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HacTosiliee pykoBOACTBO MO 3KCNyaTauuuM npegHasHavyeHo Ans  03HakoMreHus notpebutenen c
HasHayYeHneMm, MpPUHLMNOM OENCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCnfyaTaumMen un obcnyxvBaHueMm WHAMKaTopa
TEXHOJIOrMYECKOro MMKpOMNpoLeccopHoro ogHokaHanbHoro UTM-110H (B ganbHenwem mHaukatop UTM-
110H).

Wnankatop MTM-110H nmeeT ropmsoHTanbHoe pasMelleHne 3reMeHToB nepeaHen naHenu, eoicota umdp
CBETOAMOAHOro nHavkatopa — 14 mMm.

BHUMAHMUE !

noxanymcra,
aKkcnyartaumm

Mepen MCMNONb30BaHNEM WHAMKaTopa,
03HaKOMbTECb C  HACTOSALIMM  PYKOBOACTBOM 1O
mHaukatopa NTM-110H.

MpeHebpexeHne MepaMu nNpedoCTOPOXHOCTM W NpaBunaMm
3KCnnyataunym MOXeT CTaTb MPUYMHON TPaBMUPOBAHUA MnepcoHana unm
nospexaeHnsa obopyaosaHus!

B cB3n C noCTOsSIHHOWM/ paGoToil Mo COBEPLUEHCTBOBaHUIO
uHOMKaTopa, TMOBbIWALWEN €ero. HadeXHOCTb W yrydliarolen

XapaKkTepUCTUKN, B KOHCTPYKUUIO MOTYT ObITb BHECEHbI HE3HAYUTENbHbIE
NU3MEeHeHUA, He OTpaXXeHHble B HacTodlleM U3gaHnn.

COKpaLIJ,eHVIﬂ, NpuUHATbIE B AAHHOM pyKoBOACTBe

1. B HaumeHOBaHMAX NapameTpoB, Ha PUCYHKaX, NMPU LMMPOBBLIX»3HAYEHNSX U B TEKCTE WMCMOMb30BaHbI
cokpaLleHus 1 abbpesmatyphbl (cM. Tabnuuy 1.1), o3HavaoLwwme cneayoLlee:

Tabnuvua |.1 - CokpalleHus n abbpesnaTypbl

Abbpesuatypa NMonHoe HaumeHoBaHUe 3HaueHue
(cumBon)
PV nnn X Process Variable Namepsemas BenuunHa (KOHTponupyembiv n
perynvpyemsbiin napameTp)

T, t Time Bpemsi; uHTEPBAN BPEMEHU

Al Analogue Input AHanorosbI BBOA,

AO Analogue Output AHanorosbl BbIBOA

DO Discrete Output AunckpeTHbIn BbIBOA

EEPROM Electrically Erasable AneKTpuyeckn cTupaemMoe nepenporpaMmMmmpyemoe
Programmable Read-Only. NOCTOSIHHOE 3anoMUHatoLLEee YCTPOMCTBO
Memory

NVRAM Non Volatile Random OHeproHesaBNCUMOE 3aNoMUHAIOLLLEE YCTPOMCTBO C
Access Memory NpPou3BOJIbHLIM JOCTYMNOM

2. B HanmeHOBaHMAX YpOBHEWN KOHMMIypaLmMm nHgukatopa npuHATHI criedytolme o603HavYeHus, KoTopble

COOTBETCTBYHOT 6yKBaM naTuHcKoro andasura:
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1. OnucaHne nHaukaTopa

1.1 HasHa4yeHue nHaukaTopa

WHgukatopel UTM-110H  npeactaensioT

cobon

HOBbIA  KMacC COBPEMEHHbIX YHMBepCasibHbIX

00HOKaHasIbHbIX UMPOBbLIX MHANKATOPOB C AUCKPETHBIMU BbIXO4AMM.
WHpoukatop WNTM-110H nossonsieT o6ecneunTb BbICOKYID TOYHOCTb W3MEPEHUst TEeXHONOrMYecKoro

napametpa.

OmnuyumenbHoli ocobeHHocmbio wvHaukatopa WTM-110H gBnsetca Hanuume TpexypoOBHEBOM

ranbBaHW4YECKON N30NALUn MeXxay BXxoaamu, BbiIxogamMu u Lenbio NMTaHuA.
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VHaukaTtop npefHasHavyeH Kak Ang aBTOHOMHOMO, Tak U Af11 KOMMMEKCHOro MCMNONb30BaHNS B ACYTI B
3HepreTuke, MeTanyprum, XMMU4eCcKom, NMLLEBON N ApYrnx OTpacnsax NPOMbILLIIEHHOCTM U HAPOLHOM XO39MUCTBE.

UHoukamop UTM-110H npedHa3Ha4eH:

® 151 U3MEePEHUSI OOHOTO KOHTPONMPYEMOro BXOAHOrO hM3NYeCKOro napameTpa (Temneparypa, AaBrneHue,
pacxof, ypoBeHb M T. Mn.), 06paboTku, npeobpa3oBaHus N OTOOpaKEHUSA ero TEKyLlero 3Ha4YeHWst Ha BCTPOEHHOM
yeTblpexpaspsgHoM LndpoBoOM aucnnee,

e yHOukaTop paboTaeT kak YCTPOMCTBO CUrHanu3aumu Bbixoda W3MEPSEeMON BXOAHOW BENWYMHBLI 3a
yCTaBKW1 curHanu3auuu,

e unHAuKaTop popMMpYyeT BbIXOAHbIE OUCKPETHblE CUrHanbl ynpaBneHWs BHELUHUM WMCMOMHUTENbHBIM
MexaHu3MmoM, obecnedvBas OUCKPETHOE yrpaBrieHWe B COOTBETCTBUM C 3a4aHHOW MOnb30BaTelEM MOTUKOW
paboThl,

e pu YCMOBMM 3akKasa aHanoroBOro BbIXOAA, MHAOUKATOP (OPMUPYET BLIXOAHOWH@HAMNOroBbIA CUrHarn
yrpaBreHns BHELIHUM WUCMOSNHUTENbHBIM MEXaHW3MOM B 3aBUCUMOCTM OT BbIOpPaHHON MatemMaTU4eckon yHKLMM
Unu pyHKUUN peTpaHcMmnccuu,

® 1119 UHAMKALUM TEXHONOrMYECcKOro napaMmeTpa noryyaemoro no nHTrepency ot BHELIHUX YCTPONCTB,

® VMeeT BO3MOXHOCTb WCMOMb30BaHuUs BToporo 6rnoka o6paboTku aHanoroBoro Bxoda Ans npuema,
06paboTku, npeobpazoBaHMs TEXHONOMMYECKOro NapaMeTpa nofy4yaemoro no MHTepdency oT BHELLHUX YCTPOWCTB,

e vHAMKaTop hOPMUPYET CUrHanbl TEXHOMOMMYeckom curHanusauun. Ha nepegHen naHenun wMeroTcs
WHAMKATOPbI ANS CUrHanNM3aumm TEXHONMOMMYECKN OMacHbIX 30H, CUTHAnNbLMPEBbILLIEHNS (3aHMKEHUS) PEryNMpyeMoro
Unn 3mMepsieMoro napamMeTpa,

e uyHaukatop UTM-110H MoxeT ucnonb3oBaTbCs B CUCTEMax CUrHanuaauui, OnNOKMPOBOK W 3alUuT
TEXHOMOrM4eckoro obopyLoBaHus.

1.2 O603Ha4YeHMe uHOUKaTopa

O603HayeHue npu 3akKase: NUTM-110H-AA-C-D-U,
roe:
AA - Kof, BXOQHOrO KaHana:
01 — nocTosiHHbIN Tok 0T 0 MA g0 5 MA 12 — TCIM 10001, W40=1,391, oT muHyc 50 °C go nntoc
02 — nocTosiHHbIN TOK OT 0 MA 7o 20 MA 650°C
03 — NoCTOsIHHbIA ToKk OT 4 MA 0 20 MA 13 — TCM rp.21, ot MuHyc 50 °C go nntoc 650°C
04 — HanpsbkeHne noctosHHoro Toka ot 0 B no 10 B 14 S Tepmonapa TXA (K), ot 0 °C o nntoc 1300°C
05 — HanpspkeHne noctosiHHoro Toka ot 0 mB go 75 mB 15 — Tepmonapa TXK (L), oT 0 °C ao nnioc 800°C
06 — HanpsixeHne noctosiHHoro Toka ot 0 mB go 200 mB 16 — Tepmonapa TXKK (J)' oT 0 °C fo nntoc 1100°C

07 — HanpspkeHne nocTosiHHoro Toka ot 0 B no 2 B

08 — TCM 50M, W10=1,428, oT muHyc 50 °C go nstoc 200°C
09 — TCM 100M, W10=1,428, oT muHyc 50 °C go nnioc
200°C

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

11 — TCN 5001, W40=1,391, oT muHyc 50 °C o nntec650°C

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

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600°C
19 — Tepmonapa TP (B), ot 0 °C go nntoc 1800°C

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

MpumeyaHme: npu 3akase ‘UHEMKATOpPA C BXOAHbIMM curHanamu ot Tepmonap TIM-10, TMP, TBP-1 wnHaukaTop
M3roTaBnm1BaloTCs MO OTAENbHOMY 3akasy Whhocnefylollasi nepecTpoka Ha ApyrMe TUnbl BXOAHbLIX CUTHANoOB NPOM3BOAUTCS
TONMbKO Ha NPEeanpUATUM-U3roToBUTENE.

C - Ko BbIXOHOTO @aHanoroBoro curHana:
0 — oTcyTCTBYET,
1 - o010 MA go 5MA,
2 — o1 0 MA 00,20 MA,
3—014 MA 0o 20 MA,
4 — ot 0 B o 10 B*(no otaensHomy 3akasy).

* HgukaTopHacTpamBaercs Ha BbixogHomn curHan 0-20 MA 1 Ha pasbeM BnavBaeTcst HopMUpyoLwmin peavucTop 499 Om.

D - TMN BbIXOAHbBIX AUCKPETHBIX CUTHANOB:
T — TpaH3ncTOpHbIE BbIXOAb,
P‘= peneiiHble BbIX0ab!,
K — TBepgoTenbHble pene.

U - HanpshKeHne NuTaHus:
220 - 220B nepeMeHHOro Toka,
24 - 24B noCcTOSAHHOrO TOKa.

Hanpumep, 3aka3saHo usdenue: UTM-110H-09-2-P-220

Mpy 3TOM M3roTOBNEHUIO U NMOCTABKE NOTPEOUTENIO NOANEXNT:

1) OpgHOKaHanbHbBIN MUKPONPOLLECCOPHBIN HankaTtop MTM-110H,

2) AHanorosebin Bxog Al kog 09 - TCM 100M, W10=1,428, ot munHyc 50 °C go nntoc 200°C,
3) Bbixoa aHanorosbii AO kof 2 - nocTosiHHbI Tok oT 0 MA 1o 20 MA,

4) Bbixogbl anckpetHble DO1 1 DO2 kop P — peneiHble,

5) HanpsbxeHne nuTtanms ko 220 - 220B nepemMeHHOro Toka,
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1.3 TexHM4YeCKMe XapaKTepucTUKN MHamMKaTopa

1.3.1. AHanoroBbI BXOAHOW curHan

Tabnuua 1.3.1 - TexHU4eckne xapakTepucTKy aHanoroBoro BXOAHOro curHana
TexHU4YecKaa xapaKTepucTuka

KonunyecTBo aHamnoroBbIx BXO4OB 1

Twun BXO4HOrO aHanoroBoro curHana YHudpmumposaHHble (FTOCT 26.011-80)

MOCTOSIHHbIN TOK:

ot 0 MA fo 5 WA

ot 0 MA go 20 MA

oT 4 MA 1o 20 MA

HanpskeHne NocTosAHHOroO ToKa:

ot0Boo10B

ot 0 MB oo 75 mB

ot 0 MB go 200 mB

ot0Bpoo2B

3HayeHne

TepmonpeobpasoBaTtenu conpotnsnenni JCTY 2858-94
TCM 50M, W10p=1,428, oT MmuHyc 50°C go nntoc 200°C

TCM 100M, W140=1,428, oT MnHyc,50°C go nntoc 200°C

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

TCM 500, W100=1,391, Pt50, ot muHyc 50°C go nnioc 650°C
TCIM 1001, W100=1,391, Pt100, oT MuHyc 50°C o nntoc 650°C
TCM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no AICTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C,go nntoc 1100°C
TXK (L), ot 0°C go mntoc 800°C
TXKH (E), ot 0°C go nmtec 850°C
TXA (K), ot 0°C Ao nntoc 1300°C
TMMN10 (S), o1.0°C go nntoc1600°C
TMNP (B), ot 0°C @o nntoc 1800°C
TBP=1.(A-1), ot 0°C go nntoc 2500°C
16 pa3psaoB

Paspeluatoltas cnocobHoctb ALM

Mpepen gonyckaemon OCHOBHOW NpUBEAeHHON <0,2%
NOrpeLHOCT! U3MEPEHUSI BXOOHbIX NapamMmeTpoB
TOYHOCTb UHAMKALUN 0,01 %

Mpepen gonyckaemon JONONHUTENBHON <0,2%/10°C
NOrpeLLHOCTU, BbI3BAHHOW U3MEHEHNeM TeMneparypbl
OoKpyxatLlen cpeapl

MNepuoa nsmepeHnsi, He MeHee

[anbBaHW4eckas pa3Bsidka aHanoroBoro Bxoaa

0,1 cek
Bxopn ranbBaHM4YeCKN M30NMPOBaHbl OT BLIXOAOB M OCTarnbHbIX Lenen,
HanpshkeHne ranbBaHNYeckon pa3Bsa3ku He MeHee 500 B

MpumeyvaHus.

1. Bxoa nHamkatopa NTM-110H MoxeT BbITb CKOHMIyprpoBaH Ha noAkmtoyeHrne noboro Tuna gatyuka.

2. B03MOXHO KoHdurypupoBaHue 0bpaboTkum BxogHoro curHana Al no ABym anroputmam (MepBbii U BTOPOWA
YHKUMOHanNbHbLIN 6OoK HopManuaaLuu, . MacluTabupoBaHust), U Kak pesynbTaT NpeAcTaBneHns AByX pasHbiX POpM BXOAHOTO
napametpa PV1 n PV2.

3. MNpu 3akase Bxoga TWMa Tepmonapa, B KavyecTBe BxoAa TemnepaTypHOW Koppekuuu (komneHcaumu Tepmo-30C
cBOBOAHbLIX KOHLIOB TEpMONAaphl) UCNONb3YyeTCA AaTYVK TemnepaTypbl, KOTOPbI HAXOAMTCSA BO3ME KNEMM Ha Kopnyce HAukaTopa.

1.3.2 AHanoroBbIA BbIXOAHOW cUrHan

Tabnuua 1.3.2 - TexHMYeckve XapakrepucTnkv yHUMLMPOBAHHOIO aHanoroBoro BbIXOAHOMO curHana

TexHU4YECcKas XxapaKTepucTuka

3Ha4yeHue

KonnyecTBo aHanorobIX BbIXO40B

1 (I'Ipl/l YCNnoBKK 3akasa onuunn aHanoroBoro BbIXO,EI,a)

Twn BbIXOAHOrO aHanoroBoro curHana

YHudmumpoBaHHbie (FTOCT26.011-80)
[MOCTOSIHHBIN TOK:

OT1 0 MA o 5MA, RH <2000 Om

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

Ot 4 MA go 20 MA, RH <500 Om

OT0Bpao10B, RH22kOwm (no oTaenbHOMy 3akasy)
PaspeLuatoasi cnocobHoctb LIAT <0,0015 %
Mpegen gonyckaemor OCHOBHOM NpUBeAEHHOW NOrpeLlHoOCTU <0,2%
dOopM1POBaHUS BLIXOAHOTO CUrHana
[ononHuTenbHas NOrpeLIHoOCTb hopMUPOBaHUS BbIXOLHOMO <01 %

CUrHana ot "SMeHeHua ConpoTuUBNEeHNA Harpy3ku

Mpepen gonyckaemol 4ONONHATENBHOW NOTPELLHOCTH,
BbI3BAHHOW M3MEHEHWEM TEMMEPATYPbl OKpY>KatoLLEN cpebl

<0,2%/10°C

["anbBaHM4eckas pasBA3ka aHarioroeoro Bbixoaa

Bbixog ranbBaHNYeCKN N30NMPOBaHbI OT BXOAOB U OCTarnbHbIX
Lenen, HanpshkeHne rarnbBaHW4YecKon pa3ssasku He mexHee 500 B
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1.3.3 AnckpeTHble BbIXOAHbIE€ CUTHAlbI

Tabnuua 1.3.3 - TEXHNYECKNE XapaKTEPUCTUKU ONCKPETHbLIX BbIXOAHbLIX CUTHANOB

TexHu4YeckKasi XapaKTepucTuka

3Ha4yeHue

KonunyectBo ANCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKcuMalribHOoe HanpsXeHne n TOK KOMMyTauum

00 40B, 100MA noCTOSAHHOTO Toka

ranbBaHMU4ecKasa pa3BA3ka AUCKPETHbIX BbIXO40B

BbIXO4bl CBA3aHbI B rpynny 13 ABYX BbIXOAOB N ranibBaHN4YeCckn
Mn30onmpoBaHbl OT OCTallbHbIX uenen

- Pene(nepeknoyaembil KOHMaKm):

Twvn Bbixoaa:

0o 250B, 8A nepemMeHHOro Toka Npu akTUBHOWN Harpy3ke

(aencTByloLlee 3Ha4YeHNe) U NOCTOSIHHOIO TOKa

MakcuMarnbHOe HanpsKeHVe U TOK KOMMyTaLmm
oT 5B, 10MA o 30B, 5A NoCTOSAHHOro ToKa NpPU akTUBHOW Harpyske
0o 250B, 3A nepemMeHHOro Toka NPUMHAYKTUBHOW Harpy3ke
(cosg=0.4)
- TeepdomesibHoe (He MexaHU4YecKoe) perne:
MakcmmanbHoe HanpsixeHue KoMMyTaumumn nepemeHHoro | o 40B

MakcmMmanbHbIN TOoK Harpysku Kaxaoro Bbixoga

0o 0,5 A (AC) nepemeHHOro Toka,
0o 0,5 A (DC) nocTosiHHOro Toka

CwrHan nornyeckoro "0"

CwurHan normdeckon "1"

Pa30MKHYTOE COCTOAHWE KOHTaKTOB pe]'le(TpaHSVICTOpHOI'O KJ'IIOLIa).

3aMKHYTOE COCTOSIHVE KOHTaKTOB pene(TpaH3MCTOPHOrO Kiiova).

Bug Harpysku

AKTUBHadA, MHOYKTUBHaA

[anbBaHW4Yeckas pasBA3ka ANUCKPETHbIX BbIXOO0B

Bbixoabl ranbBaHUYECKU U30NMPOBaHLI OT APYriX BXOAOB U
ocTarnbHbIX Lienei, HanpskeHne ranbBaHNYeckon pasBs3ku He
meHee 1500.B

1.3.4 NocnepoBatenbHbIN MHTepdenc RS-485

Tabnuua 1.3.4 - TexHnyeckve xapakTepucTvki nocnegoBaTenbHoro nitepgerica RS-485

TexHu4Yeckasi XxapakTepucTuka

3Ha4yeHue

KoHdurypaumm cetu

MHoroToye4Has

KonunyectBo npnbopos

32 Ha,0HOM CETMEHTE

MakcumanbHasa annHa nMHuM B npegenax
OJHOro cermeHTa cetun

1200 meTpos

Konn4yecTBo akTMBHbIX nepegarymkos

1

[unana3oH ceTeBbIX agpecoB 255

CkopocTb 0OMeHa/gMHa NIMHUK CBA3N 62,5 kbut/c 1200 m

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

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHdyemcs
UCMOIIb308aMb 3KPaHUPOBaHHbIE 8UMbIE 1apkbi.

Tun npvemonepenaTynKoB

HuddepeHumnanbHbIi, NOTeHUManbHbIN

Bua kabens

BuTtas napa, akpaHMpoBaHHas BUTas napa

["anbBaHM4eckas pasBA3ka

MHTepdenc ranbBaHN4Yeckn N30nMpoBaH OT BXOLO0B-BbIXOAO0B M OCTanbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdelnca

[N KOHGMryprpoBaHusa nHaukaTopa, ANs UCNOSb30BaHUS B kayecTBe
yAaneHHoro ycTpoicTBa npy paboTe B COBPEMEHHbIX CETSX yNpaBneHus u
cbopa nHopmauum (nprema-nepegadn KOMaHa U AaHHbIX)

1.3.5 dnekTpnyeckune AaHHbIe

Tabnuua 1.3.5 - TexHnyeckne xapakTepucTku SN1EKTPONUTaHUsS

TexHu4veckasi XapaKkTtepucTtuka

3HayeHune

OnekTponuTaHue (NoAKMoYEeHNe K CceTn):
- MOCTOSIHHOTO TOKa
- MepeMeHHOro Toka

ot 18B no 36B
oT 100B po 242B, 50I'y

MoTpebnisiemMbln TOK Mo NuTaHuo 24B

< 150 MA

MoTpebnsiemasn MOLLHOCTb OT CeTn
nepemeHHoro Toka 2208

<45BA

3almnTa gaHHbIX

EEPROM, cerHeTtoanektpnyeckas NVRAM
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1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuua 1.3.6 - YcroBus akcnnyataumm

TexHu4veckasi XapakTepucTtuka

3HayeHue

Kopnyc (BxLLXI):
NTM-110H

110 x 106 x 58 mm

MoHTaxHas rnybuHa

63 MM

TemMnepatypa okpyxarlLlen cpedbl

o1 MuHyc 40 °C go nntoc 70 °C

ATMOCdepHoe gaBneHve

ot 84 klMa go 106,7 klMa

Bunbpauus (HacToTHOW/amMnnuTygHoOwM)

0o 60Ny / go 0,1mm

MomelyeHne

3aKpbITOE, B3pbIBO-, I'IO)KapO6830I'IaCH09.

BO3D,yX B NOMeLLeHUN He OOJIKeH coaepXaTb Nbliin 1 NpUuMecu arpeCCUBHbIX
napoB U ra3os, BbI3blBAKOLLNX KOPPO3UHO (B YaCTHOCTU: ra3oBs, coaepXxaLlmnx
CEepPHUCTblE COeEaUHEHUA nnn aMMVIaK).

[MonoxeHune npy MOHTaxe

CornacHo npoekta

CreneHb 3aWwuThl

IP30

Macca nHaukaTopa, He 6onee

300r

1.3.7 o cTonkocTn K MexaHunyeckomy Bosgencteuio nHankatop UTM-110H oTBevaeT ucnonHenuo 5
cornacHo NOCT 22261 .

1.3.8 CpeaHee BpeMsi HapaboTKkM Ha OTKa3 C y4eTOM TEXHMYECKOro OOCRYKMBAHUS, pernameHTUpoBaH-
HOro PyKOBOACTBOM MO aKcnnyataumm, - He meHee Yem 100 000 4acos.

1.3.9 CpepnHee Bpemsi BoccTaHoBeHUs pabotocnocobHoctn UTM-110H — He Gonee 4 yacos.

1.3.10 CpeaHun cpok akcnnyartaumm — He meHee 10 ner.

1.3.11 CpegHun cpok xpaHeHus — 1 rog B ycnosusx no rpyane 1 FOCT 15150-69.

1.3.12 WN3onsuma  anektpudecknx uener UTM-110H oTHocuTenbHO koprnyca u Mexay cobon npu
Temnepartype okpyxatowen cpegbl (20 + 5) °C 1 oTHOCMTENBHON BNakHOoCcTU Bo3gyxa Ao 80% BblaepXMBaeT B
TevyeHun 1 MUHYTbl AEeNCTBUE WCMbITAaTENbHOIO HampsKeHus cuHycoupaanbHon dopmbl yactoton (50 + 1) My ¢

aencTeylowmm 3HadeHnem 500 B.

1.3.13 MwvHumanbHO [ONyCTUMOE ANEeKTpUYECKOe COMPOTMBIIEHUE U3ONSUUW  MpW  Temnepartype
okpyxatowew cpeabl (20 + 5) °C n oTHocuTensHOM BnaxHOCTH Bo3ayxa Ao 80% coctaBnseTt He meHee 20 MOmM.

1.4 CocTaB MHAMKaTOpa

Tabnuua 1.4.1 — Komnnekt noctasku nignkatopa ATM-110H

0O6o3HauveHne HanmeHoBanune K(:;l;ge— Mpumevarne
NMPMK.421457.031 MHaukaTop TexHOMorm4eckun * CornacHo 3akasa
MuKpompoLieccopHbin UTM-110H
NMPMK.421457.031 1NC Macnopt 1 1 wrT. no 3aka3y ana UTM-110H
MPMK.421457.031 P3 PykoBoACTBO MO 3KCMyaTaumm 1 1 ak3eMnnsp Ha BCe 3aKa3aHHble NHAVKATOopbI
npv NocTaBke B OAMH agpec
734-203 Pasbem cereBon 1 TONbKO Ansi MHAMKaTopa C NuTaHuem 24B
232-109/026-000 RPasbem ana noaxnoyYeHnst BHELLHUX 2
BXOZHbIX U/BbIXOOHbIX Lienemn
232-106/026-000 Pasbem Ans nogxkntoveHnst BHELLHNX 1 TONbKO ANs MHAMKaTopa C NuTaHueM 24B
BXOAHbIX 1 BbIXOOHbIX Lienem
231-131 PblYar MOHTaXXHbIN ANs KNeMM 1
734-230 Pblvar MOHTaXXHbI AN KNeMm 1 TONbKO ANs UHAMKaTopa C NuTaHueM 24B
NUTaHNA

* KONMYECTBO YKa3biBAETCS MpU 3akase
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1.5 Cpe,CICTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.5.1 MNepeyeHb cpencTB M3MEPEHUs, MHCTPYMEHTA W MPUHAONEXHOCTEN, KOTopble Heobxooumbl npu
akcnnyatauum niankatopa MTM-110H, npuseaeHsl B Tabnuue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHUS, NHCTPYMEHTA W NPUHaANEXHOCTEN, KOTopble HeoOXoAMMbl NPU JKCMyaTaumm
nHaukatopa TM-110H

HavmeHoBaHWe cpefcTB U3MeEpPEHNs, MHCTPYMEHTa 1 H
N a3HayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbin L300 V3amMepeHne BbIXOAHOTO CUrHama v KOHTPOMb HanpsKeHUs NMTaHNS
2 MarasuH conpoTtusneHun P4831 3apgartyuk curHana
3 OucbdepeHumansHbin BonbTMeTp B1-12 3agaTyuk curHana u nsmepeHve BbIXO4HOTO CUrkana
4 MeraommeTp ©4108 Vi3amepeHne conpoTUBIEHNS N30SUUN
5 IMuHUEeT MeguUMHCKNA [MpoBepka kayecTBa MOHTaxa
6 OTBEpTKA Pasbopka kopnyca
7 Msirkasi 6513b OuuncTka OT MbiNn U rps3u

1.6 MapkupoBKa u nnomoupoBaHue

1.6.1 MapkupoBka MHAUKaTOpa BbinonHeHa cornacHo FOCT 26828 Ha Tabnnyke ¢ pasmepamu COrfacHo
FOCT 12971, koTopasi Kpenutcs Ha BOKOBOW CTEHKE Koprnyca MHAuKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl TakMe 0003Ha4YeHus:

a) ToBapHbIV 3HaK NPeanpuUaTUA-N3roTOBUTENS;

6) HanmeHoBaHWe nHauKaTopa;

B) yCroBHoe 0603HayeHue;

r) 0603Ha4YeHe UCNOoNHeHus;

A) NOpsAKOBLIN HOMEP MHAMKaTOpa MO CUCTEME HyMepauuu. NPEAnpUATUS-N3rOoTOBUTENS;
€) ro4, 1 KBapTars U3roToBMEHWS;

1.6.3 MNnom6upoBaHMe WHAWMKaTOpa NPEANPUSTUEM-U3OTOBMTENEM MPU BbINYCKE W3 MPOU3BOACTBA He
npenycMOTPEHO.

1.7 YnakoBKa
1.7.1 YnakoBka nHaukatopa cooTBeTcTByer TpeboeaHmam FOCT 23170.

1.7.2 Vsgenue B COOTBETCTBUW €. KOMMSEKTOM MOCTABKM YNakoBaHO COMMlacHO YyepTexam npeanpuaTng-
n3rotosuTend.

1.7.3 WNsgenue B TpaHCMOPTHOW Tape TPaHCNOPTUPYETCS MENKUMW OTNPaBMEHUSAMU XKEeNe3HOOOPOXHbLIM
TPAHCNOPTOM (KPbITbIMW BaroHamu) Un gpyruMm BMAOM TpaHcnopTa.

