHUYEeCKMe KOHCynbTauuu Mo BCeM Buaam CBoeit
NPOAYKLMK.
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NMPUNOXEHUA

NMpunoxeHune A. NabapuTHbIe N NpucoeaAUHUTENbHLbIE
pa3mepbl UTM-112

Pasmepbi yughpoebix UHOUKaMopoe: NMAPAMETP

S
o

5494

4,5
PucyHok A.1 — BHewHul 8ud uHdukamopa NTM-112
Bud Bud Bud
c3adu c6oky crepedu

AAAAAAAAA TM-112

on o=

ol

162 max

170 max (MoHmaxHas 2ny6uHa)

PekomeHdyemass monwjuHa wuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHbie pa3mepbi

lpu pa3denbHolU ycmaHoeKe:

! 150 min

100 min|

_____ U R 45 *06

PucyHok A.3 - Pasmemka omeepcmutli Ha wume
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NMpunoxeHune b. NogknoyvyeHne nHaukaropa. Cxemol
BHELUHMX COeAUHEHUMN

AHanorosble
Bxoaa AIN1, AIN2
RTD RTD
TCM/TCI
Tepmonapa
Tok
HanmeeHue‘
* X3
TpaHau-
cTop
{ } Pene
i v+ ] x2
| S| PO
+ | D CLELEERUEER x
i i
DO1 D02 TR
[ucKpeTHble BbIXOAb! AHarnorosblit
DO1, DO2 BbIXOA
a) ucnonHeHusi Ha 24B
AHanoroeble
Bxoaa AIN1, AIN2
TCM/TCN
Tepmonapa WUHTepdeiic
Tok
Hanpsxexue
X3
w &
TpaHau-
MuTaHne LIop
~220 V
Pene
X1 X2 =
Muranme e
~220V E.
uls
* E
A A A
| |
5
DO1 DO2 "Ru
[vcKpeTHblE BbIXOAbI AHarnorosbii
DO1, DO2 BbIX0A

6) ucnonHeHusi Ha ~220B

PucyHok b.1 NodknoveHue sHewHux yenel Kk uHOukamopy UTM-112
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B.1 Moakno4yeHne ANCKPETHLIX Harpy3ok

Teepgore-
nbHoe
pene

TpaHau-
cTop

Pene

Pene

TpaHau-
cTop

Teepapote-
nbHoe
pene

PucyHok b.2 - lNodkntodeHue uHOYKmMUBHbIX Hagpy30K K uHoukamopy NTM-112

lMpumeyaHusi.

Mpu noaknioYeHUN WHAOYKTMBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTOpbl, COMeHouabl U T.M.) K
OMCKPETHBIM TPaH3UCTOPHBLIM BbIXOAaM KOHTpOMnepa Bo u3bexaHue BbIXOA4a M3 CTPOS BbIXOLHOMO TpaH3ncTopa us-
3a 6onblWIOro TOKa CaMOWHAYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMmo ycTaHaBnMBaTb
onokupytowmn guog VD — cMm. cxemy nogknoyeHnsi. BHelWwHni anoa yctaHaBnmBaTh Ha KaXaoM KaHarne, K KoTOpoMy
NoAKMYeHa HOYKTMBHAsA Harpys3ka.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 vnu aHanorMyHbIn, pacCuMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

PekomeHaauum no nogknoyYeHno MHAyKTI/IBHOVI Harpy3ku ansa MexaHum4ecKoro perne.

roe, R1 peauctop MIIT-1-39 Om-5%;
C1 koHgeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH HOYKTUBHasA Harpys3ka.
PucyHok b.3 - Cxema noOkodeHuUs1 UHOYKMUBHOU Hazpy3Ku Orisi MexaHU4eckozo perne

MpumeyvaHus.
1. Ha pwucyHke B.3 ycrnoBHO nokasaHO pacnofioXeHWe W Ha3HavyeHue 3aMblKaloLMX KOHTaKTOB
MexaHu4yeckoro pene kaHana DO1.
2. MakcumManbHO 40oNyCTUMOE HanpshKeHe 1 MakcMarnbHO A0NYCTUMBIA TOK:
- 8o 250B (8A) nepemMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- 8o 250B (3A) nepemMeHHOro Toka nNpu MHOYKTUBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) oo 30 B(5A) noCTOSAHHOrO TOKa Npv PE3UCTUBHOM Harpyske.




41

B.2 Cxema nogkntoyeHus nitepdenca RS-485

MpeobpaszoBaTtenb NHTepdencos
Blr-485 (RS232/485), nnu
BlMnN-52 (USB/RS485)

L go 1200m

R1

A+ RS485

3

Lo

SR— , A+ B- A+ B- A+ B-| fo 32 npu6opos A+ B- A+ B-
iRS232um USB ! 01 02 03 30 31

utm-112|  [utm-1118[  [UTm-110 MTP-8 MUK-21

ok w

PucyHok b.4 - OpaaHu3ayus uHmepgbelicHoU ces13u mMex0y KOMMbIoMepoM U UHOUKamopamu unu
KOHmposnnepamu

K komnbloTepy MoxeT ObiTb mogkntoveHo 0o 32 6nokoB unm KOHTPOMEepoB, BKMyas npeobpasosartenb
nHtepdericos bINN-485 (BIiA-52).

Obwasa anvHa kabenbHOM NMHUKM CBA3U He AofkHa npesbiwatb 1200mM. 3aBMCMMOCTb MakcMManbHON
ONVHBI NMWHUK cBA3K cM. Tab. 1.3.4

B kavecTBe kabenbHOM NMHUK CBSI3N NPEANOYTUTENBHO UCMONb30BaTh AKPAHMPOBAHHYH BUTYHO Napy.
[nvHa otBeTBnEeHun L, JomkHa ObiTb Kak MOXHO MEHbLLEN.

K wHTepdencHbiM Bxogam npubOpOB, PacnofioXeHHbIX B KpamHUX TOYKaX COEOUHUTENbHOW IUHMMU,
HeobXoAMMO MOAKMYMTE [ABa TepMUHanbHbIX pe3nctopa conpotueneHnem 120 Om (R1 n R2).
MopxknioyeHne pe3ncTopoB K nHankatopam mnm konTponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pe3ucTopoB B 6rnoke npeobpasoBaHusa nHtepdencos BrNN-485 (BrNMN-52) cmotpute B PO
Ha BlNW-485 (Br1A-52). MNogknioyeHne TepMUHanbHUX Pe3nMcTopoB B uHAukatopax MTM-112 cmotpute
pucyHok B.5.

Pasbem-knemma X3 JInHna cBaAsmn
(3kpaHnpoBaHHas BMTas napa)
— .
1| +A
MpuemonepenaTymk C)37 :
RS-485 o 03811:] "B
1200m  XP2

ToakmodeHme |

TepMUHanbLHoro |

L _ beavcropa _ |

PucyHok b.5 - PekomeHOyemasi cxema rnoOKoYeHUs uHmepgbetica RS-485 ¢ nomMouwbto pasbemMo8-KiemMm,

KOomopable ycmaHaesiusaromecs Ha mbIIbHOU CMOPOHe UH@UKamOpa
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MpuMeyaHnsa no ncnonb3oBaHuio UHTepdenca RS-485.

1. Bce oTBeTBMTENU nNpUeMOo-NepenaTynmkoB, NMPUCOEAMHEHHblIE K OOHOM oOLen nepepatollent NnHUMK,
OOJDKHbI COrNMacoBbIiBaTLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa oTBETBNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEMN.

2. HeobxoammocTb 3KpaHMpoBaHusa kabenemn, no KoTopbiM nepefaeTca MHopMauus, 3aBUCUT OT ONWHbI
KabenbHbIX CBA3elr U OT YPOBHS MOMEX B 30HE NPOKNaakun kabens.

3. lNMprMeHeHne aKpaHNPOBAHHOW BUTOM Napbl B NPOMbILLUSIEHHBIX YCNOBUSX ABNSETCA NPeAnOYTUTENbHbIM,
NOCKOJIbKY 3TO obecneyvBaeT nony4yeHne BblICOKOro COOTHOLLEHUA CVII'HaJ'I/UJyM N 3alinTy OT CUH(Pa3HOM NOMEXN.

4. Tlepembidka XP2 npegHasHayeHa QnnNd  MoAKMYeHuWs TepmuHaneHoro peanctopa (120 Owm),
YCTaAHOBMNEHHOrO Ha nnate npoueccopa BHYTPU uHAMKaTopa. 3aMkHyToe cocTosiHne XP2 cooTBeTcTBYET
NOAKMOYEHHOMY TEPMUHANBHOMY pPe3nCTopy.
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NMpunoxeHne B. KoMMmyHUKaumoHHble PyHKLUN

MwukponpoueccopHbin uHamkatop MTM-112 obecneumBaeT BbINOHEHWE KOMMYHUKALMOHHON (PYHKLMKU NO
uHtepdercy RS-485, no3sonstoLien KOHTPONMpoBaTh 1 MOAMPULMPOBATL €ro napameTpbl NPY NOMOLLM BHELLHETO
YyCTpOWNCTBa (KOMMbioTEPa, MUKPONPOLIECCOPHOWN CUCTEMBI YNPaBeHNs).

