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HacTosillee pykoBoACTBO MO 3KcnfyaTauuu (ganee no TekcTy — PJ) comepxut
cBefeHust 06 M3genuu, HasHa4YeHUM, OCHOBHBLIX TEXHUYECKUX XapaKTepuCTMKax, nopsiake
paboTbl U Apyrve cBefeHusl, HeobxoauMble Ans NPaBUMbHON 3KCMiyaTauuu afanTepoB
«JIMH-RS485 Modbus» n «/IMH-RS485 Modbus-12/24B» (pnanee no TekcTy — agantep).

TEPMWUHbI, ONPEOENEHNA N COKPALLEEHUA

B HacTosleM pyKOBOACTBE MO 3KCMfyaTauuMum WCMONb3YTCA COKpaLleHus,
npuBeAeHHbIe B TEXHUYeCcKoM onucaHun «Cuctembl nameputensHole CEHC», a Takke
crnegylowme TePMUHbI C COOTBETCTBYIOLLMMM ONPEAENEHNAMN N COKPALLEHUS.

Uspenue; Apantep — yctponcteo «CEHC» apantep «JIMH-RS485 Modbus» u
«JIMH-RS485 Modbus-12/24B».

P3 — pyKkoBOACTBO MO aKcnnyaTauuu.
CU CEHC - cuctema nameputensHas «CEHC».
JInHuA — TpéxnpoBogHasa nuHusA nuTanns-cessn C CEHC.

YcTtpoucTtBa; YectponctBa CEHC — coctaBHble yacTn CY CEHC, nogkntoyaemblie K
JInHun, Brniovast: Mpeobpasosamens — nepBuYHble npeobpasosatenu: yposHsa (MMIT),
Temnepatypsl (MNT), aasnenus (NA), n 1. A4.; BK — 6nok kommyTtaumm; BIK — 6nok nutaHns-
KommyTauun; BIMT— 6rnok nutaHus.

UcnonHeHne — peanusauma  Wsgenus,  umelowas  MHAMBKMAYyanbHoe
(bYHKLMOHANbHOE, KOHCTPYKTUBHOE U (MNN) CXEMOTEXHUYECKOE peLleHue.

Komnnekrauusa — VicnonHeHue, nMewllee VIH,D,I/IBI/I,D,yaJ'IbeIIZ KOMMJIEKT NOCTaBKWU.

1 OCHOBHbIE CBEOEHUA OB U3OENTUU
1.1 Ha3Ha4eHue

1.1.1 Apantep npegHasHaveH Ans conpshkeHusi yctporicte CEHC, nogkniovaembix
K TpExnpoBogHou nuHum nutaHus-cessu (MMM, BK, BrK, BC-5 n gp.), ¢ ycTpoicTBamu,
umelLwyMn  Bbixod wHTepderica RS-485 no npotokony «ModBus» (koHTponnepsbl
aBTOMAaTMKN, KOMMNbLIOTEPBI U Ap.).

1.1.2 AganTep obecneymBaer:

— CcyMTbIBaHWE NapameTpoB, n3mepsaeMbix npeobpasosatenamm (MMMM-118, -128,
-201, CEHC-MNT, CEHC-IMA v gp.) no npotokony Modbus RTU,;

— HacTtpoviky npeobpasoBaTtenen u BTOpu4Hbix npubopoB CEHC ¢ nomouibto
KOMMbIOTEPA;

— ranbBaHW4eckylo pasBssky (M3onauuio) uenen uHTepdenca RS-485 ot uenen
TPEXNPOBOAHOM NMUHUN NUTaHKA-cBA3N ycTporcTe CEHC.

1.1.3 AganTep ucnonHeHus «-12/24B», kpoMe TOro, npu Hanuuuu 6rnoka nuTaHus
C BbIXxoAHbIM HanpsikeHvem 10 .. 28 B nocTosiHHOro Toka, MoxeT obecneuvBaTb NUTaHue
yctporcte CEHC, nogkntoyaemMbix K TpeXnpOBOAHOWN NNHUN NMUTaHWUS-CBA3M.