1.7.4 N3penve nopsepeHonkoHcepBaummn cornacHo TOCT 9.014 ana rpynnbi IlI-I, kaTeropum u ycrnosun
XPaHEHWsI U TPAHCMOPTUPOBKM = 4 (BapUaHT BPEMEHHOW BHYTpPEHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPEOUTENBLCKON Tapbl MPUMEHSIIOTCA KApPTOHHbLIE KOPOOKM M3 roppMpOBaHHOIO KapToHa
cornacHo MOCT 73761 MELLKN U3 NOANITUIIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpu ynakoBke NpUMEHEHbI aMOPTU3aUMOHHbIe MaTepuansl cornacHo FOCT 5244.
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2. HasHayeHue. PyHKUUOHaNbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa WTM-110H nocpedcmeomMm KoHghuaypauyuu mMoxem
6bImb usMeHeHa makum obpa3oMm, ymo mMo2ym 6bimb peuweHbl credyroujue 3adaqu

asmomMamu3ayuu.
v N3amepuTenb-nHaMKaTop 0QHOrO NapameTpa ¢ curHanusaumein MMHUMyMa 1 MakcuMyma
v YCTpOWCTBO CUrHan1M3auuv, AByX- UNn TPEXNO3ULMOHHOIO YrNpaBneHus
v CnctemMbl UMdpoBOA MHANKALMKN TEXHONMOIMYECKMX NapameTpoB
v YpaneHHble yCTPONCTBa CBSI3M C OO LEKTOM M MHAOUKaUMEN
v’ TeppuTopuanbHo pacnpefeneHHble 1 NokanbHble CUCTEMbI YIPaBMNeHNUs
v YpaneHHbIi cOop AaHHbIX, ANCNETYEPCKUN KOHTPOb, YpaBneHe NpoM3BOACTBOM
v MinamkaTop napameTpa nepefaBaemMoro no uHtepdericy.

BHyTpeHHsis nporpamMmmHast namsitb uHgmkatopa NTM-110H coaepxut 6onbLioe KOAMYECTBO CTaHOAPTHBLIX
dbyHKUMIA HeOOXOoOMMbIX ONS YNpaBneHUsi TEXHONOMMYECKUMM npoueccammn u peuwleHns BonbLUIMHCTBA MHXEHEPHbIX
NpuKNagHbiX 3agayv, HanpyMep, Taknx Kak:

e CpaBHeHue pesynbTaTa npeobpas3oBaHWs C yCTaBKaMuU MUHVMYM W MakKCUMyM, W CUrHanusauuio
OTKITOHEHMUN,

® porpamMmHas KannbpoBka kaHana no BHeLHeMy 06pa3Li0BOMY METOYHUKY-aHarioroBoro curHana,

e undposas dunbTpauns (4Ns ocnabneHnsa BAMSHNA NPOMbILLAEHHbLIX MOMEX),

e npeobpasosaTens BXOAHOIO CUrHana ¢ pasHbiMu MaTeMaTuiecknMm yHKUMAMM,

® KYCOYHO-NMHENHas NHTepnonsauus BXOAHOro curHana no 20-Tu Toukam,

e MacluTabmpoBaHue LKanbl N3MepsemMoro napameTpa,

® KOH(PUrypmpoBaHme normkn paboTbl BbIXOOHbLIX ANCKPETHLIX YCTPOWCTB,

® peTpPaHCMMUCCUSA BXOOHOMO aHarnorosoro napameTpa Ha aHanoroBbli BbIXOA, YCTPOWCTBa (B criyyae 3akasa
onuun aHanorosoro Bbixoaa AO) n MHoroe Ap.

Wngukatop UTM-110H KoHcburypupytoTca npwu nmomMowms nepefHer naHenu npubopa unu  4yepes
ranbBaHWYeCkn pasgeneHHbii uHTepdenc RS-485 (npotoken ModBus), uTo Takke no3BonseT MCnonb30BaThb
npmbop B kKa4ecTBe yaaneHHoro nHamkaTopa npu pabote B COBPEMEHHbIX CETAX yrpaBneHus n cbopa uHpopmaumu.

MapameTpbl KOHPUrypaumm nnankatopa NTM=110H coxpaHsaoTcsi B 3HEProHe3aB1CUMOW NamMATU.

Wuonkatop UTM-110H moxeT wm3rotaBnuBatbCA MO WHAMBMAYANbHOMY TEXHUYECKOMY 3afaHuilo Ans
BbINOTHEHMS KOHKPETHOW TEXHOMNOrMYECKON 3agauun.
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3. KOHCTpyKUMAa nHauKaTopa u NnpuHUMn paboTbl

3.1 KOHCTpyKUMA nHauKarTopa

WHpmkatop MTM-110H ckoHCTpyMpoBaH No 61104HOMY NPUHLUMMY U BKITIOYAET:

® [11acTMaccoBbI Kopnyc;

o (hpoHTanbHbIA BOK NEpegHe NaHeNM ¢ aneMeHTaMmn o6cnyxmBaHus (knaBmMaTypomn) U MHANKaLMuY;

e Ha Kopnyce pasMeLleHbl CbeMHbIE Pa3beM-KNEMMbI K KOTOPbIM MOAKMYATCH MUTaHWe, BXOAHbIE U
BbIXOZIHbIE CUTHAnbI.

3.2 MNepenHana naHenb MHAUKaTopa

Ons HabniogeHus 3a TexHonormyeckum npoueccom wuHaukatop WTM-110H. o60pysoBaH akTUBHBLIM
YyeTblpexpaspsigHbiM LMPOBLIM AUCIEEM ANst OTOOPaXeHUs1 U3MEPSIEMON BENUYUHBLI U pe3ynbTata ob6paboTku
yHKUMOHamMbHLIX  GNOKOB, HEOOXOAMMBIM ~ KONMYECTBOM  KMaBull  OOCMY)XUBaHWUS, W - CUrHanm3aumoHHbIX
CBETOANOAHBLIX MHAOMKATOPOB AJ1 PA3fIMYHbIX CTATYCHbIX PEXUMOB W CUrHanoB. BHeLWHWIA BuA nepegHen naHenum
nHagukaTopa UTM-110H npuBeaeH Ha pucyHke 3.1.

Lindpposon
aucnnen
npmbopa

CeeToanoaHble
MHOMKaTOpbI
MAX, MIN
CBeToaMOAHbIN
MHOMKaTOP
uHTepdeiica
CBeToaMOaHbIE Knasuwim
nHaukaTopsbl K1 nporpaMmMmupo-
n K2 BaHUs

PucyHok 3.1 - BHewHut sud nepedHeli naHesnu uHOukamopa NTM-110H.

3.3 HasHaueHue unudpoBoro gucnnes nepegHen naHenm

Lincdoposon aucnnen nepegHen naHenun nHamkatopa UTM-110H B pexxume PABOTA vHOuUMpYyeT 3HavYeHne
n3MepsaeMon BENUYMHBI, UMK BbIXOA OAHOrO 13 PyHKLMOHAamNbHbIX GrTOKOB.

B pexume! KOHOUTYPUPOBAHWE wuudposoi Aucnnen vHAMLMpYeT ypoBeHb KOHdurypauuu, satem
HOMep MyHKTa MeH!0, 3aTeM MuUrasi 3HayeHne napameTpa BbIOGPAHHOTO MYHKTa MEHIO.

3.4 HasHauyeHMe cBeTOAMOAHbLIX MHANKaATOpPOB

e Nnaukatop MAX CBeTuTCA (MUraeT), ecnu 3HayeHvVe M3MepsieMoil BEMUYMHLI, COOTBETCTBYHOLLEro KaHana,
NpeBbIllaeT 3Ha4YeHNe YCTaBKy CUrHanuaaumm oTknoHeHus MAX.

e NHaukatop MIN CeeTtutca (MuraeTt), ecnn 3HayYeHWe M3MEPSIEMON BENMYMHbI, COOTBETCTBYIOLLEro KaHana,
MeHbLLIE 3HAYEHUS YCTaBKN cUrHanmaauumn otknoHeHuss MIN.

e UnpukaTop K1 CBeTunTCH, ecnu BKIYeH nepBbln ANCKPeTHbIN Bbixog DO1.
o UnpukaTtop K2 CBeTuTCH, ecnu BKIMYeH BTOPOW AUCKpeTHbIN Bbixod DO2.
e UnpukaTop IHT MwuraeT, ecrnn NPOMCXOANT Nepeaaya AaHHbIX N0 MHTEPdENCHOMY KaHany CBA3MN.

(LAN)
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3.5 HaszHauyeHue kKnaBuLl

e KnaBuwa [A] Knaeuwa "6onbwe". MNpu KaXXgoM HaxaTuy 3TOW KNaBWLUM OCYLLECTBISIETCS YBENUYeHune
3HayeHuss un3MeHseMoro napametpa. [lpy yaepXvBaHuUM 3TOW KNaBULIM B HaXaToM
NOMNOXEHWUWN YBENNYEHNE 3HAYEHUI NPOMCXOONT HENPEPLIBHO.

e KnaBuwa [ V] Knasuwa "MeHbLe". [py KaXaoM HaxaTuu 3TOW KNasuLIM OCYLLECTBNSAETCA YMEHbLUeHne
3HayYeHUss UM3MeHsieMoro napametpa. [lpy yaepXvBaHUM 3TOW KNaBULIKM B HaXxXaToM
NOMOXEHUN YMEHbLLEHNE 3HAYEHWUIA NPOUCXOAUT HENPEPLIBHO.

e Knasuwa [O] KnaBuwa npegHasHadyeHa [Ansi Bbi30Ba MEHK KOHdwMrypauuw, Ans NOATBEpPXAEHUSA
BbINOMHAEMbIX [AENCTBUMA WnM onepauun v Ana  cdwukcaumm BBOAWMBIX 3Ha4e€HUWN.
Hanpumep, noaTtBepXaeHne BXxOA4a B peXuM KOHdwWrypauumu, cukcauus BBEOEHHOro
3HaYeHUs N3MEHAEMOro napameTpa v T.4.

3.6 CTpykTypHasa cxema nHgukatopa UTM-110H

Al - BxogHOM MaHenb MHAUKauumn
n3MepsieMbin U /f - ™| 1. KnaBUaTypbI

KOHTpONUpyeMbii

=24B wnun ~220B

- MMKPO_ AO - aHanoroBbIf BbIXoA
MutaHue Z KOHTPOINEP ‘|Z|‘> peTpaHcMuccun (onums)

- anroputm 06paboTKM BXOLHOMO

CurHana

MocnenoBaTenbHbIN DO1-auckpeTbin Bbixoa 1,
- - KOHpUrypauusi U3MepuTenbHOrO aGoTalowmii no
AN Kanana N / (F:)OOTBeTcTBylou.leﬁ noruke

KoHdurypupoBanve, | | / | p
npuemM-nepeaava PaboTbI

KOMaHA U AaHHbIX

DO2-guckpeTbin Bbixoa 2,
TemnepaTypHas - | /E | | paboTatowwmin no

KOPPEKLMUs XONO4HOro COOTBETCTBYIOLIEN Noruke
cnasi Tepmonap paboTbl

PucyHok 3.2 - CmpykmypHas cxema.uHoukamopa UTM-110H

3.7 PyHKUMOHanNbLHaA cxema' mHamkatopa UTM-110H
UHTepderic
MODBUS

== ————
| Moaynb |
:ceTeBoro obmeHal

L —
lMHTeptpeﬁc ﬁ _______ onuA___ _ _ _

— | I
DyHKUMOHAMNbHbIV PV1 | ®dopmupoBarens |
- —-
__pi 6ok Hopmanuzauum PV; PV2 > I'| ananorosoro BLixona AO I
1 MacltabrpoBaHus > S I
1
Bnok
ornepaTMBHOro
PV1
Al viknuoma- |F1 | YnPaBneuus n )
» PV2 | meiii 6ok 11| KOHDMrypaumm Noruyeckuit 6nok —» DO1
- YCTPOUCTBO
»| cpaBHeHus
- CUrHanusarTop
®DYHKLMOHANbHbIV PV1
6rok Hopmanusauum PVE ;/ZCDYHKHHOHa- F2 DO2
> u MacLTabypoBaHus | F{npHEbIi 610K 2
2

T UnTepdeiic ) ﬁ l

OkHO oToGpaxeHus 1

i OKHO oTOBpaxeHus 2

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHoukamopa UTM-110H
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3.8 NMpuHUMn pad6oTtbl MHAMKaTopa UTM-110H

Wnankatop UTM-110H, cTpykTypHasi cxema KOTOporo npusegeHa Ha pucyHke 3.2 n dyHKUMOHanbHas Ha
pucyHke 3.3, npeacTtasnseT cobon yCTPOMNCTBO M3MEPEHUS 3HAYEHWs OOHOro BXOAHOrO napameTpa, o6paboTkm u
npeobpa3oBaHusa ero B ABYX pPasHbIX LLKanax. To eCTb, OANH BXOAHOW CUrHamn MOXHO NoAasaTh Ha NepBblii 1 BTOPON
dYyHKUMOHanNbHBIM  6MOK HOpmanu3aumm W MaclTabupoBaHust C  pasHbiMKM - KanubpoBkamu, Tunamu LwKan,
napameTpaMmu fnvMHeapusaumm u T.n. 3Ty (QYHKLMIO MOXHO WMCMNOMb30BaTh, HaNpUMep, ANS U3MEpPEHUsT YPOBHA U
obbema no ogHOM BXOQHOW BENUYNHE.

Whgnkatop WTM-110H pabotaeT noa ynpaBneHMEM COBPEMEHHOTO,  BbICOKOMHTEIPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbICOKOCKOPOCTHOM KMOI fexHonmornm ¢ HWU3KUM
aHepronotpebneHnem. B NOCTOSAHHOM 3anoMMHaloLWeM YCTPOUCTBE pacnonaraetcsa 60rbLioe KOAUMYecTBo yHKLUMN
Ans  pelleHns 3agay  KoHTpomns. [locpedcTBOM  KOHMUIypMpoBaHUS MNOMb3oBaTeNb MOXET CaMOCTOSTENbHO
HacTpamnBaTb MHAMKATOP Ha pelleHne onpeaeneHHblX 3agaq.

Wngnkatop MTM-110H ocHaweH aHanoro-umdpoBbiM npeobpasoBaTtenem,<y3namu, Lmdpo-aUCKpeTHOro
BbIBOAA, CTOPOXEBbIMW CXeMamu AN KOHTPOMNsA UMKNoB paboTbl Nporpammbl, 3HEPFOHE3aBMCUMOW NaMSATbIO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkux napaMeTpoB KOHMUrypauum i aHHbIX.

BHyTpeHHsa nporpamma mHankatopa NWTM-110H dyHKUMOHMPYET C NOCTOAHHBIM\BPEMEHHBLIM LMKIOM. B
Hayane Kaxgoro uukna BHyTpeHHen paboyen nporpaMmbl CHMTbIBAETCS 3HAYeHME | aHanoroBoro BXxoAa,
Nnpov3BOANTCS cuuTbiBaHME M 0OpaboTka knaeBuaTypbl (NnogaBneHve gpebesra . n obHapyXeHne OOCTOBEPHOCTW),
npueM KOMaH4 W [aHHblX W3 MocfiefaoBaTenbHOro uHTepdenca. [py MOMOLWM 3TUX BXOAHBIX CUrHamnoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anpOrpamMMMpOBaHHbIMN (OYHKLUMAMMW 1 NOMb30BaTENbCKMMU NapaMeTpamm
KOHdWrypaumm, Bce pacyeTbl. [locne 3Toro ocywecTenseTcs BbiBOA UHpOpMaLMW, HA aHaNoroBbIA U OUCKPETHbIE
BbIXO4a, WHAWKAUMOHHbIE 3MeMeHTbl, a Takke uKkcaumsa BbIYMCAEHHbIX BEfUYMH ANS pexuma nepejayqu
nocrnegoBaTenbHOro nHTepdgenca.

3.8.1 MNpuHuMn paboTbl 6NOKOB 06PAGOTKM aHaNOroBoro Bxoaa

B nHaoukatope NTM-110H annapaTHO MOXHO MOAKMIOYUTL OOUH aHANOroBbIi BXOAHOW CUrHam, KOTOpbIv
MOXeT ObITb MPUHSAT NEPBLIM U BTOPLIM (PYHKLIMOHAmNbHbIMK.O0KaMu HopManusaumm n maclutabupoBaHus. 3a aToT
OnoK oTBEYaT COOTBETCTBEHHO YpoBHM KOoHGUrypaumm AINL n AIN2.

AHarnoroBbI cuUrHan uMmeeT npouenypy o6paboTtku. JanHas npouenypa Ucnonb3yeTcs aAns npeacTaBneHns
aHanoroBoro curHana B HeobxoamMmon nosnb3oBaTento. opme (HOPMUPOBAHHLIN CUTHAM B TEXHUYECKUX eauHMLax).
Ha pucyHke 3.4 nokasaHa cxema 06paboTku aHanoroBoro BXoaas.

Ha pucyHke npuHsATble cnegytolime 0603HavYeHUs:

1. @unbmp umnynscHeiX nomex. Wcnonb3yeTes, AN nogaBrneHns MMnynbCHeX nomex. OnpefdenseTcs
napametpom AIN1.05 (AIN2.05) «MakcumarnbsHas onuTenbHOCTb UMMYMbCHON noMexu». Ecnn B kakom
nMbo uukne wusMepeHuss { TEXHOMOIMYECKOro napamMeTpa OOHapyXeHO ero W3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb [AENCTBUS), MOMEXU U BbIXOAHOW curHan cdopmupyetcs (C y4eTom
YCPEOHEHUS] U3MEepPUTENbHBIX h:3HAYEHNIN) MO UCTEYEHUWN YCTAHOBIIEHHONO BPEMEHW ANUTENIbHOCTU
nomexu. To ecTb, ecnu ANUTENbHOCTb M3MEHeHWUs curHana 6Gonblue 3aA4aHHOTO Trowexw, TO 3TO
NU3MEHeHne pacLeHUBaeTCa Kak: eCTeCTBEHHOE W NpUMHMMAeTCs B AanbHenwyio obpaboTky ¢
3a[epKKON BpeMeHU Tromexv. PaboTa gaHHOro unbTpa BHOCUMT AOMOSHUTENbHOE TpPaHCMNOPTHOE
3anasgpiBaHve B CMCTEMY PerynvpoBaHusi, KOTOpoe PaBHO BenuuuHe napamertpa «MakcumanbHas
ONUTENbHOCTb UMMYJSILCHOW NOoMexmny. [oaTomy Bcerga Hy>XHO CTPEMUTLCS MUHUMU3NMPOBAaTb AAHHbI
napameTp.

2. Modynb Hopmanu3auyud cueHana. ATOT MoAyfb HOPManuM3yeT BXOAHOW aHanoroBbin curHan. BaxHon
dyHKUMEN AaHHOTO ‘MOAYNSA €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana/Ha' 10% 3a AuanasoH, KOTOpbIN YCTaHaBnMBaeTCA Mpu Kanubposke MHAMKaTopa, MoAyIb
NOCbINAeT CUFHan MHAUKaToOpy O HEAOCTOBEPHOCTWN AaHHbIX B kKaHane. [pn 3TOM ecnu curHan Huxe
[vana3oHa U3MeHeHNs Ha LMdpoBOM aucnnee roput Er L, npu npesblleHMn AaHHOTO AnanasoHa
Ha incpposom auciinee roput £~ - H. B 06oux criyyasx reHepupyeTcs cobbiThe «pa3pblB MUHAN CBS3N
C AaTYUKOMY.

3. [Mapamempsi, kanubposku. OnpedensioT TOYHOCTb KaHamna WM MeHsIloTCH Mpu 3ameHe AaTuvka unu
nepexode Ha Apyron Tun gartuuka. [MogpoGHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpPUTE B
pasgerne NocBsilLleHHOMY KannbpoBkam.

4. OKcroHeHYuanbHbIl uabmp. PunbTp ncnonb3yeTcsa Ans MoAasfieHus Momex, a Takke Ans
nopaBfeHns «gpebesra» MHAMKALMM (YacTblX U3MEHEHUIA MoKasaHWs MHAMKaTopa u3-3a konebaHun
BxogHoro napametpa). Onpepensietcs napametpom AIN1.04(AIN2.04) «[locTosiHHas BpeMeHu
LM pOoBOro hunbTpar.

5. Modynb macwmabuposaHusi cuzsHana. OTOT MOAYMb NUMHeapusupyeT U MaclTabupyeT BXOLHON
CUrHan cornacHo 3afaHHOM Monb3oBaTeneM HOMWHANbHOW CTaTUHECKOW XapakTepuCTVKM AdaTyvka,
KOTOPbIA MOAKMIoYeH K AaHHOMy Bxody. MmeeTcsi B BMAy, 4TO MMEHHO 3Aechb BblbupaeTcs Tvn
MOOKMIOYEHHOTO K KaHany pJdaTumka. Takke B 3TOM MoAayne eCcTb BO3MOXHOCTb W3BIeYeHus
KBagpaTHOro KOpHA M3 BxoAsilero curHana. lNonb3oBaTenb MMeeT BO3MOXHOCTb IMHeapu3oBaTb
curHan no cobCcTBEHHOM KPMBOW NMHeapu3aumm.
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PucyHok 3.4 — Briok-cxema ghyHKUUOHarnbHbIX 6510K08 Hopmanudayuu u MacuwmabuposaHusi

6. Tabnuua /oopOuHam nuHeapu3zauyuu cuesHana. [aHHas Tabnuua onpegensieT KoopauHaThbl
Nnosib30BaTENBCKON fMHEeapuM3auumn, napaMmeTpbl KOTOPOW 3a4atoTca Ha ypoBHe KoHdurypauum LNX un
LNY.

7. Modynb Koppekuuu aHano2oeo2o exoda. B aTom mopyne curHan, npeobpa3oBaHHbIA B NPeablayLLmnx
6nokax, cmellaeTcq Ha 3agaHHoe nonb3oBaTenem (yposBeHb COR1 n COR2) 3HayeHue. 3HayeHue
KOppEKLMM CYMMUPYETCS C BXOOHLIM CUTHANOM MIU BbIMUTAETCS N3 BXOOHOIO CUrHana, B 3aBMCMMOCTMU
OT 3HakKa Ko PrLmneHTa KoppeKLUnN.

MpnmeyaHue:

1. Tlpu BbIOOPE TVNa gaTyuka ¢ 3agaHHbIM AMana3oHOM M3MEpEHUs, B MOAYNe HOpManu3auuu curHana
napameTpbl BbICTaBMSIOTCA aBTOMaTUYECKU U U3MEHEHNE UX 3abNOoKMpoBaHo.

2. Tlpn nHTEepdencHoOM BBOAE HAaCTONKM MOAYNS HoOpManusauum n unbTPoB HE MMEIOT CMbICNa, Tak Kak
curHan no uHTepdeiicy nepegaeTcs cpasy B Modyfb MaclliTabupoBaHus curHana.


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

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

3.8.2 MpuHumMn pa6oTbl PYHKLUNOHaNbHbLIX 61O0KOB

Mocne obpaboTkn BxogHoro curHana Al pyHKUMOHanbHbIMKM GriokamMu HopManu3aumu 1 MacluTabrupoBaHus
dopMmpyeTca 3HayeHue usmepsiemon BenuuuHbel PV1 n PV2 B TexHuM4eckux eguvHuuax. 3TO 3HayYeHne MOXeT
oToOpaxaTbCa Ha AWCnnesix nepefHen naHenu, nogaBaTbCs Ha aHanoroBbI BbIXOA4 C MPAMbIM M 0BpaTHbIM
HanpaBreHueMm, NofgaBaTbCA Ha KoMnapaTop, Nocne Yero Ha OUCKPETHbIN BbIXOA, a Takke obpabaTtbiBaTbCst OQHUM
13 hyHKLMOHaNbHbIX 6r10KOB.

B napameTpe matematndeckme yHkumm (FNC1.00 n FNC2.00) nonb3oBaTtenb BblbMpaeT, kakyilo U3 cemu
byHKUMIA Heo6X0AMMO Mcnonb3oBaTb. Bo3aMoxeH BapuaHT He UCMnonb3oBaHWs yHKUMOHaNsHoro 6noka (napameTtp
paseH 0000).

MpuHUKMN paboTbl MyHKUMOHaNBHOro 6rnoka npeacTtasneH B Tabnuvue 3.1.

