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HacToswwee pykoBoACTBO MO 3KCnfyatauum npegHasHadyeHo [Ans  O3HakoMmreHus notpebutenen ¢
HasHayeHneMm, MofensMu, NPUHUMNOM [OEWCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCniyatauuven un obcnyxveBaHuem
MHAMKaTOpa TEXHONOrNMYECKOro MMKponpoLeccopHoro ogHokaHanbHoro UTM-111H (aanee — nipnkatop UTM-
111H).

Mepen MCMnonb30BaHNEM
O3HaKOMbTECb C  HacTOSLUM
nHgukatopa ATM-111H.

nHaukaTtopa,
PYKOBOACTBOM MO

noxanywucra,
aKcnnyarauum

BHUMAHMUE !

MpeHebpexeHne mMepamu nPeaoCTOPOXHOCTU U MpaBuramu
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHWSA MepcoHana unu
nospexaeHnsa obopyaosaHus!

B cBS3K C NOCTOSIHHBIM YCOBEPLUEHCTBOBAHNEM MHAMKATOpa U
KOHCTPYKTUBHBIMU U3MEHEHUSIMW, KOTOPbIE MOBBILLAIOT €ro HaAEXHOCTb U
YRyyWaT 3KCniyaTaumio, BO3MOXHbl HeBomnbluMe OTIWNYMSE  MexXay
KOHCTpYKUMEN  MHAMKaTOpa WM NporpamMHblM  obecnedveHnem
ONMCaHHbIM B HACTOSALLEM PYKOBOACTBE N0 3KCnnyatauuu (ganee - P3), u
nocTaBnsieMbIM WHOWKATOPOM.

Coxpau.l,eva, NPUHATBIe B AAHHOM pyKoBOACTBe

1. B HavMeHOBaHUSIX MapameTpoB, Ha PUCYHKaX, MpU LUGDPOBLIX 3HAYEHUSIX U B TEKCTE WCMONb30BaHbI
cokpalleHusa n abbpesunaTtypsbl (cMm. Tabnuuy 1.1), o3HavaoLwme cnegyoulee:

Tabnuua |.1 - CokpalleHns n abbpesnaTypbl

Abbpesuatypa MonHoe HaumeHOBaHue 3HauyeHue
(cumBon)

PV Process Variable Namepsiemas BenuunHa (KOHTpONupyembin un
perynupyembi napameTp)

T, t Time Bpewms, nHTepBan BpemMeHun

Al Analogue Input AHanorosbli BBOA,

DO Discrete Output [NcKpeTHbIN BbIBOA

AO Analogue Output AHanorosbIv BbIBOA,

GND Ground 3emnis

RGND Return/Ground 3emnsa nHTepdeiica

CP - CpeaHun

H3 - HopmanbHO 3aMKHYTOW

HO - HopmanbHO OTKpbIThIN

2. B HaumeHOBaHMWAX YPOBHEW KOHMWUrypauum vHAuKaTopa MpUHATHI cnegyowme 0b603HayeHus, KoTopble

COOTBETCTBYHOT 6yKBaM naTunHckoro andasuTta:
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1. OnucaHne nHaukKaTopa

1.1 HasHa4yeHne nHauKaTopa

Wngunkatop UTM-111H npeacraensioT coboi HOBbIV KNAacc COBPEMEHHbIX YHUBEPCANbHbIX OOHOKaHalbHbIX
LUMPOBbLIX MHAMKATOPOB C AUCKPETHLIMU BbIXOO4AMMU.

WMuonkatop WUTM-111H nossonsietr obecneuntb BbICOKYHD TOYHOCTb W3MEPEHUS TEXHOMOrM4ecKoro
napametpa. OmnuyumernsHol ocobeHHocmblo wHaoukatopa WTM-111H aBnsetca Hanuuue TpexypoBHEBOW
ranbBaHWYECKON U30NSLMU MexXay BXOoA4aMu, BbIXOAAMU U LENbO NMUTaHUS.

MHavkaTtop npegHasHadeH Kak Ansg aBTOHOMHOro, Tak M Ans KOMMMEKCHoro ucnonb3osaHua B ACYTIT B
3HepreTuke, MeTannyprum, XMMmM4ecKkon, NULLEBON 1 APYrMX OTPACnAX MPOMBILLFIEHHOCTU 1 HAPOAHOM XO35IMCTBE.

HNudukamop UTM-111H npedHa3Ha4eH:

® [ U3MEPEHUSA OHOr0 KOHTPONMPYEMOrO BXOAHOro hu3nyeckoro napameTtpa (Temneparypa, AaBreHue,
pacxof, ypoBeHb U T. M.), 06paboTkn, npeobpa3oBaHUss U OTOOpaKEHUs] ero TeKyLlero 3HayeHust Ha BCTPOEHHOM
yeTblpexpaspsaaHoM LUMPPOBOM Aucnnee U NMMHENHOM MHOUKaTope;

e nHAMKaTop paboTaeT Kkak KomnapaTop, POPMUPYS BbIXOAHbBIE OUCKPETHbIE CUrHanbl YNpaBneHus BHELLHUMU
WCNOMNHUTENbHLIMU MeXaHU3MaMu B COOTBETCTBUM C 3ajlaHHOM Monb3oBaTenem nornkon paboTbl U yCTaHOBEHHbLIMU
ycTaBKkamu;

e Mpu YCMNOBWMM 3aka3a aHarioroBoro Bbixo4a, WMHAUKATOpP (OPMUPYET BbIXOAHOW aHanoroBoW curHan
yrnpaBneHns BHELLUHUM UCMONHUTENbHBIM MEXaHW3MOM B 3aBMCMMOCTU OT BblOpaHHOW MatemMaTuyeckon yHKLUM Un
yHKLNM peTpaHCMUCCUUY;

e NS MHOMKaUWMM TEXHONIOrMYecKoro napameTpa nofy4yaemMoro no MHTepdency OoT BHELUHUX YCTPOWCTB
(dbyHkums Master/Slave);

® VIMeeT BO3MOXHOCTb MCMOMb30BaHWA BTOPOro aHanoroBoro BxoAaa anga npvema, obpabotku, npeobpasosa-
HWUS1 TEXHOMNOMMYECKOro napameTpa nosy4aemMoro no UHTEpPdENCy OT BHELUHUX YCTPOMNCTB;

e vHAMKaTOp OPMUPYET CUrHamnbl TEXHONMOrMYecKonm curHanu3aumu. Ha nepegHen naHenu umeroTcs
WHOMKATOPbl AN CUrHanmM3aumMm TEXHOMOMMYECKN OMacHbIX 30H, CUTHarmbl NPEBbILLEHNS (3aHWKEHUSI) perynmpyemoro
Unn M3mMepsieMoro napameTpa;

e wuHankatop WUTM-111H, MoOXeT Mcnonb3oBaTbCA B CUCTEMAX CUrHanMsauuin, OMNOKMPOBOK M 3aluuT
TEeXHOMornyeckoro o6opynoBaHus.

1.2 O603Ha4yeHne nHagukatopa NTM-111H

O603HayeHue npu 3akase:

WTM-111H-AA-C-D-U

AA - KOA BXOAHOrO aHanoroBoro curHana U - HanpsixkeHUe nNUTaHUsA
01- yHmbmuwposaHHbl@ 0-5 MA 220 - 220B nepeMeHHOro Toka
02 - yHucprumposaHHbiin 0-20 MA 24 - 24B noCTOSIHHOMO MW NEPEMEHHOTO ToKa

03 - yHumumnposaHHbiv 4-20 MA
04 - yHncbmumposaHHbivi 0-10 B
05 - Hanpsbkerune 0 ... 75 mB D - TMn AUCKpPeTHbIX BbIXOAHbLIX CUrHaNoB
06 - Hanpsbkewye 0 ... 200 mB T - TPaH3NCTOPHbIE BbLIXOAbI

07 - Hanpsixete 0 "'_28 - " P - peneiiHble BbIXOAb!
08 - TCM 50M, W100=1,428, -50° ... +200°C K — TBEpAOTENbHbIE pene
09 - TCM 100M, W100=1,428, -50° ... +200°C

10 - TCM rp.23, -50° ... +180°C

11 - TCN 500, W100=1,391, Pt50, -50°...+650°C

12 - TCM 100M, W100=1,391, Pt100, -50°...+650°C
13- TCM rp.21, -50° ... +650°C

14 - TXA (K), 0° ... +1300°C

15 - TXK (L), 0°...+800°C

16 - TXKK (J), 0° ... +1100°C

17 - TXKH (E), 0° ... +850°C

18* - TNMN10 (S), 0° ... +1600°C

19* - TMP (B), 0° ... +1800°C

20* - TBP-1 (A-1), 0° ... +2500°C

* usrotaBnNMBaeTcs No OTAENbHOMY 3aKasy 1 nocneayrowias
nepecTpoiika Ha Apyrve Tunbl BXOAHbIX CUTHaNoB
npoun3BoAUTCA Ha NpeanpuUATUU-U3rotoBuTene

C - KoA BbIXOAHOro aHanoroBoro curHana

0 - Moaynb aHanNoroBoro BbIXo4a OTCYTCTBYeT
1-0-5MA

2-0-
3-4-
4 - 0-10 B (no otaenbHoMy 3aka3sy™)

* Mpubop HacTpanBaeTcsi Ha BbIXOAHOW CUrHan
0-20 MA 1 Ha pa3bem BnanBaeTcsi HOPMUPYIOLLIIA
peauctop 499 Om




lMpumep 3aka3a uHlukamopa UTM-111H:
NIM-TTTH- 75—0—/_3—220

15 - aHanoroBbIi BX04 HAacTPOEH -‘V
Ha Tepmonapy TXK(L), ¢ anana-
30HOM u3amepeHusa 0° ... + 800°Q.

220 - nutaxue npubopa ~220B
nepeMeHHOro Toka

0 - nnaTa aHOMNOroBoro BbiXo4a
He yCTaHOBIEHa

P- peneiHble QUCKPEeTHbIE BbIXOAb!

1.3 TexHM4YeCKne XapaKTepucTUKu MHaMKatopa

1.3.1. AHanoroBbI# BXO4HOM CUrHan

Tabnuua 1.3.1 - TexHU4eckve xapakTepUCTKM aHaIoroBoro BXOAHOIo curHana

TexHU4eckasi xapakTepucTmka 3Ha4yeHune
KonnyecTBO aHanoroBbix BX040B 1
Tvn BXOAHOrO aHanoroBoro curHana YHudmumposaHrHble (TOCT 26.011-80)

[MOCTOSIHHBIV TOK:

ot 0 MA oo 5 MA

ot 0 MA go 20 MA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Baoo10B

ot 0 MB go 75 mB

ot 0 MB pno 200 mB
ot0Bpoo2B

TepmonpeobpasoBaTtenu conpotusneHunin JCTY 2858-94
TCM 50M, W44p=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W40=1,428, ot muHyc 50°C go nntoc 200°C

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

TCM 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 10001, W10=1,391, Pt100, oT muHyc 50°C go nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNMN10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspeluatowas cnocobHoctb AL 16 paspsigos

Mpenen gonyckaemor OCHOBHOM NpUBEAEHHOM <0,2%

MOrpeLHoOCT! U3MEPEHUSI BXOAHbIX NapamMeTpoB

TOYHOCTb MHAMKALUN 0,01 %

Mpenen ponyckaemow ONONHUTENBHOM NOrpPeLLHOCTH, <02%/10°C

BbI3BaHHOW M3MEHEHMEM TEMMNEPATYpPbl OKpyXKatoLen

cpegabl

[Mepuop n3amepeHus, He meHee 0,1 cek

["anbBaHM4eckasi pa3Bsiaka aHanoroBoro Bxoaa Bxopn ranbBaHW4eCKM U30MMPOBaHbl OT BbIXOAOB U OCTalbHbIX

Lienen, HanpshkeHue ranbBaHnyeckon pasesasku He meHee 500 B

lMpumeyaHus.

1. Bxod uHOukamopa UTM-111H moxem O6bimb CKOHGbuaypupoeaH Ha rookmoYeHue moboeo muna
damyuka.

2. Bo3aMoOxHO KOHgbucypuposaHue obpabomku e8xodHoz20 cuzHana Al no dsym amzopummam (nepebili u
8mopoli yHKUUOHasbHbIU 6SI0OK HopManu3ayuu u MacwmabupoeaHusi), U Kak pe3yrbmam npedcmasrieHusi 08yx
pasHbix hopm 8xo0H020 napamempa PV1 u PV2.

3. lNpu 3aka3e exoda muna mepmMmonapa, 8 kayecmee exoda memrepamypHoOU KOppeKuuu (KomrneHcauyuu
mepmo-3JC c80600HbIX KOHUO8 mepmorapbi) ucrnonbdyemcss damyuk memrepamypbl, KOmMopbil Haxodumcs
803716 KIIeMM Ha Kopryce uHoukamopa.




1.3.2 AHanoroBbI BbIXOAHOM CUrHan

Tabnuua 1.3.2 - TEXHNYECKE XapaKTEPUCTUKM aHanoroBoro YHUUMPOBAHHOIO BbIXOAHOMO CUrHana

TexHu4yeckas XapaKTepucTuka

3HauyeHue

KonunyecTso aHanorosbIX BbIXO40B

1 (I'Ipl/l YCInoBKK 3aKasa onuunn aHanoroBoro BbIXO,EI,a)

Tun BbIXOAHOIO aHaNOroBoro curHana

YHudmumposaHHbie FOCT26.011-80
O1 0 MA oo 5 MA, RH <2000 Om
Ot 0 MA oo 20 MA, RH = 500 Om

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

O10Bao10B, RH22kOwm (no oTaensHoMy 3akasy)
PaspeLuatowasi cnocobHoctb LIAT <0,0015 %
Mpegen gonyckaemor OCHOBHOM NpUBEAEHHOW NOrpeLLHOCTH <0,2%
hOpMUPOBaHUS BLIXOQHOMO CUrHana
[ononHuTenbHasi norpelHoCcTb HOPMUPOBAHMUS BLIXOAHOMO <0,1%

CuUrHana ot "SAMeHeHuaA ConpoTUBNEHNA Harpy3ku

Mpegen gonyckaemow AONOSHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOMN

N3MEHEeHNeM TemMmnepaTtypbl Opr)KaPOLIJ,eVI cpegbl

<0,25 %/10°C

[anbBaHW4eckas pa3BA3Ka aHarioroeoro Bbixoaa

BbIXO,EI, ranbBaHN4YeCKn N30IMpoBaHbl OT BXOOAOB U
ocTasbHbIX LeNen, HanpskeHue rafibBaHn4YecKon
pa3BsA3ku He meHee 500 B

1.3.3 OuckpeTHble (MMNyNbCHbIE) BbIXOAHbIE CUTHarbI
Tabnuua 1.3.3 - TeEXHUYECKNEe XapaKkTEPUCTUKM ONCKPETHbLIX BbIXOAHbLIX CUTHANOB

TexHUYeckasi XxapakTepucTuka

3HauyeHune

KonunyectBo ANCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MakcuMalribHoe HanpsXeHne 1 TOK KOMMyTauum

0o 40B, 100MA NocTosiHHOro Toka

ranbBaHnU4eckas pa3BA3Kka AUCKPETHbLIX BbIXO40B

BbIXOAbl CBA3aHbI B rpynny U3 ABYyX BbIXOAO0B U raribBaHN4YeCKn
M30MMpPOBaHbl OT OCTanbHbIX Lenen

- Pene(nepeknoyaembil KOHMakm):

MaKkcumMarsibHOe HanpsaXXeHne 1 TOK KoMMyTaunm

Twvn BbIXOAa:

0o 250B, 8A nepeMeHHOro Toka Npu akTUBHOW Harpyske

o1 5B, 10mMA go 30B, 5A NocToAHHOrO TOKa Npu akTUBHOWN Harpy3ske
£o 250B, 3A nepeMeHHOro Toka npu UHOAYKTUBHOW Harpyske
(cos=0.4)

- TeepdomersibHoe (He MexaHU4eckoe) pene:

MakcumanbHoe HanpsixeHMe KOMMYyTaLUun NepeMeHHOro
(mencteyoLLiee 3HaYEHME) NN NOCTOSHHOIO TOKa

no 40B

MakcumarnbHbIn TOK Harpy3ku Kaxagoro Bbixoga

8o 0,5 A (AC) nepemeHHOro Toka,
8o 0,5 A (DC) nocTosiHHOro Toka

CwrHan norunyeckoro "0"

CwurHan normdeckon "1"

pa3oMKHYTOe COCTOsIHUE KOHTaKTOB pene(TpaH3UCTOPHOrO Krtoya).

3aMKHYTOE COCTOSIHVME KOHTaKTOB pesie(TPaH3MCTOPHOrO KIoya).

Bug Harpysku

AKTUBHadA, MHOYKTUBHAA

[anbBaHW4eckasi pasBsA3ka AUCKPETHbIX BbIXOO0B

BbIxoapbl ranbBaHNYeCKM U30NMPOBAHbI OT APYrMX BXOAOB U
oCTarnbHbIX Lienew, HanpsixeHne ranbBaHNYeCcKoN pa3Bsi3kn He
meHee 1500 B

1.3.4 NMocnepoBaTtenbHbIN MHTEepdelc RS-485
Tabnuua 1.3.4 - TexHnyeckne xapakTepucTykv nocnegoBartensHoro nirepderica RS-485

TexHU4YeckKasi XapakTepucTuka

3HauyeHune

KoHdpurypauum cetu

MHoroTo4yeyHas

Konunyectso NHOWKaTopOoB

32 Ha 0gHOM CerMeHTe

MakcumanbHasa anvHa nuHum B npegenax
OQHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTUBHbIX nepegaryvkos

1

[rnanasoH ceTeBbIX agpecoB 255

CkopocTb 06MeHa/anvMHa nHUK ceBs3un 62,5 kbut/c 1200 m

(3aBMCMMOCTb 9KCMOHEHUManbHas): 375 kburt/c 300 m
2400 kbut/c 100 m
10000 kbut/c 10m

lNpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCMos1b308aMb 3KPaHUPOB8aHHbIe 8UMbIE napbl.

Tun npuemonepegatymkoB

[vddepeHumanbHbIv, MOTEHUMANbHbIV

Bun kabens

BuTasi napa, akpaHMpoBaHHas BUTas napa

[anbBaHW4eckas pasBA3ka

UHTepdelic ranbBaHU4eckn U30MMpoBaH OT BXOAOB-BbIXOAOB M OCTanbHbIX
ueneu

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenica

[ns KOHUrypUpoBaHUS MHAMKATOPa, AN UCNONb30BaHUSA B KaYecTBe
yAaneHHoro yCTpocTBa Npy paboTe B COBPEMEHHbIX CETSX YpaBleHNs U
cbopa MHpopmauumu (Npuema-nepefayun KoMaHa U JaHHbIX)




1.3.5 NaHenb MHAUKaLUN

Tabnuua 1.3.5 - TexHnyeckve xapakTepucTvkM MHAVKATOPOB NEPeAHe NaHenm

TexHU4eckas xapakTepucTmka 3Ha4yeHune

Twvin nHankKaumm UmdpoBas, NMHenHas

Llughposas uHdukauus

KonunyecTBo ungpoBsbix gncnnees 1
TOYHOCTb MHAMKALNN +0,01%
KonunyecTBo pa3psgoB LmdpoBoro nHavkaTopa 4
BbicoTa umcp cBETOAMOOHBIX MHAMKATOPOB 8 Mm

JluHelHas uHOukauus

KonunyecTtBo cermeHToB NIMHENHOIO MHAMKaTOpa:

- UTM-111H 31 (ropu3oHTanbHOe NOnoXeHne IMHENHOro
VHAMKaTopa)
Twn nHankaTopa CermeHT, ructorpamma
TOYHOCTb NMHENHOW MHANKaLMN
NTM-111H +3,3% (¥1,7% — ¢ muratoLm cermeHTom)

1.3.6 dnekTpuyeckne AaHHbIe

Tabnuua 1.3.6 - TeXHNYEeCKVEe XxapaKTEPUCTVKN 3NEKTPONUTaHUS

TexHU4eckasi xapakTepucTuka 3Ha4yeHue

OnekTponuTaHue (NoAKMoYeHNe K CeTn):

- MOCTOSIHHOIO ToKa ot 18B oo 36B

- NepeMeHHoro Toka ot 100B po 242B, 50I'y
[MoTpebnsieMblt TOK No NUTaHuto 24B <150 MA
[MoTpebnsiemas MOLLHOCTb OT CeTH <4,5BA
nepemeHHoro Toka 220B
3awmra gaHHbIX EEPROM, cerHetoanektpuyeckas NVRAM

1.3.7 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuua 1.3.7 - YcnoBus akcnnyatauum

TexHU4Yeckasi xapakTepucTmka 3HayeHune

Kopnyc (BxLLXT):

NTM-111H 110 x 106 x 58 mm
MoHTaxHas rnybuHa 63 Mm
Temnepatypa okpyxatoLien cpepbl oT muHyc 40 °C po nntoc 70 °C
ATmocdepHoe faBneHne ot 84 klNa go 106,7 klMNa
Bubpauusa (4acToTHOW/amMnnuTygHowm) no 60y / go 0,1mm
MomelueHve 3aKpbITOE, B3PbIBO-, NOXapobe3sonacHoe.

BO3,ClyX B NOMeLLEeHNN He OOJKEeH coaepXKaTb NMbliin 1 NpUMeCcKU arpeCCUBHbIX
napoB U rasos, Bbl3blBAKOLNX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaep>alinx
CEepHUCTble coeaunHeHna nnm aMMVIaK).

MonoxeHue Npu MoHTaxe COrfnacHo npoekTa
CTeneHb 3aWmThbl IP30
Macca nHagukaTopa, He 6onee 300r

1.3.8 o ctomnkoctn K mexaHuyeckoMmy BosgencTtBuio uHgukatop UTM-111H oTBeuyaeT mcnonHeHuo 5
cornacHo NOCT 22261 .

1.3.9 CpegHee Bpemsi HapabOTKM Ha OTKa3 C YY4ETOM TEXHMYECKOro OOCNyXMBaHWUA, pernaMmeHTUpoBa-
HHOro PyKOBOACTBOM MO 3KCMyaTaumm, - He MmeHee Yyem 100 000 yacos.

1.3.10 CpepnHee Bpemsi BoccTaHOBNEHUs pabotocnocobHoctn MTM-111H — He 6onee 4 yacos.
1.3.11 CpegHuin cpok akcnnyaTtaumm — He meHee 10 nerT.
1.3.12 CpegHuii cpok xpaHeHust — 1 roa B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.13 WM3onauma  anektpudyeckux uenen WUTM-111H oTHocuTenbHO kopryca M Mexay cobon npu
Temnepartype okpyxatowen cpeabl (20 + 5) °C 1 oTHOCMTENbHOM BRaxHocTu Bo3gyxa A0 80% BblaepkuBaeT B
TedyeHMn 1 MUHYTbI OENCTBME UCNbITAaTeNbHOrO HanpsXXeHus cuHycougansHon dopmbl yactoton (50 + 1) My ¢
nencreyowmnm 3HayeHem 500 B.

1.3.13 MuvHuUManbLHO [JAOMYCTMMOE 3MIEKTPUYECKOEe COMPOTUBIIEHME U30OMALMM MNpyu  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTENbHOW BnaXxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.




1.4 CocTaB nHgukaTopa

Tabnuua 1.4.1 — Komnnekt noctaskv uiaukatopa ATM-111H

Konuye-

O6o3HaveHne HavnmeHoBaHne CTBO Mpumevanve
MPMK.421457.032 MHauKkaTop TEXHONMOrMYecKkni * CornacHo 3akasa
MukponpoLeccopHbin UTM-111H

MPMK.421457.032 INC Macnopt 1 1 wrT. no 3akasy ans NTM-111H

MPMK.421457.032 P3O PykoBoacTBo Mo akcnnyataumm 1 1 aK3emnnsAp Ha BCe 3aKkasaHHble
VMHAVKATOPbI NpY NOCTaBKe B OAWH agpec

734-203 Pasbem ceTesoi 1 TONbKO ANs MHAMKATopa ¢ NuTaHnem 24B

232-109/026-000 Pa3sbem ans nogkniovYeHns BHELLHNX 2

BXOAHbIX 1 BbIXOAHbIX Lienen

232-106/026-000

Pasbem ansa nogknoyeHnst BHELLHNX
BXOAHbIX 1 BbIXO[HbIX Lienen

TOMbKO AN HAMKaTopa ¢ nuTtaHuem 24B

231-131

Pblbar MOHTaXHbIN 4518 KNeMm

734-230

Pbluar MOHTaXHbIN A5 KNeMm

TONbKO AN MHAMKaTopa ¢ nuTaHvem 24B

nuTaHua

* KONn4yecTBo yKa3blBaeTCAa Npu 3aKkase

1.5 CpeACTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.5.1 lNepeyeHb cpeacTB M3MEPEHWs, MHCTPYMEHTa W MpUHaANEeXHOCTeN, KoTopble Heobxoaumbl npwu
akcnnyatauun nHankatopa MTM-111H, npuBeneHsl B Tabnuue 1.5.1.

Tabnuua 1.5.1 - MepeyeHb CPeAcTB M3MEPEHWs, NHCTPYMEHTa M NPUHAOSIEXHOCTEN, KOTOpble HEOOXOAMMBI NpU 3KCMnyaTaumm
nugukatopa NTM-111H

HaumeHoBaHue cpeacTs N3MEPEHMS, MHCTPYMEHTa 1 HasHauenme
NPUHaANEeXHOCTEN

1 BonbTmeTp yHMBepcanbHbiv L300 Vil3mMepeHue BbIXOQHOIO CUrHama v KOHTPOSb HanpsKeHUs NUTaHNs
2 MarasuH conpoTtusnenuin P4831 3agaTtyuk curHana
3 OnddepeHumnanbHbin BonbTMeTp B1-12 3agaTymk curHana u MsMepeHve BbIXOQHOro curHana
4 MeraommeTtp $4108 /3mepeHne conpoTMBIEHNS U30NALMK
5 lMnHUEeT MeguUMHCKNA [MpoBepka KayecTBa MOHTaXxa
6 OTBépTKA Pa3bopka kopnyca
7 Msirkast 6513b OuyucTka OT Nbln U rpsiav

1.6 MapkupoBka 1 nnoméupoBaHue

1.6.1 MapkupoBka MHOUKaTopa BbinonHeHa cornacHo TOCT 26828 Ha Tabnuuke ¢ pasMepamy CornacHo
FOCT 12971, koTopas kpenutcs Ha GOKOBOW CTEHKe Koprnyca UHAMKaTopa.

1.6.2 Ha Tabnunyke HaHeceHbl Takne ob603HaYeHus:

a) TOBapHbIV 3HaK NPeAnpuUaTUS-M3roTOBUTENS;

6) HanMeHoBaHWe NHOUKATOPa;

B) ycnoBHoe 0603Ha4eHuE;

r) o603Ha4YeHne NCMOMHEHWS;

[) NOpsiAKOBbLIA HOMEP MHAMKaTOpPa Mo CUCTEME HyMepauuy NpeanpusiTUsS-u3roToBUTENS;
€) rof v KBapTan U3roToBneHus;

1.6.3 ﬂﬂOMGMDOBaHMe MHOMKaTopa npeanpuatTuemM-n3rotosutenem npu BbinyCke M3 Npon3BOoACTBa He
npegycMoTpeHo.