MHTepdbelic npegHasHayeH AOns KOHUIYpUpOBaHUS WHAOMKATOpa, ANs WUCMONb30BaHMS B KayecTBe
yAaneHHoro ycTponcTea npu paboTte B COBPEMEHHLIX CETSAX ynpaBreHus n cbopa nHdopmaumm (Nnpuema-nepeaaym
KOoMaHzg 1 gaHHbix), SCADA cuctemax u T.M.

MpoTtokonom ceasn no nHtepdency RS-485 ssnaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl HEOGXOAMMO HacTPOUTb KOMMYHUKaLMOHHbIE XapaKTepucTukM nHaukatopa MTM-112 takum
o6pasom, u4Tobbl OHWM coBmaganu C HacTpolkamn obmeHa faHHbiMM 3BM BepxHero ypoBHsi. XapaKTepucTuku
ceTeBoro obmeHa HacTpamBatoTcsi B napameTpax SYS.00...SYS.02.

MporpammHo gocTynHble perncTpbl uHankaTopa MTM-112 npuBeaeHsl B Tabnuue B.1 pasgena B.1.

Hoctyn k pernctpam onepaTusHoro ynpasnexnus No 0-16 pa3pelueH nocToAHHO.

JocTtyn kK permctpam nporpammupoBaHusa n koHdwurypaumm No18-210 paspeluaeTcs B cnyyae yCTaHOBKM
«1» B pernctp paspelleHus nporpammupoBaHust No16, 3HayeHne KOTOPOro MOXHO W3MEHWUTb Kak C nepegHen

naHenu unagunkatopa NTM-112, tTak n c 3BM.

KonnuyecTBo 3anpaluvBaeMbiX PervcTpoB He AOMKHO mpesblwaTth 16. Ecnv B Kagpe 3anpoca 3akasaHo
6onee 16 peructpos, To nigukatop MTM-112 B oTBETE OrpaHMYMBalOT NX KONMYECTBO A0 NepBbiX 16-Tn perncTpos.

Ona obecneyeHnss MUHUMAnNbHOTO BPEMEHU OTKNMKA Ha 3anpoc oTr OBM B uHOukatope cyuiectsyeT
napameTtp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax nHamkatopa 1 takt = 250 mkc». MMHMMansHo
BO3MOXHbIE TalM-ayTbl AN pa3fnMyHbIX CKOPOCTEW crneaytoLLme:

Tanm-ayT,
Bpems nepepauun
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

Bpemsa nepegauv kagpa 3anpoca - naketa u3 8-mv 6aiT onpeaensieTcs COOTHOLLEHMEM
(roe: ogvH nepepaBaeMblt 6anT = 1 ctapt 6uT+ 8 6Kt + 1cTon 6UT = 10 BUT):

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

Ecnu Habniogatotcs yactele cbou npu nepegade OaHHbIX OT MHAMKATOPa, TO HEeOoBXOAMMO YBENUYUTH
3Ha4yeHue ero TalM-ayTa, HO MpU 3TOM Y4YeCTb, YTO HeOBXOANMO YBENMYUTL BPeMsi MOBTOPHOrO 3anpoca ot IBM,
T.K. BCcerga BpeMsi NoBTOPHOIo 3anpoca AO0MKHO ObiTb Gornblue TaiM-ayTa MHAMKATopa.
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A
YnpaBneHue
(DTR/RTS)
Mepepnava Mpuem Mepenava
A t
MNepenava
(Tx) - —
3anpoc ot |
MN3BM [
A ‘T
Mpuem
(Rx)
OTBeT o1
MHOuKaTopa
Tdelay1 Tdelay2 Tde\ay; t
> < » <«
TronHsiin
<« »
PucyHok B.1 - BpemeHHble guarpammel yrnipaBneHust nepegadyer u npuemom 6noka nHtepdencos bri1-485
(BrnN-52)
Taelayt — 3adepxka Ha aBTomaTuyeckoe nepekniovenne blIN-485 (BlNW-52) Ha npuem pgaHHbiX. OHa

COCTaBnsieT BpeMsi nepefadv ogHoro 6anTa;
Taelay2 — BHYTPEHHee BpeMs, yepes kotopoe UTM-112 oTtBeTurT;
Taelays — 3aepxKa Ha nepefady nocnegHero 6ata n3 6ydepa B NuHMIO;
Tnonm;u?l — MUHUMalnbHOE BpeMd OoTBeTa.

B.1 UHTepdencHbIn o6meH. Tun ycTtponctBa — Slave/Master

B nHankaTope NTM-112 nmeetcs BO3MOXHOCTb MHTEPENCHOIO BBOAA.

MpoTokonom cBa3u no uHtepdericy RS-485 cnyxut npotokon Modbus pexum RTU.

Mpn nHTepdencHom BBOAE, M3MepsemMoro napamMeTpa HacTOMKM MOAYMs HopManu3aumm n unbTpoB He
MMEIOT CMbICNA, TaK Kak curHan no nHTepdency nepegaercs cpasy B Mogyfb MacliTabMpoBaHus curHana.

B cetn nngnkatop UTM-112 moxeT BbicTynaTthb kak Slave, Tak u Master. Npu BbiGope Tvna ycTponcTea Slave
(CeteBonm TUN yctponctea SYS.04=0000) npubop oTBeyaeT Ha 3anpocbl Beayuwlero yctpornctsa (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ncnonb3dyetca ons koHdurypauum nHaukaTtopa c MK (nporpamma MUK-
KoHdurypartop), cbopa aaHHbix Ha MK (Scada-cuctemsbl), peructpaTopbl U MaHenu onepaTtopa, a Takke nepegayu
OaHHbIX B Apyrne yctporctea (KOHTponnepbl) cetu. Npyn NOMOLIM BHELIHEro yCTPOMCTBa MOXHO 3aJaBaTtb 3HaYeHue
aHanoroBbIX BXOJOB, aHarNoroBbiX M AWCKPETHbIX BbixogoB. MNpu ceTeBoM 0b6meHe B pexume Slave csetoguon UHT
MuraeT Kkaxapln pas, korga UTM-112 gaeTt oTBET Ha NpUCaHHbIN eMy 3anpoc.

Mpu nHTepdencHoM BBOAE MOXHO 3a4aBaTb 3HayYeHue:

- aHanorobix BxogoB (AIN1.00=0000, AIN2.00=0000), ucnonb3yeTcsa Ans WHAMKauuuM, o6paboTku,
npeobpa3oBaHNsi TEXHOMOTMYECKOro napameTpa MoslydaeMoro no MHTepdency OT BHELWHUX YCTPOWCTB MnM Ans
BbINOMTHEHUS MaTeMaTnyeckux yHkunii(cm. p. 3.8.2);

- aHanoroBoro Bbixoga (AOT.00=0000), ncnonb3yetcs ONs YNpaBNEHUS aHanNoroBbiM WUCMOHUTENbHbLIM
MeXaHW3MOM MO MHTepdEeNCy OT BHELLHUX YCTPOWCTB;

- auckpeTHbIX BbixogoB (DOT1.00=0000, DOT2.00=0000), ucnonb3yeTca Ans ynpaBreHUs WUMMYfbCHbIM
WCNOMNHUTENbHLIM MEXaHN3MOM UMY TEXHOMNOrMYECKON CUrHanuaaumern no UHTepdency OT BHELLHMX YCTPONCTB.

Mpu nHTepdecHom BBOAE, HEOBXOAMMO NPaBUILHO yKasaTb HOMEpP peructpa Afsi COOTBETCTBYHOLLErO BXoAa unm
Bbixoda (Tabnuua B.1).

Mpu BbIGOPE Tna ceTeBoro yctpowictea Master (SYS.04 = [0001]) uHamkaTtop MTM-112 gaet 3anpochl
OLHOMY UK ABYM YCTPOWCTBaAM B CETU M MPUHUMAET OT HUX OTBET C JaHHbLIMU, KOTOPbIE 3aMMCLIBAOTCA B MEPBLIN
(nepBbIN M BTOPOW COOTBETCTBEHHO) (pyHKUMOHANbHLIN 610K HOpManu3aummM u MacluTabrpoBaHus U BbIBOOATCA Ha
ancnnen MUTM-112. [OaHHbI TN YCTPOWCTBA WMCMONb3yeTcs ANA WHAMKAUUW 3HAYeHWIN, MONyYeHHbIX OT ApYrnx
YCTPOWCTB (AaT4YMKOB, PErYNATOPOB, KOHTPOSIIEPOB, CYETYMKOB M T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTtpoiika napameTpoB nHTepdericHoro obMeHa ocyLecTBnseTcs Ha ypoBHe SYS.

