OO0 "AMTOPTI™ +7(4722)40-00-02 amtorg.com.ru

©

UWHOUKATOP
MUKPOMPOLIECCOPHbIN

UTM-110H

PYKOBOACTBO MO 3KCIMJYATALUU

NMPMK.421457.031 P3


https://amtorg.com.ru/indikator-itm-110h

OO0 "AMTOPTI™ +7(4722)40-00-02 amtorg.com.ru

COOEPXAHMUE

1. ONUCAHMNE MHOMKATOPA cceuuurrrennnnrrrrnnsssrrrnnssssrrsnnssssersnnsssssrsnnsssssssnnsssssssnnsssssssnnssssenes 4
1.1 HaBHAUEHME MHOMKATOPA. .....ccceeeeeeeeee e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eseeeeeaeeeaaaaeaeaeaaaeeas 4
1.2 OBO3HAUEHME VHAMKATOPA ..evvvveereeeesitetreeeeaesesaasssseeeaaesaaassasaesaaesaasassssseeesasssaassssssssaaesssasssssaseeaaessanns 5
1.3 TexHU4ecKne XapakTEPUCTUKN MHOMKATOPA .oceeeeeeeeeeeeeeeeeeesaaaeaaasasasaaasasasasassssaessaasassssansnnnnnnnnnnnnn 6
1.4 COCTAB MHIMKATOP@ ...ceeeeeeiiettteeeeeeeesaatssaeesaaesesaausssaeeeaesaaaasssasaeeaeessaaassssseeaaesssaassssaseeaassssansssraneaeaeesanns 8
1.5 CpencTtBa n3amepeHusi, UHCTPYMEHT M MPUHAOTIEKHOCTM ...vvvereeeeeieiiiiereeeeseseiisreeeeaeesessanssnseesasssnannnes 9
1.6 MapKMPOBKA Y MIAOMOBOUPOBAHME .........cuveeieeeeieiiiiieeeaeeeeaaatseeeeeaesaasassseeeeaaesssanssseeeeaessaassntaneeaeeessnnsnes 9
1.7 Y MAKOBKA ... e 9

2. HazHayeHne. PYHKLUNOHANBbHBLIE BO3MOXHOCTM ....coorreenssrrrrmnsssssmmnnsssssssnnssssssnnnns 10

3. KOHCTPYKLUMA MHAMKATOPA U MPUHLIAMN PABOTBI ....euueeennnnnnnnnsnnsnssssssssssssnssssssssnsnnes 11
3.1 KOHCTPYKLMA MHAMKATOP@ - ceeeeeeiueeeeeeaaaeeaaaueseeeeaaaaaaaannseeeaaaaasaansnseeeeaaeaaaansnseeeeeeeaaaannseseeeeaeesaannnnens 11
3.2 [1epeaHSISA NAHETID MHIAMKATOPE ....vuvvrerererererersrereresesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessesnene 11
3.3 HasHaueHune umdpoBOro ANCTNES NEPEAHEN MAHETIM ........uvurerererererererererererersreressresssseesessesreseeeeeee 1
3.4 HasHayeHNEe CBETOANOOHDBIX MHOMKATOPOB. ......uuuurererererererersressressssssssssssssssssssssssssssssssssssssssssssssssnsne 11
3.5 HABHAUEHME KITABULL .....eveverererererererereseeeseseeesssssesssessssssssssssasssssssssssssaesessssssesssseseesssesesseseseeseeeseeeeeeees 12
3.6 CtpykrypHasa cxema nHaMkaTopa UTM-110H ... 12
3.7 ®yHkumoHanbHasa cxeMma MHAMKATOPa NTM-110H. ... 12
3.8 MpurHumMn paboTbl MHAMKATOPA VTIM-TT0H ....cooiiiiiieece e 13
3.9 MprHUMN pabOThl MOTMUYECKOTO YCTPOMCTBA ..eveieeeeiiirirreeeeeeieaanrreeeeeaesaaaassssseeeseesanasssaeesasesssnsssssseees 18

4. Ucnonb30BaHNE MO HABHAYCHMED ....cceeuuirrennnnirrennnssssrennsssssssnnnsssssmnnnsssssssnnsssssnnnnes 20
4.1 BkcnnyaTaunoHHbIe OrpaHNYeHUs Mpu UCMOSNb30BAHUN UHONKATOPA -..cveeeeeeeiaeeiieeeaaaeeaaaeneeeeeaaaanns 20
4.2 lNogroToBka MHAMKAToOpa K UCMONb30BaHN0. TpeboBaHUSA K MECTY YCTAHOBKM ..........ccecevvvveeeeennnn. 20
4.3 CoeguHEeHME C BHELUHUMW YCTPONCTBAMU. BXOAHBLIE U BBIXOAHBIE LIEMM.........cevvveeeeeeeeeeiiireeeaaeenn 20
4.4 T1oOKIMHOYEHNE SMNEKTPOTMUTAHMS BITOKOB...ceeeeieiieiiriiieieeeeessireeeeeaeeeaseaabaeeeeaaessassnraeeeaaesssannraseeeeaasaasn 21
4.5 KOHDOUTYPALNA MHOMKATOPA oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeaeaeaaseaeaeaaaaasaaaaaaaaaaaaeeaaaaaaaaaaeasaeaeasaeeeeees 21
A Y LY I N =T 1 I PRSP 21
4.7 PeXXM KOHPUTYPUPOBAHNUE .........oooiiee ettt ettt 22
4.8 3arpyska 3aBOACKNX HACTPOEK MHIMKATOPE .uuuueeeeeraaaaaaaanneeeeeaaeeaaaanneeneeaaaesaaaannseneeeaaasaaansnsnneeaaeaann 25
4.9 Mopsaok HACTPOMKM aHANOroBOro BXOAA M @HANOTOBOMO BBIXOAA ... .uvveeeierrreeenrereeaasreeasannseeesannnes 26

5. KannbpoBKa M NPOBEPKA MHOAMKATOPA ceeuuurrrrennnrrrrrmnssssrrrnnssssersnssssssrsnnsssssssnnsssseees 28
5.1 KanmbpOBKa @HATTOTOBBIX BXOOB ........cceieuurrereeeeseaaaussreresaessaaasssseeesasssaaasssssesssesssnsssssessasssasnssssseeees 28
5.2 JInHeapun3zauusa aHanoroBbiX BXOOOB Al M AI2 .......eeeeeeeieiiieieeeieeee ettt eeeeeeeeeeeeeeeeeeeeees 31
5.3 KanmbpOoBKa aHANTOTOBOTO BBIXOMA «.veeeeeeiuurrrrreeeaeesaasrraeeeaeessassssssessasssaaasstssesasesssasssssnsssesssesnssssseeess 34

6. TEXHUYECKOE OOCITYIKUBAHME .......euueennnnnnnnnnnnnnnnssnnnnsssnsnsnsnssnsnnnsnnssnnsnsnnnnnnnnnnnnnnnnnns 35
I @ YNNI = e T= 1 T SR 35
oI Y 1T o S I oY= o] = Tor o T Yo 1 TP 35
6.3 MopAOOK TEXHNUYECKOTO OBCITYIKMBAHUSI.......vveeeeeeeeieiireeeeeeeeeesatteeeeeaeesssesntaeeeaaesssannsssaeeaaeesesnnnreenees 35

7. XpaHEHUNE N TPAHCNOPTUPOBAHME. ...cceereennnnrsrssrrrrnnnnnnssssssssssssssnnnsssssssssssssssssnnnnnnns 37
7.1 YCNOBUSA XPAHEHUSA NHOMKATOPA -.cceeeeeeeiuneeeeeaaaaeaaaneeeeeaaaeaaaannneeeeaaaeeaaaannseeeeaaeesaaansnsneeeaeesaaannseneees 37
7.2 TpeboBaHMs K TPAHCMOPTMPOBAHUIO MHOUKATOPA W YCNOBUS, NMPU KOTOPLIX OHO AOSMKHO
OCYLLLECTBIIATBCS 1 vteeeettteeeesaureeeesaseeeesaaseeeaeassaeeeasseeeesnsseeeeansseeessnseeeessnsaeeessnsasaesanseeeesassaneesassaneesansenensns 37

8. TAPAHTUM NBTOTOBUTEIIA . ..cceeeeeenriiisirrennnnssssssssssssnsnnnssssssssss s s s s nnnnnsssssssssssnsnnnnnnnnns 37

L0170 Lo 2 =T T PP 38

MpunoxeHune A. FaGapuTHbie n NnpucoeanHnTenbHble pasmepbl UTM-110H........ 38

MpunoxeHune b. NMogknioyeHne nHankaTopa. CxemMbl BHELWWHUX COeANHEHUM ...... 39
B.1 MNMogKmtoueHNE ANCKPETHBIX HATPYBOK....iiiiiiiiiieieieeiieieieeeaaeeaeaaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaees 40
B.2 Cxema NoaknoueHns MHTEPMENCA RS-485. ... 41

MpunoxeHne B. KOMMYHUKALUMOHHBIE PYHKLIMM .....coveeenennniiirrirnnnnnnnsssssssssssnsnnnssnes 43
B.1 OBLUME CBEAEGHUSI ... 43
B.2 MODBUS MPOTOKOIT....ccciiiiiieeeeeeeeeeeee e, 49
B.3 DOPMAT KOMBHL.....cceieieeeeeeeeeeeeeee e 51

MpunoxeHune I'. CBogHas Tabnuua napameTpoB nHaukatopa UTM-110H ............ 52


https://amtorg.com.ru/indikator-itm-110h

OO0 "AMTOPTI™ +7(4722)40-00-02 amtorg.com.ru

HacTosiliee pykoBOACTBO MO 3KCNyaTauuvM npegHasHavyeHo Ans  03HakoMmneHus noTtpebutenen c
HasHayYeHneMm, MpPUHLMNOM OENCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCnfyaTaumMen u obcnyxvBaHueMm WHAMKaTopa
TEXHOJIOrMYECKOro MMKpOMNpoLeccopHoro ogHokaHanbHoro UTM-110H (B ganbHenwem mHaukatop UTM-
110H).

Wnankatop MTM-110H nmeeT ropmsoHTanbHoe pasMelLeHne 3reMeHTOB NepeaHen naHenu, eoicota umdp
CBETOAMOAHOro nHavkatopa — 14 mMm.

BHUMAHMUE !

noxanymcra,
aKkcnyaTaumm

Mepen MCMNONb30BaHNEM MHAMKaTopa,
03HaKOMbTECb C  HACTOSALIMM  PYKOBOACTBOM MO
mHaukatopa NTM-110H.

MpeHebpexeHne MepaMu NpeaoCTOPOXHOCTM W MpaBunaMm
3KCnnyataunm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUSA MepcoHana unm
nospexaeHnsa obopyaosaHus!

B cBA3M C MOCTOSIHHOM paGoToi MO COBEPLUEHCTBOBaHUIO
uHOMKaTopa, TMOBbIWALWEN €ero  HadeXHOCTb U yrydliatolen

XapakTepuUcTukn, B KOHCTPYKUUO MOTYT ObITb BHECEHbI HE3HAYUTENbHbIE
NU3MEeHEeHUA, He OTpaXXeHHble B HacTodleM U3gaHuu.

COKpaLIJ,eHVIﬂ, NpuUHATbIE B AAHHOM pyKoBOACTBEe

1. B HaMMeHOBaHWAX NapameTpoB, HA PUCYHKaX, NMPU LUGPPOBLIX 3HAYEHUAX U B TEKCTE WCMONb30BaHbI
cokpaLleHus 1 abbpesmatyphbl (cM. Tabnuuy 1.1), o3HavaloLWwwme cneapyoLlee:

Tabnuvua |.1 - CokpalleHus n abbpesnaTypbl

Abbpesuatypa NMonHoe HaumeHoBaHUe 3HaueHue
(cumBon)
PV unun X Process Variable M3mepsiemas BennuuHa (KOHTPONMpyeMblin U
perynupyemsbli napameTp)

Tt Time Bpems, MHTepBan BpeMeHu

Al Analogue Input AHanorosbl BBOA,

AO Analogue Output AHanorosbI BbIBOA

DO Discrete Output [VCKpeTHbIN BbIBOS

EEPROM Electrically Erasable OneKkTpuYeckn cTmpaemoe nepenporpammmpyemoe
Programmable Read-Only NOCTOSIHHOE 3anoMUHatoLLEee YCTPOMCTBO
Memory

NVRAM Non Volatile Random OHeproHe3aBNCUMOE 3anoMMUHatoLLLEE YCTPOMCTBO C
Access Memory NpPOM3BOJIbHLIM JOCTYMNOM

2. B HanmeHOBaHMWAX YpOBHEN KOHMUrypaumm uHgukatopa npuHATH criedytolwme o603HaqYeHus, KoTopble

COOTBETCTBYHOT 6yKBaM naTuHcKoro andasuTa:
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1. OnucaHne nHaukaTopa

1.1 HasHa4yeHue nHaukaTopa

WHgukatopel UTM-110H  npeactaensioT

cobon

HOBbIA  KMacC COBPEMEHHbIX YHMBepCasibHbIX

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

napametpa.

OmnuyumenbHoli ocobeHHocmbio wvHaukatopa WTM-110H gBnsetca Hanuume TpexypoOBHEBOM

ranbBaHW4YECKON N30NALUn MeXxay BXxoaamu, BbiIxogamMu u Lenbio NMTaHuA.
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VHaukaTtop npefHasHavyeH Kak Ang aBTOHOMHOMO, Tak U Afi1 KOMMMEKCHOrO MCMNONb30BaHNS B ACYTI B
3HepreTuke, MeTanyprum, XMMU4eCcKom, NMLLEBON N ApYrnx OTpacnsax NPOMbILLIIEHHOCTM U HAPOLHOM XO39MUCTBE.

UHoukamop UTM-110H npedHa3Ha4eH:

® 151 U3MEePEHUST OOHOTO KOHTPONMPYEMOr0o BXOAHOrO hM3NYeCKOro napameTpa (Temneparypa, AaBrneHue,
pacxof, ypoBeHb M T. Mn.), 06paboTku, npeobpa3oBaHus N OTOOpaKEHUSA ero TEKyLlero 3Ha4YeHWst Ha BCTPOEHHOM
yeTblpexpaspsgHoM LndpoBoOM aucnnee,

e yHOukaTop paboTaeT kak YCTPOMCTBO CUrHanu3auuMu BbiIxoda W3MEPSEeMON BXOOHOW BENWYMHBLI 3a
yCTaBKW1 curHanusauuu,

e unHAuKaTop PopMMpYyeT BbIXOAHbIE OUCKPETHblE CUrHanbl ynpaBneHWsi BHELUHWM WCMOMHUTENbHbIM
MexaHu3MmoM, obecnedvBas OUCKPETHOE yrpaBrieHWe B COOTBETCTBUM C 3a4aHHOW MOnb3oBaTeNieM OrnKow
paboThl,

e pV YCMOBMM 3akKasa aHanoroBOro BbIXOAA, MHAOUKATOP (OPMUPYET BbLIXOAHOW aHaroroBbIi CUrHarn
yrpaBreHns BHELHUM WUCMOSNHUTENbHBIM MEXaHW3MOM B 3aBUCUMOCTM OT BbIOpPaHHON MaTeMaTuyeckon yHKLNM
Unu pyHKUUN peTpaHcMmnccuu,

® 1119 UHAMKALUM TEXHONOrMYECKOro napaMmeTpa noryyaemoro no nHTepency oT BHELLHUX YCTPONCTB,

® VMeeT BO3MOXHOCTb WCMOMb30BaHuUs BToporo 6rnoka o6paboTkum aHanoroBoro Bxoda Ans npuema,
06paboTku, npeobpazoBaHMsA TEXHONOMMYECKOro NnapaMmeTpa nonyyaemoro no uHTepgency oT BHELLHUX YCTPOWCTB,

e vHAMKaTop hOPMUPYET CUrHanbl TEXHOMOMMYeckom curHanusauun. Ha nepegHenm naHenun wMeroTcs
WHAMKATOPbI ANS CUrHanM3auum TEXHONMOMMYECKN OMacHbIX 30H, CUTHarbl NPEBbILLEHNS (3aHKEHUS) PEryNIMPYEMOro
Unn 3mMepsieMoro napamMeTpa,

e uvHaukatop UTM-110H MoxeT ucnonb3oBaTbCs B CUCTEMax CUrHanusauui, ONOKMPOBOK W 3alUuUT
TEXHOMOrM4eckoro obopyLoBaHus.

1.2 O603Ha4YeHMe uHOUKaTopa

O603HayeHue npu 3akKase: NUTM-110H-AA-C-D-U,
roe:
AA - kof BXOOHOrO kaHana:
01 — nocTosiHHbIN Tok 0T 0 MA g0 5 MA 12 — TCIM 100r1, W1¢0=1,391, oT muHyc 50 °C go nntoc
02 — nocTosiHHbIN TOK OT 0 MA 7o 20 MA 650°C
03 — NoCTOsIHHbIA ToKk OT 4 MA 0 20 MA 13 — TCM rp.21, ot MuHyc 50 °C go nntoc 650°C
04 — HanpsbkeHne noctosHHoro Toka ot 0 B no 10 B 14 — Tepmonapa TXA (K), ot 0 °C go nnioc 1300°C
05 — HanpspkeHne noctosiHHoro Toka ot 0 mB go 75 mB 15 — Tepmonapa TXK (L), oT 0 °C ao nnioc 800°C
06 — HanpspkeHne nocTosiHHoro Toka ot 0 mB no 200 mB 16 — Tepmonapa TXKK (J)' oT 0 °C o nntoc 1100°C

07 — HanpspkeHne nocTosiHHoro Toka ot 0 B no 2 B

08 — TCM 50M, W1¢0=1,428, oT muHyc 50 °C go nntoc 200°C
09 — TCM 100M, W10=1,428, ot muHyc 50 °C o nntoc
200°C

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

11 — TCI 501, W400=1,391, oT muHyc 50 °C go nntoc 650°C

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

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

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

MpumeyaHme: npu 3akase MHOMKATOpa C BXOAHbIMM curHanamu ot Tepmonap TIM-10, TMP, TBP-1 wnHaukaTtop
M3roTaBnmnBaloTCs MO OTAENbHOMY 3akady W nocnefylollasi nepecTporka Ha ApyrMe TUnbl BXOAHbLIX CUTHANoOB NPOM3BOAUTCS
TONMbKO Ha NPeAnpUATUM-U3roToBUTENE.

C - KO BbIXOHOTO @HanoroBoro curHana:
0 — oTcyTCTBYET,
1-010 MA g0 5 MA,
2 — o1 0 MA go 20 MA,
3 —014 MA o 20 MA,
4 — ot 0 B go 10 B*(no otaensHoOMy 3akasy).

* MingnkaTop HacTpavBaeTcsl Ha BbixogHoW curHan 0-20 MA 1 Ha pa3beM BnamBaeTCcs HOpMUpYLLMA pe3uctop 499 Owm.

D - TMN BbIXOAHbBIX AUCKPETHBIX CUTHAOB:
T — TpaH3nCTOpHbIE BbIXOAb,
P — peneiiHble BbIXOAbI,
K — TBepaoTenbHble pene.

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

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

Mpy 3TOM M3roTOBNEHUIO U NMOCTABKE NOTPEOUTENIO NOANEXNT:

1) OpgHOKaHanbHbBIN MUKPONPOLLECCOPHBIN HankaTtop MTM-110H,

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

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

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

1.3.1. AHanoroBbI BXOAHOW curHan

Tabnuua 1.3.1 - TexHU4eckne xapakTepucTky aHanoroBoro BXOAHOro curHana
TexHU4YecKaa xapaKTepucTuka

KonunyecTBo aHamnoroBbIx BXO4OB 1

Twun BXO4HOrO aHanoroBoro curHana YHudpmumposaHHble (FTOCT 26.011-80)

MOCTOSIHHbIN TOK:

ot 0 MA fo 5 WA

ot 0 MA go 20 MA

oT 4 MA 1o 20 MA

HanpskeHne NocTosAHHOroO ToKa:

ot0Boo10B

ot 0 MB oo 75 mB

ot 0 MB go 200 mB

ot0Bpoo2B

3HayeHne

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

TCM 100M, W190=1,428, oT muHyc 50°C go nntoc 200°C

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

TCN 500, 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
TCIM rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, 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 po nnitoc 1300°C
TMMN10 (S), ot 0°C go nntoc1600°C
TMNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C
16 paspsgos

Paspeluatoltas cnocobHoctb ALM

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

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

MNepuoa nsmepeHnsi, He MeHee

[anbBaHW4eckas pa3Bsidka aHanoroBoro Bxoaa

0,1 cek
Bxopn ranbBaHM4YeCKN N30NMPOBaHbI OT BLIXOAOB M OCTarnbHbIX Lenen,
HanpshkeHne ranbBaHNYeckon pa3Bsa3ku He MeHee 500 B

MpumeyvaHus.

1. Bxog nHavkaTtopa MTM-110H moxeT 6bITb CKOHPUryprpoBaH Ha NoakmnoveHve nboro Tuna garyuka.

2. B03MOXHO KOHcUrypupoBaHue o6paboTkum BxogHoro curHana Al no ABym anroputmMam (NepBbli U BTOPOWN
YHKUMOHanNbHbIN BNOK HOpManM3auMn 1 MaclTabupoBaHust), U Kak pesynbTaT MpeAcTaBneHns AByX pasHbiX POpM BXOAHOrO
napametpa PV1 n PV2.

3. MNpwn 3aka3e Bxoga Tuna Tepmonapa, B kayecTBe BXoda TemnepaTypHOW Koppekumu (komneHcauum tepmo-30C
€BOBOAHbIX KOHLIOB TEpMONapbl) UCMNONb3yeTca AaTYVK TemnepaTypbl, KOTOPbI HAXOAMTCSA BO3ME KNEMM Ha Kopnyce HAukaTopa.

1.3.2 AHanoroBbIA BbIXOAHOW CUrHan

Tabnuua 1.3.2 - TEXHNYECKME XapaKTEPUCTUKM YHUPULIMPOBAHHOIO aHaroroBoro BbIXOAHOMO curHana

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHue

KonnyecTBo aHanoroBbIx BbIXOA0B

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

Twn BbIXOAHOrO aHanoroBoro curHana

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

OT1 0 MA o 5MA, RH <2000 Om

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

Ot 4 MA go 20 MA, RH <500 Om

CUrHana ot "SMeHeHua ConpoTuUBNEeHNA Harpy3ku

OT0Bpao10B, RH22kOwm (no oTaenbHOMy 3akasy)
PaspeLuatowasi cnocobHoctb LIAT <0,0015 %
Mpegen gonyckaemow OCHOBHOM NpUBeAEHHOW NOrpeLlHoOCTU <0,2%
dOpMUPOBaHUS BLIXOQHOTO CUrHana
[ononHuTenbHas NOrpeLIHoOCTb hopMUPOBaHUS BbIXOLHOMO <01 %

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

<0,2%/10°C

["anbBaHM4eckas pasBA3ka aHarioroeoro Bbixoaa

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

amtorg.com.ru

Tabnuua 1.3.3 - TEXHNYECKNE XapaKTEPUCTUKU ONCKPETHbLIX BbIXOAHbLIX CUTHANOB

TexHu4YeckKasi XapaKTepucTuka

3Ha4yeHue

KonunyectBo ANCKPETHbIX BbIXO40B

2

- TpaH3ucmop:

MaKcuMalribHOoe HanpsXeHne n TOK KOMMyTauum

00 40B, 100MA noCTOSAHHOTO Toka

ranbBaHMU4ecKasa pa3BA3ka AUCKPETHbIX BbIXO40B

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

- Pene(nepeknoyaembil KOHMaKm):

MaKcumMarsibHoe HanpsaXXeHne n TOK KOMMyTauumn

Twvn Bbixoaa:

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

oT 5B, 10mMA o 30B, 5A NoCTOSAHHOro TOKa Npu akTUBHOW Harpyske
0o 250B, 3A nepemMeHHOro Toka Npyu MHAYKTUBHOM Harpy3ke
(cosg=0.4)

- TeepdomesibHoe (He MexaHU4YecKoe) perne:

MakcrmanbHoe HanpspkeHne KOMMYyTaLMn NepeMeHHOro
(aencTByloLlee 3Ha4YeHNe) U NOCTOSIHHOIO TOKa

0o 40B

MakcmMmanbHbIN TOoK Harpysku Kaxaoro Bbixoga

0o 0,5 A (AC) nepemeHHoro Toka,
0o 0,5 A (DC) nocTostHHOro Toka

CwrHan nornyeckoro "0"

CwurHan normdeckon "1"

Pa30OMKHYTOE COCTOAHNE KOHTaKTOB pe]'le(TpaHSVICTOpHOI'O KJ'IIOLIa).

3aMKHYTOE COCTOSIHWE KOHTAKTOB pene(TPaH3UCTOPHOro Kroya).

