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HacTosillee pykoBOACTBO MO 3KCMfyaTauuu npedHasHavyeHo pAns O3HakoMmeHwusi notpebutenen c
HasHayYeHneM, MpPUHLMNOM OENCTBUS,, YCTPOMCTBOM, MOHTaXOM, 3KChryaTaumen n obcnyxmBaHneM WMHAUKaTopa
TeXHONorn4eckoro MMKponpoLeccopHoro ogHokaHanbHoro UTM-100 (B nancHeliwem - uHaukaTtop UTM-100).

BHUMAHMUE | Mepen ucnonb3oBaHvem npubopa, noxanyncra, 03HaKOMbTECh
C HacToSALWMM pyKOBOACTBOM MO 3KcnnyaTaumm uignkatopa MTM-100.

MpeHebpexeHne Mepamu NPEaOCTOPOXHOCTU M Npasunamm
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpOBaHUA nepcoHana unu
nospexaeHnsa obopynosaHus!

B cBS3 C MOCTOSHHOW paGoToii MO COBEPLUEHCTBOBAHUIO
usgenus,  NOBbILAKLWIEN €ero  HagexHoCTb W ynyywaioLlei
XapaKTEePUCTMKK, B KOHCTPYKLIMIO MOTYT BblTb BHECEHbI HEe3HaYUTENbHbIe
N3MEHEHUS, HEe OTPaXKeHHbIe B HACTOSLLEM U3aaHUN.

1 OnucaHue Hgukaropa

1.1 HasHayeHue MHAMKaTopa

Wngukatopsl MTM-100 npeacTtaBnsitoT coboM HOBBIV KNacc COBPEMEHHbIX YHUBEPCANbHbIX OOHOKaHalbHbIX
LUMPOBbLIX MHAMKATOPOB C YKOPOYEHHBLIM pa3mMepoMm Kopnyca.

WHomkatop WTM-100 nossonsgetr obecneunTb BbICOKYHD TOYHOCTb M3MEPEHUSI TEXHOJOIMYecKoro
napametpa. OmnuyumernsHol ocobeHHocmbio wHaukaTopa WTM-100 dBnsetca Hanuyune TpexypoBHEBOW
ranbBaHWYECKOW U30MALUN MEXAY BXOAaMU, BbIXO4AMW U LIENbIO MUTaHUS.

MHaunkaTtop npefHasHayeH Kak Anis aBTOHOMHOrO, Tak WM Afsi KOMMMEKCHOro ucnonb3oBaHus B ACYTI B
aHepreTuke, MeTannyprum, XMuMmM4eckon, NULLEBON N APYrMX OTPaCnAX NPOMBILLFIEHHOCTU 1 HAPOAHOM XO3SNCTBE.

UHndukamop UTM-100 npedHa3Ha4YeH:

® N5l U3MEPEHNsT OLHOTO KOHTPONMPYEMOro BXOAHOMO hmanyeckoro napameTtpa (Temnepartypa, AaBrieHne,
pacxon, ypoBeHb U T. M.), 06paboTkn 1 0TOOpaxKeHNs1 ero TEKYLLEro 3Ha4YeHUs1 Ha BCTPOEHHOM YeTbIpexpas3psiaiHOM
undpoBoM avcnnee,

e B 3aBNCMMOCTU OT 3akasa MHAMKATOp (hOPMUPYET BbLIXOAHOW AUCKPETHbIA UMW aHanoroBbl CUrHarn
ynpaBneHUs BHELUHUM WCMONHUTENbHLIM MeXaHU3MoM, obecneuvmBasi COOTBETCTBEHHO AWCKPETHOE ynpaBreHve
U OYHKUMIO pETPaHCMUCCUN B COOTBETCTBUM C 3aaHHOIN NONb30BaTENEM NIOrMKon paboTsl,

e yHAMKaTop OPMUPYET CUrHanbl TEXHOMOIMYECKOW curHanusaumu. Ha nepepHelt naHenu umeroTcs
WHAMKATOPbI ANS CUrHanm3auum TeXHONOMMYECKN OnacHbIX 30H, CUrHarbl NPEBbILLEHUS (3aHWXKEHWS) perynmpyemoro
Unu n3mMepsieMoro napameTpa,

o uHaukatop NTM-100 mMoxXeT wmcnonb3oBaTbCA B CUCTEMAX CUrHanmMsauun, GnOoKMPOBOK M 3awimT
TEXHOITOrMYeckoro 06opyaoBaHus.

1.2 O603HayYeHne MHAUKaTOpa NpMU 3aKkase U KOMMNJIEKT NOCTaBKU
1.2.1 HgukaTop o6o3HavaeTcst crieayowmnm o6pasom:
UTM-100-AA-D-G,
roe:

AA — Ko BXOOHOro aHanoroBoro curHana:
00 — aHanoroBbIN BX0O4 OTCYTCTBYET,
01 — MNMocTosAHHBbIN TOK 0T O MA 0 5 MA,
02 — MocTosAHHBbIN TOK 0T O MA o 20 MA,
03 — lNocTosAHHBLIN TOK OT 4 MA g0 20 MA,
04 — HanpspkeHune noctosiHHoro Toka ot 0 B o 10 B,
05 — Hanpsxenwne ot 0 mB go 50 mB,
06 — Hanpsxenwne ot 0 mB go 200 mB,
07 — HanpspkeHne ot 0 B po 1 B,
08 — TCM 50M, W100=1,428, oT muHyc 50 °C go nntoc 200 °C,
09 — TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200 °C,
10 — TCM rp.23, ot muHyc 50 °C go nntoc 200 °C,
11 — TCIM 5001, W100=1,391, oT muHyc 50 °C go nnioc 650 °C,
12 — TCIM 10001, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
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13 — TCIM rp.21, ot muHyc 50 °C go nntoc 650 °C,

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

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

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

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

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600 °C,

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

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

21 — Pt 500, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,

22 — Pt 1000, W100=1,391, oT muHyc 50 °C go nnioc 650 °C,

23 — ConpoTueneHune ot 0 Om go 1000 Owm,

24 — TepmoconpoTusneHne NTC 1kOm, ot muHyc 50 °C go nntoc 150 °C,
25 — TepmoconpoTusneHne NTC 3kOm, ot muHyc 40 °C go nntoc 150 °C,
26 — TepmoconpoTusneHne NTC 5kOm, ot muHyc 30 °C go nntoc 150 °C,
27 — Tepmoconpotusnerme NTC 10kOm, ot muHyc 20 °C go nntoc 150 °C.

D - Kog BbIXOAHOro MOAynA:

0 — Mmoayrnb OTCYTCTBYET,

T — AVUCKPETHbIN TPAH3UCTOPHbBIN BbIXOA,

P — aucKpeTHbINM penenHbli Beixoa,

1 — aHanoroBbI curHan ot 0 oo 5 MA,

2 — aHanoroBbIi curHan ot 0 go 20 MA,

3 — aHanoroBbIi curHan oT 4 ao 20 MA,

4 — ananorosbin curHan ot 0 go 10 B (Mo oTtaenbHoMy 3aka3y - Npubop HacTpauMBaeTCsl Ha BbIXOOHON
curHan 0-20 MA 1 Ha pa3bem BnavBaeTcst HopmupytoLwmi pesunctop 499 Owm).

G — Hanu4YMe BCTPOEHHOro UCTOYHMKA NMUTAHUSA NaCCUBHOro aHanoroBoro gartyuka (=24 B, 25 mA) (Tonbko
ANnsA YHUhULMPOBaHHbIX BXOAHBIX CUTHANoB):

0 — MCTOYHMKA NUTaHMSA HET,

1 — UICTOYHUK NUTAHNA eCTb.

MNpumeyanune. [lonb3oBaTenb MOXET MW3MEHUTb KOHMUIypauuilo aHanoroBoro BXoda TOMbKO Ha
yHuduumpoBaHHble curHansl 0(4)-20 mA n 0-10 B. MNepeHacTpolika Ha opyrve curHanbl OCYLLECTBMNAETCA TOMNbKO B
YCroBUsiX MPeANpPUSTUA-N3roToBUTENS.

BHumanme! [lpu 3aka3e npubopa Heob6xogMmo ykasbiBaTb €ro MnorHoe o6o3HaveHve, B KOTOPOM
NPUCYTCTBYIOT TUMNbl aHANOroBbIX BXOA0B, aHanoroBoro  ANCKPETHbIX BbIXOO0B.

Hanpumep, 3aka3saH npubop: UTM-100-03-G-3-1-1

Mpn 3TOM M3roTOBNEHMIO U NOCTaBKE NOTPEOUTENIO NOANEXNT:

1) nHOUKaATOP TEXHOMNOMMYECKMIA MUKponpoueccopHbin UTM-100,
2) aHanorosblIi Bxog Al1, kog 03 — NOCTOsAHHLIN TOK OT 4 A0 20 MA,
3) aHanoroBbin Bbixog AO, ko 01 — nocTosAHHbIN TOK OT 0 00 5 MA,
3) CO BCTPOEHHBIM NCTOYHMKOM MUTAHWSI MACCUBHOIO aHANoroBoro Aartyvka,
4) ¢ Hannunem uHTepderica RS-485.

1.2.2 KomnnekT noctaBku nHamkatopa MTM-100 npuBeaeH B Tabnuue 1.2.

Tabnuua 1.2 - Komnnekm nocmasku uHOukamopa UTM-100

O6o03Ha4yeHue HanmeHoBaHue KonuyectBO
MPMK.421457.067 MHavkaTop TeXHONOrM4Yeckuin mukponpoueccopHsin MTM-100 1
MPMK.421457.067 PO PykoBoAcTBO Nno akcnnyaTtaumm 1*
MPMK.421457.067 NC | Macnopt 1
M3-02 KomnneKT KpenexHbIX 3aKMMHbIX 311IEMEHTOB 1
231-108/026-000 Pasbem Ans noAaknoYeHns BHELWHUX BXOAHbIX U BbIXOAHbLIX Lenewn 1
231-103/026-000 Pasbem ceteBon (220 B) 1
231-131 Pblyar MOHTaXHbIN 1
* - 1 aK3eMnnsap Ha Ntboe KONNMYEeCTBO MHAMKATOPOB NPV NocTaBke B OAWH aapec
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1.3 TexHM4YeCKue xapakTepUMCTUKM MHOUKaTOopa

1.3.1 AHanoroBbI BXOAHOW CUrHan

Tabnuya 1.3.1 - TexHUYyecKue xapakmepucmuKuU aHai0208020 8XOOHO20 CueHana

TexHnyeckas xapakTepucTuka 3Ha4yeHune
KonuyectBo aHanoroBbIX BXOJ0B 1
Tvn BXOQHOro aHanoroBoro curHana YnuduumposaHHsie (FTOCT 26.011-80):

[MOCTOSAHHBIN TOK:
ot 0 MA 0o 5 MA, RBx=400 Om
o1 0 MA o 20 A, RBx=100 Om
o1 4 MA go 20 A, RBx=100 Om
HanpsikeHne NOCTOSAHHOIO ToKa:
o1 0 B go 10 B, RBx=25 kOm

HanpsxeHue:

o1 0 B go 1 B, RBx225 kOm

ot 0 MB go 200 mB, RBx=25 kOm
o1 0 MB go 50 mB, RBx=25 kOm
ConpoTuBneHue:

o1 0 Om go 1000 Om

TepmonpeobpasosaTtenu conpotmeneHun (CTY 2858-94):
TCM 50M, W1g0=1,428, oT muHyc 50 °C go nntoc 200°C
TCM 100M, W100=1,428, oT muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nntoc 200°C

TCI 5001, W100=1,391, ot muHyc 50 °C go nntoc 650°C
TCI 1001, W100=1,391, ot munyc 50 °C go nntoc 650°C
TCI rp.21, ot muHyc 50 °C go nnioc 650°C

Pt500, W100=1,391, oT muHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, ot muHyc 50 °C go nntoc 650°C

Tepmonpeobpa3zoBaTtenu conpotuenennii NTC (DIN EN
44070):

1 kOm, oT muHyc 50 °C po nntoc 150°C

3 kOM, oT MuHyc 40 °C go nntoc 150°C

5 kOM, ot muHyc 30 °C go nntoc 150°C

10 kOm, ot muHyc 20 °C go nntoc 150°C

Tepmonapsl no ACTY 2837-94 (TOCT3044-94, DIN IEC
584-1):

TXA (K), ot 0 °C po nntoc 1300°C

TXK (L), ot 0 °C po nntoc 800°C

TXKK (J), ot 0 °C go nntoc 1100 °C

TXKH (E), ot 0 °C go nntoc 850 °C

Trr10 (S), ot 0 °C go nntoc 1600 °C

TMP (B), ot 0 °C go nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C
Paspewatowas cnoco6HocTb ALIM <0.0015 % (16 pa3psgos)

Mpepen nonyckaemor OCHOBHOW MPpUBEAEHHOM <0.2 % (< 2.0 % anst NTC)

MOrpeLHOCT 3MEPEHMST BXOOHbIX NapaMeTpoB

Mpenen gonyckaemon JONONHUTENBHON

NOrpeLLHOCTH, BbI3BaHHON U3MEHEHNEM <02%/10°C
TeMNepaTypbl OKpy>KatoLLleln cpeabl

Mepuog namepenns He 6onee 0.1 cek
"anbBaHM4eckas pa3Bsizka aHanoroBoro Bxoaa OTcyTcTBYET

MpumeyaHwme. lNpu 3akase Bxoga Tuna Tepmonapa Anst komneHcauun tepmo-3LC cBOBOAHbLIX KOHLIOB
Tepmonapbl B an60pe ncnonb3yeTcqd BHyTpeHHMIﬁ [aTtynk Temnepartypbl, KOTOpbIN YyCTaHOBIEH Ha ThINTbHOM
CTOpPOHEe MHOuKaTopa.



1.3.2 AHanoroBbI BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHu4YecKue xapakmepucmuKu aHa0208020 YHUMULUPOB8aHHO20 8bIXOOHO20 cuzHasna

TexHUYecKasa xapaktepucTuka

3HaueHue

KonnyecTBo aHanoroBbIx BbIXO4OB

1 (npu ycnosuu 3akasa)

Twn BbIXOAHOIO aHanNoroBoro curHana

YnhuduumposaHHbele (FTOCT 26.011-80)
[MOCTOAHHBIN TOK:

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

OT1 0 MA go 20 MA, RH <500 Om

Ot 4 MA go 20 MA, RH < 500 Om
HanpsikeHne NocTosIHHOro ToKa:
OT10B no 10 B, RH =2 kOm

Paspewatowasa cnocobHocTb LIAT

< 0.0015 % (16 paspsgos)

Mpenen gonyckaemown OCHOBHOMW NpUBESEHHOW
norpeLHocT! hopMMpPOBaHUS BbIXOLHOMO
curHana

<0.2%

Mpenen gonyckaemor 4ONONHUTENBHON
NorpeLwHoOCTH, BbIi3BaHHOW U3MEHEHUEM

TemnepaTypbl OKpYXatoLLen cpeabl

<02%/10°C

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHanNbI

1.3.3.1 TpaH3UCTOpPHbIN BbIXo4

Tabnuya 1.3.3.1 - TexHU4YeCKUE xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX MPaH3UCMOPHbLIX CUSHaI08

TexHndeckas xapakrepucTmka

3Ha4yeHne

Konnyectso ANCKPETHbIX BbIXO40B

1 (npu ycnosuun 3akasa)

Tun BbIXxoaa

OtkpbiTbi konnekTop (NPN TpaHsmcTopa)

MakcumansHoe HanpsaXeHne KomvyTtauum

< 40 B nocTtosiHHOro ToKa

MakcumanbHbIV TOK Harpy3kn Kaxkgoro Bbixoga

< 100 MA

[anbBaHMYeckasa pasBs3ka ANCKPETHBLIX BbIXO40B

Bbixoabl ranbBaHUYECKW N30NMpoBaHbl Mexay coboi, oT
ApYrMX BXOLOB U OCTasbHbIX Lienen, HanpskeHne
ranbBaHW4eckov pasBs3km He meHee 500 B

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

Pa30MKHyT0€ COCTOSAAHME TPaH3UCTOPHOIo Krro4a
3aMKHyTOe COCTOdAHME TPAH3UCTOPHOIO Krk4ya.