- Mapamemp 00—02 — cTanOapTHbIE HACTPOWKKN ceTh (aapec YCTPOMCTBA, CKOPOCTb OOMEHa 1 TaM-ayT).
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- MNMapamemp 05 3apaeT ceTeBON TUN UHAMKATOpa. ATOT NapaMeTp KOHMUIypupyeTcs TONbKO C nepeaHen
naHvenwu. Mpu BbIGope Tna Master goctyn Kk nHamkaTopy ¢ 3BM, B Tom uncne ¢ nporpammbl MUK-KoHdurypaTop,
HEBO3MOXEH.

- B napamempax 06, 07 3apgatoTcsi nepuof onpoca n TaniM-ayT OTBeTa COOTBETCTBEHHO. [Nepuog onpoca
3apgaetca B npegenax 10-10000 mc. MNpu HopmanbHoW paboTe 3a BpeMs 3TOro nepuoga UHAMKaTop AOIMKEH ycneTb
nepegatb 3anpoc M NPUHATL OTBET (PUCYHOK B.2.a). Mo uctevyeHun BpemMeHu nepuogy uaeT crepyrowwmnin 3anpoc.
Takum obpasom, kaxabiv nepmog UTM-112 6yaeT nonyyatb AaHHblE OT 3anpalumBaemoro nHamkatopa. Ecnu xe 3a
Bpems nepuoga onpoca OTBET He MPUXOAMT, MOCbIfka criedyloLlero 3anpoca OXnmaaeTcs A0 UCTEYEeHUS BpeMeHU
TaviM-ayTa oTBeTa. Ecnu oTBeT npuaeT 40 OKOHYaHWA TariM-ayTa, TO cpasy nocne ero nonyvyeHne byaeTt oTnpasrneH
cnepytowmn 3anpoc (pucyHok B.2.6). Ecnn oTBeTa He OyaeT 4O OKOHYaHWA TaWmMayTa, Torga 6yaet cnefyowni
3anpoc (pucyHok B.2.B), u npu atom cBetoguon IHT Gynet ropeTb 40 MOMeHTa nony4veHus oteeTa. locne natu
TalM-ayToOB C HeMnory4YeHHbIM OTBETOM Ha aucnnee 6yaeT BolBefeHo cooblleHne o6 owmbke (pucyHok B.3).

3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc
ot UTM-112 ot UTM-112 oT UTM-112 ot UTM-112 ot UTM-112 ot UTM-112
f—— J
—

Mepuon onpoca t Mepwog onpoca t Mepuoa onpoca t

Taim-ayT oteeTa Taim-ayT otseta Taiim-ayT oteeta

a 9] B

PucyHok B.2 - BpeMmeHHble gnarpammbl npuema-nepegaym gaHHeix MTM-112 B pexxume MASTER

_I'IAPAMETP'1 \ ITM-112
I: hickEL -

wr@® MAPAMETP 2

BEEEES

4D MIKPOA MEHIO 3HAY. 3HAu.

PucyHok B.3 — CoobLeHre 06 owmnbke

Mpwn pabote UTM-112 B pexxume MASTER ceetoavopg IHT 3aroputcst npu oTnpaBke 3anpoca W racHeT npu
nony4yeHun oTeeTa.

B napamempe 08 u 11 3apatTca ceTeBble agpeca COOTBETCTBEHHO MEPBOro M BTOPOro onpaluvBaeMoro
yCcTpoucTBa. Enu onpalmBaTth Hy>XHO TONMbKO OAHO YCTPOWCTBO, TOrAa ero aapec ykasbiBaetcsi B napameTpe 08, a B
11 BeicTaBnsetcs 0.

3HayeHVe NomnyyYeHHble MO CETU C MEPBOrO YCTPOWCTBA NepefarTCst Ha NepBbii (PyHKLMOHAmNbHbIA BrokK
HopManusauum 1M MaclwTabvMpoBaHusl, @ 3Ha4YeHUst OT BTOPOro YCTPOWCTBA - Ha BTOPOW (DYHKLMOHaNbHbIA Onok
HopManusauum u MmacLuTabupoBaHus.

[ns npaBunbHOW MHAMKALMM NapameTpoB C CeTM HeOOXoAMMO B napameTpe MeH «Tun aHanoroBoro
) curHana» AIN1.00 n AIN2.00 BbictaButb 3HayeHue «0000 — uHTepdEeWCHbIN BBOA», a Takke B
napametpe «Konunuyectso okoH» WND1.00 n WND2.00 BeicTaBuTtb 3HaveHne 0001 — 1 okHo unmn 0002 —
2 okHa. lNMpu Beibope 3HaveHusa 0000 — «ogHokaHanbHbI UTM» nHamkaums nposoautca He byaet!

o -

B napamempax 09 u 12 3agaroTca HOMepa perMcTpoB AnNsi CYNTbIBAEMbIX MapamMmeTpoB. [1na nepBor rpynmbl
KOHTponnepoB (KOHUIypupyeMbIX WHOUKATOPOB) HOMepa pPernctpoB BbiOvpawTcs ¢ Tabnuy nporpammHo
OOCTYMNHbIX PerMcTpoB Ha COOTBETCTBYIOLLMI UHAUKATOP, @ ANA BTOPOW rpynnbl (NporpaMmmMupyemMble KOHTPOnnephbl)
— paccyMTLIBAKOTCA C NMOMOLLLIO KanbKynaTopa perMcTpoB B cpefie pa3paboTku nporpammbl Anbda.

B napamempax 10 u 13 ykasbiBatotca Tunum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalwumBaemMbix napameTpoB. Ecnu 3anpawvBaembivi napametp umeet cdopmat LONG, To ecTb coCTouT C ABYX
pernctpoB ModBus, Torga B napamempe 09 unu 12 yka3sbiBaeTCsl TONbKO NEPBbIN PerucTp.

Ons dopmarta 3anpawwmBaembix AaHHbix FLOAT ecTb Tpu BapuaHTa 3agayun permcTpos.

1. KoHTponnepbl nepson rpynmnbl, KOTOopble MMeloT dopMat AaHHbix FLOAT, ucnonb3yoT ctaHgapTHoe
npencTaeneHue atoro copmarta. [ns Toro, YTobbl NPOYUTaTb AaHHBIE C 3TUX KOHTPOIIEPOB HYXHO
yka3aTb HOMep NepBOro pernuctpa v Bolbpatb hopmat gaHHbIx FLOAT.

2.  KoHTponnepbl BTOpOW rpynnbl (TUMbl AaHHbLIX ONucaHbl B Tabnvue 2.2 BO BTOPOW YacTu pyKOBOACTBA
no aKkcnnyaTauuMu Ha KoHTpornepbl) umetoT dopmat gaHHbix INT, SWAP-LONG n SWAP-FLOAT
(SWAP ykasbiBaeT Ha 0bOpaTHy nocnegoBaTenbHOCTb perncTpoB). Mo 3ToMy, AN YTEeHUs AaHHbIX C
3TOM Tpynnbl  KOHTPOMMEPOB YyKasbiBaeTCs afpec peructpa (paccyvTbiBaeTCsd C  MOMOLLbIO
Kanbkynsitopa peructpoB B MeHio CepBuc nporpammbl Anbda) n cootseTcTByowmii emy copmart INT,
SWAP-LONG unu SWAP-FLOAT.

