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HacTtosiliee pykoBOACTBO MO 3KCMfyaTauuMum MpefHa3HayeHo [Ansi O3HaKoMIeHus notpebutenen c
Ha3HayYeHMeM, NPUHLMNOM AENCTBUS, YCTPOWCTBOM, MOHTaXOM, SKCMyaTaumen n obCnyxmBaHMem uHAMKaTopa
TEXHONOIrM4YeCcKOro MMKponpoLeccopHoro ogHokaHanbHoro NTM-110 (B panbHenwem nigukatop UTM-110).

Mnaukatop UTM-110 nmeeT ropusoHTanbHoOe pasMelleHne aneMeHToB nepeaHen naHenu, Beicota Lmdp
CBETOAMOAHOro nHavkatopa — 14 mMm.

BHUMAHUE ! Mepen ncnonb3oBaHWeEM U3OENUs, NOXanywncTa, 03HaKOMbTECh C
HaCTOSILLMM PYKOBOACTBOM MO 3KcnnyaTauumn niaukaropa MTM-110.

MpeHebpexeHue Mepamu NPefoCTOPOXHOETU Wy NpaBuUnamu
aKcnnyaTauumM MOXeT CTaTb MPUYMHOWM TPaBMUPOBaHUA nepcoHana unu
noepexaeHus o6opynosaHus!

B cBA3M C MNOCTOSIHHOW 4paboTON O COBEPLUEHCTBOBaHMIO
n3genusi,  MoBbllatolWein  ero/ HageXHOCTb WM ynydwarowen

XapakTepUCTukn, B KOHCTPYKLMIO MOLYT ObITb BHECEHbLI HE3HAYUTESbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HACTOALIEM U3OAaHUNN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HaumeHOBaHWsX NapaMeTpoB, Ha PUCYHKaX, NPU LMMPOBLIX 3HAYEHUSIX U B TEKCTE WCMONb30BaHbI
cokpalleHus n abbpesmaTypbl (cM. Tabnuuy |.1), o3HavatoLwme cregytoLlee:

Tabnuua |.1 - Cokpaiierns n abbpesmnartypsl

Abbpesuarypa MonHoe HaumeHoBaHue 3Ha4yeHue
(cumBon)
PV unn X Process Variable Wamepsiemas BenuunHa (KOHTPONMpyeMmbIn v
perynupyembliin napameTp)

Tt Time Bpems, uBTEpBan BpemMeHu

Al Analogue Input AHanoroeBbI BBOA,

AO Analogue Output AHanorosbIi BbIBOA

DO Discrete Output JnCcKpeTHbIN BbIBOA

EEPROM Electrically Erasable ONEeKTPUYECKN CTUpaemMoe nepenporpammmpyemoe
Programmable Read-Only NMOCTOSIHHOE 3anoMuHaroLLee YCTPONCTBO
Memory

NVRAM Non Volatile‘Random OHeproHe3aBMCUMOE 3anoMuHaroLlee YCTPONCTBO C
Access Memory NPOWN3BOMbHbLIM 4OCTYNOM

2. B HanMeHOBaHUSAX YPOBHEN KOHMUrypauum nHAmMKaTopa NpuHSTHI cnegytowme ob0o3HayYeHus, KoTopble
COOTBETCTBYIOT OyKBaM NaTUHCKOrO andgasuvTa:
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1. OnucaHne nHauKaTopa

1.1 HasHa4yeHune nHaukaTopa

Wnaukatopel UTM-110 npeactaBnsioT COG0M HOBbLIM KNacc COBPEMEHHbIX YHUBEPCAnbHbIX 0OHOKaHasbHbIX
LUMPOBbLIX MHOANKATOPOB C AUCKPETHLIMU BbIXOO4AMMW.

Wupgukatop WTM-110 nos3sonsieT obecneyntb BbICOKYID TOYHOCTb W3MEPEHUSI TEXHONMOrMYeCcKoro
napametpa. Omnu4yumensHol ocobeHHocmblo wHoukaTtopa WTM-110 saBnsieTca Hanuune TpeXypoBHEBOW
ranbBaHWYECKON U30NALMN MeXAY BXOAAMU, BbIXOAAMU U LENbH0 NMUTAHUS.
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MHavkaTtop npegHasHayeH Kak Ansg aBTOHOMHOro, Tak M AMsi KOMMEKCHOro mcnonb3oBaHus B ACYTI B
3HepreTuke, MeTannyprum, XMMUYECKON, MULLLEBON N APYrMX OTPACNAX MPOMbILLIIEHHOCTU U HAPOAHOM XO35ACTBE.

NHoukamop UTM-110 npedOHa3HaYeH:

® 111 U3MEPEHNS OOHOIO KOHTPONMPYEMOro BXOAHOro ou3nyeckoro napameTpa (TemnepaTtypa, AaBreHuve,
pacxof, ypoBeHb U T. N.), 06paboTkn, NnpeobpasoBaHnst U OTOOpaXKEHUsI €ro TeKyLLero 3Ha4yeHUsl Ha BCTPOEHHOM
YeTblpexpaspsigHOM LMdPOBOM gucnee,

e yHOukaTop paboTaeT Kak YCTPOWMCTBO CUrHanM3auuMu Bbixoga M3MeEpSieMOW BXOAHOW BEMWYMHBLI 3a
YyCTaBK/ CUrHanusaumu,

® uvHOUKaTOp popMUpPYeT BbIXOOHbIE OUCKPETHbIE CUrHanbl YrnpaBrfeHUs1 BHELIHUM UCNONHUTENbHbIM
MexaHu3mom, obecneuymBasi AMCKPETHOE YrpaBrieHMe B COOTBETCTBUM C 3a[AHHOM MOMb30BATENEM JIOTMKOWN
paboThl,

e Mpu YCroBWMM 3aKasa aHanoroBoro BbiXxoda, WHAMKATOP (MOPMUPYET BbLIXOAHOM»@HANOroBblM CUrHan
yrpaBneHnst BHELLIHUM WCMONHUTENbHBIM MEXaHU3MOM B 3aBUCMMOCTU OT BbIDpaHHON MatemMaTuyeckon yHKLUK
Unu pyHKUMN peTpaHcMmnccun,

® 1119 UHAMKaLUM TEXHOSOMMYeCcKoro napameTpa nony4yaemMoro no MHTepdency oT BHELLIHNX YCTPONCTB,

® MMeeT BO3MOXHOCTb WCMOMb30BaHWsi BTOporo Ornoka 06paboTku aHanoroBoro Bxoda Ans npuema,
06paboTku, npeobpaszoBaHUsA TEXHONOMMYECKOro napaMeTpa nony4yaemoro no MHTepdency ot BHELLHUX YCTPOWCTB,

® yHAMKaTOp POpPMUPYET CuUrHanbl TEXHONOMMYeckoW curHanusauun.. Ha nepegHen naHenu umeroTcst
VMHOWKATOPbI ANs1 CUTHaNM3aLmMmn TEXHONOrMYECKN ONACHbIX 30H, CUTHarbIAPEBbLILLEHNSA (3aHWKEHMS) PErynMpyeMoro
M U3MepsieEMOro napameTpa,

e uHankatop WMTM-110 MoXeT uMcnonb3oBaTbCA B CUCTEMAX CUrHanusauuin, ONOKMPOBOK M 3aliuT
TexHonornyeckoro obopynoBaHus.

1.2 O603Ha4YeHMe nHguKaTopa

O603HavyeHue npu 3akase: NUTM-110-AA-C-D-U,
roe:
AA - kof BXOOHOrO kaHana:
01 — nocTosiHHbIN ToK OoT 0 MA 1o 5 MA 12=TCIM 1000, W100=1,391, oT muHyc 50 °C po nntoc
02 — nocTosHHbIN TOK OT 0 MA o 20 MA 650°C
03 — NoCTOSHHbI TOK OT 4 MA 0 20 MA 13 =7TCM rp.21, oT MuHyc 50 °C Ao nnioc 650°C
04 — HanpspkeHne noctosHHoro Toka o1 0 B no 10 B 14 — Tepmonapa TXA (K), ot 0 °C o nnioc 1300°C
05 — HanpskeHne noctosiHHoro Toka ot 0 mB oo 75 B 15 — Tepmonapa TXK (L), oT 0 °C go nnioc 800°C
06 — HanpsbxeHue noctosiHHoro Toka ot 0 mB no 200 B 16 — Tepmonapa TXK (J)' o7 0 °C 10 nnioc 1100°C

07 — HanpspkeHue noctosiHHoro Toka ot 0 B no 2 B

08 — TCM 50M, W10=1,428, oT MuHyc 50 °C godntoc 200°C
09 — TCM 100M, W40=1,428, ot muHyc 50 °Csgo nntoc
200°C

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

11 — TCN 50N, W40=1,391, oT muHyc 50.°C.go.mntoc.650°C

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

18 — Tepmonapa TI1M10 (S), ot 0 °C go nntoc 1600°C
19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800°C

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

MpumeyaHune: npu 3aka3e uWHAUKaATopa C BXOAHbIMM curHanamu oT Tepmonap TIM-10, TMP, TBP-1 npubop
M3roTaBnNMBaloTCA NO OTAENbHOMY 3akasy M MocieayloLlas nepectpoika Ha Apyrve TuMbl BXOAHbLIX CUTHaNoB MpOu3BOAUTCH
TONBKO Ha NpeanpUATUN-U3roTOBUTEME:

C - Ko BbIXOQHOrO aHarnoroBoro curHana:
0 — oTcycTBYeT,
1-01 0 MA 0o 5 VA,
2 — o1 0 MA 80 20 MA,
3 —-o014 mA‘@o 20 VA,
4 — o1 0 B,gjo 10 B*(no otaensHoMy 3akasy).

* Mpnbop HacTpauBaeTcs Ha BbixofgHomn curHan 0-20 MA 1 Ha pa3beM BnamMBaeTcs HopMupyoLwmin pesuctop 499 Om.

D - TMN BbIXOAHbIX AUCKPETHBIX CUrHAMOoB:
T = TpaH3UCTOpPHbIE, BbIXOAHI,
P — penenHble BBIXOAbI,

U - HanpsikeHne nuTaHusi:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOrO TOKa.

Hanpumep, 3aka3zaHo usdenue: UTM-110-09-2-P-220

[Mpy 3TOM U3rOTOBMNEHNIO 1 NMOCTaBKe NOTPEOUTENIO NOANEXUT:

1) OpgHOKaHanbHbIN MUKPONPOLLECCOPHBIN HAnkaTop MTM-110,

2) Ananorosebin Bxog Al kog 09 - TCM 100M, W1,=1,428, ot muHyc 50 °C o nntoc 200°C,
3) Bbixog aHanoroBbit AO koA 2 - NoCTOsiHHBIN TOK OT 0 MA o 20 MA,

4) Beixogbl anckpeTtHble DO1 1 DO2 kog P — peneiiHble,

5) HanpspkeHuve nutanus kog 220 - 220B nepemeHHOro Toka,
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1.3 TexHn4YecKkne xapakTepMCcTUKM MHAMKaTOpa

1.3.1. AHanoroBbI BXOOAHOW cUrHan

Tabnuua 1.3.1 - TexXHUYECKNe XxapakTepuCTUKM aHarnoroBoro BXOAHOro curHana

TexHUYeckasi XxapakTepucTuka 3Ha4yeHue
Konun4yecTBo aHanorosbIx BXO40B 1
Tun BXOAHOrO aHanoroBoro curHana YHuduumposaHHblie (TOCT 26.011-80)

[OCTOSIHHbIN TOK:

ot O MA oo 5 MA

ot 0 MA go 20 MA

oT 4 MA go 20 MA

HanpspkeHne nocTosiHHOro Toka:
otr0Bpoo10B

ot 0 MB go 75 mB

ot 0 mB go 200 mB
otr0Bpo2B

TepmonpeobpasoBaTenu conpotueneHuit OCTY 2858-94
TCM 50M, W100=1,428, ot muHye 50°C go nntoc 200°C

TCM 100M, W40=1,428, ot mnHye.50°C po nntoc 200°C

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

TCIM 5001, W100=1,391, Pt50, oT muHyc 50°C go nntoc 650°C
TCM 100M, W100=1,391, Pt100, ot mitHyc 50°C o nntoc 650°C
TCIM rp.21, ot munyc 50 °C go nnoc'650°C

Tepmonapbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C g0 nntoc 1100°C
TXK (L), ot 0°C go nitoc 800°C
TXKH (E), ot 0°C po nmtec 850°C
TXA (K), ot 0°C go fintoc 1300°C
TMMN10 (S), ot.0°C go nnoc1600°C
TMAP (B), ot 0°C @o nntoc 1800°C
TBP=1.(A-1), ot 0°C go nntoc 2500°C

Paspewarouiasi cnocobHoctb ALITM 16 paspsaoB
Mpenen gonyckaemon 0CHOBHOW NpuBeAEeHHOM <0,2%
NOrpeLHOCTM U3MEPEHUSI BXOAHbIX NapaMeTpoB

TOYHOCTb UHAMKALNN 0,01 %
Mpegen gonyckaemoun AOMONHUTENBHON <0,2% /10 °C

MOrpeLHOCTH, BbI3BAHHON U3MEHEHNEM TeMneparypbl
OKpyXatLlen cpeabl

[Nepunog namepeHus, He MeHee 0,1 cek

[anbBaHW4eckasi pa3BsA3ka aHanoroBoro Bxoaa Bxop ranbBaHWYecKkn n3onmpoBaHbl OT BbIXOAO0B U OCTasbHbIX Lienen,
HanpsbkeHne ranbBaHN4eckon passsaskn He meHee 500 B

MpumeyvaHus.

1. Bxog nHgukatopa MTM-110 MOXeT ObiTb CKOHGpMIypMpoBaH Ha noakntoveHne nioboro Tuna gartyvka.

2. B03MOXHO KOHGMrypvpoBaHue 06paboTkm BxogHoro curHana Al no ABym anroputmMam (MEPBbIA U BTOPOWA
byHKUMOHanNbHbLIN 610K Hopmanuaaluu, . MacluTabnpoBaHusi), U Kak pesynbTaT NpPeacTaBreHnst ABYX pasHbiX (DOPM BXOAHOMO
napametpa PV1 n PV2.

3. MNpun 3akase Bxoaa TUMa Tepmonapa, B KayecTBe BXxoAa TeMnepaTypHOW Koppekuun (komneHcauum Tepmo-3[C
cBOBOAHbBIX KOHLOB TepMOfapbl) UCMOMb3yeTCcsl AaTyMK TeMnepaTypbl, KOTOPbIA HAaXOAUTCS BO3MEe KMEMM Ha TblNIbHOW CTOPOHE
WHAuKaTopa.

1.3.2 AHanoroBbI BbIXOOHOW cUrHan

Tabnuua 1.3.2 - TexHU4YEeCKne XxapakTepucTkn YHUULMPOBAHHOIO aHaroroBoro BbIXOAHOro curHana

TexHnyeckas XxapakTepucTuka 3HaveHune
KonunyecTBo aHanorosbIX BbIXOA0B 1 (Npv ycnosmm 3akasa OnuuM aHaoroBoro Bbixo4a)
Twn BbIXOAHOrO @HanoroBoro curHana YHudmumposaHHbie (FTOCT26.011-80)

[MOCTOSIHHBIV TOK:

OT0MA go 5 MA, RH <2000 Om
OT1 0 MA 0o 20 WA, RH < 500 Om
Ot 4 MA 1o 20 mA, RH = 500 Om
Paspelatowasi cnocobHoctb LJATM <0,0015 %

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON NOrPELLHOCTU <0,2%

(hOpPMVPOBaHMS BbIXOAHOIO CUrHasma nocrne KanubpoBKu

JononHutenbHas NnorpeLHocTb (opMMPOBaHUS BbIXOAHOIO <0,1%

CUrHana oT M3MEHEHWs1 CONPOTUBIIEHUSI HArpy3Kku

Mpenen gonyckaemon AOMONHUTENBHON NOrPELLHOCTU, <02%/10°C

BbI3BAHHOW M3MEHEHVEM TemnepaTypbl OKpyxatoLlen cpeael

[anbBaHW4Yeckas pa3Bsizka aHanoroBoro BbIXxoaa Bbixof ranbBaHUYeCKU M30MIMPOBaHbI OT BXOA0B U OCTallbHbIX

Lienen, HanpsbkeHue rarbBaHM4eckon pasesaskm He meHee 500 B
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1.3.3 AnckpeTHble BbIXOAHbIE CUTrHanbI

Tabnuua 1.3.3 - TexXHUYECKNe XapakTepUCTUKN UCKPETHbIX BbIXOAHbIX CUrHaNoB

TexHM4YecKkas xapakTepucTuka

3Ha4yeHune

KonunyectBo AONCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKCMMasribHoe HanpsXXeHne U TOK KoOMMyTauum

00 40B, 100MA NOCTOSIHHOrO TOKa

ranbBaHU4ecKkasa pasBa3ka AUCKPETHbIX BbIXOO0B

BbIXOA4bl CBA3aHbI B rpynny U3 AByX BbIXOOOB U
ranbBaHNU4eCKM U3onnpoBaHbl OT OCTalbHbIX uenen

- Pene(nepeknio4yaemblit KoHmMakm):

Twvn BbIXOAa:

MaKkCuMarnbHOe Hanps>XXeHne n TOK KoMMyTaLunm

Ao 250B, 8A nepemMeHHOro Toka npy Pe3NCTUBHOW
Harpyske;

oT 5B, 10MA go 30B, 5A NOCTOsIHHOro ToKa npu
PE3VNCTUBHOW Harpyske;

0o 250B, 3A nepemMeHHOro Toka npu. MHAYKTUBHOMN
Harpyske (cos=0.4);

CwurHan normyeckoro "0"
CwurHan nornyeckon "1"

Pa3oMKHYTOE COCTOSAHME KOHTAKTOB perne.
3aMKHYTO€ COCTOAHUE KOHTaKTOB perie.

Bug Harpysku

aKTBHad, MUHOYKTUBHasA

[anbBaHM4eckas pa3Bs3ka aHanoroBbIX BXO40B

1 OCTanbHbIX Uenen, HanpshkeHne ranbBaHN4YeCcKom
pa3Bsi3km He MeHee 1500 B

1.3.4 NMocnepoBaTtenbHbIN UHTepdenc RS-485

Tabnuua 1.3.4 - TexHuyeckne xapakTepUCTUKK nocriegoBaTensHoro nHTepgenca RS-485

TexHU4yecKas xapakrepucTuka

3HaveHune

KoHdourypauumm cetu

MHoroTo4yeyvHas

Konunyectso npnbopos

32 Ha OAHOM CEermeHTe

MakcumanbHasa AnvHa nuHuM B npegenax
OQHOro cermMeHTa ceTun

1200 meTpoB

KonunyectBo akTUBHbIX nepegartymkoB

1

[nanasoH ceTeBbIX aapecoB 255

CkopocTb 06MeHa/anuHa NMHUKM CBA3N 62,5 kBut/c 1200 m

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

llpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHdyemcs
ucro1b308amb IKPaHUPOBaHHbIe 8UMbIe N1aphbi.

Tun npuemonepeaaTynkos

OnddepeHumanbHbIA, TOTEHLUMANbHbINA

Bupa kabens

BuTtas napa, skpaHupoBaHHas BUTas napa

[anbBaHW4eckas pa3Baska

MHTepdenc ranbBaHNYeCKN N30IMPOBaH OT BXOO0B-BbIXOAO0B M OCTaNbHbIX
uenen

[MpoTokon cBs3u

Modbus pexvum RTU (Remote Terminal Unit)

HasHauveHune nHtepderica

Ans kKoHUryprpoBaHust HAKUKaTopa, Ans UCNONb30BaHUs B KayecTse
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETSAX YNPaBNeHUs U
cbopa nHdopmMauum (Nprema-nepesayv KoMaHa U AaHHbIX)

[anbBaHMYeckas pasBsa3ka UHTepdenca

WHTepdelc ranbBaHNYeCKN N30MMPOBaHbI OT APYrMX BXOAOB U OCTanbHbIX
Lenew, HanpshxeHe ranbBaHNYeckow pa3Bsskm He MeHee 500 B

1.3.5 dnekTpuyeckme MaHHbIe

Tabnuua 1.3.5 - TEXHUYECKUE XapaKTEPUCTUKM SMEKTPONUTAHNS

TexHU4ecKasa xapakrepuMcTuka

3HavyeHune

OnekTponuTaHue,(NoakmnoYeHre Kk ceTn):
- MOCTOSIHHOTO TOKa
- NepemMeHHOoro Toka

oT 12B go 30B
ot 100B go 242B, 50Iy,

MoTpebnsiemblit TOk No NUTaHuo 24B

<180 MA

MoTpebnsiemasn MOLLHOCTb OT CETH
nepemeHHoro Toka 220B

<6,5BA

3awmTa gaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

BbIxoAbl ranbsBaHNYeCKK N30n1MpoBaHbl OT Apyrmx exonos
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1.3.6 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.6 - Ycnosus akcnnyataumm

TexHU4ecKas xapakrepucTuka

3HayeHune

Kopnyc (BxLLUxT):

LLIMTOBOE UCMOSNHEHNE
48 x 96 x 162 mm

MoHTaxHas rybuHa

170 mm

Bblpes Ha naHenu

9270% x 4577% mm

Temnepatypa okpyxatLien cpegpl

oT MuHyc 40 °C go nntoc 70 °C

ATmMocdepHoe gaBnexHve

ot 84 klMa no 106,7 klMa

Bnbpauwns (4acToTHoW/aMnnuTygHoOM)

no 60y / go 0,1mm

NomeLleHne

3aKpbITOE, B3pbIBO-, no»(apo6e30naCHoe.

BO3,D,yX B MOMeLleHNUN He OO0IMKeH codepXaTb Nbifiv 1 NPUMECKU arPecCnBHbIX
napoB U ra3os, Bbi3blBalOLWMNX KOPPO3UKO (B YaCTHOCTU: ra3os, cogeprKallmnx
CepPHUCTble coegUHEHNA nnun ammmak).

[MonoxeHue Npu MOHTaXe

COrnacHoO npoekrta

CreneHb 3awmThl

IP30

Macca 6noka, He Gonee

350 r

1.4 CocTaB MHAMKaTopa

Tabnuvua 1.4.1 - O6bem nocrasku uHiankatopa NTM-110

0O603HavYeHne HaumeHoBaHue Konun4yecteo MpumeyaHne
MPMK.421457.027 MHavkaTop TeXHONormyeckmin * CornacHo 3akasa
MUKponpoueccopHbii MNTM-110
KOMMMeKT MOHTa)XHbIX 3aXXMMHbIX 1 YcTaHaBnuBaeTcs Ha kopnyce
3N1EMEHTOB (2 3axnma) MHOuKaTopa
MPMK.421457.027 C Macnopt 1 1 WT. No 3akasy
NMPMK.421457.027 PO PykoBoacTBO Mo akcnnyaraumu 1 1 aK3emnnsp Ha Bce 3aKa3aHHble
npubopbl NP NOCTaBke B 04WNH agpec
232-103/026-000 Pasbem ceTteBon 1 TONBKO AN MHAMKaTopa ¢ nutaHvem 2208
734-203 Pasbem ceTeBom 1 TOMNbKO AN nHavkatopa ¢ nutaHvem 24B
231-106/026-000 Pa3sbeM ans nogknoveHnst BHELHMUX. 2
BXOZHbIX M BbIXOOHbIX Lienen
231-131 Pblyar MOHTaXHbI AN KNemm 1
734-230 Pblvar MOHTaXXHbIN AN KneMMm nuTanns 1 TONbKO ANsi UHAMKATopa C NuTaHvem 24B

* KONNYeCTBO YKa3blBaeTCA Nnpu 3akase

1.5 CpeacTBa U3MepeHusi, UHCTPYMEHT U NMPUHaAANEXHOCTU

1.5.1 lNepeyeHb CpPeacTB M3MEPEHMUN,»MHCTPYMEHTA U MNPUHAOSIEXXHOCTEN, KOTOpble HEeOoOXOoAMMbl Mpu
akcnnyaTtauum nHigmkatopa NTM-110, npuBegeHsl B Tabnvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CPeacTB M3MEPEHUS, UHCTPYMEHTa U NPUHAOTIEXHOCTEN, KOTOpble HEOOXOAMMBI NPU 3KChnyaTauum

nHaukatopa NTM-110

HanmeHoBaHve cpeacTB U3MEPEHUS!, UHCTPYMEHTa 1
NpUHaANEXHOCTEN

HasHaueHue

1 BonbTmeTp yHMBepcanbHuin L300

Vi3mMepeHne BbIXOQHOIO CUrHana 1 KOHTPOMb HanpsXKeHUst NUTaHus

2 MarasuH conpoTtueneHuin P4831

3agartyuk curHana

3 OndbdepeHumanbHbinBonsTMeTp B1-12

3agaTyuk curHana u n3MepeHme BblxogHoro curHana

4 Meraommetp ©4108

I/IamepeHme CONpOoTUBIIEHUA N30M14LMn

5 MNuHUEeT MeguumMHCKUA

[MpoBepka kayecTBa MOHTaxa

6 OTBEpTKA

Pasbopka kopnyca

7 Msrkas 653b

OuuncTka OT Mbin U rpasu

1.6 MapkupoBka n nnombupoBaHue

1.6.1 Mapknposka 6roka BbinonHeHa cornacHo FOCT 26828 Ha tabnuuke ¢ pasmepamm cornacHo FOCT
12971, koTopas kpenuTcst Ha GOKOBOWM CTEHKE Kopnyca UHAUKaTopa.

1.6.2 Ha Tabnunyke HaHeceHbl Takne 0003Ha4YeHUs:

a) TOBapHbIM 3HaK NpeanpuUATUS-U3roToBUTENS;

6) HanmeHoBaHWe U3nenus;

B) ycnoBHoe 0603HavYeHuUE;

r) o603Ha4YeHNe UCMONMHEHUS;

) NopsiAKoBbIA HOMEP MHAUKaTopa No cUcTeMe HyMepaLun NPeanpUaTUS-M3roTOBUTENS;
€) roZ v KBapTarn U3roToBIEHWS;
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1.6.3 lnombupoBaHne vHOuKaTopa MNPeanpusTUEM-U3TOTOBUTENEM MpU BbIMYCKE W3 MPOW3BOACTBA HE
npeaycMOTpeHO.

1.7 YnakoBka
1.7.1 YnakoBka nHgukatopa coorsetcteyeT TpebosaHuam FOCT 23170.

1.7.2 Vsgenve B COOTBETCTBUM C KOMIMJIEKTOM MOCTaBKU ynakoBaHO COrnacHO 4YepTexam npeanpuatud-
N3roToBUTENA.

1.7.3 V3apenve B TpaHCMOPTHOW Tape TPaHCMNOPTUPYETCS MEMKUMU OTMPaBIIeHUAMM 3KeNe3HOAOPOXHbBIM
TPaHCMNOPTOM (KPbITbIMU BAroHamu) Unv Apyrium BULOM TpaHCnopTa.

1.7.4 N3penve noasepxeHo koHcepBauun cornacHo MOCT 9.014 ana rpynnel =l kateropum n ycnosun
XPaHEeHWs1 N TPaHCNOPTUPOBKK - 4 (BapuaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapuaHT 3awwmtbl B3-10).