Tabnuua 3.1 — OnncaHusa pyHKUMOHaNbHbIX 61T0KOB

FNC1.00 | ®yHKkumoHanbHas cxema |
FNC2.00 §  Matematnueckon dyHKUMM

| 0000 | He ucnonbayetcs [ DYHKUMOHANbHbLIN 610K OTKAIOYEH
DYHKUMOHANLHARA CXEMA hYHKUNK
BbIMMTAHWA MaTtematuyeckasn (byHKLIVIil BblYUTaHUA
PV1
= i k-PVli—k.-PV2 F Mpu wvcnonb3oBaHuuy, MaTemMaTudeckorn YHKUUKM “BblYMTaHME”,
ooo1 | PV2 1 2 3HaYeHNe BTOPOI M3MEPAEMON BEMMYMHLI YMHOXEHHON Ha KO3hhULIMEHT
f f k2 BblYMTAETCHA M3 3HAYEHNS NEPBON U3MEPAEMON BENNYNHBI YMHOXEHHOW
k | k, | Ha koacpuumeHT K, .
FNC.02 FNC.03
DYHKUMOHANLHAA CXEMa hYHKUNK
CYMMWPOBAHWA MaTtemaTuyeckas beHKI.WIH CyMMuUpoBaHus
PV1 5
i F [Mpu ncnonb3oBaHMM MaTemMaTU4eckon yHKUMKU “CyMMuUpoBaHue”,

sz | PV2  Ki*PV1tk,-PV2

3Ha4YeHne NepBO M3MEPAEMON BENUYMHBI YMHOXEHHON Ha KO3 UUNEHT k1

t f CYMMUPYETCS C 3HAYEHMEM BTOPOIi M3MEPAEMON BENMNYMHBI YMHOXEHHON Ha
k, I k, | koacppumeHT K.
FNC.02 FNC.03

DYHKUMOHANLHARA CXEMa hyHKUWK
YMHOXEHMA MaTtemaTnyeckas beHKLWIH YMHOXeHus
PV1
—_—
pv2 Kk -PV1-PV2
e

F [Tpn wucnonb3oBaHWM MaTeMaTU4ecKoW QYHKUUM “yMHOXEHMWE”,

0003 3HauYeHMe NepBoON U3MEPSEMON BEMUYNHBI YMHOXEHHOMN Ha KO3 MULMEHT k1

t YMHOXaeTcs CO 3HaYeHNeM BTOPO U3MEPSEMO BEMUNYMHBI.

DYHKUMOHANBHARA C
PV1
ooo4 | PV2

MaTemartnyeckas beHKLIVIH AeneHus

Mpn wucnonb3oBaHUM MaTemaTuyeckon pyHKuuM “geneHuve”,
3Ha4YeHne NepBovi M3MEPAEMON BENUYMHBI YMHOXEHHON Ha KO3 rUNEHT k1
AenuTcs Ha 3Ha4YeHne BTOPOW M3MEPAEMON BENNYNHDI.
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MNepegHnan
nawens npuopa nK MatemaTtnueckan hyHKLUMA UHTErpMpoBaHua
g Ha 6nok  wHTerpuposaHus  nopaetcs
pxHero . -
Cxema chyHKUMM ypOBHst 3HaYeHMe TOMbKO OAHOW M3MepsieMon BenuumHbl. Ha
WHTEFPUPOBAHMWA KHOMKM W 1 O TR R nepBsblii  (DYHKLMOHAmNbHLIN  GMOK  3HaYeHWe nepBoWn
thyHKUMOHaNLHOTO FNC DI‘:I‘ YHKUMOHAMNbLHOM  BENWYMHBI, a  Ha  BTOPON
Gnoka FNC1(2) - (PYHKLMOHAMbHBIA GrOK 3HAYEHUs1 BTOPOIi U3MepSIEMOit
nepenonHeHmio BENMYMHbI. POPMYNbl MHTErpanLHoro 3HadeHus ans
k nepBoro M BTOPOro  byHKUMOHanbHoro  6roka
npeAcTaBrieHbl HUXKe:
PV 1 IPV /— WHTerpanbHoe pen
3HaueHue kl(FNC1 02)
2 KoHTpons 3anucek npu F 1(FNC1 00=0005) = — ° PVI
NEpenonHena  nanuonom BRNHMEHNN ’ k2
1MMH MUTaHUA (FNC1.03)

k1
(FNC20) By o

F2(FNCZ.00=0005) = K2
(FNC2.03)

BxoaHasa BenunumHa nHTerpanbHoro 6rioka (6rok paboTaeT kak CYeTYUK) Apy3HaYeHun koadduumentTos k1=1 n k2=1
OOMMKHa MMeTb eduHuUbl u3MepeHus “TexH.ep/vac”. Bbixog wHTerpatopa npu’ atom Oyger B “TexH.en’. Ecnu xe BxogHow
napameTp MMeeT Apyrue eauHuLbl U3MEpEHUs, Toraa WHTerpaTop maclitabupyeTcsi ¢ noMolsto koaddguumeHTo k1 n k2.
0005 Hanpumep, HyXHO M3MepsiTb KONMUYECTBO XUAKOCTU MO €e pacxody, KOTOpbIA M3MepsieTcd B [M3 / ;mm]. Torpa, nog6opom
koadbduumenToB k7=60 n k2=1 macwutabupyem nHterpaTop, a Ha BbIxofe Nony4uMiKONMYeCcTBO XMUOKOCTU B [M3].

B tabnuue 3.1.1 npuBegeHbl 3HavyeHus KoadbdpumumeHToB ki n k2 gna OCHOBHbIX €QuHWL, M3MEpeHWUst napameTtpa
pacxopna.
Tabnuua 3.1.1 — 3HayeHune koacpdmumeHToB k1 n k2

EanHnupl N3MepeHns BXOAHOro napameTpa

1 60 3600 1

1 h, o 1 24

PyHKUMOHANbHbBIV BIOK MMeeT YeTbipe pexuma copoca MHTEFPabHbIX 3HaYEHNI:
Tabnuua 3.1.2 — PexxumMbl cbpoca nHTerparnbHbIX 3Ha4YEHUIA

Cobpoc Copoc no Copoc c MK
FNC1(2).01 Knaenwamu | nepenorn- (perncTpbl
ey HeHUIo 12,13; 14,15)
0000 Bescbpoca ' 4

0001 Mo nepefidnHeHnio — + +

Mo nepenonHeHuno
0002 + + +
Kn u"n + 77
0003  Knaeuwamu <V + “O" + - +
DYHKUMOHANBHAA CXeMa DYHKUMK |
BaiNMTaRHA BIAXHOCTH MartemaTtumyeckas pyHKUUA U3MepeHne BMaKHOCTU

LI CHREOM BT IR ECEA )

PV1
0006 Lon. |

Mpu BbIGOPE OYHKUMM “BNAXXHOCTL” CUrHamM C Cyxoro TepMomeTpa
NnocTynaeT Ha MepBblii BXOA, a C BNaxHoro — Ha BTopoi. [lanee, no tabnuue
3agaHHon B nporpamme  uHamkatopa  WTM-110H,  dopmupyetcs
NCUXPOMETPUYECKMM METOAOM 3HAYeHMEe BMaXHOCTW. 3Ha4YeHus mexay
TOouYKamu, 3afaHHbIMK B Tabnuue, HaxoasTCst METOAOM anmnpoKCMMaLuK.
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3.8.3 NpuHUMN paboTbl 6110Ka CUrHanM3auum

MpvHUMN paGoTel Brioka curHanusauuy nokasaH Ha pucyHke 3.5.

BEPXHUM
YPOBEHb
Peructpsl
napameTpoB ( )
yCTaBoOK
67

Peructp (6)

KBUTUPOBAHMS P —— 227 POA
ALRM_ACK
Peructp (7) B
~PIALRM_STATE -

©©

d)OpMMpOBaHI/Ie CurHana curHanumsauumm

PucyHok 3.5 — briok-cxema 6roka,cugHanusayuu

KoHTponb Bbixoga napameTpoB 3a rpaHuLbl YCTABOK CUrHanm3aumm Npon3BoANTCS AN KaXO0N N3 BENUYUH
PV1, PV2 n ansa BbIXOOOB (OyHKUMOHanbHBIX 6rokoB F1 1 F2. [Ons kaxgoro u3 3TMX MapaMeTpoB YCTaBKu
MUHVMMYMa, MakCuMyma 1 ructepesnc 3a4aeTCs Ha YPOBHSIX KOHUrypauum aTux napaMeTpoB. Takke 3TW yCTaBKu
MOXHO 3ajaBaTb 4epe3 MHTepdenc B COOTBETCTBYIOLIMX pernctpax. COoOTBETCTBYIOLUME PErncTpbl ykasaHbl B
Tabnuue B.1.

MHaukaTopbl Ha nepegHen NaHenu moKasbiBalT CUrHaNM3aumio Toro napameTpa, KOTOpbl BbIBOAUTCH Ha
uncposort aucnnen. CocTosHMe curHanusauuy BCeX napameTpoB 3anucbiBaeTcs B obwuin permctp 7 u
cpabaTtbiBaHME 3anoMunHaeTCs Ha COOTBETCTBYIOLLEM MHAMKATOPE NepeaHel NaHenu Jaxe nocne BxoAa 3HayeHus
B HopMy. CurHanmaaums MoxeT ObITb KBUTMpoBaHa (copoLueHa) ¢ noMoLLbio knasuwwn [A].

CvrHanusaums MoxeT ObITb C KBUTUpOBaHeM 1 6e3. Ecrnin napameTp oTobpaxeHuss curHanusaumm BolibpaH
ALRM.00=0001 (c kBMTMpOBaHWEM), TO MPWU MNPEBbILIEHUN U3MEPAEMOWN BENUYMHON YCTABOK CUrHanusaumm B
pPerncTp COCTOSIHUSA CUrHanu3auum 3ammcbiBaeTcs «1» U MHAMKaATOp CurHanusauum HadmHaeT muratb. B peructpe
kBuTMpoBaHusa Haxogutca «O0». Korga onepaTtop 3ameTun BbIXOA napameTpa 3a YCTaBKM CUrHanuMsaumm OH MOXeT
KBUTMPOBATbL CUrHamn kaK C nepegHen navenu knasuwen [A] (B peructp kButupoBaHusA «1» 3anucbiBaeTcs
aBTOMaTM4eCcKn), Tak U Yepes MHTepenc c BepXHEro ypoBHS, 3anncas B PErMcTp COCTOSHUE KBUTUPOBaHNS «1».

3.8.4 MpuHUMN paboTbl/OKOH OTOGpaxeHUsA

OKHO OTOBPaXKEHNA 'COCTOMT M3 LMPOBOro AnCnnes, NMMHENHOrO NHANKATOPa, MHAMKATOPOB CUrHanNM3auum
N MHAMKaTOPOB ANCKPETHbBIX,BbIXOA0B.

BawvHoukatope UTM-110H ecTb BO3MOXHOCTb BbliGOpa OQHOMO M3 Tpex BapuaHTOB OTOOpaXkeHus
namepeHHbix PV1, PV2 npaccuntanHbix F1, F2 3HayeHui, koTopble MOXHO BblOpaTtb B nyHkTe MeHio WND1.00 u
WND2.00 (pucyHok. 3.6).

Mpun BeiGope WND1.00 (WND2.00)=0000 nony4aem ofHOKaHarnbHbI MHAWKATOP. TO eCTb Ha undpoBow
AVCnnen BbIBOOUTBCA MapameTp nepBoro yHKUMOHanbHoOro 6roka Hopmanu3auum u macwrtabupoaHus PV1
(pucyHok 3.6). B aTOM cnyyae nonoxeHne AeuuManbHOrO pasfenutens, HayanbHOe WM KOHEeYHOe 3HayeHuwe
AvanasoHa oTobpakeHus 6epyTcs U3 napameTpoB HAaCTPOMKM NEepBOro aHanoroBoro Bxoga. Ha ypoBHe HacTpouiku
MepBOro OkHa OTOOpaXeHWs MOXHO 3ajaTb MeToA MHAMKauuM (CermeHT, ructorpamma, ructorpamma c «O0» nmo
CpedvHe) U TOYHOCTb MUHENHOW wuHAWKauuw. [MapameTpbl HAaCTPOMKM BTOPOrO OKHa oOTobpaxeHus He OyayT

3aeCTBOBaHbI.
[na oTobpaxeHnss 0QHOro OKHa, HO C COBCTBEHHbIMM HacTpolkamu LMdPOBOro Agucnnes Heobxoanmo
Bblbpate napametp WND1.00=0001 — opHO OkHO oOTOOpaxeHus (pucyHok 3.6). B atom cnyyae 6ymyt

3a4encTBOBaHbl BCe HAaCTPOWKKN ypoBHSA koHurypauun WND1.
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Mpn HeobxoaMMoCcTM ABYX OKOH OTOOpaxeHust napameTp “KonmyecTBO OKOH” Bblbupaetca WND1.00
(WND2.00)=0002(pucyHok 3.6). MNMpu atom byay 3agencTBOBaHbl BCE HACTPONKM YPOBHEWN KOH(IUIypaLMm ABYX OKOH
oTobpaxeHus. MepekmiodeHne MeXay OKHaMM B pexume poboTa MpoucxoauT npu HaxaTum knasuwn [O].

Bo BTOpOM 1 TpeTbum cny4vasx (O4HO UK ABa OKHA) Ast HACTPOWKWN AOCTYMHbI TAKUe napameTpsbi:

* BbIOOp NapamMeTpoB, KOTopble BbIBOAATCS Ha Lndposoi gucnnen WND1.01(WND2.01);

* MONOXeHUe 3ansTon LMgPOBOro AMcnes kaxaoro okHa otobpaxeHns WND1.02 (WND2.02);

* cnocob oTobpaxeHusi nHpopmaumm Ha uudposom gucnnee (ceetutcs/muraet) WND1.03, (WND2.03);

MpuMmeyaHue: NepekrioHeHne Mexay OkHamu B pexume poboTa NpoMcxXoanT Npu HaxaTtum knasuium [O].

WND 1.00 =0000 WND 1.00 WND 1.00 =0002
/ WND 1.02 WD 1.03
WND 1.00 =
A 0001
v
°° OpaxeHus 1
7
WND. 1.01
WND 1.02 WND 1.03
/ WND 2.02 © }VND 2.08
AIN ~—
A A
v v
X
OAH#OKHO OToﬁpamemﬂ /OIKH: groﬁpaxceuml 2
/ WND 2.01

WND 1.01

PucyHok 3.6 — briok-cxema ebl6opa BapnaHTOB OTOGpaXkeHUs! N3MepUTENbHOTO NapaMeTpa

3.9 MpuHUMN paboTbl TIOrMYEeCKOro ycTponcTea

Jlornyeckoe ycTpoicTBO UMEET crneaytoLume yHKUmu:
e KOMnapaTop (YCTPONCTBO CPaBHEHWS);
® curHanusaTtop;
® 1IBYXMO3ULMOHHbBIA PErYNsTop.

HacTpovikv normyeckoro ycTponctea npom3BOAATCA HA YPOBHE HACTPOMKM ANCKPETHBIX BbIXOAOB.

MprHUMN paboTbl NOrMyeckoro yCTPOMCTBA NokasaH Ha pucyHke 3.7. B nyHkte meHio DOT1.01(DOT2.01)
BbIOMpaeTCA WCTOYHWMK aHanoroBOrOwCUrHaMa-Afs YynpasBneHns AUCKPeTHbIM BbIxodoM. Ha pucyHke 3.7, ans
npumepa, WCTOYHUKOM YMpaBfeHVUA \epBbiM AMCKPEeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenuyvHa
obpaboTaHHas BTOpbIM (PyHKUMOHArNbHBIM 6MOKOM HOpManu3auunm u MacwTtabupoBaHus, a Ans BTOPOro
ONCKPETHOrO BbIXOAA — BbIXO4uREPBOro yHKUMOHanLHoro 6noka.

B nyHkTe meHio DOT1.00(DOT2:00) BuibrpaeTcsa normka paboTbl normyeckoro yctponcraa. Ha pucyHke 3.7
nokasaHo kak pabortaeT komnapatop - 8 30He MIN-MAX n 6onbwe MAX. [Ina nepsoro cnyyas cpopmupyeTcs Ha
BbIXOAe rornyeckas eguHuLa, KOrda BXOAHOW curHan Haxoautcsa mexay yctaskamu MIN n MAX. 3HaveHue atux
yCTaBOK 3ajaeTcsd B AyHKTax meHi, DOT1.03..05(D0OT2.03..05). Bo BTOpOM crnyyae dopmMupyeTcs eguHuua Ha
BbIXxoAe Toraa, Koraa'BXxoaHow curHan npesbiwaeT yctasky MAX.

CpabaTbiBaHue 3anomuHaeTtcs Ha cooTseTtcTBytoweM uHgunkatope (MIN wnnn MAX) nepegHer naHenwu
[axe nocne BxoAa 3Ha4veHus Mapametpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpoBaHa (cbpolueHa) c
NMOMOLLIbIO Knasuwn [A].
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Jlornyeckoe ycTponcTeo 1

CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO1

DOT1.00 Jloruka pa6otsl (0003 - B 30He MIN-MAX)

=0(T)

|
1PV2 |
| 0\
DOT1.04| MAX g !
| ' '
DOT1.051 Hist ; :
' : i
DOT1.03i MIN 5 ;
| ’: \ \ :\_/ -t
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| P ST T T T T
Ky | L
| 1 1 1 1
| 1 1 1 1 K1=0/1 Bbikn/Bkn
! I | » DO1 —»
DOT1.02=| | | I—
: -
I

i L1 -

Jlornyeckoe ycTponcTeo 2

CpaBHeHue BxogHoro curHana ¢ yctaskamu MIN-MAX DO2

DOT2.00| Norvika pa6oTkl (0001 - Gonbiue,MAX)
I F1 |
|
DOT2.04! MAX 4 )
[ : : : !
DOT2.05i Hist Y ! ;
| 1 i .
DOT2.03] MIN P i :
l \ A : ' '
: i . : -t
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| 1 1 1 !
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| | I K200l po2 |5
i
DOT2.02=| | | ¢
=0(T [ -
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PucyHok 3.7 =[uazpamma pobomsi 5io2u4yeckux ycmpoulcme

YnpaBnsaTe NOrM4eckUM YCTPOMCTBOM (€ro OTKMYeHneM), ob0OLLUEHHON CurHanm3aumen MOXHO Takke
yepes UHTepgEeic.

BbixogHONM curHam norm4yeckoro yCTpomcTBa MOXeT ObiTb CTAaTUYECKUM MITU UMMYTbCHBIM (QUHAMUYECKMM)
C 3afaHHOW ANVHOW AaMnynbca. Flpyu cTaTu4eckoM BbLIXOAHOM CUrHame rormyeckoe yCTPOWCTBO dopmupyeT
NOrnYecKyto eanHNLY Ha NPOTSHXKEHUW BPEMEHN, KOrAa napameTp BXOAMT B 30HY 3afaHHyi0 Norvkon pabotbl. A npu
UMMNYNbCHOM BbIXOAHOM CUrHane AfnHa BbIXOOHOrO MMMynbca 3agaeTtcs B nyHkTe meHwo DOT1.02(DOT2.02). Ha
pUCyHKe 3.7 UMMYAbCHBIA CUTHaM M3obpaxeH Cepon 3anvMBKON CO BpEMEHEM AnuTeneHOCT uMnyneca T.

Bobixoa norudeckoro yerponctea (0/1) nogaeTca Ha AUCKPETHBIN BbIXOA, KOTOPbIA (hOpMUPYyeT COCTOsHUE
pene BbIKI/BKJl. Takke 3HayeHue BbIXOAa MOMMYECKOrO YCTPOWCTBA 3anucbiBalOTCA B peructpel 4 un 5
(cm.Tabn.B.1).
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA NP1 UCNOSIb3OBaHMUN NHAMKaTOpa

4.1.1 MecTo ycTtaHoBku ungmnkaTopa MTM-110H gomkHO oTBeYaTb Creaytowmm YCroBusIM:

- obecneymBatb yaobOHbIe yCnoBus Anst 06CnyXMBaHUSA U AEMOHTaxa;

- TemnepaTtypa W OTHOCMTENbHAd BMNAXHOCTb OKPYXalLlero BO3gyxa [AOIMKHa COOTBETCTBOBATb
TpeboBaHUAM KNMMaTUYECKOro UCMOSTHEHMS UHANKATOPA;

- OKpyXaroLlas cpefa He AOMKHa codepaTb TOKOMPOBOASALWMX NPUMECcEn, a Takke npumecen, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen uHANKaTopa;

- HanpPsPKEHHOCTb MarHWTHBIX NMONEN, BbI3BaHHbIX BHELLUHVMUW UCTOYHUKAMW NepeMEHHOIO Toka YactoTon 50
"4 MNK BbI3BaHHBIX BHELUHUMW UCTOYHUKAMK MOCTOSIHHOTO TOKa, He A0IMKHa npeBbiwaTth 400 A/m;

- napameTpbl BUOpauumn A0MKHbI COOTBETCTBOBATbL MCMONHEHMIO 5 cornacHo FOCT 22261.

4.1.2 MNpw akcnnyaTaumn nHgukaTopa Heobxo4nUMO UCKMNIYNTL:
- nornagaHne TOKONpPOBOAALLEN NbINN UKW XUAKOCTU BHYTPb MHANKATOPA;
- HanuM4mne NOCTOPOHHMX NpeaMeToB BONM3N nHankaTopa, yxXyaLlatowmX ero eCTECTBEHHOE OXnaXaeHue.

4.1.3 Bo Bpems akcnsyatauuyM Heo6XoauMo creauTb 3a Tem, YTobObl NOACOeAMHEHHbIE K U34en o NpoBoaa
He nepenamMbIBanucb B MeCTax KOHTaKTa ¢ KNeMMamu 1 He UMeNV NOBPEXAEHNI N30NAALINN.

4.2 MNoaroToBKa HAUKATOpPa K Ucnonb3oBaHuio. TpeboBaHUA K MEeCTy YCTaHOBKM
4.2.1 OcBoboaute usaenume oT ynakoBKU.

4.2.2 TMepen Hayanom MOHTaXa MHOMKATOpa HEOOXOOUMONBbLINMOMHUTL BHELWHUA OcMOTp. [pyu 3TOM
06paTuTb 0CO6EHHOE BHUMAHWE Ha YUCTOTY NMOBEPXHOCTU{ MAPKMPOBKM U OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHUNA.

4.2.3 NHamkaTtop MTM-110H paccuntaH Ha MOHTaX Ha BepTuKarnbHON NaHenmn aneKkTPOLLUTOB.

4.2.4 NnaukaTop [OMMKEH YCTaHaBnuBaTbCd B 3aKPBITOM B3pbiBoOOe3onacHoM u noxapobesonacHoM
nomMelueHnn. Micnonb3ynte nHaukaTop npu TemnepaType M BnaxHOCTW, oTBevarowmnx TpeboBaHUsaM u ycrnoBusaM
aKcnnyaTauun ykazaHHbIM B rmaBe 1.3 HacToAWwen MHCTPYKLIMK.

4.2.5 He 3arpomoxpgaiite npocTpaHCTBO»,BOKPYr YCTPONCTBa AN HOpManbHoro tennoobmeHa. OTBeguTe
[OCTaTOYHO MecTa NSl eCTECTBEHHOW BEHTUMAUMU YCTpoicTBa. He 3akpbiBaiiTe BEHTUNSALMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTpouncTtBa. Ecnu vHamkaTtop {ioaBepraeTcs HarpeBaHuio, NS ero OXnaX4eHusa OO TemnepaTtypbl HUXe
70°C ucnonb3ynTe BEHTUNATOP.

426 TabaputHble wu < npucoeguHuTenbHble pa3mepbl  uHavkatopa WTM-110H npuBegeHsl B
npunoxexunn A.

4.3 CoeguHeHue ¢ BHELLHUMU yCTpOﬁCTBaMM. BxogHble 1 BbIXOAHbIE Lenu

4.3.1 BHUMAHME!!! TMpwn nogkntoyeHmmn nuankatopa NTM-110H cobniopgath ykazaHusa mep 6e3onacHoCTu
pasgena 6.2 HacToAWEN NHCTPYKLMK.

4.3.2 KabenbHble| cBs3n, coeauHsowme wuHankatop WUTM-110H, nogkniovarTcs 4epes  Krnemmbl
COEAMHUTENbHBIX PasbeMOB{ B COOTBETCTBMM C TpeboBaHusMM pencTteyowmx "lMpaBun  ycTponcTea
ANEeKTPOYyCTaHOBOK".

4:3.3. NoakntoueHne BxogoB-BbixoAaoB Kk uHankatopy MTM-110H npon3BogaT B COOTBETCTBMM CO CXEMaMU
BHELLHWUX COEAUHEHWI, MIPUBEAEHHBIX B NpUoxeHun b.

4.3.4 Tpn NOAKNMIOYEHUN NWHUA CBA3N K BXOOHbIM M BbIXOOHBIM KNEeMMaMm MpuHMManTe Mepbl Mo
YMEHbLUEHNIO BMWSHNS HaBEeAEHHbIX LUYMOB: UCHO/b3ylme BXOAHble W (UMW) BbIXOAHbIE LUYMOMOAABNSOWMNE
GunbTpbl ANA MHAMKaTOpa (B T.4. CeTeBble), LUyMOnogasnsiowme unbTpbl ANS nNepudepunHbIX YCTPOWNCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble PUbTPbl aHanoroBbix BXoAoB nHavkatopa MTM-110H.

4.3.5 He gonyckaeTca o6beanHATL B O4HOM Kabene (KryTe) uenu, no KoTopbiM NepejaloTcs aHanorosble,
NHTepenCHble CUrHambl U CUMBbHOTOYHBIE CWUrHamnbHblE UMM CUMBLHOTOYHbIE CUMOBblE Uenu. [Ons yMeHbLueHus
HaBedEHHOro LWyma OTAenuTe NUHUKM BbICOKOrO HamnpshKeHWs WNU NIMHWKW, NPOBOASALLME 3HAYUTENbHbIE TOKMU, OT
Opyrmx nuHun, a Takke u3berante napannenbHoOro UNM OBLEro MOAKMIYEHWUS C MAVHUSMU NUTaHUA npuy
NOAKIIOYEHUN K BbIBOAAM.
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4.3.6 HeobxoaMmoCTb 3KpaHUPOBaHWUSI Kabernen, No KOTOpbIM MepedaeTcs MHOpMauuMs, 3aBUCUT OT
OnNvHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabens. PekomeHayeTcsi MCNonb3oBaTb
nsonupyowme Tpyoku, kKaHanbl, NOTKA MU 3KPAHUPOBAHHbIE NVHUN.

4.3.7 TlpumeHeHWe 3KpaHMPOBAHHOW BWUTOW Mapbl B  MPOMBIWMEHHbLIX YCMOBUAX  ABMASETCS
NpeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOMyYeHWe BbICOKOTO COOTHOLUEHWS CUrHamn/lym wu 3awmTty oT
CUHMA3HON NMOMEXM.

4.3.8 Mopakntovanite cTrabmnmsatopbl Unu Wwymonodasnsowme punbTpbl K NEpUdEpUnHbIM YCTPONCTBaM,
reHepVpYOLWUM  3MEeKTPOMArHUTHblE U UMMYyNbCHblE MOMEXW (B YacTHOCTW, MOTOpaM;. TpaHcdopmatopam,
corneHouaam, MarHUTHbIM KaTyLllKkam 1 ApYrMM yCTPONCTBaM, UMEIOLLMM U3NyYatoLwmne KOMMOHEHTbI).

4.4 NMoaknoyeHne 3NeKTPONUTaAHNA GNOKOB

441 BHUMAHMUE!!! Tlpn NOAKMYEHUN SMEKTPONUTAHUS WHOWKATOPOBMCOOMOAaTh yKasaHus Mep
6e3onacHocTM pasgena 6.2 HacTosILero pykoBoAcTea.