3. [Ans KOHTpOnnepoB CTOPOHHMX NPOM3BOAMTENEN agpec M TUN AaHHbIX 3a4at0TCsl COrNacHO ONMCaHUIo
Ha AaHHOe YCTPOWCTBO.
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B.2 Tabnuua nporpaMMHO AOCTYNHbLIX perucTpoB niankatopa UTM-112

Tabnuua B.1 — lMporpaMMHO AOCTYNHbIE perycTpbl nHavkaTtopa MTM-112

o= -
I 0 ©
ox = Qo
5= E ol Ls', ®opmar Mykkr HanmeHoBaHue napametpa [Anana3oH nsmeHeHus
£20 c (AecATUYHbIE 3HaYeHUA)
23c K AaHHbIX MEHH0
erc
PervicTp uaeHTUdVKaLmMmu HaukaTopa: %v?ch aD)EC (aravenme
03 0 INT SYS.03 Mn.6ainT - kop (Mmogens) nHamkatopa 73 DEC, 53 49 pHEX (no-GawTHo)
Ct.6anT - Bepcus nporp. obecneyeHus 35 DEC o1 o
31 91 DEC (no-6aintHo)
MepeaHsas 3HayeHne namepsemon senuumHel PV1 n PV2
03/06 1,2 INT nanenb (Nocre BXoAHOro hunbTpa) OT MuHyc 9999 no 9999
03 /06 3 INT Bbixoq AO 3Ha4YeHne aHanoroBol BbIXOAHOW BENMUYUNHbI Ot 000,0 no 099,9*
03 /06 4.5 BYTE Bbixogbl DO | Peructp amckpeTHbix Bbixogos DO1 1 DO2 0 — oTKM., 1 — BKI.
03/06 6 INT Mepepnss CocTosiHMe KBUTUPOBAHUS 0 — He kBMTMpOBAHO
naHernb 1 — KBUTMPOBaHO
03 7 INT Mepeansis | CocTosiHMe curHanmsaumm Mo6uTHO?
naHenb 0 — HopM., 1 — BbIX. 3a YCT.
(8.9), MepeaHsas 3HayeHne namepsaemon senuunnel PV1, PV2 (c
03/06 (10.11) FLOAT naHenb nnasarLlel 3ansTon) OT muHyc 9999 o 9999
(12.13), MepeaHss 3HauyeHwue BbIxoda pyHKUMoHanbHoro 6noka 1,2
03/06 (14.15) FLOAT naHenb (c nnaBatoLLen 3anaTomn) OT muHyc 9999 o 9999
03/06 16 INT LOAD.00 PaspeLueHne nporpammmupoBaHusi 0 — sanpeuero,
1 — paspeLueHo
03 17 Pe3seps
03/06 | 18,19 INT ANa. 0o | Tvn wkane: 1u 2 6noka” OT 0000 A0 0017
03/06 20,21 INT ﬁm;g} HwxHuiA npegen wkansl 1 un 2 OT MuHyc 9999 no 9999
03/06 22,23 INT ﬁm;gg BepxHuit npegen wkanbl 1 1 2 6noka OT MuHyc 9999 no 9999
AIN1.03; MonoxeHne ageuumansHoro pasgenutens 1 m 2 0 — «xXxXx», 1T — «XXX,X»,
03/06 | 2425 INT AIN2.03 | 6rioka 2 — X, 3 — XY
AIN1.04; [NocTosiHHas BpemMeHn BXOAHOro LiMdpoBoro "
03/06 26,27 INT AIN2.04 vnbTpa 1 v 2 6rioka Ot 000,0 go 060,0
AIN1.05; MakcumanbHas AnMTenbHOCTb MMMYNIbCHOW NOMEXU .
03706 28,29 INT AIN2.05 ans curdHana 1 n 2 6noka Ot 000,0 A0 005,0
AIN1.07; MeToa TemnepaTypHO KOPPEKLMN BXOAHbIX 0 — pyyHas
03/06 30,31 BYTE AIN2.07 curHanoB Tepmonap 1 u 2 6rnoka 1 — aBTOMaTMyeckas
AIN1.08: 3HayeHne TemnepaTypbl B PEXUME pyYHOW
03/06 32,33 INT AIN2.08’ KOPPEKLUMM BXOAHbIX curHanos oT Tepmonap Ans | OT muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadhduumeHT Koppekumm (cmeLleHune)
03/06 34,35 INT COR2.01’ aHanoroBoro curHana nogasaemoro Ha 1 un 2 OT MuHyc 9999 1o 9999
) oroka
FNC1.00; Tun maTemaTtuyeckon yHKUMM Ansa 1-ro n 2-ro
03/06 36,37 INT FNC2.00 yHKLIMOHanbHoro broka OT 0000 f0 0006
FNC1.01; Pexum cbpoca nHTerpanbHbIX 3Ha4YeHu ans
03 /06 38,39 INT FNC2.01 FNC1.2 Ot 0000 go 0003
03/06 (40.41), FLOAT FNC1.02; 3HaueHwne koadpdpumumenTa k1 gna FNC1,2 OT MuHyc 9999 o 9999
(42.43) FNC2.02
03/06 (44.45) FLOAT FNC1.03; 3HaueHwne koadpdpumumenTa k2 gna FNC1,2 OT MuHyc 9999 o 9999
(46.47) FNC2.03
DOT1.00; | Noruka paboTbl BeIxogHOro yctpoiictea DO1,
03/06 48,49 INT DOT2.00 DO2 Ot 0000 o 0006
0000 — PV1
DOT1.01; Homep aHanorosoro Bxoga Ansi ynpasneHus 0001 - PV2
03/06 50,51 INT DOT2.01 AWCKpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 - F2
DOT1.02: 00,00* — cTaTtuyeckui
03 /06 52,53 INT DOT2-02‘ Twn curHana BeixogHoro yctpovctea DO1, DO2 | 00,01 — 99,99* —
) VIMMYIbCHBINA
(54.55), DOT1.03; B avanasoHe Lwikanbl
03 /06 (56.57) FLOAT DOT2.03 YcrtaBka MIN DO1, DO2 BLIBPAHHONC TWNA AATIMKA
(58.59), DOT1.04; B avanasoHe wkanbi
03/06 (60.61) FLOAT DOT2 04 YcrtaBka MAX DO1, DO2 BLIBPAHHOrO THNa AATYMKa
03/06 (62.63), FLOAT DOT1.05; 'vcTepesuc BeixogHoro yctponctea DO1, DO2 OT MuHyc 9999 o 9999
(64.65) DOT2.05
0000 — 6e3 KBUTMPOBaHUSI
03/06 66 BYTE ALRM.00 MapameTp oToGpaxkeHus curHanmsaumm 0001 — ¢ KBUTMPOBAHIEM
03706 ((%gg%))’ FLOAT ﬁm;-gg; |T:\E;;HgnorVNeCKa;u curnanmsaums MIN anst O MUHYC 9999 20 9999
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(71.72), FNC1.04; TexHonornyeckas curdanusauus MIN ans
03/06 (73.74) FLOAT ENC2.04 FNC1,2 OT MuHyc 9999 no 9999
(75.76), AIN1.10; TexHonorunyeckas curHanusaums MAX gns
03/06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 no 9999
(79.80), FNC1.05; TexHonornyeckas curHanusaumsa MAX gns
03/06 (81.82) FLOAT FNG2.05 FNCA1.2 OT MuHyc 9999 no 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'mctepesuc curHanusaumm gnsa PV1,2 Ot 0000 go 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENC2.06 'nctepesuc curdanusaumm gns FNC1,2 Ot 0000 go 9999
03/06 91 INT AOT.00 McTouHmk aHanoroBoro curHana ans OT 0000 f10 0004
ynpaBsreHusi aHanorosbiM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AQT.01 Hanpasnexue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHAdeHue BXOMHOIO curHana, pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOrO curHana
0,
03/06 | (95.96) | FLOAT | AOT.03 | 3HadeHme exoaroro curkana, pasHoe 100% OT MuHyc 9999 A0 9999
BbIXOAHOIO curHana
AIN1.06; KonwnyectBo y4acTkoB nuHeapusaumm 1 mn 2 0000-0039 — gns 1-ro 6rnoka
03/06 | 97,98 INT AIN2.06 | 6noka 0000-0019 — Anst 2-ro 6noka
. . AbBcLmcehl ONOpHbIX TOYEK NuHeapusauum *
03/06 99-118 INT LNX1.00-19 nepBoro 6roka Ot 00,00 8o 99,99
03/06 | 119-138 INT LNX2.00-19 | ABCUMCCb! ONOpHEIX TO4eK NMHeapH3aLmm OT 00,00 o 99,99*
BTOpPOro 6mnoka
03/06 | 139-158 INT LNY1.00-19 | OPAVHATbI ONOPHbIX TOYEK NMHEApH3aLMM OT MuHyc 9999 Ao 9999
nepsoro 6noka
. i OpavHaThl OMOPHBIX TOYEK NMHeapusaumm
03/06 | 159-178 INT LNY2.00-19 BToporo 6roka OT MuHyc 9999 no 9999
WND1.00; 0000 — ogHokaHanbHbIM UTM
03 /06 179 INT WND2.00 KonunyecTtBo okoH 0001 — 1 okHo, 0002 — 2 OkHa
03/06 180,181 INT WND1.01; I'IapaMng, KOTOPbIA BbIBOAMTCA Ha LMGPOBON
WND1.04 Avicnien nepBoro OkHa oTobpakeHus
- — = Ot 0000 no 0004
WND2.01; [MapameTp, KOTOpPLIN BEIBOAUTCH Ha LMdpOBOMN
03 /06 182,183 INT 9
WND2.04 aucnnen BTOPOro okHa oTobpaxeHusi
WND1.02; MonoxeHune 3ansaTon gucnnesa 1 ons nepeoro u
03 /06 184,186 INT
.05; OJIOKEHM nsTon Avcnnes 2 Ans nepeoro u
03/06 185,187 INT WND2.05 BTOPOr0 OKHa OTOBPaXKeEHUsI.
WND1.03: Cnoco6 BbiBoga undposoro gucnnes 1 ons
03 /06 188,190 BYTE WND2.03’ nepBoro 1 BTOPOro OkHa O0TobpakeHus 0000 — ancnnen NOCTOSIHHO
) cBeTuTCH
03/06 189,191 BYTE WND1.06; Cnocob BbiBoga LmndpoBoro gucnies 2 ans 0001 — gucnnen muraet
WNDZ2.06 nepBOro ¥ BTOPOro OkHa 0TO6paxeHus
CLI1.00; 3HauveHne KanmbpoBKM HaYaNbHOIO 3HAYEHUS
03 /06 200,201 INT CLI2.00 LKanel 1 1 2 Groka OT MuHyc 9999 no 9999
CLI1.01; 3HauveHne KanmbpoBKN KOHEYHOTO 3HaYEHUs!
03/06 202,203 INT CLI2.01 LKanb! 1 1 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HauveHue kanubposku MIN u MAX aHanorosoro
03/06 204,205 INT CALO.02 Bbixofa AO OT MuHyc 9999 no 9999
03/06 206 INT SYS.13 | SraueHve KoppeKUu nokasanuii AaTuvka OT MuHyc 9999 Ao 9999
TepMOKOMMEeHcaLmm
03 /06 207 Peseps
03/06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Talrim-ayT oTBETA > nepvoga onpoca
03/06 | 210,211 INT gzg% Apnpec onpalumBaemoro ycrponcTea 1 u 2 Ot 0000 po 0255
03/06 | 212,213 INT SYS.08; Homep peructpa onpalumsaemoro yctpouncTaa 1 OT 0000 70 9999
SYS.11 n2
0-INT
SYS.09: 1-LONG
03/06 | 214,215 INT SYS. 12’ Twn gaHHbIX 1 1 2 ycTponcTea 2 - FLOAT
’ 3 — SWAP-LONG
4 — SWAP-FLOAT
03 216 INT SYS.04 CeTeBoM TN yCTPOUCTBA 0-Slave
1 — Master
03 217 INT SAVE.O1 CoxpaHeHne nonb3oBaTenbCKUX HAaCTPoOeK 0000
0001 — 3anucaTb
03 218 INT SYS.02 Tavnvl-zij Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 710 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBon agpec (HoMep uHamkaTopa B ceTn) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa OT1 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexun crnosa “6rok” umeeTcs B BUAY yHKLMOHANbHbIA 610K HopManu3auum n MaclutabupoBaHus.