1.7.5 B kayecTBe NoTpebUTENLCKON Tapbl MPUMEHSIIOTCA KapTOHHbIE KOPOOKM 13 roPPUPOBaAHHOIO KapTOHa
cornacHo FOCT 7376 1 MELLKM U3 NONU3TUIIEHOBOW NINEHKU TomnLwmnHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 Mpun ynakoBke NpUMeHEHbI aMopTM3aLMOoHHbIe MaTepuanbl‘cornacHo FOCT 5244.
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2. HazHayeHue. PYHKUMOHANbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa UTM-110 nocpedcmeom KoHghu2ypayuu Moxem 6bimb
uU3MeHeHa makumM ob6pa3oMm, uymo mo2ym O6bimb peweHbl crsiedyrouwjue 3adavyu

asmomMamu3layuu:
v N'amepuTenb-MHAMKaTOP OOHOMO NapameTpa ¢ curHanusaumen MUHUMymMa 1 Makcumyma
v YCTPOWCTBO cUrHanusaumm, AByX- Unv TPeXno3nLMOHHOTO yrpaBrneHust
v/ CncTeMbl LMGPOBOIA MHANKALIMKN TEXHONOMMYECKUX NapameTpoB
v YpaneHHble yCTPONCTBa CBSI3M C 0GBHEKTOM U MHAUKaLMen
v’ TepputopuarnbHO pacnpenerneHHble 1 NoKanbHble CUCTEMbI YNpaBreHust
v’ YaaneHHbln c6op AaHHbIX, ANCNETYEPCKUIN KOHTPOTb, YNPaBNeHUE NPOM3BOACTBOM
v IHgukaTop napameTpa nepegasaemMoro no MHTepdeiicy.

BHyTpeHHsAs nporpammHas namsatb nHaukatopa MTM-110 cooepxuT 60MblUoe KOMMYECTBO CTaHOApPTHbIX
YHKUMIA HEOBXOAMMBIX ANSA yrNpaBneHUs TEXHONMOrMYecknMy npoueccamu 1 peuwieHnsa BoMbLUIMHCTBA MHXKEHEPHbIX
NpuKnagHbix 3a4ad, HanpyuMep, Takux Kak:

e CpaBHeHMe pesynbTaTa npeobpasoBaHWs C yCTaBkaMM MUHMMYM W MakCUMyM, W CUrHanmu3auumio
OTKIMOHEHWUIA,

® MporpamMmmHas kannbpoBka kaHana no BHelHeMy 06pa3L0oBOMY UETOYHMKY,aHasloroBoro curHana,

e LUndpoBas dunbTpauus (ans ocnabneHns BAUSHNA NPOMbILLAEHHbIX MOMEX),

e nNpeobpa3oBaTensi BXOOHOrO cUrHana ¢ pasHbiMU MatemMaTuieckumm pyHKLmMsaMY,

® KYCOYHO-NTMHENHAs MHTEePMonsAuns BXoOHOro curHana no 20-Tu Toykam,

e MacLuTabmpoBaHue LuKanbl U3MepsieMoro napameTpa,

® KOH(UrypupoBaHue Nornku paboTbl BbIXOAHBLIX AUCKPETHLIX YCTPOUCTB,

® peTpaHCMUCCUS BXOAHOMO aHanoroBoro napamMeTpa Ha aHanoroBbIvi BbIX0o4 YCTPOWCTBA (B Criyyae 3akasa
onummn aHanorosoro Beixoga AO) n MHoroe ap.

Wupgukatop WTM-110 KoHGurypupyloTcs npy momowm--=nepegHen naHenu npubopa unu 4epes
ranbBaHV4ecku pasgeneHHbin nHTepdenc RS-485 (npoTtokonn ModBus), 4To Takke noO3BONseT MCnonb3oBaTb
npubop B kKa4ecTBe yaaneHHoro uHavkaTopa npu pabote B COBPEMEHHLIX CETAX yrnpaBreHus 1 cbopa uHdopmMaumm.

MapameTpbl kKoHUrypaumu nHamnkatopa UTM=110 coxpaHATCA B SHEProHe3aBUCUMON NaMATH.

WHgukatop UTM-110 moxeT wsroTaBnvBaTtbCs/ N0 WMHAMBUAyANbHOMY TEXHUYECKOMY 3afaHuo Aans
BbIMOMHEHUS KOHKPETHOW TEXHOSTOrMYECKON 3a4auun.
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3. KOHCTpyKUMA MHAMKaTopa U NPUHLMN PaboThbI

3.1 KoHCTpyKUMAa nHaukKarTopa

Mupukatop NTM-110 ckoHCTpympoBaH No 6r1I04HOMY NPUHLUMMY U BKIOYAET:

® M/1aCTMacCOBbI/ KOPMYC;

o (bpoHTanbHbIN 60K NepegHen NnaHenu ¢ anemeHTaMmm obcnyxmBaHus (knaBsnmaTypomn) 1 UHAMKaLUu;

® C TbiIbHOW CTOPOHbI pa3MeLLeHbl CbEMHbIE pPa3beM-KNEMMbl, K KOTOPbIM MOZKMYaTCs NUTaHue,
BXOAHbIE U BbIXOOHbIE CUrHanMbI.

3.2 NepenHAas naHenb MHAUKaToOpa

Ona HabnopgeHus 3a TexHomornyeckum mnpoueccom wuHamkatop WTM-110,0060pyAoBaH akTUBHbBIM
YyeTbipexpaspsaHbiIM LMpoBLIM AMCNeeM AN 0TOOPaxeHus n3MepsieMon BenuyuHbl U pedynbTata o6paboTku
YHKUMOHanNbHbIX  6110KOB, HEOBXOAMMbIM  KONMMYECTBOM  KMaBull  OBCnykKMBaHWSA », M CUrHaNM3aLMOHHbIX
CBETOAMOAHBIX MHAMKATOPOB AN PasfMYHbIX CTATYCHbIX PEXWMOB M CUMrHanoB. BHewHWiA Bua nepegHen naHenu
nHaukatopa NTM-110 npmuBeaeH Ha pucyHke 3.1.

Lindpposon
avcnnen
npnbopa

CeeToanoaHble
NHONKATOPbI
MAX, MIN

CBeToanoaHbIi
MHOMKaTop
nHTepdenca

CeeToanogHbie KnaBuwm
nHAnkaTopbl K1 i mporpammupo-
n K2 i BaHus

PucyHok 3.1 - BHewHut sud rnnepedHeli naHenu uHoukamopa UTM-110.

3.3 HasHauyeHune undpoBoOro gucnnes nepegHen naHenu

Lindposon aucnner nepeaxen naHenun nHamkatopa NTM-110 B pexxume PABOTA mnHavumpyeT 3HadeHne
n3MepaeMon BeNWYMHbI, UMK BbIXO, OAHOr0 13 PyHKUMOHamNbHbLIX 6MOKOB.

B pexvume KOHOUTYPUPOBAHWE wuudpoBon aucnnen WHAMLMPYET YpPOBEHb KOHurypauum, 3atem
HOMEP MyHKTa MeHI0, 3aTeM MUras 3HayeHve napamMeTpa BbIOPaHHOrO NMyHKTa MEHIO.

3.4 HasHa4yeHMe cBeTOAMOAHbIX UHOMKAaTOPOB

e NugukaTop MAX CeeTuTCca (MUraeT), ecnu 3HavyeHne M3MepsieMON BENWYMHbI, COOTBETCTBYHOLLErO KaHana,
NpeBbILLAET 3HaYEeHNe YCTaBKku CUrHanuaaumm otkrnoHeHns MAX.

e NHaukaTtop MIN CeeTtutca (MuraeT), ecnv 3HayeHuMe M3MepPSeMOn Bernn4YMHbI, COOTBETCTBYIOLLEro kaHana,
MeHbLLIE 3HaYEHWS YCTaBKN CUrHanmaaumm otkrnoHeHuss MIN.

e Unpukatop K1 CBeTutCcs, ecnv BKIMYEH NepPBbIV AUCKPETHbIN Bbixod DO1.
e UngukaTtop K2 CBeTutcs, ecnuv BKMYEH BTOPON ANCKPETHbIN Bbixog DO2.
e UHaukaTtop IHT MwraeT, ecnu nponcxoauTt nepefaya AaHHbIX N0 MHTEPENCHOMY KaHany CBA3MW.

(LAN)
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3.5 HasHayeHue knasuw

e KnaBuwa [A] Knasuwa "6onble". Mpn KaxgoM HaxaTum 3TOW KnaBULLM OCYLLECTBNSAETCA yBenuyeHue
3HaYeHUs un3MeHAeMoro napametpa. [lpyM ygepXuMBaHWM STOW KMNABULIM B HaXaToM
MOSOXXEHNN YBENNYEHNe 3HaYEHWIN MPOUCXOANT HENPEPbIBHO.

e KnaBuwa [V] Knaeuwa "mMeHbwe". [py kaxgoM HakaTun 3TOW KNaBuLIWM OCYLLECTBNSAETCH YMEHbLUEHue
3Ha4YyeHus un3MeHseMoro napametpa. [lpu yaepXuMBaHWUM 3STOW KNaBULWKM B HaXaToM
NMOMNOXEHUN YMEHbLLEHWE 3Ha4YEHUI NPONCXOONT HEMPEPbLIBHO.

e Knaeuwa [O] KnaBuwa npegHasHadyeHa AnNs Bbl30oBa MEHK KOHduUrypauuwm, Ans noATBepXAEeHWs
BbIMOMHAEMbIX AENCTBUA MNW onepauvin M ansa d¢ukcaumm BBOAUMBIX 3HAa4YEHUW.
Hanpvmep, noateepxaeHue BXxoda B pPexum KoHdwurypauuu, dukcaums BBEOAEHHOTO
3Ha4YeHnss U3MeHseMoro napameTpa u T.4.

3.6 CTtpykTypHasa cxema nigukatopa UTM-110

Al - BxoAaHON B _ | Manenb uHAWKauuu
un3mepsieMmbin u Il M. KnaBuaTypbl
KOHTpPONUpyeMbIin /; Bl
napameTp MMKPO-
AO - aHanoroBbIf BbIXo4
MuTanne KOHTPO“"EP peTpaHcmmuccun (onums)
=24B unu ~220B / el
- anroputTm 06paboTkM BXOAHOIO

" curHana DO1-auckpeThbili Bbixog 1
MocnepoBaTenbHbIN AUCKpe oaf,
MHTepgeﬁc RS-485 - KOHPUTYpPaLMS U3MEPUTENBHOTO | / | | paGoratoumit no
Kondurypuposanme, | / | erene COOTBETCTBYHOWEN Nornke
npuem-nepeaauva paboTbl

KOMaHA U AaHHbIX

DO2-guckpeTbil BbIXoA 2,
TemnepaTypHas - || /E | | paGoTatowmii no

KOppeKLusa XxonoaHoro COOTBETCTBYHIOLLEN JIOTUKe
cnas Tepmonap pa6oThbl

PucyHok 3.2 - CmpykmypHas cxema uHOukamopa UTM-110

3.7 dyHKUMOHanNbLHaA cxema' mHaukatopa UTM-110

NuTtepdpenc
MODBUS

L |

| Moaynb |

:ceTeBoro obmeHal

L |
lVIHTep(peﬁc ﬁ _______ omums_ _ _ _ __ _

6<DyHKLw|0Haanb||7| PV PVA1 s : ®opmmuposatens AO !
— 3 6ok HopmanuaaLui > B2 aHanorosoro Buixopa [ |
1 macwtabuposaHus > !_ ________________ |
1
Bnok
onepaTUBHOrO
PV1
Al o [Dymcmona- |F1 | Ynpaenenus u
— PV2| it 6ok 1] | KOHPUrypauumn INornyeckuin 610k DO1
- YCTPOMCTBO
»|  cpaBHeHus
- cUrHanusaTtop
®yYHKLMOHANbLHbIN PV1
6rok HopManuaaLmu PVE _>Pv2 Dynxipona- | F2 DO2
> MacLuTabuposaHms "| F=nbHbLit 610K 2
2

TVIHTepdoeﬁc . 1L v

1
|
|
I
|
|
I

OKHO oTo6paxeHus 1

| OKHO oTOGpaxeHus 2

PucyHok 3.3 - ®yHkyuoHanbHas cxema uHOukamopa UTM-110
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3.8 NMpuHUMn pa6éoTbl HAUKaTopa NTM-110

WHankatop UTM-110, CTpykTypHas cxema KOTOpOro npusegeHa Ha pucyHke 3.2 n yHKUMOHanbHas Ha
pucyHke 3.3, npeacrtaBnsieT cOOOM YCTPOMCTBO M3MEPEHUSA 3HAYEHMS1 OQHOrO BXOAHOro napameTpa, ob6paboTku m
npeobpa3oBaHnst ero B ABYX pasHbIX LKanax. To ecTb, OANH BXOQHOW CUrHaN MOXHO NogaBaTh Ha NepBblli U BTOPOW
yHKUMOHaNbHbIN  GNoKk HopmanusaummM W MaclwTabvMpoBaHMA C pasHbiMM  KanubpoBkamu, TunNamy LUKan,
napameTpaMu nuHeapv3aumMnm n T.n. ATy YHKUMIO MOXHO WCMONb30BaTb, HaMpUMep, AN U3MEPEHUS YPOBHA U
obbema no ogHoOM BXOQHOW BENUYNHE.

Wupgukatop WNTM-110 pabGotaeT nog  ynpaBneHWEM  COBPEMEHHOrO,  BbICOKOMHTErpPMPOBAHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOro no BbiCOKOCKOpOCTHOM KMOI fexHonmornm € HU3KUM
3HepronoTpebneHvem. B nocToAsHHOM 3anomuHaroLwemM YCTpOMCTBe pacnonaraetcs 60nbLioe KonM4ecTBo MyHKUNA
ANs  pelleHns 3agady  koHTpons. [locpeacTBOM  KOHMIypvpoBaHMS MONb3oBaTeNlb MOXET CaMOCTOATENbHO
HacTpanBaTb MHAMKATOP Ha peLLeHne OnpeaeneHHbIX 3aaau.

Wupukatop UTM-110 ocHalleH aHamnoro-undpoBbiM npeobpasoBaTenem, ‘ys3namuy undpo-aNCKpeTHOro
BblBOAA, CTOPOXEBbIMW CXEeMaMWu ANS KOHTPOmNsS UMKNOB paboTbl Mporpammbl, SHEPFOHE3aBUCUMOWN MaMATbIO
EEPROM, NVRAM ans coxpaHeHnst NonNb30BaTeNbCKMX NapameTpoB KOHUrypauum i gaHHbIX.

BHyTpeHHAs nporpamma unHamnkatopa UTM-110 dyHKUMOHMPYET C NOCTOSIHHBIM ‘BpeMEHHbIM LMKioM. B
Hayane Kaxgoro Luukna BHyTpeHHen paboden nporpaMmbl CUUTLIBAETCA 3HAYEHME | aHanoroBOro BX0Aa,
Npov3BOAUTCA cuYuTbiBaHME U o6paboTka knaeBuaTtypbl (nogaBneHve apebesra . n obHapyXeHne AO0CTOBEpPHOCTM),
npMemM KOMaHA W [JaHHbIX W3 nocnefoBaTenbHOro uHTepdenca. lMpu nomowm 3TUX BXOAHBIX CUrHanoB
OCYLLECTBMAITCH, B COOTBETCTBUM C 3anporpamMmMypoBaHHbIMK (PYHKUMAMW 1 MONb30BATENbCKUMY NapameTpamu
KOHpurypauum, Bce pacyeTsbl. [locne aToro ocylecTBnseTca BbIBOA WMH(pOpPMAaLIMK, Ha aHanoroBbIi U ANCKPETHbIE
BbIXOA, WHOMKAUMOHHBLIE 3MEMEHTbl, a TaKkke QWKCauWs BbIMUCAEHHBIX BENWYMH ANS pexuma nepenaydv
nocnenoBaTenbHOro HTepdelica.

3.8.1 NpuHUMn paboTbl 6510KOB 06pPabOTKM aHaNoOroBoro Bxoaa

B wnHgukatope UTM-110 annapaTHO MOXHO MNOOKMHOYUTE OBUH aHarioroBblii BXOAHOW CUrHam, KOTopbiv
MOXeT ObITb NPUHAT NEPBLIM U BTOPLIM (PYHKLMOHaNbHbLIMU BnokamuHoOpMan3aummn n macwtabuposaHuns. 3a aToT
©Onok oTBEYaloT COOTBETCTBEHHO YpoBHM KOoHGMrypaumm AINTw AIN2.

AHanorosbIvi curHan umeet npoueaypy obpaboTkv. [laHhas npoueaypa ncnonb3yetcs AN NpeacTaBneHns
aHanoroBoro curHana B HeobxoAMMOW Nonb3oBaTento;opMe (HOPMUPOBAHHDBIN CUTHAN B TEXHUYECKMX eanHULax).
Ha pucyHke 3.4 nokasaHa cxema o6paboTku aHanoroBoero BXoAas

Ha pucyHke npuHsaTble cneaytowme o603HaveHus:

1. @unbmp umnynbcHbix nomex. cnonb3yeTca\ana nogasneHus MMnynbCcHbix nomex. Onpegensercs
napameTtpom AIN1.05 (AIN2.05) «MakcumanbHas onuTensHOCTb UMMYNbCHOW Nomexu». Ecnv B kakom
nMbo uMKne wu3MepeHust “TexHoNorMyeckoro napameTpa OOHapyXeHO €ero u3MeHeHue, TO
npeanonaraeTcsi BO3MOXHOCTb OEWCTBUSA»MOMEXM U BbIXOOAHOW curHan cdopmupyetcst (C y4yeTom
yCpeOHeHNss n3MepuTenbHbIX 3HAYEHUIN) MO WUCTEYEHWU YCTAHOBIIEHHOrO BPEMEHW AONUTENbHOCTM
nomexu. To ecTb, ecnu ANUTERABHOCTb W3MEHeHWs curHana 6Gonblue 3a4aHHOTO Tromexw, TO 3TO
U3MEHeHne pacLeHUBaeTCa KaK' eCcTeCTBEHHOe W MNpUHMMaeTcs B [AanbHenwyilo obpaboTky ¢
3a[epXKoN BpeMeHU Tpemexw. PaboTa gaHHOro dwnbTpa BHOCMT AOMOMHUTENbHOE TPaHCMNOPTHOe
3anasgpiBaHWe B CUCTEMY PEryNvpOBaHWs, KOTOpPOe paBHO BenuvuMHe napameTtpa «MakcumanbHas
ANUTENBHOCTb UMAYNILCHON NOMeExm». [1o3ToMy BCerga Hy>XHO CTPEMUTLCA MUHUMU3NPOBaTb AaHHbIN
napamertp.

2.  MoOlyne Hopmanu3ayuu cueHana. AToT MoAyfb HOpManuayeT BXOAHOW aHanorosbln curHan. BaxHon
dyHKUMEn AaHHOro MoAyNns eCTb KOHTPOmb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHamorosoro
curHanalHa 10% 3a AuanasoH, KOTOpbIN yCTaHaBnMBaeTCA Mpu KanubpoBKe WHAMKaTopa, MoAysb
MOCbINAeT CUFHaN MHAWMKATOPY O HEAOCTOBEPHOCTU AaHHbIX B kaHane. Mpy 3TOM ecnm curHam Hwxe
[vanasoHa U3MeHeHWs Ha LudpoBom aucnnee roput £~ L, npu npesbileHnn gaHHoro avanasoHa
Ha (cpposom ancinee roput £ -~ H. B 06oux criyyasx reHepupyeTcs coBbITUE «pPa3pblB MUHAN CBS3N
C AATYMKOMY.

3. [lapamempsbirkanubposku. OnpefensoT TOYHOCTb KaHana U MEHSI0TCA Npy 3ameHe faTyuka unu
nepexode Ha Apyronm Tun gatyuka. MogpobHee o KanubpoBkax aHanoroBbiX BXOAOB CMOTpUTE B
pasgerne nocBsLLEeHHOMY KanubpoBkam.

4. OKchoHeHuuanbHbll uabmp. PunbTp uWcnonb3yeTcs Ans NoAaBfeHVWs Momex, a Takke Ang
nogaBneHns «apebesra» MHAMKALMU (4acTbIX M3MEHEHMWI NoKasaHWs MHAMKaTopa us-3a konebaHun
BXogHoro napametpa). Onpegensietcs napametpom AIN1.04(AIN2.04) «[locTtosiHHass BpemeHu
LuuncpoBoro punsTpar.

5. Modyne macwmabuposaHusi cuzsHana. OTOT MOAYMb NUHeapusmMpyeT u MacwTtabupyeT BXOOHON
CMrHam cornacHo 3ajaHHOW MoNb3oBaTerieM HOMWHANbHOW CTaTMYECKOW XapaKTepUCTUMKM AaTyuvka,
KOTOPbIA MOAKMNIOYEH K AaHHOMY Bxody. Mmeetcsa B BuAy, YTO MMEHHO 34ecb BblOMpaeTcs Tun
MOOKMIOYEHHOTO K KaHany pJaTyvmka. Takke B 9TOM MoAyne eCTb BO3MOXHOCTb W3BMeYeHus
KBagpaTHOrO KOPHA U3 BXxoAsduwlero curHana. lonb3oBatens MMeeT BO3MOXHOCTb fMHeapusoBaTb
curHan no cobcTBeHHON KPUBOW NMHeapu3aumn.
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PucyHok 3.4 — Briok-cxema ghyHKUUOHarnbHbIx 6510K08 Hopmanusayuu u macwmabuposaHusi

6. Tabnuua /KoopduHam nuHeapuszayuu cueHasa. [aHHaa Tabnuua onpegensieT KOOpAMHAThI
nonb30BaTENbCKON NUHeapu3aumm, napaMmeTpbl KOTOPOW 3a4alTcs Ha ypoBHe KoHdwurypaumm LNX un
LNY.

7. MoOdyrsib koppekuyuu aHano2o8020 8xoda. B aTom mopyne curHan, npeobpa3oBaHHbIN B NpeaplayLwmux
6nokax, cmellaeTcs Ha 3afjaHHoe nonb3oBaTtenem (ypoeeHb COR1 n COR2) 3HauveHue. 3HayeHue
KOppEeKUMM CyMMUPYETCS C BXOOHbIM CUrHANOM UIU BblYUTAETCS U3 BXOAHOIO CUrHana, B 3aBUCUMOCTU
OT 3HakKa KeahrLmeHTa KoppeKLnN.

MpumeyvaHue:

1. Tlpu BbIOOPE TNa AaTyuka C 3agaHHbLIM AUanasoHOM U3MepeHus, B MOAyne Hopmanusaumm curHana
napameTpbl BbICTaBNSAOTCS aBTOMaTUYECKU U U3MEHEHME X 3abnoKnMpoBaHo.

2. [Mpw nHTepdencHoMm BBOAE HACTOMKN MOAYNS HOPManu3auun n unbTpoB HE MMEIOT CMbICNa, Tak Kak
curHan no nHtepdency nepegaeTcsa cpady B Moaynb MacliTabvpoBaHms curHana.
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3.8.2 NpuHUMN paboTbl hyHKLUMOHaNbLHbLIX 6110KOB

Mocne obpaboTkn BxogHoro curHana Al dpyHKLMOHanbHbIMKM GrokamMy HopManusauum u macluTabupoBaHust
dopmupyeTcsi 3HayeHue mamepsiemon BenuuuHbel PV1 n PV2 B TexHudeckux egmHuuax. OTO 3HaAYeHUE MOXET
oTobpaxaTbCsA Ha AMcnnesx nepegHen NaHenu, nogaBaTbCs Ha aHaroroBbll BbIXOA4 C MPAMbIM M 06paTHBIM
HanpasneHneM, NofgaBaTbCA Ha KOMMapaTop, NOCMe Yero Ha AUCKPETHbIN BbIXOA, a Takke obpabaTbiBaTbCA OOHUM
13 OyHKUMOHarbHbIX BIOKOB.

B napameTtpe matematuyeckme cyHkumm (FNC1.00 n FNC2.00) nonb3oBaTenb BbIGUpaeT, Kakylo 13 cemu
yHKUMIA HEOOXOAMMO UCMonb3oBaTk. Bo3MoXeH BapyuaHT He Mcnonb3oBaHUs pyHKLMOHanbHoro 6rnoka (napameTp
paseH 0000).

MpuHuMn paboTbl PyHKUMOHaNLHOro 6roka npeacraeneH B Tabnuue 3.1.

Tabnvua 3.1 — OnucaHusa dyHKUMOHaNbHbIX 6110KOB

FNC1.00 ®DyHKLMOHaNbHas cxema
FNC2.00 §  MaremaTtnueckon dryHKumMM

0000 He ucnonb3ayercs DYHKUMOHaNbHbIN 6NOK OTKIMOYeH
DyHKUMOHANbHaA cxema PyHKuKn
BbIMUTAHUA MaTtemaTtu4eckas (*)yHKLlVIil BblYUTaHUA
PV1
< k-PVl—k -PV2 F Mpn uncnonb3oBaHWUAY MaTemMatudeckon @YHKUUKM “BblYUTaHME”,
0001 PV2 1 2 3HavyeHue BTOPOM U3MEPSIEMON BENMYMHbI YMHOXEHHOW Ha KoadpduumneHT
1 1 k2 BblYMTaETCHA U3 3Ha4YEeHUss NEPBON M3MEPAEMON BENUYUHBI YMHOXEHHOWN
k, k, Ha koadbpuLmeHT k.
FNC.02 FNC.03
DyHKUMOHANbLHaA cxema PyHKunmn
CYMMWUPOBAHUA MaTtemaTuyeckasa (*)yHKI.lVISI CyMmmMmunpoBaHusa
PV1
: k-PVl+k. -PV2 F Mpu ncnonb3oBaHUM mMatemaTuyeckon yHKLUKU “CyMMUMpoBaHuE”,
0002 P&» : 2 3HavyeHue NepBon U3MepsieMoN BENMYMHbI YMHOXEHHOW Ha KoadbduumneHT kl
t 1 cymMMupyeTcs C 3Ha4eHneM BTOPOW M3MEPSEMON BEMUYNHBI YMHOXEHHOWN Ha
k, k, KoadbcpulmeHt K, -
FNC.02 FNC.03
DyHKUMOHANbLHAA cxeMa PyHKUUK
YMHOXEHUSA l MaTtemaTuyeckasn hyHKLMS YMHOXEHUS
PV1 . )
K k -PV1-PV2 F [Ipy wncnonb3oBaHMM MaTeMaTudeckon PyHKUUKN “yMHOXeHue”,
0003 | PV2 ! ),3HaueHe NepBOil U3MEPSIEMON BEMUUMHBI YMHOXKEHHOI Ha KoatduumeHT K,
1 | I YMHOXaeTCs CO 3Ha4YeHNeM BTOPON U3MEPSEMON BENNYUHDI.
K | |
FNC.02
: 0

DyHKUMOHANbHAA CXeMa: ml

ﬂEnEHM* | MaTtemaTtuyeckas (byHKl.lMﬂ aeneHus
PV1 ~ “* ”
— Vi F MpM WCMONb3OBAHMM  MaTemaTuyeckol yHKUMM  “Aenenue”,
o004 | PV2 V2 3HaueHe NepBoil U3MEPSIEMOII BEMUUNHBI yMHOXEHHOM Ha koabduumeHT Kk,

OenuTcH Ha 3HaYeHne BTOPOW U3MePSEeMO BEMUYUHBI.