1.7 YnakoBka
1.7.1 YnakoBka nigukaTopa cooTBetcTByeT TpeboBaHusam FTOCT 23170.

1.7.2 NHankaTop B COOTBETCTBMM C KOMMMNEKTOM MOCTaBKMX ynakoBaHO COIMacHO 4YepTexam npeanpuatTua-
n3rotosuTend.

1.7.3 MHaukaTop B TPaHCMOPTHOM Tape TPaHCMNOpTUPYETCS MENKUMU OTMPaBNEHNSIMU Xene3HOoA0POXKHbIM
TPaHCNOPTOM (KpbITbIMU BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.7.4 ingukatop noasepxeHo koHcepsauum cornacHo FOCT 9.014 gna rpynnb lI-l, kateropun n ycrnosun
XpaHEHWsi U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYyTpeHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPeOMTENBCKON Tapbl MPUMEHSIIOTCS KAPTOHHbLIE KOPOOKU M3 rodopuMpoBaHHOIO KapToHa
cornacHo NOCT 7376 1 MeLlKn 13 NONN3ITUNEHOBOW MMeHKU TonwmnHom He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpuMeHEeHbl aMOpTM3aLMoHHbIe MaTepuansl cornacHo FOCT 5244.
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2. HazHayeHue. PyHKUUOHANbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa WTM-111H nocpedcmeom KoHgu2ypauyuu Moxem 6bimb
usmMeHeHa makum o6pa3om, 4mo mo2ym 6bimb peweHb! ciedyroujue 3adayu asmomamusayuu:

e CpaBHeHue pesynbrata npeobpasoBaHUs C yCTaBkaMU MUHUMYM W MAaKCUMyM, W CUrHamu3auumio
OTKINOHEHWUNA,

e NporpammHas kannbposka KaHana no BHeLLIHeMY 06pa3L0OoBOMY MCTOYHMKY aHaNoroBoro curHana,

e Lundposas uneTpaums (Ana ocnabneHns BANSHUS NPOMBILLMIEHHbIX NOMEX),

e npeobpasoBaTens BXOQHOIo CUrHana pasHbiMn MaTteMaTnyeckumMmn yHKLUSMM,

® KOH(pMrypupoBaHue Nnornku paboTbl BbIXOAHbLIX ANCKPETHBLIX YCTPONCTB,

® peTpaHCMMCCUA BXOLHOrO aHarioroBoro napameTpa Ha aHanoroBbl BbIXOA YCTPOWCTBA (B Criydae 3akasa
onuun aHanorosoro Bbixoga AO) n MHoroe Ap.

Mupukatop UTM-111H koHdUrypupytoTca Yepes nepefHo naHens UHAMKaTopa unv Yepes ranbBaHU4Yeckn
pasgeneHHbin nHtepdenc RS-485 (npotokon ModBus). Hanuune nHtepdenca nossonseT ncnons3osatb MHAMKATOP
B KayeCTBe yAarneHHoro ycTponcTaa npu pabote B COBPEMEHHBIX CETAX ynpaBneHus n céopa nHdbopmauuu.

MapameTpbl KoHdUrypaumm uHgukatopa WUTM-111H coxpaHsioTca B 3HEpProHe3aBMCMMOW NamATU U
WHOMKaTop cnocobeH BO30OHOBUTL BbLIMOMHEHWE 3a4ay yrpaBrieHUs Nocre MNpepbiBaHWA HanpshKeHUs MUTaHus.
BaTtapes pe3epBHOro NMTaHUsA He UCNOMb3YETCH.

UHaukaTtop UTM-111H moxeT nsrotaBnuBaTbCs Mo UHAUBUAYaNbHOMY TeXHUYECKOMY 3aAaHuIo Ans
BbINOJTHEHUA KOHKPETHOW TeXHONOrM4YecKom 3aaayum.

MNpuMepbl NpUMeHeHUs1 HAMKaTopa:

- HpvKaumsi NonoXXeHUs LUaroBoro ABUraTens «Mmc» U «MUHYC», TOECTb yrna NnoBopoTa B O4HY U ApYryto
CTOPOHY.

- amepeHue, BbluMCNIEHNE M MHAMKALMSA BNAXHOCTW NO ABYM AaTyvkam TemrnepaTtypbl — CyXvM U BNaXHOM
(meTog ncuxpomeTpudeckux Tabnuu). Mockonbky UTM-111H MmeeT Tonbko oavH BXOA, TO AaHHblE CO BTOPOro
[aTtyvKa HY>KHO nony4yaTb No uHTepdency.

- lHpukaumns napameTpoB C KOHTpOMepa unm Apyroro yCTporWcTBa, 3anpalunsaemas no nHtepgency RS-
485, npotokon ModBus. B aTtom cnydae nHgunkaTtop BbiCTynaeT mactepoM B cetv ModBus.

- [osnpoBaHMe KonunyecTBa BeLlecTBa NO aHanoroBoMy AaTtyuky pacxoga. CurHan ¢ gaTtyuka pacxopa
WHTErpupyeTcs (HakannueaeTcs) U N0 JOCTUXKEHUIO 3ajaHHOW yCTaBKu cpabaTbiBaeT OUCKPETHBIN BbIXOA, KOTOPLIN
B CBOI OYepeb OTKMIOYAET HACOC NoAaYvmM BeLLecTBa.
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3. YcTpoUCcTBO M NpUHUMN padoTbl

3.1 KoHCTpyKUMA nHaAuKaTopa

Mupukatop UTM-111H ckoHCTpympoBaH no 61104HOMY NPUHLMNY U BKIOYaeT:

® MnacTMaccoBbIN KOPMYC;

e (bpoHTanbHbIN 610K NnepegHen naHenu ¢ anemeHTaMmm obcnyxmBaHus (KnaBmaTypown) 1 MHAMKaLmu;

® Ha Kopnyce pa3smelleHbl CbeMHble pa3beM-KNeMMbl K KOTOpPbIM MOAKMOYalOTCS NUTaHue, BXOAHblE U
BbIXOAHbIE CUrHansbl.

3.2 NepegHAs naHenb MHAMKaTOpa

Onsa nyywero HabnogeHWs 3a TEXHONOrM4ecknm npoueccom uHamkatop UTM-111H obopynosaH akTMBHOWM
YyeTbipexpa3psaHon UMMPOBOM U NIMHEWHOW MHAMKAUMEN ANS 0TOOpaXeHWs n3MepseMoi BENMYMHbI U pe3ynbTaTa
06paboTkn hyHKUMOHAmNbHbLIX GNOKOB, HEOOXOAMMBIM KONUYECTBOM KraBuLl OOCMYXXMBAHUS U CUrHaNM3auUMOHHbIX
CBETOAUOLHBIX MHOUKATOPOB AN Pasfnu4YHbIX CTaTYCHbIX PEXUMOB U CUrHanoB. BHelwHwi BuA nepegHern naHenm
nHamkatopa UTM-111H npuegeH Ha pucyHke 3.1.

;

| |
| | \
/139333333

JIHerHbIN
MHAUKaTop

CBeTtogmnoaHble
MHOMKaToPbI
LUCKPETHbIX
BbixogoB K1 u K2

SRR R
10 20 30 40
o NAPAMETP
Lincbposon o
avcnnen
nHAuKaTopa

CeeToguoHble [ pa e ade KnaBuwm
WHAUKATOPbI L e e B nporpamMmmMupo-
CUrHanusaublbl 1 d BaHuA

MAX, MIN

PucyHok 3.1 - BHewHul sud nepedHel naHesnu uHoukamopa UTM-111H.

3.3 HasHaueHue gucnneeB nepegHen naHenu

e LindopoBon gucnnen B pexume PABOTA wvHOuUMpYET 3Ha4YeHWEe U3MEPSEMOW BEMWUYMHBI UMK BbIXOL,
OLHOTO M3 PYHKLMOHAarbHbIX GrOKOB.
B pexvme KOHOUTYPUPOBAHUE wHouumpyeT ypoBeHb KOHdUrypauuu, 3aTem
HOMEp MyHKTa MEHI0, 3aTeM Muras 3HayeHue napameTpa BblOpPaHHOro nNyHKTa
MEHIO.

e AHanoroBbIA MHANKaATOP B pexume PABOTA wHAMUMPYET B MPOLEHTHON LUKane 3HavyeHue u3Mepsemon
BENUYUHBI UITN BbIXOA, OOHOrO U3 (DYHKLUMOHANbHbLIX GITOKOB.
B pexxvme KOHOUTYPUPOBAHUE BbiBOOUTCA OeryLias cTpoka.

3.4 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e NHankaTtop MAX CetuTCcsa (MuraeT), ecnu 3HavyeHne M3MEpPSIEMON BENWYMHBLI, COOTBETCTBYHOLLIErNO KaHana,
npeBbILaeT 3Ha4YeHNe YCTaBKM CUrHanu3aumm oTknoHeHns MAX.

e UHaukaTop MIN CeetutCca (MuraeT), ecnu 3HavyeHne M3MEepPSEMON BErNMYMHbI, COOTBETCTBYHOLLErO KaHana,
MeHbLUe 3Ha4YeHnNs1 ycTaBku curHanusauum otknoHeHus MIN.

e UhpukaTop K1 CBeTutcs, ecnuv BKIYEH NEpPBbI ANCKPETHbLIN Bbixod DO1.
o UnaukaTtop K2 CBeTunTCA, ecnu BKNOYEH BTOPOW ANCKPETHbIN Bbixog DO2.

e UnpukaTop IHT MwraeT, ecnu NpoucxoamT nepegada AaHHbIX N0 MHTEPgENCHOMY KaHany CBA3N.
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3.5 Ha3sHauyeHue KnaBuLl

e KnaBuwa [A]
e KnaBuwa [V]

e KnaBuwa [O]

Knaeuwa "6onbue”. Mpy KaxaoM HaxaTuu 3TOW KMaBWLLM OCYLLECTBMSIETCA yBenuyeHne
3HavYeHns un3MeHsemoro napametpa. [lpu yaepxuBaHuM STOM KMNaBULWIM B HaXaTom
NOSIOXKEHUN yBENMYEHME 3HAYEHMIN NPOUCXOAMT HEMpPepbIBHO. KBUTUPOBaHME cUrHanmsauum.
Knasuwa "MeHbLe". [pn KaxXaoM HaxaTum 3TOM KraBuLIWM OCYLLECTBASETCA YMeHbLUeHne
3HayeHuss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULLM B  HaXaToOM
NOSIOXKEHUN YMEHbLUEHNE 3HAYEHUI MPOUCXOOUT HEMPEPLIBHO.

KnaBvnwa npegHasHavyeHa Ans Bbl30Ba MEHK KOHdUrypauum, Ons NOATBEPXAEHUs
BbIMOMHAEMbIX OEeNCTBMA UNu onepauun u Ana  ¢ukcaumm BBOAUMbBbIX 3Ha4eHUN.

Hanpuwmep,

noaTBepXAeHWE Bxo4a B PEeXWMM KOHUrypaumu,

3Ha4YeHna naMeHaemMoro napameTpa u 1.4.

3.6 CTpykTypHasa cxema nHgukatopa UTM-111H

Al - BxogHOM
n3MepsieMbIn U
KOHTpONUpyeMbIn
napameTp

MutaHne
=24B; ~220B

MocnepoBaTenbHbIN

-
/-

CurHana

MUKPO-
KOHTPOJIJIEP

- anroputm 06paboTknM BXOLHOMO

- KOHMrypaLumsi UsMepuTeribHoro

[}

MaHenb MHOUKauumn
1 KnaBuaTypbl

/-

AO AHanoroBbIl BbIXog
peTpaHcmuccum (onums)

DO1 OuckpeTHbIN Bbixog 1,

o paboTalowuii no 3agaHomn
e rovay KaHana nonbL3oBaTenem noruke
KoHdurypuposaHue, . / | ph
npveM-nepegayda paboTbl

KOMaHA4 U AaHHbIX

TemnepaTypHas
KOpPPEeKLUMA XOoNnogHoro
cnasi Tepmonap

-
/

DO2 [uckpeTHbIN BbIxop 2,
paboTarowum no 3agaHomn
nonb3oBaTesieM fIoruke
paboTbl

dukcaumsi BBEOEHHOro

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-111H

3.7 dyHKUMOHanbHasa cxema niaukatopa MTM-111H

[ Wntepdeic (RS-485)

Briok
ceTeBoro
obmeHa Ona UTM-111H Hanuune
AO orosapuaeTca npu
| 3akase usgenus (onums)

Brok HopManuaauum pv1 Brok peTaHeMUcciy AO

1 macltabuposaHus
1

Al
NUTM-111H

Briok Hopmanuzauuu py2
v macwtabuposaHus
2

Ioruka pa6oTbl
[ANCKPETHOTO
Bbixoga DO1

Joruka pa6otbl
[ANCKPETHOro
Bbixoaa DO2

—>  OYHKUMOHaNbHbIV F1
6nok 1

Bnok

CUrHanu3aumm KBwTwposyaHue
KnaBuwwen (@)

L  OyHKUMOHanNbHbLIA  F2
6ok 2

S

+«— bBnok koMMyTauun aHanoroBbIx CUrHanoB

PucyHok 3.3 - @yHkyuoHanbHas cxema uHOukamopa UTM-111H
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3.8 NpuvHUMN pa6oTbl MHAMKaTopa UTM-111H

Mupukatop WTM-111H n cTpyKTypHasa cxema KOTOpOro npueefeHa Ha pucyHke 3.2 u yHKUMOHanbHasa Ha
pucyHke 3.3, npeacTtasnseT cobol yCTPOMCTBO M3MEPEHUs 3HAYEeHUs OOHOro BXOAHOrO napameTtpa, obpaboTku u
npeobpa3oBaHWs ero B ABYX pPasHbIX LLKanax. To eCTb, OANH BXOAHOW CUrHan MOXHO nodaBaTb Ha NepBblvi U BTOPOW
610K HopManu3aumMmn n mMaclTabupoBaHns C pasHbIMK KannbpoBkamu, TMNamu LKasn, napameTpamu nMHeapusaumm
n T.N. 3Ty YHKUMIO MOXHO MCMONb30BaTb, HampuMep, ANS W3MEpeHWs YPOBHA M obbema No OOHOW BXOA4HOM
BENUYMHeE.

Mupukatop WUTM-111H paboTtaet nod ynpasBneHWEM COBPEMEHHOrO,  BbICOKOMHTErPUPO-BaHHOMO
MukpokoHTponnepa RISC apxuTekTypbl, U3roTOBMEHHOrO MO BbiCOKOCKkopocTHOM KMOIT TexHomormm € HWU3KUM
3HepronoTpebneHvem. B nocToAHHOM 3anomuHaroLeM yCTpONCTBE pacnonaraetcs 6onblioe KonmM4ecTBo yHKUNN
Ans  pelleHus 3agady  KoHTpons. [locpeacTtBOM KOHMUIypuMpoBaHWS Monb3oBaTeNb MOXET CamMOCTOATENbHO
HacTpauBaTb MHAMKATOP Ha pelleHne onpedeneHHblX 3agaq.

Muagmkatop MTM-111H ocHalleH aHanoro-uudpoBbiM npeobpasoBaTtenem, ysnamum Undpo-anCKpeTHOro
BbIBOAA, CTOPOXEBbIMW CXeMaMu [AJf1S KOHTPONS UMKNOB paboTbl MporpaMMbl, SHEProHe3aBMCUMOWN NaMATbio
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHMUIypaummn 1 aHHbIX.

BHyTpeHHAs nporpamma mHankatopa WTM-111H dyHKUMOHMPYET C NOCTOSAHHBIM BPEMEHHbLIM LMKnoM. B
Hayane Kaxgoro uukna BHyTpeHHen paboyen nporpamMmbl CUMTBIBAETCS 3HAYEHWE aHanoroBoro BXo4a,
npov3BOANTCA cuuTbiBaHME M 0OpaboTka knasBuaTtypbl (nogaBneHve apebesra u obHapyxeHue OOCTOBEPHOCTM),
npueM KOMaHA W [AaHHblX M3 nocnegoBaTenbHOro uHTepdpenica. [pu noMowm 3TUX BXOAHbLIX CUrHaNoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU DYHKLMSMU M MOMb30BaTENbCKUMY MapameTpamu
KOHdMrypaumm, Bce pacyeTsl. [locne 3Toro ocyLecTBnseTcs BbIBOA UHGPOPMaLMU Ha MHAWKALMOHHBIE 3NIEMEHTHI,
noaalTCs KOMaHAbl YNpaBfeHUss Ha aHasroroBbli M AMCKPETHble BbixOoda, a Takke npoucxoauT dukcaums
BbIYMCMEHHbBIX BEMWMYUH NS peXrMa nepegaydun nocrnefoBaTenbHOro MHTepdenca.

3.8.1 MpuHUMN paboTbl 6110ka 06paboTKM aHaNoOroBoro Bxoaa

B wHgukatope NTM-111H annapaTHO MOXHO MOAKMNIOYMTbL OAWH aHanoroBbl BXOAHOW CUrHasm, KOTOPbIN
MOXeT ObiTb npuHAT nepBbiM  AIN1 1 BTOpbiIM  AIN2  dyHKUMOHanNbHBIMKM  Griokamu  HopManusaumm U
macwtabvpoBaHud. 3a 3TOT 610K OTBEYAT COOTBETCTBEHHO YPOBHM KoHdurypaumm AIN1 n AIN2.

AHanoroBbI curHan nmeeT npouenypy obpabotku. [laHHas npoueaypa Ucnonb3yeTcs Ana NnpeacTaBneHus
aHanoroBoro curHana B HeobxoAnMon nonb3oBaTento opmMe (HOPMUPOBAHHBIV CUTHAN B TEXHUYECKUX eanHMLax).
Ha pucyHke 3.4 nokasaHa cxema 06paboTkM aHanoroBoro Bxoaa.

Ha pucyHke npuHsiTele crnegytowme ob6o3HaveHns:

1. ®PunbTp UMMYNbCHBIX MOMEX. Vcnonb3yeTca ANs NogasneHns UMnynbCcHbIX nomex. OnpegenseTtcs
napameTtpom AIN1.05(AIN2.05) «MakcumanbHas AnUTENBHOCTbL MMMYNbCHOM MoMexuy». Ecnv B kakom
nMbo  uMKNe W3MEepeHUs TEeXHOMOrM4ecKoro napameTpa OOHapyXeHO ero MW3MeHeHue, TO
npeanonaraeTcsi BO3MOXHOCTb OEWACTBUSA MOMEXM M BbIXOAHOM curHan cgopmupyetcs (C ydeTom
YCPEOHEHUS W3MEPUTENbHBIX 3HAYEHWIN) MO UCTEYEHWUN YCTaHOBIIEHHOrO BPEMEHW ANUTENbHOCTU
nomexu. To ecTb, ecnu ANMTENbHOCTb W3MEHEeHWs curHana Gonble 3agaHHOro Tromexw, TO 3TO
M3MEHEHME pacLieHUBAETCA KakK €eCTEeCTBEHHOE W MpUHMMAaeTCs B JanbHenwyw obpaboTtky ¢
3a[epXKon BpemMeHU Tnomexw. PaboTa gaHHOro wnbTpa BHOCMT AOMOMHUTENbHOE TPaHCNOopTHOoe
3anasgpiBaHWe B CUCTEMY perynupoBaHusi, KOTOpOe paBHO BenuuuHe napameTtpa «MakcumanbHas
ANNTENbHOCTb MMMYMbCHOM NMomexuy». [o3aToMy Bcerga HyXHO CTPEMUTLCS MUHUMU3NMPOBaTb AAHHbIV
napamerTp.

2.  Mogynb HopManusauum curHana. 3ToT MoAdyNb HOpManu3yeT BXOASLUMI aHarnoroBbI curHan. BaxHown
yHKUMEN JAHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B cryyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIM yCTaHaBnMBaeTCA NpW KannbpoBke MHAMKATopa, MOAYIMb
nocbiNnaeT CUrHan MHAMKaTopy O He4OCTOBEPHOCTU AaHHbIX B KaHane. [py 3ToM ecnu curHan Huxe
[nanasoHa U3MeHeHNs Ha LndpoBOM aucnnee roput £~ L, npu npesblleHn JaHHOTO AuanasoHa
Ha umcposom ancnnee roput £~ ~ H. B 06oux crnyyasx reHepupyeTcst cobbITUe «pa3pblB MUHN CBS3N
C AaTYUKOMY».

3. TlapameTpbl kanubposkn. OnpenenstoT TOYHOCTb KaHama M MEHSIITCA MpUM 3aMeHe AaTtdymka unu
nepexode Ha Apyrom Tun Aatuymka. NMogpobHee o kannbpoBkax aHaroroBblX BXOAOB CMOTpUTE B
pa3sgerne nocesiLLeHHOMY KanubpoBkam.

4. OkcnoHeHumanbHbln GUNLTP. PUnbTP UCMONb3yeTCcs AN MNOoAaBMeHns MoMeX, a Tawkke Ang
nopaeneHus «ppebesra» MHAMKAUMU (YacTbIX U3MEHEHUIA MoKa3aHus MHAmKaTopa us-za konebaHun
BxogHoro napametpa). Onpepensetca napameTpom AIN1.04(AIN2.04) «[llocTosiHHass BpemeHu
undpoBoro punsTpar.

5. Mogynb macwtabupoBaHus curHamna. OTOT MoAdyNnb NVMHWapusMpyeT M MacwtabupyeT BxoOAwui
CWrHam corracHoO 3afaHHOW Monb3oBaTenemM HOMWHAambHOW CTaTUYECKON XapaKTepUCTVKW AaT4yumka,
KOTOPbIA NOAKMIOYEH K AaHHOMY BXody. VIMeHHO B aTOM Mogyre BblIOMpaeTcs TN NOAKIYEHHOrO K
KaHany gatuvka. Takke B 9TOM Moayne eCTb BO3MOXHOCTb M3BIIeYeHWUS KBaOpaTHOrO KOPHSI U3
BxoAsiero curHana. lNMonb3oBaTenb MMeeT BO3MOXHOCTb NMHEapW3oBaTb CUrHam Mo COBGCTBEHHOW
KpUBOW NiHeapu3aumu.
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PucyHok 3.4 — Briok-cxema obpabomku aHano208020 8xoda
6. Tabnuua koopaAvHaT nuHeapusauun curHana. [aHHas Tabnuua onpegensetT  KoopAuHaTbl

Nnonb30BaTeNbCKON NMHeapusauun, napameTpbl KOTOPOW 3adatoTcsl Ha ypoBHe KoHdurypauum LNX1
(LNX2) 1 LNY1 (LNY2).

Mopynb KoppeKuMn aHanorosoro Bxoga. B atom mogyne curHan, npeobpas3oBaHHbIN B NpeablayLmux
Onokax, cMellaeTca Ha 3agaHHoe nonb3oBaternem (ypoBeHb COR1 u COR2) 3HaueHue. 3HauyeHue
KOppPEeKUMM CYMMUPYETCH C BXOAHbIM CUTHANoM Unu BblYMTaAETCs OT BXOAHOrO CMrHana, B 3aBMCMMOCTM
OT 3HaKa KoapULMEHTA KOPPEKLMN.

MpumeyaHus:
1.

Mpv BbibOpe TuNa pfdaTyMka C 3adaHHbIM  AManasoHOM U3MEepPeHUst (TepMOCOMPOTMBIEHUS U
Tepmonapbl), B Moayfie MacluTabupoBaHUA cuUrHana napameTpbl BbICTaBMSAOTCA aBTOMATUYECKU U
N3MeHeHne Ux 3a610KMPOBaHO.

Mpwv nHTepdencHOM BBOAE, N3MEPSEMOro napaMeTpa HacTOMKXU MOAYNS HopManusauMn 1 dunbTPoB
HE MMEIOT CMbICIa, TaK Kak CurHasm no uHtepdeincy nepedaercs cpasy B MOAyfb MacliTabupoBaHus
cvrHana.
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3.8.2 NMpuHumn paboTbl hpyHKUMOHaNbHbIX 65110koB FNC1 n FNC2.

Mocne obpaboTkm BxoaHoro curHana Al pyHKUMOHanbHLIMKM Grokamu Hopmanu3auumn 1 MacliTabuposaHus
dopmMmpyeTcs 3HaveHus uamepsiemMon BenuumHbl PV1 n PV2 B TexHMyeckux eauHuuax. OTW 3HaYeHus MoryT
oTobpaxaTbCa Ha Aucnnesax nepegHen naHenu, nodasBaTbCs Ha aHanoroBbii BbIXOL4 C NPSAMbIM M OBpaTHBLIM
HanpaBsneHnem, NoAaBaTbCA Ha KOMMapaTop, Nocne Yero Ha AWCKPETHbIN BbIXOA, a Takke obpabaTbiBaTbCA OAHUM
13 pyHKUMOHanNbHbIX 6510KOB.

B napametpe matematnyeckme dyHkuum (FNC1.00 1 FNC2.00) nonb3oBatenb BeiGMpaeT, Kakyto U3 LIecTu
dyHKUMA HeobxoaMmo ncnonb3oBaTh. BosamoxeH BapuaHT He MCnonb3oBaHUs yHKUMOHaNbLHOro 6oka (napameTp
paseH 0000).

MpuHUMN paboTbl yHKLMOHaNbLHOro 6roka npeacTasneH B Tabnuvue 3.1.