Bug Harpysku

AKTUBHasA, UHOYKTUBHAA

1.3.3.2 PenenHbin BbIXoa

Tabnuuya 1.3.3.2 - TexHu4eckue xapakmepucmuKu OUCKPEMHbIX 8bIXOOHbIX peneliHbIX CU2Han08

TexHu4Yeckasa xapaktepucTuka

3HauveHune

KonnyectBo ANCKPETHbIX BbIXO40B

1 (mpu ycnoswuu 3akasa)

Twvin BbIXOOA

[Nepekntovatouime KOHTaKTbl pene

MakcumarnbHoe HanpspkeHne KoMMyTaumm
nepeMeHHOro Toka (gencTBytoLlee 3HaYeHme)

220B

MakcumanbHoe 3HaYeHue nepemMeHHOro Toka

< 8 A nNpu pe3ncTMBHOW Harpyske
< 3 A npu nHgyktuBHon Harpy3ske (cos@=0,4)

MakcumaneHoe HanpsXeHne KommyTauum
MOCTOAHHOIO TOKa

oT5Bao30B

MakcumanbHoe 3Ha4YeHne NOCTOAHHOro Toka nNpwm
KOMMyTauuu PE3NCTMBHOMN Harpy3|<0171

oT10MA g0 5A

CwurHan norunyeckoro "0"
CwurHan norundyeckon "1"

Pa3oMKHYTOe COCTOsIHME KOHTaKTOB pere
3aMKHYTOE COCTOSIHNE KOHTAKTOB pesie

1.3.4 NMocnepoBatenbHbin NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocredosamesibHo20 uHmepgetca RS-485

TexHUYeckasi XxapakTepucTuka

3HauyeHue

KonnyecTtBo npnemonepenaTymkon

[o 32 npuemonepegaTymka Ha OGHOM CErMEHTE

MakcumanbHas gnvMHa iU B npeanenax ogHoro
CerMeHTa ceTu

o 1200 meTpoB

[nanasoH ceTeBbIX agpecoB

255

Bua kabens

BuTas napa, aKkpaHvWpoBaHHasi BUTas napa

[MpoTokon cBsA3u

Modbus pexum RTU (Remote Terminal Unit)

[anbBaHM4eckas pa3BaA3ka

WHTepdenc ranbBaHUYeCKN He U30MMPOBaH OT OCTarlbHbIX
uenen




1.3.5 AnekTpuyeckne faHHbIe

Tabnuua 1.3.5.1 - TexHU4ecKue xapakmepucmuKu 371eKmponumanusi

TexHu4YecKas XapakTepucTuka 3HaueHue
HanpsikeHne nuTaHWs NnepeMeHHOro Toka ~0o1100B 00242 B, 50y
MoTpebnaemas MOLLHOCTb 4B-A
3aluTa AaHHbIX EEPROM, cerHetoanektpnyeckas NVRAM

Tabnuuya 1.3.5.2 - TexHu4Yeckue XapakmepucmuKu UCMOYHUKa numaHus rnaccueHo2o aHasio2co8o20 dam4yuka

TexHu4yeckas xapakTepucTuka 3HaveHue
Konuyectso MCTOYHMKOB 1 (npu ycnosuu 3akasa)
3HayYeHne BbIXOAHOIO HanpsXeHus 24 B
3HayeHne ToKa Harpysku <25 mMA

1.3.6 Kopnyc. YcnoBusa akcnnyatauum

Tabnuuya 1.3.6 - Ycnosus akcrninyamauyuu

TexHun4yeckas xapakTepucTuka 3HaveHue
Twn kopnyca Kopnyc Ans yTonneHHOro WMTOBOro MOHTaXa
"abapuTHble pasmepbl (BxLLUxI) 48 MM x 96 MM X 106 Mm
MoHTaxkHas rnybuHa 135 mm max
Bbipes Ha naHenu 457% x 927°% mm
KpenneHue kopnyca B anekTpowmTax
TemnepaTypHbI gnanasoH -40°C...+70°C

rpynna 4 no FOCT 22261, oTHocuTenbHasi BNaXXHOCTb 40
90% 6e3 koHaeHcauumu Bnaru (npy TemnepaType +30°C) B
3aKPbITbIX MOMELLEHUSIX MPW OTCYTCTBUM B BO3AYXE MNbINK,
arpeccuBHbIX MApOB U ra3oB

KnnmaTnyeckoe ncnonHeHme

ATmocepHoe gasneHuve oT 84 go 106.7 klNa

Bubpauuns ¢ Yactotomn go 60 'y c amnnutygon go 0,1 Mm
Momellenne 3aKpbITOE B3pbIBO-, NOXapobesonacHoe
[MonoxeHne Npy MOHTaxe Jlroboe

CTeneHb 3alnThl IP30

Macca < 0.25 kr

1.3.7 o cTomkoCcTM K MexaHudeckomy Bo3gencteuio uHamkatop WTM-100 oTBevaeT wmcnonHeHuo 5
cornacHo NOCT 22261.

1.3.8 CpenHee BpeMsi HapaboTKmM Ha OTKa3 C Y4ETOM TEXHUYECKOro 0OCIyXMBaHWS, pernmaMeHTUPOBAHHOMO
PYKOBOACTBOM MO 3KCMNyaTaumu, - He meHee 4yem 100 000 yacos.

1.3.9 CpegHee Bpemsi BoccTaHoBreHUs1 pabotocnocobHocTn MTM-100 — He Gonee 4 4acos.

1.3.10 CpefHui cpok akcnnyaTtaumm — He meHee 10 ner.

1.3.11 CpegHun cpok xpaHeHus — 1 roa B ycnoswusix no rpynne 1 FOCT 15150-69.

1.3.12 Wsonsaumsa  anektpudeckux uenen UMTM-100 oTHocuTenbHO Koprnyca v mexzgy cobor npu
Temnepartype okpyxatowen cpegpl (20 £ 5) °C 1 oTHOCMTENbHOW BnaxHocTu Bo3gyxa Ao 80% BblaepxkuBaeT B
TeyeHun 1 MUHYTbl AEWNCTBME UCMbITaTeNbHOrO HanpsXXeHus cuHycougansHon dopmbl yactoTon (50 + 1) My ¢
aencTeytowmm 3HadeHnem 500 B.

1.3.13 MwuHMManbHO [JOMYyCTUMOE 3reKTpUMYEecKoe COMPOTMBIIEHWE M30MNAUMM  MpU  Temnepartype
okpyxatoLlen cpeabl (20 = 5) °C n oTHocuTenbHOW BnaxHocTn Bo3ayxa Ao 80% coctasnseT He meHee 20 MOm.

1.4 CpeacrtBa usamepeHusi, UHCTPYMEHT U NMPUHAANEeXHOCTH

MepeyeHb NprHaanexXHOCTen, KOTopble HEOGXOAMMbI ANS KOHTPONS, PErynupoBaHus, BbINoMHeHUs paboT
Nno TEXHUYECKOMY 06CNyXMBaHUIO MHAUKaTOpa, NpuBeaeHbl B Tabnuue 1.4 (cornacHo ACTY TOCT 2.610).

Tabnuuya 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPYMeHma u npuHadnexHocmel, Komopbie HeobxoOuMbI fpu obcyxueaHuUU
uHOukamopa NTM-100
HanmeHoBaHve cpeacTs nsamepeHus,
WHCTPYMEHTA W NpUHAANEXHOCTEN

HasHaueHne

. M3mepeHne BbIXOOQHOrO CurHana u KOHTPOIb HaMpspKeHNs
1 BonbTmeTp yHuBepcanbHbin L300 P A P P

nMTaHus
2 MarasuH conpoTtusneHun P4831 3agatyvk curHana
3 OnddepeHunanbHbii BonbTMeTp B1-12 3agaTyvk curHana n usMepeHune BblXogHOro curHana
4 MeraommeTp $4108 Vi3mepeHne conpoTmBneHnst U3onsLmu
5 MnHUET MeguLMHCKUIA [MpoBepka kayecTBa MOHTaXxa
6 OTBépTKa Pa3bopka kopnyca

7 Msrkasi 6513b OuncTKa OT MbINW U TPA3K




1.5 MapkupoBKa u ynakoBka

1.5.1 MapkupoBka uHgmkaTtopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pa3mvepamu COrnacHo
OCT 12971, KoTopas KpenuTcsa Ha TbINIbHOW CTOPOHE Kopnyca uaenus.

1.5.2 TnombupoBaHne wnHAuKaTopa MNpeanpuaTUEM-U3rOTOBUTENEM MpU BbIMYCKE U3 MPOU3BOACTBA He
npeaycMOoTpeHo.

1.5.3 YnakoBka nigukaTopa cootBetcTByeT TpebosaHuam FTOCT 23170.

1.5.4 Vingnkatop B COOTBETCTBUM C KOMMIEKTOM MOCTaBKN yMakoBaH COMMacHo YepTexam npeanpusaTus-
n3roToBuTens.

2 HasHayeHune. PyHKLUNOHANIbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa MUTM-100 nocpedcmeom KoHghu2ypayuu moxem 6bimb
usMeHeHa makum o6pa3om, 4mo mo2ym 6bimb peweHbl credyroujue 3ad0avyu asmomamus3ayuu:

v MSMepMTeJ‘Ib-MH,D,VIKaTOp OoAHOro napameTpa Cc cmrHanmsaumeﬁ MWUHMMYMa U MakCUMyMa

v YCTp0I7ICTBO CuUrHanusauunn, AByXno3muMOHHOro ynpasiieHUs

v/ CUCTEMbI UMPOBOIN MHONKALIMN TEXHOMOIMMYECKMX NapamMeTpoB

BHyTpeHHsiA nporpammHas namsatb nHaukatopa MTM-100 copoepxuT G0MbLUOEe KONMMYECTBO CTaHO4APTHBLIX
YHKUMIA HEOBXOANMBIX ANSi YNPaBNEHUS TEXHOMOIMYECKMMN npoLeccammn 1 pelleHns 60MbLUIMHCTBA MHXKEHEPHbIX
NpUKNagHbiX 3agay, HanpumMep, Takux Kak:

e CpaBHeHve pesynbTaTa npeobpasoBaHWs C ycTaBkaMu MUHMMYM W MakCUMyM, W CUrHanumsauuio
OTKINOHEHWUMN,

® NporpamMmHas kanubpoBka KaHana no BHelHeMy 06pa3sL0BOMY NCTOYHWNKY aHanoroBoro curHana,

e undpoBas punbTpaumnsa (ans ocnabneHns BNUSHUS NPOMBILLINEHHBLIX MOMEX),

® KyCOYHO-NMHENHast MHTEPNoONsLUust BXOAHOro curHana no 20-Tv Toukam,

e MacluTabmpoBaHue LKarnbl N3MepsieMoro napameTpa,

® KOH(UIYpMpOBaHME NOTMKN paboTbl BIXOAHOTO OUCKPETHOrO YCTPOMCTBA,

® PeTPaHCMMCCUSA BXOOHOIO aHanoroBoro napameTpa Ha aHanoroBbIvi BbIXO YCTPOMCTBA (B cnyyae 3akasa
onummn aHanorosoro Beixoga AO) n mHoroe ap.

Wugukatop MTM-100 KoHcuryprpyeTcst npy NOMOLLM NepeaHe naHenu npubopa nnu yYepes nHTepdenc
RS-485 (npoTtokon ModBus).
MapameTpbl KOHPUrypaumm nigunkatopa MTM-100 coxpaHstoTca B 3HEpProHe3aBMCMMON NaMsTU.

3 KOHCTpyKUMa nHamkatopa n npuHUMn padoTobl

3.1 KoHCTpyKUuA uHaukKartopa

Ha nepegHen naHenu nHavkaTopa pasMmeLleHbi:

- Lndpposon gncnnen,

- Mnpgukatopbl yctaBok MIN-MAX TexHonornyeckon curHanusawmu,
- MHoukaTop cocTosiHMS AUCKPETHOro BbiXxoaa,

- MHpgukaTtop paboTbl nHTEpdenca,

- KnaBuwm nporpaMmmmpoBaHus.

Ha 3agHei naHenu MHOMKaTopa pa3MelleHbl NMPpYy>XHHbIEe pa3beM-KrneMmMbl OAnd BHELWHNX COEANHEHUN.

N3amepeHHoe
3HayeHune MHavkaTopbl
BXOOHOro TEXHOMOIMYECKOWN
napameTtpa (I CUrHanuaaumm
Wuaunkatop
paboThbl
nHTepderica Knasuium
nporpaMmmMmMpoBaHusi
WHaukatop a*" o™
COCTOSIHUS A0 NIKPON
OVNCKPETHOro
BbIXxoAa

Pucyrok 3.1 - BHewHut aud uHdukamopa NTM-100
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3.2 HasHaueHue uudpoBoro gucnnes

Lincbposon ancnnen nepegHen naHenn nHamkatopa MTM-100 B pexvme PABOTA nHavumpyeT 3HadeHune
N3MepAeMOon BEMNUYMHbI, UMK BbIXOA OOHOIO U3 (PYHKLMOHAaNbHBIX GNOKOB.

B pexvme KOHOUTYPUPOBAHWE wuundposon aucnnen WUHAMLMPYET YpPOBEHb KOHMrypauuw, 3atem
HOMep MyHKTa MEHI0, 3aTeM, MUrasi, 3Ha4yeHue napameTpa BbIOPaHHOro MyHKTa MEHIHO.

3.3 HasHauyeHue cBeTOANOAHBIX UHANKATOPOB

e NHankaTop A CBeTuTCHA, €cnu 3HayeHne W3MepsieMoV BenuuYMHbl MpEeBbIlAeT 3HaYeHWe YCcTaBKy
curHanmnaaunm oTkroHeHnsa MAX.

e Unaukatop ¥V CBetutCcH, €cCnuM 3HavyeHue U3MEepsAeMON BEeNMYMHbI  MEHbLUe 3HayYeHust  yCTaBKu
curdHanusaumm otknoHexHmnsa MIN.

e UnpukaTop K1 CeeTtuTtcs, ecnu BKMYEH AUCKpeTHbIN Bbixod DO.

e UHpukaTop IHT MwraeT, ecnu NpoucxoamnT nepefada AaHHbIX N0 MHTePdEenCHOMY KaHany CBA3U.

3.4 HasHa4yeHue KnaBuLl

e KnaBuwa [A] Knasvwa "Bonbwe". [py Kaxxgom HaxaTuu 3TOW KraBULIM OCYLLECTBNAETCS yBenuyeHue
3HayeHUss M3MeHAeMoro napametpa. [lpyM yaepXuBaHWM STOW KMaBULIM B HaxaToOM
MONOXEHUN YBENUYEHNE 3HAYEHNS MPONCXOANT HEMPEPbIBHO.

e KnaBuwa [V] Knasuwa "MeHble". [pn kaxaom HaxaTuy 3TON KNasBuM OCYLLECTBNSAETCH YyMEHbLUEHne
3Ha4YeHus un3MeHdeMoro napametpa. [lpu yaepxumBaHWM STOW KMNaBULWIKM B HaXaTOM
MOMOXEHUN YMEHbLUEHNE 3HaYeHNS MPONCXOANT HEMPEPBIBHO.

e KnaBuwa [Q] KnaBuwa npegHasHayeHa AN Bbi3oBa MEHIO KOHdMrypauuu, Ans noATBepXaeHust
BbINOMHAEMbIX [AENCTBMI WNU onepauuMin U Ana ¢uKcauMm BBOAUMBLIX 3HAYeHUN.
Hanpumep, noateepxaeHWe Bxoda B PEXWUM KOHGUrypauuu, dukcaums BBeOeHHOro
3HaYeHnss U3MeHAeMoro napameTpa 1 T.4.