2
o
S

f=—
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MepepHns
naxens npubopa nK MaTtemaTtnueckas yHKUMA MHTErpupoBaHUs
RIS Ha 6nok  uHTerpupoBaHus  nopaetcs
Cxema cpyHKuum YPOBHS 3Ha4YeHMe TOMbKO OOHON M3MepsemMon BenuunHbl. Ha
WHTEMPUPOBAHUA KHOMKN W 11 O nepBbin  PyHKUMOHANbHBIA ONOK  3HayeHne nepBou
(yHKUMOHanbHOro Pexum copoca hYHKLMOHanNbHoOM BEMNYMHBI, a Ha BTOpOW
Gnoka FNC1(2) FNC.01 (PYHKLMOHAMbHBIN GrOK 3HAYEHUs! BTOPOI1 U3MEPSIEMOIA
nepenonHeHmio BENUUMHBL. DOPMYnbl MHTErpanbHOro 3Ha4yeHus Ans
nepBoro M BTOpPOro  dbyHKUMoHarnbHoro  6roka

WUHTerpanbHoe npeactaBfeHbl HUXe:

3Ha4eHue

pv K
— R,
.

k1l
(FNCLd) (' prry

KoHTponb 3anuck npu F1 — =
nepenonHeHus  nepyonom E BKITIOYEHUM (FNC1.00=0005; k2(FNCl 03)
1MUH ! nUTaHus ’

F2 e | PV?2

(FNC2.00=0005), —
k2(FNC2.03)

BxogHas BenununHa nHTerpanbHoro 6roka (6rok paboTaeT kak cYeT4uK) ApuidHaveHun, koadpduumerHToB k1=1 n k2=1
JOIMKHA VMMETb eAMHMUBI U3MepeHus “TexH.efd/dac”. Bbixon wuHTerpatopa npu’ 8Tom Oyder B “TexH.en’. Ecnu xe BxogHom
napameTp MMeeT Apyrue eauHuUlbl U3MepeHWs, TOrAa MHTerpaTop macliTabupyetcs ¢ noMoLubio koadduumeHntoB k1 n k2.
0005 Hanpumep, HyXHO U3MepsiTb KONMMYECTBO XMOKOCTU MO ee pacxody, KOTOpblA n3mepsieTcs B [M3 / mun|. Toraga, nog6opom
koadpdpurumeHToB k1=60 n k2=1 maclutabrvpyem nHTerpaTop, a Ha BbiIXoAe Mony4uMKONMYEeCTBO XNAKOCTU B [MS].

B T1abnuue 3.1.1 npuBedeHbl 3HaveHUss koadUUMEHTOB ki M k2 Ons OCHOBHbIX €QVHUL U3MEPEHWUs napameTtpa
pacxopa.
Tabnuua 3.1.1 — 3HayeHne koacpuumeHToB k1 1 k2

EAQnHULBI M3BMepeHUsi BXOAHOro napameTpa

1 60 3600 1
1 N & 24

PyHKUMOHANBHBIA BNOK MMeET YeTbipe pexvma cobpoca mHTerpanbHbIX 3HaYeHWiA:
Tabnuua 3.1.2 — Pexwumbl cbpoca MHTerpanbHbIX 3Ha4YEHUI

Cbpoc C6poc no C6poc c MK
FNC1(2).01 Knaesnwamu | nepenon- (perucTpbl
Wi HeHUIo 12,13; 14,15)

0000 Bescbpoca n 4

0001 Mo nepefénHernio — + +
Mo nepenonHeHuno

0002 ﬂ W 4Oy * * *

0003  Kraenwamni¥’ + QO

| 0006 | PesepB | PesepB

e
|
+

DyYHKUMOHANbHAA CXeMa (YHKUMK

BuiuKTanuA BIAXHOCTI MaTemaTuyeckasi (pyHKLMsI U3MepeHue BRaXHOCTH
LIEVXPOMEI Y|

Mpu BbIOGOPE DYHKUMM “BNAXHOCTL” CUrHam C Cyxoro TepMomeTpa
NnocTynaeT Ha NepBbIN BXOA, a C BMaXHOro — Ha BTopon. [lanee, no tabnuue
3agjaHHo B nporpamme  umHaukatopa  UTM-110,  dopmupyetcs
NCUXPOMETPUYECKMM METOAOM 3HaYeHWe BMAXHOCTW. 3HayeHus mexay
TOYKaMu, 3agaHHbIMK B Tabnuvue, HaxoasaTCa METOAOM annpoKCMMaLnK.

0007
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3.8.3 NMpuHUMN paboTbl 6110Ka CUrHanuM3auum

MpuHuMn paboTbl 6noka curHanM3aummn nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb
Peructpbl
napameTpoB ( )
yCTaBOK
67 <

Peructp (6)
KBUTMPOBaHNSA
ALRM_ACK
Peructp (7)
ALRM_STATE

dopMMpoBaHMe curHana curHanuaaumm

PucyHok 3.5 — briok-cxema 6rioka,cuesHanusayuu

KoHTponb BbiIxoda napameTpoB 3a rpaHuLbl yCTAaBOK CUrHanM3auum npon3soauTcsa Ans Kaxaom n3 BennynH
PV1, PV2 n gna BbixogoB dyHKUMOHanbHBIX 6nokoB F1 un F2. [Ona kaxgoro u3 3TUX NapamMeTpoB YCTaBKu
MUHUMYMa, MaKCMyMa U rMCTepe3nc 3a0aeTCs Ha YPOBHAX KOH(Urypauum aTux napameTpoB. Takke 3TW yCTaBku
MOXHO 3afaBaTb uYepe3 MHTepdenc B COOTBETCTBYIOLIMX perucTpax. COOTBETCTBYKOLUME PEFUCTPbl yKasaHbl B
Tabnuue B.1.

MHaovkaTopbl Ha nepegHen NaHeny moKa3biBaldT CUrHanm3aumio Toro napameTpa, KOTOpbI BbIBOAUTCSA Ha
uundposor aucnnei. CoCcTosiHMe CUMrHanusauum BCcex napameTpoB 3anucbiBaeTcs NobuTHo B obwwmii peructp 7. B
3TOM crny4ae 3HayeHue curHanv3aumu ans Bcex napameTpoB MOXHO HabnogaTe Ha BEPXHEM YPOBHE.

CuvrHanumsaumst MoxeT ObITb € KBUTMpOBaHMeM 1 6e3. Ecnu napameTp oTobpaxeHns curHanusaumm BbibpaH
ALRM.00=0001 (c kBMTMpOBaHWeM), TO MpPW MNPEBLILEHNN U3MEPAEMOWN BENMYMHON YCTaBOK CUrHanusaumv B
perncTp CoCTOSHUS CUrHanuv3auum,3anucbiBaeTcsa «1» 1 nHankaTop curHanusaumm HaumHaeT muraTb. B peructpe
KBUTUpOBaHUA Haxoautcsa «0x». Korga onepaTop 3aMeTun BbixO4 MapameTpa 3a YCTaBKU CUrHanmMsaumMum OH MoXeT
KBUTUPOBATb CUrHan Kak C nepegHen naHenu knasuwen [A] (B peructp kButupoBaHus «1» 3anucbiBaeTcs
aBTOMaTU4eCKU), Tak 1 Mepes nHTepenc ¢ BEpXHEro ypoBHS, 3anncas B permcTp COCTOsIHUE KBUTMPOBaHUA «1».

3.8.4 MpuHUMN paboTbl OKOH OTOGpaXKeHUA

OKHO 0TOBPa@KeHNsT COCTOMT M3 LMdPOBOro AUCNNes, MMHENHOro nHaMKaTopa, MHAUKATOPOB CUrHanNU3aumm
W NHOWKaTOPOB ANCKPETHBIX BbIXOO0B.

B wHpaukaTope WUTM-110 ecTb BO3MOXHOCTb BblOOpa OAHOTO M3 Tpex BapuaHToB oOTobpakeHus
namepeHHsix,PV1, PV2 n paccumtanHbix F1, F2 3HaveHun, koTopble MOXHO BbibpaTb B nyHkTe MeHio WND1.00 n
WND2.00 (pncyHok 3.6)/

Mpn BeIGOPe/WND1.00 (WND2.00)=0000 nony4yaem ogHoOkaHasnbHbIA MHAMKATOP. TO eCcTb Ha LMdpoBOW
AVCNnen BblBOAUTBCA napameTp nepsoro (yHKUMoHanbHoro 6noka Hopmanu3aumm u MacwTabuposaHus PV1
(pucyHok 3.6). B aTOM cryyae nonoXeHve AeuuMMarnbHOTO pasfgenuTens, HayanbHOe W KOHEeYHOe 3HayeHue
AvanasoHa oTobpaxeHns 6epyTcsi U3 napamMeTpoB HACTPOMKM NEPBOro aHanoroBoro Bxoda. Ha ypoBHe HacTpoviku
nepBoro okHa oTobpakeHVWs MOXHO 3afjaTb MeTOA MHAMKauuMM (CermMeHT, rmctorpamma, ructorpamma ¢ «0» no
cpeavHe) M TOYHOCTb NWHENHOW wHAukaumu. [lapameTpbl HacTPOMKM BTOPOro OKHa oOTobpaxeHus He OyayT
3aeCTBOBaHbI.

[na otobpaxeHnss 0QHOTO OKHa, HO C COBCTBEHHbIMW HAcTpomkamu LudpoBOro gucnnes Heobxognmo
BblbpaTe napametp WND1.00=0001 — ogHO OkHO oTOGpaxeHus (pucyHok 3.6). B atom cnyvae Oyayt
3ae1CTBOBaHbl BCE HACTPOWKM YPOBHS KoHpurypauumn WND1.
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Mpn HeobxoouMOCTM OBYX OKOH OTOOpaxeHus napameTp “konmyectBo OkoH” Bblbupaetcs WND1.00
(WND2.00)=0002(pucyHok 3.6). Npn aTom 6yay 3agencTBOBaHbl BCE HACTPOMKW YPOBHEWN KOHUIypauum OBYX OKOH
oToBpaxeHust. MepeknioueHne Mexay OkHaMm1 B pexiume poboTa NpOUCXOAUT Npu HaxaTum knasuium [O].

Bo BTOpOM 1 TpeTbum cnyyvasax (OAHO MY ABa OKHA) AN HACTPOWKWU AOCTYMHbI Takue napameTpsbl:

* BbIOOP NapameTpoB, KOTOpbIe BbIBOAATCA Ha undposon aucnnen WND1.01(WND2.01);

* MONOXEHWNe 3ansTon LMdPOBOro ANcnes Kaxaoro okHa otobpaxeHmns WND1.02 (WND2.02);

* cnoco6 oTobpaxeHust uHcbopmaumm Ha undposom aucnnee (ceetutcs/muraet) WND1.03, (WND2.03);

MpuMeyaHMe: NepekmnioyeHre Mexay OkHaMm1 B pexume poboTa NPOUCXOAUT Npu HaxaTum knasnium [O.

WND 1.00 =0000 WND 1.00 WND 1.00 =0002
/ WND 1.02 WND 1.03
WND 1.00 =
N 0001
v
® 0
obpaxeHus 1
7
WND,1.01
WND 1.02 WND 1.03 © | wwzos
\ P WND 2.02 J
AIN \
A A
v \4
® O @0
Onug OKHO o-roﬁpamw /)/KHO oTOoOpaxeHus 2

7

WND 2.01
WND 1.01

PucyHok 3.6 — briok-cxema eblbopa BapnaHTOB OTOGpaXKeHUsi U3MEePUTENBHOTO NapaMeTpa

3.9 NMpuHUMN paboTbl NOrMYecKoro ycrponcTea

Jlornyeckoe ycTporcTBO UMeET crneaytoLume oyHKLMK:
e KoMnapaTtop (YyCTPOMNCTBO CPaBHEHWS);
e curHanusarop;
® [BYXMO3VLNOHHBIN PErynsarop.

HacTpoiku nornyeckoro ycTponcTBa. NnpoM3BOASTCA Ha YPOBHE HACTPOMKN ANCKPETHBLIX BbIXOAOB.

MpuHUMN paboTbl NOrMYECKOro yCTPOMETBa nokasaH Ha pucyHke 3.9. B nyHkte meHio DOT1.01(DOT2.01)
BbIOMpPAETCA MCTOYHWMK aHaroroBOrowCUrHanasAns ynpaBneHus OUCKPETHbIM BbixogoM. Ha pwucyHke 3.9, ans
npumepa, WCTOYHUKOM YNpaBrieHWUs 'AepBbIM AMCKpeTHbIM Bbixogom DO1 BbibpaHa wusamepsiemass BenuuvHa
0o6paboTaHHas BTOpbIM (PyHKLUMOHANbHBIM ©OnokoM HopManusauuM W MacwTabupoBaHusl, a Ans BTOPOro
AVCKPETHOro BbIXOAA — BbIXO4 MEPBOro yHKUMOHanLHoro 6noka.

B nyHkTe meHio DOT1.00(DOT2:00) BLI6MpaeTcsa normka paboTel ormyeckoro yctpoicrea. Ha pucyHke 3.9
nokasaHo kak pabortaet komnapatop - 8 30He MIN-MAX n 6onbwe MAX. na nepsoro cnyyas copmupyeTcs Ha
BbIXOAE forvyeckas eguHuUa, korga BXOAHOW curHan Haxopgutcs mexay yctaBkamu MIN n MAX. 3HayeHne aTmx
yCTaBoOK 3apjaeTtcs B fyHkTax meHio, DOT1.03..05(D0OT2.03..05). Bo BTOpOoM crniydae cdopmMupyeTca eavHuua Ha
BbIxoAe Toraa, koraa'BXogHowm curHan npesblwaeT yctasky MAX.
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Jlornyeckoe yctpornictso 1

CpaBHeHue BxogHoro curHana c ycraskamu MIN-MAX DO1

DOT1.00] Jlorvka pa6oTtbl (0003 - B 30He MIN-MAX)

|
PV2 | —
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Jlornueckoe ycTponcTteo 2

CpaBHeHue BxogHoro curdHana ¢ yctaskamu MIN-MAX DO2

DOT2.00] Jlorvka pa6otbl (0001 - 6onbwe MAX)
i F14
! /AN i
DOT2.04; MAX f P )
[ A~ : :
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| i | .
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i | I » DO2 —»
|
I
I
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PucyHok 3.7 —Auaepamma pobomabi flo2udeckux ycmpoulcme

YnpaBnsaTb NOrM4yeckum, yCTpouCTBOM (ero OTKoYeHneMm), oB0BLLIEHHON CUrHanmm3aumern MOXHO Takke
Yepes nHTepdenc.

BbixogHOW curHanm nornyeckoro yCTpocTBa MOXET ObiTb CTAaTUYECKUM UMM UMMYMbCHBIM (GUHAMUYECKNM)
C 3ajaHHoW AnuHOM umAyneca. [pn cTaTu4eckoMm BbIXOQHOM CWUrHamne rornyeckoe YCTPOWCTBO dopMupyeT
NIOTMYECKYI0 eAMHNLY Ha NPOTSHKEHUN BpeMeHW, Koraa napameTp BXOAWUT B 30HY 3adaHHYH norukon pabotbl. A npu
UMMYNbCHOM BbIXOLHOM CUFHanNe AnMHa BbIXOOHOTO UMMyrnbca 3agjaeTtca B nyHkTe meHio DOT1.02(DOT2.02). Ha
pycyHke 3.7 UMNyNbCHbIA CUTHAM M30bpakeH Cepoit 3anMBKON CO BpEMEHEM ANUTeNbHOCTU nMnynbsca T.

Bbixoa normndeckoro yctponctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIN (DOPMUPYET COCTOSIHNE
pene BbIKI/BKJl. Takke 8HayeHue BbIXxoAa mOrMMYECKOro YCTPOWCTBA 3anucbiBalOTCA B pernctpel 4 un 5
(cm.Tabn.B.1).


https://lizantan.com/shop/odnokanalnyy-mikroprocessornyy-indikator-itm-110

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
20

4. Acnonb3oBaHue No HasHaA4YeHuIo

4.1 3KCI1]1yaTaLlMOHHbIe orpaHnyeHusa npm ncnosfib3oBaHMM MHAUKaTopa

4.1.1 MecTo yctaHoBKku nHamkatopa NTM-110 gomkHO oTBeYaTb CReayoLwWwmnM YCroBUSIM:

- obecneunBatb yA06HbIE YCNOBUS ANA 06CNYyXMBaHWSA U JEMOHTaXa;

- TemnepaTypa W OTHOCUTENbHas BMaXHOCTb OKPYXalLWEero BO34yxa [AOMMKHA COOTBETCTBOBATb
TpeboBaHUSAM KNMMMaTUYECKOro UCMONTHEHUST MHOUKATOPa;

- OKpYXXalllas cpefa He OO0MMKHA coaepaTb TOKOMPOBOASLUMX MPUMECEN, a Takke npuMecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanemn nHankaTopa;

- HaNPSYXEHHOCTb MarHWUTHbIX MOMEN, BbI3BaHHbLIX BHELLUHUMU UCTOYHMKAMN NEPEMEHHOFO TOka YacTtoton 50
"4 MY BbI3BAHHbBIX BHELUHUMW UCTOYHMKAMK MOCTOSIHHOIO TOKA, He AOIMKHa npeBbiwatbh 400 A/wm;

- NapameTpbl BUOpaL MM JOSMKHBI COOTBETCTBOBATL UcMonHeHuto 5 cornacHo FOCT 22261.

4.1.2 lMpwu akcnnyatauum nHankatopa HeobXoANMO UCKITHYUTL:
- nonagaHve ToKonpoBoAsALLEN MblfN UMK XUAKOCTU BHYTPb MHAUKATOPA;
- HanNM4yne NOCTOPOHHUX NPEeAMETOB BOMM3N NHAMKATOPA, yXYALlaLWmMX ero eCTeCTBEHHOE OXNnaxaeHue.

4.1.3 Bo Bpems aKcrnyatauum Heo6XoauMo crieuTb 3a Tem, YTo6bl NOACOEAMHEHHbIE K U3Aennio NpoBoaa
He nepenamMbiBanich B MECTAX KOHTaKTa C KIeMMamu 1 He MMenu NMoBpeXKAeHNin N30RALNN.

4.2 HOAFOTOBKa MHAOUKATOpPa K MCNoJsfib30BaHUIo. Tpe60BaHMﬂ K MeCTy YCTaHOBKM
4.2.1 OcBoboaunTe nsgenve ot ynakoBKu.

4.2.2 TlMepen HayanoM MOHTaXa MHOMKaTopa HeoOXOO4MMONBbINOMHUTL BHELWHUA ocMmoTp. [pyu aTom
06paTuTb 0COGEHHOE BHUMAHME Ha YUCTOTY NMOBEPXHOCTU{ MAPKMPOBKIX 1 OTCYTCTBME MEXAHWNYECKMX NOBPEXAEHUN.

4.2.3 Nngukatop NTM-110 paccuntaH Ha MOHTaX Ha BEPTUKanbHOW NaHenu anekTpoLuToB.

4.2.4 WNHovkaTop [OOMKeH ycTaHaBnuBaTbCH B 3aKPBITOM B3pbiBOGE30NacHOM UK noxapobes3onacHom
nometleHnn. Mcnonbsywite npubop npu TemnepaTtype, Wi BNaXKHOCTW, OTBevalmx TpebGoBaHUSM K YCNOBUAM
3KCNnyaTaumm ykasaHHbIM B rrase 1.3 HacToswen NHCTPYKLUK.

4.2.5 He sarpomoxgante npocTpaHCTBO,BOKPYr YCTPOWCTBA AN HOpMmarbHOro TennoobmeHa. OtBeguTe
AO0CTaTO4YHO MecTa Ans eCTeCTBEHHOW BEHTUNAUMU YCTponcTBa. He 3akpbiBanTe BEHTUMSLUMOHHbIE OTBEPCTUS Ha
Kopnyce ycTponcTa. Ecnu npubop noggepraeTcsi HarpeBaHuio, Anst ero oxnaxaeHns 4o Temnepatypbl Huke 70°C
NCNONb3yNTe BEHTUNATOP.

426 T[abaputHble W < npucoeguHUTernbHble pasmepbl uHavkatopa WTM-110 npuBegeHsl B
npunoxeHum A.

4.3 CoeguHeHne € BHELWWLHUMUN yCcTponcTBaMu. BxogHble n BbIXoaHble Lenun

4.3.1 BHUMAHMUE!!! Tpun noakntodeHun nHamkatopa NTM-110 cobntogaTb ykasaHus mep 6e3onacHoCTu
pasgena 6.2 HacTosWIeN NHCTPYKLUUK.

4.3.2 KabGenbHble| cBA3KN, coeduHswowme uHaukatop WTM-110, nogkniovaroTcs 4epe3  KrieMMbl
COEAVHUTENbHBIX PasbeMOB{ B COOTBETCTBMM C TpeboBaHusMu pgencteytowmx "lMpaBun  ycTpoWcTBa
3NEeKTPOyCTaHOBOK".

4:3.3, NogknioyeHne BXOAOB-BbIXOAOB K uHAnkaTopy MTM-110 npon3BoaaT B COOTBETCTBUM CO CXeMaMu
BHELLHWX COeQUHEHVI, MIPUBEAEHHBIX B NPUNOXeHnn b.

4.3.4 Tlpy NOOKMOYEHUN TMHUMIA CBA3W K BXOOHBIM W BbIXOAHBIM KMNEMMaMm MNpuHMManTe Mepbl Mo
YMEHbLUEHUIO BIUSHUSI HaBEAEHHbIX LUYMOB: UCMOMAb3ylUme BXOOHble W (UNW) BbIXOOHbIE LUYMOMNOAaBMSOLLME
GuNbTpbl ANA MHAMKaTopa (B T.4. CETEeBble), LUyMOMNoAaBnsiowme unbTpbl AN nNepudepUnHbIX YCTPOWCTB,
NCNonb3ynTe BHYTPEHHNE LncpoBbie UbTPLI aHANOroBbIX BXOAOB MHANKaTopa MTM-110.

4.3.5 He ponyckaeTca o6beanHATL B 04HOM kaberne (Kryte) Luenu, No KOTopbiM NepeaarTcs aHanorosble,
UHTEpdENCHbIE CUTHAaMbl U CUNBHOTOYHbIE CUrHarNbHbIE UMM CUIMbHOTOYHbIE CuUMoBble uenu. [ng ymeHblueHus
HaBEAEHHOrO LWyMa OTAENUTE JfIMHUWM BbICOKOTO HAaMpPSKEHWUS UMW NIMHUK, MPOBOASILLNE 3HAYUTENbHbIE TOKMU, OT
OpYrMX INUHWA, a Takke u3beraWTe napannenbHOro unu obuiero MOAKMHYEHUS C JIMHUSIMUA MUTaHWUS Npu
NOAKNIYEHUN K BbIBOJAM.
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4.3.6 HeobxoaumocTb 3KpaHUpOBaHWsi kabenen, no KOTOpbIM nepepaeTcs MHgopMauusl, 3aBUCUT OT
ONVHbl kabernbHbIX CBA3EM M OT YPOBHA MOMEX B 30He npoknagku kabens. PekomeHgyeTcs wucnonb3oBatb
n3onupyrowmne Tpyoku, KaHarnbl, TOTKM MW 3KPAHMPOBAHHbLIE JIMHUN.

4.3.7 [lpumeHeHVMe 9KpaHUMPOBaHHOW BWTOM MNapbl B  MNPOMbIWEHHbLIX YCMOBUAX  ABASETCA
nNpeanoYTUTENbHBLIM, MOCKONbKY obecneynmBaeT MOrydyeHWe BbICOKOrO COOTHOLLEHWSI CUrHan/wym W 3awiuTy oT
CUHA3HON NOMEXM.

4.3.8 lMNopgkniovanite cTabunusaTopbl UK LWyMONoAaBnsoLwme punbTpbl K NepudepuiiHbiM yCTponcTBam,
reHepuUpyLWMM  SMEKTPOMarHUTHbIe U WMMNYMbCHbIE MOMexu (B YacTHOCTW, MOTOpaMs. TpaHcdopmartopam,
coneHomgam, MarHUTHbIM KaTyLLKaM 1 APYrum yCTPONCTBAM, MMEOLLMM U3NyyaroLime KOMMOHEHTbI).

4.4 NMopgknroYyeHne INeKTPONUTaHUA GIIOKOB

441 BHUMAHME!!! Tlpn NOLKNIOYEHUN IMEKTPONUTAHUS WHAMKATOPOBMCOOM0AaTh ykasaHus Mep
6e3onacHocTv pasfena 6.2 HacTosILLEero pyKoBOACTBA.

442 [Onsa obGecnevyeHns cTtabunbHoM paboTbl obopyaoBaHus KomebaHus HaMmpsHKeHWs M YacToThbl
NUTaloLLIEN MEKTPOCETU OOIMKHBI HAXOAUTLCA B Mpeaenax TeXHUYeckMx TpeboBaHui, ykasdaHHbix B pa3gene 1.3, a
AONSi K&KO0ro COCTaBNSOLLIEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBMU CMX PYKOBOACTBaMY No akcnnyatauumn. [Mpu
HeobXxoaMMOCTH, ANS HEMpepbIBHbIX TEXHONOrMYECKMX MpoLLeccoB, AOIMkHa ObiTb NpefycMOTpeHa 3awimTa oT
OTKIMHOYEHMS (MNKn BbIXOAa M3 CTPOS) CUCTEMBI NMOAaYM IMEKTPONUTAHUSA — YCTAaHOBKOW MCTOYHUKOB BecnepeboliHoro
nNUTaHUs.

4.4.3 [Ona vHOUKATOPOB C WCMOMHEHMEM Ans MNUTaHUs OT CeTu nepemMeHHoro Toka 220B. lMNposopa
3NEeKTpPonuTaHna ceTu nepemeHHoro Toka 220B noaknovalTeshpa3eMHbiM COeAMHUTENEM, pacnosioKeHHbIM Ha
3a4Hen naHenun nHamkartopa.

4.4.4 YctaHaBnuBas Lymonoaasnsaowmin puneTp. (CUrHanbHbI nn ceteBon), obsa3aTenbHO YyTOYHUTE ero
napameTpbl (MCNOMb3yeMoe HanpskeHWe W nponyckaemble Toku). Pacnonarante dunbTp Kak MOXHO Gnvxe K
nHAMKaTopy.

4.5 KoHdurypauusa vHaukaTtopa

4.5.1 NHankaTtopbl UTM-110 koHQUrypupytoTca nNpy NoMoLUM NepeaHen naHenu vHaukatopa wunu vepes
ranbBaHV4ecku pasgeneHHbin nHTepdenc RS-485, (npotokon ModBus), 4To no3BonsdeT Takke MWCMoNb30oBaTb
npmbop B kKayecTBe yaaneHHoro uHamKatopa npu paboTe B COBPEMEHHbIX CETAX yrnpaBreHus n cbopa uHdopmMaumm.

4.5.2 NapameTpbl kKoHGUrypaumm niamkatopa TM-110 coxpaHaoTCa B 3HEProHe3aBMCUMON NaMATH.

4.5.3 MNporpamma koHdurypauuu nHavkatopa MTM-110 gomkHa ObITb cocTaBneHa 3apaHee U ocpopmneHa
B Buge Tabnuupl (cm. npunoxexnue [))uyTOo n30aBWT nonb3oBaTens OT oOwWWOOK Npu BBOAE NapamMeTpoB
KOHpurypauuw.

4.5.4 HasHauyeHue 3NEMEHTOB NepedHen naHenu, HasHadeHue CBEeTOAMOAHbLIX WHAMKATOPOB U KIaBuLl
npeacTaBneHo B COOTBETCTBYIOLMX pasgenax rnasbl 3. [Mopsagok KoHduUrypauum n3noxeH Huxe B pasgene 4.7.

4.6 Pexxsum PABOTA

I'Ipw60p NepexoanT Ha 3TOT PEXMM BCAKMI pas, Korga BKAYaeTca NnuTaHme.

M3:aTOoro pexmma MOXHO NepenTn B PeXUM KOHUrypaLmm n HacTpoeK.

Bonee, neTanbHO pexum paboTbl, PeXuMM 3aluTbl U PeEXMM KOHMUrypaumum onucaHbl B MOCRenyLimx
pasgenax gaHHOW FnaBbl. [Juarpamma pexxmumoB paboThl, 3almThl U HacTpoek nHankatopa NTM-110 npuBeaeHa Ha
pucyHke 4.1.