Tabnvua 3.1 — OnucaHnsa pyHKUMOoHanbHbIX 6110KOB

FNC1.00 dyHKUMOHaNbLHasA cxema Onucanme
e MaTeMaTM4ecKomn (pyHKLMHK
0000 He ncnonbsyercs DYHKLMOHaNbHbIW GNIOK OTKNIOYEH
DyHKUMOHANbHaA cxema (PyHKunmn
BbIYUTAHUA Martematuyeckas PyHKLMUA BbIYUTAHUA
PV1
* % PVl—F.: VD F Mpu ucnonb3oBaHUN MaTeMaTU4eCKon OYHKLUN
0001 | PV2* 1 2 “BblYMTaHME”, 3HA4YEHNE BTOPOW M3MePSEMON BENNYNHBI YMHOXEHHON
1 t Ha Ko PULUMEHT k2 BblYMTaETCHA U3 3HAYEHUS NepBOV U3MepseMon
k1 k2 BENNYMHbI YMHOXEHHON Ha Ko3adPULMEHT k] .
FNC.02 FNC.03
DyHKUMOHANbHAA cxema (PyHKUKn
CYMMUWUPOBAHUA MaTtemaTtunyeckasn beHKLIMSI CyMMupoBaHusa
PV1
: k- PV1isk -PVD F Mpu MCnonb30BaHUN MaTeMaTnyeckomn dyHKUMM
0002 | PV2* % 2 CYMMMpOBaHME”, 3HauyeHWe MNepBOii  M3MEPSIeMON  BESMYMHBI
1 1 YMHOXEHHOW Ha KOo3dhULUNEHT k1 CyMMUpYyeTCA [0 3Ha4eHus
k, k, BTOPOW M3MEPSIEMON BEMNUMHBI YMHOXEHHON Ha KOadduLmeHT &, .
FNC.02 FNC.03
DyHKUMOHANbLHaA cxema (PyHKunmn
YMHOXEHUA Martematunyeckas PyHKLNA YMHOXEHUA
PV1 B
— k -PV1.-PV2 F Mpun MCNonb30BaHUK MaTemaTnyecKkom dYyHKUMU
0003 | PV2* 17 i “YMHOXEHME”,  3HauyeHue  NepBol  M3MepsieMoil  BENUYUHBI
1 YMHOXEHHOM Ha KO3 ULNEHT kl YMHOXaeTcs €O 3HayeHueM
k BTOPOW N3MEPAEMON BENNYMHDI.
1
FNC.02
DyHKUMOHANbHaA cxema (hyHKuKn
OENEHUA
PV1 MaTtemaTtnyeckas cbyHKUMs AeneHus
— PV1 F
o004 | PV2* 1 -_PV > MpW MCMOMNbL30BAHMMN MaTeMaTUYeCcKon yHKLMKM “AeneHune”,
3HayeHWe NepBOW U3MepsSseMON  BEMUYMHbI  YMHOXEHHOW Ha
11 KoappuumneHT k1 OennuTca Ha 3HayeHwe BTOpPOW U3MepseMon
J BEJTMYNHBI.
FNC.02

* - -
TONbKO UHTEPMPENCHBIN BBOA
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MepepHss
naHenb npubopa

Cxema hyHKUMK
WHTErPUPOBAHUA
(DYHKUMOHANBHOTO
6noka FNC1(2)

KHOMKN ¥

no

PV kl
—_— | PV | — ‘
B —

KoHTponb
nepenonHeHns

-~

nepenoniHeHuto

MaTemaTtuyeckas pyHKLMA UHTErPUPOBaHUSA
Ha 6nok wvHTerpupoBaHusi nopaetcs
3HayeHve TONbKO ofHOW n3mMepsieMoi
BenuuuHbl. Ha nepBbIfi PyHKUMOHANbHbIA 6ok
3HayvyeHve NepBOon (PYHKUMOHaNbLHON BENUYUHBI,
a Ha BTOpOW (OyHKLUMOHAmbHbIN Brok 3HayeHust

C BEpXHero
YpOBHSI

Pexwum cbpoca

no

FNC.01 BTOPO/  M3MEpSIeMOii  BenuuMHbl.  DPopMyIbl
WHTErpanbHoro  3HaueHus [Ons  Mepsoro W
BTOPOrO hyHKLIMOHANBHOTO Groka
WnTerpanbHoe NpeaCTaBneHb! HUKE:
3HaueHne Fl Kkl e Pl
3anmcs ¢ 3 3anuck npu (FNC1.00=0005 — k2—j
nepvoaom E BKIO4EHUN (FNC1.03)

nuTaHusa

n3y

F2(FNC2.00:0005) -

kl(mcz.oz) (P>
k 2(mcz.03)

BxogHas BenunumHa nHTerpanbHoro 6noka (brnok pabotaeT kak c4eTyrK) Npu 3HavyeHun koadduumeHToB k1=1 1
k2=1 pormkHa MMeTb eauHWLbl M3MepeHns “TexH.ed/yac”. Beixod wHTerpatopa npu aTom 6yaeT B “TexH.en”. Ecnun xe

BXOAHOW napameTp wMmeeT Apyrue
koadppmumeHToB k7 1 k2.

eanHuUbl  U3MepeHuda, Torga UHTerpartop MaCLIJTaGVIpyeTCﬂ C noMoLblo

0005 Hanpumep, Hy>XHO U3MepSATb KONMYECTBO XUAKOCTU MO ee pacxody, KOTOpbIi M3MepPSieTcs B [M3 / MuH]- Toraa,
nog6opom koadpcpuumeHToB k1=60 n k2=1 macwtabvpyem nHTerpaTop, a Ha BbIXOAE MOMY4YMM KONIMYECTBO XUAKOCTU B
]

B Tabnuue 3.1.1 npuBeaeHbl 3HaveHnsa koadpduumeHToB k71 1 k2 ons OCHOBHbBIX €AMHUL, U3MEpPEeHUst napameTpa
pacxopga.
Tabnuvua 3.1.1 — 3Ha4yeHue koacpdumumeHToB k71 1 k2
EAvHuLbl nsmMepeHns BXogHOro napameTpa
1 60 3600 1
1 1 1 24
DyHKUMOHAaNbHBIV BNIOK MMEET YeTbipe pexnma copoca NHTerpanbHbIX 3HaYEHWI:
Tabnuua 3.1.2 — Pexxumbl cbpoca MHTerpanbHbIX 3Ha4YeHun
C6poc C6poc no Co6poc c MK
FNC1(2).01 KnaBuwamu | nepenon- (perncTpbl
Vedo HeHUIO 12,13; 14,15)
0000 Be3s cbpoca
0001 Mo nepenonHeHnto = + +
0002 Mo nepenonHefmg I/IJ"I‘VI + + +
knaeuwamn <V +
0003 Knaeuwamn “¥ + <0 + = +
DyHKUMOHaNbHan cxema pyHKUMmn
BuiuMTatuA BIANHOCTH MaTemaTtuuyeckas (OyHKLUSI U3MEPeHUe BRaXHOCTH
IEWXPOMETS Kay|
PV1 Mpu BbIGOpe QYHKUMM “BNAXHOCTb” CWUrHam C Cyxoro
0006 - Tcyx, I . TepMOMeTpa NoCTynaeT Ha MepBbl BXOA, a C BNaXHOro — Ha BTOPOMW.

PVZ: & -

Hanee, no Ttabnuue 3agaHHoi B nporpamme uHaukatopa NTM-111H,
dopmMUupyeTcsl MCUXPOMETPUYECKMM METOAOM 3HAYEHUE BIAXHOCTW.
3HayeHusa mexay Tovkamu, 3agaHHbIMK B Tabnuue, HaxoaaTcs METOAOM
annpokcumauum.

* o -
TONbKO MHTEpPdENCHbIV BBOA (MpunoxeHve B.1)
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3.8.3 MNpuHUMN paboTbl 6N1oKa curHanMsaumm

MpuHUMN paboTbl 6roka curHanmaaummn nokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb
Peructpbl
napaMeTpoB
yCTaBOK
67 <

NAPAMETP, % A MIKPOA

I @K‘l
PerMCTp(G) :||||||||||||||||||||||||||1||||
KBUTUPOBaAHUA ~ 0 10 20 30 40 50 60 70 80 90 100 @Kz
ALRM_ACK s NAPAMETP @"
Peructp (7) = A
~P|ALRM_STATE -

(DOpMMpOBaHMe CurHana curHanusaumm

PucyHok 3.5 — briok-cxema pobomebi cuesHanu3dayuu

KoHTponb Bbixoda 3a rpaHuubl YCTaBOK CUTHanM3auum nponsBoauTca Anst KaxabiX U3MepSeMbIX BENNYMH
PV1 n PV2, n gna BbixogoB F1 un F2 dyHkumnoHanbHbix 6nokoB FNC1 n FNC2 otaenbHo. [nsa kaxgoro n3 atmx
napameTpoB YCTaBkM MUWHVMMYMa, MakCMMymMa W T[UCTepesnC 3adaloTcAa Ha YPOBHAX KOHUrypauum 3Tmx
napameTpoB. Takke 3TV YCTaBKM MOXHO 3aJaBaTb 4Yepe3 MHTepdEeNC B COOTBETCTBYHOLLUX PEMMCTPaxX C NMOMOLLbIO
nporpammHoro obecnedeHunsi MUK-KoHdurypatop, pernctpbl cUrHanusauum ykasaHol B Tabnuvue B.1.

MHoukaTop Ha nepegHen naHenu nokasbliBaeT CUMrHanusauuilo Toro napameTpa, KOTOpbI BbIBOAWUTCS Ha
undcppoori gucnnen. CocTosiHMe cCUrHanmM3auMu BCeX napamMeTpoB 3anucbiBaeTcs B o6wWuiA pernctp 7. B aTom
crnyyae 3HaveHue curHanusaumm ons Bcex napameTpoB MOXHO HabniogaTb Ha BEPXHEM YPOBHE.

CurHanm3aumsa moxeT 6bITb C KBUTUpOBaHneM n 6e3. Ecrnin napameTp oTobpaXeHns curHanusaumum B MEHIO
uHavkaTtopa BbiopaH ALRM.00=0001 (c kBMTUpOBaHWEM), TO NPV NPEBLILEHUN N3MEPSEMON BEMMYMHON YCTaBOK
cuUrHanusaumMm B PErucTp COCTOSIHWUS CUrHanmM3auuu 3anucbiBaeTcs «1» M MHOMKATOP CUrHanmu3auum HauyvHaeT
muratb. B peructpe kButupoBaHusi Haxogutcsi «O». Korma onepaTtop 3ameTun BbIXOA napameTpa 3a YCTaBKu
CUrHanm3aLum oH MOXeT KBUTUPOBATb CUrHan Kak c nepegHe naHenu knaesuiiei [A] (B perucTp KBUTUpoBaHus «1»
3anucbiBaeTcs aBTOMATUM4YecKu), MM 4vepe3 UHTepdenc C BEPXHEro YPOBHS, 3anucaB B PErucTp COCTOsHUE
KBUTMPOBaHNA «1».

3.8.4 MpuHUMN pabGoTbl OKOH OTOGpaXeHusA

OKHO 0TOGpPaxeHns CocToUT M3 LUMPOBOro AMCNEs, NIMHENHOTO MHAMKATOPa, UHAMKATOPOB CUrHanM3auum
1 UHAMKATOPOB ANCKPETHBIX BbIXOO0B.

B wHponkatope WTM-111H ecTb BO3MOXHOCTb BbiGOpa OOHOTO M3 Tpex BapuaHTOB OTOOpPaxeHus
namepeHHbix PV1, PV2 n paccumTanHbix F1, F2 3HayeHun, koTopble MOXHO BbiopaTtb B nyHkTe meHio WND1.00 n
WND2.00 (pucyHok 3.6).

Mpu BbIGope WND1.00 (WND2.00)=0000 nony4yaem ofHOKaHanbHbIM MHAMKaTOp. Kak Ha uudpoBoi
aucnnewn, Tak U Ha NMHENHbIN NHAMKATOP BbIBOAUTCS 3Ha4YeHMe aHanorosoro Bxoga (pucyHok 3.6). B atom cnyyae
NonoXeHne AeunMarnbHOro pasgennuTens, HayanbHOe N KOHEYHOe 3HaveHue amanasoHa oTobpaxeHus bepytcst u3
napameTpoOB HACTPOWKW MEpPBOro aHanoroBoro Bxoga. Ha ypoBHe HACTPOWMKM NMEpPBOro OkHa OTOOPaXKEHWSI MOXHO
3agatb MeToAd MHAMKauMu (CEermMeHT, rmctorpamma, ructorpamma ¢ «O» nocepeouHe) M TOYHOCTb JNIMHEWHOW
uHavKauun. MNapameTpbl HACTPOWKM BTOPOro OKHa oTobpaxkeHus He OyayT 3aeNCTBOBaHbI.

[ns oTobpaxkeHnsa 0gHOro OKHa, HO C COBCTBEHHBLIMW HacTPOMKaMmn NMHEWHOrO MHAUKaTopa v undpoBoro
ancnnesa Heobxoammo BbibpaTh napametp WND1.00=0001 — ogHO OkHO oTOGpaxeHus (pucyHok 3.6). B aTom
cnyyae OyoyT 3a4efCcTBOBaHbl BCE HACTPOWKM YpoBHS koHdurypauun WND1. TMpumep [aHHOW HACTPOWKK
oTOOpakeHusi NnokasaH Ha pucyHke 3.7.
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Mpn HeobxoaMMOCTM OBYX OKOH OTOOpakeHust napameTp “KonmyecTBO OKOH” BblOvpaetcs WND1.00
(WND2.00)=0002(pucyHok 3.6). MNpu atom 6yay 3agencTBOBaHbl BCE HACTPOWMKM YPOBHEW KOHpUIypauumn ABYX OKOH
oToBpaxeHus. MepekmnioueHre Mexay okHaMm B pexiume poboTa NPOUCXOAUT Npu HaxaTtum knasumium [O].

Bo BTOpOM 1 TpeTbum cny4vasx (O4HO UK ABa OKHA) ANst HACTPOWKWN AOCTYMHbI TaKUe napameTpsbl:

» BbIOOp MapameTpoB, KOTOpPble BbIBOAATCS Ha LMGPOBOW AUchnen M nuHenHbin uHgnkatop WND1.01,
WND1.04(WND2.01 WND2.04);

* cnocob otobpaxeHus nHgopmaummn Ha undpoBOM aucnnee (CBeTuTcs/MuraeT) U NMUHENHOM UHAMKATOPe
(cermeHT, ructorpamma, ructorpamma ¢ «0» nocepegunHe) WND1.03, WND1.05 (WND2.03, WND2.05);

* TOYHOCTb NHenHoro nHaukatopa WND1.06 (WND2.06);

* MONOXEeHWe 3ansTon LMdpPoBOro ancnnes Kaxaoro okHa otobpaxeHmns WND1.02 (WND2.02);

* Hayarno M KoHel AuanasoHa OTOOPaXeHUs NMUHENHOro MHOVKaTopa KaXaoro okHa otobpaxeHust (TonbKo
0N paccyvTaHHbIX 3HAYEHUN BbLIXOAOB YHKUMOHanbHbix 6rnokoB F1 u F2) WND1.07, WND1.08(WND2.07
WND2.08).

MpuMeyaHue: NepekmnioHeHre Mexay OkHaM1 B pexume poboTa NPOMCXOAUT Npu HaxaTum knasuwn [O).

WND 1.00 =0000 WND 1.00 =0002
WND 1.00
WND 1.04 \

WND 1.00 = ~

OKHO
,v oTobpaxeHs 1

1.01

WND 1.04 [0]
‘* WND 2.04

AIN
— ‘—
A Olglg
—V oTobpaxeHs 1 _ OKHO

/v V oTobpaxeHs 2

WND 1.01 WND 2.01

PucyHok 3.6 — briok-cxema ebl6opa BapuaHTOB 0TOGpaXKeHUs! N3MepUTENbHOTO napameTpa

I:

—— AV |1.01 | |A/N|1.02 |

Al1 Modynb Modyrnb PV1 E1
»| Hopmanusayuu »| macwmabup. >
cueHana 1 cueHana 1 FNC1

F2
Modyrnb Modyrnb FNC2 —>
> Hopmanusayuu »| macwmabup. >
cueHana 2 cueHana 2 PV2

PucyHok 3.7 — briok-cxema pabombi 0kHa uHOUKauuu rnpu eblbope eapuaHma uHoukauyuu « OOHOKaHasbHbIU
UHOUKamop».
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3.9 MpuHUMN paboTbI NIOrMYEeCcKoro yctpomcrea

Jlornyeckoe ycTporicTBO MMeeT crneaytowme OyHKLUn:
e KomnapaTtop (YCTPOWCTBO CpaBHEHUS);
® CuUrHanusaTop;
® [1BYXMO3ULMOHHbBIN perynstop.

HacTponku normyeckoro ycTporcTsa Npon3BoasiTCA Ha YPOBHE HAaCTPOMKM ANCKPETHbBIX BbIXOAOB.

MpuHUMN paboTbl NorMyeckoro ycTponcTea nokasaH Ha pucyHke 3.8. B nyHkTe meHio DOT1.01 (DOT2.01)
BbIOMpaETCA MCTOYHMK aHanoroBOro CurHana [Ans ynpaBneHus OMCKPeTHbIM BbixogoM. Ha pucyHke 3.8, gons
npumMepa, WCTOYHUKOM YMpaBrieHVUs MepBbiM AUCKPeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenuuvHa
o6paboTaHHas BTOpPbIM YHKLUMOHANbHBIM OroKOM HOopManusaumM u MacwTabupoBaHusa, a Ans  BTOpPOro
ONCKPETHOro BbIXOAA — BbIXOA MepBOro PpyHKUMOHanbLHoro 6noka.

B nyHkte meHio DOT1.00 (DOT2.00) BbibupaeTcsa nornka paboTbl NorMyeckoro yctponcrea. Ha pucyHke
3.8 nokasaHo kak paboTtaeTt komnapatop - 8 3oHe MIN-MAX v 6onswe MAX. Ins nepBoro criydas popmupyeTcst Ha
BbIxo4e fnorvyeckas eguHuLa, korga BXOAHOW curHan Haxoautcest mexay yctaBkamy MIN n MAX. 3HauyeHne aTmx
yCcTaBoOK 3ajaetcsa B nyHkTax meHwo DOT1.03..05 (DOT2.03..05). Bo BTOopom cnyyae dopmupyeTca eguHuua Ha
BbIxofe Toraa, Koraa BXoAHOW curHan npesblwaeT yctasky MAX.

YnpaBnsTe NOrM4eCcKMM YCTPOMCTBOM MOXHO TaKkke 4yepes uHtepdeinic (npunoxexuve B.1).

BbIxogHONM curHan norm4eckoro yCTpoucTBa MOXKET ObiTb CTAaTUYECKUM UNN UMMYMbCHBIM (QMHAMUYECKM)
C 3apaHHoOW AnvHow wumnyneca. [Mpu cTatMyeckoM BbIXOOQHOM CUrHamne norMyeckoe YCTpoWcTBO dopmMmupyeT
FIOrMYECKY0 eAMHMLY Ha NPOTSXXEHWN BPEMEHW, KOraa napameTp BXOAWUT B 30HY 3a4aHHyt0 norvkon pabotsl. A npu
UMMNYINbCHOM BbIXOOAHOM CUrHane AnvHa BbIXO4HOro Mmnynbca 3agaetca B nyHkte meHio DOT1.02 (DOT2.02). Ha
pucyHke 3.8 MMNYNbCHBIN curHan nsobpakeH cepon 3anuBKON CO BPEMEHEM ANUTENbHOCTU umnynbca T.

Bbixog noruyeckoro yctponctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (DOPMUMPYET COCTOSIHNE
pene BbIKN/BKJI. Takke 3HayeHue BbIXO4A IOMMYECKOro YCTPOWCTBA 3anucbiBaloTcA B pernctpbel 4 un 5
(cm.Tabn.B.1).

TNornyeckoe yCcTporcTBO 1

CpaBHeHWe BxofHoro curHana ¢ ycraskamm MIN-MAX DO1

DOT1.00} INoruka paboTel (0003 - B 30He MIN-MAX)

PV2 |
|
) mmeceee e R s PR s e e
DOT1.04| MAX m
|
DOT1.05] Hist
|
DOT1.031 MIN
CDOpMMpOBaHMe BbIX0QHOMo0 CUrHasna Komnaparopa 1
KLy i f Z
| ! ' \ |
| : : | ! K1=0/1 BRIkVBr
I I DO1 —=
! I |
DOT1.02=| | | ¢
| 1] L -

DOT2.01

Tornyeckoe yCcTPoWCTBO 2

DOTZDD: Noruka paboTel (0001 - Gonewe MAX)

:F11

|
DOT2.04| MAX

|
DOT2.05] Hist
|

|
DOT2.D3: MIN
I

H | |
\ | |
\ | |
H | |
\ | |
\ 1 |

| |

DO2

K2=0/1 Brik/BKn
EE—

DOT2.02=
=0(T)

PucyHok 3.8 — @yHKyuoHabHasi cxema rnpuHyuna pabomsl Komrnapamopa
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4. Acnonb3oBaHMe NO Ha3HAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA NpU UCNOSIb3OBaHUN NHAMKaTOpa

4.1.1 MecTo yctaHoBku nHamkatopa UTM-111H gomkHo oTBeYaTb criefyoLmnm yCroBUSM:

- obecneunBaTtb ya06HbIE YCNOBUS AN 06CNyXNBaHUSA U EMOHTaXa;

- Temnepatypa W OTHOCUTENbHas BNAXHOCTb OKpYXalwLlero BO3gyxa [AOMMKHa COOTBETCTBOBATb
TpeboBaHUAM KNMMaTUYECKOrO UCMONHEHWS UHANKATOPA;

- OKpyXalllas cpefa He OOoMkHa codep)XaTb TOKOMPOBOASALMX NPUMECEN, a Takke npumecen, KoTopble
BbI3bIBAIOT KOPPO3UIO AeTanemn uHankaTopa;

- HaNPSXeHHOCTb MarHWTHbIX MONEW, BbI3BaHHbIX BHELLIHNMW UCTOYHWKaMWN NEPEMEHHOrO Toka Yactoton 50
"4 MNK BbI3BaHHBLIX BHELUHUMW UCTOYHWKaMM NOCTOSAHHOIO TOKa, He AormkHa npesbiwaTtb 400 A/m;

- NapameTpbl BUOpaLmmn AOIMKHbI COOTBETCTBOBATL UCMonHeHnto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyatauum nHanKaTopa HeobXoaAMMO UCKITIOYNTL:
- nonagaHve TOKONPOBOAALLEN NbINW UMK XWAKOCTU BHYTPb UHAMKaTOPA;
- Hanuyne NOCTOPOHHUX NPeAMETOB BONN3M MHAMKaTOpPa, YXyALWaloLWmX ero eCTECTBEHHOE OXNaXaeHne.

4.1.3 Bo Bpems aKcniyaTauum HeoGxoanMo crneauTb 3a TeM, YToObl NOACOeAMHEHHbIE K U3L4envio NpoBoaa
He nepenamMbIiBanuncb B MeCTax KOHTaKTa ¢ KneMMamu U He UMEN NOBPEXAEeHNIN N30NALMN.

4.2 NoaroToBKa MHAUKATOpPa K UCNONb30BaHUI0. TpeboBaHUSA K MEeCTy YCTaHOBKHU
4.2.1 OceoboguTte nHANKaTOp OT YNaKoBKMK.

4.2.2 Tepen Hayanom MOHTaXa MHOUKATopa Heo6GXOOMMO BbIMOMHWUTL BHELHWA OocMOTp. [pyn aTom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU 1 OTCYTCTBUE MEXAHNYECKNX MOBPEXAEHUIA.

4.2.3 NHaukaTop [OIMKEH YCTaHaBMMBaATbCA B 3aKpPbITOM B3pbiBoGe3onacHoM u noxapobesonacHom
nomelleHnn. Ucnonb3ynte nHAuKaTop npu TemnepaTtype W BnaxHOCTW, OTBevallmx TpeboBaHUSM M yCrioBUSM
aKcnnyatauun ykasaHHbIM B rmase 1.3 HacTosAwen UHCTPYKLMK.

4.2.4 He 3arpomoxgante MpoCTPaHCTBO BOKPYr YCTPOWCTBA ANs HopManbHoro tennoobmeHa. OTBegute
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTUNAUMM YCTpoWcTBa. He 3akpbiBanTe BEHTUMSILUMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTBa. Ecnu vHamkaTtop noaBepraeTcs HarpeBaHWio, AN €ro oXnaxaeHust 4o TemnepaTypbl HUXe
70°C ucnonb3ynTe BEHTUMATOP.

4.2.5 T[abapuTHble © npucoeavHUTENbHbIE pasmepbl  uHAWkatopa WTM-111H npuBegeHsl B
npunoxexunn A.

4.3 CoeanHeHue ¢ BHEWWHUMUN ycTponcTBaMu. BxoaHble N BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! Tlpu nogkntodeHnn nnugmkatopa MTM-111H cobniopaTe ykasaHus mep 6esonacHocTu
pasgena 6.2 HacTosALEeN MHCTPYKLUUW.

4.3.2 KabGenbHble cBaA3n, coeauHsowme wuHaukatop WTM-111H, nogknioyaloTcs 4depes  Krnemmbl
coeaMHUTENbHbIX pa3beMOB B  COOTBETCTBMM C TpeboBaHusimu  pgenicteylowmx  "lMpaBun  ycTponcTea
ANeKTPoyCTaHOBOK".

4.3.3 lMopgknioveHne BXxoOoB-BbIxoAoB K nHavkatopy MTM-111H nponsBoasit B COOTBETCTBMM CO CXeMaMu
BHELLUHWX COEAMHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.3.4 Tpn nogknyYeHUM NUHUA CBA3W K BXOAHbIM W BbIXOAHBIM KNemMMam npuHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSHUSA HaBEAEHHbIX LUYMOB: UCMO/b3ylUme BXOAHblE W (MNM) BbIXOAHbIE LUYMONOAABMSHOLLME
punbTpbl ANsS uHAMkaTopa (B T.4. ceTeBble), LymonodaBnsiowme uNbTpbl AN nepudepuinHbiX YCTPOUCTB,
ncnonb3ynTe BHyTPEHHUE LUndpoBble PUNbTPbLI aHaNoroBbIx BXxogoB nHankatopa MTM-111H.

4.3.5 He gonyckaeTtcst 06beanHaTb B OOHOM Kabene (kryTe) uenu, no KOTOpbIM NepeaalTcsl aHanoroBble,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHbIE CUTHArNbHbIE WIM CUITbHOTOYHbIE CWUMOBbIE Lenu. Ons ymMmeHbLUeHUsi
HaBEOEHHOro LymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASALMNE 3HAYUTENbHbIE TOKW, OT
OpYyrMX NUHWIA, a Takke u3beranTe napannenbHOro unu obuiero noAKMoYeHUss C NIMHUAMW MUTAHUS NpwU
NOAKIIOYEHUN K BbIBOAAM.

4.3.6 HeobxoanmocTb 3KpaHMpoBaHWsi kabenen, no KOTOpbIM nNepegdaeTcs WMHdopMauus, 3aBUCUT OT
ONvHbl kabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30HEe Npoknagkn kabens. PekomeHnayeTcs ucnonb3oBaTb
nsonupyrowme Tpyoku, KaHanbl, NOTKM UMW SKPAHUPOBAHHbLIE JIMHWUN.
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4.3.7 TlpyMeHeHMe 3KpaHMPOBAHHOW BWUTOM MNapbl B  MPOMBLIWSIEHHbLIX  YCIOBUAX  SBNSeTCA
npeanoyYTUTENbLHBLIM, MOCKOMbKY ObecrneyvBaeT MoMy4YeHUe BbLICOKOrO COOTHOLUEHWS CUrHan/uym v 3awuTy OoT
CWHpasHOM NoMeXxu.

4.3.8 MNopakniovanTe ctabunusaTopsl UMK WyMonofasnsaowme dunbTpbl K nepugeprinHeiM yCTporcTeam,
reHepupyoLWUM 3MEeKTPOMarHUTHble U UMMyMbCHblE MNOMexu (B YacTHOCTW, MoOTopaMm, TpaHcdopmaTopam,
coneHongam, MarHMTHbIM KaTyLlkam 1 ApYrMM YCTPOMCTBaM, MMEOLLMM U3NyYatoLmne KOMMNOHEHTHI).