Bug Harpysku

AKTUBHadA, MHOYKTUBHAA

[anbBaHW4Yeckas pasBA3ka ANUCKPETHbIX BbIXOO0B

BbIxoAbl ranbBaHUYECcKM M30MIMPOBaHbI OT APYrvX BXOAOB U
ocTarnbHbIX Lienew, HanpshkeHne ranbBaHNYeckon pasBs3ku He
meHee 1500 B

1.3.4 NocnepoBatenbHbIN MHTepdenc RS-485

Tabnuua 1.3.4 - TexHMYeckne XxapakTepUCTUKM NocnefoBaTenbHoro nitepdenca RS-485

TexHu4Yeckasi XxapakTepucTuka

3Ha4vyeHue

KoHdurypaumm cetu

MHoroTouyeyHas

KonunyectBo npnbopos

32 Ha 0OHOM CEermeHTe

MakcumanbHasa annHa nMHuM B npegenax
OJHOro cermeHTa cetun

1200 meTpoB

KonnyecTBo akTVBHbIX NepeaaT4yukoB 1

[unana3oH ceTeBbIX agpecoB 255

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

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

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHdyemcs
UCob308amb 3KPaHUPO8aHHbIE 8UMbIE 1apkbl.

Tun npvemonepenaTynKoB

OunddepeHumanbHbIi, NOTeHUManbHbIn

Bua kabens

BuTtas napa, akpaHMpoBaHHas BUTas napa

[anbBaHM4eckasi pa3Bsi3ka
uenen

MHTepd’)eVIC ranbBaHN4YeCKn N30IMpoBaH OT BXOA4OB-BbIXOA0B U OCTallbHbIX

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

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

1.3.5 AnekTpnyeckue AaHHbIe

Tabnuua 1.3.5 - TexHu4eckne xapakTepucTyku SN1EKTPONUTaHUsS

TexHu4eckasi XapakTepucTtuka

3HayeHune

OnekTponuTaHve (NoAKMoYeHNe K ceTn):

- MNOCTOAHHOIO TOKa
- NepeMeHHOro Toka

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

MoTpebnisiemMbln TOK MO NuTaHuo 24B

< 150 MA

MoTpebnsiemasn MOLLHOCTb OT CeTH
nepemeHHoro Toka 2208

<45BA

3almnTa gaHHbIX

EEPROM, cerHeTtoanektpnyeckas NVRAM
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1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuua 1.3.6 - YcroBus akcnnyataumm

TexHu4veckasi XapakTepucTtuka

3HayeHue

Kopnyc (BxLLXI):
NTM-110H

110 x 106 x 58 mm

MoHTaxHas rnybuHa

63 MM

TemMnepatypa okpyxarlLlen cpedbl

o1 MuHyc 40 °C go nntoc 70 °C

ATMOCdepHoe gaBneHve

ot 84 klMa go 106,7 klMa

Bunbpauus (HacToTHOW/amMnnuTygHoOwM)

0o 60Ny / go 0,1mm

MomelyeHne

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

BO3D,yX B NOMeLLEeHNN He OOJKEeH coaepXaTb nbliin 1 NpUMecu arpeCCUBHbIX
napoB U ra3os, BbI3blBAKOLLNX KOPPO3UHO (B HYaCTHOCTW: ra3os, coaepxxalinx
CEepPHUCTblE COeEaUHEHUA nnn aMMVIaK).

[MonoxeHune npy MOHTaxe

CornacHo npoekta

CreneHb 3aWwuThl

IP30

Macca nHaukaTopa, He 6onee

300r

1.3.7 o cTonkocTM K MmexaHudyeckomy Bosgencteuio nHaukatop UTM-110H oTteevaer ucnonHenuo 5
cornacHo NOCT 22261 .

1.3.8 CpeaHee BpeMsi HapaboTKM Ha OTKa3 C y4eTOM TEXHMYECKOro OBCNy>XMBaHUS, pernameHTMpoBaH-
HOro PyKOBOACTBOM MO aKcnnyataumm, - He meHee Yem 100 000 4acos.

1.3.9 CpepnHee Bpemsi BoccTaHoBeHUs pabotocnocobHoct MTM-110H — He Gonee 4 yacos.

1.3.10 CpeaHun cpok akcnnyataumm — He meHee 10 ner.

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

1.3.12 WN3onsuma  anektpudecknx uenerr UTM-110H oTHocuTenbHO koprnyca u Mexay cobon npu
Temnepartype okpyxatowen cpegbl (20 + 5) °C 1 oTHOCMTENbHOM BNaxkHocTU Bo3gyxa Ao 80% BblaepXuBaeT B
TevyeHun 1 MUHYTbl AEeNCTBUE WCMbITAaTENbHOIO HanpsKeHus cuHycoupanbHon dopmbl yactoton (50 + 1) My ¢

aencTeylowmm 3HadeHnem 500 B.

1.3.13 MwvHumanbHO [OMNYyCTMMOE 3NEKTPUYECKOE COMPOTMBIIEHUE U3ONSUUW  MpW  Temnepartype
okpyxatowew cpeabl (20 + 5) °C u oTHocHTENbHON BRaxHOCTH Bo3ayxa Ao 80% coctaBnseTt He meHee 20 MOmM.

1.4 CocTaB MHAMKaTOpa

Tabnuua 1.4.1 — Komnnekt noctasku nigukatopa WTM-110H

0O6o3HauveHne HaumeHoBaHue K(::T;;e— Mpumevarne
NMPMK.421457.031 MHaukaTop TEXHONOrMYecKkun * CornacHo 3akasa
MuKponpoueccopHbin MTM-110H
NMPMK.421457.031 INC Macnopt 1 1 wr. no 3akasy ans NTM-110H
MPMK.421457.031 PO PykoBoacTBO no akcnnyartauum 1 1 ak3emMnnsp Ha BCe 3aKa3aHHble MHANKATOPbI
npv NocTaBke B OAMH agpec
734-203 Pasbem ceteBom 1 TONbKO Ansi MHAMKaTopa C NuTaHuem 24B
232-109/026-000 Pasbem gna nogkmnoyeHnst BHELLHUX 2
BXOZAHbIX M BbIXOOHbIX Lienemn
232-106/026-000 Pasbem Ans nogkntoyYeHns BHELLHUX 1 TONbKO ANs MHAMKaTopa C NuTaHueM 24B
BXOAHbIX M BbIXOOHbIX Lienen
231-131 Pblyar MOHTaXHbIA AN KNnemm 1
734-230 Pblyar MOHTaXHbIA AN KNnemm 1 TONbKO ANs UHAMKaTopa C NuTaHueM 24B
nuTaHNs

* KONUYECTBO yKa3biBAETCs NpU 3aKase
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1.5 Cpe,CICTBa U3mMepeHunsa, MHCTPyMeHT U NpUHaanexHoCTu

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

Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHWS, NHCTPYMEHTA W NPUHaANEXHOCTEN, KOTopble HeOOXoAMMbl NPU JKCMyaTaumm
nHaukatopa TM-110H

HavmeHoBaHWe cpefcTB U3MeEpPEHNs, MHCTPYMEHTa 1 H
N a3HayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbin L300 V3aMepeHune BbIXOAHOTO CUrHasma v KOHTPOSb HanpsKeHUs NMTaHNs
2 MarasvH conpoTtusnexuin P4831 3apgartyuk curHana
3 OucbdepeHumansHbin BonbTMeTp B1-12 3agaTyuk curHana n nsmepeHve BbIXO4HOrO curHana
4 MeraommeTp ©4108 V3amepeHne conpoTBIEHNS N30NSLUN
5 IMuHUEeT MeguUMHCKNA [MpoBepka kayecTBa MOHTaxa
6 OTBEpTKA Pasbopka kopnyca
7 Msirkasi 6513b OuuncTka OT MbiNn U rps3u

1.6 MapkupoBKa u nnomoupoBaHue

1.6.1 MapkupoBka MHAUKaTopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasmepamu COrfacHoO
FOCT 12971, koTopasi Kpenutcs Ha BOKOBOW CTEHKE Kopryca MHAuKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl TakMe 0003Ha4YeHus:

a) ToBapHbIV 3HaK NPeanpuUaTUA-N3roTOBUTENS;

6) HanmeHoBaHWe nHauKaTopa;

B) yCroBHoe 0603HayeHue;

r) 0603Ha4YeHe UCNOoNHeHus;

A) NOpsAKOBbIN HOMEP MHAMKaTOpa Mo CMCTEME HyMepauun NpeanpuaTUS-M3roToBUTENS;

e) rog 1 KBapTal U3rotoBiieHUA;

1.6.3 MNnom6upoBaHue vHAWMKATOpa MPEANpPUSTUEM-U3TOTOBUTENEM MPU BbINYCKE W3 MPOU3BOACTBA He
npenycMOTPEHO.

1.7 YnakoBKa
1.7.1 YnakoBka nHgukatopa cootseTcTByeT TpeboBaHuam FTOCT 23170.

1.7.2 Vsgenue B COOTBETCTBUMM C KOMMSIEKTOM MOCTABKX YMakoBaHO COMMlAacHO YyepTexam npeanpuaTng-
n3rotosuTend.

1.7.3 VNspgenue B TpaHCMOPTHOW Tape TPaHCMOPTUPYETCS MENKUMW OTNPaBMEHUSAMU XKENe3HOOOPOXHbLIM
TPaHCMNOPTOM (KPbITbIMW BaroHamu) Unu ApyruMm BUaoM TpaHcrnopTa.

1.7.4 N3penve nopBepxeHo koHcepBauuu cornacHo TOCT 9.014 ana rpynnbi |lI-I, kaTeropum u ycrnosun
XPaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTPEHHeW ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTPEOMTENBLCKON Tapbl MPUMEHSIIOTCA KApTOHHbLIE KOPOOKM M3 roppMpOBaHHOIO KapToHa
cornacHo MOCT 7376 1 MeLuKn U3 NONNITUIIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 Npun ynakoBke NpuMeHeHbl aMopTM3auUMoHHbIe maTtepuansl cornacHo FOCT 5244.
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2. HasHayeHue. PyHKUUOHaNbHbIE BO3MOXHOCTHU

Cmpykmypa uHOukamopa WTM-110H nocpedcmeomMm KoHghuaypauyuu mMoxem
6bImb usMeHeHa makum obpa3omMm, ymo mo2ym 6bimb peuweHbl credyroujue 3adaqyu

asmomMamu3ayuu.
v N3amepuTenb-nHamMkaTop 0QHOrO napameTpa ¢ curHanmusaumen MMHUMyMa 1 MakcuMyma
v YCTpOWCTBO CUrHan13auuu, AByX- UMn TPEXNO3ULMOHHOTO YNpaBneHus
v CnctemMbl UMdpoBOA MHANKALMKN TEXHONMOIMYECKMX NapameTpoB
v YpaneHHble yCTPONCTBa CBSI3M C OO LEKTOM M MHAOUKaUMEN
v’ TeppuTopuanbHo pacnpefeneHHble 1 NokanbHble CUCTEMbI YIPaBMNeHNUs
v YpaneHHbIi cOop AaHHbIX, ANCNETYEPCKUN KOHTPOb, YpaBneHe NpoM3BOACTBOM
v MinamkaTop napameTpa nepefaBaemMoro no uHtepgeicy.

BHyTpeHHsis nporpaMMHas namsite uHgmkatopa NTM-110H cogepxut 6onbLUoe KOonMuecTBO CTaHAapTHbIX
byHKUMIA HeOOXOOMMbIX ONS YNpaBneHUsi TEXHONOMMYECKUMM NpoLeccammn 1 pelleHns BoNbLUINMHCTBA MHXEHEPHbIX
NpuKNagHbiX 3agayv, HanpyMep, Taknx Kak:

e CpaBHeHue pesynbTaTa npeobpasoBaHWs C yCTaBKaMuU MUHVMYM W MaKCUMyM, W CUrHanusauuio
OTKITOHEHMUN,

® porpammHas KannbpoBka kaHana no BHeLHeMy 06pa3Li0BOMY MCTOYHMKY aHanoroBoro curHana,

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

e npeobpaszosaTens BXOAHOIO cMrHana ¢ pasHbiMu MaTeMaTnyeckuMm yHKUMAMM,

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

e MacluTabmpoBaHue LKanbl N3MepsemMoro napameTpa,

® KOH(PUrypmpoBaHme normkn paboTbl BbIXOOHbLIX ANCKPETHLIX YCTPOWCTB,

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

Wngukatop UTM-110H KoHcurypupytoTca npu  MNoMOLUM nepefHer naHenu npubopa unu  4yepes
ranbBaHWYeCkn pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), uTo Takke no3BonseT MCNonb30BaThb
npmbop B kKayecTBe yaaneHHoro nHamkaTopa npu pabote B COBPEMEHHbIX CETAX yrpaBneHus n cbopa uHpopmaumu.

MapameTpbl KoOHPUrypaumm nnamnkatopa MTM-110H coxpaHaTcs B 3HEProHe3aB1UCUMOW NamMATU.

Wuonkatop UTM-110H moxeT wmsrotaBnuBatbCA MO WHAMBUAYANbHOMY TEXHUYECKOMY 3a[aHuilo Ans
BbINOTHEHMS KOHKPETHOW TEXHOMNOrMYECKON 3aaauun.
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3. KOHCTpyKUna nHaukatopa n npuHUun paboTol

3.1 KOHCTpyKUMA nHauKarTopa

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

® 11acTMacCcoBbI/ KOPMYC;

e (bpoHTanbHbIN 6NOK NepeaHel NaHeny ¢ anemeHTammn obcnyxnBaHns (KnaBMaTypon) u MHaNKaumm;

® Ha Kopnyce pasmelleHbl CbeMHble Pas3beM-KIEMMbl K KOTOPbIM MOAKIOYAKTCA MUTaHWe, BXOAHbIE U
BbIXOAHbIE CUrHanbI.

3.2 MNepenHana naHenb MHAUKaTopa

Ons HabniogeHus 3a TexHonormyeckum npoueccom wuHaukatop WMTM-110H obGopynoBaH akTUBHBLIM
YyeTblpexpaspsigHbiM LMPOBLIM AUCIEEM ANst OTOOPaXeHUs1 U3MEPSIEMON BENUYUHBLI U pesynbTata ob6paboTku
YHKUMOHaNbHbLIX BnoKoB, HEOOXOOUMBIM  KONMMYECTBOM  KMNaBuW  OOCNYXUBaHUA W CUrHaNM3aLMOHHbIX
CBETOANOAHBLIX MHAOMKATOPOB AJ1 PA3fIMYHbIX CTATYCHbIX PEXUMOB W cuUrHanoB. BHelWHWI BuO nepegHen naHenum
nHagukaTopa UTM-110H npuBeaeH Ha pucyHke 3.1.

Lindpposon
avcnnen
npmbopa

CeeToamoaHble

MHD.VlKaTOpbl
— MAX, MIN

CBeToamoaHbIn

MHOMKaTOP /

MHTepcbenca

CseToanoaHble Knasuwmn
nHaukatopbl K1 nporpaMmMmpo-
n K2 BaHWA

PucyHok 3.1 - BHewHut eud nepedHeti naHesnu uHOukamopa NTM-110H.

3.3 HasHaueHue uudpoBoro gucnnes nepegHen naHenm

Lincdoposon gucnnen nepegHen naHenun nHamkatopa UTM-110H B pexxume PABOTA vHOuUMpYeT 3HavYeHne
n3MepsAeMon BENUYMHbI, UMW BbIXOA OAHOTO N3 (PyHKLUMOHAambHbIX BITOKOB.

B pexvme KOHOUTYPUPOBAHWE wuudposon aucnnen UHAMUMPYET YpPOBEHb KOHUrypauuw, 3atem
HOMeEp MyHKTa MEHI0, 3aTEM MUras 3Ha4eHue napameTpa BbIOPAHHOro NyHKTa MEH!O.

3.4 HasHayeHMe cBeTOAMOAHbLIX MHANKaATOpPOB

e NnaukaTop MAX CeeTuTCa (MUraeT), ecnu 3HauyeHve M3MepsieMoil BEMUUMHLI, COOTBETCTBYHOLLEro KaHana,
npeBbILLaeT 3Ha4YeHNe YCTaBKy CUrHanu3aumm oTknoHeHus MAX.

e NHaukatop MIN CeeTtutca (MuraeTt), ecnn 3HayYeHWe M3MEPSIEMON BENMYMHbI, COOTBETCTBYIOLLEro KaHana,
MeHbLLE 3HAaYEHUs1 YCTaBKM curHanusauum otkrnoHeHnst MIN.

e UnpukaTop K1 CeeTuTtcH, ecnu BKMYEeH NepBbIi ANCKpeTHbIN Bbixod DO1.
o UHaukaTtop K2 CeeTuTtcH, ecnu BKMOYEH BTOPON AUCKPETHbIN Bbixog DO2.
e UnpukaTop IHT MwuraeT, ecrnn NPOMCXOANT Nepeaaya AaHHbIX N0 MHTEPdENCHOMY KaHany CBA3MN.

(LAN)
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3.5 HaszHauyeHue kKnaBuLl

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

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

e Knasuwa [O] KnaBuwa npegHasHadyeHa [Ansi Bbi30Ba MEHK KOHdwMrypauuw, Ans NOATBEpPXAEHUSA
BbINOMHAEMbIX [AENCTBUMA WnM onepauun v Ana  cdukcaumm BBOAWMBIX 3Ha4Ye€HUWN.
Hanpumep, noaTBepXaeHne BXOA4a B peEXUM KOHdWrypauumu, ¢ukcauus BBEOEHHOrO
3HaYeHUs N3MEHAEMOro napameTpa v T.4.

3.6 CTpykTypHasa cxema nHgukatopa UTM-110H

Al - BxogHOM MaHenb MHAMKauun
n3MepsieMbin U /f - ™ u knaBuaTtypsl

KOHTpONUpyeMbii

- MMKPO_ AO - aHanoroBbIN BbIX0OA
MutaHne Z KOHTPOINEP ‘|Z|‘> peTpaHcMuccuu (onums)

=24B wnun ~220B

- anroputm 06paboTKM BXOLHOMO

CurHana

MocnenoBaTenbHbIN DO1-auckpeTbin Bbixoa 1,
- - KOHpUrypaLuusi U3MepuUTENbHOro aGoTalowmii no
AN Kanana B / gOOTBeTcTBylou.leﬁ noruke

KoHdurypupoBanve, | | / | 5
npuemM-nepeaava PaboTbI

KOMaHA U AaHHbIX

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

KOPPEeKLMsA XONogHoro COOTBETCTBYHOLLEN NIOTUKe
cnasi Tepmonap paboTbl

PucyHok 3.2 - CmpykmypHasi cxema uHOukamopa UTM-110H

3.7 PyHKUMOHanNbLHaA cxema nHamkatopa UTM-110H
UHTepderic
MODBUS

e ——————
| Moaynb |
:ceTeBoro obmeHal

Ty O
lMHTeptpeﬁc ﬁ _______ onuA___ _ _ _

— | I
DYHKLMOHANbHbIV PV1 | ®opmMupoBarens |
- —-
__pi 6ok Hopmanusauum PV; PV2 > I'| ananorosoro BLixona AO I
1 MacLiTabrpoBaHus > S I
1
Bnok
ornepaTMBHOro
PV1
Al viknuoma- |F1 | YnPaBneuus n )
» PV2 | meiii 6ok 11| KOHDMrypaumm Noruyeckuit 6nok —» DO1
- YCTPOUCTBO
»| cpaBHeHus
- CUrHanusarTop
DYHKLMOHANbHbIV PV1
6nok Hopmanusauum PVZ ;/ZCDYHKHPIOHa- F2 DO2
> u MacLTabrpoBaHus | F{npHEbIi 610K 2
2

T UnTepdeiic ) ﬂ l

OkHO oToGpaxeHus 1

i OKHO oTOBpaxeHus 2

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

Wnankatop UTM-110H, cTpykTypHasi cxema KOTOporo npusegeHa Ha pucyHke 3.2 n dyHKUMOHanbHas Ha
pucyHke 3.3, npeacTtasnseT cobon yCTPOMNCTBO M3MEPEHUS 3HAYEHWs OOHOro BXOAHOrO napameTpa, o6paboTkm u
npeobpa3oBaHus ero B ABYX PasHbIX LKanax. To eCTb, OANH BXOAHOW CUrHamn MOXHO NogasaTh Ha NepBbli 1 BTOPON
dYyHKUMOHanNbHbIM  6MOK  HOpmanu3aumm W MaclTabupoBaHUs C  pasHbiMKM - KanubpoBkamu, Tunamu LwkKan,
napameTpaMmu fnvMHeapusaumm u T.n. 3Ty (QYHKLMIO MOXHO WUCMOMb30BaTh, HaNpUMep, ANS U3MEpPEHUs YPOBHA U
obbema no ogHOM BXOQHOW BENUYNHE.

Whgnkatop WTM-110H pabotaeT noa ynpaBneHMEM COBPEMEHHOTO,  BbICOKOMHTEIPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOIO MO BbICOKOCKOPOCTHOM KMOIN TexHomornm € HWU3KUM
aHepronotpebneHnem. B NOCTOSAHHOM 3anoMMHaloLWeM YCTPOUCTBE pacnonaraetcsa 60rbLlioe KONMYecTBo yHKLMN
Ans  pelleHns 3agay  KoHTpons. [locpedcTBOM KOHMUIypMpoBaHUS MNOMb3oBaTeNb MOXET CaMOCTOSTENbHO
HacTpamnBaTb MHAMKATOP Ha pelleHne onpeaeneHHblX 3agad.

Wngnkatop MTM-110H ocHaweH aHanoro-umdgpoBbiM npeobpasoBaTteneM, ysnamu Ludpo-OUCKPETHOrO
BbIBOAA, CTOPOXEBbIMW CXeMamu AN KOHTPOMNsA UMKNoB paboTbl Nporpammbl, 3HEProHe3aBUCUMOW MNaMSATbIO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkux napaMeTpoB KOHMUrypaumum n aHHbIX.

BHyTpeHHsa nporpamma mHaunkatopa NWTM-110H dpyHKUMOHMPYET C NOCTOAHHBIM BPEMEHHBLIM LMKIoM. B
Hayane Kaxgoro uukna BHyTpeHHeln paboyen nporpaMmbl CHMTbIBAETCS 3HAYeHME aHanoroBoro BXxoAa,
Nnpov3BOANTCS cuuTbiBaHME M 0OpaboTka knaeBuaTypbl (NnogaBneHne gpebesra n obHapyxeHue OOCTOBEPHOCTH),
npueM KOMaH4 W [aHHblX W3 MocfiefoBaTenbHOro uHTepdenca. [py NOMOLWM 3TMX BXOAHBIX CUrHamnoB
OCYLLECTBMAOTCHA, B COOTBETCTBMM C 3anNpOrpamMMMpOBaHHbIMN (DYHKLUMAMMW U MONb30BaTENbCKMMU NapaMmeTpamm
KOHMrypaumm, Bce pacyeTbl. [locne 3Toro ocywecTenseTcs BbiBOA MHpOpMaLUMN HA aHaMoroBbIA U OUCKPETHbIE
BbIXO4d, WHAWKAUMOHHbIE 3MeMeHTbl, a Takke uKcaumsa BbIYMCNEHHBIX BEMUYMH ANSA pexuma nepejaqu
nocrnegoBaTenbHOro nHTepdgenca.

3.8.1 MNpuHuUMn paboTbl 6NoKOB 06pPabOTKM aHaNOroBoro Bxoaa

B nHaoukatope NTM-110H annapaTHO MOXHO MOAKMIOYUTL OOUH aHanoroBbii BXOAHOW CUrHam, KOTOpbIv
MOXeT ObITb NPUHSAT NEPBLIM U BTOPLIM (PYHKLIMOHAmNbHLIMK 6ri0KaMn HopmManusaumm n maclutabupoBaHus. 3a aToT
OnoK oTBEYaT COOTBETCTBEHHO YpoBHM KOHGUrypaumm AIN1 n AIN2.

AHarnoroBbIN cuUrHan uMmeeT npouenypy o6paboTtku. [laHHasa npouenypa Ucnonb3yeTcs Ans npeacTaBneHns
aHanoroBoro curHana B HeobxoamMmon nosnb3oBaTento oopme (HOPMUPOBAHHBIN CUFHAM B TEXHUYECKUX eauHMLax).
Ha pucyHke 3.4 nokasaHa cxema 00paboTkM aHanoroBoro BXo4a.

Ha pucyHke npuHsATble cnegytolime 0603HaYeHUs:

1. @unbmp umnynscHeix nomex. Vcnonb3yeTcs AN nogaBneHus MMMynbCHbIX nomex. OnpefdenseTcs
napameTtpom AIN1.05 (AIN2.05) «<MakcumansHas gnuTensHOCTb MMMYLCHON noMexu». Ecnn B kakom
nMbo uMKNe W3MEepeHUs TEeXHONMOrM4yeckoro napameTpa OOHapyXeHO ero W3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXU W BbIXOAHOW curHan cdopmupyetcs (C y4eTom
YCPEOHEHUS] U3MEPUTENbHbIX 3HAYEHWIN) MO UCTEYEeHUW YCTAHOBIIEHHONO BPEMEHW AnUTENbHOCTU
nomexu. To ecTb, e€cnu ANUTENbHOCTb M3MEHEeHUs curHana 6Gonblue 3a4aHHOTO Thowexs, TO 3TO
M3MEHEeHMe pacLeHNBaeTCs Kak eCTEeCTBEHHOEe M MNpUMHMMAaeTCs B AanbHenwyio obpaboTky ¢
3a[epXKKON BpeMeHU Tnomexw. PaboTa gaHHOro cunbTpa BHOCUMT AOMOSHUTENbHOE TPaHCMOPTHOE
3anasgpiBaHMe B CMUCTEMY perynupoBaHusi, KOTOpoe PaBHO BenuuuHe napamertpa «MakcumanbHas
ONUTENBHOCTb MMMNYSBCHOW NoMexu». MoaToMy Bcerga HyXHO CTPEMUTLCS MUHUMU3UMPOBATL OAHHbLIN
napameTp.