B npouecce pabombi MOXHO OCyLLEeCTBNATE MOHUTOPUHTI, T.€. BU3yalnlbHO OTClieXnBaTb TEXHONOTNYEeCKMMn
napameTtp. Kpome TOro, MOXHO OTCneXxuBaTb Ha CBeToAMOAHbIX WHAOMKATOpax CurHanbl TEXHOIOrMYeCKom
CUrHanusauum nNpy NPeBbLILLIEHUN BEPXHETO U HWXKHErO NpeaernoB OTKIIOHEHUS. Tak e C MOMOLLbIO CBETOANOOHbIX
MHONKATOPOB MOXHO HabnaaTh 3a COCTOSIHNUEM ANCKPETHbIX BbIXOA0B.
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MuTtaHue
BKIIOYEHO

Pexum PABOTA

Pexunm
KOH®UTIYPUPOBAHUE

PucyHok 4.1 - Juazpamma pexxumos pabomsl u HacmpoUku uHOukamopa YITM-110

B wuHoukatope WNTM-110 B pabouvem pexume MOXeT OblTb OOHO WM [Ba HaAcTpaMBaeMbIX OKHa
oTobpaxeHus, nubo dyHKUMA OTOOpaxeHUss oOAHOKaHanbHOro wHgukatopa | (cMm. pasgen 3.8.4). CwmeHa
NpOCMaTpUBaHNA OKHa OTOBPaXEHMUS OCYLLIECTBNASTCS KpaTKOBPEeMEHHLIM HaxaTuém knasuwin MEHIO [O].

4.7 Pexum KOHOUT'YPUPOBAHUE

e C rnomowblo 3TOrO pexuma BBOAAT napameTpbl uHamkatopa WMTM-110, napameTpbl curHanvsauuu
OTKIMOHEHWUW, napameTpbl WnbTpa, MapaMeTpbl TuNa »BxoAda, MnapameTpbl KanubpoBKW, MapameTpbl
dyHKUMOHanNbHbIX 6IOKOB, MapaMeTpbl OKOH OTOBpaXKeHUs, NapamMeTpbl BbIXOAOB M CUCTEMHbIE NapaMeTphbl.

e Kaxxgoe 3agaHHOe 3HavYeHne (3NeMeHT HACTPOWKA)B,peXMME KOHUTIypaumm Ha3biBaeTcs "napameTpom”.

e [MapameTpbl, ucnonedyemole B uHgunkatope  MTM-110; crpynnupoBaHbl B YPOBHW U NpeAcTaBneHbl Ha
anarpamme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - [Quazpamma ypoeHel pexxuma KoHghuaypauuu u Hacmpoek
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4.7.1 BbI30OB pexuma KOHdUrypaumm u HacTpoek

1. BbI30B YpOBHEN KOHUrypaLumm n HacTpoek ocyllectensietcst u3 pexvuma PABOTA gnutenbHbiM, 6onee
3-X ceKkyHA, HaXaTveM KnasuLn [0].
2. MNocne atoro Ha gucnnen NMAPAMETP BbiBoguTcst MeHo BBoga napons: «P 00y».
3. C nomolublo knaeuw nporpamMmupoBaHvis A ¥ BBecTu naposnb: «P 02» M KpaTKOBPEMEHHO HaxaTb
knasuy [O].
BHUMAHMUE!
Ecnu naponb BBEAEH HE BEPHO — NpUOOP NepenaeT B pexum uHOUKayuu.
Ecnun naponb BBeAeH BEPHO - TO NpuBOp NepenaeT B pexumM KOHuaypayud.

Pexum KoHdUrypaumm otnm4aeTcs oT pexmma MHAuKaumm TeM, 4To B JaHHOM peXuMe 3HaveHus
napamMeTpoB BbIBOASATCH Ha LM POBON ANCNIEN B MU2aoueM pexmme:

4. Ha uncpoBomM avcnnee nosiButcs HasBaHue ypoBHs koHdurypaumm: AIN1.SAVE=«A in »...«5AuEx.

5. Mocre BbIGOpa HYXHOTO YPOBHS HYXHO HaXaTb KpaTKOBPEMEHHO KnaBuily noaTeepxaeHns [O].

6. BbibpaB Heob6xoaMMbIA MYHKT MeHio knasuwamu A VY, ana moaudmkauum, napameTtpa Heobxoammo
CHOBa KPaTKOBPEMEHHO HaxaTb knasuuy [O].

7. Ha undpoBomM gucnnee B MuzsaroueM pexume BblBedeTCH 3HayeHWe napameTpa BblOpaHHOro MyHKTa
MEHIO: Hanpumep, «0001».

8. C nomoLubto knasuw nporpammuposaHnst A ¥, npyu Heo6XoaMMOCTy, MPOU3BECTV 3MEHEHWE 3HaYeHUs
BLIGPAHHOTO NapameTpa, KpaTKOBPEMeHHO HaxaTb knasuiy [Q] — npuboep CHOBa NepeiiaeT B pexum KOHGUrypaLmm
— Ha uMdpoBOM Aucnnee NOSBUTCA HOMEP NPEXHEro BbIGPaHHOrO MyHKTa MEHHO.

9. C nomouLbio knasuw nporpaMMmmpoBaHns A ¥ yCTaHOBUTb CneayroLwmni HeobxoanMbIn AN N3MEHEHNs
MYHKT MEHI0, ¥ T.A4. NOKa Bce HeobxoauMble NnapameTpbl Ha AaHHOM YPOBHE, KOHbURypauumn He 6yayT N3MeHeHsbI.

10. OAnsa Toro, 4tobbl BEpHYTCA K BbIOOPY YPOBHS KOHMrypauumn HEOBXoOMMO HaxaTb KnaBuLly [0] "
yaepxwuBaTb ee 6onee 3-x CeKkyHA.

11. Janee BbiGpaTtb criegytoLwent ypoBeHb KOHUrypauun, KOTOPBIN HY>XHO M3MeHUTb. [1oBTOpPUTL NMYHKT
5-10. N Tak go Tex nop, noka He ByayT U3MEHeHbI BCE HYXXHble YPOBHUKOHUIypaumm.

12. BbizBaTb ypoBeHb SAVE «5HuE» M coxpaHUTBIBCE MBMEHEHHbIE 3HAYEHUS1 B SHEProHe3aBUCKHMON
namatu. lpu coxpaHeHMn napameTpoB B OHEProHe3aBUCMMOW MNaMATW BbIXOA4 W3 YPOBHS KOHGUrypaumm
OCYLLECTBMAETCH aBTOMATUYECKN.

13. Ecnn u3mMeHeHHble napameTpbl He JCOXPaHAIOTCA B 3HEpProHe3aBMCUMMON namsaTh (napameTpbl
COXPaHsIOTCA B onepaTMBHON NamsiT1) BbIXO4 U3 pexuma KOHUrypauum ocylecTBnseTcs AnuTenbHbIM, bonee 3-x
CEeKyH[, HaXaTuem KnasuLum [0] UM NO UCTEYEHUN BPEMEHN 2-X MUHYT.

4.7.2 Bnok KOHTpons ownbokK

B cucteme BO3MOXHbI OLLMGKM TPEX TUMOB.
1) «Owubka Bxopa», koraa 'BXOOHOW CUFHAN BbLIXOAWT 3a Mpefdenbl AOMyCTUMOro guanasoHa C
nocnepywowlen nHankauuen Errl unu ErrH na gucnnee NAPAMETP

2) «OwwmbKa KanMbpoBKU» — NapameTpbl kanubpoBKN BbIXOAAT 3a AOMNYCTUMbINA UanasoH.

KoHTponupyeTcs B pernctpax 200 n 202 (201 n 203- gna AIN2) ons cpaBHeHUs1 ¢ AaHHbIMKU Tabnuupl 5.2
AN COOTBETCTBYIOLLEro TMNa gaTunka. Bo3amoxHas npuyrHa — HeBepHO NpoBeaeHa kanMbpoBska.

MHaukauma paHHoM OlWmMBKM BO3MOXHa Tombko B pexume KOHOUIMYPALIMA. Tpu  Hanuumm
COOTBETCTBEHHON OLUMOKM BKIOYAETCA COOTBETCTBEHHbIE MHAMKATOPLI A — BepXHWW npeden curHana AL BHe
aonycTumoro ananasoHag, V¥ - HWKHUIM npegen curHana AL BHe gonycTMMoro guanasoHa.

3) «OwnbKa nonb3oBaTensA» npu kannbposke MMeeT MeCTO Mpu MonuUTKe 3adaTb napameTpbl, KOTopble
BbIXOAAT 32 AONYCTUMBIN AManasoH ANA 4aHHOro Tuna BXofgHoro curHana. aentnduumpyetcsa coobwerune ErrC Ha
aucnnee NMNAPAMETP

CoobLLeHie. ErrC KBUTUPYeTCS NOBTOPHBIM HaxaTeM knasuiu [O].

Bo3moxxHble APUYMHBI:

- OTCYTCTBME BXOAHOIO CUrHana;

-(HECOOTBETCTBUE BbIOPAHHOIO TWUMNa BXOAHOMO CUrHana yCTaHOBMEHHbIM NepeMblukaMm;

- He mpoBoAMnach kanubposka.
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4.7.3 HazHauyeHue ypoBHen KOHdUrypauumm

Tabrnvua 4.1 HasHauyeHne n nHamkauusi ypoBHeN KOHdurypaumm

LIZANTAN.COM

Ha3HaueHue ypoBHs Ha3BaHue Nnankauusa

HacTpolika napameTpoB nepBoro yHKLMoHansHoro 6noka ]

AIN1
HopManuaauuv n maclutabupoBaHus 1
Hactpolika napameTpoB BTOpOro dpyHKLMOHansHoro 6roka

AIN2
HOpManusaummn 1 macLuTabupoBaHus NP
HacTtpolika napameTpoB dyHKLUMOHanbHOro 6rioka Ne1 FNC1 F M E ,'
HacTpolika napameTpoB ¢yHKLUMOHanbHoro 6noka Ne2 FNC2 F l_.' E E
Hactpolika napameTtpoB aHanorosoro Beixoga AO AOT H
(Mcnonb3yeTcs Npy yCroBuM 3akasa onuum) D
HacTpoiika napameTpoB guckpetHoro Beixoga DO1 DOT1 d D t ,'
HacTpolika napameTpoB auckpeTHoro Bbixoga DO2 DOT2 d D t E
HacTpoiika napameTpoB okHa oTobpaxeHust Ne1 WND1 U ]—, d ,]
HacTpoiika napameTpoB okHa oTobpaxeHusi Ne2 WND2 U ’—, d E
HacTpoiika napameTpoB curHanusauum ALRM H 'l_ l— n
Abcuunccebl (X) onopHbIX TOYEK NnHeapusauun curHana | —_ ]
nogaBaemoro Ha nepBblit PYHKUMOHaNbHbINA 6ok LNX1 L ,—, U |
HopManu3auuv n macluTabupoBaHusi
OppauHatbl (Y) ONopHbIX TOYEK NMHeapusauum CurHana | ]
nogaBaemoro Ha nepBblit PYHKUMOHaNbHbINA 6ok LNY1 L ,—, H |
HopManu3auuv u macluTabupoBaHusi
ABcumcebl (X) onopHbIX To4ek nuHeapuaaumnmn curHana ] —_
nogaBaemoro Ha BTOpoW pyHKLMOHanbHbIN 6ok LNX2 L ’—, U E
HOpManusaummu 1 macluTabupoBaHus
OpauHaTel (Y) OnopHbIX ToYek NMHeapr3aLmn curHana ]
rnoJaBaemMoro Ha BTOPOW OyHKLIMOHANbHbIN 610K LNY2 L M H E
HOpManusaummu 1 macLuTabupoBaHns
Kannbposka curHana nogasaemoro Ha NepBbIf 'l |
YHKLMOHanNbHbIA 610k HopManuaauum.u cLi1 L L |
MacltabrupoBaHus
Koppekumsi curHana nogasaemoroHa nepsbiii ,— I
PyHKLMOHaNbHbIN 610K HopManu3aLum, n COR1 L D |
MacltabvpoBaHus
KannbpoBka curHana nogaBaeMoro Ha BTOPOW 'l
yHKLMOHaNbHLIN 610K HopManusauum n CLI2 L L | E
macLuTabrpoBaHlus
Koppekuusi curHana nogasaemMoro Ha BTOpoWn r
bYHKUMOHabHBIN Briok HopManusauum n COR2 L D ' E
MacLuTabrpoBaHus
Kannbposka aHanoroBoro Bbixoga AO B )

CALO
(ncnonb3yeTesa Npy YerAoBuM 3akasa onuum) I I D
O6Lue napameTpsbl SYS 5 H 5
CoxpaHeHune napameTpoB SAVE 5 H U E
3arpyska napameTpos LOAD

B panbHenweM no TeKCTy pyKoBOACTBa MAET ccbifika Ha napameTp B Buge XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHue YPOBHSA, a YY — HoMep nyHKTa MEHI0 (CMOTpU pUCYHOK 4.2).
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4.7.4 Bbi6bop napameTpoB

e [Ins nepexoga u3 pexuma BblbOpa YpOBHS B pexum Bblbopa napameTpa BbIOpaHHOrO YpPOBHSA
HeobXxoanMOo HaxaTb KrnaBuLLy [O].

e [1ns BbIOOpa NapameTpoB Ha KaXXAOM ypoBHe Heobxoaumo ncnonb3osaTth knasuwm [A], [V].

o [py KaXXAOM HaXKaTUK KnasBuULL MPOUCXOAUT Nepexon K criegyowemy unv npeabiayemy napameTpy.

e pn Haxatun knasuwn [A] Ha nocnegHem napameTpe, MPOU3OWAET Mepexon Ha nepsbln napameTp
(napameTp ¢ Homepowm 0).

e [1ns noaTBEpXAEHNs BLIGOPa NapameTpa HeoBXOANMO CHOBa HaxaTb knasuiy [O].

—>| MapameTp 1 I —_—
¥

I'IaEameT 2
4

\
MapameTp 3 I
Mapametp N I

Y

PucyHok 4.3 - [Quazpamma ebibopa napamempos Ha KakOoM ypoeHe

|2
(«»][«»

(«>]

4.7.5 PukcupoBaHue HacCTpoek

e YTOObI M3MEHMTb HACTPOMKM NapamMeTpoB WA YCTaHOBKW, NOMb3ynTecb knasuwamu [A] wnu [V], a
3aTeM HaXXMUTe KrnasuLly [0]. B pesynbTarte HacTporka byaeT sadukcmposaHa.

o Heo6x04MMO NOMHUTB, YTO (MKCaLMA NBMEHEHWNIA NPOUCXOAUT TOSNBKO NO HaXaTuUW Knasuwn [0].

e Ecnv B pexvume KoHdWrypaumm v HaCTPOEKk»Obl1 Bbi3BaH napameTp Ans Mogudukaumui, U He
HaXknmanacb HU OoHa M3 KNaBuL B TEYEHWE OKOMO 2-X MUHYT, npubop nepenget B pexum PABOTA. [Jaxe ecnu
napameTp 6bln MOAMMULMPOBAH U He HaxManach knasuuia [Q], To B TeueHre okono 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA 1 nsameHeHue He bydem 3agukcuposaHo.

o Heobxodumo noMHUMbL, 4YTO NOCMNE NpoBeAEeHus MoaudurKauum HeobXoaMMO MNpPOU3BECTM 3anuch
napameTpoB (k03 PULIMEHTOB) B IHEPrOHE3aBMCUMYLIO NamsaTb (CM. pasaen 4.7.5), B NpOTUBHOM criyyae BBeAeHHasd
UHdOopMauus He ByaeT coxpaHeHa Npu OTKMIOYEHNW AUTAHNA MHAMKaTOpPa.

4.7.6 Pa3pewieHue koHuUrypmpoBaHus perynsitopa no cetu ModBus. 3anucb napameTpoB B
3HeproHe3aBMCUMYIO NaMsiTh: 3arpy3ka napameTpoB U3 IHEProHe3aBMCUMOMN NaMSTH.

KoHdwurypupoBaHne nHamkaTopa npov3BoaNTCA Kak C NepefHen naHenu perynaropa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepgeiic KOHDOUFYpUpOBaHME MPOU3BOAMTCSH C MOMOLLLIO MPOrPaMMHOIO MPUIOXEHUs]
MWK-koHdurypatop (pacnpoctpaHsieTca 6ecnnatHo) nunm yepes SCADA cucremy.

Ons Toro 4toObl M3beXarb He CaHKLVMOHUMPOBAHHOMO WM3MEHEHWs NMapameTpoB KOHdUrypauum 4depes
UHTEepdENC CylwecTByeT yposeHb 3alyumsbl [OCTyNna K peructpaMm KoHdwurypauuu. 3anpetuTb WU paspeLunTb
OOCTYN K 3TUM permctTpam MOXHO C BEPXHErO YPOBHS, @ TaKKe B MEHIO KOHpUrypauum nHgmkartopa.

4.7.6.1 PaspewueHus koHdurypuposaHus no cetm ModBus.

PaspeLluenust koHdUrypuposaHus no cetm ModBus paspeluaeTcsi Ha BEPXHEM YPOBHE 3anuCbio B PerncTp
16 3HayeHus «1». Ecnn.B aTOM peructpe Haxoantcs «0», TO KOHPUrypMpoBaHue Ha BEPXHEM YPOBHE 3arnpeLLleHo.

C nepefgHen maHenu uWHOMKaTOpa paspelleHve MporpaMMUPOBaHUST OCYLLECTBMSIETCS Ha YPOBHE
koHdpurypauum LOAD npu BeiGope napametpa LOAD.00=0001.

HeobxoaMmo nomMHUTBL, YTO nocrne 3arpy3ku KoHdurypaumm no cetu, Heobxoaumo caenaTb 3anucb
napamMeTpoB B 9HEPro3aBUCMMOWN NaMATU.

4.7.6.2 3annucb napaMeTpOB B 3HEProHe3aBMCUMMYIO NaMATb.

3anvcb napaMeTpoB B 3HEPrOHE3aBUCUMMYIO NaMSATb 1pou38odumcs crefyowmnm obpasom:

1) nponsBecTn MoaudmKaLmo Bcex HeobxoamMmblx NapameTpoB.

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

3) HaxaTb knaeuwy [O].

4) na gucnnee MAPAMETP nosiBatca cuMBonbl "Su u", yka3biBas 0 TOM, YTO MPOVMCXOAMT onepaums
3an1cu B 3HEProHe3aBNCMYIO NamMsATb.

5) nocne yka3aHHbIX onepauuii GygeT npousBedeHa 3anucb BCEX MOAMMULMPOBAHHBIX NapameTpoB B
3HeproHesasuncumyto namsTb. lMocne npoBegeHus 3anncy napameTpos npubop nepeviget B pexxum PABOTA. MNocne
3anucu napameTp SAVE.01 aBTomaTtuyeckm yctaHaBnmeaeTcsi B 0000.
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4.7.6.3 3arpy3ka napameTpoB U3 3HepPro3aBUCUMOMN NaMsATH.

[ins 3arpyskn napameTpoB HACTPOEK Nonb3oBaTens Heo6XxoaMMo:

1) ycTtaHoBUTL 3HaYeHus napameTpa LOAD.01=0001,

2) HaxaTb knasuwy [Q],

3) Ha aucnnee NMAPAMETP nosestca cumBonbl " Ld u", ykasbiBasi 0 TOM, 4YTO NPOMCXOAWUT onepauus
3arpysKkv Nonb3oBaTeNbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauuin OydyT 3arpyXeHbl BCe NoMb3oBaTeflbCckue HacTpomnku. lMocne sarpysku
napameTtp LOAD.01 aBTomaTuyecku yctaHasnmeaetcs B 0000.

4.8 3arpy3Ka 3aBOACKMX HacTpoeK perynartopa

[nsa 3arpy3kM napamMeTpoB HACTPOMKMU NPeanpuaTus U3rotoBuTensa (YCTaHOBKA 3aBOACKUMX 3HAYEHWN no-
yMOrn4aHuio) Heobxoammo:

1) yctaHoBWTb 3Ha4YeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee NMAPAMETP nossatca cumsonbl "Ld F", ykasbiBass 0 TOM, YTOHAPOUCXOAMT onepauus
3arpys3ku 3aBOOCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpykeHbl Bce 3aBOACKME HacTporku. Mocne 3arpy3ku napameTtp
LOAD.02 aBToMmaTunyeckn yctaHaenuasaetcs B 0000.

Heob6xodumo noMHuUms:

1) 4TO nocne 3arpyskuM HacTpoek nMMp HeobxoAMMOCTM HEOOXOAUMO NPOM3BECTM 3anucb NapameTpoB B
9HeproHesaBncMMyl0 nNamaTb (CM. pasgen 4.7.6), B NMpPOTMBHOM crnyyae 3arpyxeHHas uHdgopmauus He Oyger
coxpaHeHa npv OTKIMIOYEHUN NUTaHUSA PerynsaTopa;

2) nocne 3arpy3ku 3aBOACKNX HAaCTPOEK, HACTPOMKK Nnornb3oBaTens 6yayT NoTepsiHbl;

3) ecnu 3anucb B NamaTb He MPOM3BOAUIIAChb, TO MOCMNE BbIKAYEHUA MUTaHWA, B MaMATW OCTaHyTCA
cTapble HacTPOWKM.

4) 3aBOACKME HACTPONKN NOMb3oBaTefb U3MEHUTb HE MOXKET.

4.9 MNopsapokK HaCTPONKN aHaNoroBoro Bxogam aHanoroBoro Bbixoaa

Mpu HacTpoKrke U NepecTpoiike C OAHOIO TUMA BXOOAHOFQ CMrHaNa Ha Apyron Tum, Heo6xoaMmMo NpUBECTU B
COOTBETCTBMUE CrieaytoLlee:

- NapamMeTpbl MEHIO KOHUrypauum, oTBevaroLme TUNy BXogHOro curHana,

- MONOXEHUsI NepeMbIYEK Ha nnaTte npoueccopa(yCTaHOBMNEHHON BHYTPU MHOUKATOPA).

Tunbl BXOAHBLIX CUrHAMNoB, 1 MNONOXEHUS NepeMbIYEK NpuBeaeHbl B Tabnuue 4.2.

Tabnuua 4.2 — MNonoxeHus nepemMbibek AR pasHbiX TUMOB BXOAHbLIX CUrHANoB

T MapameTp MeHI0 MonoxeHue nepemMblvyek Ha NnaTe npoleccopa
Mn BXOAQHOro curHana
KOHdUrypauum (pucyHok 4.4)
Ananorosbin Bxopa Al (JP1, J1, J3)

O1 0 MA oo 5 MA  RBx=400 Om AIN1.00=0001 JP1[1-2], [7-8] J1[3-4], J2[5-6]
Ot 0 MA go 20 mA, RBx=100 Om AIN1.00=0001 JP1[1-2], [5-6] J1[3-4], J2[5-6]
Ot 4 MA go 20 MA, RBx=100 Om AIN1.00=0001 JP1[1-2], [5-6] J1[3-4], J2[5-6]
Ot 0B go 10B, RBx=25 kOm AIN1.00=0001 JP1[2-4], [5-7] J1[3-4], J2[5-6]
Ot OmMB go 75 B AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[1-2]
Ot OmMB g0 200 mB AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[3-4]
OT0Bo2B AIN1.00=0001 JP1[1-2], [5-7] J1[3-4], J2[5-6]
TCM 50M, ot muHyc 50°C/go mmtoc 200°C AIN1.00=0003 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCM 100M, ot muHyc 50°C go mntoc 2002C AIN1.00=0004 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN1.00=0005 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI 50I1, Pt50, ot MuHyc 50°C go natoc 650°C AIN1.00=0006 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI 100M,Pt100, ot MuHyc 50°C_go nntoc 650°C AIN1.00=0007 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TCI rp.21, oT MuHyc 50°C gorpntoc 650°C AIN1.00=0008 JP1[1-2], [5-7] J1[1-2], J2[3-4]
TXKK (J), o1 0°C go nntoc 1100°C AIN1.00=0011 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXK (L), ot 0°Cy a0 nntoc 800°C AIN1.00=0012 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXKH (E), ot 0°C go.nntoc 850°C AIN1.00=0013 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TXA (K), ot 0°C go nntoe1300°C AIN1.00=0014 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TMM10 (S), ot 0°C go nntoc 1600°C AIN1.00=0015 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00=0016 JP1[1-2], [5-7] J1[3-4], J2[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0017 JP1[1-2], [5-7] J1[3-4], J2[1-2]

MpumeyaHus.

1. TNonoxeHne nepemblyek ANSA HACTPOMKM aHanoroBblX BXOAOB AOSMKHO COOTBETCTBOBATL MOSIOXKEHWUIO
nepemMblideK Ha aHanoroBoM BXoAe Ha nnate npoueccopa, a Takke COOTBEeTCTBOBaTb HOMepy napameTpa MeHH

KOH(UrypaLmm aHanoroBoro Bxoaa, OTBeYatoLLero 3a T1n BXOQHOro curHana.
2. CmelLeHue BxogHoro curHana 4-20MA yctaHaBnuBaeTcs MPOrpaMmHo.
3. XapakTepucTvKkv TUMOB BXOAHbIX CUrHanoB NpvBeaeHbl B pasgene 1.

4. Mopanok kannbpoBKM BXOOHbBIX aHANOrOBbIX CUTHANOB NPUBEAEH B pa3gene 5.
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PucyHok 4.4 — MNonoxenveMepeMblvek Ha nnate npoLeccopa U Ha MoAyre aHanoroBoro Bbixoaa

Mpwn HacTpoike 1 NepecTpoike C OQHOIO TWMa BbIXOAHOIO CUrHana Ha ApYroi Tun, HeoGXoAUMO MPUBECTU
B COOTBETCTBE MOMNOXEHVE NepeMbIYkM Ha Moayrne aHaroroBoro Bbixofa (YCTaHOBMEHHOM BHYTPY MHAMKaTOpa).
Tunbl BLIXOAHLIX CUFHAMNOB, 1 NOMOXEHMUs NepeMblykM NpuBeadeHsl B Tabnuue 4.3.

Tabnuua 4.3+ MNonoxeHus nepemMblyeKk And pa3HbiX TUMOB BbIXOOHbIX CUrHANIoB
MonoxeHune nepeMbI4YKN Ha

Twun BbIXOQHOIO CUrHana

Kop Bbixopa npu
3aKka3e uHaukaTopa

Moayne aHanoroBoro Bbixoga

(puc.4.4)

AHanoroBblii Bbixog AO
OT0MA 8O 5 MA, RH <2000 Om 1 J1[2-3]
OT1 0 MA go 20 MA, RH < 500 Om 2 J1[1-2]
Ot 4 MA o 20 MA, RH < 500 Om 3 J1[1-2]

Mpumeyanwme.
Mopsigok kKannBpoBKM BbIXOQHOMO aHaNoroBoro curHana npuseAeH B pasgene 5.
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5. KanubpoBka n npoBepka nHgukartopa

KaJ'IVI6pOBKa MHOWKaTopa OCyLeCTBNAeTCA:

e Ha 3aBopge-n3rotoButene npu Bbinycke uHamkaTopa
e [Nonb3oBartenem:

- PV CMeHe Tuna AaTtyvka,

- PV NOAroTOBKe K nosepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopapok Kanu6pPOBKW BXOAOB AN MNOAKMOYEHUS AATYUMKOB4C. BbIXOAHLIM CUrHarom
NOCTOSIHHOrO TOKa

1) B pexxume koHdurypauum yctaHosute napametp CLI1.00(CLI2.00) " KanubpoBka Ha4anbHOro 3HaYeHns
curHana nofdaBaemMoro Ha nepsbii (BTOPOW) (OyHKUMOHAmbHbIA ONOK Hopmanusauuu u, maclitabupoBaHus "
MopkntoumTte k aHanorosomy Bxogy Al uHamkatopa WTM-110 06pasuoBbii MCTOYHWUK MOCTOSIHHOTO TOKa M
yCTaHOBWUTE BENUYMHY curHana pasHyio 0 MA (unm 4 MA) B 3aBUCMMOCTM OT,TuUNa BXOZHOIO cCuUrHana kaHana,
cooteeTcTBYyIOLY0 0% AnanasoHa.