4.4.2 [Onsa obGecnevyeHns cTtabunbHon paboTbl obopyAoBaHMA KomebaHus HaMpsXKeHUs U YacToTbl
nuTatoLwen 3NeKTPoceTM AOMKHBI HAXOAUTLCS B Npeaenax TexHnyecknx TpeboBanun, ykasaHHbix B pasgene 1.3, a
ANs KaXgoro CoCTaBSAOWEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM CMX PYKOBOACTBaMYM No akcnnyataumn. [Mpu
HeobxoAMMOCTHW, ANA HenpepbiBHbIX TEXHOMOrMYEeCcKMx npoLeccoB, AOMkHa ObiTb MpegycMoTpeHa 3awmta oT
OTKIIOYEHMSA (MK BbIXOAA U3 CTPOS) CUCTEMbI MOAAYM ANEKTPONUTAHUSA — YCTaHOBKOW MCTOYHMKOB BecnepebonHoro
nMTaHus.

4.4.3 [Ona vHOUKATOPOB C WUCMOMHEHMEM ANd NUTaHus OT ceTu nepemeHHoro Toka 220B. [lMpoBoga
ANEeKTponNuTaHnsa cetn nepemeHHoro Toka 220B nopgkntoyatoTesipaseMHbIM COeaUHUTENEM, PacnonoXeHHbIM Ha
3agHen naHenun nHamkartopa.

4.4.4 YctaHaBnvBas LUyMONoA4aBnAoWMA ounbTp (CMTHANbHBIN NN ceTeBon), 0693aTernbHO YTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHue M nponyckaemble Toku). Pacnonarante dwnbTp Kak MOXHO Gnvxe K
WHAMKaTOPY.

4.5 KoHdurypauma mHaukaTopa

4.5.1 Nnankatopbl MTM-110H KoHGUFYpUpPYOTCA MpM NOMOLUM NepeaHel NaHenu nHamkatopa unm vyepes
ranbBaHWYeckn pasgeneHHbii uHTepdeinc RS-485, (npotokon ModBus), 4To noseonsieT Takke MCNONbL30BaTb
npubop B kayecTBe yAarneHHoro nHamMkatopa npu paboTe B COBPeMeEHHbIX CeTAX ynpaBneHus u cbopa nHpopmaumm.

4.5.2 MapameTpbl KOHUurypauum niankatopa TM-110H coxpaHsiloTca B 93HEpProHe3aBMCMMOW NaMATH.

4,53 Tporpamma koHdurypaumm wuHaukatopa WTM-110H pomkHa ObiTb cOCTaBneHa 3apaHee U
ochopmneHa B Buae Tabnuubl (CM. npunoxexve M), 4To n3daesut nonb3oBaTens oT owWnbOK Npu BBOAE NapamMeTpoB
KOHUrypaumm.

4.5.4 HasHauyeHue SnMEeMEHTOB nepenHen naHenu, HasHayeHwe CBETOAMOOHbIX WHAMKATOPOB W KNaBuLU
npeacTaBrieHo B COOTBETCIBYOLUX pa3aenax rnasbl 3. MNopagok KoHpuUrypaumm nsnoxeH Huxe B pasgene 4.7.

4.6 Pexxum PABOTA

WHavkaTop nepexoauT Ha STOT PEXMM BCSIKMIA pa3, KOraa BKIHOYaETCs NuTaHue.

M3:aT0ro pexunma MOXHO NepenTN B PEXUM KOHUIYpaLMM U HAaCTPOEK.

Bonee, feTanbHO pexuM paboThbl, PexXvM 3aluTbl U PeXMM KOHUrypaumvM onucaHbl B MOCMeayHLLMX
pasgenax gaHHow mnaskl. [uarpamMmma pexumoB paboTbl, 3almThl U HAcTpoek uHamnkatopa MTM-110H npuBeaeHa
Ha pucyHke 4.1.

B npouecce pa6omb/ MOXHO OCYLLECTBMSATb MOHUTOPUHT, T.€. BU3yaNnbHO OTCIEXMBaTb TEXHONOMMYECKUn
napameTp. Kpome TOro, MOXHO OTCneXuBaTb Ha CBETOOAMOOHbIX WHAMKATOpax CurHanbl TEeXHOMNornyeckomn
CUrHanu3aunm nNpu NPeBbILLIEHUN BEPXHErO UM HWXKHETO NpeaenoB OTKIIOHEHUA. Tak e C MOMOLLbI0 CBETOANOAHBIX
MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSIHNEM ANCKPETHbIX BbIXOO0B.
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MutaHue
BKJIIOMEHO

Pexum PABOTA

Pexunm
KOH®UIr'YPUPOBAHUE

PucyHok 4.1 - [Juazpamma pexumos pabomsi u Hacmpolkuurdoukamopa UTM-110H

B wuHgukatope UTM-110H B pabouvem pexvmme MoxeT ObiTb OOHO WAM ABa HacTpamMBaeMblX OKHa
oTobpaxeHuss, nubo yHKUMA OToOpaXkeHMss oOfHOKaHanbHOro WHgukaTtopa | (cMm. pasgen 3.8.4). CwmeHa
NpoOCMaTPUBaHIS OKHA OTOBPaXKEHNA OCYLLIECTBNAETCS KPaTKOBPEMeHHLIM HaxaTuem knasuiin MEHIO [O1].

4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoLblo 3TOro pexvMMa BBOAAT napaMeTpbl. Hankatopa VMTM-110H, napameTpbl curHanusaumm
OTKMOHEHWW, napameTpbl WAbTpa, MapaMeTpbl TWNa »BXoAa, MnapameTpbl KanubpoBKM, MapamMeTpbl
yHKUMOHaNbHbIX 610KOB, MapaMeTpbl OKOH OTOBPaXEHWS, NapaMETPbl BbIXOA0B U CUCTEMHbIE NapameTpbl.

e Kaxxgoe 3apgaHHOe 3HaveHue (3NeMeHT HACTPOWKN) B, peXMME KOHUIypauum HasbiBaeTcsa "napameTpom”.

e [lapameTpsbl, ucnonb3yemsble B nHamkatope V'TM-110H, crpynnupoBaHbl B ypOBHU U NpeAcTaBrneHbl Ha
AnarpaMmme — CM. PUCYHOK 4.2.
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4.7.1 BbI30B pexnma KoHdurypawlmm u HacTpoek

1. BbI30B ypOBHel KOHGUrypaumMm 1 HacTpoek ocyllecTensieTcs n3 pexuma PABOTA gnutenbHbIM, 6onee
3-x cekyH/, HaxxaTuem knasuium [O].
2. MNocne atoro Ha aucnnen NMAPAMETP BbiBoguTcs MeHo BBoga napons: «P 00».
3. C nomowpto knasuw nporpammuposaHus ¥ BeecTM naponb: « P 02» n KpaTKOBPEeMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — MHAMKATOP NepengeT B pexum UHOUKayuu.
Ecnu naponb BBeAeH BEPHO - TO MHAUKATOP NepenaeT B pexum KoOHguaypayuu.

Pexum KoHdUrypauum otnnyaeTcs OT pexmma UHAUKaUMM TeM, 4TO B JaHHOM PeXuUMe 3HaveHns
napameTpoB BbIBOAATCS Ha LMPOBON ANCTNEN B MUSAIOWEM PEXNME:

4. Ha umdposom aucnnee nosiButcs HassaHue ypoBHsi koHdurypauum: AIN1T.LOAD=«H in I»...«Lofdy.

5. Mocne BbIGOpa HYXHOTO YPOBHS HYXHO HaXaTb KpaTKOBPEMEHHO Knasuily noatsepxaeHmns [O].

6. BblbpaB HeobGXoAUMBIA MYHKT MeHi0 knaBuwamu A Y, ans moavdmkauum, napameTpa Heobxogumo
CHOBa KpaTKOBPeMEeHHO HaxaTb knasuuy [O1].

7. Ha undposom ancnnee B muzarnuweM pexumMe BbiBEAETCS 3HaYeHWe napameTpa BblbpaHHOro MyHkTa
MEHIO: Hanpumep, «0001».

8. C nomoLybto knasuiw nporpammupoBaHns A ¥, npyu HeobxoanMocTy, NPOU3BECTN M3MEHEHNE 3HaYeHNs
BbIGPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [O] < uHOMKaTop CHOBa NepelaeTr B PexXuM
KOHMrypaumm — Ha undpoBOM AUCTINEee NOSBUTCA HOMEP MPEXHEero BbIopaHHOro MyHKTa MEHIO.

9. C nomoLLpbio knasuw nporpammmpoBaHvs A ¥ yCTaHOBUTL | Crieayowmuii HeobxoaMmbln Ans M3MEHeHUs
MYHKT MEHI0, U T.A4. MOKa BCe HeobXoAnMble NapaMeTpbl Ha AaHHOM YPOBHE, KOHMIypaumn He ByayT U3SMeHeHbI.

10. [Ina Toro, 4ToBbl BEPHYTCS K BbIGOPY YPOBHS KOHMUrypaLUu Heobxoammo HaxaTb knasuwy [O] u
yaepxuBaTtb ee 6onee 3-x CekyHA.

11. Janee BbiGpaTth crefyoLlen ypoBeHb KOHUrypaLuu, KOTOpbIA HYXXHO M3MEHUTb. MMOBTOPUTL MYHKT
5-10. M Tak go Tex nop, noka He 6yayT N3MeHeHbI BCE HYXHble YPOBHUKOHUIypaLmu.

12. Bbi3BaTb ypoBeHb SAVE «5HUE» M coxpaHUTsBce M3MEHEHHbIE 3HAYEHWS B 3HEProHEe3aBUCMMON
namsatTu. [pu coxpaHeHWM napamMeTpoB B 9SHEProHe3aBUCUMMOW NaMsATU BbIXOL W3 YPOBHSA KOHMrypaumm
OCYLLECTBMNAETCH aBTOMaTUYECKN.

13. Ecnn u3MeHeHHble napameTpbl He /COXPaHAIOTCA B SHEproHe3aBWCMMON NamsATh (napameTpel
COXPaHAIOTCH B ONepaTUBHON NamsATH) BbIXOA U3 pexuma KOHUrypauum ocyLLecTBNSeTca AnuTenbHbiM, 6onee 3-x
cekyHa, HaxaTtveM knaeuium [O] unm no ncteyeHn BpeMeHn 2-x MUHYT.

4.7.2 BnoK KOHTpOnNs oWnb0oK

B cucteme BO3MOXHbI OLLUMOKN TPEX TUMOB.
1) «Owmubka Bxopma», Korga 'BXOAHOM CWUFHAnN BbIXOAWT 3a npedenbl AONYyCTMMOro AuanasoHa c
nocnepgytowlen nHaukaumen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owmnbka KanMbpoBKU» — MapamMeTPbl KanMBPOBKM BLIXOAAT 3a AOMYCTVMbIN AUAMA30H.

KonTponupyeTtcsa B peructpax 200 n 202 (201 n 203- ans AIN2) onsi cpaBHeHWs1 ¢ AaHHbIMU Tabnumubl 5.1
AN COOTBETCTBYIOLLEro TMNa gaTunka. BoamoxkHas npuuvnHa — HeBepHO NpoBeaeHa kanvbposka.

MHavkauma paHHOW OlWmMbku  BO3MOXHa Tombko B pexume KOHOUIYPAUUA. TMpyu  Hanuuum
COOTBETCTBEHHOW OLUMOKM BKINOHAETCA COOTBETCTBEHHbIE MHAMKATOPbl A — BepxHui npegen curHana AUT BHe
ponyctumoro AnanasoHa,, ¥ - HWXHUW npefen curdana AL BHe gonycTumoro ananasoHa.

3) «Ownbka' nonb3oBaTensA» npu Kanubposke MMeeT MeCcTO Npu NonuTke 3adaTb NapameTpbl, KOTOpbie
BbIXOAAT 3a 4ONYCTUMbIN AManasoH ANsA 4aHHOro Tuna BXOAHOro curHana. MaeHtnouumnpyetcsa coobienne ErrC Ha
oncnnee NAPAMETP

CoobLuenre, ErrC KBUTMpyeTca NOBTOPHLIM HaxaTuem knasuium [O].

Bo3amoxHble ApUYNHBLI:

- OTCYTCTBME BXOAHOIO cuUrHana;

-HECOOTBETCTBME BbIOPAHHOIO TUNa BXOAHOIO CUrHana yCTaHOBIEHHbLIM NepeMblYKaMm;

- He mpoBoAMnach kanvbposka.
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4.7.3 HasHa4yeHue ypoBHen KOHdUrypaumm

Tabnuua 4.1 HasHavyeHne 1 nHanKauus ypoBHeEW KOHUrypaumm

Abcuucenbl (X) onopHbIX TOYeK NuHeapusaumm curHarna
noaaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNX1
HopMmanusaumm 1 mactabupoBaHus

OpavHaTbl (Y) OnopHbIX TOYeK NnHeapusauun curHana
noaaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNY1
HopManusaummn 1 mactabupoBaHus

Abcumcebl (X) onopHbIX Todek NvHeapu3aumm curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamnbHbIN 6ok LNX2
Hopmanusaumm 1 macutabupoBaHus

OpavHaTbl (Y) 0nopHbIX TOYeK NnHeapusauum curHana
noAaBaemMoro Ha BTOPOW (hyHKLMQHAmbHbIN Brok LNY2
HopManu3aumm 1 maclTabupoBaHus
KanubpoBka curHana nogaBaemoro Ha NepBbI

Ha3HaueHue ypoBHs HasBaHue Muoukauma
HacTpoiika napameTpoB Nepeoro dyHKLMOHaNbLHOro Groka AIN1 H
HopManu3aumm 1 mactTabupoBaHus 1
HacTpolika napameTpoB BTOporo yHKUMOHanbHoro 6rnoka
AIN2
HOPManu3aLmm U MacliTabnuposaHus | NP
HacTpolika napameTpoB dyHKLUMOHanbHoro 6rioka Ne1 FNC1 ,l— ,—, E
HacTpolika napameTpoB dyHKLMOHanbHoro 6noka Ne2 FNC2 F ,—’ ,’_
Hactpoiika napameTtpoB aHanorosoro Bbixoga AO
AOT
(ncnonb3yeTcs Npu yCrioBun 3akasa onumu) D
HacTpolika napameTpoB guckpetHoro Beixoga DO1 DOT1 d D t
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 DOT2 d D t
HacTpolika napameTpoB okHa oTobpaxeHusi Ne1 WND1 d
HacTpolika napameTpoB okHa oTobpaxeHuss Ne2 WND2 d
HacTpolika napameTpoB curHanusauum ALRM ,—
LJ
LJ

e ir-iayc) c

;oo (r-jo (rHa |2 (3 (3|33
7

|1 1 T S I 1 o 1 S 1 | O A

dyHKLUMOHaNbHbIN 610K HOpMaRu3aLuy.u CLH |

MacLuTabrpoBaHus

Koppekuus curHana nogasaeMoro:Ha nepBbiii

dyHKUMOHaNbHbIN 610K HOpManusauumu.un COR1

MacLuTabrpoBaHus

KannbpoBka curHana nogaBsaeMoro Ha BTOpoWn

dyHKUMOHaNbHbIN 6110k HopManusauum n CLI2 |

MacLuTabrpoBaHus

Koppekuusi curHama nogasaemMoro Ha BTOPOM

YHKUMOHabHBIN Briok HopManusauuy n COR2 '

MacLuTabrpoBaHus

Kannbpoeka aHanoroeoro Bbixoga AO |
CALO

(Mcnonb3yetes Npu YCAoBuK 3akasa onuum) [

O6wwue napameTpsl SYS 5

CoxpaHeHvie napameTpoB SAVE 5 LJ

3arpyska napameTpoB LOAD L D H d

B panbHewwem no TekcTy pykoBOACTBa MAET CCbinka Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3aHue YPOBHA, a YY — Homep nyHKTa MeHI0 (CMOTPU PUCYHOK 4.2).
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4.7.4 dukcnpoBaHue HacTpoeK

e YT1OObl M3MEHUTL HACTPOWKM NMapaMeTPOB WM YCTAaHOBKM, Monb3ynTech knasuwamun [A] vnm [V], a
saTem HaxxmuTe knasuwy [Q]. B pesynbTaTe HacTpoiika 6yaeT 3acdukcupoBaHa.

o Heo6Xx0aMMOo MOMHUTB, YTO PUKCALIMSA U3MEHEHWI MPOUCXOANT TOMLKO NO HaxaTum knasuwm [O].

e Ecnv B pexvume KoHdUrypaumm u HacTpoek Obin Bbi3BaH napameTp Ans Moaudukauum, n He
HaXkuMmanacbh HU oHa M3 KIaBuL B TEYEHUE OKOJSI0 2-X MUHYT, nHamkatop nepenget B pexvum PABOTA. [axe ecnn
napameTp 6bin MOANMMLMPOBAH U He Haxumanack knasuiwua [@], To B TeyeHMe OKOMo 2-X MUHYT, MHAWMKATOP
nepenget B pexxum PABOTA v nsmeHenne He 6ydem 3aghukcuposaHo.

e Heobxodumo nomMHUMBb, 4YTO nNocne npoBedeHus Moaudmkauum Heobxoamume, NPoOM3BECTU 3anuch
napameTpoB (KO3(PPULMEHTOB) B IHEPrOHE3aBMUCUMYIO NamsATh (CM. pa3gen 4.7.5), B TPOTUBHOM cilyvyae BBeAeHHas
WHGOpMaUusi He ByoeT coxpaHeHa Npu OTKIMIOYEHUN NUTAHUS MHOUKATOpa.

4.7.5 Pa3pelueHue KoH(pUrypmpoBaHua niaukatopa no cetmn ModBus. 3anucbk napameTpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 3HEProHe3aBMCUMOMN MaMATH.

KoHdurypupoBaHne nHamkaTopa Nnpou3BoanTCs Kak ¢ nepegHen naHenn uHAmKaTopa, Tak U Mo NpoToKony
ModBus (RTU). Yepes mnHTepdenc KOHUIypMpoBaHMe NpOM3BOAUTCS C MOMOLLBIO MPOFPaMMHOIo MpUIoXeHUs
MUK-koHdurypaTtop (pacnpocTtpaHsietcss 6ecnnatHo) unu yepes SCADA cuctemy.

Ona Toro u4Ttobbl M36exaTb He CaHKUMOHWPOBAHHOIMO W3MEHEHWs MapameTpoB KoHUrypauum 4vepes
UHTEpPdENC CyLLEeCTBYET ypo8eHb 3awumbl OOCTYNa K peructpaMm KOHMWFypauun. 3anpeTtuTb UNu paspelunTb
AOCTYN K 3TUM perncTpamMm MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOHUrypauun nHavkatopa.

4.7.5.1 Pa3pelwweHus koHdurypupoBaHus no cetn ModBus.

PaspelueHunsa koHdurypmposaHms no cetn ModBus paspeluaeTca Ha,BepxXxHeM ypOBHE 3anncbio B PErMCTp
16 3HayeHus «1». Ecnn B aTom pernctpe HaxoamTcsa «0», TO KOHUIyprpoBaHWe Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepegHen naHenu uWHOMKATOpa paspelleHVe NPorpaMMMPOBaHUSA  OCYLLECTBNSAETCS Ha YpOBHE
KoHdpurypauumn LOAD npm Beibope napametpa LOAD.00=0001.

HeobxooMMO NOMHUTB, YTO MOCME 3arpy3kuM KoHdurypaumm "no cetu, Heobxoaumo caenaTtb 3anucb
napameTpoB B 3HEPro3aBNCMMOWN NaMATH.

4.7.5.2 3anncb NapameTpoB B 3HEProHe3aBUCUMYIO NaMATb.

3anncb NnapaMeTpoB B 3HEPrOHE3aBUCUMYIO NAMATE [IpPouU3800uUMmcs criegyowmum obpasom:

1) npon3BecT MoaudmrKkauuo Bcex HeO6XoaUMbIX flapamMmeTpoB.

2) yctaHOBWTb 3HaveHne napameTtpa SAVE.01'=0001.

3) HaxaTb knasuwy [O].

4) Ha gucnnee MAPAMETP noseatcsa cumBornbl "Suru”, ykasbiBas 0 TOM, YTO MPOUCXOAMT onepauunst
3anncu B 3HEProHe3aBMCMMYO NaMATb.

5) nocne ykasaHHbIX onepauui, byaeT npouseBedeHa 3anncb BCeX MOAUMULMPOBAHHLIX NapameTpoB B
3HEeproHesaBMCMMYIO namsaTb. locne nNpoBegeHus 3anvucu napameTpoB uHAaukaTop nepenaet B pexum PABOTA.
Mocne 3anucu napametp SAVE.01 aBTomaTnyeckm yctaHaBnmeaeTtcs B 0000.

4.7.5.3 3arpy3ka napamMeTpOB U3 3HepPro3aBUCMMON NaMATH.

[ns 3arpy3ku napameTpoB HAaCTPOEK Nonb3oBaTens Heo6XxoaAMMO:

1) yctaHoBuTL 3HaYenus.napametpa kOAD.01=0001,

2) HaxaTb knasuwy [O],

3) Ha gucninee NMAPAMETP nossatca cumsonsl " Ld u", yka3elBass 0 TOM, 4TO nNpoucxoauT onepauums
3arpysku nonb3oBaTenbCKUX HAaCTPOEK.

4) nocne ykasaHHbLIX onepauuin OyaoyT 3arpyxeHbl BCe Mornb3oBaTernbckue HacTpoiku. lMocne 3arpysku
napameTtp LOAD.01 aBtomartunyecky yctaHaenueaetcs B 0000.

4.8 3arpy3Ka 3aBOACKMX HaCTPOEK MHAMKaTOopa

Ons 3arpy3ku napamMeTpoB HaCTPOWKW NpeanpuaTUSa U3rotoBuTens (ycTaHOBKa 3aBOACKUX 3HAYEHWi no-
ymMonyaHuie) Heobxoammo:

1) yctaHoBUTL 3HayeHus napameTpa LOAD.02=0001,

2) Haxarts knasmwy [O],

3) Ha pgucnriee MAPAMETP nosiBatca cumBonbl "Ld F", ykasbiBass 0 TOM, YTO MPOMCXOAMT onepauums
3arpy3ku 3aBOACKUX HAaCTPOEK.

4) nocne ykasaHHbIX onepauui OyayT 3arpyxeHbl BCe 3aBOACKME HacTpouiku. Mocne sarpyskvu napameTp
LOAD.02 aBTomaTtnyeckn yctaHasnusaetca B 0000.

Heob6xo0umo noMHUMB:

1) 4TO Mocne 3arpysku HacTPoeK MUp HeoGXoAMMOCTU HeoGXOAUMO MPOWM3BECTM 3anuCb NapameTpoB B
3HEproHesaBNCUMYO NaMsATb (CM. pasgen 4.7.6), B MPOTMBHOM Ccriyyae 3arpykeHHasi MHGopMauus He OyaeT
coxpaHeHa npu OTKINIOYEHUN MUTaAHUS nHOUKaTopa;

2) nocne 3arpysku 3aBOACKMX HACTPOEK, HACTPOIKK Nosb3oBaTens 6yayT NoTepsiHbI;
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3) ecnu 3anucb B MaMsATb He MPOU3BOAMNACL, TO MOCMe BbIKMOYEHUS MUTAHUA, B NamsaTM OCTaHyTCA
cTapble HaCTPOWKY.
4) 3aBOACKME HAaCTPOMKM NOMNb30BaTENb U3MEHUTb HE MOXKET.

4.9 NMopsapnok HaCTPOMKKN aHaNoroBoro Bxoga v aHanoroBoro Boixoga

Mpu HacTpolike N NepecTpoiike ¢ OQHOro TMMa BXOAHOrO CUrHarna Ha gpyron Tun, Heo6xoaumo NpuBeCTU B
COOTBETCTBME CreayoLlee:

- NnapameTpbl MEHI0 KOHUrypaLum, oTeevatoLme Tuny BXOAHOro curHana,

- NOMOXEeHWsA NepeMblYek Ha nnaTe npoleccopa (yCTaHOBMEHHON BHYTPU MHAMKAaTOopa).

Tunbl BXOAHBIX CUrHaNOB, 1 MOMIOXEHNS NepeMblveKk NpuBeaeHsl B Tabnuue 4.2.

Tabnuvua 4.2 — lNMonoxeHns nepemMblvek A8 pa3HbIX TUMOB BXOAHbIX CUrHamNoB

TUN BXOAHOFO CHrHana MapameTp meHio MonoxeHune nepemblyek Ha NNaTe npoueccopa
KOHdpUrypaumm (pucyHok 4.3)
AnanoroBbin Bxog Al (JP1, JP2, JP3)
OT 0 mA o 5 MA  RBXx=400 Om AIN1.00=0001 JP2[1-2], [7-8] JP1[3-4], JP3[5-6]
Ot 0 mA go 20 MA, RBx=100 Om AIN1.00=0001 JP2[1-2], [5-6] JP1[3-4], JP3[5-6]
Ot 4 mA o 20 mA, RBx=100 Om AIN1.00=0001 JP2[1-2],.[5-6] JP1[3-4], JP3[5-6]
Ot 0B go 10B, RBx=25 KOm AIN1.00=0001 JP2[2-4],[5-7] JP1[3-4], JP3[5-6]
Ot OmMB o 75 mB AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
Ot OmB go 200 mB AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[3-4]
OT0Bpo2B AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00=0003 JP2[1-2], [5:7] JP1[1-2], JP3[3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C AIN1.00=0004 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCM rp.23, oT MuHyc 50°C go nntoc 180°C AIN1.00=0005 JP2[1-2],15-7] JP1[1-2], JP3[3-4]
TCI1 5001, Pt50, ot munyc 50°C go nntoc 650°C AIN1.00=0006 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCI1100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C AIN1.00=0007 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCI rp.21, ot MmuHyc 50°C go nntoc 650°C AIN1.00=0008 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TXK (J), ot 0°C go nntoc 1100°C AIN1.00=0011 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXK (L), ot 0°C po nntoc 800°C AIN1.00=0012 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN1.00=0013 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN1:00=0014 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TMM10 (S), ot 0°C go nntoc 1600°C AIN1.00=0015 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00=0016 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0017 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]

MpumeyvaHus.

1. MMonoxeHne nepemblvek AN HACTPOWKM :@HANOroBbIX BXOAOB [AOMMKHO COOTBETCTBOBATL MOSIOXEHWIO
nepemMblyek Ha aHarioroBOM BXOAe Ha ‘Mnare npoueccopa, a Takke COOTBETCTBOBaTb HOMEPY napameTpa MeHIo
KOHMrypaumnm aHanoroBoro Bxoaa, OTBEYatoLWero 3a TMn BXOL4HOTO curHana.

2. CmelleHne BxogHoro curHana 4-20MAycTaHaBnnBaeTcs NporpaMmMHo.

3. XapakTepucTukun TUMOB 'BXOAHLIX CUFHaNOoB NpuBeaeHb! B pasaene 1.

4. Mopsaok kanubpoBkM BXOAHBIX aHaNoOroBbIX CUrHanNoB npusedeH B pasgene 5.

Mpwn HacTpolike n NEPECTPONKe.C OJHOMO TUMNa BLIXOAHONO CUrHana Ha Apyron Tun, Heob6XxoanMo NpUBECTM
B COOTBETCTBME MOMOXEHNE NePeMbIMKN Ha MOAYe aHanoroBoro Bbixoda (YCTaHOBIEHHOM BHYTPU MHAMKATOpa).
TWnbl BEIXOAHBIX\CUTHANOB; M MONOXEHUS MepeMblvK/ NpuBeaeHsl B Tabnuue 4.3.