2. Modynb Hopmanu3ayuu cueHana. ATOT MoAyrfb HOPManuM3yeT BXOAHOW aHanoroBbin curHan. BaxHon
dyHKUMEN AAaHHOTO MOAYMSA €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a gvanasoH, KOTOpbIN YCTaHaBnMBaeTCA Mpu Kanubposke uHAMKaTopa, MoAyIb
NoCbIflaeT CUrHan MHAMKaToOpy O HEAOCTOBEPHOCTW AaHHbIX B kKaHane. [pn 3TOM ecnu curHan Huxe
[vanasoHa M3MeHeHVs Ha LMdpPOBOM aucnnee roput £~ L, npu npesblleHMn AaHHOTO AnanasoHa
Ha Lumdposom ancrinee roput £~ - H. B 06oux criyyasx reHepupyeTcs cobbiThe «pa3pblB MUHAN CBSA3N
C AATYNKOMY.

3. [lapamempsbi kanubposku. OnpedensitoT TOYHOCTb KaHana WM MEeHsIloTCH Mpu 3ameHe AaTuuka unu
nepexode Ha Apyron Tun gartuuka. [MogpoGHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpPUTE B
pa3sgerne NocBsilLeHHOMY KannbpoBkam.

4. OKcrioHeHyuanbHbIl uabmp. PunbTp ncnonb3yeTca Ans MoAasfieHUs Momex, a Takke Ans
nopaeneHuns «gpebesra» MHAMKaALMM (YacTbiX U3MEHEHUIA MoKa3aHWs MHAMKaTopa u3-3a konebaHun
BxogHoro napametpa). Onpepgensietcs napametpom AIN1.04(AIN2.04) «[locTosiHHasa BpeMeHu
LM pOoBOro hunbTpar.

5. Modynb macwmabuposaHusi cuzHana. OTOT MOAYMNb NUMHeapu3upyeT M MaclTabupyeT BXOLHON
CUrHan cornacHo 3afaHHOM Monb3oBaTeneM HOMWHANbHOW CTaTUHECKOW XapakTepuCTVKM AdaTyvka,
KOTOPbIA MOAKMIoYeH K AaHHOMy Bxody. MmeeTcsi B BMAy, 4TO MMEHHO 3Aechb BblbupaeTcs Tvn
MOOKMIOYEHHOTO K KaHany pJdaTumka. Takke B 3TOM MoAayne eCcTb BO3MOXHOCTb W3BIeYeHus
KBagpaTHOro KOpHA M3 BxoAsilero curHana. lNonb3oBaTenb MMeeT BO3MOXHOCTb IMHeapu3oBaTb
curHan no cobCcTBEHHOM KPMBOW NMHeapu3aumm.
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PucyHok 3.4 — briok-cxema ¢hyHKUUOHasbHbIX 6510K08 HoOpManusayuu u MacumabuposaHusi

6. Tabnuua koopOuHam nuHeapu3auyuu cueHana. [aHHas Tabnuua onpegensieT KoopauHaThbl
nosib30BaTeNbCKON NMHeapu3auumn, napaMmeTpbl KOTOPOW 3a4atoTcsa Ha ypoBHe KoHdurypaumm LNX n
LNY.

7. Modynb Koppekyuu aHano2oeo20 exoda. B aTom mopyne curHan, npeobpa3oBaHHbIA B NPeablayLLnx
6rokax, cmelLaeTcs Ha 3afjaHHoe nonb3oBaTtenem (yposeHb COR1 n COR2) 3HauveHue. 3HayeHue
KOpPEKLUM CYMMUPYETCS C BXOOHLIM CUTHANOM WINW BbIMUTAETCS N3 BXOOHOIO CUrHana, B 3aBMCMMOCTM
OT 3HaKa KoapduLMEHTa KOPPEKLIUN.

MpumeyaHue:

1. [pwu BbIOOpPE TNa gaTyuka ¢ 3agaHHbIM AMana3oHOM M3MEpEeHUs, B MOAYINe HOpManu3aumu curHana
napameTpbl BbICTaBMSOTCA aBTOMaTUYECKM U U3MEHEHNE UX 3abNOKMpPOBaHO.

2. Tlpn nHTepdercHoOM BBOAE HAaCTONKM MOAYNS HoOpManusauunm u unbTPOB HE MMEIOT CMbICNa, Tak Kak
curHan no uHTepdeiicy nepegaeTcs cpasy B Modyfb MaclliTabupoBaHus curHana.
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3.8.2 MpuHumMn pa6oTbl PYHKLUNOHaNbHbLIX 61O0KOB

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

B napameTpe matematndeckme yHkumm (FNC1.00 1 FNC2.00) nonb3oBaTtenb BblbMpaeT, kakyio U3 cemu
byHKUMIA Heo6X0AMMO Mcnonb3oBaTb. Bo3aMoxeH BapuaHT He UCMnonb3oBaHWs yHKUMOHaNsHoro 6noka (napameTp
paseH 0000).

MpuHUKMN paboTbl MyHKUMOHaNBHOro 6rnoka npeacTtasneH B Tabnuvue 3.1.

Tabnuua 3.1 — OnncaHusa pyHKUMOHaNbHbIX 61T0KOB

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

| 0000 | He ucnonbayetcs [ DYHKUMOHANbHbLIN 610K OTKMIOYEH

MaTtemaTtunueckas (byHKLlVIﬂ BblYnTaHuA

Mpu wvcnonb3oBaHUM MaTemaTuyeckon YHKUUN “BblYMTaHME”,
0001 3HayeHue BTOPOW U3MEPAEMOW BEMUYMHbI YMHOXEHHOW Ha Ko3ahduUMeHT

k2 BblYMTaAETCA U3 3HAYEHUSA NepBOV U3MepSeMON BENMUYMHBLI YMHOXEHHON

Ha koacpuumeHT K, .

MaTemaTtnyeckas beHKLIVIH CyMMuUpoBaHus

Mpu ncnonssoBaHMn maTtemaTUHeckon yHKUMKU “CyMMUpoBaHue”,
0002 3Ha4YeHne NepBovi M3MEPAEMON BENUYMHBI YMHOXEHHON Ha KO3 rLUNEHT k1
CYyMMUpPYETCH C 3Ha4YeHUeM BTOPON M3MEPSEMON BENUYMHBLI YMHOXEHHON Ha

koacppuumeHT K., .

MaTemartunyeckas beHKLIVIH YMHOXeHusA

Mpu wucnonb3oBaHWM MaTeMaTU4ecko QYHKUUM “YMHOXEHMWE”,
0003 3HauYeHMe NepBoON U3MEPAEMON BEMUYNHBI YMHOXEHHOMN Ha KO3 MULMEHT k1
YMHOXaeTCs CO 3Ha4YeHneM BTOPON N3MepPSIEMON BENTUYUHBI.

MaTemartnyeckas beHKLIVIH AeneHus

Mpn wucnonb3oBaHUM MaTemaTuyeckon pyHKuuM “geneHuve”,
0004 3Ha4YeHne NepBovi M3MEPAEMON BENUYMHBI YMHOXEHHON Ha KO3 rUNEHT k1
AenuTcs Ha 3Ha4YeHne BTOPOW M3MEPAEMON BENNYNHDI.
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MaTtemaTtmyeckasa pyHKLMA MHTErPUPOBaHUsA

Ha ©6nok  wHTerpupoBaHus  nogaeTcs
3Ha4yeHVe TOMbKO OOHOW U3MepsieMoWn BenuuuHbl. Ha
nepBbli  (PyHKUMOHanNbHbIN  OroK  3HavyeHue nepBoW
yHKLMOHaNbHOW BENNYMHBI, a Ha BTOPOW
PYHKUMOHanNbHbIA 61OK 3Ha4YeHWs1 BTOPOW 13MepsieMol
BenuuuHbl. PopMynbl MHTErpanbHOro 3HayeHus Ans
nepBoro 1  BTOPOro  (PyHKUMOHanbHOro  6noka
npeacTaBneHbl HKE:

k1
(FNCLO2) [ py\/]

F 1(FNCI.OO=0005) k2
(FNC1.03)

k1
_ DUENC202) By

F2(FNCZ.OO=OOOS) -
k2(FNCZ.03)

BxopHasa BenunumHa nHTerpanbHoro 6rioka (6riok paboTaeT kak CYeTYUK) Npy 3HayYeHun koadduumeHto k1=1 n k2=1
OOMMKHa MMeTb eduHuLbl u3MepeHus “TexH.ep/vac”. Bbixog wHTerpatopa npu atom OyaeT B “TexH.eq’. Ecnu xe BxogHow
napameTp MMeeT Apyrue eauHuLbl U3MEpEHUs, Toraa WHTerpaTop maclitabupyeTcsi ¢ nomolpto koadduumeHto k1 n k2.

Hanpumep, HyXHO M3MepsATb KONMUYECTBO XMOKOCTW MO ee pacxody, KOTOpbI u3mepsieTcsi B [MS/MuH] Toraa, I'IOAGOPOM

0005
koadppuumeHToB k1=60 1 k2=1 maclutabrupyem uHTerpaTop, a Ha BbIXO4e MOMy4YMM KONUYECTBO XUAKOCTU B [M3].
B tabnuue 3.1.1 npuBegeHbl 3HavyeHus KoadbdumumeHToB K71 1 K2 gna OCHOBHbIX €OuHWL, M3MEepeHust napameTtpa
pacxopna.
Tabnuua 3.1.1 — 3HayeHune koacpdmumeHToB k1 n k2
EavHMLBI UsMEpPEHUsi BXOAHOro napameTpa
1 60 3600 1
1 1 1 24
PyHKUMOHANbHbIV BIOK MMeeT YeTbipe pexuma cbpoca MHTErpanbHbIX 3HAYEHWI:
Tabnuua 3.1.2 — Pexxumbl cbpoca nHTerparnbHbIX 3Ha4YeHUIA
Coépoc Copoc no Copoc c MK
FNC1(2).01 KnaBuiwamu | nepenorn- (perncTpbl
Ve “O HeHUIo 12,13; 14,15)
0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuno unm
0002 | asuwamm <V + <OF * * *
0003 Knasuwamu “¥ + O + = +
MaTtemaTtuyeckasn pyHKLMA M3MepeHue BNaXxHOCTU
Mpu BbIGOPE yHKUMM “BNAXXHOCTL” CUrHam C Cyxoro TepMomeTpa
0006 nocTynaeT Ha NepBbI BXOA, a C BNaXHOro — Ha BTopon. [lanee, no tabnuue

3agaHHon B nporpamme  uHAmkatopa  WTM-110H,  dopmupyetcs
NCUXPOMETPUYECKMM METOAOM 3HAYeHMEe BMaXHOCTW. 3HayYeHus mexay
TOouYKamu, 3afaHHbIMK B Tabnuue, HaxoasTCst METOAOM anmnpoKCMMaLuK.
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3.8.3 NpuHUMN paboTbl 6110Ka CUrHanM3auum

MpvHUMN paGoTel Brioka curHanusauuy nokasaH Ha pucyHke 3.5.

BEPXHUM
YPOBEHb
Peructpsl
napameTpoB ( )
yCTaBoOK
67

Peructp (6)
KBUTUPOBAHUA
ALRM_ACK
Peructp (7)
ALRM_STATE

A

vy

d)OpMMpOBaHI/Ie CurHana curHanumsauumm

PucyHok 3.5 — briok-cxema 6roka cugHanusayuu

KoHTponb Bbixoga napameTpoB 3a rpaHuLbl YCTaBOK CUrHanm3aumm Npon3BoANTCS AN KaXO0N N3 BENUYUH
PV1, PV2 u ans BbixogoB (YHKUMOHamNbHbIX 6nokoB F1 n F2. [Ona kaxgoro M3 3TUX MapameTpoB YCTaBKu
MUHVMMYMa, MakCuMyma 1 ructepesnc 3a4aeTcs Ha YPOBHSIX KOHUrypauum aTux napaMeTpoB. Takke 3TW yCTaBKu
MOXHO 3ajaBaTb 4epe3 MHTepdenc B COOTBETCTBYHIOLIMX pernctpax. COoOTBETCTBYIOLUME PErncTpbl ykasaHbl B
Tabnuue B.1.

MHoukaTopbl Ha nepegHen nNaHemnu nokasbiBalT CUrHaNM3aumio TOro napameTpa, KOTOpbI BbIBOAUTCH Ha
uncposort aucnnenr. CocTosHMe curHanusauum BCeX napameTpoB 3anucbiBaeTcs B obwuin permctp 7 u
cpabaTtbiBaHME 3anoMMHaeTCA Ha COOTBETCTBYIOLLEM MHAMKATOPE NepeaHel NaHenu Jaxe nocne BxoAa 3HayeHus
B HopMy. CrrHanmaaums MoxeT 6biTb KBUTMpOBaHa (copolueHa) ¢ NoMoLLbio knasuwwn [A].

CvrHanmsaums MoxXeT ObITb C KBUTUpPOBaHWeM U1 6e3. Ecrnin napameTp oTobpaxeHuss curHanusaumm BoibpaH
ALRM.00=0001 (c kBMTMpOBaHWEM), TO MPW MNPEBbILIEHUN U3MEPAEMOWN BENUYMHON YCTABOK CUrHanusauum B
pPerncTp COCTOSIHUSA CUrHanuM3auum 3anucbiBaeTcs «1» U uHAMKaTop CurHanusauum HaudmHaeT muratb. B peructpe
KBuTMpoBaHusa Haxogutca «0». Korga onepaTtop 3ameTun BbIXOA napameTpa 3a YCTaBKM CUrHanuMsaumm OH MOXeT
KBUTMPOBATbL CUrHam Kak C nepegHen navenwu knasuwen [A] (B peructp kButupoBaHusA «1» 3anucbiBaeTcs
aBTOMaTM4eCKn), Tak U Yepe3 MHTepdenc c BEpXHEro YpPOoBHS, 3anncas B PErMcTp COCTOSHUE KBUTUPOBaHNS «1».

3.8.4 MpuHUMN paboTbl OKOH OTOOpaXeHUs

OKHO OTOBPaKeHNs COCTOUT M3 LMPOBOro Ancnnes, NMMHENHOro NHANKATOpa, MHAMKATOPOB CUrHanNM3auum
N MHAMKATOPOB AUCKPETHBIX BbIXOAOB.

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

Mpn BoiGope WND1.00 (WND2.00)=0000 nony4yaeM OfHOKaHanbHbIM MHAWKATOP. TO eCTb Ha undpoBow
AVCNnen BbiBOOUTBCA MapameTp nepBoro yHKUMOHanbHOro 6roka Hopmanu3auum u macwrtabuposaHus PV1
(pucyHok 3.6). B aTOM cnyyae nonoxeHne AeuuManbHOrO pasfenutens, HayanbHOe WM KOHEeYHOe 3HayeHuwe
AvanasoHa oTobpakeHuns 6epyTcs U3 napameTpoB HAaCTPOMKM NEepPBOro aHanoroBoro Bxoga. Ha ypoBHe HacTpouiku
MepBOro OkHa OTOOpaXeHWs MOXHO 3ajaTb MeToA MHAMKauuM (CermeHT, ructorpamma, ructorpamma c «O0» mo
CpeavHe) U TOYHOCTb MUHENHOW wuHAWKauuw. [MapameTpbl HACTPOMKM BTOPOrO OKHa oOTobpaxeHus He OyayT
3aeCTBOBaHbI.

[na oTobpaxeHnss 0QHOro OKHa, HO C COBCTBEHHbIMM HacTpolkamu LMdPOBOro Agucnnes Heobxoanmo
Bblbpate napametp WND1.00=0001 — opHO OkHO oOTOOpaxeHus (pucyHok 3.6). B atom cnyyae 6ymyt
3a4encTBOBaHbl BCe HAaCTPOWKKN ypoBHSA koHurypauun WND1.
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Mpn HeobxoaMMoCcTM ABYX OKOH OTOOpaxeHust napameTp “KonmyecTBO OKOH” Bblbupaetca WND1.00
(WND2.00)=0002(pucyHok 3.6). MNMpu atom byay 3agencTBOBaHbl BCE HACTPONKM YPOBHEWN KOH(IUIypaLMm ABYX OKOH
oTobpaxeHus. MepekmiodeHne MeXay OKHaMM B pexume poboTa MpoucxoauT npu HaxaTum knasuwn [O].

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

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

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

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

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

WND 1.00 =0000 WND 1.00 =0002
WND 1.00
/ WND {)2 \ yD 1.03
WND 1.00 =
A 0001 A
\4 v
@0 @0
/duo oToOpaxeHus 1
7
WND 1.01
WND 1.02 WND 1.03
/ WND 2.02 © }VND 2.03
AIN ~
A A
v \4
@0 ® 0
O.quf OKHO OTOGpPaXeHus ) /OIK HO OroBpaKEHIs 2
/ WND 2.01
WND 1.01

PucyHok 3.6 — briok-cxema ebl6opa BapuaHTOB OTOGpaXKeHUs! 3MepUTENbHOIO NapaMeTpa

3.9 MpuHUMN paboTbl TIOrMYECcKoOro yctpomcrea

Jlornyeckoe ycTpoicTBO UMEET cneaytoLme yHKUmK:
e KOMnapaTop (YCTPONCTBO CPaBHEHWS);
® curHanusaTtop;
® [1BYXMO3ULMOHHBIA PErynsTop.

HacTpoliku nornyeckoro yCTponcTBa Npov3BOAATCA Ha YPOBHE HAaCTPOWKN AUCKPETHBIX BbIXOO0B.

MprHUMN paboTbl NOrMYeckoro yCTPOMCTBa NokasaH Ha pucyHke 3.7. B nyHkTte meHio DOT1.01(DOT2.01)
BblIOMpaeTCa MCTOYHWMK aHanoroBOro CwWrHana Ans ynpaeneHus OUCKPeTHbIM BbixogoM. Ha pucyHke 3.7, ons
npumepa, WCTOYHUKOM YMpaBfeHWs NepBbiM AUCKPEeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenuyvHa
obpaboTaHHas BTOpPbIM (PyHKUMOHaNbHLIM 6MOKOM HOpManu3auunm u MacwTtabupoBaHus, a Ans BTOPOro
ONCKPETHOrO BbIXOAA — BbIXOA MEePBOro PyHKUMOHanbLHOro 6noka.

B nyHkTe meHio DOT1.00(DOT2.00) BuibrpaeTcsa normka paboTsl normyeckoro yctponcrasa. Ha pucyHke 3.7
nokasaHo kak pabortaeT komnapaTtop - 8 30He MIN-MAX n 6onswe MAX. [Ina nepsoro cnyyas cpopmMmupyeTcs Ha
BbIXOZE rormyeckas eavHuua, Korga BXOL4HOW curHan Haxogutcst mexay yctaskamy MIN n MAX. 3HayeHune aTnx
yCTaBOK 3afjaeTcsd B nyHkTax meHiwo DOT1.03..05(DOT2.03..05). Bo BTOpOoMm crnyyae dopmMmupyeTcs eguHuua Ha
BbIXoAe Toraa, Koraa BXogHow curHan npesbiwaeT yctasky MAX.

CpabaTbiBaHue 3anomuHaeTcs Ha cooTseTtcTBytoweM uHgukatope (MIN wnnn MAX) nepegHer naHenwu
[axe nocne Bxoda 3HaveHus napameTtpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpoBaHa (cbpolueHa) c
NMoMOLLbo Knasuwwin [A].
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Jlornyeckoe ycTponcTeo 1
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PucyHok 3.7 —=[Quazpamma pobomabi 5io2u4yeckux ycmpoulicme

YnpaBnaTe NOMMYECKMM YCTPOWCTBOM (€ro OTKITIOYEHWEM), OOOOLLEHHON curHanm3aumern MOXHO Takke
yepes UHTepAEeic.

BbIxogHONM cyvrHan norm4eckoro yCTpomcTBa MOXeT ObiTb CTAaTUYECKUM MITN UMMYTbCHBIM (QUHAMUYECKMM)
C 3agjaHHoM AnvHoum wumnynbca. [Npu cTtaTtMyeckom BbIXOAHOM CUrHane rorMyeckoe YCTPOWCTBO hopMupyeT
NOrMYECKY0 eAMHULY Ha NPOTSXKEHUM BPEMEHW, KOrAa napamMeTp BXOAWUT B 30HY 3a[jlaHHY0 NOrvkon paboTtsl. A npu
UMMNYNbCHOM BbIXOAHOM CUrHamne ANuHa BbIXOOHOrO MMMynbca 3ajaeTtcs B nyHkTe meHwo DOT1.02(DOT2.02). Ha
pucyHke 3.7 UMNYNbCHbIA curHan n3obpaxeH cepon 3anmMBKOM CO BpEMEHEM ANMTENbHOCTU umnynbca T.

Bobixoa norunyeckoro yctponctea (0/1) nogaeTcsa Ha AUCKPETHBIN BbIXOA, KOTOPbIA (hOpMUpPYyeT COCTOsSHUE
pene BbIKI/BKJIl. Takke 3HayeHuWe BbIXOAa MOMMYECKOrO YCTPOWCTBA 3anucbiBalOTCA B peructpel 4 un 5
(cm.Tabn.B.1).
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUA NP1 UCNOSIb3OBaHMUN NHAMKaTOpa

4.1.1 MecTo ycTaHoBku unamnkaTopa MTM-110H gomkHO oTBeYaTb Creayowmm YCrnoBusiM:

- obecneymBatb yaobOHbIe yCnoBus Anst 06CnyXMBaHUSA U AEMOHTaxa;

- TemnepaTtypa W OTHOCMTENbHAsd BMNAXHOCTb OKPYXalLlero BO3gyxa [AOfKHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOTO UCTIONTHEHUS MHAMKATOPA;

- OKpyXarLlas cpefa He AOMKHa codepXaTb TOKOMPOBOASALMX NPUMECEN, a Takke npuMecen, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen uHANKaTopa;

- HanpPsPKEHHOCTb MarHWTHBIX NMONEN, BbI3BaHHbIX BHELLUHVMMW UCTOYHUKAMM NepeMEHHOro Toka Yactoton 50
"4 MNK BbI3BaHHbLIX BHELUHUMW UCTOYHUKAMK MOCTOSIHHOTO TOKa, He AoImkHa npesbiwaTtb 400 A/wm;

- napameTpbl BUOpauumn A0MKHbI COOTBETCTBOBATL MCMONHEHUI0 5 cornacHo FTOCT 22261.

4.1.2 MNpw akcnnyaTaumn nHgukaTopa Heobxo4nUMO UCKMNIYNTL:
- nornagaHne TOKONPOBOAALLEN NbINN UKW XUAKOCTU BHYTPb MHANKATOPA;
- Hanu4mne NOCTOPOHHMX NpeamMeToB BONM3N nHankaTopa, yXyALlatowmx ero eCTECTBEHHOE OXnaXaeHue.

4.1.3 Bo Bpems akcnsyaTauuM Heo6XoauMo crieauTb 3a Tem, YToObl NOACOeAVMHEHHbIE K U34envio NpoBoda
He nepenamMbIBanucb B MECTax KOHTaKTa ¢ KNeMMaMu 1 He UMENV NOBPEXOEHUIA U30NALIMN.

4.2 MNoaroToBKa HAUKATOpPa K Ucnonb3oBaHuio. TpeboBaHUA K MECTY YCTaHOBKMU
4.2.1 OcBoboaute usaenume oT ynakoBKU.

4.2.2 TlMepen Hayanom MOHTaXa MHOUKATopa HEOOXOOUMO BbIMOMHUTL BHELHWUA OcMoTp. [pyu 3ToM
06paTuTb 0CO6EHHOE BHUMAHWE Ha YUCTOTY NMOBEPXHOCTU, MApKUPOBKM U OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHUNA.

4.2.3 NHamkaTtop MTM-110H paccuntaH Ha MOHTaX Ha BEPTUKaribHON NaHenmn aneKTPOLLUTOB.

4.2.4 WNnaukaTop [OMMKEH YCTaHaBnuMBaTbCA B 3aKpbiTOM B3pbiBoOe3onacHoM u noxapobesonacHoM
nomMelleHnn. Mcnonb3ynte nHaukaTop npu TemnepaTtype W BnaxHOCTW, oTBevawwmnx TpeboBaHUsAM u ycrnoBusaM
aKcnnyaTauun ykazaHHbIM B rmaBe 1.3 HacToALWwen MHCTPYKLMK.

4.2.5 He 3arpomoxpgainiTe NpocTpaHCTBO BOKPYr YCTPOWCTBa AN HOpManbHoro tennoobmeHa. OTBeguTe
[OCTaTOYHO MecTa 1S eCTECTBEHHOW BEHTUMAUMM YCTpoNCTBa. He 3akpbiBaiiTe BEHTUNSALMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTponcTBa. Ecnu vHamkaTtop noaBepraeTcs HarpeBaHWio, AN ero OXNaX4eHUsa OO TeMnepaTtypbl HUXe
70°C ucnonb3ynTe BEHTUNATOP.