3.5 CTpykTypHasa cxema I/IH,qI/IKaTOpa UTM- 100

MaHenb HAMKaUMmM 1
<—>
Knasuarypbl

Al - BxogHOW namepsiemMbin ﬂ
KOHTPONUpyeMblIi napameTpJ

V

s

TemnepatypHas KOppeKuMﬂw - MWNKPO- AO - AHaroroBbiii BbIXOM
XONGHHAIO orAR TopMansp | KOHTPOIIEP: ‘| Z '_—; ™ Petpancmmccus
- anroputm 06paboTku :
[r‘lmaume ~220B ]—@—» BXOAHOrO CurHana; ) DO - AUCKPETHBIIA BbIXOA
- KOHGUrypaums vl Pa6ortaet no 3agaHHomn

:-‘ """"""""""""""""""""""""""" B U3MEepPUTENLHOro KaHana; : nons3oBarenem noruke paborsbl
MocnepoBatenbHblii HTEPDENC : - uncpposas obpaboTka :

RS-485: koHUrypuposaHue, npmem- <~—> OaHHbIX : G - UICTOYHUK NUTaHUA NACCUBHOIO
nepegaYa KoMaHg U JaHHbIX 5 g aHanoroeoro Aaryuka

Fa3)
S

Onuus \_ W, 5. Onuun

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa NTM-100

3.6 PyHKUMOHaNbLHaA cxema uHaukatopa UTM-100

Onuumsa
Mopynb
ceTeBoro obmeHa
dopmuposarens
: = ananorosoro BbIXOAa > AO

Bnok
Al Bnok Hopmanusauuu PV onepaTuBHOro -
— | — . TNorudeckui 6nok:
1 macwTabuposaHus ynpasneHus u : - YCTPOWCTBO
CRF —= —» DO
KOHburypauum CpaBHeHus,

- cUrHanuaarop

Onuun

PucyHok 3.3 - @yHKyuoHanbHas cxema uHoukamopa UTM-100
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3.7 NMpuHUMn paboTtbl HamkaTopa UTM-100
3.7.1 NpuHUMn paboTbl 6n1oka 06paboTkM aHanNoroBoro Bxoaa

B vHankatope NTM-100 MOXHO NOAKNHOYUTE OAWH aHANOroBbl BXOAHOW CUrHar, KOTOpbIN NpUHUMaeTcs
PYHKLMOHaNbHLIM 610KOM HOpManu3auum n maclTabupoBaHums.

AHanoroBble curHanbl npeobpasylTca B LudgpoByto dopmy u obpabaTbiBaloTCsi COOTBETCTBYHOLLUMU
6nokamu Hopmanu3aummn n maclwTabmposaHmns. Ha pucyHke 3.4 nokasaHa cxema o6paboTkiM aHanoroBoro Bxoga.

I_____________—_____________________7_5 _____ 1|
I Qunbmp UMAYNbCHbIX Modynb Hopmanuzayuu OKCroHeHYuanbHbIl ‘ 0001 |Modyns
| nomex g cugHana punemp | ‘Macwmaﬁuposamm |
| 2 | cueHana |
AI 1 | Tooseru 1004 1 ‘ —— | Modynb Koppekuyuu |
ﬁ TpT1 ‘ i | ananozoso020 6xoda |
UeHan — 7
c ALM | o | i } lpy1
| —Amros i AINT.01,02  Tabnuua Koopdaram B P o
| Kaa/f:g;)%’gf;’ nuHeapu3ayuu cuzHana ‘ ¥ | Tex.ed
—— \ |
J — — —
: X Y ——— \ COR1.01 |
| | 0017 | |
. |
| | | TBP (A-1) I
LNX1.00-19, LNY1.00-19 ‘ |
|
CLI1.00, 01 \
| L |
_________________________________ -

PucyHok 3.4 — briok-cxema obpabomku aHan0208020 8xo0a

Ha puicyHke npuHSTHI criegytowne 0603HavYeHUs:

1. ®PUNbTp MMNYNbCHbIX NOMeX. Vicnonb3dyeTca ANsi NoAaBneHus UMNyNbCHbIX nomex. OnpegensaeTcs
napameTtpom AIN1.05 «MakcumanbHas AnuTenbHOCTb MMMNYNbCHOW NoMexu». Ecnu B kakom nmbo umkne nsamepeHus
TEXHOITOMMYECKOro napameTpa OOHapy>XeHO ero n3MeHeHune, To npeanonaraeTcs BO3MOXHOCTb AENCTBUSA NMOMEXU U
BbIXOAHOW curHan cdpopmupyetcss (C y4eTOM  YCPEAHEHUS U3MEPUTENbHbIX 3HA4YeHWN) MO  UCTEYEeHWM
YCTAHOBIIEHHOTO BPEMEHM ANUuTEeNnbHOCTM nomexu. PaboTa p[aHHOro unbTpa BHOCUT  AOMOSNTHUTENbHOE
TpaHCNopTHOE 3anasfgblBaHWe B CUCTEMY perynupoBaHusi, KOTOpoe paBHO BenuuuMHe napametpa «MakcumanbHas
ANUTENBbHOCTb UMMYNBCHON NoMexm». [o3aToMy BCerga Hy>XHO CTPeMUTbCS MUHUMU3UPOBATL AaHHbIM NapameTp.

2. Moaynb Hopmanusauum curHana. Mogynb HopmanusyeT BXOOHOW aHanorosbld curHan. BaxHon
dYHKUMEN AaHHOrO MOAYMNsS eCTb KOHTPONb OOCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana Ha
10% 3a gManasoH, KOTOpbIM YCTaHABNMBAETCS NpU KAanMbpoBKe MHAMKATOPA, MOAY b NOCLINAET CUrHan MHAMKaTopy
O HEJOCTOBEPHOCTM AaHHbIX B KaHarne. [py 3TOM ecnu curHan Huxke auana3oHa U3MeHeHUs Ha undpoBom aucnnee
roput Erri, npn npeBbileHn gaHHOro AvanasoHa Ha umdposom aucnnee roput ErrH. B oBoux cryyasix
reHepupyeTcsi cobblTe «pa3pbiB NIMHUN CBA3U C AATYUKOMY.

3. MapameTpbl Kanu6poBkU. Onpegenstotcs napametpamn CLI.00 «KannbpoBka HayanbHOro 3Ha4eHust
wkanbl aHanorosoro Bxoga» u CLLO1 «KanubpoBka KOHEYHOro 3HayeHMs1 LWKanbl aHanoroBoro BXo4ay.
OnpenensalT TOYHOCTb KaHana M MEHATCS NPy 3aMeHe AdaTtdvka Wnu nepexoje Ha ApyroM Tun Aartduvka.
MoppobHee o kannbpoBKax aHaNoroBbix BXOAOB CMOTpUTE B pasaerne 5 AaHHOro pykoBOACTBA.

4. JKCnoOHeHumanbHbin GUNbTP. PuNbTP UCNONb3YeTCs ANs NOAABMNEHUA MNOMEX, a Takke Ansd
nogaeneHuns «apebesra» UHAMKAUUKM (YacTblX M3MEHEHWI MOKa3aHWsi MHOukaTtopa u3-3a konebaHwii BXOZHOroO
napameTtpa). Onpegensietca napametpom AIN1.04 «[NocTosiHHas BpemeHu unpoBoro punbTpar.

5. Moaynb MacwrtabupoBaHMsA curHana. Moaynb nvMHeapusyeT M macliTabupyeT BXOOSLMIA CUrHan
cornacHo 3agaHHoOWn nonb3oBaTernieM HOMUHANbHON CTaTUYECKOW XapaKTepuUCTUMKM AaTymka, KOTOPbIA NOAKMOYEH K
AaHHomy Bxody. VmeHHO B aTOM Mopayne BblOMpaeTcs TMM NOAKMIOYEHHOrO K KaHany gaTtyuka. lNonb3oBaTtenb
MMeeT BO3MOXHOCTb JIMHEAPU30BaTb CUIrHaM No COGCTBEHHOW KPUBOWM NIMHEapU3aumm.

6. Tabnuua KoopAuHaAT rnWHeapusauuMm curHana. [aHHaa Tabnuua onpegensieT KOOpAMHaThl
nonb3oBaTeNbCKON NHeapusaLmmn, napameTpbl KOTOPOW 3aaatoTcs Ha ypoBHe kKoHpurypauum LNX n LNY.

7. Moaynb Koppekuun aHanoroBoro Bxoga. B aTom moayne curHan, npeobpa3oBaHHbI B NpeablayLumx
6rokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTtenem (yposeHb COR) 3HaveHne. 3HayeHne KoppekUmMn cyMmupyeTcs ¢
BXOAHbIM CUrHaNoMm Mnm BblYMTAETCA OT BXOOQHOrO CUrHana, B 3aBUCUMOCTU OT 3Haka KoadbduumeHTa KoppekLun.

MpumeyvaHus:

1. MNpw BbIGOPE TMMNa AaTymka C 3afaHHbIM AManasoHOM M3MEPEHUS (TEPMOCOMPOTMBIIEHNS 1 TepMonapsl),
B mMoayrne MacwTtabupoBaHusa napameTpbl AIN1.01 1 AIN1.02 ycTtaHaBnvBalTCst aBTOMaTUYECKN U U3MEHEHNE UX
3a6n10KMpOBaHo.

2. lNpun HTEepdencHoM BBOAE N3MEPSEMOro napameTpa HaCTPONKN MogyNa HopManuaauun n punbLTPoB He
WMEIOT CMbICNA, TaK Kak curHan no nHTepdeincy nepegaetcsi cpasy B Mogynb MacliTabrvpoBaHusl curHana.
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3.7.2 lluHeapu3auusa aHanoroBbIX BXOA0B

®YHKUMS NHeapusauun BbINONHAETCS (PYHKLMOHanNbHLIM BrOKOM HOpManusaumum M MaclTabupoBaHus.
JInHeapuzaumsas [paeT BO3MOXHOCTb peanbHOro  hM3NYECKOro MPeAcTaBlEHNUST HENUHENHbIX  U3MepsieMbIX
napameTpoB.

* C noMmouwbio fluHeapu3ayuu MOXHO rpou3eodums rnpeobpa3ogaHue U3MEPEeHHO20 3HavyeHusi OOHOU
¢usuyeckol eenuyuHbI 8 dpyayro, Harnpumep, Mempsl 8 IUMPHI.

I'Ipm nHAnKaunun HMHeapI/I3OBaHHOl7I BENMMYKNHbI, onpedendrwmMMmn napamMmeTpamMmmn AeBnATCA HadalbHOe U
KOHe4YHOe 3Ha4deHue LKanbl (npoueHTHoe OTHOLWeEeHMe K agunanasoHy I/I3MepeHI/Iﬂ), nonoxeHne pgeunmMarnbHoOro
pasgenntenad, a TakKke 3KBMOAWUCTAHTHble ONOpHble TOYKM JHeapusauuu. KpVIBaﬂ NIMHeapu3auun unmeet
«npenomMneHna» B ONOPHbIX TOYKaX.

3.7.2.1 MapameTpbl NINHeapu3auum
MapameTpbl NMHeapu3aumm yHKLMOHaNbHOro 6roka HopManusaumm maclutTabnupoBaHus cneayoLime:
KoHgpueypayusi pyHKyuoHanbHoe2o 6s10ka

AIN1.00 = 0009 - Twn wkanbl - TMHeap1M3oBaHHas
AIN1.06 - KonuyecTBo y4yacTKOB NuHeapusaumm

A6cyucchl oONopHbIX MoYeK IuHeapu3ayuu

LNX1.00 Ab6cumcca HayanbHoOro 3HayeHusi (B % OT BXOAHOro curHana)
LNX1.01 A6cuumcca 01-ro yyactka
LNX1.02 A6cuumcca 02-ro yyactka
LNX1.18 Abcumcca 18-ro y4acTka
LNX1.19 A6cumucca 19-ro yyacTka

OpduHamsl OMOPHLIX MOYEK IUHeapu3ayuu

LNY1.00 OpanHaTa Ha4anbHOro 3Ha4yeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY1.01 OpauHata 01-ro yyactka
LNY1.02 OppauHata 02-ro yyactka
.L.l.\l.\.(.1.18 OpgawuHata 18-ro yyacTka
LNY1.19 OppguHaTa 19-ro yyactka

3.7.2.2 OnpepeneHue onopHbIX TOYEK TIMHEeapu3auum

3.7.2.2.1 OnpederneHue Konu4yecmea y4acmkos luHeapusayuu

Mocne onpeneneHvuss HEOOXOAMMOrO KONMMYECTBa Y4YacTKOB JIMHeapu3aummM Heobxoaumo 3agaTtb ero B
napameTpe AIN1.06.

Bbibop He06x0aMMOro KonmyecTBa y4acTKOB NMHeapusauum npom3BoauTcst 3 coobpaxeHus obecneyeHust
Heo6Xoa4MMON TOYHOCTU U3MEPEHMUSI.

3.7.2.2.2 OnipederneHue 3Ha4yeHuUl OMOPHbLIX MOYEK fluHeapu3ayuu

[nsa kaxxgoro 3HavyeHUs MHAMUMPYEMOTrO BXOAHOro curHana Yi (B TEXHUYECKMX eguHuuax ot MuHyc 9999
40 9999) BbLIMUCIUTL COOTBETCTBYHOLLYHO (OUINYECKYID BENUYMHY W3 COOTBETCTBYHLUMX (PYHKUMOHAMbHBLIX
(rpagmpoBOYHbIX) Tabnuu. 3TO MOXHO cAenatb Takke rpadumyeckm u3 COOTBETCTBYIOLIEN KpuMBOW (Mpu
Heob6X04AMMOCTU WMHTEPMoNnMpoBaTh) U 3afaTb 3HAYeHWe AN COOTBETCTBYHOLLEW OMOPHON BEMUYMHBI BXOL4HOTO
dusnyeckoro curHana Xi (B %, ot 00,00% o 99,99%).

3.7.2.3 Mpumepbl NMHeapus3aLmm CUrHanoB

Mpumep 1. INuHeapu3sauusa curHana, nogaBaemMoro Ha (PyHKLMOHarNbHbIA 610K
HOpManusauum n macwtabupoBaHus, npeacTaBreHHasa rpadmyeckmn (Kpusomn)

KoHoueypupyembie napamempsbl:

AIN1.00 = 0002 LNX1.00 = 00.00 LNY1.00 = 000.0
AIN1.06 = 0003 LNX1.01 = 20.00 LNY1.01 = 350.0
LNX1.02 = 60.00 LNY1.02 = 750.0

LNX1.03 = 99.99 LNY1.03 =999.9
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Y, °C  Wnanumpyemoe sHaueHne PeanbHas xapakTepucTuka, NuHeapuaosaHHas
& A B TexHuyeckux eauHMuax peacTasneHHas rpaguyecku apakTepucTMKa
pAMHaTa & RRERT ASaNE IR i
3-ro yqacrka 999.9 %
S A WA O L 8 38 A W W 3-n .
750.0 > OpauHata ; yMaCcTOK :
2-r0 y4acTka A H
2-i . :
Opaunara yHacToxk .
1-r<‘)J y4actka 3800 =mnmmmnns
100 %
3 : ' BXogHorc
i . ans
yuacrok . Acumcca . ABcuucca Abcuucca | ourHana
. 1-ro yyactka :/Z-ro y4acrtka 3-ro yuacm&/
u f .
HauansHoe 20.00 60.00 99.99 X, %

3HaueHue

PucyHok 3.5 — pachuk nuHeapu3o8aHHO20 cuzHana
3.7.3 MpuHuMn chopmMupoBaHua aHanNoroBoro Bbixoaa

Wugukatop UTM-100 nmeeT oanH aHanoroBbii Bbixog, (Mpy yCroBuK 3akasa), KoTopbii paboTaeT B pexunMe
peTpaHcMuccum (NpsiMas nepegada ¢ MacluTabupoBaHMeM) BXOAHOMO CUMrHana Ha BbIXOZ.