Bo3MoXHbI ABa BapyaHTa kannbpoBKu:

- py4YHas kannbpoBKa ocyLLecTBNseTCs Haxumas knasuwm [A] vnum [ V] yctaHoBMTE Ha Aucnnee 3HadeHne
Al B TexHun4ecknx eguHuax, cooteetcreytoee 0%. Haxatb knasuiy [0].

- aBTOMaTUYeCcKas OCyLLEeCTBMNSAETCA HaXMUTe KnasBuLLy [0]. Mpn HaxaTum coveTaHumsa knasuw [A] + [V]
BKIIOYAETCA aBTOMaTunyeckasi kanmbpoBka Hymns, YTO conpoBoXaaeTcss muraduem mHamkatopos “MIN"-“MAX”. Mpwn
mMuraHum nHamkatopoB “MIN"-“MAX” Hy>XHO nogaTb Ha BXOZA CUIHam KOTOPbIA COOTBETCTBYET PEKOMEHOOBAHHOMY
Hayany wkanbl (cm.Tabn.5.1) u HaxaTtb coyeTaHve knaBuiim[A]l- +[V]. KoadpduumeHt kannbposkn Hyns
rKCUpyeTC aBTOMaTUYECKN.

2) B pexume koHdurypaumm yctaHoute napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOro 3HA4YeHust
CurHana nogaBaemoro Ha nepBblii (BTOPoW) yHKUMOHaNbHBIN 6ok HopManusauum n maclutabuposanus .

3) YcraHoBuTE BenUUMHY curHana paeHyto 5 MA (unu 20 MA) B 3aBUCMMOCTWU OT WCMOMHEHWUs KaHana,
cootBeTcTBylowyo 100% avanasona. Haxumas knasvwu [A] wnu [V] ycTtaHOoBMTE Ha aucnnee 3HadveHve Al B
TeXHUYeckux eauHuLax, cootsetcraytoee100%: HaxaTe knasuwwy [0].

4) Oina 6onee TouHOM KanUMBPOBKK. KaHana NoOBTOPUTE OMepaLumn HECKONbKO pas.

Heo6x00uMO nOMHUMb, 4TO NOCAE, NPOBEAEHMS KanuOpOBKM HEoBXO4MMO MPOM3BECTU 3anuch
napameTpoB B SHEProHE3aBUCHMYIO NamMsTh, B MPOTUBHOM Crydae BBeAeHHasi MHopMauus He GyaeT coxpaHeHa
NpY OTKMIOYEHUWN NMUTAHWS UHAMKATOPA.

3AMEYAHUSA 110 OFIEPALIUAM KAJINBPOBKU

B npouecce pydHow kanubposku He TpebyeTcsa TouyHoro paBeHcTBa curHanoB 0% n 100% gmanasoHa.
Hanpvmep, MoXHO MpoBOAMTL KanubpoBky Ans curHamoB 2% u 98% pAwanasoHa. BaxHo nuvwb 70, 4YTO6bLI MO
LMdPOBOMY MHAMKATOPY YCTaHOBUTH), 3HA4YEHWEe, MaKCMMarnbHO 6rM3koe K YCTaHOBMEHHOMY 3Ha4YeHWI0 BXOAHOro
curHana.

[na noBblleHNs | TOYHOCTU UW3MEepeHUs BXOOHbIX aHanoroBbIX CUrHamoB [OMyckaeTcs KannbpoBky
Npou3BOAWTb AN BCeW Lienn npeobpasoBaHns curHana ¢ y4eTom BTOPUYHBIX NpeobpasoBaTtenen CurHanos.

Hanpumep, ‘gms BxogHow uenu: damyuk — npeobpazosamesnb — uHOukamop MWTM-110 WUCTOYHUK
obpasLoBoro curHana nogkNoyaeTcs BMECTO AaTtynka, a onepaums KannmbpoBku BXOAHOIO CUrHana npoussoauTcs
Ha nHankarope MTM-110.
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5.1.2. Nopaaok kanMbpoBKM BXOA0B ANA NOAKIHOYEHUA 4aTYNKOB TEPMOMETPOB CONMPOTUBIIEHUS
lMopsdok kanubposku exodo8 Orsi NoOKYeHUs dam4yukos mepmomempos cornpomusrneHuss TCM 50M:

1) B napameTpe koHdpurypaumm AIN1.00(AIN2.00) ycTaHOBUTD:
Tun gaTymka 0003
MonoxeHne AeuMManbHOrO pasgenuTens, HKHUA 1 BEPXHWUIA Npeden pa3Maxa Lukanbl ycTaHaBnvMBaeTcs
aBTOMaTUYECKN COOTBETCTBEHHO Tabnuubl 5.1

2) MopxntounTb MarasuH conpotuenexHun MCP-63 (MCP-60M unu aHanornyHbein npubop ¢ aHanormyHbIMm
XapaKTepUCTMKaMM He XyXXe ykasaHHbiX) K Bxody Al BMecTo moknioyaemoro gatyuka TepmonpeobpasoBaTens
COMPOTUBIIEHWNSA COTNACHO CXEME BHELLHUX COEAMHEHM (CM. npunoxeHue b).

3) Ha marasuHe conpoTuBNEHWIA YCTaHOBUTbL 3HAYeHWe COMpOTUBMEHUS Ang BbIOPaHHOrO TvMna AaTtdvka
39,22 Om, CoOTBETCTBYIOLLEE HauyarnbHOMY 3HaueHno. Haxatb knasuwy [O]. Cm. Tabnuiy'5.1.

4) B pexxume koHdpUrypaumm yctaHoBuTe napameTtp CLI1.00(CLI2.00) "KanvubpoBka Ha4anbLHOro 3Ha4YeHuns
CuMrHana nogaBaeMoro Ha nepsblt (BTOPOW) pyHKUMOHanbHbLIM 6nok HopManu3auun ' u macwtabupoBaHus".
Haxvmas knasuwm [A] wnn [ V] yctaHoBuTEe Ha UMdpPOBOM Aucnnee 3HavYeHWe, COOTBETCTBYIOLLEE TemnepaType
Hayana wkanbl npu kanubposke "-50,0°C". HaxaTb knaBuLly o1

5) B pexume koHdurypaumm yctaHoButb napametp CLI1.01(CLI2.01) " KannbpoBka KOHEYHOro 3Ha4yeHus
CurHana nogaBaemoro Ha nepBblii (BTOPOW) YHKLMOHANBHBIN 610K HopManuaauun n maclutabupoBaHus .

6) Ha marasvHe conpoTUBNEHMWI YCTAHOBUTE KOHEYHOE 3HAYEHWUE.COMPOTMBMEHWUSI NMpU KanubpoBke Ans
BblOpaHHOro Tuna gatyunka 92,77 Om.

7) Haxxumasa knasuwin [A] vnu [ V] ycTaHOBUTL Ha OUCNNee 3Ha4YeHue, COOTBETCTBYIOLLEE KOHLY LUKanbl
npu kanubposke "200,0°C". HaxaTb knasuy [o1.

8) [ins 6onee TOYHOIN KanMGPOBKM KaHara NoOBTOPUTE OREPaLIMN HECKOSIBbKO pas.

5.1.3. Kann6poBka Bxoga AnA NoAKMHYeHUA AAaTYNKOB TepMomeTpoB conpoTtuBneHuss TCM 100M,
TCN 100M, TCN 50N

KannbpoBka Bxoga npou3BoaMTCcsa aHamormyHo kanubposke Bxoga TCM 50M, 3a uckntoyeHnem yCTaHOBKM
WHbIX 3Ha4YeHMIn Havana u koHua wkanbl Aas TCH, HayanbHbIX U KOHEYHbIX 3HAYEHUI CONPOTMBIEHWI HA MarasuHe
conpoTuenenus (cm. Tabnuuy 5.1).

5.1.4 KannbpoBka aHanoroBoro,Bxo4a Al TEPMOINEKTPMUYEeCKUX npeobpasoBaTenemn

[nsi Tepmonap npu kanMbpoBKE Y CTAHOBUTL TUN TepMonapbl. K knemmam kanubpupyemoro aHanoroBoro
BXOZa MOAKMIOYNTL KanubpaTop.HanpskeHuspHanpumep auddepeHumnanbHbii BonbTMeTp B1-12 unu aHanornyHbIv
npubop C aHanormyHbIMK - xapaktepucivukamui. [anee kanubpoBaTb KaHanm aHanorMyHo TepMoMeTpam
COMpPOTMBNEHUSA, YCTaHaBMMBAsS, HaYanbHble W KOHEYHble 3HAYEHWS HanpsKeHWN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LLKanbl BeiGpaHHOM Tepmonapsbl (CM. Tabnuuy 5.1).

MpumevaHue: ABTOMaTU4YeCKasi KOPPEKUMS XONOAHOro cnas gormkHa ObiTb oTkmtodeHa AIN1.07=0000.
3HayeHve TemnepaTypbl B PeXUMe py4HOW Koppekuum yctaHoBuTb Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB A4aTYMKOB M peKoMeHayeMble npeaeribl KanMbpoBKU

Tabnuua 5.1. Tunbl 4aTYYMKOB U peKOMEHAYEMble Npeaerbl KanubpoBku

Koa BXoma Tun natanka MpepenbHbIe 3HaYeHUs
A ’ IpagupoBoYHas MpeaenkHbIe MHAULMPYEMbIE BXOAHOro curHana npu
Ananasou XapaKTepucTuka 3HaYeHUs NpU Kanuépoeke KanuGposke nHANKaTopa
BXOQHOTO
n HCX WHAUKaTopa
Napamerp curHana
Hauan. KoHeuHoe
3HaveHue 3HauveHue
Ot 0MA oo 5 MA 0 MA 5 MA
Ot 0 MA 0o 20 WA 0mMA 20 MA
OT 4 MA go 20 MA OT1 0,0 % o 100,0 % 4'mA 20 MA
0001 OT0B oo 10B TNuHenHasn VNN B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
OT0Bpoo2B eanHugax® 0B 2B
OT1 OmMB oo 75mB 0.mB 75 mB
Ot OMB go 200mB 0 mB 200 mB
Ot 0 ™MA oo 5 MA KeagpaTuuHas 0 MA 5 mMA
OT1 0 MA no 20 MA 0 mMA 20 vA
Ot 4 MA oo 20 MA (Bxop kanm6pyeTcs 0O10,0 % 8o 100,0 % 4 mA 20 MA
0002 OT0Boo10B KaK nMHeVlelﬁy sarem VNN B YCTAHOBIEHHBIX TEXHNYECKUX 0B 10B
OT0Bpoo2B ’ eavHuLax* 0B 2B
Ot OmMB go 75mB | YCTaHaBmmBaeTca 0 mB 75 B
Ot OMB o 200mB | KB3APATUUHAA Wikana) 0mB 200 MB
0003 TCM 50M, W400=1,428 Ot MmuHyc 50,0 °C go.nntoc 200,0 °C 39,225 om 92,775 om
0004 TCM 100M, W100=1,428 Ot muHyc 50,0 °C go nnioc 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 MuHye 50,0 °C go natoc 650,0 °C 40,000 om 166,615 om
0006 Pt P50, a = 0,00390 Ot muHyc 50,0 °C po nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 OxMuHyc.50,0.°C go nntoc 650,0 °C 39,975 om 166,910 om
TCh 10001, W190=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 MuHye.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 TCI p.21, Wy0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
OT0MA oo 5 MA JlnHeapusoBaHHasn 0 MA 5MA
Ot 0 MA 0o 20 mA | (Bxog kanunbpyetcs 0 MA 20 mA
OT1 4 MA 0o 20 MA | KaK NIMHENHBIN,3aTeM 01 0,0 % po 100,0 % 4 MA 20 mA
0009 OT0Bpoo10B yCTaHaBNMBaeTCcA VAWB YCTAHOBMEHHbIX TEXHUYECKMX 0B 10B
OT0Bpoo2B NuHeapu3oBaHHas eanHnuax 0B 2B
Ot OmB po 75mMB LKana, cM. pasgen 0 mB 75 mB
OT1 OMB go 200mB | 5.2) 0 mB 200 mB
JlnHeapun3oBaHHas
Bxopn kanubpyeTes kak
NVHEeNHbIV, 3aTem
0010 Tepmonapa yCTaHaBNnBaeTCA OunanasoH TepMonapsbl
NMHeapuaoBaHHas
LKana, cMm. pasgen
5.2)
0011 (Tﬁp""o”apa TRE kK () 0T 0°C 110 nioc 1100°C OmMB | 63,792 mB
0012 (TSpMo”apa XK ek (L) OT 0°C 10 nnioc 800°C OMB | 66442 NB
0013 (TEe)p“"°”apa TXKH | Tk (B) OT 0°C 10 nnioc 850°C omB | 64,922 mB
0014 (Tigp"m”apa TXAL XA k) OT 0°C 110 noc 1300°C OmMB | 52,410 mB
0015 %‘I’_I“’;%”(asp)"" TMM10 (S) OT 0°C Ao nntoc 1600°C OmMB | 16,777 mB
0016 (TS)pMO”apa P e (8) OT 0°C A0 nnioc 1800°C omB | 13,591 mB
0017 (T/f_ﬂ")’m”apa TBP | 18P (A-1) OT 0°C 10 nmioc 2500°C omB | 33,647 B

5.1.6 Koppekuusa nokasaHun gaTymKa TepMoKoMneHcaumm

[laTunk TepMokoMmneHcaumn (BXo4 TeMnepaTypHO KOMMEHcaLmMM Xono4Horo cnasi TepMmonap) ycTaHoBIeH
Ha TbINbHOW CTOPOHE MHAMKAaTOpPA.
C nomoLubto napameTpa SYS.14 cMmellaloTcs 3HaYeHUst nornydyaemble OT TepMmonapbl. B gaHHOM MeHio

umMdpoBon aucnnen

NoKa3biBaeT 3Ha4dYeHue TemnepaTtypbl

Heo6XxoAMMOCTN OTKOPPEKTUPOBATL C MOMOLLLIO KNaBuLl nporpammmnpoBaHis A Y.
Hanpumep, ecnu Temnepatypa wusmepsiemon cpegn 40,5°C, a wHgmkatop nokasbiBaet 40,8°C, 10
HeobxoAnmo 3anTn B NyHKT meHio SYS.14 u knasuwen [V] ymeHbWWTb 3HaveHnsa TemnepaTtypbl ¢ 40,8 go 40,5.

nony4vyeHHoe OT TepMonapbl,

KOTOpoe

npw
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HaxaTb knasuiwy noateepxaeHusi [Q] N coxpaHUTb U3MEHEHUS B COOTBETCTBYIOLLMM MyHKTE MEHI0 (CM. pasaen
4.7.5).

5.1.7 Koppekuusa curHanos Al1 n Al2

3cnn npyu HeoBXOAMMOCTN HaM HYXXHO CKOPPEKTMPOBaTb BXOAHOW CUrHan HeobXxoanMo MCronb3oBaTh
cnepywouwme nyHkTel MeHo Cor1 wnnm Cor2. [lapametp Cor1.00(Cor2.00) gaeT BO3MOXHOCTb KOpPPEKTMpoBaTb
camon curHan, a B napametpe Cor1.01(Cor2.01) BBogutca 3HayeHue koaddpuumeHTa koppekumun. Mpu cmeHe
napametpa Cor1.00(Cor2.00) Ha akpaHe uHOMUMpPYeTCcs 3HaveHwe PV=PV+A. [pu cmeHe napametpa Cor1.01
(Cor2.01) Ha aKpaHe MHAMUMPYeTCH 3HavYeHne A (CMeLLieHne BXOAHOro CurHana).

Hanpumep, ecnn ypoBeHb XnakocTn B eMKocTu 9,5 MeTpoB no nokasaHuaM MHAMKaTopa, a MepTBasi 30Ha
ctaHoBuTb 20 cM, TO 3apjaem 3HayeHue napametpa Cor1.01=00,20. Ha gucnnee 6yaeT nHAMUMPYBaTCs 3HaYeHVe
9,7M. KOTOpOE COOTBETCTBYET NPaBUMNBLHOMY YPOBHIO.

5.2 JlnHeapu3sauuna aHanoroBbix BxogoB Al1 n Al2

®PyHKUMSA NUHeapu3auMu ModyvHeHa NepBOMY U BTOPOMY (YHKUMOHASIBHOMY: OMoKy, HopManusaumu u
macluTabupoBaHus. JiMHeapu3aumsa faeT BO3MOXHOCTb MPaBUIIbHOrO (hM3NYECKOro NPEACTaBMNEHUs! HEMUHENHbIX
perynMpyeMbix 1 U3MepsieMbix NapameTpoB.

* C noMowibio 1uHeapu3ayuu MOXHO Ipou3gooumsb, Hanpumep, usMmepeHue eMKocmel 8 aumpax, mempax Kybuyeckux
unu Kurioepammax rnpodykma, 8 3agucuMOCmU Om U3MEPEHHO20 8XOOHO20 CuzHarna ypoeHsi 8 emkocmu. B uHOukamope UTM-
110 omnuyumenbHol ocobeHHOCMbIO ecmb mo, 4Ymo npu ebibope napamempa WND1.00(WND2.00)=0002 (dea okHa
omobpaxeHusi) 00HO OKHO Mbl MOXEM Hacmpoumb Ha napamemp 6e3 fuHeapu3ayuu, Komopsili 6y0em O0asamb 3Ha4eHuUe
YpOBHSI 8 eMKocmu. Bmopoe OKHO Hacmpoumb Ha fuHeapu3uposaHbili napamemp (cpusudecku o0Ha U ma xe exoOHas
eeruyuHa), komopsili 6ydem dasamb 3HaYeHUe eMKocmU 8 iumpax, Mempax Kybudeckux unu kunoepammax npodykma. Takum
06pasom, nepeksioyeHuem knasuwu [O], Moxem Habmodams 3a yposHEM U 06BLEMOM 8 KOHMPONUPYEMOL eMKocmU.

Mpy MHOMKaUMKM NUHeapu3npyemMon BeNn4YuHbl, onpeaensiownmMm napameTpamm SBAATCA HayvanbHoe U
KOHe4yHOe 3Ha4dYeHue LKanbl (npoueHTHoe OTHOLLEHME (K Anana3oHy VISMepeHVIH), nonoXxeHuwe ageunMmarnbHOro
pasgenutensl, a TaKkKke OKBWOUCTAHTHbIE OMOpPHble TOYKWM NuWHeapusauun. KpuBas nuHeapusaumm uMeeT
«npenomMneHuna» B ONOPHbIX TOYKaX.

5.2.1 MapameTpbl NMHeapusauum

Hanpumep, napameTpbl NuHeapu3auin yHKUMOHaNbHOrO 6Groka HopmanusauuMu MacluTabupoBaHUs

crnegyouyme:
KoHgpu2ypauyus nepeo2o u emopo20 6s10ka
AIN1.00(AIN2.00) =0009 - Tun wkKanbl - TMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTBO y4acTKOB NMHeapu3aumm
AIN1.03(AIN2.03) [Nonoxenne geumanbHOro pasaenvrens npyu uHankauum
A6cyucchbl onopHbIX MOYEK JITUHeapu3ayuu
LNX1.00(LNX2.00) ABcuucca HavanbHOro 3HadeHus (B % OT BXOQHOro curHana)
LNX1.01(LNX2.01) Abcuuncca 01-ro yyactka
LNX1.02(LNX2:02) Abcuuncca 02-ro yyactka
LNX1.18(LNX2.18) Abcuuncca 18-ro yyactka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka
OpOuHamasl OMOPHbLIX MOYeK JIUHeapu3ayuu
LNY1.00(LNY2.00) OpavHaTa HayanbHOro 3HayYeHus (curHan B Tex. ed. ot -9999 fo 9999)
LNY1.01(LNY2.01) OpawvnHata 01-ro yyacTka
LNY1.02(LNY2.02) OppauHata 02-ro yyacTtka
LNY1.18(LNY2.18) OpawvHata 18-ro y4acTka
LNY1.19(LNY2.19) OpauvHata 19-ro yyacTtka

5.2.2 OnpepeneHne onopHbIX TOYEK NIMHeapu3auum

5.2.2.1 OnpedenieHue Konuyecmea y4acmkoes fuHeapusayuu

Mocne onpegeneHus HeoOXOAMMOE KONMMYECTBO YYaCTKOB INWHeapusauuMm Heobxoaumo 3agaTb 37O
3HayeHue B napameTpe AIN1.06(AIN2.06). Npenensl nameHeHms napameTpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 o 0019. MNpwn BBoAe 3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsbie 20 Touek NUHeapu3aumMm BBOOAATCS
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Ha ypoBHe LNX1 n LNY1, a octanbHble 20 TOYek Ha YpOBHe nuHeapusauum BTOporo 6roka HopmManusauum u
mMacwTabupoBaHua LNX2 1 LNY2. MNpwu atom, geummanbHbin pasgenutens (3ansTas) ans yposHen LNY1 n LNY2
©epeTca ¢ ypOBHS HAaCTPOWKK r1epgo2o PYHKLUMOHaNbLHOro 6noka Hopmanu3auum u macwtabuposaHusa AIN1.03.

! Mpu wncnonb3oBaHun 6Gonee 19 yyacTKOB NuHeapusauun Ans nepBoro OGnoka Hopmanusauun u
MacTabrpoBaHus, NMHeapr3auusa BToporo 6noka Hopmanmsauum n maclutTabnpoBaHs HeBO3MOXXHa!

Bbibop HeobxooMmMoro Konm4ecTsa y4acTKoB NIMHeapM3aLMn NponsBoaunTCsl U3 coobpaxeHusi obecneveHms
HeobxoanMOor TOYHOCTU N3MEPEHNSI.

5.2.2.2 OnpedeneHue 3HadyeHul ONOPHbIX MOYEK NTUHeapu3ayuu

[na kaxgoro 3Ha4YeHUs MHAMLMPYEMOro BXogHoro curHana Yi (B TEXHUYECKUX eanHuuax oT  MuHyc 9999
po 9999 c yyeToM [JeuMManbHOrO pasfenuTens) BblYMCIUTL COOTBETCTBYHOLLYIO (DU3UMECKYID BENUYMHY U3
COOTBETCTBYIOLUMX (PYHKLMOHAmbHbIX (FPaguMpoBOYHbIX) Tabnuu. OTO MOXHO caenatbh Takke rpaduyeckun u3
COOTBETCTBYHOLLEN KPMBOM (Npyv HEOOXOAMMOCTM MHTEPMNONUpPOBaTh) M 3a4aTb 3HAYeHVEe AN, COOTBETCTBYHOLLEN
OMOPHOW BENUYUHBLI BXOOHOTO domaundeckoro curHana Xi (B %, ot 00,00% no 99,99%).

CooteTcTByloLWme 3HaveHuns Xi (B %, ot 00,00% [0 99,99%) BBoaATCA B napaMeTpax:
A6cyucchbl ormopHbIX MOYeK JIUHeapu3ayuu

LNX1.00(LNX2.00)
LNX1.01(LNX2.01)
LNX1.02(LNX2.02)
LNX1.18(LNX2.18)
LNX1.19(LNX2.19)

Abcuucca HavanbHOro 3HavyeHus (B % OT BXOOHOro curHanma)
Abcumcca 01-ro yyacTka
Abcumcca 02-ro yyacTka

Abcumcca 18-ro yyacTka
Abcuucca 19-ro yyactka

CootBeTtctBylowmne 3HaveHuss Yi (B TexHM4Yeckux eguHuuax oT MuHyc 9999 po 9999 c¢ yuyetom
AeunMarnbHOro pasgenuTtens) BBOAATCS B napaMeTpax:

OpaLIHGMbI OIMOPHbIX MO4YeK JIUHeapusayuu

LNY1.00(LNY2.00)
LNY1.01(LNY2.01)
LNY1.02(LNY2.02)
LNY1.18(LNY2.18)
LNY1.19(LNY2.19)

OpauvHaTta HavanbHOro 3HaueHus (curHan B Tex. ed. ot MuHyc 9999 no 9999)
OppauHata 01-ro yyacTtka
OpauHata 02-ro y4acTtka

OpawvHata 18-ro y4actka
OpawvHaTta A9-ro y4actka

5.2.3 MNpumepbl NMHeapusaLun CUrHaNoB

MNpumep 1. JluHeapu3aumsa curHana, nogaBaeMoro Ha nepBbiv (hyHKLUMOHANbHbIA 6ok

HOpManusauuu N MaclwTabupoBaHus, NpeacTaBrneHHas rpacduyecku (KpuBon)

MHouumpyemoe 3HadeHne B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHMLax npepcTaBneHHas rpacunyeckm
°c A
OpguHaTta
3-ro yyactka X 999,9
JlnHeapwuso-
750,0 3-1y4 BaHHas
OpavHata xapakTe-
2-ro yyacrtka | puctuka
2-hyy o
OpavHaTta 850,0 :;22 /(;oro
1-ro yyactka A
curHana
1-1 y4.
| g X
{ >
20,00 50,00 / 60,00 /99,99
HauvanbHoe Abcumcca Abcumcca Abcuuncca
3Ha4YeHne 1-ro yyactka 2-ro yyacTka 3-ro yyactka

KoHgpuzaypupyembie napamempsi 65151 npumepa 1:

AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHamumpyetcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHamumpyetcsa «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (nHamumpyetcs «750,0»)

LNX1.03 = 99,99 LNY1.03 = 9999 (uHamumpyeTcs «999,9»)
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Mpumep 2. INuHeapu3auus curiana, nogaBaemMoro Ha BTopon oyHKLUMOHanbHbIN 6nok
HOpManusauum 1 macltTabupoBaHus, NpeacTaBreHHas rPaaupPOBOYHON Tabnuuen

JInHeapusauus curHana cHUMaemoro ¢ Tepmonapsl rpagymposku TIIM68, n nogaBaemoro Ha BxoAd Al yepes
HopMUpyoLWMIA NpeobpasoBaTternb, Anana3oH namepsiemblx Temnepatyp 0 - 1400°C, anana3oH BXOOHOro curHana
HopmMmupytowero npeobpasosatensa 0 - 14,315 mB (0 — 100%), Ananas3oH BbIXOAHOrO CUrHama HOPMUPYOLLEro
npeobpasosatens 4 - 20 MA (0 — 100%).

Ons obecnevyeHns HeobXOOMMOW TOYHOCTM u3MepeHus BblibMpaem 19 yyacTkoB nuMHeapusaumm K
paccynTaHHble 3HayeHWs B % BXOQHOTO CUrHama Ans KakOOW OMOPHOW TOYKM BBOAATCS,B COOTBETCTBYHOLLMIA
napameTp KoHdurypauuu.

KoHgbueypupyembie napamempsi Onsi npumepa 2:

AIN2.00 = 0009 Twvn wkanel BToporo 6roka - nMHeapu3oBaHHas
AIN2.06 = 0019 KonunuyecTtBo y4acTkoB nuHeapusaumm
AIN2.03 = 0000, MonoxeHne geumMManbHOro pasgenurens npyu NHavKauum

MapamMeTpbl KOHGUIypaLMn pacCcuUTLIBAOTCS M BBOAATCS CornacHo Tabnuuel 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA NapameTpoB NnHeapusauum npumepa 2.