426 TabaputHble W npucoegnHuTenbHble pa3mepbl  uHavkatopa WTM-110H npuBegeHbl B
npunoxexunn A.

4.3 CoeguHeHue ¢ BHELWWHUMU yCTpOﬁCTBaMM. BxogHble 1 BbIXOAHbIE Lenu

4.3.1 BHUMAHME!!! Tpwn nogkntoyeHmumn nuankatopa NTM-110H cobniopgath ykazaHusa mep 6e3onacHoCTr
pasgena 6.2 HacToALEN UHCTPYKLUUK.

4.3.2 KabGenbHble cBa3M, coeauHsiowme wuHankatop WTM-110H, nogkniovaroTcs 4epes  Knemmbl
COEAMHUTENbBHbIX pPasbeMOB B COOTBETCTBMM C TpeboBaHusiMM  pencteyowmx "lMpaBun  ycTponcTea
ANEeKTPOYyCTaHOBOK".

4.3.3 lNMoakntoyeHne BxoaoB-Bbixogos K nuankatopy MTM-110H npon3Boadat B COOTBETCTBUM CO CXEMaMM
BHELLUHMUX COeAVHEHWI, NpUBEAEHHbIX B NpunoxexHumn b.

4.3.4 Tlpn NOAKNMIOYEHUN NWHUA CBA3N K BXOOHbIM M BbIXOOHBIM KNEeMMaMm MpuHMManTe Mepbl Mo
YMEHbLUEHVNIO BMWSHUS HaBEeAEHHbIX LUYMOB: UCHO/b3ylme BXOAHble W (UMW) BbIXOAHbIE LUYMOMOAABNSOWMNE
GunbTpbl ANA MHAMKaTOpa (B T.4. CeTeBble), LWyMOnogasnsoowme unbTpbl ANS nNepudepunHbIX YCTPONCTB,
ncnonb3ynTe BHyTPeHHUE LUndpoBble PUrbTPbl aHanoroBbix BXoAoB nHavkatopa MTM-110H.

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

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

4.3.8 Mopakntovanite cTrabmnmsatopbl Unu Wwymonodasnsowme punbTpbl K NEpUPEpPUnHbIM YCTPONCTBaM,
reHepVpYOLWUM  3MEeKTPOMArHUTHble U UMMYyNbCHblE MOMEexXW (B YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
corneHouaam, MarHUTHbIM KaTyLlKkam U ApYrMM yCTPONCTBaM, UMEIOLLMM U3NyYaloLmne KOMMOHEHTHI).

4.4 NMoaknoyeHne 3NeKTPONUTaAHNA GNOKOB

441 BHUMAHMUE!!! Tlpn NOAKMYEHUN SMEKTPONUTAHUS WHOMKATOPOB COOMAaTh ykasaHus Mep
6e3onacHocTM pasgena 6.2 HacTosILero pykoBoAcTea.

4.4.2 [nsa obGecnevyeHns cTtabunbHon paboTbl obopyAoBaHWMA KonebaHus HanpsXKeHUs U YacToTbl
nuTatoLWwen 3NeKTPoceTn AOMKHBI HAXOAUTLCS B Npeaenax TexHnyecknx TpebosaHui, ykasaHHbIx B pasgene 1.3, a
AN KaXgoro CoCTaBSAOWEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM C UX PYKOBOACTBaMM No akcnnyataumn. [Mpu
HeobxoAMMOCTHW, ANA HenpepbiBHbIX TEXHOMOrMYEeCKMX MpoLeccoB, AOMkHa ObiTb MpegycMoTpeHa 3awmta oT
OTKIIOYEHMSA (MK BbIXOAA U3 CTPOS) CUCTEMbI MOAAYMN ANEKTPONUTAHUS — YCTAaHOBKOW MCTOYHMKOB BecnepebonHoro
nMTaHus.

443 [Ona vHOUKATOPOB C WUCMOMHEHMEM ANd NUTaHus OT ceTu nepeMeHHoro Toka 220B. [lMpoBoga
ANEeKTponNuTaHna ceTn nepemeHHoro Toka 220B nogkntoyatoTcsl paseMHbIM COeauHUTENEM, PacrnonoXeHHbIM Ha
3agHen naHenun nHamkartopa.

4.4.4 YctaHaBnvBas LUYMOMNOAABNAAOWMNA PUNBTP (CUrHaNbHBIA U CeTEBON), 0693aTENbHO YTOYHUTE €ro
napameTpbl (UCMOMb3yeMoe HanpskeHue M nponyckaemble Toku). Pacnonarante wnbTp Kak MOXHO Gnvxe K
WHAMKaTOPY.

4.5 KoHdurypauma mHaukaTtopa

4.5.1 Nnankatopbl MTM-110H KoHMrypmpyloTcs nNpy NOMOLUM NepeaHe NaHenu nHamkatopa unm vyepes
ranbBaHuWyeckn pasgeneHHbin nHtepdenc RS-485 (mpoTtokon ModBus), 4To no3BonsgeT Takke MCnonb30oBaTb
npubop B kayecTBe yAarneHHoro nHamkaTopa npu paboTe B COBpeMeEHHbIX CETAX ynpasneHus u cbopa nHpopmaumm.

4.5.2 MNapameTpbl KOHUurypauum niankatopa MTM-110H coxpaHsiloTca B 9HEpProHe3aBMCMMOW NaMATH.

4,53 Tporpamma koHdurypaumm wuHamkatopa WTM-110H pomkHa ObiTb cOCTaBneHa 3apaHee U
ochopmneHa B Buae Tabnuubl (CM. npunoxenue IN), 4To n3daeBuT nonb3oBaTens oT oWnbOK Npu BBOAE NapamMeTpoB
KOHUrypaumm.

4.5.4 HasHauyeHve anmeMeHTOB nepefHen naHenu, HasHayeHwe CBETOAMOOHbIX WHAMKATOPOB W KNaBuLU
npeacTaBrieHo B COOTBETCTBYOLMNX pa3aenax rmasbl 3. MNopagok KoHdurypaumm nsnoxeH Huxe B pasgene 4.7.

4.6 Pexxum PABOTA

WHaukaTop nepexoauT Ha 3TOT PEXMM BCSIKMIA pa3, KOraa BKMHOYaETCs NUTaHue.

M3 aTOro pexunma MOXHO NepenTN B PEXUM KOHUIYpaLMM U HAaCTPOEK.

Bonee pgetanbHO pexuM paboThbl, PeXVM 3alWTbl U PEXMM KOHUrypaumm onucaHbl B MOCMeayHLLMX
pasgenax gaHHoln rnasbl. [uarpaMmma pexumoB paboTbl, 3almThl U HAcTpoek uHamnkatopa MTM-110H npuBeaeHa
Ha pucyHke 4.1.

B npouyecce pa6omb/ MOXHO OCYLLECTBMSATb MOHUTOPUHT, T.€. BU3yaNnbHO OTCIEXMBaTb TEXHONOMMYECKUn
napameTp. Kpome TOro, MOXHO OTCneXuBaTb Ha CBETOOAMOOHbIX WHAMKATOpax CurHanbl TEeXHOMNornyeckomn
CUrHanu3aumm nNpu NPeBbILLIEHUN BEPXHErO UMM HWXKHETo NpeaenoB OTKIIOHEHUA. Tak e C MOMOLLbI0 CBETOANOAHBIX
MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSIHNEM ANCKPETHbIX BbIXOO0B.
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PucyHok 4.1 - [Juazpamma pexxumos pabomsi u Hacmpoliku uHOukamopa UTM-110H

B wuHgukatope UTM-110H B pabouvem pexvmme MoxeT ObiTb OQHO WNM ABa HacTpamMBaeMmblX OKHa
oTobpaxeHuss, nubo yHKUMA OToOpaxeHMss oOfHOKaHanbHOro wuHavkatopa (cMm. pasgen 3.8.4). CwmeHa
NpoOCMaTPUBAHIS OKHA OTOBPaXKEHNA OCYLLIECTBNAETCS KPAaTKOBPEMEHHLIM HaxaTveM knasuiin MEHIO [O1].

4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoLlblo 3TOr0 pexvma BBOAAT napameTpbl uHamkatopa UTM-110H, napameTtpbl curHanusaumm
OTKMOHEHWW, napameTpbl WAbTpa, MapaMeTpbl TWNa BXoAda, MNapameTpbl KanubpoBKM, MapamMeTpbl
yHKUMOHaNbHbIX 610KOB, MapaMeTpbl OKOH OTOBPaXeHWs, NapamMeTpbl BbIXOA0B U CUCTEMHbIE NapameTpbl.

e Kaxxgoe 3ajlaHHOe 3HavYeHue (3MEMEHT HaCTPONKM) B pexnme KoHpurypauum HasbiBaeTcs "napameTpom”.

e [MapameTpbl, ucnonb3yemsle B nHamkatope NTM-110H, crpynnupoBaHbl B ypOBHM U NpeacTaBreHbl Ha
AnarpaMmme — CM. PUCYHOK 4.2.

amtorg.com.ru
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PucyHok 4.2 - [Juaepamma yposHel pexxuma KoOHghuaypayuu u Hacmpoek
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4.7.1 BbI30B pexnma KoHdurypawlmm u HacTpoek

1. BbI30B ypOBHeW KOHurypauum n HacTpoek ocyliectensetcs us pexvma PABOTA gnuteneHbiv, 6onee
3-x cekyH/, HaxxaTuem knasuium [O].
2. MNocne atoro Ha aucnnen NMAPAMETP BbiBoguTcs MeHo BBoga napons: «P 00».
3. C nomowpto knasuw nporpammuposaHus ¥ BBecTM naponb: « P 02» n kpaTKOBPEeMEHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEPHO — MHAMKATOP NepengeT B pexum UHOUKayuu.
Ecnu naponb BBeAeH BEPHO - TO UHAUKATOP NEPENaET B pexuM KOHguaypayuu.

Pexum KoHpurypauum otnnyaeTcs oT pexvMa NHAMKauum Tem, Y4T0 B JAHHOM PeXuMe 3HaveHus
napameTpoB BbIBOAATCS Ha LMPOBON ANCTNEN B MUSAIOWEM PEXNME.

4. Ha undposom gucnnee nosiBUTcs HasBaHue ypoBHs koHdurypauum: AIN1T...LOAD - «A in I»...«L afd».

5. Mocne BbIGOpa HYXHOTO YPOBHS HYXHO HaXaTb KpaTKOBPEMEHHO Knasuiuy noateepxaerus [O].

6. BblibpaB HeoOGXOAUMBIA MYHKT MeHi0 knaBuwamu A Y, ans mogudwukauum napameTpa Heobxogumo
CHOBa KpaTKOBPeMEeHHO HaxaTb knasuuy [O1].

7. Ha undposom ancnnee B muzarnuweM pexumMe BbliBEAETCS 3HaveHWe napameTtpa BblbpaHHOro MyHkTa
MEHIO: Hanpumep, «0001».

8. C nomoLybto knasuiw nporpammupoBaHns A ¥, npyu Heo6xo4nMMOCTU, NPON3BECTU M3MEHEHME 3HaYeHNs
BbIGPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [O] — uHOMKaTop CHOBa nepelaeTr B PexXuM
KOHMrypaumm — Ha undpoBOM AUCTINee NOSBUTCA HOMEP MPEXHEro BbIOpaHHOIo MyHKTa MEHIO.

9. C nomoLLpbio knasuw nporpamMmmpoBaHvs A ¥ yCTaHOBUTL Crieayowuii HeobxoanmMbln Ans M3MEHeHWs
MYHKT MEHI0, U T.A4. MOKa BCe HeobXoAnMble NapaMeTpbl Ha AaHHOM YPOBHE KOHMrypaummn He 6yayT U3MeHeHb!.

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

11. Janee BbiGpaTth crefyoLlen ypoBeHb KOHUrypaumm, KOTOpbIA HY)XHO M3MEHUTb. MMOBTOPUTL MYHKT
5-10. M Tak go Tex nop, noka He 6yayT N3MeHEeHbI BCE HYXHble YPOBHU KOHUrypaumu.

12. BbizBaTb ypoBeHb SAVE «5Auf» M coxpaHuTb Bce U3MEHEHHble 3HayYeHWsl B 3HeproHesaBUCHUMON
namatn. [pn coxpaHeHun napameTpoB B 3SHEProHe3aBWCMMOW NaMSATW BbIXO4 W3 YPOBHSA KOH(urypauum
OCYLLECTBMNAETCH aBTOMaTUYECKN.

13. Ecnn u3MeHeHHble napameTpbl He COXPaHAITCA B SHEpProHe3aBWCMMOW NamsATh (napameTpel
COXPaHAIOTCHA B ONepaTUBHON NamsATH) BbIXOA U3 pexuma KoHUrypauum ocyLLecTBnsaeTca AnuTeneHbiM, 6onee 3-x
cekyHa, HaxaTtveM knaeuium [O] unm no NcTeYeHn BpeMeHn 2-X MUHYT.

4.7.2 BnoK KOHTpOnNs oWnb0oK

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

2) «Owmnbka KanMbpoBKM» — MapameTpbl KanMBPOBKM BLIXOAAT 3a AOMYCTVMbIN AMAMNA30H.

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

WHonkaums paHHoW OWwuMbKM BO3MOXHa Tomnbko B pexume KOHOUIMYPALIMA. Tpu  Hanuumm
COOTBETCTBEHHOW OLUMOKM BKIIOYAETCA COOTBETCTBEHHbIE MHAMKATOPbl A — BepxHui npegen curHana AUT BHe
ponyctumoro AnanasoHa, Y - HWxHWUIA npepen curdana AL BHe gonycTumoro ananasoHa.

3) «Ownbka nonb3oBaTensa» npu Kanubposke MMeeT MeCcTO Npu NonuTke 3adaTb NapameTpbl, KOTOpbie
BbIXOAAT 3a 4ONYCTMMbIN AManasoH ANSA AAHHOIO TUna BXOAHOro curHana. MaeHtnouumpyetcsa coobenne ErrC Ha
oncnnee NAPAMETP

Coobluenne ErrC KeuTMpyeTCca NOBTOPHLIM HaxaTvuem knasuium [O].

Bo3moXxHble NPUYnHBLI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOPaAHHOIO TMNa BXOAHOIO CUrHana yCTaHOBIEHHLIM NepeMblYKaMm;

- He npoBoAunach kannbposka.
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4.7.3 HasHa4yeHue ypoBHen KOHdUrypaumm

Tabnuua 4.1 HasHavyeHne 1 nHanKauus ypoBHeEW KOHUrypaumm

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

OpauHaTbl (Y) ONopHbIX TOYEK NMHeapusaunm curHana
noaaBaemMoro Ha nepBbIvi PYHKUMOHaNbHbIA 6ok LNY1
HopManusaummn 1 mactabupoBaHus

Abcuucenbl (X) onopHbIX TOYEK NUHeapusaumm curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamMbHbIN 6ok LNX2
HopManusaummn 1 mactabupoBaHus

OpauHaTbl (Y) ONOopHbIX TOYEK NHeapusaunm curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamMbHbIN 6ok LNY2
HopManu3aumm 1 maclTabupoBaHus
KanubpoBka curHana nogasaemoro Ha nepBbii

Ha3HaueHue ypoBHs HasBaHue Muoukauma
HacTpoiika napameTpoB Nepeoro dyHKLMOHaNbLHOro Groka AIN1 H
HopManu3aumm 1 mactTabupoBaHus 1
HacTpolika napameTpoB BTOporo yHKUMOHanbHoro 6rnoka
AIN2
HOPManu3aLmm U MacliTabnuposaHus | 117
HacTpolika napameTpoB dyHKLUMOHanbHoro 6rioka Ne1 FNC1 ’l— ,—, ,’:
HacTpolika napameTpoB dyHKLMOHanbHoro 6noka Ne2 FNC2 ’: ,—, ,’_
Hactpoiika napameTtpoB aHanorosoro Bbixoga AO
AOT
(ncnonb3yeTcs Npu yCrioBun 3akasa onumu) D
HacTpolika napameTpoB guckpetHoro Beixoga DO1 DOT1 t
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 DOT2 t
HacTpolika napameTpoB okHa oTobpaxeHusi Ne1 WND1 d
HacTpolika napameTpoB okHa oTobpaxeHuss Ne2 WND2 d
HacTpolika napameTpoB curHanusauum ALRM ,—
LJ
LJ

o e e regy ) cioe o

IOuwyoo o (/o 2|23 (2 T2 20D o@D

|1 1 S I o I R O

dyHKUMOHaNbHbIN 610K HopManusauum n CLH |

MacLuTabrpoBaHus

Koppekuus curHana nogaBsaemMoro Ha nepBbliii

dyHKUMOHaNbHbIN 610K HOpManusauum n COR1 ‘—

MacLuTabrpoBaHus

KanunbpoBka curHana nogaBaemoro Ha BTOpOW

yHKLUMOHanNbHbIN 610K HopManusauum n CLI2 |

MacLuTabrpoBaHus

Koppekuusi curHana nogasaemMoro Ha BTOPOM

PyHKLMOHaNbHbIN 610K HopManusauum u COR2 '

MacLuTabrpoBaHus

Kann6poska aHanoroeoro Bbixoga AO |
CALO

(ncnonb3yeTcs Npu ycrioBUn 3akasa onumu) R

O6wwue napameTpbl SYS 5

CoxpaHeHve napameTpoB SAVE 5 LJ

3arpyska napameTpoB LOAD L D H d

B panbHewwem no TekcTy pykoBOACTBa MAET CCbinka Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3saHue YPOBHA, a YY — Homep nyHKTa MeHI0 (CMOTPU PUCYHOK 4.2).
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4.7.4 dukcnpoBaHue HacTpoeK

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

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

e Ecnv B pexvume KoHdUrypaumm u HacTpoek Obin Bbi3BaH napameTp Ans Moaudukauum, n He
HaXkuMmanacbh HU oHa M3 KINaBuL B TEYEHUE OKOJSI0 2-X MUHYT, nHamkatop nepenget B pexum PABOTA. [axe ecnu
napameTp 6bin MOANMMLMPOBAH U He Haxumanack knasuiua [Q], To B TeyeHMe OKOMo 2-X MUHYT, MHAWKATOP
nepenget B pexxum PABOTA v nsmeHenne He 6ydem 3aghukcuposaHo.

e Heobxodumo nomMHUMBb, 4YTO MNocne npoBedeHus Moaudmkauum HeobxogMmo NpPOM3BECTU 3anuch
napameTpoB (KO3(PPULMEHTOB) B IHEPrOHE3ABMUCUMYIO NamsATh (CM. pa3gen 4.7.5), B TPOTUBHOM crny4vae BBeAeHHas
WHGOpMaUusi He ByoeT coxpaHeHa Npu OTKIMIOYEHUN NUTAHUS MHOUKATOpa.

4.7.5 Pa3pelueHue KoH(puUrypmpoBaHua nuiaukatopa no cetmn ModBus. 3anucb napameTpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 3HEProHe3aBMCMMOMN NaMATH.

KoHdwmrypupoBaHne nHgmkaTopa Nnpou3BoanTCs Kak ¢ NnepegHen naHenu uHamkaTopa, Tak U Mo NpoToKony
ModBus (RTU). Yepes mnHTepdelnc KOHUIypMpoBaHMe NPOM3BOAUTCS C MOMOLLBIO MPOrPaMMHOIO MpPUIOXeHUs
MUK-koHdurypaTtop (pacnpocTtpaHsietcss 6ecrnnatHo) unu yepes SCADA cuctemy.

Ona Toro u4Ttobbl M36exaTb He CaHKUMOHWPOBAHHOIMO W3MEHEHWs MapameTpoB KOHUrypauum 4vepes
UHTEpPdENC CyLLeCTBYeT ypo8eHb 3awumbl OOCTYNa K peructpam KoHdwurypaumu. 3anpetuTb Mnu paspelunTb
AOCTYM K 3TUM perncTpamMm MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOHUrypaLmm nHavkatopa.

4.7.5.1 Pa3peweHus koHdurypupoBaHus no cetn ModBus.

PaspelueHunsa koHdpurypmposaHms no cetn ModBus paspeluaeTca Ha BEpXHEM ypOBHE 3anncbio B PEFUCTP
16 3HayeHus «1». Ecnn B aTom pernctpe HaxoamTcsa «0», TO KOHUIyprpoBaHne Ha BEPXHEM YPOBHE 3arnpeLleHo.

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

HeobxooMMO MOMHUTB, YTO MOCME 3arpy3ku KoHdurypaumm no cetu, Heobxoaumo caenaTb 3anucb
napameTpoB B 3HEPro3aBNCMMOWN NaMATU.

4.7.5.2 3anncb NapameTpoB B 3HEProHe3aBUCUMYIO NaMATb.

3anncb NnapaMeTpoB B 3HEPrOHE3ABUCUMYIO NaMATb 11pou3800umcs criegyowmum obpasom:

1) npon3BecT MoaudmrKauuo Bcex HeO6XoaNMbIX NapameTpoB.

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

3) HaxaTb knasuwy [O].

4) Ha gucnnee MAPAMETP nosBeaTcsa cumBonbl "Su u”, ykasbiBasg 0 TOM, YTO MPOUCXOAMT onepauust
3anncu B 3HEProHe3aBMCMMYO NaMATb.

5) nocne ykasaHHbIX onepauun GyaeT npousBedeHa 3anucb BCeX MOANMULMPOBAHHLIX NapameTpoB B
3HEeproHesaBMCMMYIO namsaTb. locne nposefeHus 3anvucu napameTpoB uHAaukaTop nepenaet B pexum PABOTA.
Mocne 3anucu napametp SAVE.01 aBTOmMaTuyeckn yctaHaBnmBaeTtcs B 0000.

4.7.5.3 3arpy3ka napamMeTpoOB M3 3HePro3aBMCUMON NaMATH.

[Ins 3arpy3kn napameTpoB HAacTPOeK Nnomnb3oBaTens Heo6XxoanMMmo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.01=0001,

2) HaxaTb knasuuy [O],

3) Ha gucnnee NMAPAMETP nossatca cumsonsl " Ld u", ykaselBas 0 TOM, 4TO nNpoucxoauT onepauums
3arpysku nonb3oBaTeNbCKUX HACTPOEK.

4) nocne ykasaHHbIX onepauun OyayT 3arpyxeHbl BCe MNomnb3oBaTenbCkue HacTpouku. locne 3sarpysku
napameTtp LOAD.01 aBTomMaTnyeckn yctaHaBnmBaeTtcst B 0000.

4.8 3arpy3Kka 3aBOACKMX HaCTPOEK MHAMKaTopa

[ns 3arpy3ku napamMeTpoB HACTPOWKW NpeanpuaTUa U3rotoBuTens (ycTaHOBKa 3aBOACKUX 3HAYEHWi no-
YMOJN4YaHUi0) Heobxoanmo:

1) ycTaHOBUTL 3Ha4eHus napameTpa LOAD.02=0001,

2) HaxaTb knasuwy [O],

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

4) nocne ykasaHHbIX onepauuii 6yayT 3arpyxeHbl BCe 3aBOACKME HacTpouiku. Mocne sarpysku napameTp
LOAD.02 aBTomaTtnyecku yctaHasnusaetca B 0000.

Heob6xo0umo noMHUMB:

1) 4TO Mocne 3arpysku HacTPOeK MUp HeoBGXOAMMOCTU HeoBGXOAUMO MPOWM3BECTW 3anUChb NapameTpoB B
3HEproHesaBNCUMYO NaMsATb (CM. pasgen 4.7.6), B MPOTMBHOM Ccriyyae 3arpykeHHasi MHGopMauus He OyaeT
coxpaHeHa npu OTKINIOYEHUN MUTaAHUS nHOUKaTopa;

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

4.9 NMopsapnok HaCTPOMKKN aHaNoOroBoro Bxoga v aHanoroBoro Boixoga

Mpu HacTpolike N NepecTpoiike ¢ OQHOro TMNa BXOAHOrO CUrHana Ha gpyron Tun, Heo6xoaumo NpuBecTU B
COOTBETCTBME CreayoLlee:

- NnapameTpbl MEHI0 KOHUrypaLum, oTeevatoLme Tuny BXOAHOro curHana,

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

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

Tabnuvua 4.2 — lNMonoxeHns nepemMblvek A8 pa3HbIX TUMOB BXOAHbIX CUrHamNoB

T MapameTp MeHIO MonoxeHne nepemMblveKk Ha NnaTe npowleccopa
Mn BXOA4HOrO cUrHana
KOHdpUrypaumm (pucyHok 4.3)
AnanoroBbin Bxog Al (JP1, JP2, JP3)

O1 0 MA o 5 MA  RBx=400 Om AIN1.00=0001 JP2[1-2], [7-8] JP1[3-4], JP3[5-6]
Ot 0 MA o 20 mA, Rex=100 Om AIN1.00=0001 JP2[1-2], [5-6] JP1[3-4], JP3[5-6]
Ot 4 MA o 20 mA, RBx=100 Om AIN1.00=0001 JP2[1-2], [5-6] JP1[3-4], JP3[5-6]
Ot 0B go 10B, RBx=25 kOm AIN1.00=0001 JP2[2-4], [5-7] JP1[3-4], JP3[5-6]
Ot OmB go 75 B AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
Ot OmB o 200 mB AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[3-4]
OT0Bpoo2B AIN1.00=0001 JP2[1-2], [5-7] JP1[3-4], JP3[5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN1.00=0003 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C AIN1.00=0004 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCM rp.23, oT MuHyc 50°C go nntoc 180°C AIN1.00=0005 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCI1 5001, Pt50, ot munyc 50°C go nntoc 650°C AIN1.00=0006 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCI1100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C AIN1.00=0007 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TCI rp.21, ot MmuHyc 50°C go nntoc 650°C AIN1.00=0008 JP2[1-2], [5-7] JP1[1-2], JP3[3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN1.00=0011 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXK (L), ot 0°C go nntoc 800°C AIN1.00=0012 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN1.00=0013 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN1.00=0014 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TMMN10 (S), ot 0°C go nntoc 1600°C AIN1.00=0015 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00=0016 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN1.00=0017 JP2[1-2], [5-7] JP1[3-4], JP3[1-2]

MpumeyvaHus.