B pexume peTpaHCMUCCUM BbIXOOHOW aHaroroBbl CUrHan noBTopsieT namepsiemyto BenuunHy PV, korga
napameTp AIN1.01=A0T.02 n AIN.02=A0T.03.

B pexume macwtabvpoBaHUA BbIXOOHOW aHanoroBbll curHan OyaeTt copmMupoBaH B 3aBUCMMOCTU OT
napameTtpoB AOT.02 n AOT.03 kak nsobpaxeHo Ha pucyHke 3.6.

HemosHuk briox
aHI0206020 CUZHAIa oopavomky AD Brixod AD
N
ACT N " N % duan-
N
mex. ed AOT 1 3aHa AD
N
<

PucyHok 3.6 — Paboma b110Kka aHaro208020 8bi1800a 8 peXXUMe pempaHcMuccuu
3.7.4 MpuHUMN paboTbl AUCKPETHOro BbixoAa

OuckpeTHbii Beixog DO sBnsieTcs cBO6OAHO-NPOrpamMMmMpyeMbiM, TO €CTb MOXKET BbINOMHATL Pa3nuyHyto
noruky paboTsbl.

MpuHUMN paboTbl Mornyeckoro ycTpomcTBa nokasaH Ha pucyHke 3.7. [Ona gmckpeTtHoro Beixoga DO1
3aaHa noruka pabotbl - 8 3o0He MIN-MAX. To ecTb Ha Bbixofe hopMUpyeTCs nornyeckast eaquHuLa, Koraa BXO4HOM
curHan Haxogutcsa mexay yctaskamu MIN n MAX. 3HayeHne aTux yCTaBOK yCTaHaBMMBAETCH B NyHKTax MeHo 03 n
04.

BbIXo4HOWM curHam norMyeckoro yCTponcTea MOXeT OblTb CTAaTUHECKUM UMW MMMYbCHBIM (AMHAMUYECKUM)
C 3afaHHoW AnuvHoW umnynsca. [Mpu cTaTtMyeckoM BLIXOOAHOM CWUrHamne Iornuyeckoe YCTpoWcTBO opMupyeT
NOrMYeCKylo eauHNLY Ha MPOTSKEHUWM BPEMEHW, KOrga napameTp BXOAWUT B 30HY 3aAaHHylo Morvky pabotbl. MNpu
UMMYNbCHOM BbIXOAHOM CUrHane AnvHa BbIXOAHOTO MMMNynbca 3ajaetca B nyHKTe MeHiwo 02. Ha pucyHke 3.11
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOW CO BpEMEHEM ANUTENbHOCTU nMnynbca T.

Bobixoa norunyeckoro yctpoinctea (0/1) nogaeTca Ha ONCKPETHBIN BbIXOA, KOTOPbI (DOPMUPYET COCTOSIHUE
pene BbIKI1/BKI1. Takke 3HayeHne BbIxo4a NIOrMYECKOro YCTPOMCTBA 3anucbiBaeTcs B perucTp 4 (cm. Tabn. B.1).

TNoruyeckoe yctpoucTao 1

CpaBHeHue BXogHOro curHana c ycraskamu MIN-MAX DO1

02. H=MAX

03.HS=HIST

01. L=MIN

; ,,,,,, ,,,,,,,,,,, -

04.TM=T - - t
T T

PucyHok 3.7 — @yHKyuoHanbHas cxema npuHyuna pabomsl DO e pexume komnapamopa
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4 Acnonb30oBaHue nNo HazHavYeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCTIONIb3OBaHUN NHAMKaTOpa

411 MecTo yctaHoBku nHgunkatopa MTM-100 gomkHo oTBeYaTb crneayroLmmM yCroBUAM:

- obecneunBaTtb ya06HbIE yCNOBUS AN 06CNyXNBaHUSA U EMOHTaXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKPYXalLlero BO3gyxa [OJPKHA COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro NCNONHeHUs npubopa;

- OKpYXalllas cpea He OOMkHa codepaTb TOKOMPOBOAALIMX NPUMECENn, a Takke npumecen, KoTopble
BbI3bIBAlOT KOPPO3UIO AeTanen npnbopa;

- HanNpsHKEHHOCTb MAarHUTHbIX NOMEN, BbI3BaHHbIX BHELLUHUMW UCTOYHUKaMK NepeMeHHOro Toka Yactoton 50
"4 unNn BbI3BAHHBIX BHELLHUMYW MCTOYHMKAMM NMOCTOSIHHOIO TOKa, He AorkHa npeBbiwaTb 400 A/vm;

- NapamMeTpbl BUOpaLmmn AOSMKHbI COOTBETCTBOBATL UCMonHeHuo 5 cornacHo TOCT 22261.

41.2 Mpw akcnnyaTaumm nHankaTopa HeobXoAUMO UCKITIOUNTD:
- nonagaHne TOKONPOBOAALLEN NbINN UMW XUAKOCTU BHYTPb Npubopa;
- HanM4yne NOCTOPOHHUX NPeaMeTOoB BOMM3N Npubopa, yXyaLWatoLWmxX ero eCTeCTBEHHOE oxNaxaeHue.

41.3 Bo Bpems akcnnyatauuum Heobxooumo cnegutb 3a TeM, 4YTOObl NoAcoeauHeHHble K npubopy
npoBoa He nepenambIBafiCb B MECTaX KOHTaKTa C KemMmaMu U He MMENU MOBPEXAEHNA U30MsALmK.

4.2 NMoprotoBKa MHAUKaTOpa K UCNOJSIb30OBaHUIO
4.21 OcBoboauTe UHAMKATOP OT YNaKOBKW.

4.2.2 Mepen Havanom MoHTaxa npubopa HeOOXOAMMO BLIMOMHUTE BHELWHUA ocMOTp. [lpu 3TOM
06paTnTb 0CO6EHHOE BHMUMAHME Ha YNCTOTY NOBEPXHOCTU, MAPKUPOBKM U OTCYTCTBME MEXAHUYECKNX MOBPEXAEHWUNA.

4.2.3 BHUMAHME!!! Mpu nogknioyeHun uHankatopa WTM-100 cobniogate ykasaHus Mep
6e3onacHocTn pasaena 6.2 HacTosALLEeN MHCTPYKLUWW.

4.2.4 KaGenbHble cBs3n, coeguHsiowme wuHamkatop WTM-100, noakniovatoTcs 4vepes  KneMmbl
CoeauHUTENbHbLIX pa3beMOB B COOTBETCTBMM C TpeboBaHusimu  pewictBytowmx "MpaBun  ycTponcTBa
ANeKTpoyCTaHOBOK".

4.2.5 MopkntoyeHne BXxodoB-BbIXoAoB k MHaukaTtopy MTM-100 npon3BoaaT B COOTBETCTBUM CO CXeMaMm
BHELLUHWX COEAMHEHWI, NPUBEAEHHbIX B NpuUnoxeHun b.

4.2.6 [pn NOAKMOYEHUN NUHUIA CBA3M K BXOOHBbIM W BbLIXOAHLIM KMEMMaM MpUHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSIHUA HaBEAEHHbIX LUYMOB: UCMO/b3yUme BXOAHble W (MnM) BbIXOAHbIE LUYMONOAABMASHOLLME
GunbTpbl ANA MHAMKaTopa (B T.4. CETEBbIE), LiymMonodaensowme unbTpbl Ans nepudepuiiHbIX YCTPOMWCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble PUnbTPbl aHanoroBbIx BXoaos uHankatopa NTM-100.

427 He ponyckaeTca o0beamHATb B OAHOM Kaberne (kryte) uUenu, No KOTOpbIM NepeaarTcs
aHanoroBble, MHTEP(ENCHbIE CUrHaNbl U CUNbHOTOYHBIE CUTHAsbHbIE WM CUMbHOTOYHbIE CUMOBbIE Uenu. Onga
YMEHbLUEHUS HAaBEEHHOTIO Lyma OTAENIUTE NIMHUM BbICOKOTO HaMNPSKEHWUsT UMW NUHUKW, NPOBOASLLME 3HAYMTENbHbIE
TOKWU, OT APYrUX NVHUIA, a Takke udberanTe napannenbHOro Uiy obLero NoAKMYeHUs C JIMHUSAMU MUTaHUSA NpU
NOAKIIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumMocTb 3KpaHMpoBaHust kabenewn, Mo KOTOpbIM rnepegaeTcs MHOPMaUWs, 3aBUCUT OT
ONVHbI KabernbHbIX CBSI3eM U OT YPOBHS MOMEX B 30He MNpoknagku kabensi. PekomeHayeTcsi mMCrnonb3oBaTb
n3onupyrowme Tpyoku, KaHanbl, OTKM UM SKPAHMPOBAHHbLIE JIMHWN.

429 [Ona obecneyeHus crabunbHonm paboTbl 06OpyAoBaHWA KonebaHus HanpsXKeHUs M 4acToThbl
MUTaloOLWEN 3NEKTPOCETM AOSMKHBI HAXOAUTLCA B Npefenax TEXHUYECKUX TpeboBaHUi, ykasaHHbIX B pasgene 1.3, a
ANsi KaXOO0ro COCTaBISOLLErO KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM MO 3KcrnyaTaumu. lpu
HeobXoaMMOCTH, AMNs HENPEepbIBHbIX TEXHOMOrMYECKMX MPOLECCOB, AOkHA ObiTb npesycMoTpeHa 3awmTta oT
OTKMIOYEHMS (MNK BbIXOAda U3 CTPOST) CUCTEMbI MOJAYN SNEKTPONUTAHUS — YCTAHOBKON UCTOYHMKOB BecnepebonHoro
nUTaHus.

4.3 Pexxum PABOTA

Mpubop nepexoauT B 3TOT PEXUM BCSKAN pas, korga BKMoYaeTcs nuTaHve. M3 aToro pexmma MOXHO
neperitn B pexxum KOHOUT'YPUPOBAHME.
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B npouecce pa6ombl MOXHO OCYLUEeCTBIIATb MOHUTOPUHI, T.€. BU3yallbHO OTClieXuMBaTb U3IMEPAEMYHO
BENMMYMHY BCEX KaHaloB (TeKyLLI,VIe 3Haquvm). Kpome TOro, MOXHO OTClieXMnBaTb Ha CBETOAMOOHbIX MHOMKATOpax
CUrHanbl TEXHONOMMYECKOW CUrHaNu3auum npu NpeBbILLEHUM BEPXHETO UMM HWXKHEro npeaernoB OTKIIOHEHMS. Tak xe
C NOMOLLbKO CBETOANOAOHbIX MHONKATOPOB MOXHO HabnoaaTb 3a COCTOSAHUEM ANCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypvpoBaHme" BBOAAT NapameTpbl BXOAHbIX CUrHamoB, napameTpbl
CUrHanm3auumn OTKNOHEHWUW, NapameTpbl TUna ynpaBreHus, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOO0B U
CUCTEMHbIE NapameTpsbl.

MapameTpbl pasgeneHbl Mo rpynnam, Kaxgas u3 KOTOpbiX HasbiBaeTcsi "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (ANemMeHT HacTpOWKM) B 3TUX YPOBHSX HasbiBaeTcs "napameTtpom". lMapameTpbl, Mcnonb3yemble B
unHamkatope WMTM-100, crpynnupoBaHbl B [EeCATb YpOBHEW W npefcTaBneHbl Ha auarpamme (pucyHok 4.1).
HasHayeHuve ypoBHen KoHdWrypaumm ykasaHo B Tabnuue 4.1.

Mepexon B pexvm KoHdUrypaumm 1 HacTpoek ocyliectensietcs n3 pexvma PABOTA anutensHeiM, bonee
3-x cekyHa, HaxaTtuem knasuium [O].
Mocne atoro Ha uMdpoBOM AUCNEN BbIBOAUTCSA MEHIO BBOAA Naposis B Buae muratowmnx umdp: «0000».
C nomolubio knaeuw nporpammupoBanus [A], [ V] Ha gucnnee BeecTu naponb «0002» 1 KpaTKOBPEMEHHO
HaxaTb KnasuLly [0].
BHUMAHMUE!
Ecnun naponb BBeAeH He BepHO — nHaukaTop nepenget B pexum PABOTA.
Ecnun naponb BBeAeH BEPHO - TO UHAMKATOP nepenaeT B pexum KOHOUTYPALINN.

=5 Mepexop ocywecTsnsercs
2 8 @ anutensHbIM, Gonee 3 cekyHa,
2 w® HaxaTuem KHOMKW “MeH0” 1 BBoAa napons
o I “0002” Ha uncgpoBOM UHAMKaTOpe
|
ARt L > [DO1] < [SYS <> [SAVH
Qx
OHE Bonee 2 cekyHp
AT
58
>
% ~<~— [0000] [0O.tP) [00.id] (00.En
g >‘
2 Q
-
& E % g_ <~ (0000] [01.SC [01.ur] [01.u§ — [0000]
8|22 A A A B Z
g %’ g ; : : ( Tocne ssona aHaveHus =)
b4 g © napametpa “0001" u Haxatus
= s : , Knasuww “Bsin" npubop
V V v | asromam:qecm n?pew]eT J
<~———>[0000] [07.SF [fo.cO \Bpoxnu’Pabora’
A1_12HS

PucyHok 4.1 - [Juaepamma ypoeHel KoHghuaypauyuu u Hacmpoex
4.4.1 KondomrypupoBaHue npubopa

Mocne nepexoga B pexum kKoHurypauum Ha gucnnee NMAPAMETP 1 nosiButcsi HasBaHWe YpPOBHS
KoHdpurypauum: Al...SAVE. BeibpaTb COOTBETCTBYIOLUMI YPOBEHb knaBuliamun «3Hay. A» n «3Ha4. V¥ ».

Mocne BbIOOPa HYXXHOTO YPOBHS HYXXHO HaKaTb KPaTKOBPEMEHHO KIaBuLLy MOATBEPXAEHMWS [O]. Mocne
3TOro Ha Aucnnee NoSABUTCS HOMEP M Ha3BaHWe napameTpa.

BbiGpaB HeobGxoaumbli napameTp knaeuwamu [A], [V], OnNS UW3MEHeHUsT 3Ha4YeHusi napameTpa
HeobxoAMMO CHOBA KpaTKOBPEMEHHO HaxaTb knasuwy [Q].

Ha gucnnee B muz2amweM pexvme YCTAHOBUTCA 3Ha4eHWe napameTpa BbIGPaHHOroO MyHKTa MEHIO:
Hanpumep, «0001».

C nomowbio knasuw [A], [V], npy HeobBXOAMMOCTWU, NPOU3BECTM U3MEHeHWe 3HayeHusi BblGpaHHOro
napameTpa, KpaTkOBPeMeHHO HaxaTb knasuwy [] — npubop cHoBa nepenaeT B pexxum Bbibopa napameTpa.

C nomoLubto KnaBuw nporpammupoBaHns [A], [V] ycTaHOBUTL criegytowwmin HeoOXoaAMMbIN AM51 U3MEHEHUSI
MYHKT MEHI0, U T.4. NOKa Bce HeobxoanMble napameTpbl Ha 4aHHOM YPOBHE KOHUrypauum He 6yayT N3MeHeHbI.
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Ona Toro 4ytobbl BepHyTbCA K BbIOOPY YPOBHSA KOHMUrypauuu, HeobxoaMMO HaxaTb W yAepxuBaTb B
TeyeHue 2 cekyH KrnasuLly [0].