Tabanua 4.3 - NonoxeHus nepemMbiveKk gna pasHbIX TUNOB BbIXOAHbLIX CUTHAN0B

K lMonoxeHne nepemMbIYKM Ha
oA BbixoAa npu
Tun BbIXOAHOFO cUrHana moAyne aHanoroBoro Bbixoaa
3aKka3e MHAuUKaTopa
(puc.4.4)
AHanoroBbIf Bbixog AO
OT 0 MA go 5 MA,] RH <2000 Om 1 J11[2-3]
OT0MA 1020 MA, RH <500 Om 2 J1[1-2]
Ot 4 MA 00 20 MA, RH < 500 Om 3 J1[1-2]

MpumeyaHne.

1. MNopsanok kanMbpoBKM BLIXOAHOIO aHANOroBOro curHana npveeaeH B pasgene 5.

2. MNpn HeobXOAMMOCTN HACTPOMKN aHanoroBoro Beixoda Ha curHan 0 B — 10 B, yctaHOBKM nepemblyek 1 kanvbpoBka
npoussoguTcs Ha curHan 0 MA — 20 MA, a Ha pa3beM napannenbHO KreMmaMm, BnamBaeTcs HopMupytoLwmin pesuctop 499 Owm.
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Mepembiukn JP1, JP2 1 JP3 gna HacTporkn
BbIOOpPA TMNAa BXOAHOrO CUrHana

Mnata

' aHanoroBoro
WH BbIxoaa(puc.6)

Mepembluka J1 ons
BblbOpa AnanasoHa
BbIXOAHOIO aHarnoroBoro
curHana

PucyHok 4.3 — lNonoxeHne nepemMbIveK Ha nnaTe npoieccopa
a) OCHOBHas nraTta npoueccopa; 6) nnaTta aHanoroBoro BbIXoAa.
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5. KannbpoBkKka u npoBepKka UHOQUKaTopa

KaHM6pOBKa MHOMKaTOpPa OCYLLEeCTBIIAETCA:

e Ha 3aBoae-n3rotoBuTeEnNe Npu BbiNycke MHAMKATOpa
e [Tonb3oBaTtenem:

- MPU CMeHe Tuna AaTyuka,

- NPV NOAroTOBKe K noBepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsanok KanuGpoBKU BXOAOB ANSA NOAKMNIOYEHMA AOAaTYMKOB,C BbIXOAHLIM CUrHarom
MOCTOSAHHOIO TOKa

1) B pexxume koHgpurypaumm yctaHosute napameTtp CLI1.00(CLI2.00) " KannbpoBka Ha4anbHOro 3HayYeHus
cyrHana nogaBaeMoro Ha nepBbli (BTOPOW) (OyHKUMOHAmbHbIA OOk Hopmanusauuu n, macltabupoBaHus "
MopkntounTte k aHanoroBomy Bxogy Al mHoukatopa UTM-110H  00pasuoBbii MCTOYHUK MOCTOSIHHOrO TOKa U
yCTaHOBUTE BeENWUYMHY curHana pasHyto 0 MA (M 4 MA) B 3aBMCUMMOCTM OT, TMna BXOAHOrO CUrHana KaHana,
cooTeeTcTBytoLyto 0% AnanasoHa.

BoamMoxHbI ABa BapunaHTa KaJ'IVI6pOBKVIZ

- py4Hasi kanubpoBka OcyLLecTBNsAeTCs Haxxumas knasuwn [A] unu [ V] ycTtaHoBMTE Ha AUCNNee 3HAYEHNe
Al B TexHMYecknx egmHuuax, cootseTcTaytowee 0%. HaxaTtb knaBuLly [O].

- a8momamuyeckas OCyLLeCTBNSETCA HaxmuTe knasuy[O]. Mpu HaxaTum codeTaHns knasuw [A] + [V]
BKIIOYaeTCs aBToMaTuyeckasi kKannbpoBka Hyns, 4To conpoBoxaaetes muraHnem uHaukatopos “MIN’-“MAX”. Tpu
mMuraHum nHaukatopos “MIN”-“MAX” HyXHO nodaTb Ha BXOA,.CUrHam KOTOPbIM COOTBETCTBYET PeKOMeHOOBaHHOMY
Havany wkanel (cmM.Tabn.5.1) n HaxaTe codveTaHve knaBuw [A] + [V]. KoadbduumeHT kannbpoBku Hyns
dmKecrpyeTcs aBTOMaTUYECKN.

2) B pexume KoHdurypauum yctaHoute napametpr€LI1.01(CLI2.01) "KanmbpoBka KOHEYHOro 3HayeHust
CMrHana nogaBaemoro Ha nepsbii (BTOPOK) PyHKUMOHaRBHBIV 60K HopManu3auum n macwtabuposaHus .

3) YcraHoBUTE BENMUYUMHY curHana paBHyto 5 MA, (nnv 20 MA) B 3aBMCMMOCTM OT WCMOSTHEHUST KaHana,
cooTtBeTcTBytoWY0 100% AuanasoHa. Haxumas, knasuwn [A] vnn [V] ycTaHoBUTE Ha gucnrnee 3HaveHue Al B
TeXHUYeCkMX eguHuuax, cootsetcteytoliee 100%. HaxaTb knaBuwwy [O].

4) ins 6onee TouHoI kanNMGPOBKM KaHana NoBTOPUTE onepaLmmy HECKOIIbKO pas.

Heob6xodumo nomHums, YTO' mnocne nposeneHnd KaJ'IVI6pOBKVI Heobxoanmo npon3sectn 3anucb
napameTpoB B 3HepProHe3aBMCUMYO RMaMATb, B NPOTUBHOM Criyvyae BBeOEeHHadA MHdI)OpMaLMH He 6yp,eT COXpaHeHa
NpU OTKIMKYEHUN NUTaHNA NHAUKaTopa.

3AMEYAHUS 110 OMNEPALUSAM- KAJINBPOBKN

B npouecce py4How kanmbposku He TpebyeTcs TouHoro paseHcTBa curHanos 0% u 100% guanasoHa.
Hanpumep, MoxHO npoBOAWTbL kanubposky Ans curHanoB 2% u 98% pavanasoHa. BaxHo nuwb TO, 4TOOBLI MO
LUMPOBOMY MHAOMKATOPY YCTAHOBUTL 3HAYeHWe, MakCcMmarnbHO Orm3koe K YCTaHOBIIEHHOMY 3HAYeHMI0 BXOAHOro
curHana.

[na noBbilWeHNs 'TOYHOCTM W3MEpPEeHMs BXOAHbIX aHaroroBbIX CWUrHanoB [ornyckaeTcs Kanubposky
Npon3BOANTL ANs BCELieny Mpeobpa3oBaHns curHana ¢ y4eToM BTOPUYHBIX NpeobpasoBaTtenei CMrHanos.

Hanpumep, Ansa.exogHom uenu: damyuk — rpeobpasosamesib — uHOukamop WUTM-110H wnCTOYHUK
06pasLoBOro curHana noAknioYaeTcs BMECTO AaTvuka, a onepauus KanmbpoBKM BXOGHOMO CuUrHana npovsBoamTcs
Ha nHamkatope M'TM-110H.
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5.1.2. Nopsinok kKann6poBKM BXOAOB AJIsl NOAKIIOYEHNS AaTYNKOB TEPMOMETPOB CONPOTUBIEHNSA
lNopsidok kanubpoeku exo008 Orisi NOOKIYEHUS Oam4yuKkoe mepmomempos corpomueneHus TCM 50M:

1) B napameTpe koHdpurypaumm AIN1.00(AIN2.00) yctaHOBUTL:
Twvn gaTynka 0003
MonoxeHne geummanbHOrO pasgenuTensi, HUXKHUA U BePXHWIA Npeaen pasmaxa Lkanbl ycTaHaBnMBaeTcs
aBTOMaTM4eCKN COOTBETCTBEHHO Tabnuubl 5.1

2) MMopkniounmTb MarasuH conpotmereHnn MCP-63 (MCP-60M wnu aHanormyHbli  MHOUKaTop C
aHanorMyHbIMM  XapakTepUCTMKaMU He XyXe YyKkasaHHbix) Kk Bxogy Al BMecTo noakmyYaemMoro patyvka
TepMonpeobpazoBaTensi CONPOTUBMEHMS COMMAacHO CXEME BHELLHUX COeaVHEHWI (CM. Npunoxenre B).

3) Ha marasvHe conpoTuBreHuid yCTaHOBUTb 3HaYeHMe COMPOTUBIEHWS AN BbIOPAHHOFO Tuna AaTyvka
39,22 OM, COOTBeTCTBYIOLLEE HaYanbHOMY 3HauyeHuto. HaxaTb knasuwy [O]. Cm. Tabnuiy’5.1.

4) B pexwvmMe koHurypaumm yctaHoButb napametp CLI1.00(CLI2.00) "KanubpoBka Ha4anbHOro s3HavyeHuns
CurHana nogaBaeMoro Ha nepBbli (BTOPOM) pyHKUMOHanbHbIA Gnok HopManu3auuu M maclutabupoBaHus'.
Haxumas knasuwmn [A] unu [V] ycTaHoBUTE Ha UUMGPOBOM Auchnee 3Ha4YeHUe, COOTBETCTBYIOLLEE TeMnepaTtype
Hauana wkansl Npu kanubposke "-50,0°C". HaxaTb knasuwy [O].

5) B pexume koHdurypaumm yctaHoBute napametp CLI1.01(CLI2.01) " KannbpoBka KOHEYHOro 3Ha4eHus
curHana nofgaBaeMoro Ha NepBbIi (BTOPON) OYHKLMOHAmbHbIM OM10K HOpManu3auun U MaclutabrpoBaHus .

6) Ha marasvHe conpoTVMBMEHWI YCTaHOBWUTE KOHEYHOe 3HadeHue,ConpoTMBIIEHNS Npu Kanmbposke Ans
BblIGpaHHOro Tuna gatyvka 92,77 Om.

7) Haxunmas knasuwmn [A] vnum [ V] ycTaHOBMTL Ha AMCNNEe 3HaJYeHune, COOTBETCTBYIOLLEE KOHLY LUKanbl
npw kanubposke "200,0°C". Haxatb knasuwy [O].

8) [insa 6onee ToYHOW kanMBPOBKM kaHamna NoBTOPUTE OnepaLMM HECKONbKO pas.

5.1.3. KanubpoBka Bxoga Ans NoAknvYeHUs A4aTinkoB TepMomMeTpoB conpoTtuBneHus TCM 100M,
TCn 100M, TCN 50N

Kannbposka Bxoga npov3BoanTcs aHasornyHo kanmnbposke Bxoga TCM 50M, 3a ucknioyeHnem yCTaHOBKU
WHbIX 3Ha4YeHW Havana v koHua wkansl Ans TCH, HavyanbHbIX Y KOHEYHbIX 3HAYEHWI CONPOTUBIIEHUI HA MarasvHe
conpoTuerenus (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKka aHanoroBoro.-BxoAa ansi TepMo3fieKTPU4ecKux npeobpasoBartenei

[nsa Tepmonap npu kanubpoBKe yCTaHOBUTL TUN Tepmonapsbl. K knemmam kanubpupyemoro aHanorosoro
BXOAa NOAKMIOYUTL KanubpaTtop.HanpskeHuspHanpumep anddepeHumanbHbin BonbTMeTp B1-12 nnu aHanornyHbIi
npubop C aHanoruyHblMu « xapaktepucivkamu. [lanee «kanubpoBaTb KaHam aHanornMyHo TepMoMeTpam
COMPOTUBIEHNS, YCTaHaBNMBas, HaYarnbHble W KOHEYHbIE 3HAYeHUS HamnpsKeHWn, KOTOpble COOTBETCTBYIOT
HavanbHOMY 1 KOHEYHOMY 3HaYEeHNIO LLKasbl BbIOpaHHOW Tepmonapsel (cMm. Tabnuuy 5.1).

MprumevaHne: ABToMaTnyeckasi KOppeKuMsi XONoA4HOro cnasi gorbkHa ObiTb oTkntoveHa AIN1.07=0000.
3HayeHve TemnepaTypbl B PEXUME PYYHOWN KOPPEKLUN YCTaHOBUTL Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAYyeMble npeaernbl KanubépoBKY

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBKK

Koa Bxona Twn ATk MpepenbHbie 3Ha4YeHUs
A ’ MpagupoBoyHas MpeaenbHbie UHAULMPYEMble BXOAHOTO curHana npu
AvanasoH XapaKTepucTuka 3HAYEHMs NPy KanMbpoBKe kanubposke uHANKaTopa
BXOQHOrO
n HCX MHOUKaTopa
NapameTp curHana
Hauvan. KoHeuyHoe
3HaYeHue 3HayeHue
Ot 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA po 20 MA 0.mMA 20 mA
Ot 4 MA oo 20 MA 071 0,0 % 8o 100,0 % 4'mA 20 vA
0001 OT0Boo10B JnHeHasn WUIN B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
OT0Bpo2B egnHnyax® 0B 2B
Ot OmMB go 75mB o,mB 75 mB
Ot OMB o 200mB 0 mB 200 mB
OT1 0 MA go 5 A KeagpaTudHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 MA po 20 MA (Bxoa kanm6pyetcs Ot 0,0 % po 100,0 % 4 MA 20 A
0002 OT0B oo 10B KaK J'IVIHeI7IHbII7Iy sarem WY B YCTAHOBIEHHBIX TEXHNYECKUX 0B 10B
OoT0Bpoo2B ’ eavHuLax* 0B 2B
Ot OMB po 75mB ycTaHaBnnBsaeTCs 0 mB 75 mB
OT OMB o 200mB_| KB3APATUHAS Wkana) 0 mB 200 MB
0003 TCM 50M, Wi0=1,428 Ot muHyc 50,0 °C go.nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W490=1,428 Ot muHyc 50,0 °C go mnkoc 200,0 °C | 78,450 om 185,550 om
0005 TCM Mp.23 Ot MuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCHN 500, W1p0=1,391 Ot muHyc 50,0 °C go natoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Oz.muHyc.50,0.°C go nntoc 650,0 °C | 39,975 om 166,910 om
TCnN 10001, W1g0=1,391 Ot muHyc 50,0 °C o nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 0,00390 Ot MurHye.50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot MmuHyc 50,0 °C go nntoc 650,0 °C | 79,950 om 333,820 om
0008 TCnN p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA go 20 MA | (Bxog kanmbpyetcs 0 MA 20 mA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN,BaTem Ot 0,0 % go 100,0 % 4 MA 20 mA
0009 OT0B oo 10B ycTaHaBnMBaeTcsa MM B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
OT0Bpo2B NnHeapu3oBaHHasi eguHuuax 0B 2B
Ot OmMB go 75mB wKkana, cM. pasgen 0 mB 75 vB
Ot OMB o 200mMB | 5.2) 0 mB 200 mB
JlnHeapu3oBaHHas
Bxopn kanubpyetes kak
TNHENHbIV; 3aTemM
0010 Tepmonapa yCTaHaBnuBaeTcst [uanasoH Tepmonapbl
NMHeapU3oBaHHast
LKkana, CM. pasgen
5.2)
0011 (Tf)p""°”apa PR ki () OT 0°C a0 nmioc 1100°C OmB | 63792 wmB
0012 (Tl_e)p“""”apa XK i (L) OT 0°C fo nrioc 800°C OMB | 66,442 mB
0013 (TEe)pMO”apa TXKH | ¢k (E) OT 0°C 30 nrioc 850°C OMB | 64,922 uB
0014 (TKe)p""°”apa XA Lxa k) OT 0°C 30 nrioc 1300°C OmB | 52,410 uB
0015 %ﬁlﬁ’_l"’;%”(aé’f‘ TMM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 wB
0016 (TBe)pMO”apa TP 1P (B) OT 0°C Ao nnioc 1800°C OmB | 13,591 mB
0017 (T/f_ﬂ")""”apa TBP | 18P (A-1) OT 0°C 30 nrioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuus nokasaHuin AaTyMka TepMOKOMMNeHcauuu

[aTunk TepmokoMneHcaumm (Bxo4 TeMnepaTypHON KOMMNEeHcaunmM XonogHoro cnasi Tepmoriap) YCTaHOBIEH
Ha TbINIbHON CTOPOHE UHAMKaTopa.

C nomoubto napametpa SYS.13 cmellaroTcs 3HadeHus nonyyaemble ot gatumka TKXC. B gaHHOM MeHio
uncpoBo AnCnnen NokasbiBaeT 3HAYEHWE TemnepaTypbl MONy4YeHHOEe OT AaTtyMka, KOTOpoe Mpu HeobGXoaAMMOoCTH
MOXHO OTKOPPEKTUPOBATL C MOMOLLIO KIaBuLL NporpaMmmMupoBaHust A V.
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Hanpumep, ecnn Temnepatypa wusmepsiemon cpean 40,5°C, a wuHamkaTop nokasbiBaet 40,8°C, TO
HeobxoamMmo 3arTi B MyHKT MeHo SYS.13 u knaeuwer [ V] yMeHbWNTL 3HavyeHnss TemnepaTtypbl ¢ 40,8 go 40,5.
HaxaTb knaeuwy noateepxaerns [O] 1 coxpaHUTb U3MEHEHUs B COOTBETCTBYIOLMM NyHKTE MEHIo (CM. pasgen
4.7.5).

5.1.7 Koppekuus curHanos All n Al2

Ocnn npyM HeobXxoAMMOCTU HaM HYXHO CKOPpEKTMpOBaTb BXOOHOW CUrHanm HeobxoAMMO MCronb3oBaTb
cnepytowme nyHkTel MeHto Corl unu Cor2. [lapameTtp Cor1.00(Cor2.00) pnaeT BO3MOXHOCTb KOppekTUpoBaTb
camon curHan, a B napameTtpe Cor1.01(Cor2.01) BBoANTCA 3Ha4YeHue KoadduumeHTa koppekummn. MNpu cmeHe
napametpa Corl.00(Cor2.00) Ha askpaHe uHOMUMpyeTcs 3HadveHue PV=PV+A. [lpu cmeHe, napameTpa Corl.01
(Cor2.01) Ha aKpaHe NHAMUMPYeTCH 3HavYeHne A (CMeLLeHne BXOLHOTO curHana).

Hanpumep, ecnun ypoBeHb XMOKOCTM B eMKOCTV 9,5 MeTpoB No MoKasaHWsM MHAMKaTOpa, @»MepTBas 30Ha
ctaHoBuTb 20 cM, TO 3agaem 3HadeHune napametpa Cor1.01=00,20. Ha gucnnee 6yaet uHAMLUPYBATCH 3HAYEHWE
9,7M. KOTOPOE COOTBETCTBYET NPaBUIILHOMY YPOBHIO.

5.2 JluHeapusauunsa aHanoroBbix BxoaoB Al1 u Al2

®YHKUMA NMHeapu3auuMu noauvHeHa MepBoMYy M BTOPOMY (DyHKLMOHANbHOMY GfIOKy Hopmanusauuv u
MacluTabupoBaHus. JIMHeapusaums gaeT BO3MOXHOCTb MPaBUITbHOMO (DM3UYECKOTO. MPEACTABIEHNS] HENMHENHbIX
perynupyemMbix 1 ©amMmepsieMbiX NapameTpoB.

* C noMoLwbto nuHeapu3ayuu MOXHO npou3goduma, HarnpuMep, U3MepeHUe eMKocmeu 8 umpax, Mempax Kybu4eckux
unu Kunozspammax npodykma, 8 3agUCUMOCmU Om U3MEPEHHO20 8XO0H020 CUeHana ypoeHs 8 emkocmu. B uHOukamope UTM-
110H omnuyumensHol 0COBEHHOCMbLIO ecmb mo, Ymo rpu ebibope napamempa-WND1.00(WND2.00)=0002 (0sa okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoums Ha napamemp 6e3 nuHeapu3ayuu, komopsili 6y0em dasamb 3Ha4YeHue
yposHa 8 emKocmu. Bmopoe OKHO Hacmpoumb Ha fuHeapu3uposaMbili napamemp (cpusudyecku o0Ha u ma xe 8xodHas
8e/nuyuHa), komopniti 6ydem 0agamp 3Ha4YeHUe eMKOCmU 8 umpax, Mempax.Kybudeckux unu Kunoepammax npodykma. Takum
o6pasom, nepekmoyeHuem knasuwu [O], Moxem Habrwdamb 3aypPosHEM-U-00BLEMOM 6 KOHMPOMUPYeMOil eMKOCMU.

anI MHOWKauun nMHeapmsmpyeMOVl BeENMMYKNHbI, onpeaendrolnMn napaMmeTpamMmn aBniATCA Ha4valbHOE U
KOHe4yHOe 3Ha4eHue LWKanbl (I'IpOLI,eHTHOG OTHOLWIEeHUEe K Ounanas3oHy M3MepeHI/I$|), noroXxeHune pgeunmMmarnbHOro
pasgenntena, a TakKke 3KBUAUCTAHTHble OMOopHble TOYKU —JiMHeapunsaumn. KpVIBaﬂ NIMHeapusauun wunveet
«npenomMneHnsa» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3auum

Hanpumep, napameTpbl NuMHeapu3aumu - yHKUMOHANbHOrO 6Grioka Hopmanu3auuMu macluTabupoBaHUs

crnepyioLume:
KoHgpuzaypauyus nepeozo u emopozo 6s10Ka
AIN1.00(AIN2.00) =0009 - Twn wkanel - NMHeapu3oBaHHas
AIN1.06(AIN2.06) Konun4yecTBo y4acTkoB NMHeapu3aumm
AIN1.03(AIN2.03) [lonoxeHue geumMmanbHOro pasgenutens npu nHavkauum
A6cyucchbi oropHbIX MoYyekK JJuHeapu3ayuu
LNX1.00(LNX2.00) ABcuuncca HavanbHoro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcuucca 01-ro yyacTka
LNX1.02(LNX2.02) Ab6cuuncca 02-ro yyactka
LNX1.18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2:19) Abcumcca 19-ro yyacTka
OpJduHamabi OrOPHBIX MOYEK JITUHeapu3ayuu
LNY1.00(ENY2.00) OpgauHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpawuHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpguHaTta 18-ro yyacTtka

LNY1.19(LNY2.19) OpgwuHaTta 19-ro yyacTtka
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5.2.2 OnpeaeneHne onopHbIX TOYEK JIMHeapuU3aLuum

5.2.2.1 OnpederneHue Konuyecmea y4acmkoe fuHeapusayuu

Mocne onpepeneHns HeobxoouMOE KONMUYECTBO Y4YacTKOB IMHeapu3auun Heobxogumo 3apatb 37O
3HauyeHue B napameTpe AIN1.06(AIN2.06). NMpeaensl usameHeHusa napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBOAE 3Ha4veHust oT 20 go 39 B napameTp AIN1.06, nepeble 20 ToYeK NMHeapum3almm BBOAATCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TO4Yek Ha ypOBHE NuHeapu3aumMu BTOporo Groka Hopmanusauuun u
macwtabupoBaHus LNX2 n LNY2. Mpu atoMm, AeuumanbHblii pasgenutens (3anstas) ans yposHe LNY1 n LNY2
OepeTcs C ypOBHSA HACTPOWKKN 1epeo20 PYHKLMOHANbLHOro 6roka HopManusauum u MmacwtadbmpoBanHus AIN1.03.

! Mpu wncnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapu3auum Ans nepBoro 6Groka Hopmanu3auun wu
MaclTabvpoBaHus, NMHeapm3aumsa BTOporo 611oka HopManu3auum 1 macliTabmpoBaHus HeBO3MoOXHa!

Bbi6op HeobxoaMMOoro KonmM4yecTsa y4acTKOB NIMHeapv3aummn Nnpon3BoanTCS U3 coobpaykeHusi obecneveHuns
Heo6Xo4MMON TOYHOCTU U3MEPEHMSI.

5.2.2.2 OnpedernieHue 3Ha4YeHUl OMOPHbIX MOYEK IUHeapusayuu

[nsa kaxgoro 3HavyeHus nHavumpyemoro BxogHoro curHana Yi (B TeXHUYeckux eanHuuax ot MuHyc 9999
0o 9999 c yyeTOoM AeuMManbHOroO pasfenuTensi) BbIYUCIIUTL COOTBETCTBYHOLIYIO (PUSUMYECKYID BENUYMHY K3
COOTBETCTBYHOLUNX (PYHKLUMOHANbHbIX (rpagupoBOYHbLIX) Tabnuu. OTO MOXHO caenaTb  Takke rpaduyeckn ums
COOTBETCTBYHOLLEN KpUBOM (MPU HEOOXOAMMOCTU WHTEPMNONMPOBATb) M 3afaTh 3HAYEHUE ANs COOTBETCTBYHOLLEN
OMOPHOW BENMUYUHBI BXOAHOrO dhmnsmydeckoro curHana Xi (B %, ot 00,00% £o 99,99%).

CootBetcrtBytowme 3HaveHus Xi (B %, ot 00,00% po 99,99%) BBoaAaTCcA B napameTpax:

A6CHUCCbI OIMOPHbIX MOY4YeK JIuHeapu3ayuu

LNX1.00(LNX2.00) ABcupncca HavanbHOro 3Hayenus (B % OT BXOAHOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1.18(LNX2.18) A6cumcca 18-ro yuacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBytowme 3HaveHuss Yi (B TexHWYEckux. eauHmuax ot muHyc 9999 po 9999 c¢ ydyeTom
JeuvManbsHoro pasgenvTenst) BBOOATCA B NapaMeTpax:

OpduHamsl OMOPHLIX MOYEK SIUHeapu3ayuu

LNY1.00(LNY2.00) OpauHaTa HavasbHOro 3HaYeHus (curHan B Tex. ed. oT MyuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpauHaTta 01-ro ydqacTtka
LNY1.02(LNY2.02) OpguHata 02-ro yyactka
LNY1.18(LNY2.18) OppguHaTta 18-ro yyactka
LNY1.19(LNY2.19) OpguHaTta 19-ro yyacTtka

5.2.3 Npumepbl NnuHeapusauum curHanos

MNpumep 1. INluHeapusaums curHana, nogaBaeMoro Ha nepBbiv (PyHKLUMOHaNbHbIW GroK
HopManu3auuu n macwTabupoBaHus, NpeacTaBreHHas rpaduyecku (Kpueomn)

WHavumpyemoe 3HayeHve B PeanbHas xapaktepuctuka,
TEXHUYECKUX eaVHULax npeacTaBneHHas rpaduyecku
°C A
OppguHaTta
3-ro yyacTtka N 999,9
JlnHeapuso-
o 750,0 3-7yu. BaHHas
povHata Xapakre-
2-ro yyactka | ] pucTUKa
2-n yu N
OppguHaTta 350,0 100%
BXOOHOrIoO
1-ro yyactka
curHana
1-7 yy.
| o X
| I
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumcca Abcuuncca Abcumcca

3Ha4vyeHne 1-ro yyactka 2-ro y4acTtka 3-ro yyacTtka
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KoHgpueypupyembie napamempsi Osisi npumepa 1:

AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHanumpyeTtcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHamumpyeTtcsa «350,0»)
AIN1.03 =000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (MHanumpyeTcsa «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (mHanumpyeTcsa «999,9»)
Mpumep 2. JNlnHeapusauma curHana, nogasaemMoro Ha BTopon pyHKUMOHanNbHbIN 6ok

HOpManusaunm n MaCLLITEGMpOBaHMH, npeacTaBlieHHasn I'pa,D,VIpOBO‘IHOVI Tabnuuen

JInHeapusaums curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TI1M68, n nogasaemoro. Ha Bxoa Al yepes
HOpMUpPYOLWKIA Npeobpa3oBaTenb, Anana3oH naMepsiembix Temnepatyp 0 - 1400°C, gnanas3oH, BXOZHOrO curHana
HopmMupytowero npeobpasosatens 0 - 14,315 mB (0 — 100%), AvanasoH BbIXOOAHOrO CUrHama HOpMMpYoLLEero
npeobpasosaTtens 4 - 20 mA (0 — 100%).