2. Ungnkatop NTM-112 obmeHnBaeTca aaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTaHAapTHbIN
npoTokon 6e3 nogaepkku rpynnoBoro ynpaBneHust QUCKPETHLIMU CUTHaNamu.

3. (p1.p2) — pervcTpbl, KOTOpblE OTBEYAIOT 3a OOHO OnpedeneHHoe 3Ha4YeHre C NnnaBatoLLel 3ansTon. ATO 03HaYaeT, YTo
naHHble popmata Float (ctaHgapTt IEEE754-1985) cooTBeTCTBYIOT ABYM CTaHAapTHbIM perucTpam Modbus.

lNpumep. 3HadyeHne TexHonormyeckon curHanusauum MAX ansi nepsoro dyHkumMoHaneHoro 6noka FNC1 3anuceiBatoTcs
B perucTtpbl 79 1 80. [ns gaHHbIX TMna float:

Peructp 79 cT.6anT Mn.6anT - MJ1. CNoBo AaHHbIx Tuna float
Pernctp 80 cT.6anT mn.6anT - CT. CrnoBo AaHHbIX Tuna float
TOraa AaHHble ByayT METb Takylo CTPYKTYpY:
79 pernctp 80 peructp
| g 1 | 2 | 3 I
Mnagwe cnoso Crapuue cnoso

4. (*) NaHHOe 4ncno npeAcTaBneHo B perucTpe Lenbim 6e3 AeuymansHOro pasgenutens (3anaton). Hanpumep, ecnu B
napameTpe yka3daHo 60,0, To B permctpe HaxogmTcs uucno 600.

5. Peructp 16 «Pa3peweHue npospamMmuposaHusi», B Cllyqae YCTaHOBKM €ro 3HadeHus B «1», paspeluaet nsmeHeHue
KOHMrypaumoHHbix pernctpoB No 18-215. YcTtaHoBKy «Pa3peweHue rnpoepaMmupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHArbHOW
OBM wunu ¢ nepegren naHenu nugukatopa (yposeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «0» AOCTYMHbI ANS M3MEHEHWs
TOMNbKO PErncTpbl ONEpPaTMBHOIO ynpaBneHnusi 1-15, a octanbHble ANA YTEHUS.

6. Pernctp 7 “CocTosiHne curHanvaaumm” cknagplBaeTcsl co criegytolumx butos:

BuT 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
F2 | F1 | pv2 | pv1 |
®«xon 03 03 03 03 03 03 038 03 i 03 03 03 03 03 03 03 03
Crapwwin 6ant Mnagwwin 6anT

PekomMeHaaumMmn no nporpaMmupoBaHuio o6MeHa faHHbIMU ¢ uHaukaTopom UTM-112
(ocobeHHocTM ucnonb3oBanusa yHkunn WinAPI)

Mpu onepauusix BBoga / BbiBOAA (C MporpammHbiM ynpasneHvem DTR/RTS), Heobxognmo yaepxumsaTb
curian DTR/RTS go okoHuyaHus nepepadv kagpa 3anpoca. [nsg onpegeneHus MOMEHTa nepedayn NocnegHero
cuMmBona us 6ydgepa nepegayn COM nopTa pekomeHayeTcst ucnonb3oBaTh AaHHy dyHkuuto: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
a1:mov dx,0x3FD

in al,dx
test al,0x20
jzal

a2:in al,dx
test al,0x40
jza2

Kagp oTBeTa oT uMHOukatopa nepefaeTcs MHOAMKATOPOM C 3afepxkoh 3 — 9 MC OT MOMeHTa MPUHATUSA
Kagpa 3anpoca. [lna oxvaaHusa kagpa oTBeTa He pekoMeHayeTcs ucnonb3osatb WinApi: Sleep( ), a ucnonb3osaTb
OVERLAPPED cTpyKTypy 1 onpefenstb nonyyeHue oTeeTa oT MHAMKATopa CrieayoLyM KOAOM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TarimayT Ha nony4eHne oTBeTa.

Mocne nepepayv kagpa oTBeTa MHAMKATOPY Heobxoauma nay3a =1MC Ans MEPEKIIIOYEHUs B PEXUM
nprvema. [ina oxunaaHusa Takke He pekoMmeHayeTcs ncnonb3osatb yHKumo WinApi Sleep( ).
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B.3 MODBUS npoTokon
B.3.1 ®opmaT Kaxporo 6anTa, KOTOpbIli NPUHMMaETCA U NepefaeTca MHANKaTOpaMu creayroLmin:

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

Kagp Modbus coobueHus cnegytowwimn:

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

Foe k<16 — konuuyecTBO 3anpalunBaemMbix peructpoB. Ecnn B kagpe 3anpoca 3aka3aHo Gonee 16
pernctpos, niankatop NTM-112 B oTBeTE OrpaHn4MBaeT UX KONMYECTBO A0 NepBbIX 16-TN perncTpoB.

B.3.2 Device Address. Agpec ycTpoicTBa

Agpec uvHgukatopa (slave-yctpowictBa) B cetu (1-255), no koTopomy obGpauwaetca SCADA cuctema
(master-ycTponcteo) co ceouM 3anpocom. Korga yaaneHHoe yCTPOMCTBO MOChIAeT CBOM OTBET, OHO pasmMellaet
3TOT e (COBCTBEHHBIN) agpec B 3TOM nore, YTobbl master-yCTponcTBO 3Hano, kakoe slave-yCTponcTBO OTBEYaEeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbLIW KO4 onepauumn

NTM-112 nopgaepxusaeT cnegyoLime dyHKLUK:

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

B.3.4 Data Field. Mone nepepaBaembIX AaHHbIX

lMone paHHbIX coobuieHns, nocbinaemoro SCADA cuctemon yganeHHOMY YCTPOWCTBY, COAEPXUT
po6aBoyHo MHpopmaumio, KoTopas Heobxoguma slave-ycTponcTBy onsa Agetanmaaumn dyHkumm. OHa BKNoYaeT:

® HayarbHbIA agpec perncTpa n KonMyecTso perncTpoB Ansa yHkumm 03 (YteHune)

® afpec peructpa u 3HayeHue 3Toro pernctpa Ans dyHkummn 06 (3anmce).