1. MMonoxeHne nepemblvek AN HACTPOMKM aHANOroBblX BXOAOB [AOMKHO COOTBETCTBOBATb MOSIOXEHWIO
nepemMblyek Ha aHarioroBOM BXOAe Ha MnaTe npoueccopa, a Takke COOTBETCTBOBaTb HOMEPY napameTpa MeHIo
KOHMrypaumnm aHanoroBoro Bxoaa, OTBEYatoLLEero 3a TMn BXO4HOTO curHana.

2. CmelleHne BxogHoro curHana 4-20MA ycTaHaBnmMBaeTCs MPOrpaMmmHo.

3. XapaKkTepucTuKun TUMOB BXOAHbIX CUrHanoB NpuBeaeHsl B pasgene 1.

4. Mopsaok kanubpoBKM BXOAHbLIX aHANOroBbIX CUrHaNoB npusedeH B pasgene 5.

Mpwn HacTpolike n NepecTpoike ¢ OAHOrO TUMNa BLIXOAHONO CUrHana Ha ApYrow Tun, Heob6XxoaMMo NpUBECTU
B COOTBETCTBME MOSOXEHNE NEePEeMbIYKM Ha MOAYIE aHanoroBoro Bbixo4a (YCTaHOBIEHHOM BHYTPU MHAMKATOpa).
Twnbl BEIXOAHBIX CUrHANOB, U MONOXEHUS MePeMblvK/ NpuBeAeHsl B Tabnuue 4.3.

Tabnuua 4.3 - NonoxeHus nepemMbiveKk gna pasHbIX TUNOB BbIXOAHbLIX CUTHAN0B

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

MpumeyaHne.

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

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

MnaTa

aHanorosoro
BbIxoaa(puc.6)

XF2
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a)

Mepembliuka J1 ang
BblbOpa AnanasoHa
BbIXOAHOIO aHanoroBoro
curHana

6)

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

KaHM6pOBKa MHOMKaATOpPa OCYLLEeCTBIIAETCA:

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

- MPU CMeHe Tuna AaTyuka,

- NPV NOAroTOBKe K noBepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsanok KanuGpoBKUW BXOAOB ANSA NOAKMNIOYEHMA AOAaTYMKOB C BbIXOAHLIM CUrHasrom
MOCTOSAHHOIO TOKa

1) B pexxume koHgpurypaumm yctaHosute napametp CLI1.00(CLI2.00) " KannbpoBka Ha4yanbHOro 3Ha4YeHus
curHana nogaBaeMoro Ha nepBbli (BTOPOW) (OyHKUMOHAmbHbIA OOk Hopmanusauunm u macwtabupoBaHus "
MopgkntounTte k aHanoroBomy Bxogy Al mHovkatopa UTM-110H  00pasuoBbii MCTOYHUK MOCTOSIHHOrO TOKa U
yCTaHOBUTE BENWYMHY curHamna pasHyto 0 MA (M 4 MA) B 3aBMCUMMOCTM OT TWna BXOAHOrO CUrHana KaHana,
cooTeeTcTBytoLyto 0% AnanasoHa.

BoamMoxHbI ABa BapunaHTa KaJ'IVI6pOBKVIZ

- pyy4Hasi kanubpoBKa OCyLLeCTBNSAETCS Haxxumas knasuwn [A] unu [ V] ycTaHoBMTE Ha AUCNNEe 3HAYEHNe
Al B TexHMYecknx egmHuuax, cooteeTcTaytowee 0%. HaxaTtb knaBuily [0].

- asmomamuyeckas ocyllecTenseTca HaxmuTe knasuwy [O]. Mpu HaxaTum coueTanns knasuw [A] + [V]
BKIIOYAETCS aBTOMaTMyeckasi kKanMbpoBKa Hymsi, YTO COMPOBOXAaeTCcst MuraHnem mHaukatopos “MIN"-“MAX”. Mpwu
mMuraHum nHaukatopos “MIN”-“MAX” HyXHO nodaTb Ha BXOL CUrHam KOTOPbIA COOTBETCTBYET PeKOMeHOOBaHHOMY
Havany wkanel (cmM.Tabn.5.1) n HaxaTe codveTaHve knaBuw [A] + [V]. KoadbdpuumeHT kannbpoBku Hyns
dmKecrpyeTcs aBTOMaTUYECKN.

2) B pexume KoHdurypauum yctaHosute napameTtp CLI1.01(CLI2.01) "KanubpoBka KOHEYHOro 3HayeHust
curHana nofgaBaeMoro Ha NepBbIi (BTOPON) OYHKLMOHANbHbIM 610K HOpManu3auum 1 MaclutabmpoBaHus .

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

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

Heob6xodumo nomMHuUmb, 41O nocne nposegeHunsa KaJ'IVI6pOBKVI Heobxoanmo npon3sectn 3anucb
napameTpoB B 3HepProHe3aBMCUMYIO NaMATb, B NPOTUBHOM Criy4yae BBeOEeHHadA MHdI)OpMaLI,MH He 6yp,eT COXpaHeHa
NpU OTKIMKYEHUN NUTaHNA MHOAUKaTopa.

3AMEYAHUA 10 OFEPAUUSIM KAJTIMBEPOBKU

B npouecce pyyHoi kanubpoBku He TpebyeTcs TouHoro paseHcTBa curHanos 0% u 100% guanasoHa.
Hanpumep, mMoxHO npoBoAuTb kanmbposky Ans curHanoB 2% u 98% pavanasoHa. BaxHo nuwb TO, 4TOGBLI MO
LUMPOBOMY MHAMKATOPY YCTAHOBUTb 3HAYeHWe, MakcMmarnbHO Ormn3koe K YCTaHOBIIEHHOMY 3HAYeHMI0 BXOAHOro
curHana.

[na noBblleHNs TOYHOCTU W3MEPEeHMs BXOAHbIX aHaroroBbIX CWUrHanoB [AornyckaeTcs Kanubposky
Npon3BOAWTL ANS BCEW Lieny npeobpa3oBaHns curHana ¢ y4eToM BTOPUYHBIX NpeobpasoBaTtenei CUrHanos.

Hanpumep, ans BxogHom uenu: damyuk — rpeobpasosamesib — uHOukamop WUTM-110H WnCTOYHUK
06pasLoBoro curHana noAknioyYaeTcs BMECTO AaTvuka, a onepauus KanmbpoBKM BXOGHOMO CuUrHana npovussoamTcs
Ha nHamkatope MTM-110H.
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5.1.2. Nopsinok kKannGpoBKM BXOAOB AJIsl NOAKIIOYEHNS AaTYNKOB TEPMOMETPOB CONPOTUBIEHNSA
lNopsidok kanubpoeku exo008 Orisi NOOKIYEHUS Oam4yuKkoe mepmomempos corpomueneHus TCM 50M:

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

2) MMopkniounmTb MarasuH conpotmereHnn MCP-63 (MCP-60M wnu aHanornyHbli  MHOUKaTop C
aHanorMyHbIMM  XapakTepUCTMKaMU He XyXe YykasaHHbiX) Kk Bxogy Al BMecTo noaknovaemMoro patyvka
TepMonpeobpazoBaTensi CONPOTUBMEHMS COMMAacHO CXEME BHELLHWUX COeaVHEHWI (CM. NpunoxeHne B).

3) Ha marasvHe conpoTuBreHuid yCTaHOBUTb 3HaYeHMe COMPOTUBIEHWUS AN BbIOPaHHOro Tuna Aatyvka
39,22 OM, COOTBETCTBYIOLLEE HaYanbHOMY 3HauYeHuo. HaxaTb knasuwy [O]. Cm. Tabnuuy 5.1.

4) B pexwvmMe koHurypaumm yctaHoBuTb napametp CLI1.00(CLI2.00) "KanubpoBka HayanbHOro 3HavyeHuns
CurHana nogaBaeMoro Ha nepBbli (BTOPOM) pyHKUMOHanbHbIA GNok HopmanusauMm 1 maclutabupoBaHus'.
Haxumas knasuwmn [A] unu [ V] ycTaHoBUTE Ha UUMGPOBOM Auchfee 3HavyeHue, COOTBETCTBYIOLLEE TeMnepaType
Hauana wkansl Npu kanubposke "-50,0°C". HaxaTb knasuwy [O].

5) B pexume koHdurypaumm yctaHoBute napametp CLI1.01(CLI2.01) " KannbpoBka KOHEYHOro 3Ha4eHus
curHana nofgaBaemMoro Ha NepBbIi (BTOPON) OYHKLMOHAmbHbIM 610K HOpManu3auum 1 MaclutabrpoBaHus .

6) Ha marasvHe conpoTVBMEHWI YCTaHOBWUTE KOHEYHOEe 3HayeHue COMpOTUBIIEHWS NMpuW Kanubposke Ans
BblIGpaHHOro Tuna gatyvka 92,77 Om.

7) Haxxumas knasuwimn [A] nnm [ V] ycTaHOBUTL Ha Aucnnee 3HadeHue, COOTBETCTBYIOLLEE KOHLUY LUKarnbl
npw kanubposke "200,0°C". Haxatb knasuwy [O].

8) [insa 6onee TOYHOW kanMBPOBKYM kaHamna NoBTOpUTE onepaLMm HECKONbKO pas.

5.1.3. KanubpoBka Bxoga Ans NoAkn4YeHUs [aTiMKoB TepMomMeTpoB conpoTtuBneHus TCM 100M,
TCn 100M, TCN 50N

Kannbposka Bxoga npov3BoAMTCS aHanornyHo kannbposke Bxoga TCM 50M, 3a ucknioyeHnem yCTaHOBKU
WHbIX 3Ha4YeHMN Ha4vana u koHua wkanbl Ans TCI1, HavanbHbIX U KOHEYHbIX 3HAaYEHUI COMPOTUBIEHUA Ha MarasvHe
conpoTuerenus (cm. Tabnuuy 5.1).

5.1.4 Kanu6poBKka aHanoroBoro BxoAa Ansi TepMo3afieKTpM4eckux npeobpasoBartenei

[nsa Tepmonap npu kanubpoBke yCTaHOBWUTL TUM Tepmonapsbl. K knemmam kanubpupyemoro aHanorosoro
BXOAa NOAKMIOYUTL KanmbpaTtop HanpshkeHus, Hanpumep AnddepeHumanbHbiin BonbTMeTp B1-12 nnu aHanornyHeIi
npubop C aHanorMyHblMu xapaktepuctukamu. [lanee kanubpoBaTb KaHam aHanornMyHo TepMoMeTpam
COMPOTUBIEHNS, YCTAHaBNMBas HayarnbHble W KOHEYHbIE 3HaYeHWS HamnpshKeHWn, KOTOpble COOTBETCTBYIOT
Ha4anbHOMY 1 KOHEYHOMY 3HAYEHMIO LLKasbl BbIOpaHHOW Tepmonapsel (cMm. Tabnuuy 5.1).

MprumeyaHne: ABTOMaTMyeckasi KOpPpeKUMsi XONOA4HOro cnasi gaorbkHa ObiTb oTkntodeHa AIN1.07=0000.
3HayeHve TemnepaTypbl B peXUMe pPyYHOW KOppPeKLUn yCTaHoBUTL Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAYyeMble npeaernbl KanubépoBKY

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBKK

amtorg.com.ru

Koa Bxona Twn RaTK MpepenbHbie 3Ha4YeHUs
A ’ MpagupoBoyHas MpeaenbHbie UHAULMPYEMble BXOAHOTO curHana npu
AvanasoH XapaKTepucTuka 3HAYEHMs NPy KanMbpoBKe kanubposke UHANKaTopa
BXOQHOrO
n HCX MHOUKaTopa
Napametp curHana
Hauan. KoHeuyHoe
3HayeHue 3HayeHue
Ot 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA po 20 MA 0 MA 20 mA
Ot 4 MA 0o 20 MA Ot 0,0 % go 100,0 % 4 MA 20 mA
0001 OT0B oo 10B JnHenHas WNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B egnHnyax® 0B 2B
Ot OmMB go 75mB 0 mB 75 vB
Ot OMB o 200mB 0 mB 200 mB
OT1 0 MA go 5 A KeagpaTudHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 MA po 20 MA (Bxoa kanuBpyeTcs Ot 0,0 % po 100,0 % 4 MA 20 A
0002 OT0B oo 10B KaK J'IVIHeI7IHbII7Iy sarem UMW B YCTAHOBIIEHHbIX TEXHNYECKMX 0B 10B
OoT0Bpoo2B ’ eanHuuax* 0B 2B
Ot OMB po 75mB ycTaHaBnnBsaeTCs 0 mB 75 mB
OT OMB o 200mB_| KB3APATUHAS Wkana) 0 mB 200 MB
0003 TCM 50M, Wi0=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W490=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C | 78,450 om 185,550 om
0005 TCM Mp.23 Ot mMuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCHN 500, W1p0=1,391 Ot muHyc 50,0 °C go 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
TCnN 10001, W1g0=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 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 TCnN p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA po 20 MA | (Bxog kanmnbpyetcs 0 MA 20 mA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN, 3aTeEM Ot 0,0 % 4o 100,0 % 4 MA 20 mA
0009 OT0B oo 10B yCTaHaBnmBaeTcs MNN B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OT0Bpo2B NHeapu3oBaHHasi eguHuuax 0B 2B
Ot OmMB go 75mB wKkana, cM. pasgen 0 mB 75 vB
Ot OMB o 200mMB | 5.2) 0 mB 200 mB
JlnHeapuzoBaHHasi
Bxog kanunbpyeTtcs kak
TNIMHENHbINW, 3aTeEM
0010 Tepmonapa yCcTaHaBnuBaeTcst [uanasoH Tepmonapbl
NMHeapu3oBaHHas
LKkana, cM. pasgen
5.2)
0011 (Tf)p""°”apa KK 1k 0) OT 0°C a0 nmioc 1100°C OmB | 63792 wmB
0012 (Tl_e)p“""”apa XK 1k (L) OT 0°C fo nrioc 800°C OMB | 66,442 mB
0013 (TEe)pMO”apa TXKH | 1xku (E) OT 0°C 30 nrioc 850°C OMB | 64,922 uB
0014 (TKe)p""°”apa XA 1xA (k) OT 0°C 30 nrioc 1300°C OmB | 52,410 uB
0015 %ﬁlﬁ’_l"’;%”(aé’)a TMM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 wB
0016 (TBe)pMO”apa TP 1P (B) OT 0°C Ao nnioc 1800°C OmB | 13,591 mB
0017 (T/f_ﬂ“)"o”apa TBP | 18p (A-1) OT 0°C 30 nrioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuus nokasaHuil JaTyMka TepMOKOMMNeHcauuu

[aTunk TepmokoMneHcaumm (Bxo4 TeMnepaTypHON KOMMNEeHcaumnmM XonogHOoro cnasi Tepmoriap) YCTaHOBIEH
Ha TbINIbHON CTOPOHE UHAMKaTopa.
C nomoubto napametpa SYS.13 cmellaroTcs 3HadeHus nonyyaemble ot gatumka TKXC. B gaHHOM MeHio
uncpoBo AnCnnen NokasbiBaeT 3HAYEHWE TemnepaTypbl MONy4YeHHOEe OT AaTtyMka, KOTOpoe Mpu HeobGXoaAMMOoCTH
MOXHO OTKOPPEKTUPOBATL C MOMOLLIO KIaBuLL NporpaMmmMupoBaHust A V.
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Hanpumep, ecnn Temnepatypa wusmepsiemon cpean 40,5°C, a wuHamkaTop nokasbiBaet 40,8°C, TO
HeobxoamMmo 3arTi B MyHKT MeHo SYS.13 u knaeuwer [ V] yMeHbWNTL 3HavyeHnss TemnepaTtypbl ¢ 40,8 go 40,5.
HaxaTb knaeuwy noateepxaerns [O] 1 coxpaHUTb U3MEHEHUs B COOTBETCTBYIOLMM NyHKTE MEHIo (CM. pasgen
4.7.5).

5.1.7 Koppekuus curHanos All n Al2

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

Hanpumep, ecnun ypoBeHb XMOKOCTM B eMKOCTH 9,5 MeTpoB No MokasaHWsM MHAMKaTopa, 8 MepTBas 30Ha
ctaHoBuTb 20 cM, TO 3apaem 3HadeHue napametpa Cor1.01=00,20. Ha gucnnee 6yaeTt nHaMUmMpyBaTcsl 3Ha4YeHne
9,7M. KOTOPOE COOTBETCTBYET NPaBUIILHOMY YPOBHIO.

5.2 JluHeapusauunsa aHanoroBbix BxoaoB Al1 u Al2

®YHKUMA NMHeapu3auMu noauvHeHa MepBoMYy U BTOPOMY (DyHKLMOHarNbHOMY Groky Hopmanusauuv u
MacluTabupoBaHus. JIMHeapusaums gaeT BO3MOXHOCTb MPaBUITbHOMO (DMU3MYECKOTO MPEACTaBMEHUS] HENMHENHbIX
perynupyemMbix 1 ©amMmepsieMbiX NapameTpoB.

* C noMoLwbro NuHeapu3ayuu MOXHO npou3goduma, HarpuMep, U3MepeHuUe eMkocmeu 8 umpax, Mempax Kybu4eckux
unu Kurozspammax npodykma, 8 3agUCUMOCmU Om U3MEPEHH020 8XO0HO20 CueHana ypoeHs 8 emkocmu. B uHOukamope UTM-
110H omnuyumensHoli 0CObeHHOCMbLIO ecmb mo, Ymo rpu ebibope napamempa WND7.00(WND2.00)=0002 (0sa okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoums Ha napamemp 6e3 fuHeapu3ayuu, komopsili 6y0em dasamb 3Ha4YeHue
ypo8Ha 8 emKocmu. Bmopoe OKHO Hacmpoumb Ha fuHeapu3uposaHbili napamemp (cpusudyecku o0Ha u ma xe 8xodHas
8e/nuyuHa), komopnilti 6ydem 0agamp 3Ha4YeHUe eMKOCMmU 8 umpax, Mempax Kybudyeckux unu Kunoepammax npodykma. Takum
o6pasom, nepeknioyeHuem knaguwiu [Q], Moxem Habrodams 3a yposHeM U 06LEMOM 8 KOHMPONUPYEMOL eMKOCMU.

anI MHOWKauun nMHeapmsmpyeMOVl BeNMMYKnHbI, onpenenAarnwmmMmmn napameTpaMmn ABnAaloTCA HadalnbHOE U
KOHe4yHOe 3Ha4eHue LWKanbl (I'IpOLI,eHTHOG OTHOLWlEeHMe K Ounana3oHy M3MepeHI/I$|), noroXxeHune pgeunmMmarnbHOro
pasgenntena, a TakKke 3KBUAUCTAHTHble OMOpHble TOYKU JMHeapusaunn. KpVIBaﬂ NIMHeapusauun wunveet
«npenomMneHnsa» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3auum

Hanpumep, napameTpbl NnuHeapu3aumMu (yHKUMOHaNbHOrO 6rioka HopmanusauuMu MacluTabupoBaHUs
creqytoLme:

KoHgpuzaypauyusi nepeo2o u emopoz0 6s10ka

AIN1.00(AIN2.00) =0009 - Twn wkanel - NMHeapnu3oBaHHas
AIN1.06(AIN2.06) Konun4yecTBO y4acTkoB NMHeapu3aumm
AIN1.03(AIN2.03) [NonoxeHwe geumMmanbHOro pasgenutens npu nHavkauum

Ab6cuyucchli OIMOPHbIX MOYeK JIUHeapu3ayuu

LNX1.00(LNX2.00) Abcuuncca HavanbHoro 3HadeHus (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

OanHaIHbI OMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OpgauHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpawuHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1 .18(LNY2.18) OpguHaTta 18-ro yyacTtka

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

5.2.2.1 OnpederneHue Konuyecmea y4acmkoe fuHeapusayuu

Mocne onpepeneHns HeobxoouMOE KONMUYECTBO Y4YacTKOB IMHeapu3auun Heobxogumo 3apatb 37O
3HauyeHue B napameTpe AIN1.06(AIN2.06). NMpeanensl usmeHeHusa napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. MNpwn BBOAE 3Ha4veHusi oT 20 go 39 B napameTp AIN1.06, nepeble 20 ToYeK NMHeapum3aumm BBOAATCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TO4Yek Ha ypOBHE NuHeapu3aumMu BTOporo Groka Hopmanusauun u
macwtabupoBaHus LNX2 n LNY2. Mpu atoMm, AeuumanbHblii pasgenutens (3anstas) ans yposHe LNY1 n LNY2
OepeTcs C ypOBHSA HAaCTPOWKKN 1epeo20 PYHKUMOHANbHOro 6roka HopManusauum u MmacwtadbmpoBaHus AIN1.03.

! Mpu wncnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapu3auum AnNs nepBoro 6Gnoka Hopmanmu3auun wu
MaclTabvpoBaHus, NMHeapm3aumsa BTOporo 6yoka HopmManuaauum 1 macliTabmpoBaHus HeBo3MoXHal

Bbi6op HeobxoaMMOro KonmM4yecTsa y4acTKOB NIMHeapv3aummn Nnpon3BoanTCcs U3 coobpaxkeHuss obecneveHns
Heo6Xo4MMON TOYHOCTU U3MEPEHMSI.

5.2.2.2 OnpedernieHue 3Ha4YeHUl OMOPHbIX MOYEK IUHeapusayuu

[nsa kaxgoro 3HavyeHus nHavumpyemoro BxogHoro curHana Yi (B TeXHUYeckux egmHuuax ot MuHyc 9999
0o 9999 c yyeToM AeuMManbHOro pasfenuTensi) BbIYUCIIUTL COOTBETCTBYHOLLYIO (PU3MYECKYHD BENUYMHY U3
COOTBETCTBYHOLUMNX (PYHKLUMOHANbHbIX (rpagupoBOYHbLIX) Tabnuu. OTO MOXHO caenaTb Takke rpaduyeckn ums
COOTBETCTBYHOLLEN KpUBOM (MPU HEOOXOOAMMOCTU WHTEPMNONMPOBaTb) M 3afdaTb 3HAYEHUE AOSI COOTBETCTBYHOLLEN
OMOPHOW BENMUYUHBI BXOAHOTO dhmnsmydeckoro curHana Xi (B %, ot 00,00% go 99,99%).

CootBetcrtytowme 3HaveHus Xi (B %, ot 00,00% po 99,99%) BBoaaTCcA B napaMmeTpax:

A6CHUCCbI OIMOPHbIX MOY4YeK JIuHeapu3ayuu

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

CooTtBeTtcTBytowme 3HaveHuss Yi (B TexHnyeckux eguHuuax ot muHyc 9999 po 9999 c¢ ydyeTom
JeuvManbsHoro pasgenvTenst) BBOOATCA B NapaMeTpax:

OpduHamsl OMOPHLIX MOYEK JITUHeapu3ayuu

LNY1.00(LNY2.00) OppauHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) OpguHaTta 18-ro yyacTtka
LNY1.19(LNY2.19) OpguHaTta 19-ro yyactka

5.2.3 Npumepbl NMHeapu3auum curHanos

MNpumep 1. JluHeapusaumsa curHana, noagaBaeMoro Ha nepBbiv (PyHKLUMOHaNbHbIW GroK
HOpManusauuu n macwTabupoBaHus, NpeacTaBreHHas rpaduyecku (Kpueomn)

WHavumpyemoe 3HayeHve B PeanbHas xapaktepuctuka,
TEXHUYECKUX eanHULax npeacTaBneHHas rpaduyecku
°C A
OppguHaTta
3-ro yyactka N 999,9
JlnHeapuso-
o 750,0 3-7yu. BaHHas
panHaTa XapakTe-
2-ro yyacTka ——————— 1 | puctuka
2-n yu N
OpguHaTta 350,0 100%
BXOOHOrIoO
1-ro yyactka
curHana
1-7 yy.
| o X
| I
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumcca Abcuuncca Abcumcca

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

AIN1.00 = 0009 LNX1.00 = 00,00
AIN1.06 = 0003 LNX1.01 = 20,00
AIN1.03 = 000,0 LNX1.02 = 60,00

LNX1.03 = 99,99

LNY1.00 = 0000 (nHgunumpyeTcsa «000,0»)
LNY1.01 = 3500 (mHanumpyeTcsa «350,0»)
LNY1.02 = 7500 (MHanumpyeTcsa «750,0»)
LNY1.03 = 9999 (mHanumpyeTcsa «999,9»)

Mpumep 2. JNlnHeapusauma curHana, nogasaemMoro Ha BTopon pyHKUMOHanNbHbIN 6ok
HopManusaumMm U macluTabupoBaHus, NnpeacTaBneHHas rpagMpoBOYHON Tabnuuen

JInHeapusaums curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TI1M68, n nogasaemoro Ha Bxog Al Yyepes
HopMUpYyOLWMIA NpeobpasoBaTtenb, Anana3oH uamepsemblx Temnepatyp 0 - 1400°C, avana3oH BXOAHOrO curHana
HopmMupytowero npeobpasosatens 0 - 14,315 mB (0 — 100%), AvanasoH BbIXOOAHOrO CUrHamna HOPMUpYOLLEro

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

[na obecneyeHns HeobxoOUMOW TOYHOCTUM M3MepeHus Bblbvpaem 19 y4yacTkoB nuHeapusauum U
paccynTaHHble 3Ha4yeHus B % BXOQHOrO CUrHamna Ans KaKOOW OMOPHOW TOYKM BBOAATCA B COOTBETCTBYHOLLMIA

napameTp KoHgurypauum.