4.4 MNMoagknoYyeHne 3NeKTPONUTAHNA MHANKaTopa

441 BHUMAHUE!!! Tlpn NOAKMOYEHUU INEKTPONUTaAHUS UHAMKATopa cobnopaTth ykasaHus Mep
6e3onacHocTn pasfena 6.2 HacTOsLLEro pyKOBOACTBA.

442 [Onsa obecneyeHus cTabunbHol paboTbl 0GopyaoBaHUS KonebaHus HanpsKeHUs M 4acToThl
nuTaloLLen aNeKkTpoceTn AOMKHbI HAXOAUTLCA B Npegenax TexHu4eckux TpeboBaHun, ykasaHHbIX B pasgene 1.3, a
0N KaXXaoro CoCTaBnsOLLEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PyKOBOACTBaMM Mo akcnnyaTtauun. [pu
HeobXoAMMOCTH, ANS HenpepbiBHbIX TEXHOMOMMYeCckUxX MpoLeccoB, OOmkHa OblTb npedycMoOTpeHa 3awuta oT
OTKIIOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbBI NOAAaYM SMEKTPONUTaHNS — YCTaHOBKOW MCTOMHUKOB BecnepeboinHoro
nUTaHus.

4.4.3 YcTaHaBnvBas LWyMonoaasnsowuii ounsTp (CUrHanbHbIn Unu cetTeBoi), 06s13aTenbHO YyTOUYHUTE €ro
napameTpbl (MCMOMb3yeMoe HanpskeHve W nporyckaemble Toku). Pacnonarante unbTp Kak MOXHO bGrvke K
WHAMKaTOPY.

4.5 KoHdmrypauma nHamkaTopa

4.5.1 UHaukatop UTM-111H koHurypupyroTca npu NoMOLWM nepefHen naHenu uHaukatopa unu vepes
ranbBaHWYeckn pasgeneHHbin uHtepdenc RS-485 (npotokon ModBus), 4To nosBomsieT Takke WMCNONbL3o0BaTb
WHOMKATOp B KayecTBe YyOaneHHOro wuHavkatopa npu paboTe B COBPEMEHHbIX CEeTAX ynpasreHuss u cbopa
nHopMaLum.

4.5.2 MapameTpbl kKoHUrypauuun nHamkatopa MTM-111H coxpaHsitoTca B 3HEproHe3aBUCUMON NaMATK.

4.5.3 Tlporpamma koHdwurypaumm wuHamkatopa WTM-111H pomkHa ObiTb cocTaBrneHa 3apaHee U
ochopmneHa B Buae Tabnuupl (cM. npunoxexue M), 4To n3baeBuT nonb3oBaTens oT OWKNOOK Npu BBOAE NapaMeTpoB
KOHdpurypauum.

4.6 Pexxsum PABOTA

MH,EI.I/IKaTop nepexoauT Ha 3TOT PeXxunm BCAKUN pas, Kkoraa BKn4yaeTcd nuTaHue.

M3 aTOoro pexxuma MOXHO nepevitu B peXxmm KOHUrypauum n HacTpoex.

Bornee nogpobHO pexum paboTbl, PexuM 3aWwmUTbl U PEXMM KOHMUrypauum onucaHbl B MOCMEeAYHLMX
pasgenax gaHHol rnaebl. Quarpamma pexumMoB paboTbl, 3almThl U HacTpoek uHankatopa MTM-111H npuBeaeHa
Ha pucyHke 4.1.

B rnpouecce pa6omb/ MOXHO OCYyLeCTBNATb MOHUTOPUHTI, T.€. BU3yallbHO OTClieXUBaTb TEXHOMNOTNYEeCKNI
napameTp. Kpome TOro, MOXHO OTCnexXuBaTb Ha CBEeTOAMOAHbIX WHAMKATOpax CcurHanbl TEXHOSOrMYeCcKomn
CUrHanumsaumm npu npesBbilLUEHNN BEPXHETO U HUXXHEro npeaenoB OTKIOHEHUA. Tak >xe C NOMOLLbI0 CBETOANOAHBIX
MHONKaTOpPOB MOXHO HabnoaaTtb 3a COCTOAHMEM ONCKPETHbIX BbIXOO0B.
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MutaHune
BKJ1FOMEHO

Pexum PABOTA

Pexunm
KOH®UI'YPUPOBAHUE

PucyHok 4.1 - Juaepamma pexumos pabomsl u HacmpoUiku uHlukamopa NTM-111H

B wngukatope UTM-111H B paboyem pexume MoOXeT ObiTb OAHO MNW ABa HacTpauMBaHWe OKHa
oTobpaxeHus, NMbo PyHKUMA OTOOpaKEHUs1 OOHOKaHANbHOro MHaukatopa. CMeHa MHOUKAUUKM OKHa OTODpaXKeHus
OCYLLeCTBMSETCH KpaTKOBPEMEHHbIM HaxaTtnem knasuwmn MEHHIO [O].

4.7 YpoBeHb KOHthUrypaumm u HacTpoek

e B aTOM pexume BBOAAT napameTpbl nHamkatopa WTM-111H, napameTpbl curHanMsaumn OTKIOHEHWN,
napameTpbl ounbTpa, NapaMeTpbl 3a4aHnst TUNa Bxoda, napameTpbl kannbpoBku, napameTpbl PyHKLMOHAMNbHbIX
6r1okoB, NnapameTpbl OKOH OTOOpaXXeHWsi, NapaMeTpbl BLIXOAOB U CUCTEMHbIE NapamMeTpbl.

e Kaxgoe 3agaHHoe 3HayeHue (3MEeMEeHT HacTpoWKM) B pexume KoHdwurypaumm HasbiBaeTcs
"napameTtpom".

e [lapameTpsbl, ncnonb3yemole B nHgukatope NTM-111H, crpynnupoBaHbl B YPOBHU U NpeAcTaBneHbl Ha
anarpaMmme — CM. PUCYHOK 4.2.
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PucyHok 4.2 - [Juagpamma pexxumos KoHghuaypayuu u Hacmpoek
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4.7.1 BbI30B pexnma KoHduUrypawlmm u HacTpoek

1. Bbi30B pexvma koHdurypaumm n HacTpoek ocyliectanseTtca us pexuma PABOTA gnutensHbeiM, 6onee
3-X cekyHa, HaxaTtuem knasuium [O].
2. Nocne atoro Ha aucnnen NMAPAMETP BbiBoguTcs MeHo BBoga napons: «P 00x».
3. C nomoubio knaBsuw nporpammupoBaHus A V¥ BBecTu naponb: «P 02» 1 KpaTKOBpPEMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — MHAMKATOP NepenaeT B pexum paboma.
Ecnu naponb BBEAEH BEPHO - TO MHAMKATOP NEPENET B PEXUM KOHgU2ypayuu.

Pexum koHdurypauum otnuuaeTcst oT pexuma pabota Tem, YTO B JAHHOM PeXuMe 3HayeHus
napamMeTpoB BblBOAATCA Ha LUMPOBOW AWCMNEN, a Ha NMHEWHOM Aucnnee npu Bbibope ypoBHS
oTobpaxaeTca “berywias cTpoka”, a npu BbIOOpe NyHKTa MEHK U M3MEHEHWM CamMoro napameTpa
oTobpaxatoTcs YeTbipe cermeHTa (pUcyHok 4.3).

11 NIRANND ARANIND DDA

I I |
0% 50% 100%

PucyHok 4.3 — CocmosiHue nuHelHo20 uHOUKamopa rnpu 8bI308€ pexxuMa KoHgbuaypayuu u Hacmpoek

4. Ha undposom aucnnee nosiBUTCs HasBaHue ypoBHs koHdurypauum: AIN1...LOAD - «A in i»...«LoAd».
5. Mocrie BbIGOPa HYXXHOTO YPOBHSI HY>KHO HaxaTb KpaTKOBPEMEHHO KnaBuLLy nogTeepkaeHus [O].
6. BbibpaB HeobOXoAMMbIA MYHKT MeHI0 knasuwamu AV, ona moaudumkauum napameTpa Heobxogumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O].
7. Ha undpoBom gucnnee B MuzsamweM pexvMe BblBEAETCA 3HAYEHWe napameTpa BblOpaHHOro NyHKTa
MEHH0:
Hanpumep, «0001».

8. C nomoLLbto knasuw nporpammvpoBaHms A V¥, npy HEO6XOAMMOCTU, MPOU3BECTN UBMEHEHWNE 3HAYEHMUS
BbIGPAHHOrO NapameTpa, KpaTkoBpeMEeHHo HaxaTh knaeuwy [@] — uHAMKATOp CHOBa nepeiifeT B PexuMm
KOHpurypaumum — Ha LumpoBoM aucnnee nosBMTCA HOMEP MPEXHEro BbIbpaHHOro NyHKTa MeHHo.

9. C nomoLublo Knasuw nporpaMmmpoBaHvs A ¥ yCTaHOBUTb HEOOXOAMMbIN AN U3MEHEHUS MYHKT MEHHO,
W T.4. NoKa BCe HeobXxoanmble NapaMeTpbl Ha AaHHOM YPOBHe KOHdUrypaummn He ByAyT M3MeHeHb!.

10. [na Toro, 4ToBbl BEPHYTCA K BbIGOPY YPOBHS KOHUIypaLmMu Heobxoammo HaxaTtb knasuily [O] u
yAepxuBaTb ee 6onee 3-x cekyHA,.

11. Janee BbiGpaTh criegyloLller YypoBeHb KOHUrypauum, KOTOPbIA HYXXHO M3MeHUTb. [1OBTOPUTb MyHKT
5-10. M Tak go Tex nop, noka He ByAyT N3MeHeHbl BCE HY>XHble YPOBHU pexnma KoHdurypaumm.

12. BbizBaTb ypoBeHb SAVE «5AuUE» n coxpaHWTb BCE M3MEHEHHble 3HaYeHWsi B SHEProHe3aBWCUMMOM
namaTtn. [py coxpaHeHMM napameTpoB B 3JHEProHe3aBWCMMOW MNaMATUM BbIXO4 W3 pexuma  KoHdurypauum
OCYLLECTBNSETCSH aBTOMaTUYECKM.

13. Ecnu u3MeHeHHble napameTpbl HE COXPaHATCA B 3HEProHe3aBUCUMOW MamATu (napameTpbl
COXpaHATCH B onepaTMBHON NamsTV) BbIXOA U3 pexuma KoHUrypaumum ocyLecTBnseTcs AnuTenbHbIM, 6bonee 3-x
cekyHa, HaxaTuem knaeuiin [O] vnu No MCTeUEHUM BpEMEHM 2-X MUHYT.

4.7.2 BNoK KOHTpons ownboK

B cucteme BO3MOXHbI OLLUMOKN TPEX TUMOB.
1) «Owmubka Bxopa», KOrga BXOAHOM CWUrHam BbIXOAWUT 3a Mpedenbl OONyCTUMOro Auanas3oHa C
nocnegytowlen niankauwen Errl unu ErrH Ha gucnnee NAPAMETP

2) «Owmnbka KanMbpoBKU» — NnapameTpbl KaNnMBPOBKM BbIXOOAT 3@ AOMNYCTUMbIV AUanasoH.

KoHTponupyetcs B pernctpax 200 n 202 (201 n 203- ans AIN2) ona cpaBHeHuMs1 ¢ AaHHbIMU Tabnuubl 5.2
0N COOTBETCTBYHOLLErO TMMNa Aatymka. Bo3amoxHas npuyvHa — HEeBEPHO NpoBeAeHa KannopoBka.

MHavkaumss paHHoOM owunbknm BO3MOXHA Tonbko B pexume KOHOUTMYPALUA. TMpu  Hanuuum
COOTBETCTBEHHOMN OLUMOKM BKIOHAETCH COOTBETCTBEHHbIE MHAMKATOPLI A — BepxHWi npegen curHana AL BHe
gonyctumoro gunanasoHa, V- HWxXHUW npegen curHana AL BHe gonycTumoro guanasoHa.

3) «Owmnbka nonb3oBaTensa» Npy KanMbpoBke MMeeT MeCTO Mpu MonbITke 3a4aTb NapameTpbl, KOTopble
BbIXOAAT 32 AONYCTMMbIV AnanasoH AN AaHHOro Tuna BXOAHoro curHana. Migpentnduumpyetcs coobweHune ErrC Ha
ancnnee NAPAMETP

CoobuieHne ErrC kBUTUpyeTCS NOBTOPHBLIM HaXaTUeM KnasuLn [0].

Bo3MoXHbIE NPUYMHBI:

- OTCYTCTBME BXOAHOrO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMNa BXOAHOMO CUrHana yCTaHOBIIEHHBIM NepeMbIYKaM;

- He npoBoAmnack kanMbpoBska.
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4.7.3 HazHauyeHue ypoBHeun KoHdurypauum

Tabnvua 4.1 HazHavyeHve 1 MHAMKaLMs YPOBHEW KOHUIrypauum

HasHauyeHue ypoBHSs HasBaHue UHaunkauusa

HacTpoiika napameTpos NepBoro dyHKLMOHAmNLHOo Brioka AINY H
HOPManM3aLMmM 1 MacLITab1poBaHMs 11

HacTpoiika napameTpoB BTOpPOro ¢pyHKLMOHanLHoro 6roka
HopManu3auum n maclTabupoBaHusi (Ha BXoA nofaercs AIN2 H E
aHaroroBsbI CUrHan Nepeoro BXoAa Unm UCnons3yeTcs 1M

MHTepdencHbIN BBOA)

HacTpolika napameTpoB dyHKLUMOHanbHoro 6rioka Ne1 FNC1 F I_I E "
HacTpovika napameTpoB hyHKLMOHanbHoro 6noka Ne2 FNC2 F M E E
HacTpolika napameTpoB aHanoroeoro Bbixoga AO AOT H t
(Mcnonb3yeTcs Npu ycnoBun 3akasa onumm) D

HacTpoiika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d D t "
HacTpoiika napameTpoB guckpeTHoro Beixoga DO2 DOT2 d D t E
HacTpoiika napameTpoB okHa oTobpaxeHust Ne1 WND1 l:‘ I_I d "
HacTpoiika napameTpoB okHa oTobpaxeHuss Ne2 WND2 U I_I d 8
HacTpoiika napameTpoB curHanusauum ALRM H L l— 5

Abcumcebl (X) onopHbIX TOYeK NHeapu3aumm curHana
noAaBaemMoro Ha nepBbivi PYHKUMOHArbHbIA 6ok LNX1
Hopmanusaumm 1 mactabupoBaHns

OpavHaTel (Y) OnopHbIX TO4eK NHeapuaaumy curHana
noAaBaemMoro Ha nepBbivi PYHKUMOHArbHbIA 6ok LNY1
HopManuaauuv n macluTabmpoBaHus

Abcumcebl (X) onopHbIX ToYeK NHeapu3aummn curHana
noAaBaemMoro Ha BTOPOW (OyHKLMOHambHbIN 6ok LNX2
HopManuaauuv n maclutabmpoBaHms

OpavHaTbl (Y) 0nopHbIX TOYEK NIHeapu3auum curHana
noAaBaemMoro Ha BTOPOW (OyHKLMOHambHbIN 6ok LNY2
HopManuaauuv n maclutabmpoBaHus
KannbpoBka curHana nogasaemoro Ha nepBbiv
yHKUMOHaNbHbIN 6OK HOpManusauum n cL1
MacLUTabrpoBaHus

Koppekuusi curHana nogaBaemoro Ha nepasbiit
yHKLMOHaNbHbIA 6ok HopManusauum n COR1
MacLUTabrpoBaHus

KannbpoBka curHana nogaBaemoro Ha BTOpPOWA
yHKLMOHaNbHbIA 6ok HopManusauum n CLI2
MacLUTabrpoBaHus

Koppekuusi curHana nogasaemMoro Ha BTOpOn
yHKLMOHaNbHbIA 6ok HopManusauum n COR2
MacLUTabrpoBaHus

Kannbposka aHanorosoro Bbixoga AO
(Mcnonb3yeTcs Npu YCnoBuK 3akasa onummn)

o
mnu

nY |

—

oy e e

CALO

O6wue napameTpbl SYS

CoxpaHeHve napameTpoB SAVE

=L

3arpyska napameTpoB LOAD

B TekcTe pykoBoAcTBa MO dKCMMyaTauuMu mAaeT CCbinka Ha napameTp v3 Tabnuubl napameTpoB WMHAMKaTopa B BuAe
XXXX.YY (Hanpumep ALRM.00), rae XXXX — HaszBaHne YPOBHA, a YY — HoMep nyHKTa MeHI0 (CMOTPY PUCYHOK 4.2).
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4.7.4 dukcupoBaHMe HacTpoek

e YTOObI M3MEHUTb HAacCTPOMKM NMapamMeTpoB WINU YCTaHOBKM, Monb3yhTechb knasuwamu [A] wnm [V], a
3aTeM HaXxMuTe KnasuLly [O]. B pesynbTaTte HacTpolika byaeTt 3admkcmpoBaHa.

o Heo6Xx0AMMO NOMHMTL, YTO (PUKCALIMS U3MEHEHWIA MPOMCXOANT TOMLKO Mo HaxaTtuu knasuium [O].

e Ecnv B pexume KoHdWrypaumm M HacTpoek Obin Bbi3BaH napameTp And moaudwvkaumu, u He
HaXkuMmanacb HM ofHa M3 KNnaBuL B TEYEHWE OKOMO 2-X MUHYT, Nnpubop nepenget B pexvum PABOTA. [daxe ecnu
napameTp Obin MOAUMMUMPOBaAH N He Haxumanacb Knasuwia [O], TO B TeYEeHWe OKOMOo 2-X MWHYT, WUHAMKaTop
nepenget B pexum PABOTA 1 nsmeHeHne He 6ydem 3aghukcupo8aHo.

e Heobxodumo nomMHUMb, 4YTO MNOcCne nposBefeHuss MoaudukauMm HeobxoauMMO NPOM3BECTM 3anuchb
napameTpoB (K03 pULMEHTOB) B 3HEProHe3aBMCUMYIO NamsiTe (CM. pa3gen 4.7.5), B NpOTMBHOM Crny4ae BBeAeHHas
WHopmMauua He BygeT coxpaHeHa Npu OTKIKYEHUN NMTaHWUA HAMKaTopa.

4.7.5 Pa3pelueHue KkoHdurypmpoBaHus mHaukatopa no cetn ModBus. 3anucb napameTpoB B
3HeproHe3aBMCUMYHIO NaMATb. 3arpy3ka napaMmeTpoB U3 3HEepProHe3aBMCMMOWN NaMATHU.

KoHdpurypupoBaHue nigmukatopa npouM3BoAUTCS Kak C NepefHen naHenun nHaukatopa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdeinc KoHDUrypupoBaHne npousBOAUTCS C MOMOLLIO MPOrPamMMHOrO MPUIOXEHUs
MWK-koHdpurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro uTo6bl M3GEXaTb HEe CaHKLUMOHUPOBAHHOTO M3MEHEHUs NapaMeTpoB KOHdUrypauum 4Yepes
MHTepdENC CyLLeCTBYeT ypo8eHb 3awumbl OOCTyNa K permcrpam KoHdwurypauuu. 3anpeTuTb unm paspelunTb
OOCTYN K 3TUM PEMMCTPaM MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOH(UIypaLumm niamkaTopa.

4.7.5.1 PaspeweHus koHdurypupoBaHusa no cetn ModBus.

Pa3spelueHus koHpurypuposaHus no cetu ModBus pa3peluaetcsi Ha BEpXHEM YPOBHE 3anucbio B PErncTp
16 3HayeHus «1». Ecnn B 3TOM permuctpe HaxoamTcs «0», TO KOHUrypmMpoBaHUE C BEPXHErO YPOBHSI 3anpeLLeHo.

C nepegHen naHenu WHAOMKaTOpa paspelleHne nporpaMMyMpoBaHUs OCYLLECTBISAETCA Ha YpPOBHE
koHdpurypauum LOAD npu Bbibope napameTtpa LOAD.00=0001.

HeobxooumMo MOMHWTBL, YTO MOCre 3arpy3ku KoHdwurypaumm no ceTn, Heobxooumo caenatb 3anuncb
napameTpoB B SHEPro3aBMCMMYIO NaMATb.

4.7.5.2 3an1ucb napameTpoOB B 3HEProHe3aBMCUMMYIO NaMATb.

3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMYI NaMATb 1PouU3800uUMCs cneayroLmm obpasom:

1) npon3secT MoguduKaLmio BCeX HEOOXoANMbIX MapaMeTpoB.

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

3) HaxaTb knasuy [O].

4) na gucnnee NMAPAMETP nosiBatca cuMBonbl "Su u”, ykasbliBasi 0 TOM, YTO MPOUCXOAUT onepauums
3arnucu B 3HEProHe3aBNCHMYHO NaMsATb.

5) nocne ykasaHHbIX onepauuin GyneT npousBedeHa 3anvMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HEproHesaBMCUMYI0 nNamsiTe. [locne npoBefeHWs 3anvMcu napameTpoB WHAMKaTop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.01 aBTomaTtudeckmn yctaHaesnueaetcs B 0000.

4.7.5.3 3arpy3ka napamMeTpoOB U3 3HEPro3aBUCMMON NaMATH.

[ns 3arpy3ku napaMeTpoB HACTPOEK NoNnb3oBaTens Heo6xoanMo:

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

2) HaxaTb knasuy [O],

3) Ha gucnnee MAPAMETP nosiBaTca cumBonsl " Ld u", yka3biBas 0 TOM, Y4TO NpoOMCXoaWT onepauus
3arpy3ku nonb30BaTENbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyXeHbl BCe MONb30BaTENbCKME HAcTpoviku. [locne 3arpysku
napameTtp LOAD.01 aBTomaTnyeckn yctaHaenmsaetcs B 0000.

4.8 3arpy3ka 3aBOACKMX HaCTPOEK MHAUKaTOopa

[ns 3arpy3ks napameTpoB HACTPOWKM NPeanpuaTUS M3roToBUTENS (yCTaHOBKa 3aBOACKUMX 3HAYEHWI Mo-
ymMonyaHuio) Heobxoammo:

1) ycTaHoBUTb 3Ha4YeHust napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

3) Ha gucnnee NMAPAMETP nosiBatca cumsonbl "Ld F", ykasbiBas o Tom, 4YTO mpoucxoguT onepauus
3arpy3ku 3aBOACKUX HAaCTPOEK.

4) nocrnie ykasaHHbIX onepauuin GyayT 3arpy)xeHbl BCe 3aBOACKME HAcCTponku. [locne 3arpysku napameTp
LOAD.02 aBTomaTunyeckn yctaHaenmaaetcs B 0000.

Heo6x00umo noMHUMBb:

1) 4TO nocne 3arpyskM HacTpoek npu HeobXxoAMMOCTM MpOM3BECTU 3anucb MNapamMeTpoB B
3HEpProHe3aBUCUMYD MNamMaTb (CM. pasgen 4.7.5), B NpOTMBHOM cryyae 3arpyxeHHass uHdopmaums He bynet
coxpaHeHa Mnpu OTKIIOYEHWUN NUTaHUSI MHANKATOPA;

2) nocne 3arpysku 3aBOACKUX HACTPOEK, HACTPOWKK Nofb3oBaTens 6yayT noTepsiHbl;
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3) €Clnin 3annCb B NamMATb HE Nnpou3BoauiiacCb, TO NOCIEe BbIKIMKYEHUA NMUTaHUA, B NaMATU OCTaHYTCA

cTapble HacTPOViKK.

4) 3aBOACKME HAacTPOMKM NoSb3oBaTeSlb UBMEHUTb HE MOXET.

4.9 MNMopsanok HaCTPOMKN aHANOroBOro BXxo4a U aHasioroBoro Bbixoaa

Mpun HacTpoiKe 1 NepecTpomke C O4HOMO TUMa BXOLHOrO CUrHana Ha Opyroin Tun, Heo6X04MMO NPUBECTU B

COOTBETCTBUE CrieayloLlee:

- NapameTpbl MEHI0 KOH(UrypaLmm, oTBeYatoLLme Tuny BXOAHOro CMrHana;
- MONOXEHUs1 NepeMblYeK Ha nnaTe npoueccopa.
Tunbl BXOAHBLIX CUrHAmMOB, U NONOXEHWs1 NepeMblvek NpuBeaeHsbl B Tabnuue 4.2.

Tabnuua 4.2 — MNonoxeHus nepemMbideKk And pa3HbiX TUNOB BXOAHbIX CUrHaoB

Twn BXogHOro curHana

MapameTp MeHIO
KOHdpurypaumm

MonoxeHne nepembIveKk Ha nnare
npoueccopa

(puc.4.5)

AHanoroBbin Bxoa Al

O1 0 MA o 5 MA RBx=400 Om

AIN1.00(AIN2.00)=0001

JP2 [1-2], [7-8]

JP1 [3-4], JP3 [5-6]

OT1 0 MA o 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-6]

JP1 [3-4], JP3 [5-6]

Ot 4 MA go 20 MA, RBx=100 Om

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-6]

JP1 [3-4], JP3 [5-6]

O71 0B no 10B, RBx=25 kOm

AIN1.00(AIN2.00)=0001

JP2 [2-4], [5-7]

JP1 [3-4], JP3 [5-6]

Ot OmB oo 75 mB

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [1-2]

Ot OmMB go 200 mB

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [3-4]

OT0Bpono2B

AIN1.00(AIN2.00)=0001

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [5-6]

TCM 50M, ot muHyc 50°C go nntoc 200°C

AIN1.00(AIN2.00)=0003

JP2 [1-2], [5-7]

JP1 [1-2], JP3 [3-4]

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

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

JP21-2], [5-7]

JP1 [1-2], JP3 [3-4]

TCI 5001, Pt50, ot munHyc 50°C go nntoc
650°C

AIN1.00(AIN2.00)=0006

JP211-2], [5-7]

JP1[1-2], JP3 [3-4]

TCTI 100M1,Pt100, ot MmHyc 50°C go nntoc
650°C

AIN1.00(AIN2.00)=0007

JP21-2], [5-7]

JP1[1-2], JP3 [3-4]

TCIM rp.21, ot mmnHyc 50°C go nntoc 650°C

AIN1.00(AIN2.00)=0008

JP2 [1-2], [5-7]

JP1 [1-2], JP3 [3-4]

TXKK (J), ot 0°C go nntoc 1100°C

AIN1.00(AIN2.00)=0011

JP2 [1-2], [5-7]

JP1 [3-4], JP3 [1-2]

TXK (L), ot 0°C pgo nntoc 800°C

AIN1.00(AIN2.00)=0012

JP2[1-2], [5-7]

JP1 [3-4], JP3 [1-2]

TXKH (E), ot 0°C go nntoc 850°C

AIN1.00(AIN2.00)=0013

JP21-2], [5-7]

JP1 [3-4], JP3 [1-2]

TXA (K), ot 0°C go nntoc 1300°C

AIN1.00(AIN2.00)=0014

JP21-2], [5-7]

JP1 [3-4], JP3 [1-2]

TMNM10 (S), ot 0°C go nntoc 1600°C

AIN1.00(AIN2.00)=0015

JP21-2], [5-7]

JP1 [3-4], JP3 [1-2]

TMNP (B), ot 0°C go nntoc 1800°C

AIN1.00(AIN2.00)=0016

JP21-2], [5-7]

JP1 [3-4], JP3 [1-2]

TBP (A-1), ot 0°C go nntoc 2500°C

AIN1.00(AIN2.00)=0017

JP21-2], [5-7]

JP1 [3-4], JP3 [1-2]

MpumeyvaHuns.