Mone gaHHbIX COOOLLEHMSA, NOCLINAEMOro B OTBET YAarNeHHbIM YCTPOWCTBOM, COOEPXKMNT:
e konu4ecTBo 6anT oTBeTa Ha hyHkumio 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® aJpec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMsi KOHTPOJNILHOW CYMMbI

3HayeHVe 3TOro Momns - pesynbTaT KOHTPOMS C MOMOLUbID LUMKnnydeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobuieHunsi (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel coobuieHus. MNMpuemMHoe ycTponcteo paccuntbiBaeT CRC kopa
NpuHSATOro coobuleHns n cpaBHUBaEeT ero ¢ nepeaaHHelM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To o3Ha4yaeT
YTO MMEET MEeCTO KOMMYHUKaLMOHHas olwmnbKa. YCTPOMCTBO He BbINOMHAET AEUCTBMIA U He JaeT OTBET B Cryyae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunuuamn (FFFFh).

. Ucknirouatowee I ¢ nepebiMn 8 61T Galita cooblueHust n cogepxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oAMH 6MT BNpaso.

. Ecnu coguraembi 6ut = 1, ucknovatowwee NI cogepxumoro pernctpa ¢ AOO1h 3HaveHnem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 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 6anTbl coobleHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOM CYMMBbI.

OCoO~NOOOPAWN-=-

Korga CRC pa3smelaeTcsl B KoHUe coobuieHns, Mnaawmuii 6ant CRC nepeaaeTcs nepsbiM.
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Mpumep pacuyeTa KOHTPONbLHOM CYyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

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

{

unsigned int crc;
unsigned char bit_counter;
crc = 0xFFFF; [l initialize crc
while ( number_byte>0 )
crc A= *buff++ ; /I crc XOR with data
bit_counter=0; I/l reset counter

while ( bit_counter < 8)

{
if (crc & 0x0001 )

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

}

else
{

crc >>=1; Il shift to the right 1 position
bit_counter++; /] increase counter
}
number_byte--; Il adjust byte counter
}
return (crc); Il final result of crc



B.4 ®opmaT KOmaHA
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YreHue Heckonbkux pernctpoB. Read Multiple Register (03)

Cnepyrowmii dopmat ucnonb3yeTcsa Ana nepegayn 3anpocos ot IBM

yCTpOMCTBA.

3anpoc yctpouctBy SENT TO DEVICE:

n OTBETOB OT YyAarieHHOro

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

Foe «NUMBER OF REGISTERS» 1 n <16 — konnyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3anpoca 3akasaHo bonee 16 perunctpos, nHamkatop MTM-112 B oTBeTe orpaHM4YMBaEeT UX KONMYECTBO A0 NEepBbIX

16-Tn perncTpos.

Mpumep 1:

1. UteHue pernctpa

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

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

Cnepyolwas komaHaa 3anvcbiBaeT onpeeneHHoe 3HadeHue B peructp. 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:

YcTaHoBUTbL BpeMs AvddepeHupoBaHmsa nHamkatTopa 74 cekyHabl B yctponcTtse ¢ agpecom 20.

Set Td to 74 sec ( 004A Hex ) on Device address 20.

3anpoc yctpourctBy. 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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NMpunoxeHnne I CBogHaa Tabnuua napameTpoB
nHaukatopa UTM-112

Ta6bnuua I'.1 - CBogHaa Tabnuua napameTpoB nigmkaropa MTM-112

Epn- 3HaueH.
MyHKT n HULbI [Anana3oH nsmeHeHwus no- War Pas- n
MeHIo apamertp n3me- napameTtpa ymon- U3Me- | pen pumetanue
HeHus
peHus YaHUIo
AIN1 (H N l') HacTtpoika napameTpoB nepBoro oyHKLMOHaNbHOro 6y10Kka Hopmanusauum u
MacLiTabpoBaHus
00 Tun aHanorosoro 0000 — nHTepcheicHbIN BBOA 0001 0001
curHana 0001 — nMHeNHbIN
0002 — kBagpaTUyecknn
0003 — TCM 50M
0004 — TCM 100M
0005 —rp.23
0006 — TCI 5001, Pt50
0007 — TCI 100r1, Pt100
0008 — rp.21
0009 — nuHeapu3oBaHasi LKana
0010 — Tepmonapa
NHeapuanpoBaHas
0011 — repmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — tepmonapa TIMM10 (S)
0016 — repmonapa TINP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuii npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwun
pasmaxa Lkanbl en. paspaj 3.8 | Ecnn n.00 BbIGpaH B
02 BepxHun npegen TexH. | OT muHyc 9999 no 9999 100,0 Mnagwwit | .1 | ananasoHe 0003-0008,
pasmaxa Likanbl en. paspsaa 0011-0017 TO 3Ha4eHue
03 [MonoxeHune 0000 — xxxx 000,1 9TUX NYHKTOB U3MEHUTb
JeunmansHOro 000,1 — xxx,x Hernb3s.
pasgenutens 00,02 — xx,xx
0,003 — x,xxx
04 MocTosHHasa BpemeHn Cex. Ot 000,0 go 060,0 000,1 000,1 000,0 — cbunbTp BbIK.
LmdpoBoro punbTpa 3.8
05 MakcumanbHas anu- Cex. Ot 000,0 go 005,0 000,0 000,1 A 3awmra oT UMMYMbCHbIX
TeNbHOCTb MMMYIbCHOW nomex
nomexm
06 KonunuyecTtBo yvacTkos Ot 0000 o 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
NHeapusaumnm LNY1
07 MeToa TemnepaTtypHom 0000 — py4yHas koppekums 0001 0001 T=Tuam+Tkop.pyu,
KOppeKLUnUn BXOOHbIX 0001 — aBTOMaTUYECKas cM.[AIN1.08]
CWUrHanos OT Tepmonap Koppekums T=Tuam+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. OT mMuHyc 999,9 no 999,9 000,0 000,1 Tkop.pyu
B PEXUME PYYHOW KOp- en. Mpu AIN1.07=0000
peKUMM BXOOHbIX CUTHa-
1noB OT Tepmonap
09 YcTaBka curHanvsauum TEXH. OT mMuHyc 9999 no 9999 020,0 Mnapwwi MapameTp ¢ nnasatoLen
OTKMOHEHUS "MUHUMYM" en. paspsa 3ansaToun
ans 1-ro 6noka
10 YcTaBka curHanvsauum TEXH. OT mMuHyc 9999 no 9999 080,0 Mnagwwii | 3. MapameTp ¢ nnasatoLLen
OTKMOHeHus "Makcumym" | eq. paspsa 8.3 | zanaToun
ans 1-ro 6noka
11 'ctepesuc TEXH. OT1 0000 o 9999 000,5 Mnaawwi MapameTp ¢ nnasatoLLen
curHanusagum en. paspsia 3ansaToun

AIN2 (H I E) HacTpoiika napameTpoB BTOporo (hyHKLUMOHanNbLHoro 6rioka HopmManusauum u

MacLwTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTpPOMKu
11 ypoBHs AIN1
[ o
FNC1 (F nL !) Hactpoiku dyHKumoHanbHoro 6noka 1
00 Matematunyeckune 0000 — He ucnonbayeTcs 0000 0001 3.
DyHKLMM 0001 — BbluKUTaHUE 8.2 | k1*"PV1 — k2*PV2

0002 — cymmupoBaHue
0003 — ymMHOXeHue
0004 — peneHune

0005 — nHTerpupoBaHue
0006 — nsmepenue
BMaXHOCTU

K1*PV1 + k2*PV2
K1*PV1*PV2
K1*PV1/PV2
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* Ecnu 3HauyeHne napameTpa AIN1.06 paBHo 0..19, Torga TOYkM NMHeapM3aumMn BBOAATCA Ha YPOBHSX MEHHO

LNX1 n LNY1. Ecnu e Bo3HMKaeT HeOOXOAUMOCTb YBENMYEHUS Y4acTKOB NMHeapusaummn go 39, Torga npv BBoae
3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 Toyek NMHeapusauun BBoasaTca Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK Ha YPOBHE NMHeapu3auun BToporo 6rnoka HopManusauum n macwrtabupoBaHmsa LNX2 n LNY2.
Mpu atom, geuumanbHbl paspgenutens (3anatasa) ans yposHen LNY1 mn LNY2 Gepetca ¢ ypoBHSI HacTpomnku
rnepsoa2o pyHKLMOHanbHOro 6roka Hopmanusaumm n macwrtabuposaxHma AIN1.03.
Mpn wcnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapu3dauum AnA nepeoro 6noka Hopmanusauum wu
MacLTabrupoBaHus, NnMHeapmnsauusa BToporo 6noka Hopmanusauum n maclutabnposaHms HeBo3MoXKHa!