1.1.4 Nutanne apantepa «JIMH-RS485 Modbus» ocywecTBngaeTrca no nvHWK
nutaHus-ceaAsm yctponcts CEHC.

1.2 TexHU4YeCKMe xapakTepuUCTUKN
1.2.1 YNCNO KABEMBHBIX BBOLOB, LUT ... .ceieeeeeneeeeeeeeeeteseseeeeessaeseessessssanesessseessenns 4,
1.2.2 iInamMeTp NOAKIIOYAEMbIX KABENEen, MM, HE BOJSEE ........c..vvvveeeeeeiiiiiiieee e e 8.



1.2.3 MakcrmanbHoe ceveHve NoaKnvaemblx NPOBOAHUKOB Kabenemn, Mm2....... 1.5.

1.2.4 CteneHb 3aLlnTbl OT BHELUHUX BO3AENCTBUM ..uvvvnneeeeeeeeiiieeeeeeeeiiiieeeeeeeens IP40Y.
1.2.5 Temnepatypa OKpY>KatoLLEN CPEABI, *C ...ccovvvriiiiiieeeiiieeeniieee e o1 0 go +50.
1.2.6 MapameTpbl anekTponuTaHusa agantepa «J/IMH-RS485 Modbus»:

—  HanpsbkeHue (0T NMMHWUKM NuTaHusa-ceasum yctporcte CEHC), B .................. 6..13;
— noTpebnsemMas MOLLHOCTb, BT, HE BOMEE........cuuviiiiiiiiiiiiiiee e, 0.5;
— notpebnsaemsbin Tok (Mpu HanpsxeHun 9 B), MA, He Bonee............ccecveeeeenee, 50;

1.2.7 NapameTpbl anekTponutaHnsa agantepa «J/IMH-RS485 Modbus-12/24B»:
1) B pexume NUTaHMSA OT UCTOYHMKA NOCTOSAHHOIO HaNPs>KEHUS:

—  HanpsbkeHue (0T MCTOYHMKA NOCTOSHHOIO HanpsXkenus), B ......... 10 .. 28;
—  HanpsixkeHue, BbigaBaemoe B JIMHMIO, B..........ooooi 6.5+1;
—  MaKkCcUManbHbIA BbiAABAEMbBIN TOK, MA .........coevvviieeeeeeeeeiiee e e 90;
—  NOTPebnsieMast MOLLHOCTb, BT ......ccooiiiiiiiiiiic e 1,4;
—  NOTPEGISNEMbBIN TOK?, MA, HE BOSIEE ... 190;

2) B pexume nUTaHus OT JIMHUM — COOTBETCTBYHOT NYHKTY 1.2.6.
1.2.8 MapameTpbl MHTEpdEenca RS-485:

—  CKOPOCTb OOMEHA, BUT/C....eeivieiiiee ettt 19200 / 9600;
oL LI = 1= 1 (= PP PRP ;
—  KOHTPOInb YETHOCTH

—  YMCTIO CTOMOBDBIX OUIT .vvuiiiiiiiiiiiie e et e e ettt e e e e e e et e e e e e e e evaaneeeeeeens 1/2;
—  TIPOTOKOJIT OOMEHA .....ceeiiieiiiiiiiieee e e e eeciittee e e e e e s eitaaa e e e e e e s eenaarr e e e e e e s eans ModBus RTU.
1.2.9 MNapameTpbl ranbBaHNYECKON Pa3BA3KN Lienen (3MeKTPonpoOYHOCTb N30NALMN):
—  NWHWNA — uenun nutanna 12/24 B ........... pa3Bsi3ka OTCYTCTBYET (Lenu CBA3aHbl);
—  JINMHUA — RS-485, B, HE MEHEE.......cccvvniiieeiieiieeeee ettt e e e e 500;
— RS-485 — uenv nntaHus 12/24 B, B, HE MEHEE ..........ccevvvveeeeeeeeeiiieeeeeeeeeeian, 500.
1.2.10 PEXUM PABOTBI.....uvvierieeieiiiiiiiieeeeeeeeiiiee e e e e e e s seirrr e e e e e e e e eaanreeeas HenpepbIBHbIN.
1.2.11 MNabapuTtHble pasmepbl (BXLLUXT), MM ... 65x72x58.
1.2.12 CPOK CIYXKObI, JIET, HE MEHEE ....cceeiuiiiiieieeeeeeiieiteeaaaeeeasnntieeeeaeeessnnnereeeaaeean 10.