1. XapakTepu1CTuku TUNOB BXOAHbLIX CUrHAnoB npvBeaeHsl B pasaene 1.
2. Mopsagok kannbpoBKM BXOAHbLIX aHaNoroBbiX CUrHanoB npueBeaeH B pasgene 5.

Mpy HacTpoiike M NepecTpoike C OAHOTO [AuanasoHa BbIXOOHOMO CUrHana Ha [Opyroi, HeoGxoaumo

NpuBECTN B COOTBETCTBUE MNOJIOXKEHMNE NEePEeMbIYKM Ha nnaTte aHaroroBoro Bbixoaa.
Tunbl BIXOAHbLIX CUTHAMNOB, Y MOMOXEHUSI NepPEMbIYKM NPUBEAEHDI B Tabnuue 4.3.

Tabnvua 4.3 - MNonoxeHns nepemMbivky 418 Pa3HbIX TUMOB BbIXOAHbLIX CUrHANoB

Kop BbIxoaa MonoxeHne NnepeMbIYKM Ha
[rana3oH BbIXOAHOrO curHana npu 3akase nnare aHanoroBoro Bbixoaa
MHOMKaTopa (puc.4.56)
AHanoroBbIi Bbixog AO
OT1 0 MA go 5 MA, RBex<400 Om 1 J1[2-3]
Ot 0 MA o 20 MA, RBx<100 Om 2 J1[1-2]
Ot 4 MA po 20 MA, RBx<100 Om 3 J1[1-2]
MpumeyaHus.

1. Nopsaok kannbpoBKN BbIXOAHOTO aHANoOroBoro cUrHana npuseaeH B pasgerne 5.
2. MNpn HeobxoOAMMOCTM HaCTPOWKM aHaroroBoro Bbixoga Ha curHan ot 0B po 10B, yctaHoBKM nepembivek U KanubpoBka
npoussBoantca Ha curHan 0-20MA, a Ha pasbeM napanfernbHO KremmaMm, BManmBaeTcsi HOPMUpYHLLMIA pe3unctop 499 Owm.
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Mepembiukn JP1, JP2 1 JP3 ona HacTpomnku
BbIOODPA TUNAa BXOAHOrO CUrHana

4, ‘I 7 [

e

+ I

L

—— |
LS
D
& D

Mepembiuka J1 ans
BblIGOpa AnanasoHa

BbIXOQHOIo aHasroroBoro C]

]

6)

PucyHok 4.5 — lNonoxeHne nepemMblvek Ha nnarte npoueccopa
a) OCHOBHas nnata npoueccopa; 6) nnaTta aHanoroBoro Bbixoaa.

Mnata

aHanoroeoro
Bbixoaa(puc.0)
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5. KannbpoBkKa n npoBepKka UHAMKarTopa

KanunbpoBka nHavkatopa ocyLecTBnseTcs:

e Ha 3aBopge-n3rotoButene npu Bbinycke UHAMKaTopa
e [lonb3oBaTtenem:

- NPV CMeHe Tuna gaTyuka,

- PV NOArOTOBKE K NMoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopapnok KanuGpPOBKM BXOAOB ANS MOAKMIOYEHUS AATYUKOB C BbIXOAHbLIM CUrHanom
NOCTOSIHHOrO TOKa

1) B pexume koHurypauum yctaHosute napametp CLI1.00(CLI2.00) " KanubpoBka HayanbHOro 3Ha4YeHus
CuMrHana nofaBaeMoro Ha nepBbll (BTOPON) (OYHKUMOHaNbHbLI 6roK Hopmanusauum u macwrtabuposaHus "
Mopkniounte k aHanorosomy Bxoay Al uHamkatopa UTM-111H  06pasuoBbil MCTOYHMK MOCTOAHHOTO TOKa WU
yCTaHOBUTE BenuuuMHy curHana pasHyio 0 MA (nnn 4 MA) B 3aBMCMMOCTM OT Tuna BXOOHOrO CUrHamna kaHana,
cootBeTcTBytoLyto 0% auanasoHa.

BoaMoxHbI ABa BapmnaHTta KaJ'IVI6pOBKVI:

- py4YHas kannbpoBka ocyLlecTBnsaeTcs Haxumas knasuwmn [A] nnu [ V] yctaHoBuTE Ha gvcnnee 3HadeHune
Al B TexHu4yecknx egunmuax, coorsetcreytolee 0%. HaxaTb knasuuy [0].

- asmoMamuyeckasi OCyLLLeCTBNAETCS HHaxumas knasuily [O]. Mpy HaxaTun codeTaHnsl knasuil [A] +
[ V] BkntoyaeTca aBTOMaTuyeckasa kannbposka Hymns, YTO conpoBoXxaaeTcs MuraHuem mHaukatopos “MIN”-“MAX”.
Mpn wmwuranmm uHgukatopoB  “MIN”-“MAX”  HyxHO nogaTe Ha BXO4 CWrHam KOTOPbI  COOTBETCTBYeT
pekomMeHOOBaHHOMY Hadvany Lwkanbl (cM.Tabn.5.1) n Haxatb codeTaHue knasuw [A] + [V]. KoadbdpuumeHt
KannbpoBku HyNnsi pukcupyeTca aBToMaTUYECKM.

2) B pexume koHurypaummu yctaHosute napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOro 3HayeHus
CurHarna nogaBaemMoro Ha nepsbiil (BTOPoW) yHKUMOHaNbHBIN 6ok HopManuaauum n maclutabuposaHus ".

3) YctaHoBMTE BenuuMHy curHana pasHyio 5 MA (unu 20 MA) B 3aBUCMMOCTW OT MCMOMHEHWSA KaHana,
cooteeTcTByowyto 100% AnanasoHa. Haxumas knasuwm [A] vnu [V] ycTtaHoBMTE Ha gucnnee 3HadveHve Al B
TeXHMYeckux eguHuuax, coorsetcreytoee 100%. HaxaTb knaBuwy [0].

4) Oins 6onee TOYHOM KAanNMOPOBKM kaHana NOBTOPUTE ONepauun HECKOMNbKO pas.

Heo6x00uMO NOMHUMbL, 4TO TNOCME MPOBEAEHUS KanubpoBKM HEoBGXOAMMO MPOM3BECTM 3amnucb
napameTpoB B SHEProHE3aBUCKHMYIO NaMsiTb, B MPOTUBHOM CryyYae BBEAEHHas MHopMauus He GydeT coxpaHeHa
NpyY OTKMIOYEHUN NUTAHWS UHAMKaTOPA.

3AMEYAHUSA 110 OINEPALIUSIM KAJIMBPOBKU

B npouecce pyyHown kannbposkn He TpebyeTtca ToyHOro paseHcTBa curHanoB 0% u 100% gwanasoHa.
Hanpumep, moxHO npoBoauTb kannbposky Ans curHanoB 2% u 98% pAmanasoHa. BaxHo nuwb TO, 4TOOBI MO
LUMPOBOMY WMHAMKATOPY YCTAHOBUTbH 3HAYEHUe, MakcumarnbHO GnmM3Kkoe K yCTaHOBIIEHHOMY 3Ha4YeHWI0 BXOAHOro
curHana.

Ana noBbILEHNS TOYHOCTU W3MEPEHUs BXOAHbIX aHanoroBblX CWUrHanoB AOMycKaeTcs KannbpoBKy
Npon3BOAWTE ANs BCel Lenv npeobpasoBaHns cuUrHana ¢ y4eTom BTOPUYHbIX Npeobpa3oBaTeneli CUrHanos.

Hanpumep, pns BxogHow uenu: Oamyuk — rpeobpazosamesnis — uHOukamop UTM-111H WCTOYHMK
06pasuoBoOro curHana noaknioyaeTca BMECTO AaTymka, a onepaums kanMbpoBKM BXOAHOrO curHana npous3soguTcs
Ha nHamkatope MTM-111H.
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5.1.2. NMopsiaok KanMGpPOBKM BXOAOB ASIA NOAKMNYEHUA AaTYNKOB TEPMOMETPOB CONPOTUBIEHUA
lNopsidok kanubposku 8xo0008 O NOOKMYeHUs damyuko8 mepmomempoes coripomueneHusi TCM 50M:

1) B napameTtpe koHdurypaumm AIN1.00(AIN2.00) yctaHOBUTB:
Twun gatynka 0003
[MonoxeHne AeunmanbHOTO pasfgenuTens, HWKHUA UM BEPXHWW npeden pasMaxa LKanbl yCTaHOBWUTb
COOTBETCTBEHHO Tabnuubl 5.1

2) MopkntounTb MarasuH conpotmeneHnii MCP-63 (MCP-60M nnu aHanornyHeln npubop ¢ aHanormyHbIMm
XapaKTepUCTMKaMKN He Xyxe ykasaHHbIX) kK Bxody Al BMecTo nogknovaemMoro gatdvka TepmonpeobpasoBatens
COMPOTUBIIEHNSA COMMIACHO CXEME BHELLHWUX COeAUHEHUIA (CM. NpunoxeHue b).

3) Ha marasuHe conpoTMBNEHWI YCTAHOBUTb 3HayYeHWe COMPOTUBMNEHUS ANsi BbIOpaAHHOrO Tuna gaTyvka
39,22 Om, cCOOTBETCTBYIOLLEE HAauYarnbHOMY 3HadeHuto. Haxats knasuwy [¢']. Cm. Tabnuuy 5.1.

4) B pexnme koHdurypaumm yctaHoBuTb napameTp CLI1.00(CLI2.00) "KanubpoBka HayanbHOro 3HavyeHus
CurHana noJaBaeMoro Ha nepBbii (BTOPONW) pyHKUMOHanbHbI 6GNok HopManu3auum u  macluTabupoBaHus”.
Haxumas knasuwu [A] unu [ V] ycTaHoBUTE Ha LMGPOBOM AuCnree 3Ha4YeHue, COOTBETCTBYOLEee TemnepaType
Hauana Lwkanbl Npu kanubposke "-50,0°C". HaxaTtb knasuuy [O].

5) B pexume KoHurypaumm yctaHoBuTb napametp CLI1.01(CLI2.01) " KanubpoBka KOHEYHOro 3Ha4YeHus
CurHana nogasaemMoro Ha nepsblin (BTOpow) yHKUMOHAaNbHbIN 610K HopMmanusauum n macutabuposaHns ".

6) Ha marasuHe conpoTMBNEHUIN YCTAHOBUTE KOHEYHOE 3HayeHuMe COMpPOTUBMEHUSA npu KanubpoBke Ons
BbIOpaHHOro Tvna gatuuka 92,77 Om.

7) Haxxumas knasuwmn [A] v [ V] ycTaHOBUTL Ha Auchnee 3Ha4YyeHue, COOTBETCTBYIOLLEE KOHLY LUKarbl
npu kanu6poske "200,0°C". HaxaTb knasuwy [O].

8) [insa Gonee TOYHOM KanNMGPOBKM kaHana NoBTOPUTE onepaLyii HECKOSIbKO pas.

5.1.3. KanubpoBka Bxoaa Ans NOAKMIOYEHUA AaTYNKOB TepMoMeTpoB conpoTtuBneHus TCM 100M,
TCn1o0o0n, TCn son

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

5.1.4 Kann6poBKa aHanoroBoro Bxoaa gns TepMo3JieKTpUieckux npeobpasoBarenemn

[ns Tepmonap npu kanmbpoBke ycTaHOBUTL TN Tepmonapbl. K knemMMam kanmbprpyemoro aHanoroBoro
BXOZa NoaknoYnTb KannbpaTtop HanpshkeHus, HanpuMep auddepeHumanbHbIn BonbTMeTp B1-12 unu aHanormyHbIn
npubop C aHanormyHelMu xapaktepuctvkamu. [anee kanubpoBaTb KaHanm aHanorMdHo TepMoMeTpam
COMPOTWBIEHUS, YCTaHAaBMMBas HayanbHble W KOHEYHble 3HAYEHUS HaMpPsSKEeHWIN, KOTOpble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LLKarnbl BbiGpaHHOW Tepmonapsbl (cM. Tabnuuy 5.1).
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5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAyeMble npenernbl KanubpoBKu

Tabnuua 5.1. Tunbl 4aTYYMKOB Y pEKOMEHAYEMbIe Npeaesbl KanubpoBku

MpenenbHble 3HaYeHUs1

Koa exona Tvn gaTtyuka 0 cUrHana
AManazoH ’ MpaanpoBoYHas MpeAenkHbIe MHAUUMPYEMbIE K:ﬁ‘:;qs”g;m ‘:ILH :Ka:_'g"a
BXOAHOrO XapaKTepucTuKa 3HaYeHus NPV KanuépoBke P A P
n HCX MHAuKaTopa
Napamerp curHana
Hauan. KoHeuyHoe
3HauyeHue 3HaueHue
O1 0 MA oo 5 MA 0 mA 5 MA
Ot 0 MA oo 20 MA 0 MA 20 vA
Ot 4 MA go 20 MA Ot 0,0 % 4o 100,0 % 4 vA 20 mA
0001 OT0Bpo10B JInHenHas WY B YCTAHOBIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpo2B eanHuuax* 0B 2B
Ot OmMB go 75mB 0mB 75 vB
Ot OmMB o 200mB 0 mB 200 vB
Ot 0 MA oo 5 MA KsagpaTudas 0 MA 5MA
OT1 0 MA oo 20 VA 0 mA 20 MA
OT 4 MA o 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 vA 20 MA
0002 OoT0Bpoo10B KaK IVHEMHLI. 33TEM WNW B YCTAHOBMEHHBIX TEXHNYECKMX 0B 10B
OTr0Bpoo2B ’ eanHuuax* 0B 2B
OTOMB go 75mB | Y¢TaHaenvsaetcs 0 mB 75 vB
Ot OMB o 200mB | KBaAPATUIHas Wkana) 0 vB 200 MB
0003 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCIN 501, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C | 39,975 om 166,910 om
TChN 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C 79,950 om 333,820 om
0008 TChN p.21, Wy0o=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 36,800 om 153,300 om
OT1 0 MA o 5 MA JlnHeapusoBaHHas 0 MA 5MA
OT1 0 MA oo 20 MA | (Bxog kanubpyetcs 0 MA 20 MA
Ot 4 MA 0o 20 MA | KaK NUHENHbIN, 3aTeM Ot 0,0 % 4o 100,0 % 4 mA 20 vA
0009 OT0Bpoo10B yCcTaHaBnuBaeTcs VNN B YCTAHOBIIEHHBIX TEXHNYECKMX 0B 10B
Oor0Bpo2B NMHeapu3oBaHHasa eanHuuax 0B 2B
Ot OmB o 75mMB LwKana, cM. pasgen 0 mB 75 mB
Ot OmB po 200mB | 5.2) 0 mB 200 vB
JInHeapusoBaHHas
Bxop kanubpyeTtcs kak
TNINHENHbIN, 3aTemM
0010 Tepmonapa yCcTaHaBnmBaeTcs AnanasoH TepMonapsbl
NHeapu3oBaHHas
LKana, cM. pasgen
5.2)
0011 (TJe)p""O”apa KK ki ) OT 0°C 30 nioc 1100°C OMB | 63792 B
0012 (TLe)pMO”apa XK Tk (L OT 0°C 10 nioc 800°C OMB | 66,442 MB
0013 (TS)pMO”apa TXKH 1 xku (E) OT 0°C A0 nnioc 850°C OmB | 64,922 uB
0014 (T}?)p""o”apa XA | 1xA (K) OT 0°C fo nnioc 1300°C OmB | 52,410 MB
0015 %ﬁ’.l"’;%”(agf TMM10 (S) OT 0°C o nnioc 1600°C OmMB | 16,777 MB
0016 (Tg)pMO”apa P 1P (B) OT 0°C 10 nnioc 1800°C OmB | 13,591 mB
0017 Tepmonapa TBP | 1pp (A 4) OT 0°C A0 nnoc 2500°C OmB | 33,647 uB

(A1)

5.1.6 Koppekuusi nokasaHMi gaTynmka TepMOKOMMNeHcauum

[aTtymk TepMokoMMeHcaummn (BXoa TemrnepaTypHO KOMMEHCaLMM XONOAHOro cnasi Tepmonap) yCTaHOBIEH
Ha TbINIbHOWN CTOPOHE UHAMKaTopa.
C nomoupbto napametpa SYS.13 cMeluaoTcs 3HadeHns nonyyaemble ot gatymka TKXC. B gaHHOM meHio
undpoBol Ancnnen nokasbiBaeT 3HAYeHWe TemnepaTtypbl NONyYEeHHOE OT AaTtyMka, KOTOpoe npu HeobGxoaMmMocTu
MOXHO OTKOPPEKTUPOBATbL C MOMOLLBHO KMaBuULL NporpammMmpoBaHns A Y.
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Hanpumep, ecnu TemnepaTypa usmepsiemon cpean 40,5°C, a wuHpukatop nokasbiBaeT 40,8°C, 10
HeobxoaMMo 3aiTu B MyHKT MeHo SYS.13 u knaeuwer [V] yMeHbWNTL 3Ha4YeHuss Temnepatypbl ¢ 40,8 go 40,5.
HaxaTb knaeuwy noateepxaenust [O] 1 coxpaHUTb U3MEHEHMS B COOTBETCTBYIOLIMM MyHKTE MeHIo (CM. pasaen
4.7.5).

5.1.7 CmelleHue xapakTepuctuku Al1 n Al2

Mpn HeobxooMMOCTM CMECTUTb XapaKTepUCTUKY BXOAHOro CurHana, HeobxoAumo MCnonb30oBaThb
cneaywowime nyHkTbl MeHio Cor1 unu Cor2. [lNapameTtp Cor1.00(Cor2.00) faeT BO3MOXHOCTb CMECTUTb 3HAYEeHUe
curHana, a B napametpe Cor1.01(Cor2.01) otobpaxaeTcsa 3HadeHue cMmelueHus. [lpu cmeHe napameTpa
Cor1.00(Cor2.00) Ha aKkpaHe mHAMUMpyeTcs 3HadveHune PV=PV+A. MNpu cmeHe napameTpa Cor1.01 (Cor2.01) Ha
3KpaHe UHAMUMPYETCH 3Ha4YeHNe A (CMeLLEHMe BXOOHOrO curHana).

Hanpumep, ecnu ypoBeHb XMOKOCTU B eMKoCcTM 9,5 MeTpoB MO MoKasaHuaM MHOMKaTopa, a peanbHoe
3HayeHne cTaHoBMTb 9,7M, TO 3agaem 3HadveHue napametpa Cor1.01=00,20. Ha gucnnee 6yaeT nHonumpyBaTcs
3HayeHue 9,7M. KOTOpPOe COOTBETCTBYET AENCTBUTENBHOMY 3HAUYEHMIO YPOBHSI.

5.2 JlnHeapusauma aHanoroBbix BxogoB Al1 n Al2

®YHKUMA NUHeapusauuy NodyvHeHa NepBOMYy W BTOPOMY (DYHKLMOHANbHOMY GIoKy HopmManusauun u
macluTabmpoBaHus. JIMHeapusaums gaeT BO3MOXHOCTb MPaBMIIbHOMO (PM3MYECKOro NpPeAcTaBMNeHUst HenMUHENHbIX
perynupyembix 1 namepsieMblix napameTpos.

* C nomMowbio uHeapu3ayuu MOXHO pou3godums, Hanpumep, usMepeHue emkocmell 8 umpax, Mempax Kybu4eckux
unu Kumoespammax npodykma, 6 3aeUcuMocmu om U3MEPEHHO20 8XO0HO20 CueHana yposHs e emkocmu. B uHdukamope UTM-
111H omnuyumensHoli ocobeHHOCMbiO ecmb mo, Yymo npu ebibope napamempa WND1.00(WND2.00)=0002 (0sa okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoumb Ha napamemp 6e3 nuHeapu3ayuu, komopbili b6ydem dasamb 3HayeHue
yposHsi 8 emMKocmu. Bmopoe OkHO Hacmpoumb Ha nuHeapu3uposaHbil napamemp (gusuyecku o0Ha u ma xe 6xo0Has
8esuyuHa), komopnlilti 6ydem dasamb 3Ha4YeHUE eMKOCMU 8 flumpax, Mempax Kybuyeckux unu Kunoepammax npodykma. Takum
06pa3om, nepekmoyeHuem knasuwu [, moxem Habmodamp 3a yposHEM U 0GBLEMOM 8 KOHMPOIUPYEMOL eMKOCTIU.

Mpu nHoVKauMmM NHeapu3MpyemMol BENWYMHBI, ONpeaensWMMN napameTpamMmn SBMSIOTCS HavanbHoe K
KOHEeYHOe 3HayeHue LKanbl (NPOLEHTHOe OTHOLIEHME K Auanas3oHy M3MepeHWsl), MOSIOKEHUe AeLMMarnbHOro
pasgenutensi, a Takke 9KBUAUCTAHTHbIE OMOPHble TOYKM TMHeapu3auuu. KpvBas nuHeapusaumm umeet
«MNPEeioMNeHnsi» B OMOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3sauum

Hanpumep, napameTpbl nuHeapusauun yHKUMOHAMNBbHOrO 6roka HopManusauuM MaclTabupoBaHus
cnegyowime:

KoHepuzaypauyus nepeo2o u emopozo 6s10ka

AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonuyecTtBo yyacTkoB nuHeapusaLmu
AIN1.03(AIN2.03) MonoxeHne geunmManbHOro pasgenuTens Npu nHankauum

Abcuucchbi OMOPHbIX MOYeK JIuHeapu3zayuu

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

OanHaMbl OMOPHbIX MOY4YeK JIuHeapu3zayuu

LNY1.00(LNY2.00) OppguHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpaunHaTta 01-ro yyacTka
LNY1.02(LNY2.02) OpavnHaTta 02-ro yyacTka
LNY1 .18(LNY2.18) OpavHaTta 18-ro yyacTka

LNY1.19(LNY2.19) OpavnHaTta 19-ro yyacTka
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5.2.2 OnpepeneHne onopHbIX TOYEK JIMHeapu3aLuum

5.2.2.1 OnpedeneHue Konuyecmea y4acmkos fnuHeapusayuu

Mocne onpepeneHus HeobxoouMOe KONMUYECTBO Y4acTKOB NMHeapu3auunm Heobxoaumo 3ajaTtb 3TO
3HayeHune B napameTtpe AIN1.06(AIN2.06). Npenensl nameHernnsa napametpa AIN1.06 ot 0000 o 0039, AIN2.06 ot
0000 go 0019. MNpwn BBoAe 3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 Touek NUHeapu3aumm BBOASTCA
Ha ypoBHe LNX1 un LNY1, a octanbHble 20 To4Yek Ha ypoBHE nuHeapusaumn BTOporo 6rnoka Hopmanusauum u
macwTabuposaHna LNX2 n LNY2. MNpwu atom, geunmanbHbin pasgenutens (3ansaTtas) ana yposHen LNY1 n LNY2
BepeTcsa ¢ ypoBHSA HACTPOWMKKN r1epeozo PyHKUMOHaNbHOro 6roka Hopmanusaumm n macwtabvposanms AIN1.03.

! Mpn ucronb3oBanuu 6Gonee 19 y4acTKOB NWHeapusauuyM ANS NepBOro 6roka Hopmanusauum u
MacLTabrupoBaHus, NnMHeapmusauusa BToporo 6noka Hopmanusauum n maclitabnpoBaHs HeBo3MoXKHa!

Bbibop HeobxoaMmMoro KonmyecTsa y4acTKoB NnHeapu3aLummn NponsBoAanTCS M3 coobpaxeHns obecneveHns
HeobX0AMMOM TOYHOCTUN N3MEPEHNSI.

5.2.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK NuHeapusayuu

[nsi Kaxporo 3HayeHus MHOULMPYEMOro BXOAHOro curHana Yi (B TeXHUYECKMX eamHuuax ot MuHyc 9999
no 9999 c yyeTom [geuMManbHOro pasfenutens) BblYMCIUTL COOTBETCTBYHOLLYI (DU3NYECKYHD BEMUYMHY W3
COOTBETCTBYIOLUMX (PYHKLMOHAmNbHbIX (rPaguMpoBOYHBLIX) Tabnuuy. 3TO MOXHO caenatb Takke rpaduyeckm u3
COOTBETCTBYIOLLEN KPpMBOM (Npy HEOBXOAUMOCTM MHTEPrnonupoBaTb) U 3adaTb 3HAYEHUEe Ans COOTBETCTBYHOLLEN
OMOPHOM BENUYUHBI BXOAHOTO dhmaundeckoro curHana Xi (B %, ot 00,00% Ao 99,99%).

CootBetcTBytowme 3HadeHus Xi (B %, ot 00,00% po 99,99%) BBoaoaTca B napameTpax:

A6cyucchl ONopHbIX MoYeK TuHeapu3ayuu

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

Abcumcca HavanbHOro 3Ha4eHus (B % OT BXOAHOrO curHana)
Ab6cuucca 01-ro yyacTtka
Ab6cuucca 02-ro yyacTtka

Abcuucca 18-ro yyacTtka
Abcumcca 19-ro yyacTka

CootBeTtcTBylolMe 3HayeHuss Yi (B TexHuMYeckmx eauHuuax oT MuHyc 9999 po 9999 c y4yeTtom
JeuvManbsHoro pasgenvTens) BBOASATCA B NapaMmeTpax:

OpduHambl OOPHbIX MoOYeK NuHeapusayuu
LNY1.00(LNY2.00)

LNY1.01(LNY2.01)
LNY1.02(LNY2.02)

OppaurHaTta HavyanbHOro 3Ha4YeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
OpaunHata 01-ro y4actka
OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18)
LNY1.19(LNY2.19)

OpguHaTta 18-ro yyacrtka
OpguHaTta 19-ro yyacTtka

5.2.3 NMpumepbl NIUHeap13aLmmn CUrHanos

JIluHeapusauma curHana, nogaBsaemMoro Ha nepBbii (hyHKLUMOHanbHbIN 6ok
HOpManusauum n macwtabupoBaHus, npeacTaBrieHHas rpaduyeckm (KpMBown)

Mpumep 1.

WHamumpyemoe 3HaveHue B PeanbHas xapaktepucTuka,
TEXHUYECKUX eaMHULIaX npencTaBreHHas rpaduyeckn
°C A
OpauHaTta
3-ro yyacTtka N\ 999,9
JluHeapuso-
750,0 3-M yu. BaHHas
OpavHaTta Xapakre-
2-ro y4yacTtka ] puCTUKa
2-M yy .
OpguHaTta 350,0 100%
BXOZHOIO
1-ro yyacTka
curHana
1-7 y4.
y! | X
I —
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuuncca Abcumncca Abcuuncca
3HayeHne 1-ro yyacTtka 2-ro yyacTtka 3-ro yyacTtka
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KoHgpuecypupyembie napamempsi Osisi npumepa 1:

AIN1.00 = 0009
AIN1.06 = 0003
AIN1.03 =000,0

Mpumep 2.

JlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyvposku TIMN68, n nogaBaemoro Ha Bxoa Al uepes
HopMUpYyloLWMIA NpeobpasoBaTtens, Avana3oH namepsiemblx Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytolero npeobpasosatend 0 - 14,315 mB (0 — 100%), AvMana3oH BbIXOOHOrO CUrHama HOPMUPYHOLLEro

LNX1.00 = 00,00
LNX1.01 = 20,00
LNX1.02 = 60,00
LNX1.03 = 99,99

npeobpasoBaTtens 4 - 20 mA (0 — 100%).

Ona obecneyeHnss HeoOXOOUMOW TOYHOCTU n3mepeHna BbI6VIpaeM 19 y4acCTKOB JnHeapusaumm wun
pacCynTaHHble 3Ha4YeHUdA B % BXOOHOrO curHana ans Kaxgomn OMOPHOW TOYKM BBOAATCHA B COOTBeTCTByIOLLI,VIVI

napameTp KoHduUrypauum.

LNY1.00 = 0000 (nHouumpyeTcst «000,0»)

LNY1.02 = 7500 (nHgnumpyetcsa «750,0»)

(

LNY1.01 = 3500 (nHauumpyeTtcs «350,0»)
(
(

LNY1.03 = 9999 (nHanumpyeTcs «999,9»)

KoHepuaypupyembie napamempsl 01151 npumepa 2:

AIN2.00 = 0009
AIN2.06 = 0019
AIN2.03 = 0000,

Twvn wkansl BTOporo 6rnoka - nMHeapnsoBaHHas

Konnyectso Yy4acCTKOB JiMHeapusaunm
[MonoxeHne geunManbHOro pasgenuTens Npu nHankaumm

JInHeapusaums curHana, nogaBaemMoro Ha BTopoi hyHKLMOHarnbHbI Gnok
HOpManusaumMm U macluTabupoBaHus, NpeacTaBrieHHas rpagupoBOYHON Tabnuuen

MapameTpbl KOHUIypaLmn paccynTbIBaOTCS Y BBOAATCS cornacHo Tabnuupl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA4 NapameTpoB NnHeapu3aumm npyuMepa 2.

MapameTpbl MapameTpsbl
KOHdpurypaumm KOHdurypaumm
Homep 3HaueHue 3HaueHue
ornopHoun n3mepsieMomn BXOAHOro OpduHambl OMOPHbIX A6cyucchbi ONopHbIX
TOUKMN Temneparypbl, curHana moyek nluHeapu3sayuu mod4ek nuHeapu3sayuu
°C B MB emopozo 6s10Ka emopoezo 6s10Ka
Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4eHue, | mapamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99
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5.3 KanubpoBka aHanoroBoro Bbixoga
Mepen Havanom kanubpoBKM aHaNoroBoro BbIxoga Heob6XoOuMO MpUBECTM B COOTBETCTBYIOLLEE
NoONOXeHWe NepemMblvkM Ha MoZyre YyHMBEpPCalbHbIX BXOAOB MHAUKATOPa. TUMbl BEIXOAHbLIX CUrHANOB W MOMOXeHUe

nepemMblyek npuBeaeHsl B Tabnuue 4.3 B pasgene 4.9.

YpoBeHb kannbpoBKKM aHanoroBoro Bbixoda uMmeeT Tpu napametpa. [Napametp CALO.00 ucnonbsyetcs
ONS MHAMKaLMKU aHanoroeoro Bbixoga B %.

Mynktel CALO.01 n CALO.02 wucnonb3yloTcs Ans KanubpoBKM HavanbHOrO U KOHEYHOro 3HayYeHus
aHanorosoro Bbixoga. MNopagok kannbpoBKku CneayroLwuic:

1) TNopkniounte K aHanorosomy Bbixogy AO wuHAukaTopa o06pasuoBbIi M3MEpUTEnNbHbLIM Npubop —
MUAIMaMnepmeTp NOCTOSHHOIO TOKa.

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

3) Haxumasa knasuwm [A] wnn [V] ycTaHOBUTE BEMWYMHY BLIXOAHOrO CUrHana no MunnvamnepmeTpy
paBHyto 0 MA (1nu 4 mA), cooTtBeTcTBYIOWYO 0% AMana3oHa, B 3aBUCMMOCTU OT UCMOSTHEHMS KaHana.

4) HaxaTtb knasuwy [0].
5) YctaHoButb napameTp CALO.02 "KannbpoBka KOHEYHOro 3Ha4YeHust aHanoroBoro Bbixoga AQ"

6) Haxvmasa knaBuwm [A] wnmn [V] ycTaHOBUTE BEMWUYMHY BLIXOAHOMO CUrHama rno MunnvamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cootBeTcTBytowyto 100% ananasoHa, B 3aBUCMMOCTU OT UCMOSIHEHUS KaHana.

7) HaxaTb knaeuwy [O].
8) Ansa 6onee To4HOM KanNMBPOBKM KaHana LMKIMYECKA NOBTOPUTE Onepaumio HECKONbKO pas.
Heobxo0umo momHUMBb, YTO Nocne NPoBeAeHNs KanMbpoBKN HEOBX0AMMO NPOU3BECTH 3anMcb NapaMeTpoB

B 3HEeproHesaBMCMMYKO MaMATb, B MNPOTUBHOM Clly4Yae BBeOeHHadA MHdopMaLma He 6yneT COXpaHeHa npu
OTKNMKYEeHNUN NUTaHNA NHOMKaTopa.
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6. TexHU4YecKoe obcnyXxnBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHudeckoe 06CJ'Iy)KVIBaHVIe - KOMMIiekc pa60T, KOTOpble NpoBOAATCA nepunoanyeckm B NiaHOBOM
nopaake Ha pa6OTOCI'IOCO6HOM 6rnoke c uUenbto npeaoTeBpalleHna oTka3am, nNpoaneHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABIIEHNA U YCTPaHEHUA NpeaoTKa3HOro COCToAHUA Anda nogaepXxaHma HopManbHbIX yCJ'IOBI/IIZ aKcnnyaTtauuu.

6.1.2 TexHuuyeckoe oOCnyxmBaHMe 3aknioyaeTcd B MNpoBedeHMM paboT No KOHTPOMK TEXHUYECKOro
COCTOSIHUS 1 NnocneayoLeMy YCTPaHEeHMIO HE4OCTaTKOB, BbISBNEHHbLIX B NpOLEcce KOHTPOMS; Npodunnakruyeckomy
06Cny>XMBaHWIO, BbINOMTHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTbLIO, ANUTENBHOCTLIO U B ONPEAENEHHOM NOPSAKE;
YCTPaHEHNIO OTKa30B, BbINOMHEHME KOTOPbIX BO3MOXHO CuUNaMy MNEepPcoHana, BbIMOMHALWEro TeXHUYecKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTu

6.2.1 lMpeHebOpexeHne MepamMu NPeaoOCTOPOXHOCTUM M MpaBuNlamMu 3KCNryaTauuum MoxeT cTaTb
NPUYNHON TPaBMMUPOBaAHMUSA NepcoHana unu noBpexaeHus obopyaosaHus!

6.2.2 [Ona obecnevyeHnss 6Ge3onacHOro WCNOMIb30BaHUS OOOPyAOBaHUS HEYKOCHUTENbHO
BbIMNOJIHANTE yKa3aHUs AaHHOW rnasbl!

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

6.2.4 Okcnnyataums WHAMKaToOpa paspellaeTcs Npu HamnMyuu WHCTPYKUMKW Mo TexHuke 6esonacHocTw,
YyTBEPXOEHHOW MpeanpusTneM-notpedbutenem B YCTAaHOBMEHHOM MOpPAAKE W y4MTbIBAlOWEN —cneumduky
NPUMEHEHNs MHOMKaTopa Ha KOHKpeTHoM obbekTe. [lMpu akcnnyataumm Heobxogumo cobniopgaTe TpeboBaHws
pevicteytowmx npasun MT3 n MNTB ana anekTtpoyctaHoBok HanpsixeHnem Ao 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OMKHbI MNPOBOAUTLCA MNPU  OTKIOYEHHOM
3NEKTPONUTaHUN.

6.2.6 3anpeluaeTca NOAKMYaTh M OTKMOYATL COEANHUTENN MPU BKITHOYEHHOM 311EKTPONUTaHNUN.

6.2.7 TwartenbHO npou3BoAUTE NOAKMYeHMe ¢ cobniogeHnem MnonspHOCTM BbIBOAOB. HenpasunbHoe
NOAOKMIOYEHNE UIM MOAKMYEHME Pa3beMOB MPU BKIKOYEHHOM MUTAHMU MOXET MNPUMBECTU K MOBPEXAEHUIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He noakntovanTe Hemcnonb3yemble BbIBOAbI.

6.2.9 lNpwn pasbopke nHAnKaTopa ANA yCTPaHEHNss HEUCNPaBHOCTEN MHAMKATOP OOMKeH OblTb OTKIIOYEH OT
CETW AMNEeKTPONUTaHUS.

6.2.10 Mpw n3BNeYeHUn nHaMKaTopa n3 Koprnyca He npukacaniTeCb K €ro aneKTpu4eckMM KOMMOHEHTaM u
He noasepravite BHyTPEHHWUE Y3nbl U YacTu yaapam.

6.2.11 Pacnonarante nHOMKaTOp Kak MOXHO Aanee OT YCTPOWCTB, FreHepupyloLmUX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalUWHbIl, UM NpUbopbl, NCMONb3YOLNE UMMYNbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paborTe.

6.3 Mopsanok TeXHNUYEeCKoro oo6cnyxmBaHus

6.3.1 B 3aBUCUMOCTU OT perynspHoOCTU NPOBEAEHUSA TEXHNYECKOE OOCNY>KUBAHNE AOSMKHO ObITh:

a) NnepMoanyecKUM, KOTOPOE BbIMOJSHSIETCSt Yepes KaneHaapHbIE NPOMEXYTKN BPEMEHMU;

6) aganTMBHbLIM, KOTOPOE BHLINOMHSAETCA MO HEOOXOAUMOCTU, TO €CTb, B 3aBUCUMOCTU OT (DaKTUYECKOro
COCTOSIHUSI UHAMKaTOpa U Hannuns cBo6oAHOro obCnyXmBartoLLEero nepcoHana.

6.3.2 YcTaHaBnuBalTCA Takme BUAbl TEXHUYECKOro 06CnyXnBaHUs:

a) TexHnyeckoe obCnyxvBaHne Npu XpaHeHUn, KOTOPOE 3akrvaeTcsl B NepeKoHcepBaLum niamkatopa npu
OOCTVXKEHUWM TMpefdenbHOro Cpoka KOHCEpBaLMM BO BPEMSI XpaHEHUss B COOTBETCTBUM C  TpeboBaHuaMuM
3KCMNyaTaumoHHOW JOKYMEHTaLMK;

6) TexHu4eckoe obCnyXMBaHME MPU TPAHCMOPTUPOBKE, KOTOPOE 3aKnoYaeTcst B NOATOTOBKE MHAMKATOpa K
TPaHCNOPTUPOBaHUIO, IEMOHTaXe 13 TEXHONOrM4Yeckoro obopyoBaHus 1 ynakoBke nepej TpaHCNopTUPOBaHUEM,;
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B) TeXHun4eckoe OGCJ'Iy)KVIBaHVIe npu aKkcniyaTtaumny, KOTopoe 3aKkrn4vaeTCcd B NOAroToBke MHOAMKATOpa nepen
BBOAOM B 3KCMfyaTauuito, B Mpouecce ee akcnnyataumm M B MNepuOaMYeckon npoBepke pa6OTOCI'IOCO6HOCTVI
MHOKaTopa.

6.3.3 [llepuoguueckoe TexHMYeckoe OOCHyXMBaHWE Mpu IKCnnyaTauuv uHAMKaTopa YyCTaHaBNMBaETCs
noTpebuTenemM C y4eToM MHTEHCMBHOCTM W YCMOBWI 3KCMyaTauuu, HO He pexe 4em oauH pa3 B rog. [Ons
nHamkatopoe NTM-111H uenecoobpasHa exeksapTanbHas NepuoaMYHOCTb TeXHUYecKoro obcnyxueaHus npu
aKcnnyaTaumu.

6.3.4 MNepuopmnyeckoe obcnyxmBaHne JOMKHO NPOBOAUTLCS B CriedytoLem NopsiaKe:
a) npoBecTn paboTbl, KOTOPbIE BbINOMHAKTCA NPY TEXHUYECKOM OCMOTPE;

6) NpoBepUTbL CONPOTUBIIEHNE N3ONSALUN;

B) NpoBepuTb paboToCNOCOBHOCTL MHAMKATOpA.

6.3.5 TexHuyeckM OCMOTP WHAMKATOPa BLINOMHSAETCHA OOCNYy>XUBAKLWIMM NEepcoHanoM B credylolem
nopsigke:

a) nepeq Ha4arom CMeHbl crielyeT NpOBECTM BHELUHUA OCMOTp uHaukaTtopa. Ocoboe BHUMaHWe criegyet
06paTUTb Ha YNCTOTY MOBEPXHOCTU, MAPKMPOBKY U OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUN.

6) NpoBepUTbL HAOEXHOCTb KPEMIEHNS NHOUKATOPA;

B) MpOBEPUTb TEXHWYECKOE COCTOAHME NPOBOAOB (kabenemn) Ha LENOCTHOCTb W 3alMLEHHOCTb OT
MEeXaHW4YeCKNX NOBPEXAEHUN.
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7. XpaHeHue u TpaHCnopTUpoBaHue

7.1 YcnoBuA XpaHeHus nHgmkartopa
7.1.1 Cpok xpaHeHus1 B NOTPeObUTENbCKON Tape - He MeHblue 1 roga.

7.1.2 VHOuKaTop [JOMKHO XPaHWTbCS B CYXOM W BEHTUIMPYEMOM MOMELLEHMM Mpu TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C m oTtHocuTenbHon BriaxHoctu oT 30 go 80% (6es
KoHAeHcauuu Bnaru). fJaHHble TpeboBaHMA SBNSAOTCS PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B NOMELLEHUN He AOSMKEH cofepxaTb Nbinu U NPUMECUM arpecCMBHbLIX MapoB W rasos,
BblI3bIBAOLWUNX KOPPO3Ut0 (B YaCTHOCTU: ra3oB, cogepXXallnx CepHUCTble coeanHeHna nnm ammmaK).

7.1.4 B npouecce XpaHeHUVM MMM 3KCNIyaTauuum He knaguTe Tsbkenble npeaMeTbl Ha WMHOWMKAToOp U He
noasepravte €ero HWKakoMy MexaHWdeCKOMY BO3AEeWCTBUIO, TakK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeaunTbCS.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO UHAUKATOPA U YCITIOBUSA, NPU KOTOPbIX
OHO AOJMKHO OCYLLEeCTBNATLCA

7.2.1 TpaHcnopTUpoBaHUE MHAMKATOpa B YNakoBKE MPeanpusiTUs-M3roToBUTENS OCYLLECTBNAETCH BCEMU
BMOAMM TPaHCNOPTa B KPbITbIX TPAHCMOPTHBLIX CPeACcTBax. TpaHCNOpTUpOBaHME caMmoneTamm J0MKHA BbINOMHSATHCS
TOJbKO B OTanfMBaeMbIX repMeTU3NpPOBaHHbIX OTCEKaX.

7.2.2 VlHoukaTop AOIMKEH TPaHCMopTUpPOBaTbCA B KIMMAaTUYECKMX YCMOBUAX, KOTOpPblE COOTBETCTBYIOT
ycnoBusim xpaHeHnus 5 cornacHo TOCT 15150, Ho npu gaBneHumn He Huxe 35,6 klMa 1 TemnepaTtype He HUXE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTMPOBaHUM 3anakoBaHHbIN MHAMKATOP HEe AOIMKEH
noaBepratbCs pesknuMm ygapam n BrAMAHUIO  aTtMocdepHbix ocagkoB. Cnocob pasmelleHns Ha TpaHCMOPTHOM
cpeacTBe OOIMKEH UCKMYaTh NnepemeLleHne nignkatopa.

7.2.4 Tepen pacnakoBbIBAHNEM MOCIE TPAHCMOPTUPOBAHMSA MPU OTPULATENbLHOM TeMnepaType MHOUKaTop
Heo6Xx0aMMO BblepXaTb B Te4eHNe 3 YyacoB B ycroBusax xpaHeHus 1 cornacHo FOCT 15150.

8. MapaHTun nsrotoBuTenA

8.1 MNMpousBoguTens rapaHTUpyeT COOTBETCTBME MHAMKATOPA TEXHUYECKUM ycnoBusam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun notpebutenem TpebGoBaHMI YCNOBUWA TPAHCMOPTMPOBAHUSA, XPaHEHUS, MOHTaxa,
Hanagku u aKcnnyaTtauumu, yKasaHHbIX B HacTOSILLEM PYKOBOACTBE, MOTpebuTens NuiaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTMWHbIAN CPOK 3KcnnyaTtauuum - 5 neT co AHA OTrpy3ku wuHaukatopa. [apaHTUMHBIN CPOK
aKcnnyatauum W3Aenuin, KOTopble MOCTaBNSATCA Ha 3KCMopT - 18 MecsueB €O AHA NpoOcrnefoBaHWs MX 4Yepes
rocyfapCTBEHHYIO rpaHuly YKpauHbl.

8.3 Mo AoroBopeHHOCTU C NoTpebuTenem npeanpusTMe-u3roToBUTENb OCYLLECTBIISIET nocnerapaHTUiiHoe
TEeXHUYEcKoe OOGCNyXMBaHWE, TEXHUYECKYID MOAAEPXKKY U TEeXHUYECKMEe KOHCYnbTauuu Mo BCEM BuOaM CBOEn
NpoayKumn.
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NMpunoxeHue A. NabaputHble n npucoeauHUTESIbHbIE
pa3mMepbl

A.1 M'abapuTHble n npucoeguHUTenNbHbIE pasmepbl ATM-111H

Pa3mep uHOukamopa (ducnnesi): Lughposol JluHeliHbIl uHAukamop
ducnneli

'.0 R I

L__J—_ 78

4,5

PucyHok A.1 — BHewHut 8ud uHoukamopa UTM-111H
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PucyHok A.2 - [abapumHble pasmepbi
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MpunoxeHue b. MNMopgknioyeHne nHaukatopa. Cxemsl
BHELLHUX coeaANHEeHUN
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PucyHok b.1 lNodknoyeHue sHewHux yenel k uHoukamopy NTM-111H
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B.1 Moakno4yeHne ANCKPETHLIX Harpy3ok

Teepgote-
nbHoe
pene

TpaHan-
cTop

Pene

Teepaote-
NbHoe
pene

PucyHok B.2 - [ModkmoyeHue Hagpy3oK rpu UCosib308aHUU MpPaH3UCMOpPHbIX 8bIX0008

lMpumeyaHusi.

Mpn nogknioYeHMN WHAOYKTMBHBLIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, COMeHouabl U T.M.) K
OMCKPETHBIM TPaH3UCTOPHBLIM BbIXOAaM KOHTPOMnepa BO u3bdexaHue BbIXOA4a M3 CTPOS BbIXOLHOMO TpaH3ncTopa us-
3a 6onblWOro TOKa CaMOWHAYKUUW napanfenbHO Harpy3ke (oOMOTke pene) HeobxoaMMoO ycCTaHaBnuBaTb
onokupytowmn guog VD — cMm. cxemy nogkntoveHnsi. BHelwHnii anoa yctaHaBnmBaTh Ha KaXgoM KaHarne, K KOTOpoMy
NoaKnyeHa UHAYKTMBHAsA Harpy3ka.

Tun yctaHaBnuBaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanoruyHblA, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

PekomeHgauum no nogknoYeHUo MHAyKTMBHOﬁ Harpys3ku ana mexaHu4eckoro perne.

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

PucyHok B.3 - Cxema nodkodeHuUsi UHOYKMUBHOU Haz2py3Kku Or1s MexaHUu4ecKoao pere

MpumeyvaHus.
1. Ha pwucyHke B.3 ycnoBHO nokasaHO pacrofioXXEHUEe W Ha3HaYeHWe 3aMblKaloLMX KOHTaKTOB
MexaHu4yeckoro pene kaHana DO1.
2. MakcMmanbHO AonyCcTMMOe HanpshKeHne U MakCManbHO A0MYCTUMbINA TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3vCTUBHOMN Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka npu UHAYKTMBHOM Harpy3ke (cos®=0,4);
- o1 5 B (10MA) go 30 B(5A) NOCTOAHHOIO TOKa NPU pe3UCTUBHOWN Harpyske.
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B.2 Cxema nogknioyeHusi uHtepcenca RS-485

Mpeo6pasoBaTenb MHTEPDENCOB
BrN-485 (RS232/485), nnn
BrMn-52 (USB/ RS485)

= L no 1200m
R1
RS-485 —
Lo :
R —— . A+ B- A+ B- A+ B- o 32 npubopos A+ B- A+ B-
{RS232 MM USB ¢ 01 02 03 30 31
UTM-111H|  |[uT™M-111B| |MTM-110 MTP-8 MUK-121

PucyHok b.4 - OpeaHu3ayus uHmepgbelicHoU c8sa3u Mex0y KOMIMbIomMepoM U uHOUKamopamu umnu
KOHmporniepamu

1. K komnbtoTepy MoxeT 6blTb MOAKMoYeHo A0 32 GOKOB UM KOHTPOMMEPOB, BKIoYas npeobpasoBaTtenb
uHtepdgericos brNMiN-485 (BriN-52).

2. OOwasa gnvHa kabenbHOM NMHUKM CBA3W He AorfkHa npeBblwatb 1200M. 3aBMCMMOCTb MakcMMarbHOM
ONVHBI NTUHUX CBA3N.

3. B kauectBe kabenbHOW NMHWMM CBA3W NPEANOYTUTENBHO NCMONb30BaTh SKPAHUPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, JomKkHa ObiTb Kak MOXHO MEHbLLIEN.

5. K uHTepdencHbIM BXOoOgaM KOHTPOSINEPOB, PacnosfioXeHbIM B KpaWHUX TOYKaX COEAWHUTENbHOW JMHMK
Heo6XoOMMO MOAKMYMTE [ABa TepMUHanbHbIX pesucTopa conpoTtuBneHnem 120 Om (R1 wmn R2).
MopaknioyeHne pe3ncTopoB K nHamnkatopam munm koHTponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pe3ncTopoB B 6rnoke npeobpasoBaHnsa nHtepdencos brN-485 (BriA-52) cmotpute B PO
Ha BlN-485 (BIMN-52). MopknioyeHne TepmuHanbHOro pesuctopa B nHaukatope UTM-111H cmotpute

pucyHok B.5.
Pasbem-knemma X3 JInHuns ceasm
(3kpaHnpoBaHHasa BMTas napa)
Wi N + "
MpuemonepenaTynk 037 ! "
RS-485 ¢ ‘l Q38If: -B
4 Fes @ ;| RGN
1200m JP4 -
1
GND | ‘\r ___________ |
100 Om 1 MNopgkntoyeHune
— | TEPMUHAMBHOTO !
L _ beancTopa _ |

PucyHok b.5 - PekomeHOyemasi cxema rnoOKmoYeHuUs uHmepghetica RS-485 ¢ nomMowbio pasbemMo8-KiiemMm,
KOmopble ycmaHaeuearomcesi Ha mbliibHol cmopoHe uHOuKkamopa
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MpuMeyaHnsa no ncnonb3oBaHuIO UHTepdenca RS-485.

1. Bce oTBeTBMTENU nNpueMo-nepenaTynKkoB, NMPUCOEAMHEHHbIE K OOHOW oOLen nepeparollen NNHUK,
OOJDKHbI COrNMacoBbIBaTLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa oTBETBNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEMN.

2. HeobxoamMmocTb aKpaHMpoBaHusA kabenem, no KoTopbiM nepefaeTcs MHMOPMaLUs, 3aBUCUT OT ONWHbI
KabenbHbIX CBA3eM U OT YPOBHSA MOMEX B 30He NpoKnaaku kabens.

3. lNMprMeHeHne aKpaHNPOBAHHOW BUTOM Napbl B NPOMbILLUSIEHHBIX YCNOBUSX ABNSETCA NPeaAnOYTUTENbHbIM,
NOCKOJIbKY 3TO obecneyvBaeT nony4yeHne BblICOKOro COOTHOLLEHUA CVIFHaJ'I/LuyM M 3aWNUTY OT CMHA3HOM NOMEXM.

4. Tlepembidka JP4 npegHasHadyeHa p[nsd  MogkM4YeHWs TepMuHanbHoro peauctopa (120 Owm),
YCTaAHOBNEHHOrO Ha nnaTe npoueccopa BHYTpU uHAuKatopa. 3amkHyToe coctosHue JP4 cooTtBeTcTByeT
NoAKMYEHHOMY TEPMUHANBHOMY PEe3nCTOpY.
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NMpunoxeHne B. KOMMyHUKaumnoHHble hyHKUUN

MwukponpoueccopHbin uiamkatop MTM-111H obecneunBaeT BbINOMHEHNE KOMMYHUKALMOHHBIX (OYHKLMIA NO
uHTepderncy RS-485, no3BonsaoWMX KOHTPONUPOBAaTbL M MOAUDULMPOBATL UX NapameTpbl NPy NOMOLLN BHELLHEro
yCTpOWNCTBa (KOMMblOTEPa, NaHeNu oneparopa, MUKPONPOLIECCOPHOWN CUCTEMBI YNpaBneHus).

MHTepdpelic npegHasHayeH AOns KOHUIYpUpOBaHUSA MHAOMKATOpa, ANs WUCMNONb30BaHMS B KayecTBe
yAaneHHoro yCTponcTBa npu paboTe B COBPEMEHHbIX CETAX yrnpaBreHus u cbopa nHdopmauum (Nnpuema-nepeaaym
KoMaHg 1 gaHHbix), SCADA cuctemax u T.M.

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

Onsa paboTbl HEO6XOAUMO HACTPOUTL KOMMYHMKALMOHHbBIE XapakTepucTukn nuankatopa NTM-111H Takum
o6pasom, 4TOObI OHWM coBMaganu C HacTpovikamv OOMeHa [OaHHbIMU [MABHOrO KOMMbHOTEPA. XapaKTepUCTUKU
ceTeBoro obMeHa HacTpamBaroTcs B napameTpax KoHdpurypaumm SYS.00.. SYS.02.

MporpammHo gocTynHble pernctpbl uHamkatop MTM-111H npueeaeHsl B Tabnuue B.1 pasgena B.2.
Joctyn k pernctpam onepaTunsHoro ynpasneHnsa Ne 0-16 pa3pelueH noCTOsHHO.