MapameTpbl MapameTpbl
KOHdurypaumm KOHdurypaumm
Homep 3Ha4yeHune 3Ha4veHune
ornopHow n3mepsieMon BXOAHOro OpduHambi OrMOPHbIX A6cyucchbl OnopHbIX
TOYKM Temneparypehl, curHana mod4eK luHeapu3sayuu modyek sluHeapu3ayuu
°C B mB emopoz2o. 6/10Ka emopozo 6s10Ka
Howmep Beodumoe Homep Beodumoe
napamempa | 3HavyeHue, | napamempa | 3Ha4YyeHue,
°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

Meped  HavasioM kanuMbBpoOBKM aHANOroBOro BbIxoA4a HEOOXOAMMO MPUMBECTM B COOTBETCTBYHOLLEE
NMonoXeHne nepembldki Ha MoZyre yHMBepCcarnbHbIX BXOOOB MHAMKATOpa. TUMbl BbIXOAHbLIX CUrHaNoB U MONOXeHUe
nepeMblvek npmBeaeHbl B Tabnuue 4.9.2 B pasaene 4.9.

YpoBeHb kannbpoBKM aHanoroBoro Bbixoga mmeeT Tpu napametpa. Napametp CALO.00 vcnonb3yetcs
ANns MHaukauum aHanorosoro Bbixoga B %. Ecnn nHamkatop NTM-110 Haxogutcs B py4HOM pexume, TO B 9TOM
NyHKTE MOXHa Takke NPOU3BOANTL UBMEHEHUS COCTOSIHNSA aHanorosoro Bbixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3yioTcss Anst KanMbpOBKM HayanbHOTO M KOHEYHOro 3HaveHus
aHanoroBoro BbixoAa. [opsaok kannMbpoBKX Creay oL
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1) TNopkniounte Kk ananorosomy Bbixogy AO uHOukaTopa 06pasuoBbil M3MEpUTENbHbLIM Npubop —
MuUnnnaMnepMeTp NOCTOSHHOrO TOKa.

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

3) Haxumasa knaBuwm [A] wnu [V] ycTtaHOBMTE BENWYMHY BbIXOOHOTNO CUrHamna no MunnuaMmnepmeTpy
pasHyto 0 MA (unu 4 MA), cooTeTcTByloLY0 0% AnanasoHa, B 3aBMCUMOCTM OT UCMONHEHUS KaHana.

4) HaxaTb knasuy [O].
5) YcraHoBuTb napameTtp CALO.02 "KannbpoBka KOHEUYHOro 3HadyeHus aHanorosoro Beixoga AQ"

6) Haxumasn knaBuwmn [A] vnm [V] ycTaHOBMTE BENWYUHY BLIXOAHOIO CUrHama no mMunimamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cooteeTcTBytoLyto 100% Anana3oHa, B 3aBUCUMOCTM OT UCTIONHEHUS KaHana.

7) Haxatb knasuwy [O)].
8) Ins 6onee ToYHOM kanMBPOBKM kaHaNa LMKNMYECKU NOBTOPUTE OnepaLmio HECKOMbKO pas.
Heobxodumo momHUMBb, YTO Nocne NpoBeAeHUst KannbpoBkn HeOBX0AMMO,MPOM3BECTU 3aMUCh NapameTpoB

B 3HEeproHe3aBUCMMYHO NaMATb, B NPOTUBHOM Crny4yae BBeOeHHadA I/IH(bOpMaLWIFI He 6yp,eT COXpaHeHa npu
OTKIIIOYEHUN NUTaHNUA UHOUKaTopa.
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6. TexHun4yeckoe obCnyxXuBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4eckoe OGCJ‘Iy)KVIBaHMe - KOMnrekc pa60T, KOTOpble MpPOBOAATCA nepunoanyeckm B niaHOBOM
nopdaake Ha pa60TOCI'I0006HOM Groke c uenbto npeanoTBpalleHna oTka3am, npoaneHna ero cpoka CJ'Iy)K6bI 3a cyet
BbIABITIEHNA U YCTPAHEHUA NPpenoTKa3HOro COCTOAHUA ONna noaaepXaHmna HopMalbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHuyeckoe obcnyxvBaHWe 3aknioyaeTcsa B nposBedeHun paboT MO KOHTPOM TEXHUYECKOro
COCTOSIHUS U nocneayoLemMy YCTPaHEeHUIO HEQOCTaTKOB, BbISBMEHHbIX B NpoLecce KOHTPOIS; NpodunakTuieckomy
06CcnyXnMBaHUIo, BbIMONIHAEMOMY C YCTaHOBMEHHOW MEPUOANYHOCTLIO, ANMUTENBbHOCTLIO Y B ONPEAENEeHHOM NopsiakKe;
YCTPaHEHWNIO OTKa30B, BLINOMHEHNE KOTOPbIX BO3MOXHO CuUMamy MepcoHana, BbIMOMHAWEro TeXHU4eckoe
ob6cnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MNpeHeOpexeHMe MepamMu NpPeSOCTOPOXHOCTM U MpaBUNIaMM 3KCMiyaTauMum MOXeT cTaTb
NpUYNHON TPaBMUPOBaHUSA NepcoHana unv noBpexaeHnsa oéopyaoBaHus!

6.22 [na obecneyeHnss Ge3onacHOro MWCMNONbL30BaHUA OGOPYAOBAHMA HEYKOCHUTENbHO
BbINONHANTe yKa3aHUsA JaHHOW rnaBbl!

6.2.3 K akcnnyataumuM wuHAMKATOpa [OOMyCKAaKTCA Nuua, UMEewMe paspelleHne pana paboTbl Ha
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 usyunBlume pykKoBOACTBO NO 3KCNyaTauum B NofHOM obbeme.

6.2.4 Okcnnyatauua WHAMKaTopa paspellaeTtcs Npu HanuyMum WHCTPYKUMKW MO TexHuke 6GesonacHocTw,
YyTBEPXOEHHON npeanpuaTuem-noTpebutenem B  YCTAHOBAEHHOM. MOPSAKE W yyuTbiBaoWen cneunduky
npuMeHeHuss npubopa Ha KOHKpeTHoM obbekTe. [pu @kcnnyatauum Heobxogmmo cobniogate TpeboBaHus
gencteytowmx npasun MT3 n MTH ana anekTpoyctaHoBOK HanpskeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunakTmieckme  padoTbl OOSMKHbI MPOBOAUTLCA MNPU  OTKITHOYEHHOM
3MNeKTponUTaHumn.

6.2.6 3anpeLuaeTca NOAKMIOYaTL U OTKMOYaTh COEANHUTENN MPU BKITHOYEHHOM 3N1EKTPONUTaHUN.

6.2.7 TwartenbHO npou3BoauTe ‘MOAKIIOYEHNE C COOMOOeHNEM MOMSPHOCTM BbIBOAOB. HenpaBunbHoe
nogKnyYeHne wunn nogknwyeHne pa3abeMoB Mpu BKAKYEHHOM MNMUTAHUN MOXET MNpPpUBECTU K NOBpEeXOEeHUo
3NEKTPOHHbIX KOMMOHEHTOB MHAMKATOpPA.

6.2.8 He nogkniovanTe HeUCnorb3yeMsbIe BbIBOAbI.

6.2.9 lNpwn pasbopke nHAMKaTOpa Ans yCTpaHeHWs HeucrnpaBHOCTEN Npubop OOMMKEH ObITb OTKMIOYEH OT
CETW 3NEeKTPONUTaHUS.

6.2.10 MNpwu n3BnevyeHUN MHAMKaATOPa U3 KOprnyca He NpuKacalTechb K €ro MeKTpUYeCcKMM KOMMOHEHTaM t
He noaBepravite BHyTPEHHUE y3nbl U YacTy yaapam.

6.2.11 Pacnonaraite npubop kak MOXHO [Janee OT YCTPOWCTB, FEHEPUPYIOLUNX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTtbl, MalWHbI, UMW NPUOOPELI, UCNOMb3YOLINE UMMYIbCHbIE
HanpsbkeHus) Bo U3bexaHne c6oes B paboTe.

6.3.Mopsaok TeXxHMYeCcKoro obcnyxuBaHus

6.3.1 B 3aBUCMMOCTM OT PErynsipHOCTM NPOBEAEHNS TEXHUYECKOE 0BCNYKMBAHWE AOIKHO ObiTh:
a) NeproanYEeCcKMM, KOTOPOE BbLIMOSTHAETCS Yepes kaneHaapHble NPOMEXYTKA BPEMEHMW;

6) afanTMBHbIM, KOTOpPOE BbIMOJIHAETCA NO HeobxoaMMocTh, TO eCTb, B 3aBUMCMMOCTU OT dhakTnyeckoro
COCTOAHNA MHOMKATOpa N Hann4yna cBobogHoro OGCJ’IY)KVIBaPOLLl,eFO nepcoHana.

6.3.2 YcTaHaBnMBalTCA Takue BUAbl TEXHNYECKOro 06CnyXnBaHuS:

a) TexHn4yeckoe obCnyxnuBaHue nNpu XxpaHeHn1, KOTopoe 3akrnyaeTcd B NepekoHcepBaLun nHAnKaTopa npu
AOCTWKEHUWN MPeAeribHOr0 Cpoka KOHCepBauMu BO BPEMS XPaHeHMs B COOTBETCTBMM C TpeboBaHMAMM
SKCMyaTauMOHHON JOKYMEHTaLuu;
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0) TexHuyeckoe obcnyxvBaHMe NpU TPAHCMOPTUPOBKE, KOTOPOE 3aknto4vaeTcs B noarotoBke npubopa K
TPaHCMNOPTUPOBAHMIO, JEMOHTAXE U3 TEXHOMNOrMYeckoro obopyaoBaHns 1 ynakoBke nepes TpaHCNopTUPOBaHNEM;

B) TexHM4Yeckoe obcnyKnBaHue npu akcnnyaTaumm, KOTopoe 3aknioyaeTcs B NOArOTOBKE MHAMKATOpa nepes
BBOAOM B 3KCMnyaTtauuioo, B Mpouecce ee JKcniyaTaumm M B Nepuoauyeckoi nposepke paboTocnocobHocTu
npubopa.

6.3.3 lMepuognyeckoe TexHu4eckoe obcrnyxumBaHuMe NpWU JKCMMyaTauMum MHOMKaTopa YCTaHaBMMBaETCS
notpebutenem ¢ y4eTOM WMHTEHCUMBHOCTM W YCMOBWUIA 3SKCMnyaTauuu, HO He pexe 4Yem oavH pa3 B roa. [Ons
nHankatopoe UTM-110 uenecoobpasHa exekBapTarnibHas MNEepPUOOUYHOCTb TEXHUYECKOro. OOCnyXMBaHWUS Mpu
aKCnnyaTaumu.

6.3.4 MNeprogmnyeckoe oGCNyxXnBaHWe OOMKHO NPOBOAUTLCS B CriedytoLlem nopsake:
a) NnpoBecTU paboTbl, KOTOPLIE BLIMOMHATCS NPU TEXHNYECKOM OCMOTPE;

0) NpoBepUTL CONPOTMBIEHNE U30ONSLMMY;

B) MpoBepuTb paboToCnOoCOOHOCTb MHAUKaTOpa.

6.3.5 TexHU4ecKkuin OCMOTp MHAMKATOPa BbLIMOMHAETCA O0OCnyXuBakLyM MNepCoHanoMm B creaylolemM
nopsiake:

a) nepep HavanoMm CMeHbl criegyeT NpOBECTU BHELLHWI OCMOTP mHAukatopa. Ocoboe BHMMaHWe cnegyet
06paTuTb Ha YUCTOTY NOBEPXHOCTU, MAPKMPOBKY U OTCYTCTBME MEXaHUHYECKUX MOBPEXAEHWNA.

6) npoBepuTb HAaQEXHOCTb KPENNeHUs NHONKaTopa;

B) npoBepuTb TexXHU4YeCcKkoe COCToAHMEe npoBoaoB (Ka6enel7|) Ha UEeNIoCTHOCTb W 3alUUEeHHOCTb OT
MEXaHUYECKNX MOBPEXAEHNA.
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7. XpaHeHue 1 TpaHcnopTupoBaHue

7.1 YcnoBusa XxpaHeHUs MHAMKaTopa
7.1.1 Cpok xpaHeHus1 B NOTpebnTeNbCKON Tape - He MeHbLue 1 roga.

7.1.2 W3genue [OMKHO XpPaHWUTbCS B CYXOM W BEHTUMMPYEMOM MOMELLEHUMW Mpu TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C po nmoc 70°C u oTHocuTenbHon BriaxHocT oT 30 go 80% (6es
KoHAeHcauuu Bnaru). laHHble TpeboBaHMA SBNATCS PEKOMEHOYEMbIMMN.

7.1.3 Bo3gyx B MOMELLEHUN He [OIKEH coaepxaTtb MNblM M MPUMECU arpeccuBHBIX FHApOB U ras3os,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, COAEPXKaLLMX CEPHUCTbIE COEQUHEHUST UMM aMMUaK).

7.1.4 B npouecce XpaHeHUUM unu aKcnnyaTtauun He Knagute TdAXenble npeamMmeTbl Ha an6op n He
nogBeprante ero HUKaKOMYy MexXaHU4eCKoMYy BO3OENCTBUIO, TaK Kak yCTpOIZCTBO MOXeT ﬂ,e(popMleOBaTbCﬂ n
noBpeanTbCA.

7.2 Tpe6oBaHUA K TPAHCMOPTUPOBAHUIO UHAMKATOPA U YCIIOBUS, NPU KOTOPbIX
OHO [OJMKHO OCYLLEeCTBNATLCSA

7.2.1 TpaHCnopTMpOBaHWE MHAMKaTOpa B yNakoBKe NPeAnpUATUSI-U3roTOBUTENSI OCYLLECTBMSeTCS BCEMM
BMOAMM TPaHCNOPTa B KPbITbIX TPAHCMOPTHBLIX CPeAcTBax. TpaHCnopTMpOBaHWe caMorneTaMu OOMKHA BbIMOMHATLCS
TOMbKO B OTannuBaeMbIX repMETU3NPOBAHHBLIX OTCEKAX.

7.2.2 Tlpubop [oOMKEH TPaHCMOPTMPOBATLCH B  KIIMMATMYECKMXA, YCIIOBUSIX, KOTOpble COOTBETCTBYIOT
ycnoBusam xpaHeHus 5 cornacHo TOCT 15150, Ho npu gaBneHuun He Hwke 35,6 kla u TemnepaType He HKE MUHYC
40 °C unu B ycnoBusix 3 npy MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsi rpy3o-pasrpy3oyHbix paGoT M TpaHCAOPTMPOBAHWM 3anakoBaHHbI NPUMOOP He OOSHKeH
noaBepratbCs Pes3kuM yhapam W BRAUAHUIO  aTMOCHEpHbIX ocaakoB. Crnocob pasmelleHUs Ha TPaHCMOPTHOM
cpencTBe AOMMKEH UCKMNoYaTh NepeMeLleHme nHankaTopa.

7.2.4 Tlepen pacnakoBbiBaHVWEM MOCfle TPaHCAOPTUMPOBAHUS MpW OTpuuaTtenbHOM TemnepaTtype npubop
HeobxoaMMO BblAepaTb B TeYeHNe 3 YacoB B ycroBusax xpaHeHusi 1 cornacHo FOCT 15150.

8. NapaHTu nsroroBuTens

8.1 MNpoussBognTens rapaHTUpyeT COOTBETCTBUE MHOMKATOPA TEXHUYECKUM ycrnoBusm TY Y 33.2-13647695-
004-2003. MNpwu He cobniogeHun notTpebutenem TpeboBaHWMIA YCNOBUIN TPAHCMOPTMPOBAHUSA, XPaAHEHMWS!, MOHTaxa,
Hanazkv 1 aKcnnyaTaumm, ykasaHHbIX B HACTOSILLLEM PYKOBOLCTBE, MOTPeOUTENb NMLAEeTCs Npasa Ha rapaHTuio.

8.2 [apaHTUMNHbIA CPOK aKCMAyartauum - 5 neT co AHA OTrpy3kM uHAuMkatopa. [apaHTUNHbBIA CPOK
aKcnnyaTauum u3genuin,,KoTopble AIOCTaBMASITCA Ha 3KCnopT - 18 MmecdaueB co AHA NpPOCMefoBaHMs KX Yepes
rocyaapCTBEHHYIO rpaHULy YKpaunHbl.

8.3 Mo OorOBOPEHHOCTU CHNOTpebuTenem NpeanpuUaTUe-M3roToBUTENb OCYLLIECTBNSAET nocrnerapaHTuitHoe
TEeXHUYeckoe OBCNyXMBaHUE, TEXHWUYECKYID MNOAAEPXKKY W TeXHWYeckMe KOHCynbTauuu no BCeM BuAam CBOEW
NpPOAYKLMK.
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MpunoxeHus

NMpunoxeHune A. NabapuUTHbIe n NpucoeaAUHUTENbHbIE

pa3mepbl UTM-110

Pa3mepb! yughpoebix UHOUKamopoe:

PucyHok A.1 — BHewHul 8ud uHdukamopa UTM-110

Bud Bud
c3adu c6oky

k4

g

“

1]

I — 45
162 max

170 max/(MonmaxHas 2ny6uHa)

PekomeHdyemasi monujuHa wuma

Pa3memka omeepcmuli Ha wjume

om 100 5 mm.

PucyHok A.2 - [abapumHble pa3mepsb!

! 150 min

100 min|

45 +0,6

PucyHok A.3 - Paamemka omeepcmuli Ha wjume

92 *08

NAPAMETP

N
14

—
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crepedu

AOMIKPOA

NTM-110

ARMET? ITH-110
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NMpunoxeHune b. NogknoyvyeHne nHaukartopa. Cxembl
BHELWHNX COeaAUHEeHUN

[nckpeTHble BbIXOAb!  [yTaHue aHanor.
DO1, DO2 fJaruvka
DO1 D02 =21B, 25MA

EEEPEPLE
alaglaglialgl dnalagls
Al alodond ol o

a) ucronHeHus K

ETHbIE BbIXOAL!  [yTaHue aHanor.
DO1, DO2 farumka

=21B, 25mMA

2 72 23| 24 74 28| o 2
MU UL

RGI A Al

X2

g
[DJ. HanpsbkeHune

~ RH ~| +
UnTepdeiic AHanorosbiii u Tepmonapa
BbIXOf]

V Ananorosbiit Bxopl/ RRIP | TCM/TCN
6) ucnonHeHusi Ha ~220B

PucyHok b.1 lNodknoveHue sHewHuUx uenel K uHoukamopy UTM-110
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B.1 NMNopgknioyeHne aHaNoroBbIX A4aTYNKOB C NAaCCUBHbLIMU BbiXoAamMu

MNutaHue aHanor.
jartyuka
=21B, 25mMA

AHanoroBbii. BXo

PucyHok b.2 - [NodknoveHue k uHOukamopy NTM-110-aHano208kix 0am4uKo8 C acCusHbIMU 8bixo0amu

lMpumeyaHue. MNonoxeHne Nnepemblvek 51 HACTPOMKN @aHaNoroBbiX BXOA0B NpMBELEHDbI B Tabnuue 4.2.
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B.2Moakno4YyeHne ANCKPETHbLIX Harpy3okK

TpaHau-
cTop

PucyHok B.3 - lModknoueHue Hagpy30K Mpu UCroib308aHUU MpaH3UuCMOpPHbIX 8bIX0008

lMpumeyaHus.

Mpu nNOAKNIOYEHUN WHAOYKTMBHBLIX Harpy3ok (pene, nycKaTenu, KOHTaKTOpbl, coneHouabl M T.N.) K
OVNCKPETHBIM TPaH3UCTOPHbLIM BbIXOAAM KOHTpOnnepa Bo usbexaHne BbIXoaa M3 CTPOsi BbIXOAHOIO TpaH3ucTopa us-
3a OomnblIOr0o TOKa CaMOMHAOYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMO yCTaHaBnuMBaTb
onokupytowmn guoa VD — cM. cxemy nogknoyeHns. BHeWHn Ao ycTaHaBNmMBaTh Ha KaXAOM KaHane, K KOTOpoMy
NOAKIOYEHA MHOYKTUBHAS Harpyska.

Tun yctaHasnmBaemoro auoga KO209, KO258, 1N4004:.1N4007 vnu aHanormyHbli, pacCYnTaHHbIA Ha
obpaTHoe HanpsikeHre 100B, npsimor Tok 0,5A.

PekoMeHAaauum no nogknoveHUo MHAYKTMBHOM Harpy3ku Ans MexaHu4eckoro perne.

rae, R1 pesuetop MINT-1-39 Om-5%;
C1 koHaeHcaTtop K73-17-630B-0,1-0,5 mMk®-10%;
RHWHOYKTUBHasA Harpyska.

PucyHok b.4 - Cxema nodkmoveHuUsi UHOYKmMuUgHOU Hagpy3Ku Orsi MexaHU4eckoeo persie

MpumeyaHus.
1. Ha pwucyHke B.4 ycnoBHO MoOKasaHO pacnonoXeHWe W Ha3HayYeHue 3aMblKaloLWmMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcMmManbHO AonyCcTMMOe HanpsiXKeHWe U MakCMManbHO A0MYCTUMbIA TOK:
- 0o 250B (8A) nepemeHHOro Toka npu pe3ncTUBHOW Harpys3ke;
- 0o 250B (3A) nepemMeHHOro Toka npu MHAYKTMBHOW Harpy3ke (cos@=0,4);
- o1 5B (10mA) go 30 B(5A) NOCTOAHHOIO TOKa Mpu Pe3VCTUBHOM Harpyske.
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B.3 Cxema nogkntouyeHnsa nHrepcdenca RS-485

Mpeobpa3oBaTens MHTEPEICOB :
BlMnN-485 (RS232/485), nnn
BlMn-52 (USB/ RS485)

L no 1200m
R1
RS485
| .
SRSR——— A+ B- A+ B- A+ B-| /fo 32 npuBopos A+ B- A+ B-
iRS232mm USB ¢ 01 02 03 30 31
utm-110|  [uTmM-111B|  [UTM-111 MTP-8 MUK-21

PucyHok B.5 - OpzaHu3ayusi uHmepgbelicHOU c8513U Mex0y KOMIMbIomepoM u uHOUKamopamu umu
KOHmpornnepamu

1. K komnbroTepy moxeT ObiTb noakntodeHo Ao 32 610KOB UM KOHTPOSEPOB, BKIOYas npeobpasoBaTtenb
uHTepdericos bINMN-485 (BrNiN-52).

2. O6wasa anvHa kabenbHOW NMMHUKU CBA3W He AommkHa-npeBbiars 1200mM. 3aBMCMMOCTbL MakcumarbHOMN
OJTMHBI TMHUKX CBA3W.

3. B kauectBe kabenbHOW NMHWUM CBA3W NPeanoYTMTIENLHO MCAONB30BaTh 3KPAHUPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, 4omkHa ObiTb KAk MOXXHO MEHbLLIEN.

5. K uHTepdencHbIM BXOOaM KOHTPOMAFIEPOB, PACROSIOKEHLIM B KpavHUX TOYKaxX COEAWHUTENbHOM FMHUMK
HeobxoAMMO NOAKMIYMTL ABa AepMUHanbHbIX pesuctopa conpoTtmeneHmem 120 Om (R1 un R2).
MopkntoyeHne pe3ncTopoB k uHaMKaTopam unu koHTponnepam NeNe 01 — 30 He TpebyeTcs. MoakntoyeHne
TepMuHanbHbIX pe3ncTopoB B Bmoke npeobpadosaHusa nHtepdencos brNN-485 (BrNiN-52) cmotpute B PO
Ha Bl1N-485 (BMNW-52). MNogkniodeHme TepmuHanbHOro peaucrtopa B uHaukatope WTM-110 cmotpute

pucyHok b.6.
Pazbem-knemma X2 JInHna cBasm
(3kpaHvpoBaHHas BuTasa napa)
MpuemonepeaaTank O21L 2[R
RS-485 o )
O O22f "B
4 I (23]L_—1[RGNE
1200m  XP5 ]
]
&\ le. 1 ‘\r ___________ |
100 Om 1 Mopkntoyerue
B~ | TEPMUHAITBHOTO !
L _ beaucTopa _ !

PucyHok b.6 - PexomeHOyemasi cxema rnodkoyeHuss uHmepgpetica RS-485 ¢ nomMowbto pa3bemMos-Kriemm,
Komopble ycmaHaenueaomesi Ha mbifibHOU CMOpPOHe UHOUKamopa
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MpumeyvaHus No ucnonb3oBaHUIO UHTepcenca RS-485.

1. Bce oTBeTBMTENM nNpuUEMO-NepenaTynkoB, MPUCOEOUHEHHbIE K OAHOM OOLWen nepeparollent JIMHWK,
OOJDKHbI COMNacoBbIBaTbCA TONBbKO B ABYX KpalHUX ToYkax. [nnHa oTBETBNEHUI OOMKHA ObiTb KaK MOXXHO MEHbLLEN.

2. HeobxoanMOCTb 3KkpaHUMpoBaHUS kabenen, No KOTOpbIM NepefaeTca MHdoOpMauus, 3aBUCUT OT ONUHbI
KabenbHbIX CBA3EW U OT YPOBHS MOMEX B 30He MPOKMNaaku kabensi.

3. MNpuMeHeHWe aKpaHUPOBaHHOW BUTON Napbl B MPOMBILLIIEHHbIX YCMOBUSIX SIBNSETCS NPEANOYTUTENbHBIM,
MOCKOMbKY 3TO 06ecneynBaeT NoMyyeHne BbICOKOrO COOTHOLLEHUSI CUTHamM/WyM W 3almTy OT CMHa3HoM nomexw.

4. Tlepembiika XP5 npegHasHadeHa [ANs  NOOKMKYEHUs TepMUHanbHoro pesuctopa (120 Ow),
YCT@HOBMNEHHOrO Ha nnarte npoueccopa BHYTPM uWHAMKaTopa. 3amkHyToe coctosHue XP5 cootBeTcTBYET
NOAKMYEHHOMY TEPMUHANbHOMY pPE3UCTOpPY.
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NMpunoxeHne B. KoMMyHUKaumoHHbIe hyHKUUN

B.1 O6wume cBeneHus

MwukponpoueccopHbin uHamkatop NTM-110 obecnedmBaeT BbINONHEHNE KOMMYHUKALMOHHOW (OYHKLMN MO
uHTepderncy RS-485, nossonsoLlen KOHTPONMpoBaTh ¥ MOAUMULMPOBATL Ero napameTpbl NpU NOMOLLM BHELLHETO
yCTponcTBa (KoMnbloTepa, MUKPOMPOLIECCOPHOWM CUCTEMbI YPaBMneHus).

WHTepdenc npepHasHayeH Ans KOHMUIypUpOBaHUS WHAMKaTOpa, ANs MWCMNOMb30BaHWs B KavecTBe
yAaneHHoro yctponctea npu pabote B COBPEMEHHbIX CeTAX ynpasneHuns n cbopa nHdopmauun (Apuema-nepegayv
KOMaHA 1 gaHHbix), SCADA cuctemax u T.n.

MpoTokonom cBsi3n no uHTepdgericy RS-485 sensietcss npotokon Modbus pexuMiRTU (Remote Terminal
Unit).

[nsa paboTbl HEOBXOAUMO HACTPOUTb KOMMYHMKALMOHHbIE XapakTepucTukn nHaukatopa MTM-110 Takum
o6pasom, 4TobbI OHM coBnaganu ¢ HacTponkamn obMeHa AaHHbLIMW FMaBHOrO KOMMbOTEPa UK ceTn cbopa AaHHbIX.
XapakTepuctuku ceTeBoro obmeHa HacTpaneatoTcs B napameTpax SYS.00...SYS.02 n SYS.04...SYS.12.