KoHgpuzcypupyembie napamempsi Onsi npumepa 2:

AIN2.00 = 0009 Twn wkanbl BTOporo 6roka - nMHeapu3oBaHHas
AIN2.06 = 0019 KonnyecTtso y4acTKOB nuHeapusauunm
AIN2.03 = 0000, MonoxeHne geumMmanbHOro pasgenvrens npu nHankauum

MapameTpbl KOHUIypaLUM PacCcuYMTLIBAOTCS U BBOAATCS COrnacHo Tabnuupl 5.2.

Tabnuua 5.2 — PacyeT 1 BBOA NapamMeTpoB fvHeapusauum npumepa 2.

MapameTpbl MapameTpbl
KOHdpurypaumm KOHdpurypaumm
Homep 3HaueHue 3HaueHue
OMNOpPHOWN n3mepsieMoun BXOAHOro OpOduHambl ONOPHbIX A6cuyucchbl onopHbIx
TOYKMN Temneparypbl, CuUrHana mod4ek nnuHeapu3ayuu modyek JluHeapu3ayuu
° B MB emopoezo 6s10Ka emopozo 6510Kka
Howmep Beodumoe Homep Beodumoe
napamempa | 3Ha4eHue, | mapaMempa | 3Ha4yeHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99
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5.3 KanubpoBka aHanoroBoro Bbixoga
Mepen Hayanom kannbpoOBKM aHanoroBoro BbiIxOo4a HeobxogumMo NpPUMBECTUM B COOTBETCTBYHLLEE
NONOXeHWe NepemMblYkn Ha Moayre YHMBEpPCalbHbIX BXOAO0B MHAUKATOPA. TUMbl BEIXOAHbLIX CUrHANOB U MOMOXEHUE
nepemblyek npueBeaeHsl B Tabnuue 4.3 B pasgene 4.9.
YpoBeHb KanumbpoBKM aHanoroBoro Bbixoga umeeT Tpu napametpa. Mapametp CALO.00 ucnonb3yetcs
ONS MHOWKauUM aHanoroBoro Bbixoda B %. Ecnu ungnkatop MTM-110H HaxoguTcs B pyYHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKke Npou3BOAWNTL UBMEHEHUS COCTOSIHUSE aHanorosoro Beixoga AO.

MyHktel CALO.01 1 CALO.02 wucnonb3ytoTcs AN KanubpoBKM Ha4vanbHOrO M KOHEYHOro 3Ha4veHust
aHanorosoro Bbixoaa. [Nopsaaok kannbpoBkM cneayoLwuin:

1) MopkntoumTe k aHanorosoMy Bbixogy AO uHAukaTopa o06pasuoBbI M3MEPUTENbHBLIN MHAUKaATOP —
MunnnaMmnepMeTp NoCTOAHHOIO TOKa.

2) B pexume koHdwurypaumm yctaHoBute napametp CALO.01 "KanubpoBka HavanbHOro 3HayeHusi
aHanorosoro Bbixoga AO".

3) Haxumasa knasuwm [A] wnn [V] ycTaHoBUTE BENWYMHY BbIXOOHOIO CUrHamna no mMunnuamnepmeTpy
pasHyto 0 MA (nnu 4 mA), cooTBeTcTBytoLyto 0% AnanasoHa, B 3aBUCMMOCTM OT UCTIONTHEHUS KaHana.

4) Haxatb knasuwy [O].
5) YcraHoButb napametp CALO.02 "KanmbpoBka KOHEYHOrO 3HaYeHUsi aHanorosoro Beixoga AO"

6) Haxumas knasuwm [A] nnm [V] ycTaHOBUTE BENWYMHY BbIXOAHOMO CUrHama no MunnnamnepMmeTpy
paBHyto 5 MA (nnn 20 MA), cooTBeTcTBylowWwyo 100% AnanasoHa, B 3aBUCMMOCTM OT UCTIONTHEHUS KaHana.

7) Haxatb knasuwy [O].
8) [ins Goree TOUHOM KaNMBPOBKM KaHaNa LVKINYECKU NOBTOPUTE ONEPALIMIO HECKONbKO pas.
Heo6x00uMo noMHUMB, 4TO NOGHe NPOBEAEHUS KanMBpPOBKN HEOBXOAMMO NPOM3BECTM 3aNUCh NapaMeTpoB

B 3HEeproHesaBuCMMyKO0 MNamMATb, B MNPOTUBHOM Cliydae BBedeHHasd MHdI)OpMaLI,I/Iﬂ He 6yp,eT COXpaHeHa npwu
OTKNMKYEeHNN NUTaHNA NHOUKaTopa.
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6. TexHU4YecKkoe obcnyXxmBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4yeckoe 0601'IY)KMBaHMe - KOMMnnekc pa60T, KOTOpbIe NpoBOAATCA nepuoanmyeckm B MnjiaHOBOM
nopaake Ha pa6OTOCI'IOCO6HOM Onoke c uenbto npeaoTeBpalleHna oTkasam, npoarneHna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABITIEHNA U YCTPAHEHUA NpenoTKa3HOro COCTOAHUA ONda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHunueckoe obcnyxuBaHue 3akniovaeTcss B npoBefeHun paboT MO KOHTPOM TEeXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPOMS; nNpodunakTnyeckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTaHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONpeaerneHHOM MOpPSiAKe;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbIMOMHAKLWErN0 TEeXHUYEeCcKoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebpexeHne MepamMyu NpPeSOCTOPOXKHOCTM U MpaBUIlaMM IKCMlyaTauMu MOXKeT cTaTb
NPUYNHON TPAaBMUPOBaHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

6.2.2 [Ona o6GecneyeHnsi 6Ge3onacHOro MWCMNONbL30BaHMA 06OpPyAOBaHUS HEYKOCHMUTENbHO
BbINONHANTE YKa3aHWA AaHHOM rnasbi!

6.2.3 K oakcnnyatauum wuHOMKaTopa [OOMyckalTcsa nuua, uMelolue paspelleHue Ana paboThl Ha
3MeKTpoycTaHoBKax HanpsbkeHnem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTaumu B NOSIHOM oGbeMe.

6.2.4 Okcnnyatauus WHAMKaTOpa paspeluaeTcs Npu HamMuyMn WMHCTPYKLUUKM NO TexHuke 6esonacHocTw,
yTBEPXOEHHOW Mpeanpusatnem-notpedbutenem B YCTaHOBNEHHOM MOpsSAKe W yYuTbIBalOWEN —cneumduky
NPUMEHEHNss MHOMKaTopa Ha KOHKpeTHoMm obbekTe. [Mpu akcnnyataumm Heobxogumo cobniogatb TpebosaHus
Aencteytowmx npasun MT3 n MTE agnsa anekTpoyctaHoBok HanpsixeHnem fo 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckne paboTbl [OMKHbI MPOBOAMTLCA MNPU  OTKIOYEHHOM
3NEKTPONUTAHUM.

6.2.6 3anpeluaeTca NoAKMYaTL U OTKMOYATh COEQUHUTENM NPU BKITKOYEHHOM 3NEeKTPONUTaHun.

6.2.7 TwaTenbHO NpoOM3BOAMTE MNOAKMKYEHME C cobnogeHnem MNOoNsApHOCTU BbIBOAOB. HenpasunbHoe
NOAKMIYEHNE UMM NOAKMYEHVME pPa3beMOB MpPU  BKIIOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He nogkntoyarite HeMcnonb3yeMble BbIBOAbI.

6.2.9 MNpwn pasbopke nHAMKaTopa ANA YCTPaHEeHUs HeUCnpaBHOCTEN MHAMKATOP AOIMKEH ObiTb OTKMOYEH OT
CeTW ANeKTPOoNUTaHUS.

6.2.10 lMpu n3BneyYeHnn nHamMkaTopa M3 Kopryca He npukacamiTecb K ero aNeKkTpu4ecknM KOMMOHEHTaMm U
He noasepravite BHyTPEHHUE Y3rbl U YacTun yaapam.

6.2.11 PacnonaranTe uWHOWKaATOpP Kak MOXHO farnee OT YCTPOWCTB, FeHepupyloLmuX BbICOKOYACTOTHbIE
usnyyeHue (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MallWHbl, WNW WHOUKATOPbI, WUCMONb3yloLne
UMMYrbCHbIE HanpsiXXeHust) Bo n3bexaHme cboes B paboTe.

6.3 NMopsaaok TeXHMYeCcKoro oocnyxuBaHus

6.3.1 B 3aBMCUMOCTY OT PErynsipHOCTV NPOBEAEHUsI TEXHUYECKOE OBCNYXUBaHWE OOMKHO ObIThb!
a) NepuoanYeck M, KOTOpPoe BbINOMHAETCA Yepes KaneHaapHbIe NPOMEXYTKU BPEMEHU;

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

6.3.2 YcTaHaBnuBarTCsa Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obCcnyxmBaHne Npu XpaHeHnn, KOTOPOE 3akKnNioYaeTcs B NepekoHcepBauUmMn nHamkaTopa npu
OOCTWKEHUN MpPedernbHOro Cpoka KOHCepBauum BO BPEMS XpaHEeHUs B COOTBETCTBUM C  TpeboBaHusaMM
3KCMyaTauvoHHON JOKYMEHTauUmnu;
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6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3aKnk4yaeTCcAa B NoArotoBke MHAOMKATOPA K
TPaHCMOPTUPOBAHNIO, AEMOHTaXe U3 TEXHOJ10rn4eCcKkoro 060pyJJ,OBaHVIF| M ynakoBKe nepen TpaHCnopTnpoBaHNEM;

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

6.3.3 [llepuoguyeckoe TexHuMYeckoe OOCMyXMBaHWE Mpu 3SKChnyaTauum wuHAMkaTopa YyCTaHaBnNMBaeTcs
notpebmutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMlyaTauuu, HO HEe pexe 4YeM oauH pa3 B rog. [Ans
uHamkatopoB MTM-110H uenecoobpasHa exekBapTanbHasi NEPUOAMYHOCTb TEXHWYECKOro OBCNyXuMBaHUSA MNpu
aKcnnyaTauumn.

6.3.4 NMepuognyeckoe ob6cnyxmMBaHWe LOMKHO NPOBOANTLCH B CrieayloLem nopsake:
a) NnpoBecTy paboTbl, KOTOPbIE BLIMNOMHAKTCA MPU TEXHUHECKOM OCMOTPE;

0) NpoBepuTb CONPOTMBEHME U30NALIMM;

B) NpoBepuTb paboTocnocobHOCTL UHAMKaTOpa.

6.3.5 TexHu4yeckMn OCMOTP MHAOMKATOpa BLIMOMHSAETCS OOCNyXXMBaKOLWMM MEPCOHANOM B CreaylLlem
nopsigke:

a) nepen Havyanom CMeHbl criegyeT MPOBECTU BHELUHUA OCMOTPp uHaukaTopa. Ocoboe BHMMaHWe criegyeT
0bpaTuTb Ha YACTOTY NOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXAHUYECKMNX MOBPEXOEHWNNA.

6) npoBepuUTb HAAEXHOCTb KpenneHna nHgnkatopa,

B) npoBepuTtb TexXHUYEeCKoe COCTOoAHME MnpoBOOOB (Ka6enel71) Ha UEeNoCTHOCTb U 3alUlEeHHOCTb OT
MEXaHNYECKNX MOBPEXAEHNN.
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7. XpaHeHue 1 TpaHCcnopTupoBaHue

7.1 YcnoBuA XxpaHeHus uHagmkartopa
7.1.1 CpoKk xpaHeHus1 B NOTpeOMTENbCKON Tape - He MeHblue 1 roga.

7.1.2 Wspgenue [OMKHO XpaHWUTLCS B CYXOM W BEHTUIMPYEMOM MOMELLEHMM Mpu  TemnepaType
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C mn otHocuTenbHon BriaxHoctn oT 30 go 80% (6es
KoHAaeHcauuu Bnaru). laHHble TpeboBaHWA ABNAIOTCS peKoMeHOYyEeMbIMMU.

7.1.3 Bo3gyx B nNoMeLleHUW He [OOSDKEH copepXaTtb Mbiiv U NPUMECKU arpecCMBHbLIX MapoB W rasos,
BblI3bIBAOLWUNX KOPPO3Uto (B YaCTHOCTW: ra3oBs, cogepXxalnx CepHUCTblie coeanHeHna nnm ammmak).

7.1.4 B npouecce XpaHeHUV WX 3KCNnyaTauum He Knagute TSXenble nNpeaMeTbl Ha MHAMKATOP U He
noasepravte €ro HUKakoMy MexXaHW4YecKOMYy BO3OEWCTBUIO, TaK KakK YCTPOMCTBO MOXeT AedopmupoBaTbCs WU
noBpeauTbCs.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO UHAUKATOPA U YCIIOBUSA, MPU KOTOPbIX
OHO [OJKHO OCYLLECTBNATLCS

7.2.1 TpaHcnopTMpoBaHWe WHAMKaTOpa B YNaKOBKE NPeAnpUsiTUSI-M3rOTOBUTENSI OCYLLECTBISIETCA BCEMM
BMAaMW TPaHCMOPTa B KPbITbIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNOPTMPOBaHNE CaMONeTaMmn AOSKHA BbIMOMHATLCS
TOSbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKAX.

7.2.2 VlHoukaTop AOIMKEH TPaHCMOpTUPOBaTbCA B KIMMATUYECKMX YCIIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHeHust 5 cornacHo FOCT 15150, Ho npu gaBnexHumn He Hxe 35,6 klMa n TemnepaType He HMKE MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTUPOBAHUN 3anakoBaHHbLIN UHAUKATOP He AOIMKEH
noaBepratbCs peskum ygapam U BAMSHWIO  aTMocdepHbix ocagkoB. Cnocob pasMelleHus Ha TPaHCMNOPTHOM
cpeacTBe AOMKEH UCKIoYaTh nepemeLleHne nHankaropa.

7.2.4 Tepepn pacnakoBbiBaHNMEM MOCIE TPAHCNOPTUPOBaHUSA NpY OTpULaTENbHON TemnepaType UHAnMKaTop
Heo6Xx0aMMO BblAepXKaTb B TedeHne 3 yacoB B yCroBusix xpaHeHusi 1 cornacHo FOCT 15150.

8. MapaHTumn nsroroBuTens

8.1 NpownssoguTens rapaHTMpyeT COOTBETCTBME MHAMKaTOPA TeXHUYeckum ycnosusam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun noTpedbuTenem TpeboBaHWI YCMOBUIA TPAHCNOPTMPOBAHMS, XpPaHEeHUsl, MOHTaxa,
Hanagku 1 aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, MOTpebuTens nuwaeTcs npasa Ha rapaHTuio.

8.2 lapaHTUMHbBIA CPOK 3Kcnnyataumm - 5 net co OHA OTrpy3kM wuHAukatopa. [apaHTUMHBI CPOK
aKcnnyaTauum W3Aenuin, KOTopble MOCTaBMSATCA Ha 3KCMopT - 18 mecsAueB CO AHA NPOCrefoBaHus MX 4yepes
rocyfapCTBEHHYIO rpaHuuy YKpauHbi.

8.3 Mo OoroBopeHHOCTU ¢ NoTpebuTenem npeanpusTUe-U3roToBUTENb OCYLLIECTBIISIET NocnerapaHTUnHoe
TEXHUYECKOE OBCNyXMBaHME, TEXHUYECKYIO MOALEPXKKY M TEXHWYECKMe KOHCynbTauuu no BCEM BuUAaM CBOEW
NpoayKuum.
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NMpunoxeHus

NMpunoxeHune A. NlabapuTHbIe N NpUCoOeAUHUTESNbHbIE
pa3mepbl UTM-110H

Pa3smepbi yugpoebix uHOUKamopoe: TMAPAMETP
-
L.
L‘fj_ )

8
PucyHok A.1 — BrewHuli sud uHOukamopa UTM-110H
Bud Buo
cnepedu c6oky
| ]
A
, y/
T4 960 FIASAHETT ADMIKPOA A
= D
S < J / =
N A
oM omoe ©© - i g
— — = e ==
=]
: )
!
k !
58
106

PucyHok A.2 - [abapumHble pasmeps!
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MpunoxeHue b. NMoagknioyeHne nHaukatTopa. Cxemsbl
BHELWHUX coeaANHEeHNU

a) ucrionHeHus Ha 24B

6) ucnonHeHusi Ha ~220B

PucyHok b.1 NodknodeHue sHewHux yenel k uHoukamopy UTM-110H
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B.1 NMoaknioyeHne ANCKPETHBLIX Harpy3okK

PucyHok B.2 - [ModktoyeHue Hagpy3oK rpu UCMoIb308aHUU MPaH3UCMOPHbIX 8bIX0008

lMpumeyaHus.

Mpn noaknoYeHun WHOYKTUBHBLIX Harpy3ok (pene, mnyckaTenu, KOHTaKTOpbl, conmeHouabl U T.n.) K
OMCKPETHBIM TPaH3NCTOPHBIM BbIXOA4aM KOHTponnepa Bo nsbexaHve Bbixoda 13 CTPOSt BbIXOOHOITO TpaH3MCcTopa U3-
3a 6onblIOro TOKA CaMOWHOYKUMM napannenbHo Harpy3ke (obmoTke perne) Heobxooumo ycTaHaBnuBaTb
6rokvpytowmii avoa VD — cM. cxeMy noAknoveHus. BHelwHn oA yctaHaBnmMBaTth Ha KaXaoM kaHane, K KoTopomy
NOAKI0YEHA NHAOYKTMBHAA Harpyska.

Tun yctaHaBnusaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanornmyHbl, pacCuuTaHHbI Ha
obpaTHoe HanpsixeHne 100B, npamoini Tok 0,5A.

PekomeHgauum no nogKknOYeHUo I/IHFI,yKTI/IBHOI;I Harpysku 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 Bb.3 - Cxema nodknoyYeHus1 UHOYKMUBHOU Hagpy3Ku Osisi MexaHU4YeCKoe0 persie

MpumeyvaHus.
1. Ha pucyHke B.3 ycnoBHO noKasaHO pacriofiOXeHWe W Ha3Ha4YeHUe 3aMblKaloLWUX KOHTaKTOB
MexaHudeckoro pene kaHana DO1.
2. MakcvmMarnbsHO JoNyCTMOE HanpshKeHne N MakCumanbHO JOMYCTUMBIN TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3vcTUBHON Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka nNpu MHAYKTUBHON Harpyske (cosg=0,4);
- o1 5 B (10MA) oo 30 B(5A) NOCTOSIHHOIO TOKa NpU PE3UCTMBHOM Harpyske.
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B.2 Cxema nogknioyeHus uHtepdenca RS-485

Mpeobpa3zoBaTens nHTEPdENCOB
Blrn-485 (RS-232/485), nnu
Brn-52 (USB/ RS-485)

% L po 1200m

R1
A+ RS-485
RZD' E:H
B- '
] Lo
RGND
A+ B- A+ B- A+ B-| Do 32 npu6opos A+ B- A+ B-
RS-232 nnn USB 01 02 03 30 31
UTM-110H UTM-111B UTM-110 MTP-8 MUK-121

PucyHok b.4 - OpeaHu3ayusi uHmepghelicHOU ces3u MexX0y KOMIMbIoMepoM U UHOUKamopamu uniu
KoHmponnepamu

1. K komnbloTepy MOXeT OblTb NMOAKMHOYEHO A0 32 BNOKOB MMM KOHTPOSNEpOoB, BKNoYas npeobpasosaTternb
nHtepdericor bINMN-485 (BIMiA-52).

2. O6bwasa anvHa kabenbHOM NMHUKU CBA3W He AOoMkHa npesblwatb 1200M. 3aBMCMMOCTb MakcMMarbHOMN
ONVHBI NIMHUX CBA3M.

3. B kavecTBe kabenbHOW NUHWMM CBA3WN NPEANOYTUTENBHO UCMONb30BaTb 3KPAHMPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, omkHa ObiTb KAk MOXHO MEHbLLEN.

5. K vHTepdencHbiM BxoAam KOHTPOSINIEPOB, PacrofiOXeHHbIM B KpamHUX TOYKax COeAMHUTENbHOW JIMHUK
Heobx0OMMO MOAKMIYUTL [ABa TepMUHalnbHbIX pesucTopa conpotuBreHnem 120 Om (R1 mn R2).
MopaknioyeHne pe3ncTopos kK nHankatopam nnu kontponnepam NeNe 01 — 30 He TpebyeTcs. MNoaknioyeHne
TepMuHanbHbIX pesncTopoB B 6rnoke npeobpasosaHusa nHtepdencos bIMN-485 (BIMN-52) cmotpute B PO
Ha Bl1N-485 (Bl1N-52). lMNMogknioyeHne TepMuHanbHOro pesuctopa B uHaukatope UTM-110H cmoTtpute

pucyHok B.5.
Pa3bem-knemma X3 JInHus cBasu
(akpaHupoBaHHas BUTas napa)
MpuemonepepaTymk +A 1
RS-485 o o B 2
RGND | 3
[ ]
GNR L 1 \ ___________ .
100 Om 1 MoakntoveHne
— 1 TEPMUHATNBHOTO !
L _ beaucropa _ |

PucyHok b.5 - PekomeHdyemasi cxema nooknoyeHuUss uHmepgetica RS-485 ¢ nomMowbto pa3bemos-Kiemm,
Komopble ycmaHasnuearomcs Ha Kopriyce uHoukamopa
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MpumeyaHnsa no ncnonb3oBaHuio UHTepcenca RS-485.

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

2. HeobxoauMocTb 3kpaHUpoBaHUsa kabeneii, Mo KOTOpLIM NepefaeTcs UHGOPMaLMs, 3aBUCUT OT ANHbI
kabenbHbIX CBA3EN U OT YPOBHS NMOMEX B 30He NMpoKnajky kabens.

3. MNpuMmeHeHne aKpaHNMPOBaHHOW BUTOW Napbl B MPOMBbILLMIEHHbIX YCAOBUAX SABMSETCHA NpeanovTUTESbHbIM,
MOCKOJ1bKY 3TO obecneumBaeT nony4yeHne BbICOKOIro COOTHOLLEeHUA CVII'HaJ'I/LuyM N 3alnTy OT CUH(pa3HOM NOMEXN.

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

B.1 O6wue cBeaeHus

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

WHTepdeic npegHasHayeH Ans KOHUrypvpoBaHus WHOWKaTopa, AN WCNOfb30BaHWs B KadecTBe
yAaneHHoro yCTponcTBa npy paboTe B COBPEMEHHbIX CETAX yrnpaBneHns u cbopa nHdopmaumm (npuema-nepegaym
KoMaHz 1 gaHHbix), SCADA cuctemax v T.M.

MpoTokonom cBsi3n no uHTepdecy RS-485 asnsietcs npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6X0AUMO HACTPOUTL KOMMYHUKaLMOHHbIE XapakTepucTtukn nHamkatopa NTM-110H takum
ob6pasom, 4ToObI OHM coBMagany ¢ HacTponkamu obMeHa AaHHbIMU FMAaBHOTrO KOMMbIOTEPA UNKU ceTn cbopa AaHHbIX.
XapakTepucTukm ceteBoro obmeHa HacTpamBatoTcsi B napametpax SYS.00...SYS.02 n SYS.04...SYS.12.

MporpammHo JocTynHble perncTpbl MHamMkatopa MTM-110H npuBeneHsl B Tabnuue B.1 pasgena B.1.
Hoctyn k peructpam onepatunsHoro ynpasneHus No 0-16 pa3pelueH NoCTOSHHO.

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

KonnyecTBo 3anpalumBaeMbix permctpoB He OOMKHO npeBblwath 16. Ecnu B Kagpe 3anpoca 3aka3aHo
bonee 16 peructpoB, 170 uHaukatop WTM-110H B oOTBETE OrpaHM4YMBAOT UX KONMMYECTBO OO NepBbiXx 16-Tu
perncTpos.