MpoponxeHue npunoxeHus I

MpopgomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB uHgmnkatopa UTM-112

Eau- 3HaueH.
LWar
MyHkT n HULbI [dvnana3oH n3meHeHus no- _ | Pas- n
MEHH0 apamertp n3me- napameTpa ymon- nsme Aen pumetanne
HeHuA
peHus YaHUIO
01 Pexuvm cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTEerparnbHbIX 3Ha4YEeHWUi 0001 — no nepenosnHeHnto
0002 — no nepenonHeHuo
UM O4HOBPEMEHHOMY
HaxaTuio knasuw “W” 1
0003 — no ogHOBpPEMEHHOMY 3.
HaxaTuo knasuw “W” 1 8.2
02 3HayeHune en. OT MuHyc 9999 no 9999 001,0 MnagLwia
koadppumumeHTa k1 pa3psig
03 3HaveHne en. OT MuHyc 9999 no 9999 000,1 MnagLunia
koadpuumeHTa k2 paspsa
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 040,0 Mnapwwi Ans Bbixopa nepsoro
OTKIOHEHUS "MUHUMYM" en. paspsan dyHKLUMOHanbHOro 6rioka
05 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 050,0 Mnagwmuia | 3.
OTKIMOHeHus "Makcumym" | en. paspsag 8.3
06 'mctepesnc TEXH. Ot 0000 o 9999 000,5 Mnagwmui
curHanusauum eq. paspsa
FNC2 (F n L £) Hactpoiikn dyHkumoHanbHoro 6noka 2
00 MapameTpbl aHanornyHbI
napameTpam HacTPOMKM
06 hyHKUMOHanbLHoro 6roka 1

AOT (Hok) HacTpoiika napameTpoB aHanorosoro

Bbixopga AO (np

nyc

NIOBMM 3aKasa)

00 MICTOYHUK aHanorosoro 0000 — nHTepdeiicHbIn BiBog, | 0000 0001 F1 — Bbixog
curHana ons 0001 — PV1 dyHKUMOHanbHoro 6roka 1
ynpaBneHus 0002 — PV2 F2 — BbixoA
aHaroroBbIM BbIXOAOM 0003 — F1 (byHKUMOHanbHoro Groka 2
AO 0004 — F2
01 Hanpasnenue 0000 — AO=y 0000 0001 0000 — npsimoe
BbIxogHoro curdana AO 0001 — AO=100%-y 3.7 | 0001 — obpaTHOE
02 3HauveHne BXO4HOro TEXH. OT MuHyc 9999 o 9999 0000 Mnaguwivi C yyeToM geuumanbHOro
curHana, pasHoe 0% eq. paspan pasgenutens
BbIXOOHOMO cuUrHana BblIBpaHHOro UCTOYHMKA
03 3Ha4eHne BXogHOro TEXH. OT MuHyc 9999 o 9999 100,0 Mnaawmi aHarnoroBoro curHana.
curHana, pasHoe 100% en. paspsan
BbIXOOHOIO cuUrHana
DOT1 (d ok »') KoHdomrypauus BbixogHoro yctponctea DO1
00 Jloruka paboTbl 0000 — UHTEPdENCHBII BLIBOA 0001 0001 0000 - BbIXOA yNpaBnseTcs
BbIXOAHOIO YCTPOMCTBA 0001 — 6onbiuie MAX no uHTepdecy
DO1 0002 — meHbLwe MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN— MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBytowero DO;
(oTHocuTensHo MIN— MAX 0005 — DO cpabotaert, ecnu
cooTBetcTBytouero DO) nto6on n3 napametpos (PV1,
0005 — 0606LeHHasn PV2, F1, F2) BbiigeT 3a
curHanumsaumsa pamkmn TEXHOMNOrNYeCcKon
0006 — He ncnonb3yeTcs, BbIXO4 curHanusaumm
OTKN
01 MCTOYHUK aHanoroBoro 0000 — PV1 0000 0001
curHana ans ynpasrne- 0001 — PV2 3.9
HWUSi QUCKPETHBIM 0002 - F1
BbIxogom DO1 0003 - F2
02 Twvin curHana BbIXOOHOIO | Cek. 00,00 — cTaTuyeckun 00,00 00,01 'oe 00,01-99,99 —

ycTponctea DO1

00,01 — 99,99 — nMnynbCHLIN

(amHamunyeckmn)

ONNTEeNbHOCTb UMNynbca

B CeKyHaax.
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MpoaonxeHue npunoxexus I
MpopgomxeHne Tabnuubl .1 - CBogHaa Tabnuua napameTpoB nHgukatopa UTM-112

Epn- 3HaueH.
MyHKT HULbI Onana3oH nsmeHeHus no- LWar Pa3-
MeHIo MapameTp nIMe- napameTpa ymon- usme- | oo Mpumeyanue
peHus YaHUIo Hehun
03 Ycraska MIN DO1 TEXH. B gmanasoHe wkanbl 020,0 000,1
en. BbIGpaHHOIo TUNa garyvka
04 YcrtaBka MAX DO1 TEXH. B avanasoHe wkanbl 080,0 000,1
en. BblGpaHHOro TMNa garyvka
05 ['McTepesuc BeIxogHOro TEXH. OT MuHyc 9999 o 9999 001,0 000,1
ycTporictea DO1 en.
DOT2 (dok E') KoHdurypaumsa BbixogHoro yctponucrtea DO2
00 MapameTpbl aHanornyHbI
napameTpam
05 KOHdUrypaumm
BbIXOAHOrO yCTpOWCTBa
DO1
WND1 (© nd |) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonunyecTtBo okoH 0000 — He ncnonb3yeTtcs 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 [MapameTp, KOoTOpbIN 0000 — He BbIBOOUTCA 0001 0001
BbIBOAMTCS Ha (TEMHbBIN 3KpaH)
uundposow gucnnen 1 0001 - PV1
0002 — PV2
0003 — F1
0004 — F2
02 [MonoxeHune 3ansaTon 0000 — 0000 0001 0001 0000-0003 —c
avcnnes 1 0001 - 000,0 UKCMPOBAHHOW 3anaTon
0002 — 00,00
0003 — 0,000
0004 — nnaBsatoLas 3anaras
¢ orpaHuyexmem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyexvem 00,00
0006 — nnasatoLas 3anaras
03 Cnocob oTobpaxeHusi 0000 — aucnneit NOCTOAHHO 0000 0001 3
uundposoro aucnnes 1 cBeTuTCH 8.4
0001 — aucnnen muraet '
04 MapameTp, kOoTOpPbLIN 0000 — He BbiIBOAUTCS 0002 0001
BbIBOAMTCS Ha (TéMHBIN 3KpaH)
LuudpoBsow gucnnen 2 0001 — PV1
0002 — PV2
0003 - F1
0004 — F2
05 [MonoxeHune 3ansaTon 0000 - 0000, 0001 0001 0000-0003 —c
avcnnes 2 0001 - 000,0 PUKCMPOBAHHOW 3anATON
0002 — 00,00
0003 — 0,000
0004 — nnaBatoLas 3anaras
¢ orpaHuyexvem 000,0
0005 — nnaBatowlas 3anaTas
¢ orpaHuyexvem 00,00
0006 — nnaBatowlas 3anaTas
06 Cnocob oTobpaxeHusi 0000 — aucnnei NOCTOAHHO 0000 0001
undpoBsoro avcnnes 2 cBeTuTCH
0001 — gucnnen muraet
WND2 (“ n d £) HacTpoiika napameTpoB OKHa 0TOBpaXKeHUst 2
00 MapameTpbl aHanornyHbI
napameTpam HacTpPOWKM
06 nepBoro okHa
0TOOpaxeHus
ALRM (H Lr n) HacTtponka napameTpa oToOpaXeHus curHanusauum
00 MapameTp oToGpaxeHns 0000 — 6e3 kBUTMPOBaHUSA 0000 0001 3. KsuTupoBaHue
curHanusaumm 0001 — ¢ kBUTMPOBaHMEM 8.3 | knaBuwwen [A] unu yepes

MHTepdenc.
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MpoapomxeHune npunoxeHusa I
MpopgomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB nHgmukatopa UTM-112

MyHKkT
MEeHIo

MapameTp

Eoun-
HULbI
n3me-
peHus

Onana3oH nsmeHeHus
napameTpa

3HaueH.
no-
ymon-
YaHUIO

LWar
nsme-
HeHus

Mpumeyanue

Pas-
aen

| - o
LNX1 (L nu 1) AGcumcchl ONOPHbLIX TOYEK NIMHeapusaLM1 curHana nogaBaemMoro Ha nepBbIit