[na obecneyeHns HeobxoOUMOW TOYHOCTUM U3MepeHus Bblbrpaem 19.,,y4acTKOB nuHeapusauum U
paccynTaHHble 3Ha4yeHus B % BXOQHOrO CUrHamna Ans KaKOOoW OMOPHOW TOYKM BBOASATCA B COOTBETCTBYHOLLMIA
napameTp KoHUrypauuu.

KoHgpuzcypupyembie napamempsi Onsi npumepa 2:

AIN2.00 = 0009 Twn wkanbl BTOporo 6roka - nuHeapnsoBaHHas
AIN2.06 = 0019 KonnyecTtso y4acTKOB nuHeapusauum
AIN2.03 = 0000, MonoxeHne geumMmanbHOro pasgenurens npu MHANKauum

MapameTpbl KOHUIypaLUM PacCcuYMTLIBAOTCS U BBOAATCS COrNacHo Tabnuupl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA NapamMeTpoB fvHeapusauuv npumepa 2.

MapameTpbl MapameTpbl
KOHcurypaumm KOHdpurypaumm
Homep 3HaueHue 3HaueHue
OMNOpPHOWN n3mepsieMoun BXOAHOro OpduHamsb! ONOpPHbIX A6cuyucchbl onopHbIx
TOYKMN Temneparypbl, CuUrHana modeK fluHeapu3ayuu moyek luHeapu3ayuu
° B mB emopoezo 6s10Ka emopozo 6510Kka
Howmep Beodumoe Homep Beodumoe
napamempa | 3Ha4eHue, | mapamMempa | 3Ha4yeHue,
°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
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5.3 KanubpoBka aHanoroBoro Bbixoga
Mepen Hayanom kanubpoOBKM aHanoroBoro BbiIxo4a HeobxogumMo NpPUMBECTUM B COOTBETCTBYHLLEE
NONOXeHWe NepemMblYkn Ha Moayre YHMBEpPCalbHbIX BXOAO0B MHAUKATOPA. TUMbl BEIXOAHbLIX CUrHANOB U MOMOXEHUE
nepemblyek npueBeaeHsl B Tabnuue 4.3 B pasgene 4.9.
YpoBeHb KanmbpoBKM aHanoroBoro Bbixoga umeeT Tpu napametpa. Mapametp CALO.00 mcnonb3yetcs
OIS MHOWKauUM aHanoroBoro Bbixoda B %. Ecnu ungnkatop MTM-110H HaxoguTcs B pyYHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKke Npou3BOAWNTL UBMEHEHUS COCTOSIHUSE aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnonb3ytoTca AN KanubOpoBKM Ha4vanbHOrO M KOHEYHOro 3Ha4veHusi
aHanorosoro Bbixoaa. [Nopsaaok kannbpoBkM cneayoLwuin:

1) MopkntoumTe k aHanorosoMy Bbixogy AO uHAukaTopa o6pasuoBbli M3MEPUTENBHLIA MHAUKaTOp —
MunnnaMmnepMeTp NoCTOAHHOIO TOKa.

2) B pexume koHdwurypaumm yctaHoBute napametp CALO.01 "KanubpoBka \HayanbHOro 3HayYeHus
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwm [A] wnn [V] ycTaHoBMTE BENWYMHY BbIXOOHOMO CUrHama no mMunnuamnepmeTpy
paBHyto 0 MA (unu 4 MA), cooTtBeTcTBytoLLYo 0% AvManasoHa, B 3aBUCMMOCTU OT UCMOMHEHWS KaHana.

4) Haxatb knasuwy [O].
5) YcraHoButb napametp CALO.02 "KanmbpoBka KOHEYHOro 3Ha4eHusi-aHanorosoro Beixoga AO"

6) Haxumas knasuwm [A] nnm [V] ycTaHOBMTE BENMMYMHY BLIXOAHOMO CUrHama no MunnnamnepMmeTpy
paBHyto 5 MA (nnn 20 MA), cooTBeTcTBylowwyo 100% AnanasoHa, B 3aBUCMMOCTM OT UCTIONTHEHUS KaHana.

7) Haxatb knasuwy [O].
8) Inst Gonee TOUHON KaNMBPOBKY KaHaNa LMKAMYECKN NOBTOPUTE OnepaLiyio HECKOMbBKO pa3.
Heo6x0dumMo noMHUMb, 4TO NOGHe NPOBEAEHUs KafiMBPOBKN HEOBXOAMMO NPOM3BECTM 3aNUCh NapaMeTpoB

B 3HEeproHesaBuCMMyKO0 NamMATb, B NPOTUBHOM Clyydae BBedeHHas MHdI)OpMaLI,I/Iﬂ He 6yp,eT COXpaHeHa npwu
OTKNMKYEeHNN NUTaHNA NHOUKaTopa.
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6. TexHU4YecKkoe obcnyXxmBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4yeckoe 0601'IY)KMBaHMe - KOMMnnekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha paﬁOTOCI’IOCO6HOM Onoke c uenbto npeaoTeBpalleHna oTkasam, npoarneHna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABITIEHNA U YCTPAHEHUA NpenoTKa3HOro COCTOAHUA ONda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHunueckoe obcnyxuBaHue 3aknovaeTcss B npoBefeHWM paboT MO KOHTIPOM TEeXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPOSS; ApodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONPESENEHHOM MOPSIAKE;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbINOMHAKWErO TeXHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebpexeHne MepamMyu MPeAOCTOPOXKHOCTM U MpaBUIIAMM IKCMIlyaTauMu MOXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

6.2.2 [Ona o6GecneyeHnsi 6Ge3onacHOro MWCMNONbL30BAHMA 06OPYAOBaHUS HEYKOCHUTENbHO
BbINONHANTE YKa3aHWA AaHHOM rnasbi!

6.2.3 K oakcnnyatauum wuHOMKaTopa [OOMyckalTcsa nuua, UMeKwmue  paspelleHne Ana paboThl Ha
3MeKTpoycTaHoBKax HanpsbkeHnem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTaunu B NMOSIHOM oGbeMe.

6.2.4 Okcnnyatauus WHAMKaTopa paspeluaeTcs Npyu HanuM¥uu WMHCTPYKLUUKM NO TexHuke 6esonacHocTy,
yTBEPXOEHHOW MpeanpusatnemM-notpebutenem B  YCTaHOBAEHHOM. MOpsSAKe W yyuTbiBalOWEN —cneumduky
NPUMEHEHNss MHAMKaTopa Ha KOHKpeTHoMm obbekTe. [Mpwu akcnnyatauun Heobxogumo cobniogatb TpebosaHus
Aencteytowmx npasun MT3 n MTE agnsa anekTpoyctaHoBok HanpsxeHnem Ao 1000B.

6.2.5 Bce MOHTaxHble W npodunakTMyeckne padoTbl OOMKHbI MPOBOAUTLCA NPU  OTKIHOYEHHOM
3ANEKTPONUTAHUMN.

6.2.6 3anpeluaeTca NoAKMYaTh U OTKMNOYaTh COEAUHUTENM NPU BKITKOYEHHOM 3MEeKTPONUTaHun.

6.2.7 TwaTenbHO Npou3BOAMTE ‘MOAKMIOYEHMEe C cobnogeHnem MNONApHOCTU BbIBOAOB. HenpasunbHoe
NOAKMIYEHNE UMM NOAKMYEHVME pPa3bEMOB MpU  BKAKOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHbLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He nogkntoyarite HeUCNonb3yeMbIE BbIBOAbI.

6.2.9 MNpwn pasbopke MHAMKaTOpa S YCTPaHEHUS HeUCNpaBHOCTEN MHAMKATOP AOIMKEH ObiTb OTKMOYEH OT
CeTW ANeKTPOoNUTaHUS.

6.2.10 lMpu n3BneyYeHM MHANKATOPa M3 KOpnyca He NPUKAcamTechb K ero 3N1EKTPUYECKUM KOMMOHEHTaAM 1
He noasepravite BHyTPEHHUe y3rbl U YacTu yaapam.

6.2.11 PacnonaranTe uHAWKaTOp Kak MOXHO farnee OT YCTPOWCTB, FeHepupyloLlmuX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MalluMHbl, WX WHOUKATOPbI, WUCMONb3yloLne
UMNynbCHblE HanpPsXeHust) BO n3bexaHme cboes B paboTe.

6.3.Mopsaaok TeXHMYECKOro oocnyxuBaHus

6.3.1 B 3aBUCHMOCTY OT PErynsipHOCTV NPOBEAEHUsSI TEXHUYECKOE 0BCNYXUBaHWE OOMKHO ObIThb!
a) NepuoanYecknM, KOTOpPOe BbINOMHAETCS Yepes KaneHaapHbIe NPOMEXYTKU BPEMEHU;

6) afanTMBHbIM, KOTOpPOE BbIMOJIHAETCA NO HeobxoaMmMoCcTh, TO eCTb, B 3aBUCUMOCTU OT bakTu4eckoro
COCTOAHNA MHOMKaTopa 1 Hann4na cBo6OaHOro O6CJ'Iy>KMBaIOU.|,eFO nepcoHana.

6.3.2 YcTaHaBnuBarTCsa Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obCcnyxmBaHne Npu XpaHeHnn, KOTOPOE 3akKnNioYaeTcs B NepekoHcepBauUmMn nHamkaTopa npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCepBauum BO BPEMS XpaHEeHUs B COOTBETCTBUM C  TpeboBaHusaMM
3KCMyaTauvoHHON JOKYMEHTauUmnu;
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6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3aKnk4yaeTCcAa B NoArotoBke MHAOMKATOPa K
TPaHCMOPTUPOBAHNIO, AEMOHTaXe U3 TEXHOJ10rn4eCcKkoro OGOpyJJ,OBaHVIH M ynakoBKe nepen TpaHCnopTnpoBaHNEM;

B) TexHu4eckoe obcnyxmnBaHme npu akcnnyarauum, KOToOpoe 3aknioyaeTcs B NOAroTOBKE MHAMKaTopa nepes
BBOAOM B 3KCMnyaTauuio, B Mpouecce ee 3Kcnfyatauum u B nNepuoaudeckon nposepke paboTocnocobHocTn
npubopa.

6.3.3 [llepuoguyeckoe TexHuMYeckoe OOCMyXMBaHWE Mpu 3SKChnyaTauum wuHAMkaTopa YyCTaHaBnmMBaeTcs
notpebmutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMiyaTauuu, HO HEe pexe 4YeM oauH pa3 B rog. [Ans
uHamkatopoB MTM-110H uenecoobpasHa exekBapTanbHasi NEPUOANYHOCTb TEXHWYECKOFO OBCNyXMBaHWUSA MNpu
aKcnnyaTauumn.

6.3.4 lNMepuognyeckoe ob6cnyxmMBaHMe LOMKHO NPOBOANTLCH B CrieayloLem nopsiake:
a) NnpoBecTy paboTbl, KOTOPbIE BLIMNOMHAKTCA MPU TEXHUHECKOM OCMOTPE;

0) NpoBepuTb CONPOTMBEHME U30NALIMM;

B) NpoBepuTb paboTocnocobHOCTL UHAMKaTOpa.

6.3.5 TexHuyeckuit OCMOTP MWHAMKATOPa BbINOMHSETCS OOCMYXMBAKOWMM MNEepCoOHaNoM B CReayloLlem
nopsiake:

a) nepes Havanom CMeHbl crieayeT NPOBECTU BHELUHUI OCcMOTp uHaukaTtopa. Ocoboe BHUMaHWe criegyet
06paTUTb Ha YNCTOTY NOBEPXHOCTU, MApPKMPOBKY M OTCYTCTBME MEXaHUHYECKNX NOBPEXOEHWNA.

6) npoBepuUTb HAAEXHOCTb KpenneHna nHgnkatopa,

B) npoBepuTtb TexXHUYEeCKoe COCTOoAHME MnpoBOOOB (Ka66ﬂel71) Ha UEeNoCTHOCTb U 3alUleHHOCTb OT
MEXaHNYECKNX MOBPEXAEHNN.
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7. XpaHeHue 1 TpaHCcnopTupoBaHue

7.1 YcnoBuA XxpaHeHus uHagmkartopa
7.1.1 Cpok xpaHeHus1 B NOTpPeOMTENbCKON Tape - He MeHblue 1 roga.

7.1.2 WVspenue [OMKHO XpaHWUTLCS B CYXOM W BEHTUIMPYEMOM MOMELLEHMM Mpu  TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C mn oTtHocuTenbHom BriaxHoctn oT 30 go 80% (6es
KoHAaeHcauuu Bnaru). laHHble TpeboBaHMsA SBNAIOTCS peKoOMeHOYyEeMbIMMU.

7.1.3 Bo3gyx B nMOMeLleHUW He [OOSDKEH copepXaTtb Mbiiv U NpUMecKH arpecCcuMBHBIX MapoB W rasos,
BbI3bIBAOLWNX KOPPO3Uto (B YaCTHOCTW: ra3oB, cogepXxalnx CepHUCTblie coeanHeHna nnu aMMVIaK).

7.1.4 B npouecce XpaHeHUVW WM 3KCNyaTauum He Knagute TSXenble nNpeAMeTbl Ha WHAMKAToOp U He
noasepravte €ro HUKaKkoMy MexaHW4YeCcKOMYy BO3AEWCTBUI, TaK KakK YCTPOMCTBOMOXET AedopmupoBaTbCs WU
noBpeauTbCs.

7.2 Tpe6oBaHUsA K TpPaHCMOPTMPOBAHUIO UHOAUKATOPA U YCITOBMS, NPU KOTOPbIX
OHO AOJKHO OCYLUEeCTBNATLCSA

7.2.1 TpaHcnopTMpoBaHWe WHAMKaTOpa B YNaKOBKE NPeAnpUSTUS-M3rOTOBUTENSI OCYLLECTBISIETCA BCEMM
BMOaMW TPaHCMOPTa B KPbITbIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNoOpTMPOBaHNE caMoneTaMmn AOKHA BbIMOMHATLCS
TOSbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKAX.

7.2.2 VlHoukaTop OOIMKEH TPaHCMopTUPOBaTbCA B KIUMAaTUYECKUX, YCIIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHeHust 5 cornacHo FOCT 15150, Ho npu gaBnexHun He Hiwke 35,6 klMa n TemnepaType He HMKe MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTMPOBAHUN 3anakoBaHHbLIN UHAUKATOP He AOIMKEH
noaBepratbCs peskum ygapam U BAMSHUIO  aTMOCHEpHbIX ocagkoB. Cnocob pasMelleHus Ha TPaHCNOPTHOM
cpeacTBe AOMKEH UCKIMoYaTh nepemeLleHne niankatopa.

7.2.4 Tepepn pacnakoBbiBaHNMEM MOCIE TPAHCNOPTUPOBaHWSA NPY OTpULaTENbHON TemnepaType UHAnMKaTop
Heo6Xx0aMMO BblAepPXKaTb B TedeHne 3 yacoB B ycroBusix xpaHeHusi 1 cornacHo FOCT 15150.

8. MapaHTUn nsrotoBuUTenA

8.1 NpownssoguTens rapavTUpyeT COOTBETCTBME MHAMKATOpa TeXHUYeckum ycnosusam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun noTpedbuTtenem TpebOBaHWI YCMOBUIA TPAHCNOPTMPOBAHMUS, XpPaHEeHUsl, MOHTaxa,
Hanagku 1 aKkcnnyaTaumm, ykasaHHbIX B HACTOSLLIEM PYKOBOACTBE, MOTpebuTens nywaeTcs npasa Ha rapaHTuio.

8.2 apaHTWMHbBIA CPOK 3KCnAyataumm - 5 neT co OHA OTrpy3kM wuHAukKatopa. [apaHTUMHBIN CPOK
aKcnnyaTauum W3aenui, ,KoTopble AIOCTaBMnSATCA Ha 3KCMopT - 18 mMecsAueB CO AHA NPOCrefoBaHus MX 4yepes
rocyfapCTBEHHYIO rpaHuLy YKpauHbi.

8.3 Mo OorOBOPEHHOCTM CiOTpebuTenem nNpeanpuaTMe-M3roToBUTENb OCYLLECTBAET nocnerapaHTUinHoe
TeXHMYeckoe OBCNYXMBAHUE, TEXHWYECKYID MOOOEPXKKY M TeXHUYEeCKMe KOHCYnbTauum no BCEeM BuaaM CBOEN
NPOAYKLUU.
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NMpunoxeHus

NMpunoxeHune A. NlabapuTHbIe N NpUCoOeAUHUTESNbHbIE
pa3mepbl UTM-110H

Pa3smepbi yugpoebix uHOUKamopoe: TMAPAMETP
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PucyHok A.2 - [abapumHble pasmeps!
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MpunoxeHue b. NMoagknioyeHne nHaukatTopa. Cxemsbl
BHELWHUX coeaANHEeHNU
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PucyHok Bb.1 lNodknoveHue sHewHuUx yenel Kk uHOukamopy UTM-110H
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B.1 NMoaknioyeHne ANCKPETHBLIX Harpy3okK
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PucyHok b.2 - ModknoYeHue Hagpy30K rnpu UCMOoIb308aHUU MPaH3UCMOPHbIX 8bIX0008

lMpumeyaHus.

Mpy nOAKMNOYEHUN WHOYKTUBHBLIX Harpy3ok (peme, MyckaTemu, KOHTaKTopbl, COMeHouabl W T.M.) K
OVCKPETHBIM TPaH3UCTOPHBLIM BbIXO4aM KOHTpOnfepa Bo U3bexaHne BbIXxoda U3 CTPOst BLIXOAHOMO TpaHaucTopa us-
3a 6onblIOro TOKA CaMOWHOYKUMM napannenbHo Harpy3ke, (obmoTke perne) Heobxooumo ycTaHaBnuBaTb
6nokupyrowmn auoa VD — cM. cxeMy NOAKIOYEHNS. BHELWHWI AM0GyCTaHaBNMBaTh Ha KaXaoM kaHane, K KOTopomy
noakIoYeHa UHOYKTUBHAsH Harpyska.

Tun yctaHaBnusaemoro auoga KO209, K258, 1N4004...1N4007 wnu aHanornMyHbl, pacCuuTaHHbI Ha
obpaTtHoe HanpsikeHne 100B, npsimoii Tok 0,5A.

PekomeHaaumMu no noaknoYeHUO MHAyKTMBHOﬁ Harpy3ku gns MexaHun4ecKoro perne.

rae; R1 pe3uctop MIT-1-39 Om-5%;
C1 koHaeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH,MAAYKTUBHAs Harpyska.

PucyHok Bb.3 - Cxema noOkmntodeHus1 UHOYKmMUBHOU Hazpy3Ku Orisi MexaHu4eckozo perne

MpumeyaHus.
1. Ha pwucyHke B.3 ycrnoBHO nokasaHO pacrofioXeHWe W HasHavyeHue 3aMblKaloWMX KOHTaKToB
MexaHu4yeckoro perne kaHana DO1.
2. MakcvmManbHO A0NyCTUMOE HanpsKeHne 1 MakcMarbHO JAOMYyCTUMBIA TOK:
- Ao 250B (8A) nepeMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka npu UHAYKTUBHOW Harpyske (cose=0,4);
- ot 5B (10mA) go 30 B(5A) NOCTOSIHHOIO TOKa Mpu Pe3VCTUBHOM Harpyske.
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B.2 Cxema nogknioyeHusi uHtepdenca RS-485

Mpeobpa3zoBaTens nHTEPdENCOB
Blrn-485 (RS-232/485), nnn
Brn-52 (USB/ RS-485)
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PucyHok b.4 - OpeaHu3ayusi uHmepghelicHoU ces3u Mexx0y KoMbromepoM U UHOUKamopamu uniu
KoHmponnepamu

1. K komnbloTepy MOXeT OblTb NoakntoyeHo o 32 GroKOB MNM KOHTPOASIEPOB, BKMOYas npeobpasoBaTernb
nHtepdericor bINMN-485 (BIMiA-52).

2. O6bwasa anvHa kabenbHOM NMHUK CBA3W He AO0MKHa npesbiwaTtb 1200M. 3aBMCMMOCTb MakcMMarbHOMN
ONVHBI NIMHUX CBA3M.

3. B kavecTBe kabenbHOW NUHWMM CBA3N NPEANOYTUTENBHO UCMONBb30BaTb AKPAHMPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, omkHa ObiTb Kak MOXXHO MEHBLLEN.

5. K vHTepdencHbiM BxoAam KOHTPOSINEPOB, PACHONOXEHHbIM B KpavHUX TOYKax COEAMHUTESNbHOW JIMHMK
HeoOx0OMMO MOAKMIYUTL [ABa TePMUHanbHbIX \pesucTopa conpotuBrneHnem 120 Om (R1 mn R2).
MopknioyeHne pe3ncTopos Kk nHankatopam nnu koutponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pesnctopoB B 6rioke npeabpasosaHusa nHtepdencos bINN-485 (BIMN-52) cmotpute B PO
Ha BlN-485 (Bl1N-52). lMNMogkntoueHne TepMUHanbHOro pesuctopa B uHaukatope UTM-110H cmoTtpute

pucyHok B.5.
Pastem-knemma X3 JInHus cBasu
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PucyHok B.5 - PekomeHdyemasi cxema nooknoyeHuUss uHmepgpetica RS-485 ¢ noMowbto pa3bemos-Kiemm,
Komopble ycmaHasnuearomcs Ha Kopriyce uHoukamopa
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MpumMeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBUTENU MpuUemo-NepeaaTynkoB, MPUCOEAMHEHHbIe K OOHOW O06Llei nepedatollern NUHUK,
[OOIKHbI COrMacoBbIBATLCA TOMLKO B ABYX KpaliHUX Toukax. [rnvHa oTBeTBeHM OOMKHA ObiTh Kak MOXHO MeHbLLE.

2. HeobxoauMocTb 3kpaHUpoBaHUsa kaberneii, MO KOTOpLIM NepefaeTcs UHGOPMaLMs, 3aBUCUT OT ANUHbI
kabenbHbIX CBA3EN U OT YPOBHS NMOMEX B 30He NMpoKnajky kabens.

3. MNpuMmeHeHne aKpaHNMPOBaHHOW BUTOWN Napbl B MPOMBbILLMIEHHbIX YCAOBUAX ABMSETCHA NpeanovTUTESbHbIM,
MOCKOJ1bKY 3TO obecneumBaeT nony4yeHmne BbICOKOro COOTHOLLIEHUA CVII'HaJ'I/UJyM N 3alnTy OT CUH(pa3HOM NoOMeEXN.

4. TMepemblika JP4 npegHasHaveHa [Anst NOAKMHOYEHMSA TepMmuHanbHoro pesuctopa (120 Owm),
YCTaAHOBMNEHHOr0 Ha nmnaTe npoueccopa BHYTpU uHAuKatopa. 3amkHyToe coctosHve JP4 coorBeTtctByeT
NoAKMOYEHHOMY TEPMUHANBbHOMY Pe3nCTOpY.
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NMpunoxeHne B. KOMMyHUKaunoHHbIe hyHKUUN

B.1 O6wue cBeaeHus

MukponpoueccopHbit uHankatop NTM-110H obecneunBaeT BbINONHEHNE KOMMYHUKALMOHHOW (OYHKLUN NO
nHtepderncy RS-485, no3sonsioLen KOHTPONMPOBaTb U MOAUMULIMPOBATL €ro NapamMeTpbl NPU NOMOLLW BHELLHErO
yCcTponcTBa (KoMnbioTepa, MUKPONPOLLECCOPHON CUCTEMBI YNIpaBNEHNS).

WHTepdeic npegHasHayeH Ans KOHUrypvpoBaHus WHOWKaTopa, AN WCNOSb30BaHWs B KadecTBe
yAaneHHoro yCTponcTea npy paboTe B COBPEMEHHbLIX CETSX yNpaBneHust u cbopa nHopmalum (IpuemMa-nepeaaym
KoMaHz 1 gaHHbix), SCADA cuctemax v T.M.

MpoTokonom cBsi3n no uHTepdeicy RS-485 asnsietcs npotokon Modbus pexumiRTU (Remote Terminal
Unit).

[ns paboTbl HEO6X0AUMO HACTPOUTL KOMMYHUKaLMOHHbIE XapakTepuctukn nHamkatopa NTM-110H takum
obpa3om, 4TobObl OHM coBNaganu ¢ HacTpokaMu obmMeHa AaHHbIMW TNMaBHOMO KOMMbOTEPa UK ceTu cbopa AaHHbIX.
XapakTepucTukm ceteBoro obmeHa HacTpamBatoTcst B napameTpax SYS.00...SYS.02 n SYS.04...SYS.12.

MporpammHo JoCTynHble perncTpbl MHaMkatopa MTM-110H npuBeneks B Tabnuue B.1 pasgena B.1.
Hoctyn k peructpam onepatusHoro ynpasneHus No 0-16 pa3pelueH NoCTOAHHO.

HocTtyn K pernctpam nporpamMmmuvpoBaHus 1 KoHdurypaumm No17-220 paspeluaetcs B criydae yCTaHOBKM
«1» B peructp paspeleHnsa nporpammupoBaHma No16, 4TO BO3MOXHO OCYLIECTBWUTb Kak C MepegHen naHenu
nHamnkaTopa MTM-110H, Tak u ¢ nepcoHanbHon OBM.

KonnyecTBo 3anpaluMBaeMbix permctpoB He OOMKHO npeBblwarts 16. Ecnu B Kagpe 3anpoca 3aka3aHo
bonee 16 peructpoB, 170 uHaukatop WNTM-110H B OTBETE OFpaHNYMBAOT UX KONMMYECTBO OO0 NepBbiXx 16-Tu
perncTpos.