Hanee BbiGpaTb cnegyloWwnin ypoBeHb KOHMUrypauum, KOTOPbIA HYXHO W3MEHWUTb, W MOBTOPUTH
BbILLEN3NOXeHHble onepauun. W Tak Ao Tex nop, noka He B6yayT 3MeHeHbl BCe HyXXHble napameTpbl.

BbizBaTb ypoBeHb SAVE «5HuE» M coxpaHuTb Bce M3MEHEHHbIE 3HAYEHUS B SHEProHE3aBMCHMMON NamMsATy.
[Mpn coxpaHeHWn napameTpoB B 3HEProHe3aBMCUMOWN MaMATW BbIXOA U3 pexuma KOHdurypaumm ocyLuecTBnseTcs
aBTOMaTNYECKU.

Ecnn u3MeHeHHble napameTpbl He HYXXHO COXpaHATb B OHEProHe3aBMCMMOW naMaTn (napameTpbl
COXPaHATCA B ONEPaTUBHON NaMSATH), BbIXOA U3 pexuma KoHUrypaummn ocyLecTsnaeTca AnutenbHbim, 6onee 3-x
cekyHa, HaxaTheM knasuiun [O] Unu no MCTEYEHNN BPEMEHN 2-X MUHYT.

4.4.2 HasHa4yeHue ypoBHen KOHdUrypaumm

Tabnuuya 4.1 - HazHadeHue u uHOUKayusi yposHel KoOHguaypauyuu

Ha3HauyeHue ypoBHs HasBaHue UHaunkauusa
HacTpolika napameTpoB aHanoroBoro Bxoga AIN1 H 1M ,'
HacTpoiika napameTpoB aHarnoroBoro AOT H ’:
Bblxoga ]
HacTtponka napameTpoB ANCKPETHOIO DO1 d t |
BbIXOAA O |
HacTpoika napameTpoB curHanmsaumm ALRM H L N
AbBcumcchbl ONOPHbBIX TOYEK NHeapusauum LNX1 L i
aHarnoroBoro Bxoga nu |
OpavHaThbl ONOpHbIX TOYEK NIMHeapu3aumm LNY1 L n ]:f 'l
aHanoroBoro Bxoga
KanubpoBka aHanoroeoro Bxoga CLH E L ] ',
Koppekuusi aHanoroeoro Bxoga COR1 E or ',
Kanubposka aHanoroeoro Bbixoga AO CALO E H L O
O6wwue cucTemMHble HaCTPONKM SYS S ':‘ 5
CoxpaHeHne napameTpoB SAVE S H LJ E
3arpyska napameTpoB LOAD

B panbHenwem no TEKCTy pyKOBOACTBa MAET ccbinka Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHne YPOBHA, a YY — Homep nyHkTa meHio (cm. npun. ).

4.4.3 Pa3speweHne KoHcuUrypupoBaHuss wuHAuKatopa no cetn ModBus. 3anucb
napaMmeTpoB B 3HEProHe3aBMCUMYIO NamsTb. 3arpy3ka napameTpoB U3 3HEepProHe3aBUCUMOW
namsiTm

KoHcurypupoBaHne nHankatopa nponsBoauTCcs Kak C NepeaHern naHenu nHamkatopa, Tak u no npoToKony
ModBus (RTU) (B cnyyae 3akasa onuumn uHTepderica). Yepes nHtepdenc KoHdurypuposaHue nponsBoanTcst €
nomMoLLbio NporpaMmmMHoro npunoxenns MUK-koHdurypaTop (pacnpocTtpaHsieTcss 6ecnnaTHo).

Ons Toro 4tobbl n3bexaTb HEe CaHKUMOHUPOBAHHOINO W3MEHEHWUSI MapameTpoB KOHdUrypauum 4depes
MHTEPENC CYLLECTBYET ypOB8eHb 3awumbi AOCTYNa K pernctpam KoHdurypauuu. 3anpetuTb Unuv paspeluvTb
OOCTYN K 3TUM PErMcTpam MOXHO C BEPXHErO YPOBHS, a Takke B peXxume KoHurypauum nagukartopa.

4.4.3.1 PaspeweHue KoHdurypmupoBaHus no cetn ModBus

PaspelieHns koHpurypmpoaHusa no cetm ModBus paspeluaetca Ha BepxHEM YPOBHE 3anuCbio B perncTp
16 3HauyeHus «1». Ecnn B aTOM pernctpe HaxoauTcs «0», TO KOHPUrypupoBaHue Ha BEPXHEM YPOBHE 3anpeLLeHo.

C nepegHen naHenu wHAMKaTOpa paspelleHWe nporpaMMuUpoBaHNs OCYLLECTBNSETCA Ha YpOBHe
koHdpurypauum LOAD npu BbiGope napametpa LOAD.00=0001.

HeobxogMmMo NOMHWTbL, YTO MOCMe 3arpy3ku KoHdurypauum no cetu, HeobxoaMMo caenaTtb 3anucb
napamMeTpoB B 3HEPro3saBUCMMON NaMaTH.

4.4.3.2 3anucb NnapamMeTpoB B 3HEProHe3aBUCUMMYIO NaMATb

3anuck NnapameTpoB B 9HEProHe3aBMCUMYIO NaMsiTb Mpou3sooumcs crieaytowmum obpasom:

1) nponssecTn MoandKKaLmo BCeX HeOOXo0AMMbIX MapameTpoB.

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

3) HaxxaTb KnaBuLy [O].

4) Ha gucninee NMAPAMETP nosesaTtca cumsonbsl "Su u”, ykasbiBasg O TOM, YTO NPOMCXOAUT onepauus
3arnncu B 3HEProHe3aBnCMYIO NaMaTb.
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5) nocne ykasaHHbIX onepauuii BygeT npou3BedeHa 3anucb BCeX MOAMMUUMPOBaHHBIX NapameTpoB B
9HeproHesaBucumyto NamsATb. MNocne npoBeaeHuUst 3anvMcy napameTpoB Npubop nepenget B pexum PABOTA. Mocne
3anucu napameTp SAVE.01 aBTomaTtuyeckn yctaHaenmeaetcs B 0000.

4.4.3.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMON NaMsTn

[nsa 3arpy3kv napameTpoB HAaCTPOeK nonb3oBaTens Heobxoanmo:

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

2) HaxaTb knasuwy [O],

3) Ha gucnnee NMAPAMETP noseaAtca cumsonsl " Ld u", ykaseiBas 0 TOM, 4TO NpOMCXOAUT onepauus
3arpy3ku nonb3oBaTeNbCKMX HAaCTPOeK.

4) nocne ykasaHHbIX onepauun OyAayT 3arpyXeHbl BCe MONb3oBaTenbCKMe HacTpoviku. [locne sarpysku
napameTtp LOAD.01 aBTomaTu4eckn yctaHasnmsaetcs B 0000.

4.4.4 3arpy3Kka 3aBOACKMX HAacTPOeK MHAUKaTopa

[na 3arpy3kn napameTpoB HacTPOWKM NpeanpuaTMS M3rotoButens (ycTaHOBKa 3aBOACKMX 3HAYEHWN Mo
ymonyaHuio) Heobxoammo:

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

2) HaxaTb knasuwy [O],

3) Ha gucnnee MAPAMETP nosiBatca cumsonbl "Ld F", ykasbiBas O TOM, 4TO MPOMCXOAMT onepauus
3arpysku 3aBOACKMX HACTPOEeK.

4) nocne ykasaHHbIX onepauuy ByayT 3arpyxeHbl BCe 3aBOACKME HacTpoWnku. lNMocne 3arpysku napameTp
LOAD.02 aBTomaTtunyeckm yctaHasnusaetcs B 0000.

Heob6xodumo noMHUMBb:

1) 4TO nocne 3arpyskM HacTpoeKk Mpu HeobXoAMMOCTU HeobxoAuMO MPOM3BECTU 3annCb NapameTpoB B
SHEeproHesaBuCUMyl0 namsaTb (CM. pasgen 4.7.6), B MPOTMBHOM cCriydae 3arpyxeHHas uHdopmaunsa He Oyaet
COXpaHeHa npu OTKIMIOYEHUN NUTaHWA MHAMKaTOPa;

2) nocne 3arpy3kn 3aBOACKNX HAaCTPOEK, HACTPONKK nonb3oBaTens 6yayT NoTepsiHbl;

3) ecnn 3anucb B MamsaTb He MPOM3BOAMNACHL, TO MOCHE BbIKIMOYEHUS MUTaHWA, B MaMATM OCTaHyTCA
cTapble HaCTPOWKM.

4) 3aBOACKME HACTPOWMKN NOMb30BaTENb U3MEHUTb HE MOXET.

5 KannbpoBka n npoBepka npubopa

KanuGpoeka npubopa ocyLecTBnseTcs:

e Ha 3aBoge-nsrotoButene npu Bbinycke npubopa,
e [onb3oBartenem:

- PV CMeHe Tuna Aartyvka,

- MpW NOArOTOBKE K noBepke (kannbposke).

5.1 KanubpoBka aHanoroBoro Bxoga

Monb3oBaTenb MOXET W3MEHWTb KOHWIypauuio aHanoroBoro BxoAa TOMbKO Ha YHUMULMPOBAHHbIE
curHanbl 0(4)-20 mA n 0-10 B. lMepeHacTpoika Ha ApyrMe CurHanbl OCYLLECTBNSIETCH TOMbKO B YCIOBUSIX
npeanpuATUS-N3roToBMTenNs.

KannbpoBka nHgnkatopa nponssogmuTcs nocre noaroToBKU - yCTaHOBMEHUS COOTBETCTBYIOLMNX NepeMblvek
Ha mogyne BxoAa (cM. puc. 5.1 n Tabn. 5.1) n KoHUrypaLmm napameTpoB aHaNoroBbIX BXOA40B (CM. npunoxeHue ).

B pexume KoHdMrypaumm ycraHoBuTe crieaytoLime napameTpbl:
- TMN aHanoroBoro BXoAHoro curHana (nyHkt meHto AIN1.00),
- HWXKHUI Npegen pasmaxa wkanbl (MyHkTel MeHio AIN1.01),
- BEPXHU npefen pa3maxa Lwkanbl (nyHkTel MmeHo AIN1.02).

1) MNopgkntounTe k aHanorosomy Bxoady Al nHaukatopa WTM-100 06pasuoBbIf MICTOYHMK NOCTOSIHHOTO TOKa
COornacHo cxeme, npeacraBreHHon Ha puc. b.1.

2) Pexxunm KkannbpoBKU Ha4YanbHOro 3HaYeHUst LLKanbl 3mepeHns

YctaHoBuTe Ha gucnnee nyHkT [CLI] "Kanmbpoeka aHanorosoro Bxoga Al1", HaxmuTe knasuily [0] "
yctaHosuTe [00] "YcTaHOBKa HavanbHOro 3HadyeHus aHanorosoro Bxoga Al1". YcTtaHoB/TE Npy MOMOLLM MCTOYHMKA
MOCTOSIHHOIO TOKa BEMWUYMHY curHana, pasHyto 0 MA (unm 4 MA) B 3aBUCMMOCTM OT TUMa BXOAHOIO CUrHana kaHana,
cooTBeTcTBytoLyto 0% AnanasoHa. Haxmute knasuiuy [0].
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Bo3moxHbI ABa BapraHTa KanubpoBku:

- py4Has kanubpoBka - Haxxumas knasuwu [A] vunu [ V], ycTaHOBUTE Ha AMCNnee 3Ha4YeHue B TEXHUYECKUX
enuHuLax, cootsetcTaytollee 0% AvanasoHa. Haxmute knasuy [O];

- aBTOMaTnyeckasa kannbposka — HaXxXMuUTe ogHoBpeMeHHO knasuwwmn [A] v [ V]. Mpu aTOM AOMKHBI HAYaTb
OOHOBPEMEHHO MWratb MHAMKaTopbl curHanusaumn A v V. MOBTOPHO HaXMUTe OOHOBPEMEHHO knasumn [A] u
[ V1. Ha pucnnee gomxkHo 3admkcupoBaTbes 3HaveHne, cooTBeTcTByolee 0% avanasoHa.

3) Pexxnm KannbpoBKN KOHEYHOTO 3HAYEHMWS LKambl M3MepeHnst

YctaHosuTe [01] "YcTaHoBKa KOHEYHOro 3HadeHus aHanorosoro Bxoda Al1 (kaHan 1)". YctaHosuTe npu
MOMOLLM UCTOYHMKA MOCTOAHHOIO TOKa BENWYMHY curHana, pasHyto 20 mMA (unu 5 MA) B 3aBMCMMOCTM OT Tuna
BXOJHOro curHana kaHana, cootsetcTaytowlyto 100% guanasoHa. Haxmute knasuiy [0].
[MpoBeauTte kanMBpPoBKY aHaANOrMYHO NYHKTY 2.

4) ina 6onee To4HOM KanMBPOBKM kaHana nosTopute onepauun 1 — 3 HECKONbKO pas.

Heob6xodumMo nomMHumb, 4TO nNOCMe NpoBedeHUss KanubpoBkM HeobXoauMMO NPOU3BECTM 3arnucb
napameTpoB B 3HEProHe3aBUCUMYIO MamsATb (B MeHI0 kKoHdurypaumm yctaHosutb [SAVE.01] = 0001), B npoTUBHOM
cnyyae BBefeHHas nHdopmaums He ByaeT coxpaHeHa Npu OTKIMIOYEHUU MUTaHUS MHAMKaTopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce pyyHon kannbposku He TpebyeTtcsa ToyHoro pasBeHcTBa curHanos 0% wn 100% gwanasowa.
Hanpvmep, MoXHO npoBoaMTb KannbpoBky Ansa curHanoB 2% u 98% pAgwanas3oHa. BaxHo nuvwb TO, 4TOObLI MO
UMPOBOMY MHAMKATOPY YCTAHOBWTb 3HAYEHWE, MakCHManbHO GnM3koe K YCTAaHOBMEHHOMY 3HAYEHWI0 BXOOHOTO
curHana.

[ns noBbIWEHNA TOYHOCTU WU3MEPEHUA BXOAHbIX AHANoOroBblIX CWUrHanoB [OMyCKaeTcs KanvbpoBKy
npou3BoanTb ANA BCew Lenu npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX NpeobpasoBaTenen curHanos.
Hanpumep, onsa BxogHoW uenu: amyuk — npeobpasoeamersib — uHOukamop MTM-100 UCTOYHUK 06GpasLoBOro
CurHana nogkn4aeTcss BMECTO AaTyuka, a onepaums kanMbpoBKM BXOQHOIO CUrHana nponsBOAMTCS Ha MHAMKaToOpe
NTM-100.

Ho B aTom cnyyae Heo6X04MMO NOMHUTb, YTO BO3MOXHA TOMNbKO py4YHasi kKanmbposka!l

Tabnuya 5.1 - Tunbl damyukos, MOJIOKEeHUsI NePeMbIHeK U peKoMeHOyeMble rnpedesibi Kanubposku O pa3HbiX mMurnog 8X00HbIX
cuzHasoe

Ko. MonoxeHune MbenenbHbIe MpepenbHble 3Ha4eHUsA BXOQHONO cUrHana npu
on:a Tun nepeMbIYKu MHAMHM[F:yeAMbIe 3HAYEHNS: KanubpoBke npubopa
gatyvka | JP1 Ha nnate HavyanbHoe KoHeuHoe
[AIN1.00] npubopa npu KanubpoBKe Npubopa 3HAYEHMe 3HAYEHME
0-5 MA 2-3 0 mA 5 MA
0001 0_20MMA {2_3} MHMOé%é};HOO()éJ?I;ﬁHbIX 0 mA ZOMMA
4-20 MA | [2-3] 4 mA 20 MA
0-10B (1-2] TEXHUYECKUX eanHMLax 0B 08

5.2 KannbpoBKa aHanoroeoro Bbixoaa

KannbpoBka aHanoroBoro BbiIxoga NPOW3BOAUTCA NOCNEe MOATOTOBKW - YCTAHOBIEHWUSI COOTBETCTBYHOLLMX
nepemblyek Ha Moayne Bbixoga (cM. puc. 5.1 n Tabn. 5.2).