JocTyn K peructpam nporpammmpoBaHus n koHdurypaumm Ne 17-215 paspeluaeTtcs B criyqyae yCTaHOBKM
«1» B perncTp paspelueHus nporpamMmupoBaHns N2 16, YTO BO3MOXHO OCYLLECTBUTb KaK C MepegHen naHenwu
nHaukaTopa B napameTpe LOAD.00 Tak u c MK.

KonnuyecTBo 3anpaluvBaembiX pervcTpoB He OOMKHO mpesblwate 16. Ecnv B Kagpe 3anpoca 3akasaHo
bonee 16 peructpos, 10 uHamkatop UTM-111H B OTBeTe orpaHvyvMBaeT UX KONWYECTBO A0 nepBbiX 16-Tu
perncTpos.

Ona obecnedyeHnss MUHMManNbHOrO BPEMEHM peakumm Ha 3anpoc oT OBM B umHaukatope cyuiectByet
napameTp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax nHaukatopa 1 takt = 250 mkc». MnHumansHo
BO3MOXHbIE TaM-ayThbl A pa3fnMyHbIX CKOPOCTEW crneayroLLme:

Tanm-ayT,
Bpems nepepauu
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(Time out [.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

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

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

Ecnn Habniopgatotcs YacTele cboum npun nepepade AdaHHbIX OT WHAUKATOpPaA, TO Heobxo4MMo
yBENN4NTb 3Ha4yeHune ero TaVIM-ayTa.
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PucyHok B.1 - BpemeHHble guarpammbl yrnpaeneHus nepegaden u npuemom 6noka nHtepdencos brin-485
(Brn-52)

Taelayt — 3adepxka Ha aBTomaTuyeckoe nepekniovenne blIN-485 (BlNW-52) Ha npuem paHHbiX. OHa
COCTaBnseT BpeMsi Nnepefayn ogHoro banra.

Tdelay2 — BHYTPEHHEE Bpems, Yepes kotopoe NTM-111H oTBeTuT.

Taelayz — 3aAepKka Ha nepepavy nocnegHero 6anta us 6ycepa B NMHUIO.

B.1 UHTepdrencHbIn o6meH. Tun yctponcTtBa — Slave/Master

B nHgnkatope UTM-111H nmeeTtca BO3MOXHOCTb MHTEPENCHOIO BBOAA.

MpoTokonom cBsa3u no nHtepdency RS-485 cnyxut npotokon Modbus pexum RTU.

Mpu uHTEepdercHom BBOAE, M3MEPSEMOro napameTpa HacTOWKM MOAyns HopManu3auum n unbTpoB He
UMEIOT CMbICNA, TaK Kak curHan no nHTepdency nepegaeTcs cpasy B MO4yMNb MacliTabmpoBaHus curHana.

B cetn vngukatop NTM-111H moxeT BbicTynaTb kak Slave, Tak n Master. Mpu BbiGOpe TuNa ycrtponctea
Slave (CeteBoi Tun yctporictea SYS.04=0000) npubop oTBevaeT Ha 3anpocbl Beayllero yctporctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ncnonb3dyetca ans koHdurypauum nHaukaTtopa c K (nporpamma MUK-
KoHdpurypatop), c6opa gaHHbix Ha [MK (Scada-cuctembl), perctpaTopbl M MaHenu onepatopa, a Takke nepegauu
OaHHbIX B ApyrMe yCcTponcTBa (KOHTpomnmnepsbl) ceTu. [py NOMOLLM BHELLHEro YCTPOWCTBA MOXHO 3adaBaTb 3Ha4eHve
aHanoroBbIX BXOAOB, aHAINOrOBbIX U AUCKPETHbIX BbIxoAoB. [pu ceTteBoM obmeHe B pexume Slave csetoamon UHT
MuraeT kaxabin pas, korga MTM-111H gaeTt oTBeT Ha npyucnaHHbIA emy 3anpoc.

Mpun nHTepdencHom BBOAE MOXHO 3aaBaTh 3Ha4YeHMe:

- anHanorosbix BxogoB (AIN1.00=0000, AIN2.00=0000), wncnonb3dyetca Ansa wHAMKaumuM, 00paboTku,
npeobpa3oBaHnsA TEXHONOMMYECKOro napameTpa Mofly4aemMoro Mo MHTepdpercy OT BHELHWX YCTPOWCTB Wnn Ans
BbINOMHEHUS MaTeMaTUYECKUX PyHKUMiA(cm. p. 3.8.2);

- aHanoroBoro Bbixoga (AOT.00=0000), ucnonb3yetcss ANst ynpaBfieHUs aHaroroBblM WCMOMHUTENbHBIM
MeXaHU3MOM MO UHTepPdEency OT BHELLHNX YCTPONCTB;

- anckpeTHbix Bbixogos (DOT1.00=0000, DOT2.00=0000), mcnonb3dyeTca Ans ynpaBneHUs WMMybCHbIM
UCNOMNHUTENbHLIM MEXaHN3MOM UMW TEXHONOMMYECKON CUrHanusaumnen no UHTepdency oT BHELLHMUX YCTPONCTB.

Mpn uHTEpdericHoM BBOAE, HEOOXOOUMO MPaBWUMbHO yKa3aTb HOMEpP perncTpa Ansi COOTBETCTBYHIOLLENO
BX0oAa nnv Beixoaa (npunoxexue B.2).

Mpu BbIGOpPE TUNa ceteBoro yctpoiictBa Master (SYS.04=0001) mHaukatop MTM-111H ocywectensieT
3anpockl 04HOMY WK BYM YCTPOWCTBaAM B CETU U MPUHUMAET OT HUX OTBET C AaHHbIMMW, KOTOpbIE 3aMMChLIBAOTCS B
nepebIi/(NepBbIi U BTOPON COOTBETCTBEHHO (OYHKUMOHAmNbHbIA GNOK HOopmanusauMm U mMacwtabupoBaHus) 1
BbIBOAATCA Ha gucnnen UTM-111H. [JaHHbIA TMN yCTPOMCTBA MCNONb3yeTCcs ANS UHAUKALUN 3HAYEHMI NOSNYyYEHHbIX
OT ApYrMX YCTPOWCTB (OaT4YMKOB, PErynsiTOPOB, KOHTPOSINEPOB, CYETYMKOB U T.4.) No ceTn RS-485 ¢ npoTokonom
ModBus RTU.

HacTpoiika napameTpoB nHTepceicHoro obmeHa ocyLlecTenseTcs Ha yposHe SYS.

- Mapamemp 00—02 — cTanOapTHbIE HACTPOWKKN ceTh (aapec YCTPOMCTBA, CKOPOCTb OOMeHa 1 Tanm-ayT).
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- MMapamemp 04 3apaeT ceTeBOW TUN UHAMKATopa. ATOT NapaMeTp KOHMUIypmpyeTcs TONbKO C nepeaHen
naHenu. Mpu BbIGope Tuna Master goctyn k npmbopy c MK, B Tom uncne ¢ nporpammbl MUK-KoHgurypatop,
HeBO3MOXeH!!!

- B napamempax 05, 06 3apgatoTcst nepmuofd onpoca n TanMm-ayT OTBeTa COOTBETCTBEHHO. [Nepuog onpoca
3agaeTca B npegenax 10-10000mc. Mpu HopmanebHoW paboTe 3a Bpems 3TOro nepuopa npubop AOMmKeH ycneTb
nepegatb 3anpoc 1 NpuHATL oTBeT (puc.B.3.a). Mo ncteveHun BpemeHn nepuoay naet cneayroLwmi sanpoc. Takum
obpasom, kaxaein nepuog UTM-111H 6yget nonyyaTb AaHHble OT 3anpalivBaemMoro mHaukatopa. Ecnm xe 3a
Bpems nepuoga onpoca OTBET He MPUXOAMT, MOCbIfka criedyloLlero 3anpoca OXnaaeTcs A0 UCTEYEHUS BpeMeHU
Tanm-ayTa oTBeTA.

Ecnn oTtBeT npuaeT A0 OKOHYaHWsA TaWM-ayTa, TO cpasy nocrne ero nonyyeHuwe OyaoeT oTnpaBsrieH
cnepytowmn 3anpoc (puc.B.3.6). Ecnin oTBeTa He ByaeT 0o OKOHYaHUSA TanmayTa, Torga OyaeT criefylowuii 3anpoc
(puc.B.3.B), n npu atom ceBetoamnon NHT GyaeTt ropeTb 4O MOMEHTa nony4eHns oteeTa. Nocne nsTn Tanm-ayToB C
HenonyyYeHHbIM OTBETOM Ha aucnnee 6yaeT BbiBeaeHo coobLeHme 06 ownbke:

NMAPAMETP, % A MIKPOA

©K1
1(1)0 ©K2

S P TR T O P L I L R
10 20 30 40 50 70 80 90

NMAPAMETP

X
=
=
)
=
E

PucyHok B.2 - CoobeHne 06 owimnbke

3anpoc Banpoc ot 3anpoc ot 3anpoc ot Banpoc ot Banpoc ot Banpoc ot
UTM-111H UTM-111H UTM-111H VTM-111H UTM-111H WUTM-111H
. )
e -

Mepwoa onpoca t Mepwoa onpoca t Mepwoa onpoca t

Taim-ayT oreera Taim-ayT oTeeTa Taim-ayT orBeTa

a 6 B

PucyHok B.3 - BpemeHHble guarpammel npuema-nepegaymn aaHHeix MMT-111H B pexxume MASTER

Mpun po6ote UTM-111H B pexxume MASTER cBeTtoanon NHT 3aropsitca npu oTnpaeBke 3anpoca U racHeT
npv nony4yeHun oTeeTa.

B napamempe 07 u 10 3apatTcsa ceTeBble agpeca COOTBETCTBEHHO MEPBOrO M BTOPOro onpaluvBaeMoro
ycTporicTBa. Enu onpawmBaTth Hy>KHO TONMbKO OAHO YCTPOWCTBO, TOrAa ero agpec ykasoiBaetcsi B napametpe 07, a B
10 BbicTaBnsetcs 0.

3HayeHre, Nony4YeHHbIe N0 CEeTU C NEPBOrO YCTPOWCTBA, NEpPeaatoTCsl Ha NepBbli PYHKUMOHANbHbIA 6ok
HopManusauum 1M MaclwTabvMpoBaHusl, @ 3Ha4YeHUst OT BTOPOro YCTPOWCTBA - HAa BTOPOW (OYHKLMOHaNbHbIA Ornok
HopManusauum u macuTabupoBaHums.

[ns npaBunbHOW MHAMKAUMW NapaMeTpoB C CeTu HeobxoaMMO B napameTpe MeH « Tvn aHamnorosoro
| curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HadeHuve «0000 — wmHTepdencCHbIn BBOA», a TakkKe B
napametpe «Konunuyectso okoH» WND1.00 n WND2.00 BbicTaBuTb 3HadeHne 0001 — 1 okHo unm 0002 —
2 okHa. lMpu Bbibope 3HaveHusa 0000 — «ogHoKkaHanbHbI UTM» nHgmkaums nposogutca He byaet!

B napamempax 08 u 11 3apatoTcst HOMepa PerMcTpoB Ans CHMTbIBAEMbIX NapameTpoB. [ns nepsBown rpynnbl
KOHTponnepoB (KOHUrypupyembix npubopoB) HoMepa perncTpoB BelibupatoTcs ¢ Tabnuy, NporpaMmmMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYHWOLLMA npubop, a pAns BTOPOW rpynnbl (NMporpaMMUpyeMble  KOHTpOMnepbl) —
paccunTbLIBaIOTCS C MOMOLLBIO KarnbKynaTopa perncTpoB B cpeae paspaboTtku nporpamm Anbda.

B napamempax 9 u 12 ykasbiBatoTcs Tunum aanHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmBaemMbix napameTpoB. Ecnu 3anpawwmveaembin napameTtp umeet dopmat LONG, 1o ecTb cocTomT C ABYX
pernctpoB ModBus, Torga B napamempe 08 unu 11 yka3sbiBaeTCsl TONbKO NEPBbIN PerncTp.

[Onsa popmaTa 3anpawmBaembix AaHHbIX FLOAT Tun 3agaeTcsa no ogHOMY U3 Tpex BapuaHTOoB:

1. KoHTponnepbl nepson rpynmnbl, KOTopble MMeloT dopMat AaHHbix FLOAT, ucnonb3yoT ctaHgapTHoe
npeacTtaeneHne atoro copmarta. [ns Toro, YTobbl NPOYUTaTb AaHHBIE C 3TUX KOHTPOIEPOB HYXHO
yka3aTb HOMep NepBOro peructpa v Bolbpatb hopmaT AaHHbIX FLOAT.

2. KoHTponnepbl BTOpPOW rpynnbl (TUMbl AaHHbLIX ONMcaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKoBOACTBA
no akcnnyatauum Ha MIK-51, MIK-51H, MIK-52, MIK-52H) nmetot chopmat gaHHbix INT, SWAP-LONG
n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHyto nocrnenoBaTenbHOCTb peructpos). Mo atomy, ons
YTEHWS OaHHbIX C 3TOW rpynnbl KOHTPONNEPOB yKa3biBaeTCA agpec peructpa (paccyuTbiBaeTcs C
nomoLubto Kanbkynsmopa peaucmpos B MeHio Cepsuc nporpammMbl Anibha) U COOTBETCTBYHOLLNIA €My
dopmat INT, SWAP-LONG unn SWAP-FLOAT.

3. [Ins KOHTPONNEpOB CTOPOHHWX NPOM3BOAUTENEN aApec U TUM AAaHHbIX 3a4al0TCsl COrMacHO OnucaHuio
Ha [aHHOE YCTPOWCTBO.
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Tabnuua B.1 — lNporpammHo 4oCTynHblE perncTpbl MHgmkaTopa UTM-111H

B.2 Tabnuua nporpaMMHO AOCTYNHbIX pernctpoB niamkatopa UTM-111H

£9s ©
sz | & H
5 ,§ g g O ®opmar MyHkr aMMeHoBaHue NapamMeTpa [Ovana3oH n3meHeHus
¥29 [ AHHBIX MeHIo (AecATUYHbIE 3HaYeHUA)
> 0 g g A
erc
Peructp ngeHTndmkaumm nHamkaTopa: gesr—;g aD)EC (aHaveHme
03 0 INT SYS.04 Mn.6ainT - koa (Mmogens) nHamkatopa 71 DEC, 55 47pHEX _Gai
Crt.6aiT - Bepcus nporp. obecneveHusi 37 DEC ey (no a@THO)
" 37 71 DEC (no-6aintHo)
03/06 1,2 INT MepeaHsas 3HauveHne usmepsieMmon sennynHsl PV1 n PV2 OT MuHyC 9999 710 9999
naHernb (nocne BxogHoro unbTpa)
03 /06 3 INT Bbixog AO 3Ha4YeHne aHanoroBol BbIXO4HOW BENUYUHbI 0—99,9*
03 /06 4.5 INT Bbixogbl DO | Peructp guckpeTHbix Bbixogos DO1 1 DO2 0 — oTKn., 1 — BKI.
MepeaHsas 0 — He kBUTUPOBaAHO
03 /06 6 INT naHens CocTosiHME KBUTMPOBAHUS 1 — KBUTMPOBAHO
CocTosiHWe curHanusaumm (cM.npumeyaHue 6): MoBuTHO
MepeaHsas Lo hay 0 — HopMm., 1 — BbIX. 3a YyCT.
BT | ONT | Crmen | e S G 00 e MIN. | Do, DBy, D2 D10 -+,
MAX D1, D9 - PV2, D3, D11 - F2.
0306 | (B9 | eLoar | TR | Simere mepmeen snriis PV PVEE | or o 9998 o 5669
03/06 (12.13), FLOAT MepeaHss 3HaveHne BbIXOAa (i)yHVKLWIOHaJ'IbHOFO 6noka 1,2 OT MuHyC 9999 70 9999
(14.15) naHernb (c nnaBatoLen 3ansTomn)
03/06 16 INT LOAD.00 PaspeLueHre nporpammmupoBaHusi (1) ~ 3anpeLueHo,
— paspeLueHo
03 17 Peseps
03/06 | 1819 INT AIN1.00; 1 1 ikansi 11 2 6roka” OT 0000 70 0017
’ AIN2.00
03/06 20,21 INT 2:“;81 HwxHuiA npegen wkansl 1 un 2 OT MuHyc 9999 no 9999
03/06 | 22,23 INT z‘m;gg BepxHuii npeaen wkansi 1 1 2 6roka OT MUHyC 9999 A0 9999
AIN1.03; [NonoxeHve geunmansHoro pasgenutens 1 m 2 0 — «xxXxXx», 1 — «XXX,X»,
03/06 | 2425 INT AIN2.03 | 6rioka 2 — XX, 3 — K0
03/06 | 26,27 INT z‘m;'gi; g‘;iﬁ’:;”ﬁ SPeMOHI BXOAHOTO uvcposoro OT 000,0 A0 060,0*
AIN1.05; MakcumanbHas AnMTenbHOCTb UMMYNbCHON MOMEXU «
03706 28,29 INT AIN2.05 ansa curHana 1 n 2 6noka Ot 000,0 A0 005,0
AIN1.07; MeToa TemnepaTypHOI KOPPEKLMN BXOAHbIX 0 — pyyHas
03/06 30,31 INT AIN2.07 curHanoB Tepmonap 1 u 2 6rnoka 1 — aBTOMaTMyeckas
AIN1.08: 3HayeHne TemnepaTypbl B PEXUME pyYHOW
03/06 32,33 INT AIN2.08, KOpPEKUMM BXOAHbIX CUrHanoB ot Tepmonap anst | Ot muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadbdpuumeHT koppekuun (cmelleHne)
03/06 34,35 INT COR2.01, aHanoroBoro curHana nogasaemoro Ha 1 un 2 OT MuHyc 9999 no 9999
) 6roka
FNC1.00; Tun maTemaTtuuyeckon oyHKUMM ansa 1-ro n 2-ro
03/06 36,37 INT ENG2.00 (byHKLMOHANLHOTO 6ok Ot 0000 oo 0006
03/06 38,39 INT E“g;g} 'F:’ﬁélqmzcﬁpoca MHTErparnbHbIX 3HaYeHUN ansi OT 0000 A0 0003
(40.41), FNC1.02;
03/06 (42.43) FLOAT FNC2.02 3HaueHwne koadpuumenTa k1 gna FNC1,2 OT MuHyc 9999 o 9999
(44.45), FNC1.03;
03/06 (46.47) FLOAT ENG2.03 3HauyeHue koacpdpuumeHTa k2 ana FNC1,2 OT MuHyc 9999 1o 9999
DOT1.00; | Noruka paboTbl BeIxogHOro yctpoiictea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 o 0006
0000 - PV1
DOT1.01; Homep aHanorosoro Bxoga Ans ynpasneHus 0001 - PV2
03/06 50,51 INT DOT2.01 ONCKpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 — F2
DOT1.02: 00,00* — cTaTtuyeckui
03/06 52,53 INT DOT2-02‘ Twn curHana BbixogHoro yctpoiictea DO1, DO2 | 00,01 — 99,99* —
) VIMMYIbCHBINA
(54.55), DOT1.03; B avanasoHe wkanbi
03/06 (56.57) FLOAT DOT2.03 Yctaska MIN DO1, DO2 BLIBPAHHOTO THNa AaTuMKa
(58.59), DOT1.04; B avanasoHe wkanbi
03/06 (60.61) FLOAT DOT2 04 YcrtaBka MAX DO1, DO2 BLIBPAHHOrO THNa AATYMKa
(62.63), DOT1.05; o
03/06 (64.65) FLOAT DOT2.05 'nctepesuc BbixogHoro yctporictea DO1, DO2 OT MuHyc 9999 o 9999
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0000 — 6e3 kBUTMpPOBaHUS

03/06 66 INT ALRM.00 MapameTp oToGpaxkeHns curHanmsaumm 0001 — ¢ KBUTMPOBAHIEM
(67.68), AIN1.09; TexHonornyeckas curHanmaaumsa MIN gns
03/06 (69.70) FLOAT AIN2.09 PV1.2 OT MuHyc 9999 no 9999
(71.72), FNC1.04; TexHonornyeckas curdanusauus MIN ans
03/06 (73.74) FLOAT FNC2.04 FNC1.2 OT MuHyc 9999 no 9999
(75.76), AIN1.10; TexHonornyeckas curHanusauus MAX ans
03/06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 no 9999
(79.80), FNC1.05; TexHonornyeckas curHanusaumsa MAX gns
03/06 (81.82) FLOAT ENC2.05 FNC1,2 OT MuHyc 9999 no 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'mctepesuc curHanusaumm gnsa PV1,2 Ot 0000 go 9999
(87.88), FNC1.06;
03 /06 (89.90) FLOAT FNC2.06 'mctepesuc curnanusauum ana FNC1,2 Ot 0000 go 9999
03/06 91 INT AOT.00 McTouHnk aHanoroBoro curHana ans OT 0000 f10 0004
ynpasreHus aHanoroebiM Beixogom AO
0000 — AO=y
03 /06 92 INT AQT.01 Hanpasnexue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT | AOT.02 | 3HadeHue BxopHoro curHana, pasHoe 0% OT MuHyC 9999 710 9999
BbIXOAHOIO curHana
0,
03/06 | (95.96) | FLOAT AOT.03 | 3HadeHme BxopHoro curkana, paskoe 100% OT MuHyC 9999 A0 9999
BbIXOAHOrO curHana
AIN1.06; KonwnyecTtBo y4acTkoB nuHeapusaumm 1 un 2 0000-0039 — gns 1-ro 6rnoka
03/06 | 97,98 INT AIN2.06 | 6roka 0000-0019 — Anst 2-ro 6noka
. . ABcumCcChl OMOPHbIX TOYEK NMMHeapu3auum "
03/06 99-118 INT LNX1.00-19 nepBoro 6roka Ot 00,00 8o 99,99
03/06 | 119-138 INT LNX2.00-19 | ABCUMCCb! ONOpHEIX TO4eK NMHeapu3aLmm OT 00,00 o 99,99*
BTOpPOro 6noka
03/06 | 139-158 INT LNY1.00-19 | OPAVHATEI OMODHLIX TOYEK NMHEaPM3aLY OT MuHyc 9999 Ao 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAMHaTbI ONOPHbIX TOYEK NMHEapH3aLyM OT MuHyc 9999 Ao 9999
BTOPOro 6noka
WND1.00; 0000 — ogHokaHanbHbIN UTM
03 /06 179 INT WND2.00 KonunyecTtBo okoH 0001 — 1 okHo, 0002 — 2 okHa
[MapameTp, KOTOPbIN BLIBOAMTCA Ha LMGPOBON
03/06 180,181 INT WND1.01,04 | gucnnen u NMHeWHbIA MHAMKATOP NEPBOro OKHa OT 0000 no 0004
oTobpaxeHusi
MapameTp, KOTOpPbIV BIBOAUTCS Ha LNEPOBOM
03/06 | 182,183 | INT | WND2.01,04 | avcnneii v nuHeibiii nhpukatop stoporo okwa | O 0000 A0 0004
oTobpaxeHus
184,186 WND1.02; [MonoxeHune 3ansaTon 4ns NepBoro 1 BTOPOro
03/06 INT WND2.02 | oHa oToGpaxerms Ot 0000 Ao 0006
0000 — cermeHT
WND1.05; MeToa nHaukaumm ons nepBoro 1 BTOPOro OkHa 0001 — ructorpamma
03706 185,187 INT WND2.05 oTobpaxeHus 0002 — ructorpamma ¢ «0 »
nocepeauHe
WND1.03; Cnocob BbiBoAa LMdpoBOro nHavkaTopa ans 0000 — Ancnneit NocToAHHO
03/06 188,190 INT WND2.03 CBeTUTCH
. NepBOro M BTOPOro OkHa 0ToBpaxeHust .
0001 — gucnnen muraet
WND1.06: ToYHOCTb MIUHENHON NHAKKaLUM NepBoro n 0 - 3,3%(UTM-111H);
03 /06 189,191 INT WND2.06’ BTOPOrO OKHa OTOBpaXKeHns npu Tune 1-1,7%UTM-111H) (c
) VHAVKALMW «TMCTOrpamMma MUTatoLLIM CErMEHTOM)
03/06 | 192195 N7, | repmoro n sropora ora Amn F1 | paceanmarmoro awasesus F1
194.195 FLOAT WND2.07
mnun F2 v F2
. . | KoHey amanasoHa oTOGpaKeHUsi NMIMHENHOTO
196.197; WND1.08;
03 /06 198.199 FLOAT WND2.08 mﬂm;gmpa nepBoro 1 BTOporo okHa ans F1
CLI1.00; 3HayeHne kanMbpoBKky Havana wkansl 1 1 2
03/06 | 200,201 INT CLI2.00 6roka OT MuHyc 9999 no 9999
CLI1.01; 3HayeHue kanMbpoBkM KoHLa Wkanbl 1 1 2
03/06 | 202,203 INT CLI2.01 6roka OT MuHyc 9999 no 9999
CALO.01; 3HauveHue kanubposku MIN 1 MAX aHanorosoro
03/06 | 204,205 INT CALO.02 Bbixofa AO OT MuHyc 9999 o 9999
03/06 206 INT SYS.13 | 3HaueHve KoppeKuUMM NokasaHui AaT4uka OT MuHyc 9999 Ao 9999
TepMOKOMMEeHcaLUmm
03 /06 207 Peseps
03/06 208 INT SYS.05 Mepvioa onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tanm-ayT oTBETa > nepuoga onpoca
03/06 | 210,211 INT §$§% Agpec onpalumnBaemoro yctponctesa 1 n 2 Ot 0000 o 0255
03/06 200,201 INT CLI1.00; 3HauveHne KanmbpoBku Havana wkansl 1 un 2 OT MuHyC 9999 710 9999

CLI2.00

6noka
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03/06 | 212,213 INT SYS.08; Homep perucTpa onpaiumBaemoro yctpolictsa 1 OT 0000 A0 9999
SYS.11 n2
0—INT
SYS.00; 1-LONG
03/06 | 214,215 INT SYS. 12’ Twn gaHHbIX 1 1 2 ycTponcTea 2 — FLOAT
’ 3 — SWAP-LONG
4 — SWAP-FLOAT
03 216 INT SYS.04 CeTeBoW T1N ycTponcTBa (1): fﬂlaa:;r
03 217 INT SAVE.O1 CoxpaHeHue nosb3oBaTeNbCKUX HACTPOeK 0000
0001 — 3anucatb
03 218 INT SYS.02 TaI/IM-ﬁyT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 70 0200
11aKT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep MHaukaTopa B ceTu) Ot 0000 o 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 go 0012
MpumeyaHus.

1. Mpu ynotpebnexun cnosa 6ok nmeeTcs B BUAY PyHKUMOHANbHBIM 6ok HopManusaumum n MaclutTabrpoBaHus.

2. Wnpgukatop NTM-111H obmenmuBatoTca AaHHbIMK no npoTtokony Modbus B pexume "No Group Write" - ctaHaapTHbIN
npoTokon 6e3 nogaepXXku rpynnoBoro ynpasneHns AUCKPETHLIMU CUTHanamu.