Ona obecneyeHnss MUHUMANbHOTO BpeMeHW peakuuu Ha 3anpoc oT OBM B uHOukaTope cyuiecTtByeT
napameTtp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbLIX TakTtax nHaukatopa 1 Takt = 250 mkc». MnHumansHo
BO3MOXHbIE TaliM-ayTbl 4118 pa3fnyHbIX CKOPOCTEW creaytollime:

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

Bpewmsi nepenayu kagpa 3anpoca - naketa 13 8-mMu 6aiiT onpeensieTcsi COOTHOLEHNEM
(roe:omuH nepepaBaembii 6anT = 1 cTapT 6uT+ 8 6Kt + 1cTon 6mT = 10 OUT):

(10 6mT * 8 GanT + 7 6mT)
Tnepegaumn = 1000 * , MCeK
V 6uTt/cek

Ecnu HabniopatTcs vacTele cbou npu nepefadve OaHHbIX OT MHAUKATOpa, TO HeobXoaMMO YBENWYUTL
3Ha4YeHue ero TamM-ayTa.
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PucyHok B.1 - BpeMeHHble guarpaMmbl ynpaBrieHnst nepeaadent u npueMom 6rnoka nHtepgeincos bIiA-485
(BrNiA=52)

Tdelayr — 3adepxka Ha aBToMaTuyeckoe nepeknioveHue, BrNN-485 (BriA-52) wa npuem panHbIX. OHa
COCTaBnsieT BpeEMsi nepeaadu ogHoro 6anTa;

Tdelay2 — BHYTPEHHEE Bpems, Yepes kotopoe NTM-110H oTrBeTuT;

Taelays — 3afepKKa Ha nNepegady nocnegHero 6anta u3 bydepa B NuHUIO;

Tronvwin — MUHMMarnbHOE Bpemsl OTBeTa.

UHTepdencHbIN o6MeH. Tun yecTponctBa — Slave/Master

B nnaukaTope NTM-110H nmeeTes,BO3MOXHOCTb MHTEPENCcHOro BBOAA.

[MpoTokonom ceaan no nHtepdency RS-485 cnyxut npotokon Modbus pexum RTU.

Mpu nHTEpdencHoM BBOAE; U3MEPSEMOFO NapameTpa HaCTOMKW MOAYNA Hopmanusaumm u unbTpoB He
UMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaeTcs cpasy B MOAyNb MaclutabupoBaHusa curHana.

B cetn nnamnkatop UTM-110H" moxeT BbicTynaTb kak Slave, Tak n Master. Npu BbiGOpe Tuna ycTpowncTBa
Slave (CeteBon Tun yctponciea SYS.04=0000) npnbop oTBevyaeT Ha 3anpockl Begyuwero ycrtponctea (MK, naHenn
onepaTopa, KoHTponnepa). Pexum Slave ucnonb3yetcsa ans koHdurypaumm mnHgmkatopa ¢ MK (nporpamma MUK-
KoHdpurypaTop), cbopa aaHHbix Ha A1K (Scada-cucrtemel), pernctpatopbl U nNaHenu onepaTopa, a Takke nepegayv
OaHHbIX B Apyrne ycTpoMeTea (KOHTponnepbl) cetu. Npy NOMOLLUM BHELIHEro YCTPOMCTBA MOXHO 3aJaBaTb 3HAYeHue
aHanoroBbIX BXOA0B, dHANOroBbIX W\ ANCKPETHbIX BbIx0AoB. [Mpu ceTteBom obmeHe B pexume Slave csetoamnon UHT
mMuraeT kaxabin pas,«orga UTM-110H gaet oTBeT Ha npycnaHHbIM emy 3anpoc.

Mpu nHTepdencHoMm BBOAE MOXHO 3afaBaTb 3HaYEHVE:

- aHanoroBblx BXx0goB (AIN1.00=0000, AIN2.00=0000), wucnonb3dyetcs Ans wHAuKaumu, o06paboTku,
npeobpa3oBaHNs TEXHOMOMMYECKOro napameTpa Mony4aeMoro no uHTepdpency OT BHELWHWX YCTPOWCTB WUnun Ans
BbINOMHEHNSA MaTeMaTUYecknx yHkuun(cMm. p. 3.8.2);

- aHarnoroBoro Bbixoga (AOT.00=0000), ucnonb3yeTcs AnNs ynpaBreHWs aHaroroBblM MWCMOMHUTENbHBIM
MeXaHN3MOM,10 MHTepPdENCY OT BHELLHUX YCTPOWCTB;

- AaunckpeTHbIX/Bbixogos (DOT1.00=0000, DOT2.00=0000), mcnonb3dyeTca AN ynpasBneHus WMMNynbCHbIM
UCMONMHUTENBHBIM MEXaHNU3MOM UINKN TEXHONOMMYECKOW CUrHanu3aumuen no nHTepdency oT BHELLHUX YCTPONCTB.

Mpn uHTepdericHom BBOAE, HEOOXOOUMO MPaBUNBbHO yKa3aTb HOMEpP peructpa Ans COOTBETCTBYHOLLErO
BXoAa vnu Bbixoda (tabnuua B.1).

Mpun BbIOOPE TMNa ceTeBoro ycTporictBa Master (SYS.04=0001) nHgmkatop MTM-110H ocywecTtBnsieT
3anpocbl 0O4HOMY UK ABYM YCTPOWCTBaM B CETU U MPUHUMAET OT HUX OTBET C AAaHHbIMU, KOTOPbIE 3anNUCLIBaOTCS B
nepBbIi/(NepBbIA M BTOPON COOTBETCTBEHHO (OYHKUMOHamNbHLIA OnoK HopManusauum u MaclTabupoBaHus) u
BbIBoAATCA Ha gncnnen WTM-110H . [aHHbIN TN yCTPOMCTBA MCNONb3YeTCsa AN UHAMKALMM 3HAYEHUA NONYyYEHHbIX
OT ApYyrux YCTPOWCTB (OaT4YMKOB, pPErynsaTopoB, KOHTPOMMEpOoB, CYETYMKOB M T.4.) no cetn RS-485 ¢ npoTokonom
ModBus RTU.

HacTtpolika napameTpoB MHTepdENCHOro obmeHa ocyLlecTensieTcs Ha ypoBHe SYS.

- Mapamemp 00—02 — cTangapTHbIE HAaCTPOWKU ceTu (agpec YyCTPOMCTBa, CKOPOCTb OOMeHa 1 Tanm-ayT).
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- MNapamemp 04 3agaeT ceTeBOW TUN MHAMKaTopa. ATOT NapaMeTp KOH(UIypupyeTcs TONbKO C NepenHen
nanenu. MNpwu Bbibope Tuna Master goctyn k uHamkatopy c MK, B Tom uucne ¢ nporpammsl MUK-KoHdurypatop,
HeBO3MOXeH!!!

- B napamempax 05, 06 3apatoTcs nepuop onpoca M TaMm-ayT oTBeTa CooTBeTCTBeHHO. [lepunoa onpoca
3apaeTca B npegenax 10-10000mc. MNpu HopmanbHoM paboTe 3a BpeMsi 3TOro nepuoga MHANKAToOp AOIMKEH YCNeTb
nepegatb 3anpoc v NpuHATbL oTBeT (puc.B.3.a). Mo ncrteveHnn BpeMeHu nepvody MaeT crneayowmii 3anpoc. Takum
obpasom, kaxabii nepnog MTM-110H GygeT nonyyaTb AaHHbIE OT 3anpawmBaemoro npubopa. Ecnu xe 3a Bpems
nepuoga onpoca OTBET He MPUXOAWT, NOChINKa CriedyloLwwero 3anpoca OXvaaeTcs A0 UCTEYEHNUS BPEMEHU Tanim-
ayta otBeTa. Ecnu otBeT npugeTt 0o okoHYaHWs TaniM-ayTa, TO cpa3y nocne ero nonyveHve OyaeT oTnpasreH
cnepytowmn 3anpoc (puc.B.3.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWS TariMayTa, Torga 6yaeTt cneayowmii 3anpoc
(B.3.B), n npu atom ceetoaunon VHT 6yaet ropeTb A0 MOMeHTa nony4veHus oteeTa. [loche nstn Tanm-ayToB C
Henony4YyeHHbIM OTBETOM Ha aucnnee byaeT BbiBeAeHO cooblieHne 06 owmbke:

‘IH‘I O'Il." olﬂ

PucyHok B.2 - CoobueHne o6 owmnbke
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PucyHok B.3 - BpemeHHble gnarpammel npuema-nepegayun gaHHoix NTM-110H B pexxume MASTER

Mpu pobote UTM-110H B pexume MASTER cBeToanoa VWHT 3aropatcsa npu oTnpaBke 3anpoca U racHet
npu Nony4YeHun oTeeTa.

B napamempe 07 u 10 3apatoTca ceTe€Bble afpeca COOTBETCTBEHHO NEPBOro U BTOPOro OnpaluMBaemoro
ycTponcTea. Enu onpaiwmsaTth HY>KHO TONbKO,0AHO YCTPONCTBO, TOrAa ero agpec ykasbiBaetca B napametpe 07, a B
10 BbicTaBnseTcs 0.

3HayeHve nony4veHHble MO CeTU ¢ NepBOro,yCTPONCTBa NepefaloTcs Ha NepBbli PYHKUMOHANbHBIA 6ok
HOpManusaumMu 1 MacwTabrupoBaHus, a,3HayeHusi OT BTOPOro YCTPOWCTBA - Ha BTOPOW (DyHKUMOHAsbHbIA 6ok
HopManusauuy n macuTabnpoBaHums.

[ns npaBunbHOWM MHOUKALMAW MapamMeTpoB C CETU HEOOXOAMMO B MapameTpe MeHto « Tun aHarnoroBoro
‘ curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HayeHne «0000 — uHTepdencHbIn BBOA», a TakkKe B
napametpe «Konunyectso okoH» WND1.00 1 WND2.00 BbicTaBuTb 3Ha4yeHne 0001 — 1 okHo munm 0002 —
2 okHa. lNMpu BoibopersHaveHusa 0000 — «ogHokaHanbHbI UTM» nHaukaumsa nposoantca He byaeT!

. -

B napamempax 08 u 11 3agatotcst HOMepa perMcTpoB Afs CHMTbIBaEMbIX NapameTpoB. [Ins nepBon rpynmbl
KOHTponnepoB (KOHUrypupyemsix Nnpubopos) HOMepa perncTpoB BbibupalTca ¢ Tabnuy, NnporpamMmMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYIOLWMA \npubop, a pAna BTOPOW [pynnbl (MporpaMMupyemble KOHTPOmMnepbl) —
paccunTbIBaOTCA C MOMOLLBIO KarnbKynAaTopa permcTpoB B cpeae pa3paboTku nporpammbl Anbda.

B napamempax 09 u 12 ykasbiBatotca Tmnum aanHbiX (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalumBaeMbix’napameTpoB. Ecnu 3anpawvBaembivi napameTp umeeT dopmaT LONG, To ecTb COCTOUT C OBYX
peructpoe ModBus, Torga B napamempe 08 unu 11 ykasbiBaeTCA TONbKO NEPBbIA PErNCTP.

[ns dopmara 3anpallmBaembix AaHHbIX FLOAT ecTb Tpu BapuaHTa 3agayun peructpos.

1., KoHTponnepsbl nepsow rpynmnbl, KOTopble nMeloT dopmaT AaHHbiXx FLOAT, ucnonb3yloT cTaHaapTHoe
npeacTtasngklme atoro cdopmarta. [ins Toro, 4Tobbl NpounTaTh AaHHbIE C 3TUX KOHTPOMMEPOB HYXHO
ykasaTb HOMep nepBoro perncrpa v Boelopatb dopmat AaHHbIX FLOAT.

2. KoHTporinepbl BTOPOM rpynnbl (TWMbl AaHHbIX onucaHbl B Tabnuue B.1) umetoT dopmat gaHHbIx INT,
SWAP-LONG n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHyto nocrnefoBaTtenbHOCTb permctpos). o
3TOMYy, ANs YTEHUss [aHHblX C 3TOW rpynnbl KOHTPOSSEPOB YyKa3blBaeTCs ajpec peructpa
(paccumTbiBaeTca ¢ nomolblo Kanbkynatopa peructpoB B MeHio CepBuc nporpammbl Anbda) u
cooTeeTcTBytowni emy cpopmat INT, SWAP-LONG mnu SWAP-FLOAT.

3. [Ins KOHTpPONNepoB CTOPOHHUX Npou3BoAMUTENEN aapec U TUN AaHHbIX 3a4alTCH COrMacHO ONUCaHUIo
Ha AaHHOE YCTPOWCTBO.
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Tabnuua B.1 — MNporpammHO 0oCTynHbIE perncTpbl MHamkaTopa MTM-110H
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> 0 5 & A
e
PervcTp uaeHTUdVKaLmMmu nHavkaTopa: % E)EC (aravienme
03 0 INT SYS.03 Mn.6ainT - kog (Mogens) nHamkatopa 70 DEC, P P o
Cr 6 6 37 DEC 25 46 HEX (no-6aiitHo)
T.6alT - Bepcus nporEJ. obecneyeHus 37.70 DEC (no-6aiitHo)
03/06 1,2 INT MepeaHss 3HayeHne nsmepsieMon BennynHbl PV1 n PV2 O MMHyc 9999 710 9999
naHenb (nocne BxogHoro unbTpa)
03 /06 3 INT Bbixog AO 3HayeHne aHanoroBol BbIXOAHOW BENWYMHbI Ot 000,0 fo 099,9*
03 /06 4,5 BYTE Bobixogbl DO | Peructp guckpeTHbix Bbixogos DO1 1 DO2 0.— OTKM., 1 — BKI.
03 /06 6 INT Mepennss CocTosiHME KBUTUPOBaHUSA L T aggy/POBaHo
naHernb 1 = KBUTMpPOBaHO
CocTosiHME curHanusaumm (cM.npumedadne 6): MoGuTho
03 7 INT nﬁgsg:':ﬂ mraawwit 6anT (6utel DO-D3) — curHanusaums MIN, gO_ B%p—MI;\%_ B‘;Xbi% {Cl;
('\)/'II'Z?(UJVIVI 6ant (butbl D8-D11) — curHanusaums D1: D9 — PV2: D3: D11 — sz
03/06 (2%?1’) FLOAT ”ﬁgﬁg;‘:“ g;'::g;ﬁe":’g":np;g;‘)’” senvunibl PV 1, PV21Ct o1 vy 9999 no 9999
03/06 (12.13), FLOAT MepeaHsas 3HaveHne BbIXOAa di)yH‘KU,VIOHaJ'IbHOFO 6noka 1,2 OT MUHyC 9999 70 9999
(14.15) naHenb (c nnaBaoLLen 3ansaTomn)
03/06 16 BYTE LOAD.00 PaspeLueHre nporpammmnpoBaHns ? — 3anpeLleHo,
— paspeLUeHo
03 17 Pe3seps
03/06 | 18,19 INT AIN1.00: 1 1 1 ikanbi 1 v 2 Grioka? Ot 0000 50 0017
’ AIN2.00
03 /06 20,21 INT ﬁ:“;81 HwxHuii npegen wkansi 112 OT MuHyc 9999 o 9999
03 /06 22,23 INT ﬁ:m;gg BepxHui npegen wkanbl 1 1 2 6noka OT MuHyc 9999 o 9999
03/06 24.25 INT AIN1.03; MonoxeHue geuumanbHOro pasgenutens 11 2 0 — «XXXX», T — «XXX,X»,
AIN2.03 6noka 2 — XX, XX, 3 — «X,XXX»
03/06 | 2627 INT Ao (';'33?11‘;’;;”?‘; EjPTeH BxopHoro Luchposoro OT 000,0 A0 060,0*
03/06 28.29 INT AIN1.05; MakcnmanbHas gnMTenbHOCTb UMMNYTbCHOW OT 0000 g0 005,0*
AIN2.05 nomexv ansi curdana 1 v 2 6noka
03/06 3031 BYTE AIN1.07; MeTog TemnepaTypHOI KOPPEKLUM BXOOHbIX 0 — pyyHas
AIN2.07. curHanoB Tepmonap 1 n 2 6noka 1 — aBTOMaTM4eckas
AIN1.08: 3HaveHne TeMnepaTypbl B pexvme py4yHou
03/06 32,33 INT A|N2-08’ KOppeKLum BXOoAHbIX curHanos ot Tepmonap ans | Ot muHyc 099,9 no 999,9*
. 1 1 2 6noka
CORT:01: KoathduumeHT koppekumm (cmeLleHune)
03 /06 34,35 INT COR2.01’ aHarnoroBoro cvrHana nogasaemoro Ha 1 u 2 OT MuHyc 9999 o 9999
) Grioka
ENE1.00; | Tun matematuyeckon dyHKumMmn ans 1-ro u 2-ro
03706 36,37 INT FNC2.00 yHKLMOHanbHoro brioka Ot 0000 Ao 0006
03/06 38,39 INT E“g;g} Eﬁxélqmzwpoca MHTEerparnbHbIX 3Ha4YeHUn ans OT 0000 70 0003
(40.41), FNC1.02;
03 /06 (42.43) FLOAT ENG2.02 3HaveHune koadpduumnenta k1 ana FNC1,2 OT muHyc 9999 no 9999
(44.45), ENC1.03;
03 /06 (46.47) FLOAT ENG2.03 3HaueHune koadpduumnenta k2 ana FNC1,2 OT muHyc 9999 o 9999
DOT1.00; Jlorvka paboTbl BbixogHoro yctporctea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 no 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoga Ans ynpasneHus 0001 — PV2
03706 R INT, DOT2.01 auckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 - F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02‘ Tun curHana BbixogHoro yctponctesa DO1, DO2 00,01 —99,99* —
) MMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe wkanbi
03 /06 (56.57) FLOAT DOT2.03 YcrtaBka MIN DO1, DO2 BLIGPAHHOrO TMNA AATUNKA
(58.59), DOT1.04; B avanasoHe Likanbl
03 /06 (60.61) FLOAT DOT2 04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
(62.63), DOT1.05; -
03 /06 (64.65) FLOAT DOT2.05 'nctepesuc BbixogHoro yctporctea DO1, DO2 OT muHyc 9999 no 9999
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03 /06 66 BYTE ALRM.00 MapameTp oTOGpaxeHUs curHanusauum 888? : Sii;?:;gggﬁi:nﬂ
(67.68), AIN1.09; TexHonorudeckas curHanmsaumsa MIN ans
03 /06 (69.70) FLOAT AIN2.09 PV1.2 OT MuHyc 9999 o 9999
(71.72), FNC1.04; TexHonorudeckas curHanusaumsa MIN ans
03 /06 (73.74) FLOAT ENC2.04 FNC1,2 OT muHyc 9999 no 9999
(75.76), AIN1.10; TexHomnornyeckast curHanusaumsa MAX ans
03 /06 (77.78) FLOAT AIN2.10 PV1,2 OT muHyc 9999 no 9999
(79.80), FNC1.05; TexHomnoruyeckast curHanusauma MAX ans
03 /06 (81.82) FLOAT ENC2.05 FNCA1.2 OT MuHyc 9999 o 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'vcTepesuc curianusaumm ans PV1,2 OT1 000080 9999
(87.88), FNC1.06;
03 /06 (89.90) FLOAT ENG2.06 'nctepesuc curbanusauum ana FNC1,2 Ot 0000 go 9999
03/06 91 INT AOT.00 McTOYHMK aHanoroBoro curHana ans ©T 0000 A6 0004
ynpaBneHus aHanorosbiM Bbixogom AO
03/06 92 BYTE AOT.01 HanpaeneHue BbixogHoro curHana AO 888? : ﬁ8:)1/00%-y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHadeHue BxopHoro curHana, pasoe 0% OF MuHyC 9999 70 9999
BbIXO[HOTO curHana
V)
03/06 | (95.96) | FLOAT | AOT.03 | 3HadeHme exoaroro curkana, pasHoe 100% OT MuHyc 9999 710 9999
BbIXO[HOTO curHana
AIN1.06; KonunyectBo yyacTkoB nuHeapmsaumm 1 1.2 0000-0039 — ansa 1-ro 6rnoka
03706 97,98 INT AIN2.06 6roka 0000-0019 — gnsA 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | AbcuMCab! OnopHeix Touek NiHeapu3aLmm OT 00,00 o 99,99*
nepsoro 6noka
03/06 | 119-138 INT LNX2.00-19 | ABCLMCCE! ONOPHBIX TO4EK NMHEeapH3aLym Ot 00,00 go 99,99*
BTOpOro 6roka
03/06 | 139-158 INT LNY1.00-19 | OPAMHATEI OMOPHBIX TOYEK N1HeapugaLym OT MuHyc 9999 Ao 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAVHaTbLI ONOPHbIX TOUEK AIHEapH3aLyM OT MuHyc 9999 o 9999
BTOpPOro 6noka
WND1.00; 0000 — oaHOKaHarnbHbIn UTM
03 /06 179 BYTE WND2.00 KonunyecTtBo okoH 0001 — 1 okHo, 0002 — 2 okHa
03/06 180 INT WND1.01 ﬂapameva, KOTOPBIIA,BLIBOAUTCS Ha LidpOBOiA
avcnnen NepBoro OkHa oTobpaxeHust OT 0000 A0 0004
03/06 182 INT WND2.01 ﬂapameva, KOTOpPbIl BEIBOAUTCS Ha LidpoBOiA
Avicnnen BTOPOrO OkHa oTobpaxeHusi
WND1.02; [MonoXxeHne 3ansTon 4ns NepBoro  BTOPOro
03/06 184,186 INT WND2.02 okHa o TRREKEHMS Ot 0000 go 0006
. 0000 — gucnnen NOCTOSAHHO
03/06 188,190 INT WND1.03; Crocob BbiBOAa LMcpoBOro nHavkaTopa ans cBETUTCS
WND2.03 NMepPBOIo 1 BTOPOro OkHa O0TOGpaXeHus 0001 — gucnnelt muraet
CLHM.00; 3HayeHve kanMbpoBKy Ha4anbHOro 3HaYeHUs!
03/06 | 200,201 INT CLI2.00 LKanb! 1 v 2 Groka OT muHyc 9999 no 9999
CLI1.01; 3HayeHne KanmbpoBKN KOHEYHOTO 3HaYEHUSsI
03/06 | 202,203 INT CLI2.01 LKanb! 1 v 2 Groka OT MuHyc 9999 no 9999
CALO.0T; 3HaueHune kanmbposku MIN n MAX aHanorosoro
03 /06 204,205 INT CALO 02 Bbixona AO OT MuHyc 9999 o 9999
03 /06 206 INT SYS.13 | SHaueHve KoppeKunm MokasaHui AaTnka OT MuHyc 9999 Ao 9999
TEepMOKOMMNeHcaLUmm
03 /06 207 Pe3seps
03 /06 208 INT SYS.05 Mepwoga onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tavm-ayT oTBETa > nepuwoga onpoca
03/06 | 210, 211 INT §¥§% Afpec onpalumBaemMoro yctponcTea 1 u 2 OT1 0000 po 0255
03/06 | 212, 213 INT SYS.08; Homep pernctpa onpawumsaemoro yctpouncTaa 1 OT 0000 70 9999
SYS.11 n2
0-INT
SYS.09; 1-LONG
03/06 | 214, 215 INT SYS. 12’ Twn fgaHHbIX 1 1 2 ycTpoicTBa 2 - FLOAT
: 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBoW TN yCTpOiiCTBa ‘1) - fﬂ':‘s’fer
03 217 INT SAVE.O1 CoxpaHeHune nonb3oBaTenbCKNUX HAaCTPOeK 888? _ sanucare
03 218 INT SYS 02 TaMM-fyT Kafpa 3arnpoca B CUCTEMHbIX TakTax OT 0001 g0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaukaTopa B cetu) OT1 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 oo 0012
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MpumeyaHus.
1. MNpwn ynoTtpebnexun crnosa 6nok MmeeTcs B BUAY PYHKLMOHamMbHbIN 610K HOpManusaummn n MacluTabupoBaHusi.

2. Nupukatop NTM-110H obmeHmBaeTcsa aaHHbiMK no npoTtokony Modbus B pexume "No Group Write" — ctaHOapTHbIN
npoTokon 6e3 nogaepXku rpynnoBoro ynpaBneHust AUCKPETHLIMU CUrHanamu.

3. (p1.p2) — perucTpbl, KOTOPbIE OTBEYAIOT 3@ OAHO ONpeferieHHoe 3Ha4YeHWe C NnasBaloLLen 3ansTou.

4. (*) JaHHoe uncro npeAcTaBneHo B peructpe LenbiM 6e3 geuyManbHOro pasgenutens (3anston). Hanpumep, ecrnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uucno 600.

5. Peructp 16 «Pa3peweHue npoepaMmuposaHusi», B CIly4ae YCTaHOBKU €ro 3HayeHusi B «1», pa3peluaeT u3MeHeHve
KOHurypaumoHHbix pernctpoB No 18-215. YcTaHoBKy «Pa3peweHue rnpo2paMmMupo8aHusi» MOXHO OCYLLIECTBUTb C NEePCOHAarbHOM
OBM unu c nepegHeit naHenu uHaukatopa (ypoBeHb LOAD.00). MNpu Hanuuum B 16 pernctpe «0» OOCTYMHbI ANsl U3MEHEHUS
TONbKO PEFUCTPbI ONepaTUBHOTO ynpasneHust 1-15, a ocTanbHble ANs YTeHUs.

6. MobutHoE NpeacTaBneHne perucTpa curHanusauum 7 (P\I/ — usmepsiemas Benu4uuHa, F - BbIXoA dyHKL.6mnoka):

But 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
F2 | F1 [ PV2 | PV1 F2 ["F1JRv2 | PV1 |
-k Ko, 03 03 03 03 03 03 03 03 , 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6anT (curHanm3auus:MIN)

PekomeHaaLmm nNo nporpammMuMpoBaHuio o6MeHa aaHHbIMK ¢ nHankatopom UTM-110H
(ocobeHHoCTM ncnonb3oBaHus pyHkumn WinAPI)

Mpu onepauusx Beoga / BbiBOAa (C nporpaMMHbiM ynpaerneHnem DTR/RTS), Heob6xooumo yaoepxuBaTb
curian DTR/RTS [o okoHYaHMs nepedayn kagpa 3anpoca. [ns onpegemeHvsi MOMEHTa nepefadqv nocregHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs UCNomnb30oBaTh AaHHY0. yHKUmMo: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm

{
al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

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

Kagp oTBeTa OT mHAukaTopa AepenaeTcsi MHOUKATOPOM C 3adepxkon 3 — 9 MC OT MOMEHTa NPUHATUS
Kagpa 3anpoca. [lns oxuaaHusa kagpa oTBeTa He pekoMmeHayetcsa ncnonb3osatb WinApi: Sleep( ), a ncnonb3oBatb
OVERLAPPED cTpyKTypy v onpefensaTtb Nony4yeHue oTeeTa OT MHAMKaTopa Crieaylowum KogoM:

while(dwCommEvent!=EV_RXCHAR)

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

TimeOut — TaiMmayT Ha nonyyYeHve oTeeTa.

Mocne nepedauvn kagpa oTBeTa MHAMKATOPY HeobxoauMma naysa =1MC ANS MNEepeKnioYeHUs B PexvnMm
npvema. [na oxumgaHud Takke He pekoMeHayeTcs ncnonb3oBatb dyHkumio WinApi Sleep( ).
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B.2 MODBUS npoTtokon

B.2.1 ®dopmart kaxgoro 6anTa, KOTOpbIN NPUHUMaETCA U NepefaeTCA MHAUKaTOPaMu criegyloLwmi:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwiti 6uT nepegaeTcsa nepsbIM.