MporpammHo gocTynHele pernctpbl uHamkatopa UTM-110 npruBegeHsi B Tabnule B.1 pasgena B.1.

Hoctyn k peructpam onepatunsHoro ynpasneHus No 0-16 pa3pelueH NoCTOSHHO.

HocTtyn k peructpam nporpamMmmupoBaHus u koHdurypauun No17-219 paspeluaetcs B criydae yCTaHOBKU
«1» B peructp paspelueHms nporpammupoBaHms No16, 4TO BO3MOXHO OCYLIECTBUTb Kak C MepeaHen naHenu

nHankaTopa MTM-110, Tak 1 ¢ nepcoHansHon 3BM.

KonuuyectBo 3anpalunBaeMbiX permcTpoB He OO/MKHO npesbiwartb 16. Ecnn B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, To nHaukatop MTM-110 B 0TBETE OrpaHNYMBAIOT UX KONMYECTBO 40 NepBbIX 16-T perncTpos.

[na obecnevyeHns MUHMManNbHOrO BPEMEHWU peakuun Ha, 3anpoc oT OBM B wnHAMkaTOpe cyliectByeT
napametp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHBIX, TakTax nHaukatopa 1 takt = 250 mMkc». MuHuMansHo
BO3MOXHbIE€ TaliM-ayThbl A8 Pa3nnyHbIX CKOPOCTEN Cregytouime:

Tanm-ayT,
Bpems nepenaum
CkopocTb, 6ut/c Kagpa 3anpoca, B CMCTeM_Hb'x TaKTax
MCeK 1 TakT = 250 mkc
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
924600 0,1 1

Bpewmsi nepegauv kagpa 3anpoca - naketa u3 8-mMu 6anT onpeaenseTcs COOTHOLWEHNEM
(roe: oavH nepegaBaeMblvi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6uT = 10 BUT):

(10 ©ouT * 8 GanT + 7 6MT)
Tnepepauun = 1000 * , MCeK
V 6uTt/cek

Ecnu HabniogatoTcs vacTele c6ou npu nepefade AaHHbIX OT MHAMKATOpa, TO HEOBXoAMMO YBENUYUTb
3HayeHue ero TanM-ayTa.
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A
YnpasneHue
(DTR/RTS)
Mepepnava Mpuem Mepepava
A t
MNepenava
(Tx) - _\
3anpoc ot )
MN3BM f
A ‘T
Mpuem
(Rx)
OTBeT o1
WHOMKaTopa r
< > 4 >
Tdelay1 Tdelay2 Tde\ayg t
S T S <«
TronHsiin
<« —»
PucyHok B.1 - BpeMeHHble gnarpaMMbl ynpaBneHus.nepegaden mnpvemom 6roka nitepdgeincos blMiA-485
(BrNiN-52)
Taelayt — 3adepxka Ha aBToMaTuyeckoe nepeknodeHve BlN-485 (BlMNW-52) Ha npvem AaHHbIX. OHa

cocTaBnsieT Bpems nepegayn ogHoro 6anTa;
Tdelay2 — BHYTPEHHEE Bpemsi, Yepes koTopoe NTM-110 oTBeTuT;
Taelay3 — 3aepkKa Ha nepegady nocriegHero 6antamns 6ydepa B NMHWIO;
Tronuein — MUHUManbHOE Bpems OTBETA,

UHtepdencHbIn o6meH. Tun yeTpouctBa — Slave/Master

B cetn nHamkatop WTM-110 moxeT BbicTynath kak Slave, Tak u Master. MNpu BbIGOpe TMNa ycTponcTea
Slave (Ceteon Tun yctponctea SYS.04=0000) npnbop oTBeyvaeT Ha 3anpocu Begyuwero ycrponctaa (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ncnonb3yetca ona koHdwurypaumm nHgukatopa c MK (nporpamma MUK-
KoHdomrypatop), cbopa aaHHbix Ha MK (Scada=cuctemel), peructpaTopbl U NaHenu onepartopa, a Takke nepegayu
AaHHbIX B Apyrve ycTponcTea (KoHTponmepsbl) ceTn. MNpu ceTeBom obmeHe B pexume Slave ceetognon UHT muraet
Kaxabln pas, korga MTM-110 gaet oTBET Ha,NpUCnaHHbIN eMy 3anpoc.

Mpu BbIGOpe TWna (ceTeBoro ycrpoictea Master (SYS.04=0001) wnHaoukatop UTM-110 pgaet 3anpockl
OOHOMY WIM OBYM YCTPOWCTBaAM B CETU M NMPUVHUMAET OT HUX OTBET C AaHHbIMW, KOTOpble 3anunCbiBalOTCS B
nepBbIi/(NepBbIi U BTOPOA COOTBETCTBEHHO (OYHKLMOHANbHBLIA OMoK HopManusauum 1 macwTabupoBaHus) u
BbiBOAATCA Ha ancrnei UTM-110. JaHHbI Tun yCcTponcTBa MCMonb3yeTcs AN UHAMKALUW 3HAYEHUA NOMyYEeHHbIX
OT OpYrMX YCTPOWCTB/A[aTyYvKoB, PEFYNATOPOB, KOHTPOMMEPOB, CYETYMKOB U T.4.) no cetu RS-485 ¢ npoTtokonom
ModBus RTU.

HacTtpolika napaMeTpoB UHTepdeicHoro obmeHa ocylecTensieTcs Ha ypoeHe SYS.

- NMapamemp 00~02— cTaHOAPTHBIE HAaCTPONKN ceTu (aapec YCTPOMCTBA, CKOPOCTb OOMeHa 1 TaiM-ayT).

- MNapamemp 04 3ajaet. ceTeBOV TUN MHAUKaTopa. OTOT napaMeTp KOHMUrypnpyeTcst TONbKO C nepeaHer naHenu.
Mpwn BIGOpEe TMNa Master goctyn k npubopy c MK, B Tom yncne ¢ nporpammsl MUK-KoHdurypaTtop, HeBo3moxeH!!!
- B napamempax 05, 06 3agaoTca nepvog onpoca 1 TaM-ayT oTBeTa COOTBETCTBEHHO. [lepuog onpoca 3agaeTtcs B
npegenax 10=10000mc. £lpu HopmanbHoW paboTe 3a Bpems 3TOro nepuoga npubop OOMKEH ycneTb nepefaTb
3anpoc 1 NpuHATE,OTBET (puc.B.2.a). Mo ncreveHnn BpeMeHn nepuony MAeT criegyowuii 3anpoc. Takum obpasom,
kaxxabi nepywon NTM-110 6ypeT nonyyaTb AaHHble OT 3anpalumsaemoro npubopa. Ecnu xe 3a Bpemsa nepuoga
onpoca OTBET He MPUXOAMUT, NOCbIfIKa CreayoLLero 3anpoca oXnaaeTcst 0 UCTEYEHUS] BDEMEHN TallM-ayTa OTBeTa.
Ecnn oTBeT mpuaeT OO OKOHYaHUA TaWm-ayTa, TO cpasy fnocrne ero nonydeHuwe OyaeT OTnpaBneH crefyroLlimin
3anpoc (puc.B.2.6). Ecnn otBeTa He ByaeT 4O OKOHYaHMA TaMayTa, Toraa 6ygeTt cnegyowmin 3anpoc (B.2.8), v npu
atom ceetoguoa VIHT OyaeT ropeTb 4O MOMEHTa nony4vyeHus oTeeTta. [locne naTh Taim-ayToB C HEMONYYEHHbIM
OTBETOM Ha aucnree GyAeT BbiIBeAEHO coobLeHne 06 owmnbke:

NAPAMETP ITM-110

Elim e

»o- GO0

<
o
g
=
g
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3anpoc 3anpoc 3anpoc 3anpoc 3anpoc 3anpoc
or UTM-110 or UTM-110 ot UTM-110 or UTM-110 ¥ oT ATM-110
o DTEEY -_.

Mepwoa onpoca t Mepwon onpoca t fepuon onpoca t

Tafim-ayT otBeTa Tahm-ayT oTBETA Taim-ayT oTeeTa

a 6 B

PucyHok B.2 - BpemeHHble anarpammbl npuema-nepegayn gaHHeix UTM-110 B pexxume MASTER

Mpu pobote NTM-110 B pexxume MASTER csetoaunoa NHT 3aropstcsa npy oTnpaske 3anpoca 1 racHeT npu
nonyyeHun oTeeta.

B napamempe 07 u 10 3apatoTca ceTeBble agpeca COOTBETCTBEHHO NEPBOro 1 BTOPOrO ORpaLLuMBaemMoro
ycTpowncTtea. Enn onpawumsath HYXHO TOMbKO OAHO YCTPOWCTBO, TOrAa ero agpec ykasoiBaercsa B napametpe 07, a B
10 BbicTaBnsietcs 0.

3HayeHne nony4veHHble MO CETU C MNepBOro YCTPOWCTBA NepenalnTcsl Ha NepBbid OYHKUMOHAMbHBIN 6ok
HopManusaumMu M macwTabupoBaHus, a 3HayeHUs OT BTOPOro YCTPOWCTBA - Ha BTOPOW, (DYHKWMOHAaMbHbIA Grok
HopManusauum u MacuTabnpoBaHums.

[ns npaBunbHOWM MHAMKALUW NapamMeTpoB C CETU HeobxoaMMo B napameTpe MeHK «Tun aHanorosoro
curHana» AIN1.00 u AIN2.00 BbictaButb 3HayeHne «0000.—. MHTEPMENCHLI BBOAY», a Takke B
napameTpe «Konunyectso okoH» WND1.00 1 WND2.00 BbictaBuTb 3HadeHue 0001 — 1 okHo nnm 0002 —
2 okHa. Mpu BbIGope 3HayeHus 0000 — «ogHokaHanbHbIn UTM» nHavkaumsa npoBoamTcs He byaert!

=

B napamempax 08 u 11 3agatoTca HOMepa perMcTpoB Ansi CYUTBIBAEMbIX flapamMeTpoB. [ nepBov rpynnbl
KOHTponnepoB (KOHUrypmpyembix npubopoB) HoMepa perncTpoB BbiGUpakTes ¢ Tabnuvy, NporpaMMHO LOCTYMHbIX
perucTpoB Ha COOTBETCTBYWOLWMIA nNpubop, a pAna BTOPOW, rPynnbl (NporpaMMupyemMble KOHTpOnnepbl) —
paccunTbIBaOTCSA C MOMOLLBIO KarnbKynaTopa perncTpoB B cpeae paspaboTkunporpammbl Anbda.

B napamempax 09 u 12 ykasbiBatotca Tmnum ganHbix (INT,"LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmBaemblx napameTpoB. Ecnu 3anpawveaembii napamerp-umeet dopmat LONG, 1o ecTb coCcTOuT C OBYX
peructpoB ModBus, Toraa B napamempe 08 unu 11 yka3biBa€TCs TONLKO NEPBbIA PerncTp.

Onsa dopmata 3anpawmBaembix gaHHbIX FLOAT ecTb Tpu,BapuaHTa 3a4ayun permctpos.

1. KoHTponnepbl nepsBon rpynmbl, KOTopbiesuMeloT copMat AaHHbix FLOAT, ncnonb3yoT cTaHaapTHoe
npencTtaenexHve atoro gopmarta. [na Toro, YTo6blApoYNTaTh AaHHbIE C 3TUX KOHTPOMNEPOB HYXXHO
ykasaTb HOMep nepBoro perncrpa v Bolbpats popmat gaHHbix FLOAT.

2. KoHTponnepbl BTOpOW rpynnbl (TUNbI AaHHBLIX onucaHbl B Tabnuue B.1) nmetot dopmaT AaHHbIX INT,
SWAP-LONG n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHylo nocrnegoBaTtenbHOCTb pernctpos). o
3TOMy, ANA YTEHWs [aHHbIX € »3TOW rpynnbl KOHTPOMMEPOB YkasbiBaeTCs agpec perucrpa
(paccumTbiBaeTCcs ¢ nomowblo Kanbkymsitopa peructpoB B MeHo CepBuc nporpammbl Anbda) u
cooTBeTcTByOLWMIA emy dopmaT INT, SWAP-LONG unn SWAP-FLOAT.

3. [Ins KOHTpPONNepoB CTOPOHHUX MPOW3BOAUTENEN afpec U TUM OaHHbIX 3a4al0TCsi COrMacHO OnUcaHuo
Ha [aHHOE YCTPOWCTRBO.
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Tabnuua B.1 — NporpaMmMHO AOCTYNHbIE perncTpbl uHamkatopa MTM-110

LIZANTAN.COM

[~ -
I o ©
o x §. <3
é >§ g g '<=3 ®opmar MyHKT HanmeHoBaHue napameTtpa ( itiiiiillv;s;n:ar:imz)
ITQ o aHHbIX MeHIo A
35 & A
8 c
PervcTtp naoeHTudgukaumm nigvkaTopa: % E)EC (aravenue
03 0 INT SYS.03 Mn.6anT - kog (Mogenb) nHgukatopa 91 DEC, P s o
Cr 6ai P 31 DEC 1F 5B HEX (no-6awTtHO)
T.6a1T - Bepcusn nporf). obGecnevyeHns 31.91 DEC (no-6aiTHo)
03/06 1,2 INT MepeaHsas 3HaueHue nsmepsiemon BenumumHel PV1 n PV2 OT Mukye 9999 1o 9999
naHernb (nocne BXogHOro gwnbTpa)
03 /06 3 INT Bbixog AO 3HayeHne aHanoroBom BbIXOAHOW BENMUYMHbI Ot 000,0 1o 099,9*
03 /06 4,5 BYTE Bbixogbl DO | Pernctp guckpetHbix Bbixogos DO1 n DO2 0.— OTKM., 1 — BKI.
03/06 6 INT Mepepnss CocTosiHMe KBUTUPOBaHUS L ~Teuggyposatio
naHenb 1 = kBUTUPOBAHO
CocTosiHue curHanusauum (cm.npumeyaHme 6): MoGuTiio
03 7 INT Mepeatss mnagwwit 6anT (6utel DO-D3) — curHanusaums MIN, 0.- Hopm., 1 - Bbix. 33 yCT.
naxers cTapmit 6ant (6uTbl D8-D11) — curHanusaums 80, D8 - PV1, D2, D10 -F1,
MAX D1, D9 - PV2, D3, D11 -F2.
03/06 (g%?i) FLOAT | Mepeanss :;‘:;g;“ﬁefa""aenp:;'g‘)’” senvunkbiPV1, PV21et o1 \ymyc 9999 1o 9999
03/06 (12.13), FLOAT MepepHsas 3HayeHve BbIXOAA beHvKLl,I/IOHaJ'IbHOFO 6noka 1,2 OT MuHyc 9999 70 9999
(14.15) naHenb (c nnaBatoLlen 3ansATomn)
03/06 16 BYTE LOAD.00 | PaspeLueHie nporpaMm1poBaHi ? ~ 3anpeLueHo,
— paspeLueHo
03 17 Peseps
03/06 18,19 INT AIN1.00; | ¢ aner 11 2 6riokal OT 0000 A0 0017
’ AIN2.00
03/06 20,21 INT ﬁ:“;g HwxHuiA npegen wkansin 2 OT MuHyc 9999 no 9999
03/06 22,23 INT ﬁm;gg BepxHuii npegen wkanbl 1 n 2 6noka OT MuHyc 9999 no 9999
03706 24.25 INT AIN1.03; MonoxeHue geunmansHoro pasgenurtena 1 m 2 0 — «xxxXx», 1 — «XXX,X»,
AIN2.03 Onoka 2 — XX, XX», 3 — «X,XXX»
03/06 | 2627 INT ﬁm;'gj‘ g'o‘;fbo%:”ﬁ Tt Bxoptoro Ucpposoro OT 000,0 710 060,0*
03706 28.29 INT AIN1.05; MakcumanbHas gnuTenbHOCTb UMMYIbCHOWM Ot 0000 g0 005,0*
AIN2.05 nomexu ons curdana 1 u 2 6noka
03/06 30,31 BYTE AIN1.07; MeToA TemnepaTypHOW KOPpeKLnM BXOAHbIX 0 — py4yHas
AIN2.07. curHanos Tepmonap 1 1 2 6rnoka 1 — aBTOMaTMyeckas
AIN1.08: 3HayeHVe TeMnepaTypbl B pexuMe py4Hon
03/06 32,33 INT AIN2.08’ KOppeKunn BXOAHbIX curHanos oT Tepmonap ans | Ot muHyc 099,9 go 999,9*
: 1.1 2 6n0ka
COR1.01: KoadbduumeHT Koppekunm (cMeLleHne)
03/06 34,35 INT COR2.01‘ aHanoroBoro curHana nogasaemoro Ha 1 1 2 OT muHyc 9999 no 9999
) Oroka
ENC1.00; Tun matemaTnyeckon yHkunm ansa 1-ro u 2-ro
03/06 36,37 INT FNC2.00 yHKLMOHanNbHoro 6noka Ot 0000 po 0007
03/06 38,39 INT Emgggl Eﬁxélqmzwpoca MHTErpanbHbIX 3Ha4YeHun onsa OT 0000 g0 0003
(40.41) FNC1.02;
03/06 (42.43) FLOAT ENG2 02 3HaueHune koapduumenTa k1 gna FNC1,2 OT MuHyc 9999 go 9999
(44.45), ENC1.03;
03/06 (46.47) FLOAT ENC2.03 3HaueHue koadhduumenTa k2 gna FNC1,2 OT MuHyc 9999 o 9999
DOT1.00; Jlorvka paboTbl BbixogHoro ycrponcrtea DO1,
03/06 48,49 INT DOT2.00 DO2 Ot 0000 mo 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoga Ans ynpasneHuns 0001 - PV2
03706 Q! INL DOT2.01 aunckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 — F2
DOT1.02: 00,00* — ctaTuyeckuin
03/06 52,53 INT DOT2.02‘ Twn curHana BbixogHoro yctporictea DO1, DO2 00,01 — 99,99* —
) VMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe Lwkanb!
03/06 (56.57) FLOAT DOT2.03 Ycrtaeka MIN DO1, DO2 BLIBPAHHOO TNa AaTYMKa
(58.59), DOT1.04; B avanasoHe wkansl
03/06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIGPAHHONC TVINA AaT-MIA
(62.63), DOT1.05; o
03/06 (64.65) FLOAT DOT2.05 'ncTepesnc BbixogHoro yctpoiictea DO1, DO2 OT MuHyc 9999 no 9999
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0000 — 6e3 KBUTMPOBaHUSA
03/06 66 BYTE ALRM.00 MapameTp oTOGpaXkeHUsi curHanuaauum 0001 — ¢ KBUTMPOBaHYEM
(67.68), AIN1.09; TexHonornyeckas curHanuaaums MIN ans
03 /06 (69.70) FLOAT AIN2.09 PV1 2 OT MuHyc 9999 no 9999
(71.72), FNC1.04; TexHonornyeckasi curHanusaums MIN ans
03/06 (73.74) FLOAT ENC2.04 FNC1.2 OT MuHyc 9999 no 9999
(75.76), AIN1.10; TexHonornyeckas curHanmsaums MAX gns
03 /06 (77.78) FLOAT AIN2.10 PV1 2 OT muHyc 9999 fo 9999
(79.80), FNC1.05; TexHonorunyeckas curHanusauma MAX ans
03/06 (81.82) FLOAT ENG2.05 FNC1,2 OT MuHyc 9999 o 9999
(83.84), AIN1.11;
03/06 (85.86) FLOAT AIN2.11 'vcTepesnc curHanusauum ans PV1,2 OT.0000:80 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENC2.06 I'vctepesnc curHanmsaumm gns FNC1,2 OT 0000 mo 9999
03/06 o1 INT AOT.00 McTouHUK aHanoroBoro curHana ans ©T 0000 A6 0004
ynpaBreHusl aHanoroebiM Beixogom AO
0000 = AO=y
03/06 92 BYTE AOT.01 HanpaeneHwue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT AOT.02 | 3Hauenue BxoaHoro curHana, pagHoe 0% OT MuHyc 9999 fo 9999
BbIXOZHOTrO curHana
0,
03/06 | (95.96) | FLOAT AOT.03 | SHauenue xonroro curvana, pasHoe 100% OT MuHyc 9999 o 9999
BbIXOHOrO curHana
AIN1.06; KonunuecTtBo yyactkoB nuHeapmsauum 1 v 2 0000-0039 — ans 1-ro 6noka
03/06 97.98 INT AIN2.06 onoka 0000-0019 — ans 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | ADCUVCCbI ONOPHLIX TO4eK NMHEapy3aLym OT 00,00 A0 99,99*
nepsoro 6roka
03/06 | 119-138 INT LNX2.00-19 | AADCUVCCEI ONOPHLIX TOYeK NMHeapH3aLyi Ot 00,00 A0 99,99*
BTOpOro 6noka
03/06 | 139-158 INT LNY1.00-19 | OPAMHATEI ONOPHbIX TOYEK nuHeapisaLm OT MuHyC 9999 [0 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAMHATE! ONOPHBIX TOUEK AMHEBpU3aL M OT MuHyc 9999 [0 9999
BTOpPOro 6noka
WND1.00; 0000 — ogHokaHanbHbIn UTM
03 /06 179 BYTE WND2.00 Konnyectso OkoH 0001 — 1 okHo, 0002 — 2 okHa
03/06 180 INT WND1.01 I'Iapameva, KOTOPBI,BbIBOANTCA Ha LindpoBomn
Avcnnen nepeord OkHa 0TobpaxeHus OT 0000 0 0004
03/06 182 INT WND2.01 I'Iapame;p, KOTOPbIN BbIBOAWUTCH Ha LM poBON
Avcnnein BTOPOFO OkHa 0ToGpaxkeHus
WND1.02; [MonoxeHwne 3anaTon ANs NEPBOro U BTOPOro
03 /06 184,186 INT WND2.02 okHa OTSRREKCHMS Ot 0000 no 0006
. 0000 — amcnner NOCTOAHHO
03/ 06 188,190 INT WND1.03; Croco6 BbiBoAa UMdPOBOro nHAnKaTopa Aans CRBETUTCS
WND2.03 NePBOro 1 BTOPOro OkHa 0TOGpaxeHus .
0001 — ancnnen muraet
CLM.00; 3HayeHne kKannbpoBKN Ha4anbHOro 3Ha4YeHNst
03 /06 200,201 INT CLI2.00 LKanb! 1 v 2 Groka OT muHyc 9999 fo 9999
CLI1.01; 3HaueHne KanMbpoBKN KOHEYHOTO 3HAYEHUsI
03/06 202,203 INT cLI2.01 LKane! 1 1 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HayveHue kanmbposkn MIN n MAX aHanorosoro
03/06 204,205 INT CALO.02 Bbixona AO OT muHyc 9999 fo 9999
03/06 206 INT SYS.13 | SHAdeHMe KoppeKuMn NokasaHuii AaT4mka OT MuHyc 9999 Ao 9999
TEepMOKOMMNeHcaLun
03 /06 207 Peseps
03/06 208 INT SYS.05 Mepwog onpoca 10-10000 mc
03/06 209 INT SYS.06 Tanm-ayT oTBETa > nepuoga onpoca
03/06 | 210,211 INT 2¥§% Appec onpalumBaemoro yctpoictea 1 u 2 O1 0000 mo 0255
03/06 | 212 213 INT SYS.08; Homep perucTpa onpaiwumBaemoro ycrponcraa 1 OT 0000 70 9999
SYS.11 n2
0—INT
03/06 | 214,215 INT SYS- 12’ Twn gaHHbIX 1 1 2 ycTporcTBa 2 - FLOAT
' 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBoW TMN yCTpoOWCTBa (1) - ﬂ:;’tzr
03 217 INT SAVE.O1 CoxpaHeHwue nonb3oBaTerbCKUX HAaCTPOeK 0000
0001 — 3anucatb
03 218 INT SYS.02 TaMM-fyT Kapa 3anpoca B CUCTEMHbIX TakTax OT 0001 0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HOMep MHauKaTopa B CeTu) Ot 0000 go 0255
03 220 INT SYS.01 CkopocTb obmeHa Ot 0000 no 0012
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MpumeyaHus.

1. MNpw ynoTpebneHun cnosa 6ok MmeeTcs B BUAY PYHKLUMOHANbHbIA 6110k HopManusaumm n MacluTabupoBaHums.

2. NnamkaTtop NTM-110 obmeHnBaeTca aaHHbIMM no npoTokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTtokon 6e3 noaAepKKv rpynnoBoro ynpasBreHust AUCKPETHbIMU CUrHanamu.

3. (p1.p2) — perncTpsbl, KOTOpbIE OTBEYAIOT 3@ OAHO ONpeAeNIeHHOE 3HaYEHUE C MraBaroLLet 3ansiTon.

4. (*) QaHHOe 4ncno npeacTaBneHo B perncTpe Lenbiv 6e3 geummansHoro pasgenutens (3anatown). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

5. Peructp 16 «Pa3peweHue npospamMmuposaHusi», B Clly4ae yCTaHOBKM €ro 3Ha4YeHusi B «1», pa3pellaeT U3MeHeHne
KOHpurypaumoHHbix pernctpoB No 18-210. YcTaHoBKy «Pa3peweHue rnpospamMmupo8aHuUsi» MOXHO OCYLLECTBUTb C NePCOHanNbHoOM
OBM unu c nepegHein naHenu nHgmkatopa (ypoBeHb LOAD.00). MNpu Hanuuum B 16 pervctpe «0» AOCTYMHblI ANst U3MEHEHWs
TONbKO PErUCTpPbI ONepaTUBHOro ynpasneHus 1-15, a octanbHble ANs YTeHUs.

6. MNobuTHoe NpeacTaBneHve perucTpa curHanuaauum 7 (P\./ — nsmepsiemas Benu4imHa, F - BbiXod dyHku.6mnoka):

but 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
F2 | F1 [ Pv2 | PV1 F2 ["F1 JRv2 | PV1 |
-k Kopg, 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwui 6anT (curHanusaums MAX) Mnagwwin 6ant (curHanvauus:MIN)

PekomeHaaumm no nporpammMuMpoBaHuio o6MeHa AaHHbIMU ¢ uHankatopom UTM-110
(ocobeHHOCTM ncnonb3oBaHusa yHkumn WinAPI)

Mpu onepauusix BBoAa / BeiBOAA (C nporpamMmHbiM ynpaBneHnem DTR/RTS), Heob6xoammo yaepxuBatb
curian DTR/RTS po okoHuyaHus nepepadv kagpa 3anpoca. [Ana onpegeneHus MOMEHTa nepeadv nocrnegHero
cumBona u3 6ydgepa nepegaun COM nopTa pekomeHayeTcst Ucnonb3oBaTh AaHHyo, dyHkumo: WaitForClearBuffer.

void WaitForClearBuf (void)

{
byte Stat;

__asm
{
al:mov dx,0x3FD

in al,dx
test al, 0x20
jz al

az:in al,dx
test al, 0x40
jz a2

Kapgp oTBeTa OT MHOuKaTopa MepedaeTcsi MHOMKATOPOM C 3adepXkkon 3 — 9 MC OT MOMEHTa NPUHATUS
Kagpa 3anpoca. [ins oxuaaHusa kagpa oTBeTa.He pekoMeHayeTcsa ucnonb3oBatb WinApi: Sleep( ), a ucnonesosatb
OVERLAPPED cTpykTypy 1 onpegensite nony4enue oTeeta oT MHAMKATOpa CreayoLwum KOOM:

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

TimeOut — TanimayT Ha nosly4eHne oTBeTa.