Ona obecneyeHnss MUHUMANbHOTO BPEMEHW peakuum Ha 3anpoc oT OBM B umHOukaTope cyuiecTtByeT
napameTtp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHagukatopa 1 Takt = 250 mkc». MnHumansHo
BO3MOXHbIE TaliM-ayTbl 411 pa3fnnyHbIX CKOPOCTEW creayoLume:

Tanm-ayr,
Bpemsa nepepnaum
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(Time out [C-T-])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpewmsi nepegauv kagpa 3anpoca - naketa 13 8-mMu 6aiiT onpeensieTcsi COOTHOLEHNEM
(roe: ogvH nepepaBaeMbit 6anT = 1 cTapT 6uT+ 8 KT + 1cTon 6MT = 10 OUT):

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

Ecnu HabniopatoTcs vacTele c6ou npu nepegadve OaHHbIX OT MHAMKaTOpa, TO HeobXoAMMO YBENWMYUTL
3Ha4YeHue ero TamM-ayTa.
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PucyHok B.1 - BpeMeHHble guarpaMmbl ynpaBrieHnst nepegadent u npyeMom 6roka nHtepgeincos bIiA-485
(BrNN-52)

Tdelayr — 3adepxka Ha aBToMaTuyeckoe nepeknioveHne BIMN-485 (BriA-52) wa npuem panHbIx. OHa
COCTaBnsieT BpeEMsi nepeaadu ogHoro 6anTa;

Tdelay2 — BHYTPEHHEE Bpems, Yepes koTopoe NTM-110H oTBeTuT;

Taelays — 3afepKKa Ha nNepegady nocnegHero 6anta n3 bydepa B NUHUIO;

Tronvwin — MUHMMarnbHOE Bpemsl OTBeTa.

UHTepdencHbIN o6MeH. Tun ycTponcTBa — Slave/Master

B unHgnkaTtope NTM-110H nmeeTcsa BO3MOXHOCTb MHTEPPENCHOro BBOAA.

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

Mpu uHTEepdeicHom BBOAE, M3MEPSIEMOro napameTpa HaCTOMKW MOAYNsA Hopmanusaumm u unbTpoB He
UMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaeTcs cpasy B MOAynb MaclutabupoBaHusa curHana.

B cetn nnamnkatop UTM-110H moxeT BbicTynaTb kak Slave, Tak n Master. Npu BbiGOpe Tuna ycTpowncTBa
Slave (CeteBon Tun yctporictea SYS.04=0000) npnbop oTBevyaeT Ha 3anpockl Begywero yctponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ucnonb3dyetca Ana koHdurypauun nHaukaTtopa c MK (nporpamma MUK-
KoHdpurypatop), c6opa gaHHbix Ha K (Scada-cuctembl), pernctpaTopbl U NMaHenu onepaTopa, a Takke nepegayn
OaHHbIX B Apyrne ycTpoucTea (KOHTponnepbl) cetu. Npy NOMOLLUM BHELIHEro YCTPOMCTBA MOXHO 3aJaBaTtb 3HAYeHue
aHanoroBbIX BXOJOB, aHaNoOroBbIX U ANCKPETHbIX BbIxoAoB. [Mpu ceTteBom obmeHe B pexume Slave csetoamnon UHT
MuraeT kaxabin pas, korga UTM-110H gaet oTBeT Ha npucnaHHbIM emy 3anpoc.

Mpu nHTEepdencHom BBOAE MOXHO 3afaBaTb 3HAYEHME:

- aHanoroBblx BxogoB (AIN1.00=0000, AIN2.00=0000), wucnonb3dyetcs Ans wHAuKaumu, o06paboTku,
npeobpa3oBaHNs TEXHOMOMMYeCcKoro napameTpa Mony4aemMoro no uHTepdpency OT BHELHWX YCTPOWCTB WUnun Ans
BbINOMHEHNSA MaTeMaTn4Yecknx pyHKUun(cm. p. 3.8.2);

- aHamnoroBoro Bbixoga (AOT.00=0000), ucnonb3yeTcs ANs ynpaBreHWs aHaroroBblM WCMOMHUTENbHBIM
MeXaHVU3MOM MO MHTepdENCy OT BHELLHWNX YCTPOWCTB;

- auckpeTHbix Bbixogos (DOT1.00=0000, DOT2.00=0000), mcnonb3dyeTca AN ynpasneHus WMMMyNbCHbIM
UCMONMHUTENBHBIM MEXaHU3MOM UINKN TEXHONOMMYECKOW CUrHanu3aumnemn no nHTepdency oT BHELLHUX YCTPONCTB.

Mpn uHTEpdericHom BBOAE, HEOOXOOUMMO MPaBUNBbHO yKa3aTb HOMEpP peructpa Ans COOTBETCTBYHOLLEro
BXoAa vnu Bbixoda (tabnuua B.1).

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

HacTtpolika napameTpoB MHTepdENCHOro obmeHa ocyLlecTensieTcs Ha ypoBHe SYS.

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

- B napamempax 05, 06 3apatoTcs nepuop onpoca M TaMm-ayT oTBeTa CooTBeTCTBeHHO. [lepunoa onpoca
3apaeTca B npegenax 10-10000mc. MNpu HopmanbHoM paboTe 3a BpeMsi 3TOro nepuoga MHANKAToOp AOIMKEH YCNeTb
nepegatb 3anpoc v NpuHATbL oTBeT (puc.B.3.a). Mo ncrteveHnn BpeMeHu nepvody MaeT crneayowmii 3anpoc. Takum
obpasom, kaxabii nepmnog MTM-110H GyaeT nonyyaTb AaHHblIE OT 3anpawmBaemoro npubopa. Ecnu xe 3a Bpems
nepuoga onpoca OTBET He MPUXOAUT, NMOCbINKa CreaytoLero 3anpoca OXWaaeTcst 40 UCTEYEHNUS] BPEMEHU TalM-
ayta otBeTa. Ecnu otBeT npugeTt o okoHYaHWs TaniM-ayTa, TO cpa3dy nocne ero nonyveHve OyaeT oTnpasreH
cnepytowmn 3anpoc (puc.B.3.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWs TariMayTa, Torga 6yaeT cneayolwmii 3anpoc
(B.3.B), n npu atom ceetoaunon VHT 6yaet ropeTb A0 MOMeHTa nony4veHus oteeTa. [locne nsatu Tanm-ayToB C
Henony4YyeHHbIM OTBETOM Ha aucnnee byaeT BbiBeAeHO cooblieHne 06 owmbke:

PucyHok B.2 - CoobueHne o6 owmnbke

Banpoc ot Banpoc ot 3anpoc ot Banpoc ot Banpoc ot Banpoc ot
NTM-110H NTM-110H NTM-110H NTM-110H UTM-110H UTM-110H

PucyHok B.3 - BpemeHHble gnarpammel npuema-nepenayun gaHHoix NTM-110H B pexxume MASTER

Mpu pobote UTM-110H B pexxume MASTER cBetoanon NHT 3aropsatcsa npu oTnpaBke 3anpoca U racHet
npu Nony4YeHun oTeeTa.

B napamempe 07 u 10 3apatoTca ceTeBble agpeca COOTBETCTBEHHO NEPBOro U BTOPOro OnpaluvMBaemoro
ycTponcTea. Enu onpaiwmsaTth HY>KHO TONbKO OAHO YCTPOMCTBO, TOrAa ero agpec ykasbiBaetcsa B napametpe 07, a B
10 BbicTaBnseTcs 0.

3HayeHve nony4veHHble MO CEeTU C NepBOro YCTPOWCTBA NepefaloTcs Ha NepBbli PyHKUMOHANbHBIA Brok
HOpManusaumMu 1 MacwTabyupoBaHus, a 3HayeHust OT BTOPOrO YCTPOWMCTBA - Ha BTOPOW (DYHKUMOHAsbHbIA 6ok
HopManusauuy n macluTabnupoBaHums.

[ns npaBuibHOWM MHOMKALMM NapaMeTpoB C CETU HEOOXOAMMO B MapameTpe MeHto « Tun aHanoroBoro
curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HayeHne «0000 — uHTepdencHbIn BBOA», a TakkKe B
napametpe «Konnyectso okoH» WND1.00 1 WND2.00 BbicTaBuTb 3Ha4yeHne 0001 — 1 okHo munm 0002 —
2 okHa. lMpu BbiGope 3HaveHnsa 0000 — «ogHokaHanbHbI UTM» nHaukaumsa nposoantca He byaeT!

B napamempax 08 u 11 3agatoTca HOMepa permcTpoB Ans CYUTbIBaEMbIX MapamMeTpoB. [1na nepsou rpynmbl
KOHTponnepoB (KOHUrypupyembix npubopoB) HOMepa perncTpoB BbibupalTca ¢ Tabnuy, NnporpamMmMHO AOCTYMHbIX
perucTpoB Ha COOTBETCTBYIOLWMI npubop, a pAna BTOPOW Ipynnbl  (MporpaMMupyemble KOHTPOMnepbl) —
paccUnTbIBAIOTCS C MOMOLLBIO KarbKynaTopa permcTpoB B cpefe pa3paboTku nporpammbl Anbda.

B napamempax 09 u 12 ykasbiBatotca Tmnum aaHHbiX (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalumBaemMbix napameTpoB. Ecnu 3anpawmvBaembivi napametp umeeT dopmaT LONG, To ecTb COCTOUT C OBYX
peructpoB ModBus, Toraa B napamempe 08 unu 11 ykasbiBaeTCA TONbKO NEPBbIA PErNCTP.

[ns dopmata 3anpawumBaembix AaHHbIX FLOAT ecTb Tpu BapuaHTa 3agayun peructpos.

1. KoHTponnepbl nepsow rpynmnbl, KOTopble nMelT dopmaT AaHHbIXx FLOAT, ucnonb3yloT cTaHaapTHoe
npeacTtasnexHve atoro cdopmarta. [ins Toro, 4Tobbl NpounTaTh AaHHbIE C 3TUX KOHTPOMMEPOB HYXHO
ykasaTb HOMep NepBoro perncrpa u Bolopats dopmat AaHHbIX FLOAT.

2. KoHTponnepbl BTOPOM rpynnbl (TWMbl AaHHbIX onucaHbl B Tabnuue B.1) umetoT dopmat gaHHbIx INT,
SWAP-LONG n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHyto nocrefoBaTtenbHOCTb permctpos). o
3TOMy, AN YTEHUA [aHHbIX C 3TOW [Pynnbl KOHTPOJNIEPOB YKa3blBaeTCd agpec perucrpa
(paccumTbiBaeTca ¢ nomolblo Kanbkynatopa peructpoB B MeHio CepBuc nporpammbl Anbda) u
cooTeeTcTBytowni emy cpopmat INT, SWAP-LONG mnu SWAP-FLOAT.

3. [Ins KOHTpONNepoB CTOPOHHUX Npou3BoAnUTENEN aapec U TUN AaHHbIX 3a4alTCH COrMacHO ONUCaHUI0
Ha AaHHOE YCTPOWCTBO.
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Tabnuua B.1 — MNporpammHO 0oCTynHbIE perncTpbl MHamkaTopa MTM-110H
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$9s ©
o5 e H
3 ,§ g g © ®opmar MyHkr aMMmeHoBaHue NapameTpa [Onana3oH U3MeHeHus1
£349 [ AHHBLIX MeEHIo (mecATUYHBIE 3HaYeHUA)
> 0 5 & A
e
PervcTp uaeHTUdVKaLmMmu nHavkaTopa: % E)EC (aravienme
03 0 INT SYS.03 Mn.6ainT - kog (Mogens) nHamkatopa 70 DEC, P P S
Cr 6 6 37 DEC 25 46 HEX (no-6aiitHo)
T.6alT - Bepcus nporEJ. obecneyeHus 37 70 DEC (no-6aiitHo)
03/06 1,2 INT MepeaHss 3HayeHne nsmepsieMon BennynHbl PV1 n PV2 OT MuHyC 9999 710 9999
naHenb (nocne BxogHoro unbTpa)
03 /06 3 INT Bbixog AO 3HayeHne aHanoroBol BbIXOAHOW BENWYMHbI Ot 000,0 go 099,9*
03 /06 4,5 BYTE Bobixogbl DO | Peructp guckpeTHbix Bbixogos DO1 1 DO2 0 — oTKn., 1 — BKI.
03 /06 6 INT Mepennss CocTosiHME KBUTUPOBaHUSA 0 — He KBUTMPOBaHO
naHernb 1 — KBUTMPOBaHO
CocTosiHve curHanu3aumm (CM.npumevaHve 6): Mo6uTHO
03 7 INT nﬁgsg:':ﬂ Mnaawwit 6anT (6utsl DO-D3) — curHanmsaums MIN, gO_ B%p—MI;\%_ B‘;Xbi% {Cl;
('\)/'II'Z?(UJVIVI 6anT (butbl D8-D11) — curHanusauus D1: D9 — PV2: D3: D11 — sz
03/06 (g%?i) FLOAT ”ﬁgﬁg;‘:" g;':::;ﬁe":’g":np:g;‘)’” Benuumkbl PV, PV2(C | o1 vy 9999 no 9999
03/06 (12.13), FLOAT MepeaHss 3HaveHve BbIXOAiA dI)yH‘KU,VIOHaJ'IbHOFO 6noka 1,2 OT MuHyc 9999 A0 9999
(14.15) naHenb (c nnaBaoLLen 3ansaTomn)
03/06 16 BYTE LOAD.00 PaspeLueHre nporpammmnpoBaHust (1) — 3anpeLleHo,
— paspeLUeHo
03 17 Pe3seps
03/06 | 18,19 INT AIN1.00: 1 1 kel 1 v 2 6roka” Ot 0000 50 0017
’ AIN2.00
03 /06 20,21 INT ﬁ:“;81 HwxHuiA npegen wkanesl 1 n 2 OT MuHyc 9999 o 9999
03 /06 22,23 INT ﬁ:m;gg BepxHui npegen wkanel 1 1 2 6noka OT MuHyc 9999 o 9999
03/06 24.25 INT AIN1.03; MonoxeHue pgeuumansHoro pasgenutens 1 1 2 0 — «XXXX», T — «XXX,X»,
AIN2.03 6noka 2 — XX, XX, 3 — «X,XXX»
03/06 | 2627 INT Ao gﬁfﬁg‘ﬁ SpeneHin BXooro bposoro OT 000,0 0 060,0*
03/06 28.29 INT AIN1.05; MakcumanbHas AnMTenbHOCTb UMMNYTbCHOW OT 0000 g0 005,0*
AIN2.05 nomexun Ansa curHana 1 u 2 6noka
03/06 3031 BYTE AIN1.07; MeToa TemnepaTypHOI KOPPEKLMM BXOOHBIX 0 — pyyHas
AIN2.07 curHanoB Tepmonap 1 un 2 6noka 1 — aBTOMaTM4eckas
AIN1.08: 3HauyeHne TeMnepaTypbl B pexvmMme py4yHou
03/06 32,33 INT A|N2-08’ KOPPEKLMN BXOAHbBIX cUrHanoB ot Tepmonap ana | OT muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadhdpuumeHT Koppekumm (cmeLleHune)
03 /06 34,35 INT COR2.01’ aHarnoroBoro cvrHana nogasaemoro Ha 1 u 2 OT MuHyc 9999 o 9999
) 6roka
FNC1.00; | Twn matemaTundeckon dyHKuun ansi 1-ro n 2-ro
03706 36,37 INT FNC2.00 yHKLMOHanbHoro brioka Ot 0000 Ao 0006
03/06 38,39 INT Emg;g: Eﬁxélqmzwpoca MHTEerparnbHbIX 3Ha4YeHUn ans OT 0000 70 0003
(40.41), FNC1.02;
03 /06 (42.43) FLOAT ENG2.02 3HaveHune koadpduumnenta k1 ana FNC1,2 OT muHyc 9999 no 9999
(44.45), FNC1.03;
03 /06 (46.47) FLOAT ENG2.03 3HaueHune koadpduumnenta k2 ana FNC1,2 OT muHyc 9999 o 9999
DOT1.00; Jlorvka paboTbl BbixogHoro yctporctea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 no 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoga Ans ynpasneHus 0001 — PV2
03/8§ 50,51 INT DOT2.01 auckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 - F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02‘ Tun curHana BbixogHoro yctponctesa DO1, DO2 00,01 —99,99* —
) MMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe wkanbi
03 /06 (56.57) FLOAT DOT2.03 YcrtaBka MIN DO1, DO2 BLIGPAHHOrO TMNA AATUNKA
(58.59), DOT1.04; B avanasoHe Likanbl
03 /06 (60.61) FLOAT DOT2 04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
(62.63), DOT1.05; -
03 /06 (64.65) FLOAT DOT2.05 'nctepesuc BbixogHoro yctporctea DO1, DO2 OT muHyc 9999 no 9999
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03 /06 66 BYTE ALRM.00 MapameTp oTOGpaxeHUs curHanusauum 888(1) _ Sii;?:;gggﬁi:nﬂ
(67.68), AIN1.09; TexHonorudeckas curHanmsaumsa MIN ans
03 /06 (69.70) FLOAT AIN2.09 PV1.2 OT MuHyc 9999 o 9999
(71.72), FNC1.04; TexHonorudeckas curHanusaumsa MIN ans
03 /06 (73.74) FLOAT ENC2.04 FNC1,2 OT muHyc 9999 no 9999
(75.76), AIN1.10; TexHomnornyeckast curHanusaumsa MAX ans
03 /06 (77.78) FLOAT AIN2.10 PV1,2 OT muHyc 9999 no 9999
(79.80), FNC1.05; TexHomnoruyeckast curHanusauma MAX ans
03 /06 (81.82) FLOAT ENC2.05 FNCA1.2 OT MuHyc 9999 o 9999
(83.84), AIN1.11;
03/06 (85.86) FLOAT AIN2.11 'ncTepesuc curHanusaumm gnsa PV1,2 OT1 0000 go 9999
(87.88), FNC1.06;
03 /06 (89.90) FLOAT ENG2.06 'nctepesuc curbanusauum ana FNC1,2 Ot 0000 oo 9999
03/06 91 INT AOT.00 McTOYHMK aHanoroBoro curHana ans OT 0000 g0 0004
ynpaBneHus aHanorosbiM Bbixogom AO
0000 — AO=y
03/06 92 BYTE AOT.01 HanpaeneHue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHadeHue BXopHoro curHana, pasHoe 0% OT MuHyC 9999 710 9999
BbIXO[HOTO curHana
0,
03/06 | (95.96) | FLOAT | AOT.03 | 3HadeHue exoaroro curkana, pasHoe 100% OT MuHyc 9999 A0 9999
BbIXO[HOTO curHana
AIN1.06; KonunyectBo yyacTkoB nuHeapumsaumm 1 1 2 0000-0039 — ansa 1-ro 6noka
03706 97,98 INT AIN2.06 6roka 0000-0019 — gnsA 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | AABCUMCCbI OMOPHBIX TOUEK uHeapusaLy OT 00,00 A0 99,99*
nepsoro 6noka
03/06 | 119-138 INT LNX2.00-19 | ABCLMCCE! ONOPHBIX TOUEK NMHEapH3aLmM OT 00,00 o 99,99
BTOpOro 6roka
03/06 | 139-158 INT LNY1.00-19 | OPAMHATEI OMOPHLIX TOYEK NMHEApU3aLyM OT MuHyc 9999 Ao 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAVHETbI ONOPHbIX TOYEK NMHEapU3aLMM OT MuHyc 9999 o 9999
BTOpPOro 6noka
WND1.00; 0000 — ogHoKaHanbHbIN UTM
03 /06 179 BYTE WND2.00 KonunyecTtBo okoH 0001 — 1 okHo, 0002 — 2 okHa
03/06 180 INT WND1.01 ﬂapameva, KOTOpbIN BbIBOAWUTCA Ha LMdpoBOI
AVCnnen NepBoro okHa 0TobpaXKeHUst OT 0000 g0 0004
03/06 182 INT WND2.01 ﬂapameva, KOTOpbIN BbIBOAWUTCA Ha LUMdpoBOI
[OWCNIEN BTOPOro OkHa OTOBpaXeHWst
WND1.02; [MonoxeHune 3ansTon 4ns NepBoro n BTOPOro
03/06 184,186 INT WND2.02 OkHa OTOBpEKEHMA Ot 0000 go 0006
. 0000 — gucnnen NOCTOSAHHO
03706 188,190 INT WND1.03; Cnocob6 BblBOAa LMGpoBOro nHavkaTopa ans cBETUTCS
WND2.03 NepBOro 1 BTOPOro OkHa O0TOGpaXKeHus o
0001 — gucnnen muraet
CLI1.00; 3HayeHve kanMbpoBKM Ha4anbHOro 3HaYeHUst
03/06 | 200,201 INT CLI2.00 LKanb! 1 v 2 Groka OT muHyc 9999 no 9999
CLI1.01; 3HayveHne KanmbpoBKN KOHEYHOTO 3HaYEHUSsI
03/06 | 202,203 INT CLI2.01 LKanb! 1 v 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HaueHune kanmbposku MIN n MAX aHanorosoro
03 /06 204,205 INT CALO.02 Bbixona AO OT MuHyc 9999 o 9999
03 /06 206 INT SYS.13 | 3HaueHve KoppeKum MokasaHuii AaTnka OT MuHyc 9999 Ao 9999
TEepMOKOMMNeHcaLUmm
03 /06 207 Pe3seps
03 /06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tavm-ayT oTBETa > nepuwoga onpoca
03/06 | 210, 211 INT §¥§% Afpec onpalumBaemMoro yctponcTea 1 u 2 OT1 0000 po 0255
03/06 | 212,213 INT SYS.08; Homep pernctpa onpawumsaemoro yctpouncTaa 1 OT 0000 70 9999
SYS.11 n2
0-INT
SYS.09; 1-LONG
03/06 | 214, 215 INT SYS. 12’ Twn fgaHHbIX 1 1 2 ycTpoicTBa 2 - FLOAT
: 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBoW TN yCTpOiiCTBa ‘1) - fﬂ':‘s’fer
03 217 INT SAVE.O1 CoxpaHeHune nonb3oBaTenbCKNUX HAaCTPOeK 888? _ sanucare
03 218 INT SYS 02 TaMM-fyT Kafpa 3arnpoca B CUCTEMHbIX TakTax OT 0001 g0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaukaTopa B cetu) OT1 0000 go 0255
03 220 INT SYS.01 CkopocTb 06MeHa Ot 0000 oo 0012
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MpumeyaHus.
1. MNpwn ynoTpebnexun crnosa 6nok MmeeTcs B BUAY PYHKLMOHaMbHBIN 610K HOpManusaummn n MacluTabupoBaHus.

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

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

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

5. Peructp 16 «Pa3peweHue npoepaMmuposaHusi», B CIlly4ae YCTaHOBKU €ro 3HayeHus B «1», paspeluaeT U3MeHeHve
KOHMrypaumoHHbix permctpoB No 18-215. YctaHoBKy «Pa3peweHue rnpoepaMmMupo8aHusi» MOXHO OCYLLIECTBUTb C NePCOHarbHOM
OBM unu c nepegHeit naHenu nHaukatopa (yposeHb LOAD.00). MNpu Hanuuum B 16 peructpe «0» OOCTYMHbI ANsi U3MEHEHUS
TONMbKO PErUCTPbI ONepaTMBHOTO ynpasneHust 1-15, a ocTanbHble ANs YTeHUs.

6. MobutHoe nNpefcTaBneHve peructpa curHanuaauum 7 (PV — nsmepsiemas BenuuuHa, F - Bbixoa dyHKL.6mnoka):

But 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
F2 | F1 [ PV2 | PV1 F2 | F1 [ Pv2 | PV1 |
-k Ko, 03 03 03 03 03 03 03 03 , 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6anT (curHanmsaums MIN)

PekomeHaaLmm nNo nporpammMuMpoBaHuio o6MeHa gaHHbIMK ¢ nHaukatopom UTM-110H
(ocobeHHoCTM ncnonb3oBaHus pyHkumn WinAPI)

Mpu onepauusx Beoga / BebiBOAa (C nporpaMMHbiM ynpaerneHnem DTR/RTS), Heobxooumo yaoepxuBaTb
curian DTR/RTS go okoH4aHMs nepefayn kagpa 3anpoca. [ns onpefeneHnss MOMeHTa nepefadv nocregHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs UCnonb3oBaTh AaHHY0 dyHKUmto: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm

{
al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

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

Kagp oTBeTa OT uHAuKaTopa nepefaeTcsi MHOUKATOPOM C 3adepxkon 3 — 9 MC OT MOMEHTa NPUHATUS
Kagpa 3anpoca. [Ans oxuaaHusa kagpa oTBeTa He pekoMmeHayetcsa ncnonb3oBatb WinApi: Sleep( ), a ncnonb3oBatb
OVERLAPPED cTpyKTypy v onpefensTtb nornyyYyeHne oTBeTa OT MHAMKaTopa Creaylowum 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.

lMocne nepepaun kagpa oTBeTa MHAMKATOPY HeobxoauMma naysa =1MC ANS NEePeKnioYeHus B PexvnMm
npvema. [lna oxugaHua Takke He pekoMeHayeTcs ncnonb3oBatb dyHkumio WinApi Sleep( ).
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B.2 MODBUS npoTtokon

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

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

Kagp Modbus coobLieHuns cnegyowuii:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Foe K16 — konuuyecTBO 3anpawwmBaemblx perucTpoB. Ecnum B kagpe 3anpoca 3akasaHo 6Gonee 16

pernctpos, niaukatop MTM-110H B oTBETE OrpaHNYMBAET UX KONMYECTBO A0 NepBbIX 16-Tu perncTpos.