Kagp Modbus coobLieHuns cnegyowuii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Foe K16 — konuuyecTBO 3anpalwmBaemblx perucTpoB. Ecnum B kagpe 3ampoca 3akasaHo Gonee 16

pernctpos, nignkatop MTM-110H B oTBeTe orpaHn4mBaeT nx KONMYECTBO A0 NepBbix 16-Tu PEerncTpoB.

B.2.2 Device Address. Agpec ycTponcTBa

Anpec uwHpukatopa (slave-yctpornctea) B cetn (1-255), no koTopomy obpawaercs SCADA cuctema
(master-ycTporcTBo) co cBoum 3anpocom. Korga yaaneHHoe yCTpOMCTBO MOCHIIAET CBOW/OTBET, OHO pasMeluaeT
3TOT e (CoOBCTBEHHbIN) agpec B 3TOM none, 4Tobbl master-ycTponcTBO 3HaNO, Kakoe,slavesycTponcTeo oTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUNOHaNbHbIN KOog onepauun

WNTM-110H nogaepxusaeT cnegyrowme yHKUUN:

Function Code PYHKLMSA
03 YTteHune pernctpa(os)
06 3anucb B OOWH pPerucTp

B.2.4 Data Field. Mone nepeaaBaeMbIx AaHHbIX

Mone paHHbIX coobuweHns, nockinaemoro, SCADA cncTeMol ypaaneHHOMY YCTPOWCTBY COAEPXUT
nobaBoyHO MHGOpMaumio, KoTopast Heobxoamma slave-ycTporcTBy Ans AeTanusaumn dyHkuun. OHa BKIToYaeT:

® HayarnbHbIM agpec perncTpa n KONMYeCcTBo PerncTpoB Ans yHkuun 03 (YTeHne)

® afpec pernctpa n 3HaveHue 3T0re pernctpa Ans yHkummn 06 (3anmce).

Mone AaHHbIX COOBLLEHMS, MOCLIFTAEMOro B OTBET YAaneHHbIM YCTPONCTBOM COAEPXKMNT:
® Konu4ecTBo 6anT oTBeTa Ha dyHKLUMo 03 1 coaepXMMoe 3anpaluvBaeMbiX PErMcTpoB
® afpec perucTtpa n 3HadeHwe aToroperncrpa ans dyHxumm 06.

B.2.5 CRC Check. lNone 3Ha4yeHNA KOHTPONbHON CYMMbI

3HayeHve 3TOro noms - pesyrnbTal KOHTPOMs C MOMOLLBI0 UMKnnyeckoro usbbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmnpoBaHus coobuleHns (address, function code, data) nepepalowee ycTtpolicTBO
paccuntbiBaeT CRC Koasu NMoMeLlaeT ero B KoHel, coobuieHus. MpuemHoe ycTpoiictBo paccunteiBaeT CRC ko
NPUHATOro Coo0LEeHNs M cpaBHMBAET ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kof He coBnagaeT, 37O o3HavaeT
YTO UMEET MeCTO KOMMYyHMKaLMoHHas olimnbka. YCTPOMUCTBO He BLbINOMHAET AENCTBUA U HE AaeT OTBET B Crny4ae
o6HapyxeHusa CRC QLwunbku.

MNocnepoBarensHOCTL.CRC pacyeToB:

. Barpyska CRC peructpa (16 6ut) eanHuuamm (FFFFh).

AUckntovatowee NNU ¢ nepebimmn 8 6uT Ganta coobLueHnsa n cogepxmmbim CRC pernctpa.

. CoBur pesynerarta Ha oguH 6uT Bnpaso.

. Ecnn cgsuraembin 6ut = 1, ncknovarowee VI copepxummoro permuctpa ¢ AOO1h 3HaueHnem.

. Ecnn casuraembiin 61T Hynb, NoBTOPUTL LWar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 casuros He ByayT UMETb MECTO.

. Ucknirovatowee UM co cneaytowummn 8 6ut 6anta coobueHusa n cogepxmnmbiMm CRC peructpa.
. MoBTOpPATL Warn ot 3 0o 7 noka Bce GanTbl coobLieHnss He obpaboTaroTcs.

. KoHeuHoe cogepxunmoe pernctpa n 6yaeT 3Ha4eHUEM KOHTPOSbHOW CyMMbI.

OCoO~NOOTDAWN -

Korga CRC pa3smelyaeTcs B KOHUe coobuieHuns, mnagwmin 6ant CRC nepenaetcs nepBbiM.
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Mpumep pacyeTa KOHTPONBLHON CYyMMbI Ha Ai3bike CU

Example of CRC calculation in "C" language

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

{
unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; // initialize crc

while ( number_byte>0 )
crc A= *buff++ ; // 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
{ i i _
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase’counter
}
number_byte--; // adjust byte counter
}
return (crc); // final result of crc
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B.3 ®opmaT KOMaHA

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmin chopmat Mcnonb3yeTcs AN nepeaayn 3anpocoB OT KOMMbOTEPA W OTBETOB OT yAaneHHOro
YCTPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

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

fne «NUMBER OF REGISTERS» u =16

16-Tn perncTpos.

Mpumep 1:

1. YUteHue peructpa

— KOnM4yecTBO 3anpalwvBaeMbix permcTtpoB. Ecnun B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, niaukatop MTM-110H B oTBeTe orpaHMIMBaET X KONMYECTBO 4O NEPBbIX

3anpoc ycTtpoinctBy. 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
OtBeT ycTtporctBa. 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

Cnepytollas KoMaHAa 3anuceiBaeT onpeaeneHHoe 3HadeHne B pernctp. Write to Single Register (06)

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

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

YcTaHoBUTE BpeMsi AndihbepeHUMpoBaHus nHamkatopa 74 cekyHabl B ycTpoincTtae ¢ agpecom 20.
Set Td to 74 sec (004A Hex ) on Device address 20.

3anpoc yctporctBy. 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 ycTtporctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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MpunoxeHue I'. CBogHaa Tabnuua napameTpos
mHaukaTopa ATM-110H

Tabnuua IM.1 - CBogHasa Tabnuua napameTtpoB nHagmnkatopa NTM-110H

Enun- 3HaueH. w
ar
MyHKT n HULbI [Onana3oH nameHeHusA no- _ Pas-
apameTp n3me MpumeyaHue
MEHH0 u3me- napameTpa ymon- Aen
HeHus
peHus YaHUIO
AIN1 (H 1 ;') HacTtpolika napameTpoB nepBoro (pyHKUMOHaNLHOro 6y10ka Hopmanusauum u
MaCLLITaGMPOBaHMﬂ
00 Twn aHanoroeoro curHana 0000 — nHTEpdencHbIN BBOA 0001 0001
0001 — nUHENHBbI
0002 — kBagpaTUyeckmmn
0003 — TCM 50M
0004 — TCM 100M
0005 — p.23
0006 — TCI 5001, Pt50
0007 — TCN 1001, Pt100
0008 —rp.21
0009 — nuHeapnsosaHas
LKana
0010 — Tepmonapa
nnHeapusnpoBaHas
0011 — Tepmonapa TXK (J)
0012 — repmonapa TXK (L)
0013 — repmonapa TXKH (E)
0014 — repmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TIP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHui npegen pasmvaxa TEXH. OT muHyc 9999 no 9999 000,0 Mnagwui
LKanbl en. paspsan 3. Ecnu n.00 BbIGpaH B
02 BepxHuii npegen pasmaxa | TeXH. OT MuHyc 9999 o 9999 100,0 Mnaguwii | 8.1 | gnanasoHe 0003-0008,
LKan.l en. paspsa 0011-0017 TO 3Ha4eHue
03 MonoxeHue geuumansHoro 0000, 000,0 9TUX NYHKTOB U3MEHUTb
pasgenutens 000,0 Henb34.
00,00
0,000
04 [MocTosiHHasi BpemeHu cek. Ot 000,0 go 060,0 000,1 000,1 000,0 — counbTp BbIKN.
LUmdpoBoro gunbTpa 3.
05 MakcumanbHas anu- Cexk. Ot 000,0 no 005,0 000,0 000,1 8.1 | 3awmTa oT MMNYynbCHBIX
TENbHOCTb MMMYMbCHOM nomex
NMoMexm
06 KonunuyecTtBo yyacTkoB Ot 0000 go 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
NMHeapu3aumm LNY1
07 MeTop TemnepaTypHon 0000 — pyyHas koppekumsa | 0001 0001 T=Tuam+Tkop.pyy,
KOPPEKLMM BXOOHbIX 0001 — aBTomaTtunueckas cM.[AIN1.08]
CUrHanoB OT Tepmonap KoppeKuusi T=Tuam+Tkop.aBT
08 3HayeHve TemnepaTypblB | TEXH. Ot MuHyc 099,9 go 999,9 000,0 000,1 Tkop.pyy
pexume pyyHoW Koppekuun | en: Mpu AIN1.07=0000
BXO[HbIX CUTHArMoB OT
Tepmonap
09 YcraBka curHanusagum TEXH. OT muHyc 9999 no 9999 020,0 Mnagwmun C yyeTom geunm.
OTKIMOHEHUS "MUHNMYM" en. paspsn pasgenutens
ans 1-ro 6noka
10 YcTaBka curHanmsauum TEXH. OT muHyc 9999 no 9999 080,0 Mnagwwin | 3. C yyeTom geunm.
OTKIMOHEHUS:, "MakCcumMyM" en. paspan 8.3 | pasgenutens
ans 1-ro 6rnoka
1" nctepesuc TEXH. O7 000,0 oo 090,0 000,5 000,1
curHanvsauum en.
AIN2 (H 1 E) HacTtpoiika napameTpoB BTOporo yHKLMOHaNbLHOro 6510ka HopManusauum u
MacLiTabupoBaHus
00 MapameTpbl @HanornyHbI
napameTpamM HacTpOWKu
11 ypoBHs AIN1

* Ecnu 3HaveHne napameTpa AIN1.06 pasHo 0..19, Toraa ToYKM NMHeapusauum BBOAATCA Ha ypoBHAX MeHto LNX1 v
LNY1. Ecnu xe BO3HWKaeT HEOBXOAMMOCTb YBENWYEHUS Y4acTKOB NuHeapusaumu go 39, Torga npu BBOAE
3Ha4veHusa ot 20 go 39 B napameTp AIN1.06, nepBbie 20 Touek NMHeapusaumm BeoaaTca Ha ypoeHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auumn BTOporo 6roka Hopmanusauumn n mactabupoanns LNX2 n LNY2.
Mpn atom, geummanbHbIi pasgenutenb (3anaTtas) ansa ypoeHer LNYL1 m LNY2 GepeTca C ypOBHSI HACTPOWKM
rnepeoeo pyHKLMOHaNbHOro 6rioka Hopmanuaaumm u mactadbupoanusi AIN1.03.
Mpn wucnonb3oBaHun 6Gonee 19 yyacTkoB nuWHeapu3auun Ans nepsBoro 6noka Hopmanusauum wu
MacLTabupoBaHus, NMHeapmnsauusa BToporo 6noka Hopmanusauum n maclitabnpoBaHMs HeBO3MoXHa!
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MpopomkeHune Tabnuubl I'.1 - CBogHasa Tabnuua napameTpoB nHamkatopa UTM-110H
Enun- 3HaueH. w
MyHKT n HULbI [Onana3oH nameHeHUsA no- ar Pas-
apameTp n3me- MpumeuaHue
MEeHI0 n3me- napameTpa ymon- P
peHus YaHUIo
FNC1 (F nL !) HacTpoiku dpyHkumoHanbHoro 6noka 1
00 MatemaTtuyeckue 0000 — He ucnonb3yeTcs 0000 0001 3.
yHKLMN 0001 — BbluMTaHUE 82
0002 — cymmumpoBaHue
0003 — yMHOXeHne
0004 — penexune
0005 — nHTerpupoBaHue
0006 — nsmepeHue
BMaXHOCTK
01 Pexwum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTEerparnbHbIX 3Ha4YeHWN 0001 — no nepenonHeHuo
0002 — no nepenosnHeHUto
UM ogHOBPEMEHHOMY
Haxatvio knasuww "W n ‘O
0003 — o 0gHOBPEMEHHOMY 3.
Haxatuio knasuw “W” 1 “Or 8.2
02 3HayeHve en. OT MuHyc 9999 o 9999 001,0
koachdumumeHTa k1
03 3HayeHne en. OT muHyc 9999 no 9999 000,1
KoadppmumeHTa k2
04 YcraBka curHanusauum TEXH. OT MuHyc 9999 o 9999 040,0 [ns BbIxoga nepBoro
OTKNOHeHus "MUHUMYM" | ef. yHKLMOHanbHoro brioka
05 YcTaBka curHanmsauum TEXH. OT muHyc 9999 109999 050,0 3.
OTKNOHeHus "mMakcumym" | ef. 8.3
06 lvcTepesuc TEXH. O71 000,0 oo 090,0 000,5
cuUrHanusaumm en.
FNC2 (F nlL E') HacTtpowkn dpyHKumMoHanbHoro 6noka 2
00 MapameTpbl aHanorMyHbI
napameTpam HacTpPOWKu
06 yHKUMOHanbHoro 6noka 1

AOT (Ao t) Hactpoiika napameTpoB 'aHanorosoro

Bbixopga AO (np

nyc

NIOBUM 3aKa3a)

yctponctea DO1

00,01 — 99,99 — umnynbCHbIN
(anHammnyecknn)

00 McTOYHMK aHanoroeBoro 0000 — nHTepdencHbin BeiBog | 0000 0001 F1 — BbIX0Og
curHana ans 0001.— PV1 byHKUMOHanbHoro 6noka 1
ynpaeneHus 0002 = PV2 F2 - Bbix0A
aHarnoroBbIM BbIXOAOM 0003 - F1 hyHKUMOHaNLHOTO 6roka 2
AO 0004 — F2
01 HanpasneHue 0000 — AO=y 0000 0000 — npsimoe
BblxogHoro curHana AO 0001,— AO=100%-y 0001 — obpaTHoe
02 3HayeHve BXo4HOro TEXH. OT1 MuHyc 9999 o 9999 0000 Mnapwwi C y4yeTOM AeLumansHoro
curHana, pasHoe 0% en. pa3pan pasgenutens
BbIXOAHOrO curHana BblIBpaHHOrO UCTOYHKKA
03 3HayeHne BXOOHOro TEXH. OT MuHyc 9999 o 9999 100,0 Mnaawwui aHanoroBoro curHana.
curiana, pasHoe 100% eq. pa3pan
BbIXOAHOrO curHana
DOT1 (d ok l') KoHdurypauus BbixogHoro yctpoucrtsa DO1
00 Jloruka paboThbl 0000 — MHTepMENCHBIN BbIBOA, 0001 0001 0000 - BbIXOA ynpaBnsieTcst
BbIXOQHOIo yCTpOVICTBa 0001 — 6onbwe MAX no uHTepdecy
DO1 0002 — meHbLue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN—- MAX
0004 - BHe 30HbI MIN-MAX cootBetcTBytowero DO;
(oTHocuTenbHo MIN— MAX 0005 — DO cpabortaert, ecnu
cooTtBeTcTBYyloWero DO) napameTp BbIAET 32 pamKku
0005 — 0606LeHHas TEeXHoMnorm4yeckom
CUrHanusauusa CcurHanusauumm
0006 — He ncnonb3yeTcs, BbIXOA
OTKN
01 McTOYHMK aHanoroBoro 0000 — PV1 0000 0001
curHana gns 0001 - PV2 39
ynpasneHus 0002 — F1
OUCKPETHbIM BbIXO4OM 0003 - F2
DO1
02 Tun curHana BbIXOOHOMO | Cek. 00,00 — cTatnyeckun 00,00 00,01 'ne 00,01-99,99 —

ANUTENBHOCTb UMMyNbCa
B CeKyHaax.
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NMpoaomkeHne NPUNOXEHUNA I
MpopomkeHune Tabnuubl B.1 - CBogHasa Tabnuua napametpos nHankatopa NTM-110H

Epun- 3HaueH. w
MyHKT n HULbI [Ounana3oH n3aMeHeHus no- ar Pas-
apameTp n3me- MpumeuaHue
MEHH0 n3me- napameTpa ymorn- wermsi | 2"
peHus YaHUIO
03 YctaBka MIN DO1 TEXH. B anana3soHe Lwikanbl 020,0 000,1
en. BblIGpaHHOro TMNa garyuka
04 YcraBka MAX DO1 TEXH. B avanasoHe wkansbl 080,0 000,1
en. BblIGpaHHOro TMNa garyuka
05 'McTepesnc BeIXogHOTo TEXH. OT mMuHyc 9999 no 9999 001,0 000,1
yctporcTtea DO1 en.
DOT2 (d ok E’) KoHdmrypauusa BbixogHoro yctpouctea:b0O2
00 MapameTpbl aHanorM4Hbl
napameTtpam
05 KOHUrypauum
BbIXOAHOMO YCTPONCTBA
DO1
WND1 (© nd |) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonunuectBo okoH 0000 — opgHokaHanbHbIn UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpbIN 0000 — He BbIBOAUTCS 0001 0001
BbIBOAMTCSH Ha (TEéMHbIN 3KpaH)
uncpposon amcnnen 0001 - PV1
0002 — PV2
0003 - F1
0004 — F1
02 MonoxeHne 3ansTon 0000 — 0000, 0001 0001 3. 0000-0003 — ¢
0001 - 000,0 8.4 | duKkcHpoBaHHOM 3anATOoM
0002 — 00,00
0003 - 0,000
0004 — nnasaroLias sanstas
¢ orpaHuyeHvem 0000
0005 — mnaBatollas 3anatas
¢ orpaHnyeHvem 00,00
0006 — nnaeatoLias 3ansitas
03 Cnocob oTobpaxkeHusi 0000 — guennen NOCTOSIHHO 0000 0001
LUMcpoBoro aucnrest cBeTUTCs
0001 — gucnnen muraet
WND2 (':' nd E') HacTtponka napameTpoB OKHa OTOGpaxeHus 2
00 MapameTpbl aHanorM4YHbI
napameTpam HacTPOMNKM
03 nepBOro okHa
oTobpaxeHus _ a
ALRM (H L mn) HacTpoiika napaMeTpa OTOGPaXKEeHUs CUTHaNU3aLumn
00 MapameTp oTobpaxeHust 0000 — 6e3 KBUTMPOBaHUSA 0000 0001 3. KsutnpoBaHue
curHanusauum 0001 — ¢ kBUTMPOBaHMEM 8.3 | knaBuwew [A] unu vyepes
nHTepderic.
LNX1 (|'_ nu l') Abcuucchi ONOpHbIX TOYEK JIMHeapusauum cMrHana nogaBaemMoro Ha nepBbin
(hpyHKLUMOHaNbHbIN 6510K HOpManu3aumm U MmacwTabupoBaHus
00 Abcuucca Ha4anbHoro % Ot 000,0 go 099,9 0000 000,1
3HayeHus (B % OT
BXOAHOrO curHana)
01 Abgcuucca 01-ro yyactka | % OT 000,0 no 099,9 0000 000,1 5.2
02 Abcuucea 02-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
18 Abcuucca 18-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
LNY1 (I,_ mn H I') Op,qVIHaTbI ONMOPHbIX TOYEK JIMHeapu3auun CurHana nogasaemMoro Ha HepBbIﬁ
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHuUsA
00 OpavHaTa HayanbHoro TEXH. OT mMuHyc 9999 no 9999 0000 Mnagwmwi
3HayeHus (curHan B en. pa3psa
TEXHUYECKUX eanHMLax)
01 OpavHaTta 01-ro yyacTtka | TexH. OT mMuHyc 9999 no 9999 0000 Mnagawmi
eq. pa3psia
02 OpguHaTta 02-ro yyactka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwwun | 5.2
eq. paspsia



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

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

NMpoaomxeHne npunoxeHus I

LIZANTAN.COM

MpopomkeHue Tabnuubl .1 - CBogHaa Tabnuua napameTpos nHamnkatopos MTM-110H
MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HayeH. LWar MpumeyaHue
MEHI0 HULbI napameTpa no- n3me- Pa3-
u3me- yMmon- HeHus | Aen
peHus YaHUIO
18 OpauHata 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwi
en. paspsia
19 OpguHaTta 19-ro yyactka | TexH. OT muHyc 9999 no 9999 0000 Mnaawwn
eq. paspsig
] - o
LNX2 (L nu E) Abcuucchl ONopHbIX TOYeK NIMHeapu3saLunmM curHana nogasaeMoro Ha BTopom
(pyHKLMOHaNbHbIN 670K HOpManu3auum u MacluTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTpOKM 5.2
19 abCumce OMNOPHLIX TOYEK
NUHeapuW3aumum curHana
noJiaBaemoro Ha nepBblIii
6nok
] N
LNY2 (L 1 5C) Opaunatil onopHbIx Touek nuHeapuaaunm CUrHana noAaBaeMoro Ha BTOPOiA
(pyHKLUMOHaNbHbLIN 610K HOpManu3aumm U macwTabupoBaHus
00 MapameTpbl aHanorMyHbI
napameTpamM HaCTPOWKM 52
19 OpAMHAT OMOPHbIX TOYEK
NUHeapuW3aumum curHana
noaaBaemoro Ha BTOpPOi
610K
I ] o o
CLll (l_ Lo l) KanMGpOBKa CUrHana nogasaemMoro Ha nepBbin beHKLWIOHaanbIVI onok
HOpManu3auum U MacliTabupoBaHuA
00 KanubpoBka HayanbHOro | TeXH. OT muHyc 9999 no 9999
3HayeHusa curHana 1-ro en. 5.3
6roka
01 KannbpoBka KOHEYHOro TEXH. OT MuHyc 9999 10 9999
3HayeHusi curHana 1-ro | eq.
6rioka
I | . o
COR1 (L Or 1) KoppeKuus curHana nogaBaemMoro Ha nepBbii YHKLMOHanNbHbIN 610K
HOpManu3aluMm 1 MacTabupoBaHuA
00 Koppekuusi curHana 1-ro | TexH. Ot MuHyc 9999 ao 9999 0000 000,1 Muauumpyet PV=PV+A
Oroka en. 3.
01 KoachpuumeHT TEXH. OT MuHyc 9999 no 9999 0000 000,1 8.1 | UHgnumpyet A
Koppekuum (cmelleHve) | en,.
curHana 1-ro 6noka
[l " .
CLI2 (L ¢ E) KanubpoBka curHana nogasaemMoro Ha BTopoun chyHKLMOHaNbHbIA 610K
HOopmanun3aumm n MaCLI.ITaGMPOBaHVIiI
00 KannbpoBka HayanbHOro | TeXH. OT muHyc 9999 o 9999
3Ha4yeHusi curHana 2-ro en. 5
Oroka
01 KannbpoBka KOHEYHOTO | TEXH. OT MuHyc 9999 o 9999
3HayeHusa curHana 2-ro en.
Brioka
T o o
CORZ (L or E) KoppeKuml CuUrHana nogaBaemMoro Ha BTopou beHKLIMOHa.ﬂbeIM o6nok
HOpManu3auuMm 1 MacTabrupoBaHuUA
00 Koppekuust curHana 2-fo | TexH. OT MuHyc 9999 o 9999 0000 000,1 WHamumpyet PV=PV+A
6noka en. 3.
01 KoadpdpuumeHTt TEXH. OT muHyc 9999 no 9999 0000 000,1 8.1 | Unguumpyet A
Koppekuun (emellieHne) | eq.
curHana 2-ro émoka
0Ol
CALO (L HL 0) KannbpoBka aHanorosoro Beixoga (AO)
00 TecT aHanoroBoro %
BbIxoda
01 Kanunbposka HavanbHoro | % 5.3
3HaYeHNs aHanoroBoro
Bbixoga AO
02 Kannbposka KoHe4Horo %
3HaYeHus aHanoroBoro
Bbixoga AO
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MyHKT MapameTp Eau- [Onana3oH nsmeHeHUs 3HauveH. | WUar usme- MpumeyaHue
MeHI0 HULbI napameTpa no- HeHus Pas-
n3me- ymon- nen
peHus YaHUIO
SYS (5 4 5) O6Lue cucTeMHbIe HACTPOWNKM
00 CeTteBol agpec (Homep 0000 — 0255 0001 0001 0000 — oTknto4eH
MHAMKaTopa B CeTH) OT cetn
01 CkopocTb 06MeHa ount/ 0000 — 2400
¢ 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 Tanm-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 1 TakT = 250 mke
B CMCTEMHbIX TaKTax
03 Kop vHaukaTtopa u 70.37 Cnyxebrast
BEpCMsA NPOrPaMMHOrO nHopmaums
obecneyeHus Kop 70 Bepcus 37
04 CeTeBoMW TUN yCTpoOWCTBA 0 — Slave
1 — Master 0000 0001
05 Mepwuopa onpoca 10-10000 mc 0100 0001
06 Tanm-ayT oTBeTa 10-10000 mc 0200 0001 B.1 > nepuopa onpoca
07 A/J,pecv onpamyaaemoro Ot 0000 oo 0255 0000 0001
ycTpowicTea 1
08 Homep peructpa onpa- Ot 0000 po 9999
LUIMBAEMOro yCTPOMCTBa 0000 0001
1
0— INT
1 <LONG
09 Twn gaHHbIX 1 2= FLOAT 0000 0001
3 — SWAP-LONG
4 =SWAP-FLOAT
10 Anpec onpalmsaemoro OT 0000)30 0255 0000 0001
yCcTponcTea 2
Homep peructpa onpa-
11 LLUIMBAEMOro yCTPOMCTBa Ot 0000 Ao 9999 0000 0001
2
0-INT
1-=LONG
12 Twvin AaHHbIX 2 2 — FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
Koppekuus nokazaHun
13 naryuka 5.1.6
TEPMOKOMRAEHCALMN
SAVE ( Hu E) CoxpaHeHue napameTpoB
00 CnyxebHas
nHdopmaums
01 3anunck napameTpoB B 0000 4.7.6
3HeproHesaBncumMyto 0001 — 3anucatb
namsaTb
ELE
LOAD (L D ) 3arpy3ka napameTpoB
00 Paspeluerune 0000
nporpaMMMpoBaHus Nno 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBaTens 0001 — 3arpy3utb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTPOEK 0001 — 3arpy3nTb
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* [Insi NpaBUbHOM MHAMKALMKW NapaMeTpoB C CETU HeOGXoAMMO B napameTpe « Tun aHanoroeoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHne «0000 — uHTepdpencHbIi BBOAY», a Takke B napameTpe «KonmyectBO OKOH»
WND1.00 n WND2.00 BbicTaBuTb 3HayeHne 0001 — 1 okHo nnm 0002 — 2 okHa.

NACT PETUCTPALUUA USMEHEHWUA

Homepa nucTtoB (cTpaHuL) Bcero
NNCTOB
B [OKY- Ne Bxogsimin Ne conpoBoxaato-
Nam. AALL posoXA Moan. HaTta
MeHTE [OKyMeHTa Lero IOKyMeHTa n gata
Name- 3ame- Ho-
HEHHbIX HEHHbIX BbIX

1.00 57 57 ver. 70.37 C.B.M 22.01.2013
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