YpoBeHb KanubpoBKM aHanoroBoro Bbixoda WUMeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
AN MHAMKaUMM aHanoroBoro Bbixoda B %. MeHss 3HadyeHue 3Toro napameTpa, MOXHO NPOBECTU NPOBEPKY BbIXOAa.

MyHktel CALO.01 n CALO.02 wucnonb3yloTcd Ans KanubpoBKUM HavyarbHOTO M KOHEYHOro 3HayeHus
aHanoroBoro BbixoAa. Nopsaaok kanubpoBKM CneayoLwmnii:

1) TMNopkniounte Kk aHanoroBomy Bbixogy AO uvHOMkaTopa 006pasuoBbI M3MEpPUTENbHbLIM Npubop —
MUNIMaMnepmeTp NOCTOSHHOIO TOKa.

2) B pexume koHdurypaumm yctaHosute napametp CALO.01 "KanubGpoBka HavanbHOro 3HayYeHusi
aHanorosoro Bbixoga AO".

3) Haxumasn knasuwmn [A] vnn [V] ycTaHOBMTE BEMMYMHY BLIXOQHOMO CUrHama no MunnMamnepmeTpy
paBHyto 0 MA (nnu 4 mA), cootBeTcTBytoLyo 0% gnanasoHa, B 3aBUCUMOCTU OT UCMOJTHEHNS KaHana.

4) HaxaTb knaeuy [O].

5) YcraHoBuTtb napametp CALO.02 "KanmbpoBka KOHEYHOro 3Ha4eHnst aHanoroeoro Beixoga AQO"
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6) Haxumas knasuwmn [A] nnm [V] ycTaHOBMTE BENWYUHY BbIXOAHOMO CUrHanma Mo MunnuamnepmeTpy
paBHyto 5 MA (unu 20 MA), cooTeeTcTByloLWYo 100% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.
7) Haxatb knasuwy [O].

8) [nsa 6onee To4HOM KaJ'IVI6p0BKVI KaHana UMKnm4eckn nosTopuTe onepaunio HECKOJIbKO pas.

Heobxodumo nomHUMBb, 4TO Nocne NpoBeAeHUst KannbpoBKKM HEOBXOAMMO NPOM3BECTH 3annCb NapameTpoB
B 9HEproHe3aBUCHMYIO NaMsATb, B MNPOTMBHOM Cllyyae BBefeHHasi MHdopmauusi He OydeT coxpaHeHa npu

OTKIIOYEHUN NUTaHNUA UHOMKaTopa.

Tabnuua 5.2 - Tunbl amyuKkos, roIoXeHUs nepeMblHeK U pekomeHOyemble npedernbi Kanubposku 0718 pasHbIX MuUno8 8X0OHbIX

cueHanos
MonoxeHune MpepenbHbIe 3HaYE€HUA BXOQHOro
Tun nepembiyku JP1 Ha MpeaenbHble UHAMLMPYEMbIe 3Ha4YE€HUA NpU curHana npv kanubpoBke npuéopa
Bbixoaa nnarte aHanorosoro kanubpoBke npubopa HavanbHoe KoHeuHoe
BbIxoAa 3Ha4YeHue 3HaYeHue
0-5 mA [2-3] o 0 mA 5 MA
0-20 mA_| [1-2] vnu B yCTaHOBJ'Igll-i?-iI.:.I.X1Toe(:(.I?VIfeCKVIX eanHuLax 0 mA 20 mA
4-20 mA | [1-2] 4 mA 20 A

lMnama aHano208020 ebixoda

_I JP1

PucyHok 5.1 — lMonoxeHue nepembidek Ha raame rpubopa u Ha Modysie aHaI0208020 8bIxoda

6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHus

TexHunyeckoe OGCHY)KMBaHMe 3aKn4yaeTcAa B nposegeHnmn pa60T MO KOHTPOJIKO TEXHNYECKOIo COCTOAHNA U

nocneaywuwemMy  yctpaHeHuio  HeOOCTaTKOB,
O6CJ'Iy)KI/IBaHI/IlO, BbINONMHAEMOMY C yCTaHOBJ'IeHHOI7I nepnogn4vHoOCTbIO, ANUTENbHOCTLIO N B onpegerieHHOM nopsake;

YCTPaHEHNIO OTKa30B, BLIMNOMHEHME KOTOPbIX BO3MOXHO CuNamu nepcoHana,

obcnyxnBaHue.

6.2 Mepbl 6e3onacHocTH

MpeHeGpexxeHne MepamMmu NPefOCTOPOXKHOCTU MU NMpaBUlaMU IKCNNyaTauuMm MOXeT cTaTb NMPUYNHOMN

TPaBMUPOBaHMUSI MepcoHana unu nospexaeHus o6opyaosaHus!
Ona o6GecneyeHns Ge3onacHOro Mcnonb3oBaHUs 06OPYAOBaHMA HEYKOCHUTENbHO BbIMOMHANTE

yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ UTM-100 ecTb nopaxatowiee OeACTBUE IMEKTPUYECKOro TOKa.

NCTOYHMKOM OMacHOCTM ecTb TOKOBEAYLLME YacTU, KOTOpble HAaXoAaTCs NoA HanpsKeHneM.
6.2.2 K aKkcnnyaTaumMu uHOMKaTOpa [OOMycKaloTcs nuua, UMelollMe paspelleHue Ans paboTsbl

3reKTpoycTaHoBKax HanpsikeHeM Ao 1000 B v nsyymBLuMe pyKOBOACTBO MO 3KCnlyaTauuy B MOSIHOM o6beMe.

BbIABIIEHHbIX B NpoLecCce KOHTPONA; I'IpO(bI/IJ'IaKTVI‘-IeCKOMy

BbINOJTHAKOLLEro TexHn4yeckoe
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6.2.3 OkcnnyaTtaums vHOMKaTOpa paspeluaeTcsi MpU HanMuuM UHCTPYKUMKM NO TexHuke 6Ge3onacHocTH,
YyTBEPXOEHHON npeanpusTueM-notpebutenem B yCTaHOBMEHHOM MNOPSiAKE W yuuTbiBawowen cneunduky
NMPUMEHEHNS WHAOMKaAToOpa Ha KOHKpPeTHOM obbekTe. [lpu MOHTaxe, Hanagke W aKkcnnyatauum Heobxoanmo
pykoBoacTteoBaTbcs [JHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodwunakTudeckne paboTbl [OMKHbI MPOBOAUTLCA MPWU  OTKMNIOYEHHOM
3MeKTPOoNUTaHnN.

6.2.5 lMpn pasbopke MHAMKaTopa ONSA YCTPaHEeHUs HeucripaBHOCTEN NPMBOP AOMKEH ObiTb OTKMIOYEH OT
CeTW ANEeKTPONUTaHUS.

7 XpaHeHue U TpaHCNopTUpPOBaHMe

7.1 YcnoBuA XpaHeHus nHgmkatopa

7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He Gonblue 1 roga.

7.1.2 WNHpukaTtop [OSMKEH XpPaHUTbCA B CYXOM W BEHTUNMPYEMOM MOMELLEHMU Mpu TemnepaTtype
okpyxatowero Bosgyxa oT MuHyc 40 °C go nmtoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHgeHcauun Bnaru). laHHble TpeboBaHUs ABNAOTCA pEKOMEHAYEMbIMMU.

7.1.3 Bosagyx B nomMeLleHun He JOMKeH codepxaTb MbiNvM U MPUMECHU arpecCuMBHbLIX MapoB U rasos,
BbI3blBaIOLLMX KOPPO3WNIO (B YACTHOCTU: ra3oB, CoAepXKaLlnx CEPHUCTbIE COEAMHEHUS NNN aMMUaK).

7.1.4 B npouecce XpaHeHUs WM 3KChfyaTauuMu He Knagute Tshkenble npegmeTbl Ha npubop n He
nogBepraniTe ero HWKakoMy MeXaHW4YecKOMYy BO3OEeNCTBUIO, TaK Kak YCTPOWCTBO MOXeT AedopMuMpoBaTbCH U
noBpeanTbLCS.

7.2 YcnoBuA TpaHCNoOpPTUpOBaHNA NHANKaTOpa

7.2.1 TpaHcnopTupoBaHWe MHOUKAaTopa B YMaKOBKE NPEANpUATUSA-U3rOTOBUTENS OCYLLECTBNSAETCA BCEMU
BMAAMM TpaHCNopTa B KPbITbIX TPAHCMOPTHBLIX CPeACTBaX. TpaHCNopTUpOBaHWe camorieTaMm AOMKHO BbIMOMHATLCA
TONbKO B OTaNIMBaeMbIX repMEeTU3MPOBAHHbBIX OTCEKAX.

7.2.2 VHgvkaTtop AOMKEeH TPaHCMOPTUPOBATLCA B KNMMATMYECKMX YCIOBUSIX, KOTOpPbIE COOTBETCTBYIOT
ycrnoBusiM xpaHeHust 5 cornacHo FOCT 15150, Ho npu gaBneHun He Huxe 35,6 kla 1 TemnepaType He HUXEe MUHYC
40 °C unu B ycnoBusix 3 npu MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi norpy3o-pasrpy304HbIX paboT M TPaHCMOpPTUPOBaHWM 3anakoBaHHbIA NpMbop He LOIKeH
noaBepratbCsl pe3kMM yaapaM U BNUSHUIO aTMOcepHbIX ocagkoB. Cnocob pasmelleHusi Ha TpaHCNopTHOM
cpencTBe AOIMKEH UCKIMYaTh NepemeLleHne niankatopa.

7.2.4 Tepen pacnakoBbIBAHNEM MOCIIE TPAHCMOPTUPOBAHMSA MPU OTPULATENbLHOM TeMnepaType MHOAUKaTop
HeobX0aMMO BblaepXaTb B TeYeHMe 3 4acoB B YCNoBUsix xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM usroroBuTens

8.1 MpoussoauTenb rapaHTUpyeT COOTBETCTBUE MHAMKATOPA TEXHMUYECKMM ycrioBuam TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagky 1 aKkcnnyaTaumm, ykasaHHbIX B HACTOSALLEM PYKOBOACTBE, NOTPeOMTEND NULLIAETCS NpaBa Ha rapaHTuio.

8.2 lapaHTWIHBIN CpPOK 3KchnyaTauum - 5 neT co AHA OTrpy3ku umHAMKaTopa. [apaHTWiAHBIN CPOK
aKcnnyaTaumMu MHOMKATOPOB, KOTOPbIe MOCTaBMSATCA Ha 3KCNopT - 18 mecsAueB Co AHA NpOcnefoBaHUs UX Yepes
rocyAapCTBEHHYIO rpaHuLy YKpauHbl.

8.3 Mo pgoroBopeHHOCTW € NoTpebuTenem npeanpusaTUe-M3roToBUTENb OCYLLECTBNSET nocrerapaHTUiiHoe
TeXHUYeckoe O0OCnyXMBaHWe, TEXHUYECKYID MOAAEPXKKY W TeXHWYeCKMe KOHCynbTauuu Mo BCeM BuAaM CBOEN

NpoAYKLUU.
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MpunoxeHus

NMpunoxeHune A - FlabapuTHblIe U NpUcoeaUHUTENbHLbIE
pa3mepbl UTM-100

Pasmepbi yughpoebix UHOUKaMopos: NMAPAMETP
o |
'. 20
Il'.‘f '

13
Pucyrok A.1 — BHewHut 8ud uHdukamopa UTM-100
Bud Bud Bud
c3adu c6oky criepedu
UTM-100
I — *
106

|
135 max (MoumaxHas 2ny6uHa)

PekomeHdyemasi monuwuHa wuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHblie pa3mepsbi

Pa3memka omeepcmul Ha wjume

! 150 min

100 min|

_____ I R I 45 %06

92 +0,8

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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NMpunoxeHue b - NogknoyeHne nHaukatopa. Cxembl
BHELUHMX COeAUHEHUHN

MpunoxeHune b.1 MogkniovyeHne BHeWHUX CUrHanoB K nHamkatopy UTM-100

TpaHsucrop

Pene

[uTanue
~220V

Pene

TpaHaucrop H |@' ks"mi

NTC

o a) Al+DO

‘BEEEEEEE
PR AN
WA e

2-nposoaHon |4+ |

aTinK ti8-48’
3-NpoBOAHOIM

OAaTYMK

T c)Al+24V.

PucyHok b.1 - [odkmtoveHue sHewHux yenel K uHoukamopy UTM-100:
a) NOOKIYeHUe Npu ycro8uuU 3aka3a onuyuu OUCKPemHo20 8bixo0a;
b) nodknroHeHue npu ycrnosuu 3akala onyuu aHam0208020 8bIXx00a;
c) npumep NOOKIIHYEHUs acCUBHO20 aHarn0208020 damyuka no 2-npo8odHou unu 3-npogodHOU cxeme (Mpu ycrnosuu 3akasa
8HYMPEHHE20 UCMOYHUKa rnumaHusi)
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anﬂO)KeHMe B.2 PekomeHgaumm no noaknoYeHUo ANCKPETHbIX CUrHanosB

MpunoxeHue bB.2.1 PekomeHaauMu noO nNOAKMIOYEHUK WHAYKTUBHOW Harpysku Ans
MeXaHu4ecKoro pene

B uensax nepemMeHHOro Toka AN MNOAKIMIOMEHUA WMHAYKTUBHBLIX HArpy3ok K OUCKPETHOMY perenHomy
BbIXOZHOMY CUrHany pekomeHayeTcs ncnonb3oBatb RC-gemMnoupyoLLyto Lemnouyky.

Mpumep Takow cxembl n306paxeH Ha pucyHke b.2.

PekomeHayeTcs ans uenen nepemMeHHoro Toka HanpsbkeHunem 220 B Bmecto RC-uLenoykn mcnonb3oBaTb
Bapuctop CH2-1 Ha HanpsikeHue 420 B. [MpumeHeHve BapucTopa NO3BOMsieT NPefoTBPaTUTb HE TOMbKO
WHOYKTMBHbIE HABOOKM, HO M noracuTb GonbluMe BCNECKU CUrHana, BO3HMKaOLME B CUMOBbIX LENAX NUTaHWS OT
apyroro obopynoBaHus.

roe, R1 - peanctop MJIT-1-39 Om-5%;
C1 - koHgeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - uHayKTMBHasA Harpyska.

PucyHok b.2 — Cxema noOkoYeHUs1 UHOYKMUBHOU Haepy3KU K MEXaHU4YeCKOMY pere
MpunoxeHue B.2.2 PekomeHpaumMm No NoAaKNOYEeHNI0 TPAH3UCTOPHbIX BbIXOAOB

Mpu noakniYeHMN WHAOYKTUBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, cOneHouabl M T.M.) K
OVCKPETHBIM TPaH3UCTOPHBLIM BbIXOA4AM PErynsatopa, BO n3bexaHne BbiIxo[a 13 CTpOs BbIXOOAHOIO TpPaH3ucTopa us-
3a OonbLIOro TOKa CaMOWMHAYKUMKW, napannenbHo Harpy3ke (obmoTke pene) HeobxoduMo YycTaHaBnvBaTb
6nokvpytowmii auoa VD — cm. pucyHok B.1. BHelwHui guon ycTaHaBnuMBaTb Ha KaXOoOM KaHarne, K KOTOPOMYy
NnoaKMyYeHa MHOYKTMBHAsA Harpy3ka.

Tun yctaHaBnuBaemoro avopda KO209, KO258, 1N4004...1N4007 wnu aHanornmyHblA, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100 B, npsimon Tok 0.5 A.