Mocne nepedayv kagpa oTBeTa MHAMKATOpy HeobxoauMMa naysa =1MC AN MEepekrnioyYeHns B PEeXuM
npvema. [nsa oxuaaHus Takke He pekomeHayeTcs ucnonb3oBatb dyHKumo WinApi Sleep( ).
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B.2 MODBUS npoTokon
B.2.1 ®opmart Kaxaoro 6anTa, KOTOpbIN NPUHMMAETCA U NepefaeTcs MHAMKaTOpaMun crneaylowmi:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuin 6ut nepegaeTcsa nepebIM.

Kagp Modbus coobLieHuns cneayoLwmii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS kx 8 BITS 16 BITS

Foe k<16 — konu4yecTBO 3anpalumBaeMbix pernctpoB. Ecnv B kagpe 3ampoca 3akasaHO Gonee 16
pernctpos, uHaukatop NTM-110 B oTBETE OrpaHUYMBAET MX KONMYECTBO A0 NepBbIX 16-TW PEFUETPOB.

B.2.2 Device Address. Agpec ycTponcTBa

Apgpec wHpukatopa (slave-yctporctea) B cetn (1-255), no koTopomy obpawaercs SCADA cuctema
(master-ycTponcteo) co cBomm 3anpocoM. Korga yganeHHoe yCTPOWCTBO NOChIIAeT CBOW/OTBET, OHO pasMeliaeT
3TOT e (COBCTBEHHbIN) agpec B 3TOM nore, 4YTobbl master-yCTpoicTBO 3Ha0, kakoe slave=yCTponcTBO OTBEYaEeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUMOHanNbHbLIN KOog onepauuun

MTM-110 nopgaepxusaeT cnefytoLime yHKLUn:

Function Code PYHKLMA
03 YteHune permctpa(os)
06 3anucb B 0OWH perncTp

B.2.4 Data Field. None nepeaaBaeMbix AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro, SCADA cMcTeMoli yganeHHOMY YCTPOWCTBY COOEPXUT
[o6aBo4HO MHOPMaumio, kKoTopas Heobxoguma slave-yctponcTBy Ans getanusauum cyHkumm. OHa BKNOYaeT:

® HayanbHbIV agpec perucTpa u KoNMYecTBo PErMCTPoB Ans pyHkumn 03 (YTeHue)

® agpec peructpa u 3HayeHue 3Tore pernctpa Ang dyHkummn 06 (3anuch).

Mone AaHHbIX COOOLLEHMS, NOCLINTAEMOro B OTBET yAaneHHbIM YCTPONCTBOM COAEPXKMUT:
e konnyecTBo 6anT otBeTa Ha dpyHKuUMIo 03 1 copepXMMoe 3anpallnBaemblX PerncTpoB
® afpec perucTtpa n 3HadeHue atoropeructpa ansa dpyHkumm 06.

B.2.5 CRC Check. lNone 3Ha4yeHNA KOHTPOSNIbHOW CYMMbI

3HauyeHve 3TOro nmons - pesynbTal KOHTPOMS C MOMOLLbIO LMKIM4eckoro msbbitouyHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHust coobuleHns (address, function code, data) nepeparoulee ycTpoOMCTBO
paccuutbiBaeT CRC kogsu nomeLuaeT ero B KoHel, coobuieHus. MNMpuemHoe ycTporcTtBo paccumTeiBaeT CRC kog
NpUHATOro coobLeHns M cpasHuBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kof He coBnagaeT, 3To o3HayaeT
4YTO UMEET MECTO KOMMYyHMUKaLMOHHAs olimnbka. YCTPOMCTBO He BbINOMHAET AENCTBUA U HE faeT OTBET B Cryyae
o6HapyxeHua CRC Qwmnbki.

MocnepoBarensHocTb CRC pacyeToB:

. 3arpy3ka CRC pervictpa (16 6uT) eamHmuyamm (FFFFh).

4Uckniouatowee UK ¢ nepsbimun 8 61T Gainta coobLueHus n coaepxumbim CRC perunctpa.

. CaBur pesynbrarta Ha oguH 6UT BNpaeo.

. Ecnu cgsuraembin 6ut = 1, ncknovarowee UKW cogepxkumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnu caBuraemblin 61T Hynb, NOBTOPUTL Luar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBUros He OyayT MMETb MECTO.

. Ucknrouarowee UIKN co cnegyowmmn 8 6ut 6anta coobueHms n cogepxumbim CRC peructpa.
. MoBTOpPATL Warn ot 3 oo 7 noka Bce H6anTbl coobLeHnss He obpaboTatoTes.

. KoHeuHoe copepxvmoe pernctpa 1 6ynet 3Ha4eHneM KOHTPOSIbHOW CyMMbl.

OONOOANPAWN -

Korga CRC pa3smelaeTcsl B KOHLUe coobLueHus, mnaawmin 6ant CRC nepenaetcsi nepBbIM.
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Mpumep pacyeTa KOHTPONbLHOM CyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

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

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc
while ( number_byte>0 )
crc "= *puff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
if ( crc & 0x0001 )
{
crc >>= 1; // shift_torthe right 1 position
crc "= O0xA001; // crc XOR with . OXA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit_counter++; // Increasehcounter
}
number_byte--; // adjust byte counter
3
return (crc); // final result of crc
}
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B.3 ®opmaT KomaHpA

YrteHue Heckonbkux pernctpoB. Read Multiple Register (03)
Cnepyowmnin dopmaT mcrnonb3yeTcs Ans nepefady 3anpocosB OT KOMMbOTEPa W OTBETOB OT yAaneHHOro

YCTpOWCTBA.

3anpoc yctpounctey SENT TO DEVICE:

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

Fne «NUMBER OF REGISTERS» 1 n €16 — konu4ecTBO 3anpawvBaemMbix permctpoB. Ecnn B kagpe

3anpoca 3akasaHo bonee 16 pernctpos, uHgukatop MTM-110 B oTBeTe orpaHNinNBaeT-Mx KOrM4ecTBO 4O NepBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHune perucrtpa

3anpoc ycTtpownctBy. SENT TO DEVICE: Address 1,4 Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTtBeT ycTponctea. 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

Cnepytowasn komaHga 3anuceiBaeT onpeaeneHHoe 3HadeHne B peructp. Write to Single Register (06)

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

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

YcTtaHoBUTE BpeMsi guddepeHLMpoBaHus uHamkatopa 74 cekyHabl B ycTponcTee ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT yctponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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nHaukatopa MTM-110

Tabnuua .1 - CBogHasa Tabnuua napameTtpoB nigukatopa NTM-110

NMpunoxeHune I'. CBogHaa Tabnuua napameTpoB

Eau- 3HaueH. m
ar
MyHKT n HULbI [Onana3oH u3meHeHUsA no- i} Pa3- n
MeHIo apamertp nsme- napameTpa ymon- nime Aen pumetahne
HeHus
peHusi YaHUKO
AIN1 (H 1M l') HachoﬁKa napameTpoB nepBOro (*)yHKLIVIOHaanOFO onoka HOpManusauvm n
MacmTaﬁMPOBaHMH
00 Twn aHanorosoro curHana 0000 — uHTepdericHbIf BBOA 0001 0001
0001 — nnHerHbIN
0002 — kBagpaTHU4ecKkunii
0003 — TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI 5001, Pt50
0007 — TCI1 10001, Pt100
0008 —rp.21
0009 — nuHeapu3oBaHas
wKana
0010 — Tepmonapa
NMHeapusnpoBaHas
0011 — tepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — repmonapa TIP (B)
0017 — Tepmonapa TBP (A-1)
01 HWwxHWI Npegen pasmaxa | TEXH. OT muHyc 9999 o 9999 000,0 Mnaawni
LKanbl en. paspsif 3. Ecnu n.00 BbiGpaH B
02 BepxHuin Npeaen pasmaxa | TexH. OT MuHyc 9999 o 9999 100,0 Mnagwwi | 8.1 | ananasoHe 0003-0008,
LuKansbl en. paspsia 0011-0017 TO 3HA4YeHUE
03 INonoxeHne geunmManbHOro 0000, 000,0 3TUX MYHKTOB U3MEHUTb
pasgenutens 000,0 Henb3s.
00,00
0,000
04 MocTosHHasa BpeMeHun cek. Ot 000,0 go 060,0 000,1 000,1 000,0 — dunbTp BbIKI.
umdpoBoro punstpa 3.
05 MakcumanbHasa anm- cekK. Ot 000,0 go 005,0 000,0 000,1 8.1 | 3awwTa OT MMNYNbCHBLIX
TENbHOCTb UMMYbCHON nomex
rnomexm
06 KonunyectBo yyactkoB Ot 0000 mo 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
NNHeapusaumm LNY1
07 MeTop TemnepatypHoW 0000.— py4Has koppekumnss | 0001 0001 T=Tuam+Tkop.pyH,
KOppEeKUnn BXOAHbIX 0001 — aBTOMaTMyeckasi cM.[AIN1.08]
CUrHanos OT Tepmonap Koppekums T=Tuam+TKop.aBT
08 3HayeHve TemnepaTypbl B | TEXH. Ot MuHyc 999,9 go 999,9 000,0 000,1 Tkop.pyu
pexunmMe py4Hol KoppekUun | en: Mpu AIN1.07=0000
BXOAHbIX CUTHarnoB oT
TepmMonap
09 Ycraeka curHanusauum TEXH. OT MuHyc 9999 no 9999 020,0 Mnagwmwin C yyeTom geumm.
OTKIMOHEHUS "MUHNMYM" en. paspan pasgenutens
ans 1-ro 6noka
10 YcTaBka curHanusaumm TEXH. OT MuHyc 9999 o 9999 080,0 Mnagwwuin | 3. C yyeToM geuum.
OTKIOHEHUSs, "Makcumym" en. paspan 8.3 | pasgenutens
ans 1-ro 6noka
1" 'mcTepesunc TEXH. Ot 000,0 oo 090,0 000,5 000,1
curHanvsauum en.
AIN2 (H 1N E) HacTpowka napameTpoB BTOPOro (pyHKLMOHaNbLHOro 6510ka Hopmanusauum m
MacTabupoBaHusi
00 MapameTpbl @aHanormyHbl
napameTpamM HacTPOWKU
11 ypoBHs AIN1

* Ecnu 3HadveHne napameTpa AIN1.06 pasHo 0..19, Torga ToYku nNuHeapusauum BBOAATCA Ha YPOBHAX MeHo LNX1 1
LNY1. Ecnn xe BO3HMKaeT HeOOXOAMMOCTb YBENMYEeHUs y4acTKOB nuHeapusauum go 39, Torga npu BBoAe
3HaveHus ot 20 go 39 B napameTp AIN1.06, nepeble 20 Toyek nuHeapusauun BBogatca Ha yposHe LNX1 1 LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapuM3auum BTOporo 6roka HopManu3aumm n macwtabuposaHmsa LNX2 1 LNY2.
Mpun atom, geunmanbHbI pasgenutens (3anatad) ans yposHen LNY1 u LNY2 Gepetca € ypOBHS HacTPOWMKM
nepgo2o pyHKUMOHanbLHoro 6noka Hopmanu3saummn n macwtadmposaHna AIN1.03.
Mpu wucnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapusauum Ans neporo 6noka Hopmanusaumm W

MaCLLITa6I/IQOBaHVI9|, JiMHeapu3aLlma BTOporo 6roka HopManusauumn n MaCLLITaGMQOBaHMﬂ HeBO3MOXHa!
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MpopomxeHune npunoxeHua I

[Mpogomkenne Tabnuupl I'.1 - CBogHaa Tabnvua napameTpoB nHankatopa NTM-110
Enn- 3HaueH.
LWar
MyHKT HULbI Ounana3oH usmeHeHus no- Pa3-
MapameTp n3me- MpumevaHue
MEHI0 n3me- napameTpa ymon- HeHus: Aen
peHus YaHUIO
FNC1 (F nl /) HacTpoiku dyHKUMOHaNbLHOro Groka 1
00 MaTemartuyeckme 0000 — He ncnonb3ayeTtcst 0000 0001 3.
DYHKLUN 0001 — BbluUTaHNE 8.2
0002 — cymmupoBaHue
0003 — yMHOXeHne
0004 — peneHue
0005 — nHTerpupoBaHune
0006 — nponsBogHasi
0007 — nsmepeHune
BNaXXHOCTH
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTErpanbHblX 3Ha4YeHU 0001 — no nepenonHeHno
0002 — no nepenonHeHunto
U OJHOBPEMEHHOMY
naxatuio knasuw “W’ n "¢
0003 — no oAHOBPEMEHHOMY 3.
HaxaTuio knasuw “W” n 8.2
02 3HauyeHune en. OT MuHyc 9999 o 9999 001,0
KoaddumumenTa k1
03 3HayeHne en. OT MuHyc 9999 1o 9999 000,1
KoadpdmumeHTa k2
04 YcTaBka curHanusauum TEXH. OT MuHyc 9999 1o 9999 040,0 [ns BbIxoga nepeoro
OTKMOHEHUS "MUHUMYM" en. yHKLMOHanbHoro 6roka
05 YcTaBka curHanusaumm TEXH. OT muHyc 9999 1o 9999 050,0 3.
OTKINOHeHus "Makcumym" | ef. 8.3
06 'nctepesuc TEXH. Ot 000,0 oo 090,0 000,5
curHanusauum en.
FNC2 (F nl E') HacTpowku ¢dyHKLuMOHanbLHOro 6noka 2
00 MapameTpbl aHanornyHbl
napameTpam HaCTPOWKMN
06 yHKUMoHanbHoro 6noka 1
AOT (Hok) Hactpouka napameTpos aHanorosoro Bbixogaa AO (npu ycnosum 3akasa)
00 McTovHnk aHanorosoro 0000,— nHTepdeiicHbIn BoiBog | 0000 0001 F1 — Bbixog
curHana gnsa 0001 =PV1 yHKUMOoHanbHoro 6noka 1
ynpasneHus 0002 - PV2 F2 - BbixoA
aHanoroBblM BbIXOA0M 0003 - F1 (byHKLMOHanNbHOTO Brioka 2
AO 0004 — F2
01 HanpaeneHue 0000,— AO=y 0000 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 0001 — obpaTHoE
02 3HayeHve BXOOHOro TeXH{ OT MuHyc 9999 o 9999 0000 Mnagwwi C yyeTOom geumMarnbHOro
curHana, pasHoe 0% en: paspsn pasgenutens
BbIXOZHOrO curHasna BbIGPAHHOIO UCTOYHKKA
03 3HayeHune BXxogHoro TEXH. OT MuHyc 9999 o 9999 100,0 Mnagwwui aHanoroBoro curHana.
curHana, pasHoe 100% en. paspsn
BbIXO[HOrO cUrHana
DOT1 (d ok :') KoHdurypauusa BoixogHoro ycrpomuctea DO1
00 Jlorvika pa6oTbl 0000 — nHTepdeNCHBbI BbIBOA, 0001 0001 0000 - BbIxoA ynpasnseTcs
BLIXOJHOrO YCTPOICTBA 0001 — 6onblie MAX no nHTepdency
DO1 0002 — meHbLue MIN 0001-0004 - oTHOCMTENBHO
0003 - B 30He MIN-MAX MIN—- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoLWEero DO;
(oTHocuTenbHo MIN— MAX 0005 — DO cpabotaeT, ecnu
cooTBeTCTBYyHOLEro DO) napameTp BblVI,CI,eT 3a paMKu
0005 — 0606LueHHas TEXHOMNOrMYecKom
CuUrHanunsauus CuUrHanmnsauum
0006 — He ncnonb3yeTcsl, BbIXOS
OTKN
01 MICTOYHUK aHanoroeoro 0000 — PV1 0000 0001
curHana ans 0001 - PV2 3.9
yrnpaBreHus 0002 - F1
OUCKPETHBIM BbIXOA0M 0003 -F2
DO1
02 Tun curHana BbIXOAHOTO | Cek. 00,00 — ctatu4eckun 00,00 00,01 ne 00,01-99,99 —

yctpoinctea DO1

00,01 — 99,99 — MMNyNbCHbIN
(aMHamunyeckmin)

ANUTENbHOCTb UMNYyInbca
B CeKyHOax.
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NMpopormkeHne NPUNOXeHUNA r

[Mpogomkenne Tabnuupbl B.1 - CBogHasa Tabnuua napameTpos nHgmkatopa MTM-110
Egun- 3HaueH.
War
MyHKT HUUbI Ounana3oH usmeHeHus no- Pas-
MapameTp nsme- o MpumevaHue
MeHI0 name- napameTpa ymon- R
peHus YaHUIO
03 Ycraeska MIN DO1 TEXH. B gmanasoHe wkanbl 020,0 000,1
en. BblOpaHHOro TWNa AaTyunka
04 YcraBka MAX DO1 TEXH. B ananasoHe wwkanbl 080,0 000,1
en. BbIOpaHHOro TWNa AaTyunka
05 'ncTepesnc BbIXOAHOTO TEXH. OT MuHyc 9999 o 9999 001,0 000,1
ycTpownictBa DO1 eq.
DOT2 (d ok ) Kondpurypaums BbixogHoro ycrpoinérea:DO2
00 MapameTpbl aHanorMyHbI
napameTtpam
05 KOHpurypaumm
BbIXOAHOrO YCTPOWCTBA
DO1
] o
WND1 (9 nd 1) HacTponka napameTpoB OKHa oTobpaxeHusa 1
00 KonunyecTtBo OKOH 0000 — ogHoKaHanbHbIM UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpPbIN 0000 — He BbIBOAUTCSA 0001 0001
BbIBOOUTCA Ha (TEMHBIN 3KpaH)
LmdbpoBon ancnnen 0001 - PV1
0002 - PV2
0003 - F1
0004 — F1
02 MonoxeHue 3anaTon 0000 - 0000, 0001 0001 3. 0000-0003 — ¢
0001 —000,0 8.4 | chukcpoBaHHOI 3anATON
0002 - 00,00
0003 - 0,000
0004 — nnaBatouas 3anstas
¢ orpaHnyeHnem 000,0
0005 — mnaBatolyas 3anaras
¢ orpaHnyexvem 00,00
0006 — nnaBarwas 3anatas
03 Cnocob oTobpaxeHus 0000 — anennei NOCTOSHHO 0000 0001
LUndpoBoro avcnnes cBeTuTcA
- 0001 — gucnnen muraet
WND2 (E‘ nd E’) Hactpomnka napameTpoB OKHa oToGpaxeHus 2
00 MapameTpbl aHanormyHbI
napameTpaM HacTpPOoWKu
03 nepBoro okHa
oTODOpaxeHus - _
] = A
ALRM (Ff L M) HacTtponka napameTpa oTobpaxeHUs curHanusaumm
00 MapameTp oTOGpaxkeHns 0000 — 6e3 kBUTUPOBAHUS 0000 0001 3. KBuTunpoBaHue
curHanuaauum 0001 — ¢ kBuTUpPOBaAHMEM 8.3 | knaBuLien [A] nnun yepes
nNHTEpderic.
] - o
LNX1 (I_ nu I) AGCLIMCCI:I OMNOPHbIX TOYEK JInHeapu3auunmn cCurHana nogaBaemMoro Ha nepBbin
(pyHKUMOHaNbHbIM 610K HOpManu3auum u MacluTabupoBaHus
00 Abcumcca HavanbHoro % Ot 000,0 po 099,9 0000 000,1
3HaveHus (B % OT.
BXOAHOr0 curHana)
01 Abguucca 01-ro yyactka | % Ot 000,0 no 099,9 0000 000,1 5.2
02 Abcumncea 02-ro yyactka | % 01 000,0 8o 099,9 0000 000,1
18 Abcuuncca 18-ro yyactka | % 01 000,0 5o 099,9 0000 000,1
19 A6cumcca 19-ro yyactka | % OT1 000,0 oo 099,9 0000 000,1
] ] M
LNY1 (L 0 4 1) OpAavHaTbl ONOPHbLIX TOYEK NMHeapu3aLUUM CUrHana nogaBaeMoro Ha nepBbIi
(pyHKUMOHaNbHbIM 65I0K HOpManu3auum U MaclwTabupoBaHus
00 OppauHaTa HavanbHoro TEXH. OT muHyc 9999 oo 9999 0000 Mnagwwit
3HaueHus (curHan B en. paspan
TEXHUYECKUNX eauHMLax)
01 OpguHaTta 01-ro yyactka | TexH. OT muHyc 9999 no 9999 0000 Mnagwwit
en. paspsia
02 OpguHaTta 02-ro yyactka | TexH. OT muHyc 9999 o 9999 0000 Mnagwmin | 5.2
en. paspsig
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MpopomxeHune npunoxeHua I

[Mpogomkenne Tabnuupl I'.1 - CBogHaga Tabnvua napametpoB nHankatopos MTM-110
MyHKkT MapameTp Ean- [Ounana3oH nameHeHus 3HaueH. LWar MpumeyaHue
MeHI0 HULbI napameTpa no- n3me- Pas-
n3me- ymon- HeHusi | Aen
peHusi YaHUIO
18 OpaunHaTta 18-ro yyactka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwmwit
en. paspsAa
19 OpaunHaTa 19-ro yyactka | TexH. OT MuHyc 9999 no 9999 0000 MnagLmii
€. paspsa
] - o
LNX2 (L nu E') A6cuucchl ONOPHbLIX TOYEK NMMHeapu3sauuu CMrHana nogasaemMoro Ha BTopom
(*)YHKLIMOHa.HbeIﬁ onok HOpManunsauvum um MaCLLITaﬁMpOBaHVISI
00 MapameTpbl aHanornyHbl
napameTpam HaCTPOWKM 52
19 abcumcc OnopHbIX ToYek
NnHeapusaunm curdana
nogaBaemoro Ha nepBbIn
6nok
] H E) o
LNY2 (L n ) OpAnHaTbI ONOPHbLIX TOYEK NIMHeapuU3auMu CUrHana nogaBaeMoro Ha BTOpoi
(pyHKLMOHaNbHbIN BJIOK HOPpManu3auuu U MacluTabupoBaHus
00 MapameTpbl aHanorMyHel
napameTpam HacTPOMKu 5.2
19 OpAMHAT OMOPHbIX TOYEK
NnnHeapusauun curHana
noaaBaeMoro Ha BTOpPOW
610K
Il ] o o
CLIM1 (L . 1 1) Kanu6poBka curHana nogaBaeMoro Ha nepBblil (PYHKLUMOHANbLHbIN 610K
HOpManunsaumum um MaCLI.ITaGVIPOBaHVIﬂ
00 KannbpoBka Ha4anbHOro | TEeXH. OT MuHyc 9999 no 9999
3Ha4yeHus curHana 1-ro en. 5.3
6noka
01 KannbpoBka KOHEYHOrO | TEXH. OT MuHyc 999900 9999
3HayeHusi curHana 1-ro | eq.
6noka
I | . o
COR1 (L O 1) KoppeKkuusa curHana nogaBaemMoro Ha nepBbii (hyHKLUMOHanNbHbIA 6ok
HOopManun3auum m MaCLIJTaGVIpOBaHMﬂ
00 Koppekuusa curHana 1-ro | TexH. OT1 MuHyc 9999 go 9999 0000 000,1 MHuouumpyet PV=PV+A
bnoka en. 3.
01 KoapcbuumeHT TEXH. OT MuHyc 9999 no 9999 0000 000,1 8.1 | UHgnumpyet A
KoppeKkuumn (cmeLleHne) | eq,
curHana 1-ro 6roka
1 o o
CLI2 (L E’) Kann6poBka curHana nogaBaemoro Ha BTOpoW (pyHKLMOHamNbHbIA 610K
HOopManusauuu n MmacluTabupoBaHus
00 KannbpoBka HayanbHOro | TexH. OT MuHyc 9999 go 9999
3HaYeHus curHana 2-ro | em 5
6noka
01 KannbpoBka KOHEYHOFO | TEXH. OT MuHyc 9999 go 9999
3Ha4eHus curHana 2-ro. | eq.
Gnoka
[ o o
COR2 (& E’) Koppekuus curHana nogaBaemMoro Ha BTopon hyHKUMOHaNbHbIN 6GNokK
HOpManu3auMm 1 MacluTabupoBaHuA
00 Koppekuusi curHana 2-fo | TexH. OT muHyc 9999 oo 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 3.
01 KoadbduuumeHt TEXH. OT muHyc 9999 o 9999 0000 000,1 8.1 | Ungnumpyet A
Koppekuun (cmellieHne) en.
curHana 2-ro émoka
[l
CALO (L HL 0) KanubpoBka aHanoroBoro Bbixoaa (AO)
00 TecT aHanoroBoro %
BblXxoAa
01 Kanunbposka HayanbHoro | % 53
3HAYEHWSI aHanoroBoro
Bbixoga AO
02 KannbpoBka KOHEYHOro %
3HAYEHWsI aHanoroBoro
BbIxoga AO
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[MpooomkeHue npunoxexuns I
KoHeu Tabnuupl I'.1 - CBogHasa Tabnuua napameTtpoB nHamkatopos NTM-110

LIZANTAN.COM

MyHKT MapameTp Eau- [Onana3oH nuameHeHus 3HaueH. | LWar name- MpumeyaHue
MeHIo HULbI napameTpa no- HeHusA Paz-
n3me- ymon- aen
peHus YaHUIO
SYS ( 54 5) O6Wwme CUCTEMHbIE HACTPONKHU
00 CeTeBol agpec (Homep 0000 — 0255 0001 0001 0000 — oTkntoyeH
MHAMKaTopa B CeTH) OT cetn
01 CkopocTb 06meHa out/ 0000 — 2400
c 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tarim-ayT Kagpa 3anpoca OT1 0001 go 0200 0006 0001 1 TakT = 250 mMKC
B CUCTEMHbIX TaKTax
03 Koa wHaukatopa n 70.36 Cnyxe6Hasi
BEpCUsi NPOrpaMMHOro NHdOpMaLns
obecnedyeHus Kog 73 Bepcus 35
04 CeTeBon TMN yCTpOWCTBa 0 — Slave 0000 0001
1 — Master
05 Mepwuopa onpoca 10-10000 mc 0100 0001
06 Tavim-ayT oTBETa 10-10000 mc 0200 0001 B.1 > nepuopga onpoca
07 A,u,pecv onpam*maaemoro OT1 0000 o 0255 0000 0001
ycTponcTtea 1
08 Homep peructpa onpa- OT1 0000 709999
LUMBAEMOro yCTponcTaa 0000 0001
1
0— INT
1 - LONG
09 Twn gaHHbIX 1 2 £FLOAT 0000 0001
3= SWAP-LONG
4 — SWAP-FLOAT
10 ABpec onpatuvisaemoro OT 0000 0 0255 0000 0001
ycTpowcTBa 2
Homep peructpa onpa-
11 LUMBAEMOro yCTPONCTBA Ot 0000 go 9999 0000 0001
2
O=INT
1 - LONG
12 Twvn AaHHbIX 2 2-FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
13 Koppekuus nokasaHum
AaTyuka 5.1.6
TEPMOKOMMEHCALIMU
SAVE (5AuE) CoxpaHenne napameTpos
00 CnyxebHas
MHopMauusa
01 3afnck napameTpoB B 0000 4.7.6
9HeproHe3aBMCUMYIO 0001 — 3anucaTb
namsitTb
LOAD ( ) 3arpy3ka napameTpoB
00 PaspelueHne 0000
nporpaMMmpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBaTensi 0001 — 3arpysuTb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTPOEekK 0001 — 3arpy3uTb

* NS npaBWIbHOM MHOUKALMKN NapaMeTpoB C CeTU Heobxoanmo B napameTpe « Tun aHanorosoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHne «0000 — umHTepdpencHbIV BBOAY», a Takke B napameTpe «KommyectBO OKOH»
WND1.00 1 WND2.00 BbicTaButb 3HadeHne 0001 — 1 okHo mnu 0002 — 2 okHa.
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