3. (p1.p2) — perucTpbl, KOTOPblE OTBEYAIOT 3a OAHO ONpeAeneHHoe 3HavyeHne ¢ nnasatowlen 3anaron(gopmart FLOAT).

4. (*) DanHoe uucno npeacTaBneHo B pernctpe uensiM 6e3 geuumansHoro pasgenutens (3anston). Hanpvumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs yncno 600.

5. Peructp 16 «PaspeweHue npospaMmMupo8aHusi», B Criy4ae YCTaHOBKM €ro 3HavyeHusi B «1», paspelLaeT u3mMeHeHve
KOHpurypaumoHHbix pernctpoB No 17-215. YcTaHOBKY «Pa3peweHue rnpospamMmupo8aHUsi» MOXHO OCYLLECTBUTb C NePCOHAarnbHOM
OBM unu ¢ nepegHei naHenu npubopa (ypoeHb LOAD.00). Mpu Hanuymm B 16 peructpe «0» JOCTYNHbl AN UBMEHEHUSI TONBbKO
perucTpbl onepaTMBHOro ynpaerneHus 1-6 n 12-16, a octanbHble Anst YTEHWs.

6. MNobutHoe NpeAcTaBneHve perucTpa curHanuaauum 7 (Py — nsmepsiemas BenuuunHa, F - Bbixoa dyHku.6mnoka):

But 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
F2 | F1 [ PV2 | PV1 F2 | F1 [ Pv2 ] PV1|
®-kkog 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6ant (curHanmsaumns MIN)

PekomMeHagaummn no nporpaMmmupoBaHuio obmeHa gaHHbIMu ¢ niamkatopom UTM-111H.
(ocobeHHocTM ucnonb3osaHns dyHkumnn WinAPI)

Mpu onepauusix BBoga / BbiBoAa (C mMporpammHbiM ynpasneHvem DTR/RTS), Heobxoanmo yaepxvBaTb
curdan DTR/RTS 0o okoH4aHus nepegauv kagpa 3anpoca. [Ans onpedeneHus MOMeHTa nepeaadn nocregHero
cumBona u3 6ydgepa nepegayn COM nopTa pekomeHayeTcst ucnonb3oBaTth AaHHyo dyHkuumto: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;
asm

{
al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

az2:in al,dx
test al, 0x40
jz a2

Kagp oTBeTa oT vHOukatopa nepenaeTcsl MHOMKATOPOM C 3adepXkon 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [ina oxuaaHus kagpa oTBeTa He pekoMeHayeTcs ucnonb3oBaTe WinApi: Sleep( ), a ncnono3osatb
OVERLAPPED cTpyKTypy v onpefensaTtb nonyyeHne oTBeTa OT MHAMKaToOpa CneayoLwmum KOgOM:

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

TimeOut — TaimayT Ha nony4eHne oTBeTa.

Mocne nepegaun Kagpa oTBeTa MHOMKATOPY Heobxoauma naysa =1MC Ans NEepekriovYeHNs B PEeXum

npvema. Ana oxuaaHusa Takke He pekoMeHayeTca ncnonbsosate dyHKUmMo WinApi Sleep().
e
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MpunoxeHue I'. CBoagHaa Tabnuuya napameTpoB

Eaun- 3HaueH. w
ar
MyHkT MapameTp HULbI [Onana3oH nameHeHus no- UaMme- Pas- Mpumeyane
MEHI0 n3me- napameTpa ymon- Aen
HeHuA
peHus YaHUK
AIN1 (H 1N l') HacTtpoiika napameTpoB nepBoro hyHKLMOHaNbLHOro 6yioka HopManusaumum u
MaCLIJTaGVIPOBaHVIFI
00 Twun aHanoroeoro Bxoaa 0000 — nHTEepdheicHbIN BBOA, 0001 0001
0001 — NUHENHbI
0002 — kBagpaTU4ecKui
0003 — TCM 50M
0004 — TCM 100M
0005 - rp.23
0006 — TCI 5001, Pt50
0007 — TCI 10001, Pt100
0008 —rp.21
0009 — nuHeapu3oBaHas LKana
0010 — Tepmonapa
NMHeapusnpoBaHasa
0011 — Tepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — repmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — repmonapa TIM10 (S)
0016 — repmonapa TINP (B)
0017 — repmonapa TBP (A-1)
01 HwxHuii npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnaawmi
pasmaxa Likanbl en. paspaj 3.
02 BepxHuit npegen TexH. | OT MuHyc 9999 o 9999 100,0 Mnagwmii | 8.1 | Ecnm n.00 BbiGpaH B
pasmaxa LKanb! en. paspsa AvanasoHe 0003-0008,
0011-0017 TO 3HauYeHue
03 [NonoxeHune 0000 — xxxx 000,1 STUX NYHKTOB U3MEHUTL
aeummansHoro 000,1 — xxx,x Henbasi.
pasgenutens 00,02 — xx,xx
0,003 — x,xxx
04 [MocTosiHHasa BpemeHn Cex. Ot 000,0 go 060,0 000,1 000,1 000,0 — counbTp BbIKI.
undpoBoro punbtpa 3.
05 MakcumanbHasa gnm- cex. Ot 000,0 oo 005,0 000,0 000,1 8.1 | BawwTa OT MMMYSIbCHBIX
TENbHOCTb UMMYNbCHOM nomex
nomexu
06 KonunyecTso yyacTkos Ot 0000 po 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
NHeapusaunm LNY1
07 MeToa TemnepaTtypHou 0000 — py4Has koppekums 0001 0001 T=Tuam+Tkop.pyu,
KOppeKLUUM BXOAHbIX 0001 — aBTOMaTN4eCkas cM.[AIN.08]
cuUrHarnos OT Tepmonap Koppekuus T=Tnsm+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. OT muHyc 099,9 go 999,9 000,0 000,1 Tkop.pyu
B PEXUME PYYHOW KOp- en. Mpn AIN.07=0000
PEeKUMM BXOLHbIX CUTHa-
noB OT Tepmonap
09 YcTaBka curHanvsauum TEXH. OT mMuHyc 9999 no 9999 020,0 Mnapwwii MapameTp ¢ nnasatoLen
OTKIOHEHUS "MUHUMYM" en. paspsn 3ansaTow
10 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 080,0 Mnagwmn 3.9 MapameTp ¢ nnasatoLen
OTKIMOHEHUs "Makcumym" | ef. paspsg : 3ansaToun
11 ncTepesuc TEXH. OT MuHyc 9999 no 9999 000,5 Mnaawwi MapameTp ¢ nnasatoLen
curHanusagum en. paspsn 3anaToun
AIN2 (H N E) HacTtpowka napameTpoB BTOpOro (pyHKLMOHaNIbHOro 6/10ka Hopmanusauum u
MacLTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTPONKM
11 aHanorosoro Bxoga Al1

* Ecnn 3HaveHune napameTpa AIN1.06 pasHo 0..19, Torga ToukM NMHeapu3auumn BBOASATCA Ha YPOBHSIX MeHio LNX1 un
LNY1. Ecnun xe BO3HWKaeT HeoOXOOMMOCTb YBENWYEHUS Y4acTKOB NuHeapu3aumu go 39, Ttorga npu BBOAE
3HayeHus ot 20 go 39 B napameTp AIN1.06, nepsble 20 Touek NMHeapusauun BeoaaTcs Ha yposHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auum BTOporo 6rnoka HopmManusaumm n macwtabnposarHms LNX2 n LNY2.
Mpu atom, geuumaneHbI pasgenutens (3anatasd) ans ypoeHen LNY1 m LNY2 Gepetca ¢ ypoBHSI HacTpOWMKu
rnepgoeo hyHKLUMOHaNbHOro 6roka Hopmanusaumm n macwrtabuposarms AIN1.03.
Mpu wucnonb3oBaHun 6Gonee 19 y4yacTKOB nuHeapusauum s nepBoro 6noka Hopmanusaumm wu
MaclTabmpoBaHusi, NMMHeapm3aums BTOporo 611oka Hopmanusauum 1 macliTabvpoBaHus HeBO3MOXHa!
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MpopomkeHue Tabnuuel .1 - CBogHas Tabnmuya napameTpoB nHaukatopa MTM-111H
Eou- 3HaueH.
Lar
MyHkT n HULbI [dvnana3oH n3meHeHus no- _ | pas- MNoumeyanue
MeHIo apamerp nu3me- napameTpa ymon- name Aen P
HeHus
peHus YaHUIO
FNC1 (F nL /) Hactpoiikn dpyHkumonanbHoro 6noka 1
00 MaTemaTtuuyeckue 0000 — He ncnonb3yeTcs 0000 0001
dyHKUMM 0001 — BbluMTaHNE k1*PV1 - k2*PV2
0002 — cymmupoBaHune k1*PV1 + k2*PV2
0003 — ymHOXeHue 3 k1*PV1*PV2
0004 — peneHuve 8-2 k1*PV1/PV2
0005 — nHTerpuposaHmne ’ k
0006 — usmepeHne —+. JPVl[mex.ed / tt]
BMNaXHOCTMN k,
01 Pexwnm cbpoca 0000 — 6e3 cbpoca 0000 0001 Mpu BbIGOPE 3HAYEHUSs!
MHTEerpanbHbIX 3HaYEHUN 0001 — no nepenosiHeHNo 0000 cHpoc BO3MOXEH
0002 — no nepenonHeHuo TOMNBKO C BEPXHETO ypOBHSi
WUNN OAHOBPEMEHHOMY (M3meHeHnem 3HaueHui
HaxaTuio kHornok “W” n “ g'z perucTpos 12 u 13)
MEHHO :
0003 — no ogHOBpEMEHHOMY
HaxaTuio kHorok “W” i
MEHH0
02 3HaveHne en. OT MuHyc 9999 no 9999 001,0 Mnagawmi
KoappmumeHTta k1 paspsg 3.
03 3HaveHne en. OT MuHyc 9999 no 9999 000,1 Mnapwwii | 8.2
KoahmumeHTta k2 pa3psg
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 040,0 Mnagwwn [nsa Bbixoga nepeBoro
OTKIMOHEHUS "MUHUMYM" en. paspsag yHKLUMOHanbHoro 6roka
05 YcTaBka curHanvsauum TEXH. OT MuHyc 9999 no 9999 050,0 Mnagwwn | 3.
OTKIMOHeHus "Makcumym" | ef. paspsa 8.3
06 'cTepesuc TEXH. OT MuHyc 9999 no 9999 000,5 Mnagwnii
cuUrHanvsauum en. paspsig
FNC2 (F nL E’)HaCTpoﬁKM ¢hpyHKUMOHaNbHOro 6roka 2
00 MapameTpbl aHanorn4Hbl
napameTpamM HaCcTPONKN
06 hyHKUMOHanbHoro 6roka 1

AOT (Ao k) Hactpoiika napameTpoB aHanoroBoro

Bbixoaa AO (npwu yc

NIOBUU 3aKasa)

00 McTouHuk aHanorosoro 0000 — nHTepdbeiicHbIi BoiBoA, | 0000 0001 F1 — BbIx0oA
curHana ans 0001 — PV1 yHKLMOHanbHoro 6rnoka 1
ynpasneHus 0002 — PV2 F2 - Bbixog
aHarnoroBbIM BbIXOJOM 0003 — F1 (pyHKUMOHarbHOro 6ioka 2
AO 0004 — F2

01 HanpaBnenue 0000 — AO=y 0000 0001 0000 — npsmoe
BbIxogHoro curHana AO 0001 — AO=100%-y 3.7 | 0001 — obpaTHOE

02 3HayeHne BXO4HOro TEXH. OT MuHyc 9999 no 9999 0000 Mnagwwuia C y4yeTOM geuumansHoro
curHana, pasHoe 0% en. pa3psn pasgenurtens
BbIXOAHOIO cUrHana BbIGPAHHOIO MCTOYHUKA

03 3HavyeHne BXoQHOro TEXH. OT MuHyc 9999 no 9999 100,0 Mnapgwnii aHarnoroBoro curHana.
curHana, pasHoe 100% en. paspsa

BbIXOQHOIo curHana
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MpopomkeHue Tabnuuel .1 - CBogHas Tabnmuya napameTpoB nHankatopa MTM-111H
Eaun- 3HaueH. w
ar
MyHkT MapameTp HULbI [Onana3oH nsmeHeHus no- name- Pas- Mpumeyane
MeHIo n3me- napameTpa ymorn- HeHMS! Aen
peHus YaHUK
DOT1 (dok /) Kondurypaums BbixogHoro yctpoictea DO1
00 Jlorvka paboTbl 0000 — uHTepdencHbIN BBOA, DOT1.00= | 0001 0000 - BbIxoA ynpasnseTcs
BbIXOIHOrO YCTPONCTBA 0001 — 6onbwe MAX 0001 no uHTepdency
DO1 0002 — meHbLue MIN 0001-0004 - oTHOCKTENBHO
0003 - B 30He MIN-MAX DOT2.00= MIN=— MAX
0004 - BHe 30HbI MIN-MAX 0002 cooTBeTcTBYtoLWEero DO;
(otHocutenbHo MIN—- MAX 0005 — DO cpaboTaer, ecnu
cooTBeTcTBytoLero DO) napameTp BblAET 3a pamku
0005 — o6o6LLeHHas TEXHOMOrn4YecKom
CUrHanumsaumsa CuUrHanusauun
0006 — He ncnonb3yeTcsl, BbIXO4
OTKN
01 Homep aHanorosoro 0000 — Bxoa PV1 0000 0001
BXoAa Ans ynpasneHns 0001 — Bxog PV2 3.9
OUCKPETHBLIM BbIXOO0M 0002 - F1
DO1 0003 —F2
02 Twn curHana BbIXOQHOTO | Cex. 00,00 — ctatnyeckun 00,00 00,01 ae 00,01-99,99 —
yctporcTtea DO1 00,01 — 99,99 — nMnynbCHbIN ONWUTENbHOCTb UMNyIbca
(aMHamuyeckmn) B CEKyHAaXx.
03 Ycraeka MIN DO1 TEXH. B ananasoHe wkanbl 020,0 Mnagwwui
en. BbIGpaHHOro TMna gatynka paspsa
04 YcraBka MAX DO1 TEXH. B ananasoHe wkanbl 080,0 Mnagwwui
en. BblIGpaHHOro TMna gatyuka paspsa
05 'McTepesnc BbIXogHOro TEXH. OT MuHyc 9999 no 9999 001,0 Mnagwwui
ycTtponctea DO1 en. paspsig
DOT2 (d o E ) Kondmrypauus BbixogHoro yctpoiictea DO2
00 AHanorn4yHo napameTpam
KOHUrypaumm BbIXOAHOMO
05 yctponctea DO1
WND1 (© nd !) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 Konuuyecteo 0000 — ogHokaHanbHbI UTM 0000 0001 Mpu BLIGOPE NapameTtpa
NpOrpaMmMmupyembIX OKOH 0001 — 1 okHO 0000 HacTporiku nyHkToB 01-
OTOBpPaKEHUS 0002 — 2 oKkHa 04 1 07-08 He ncnonb3yrTCA
01 MapameTp, KOTOpPbLIN 0000 — He BbIBOOUTCS 0001 0001
BbIBOAMTCS Ha (mmcnnew noraweH)
umdposon gucnnen 0001 — 3Ha4yeHne PV1
0002 — 3Ha4veHne PV2
0003 — 3HayeHune F1
0004 — 3HayeHne F2
02 [MonoxeHue 3anaTon 0000 — 0000, 0001 0001 0000-0003 — ¢
undpposoro gucnnes 0001 - 000,0 PUKCMPOBAHHOW 3ansTon
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLlas 3anaTtas
¢ orpaHuyeHvem 000,0
0005 — nnaBatoLas 3anaTas
¢ orpaHuyeHvem 00,00 3.
0006 — nnaBatoLas 3anaTas 8.4
03 Cnocob oTobpaxeHus 0000 — aucnnen NOCTOSAHHO WND1.03 0001
MHOPMaLMM Ha cBeTuTCS =0000
uncppoBom gucnnee 0001 — gucnnen muraet Y\gggfoe'
04 MapameTp, KOTOpPbLIN 0000 — He BbIBOAUTCS 0001 0001
BbIBOAWTCH Ha NMHEWHbIV (TEMHBIN 3KpaH)
MHOMKaTop 0001 — 3HaueHne PV1
0002 — 3Ha4eHune PV2
0003 — 3HayeHune F1
0004 — 3Ha4veHne F2
05 MeToa nHaukaumm 0000 — cermeHT WND1.05 0001
0001 — ructorpamma =0001
0002 — r1cTorpamma c «0» WND2.05
nocepeaviHe 0000
06 TOYHOCTb NIMHENHOM 0000 - 3,3% 0000 0001 0001 - ¢ myrarowmm
MHANKaumMm 0001 -1,7% CEerMeHToM
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lMpogomkeHune Tabnuupl .1 - CBogHasa Tabnvua napameTpoB nigukatopa NTM-111H
Epn- 3HaueH.
MyHkT Mapamer HULbI Ownana3oH namMeHeHus no- uli-l:;- Pa3- Moumeuanue
MeHIo P P usme- napameTpa ymorn- Aen P
HeHusl
peHus YaHUIo
07 Havano guanasoHa TEXH. OT mMuHyc 9999 no 9999 B 0000 000,1 [nsa nuHeHon
OTOBpPaXeHWs NIUHeHoro | ea. AvanasoHe paccyMTaHHOro NHOMKaLUMW, TONbKO Ans
nmHavKaropa 3HaveHusa F1 nnm F2 oTobpaxeHust F1 unu F2
08 KoHel, ananasoHa TEXH. OT mMuHyc 9999 1o 9999 B 100,0 000,1 [nsa nuHeiHon
OTOBpPaXKeHWs NIUHeHoro | ea. AvanasoHe pacCYMTaHHOro MHOMKaLUMW, TONbKO Ans
nHamkaTopa 3Ha4yeHus F1 unun F2 oTobpaxeHus F1 unun F2
WND2 (' r d £) HacTpoitka napameTpoB okHa 0TOGpaxeHust 2
00 MapameTpbl aHanorMyHbI
napameTpam HacTPONKM
08 nepBoro okHa
oTOGpaxeHus
[ = <
ALRM (H L ~ n) HacTponka napameTpa oTOOpakKeHUA CUrHanusauum
00 MapameTp oTobpaxeHust 0000 — 6e3 KBUTUPOBaHUS 0000 0001 3. KeuTupoBaHue knasuLLei
cuUrHanusauum 0001 — ¢ kBUTMPOBaHUEM 8.3 | [4&] vnu yepes nHTepdeic.
] ]
LNX1 (L nu 1) Abcumnccebl (X) onopHbIX TOYEK NIMHeapu3aumMm curHana nogaBaemMoro Ha
nepBbii PYHKLUNOHAaNbHbIN 6/10K HOpManMsauum 1 MacluTabupoBaHus
00 Abcuncca HavanbHoro % Ot 000,0 go 099,9 0000 000,1
3HayeHus (B % oT
BXOAHOro curHana)
01 Abcumcca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 52
02 Abcumcca 02-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 :
18 Abcumcca 18-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % 0T 000,0 go 099,9 0000 000,1
] ] o
LNY1 (L N 4 1) OpAMHaTLI ONOPHLIX TOYEK NIMHeapu3aLuMmM cUrHana nogaBaeMoro Ha nepBbIi
(pyHKUMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHusA
00 OppauHaTa HavanbHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwn
3HaYeHus (curHan B en. paspsag
TEXHUYECKUX EANHULIAX)
01 OpguHata 01-ro yyactka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwwn
en. paspsag
02 OpaunHata 02-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnapwnii 59
en. paspsg :
18 OpgauHata 18-ro yyactka | TexH. OT MuHyc 9999 1o 9999 0000 Mnaawwi
en. paspsg
19 OpauHata 19-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnapwwi
en. paspsg
] - o
LNX2 (L nu E’) AbBcumncchbl ONOpHLIX TOYEK NIMHeapu3auMmM curHana nogaBaeMoro Ha BTopoMu
(pyHKLMOHaNbHbIW 650K HOpManu3auum u MaclTabupoBaHUs
00 MapameTpbl aHanornYHbI
napameTpamM HaCcTPONKN
19 abcLymcc OnopHbIX ToYeK 52
NMHeapusaunn curHana ’
nofaBaemoro Ha nepBbIv
6nok
] o
LNY2 (L n H E‘) OpAuvHaTbl ONOPHbLIX TOYEK TMHeapu3aLuMmM curHana nogaBaeMoro Ha BTopoM
(pyHKLMOHaNbHbIW 650K HOpManu3auum u MacluTabupoBaHUs
00 MapameTpbl aHanornyHbI
napameTpam HacTPOMKM
19 OopAnvHaT ONOpPHbIX TOYEK 5 2
NMHeapusaunn curHana ’
nogaBaemoro Ha nepBbIv
6nok
T ] = .,
CLHM (L L 1 1)KanuGpoBka curHana nogaBaeMoro Ha nepBblil (pyHKLUMOHANbLHbIA GRok
HOpManu3auum n MacluTabupoBaHus
00 Kannbposka Hyns TEXH. OT MuHyc 9999 1o 9999 5
curHana 1-ro 6noka en.
01 Kannbposka makcumyma | TeXH. OT MuHyc 9999 o 9999 5
curHana 1-ro 6noka en.
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MpopomkeHue Tabnuuel .1 - CBogHas Tabnumuya napameTpoB nHaukatopa MTM-111H
Ean- 3HaueH.
MyHKT Mapamer: HUUbI [Ounana3oH nameHeHus no- Lar usme- | Pas- Moumeuanme
MeHIo P P nsme- napameTpa ymon- HeHuA oen P
peHus YaHUIO

COR1 (E or 1') Koppekuusa curHana nogasaeMoro Ha nepBbii (PYHKLUMOHaNbHbIN 610K

HOpManun3aumm n MaCI.IJTa6VIpOBaHVI$I

00 Koppekuusi curHana 1-ro | TexH. OT MuHyc 9999 no 9999 Mnagwmi WHanumpyeT
6noka en. paspsag PV=PV+A
01 3HayeHne Koppekummn TEXH. OT MuHyc 9999 1o 9999 | 0000 Mnagwmit 3.8.1 Wnanumpyet A
(cmeLeHune) curHana 1-ro | ep. paspsag
6rioka
CLI2 (E L lE‘) KanubpoBka curHana nogaBaemMoro Ha BTopon (hyHKLUMOHaNbHbIN 6M0K
HOpManu3aumn m MaCLLITaﬁl/IpOBaHVIFI
00 Kann6poska Hyns TEXH. OT MuHyc 9999 go 9999
curHana 2-ro 6noka en. 5
01 KannbpoBka makcumyma | TeXH. OT MuHyc 9999 no 9999
curHana 2-ro 6rnoka en.
[ o o
COR2(LoOr E) Koppekuusa curHana nogaBaeMoro Ha BTopon oyHKLMOHaNbHbIW GJI0K
HOpManun3aumm n MaCI.IJTaﬁlllpOBaHVIH
00 Koppekuusi curHana 2-ro | TexH. OT MuHyc 9999 fo 9999 Mnagwwn MHovumpyet
Groka eq. paspsia PV=PV+A
01 3HayeHne KoppeKLmn TEXH. OT MuHyc 9999 1o 9999 0000 Mnagwwn 3.8.1 MHuonumpyet A
(cmeleHuve) curHana 2- | eq. paspan
ro 6noka
CALO (L HL o KanubpoBka aHanorosoro Bbixoga (AO)
00 TecT aHanorosoro % AHarnoroBbin
BbIXoAa BbIXOA, U3MeHSeTCH
knasuwavvn A 'V
01 Kannbposka Hyns % 5.3
aHanorosoro Bbixoga AO
02 Kannbposka makcumyma | %
aHanoroBoro Bbixoga AO
SYS ( 545) O6wme cucremHbie HacTpoku
00 CeTeBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTkntoyeH
VHAMKaTopa B CETU) oT ceTn
01 CkopocTb 0bmeHa out/ 0000 — 2400
c 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tavim-ayT Kagpa 3anpoca Ot 0001 go 0200 0006 0001 1 TakT = 250 mMKC
B CUCTEMHBIX TaKTax
03 Koa nHoukatopa n 71.37 CryxebHas
BepCcus NPorpamMmHOro WHopmaLms
o6ecneyeHms Kop 71 Bepcusa 37
04 CeTeBON TVN yCTPONCTBA 0 — Slave 0000 0001
1 — Master
05 Mepwuopa onpoca 10-10000 mc 0100 0001
06 Tanm-ayT oTBETa 10-10000 mc 0200 0001 B.1 > nepuoaa onpoca
07 A,qpecv onpamysaemoro Ot 0000 po 0255 0000 0001
ycTponcTea 1
08 Homep peructpa onpa- Ot 0000 mo 9999
LUMBaEeMOro yCTponcTea 0000 0001
1
0—INT
1-LONG
09 Twvn gaHHbIX 1 2 — FLOAT 0000 0001

3 - SWAP-LONG
4 — SWAP-FLOAT
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OkoH4aHue Tabnuupl .1 - CBogHas Tabnunuya napametpoB nHaukatopos MTM-111H

Enun- 3HaueH.
MyHKT Mapametp HULbI Onana3oH usmeHeHus no- Lar name- Pas- Mpumeyane
MEHI0 nsme- napameTpa ymon- HeHuA aen
peHust YaHUIo
10 Anpec onpallmsaemoro OT 0000 no 0255 0000 0001
yCcTponcTea 2
Homep peructpa onpa-
11 LUMBaAEMOro yCTponcTBa Ot 0000 go 9999 0000 0001
2
0—INT
1-LONG
12 Tun gaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
Koppekuusi nokasaHun
13 natymka
TEPMOKOMMEHCALMN
SAVE (5AuE) CoxpaHeHnne napameTpos
00 CnyxebHas
MHopMauma
01 3anuce napameTpoB B 0000
3HEpProHe3aBNCMYIO 0001 — 3anucaTb 4.7.5
namsitb
|
LOAD (L o Hd) 3arpyska napameTtpos
00 PaspelueHve 0000
nporpaMmMmpoBaHunsi No 0001 — paspeLueHo 475
cetn ModBus
01 3arpy3ska HacTpoek 0000
4.8
nonb3osarens 0001 — 3arpysuTb
02 3arpy3ka 3aBOACKUX 0000
4.8
HaCTpPoOeK 0001 — 3arpy3uTb

* [Ans npaBWnbHOM MHOUKALMKW NapaMeTpoB ¢ ceTu Heobxoammo B napameTpe « Tun aHanorosoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HaveHue «0000 — uHTepdencHbI BBOA», a Takke B napametpe «KonuyecTtBO OKOH»
WND1.00 n WND2.00 BbicTaBuTb 3Ha4eHne 0001 — 1 okHo unu 0002 — 2 okHa.
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Homepa nuctos (cTpaHuu) Bcero
nuncToB
B Ne Bxopasiumin Ne conposoxaato-
Viam. OOKyMeH [OKyMeHTa Lero AOKyMeHTa n aarta Moan. Rara
Name- 3ame- Ho- Te
HEHHbBIX HEHHbIX BbIX
1.00 55 ver. 71.37 Conynsk | 17.08.2012
B.M.