MpunoxeHune B.3 Cxema nogknioyeHusa uHtepdenca RS-485

MpeobpaszoBaTtenb NHTepdencos
Brn-485 (RS232/485), nnu
BNn-52 (USB/ RS485)

L o 1200m
R1
A+ RS485
RZD :l“
B-
saseefecdt LO
RGN
- , A+ B- A+ B- A+ B-| [o32npueopos | A* B A+ B-
[RS232nnn USB 01 02 03 30 31
utm-100|  [utm-1118|  |UTM-111 MTP-8 MMK-21

PucyHok B.5 - OpeaHu3auyusi uHmepgbelicHOU c853U Mex0y KOMIMbIoMePOM U UHOUKamopamu Uil KoHmposnepamu

1. K komnbloTepy MOXeT ObITb nogkntoyeHo 0o 32 npubopos, BKoyasa npeobpasoBaTtenib UHTEPdENCOB
Brn-485 (brin-52).

2. O6wasn gnuHa kabenbHOM NMHUKN CBSI3N He AormkHa npesbiwaTe 1200M. 3aBUCUMOCTb MakcuUmarnbHOMN
ONWHBI TIMHAK CBA3W.
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3. B ka4yecTBe kabenbHOW NUHUKN CBA3M NPeanoYTUTENBHO UCMNOSb30BaTh 3KPAaHNPOBAHHYO BUTYIO Napy.

4. InvHa oTBeTBNEeHUn Lo, JomkHa ObiTb K&K MOXHO MEHbLLEN.

5. K uHTepdericHbiM Bxogam npuOOpPOB, PaCMOSIOKEHHbIM B KpamHMX TOYKaX COEOUHUTENTbHOW ITMHWUK
Heo6XoAMMO MOAKMYMTE [ABa TepMUHanbHbIX pe3ucTopa conpoTtmeneHnem 120 Om (R1 n R2). lNMogknioyeHne
pesncTopoB K uHAMKatopam unu koHTpornepam NeNe 01 — 30 He Tpebyetcda. NogknioyeHne TepMUHAanbHbIX
pesucTopoB B 6rioke npeobpasoBaHusa nHtepdericos bINN-485 (BINiN-52) cmotpute B PO Ha BliA-485 (BINA-52).

MopkniodyeHne TepMuHanbHOro pesuctopa B uHaukatope WTM-100 ocywectBnseTca C MOMOLLbIO
nepembidkn JP3 (cm. puc. 5.1, ctp. 19), pasmelLeHHON Ha nnarte npoueccopa BHYTPU MHAMKaTopa. 3aMKHyToe
coctosHne JP3 cooTBeTCTBYET NOOKMIOYEHHOMY TEPMUHANBHOMY PE3UCTOPY.

MpumeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU MpUEMO-NepeaaTynkoB, MPUCOEAMHEHHbIE K OAHOW OOLier nepegaroluen nvHuK,
AOIMKHbI COrNacoBbIBaTbCA TOMBKO B ABYX KpaliHUX Toukax. [InvHa oTBETBNEHMIN AOMKHa ObITb Kak MOXHO MEHbLLEN.

2. HeobxoammocTb aKpaHMpoBaHus kabernen, No KOTOpbIM NepejaeTcs MHOpPMaUus, 3aBUCUT OT ANUHbI
KabenbHbIX CBA3eM U OT YPOBHSA MOMEX B 30He NPOKNaakun kabens.

3. MpumeHeHne akpaHNpPOBaHHOW BUTOWN Napbl B MPOMBILLUMEHHBIX YCIOBUAX SBASETCH NPeAnoYTUTENbHbIM,
NMOCKOIbKY 3TO obecneynBaeT NonyvyeHne BbICOKOrO COOTHOLLEHNS CUrHan/Wwym v 3awmuTy OT CUH(a3HON NOMEXW.

NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLMMU

MwukponpoueccopHbin uHamkatop WTM-100 moxeT o6ecnednTb BbINOMHEHUE KOMMYHUKALIMOHHOW (OYHKLNN
no uHtepdency RS-485, nossonswolien KOHTponupoBaTb M MoguduumpoBaTb €ro napameTpbl Npyu NOMOLLM
BHELLHEro yCTponcTea (KomMnboTepa, MUKPONPOLLECCOPHOW CUCTEMbI YNpaBeHuns).

WHTepdeic npegHasHayveH ans koHdurypuposaHusi npubopa, 4N UCMoNb30BaHWs B Ka4ecTBe YAareHHOro
npubopa npu paboTe B COBPEMEHHLIX CETSX yrnpaBneHus u cbopa mHdbopmauun (Npuema-nepenadv KoMaHg u
AaHHbix), SCADA cuctemax u 1.n.

MpoTokonom cBa3n no nHTepdency RS-485 sensaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons  paboTel HeobGXOAMMO YCTAHOBUTH CKOPOCTb OOMeHa [AaHHbIMU Mexay uHaukatopom wu [1K,
ycTaHaBnuBaeTcs Ha yposHe SYS B napametpe 03.br:

[SYS_03.br] CkopocTb, 6ut/c
0000 2400
0001 4800
0002 9600
0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

Mpn obmeHe No MHTepdENCHOMY KaHany CBsi3W, €Crnv NMPOMCXOAMT nepefada AaHHbIX OT MHOUKaTopa B
ceTb, Ha nepegHen naHenn ATM muraet nHgukatop IHT.

MporpammHo gocTynHele pernctpbl uHavkaTtopa MTM-100 npuBeaeHsl B Tabnuue B.1.

Hoctyn k pernctpam nporpaMMMpOBaHUS U KOHGWUrypaumMu paspellaeTcsi B Cnyvyae 3anvucu B perncrp
paspeLueHus nporpammmpoBaHnsa Ne16 3HaueHnsa "1", 3Ha4eHne KOTOPOro MOXXHO U3MEHUTb KaK C NepeaHern naHenm
uHavkatopa MTM-100, Tak n ¢ MK.
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MpunoxeHue B.1 MporpammHo AocTynHble perucTpbl uHAnkKatopa UTM-100

Tabnuuya B.1 — [MpoepammHo docmyrnHble peaucmpbl uHOukamopa UTM-100

o= -
I 0 ©
SE3 B H
=
3 ,§ g g o ®opmar MyHkr aMMeHOBaHue nNapamMeTpa [Ouana3oH n3meHeHus
£29 c AHHBIX MEHIO (AecATUYHbIE 3HaYeHUA)
3 %c [ A
o
ece©°
PervicTp uaeHTUdVKaLmMmu uHaukaTopa: %142077 aD)EC (aravenme
03 0 INT SYS.03 Mn.6ainT - kop (Mmogens) nHamkatopa 91 DEC, P P .
Cr.6ai 6 31 DEC 1F 5B HEX (no-6aiTHO)
T.6aliT - Bepcusi nporp. obecrneveHust 3191 DEC (no-6aiitHo)
MepeaHsas .
03 /06 1 INT HaHerNb 3HauveHne nsmepsieMon sennyinHbl PV1 OT MuHyc 9999 no 9999
03 /06 BYTE Bbixog DO Pernctp coctosHus guckpetHoro Bbixoga DO1 0 — otkn., 1 —BKn.
03 /06 INT Mepearns CocCTOsiHME KBUTUPOBaHUSA 0 - He ksuTUpOBaHO
naHernb 1 — KBUTMPOBaHO
CocTosHue curHanusaumm (CM.npumeyaHune 6): MoBuTHO
03 7 INT I'Ire]g'_e'g,g:ﬂ mnagwmit 6anT (6utsl DO-D3) — curHanmsaums MIN, (E))O_ B%p—MII:"\)r B‘;‘Xbi% 310;1
K/T:;umm 6ant (butel D8-D11) — curHanusaums D1. D9 - PV2. D3 D11—F2,
03/06 (8.9) FLOAT MepenHsas 3HayeHune N3MEPAEMON BEMNINHI PV1 (c OT MuHyc 9999 A0 9999
naHernb nna.BatoLLen 3ansTown)
0 — 3anpeLueHo,
03 /06 16 BYTE LOAD.00 PaspelueHne nporpaMmmpoBaHus 1 — paspeLueHo
03/06 18 INT AIN1.00 Twn aHanoroBoro BxogHoro curHana Al1 Ot 0000 go 0017
03 /06 20 INT AIN1.01 HwxHW npegen wkanbl BxogHoro curHana Al1l OT muHyc 9999 go 9999
03 /06 22 INT AIN1.02 BepxHun npegen wkansl BxogHoro curHana Al1 OT MuHyc 9999 no 9999
03706 24 INT AIN1.03 [MonoxeHne aeuumanbHOro pasgenurens 0 — «xxXXx», 1T — «XXX,X»,
BXogHoro curHana Al1 2 — XX, XX, 3 — €X,XXX»
MocTosiHHasn BpemeHn BXOAHOro LmdgpoBoro *
03/06 26 INT AIN1.04 bMnbTPa BXOAHOrO cirHana All Ot 000,0 go 060,0
03/06 8 INT AIN1.05 MakcumanbHas AnMTenNbHOCTb UMMNYTbCHOWN OT 0000 [0 005,0*
nomexu BxogHoro curHana Al1
03/06 30 BYTE AIN1.07 MeTop TemnepaTypHOI KOPPEKLIMM BXOOHBIX 0 — py4Has
CUrHanoB Tepmonap BxogHoro curHana Al1 1 — aBTOMaTn4eckas
3HayeHne TemnepaTypbl B PEXUME pyYHOW
03 /06 32 INT AIN1.08 KOPPEKLUMM BXOAHbIX curHanos oT Tepmonap ans | OT muHyc 099,9 no 999,9*
BXxoAHoro curHana Al1
03/06 34 INT COR1.01 | KoadbduumenT koppekunm (cmeluerme) OT MuHyc 9999 A0 9999
BxoaHoro curHana Al1
03 /06 48 INT DOT1.00 Jlorvka paboTbl guckpeTHoro Bbixoga DO1 Ot 0000 go 0006
00,00* — ctaTnyeckuin
03 /06 52 INT DOT1.02 Tun curHana guckpeTtHoro Bbixoga DO1 00,01 — 99,99* —
VMNYNbCHbIN
B gmanasoHe wkanbl
03 /06 (54.55) FLOAT DOT1.03 Ycraka MIN guckpeTtHoro Beixoga DO1 BLIBPAHHOTO TUNA AATUVKA
03/06 (58.59) FLOAT DOT1.04 YcraBka MAX guckpeTHoro Beixoga DO1 B AvanasoHe Wwkank
BbIOPAHHOIO TUNa gaTyvka
03 /06 (62.63) FLOAT DOT1.05 'vcTepesuc BeixogHoro yctpoinctea DO1, DO2 OT MuHyc 9999 no 9999
KonunyecTBo y4acTkoB nHeapu3aLmmn BXOAHOIO 0000-0039 — ansa 1-ro 6noka
03/06 97 INT AIN1.06 curHana Al1 0000-0019 — gns 2-ro 6noka
03/06 | 99-118 INT | LNX1.00-19 | AGCLMCCbI OMOPHBIX TOUSK MMHEapU3aLMY OT 00,00 A0 99,99*
BXxoAHoro curHana Al1
03/06 | 139-158 INT LNY1.00-19 | OPAHATLI ONOPHLIX TOUEK NMHEAPU3ALNM OT MuHyc 9999 A0 9999
BXoAHoro curHana Al1
03/06 200 INT CLI.00 3HayeHue kanMbpoBKM Ha4YanNbHOro 3HaYEHUs! OT MHyC 9999 710 9999
wkansl 1 1 2 6noka
03/06 202 INT CLI1.01 3HayeHue kanMbpoBKM KOHEYHOTO 3HaYEHUS OT MuHyC 9999 710 9999
wkansl 1 1 2 6noka
03706 204 INT CALO.01 3HayeHnwne kanubposku MIN n1 MAX aHanorosoro OT MuHyc 9999 A0 9999
Bbixoga AO
03/06 206 INT SYS.13 | SHaueHve KoppeKuum nokasanuii AaTuvka OT MuHyc 9999 o 9999
TEPMOKOMMEHCaLMK
03 217 INT SAVE.O1 CoxpaHeHue Nosb30BaTeNbCKUX HACTPOEK 0000, 0001 — 3anucaTtb
03 218 INT SYS.02 TaI/IM-?yT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 710 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep MHAMKaTopa B ceTu) OT 0000 po 0255
03 220 INT SYS.01 CkopocTb 06MeHa OT1 0000 o 0012
MpumeyaHus.

1. Mpu ynotpebnexun crnosa 6ok MeeTcst B BUAY (PYHKLMOHAMbHbLIN 6110k HopManusauum 1 MaclLTabnpoBaHus.
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2. UnpnkaTtop NTM-110 obmeHnBaeTca aaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTaHaapTHbIN
npoTokon 6e3 noaaepkku rpynnoBoro ynpaBneHust AUCKPETHLIMU CUTHaNamu.

3. (p1.p2) — perucTpebl, KOTOpPble OTBEYAIOT 3a OAHO ONpeAeNieHHoe 3HaYeHWe C MnraBaroLLen 3ansTon.

4. (*) OaHHoe uncrno npeacTaBneHo B peructpe uenbiM 6e3 geuumanbHoOro pasgenvrens (3andton). Hanpumep, ecnuv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

5. Peructp 16 «Pa3peweHue npozpaMMupo8aHusi», B Cllyyae YCTaHOBKWM €ro 3HayeHusi B «1», paspeluaet nsmeHeHue
KOHdMrypaumoHHbix permctpoB No 18-210. YcTaHoBKy «Pa3peweHue rnpoepamMmMupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHArbHOW
OBM unu ¢ nepegrent naHenu nHgukatopa (yposeHbs LOAD.00). MNpu Hanuumm B 16 pernctpe «0» OOCTYMHbI ANS M3MEHEHWs
TONbKO PerucTpbl onepaTMBHOrO ynpasneHust 1-15, a octanbHble ANs YTeHWs.

6. MobutHoe nNpeacTaBneHve peructpa curHanuaauum 7 (PV — usmepsiemas BenuuuHa, F - Bbixoa dyHKL.6moka):

But 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1

0
B o [ [ [ ey o [ [P [P
®-k ko 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6ant (curHanmsaums MIN)

Mpunoxexune B.2 MODBUS npotokon
B.2.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPMHUMaeTCA U NepefaeTcA Npubopamu, cneayoOLWNA:

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

Kagp Modbus coobuieHusa cneayoLmin:

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

Foe k<16 — komnu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
perncTpoB, TO 3TO yKa3biBaeT Ha OWMOOYHbIN 3anpoc (koA Oowmnbkm 2).

B.2.2 Device Address. Agpec ycTponcTBa

Appec wnHaoukaTopa (slave-yctporictBa) B cetn (1-255), no kotopomy obpauwiaetcs SCADA cucrtema
(master-ycTpoiicTBO) cO CBOMM 3anpocom. Koraa yaaneHHblii npubop nocbinaet CBOW OTBET, OH pa3MellaeT 3T0T ke
(cobcTBEHHBIN) agpec B 3TOM nore, 4Tobbl master-ycTpoicTBO 3Harno, kakoe slave-yCcTpoicTBO OTBEYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauuun

MTM-100 nopaepxuBaeT cneayoLime yHKLUN:

Function Code PyHKUMA
03 YteHue pervctpa (oB)
06 3anucb B 0OWH perncTp

B.2.4 Data Field. None nepeaaBaemMbix AaHHbIX

Mone paHHbIX cooblleHusi, nocbinaemoro SCADA cuctemon yaaneHHoMy npubopy, coaoepXuT
[06aBo4YHO MHOpMaUuto, kKoTopas Heobxoarnma slave-ycTpoicTBy Anst aetanusauum dyHkummn. OHa BKIoYaeT:

® HayarnbHbIN agpec perncTpa u KonnyecTBo pernctpoB Ans yHkuumn 03 (YTeHne)

® afpec perucTpa v 3HadyeHue aToro permctpa ans dyHkumm 06 (3anuchk).