B.2.2 Device Address. Agpec ycTponcTBa

Anpec uwHpukatopa (slave-yctpornctea) B cetn (1-255), no koTopomy obpawaetca SCADA cuctema
(master-ycTporctBo) co cBoum 3anpocom. Korga yaaneHHoe yCTpOMCTBO MOCHLINAET CBOM OTBET, OHO pasMeluaeT
3TOT e (CoOBCTBEHHbIN) agpec B 3TOM none, 4Tobbl master-ycTpocTBO 3Hano kakoe slave-yCTponcTBO OTBeYaeT Ha
3anpoc.

B.2.3 Function Code. ®yHKUNOHaNbHbIN KOog onepauun

WNTM-110H nogaepxusaeT cnegyrowme yHKUUN:

Function Code PyHKLUMSA
03 UrteHune pernctpa(oB)
06 3anucb B OOWH PerncTp

B.2.4 Data Field. Mone nepeaaBaeMbIx AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cuctemMol ypganeHHOMY YCTPOWCTBY COAEPXUT
nobaBoyHO MHGOpMaumio, KoTopast Heobxoamma slave-ycTporcTBy Ans geTanusaumn dyHkun. OHa BKIoYaeT:

® HayarnbHbIM agpec perncTpa n KoNM4ecTeo perncTpoB Ans yHkuun 03 (YteHne)

® afpec pernctpa n 3HaveHue 3T0ro pernctpa Ans yHkumm 06 (3anmce).

Mone AaHHbIX COOBLLEHMS, MOCLINAeMOro B OTBET YAaneHHbIM YCTPOUCTBOM COAEPXKMNT:
® Konu4ecTBo 6anT oTBeTa Ha dyHkuMo 03 1 cogepXrMmoe 3anpaluvBaeMbiX PErncTpoB
® aJpec perucTtpa n 3HadeHue aToro perncrpa ans gyHkumm 06.

B.2.5 CRC Check. lNone 3Ha4yeHns KOHTPONbHON CYMMbI

3HayeHve 3Toro noms - pesynbTaT KOHTPOMsS C MOMOLLBI0 UMKnnyeckoro usbbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna coobueHus (address, function code, data) nepepaiowee ycTtpolicTBO
paccuutbiBaetr CRC ko 1 nomellaeT ero B koHel, coobuweHus. MpuemHoe yctporictBo paccuntbiBaeT CRC kop
NpuHSATOro coobLleHns n cpaBHuBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kop He coBnagaeT, 310 o3HavaeT
YTO UMEET MECTO KOMMYHMKaLMOHHas olimnbka. YCTPOUCTBO He BLINOMHAET AENCTBUA U HE AaeT OTBET B crny4ae
o6HapyxeHusa CRC owunbku.

MNocnepoBatensHocTb CRC pacyeToB:

. 3arpyska CRC peructpa (16 6ut) eanHuuammn (FFFFh).

. Uckntovatowee UNU ¢ nepebimmn 8 6uT Ganta cooblueHns n cogepxmmbim CRC pernctpa.

. CoBur pesynbTarta Ha oguH 6uT BnNpaso.

. Ecnn casuraemein 6ut = 1, nckniovatowee UINU copgepxmmoro peructpa ¢ A001h 3HadeHrem.

. Ecnn casyraembiin 61T Hynb, NoBTOPUTL LWar 3.

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

. Ucknrovatowee UINKU co cneaytowmmmn 8 6ut 6anta coobueHusa n cogepxmmbiMm CRC peructpa.
. MoBTOpPATL Warn ot 3 0o 7 noka Bce GanTbl coobLeHnss He obpaboTaroTes.

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

O©CoONOOTDA WN =

Korga CRC pa3smelyaeTcs B KOHUe coobuieHuns, mnagwmin 6ant CRC nepenaetcs nepBbiM.
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Mpumep pacyeTa KOHTPONBLHON CYyMMbI Ha AA3bike CU

Example of CRC calculation in "C" language

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

{

unsigned int crc;

unsigned char bit_counter;
crc = OxFFFF;

while ( number_byte>0 )
crc A= *buff++ ;
bit_counter=0;
while ( bit_counter < 8 )

if ( crc & 0x0001 )

{
crc >>= 1;
crc ~= O0xA001;
}
else
{
crc >>=1;
i }
bit_counter++;
}
number_byte--;

}

return (crc);

/77

//
//

//
//

//

/77

/7

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc

amtorg.com.ru
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B.3 ®opmaT KOMaHA

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

YCTPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

amtorg.com.ru

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

fne «NUMBER OF REGISTERS» u =16

— KOMMYecTBO 3anpalmBaemMblx permctpoB. Ecnv B kagpe

3anpoca 3akasaHo 6onee 16 pernctpos, niaukatop MTM-110H B oTBeTe orpaHMYMBaET UX KONMYECTBO 4O NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YUteHue peructpa

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

03E8 Hex = 1000 Dec

2. 3anucb B peructp

Cnepytollas KOMaHAa 3anvckiBaeT onpeaeneHHoe 3HadeHne B pernctp. Write to Single Register (06)

3anpoc n OTtBeT ycTponctaa. Sent to/Return from device :

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

YcTaHoBuUTbL BpeMsa anddepeHumpoBanna niankatopa 74 cekyHabl B ycTponcTse ¢ agpecom 20.

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

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

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

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

Enun- 3HaueH. w
ar
MyHKT n HULbI [Onana3oH nameHeHusA no- _ Pas-
apameTp n3me MpumeyaHue
MEHH0 u3me- napameTpa ymon- Aen
HeHus
peHus YaHUIO
AIN1 (H 1 ;') HacTtpolika napameTpoB nepBoro (pyHKUMOHaNLHOro 6y10ka Hopmanusauum u
MacliTabupoBaHus
00 Twn aHanoroeoro curHana 0000 — nHTEpdencHbIN BBOA 0001 0001
0001 — nUHENHBbI
0002 — kBagpaTUyeckmmn
0003 — TCM 50M
0004 — TCM 100M
0005 — p.23
0006 — TCI 5001, Pt50
0007 — TCN 1001, Pt100
0008 —rp.21
0009 — nuHeapnsosaHas
LKana
0010 — Tepmonapa
nnHeapusnpoBaHas
0011 — Tepmonapa TXK (J)
0012 — repmonapa TXK (L)
0013 — repmonapa TXKH (E)
0014 — repmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TIP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHui npegen pasmvaxa TEXH. OT muHyc 9999 no 9999 000,0 Mnagwui
LKanbl en. paspsan 3. Ecnu n.00 BbIGpaH B
02 BepxHuii npegen pasmaxa | TeXH. OT MuHyc 9999 o 9999 100,0 Mnapuwii | 8.1 | gnanasoHe 0003-0008,
LKan.l en. paspsa 0011-0017 TO 3Ha4eHue
03 MonoxeHue geuumansHoro 0000, 000,0 9TUX NYHKTOB U3MEHUTb
pasgenutens 000,0 Henb34.
00,00
0,000
04 [MocTosiHHasi BpemeHu Cek. O7 000,0 oo 060,0 000,1 000,1 000,0 — counbTp BbIKN.
LUmdpoBoro gunbTpa 3.
05 MakcumanbHas anu- Cexk. Ot 000,0 go 005,0 000,0 000,1 8.1 | 3awmTa oT MMNYynbCHBIX
TENbHOCTb MMMYMbCHOM nomex
NMoMexm
06 KonunuyecTtBo yyacTkoB OT1 0000 go 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 1
NMHeapu3aumm LNY1
07 MeTop TemnepaTypHon 0000 — pyyHas koppekuusa | 0001 0001 T=Tuam+Tkop.pyy,
KOPPEKLMM BXOOHbIX 0001 — aBTOMaTHyeCKas cM.[AIN1.08]
CUrHanoB OT Tepmonap KoppeKuusi T=Tuam+Tkop.aBT
08 3HayeHve TemnepaTypbl B | TEXH. OT muHyc 099,9 no 999,9 000,0 000,1 Tkop.pyy
pexume py4yHOW KoppeKkummn | eq. Mpu AIN1.07=0000
BXO[HbIX CUTHAroB OT
Tepmonap
09 YcTaBka curHanmsaumm TEXH. OT muHyc 9999 no 9999 020,0 Mnagwmun C yyeTom geunm.
OTKIMOHEHUS "MUHUMYM" en. paspsn pasgenutens
ans 1-ro 6noka
10 YcTaBka curHanmsaumm TEXH. OT muHyc 9999 no 9999 080,0 Mnagwwin | 3. C yyeTom geunm.
OTKIMOHEHUS "MakcumMyM" en. paspsa 8.3 | pasgenutens
ans 1-ro 6noka
1" nctepesuc TEXH. O7 000,0 oo 090,0 000,5 000,1
curHanvsauum en.
AIN2 ( ) HacTpoiika napameTpoB BTOpOro (yHKLMOHaNbLHOro 651oka Hopmanusauum u
MacLiTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpamM HacTpOWKu
11 ypoBHs AIN1

* Ecnu 3HaveHne napameTpa AIN1.06 pasHo 0..19, Toraa ToYKM NMHeapusauum BBOAATCA Ha ypoBHAX MeHto LNX1 v
LNY1. Ecnu xe BO3HWKaeT HeEOBXOAMMOCTb YBENWYEHUS Y4acTKOB NuHeapusaumu go 39, Torga npu BBOAE
3Ha4veHua ot 20 go 39 B napameTp AIN1.06, nepebie 20 Touek NuHeapusaumm BeoaaTca Ha ypoeHe LNX1 n LNY1, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auumn BTOporo 6roka Hopmanusauumn n mactabupoanns LNX2 n LNY2.
Mpn atom, geummanbHbIi pasgenutenb (3anaTtas) ansa ypoeHer LNYL1 m LNY2 GepeTca C ypOBHSI HACTPOWKM
rnepeoeo pyHKLMOHaNbHOro 6rioka Hopmanuaaumm u mactadbupoanusi AIN1.03.
Mpn wucnonb3oBaHun 6Gonee 19 yyacTkoB nuWHeapu3auun Ans nepsBoro 6noka Hopmanusauum wu
MacLTabupoBaHus, NMHeapmnsauusa BToporo 6noka Hopmanusauum n maclitabnpoBaHMs HeBO3MoXHa!
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NMpoaomxeHne npunoxeHus I

MpopomkeHune Tabnuubl I'.1 - CBogHasa Tabnuua napameTpoB nHamkatopa UTM-110H
Enun- 3HaueH. w
MyHKT n HULbI [Onana3oH nameHeHUsA no- ar Pas- n
MEHH0 apamertp u3me- napameTpa ymon- nsme- Aen pumetanne
HeHuA
peHus YaHUIO
FNC1 ( ) Hactpoiku dyHKUuMoHanbHoro 6noka 1
00 MatemaTtuyeckue 0000 — He ucnonb3yeTcs 0000 0001 3.
yHKLMN 0001 — BbluMTaHUE 8.2
0002 — cymmumpoBaHue
0003 — yMHOXeHne
0004 — penexune
0005 — nHTerpupoBaHue
0006 — nsmepeHue
BMaXHOCTH
01 Pexwum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTEerparnbHbIX 3Ha4YeHWN 0001 — no nepenonHeHuo
0002 — no nepenosnHeHUto
U OAHOBPEMEHHOMY
Haxatvio knasuww "W n ‘O
0003 — o 0gHOBPEMEHHOMY 3.
Haxatuio knasuw “W” 1 “Or 8.2
02 3HayeHve en. OT MuHyc 9999 o 9999 001,0
koachdumumeHTa k1
03 3HayeHne en. OT muHyc 9999 no 9999 000,1
KoadppmumeHTa k2
04 YcraBka curHanusauum TEXH. OT MuHyc 9999 o 9999 040,0 [ns BbIxoga nepBoro
OTKNOHeHus "MUHUMYM" | ef. yHKLMOHanbHoro brioka
05 YcTtaBka curHanmsauum TEXH. OT muHyc 9999 no 9999 050,0 3.
OTKNOHeHus "mMakcumym" | ef. 8.3
06 lvcTepesuc TEXH. O71 000,0 oo 090,0 000,5
curHanusauuv en.
FNC2 ( ) HacTpoinku cbyHKuMoHanbHoro 6noka 2
00 MapameTpbl aHanorMyHbI
napameTpam HacTpPOWKu
06 yHKUMOHanbHoro 6noka 1

AOT (Hot) HacTpoika napameTpoB aHanorosoro Bbixoaa AO (Npu ycrnosuu 3akasa)

00 MICTOYHUK aHanoroBoro 0000 — nHTepdeicHbin BoiBog | 0000 0001 F1 — BbIX0Og
curHana ans 0001 — PV1 byHKUMOHanbHoro 6noka 1
ynpaeneHus 0002 — PV2 F2 - Bbix0A
aHaroroBbIM BbIXO4OM 0003 — F1 (byHKLMOHanbHoro Grioka 2
AO 0004 — F2
01 HanpasneHue 0000 — AO=y 0000 0000 — npsimoe
BblxogHoro curHana AO 0001 — AO=100%-y 0001 — obpaTHoe
02 3HayeHve BXo4HOro TEXH. OT MuHyc 9999 o 9999 0000 Mnapwwi C y4yeTOM AeLumansHoro
curHana, pasHoe 0% en. pa3pan pasgenutens
BbIXOAHOrO curHana BblIBpaHHOrO UCTOYHKKA
03 3HayeHne BXoOHOro TEXH. OT MuHyc 9999 o 9999 100,0 Mnaawwui aHanoroBoro curHana.
curHana, pasHoe 100% eq. pa3pan
BbIXOAHOrO cUrHana
DOT1 ( ) KoHdmrypauums BbixogHoro ycrponctea DO1
00 Jloruka paboThbl 0000 — MHTepMENCHBIN BbIBOA, 0001 0001 0000 - BbIXOA ynpaBnsieTcst
BbIXOQHOIo yCTpOl7ICTBa 0001 — 6onbwe MAX no uHTepdecy
DO1 0002 — meHbLue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN— MAX
0004 - BHe 30HbI MIN-MAX cootBetcTBytowero DO;
(oTHocuTenbHo MIN— MAX 0005 — DO cpabortaert, ecnu
cooTtBeTcTBYyloWero DO) napameTp BbIAET 32 pamKku
0005 — 0606LeHHas TEeXHoMnorm4yeckom
CUrHanusauusa CcurHanusauumm
0006 — He ncnonb3yeTcs, BbIXOA
OTKN
01 WcToyHuk aHanoroBoro 0000 — PV1 0000 0001
curHana gns 0001 — PV2 39
ynpasneHus 0002 — F1
OUCKPETHbIM BbIXO4OM 0003 - F2
DO1
02 Tun curHana BbIXOOHOMO | Cek. 00,00 — cTatnyeckun 00,00 00,01 'ne 00,01-99,99 —
yctponctea DO1 00,01 — 99,99 — umnynbCHbIN ONUTENbHOCTb UMMynbCa

(anHammnyecknn) B CeKyHAax.
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MpopomkeHune Tabnuubl B.1 - CBogHasa Tabnuua napametpos nHankatopa NTM-110H
Epun- 3HaueH. w
ar
MyHKT HULbI Onana3oH uaMmeHeHus no- Pa3-
MapameTtp n3me- MpumeuaHue
MeHI n3me- napameTpa yMmon- e
peHus YaHUIO
03 YctaBka MIN DO1 TEXH. B anana3soHe Lwikanbl 020,0 000,1
en. BbIGpaHHOro TMNa AaTyvka
04 YcraBka MAX DO1 TEXH. B avanasoHe wkansbl 080,0 000,1
en. BbIGpaHHOro TMNa AaTyvka
05 'McTepesnc BeIXogHOTo TEXH. OT mMuHyc 9999 no 9999 001,0 000,1
yctporcTtea DO1 en.
DOT2 ( ) KoHdpurypaums BbixogHoro ycrponcresa DO2
00 MapameTpbl aHanorM4Hbl
napameTpam
05 KOHUrypauum
BbIXOAHOMO YCTPONCTBA
DO1
WND1 ( ) HacTponka napameTpoB okHa oToGpaxeHus 1
00 KonunuectBo okoH 0000 — opgHokaHanbHbIn UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpbIN 0000 — He BbIBOAUTCS 0001 0001
BbIBOAMTCSH Ha (TEMHbIN 3KpaH)
uncpposon amcnnen 0001 - PV1
0002 - PV2
0003 - F1
0004 - F1
02 MonoxeHne 3ansTon 0000 — 0000, 0001 0001 3. 0000-0003 — ¢
0001 - 000,0 8.4 | duKkcHpoBaHHOM 3anATOoM
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas 3ansTas
¢ orpaHuyeHnem 000,0
0005 — nnaBatoLas 3ansTas
¢ orpaHuyeHvem 00,00
0006 — nnaBatoLLas 3anaTas
03 Cnocob oTobpaxeHus 0000 — gncnnen NoCTOsAHHO 0000 0001
undppoBoro aucnies CBeTuTCA
0001 — gucnnen muraet
WND2 ( ) HacTponka napameTpoB okHa oToGpaxeHus 2
00 MapameTpbl aHanorM4YHbI
napameTpam HacTPOMNKM
03 nepBOro okHa
0TOGpaxKeHNs
ALRM ( ) HacTtponka napameTpa oTo6paXXeHMsa curHanm3auum
00 MapameTp oToGpaxeHus 0000 — 6€e3 KBUTMPOBaHMS 0000 0001 3. KsuTtupoBaHue
curHanmsaumm 0001 — ¢ kBUTMPOBaHUEM 8.3 | knaBuwen [A] nnu vepes
nHTepderic.
LNX1 ( ) AGcumcchbl ONOPHbIX TOYEK NIMHeapu3aLuuu curHana nogaBaemMoro Ha nepBbIit
(pyHKLUMOHaNbHbLIN 650K HOpManu3aumm U MmacwTabupoBaHus
00 Abcuucca HavanbHoro % Ot 000,0 go 099,9 0000 000,1
3HavyeHus (B % oT
BXOAHOrO curHana)
01 Abcuucca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 5.2
02 Abcuucca 02-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
18 Abcuucca 18-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % Ot 000,0 go 099,9 0000 000,1
LNY1 ( ) OpAvHaTbLI ONOPHLIX TOYEK NIMHeapM3aLuMmM CUrHana nogaBaeMoro Ha nepBbIi
(pyHKLMOHaNbHbIN 6510K HOpManu3auum U MaclTabupoBaHuUsA
00 OpavHaTa HayanbHoro TEXH. OT mMuHyc 9999 no 9999 0000 Mnagwmwi
3HayeHus (curHan B en. paspsg
TEXHWYECKMNX eANHMLAaX)
01 OpavHaTta 01-ro yyacTtka | TexH. OT mMuHyc 9999 no 9999 0000 Mnagawmi
ea. paspsg
02 OpguHaTta 02-ro yyactka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwwun | 5.2
eq. paspsia
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MpopomkeHue Tabnuubl .1 - CBogHaa Tabnuua napameTpos nHamnkatopos MTM-110H
MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HayeH. LWar MpumeyaHue
MeHo HULbI napameTpa no- u3me- | Pas-
n3me- ymon- HeHusi | Aen
peHus YaHUo
18 OpauHata 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwi
en. paspsia
19 OpguHaTta 19-ro yyactka | TexH. OT muHyc 9999 no 9999 0000 Mnaawwn
eq. paspsig
LNX2 ( ) A6cumncchbl ONopHbIX TOYEK NMMHeapu3aLMmn curHana noaaBaeMoro Ha BTOpow
(pyHKLMOHaNbHbIA 670K HOpManu3auum u MacluTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTpOViku 5.2
19 abCLMCC OMOPHBIX TOYEK
nNUHeapu3aLuy curHana
noJiaBaemoro Ha nepBblIii
6nok
LNY2 ( ) OpAnHaTLI ONOPHbLIX TOYEK IMHeapu3auMmM curHana nogaBaeMoro Ha BTopoM
(pyHKLUMOHaNbHbLIN 610K HOpManu3aumm U MacwTabupoBaHus
00 MapameTpbl aHanorMyHbI
napameTpamM HaCTPOWKM 52
19 OpAVHAT OMOPHbIX TOYEK
nNUHeapu3aLum curHana
nofaBaemoro Ha BTOpOii
610K
CLI1 ( ) KanubpoBka curHana nogaBaemoro Ha nepBbii PYHKLMOHamNbHbIN 6510K
HOpManu3auuMm 1 MaclTabupoBaHuA
00 KanubpoBka HayanbHOro | TeXH. OT muHyc 9999 no 9999
3HayeHusa curHana 1-ro en. 5.3
6roka
01 KannbpoBka KOHEYHOTO | TEXH. OT MuHyc 9999 o 9999
3HayeHus curHana 1-ro | en.
6roka
I | . o
COR1 (L O 1) KoppeKuus curHana nogaBaeMoro Ha nepBbii YHKLMOHanNbHbIN 610K
HOpManu3auuMm 1 MacTabupoBaHuA
00 Koppekuusi curHana 1-ro | TexH. OT muHyc 9999 no 9999 0000 000,1 Muauumpyet PV=PV+A
Oroka en. 3.
01 KoadbcpuumeHt TeXH. OT MuHyc 9999 no 9999 0000 000,1 8.1 | UHgnumpyet A
Koppekuum (cmelleHue) | en.
curHana 1-ro 6noka
CLI2 ( ) Kanu6pogeka curHana nogaBaemMoro Ha BTOpoi (PyHKLMOHaNbHbIW 6110K
HOopManusauvwum n MaCLI.ITaGMpOBaHVIiI
00 KannbpoBka HayanbHOro | TexH. OT MuHyc 9999 o 9999
3Ha4yeHust curHana 2-ro en. 5
Oroka
01 KannbpoBka KOHEYHOTO | TEXH. OT MuHyc 9999 o 9999
3Ha4yeHust curHana 2-ro en.
Brioka
I o o
COR2 (LoOr E’) Koppekuus curHana nogasaeMoro Ha BTopoun (pyHKLMOHanNbHbIA 610K
HOpManu3auuMm 1 MacTabrupoBaHuUA
00 Koppekuusi curHana 2-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 WHamumpyet PV=PV+A
6noka en. 3.
01 KoadhpuumeHt TEXH. OT muHyc 9999 no 9999 0000 000,1 8.1 | Unguumpyet A
Koppekumm (cmelleHne) | eq.
curHana 2-ro 6noka
CALO ( ) KannbpoBka aHanorosoro Bbixoga (AO)
00 TecT aHanoroBoro %
BblXoAa
01 Kanunbposka HavanbHoro | % 5.3
3Ha4YeHUs aHanoroBoro
Bbixoga AO
02 Kannbposka KoHe4Horo %
3Ha4YeHUs aHanoroBoro
Bbixoga AO
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MyHKT MapameTp Eau- [Onana3oH nsmeHeHUs 3HauveH. | WUar usme- MpumeyaHue
MeHIo HULbI napameTpa no- HeHus Pas-
n3me- ymon- nen
peHus YaHUIO
SYS ( ) O6LWume cucTemMHble HAaCTPOMNKHK
00 CeTteBol agpec (Homep 0000 — 0255 0001 0001 0000 — oTkInto4eH
MHAMKaTopa B CeTH) OT cetn
01 CkopocTb 06MeHa ount/ 0000 — 2400
¢ 0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tawm-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 1 TakT = 250 mMKC
B CMCTEMHbIX TaKTax
03 Kop vHaukaTtopa u 70.37 Cnyxebrast
BEpCMsA NPOrPaMMHOrO nHopmaums
obecneyeHus Kop 70 Bepcus 37
04 CeTeBoMW TUN yCTpoOWCTBA 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 > nepuopa onpoca
07 Ap,pecv onpamyaaemoro Ot 0000 oo 0255 0000 0001
ycTpowicTea 1
08 Homep peructpa onpa- Ot 0000 go 9999
LUIMBAEMOro yCTPOMCTBa 0000 0001
1
O —INT
1-LONG
09 Twn gaHHbIX 1 2 — FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
10 Anpec onpalmsaemoro OT 0000 no 0255 0000 0001
yCcTponcTea 2
Homep peructpa onpa-
11 LUMBaEeMOro yCcTponcTea OT1 0000 go 9999 0000 0001
2
0—INT
1-LONG
12 Twvin AaHHbIX 2 2 — FLOAT 0000 0001
3 - SWAP-LONG
4 — SWAP-FLOAT
Koppekuusi nokazaHum
13 haryuka 5.1.6
TEPMOKOMMNEHCaLMN
SAVE ( Hu E) CoxpaHeHue napameTpoB
00 CnyxebHas
nHdopMaums
01 3anuncb napameTpoB B 0000 4.7.6
9HEeproHe3aBncUMyto 0001 — 3anucatb
namaTb
ELE
LOAD (L D ) 3arpy3ka napameTpoB
00 PaspelueHne 0000
nporpaMMMpoBaHus Nno 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBaTens 0001 — 3arpy3utb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTPOEK 0001 — 3arpy3nTb
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