(pyHKLUMOHaNbHbIN 65T0K HOpManu3aumm u MmacwTabupoBaHus
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00 Abcuucca HavanbHoro % O1 000,0 mo 099,9 0000 000,1
3HayeHus (B % oT
BXOOHOTO curHana)
01 Abcuucca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
02 Ab6cuucca 02-ro yqactka | % Ot 000,0 go 099,9 0000 000,1
18 Abcuucca 18-ro yqactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yqactka | % O1 000,0 go 099,9 0000 000,1

] | o
LNY1 (L N H 1) OpAMHaTLI ONOPHLIX TOYEK NIMHEeapu3aLuMmM cUrHana nogaBaeMoro Ha nepBbIi
(pyHKLUMOHaNbHbIN 6510K HOpManu3auum U MaclwTabupoBaHus

5.2

00 OpguHaTa HavanbHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnagawmnia
3HayeHus (curHan B en. paspsg
TEXHUYECKNX eanHMLax)

01 OpavHaTta 01-ro yyacTtka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwmni

en. paspsg

02 OpavHaTta 02-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwni

ea. paspsg

18 OpavHaTa 18-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwni

en. paspsg

19 OpavHaTa 19-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwni

en. paspsg

! - o
LNX2 (L nu E) A6cuucchl ONOPHbLIX TOYEeK NMMHeapu3sauun curHana nogaBaemMoro Ha BTopom
(pyHKLUMOHaNbHbIN 65TOK HOpManu3auuMm U MaclTabupoBaHus

00

19

MapameTpbl aHanornyHbl
napameTpam HacTpOWKu
abcumcc OMNOPHbIX ToYeK
NHeapusaumm curHana
rnogaBaemoro Ha nepBbii
6ok

5.2

LNY2 (t'_ nY E’) OpAauvHaTbl ONOPHLIX TOYEK NMHeapu3aLMu curHana noa

daBaeMoro Ha BTOpOﬁ

(byHKLIMOHaHbeIﬁ 6nok HOpManusaumum m MaCLLITaGVIPOBaHMﬂ
00 MapameTpbl aHanornyHbI
napameTpam HacTPOWK/ 52
19 opAnHaT ONOPHbIX TOYEK
nNnHeapu3auun curHana
nogaBaemoro Ha nepBsblii
610K
[l | o .
CL” (l_ [ l) KaﬂM6pOBKa CUrHasna nogaBaemMoro Ha nepBbiu beHKLWIOHaHbeIM onok
HOpManusaumm n MaCLLITaGVIPOBaHVIﬂ
00 Kanubposka Hyns TEXH. OT MuHyc 9999 o 9999
curiana 1-ro 6noka en. 5
01 KannbpoBka MakcMmyma | TexH. OT MuHyc 9999 o 9999
curHana 1-ro 6noka en.
I | o -
COR1 (L O 1) Koppekuus curHana nogaBaeMoro Ha nepBblii PYHKLUOHanNbHbIA 610K
HOpManu3auuu u MacluTabupoBaHus
00 Koppekuusi curHana 1-ro | TexH. OT MuHyc 9999 fo 9999 Mnagnia WHanumpyet PV=PV+A
bnoka en. paspag 3.8.
01 KoadppuumeHT TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwia | 1 WHanumpyet A
KoppeKkuumn (cmelleHne) | eq. paspsag
curHana 1-ro 6noka
[l] o .
CLI2(LL 1 E’) KannbpoBka curHana nogaBaeMoro Ha BTopoi pyHKLMOHaNbHbIN 610K
HOpManusaumm un MaCLLITaGVIpOBaHWiI
00 Kanunbposka Hyns TEXH. OT MuHyc 9999 o 9999
curHana 2-ro 6rnoka en. 5
01 KannbpoBka MakcMmyma | TexH. OT MuHyc 9999 no 9999

curHana 2-ro 6noka

es.
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MpoaonxeHue npunoxexus I

MpopgomxeHne Tabnuubl .1 - CBogHaa Tabnuua napameTpoB nHgukaropa ATM-112
MyHKT MapameTp Eau- Ownana3oH nameHeHus 3HaueH. | WWar name- MpumeyaHue
MeHI0 HULbI napameTpa no- HeHus Pas-
n3me- ymon- aen
peHus YaHUIo
COR2 (E or E) Koppekuusa curHana nogaBaeMoro Ha BTOpoi pyHKUMOHanNbHbIA 6ok
HOpManun3aumn m MaCLLITGGMpOBaHVIH
00 Koppekuusi curHana 2-ro | TexH. OT mMuHyc 9999 no 9999 Mnagwnit Wnanumpyet
6noka en. paspsag 3.8.1 PV=PV+A
01 KoadbcpuumeHT TEXH. OT MuHyc 9999 no 9999 0000 Mnagwmi Mranumpyet A
Koppekuum (cmelleHve) | eq. paspsia
curHana 2-ro 6rnoka
SYS (5 u| 5) O6Lue cucTeMHbIe HACTPOWKMU
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTkntoyeH
uHAaMKaTopa B ceTu) oT ceTn
01 CkopocTb 0bmeHa but/c 0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009 0001 B
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 B 1 TakT = 250 MKC
B CUCTEMHbIX TaKTax
03 Koa wHaukaTopa n 73.37 CnyxebHast
BepcUs NporpaMmMHoOro MHOpMaLWS
obecneyeHust Koa 73
Bepcusi 37
04 CeTeBoI TUN yCTpoOWCTBa 0 — Slave 0000 0001
1 — Master
05 Mepwnopn onpoca 10-10000 mc 0100 0001
06 Taiim-ayT oTBETa 10-10000 mc 0200 0001 > nepuopa onpoca
07 A.qpeci onpaml/laaemoro Ot 0000 po 0255 0000 0001
ycTponctea 1
08 Homep peructpa onpa- Ot 0000 po 9999
LLUIMBAEMOro yCTPOMCTBa 0000 0001
1
0—INT
1-LONG
09 Twvin gaHHbIX 1 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
10 Afpec onpaunsaemoro Ot 0000 70 0255 0000 0001
ycTponcTea 2
Homep peructpa onpa- B.1
11 LUMBaEeMOro yCcTponcTea OT1 0000 o 9999 0000 0001
2
0—INT
1-LONG
12 Twvn gaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
Koppekuus nokazaHui
13 naTtyunka 5.1.6
TEPMOKOMMEHCaLMK
SAVE (5AuE) Coxpanenne napameTtpos
00 CnyxebHas
nHdopmauums
01 3anuncbk napameTpoB B 0000 4.7.6
9HeproHe3aBncUMyto 0001 — 3anucaTb
namsitb
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MpoaonxeHue npunoxexus I
KoHey Tabnuubl I'.1 - CBogHaa Tabnuua napameTpoB nHgmkaropa UTM-112

MyHKT MapameTp Eau- Ownana3oH nameHeHus 3HaueH. | WWar name- MpumeyaHue
MeHIo HUUbI napameTpa no- HeHus Pas-
nsme- ymon- aen
peHus YaHUIo
LOAD (L oH D') 3arpy3ka napamMeTpoB
00 PaspeLueHne 0000
nporpaMmMmMpoBaHusi no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nons3osarens 0001 — 3arpy3uTb
02 3arpyaka 3aBOACKMX 0000 4.8
HaCTPOEK 0001 — 3arpy3nTb

* [Ans npaBWbHOM MHOUKALMKN NapamMeTpoB C CETU HeobxoaMMo B napameTpe «Tun aHanoroBoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HauveHne «0000 — uHTepdpencHbIi BBOAY», a Takke B napameTpe «KonmmyecTtBO OKOH»
WND1.00 n WND2.00 BbicTaBuTb 3HayeHune 0001 — 1 okHo unu 0002 — 2 okHa.
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Iuct perucrtpauum nameHeHum

Homepa nuctos (cTpaHuu) Bcero
nucToB
Nam. B [IOKY- Ne Bxogswumin Ne conpoBoxaato- Moan. [ara
MeHTe OOKyMeHTa LLlero AOKyMeHTa 1 gata
Name- 3ame- Ho-
HEHHBIX HEHHbIX BbIX
. 59 58 ver. 73.37 CBM 10.07.2012
1.01 58 ver. 73.37 | lNpvBeaeH B COOTBETCTBME JNlykawyk | 21.08.2012
pucyHok b.1 P.O
1.02 58 ver. 73.37 | WiameHeH Tun ceTeBoro C.B.M 02.10.2012
pasbema
1.03 58 ver. 73.37 | WN3ameHeHo cogepxaHune C.B.M 22.01.2013
1.04 58 ver. 73.37 | ViameHeHo Koaa 3akasa C.B.M 06.06.2013

1.05 58 ver. 73.37