Mone gaHHbIX CO0BLLEHMS, MOCLINTAEMOrO B OTBET YAaNeHHbIM MPUGOPOM, COAEPXKUT:

® konu4yecTBo 6anT oTBeTa Ha dyHkumo 03 1 cogepnmoe 3anpallumBaemblX PErMCTPOB

® afpec perucTpa v 3HayeHue atoro peructpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4eHUsA KOHTPONBLHOW CYMMbI

3HayeHne 3TOro nMons - pesynbTaT KOHTPOMsS C MOMOLLbI LMKM4eckoro mabbitodHoro koga (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobueHuss (address, function code, data) nepepatolwee ycTpoiicTBO
paccuntbiBaeT CRC koA u nomellaeT ero B KoHel, coobuwenus. MpuemHoe yctponcteo paccumtbiBaetr CRC kop
NPUHATOrO coodLeHns 1 cpaBHMBaeT ero ¢ nepepanHsiM CRC kogom. Ecnn CRC kog He coBnagaeT, 370 03HavaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owmbka. YCTPOUCTBO He BLIMOMHAET AEWCTBUA U He AaeT OTBET B Clydae
obHapyxeHua CRC owmnbku.

MNocnepoBatenbHocTb CRC pacyeToB:

1. Barpyska CRC peructpa (16 6ut) egnninuamu (FFFFh).

2. Uckntovatowee UMW c nepebiMn 8 6uT Galita coobLueHus n cogepxumbim CRC peructpa.

3. CaBur pesynbTata Ha oauH 6uT BNpaeo.

4. Ecnn caBuraemsbii o6ut = 1, uckniovarowiee UJTN copgepxnmoro pernctpa ¢ AOO1h 3HayeHneM.
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5. Ecnu caguraemsli 6UT Hynb, NOBTOPWTB Lar 3.
6. MNoBTopAThL Waru 3, 4 1 5 noka 8 caoBuros He ByayT NMETb MeCTO.

7. Ncknovatowwee NI co cnepyrowmmn 8 6ut 6awTta coobuieHus n cogepxmmbiM CRC peructpa.

8. MoeTopATb Warn ot 3 o 7 noka Bce 6anTbl coobLieHnsa He obpaboTatoTcs.
9. KoHeuHoe coaepXnMoe peructpa n 6yaeTt 3Ha4eHnem KOHTPOSIbHOWM CYMMBbI.

Koroa CRC pa3smelyaeTtcs B koHLe coobuweHus, mnagwui 6ant CRC nepegaetcsa nepBbiM.

MpunoxeHue B.3 ®opmaT KomaHA

YreHue Heckonbkux peructpoB. Read Multiple Register (03)

Cnepgytowimii chopmart ucnonbdyetcsa angd nepegaym sanpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctBy SENT TO DEVICE:

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

1BYTE 1BYTE HB LB HB LB LB HB

OtBeT yctponctBa. RETURNED FROM DEVICE:
DATA

Agilsj\ll'\’lggs Fggg;'gsN NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

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

Foe «NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpaluvMBaeMbiX pernctpoB. Ecnn B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, ungunkatop NTM-100 B oTBETE OrpaHNYMBaET UX KONMMYECTBO A0 MEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YreHue perucrtpa

3anpoc yctpownctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTporictea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepytollas KOMaHaa 3anvckiBaeT onpeaeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

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

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

MpunoxeHune B.4 PekomeHaaumm no nporpaMMmpoBaHuio o06MeHa AaHHbIMU C
nHamkatopom UTM-100

Mpumep pacyeTa KOHTPONbHOM CyMMbI Ha A3blke CU:

unsigned int crc_calculation
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF;
while ( number byte>0 )
{

(unsigned char *buff, unsigned char number byte)

// initialize crc

// crc XOR with data
// reset counter

crc "= *buff++ ;
bit counter=0;
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc “= 0xA001; // crc XOR with 0xA001
}
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bit counter++;

}

number byte--;

}

return (crc);

else

{
crc >>=1;

}

// increase counter

// adjust byte counter

// shift to the right 1 position

// final result of crc

nHaukatopa UTM-100

Tabnuya I"— CeodHasi mabnuya napamempos uHoukamopa UTM-100

NMpunoxeHue I' - CBogHaa Tabnuua napameTpoB

Epn- 3Hau.
MyHKkT Mapametp HULbI Onana3oH usmeHeHus no- Llar name- | pas- Mpumeyanve
MeHHo usme- napameTpa ymon- HeHus Aen
peHus YaHUIO
AIN1 (H 1N :') HacTtpoika napameTpoB nepBoro oyHKLMOHANbHOro 6y1o0Kka Hopmanusauum u
MacmTaGMPOBaHMH
00 Tun aHanoroBoro curHana 0000 — uHTepdencHbIt BBOA 0001 0001
0001 — nnHewHbIN
0002 — kBagpaTU4ecKni
0003 — TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI1 5011, Pt50
0007 — TCI 100r1, Pt100
0008 — rp.21
0009 — nuHeapu3oBaHHas
LKana
0010 — Tepmonapa
NnHeapusoBaHHas
0011 — repmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — repmonapa TIM10 (S)
0016 — Tepmonapa TMNP (B)
0017 — repmonapa TBP (A-1)
01 HwxHWIn Nnpegen pasmaxa TEXH. OT MuHyc 9999 o 9999 000,0 Mnaguwiui
LLKanbl en. paspsa 3. Ecnu n.00 BbIGpaH B
02 BepxHui npegen pasmaxa | TeXH. OT MuHyc 9999 no 9999 100,0 Mnagwwin 7.1 | amanasoHe 0003-0008,
LIKanbl en. paspsi 0011-0017 TO 3Ha4eHue
03 MNonoxeHne geunmMmanbHOro 0000, 000,0 3TUX NYHKTOB U3MEHUTb
pasgenutens 000,0 Hernb3s.
00,00
0,000
04 [MocTosiHHas BpemeHu Cek. Ot 000,0 go 060,0 000,1 000,1 000,0 — ounbTp BbIKM.
undposoro unbTpa 3.
05 MakcumanbHasa anu- cexk. Ot 000,0 oo 005,0 000,0 000,1 7.1 | 3awwmTa oT UMNYNbCHBIX
TENbHOCTb MMMYIbCHOM nomex
nomexu
06 KonnyecTtBo yyacTkoB Ot 0000 go 0039* 0000 0001 3. Cm.ypoBHM LNX1 1
JNIMHeapu3auun 7.2 | LNY1
07 MeToa TemnepaTtypHou 0000 — py4Has koppekumnsa | 0001 0001 T=Tuam+Tkop.pym,
KOppPEKUNN BXOAHbIX 0001 — aBTOMaTUYeECKas cM.[AIN1.08]
CcuUrHanos OT Tepmonap Koppekums T=Tnsm+Tkop.aBT
08 3HayeHve TemnepaTypbl B | TEXH. OT mMuHyc 999,9 1o 999,9 000,0 000,1 Tkop.pyu
pexvmMe py4yHOU Koppekummn | eq. Mpn AIN1.07=0000
BXOLHbIX CUTHanNoB OT
Tepmonap
09 YcTaBka curHanusaumm TEXH. OT MuHyc 9999 no 9999 020,0 Mnaawwi C yyeToM geumm.
OTKIOHEHUS "MUHUMYM" en. paspsg pasgenutens
ana 1-ro 6noka
10 YcTaBka curHanmsaumm TEXH. OT mMuHyc 9999 no 9999 080,0 Mnagwwuin | 3. C yyeToM geumm.
OTKIOHEHUs "Makcumym" en. paspsg 7.3 | pasgenuTens
ana 1-ro 6noka
11 cTepesuc TEXH. Ot 000,0 go 090,0 000,5 000,1
curHanusauuv en.
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[MpodomkeHue mabnuubl ' — CeodHass mabnuya napamempos uHoukamopa UTM-100

Enun- 3Hau.
MyHKT Mapametp HULbI [vnana3oH nsmeHeHus no- LLar name- | pas- Mpumeuanme
MEHI0 n3me- napameTpa ymor- HeHusA Aen
peHus YaHUIO
DOT1 (dok [) Kondumrypaums BbixogHoro yctpoitictea DO1
00 Jlorvka paboTbl BbIXOAHOMO 0000 — uHTepdeiicHbIn BoiBoA | 0001 0001 0000 - BbIXO4 ynpasnseTcs
ycTpoiictea DO1 0001 - Gonble MAX no uHTepdency
0002 — meHblue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN= MAX
0004 - BHe 30HbI MIN-MAX cootBeTcTBytowero DO;
(oTHOoCcUTENBHO MIN- MAX 0005 — DO cpabortaeT, ecrnn
cooTBeTcTBYytoWero DO) napamMeTp BbIMAET 32 paMku
0005 — 0606LueHHas TexXHoMnorm4yeckom
CUrHanusauusa curHanusauum
0006 — He ucnonbayeTcs,
BbIX04 OTKN
01 McTOUHUK aHanoroBoro 0000 - PV1 0000 0001
CUrHana ans ynpaeneHus 0001 - PV2 3
ANCKPETHBLIM BbIXOAOM 0002 - F1 7.4
DO1 0003 - F2
02 Twvin curHana BbIXOQHOIO cek. 00,00 — cTaTu4eckun 00,00 00,01 'ne 00,01-99,99 —
ycTponcTtea DO1 00,01 —99,99 — ONUTENbHOCTb UMMynbca
MMNYNbCHbIN B CeKyHaax.
(aMHamunyecknin)
03 Ycraska MIN DO1 TEXH. B gmanasoHe wkanbl 020,0 000,1
en. BbIOpPAHHOIo TMNa gaTynka
04 Ycraska MAX DO1 TEXH. B anana3soHe Lwikanbl 080,0 000,1
en. BbIOpPAHHOIo TMNa gaTynka
05 'mcTepesmnc BbIXOQHOIO TEXH. OT MuHyc 9999 no 9999 001,0 000,1
yctponctea DO1 en.
ALRM (H L r n) HacTpoiika napameTpa OTOGPaXKEHUS CUTHaNU3aLmn
00 MapameTp oToGpaxeHus 0000 — 6e3 kBuTUpOoBaHus | 0000 0001 KeutnposaHue

CurHanumsauumm

0001 — ¢ kBUTMPOBaHMEM

knasuwen [A] unm yepes
nHTEepdenc.

LNX1 (L nu ) ABcumccbl onopHbix Touek nuHeapusa
(hyHKLUMOHANLHLIN 610K HOPManM3auu

M 1 macluTabu poBaHuA

UMM curHana nogaBaemMoro Ha nepBbIi

00 Abcumncca HavanbHoro % Ot 000,0 go 099,9 0000 000,1 3.7
3HayeHus (B % ot 2
BXOJHOrO curHana)

01 Abcumcca 01-ro yyacTka % O1 000,0 oo 099,9 0000 000,1

02 Abcumcca 02-ro yyacTka % OT1 000,0 go 099,9 0000 000,1

18 Abcuumcca 18-ro yyacTka % OT1 000,0 go 099,9 0000 000,1

19 Abcuuncca 19-ro yyactka % Ot 000,0 go 099,9 0000 000,1

LNY1 (f_ nY f) OpAauvHaTbl ONOpPHLIX TOYEeK NMMHeapusaLuM curHana nogaBae
(pyHKLMOHaNbHbIN 6110K HOpManu3aum

M 1 MacliTabupoBaHus

MOrO Ha nepBbIli

00 OppavHaTa HayanbHoro TeXH. OT MuHyc 9999 o 9999 0000 Mnagwni 3.7
3HaveHus (curHan B en. paspsa 2
TEXHUYECKNX eANHNLIAX)
01 OpauHata 01-ro yyacTtka TeXH. OT MuHyc 9999 o 9999 0000 Mnagwmi
en. paspsg
02 OpgaunHata 02-ro yyacTtka TEXH. OT MuHyc 9999 1o 9999 0000 Mnagnia
eq. paspsg
18 OpauHata 18-ro yyacTtka TEXH. OT MuHyc 9999 o 9999 0000 Mnagwmi
en. paspsg
19 OpgaunHata 19-ro yyacTtka TEXH. OT MuHyc 9999 1o 9999 0000 Mnagnia
ef. paspsg
'l T . o
CLIM (L L ¢ ) Kanu6poBka curHana nogaBaemMoro Ha nepBbiv (hyHKLMOHamNbLHbIN 650K
HOpManu3auuu u MacluTabupoBaHus
00 Kannbposka Ha4ansHoro TEXH. OT MuHyc 9999 1o 9999 51
3HayeHusi curHana 1-ro en.
6noka
01 Kannbposka koHe4HOro TEXH. OT MuHyc 9999 o 9999
3HayeHus curHana 1-ro en.
6oka
r T o o
COR1 (L O 1) KoppeKkuus curHana nogaBaeMoro Ha nepBbii (hyHKLUMOHanNbHbIA 6ok
HOpManusaumm m MaCLI.ITaGVIpOBaHMﬂ
00 Koppekuus curHana 1-ro TEXH. OT MuHyc 9999 no 9999 0000 000,1 MHonumpyet PV=PV+A
6noka en. 3.
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Ean- 3Hau.
MyHkT Mapametp HULbI Onana3oH nsmeHeHus no- LUar uame- | pas- Mpumeuanme
MEHH0 nusme- napameTpa ymon- HeHus Aen
peHus YaHUIo
01 KoathuumeHT Koppekumm | TexH. OT mMuHyc 9999 no 9999 0000 000,1 Wngnumpyet A
(cmewenue) curHana 1-ro eq.
Broka
CALO (L HL 0) KannbpoBka aHanorosoro Bbixoga (AO)
00 Tect aHanoroBoro Bbixoga | % 5.2
01 KannbpoBka HavansHoro %
3Ha4YeHus aHanoroBoro
Bbixoga AO
02 KannbpoBka KOHEYHOro %
3Ha4YeHus1 aHanoroBoro
Bbixoga AO
SYS ( 54 5) O6uwme cMCTEMHbIe HACTPOMKHU
00 CeTeBol agpec (Homep 0000 — 0255 0001 0001 0000 — oTKmMo4YeH oT
MHAMKaTopa B CETU) cetn
01 CkopocTb 0bmeHa out/ 0000 — 2400
c 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 Tavim-ayT Kagpa 3anpoca B Ot 0001 oo 0200 0006 0001 1 TakT = 250 MKc
CUCTEMHBIX TaKTax
03 Koa nHoukatopa n Bepcust 70.36 CnyxebHas nHcopmauns
nporpaMMHoro KOﬂ 73 BepCVIﬂ 35
obecneyeHusi
Koppekuusi nokaszaHum
13 naryuvka
TEPMOKOMMEHCALMU
SAVE (5AuE) CoxpaneHune napameTpos
00 CnyxebHas nHdopmauus
01 3anncb napameTpoB B 0000 4.4
3HEpProHe3aBUCUMYIO 0001 — 3anucaTb 3
namsiTb
LOAD ( ) 3arpy3ka napameTposB
00 PaspelueHve 0000
nporpaMMMpoBaHus Mo 0001 — pa3pelueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.4
nonb3oBarens 0001 — 3arpysuTb .3
02 3arpyska 3aBO4CKUX 0000 4.4
HaCTpoeK 0001 — 3arpy3uTb 4
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INlucT perncTpaumm nameHeHUn

Bcero .
Homepa nuctos (cTpaHuuy) HMCTFOB No Bxoasmii Ne
Nam. B [OKy- ,qon(yM_ema conpoBoOXaaroLero Mogn. [ata
N3me- 3awme- Ho- MeHTe HOKymeHTa 1 fata
HEHHbIX HEHHbIX BbIX
1.00 31 ver.28.39 MapukoTt | 27.04.2016

n.A.