1.3 KomnnekTHOCTb

1.3.1 AganTep (B cOOTBETCTBMM C 0603HaYeHem B nacnopte) — 1 wr.

1.3.2 Kabenb (kryT) ons nogknioyeHus k nopty RS-232 komnbtotepa — 1 WwT.
1.3.3 KomnakT-guck ¢ nporpaMMHbiM obecneveHmem — 1 w.

1.3.4 Macnopt — 1 3ks3.

1.3.5 PykoBoacTBO MO akcnnyaTaumm — 19k3. (Ha nNapTu0  YCTPOWCTB,
nocTaBnsieMyto B OAUH aapec, U AOMONHUTENBbHO — No TpeboBaHMIo 3akasyuka).

1) ObecneynBaeTtcsa npu nnoTHoM obneraHun kabenst pe3vHOBBIM KOMbLIOM (MMCTOHOM) B MecTe BBOAA B
Kopnyc agantepa.

2) Mpu HanpsixeHun nutanus 10 B, n Toke Harpysku 90 MA.



1.4 MapkupoBka

1.4.1 AganTtep UMeeT MapKMPOBKY, COAEepXaLLyo:

—  3aperncTpyvpoBaHHbIN 3HaK (NOroTuM) N3roToBUTENS;
—  HavMeHOBaHue n3genus;

— 0603HayeHune n3genus;

—  3aBOACKOM HOMeEp M3genus;

—  [aTty M3roTOBMNEHUS.

1.5 BapmaHTbl npuMeHeHUA usgenus

Apantep npepgHasHadyeH Ana wucnonb3oBaHua ¢ yctpouctBamu  CEHC,
nogknioyaeMbiMy no JinHun. TunoBon Habop Takux YCTPOWCTB BKMOYaeT ajantep u
cnegyroLme KOMMOHEHTbI:

— npeobpasosatenu CEHC NMMI-118, -128, -201, N4, MAT;

—  6nok nutaHua blM-9B-0,4A unn gp.;

—  [pononHuTeneHo — curdanusatop MC-K-500(-2) unu aHanornyHbIn.

Ha pucyHke 1 nokasaH TUMOBOM BapuaHT MOAKMIOYEHUs ajantepa K
NPOMBbILLIIEHHOMY KOMMbOTEPY NO UHTEpdericy RS-485.

JnHns nutanus-ceasm CEHC RS-485 (pnvHa kabens o 1200 m)

BMN-9B-0,4A /
BC-K-500 ‘ Mn ‘ ‘ nmn ‘ JINH-RS-485/232 |

MpOMBILLNEHHbIN
KOHTpONnep, KomnbloTep

[e}e]

PucyHok 1 - BapnaHT npuMeHeHus aganTtepa COBMeCTHO ¢ ycTpoictBamu CEHC

2 NPNHUMN PABOTbI, ONMMCAHUE KOHCTPYKLUUN

2.1 NpuHUMN paboTbl

Mocne nogayn nuTaHWs agantep NepuvoaMYecKU OnpallvMBaeT MOAKMHYEHHbIE K
nuHun yctponctBa CEHC un coxpaHsieT nocrnegHue nonyyYeHHble AaHHble (3HaYeHus
napameTpoB npeobpa3oBaTtenen) BO BHYTpeHHen namatu. Mo wuHTepdericy RS-485
(npoTokon obmeHa Modbus) agantep paboTaeT Be4OMbIM B peXMME «3anpoc-oTeeT». [Mpu
nony4yeHun 3anpoca oT BeayLlero Ha maructpanu RS-485 — Modbus (koHTponnepa unu
KOMMblOTEpa) agantep hopMupyeT U nepeaaeT OTBETHLIN MAaKeT Ha OCHOBE COXPaHEHHbIX
AaHHbIX. CBETOAMOLHbBIV MHOUKATOP MO LEHTPY NraTbl HENPEPbIBHO CBETUTCS NPU HANW4mMm
NUTaHWSA 1 MUraeT Npu Npueme-nepeaaye gaHHbIX.

2.2 CoBMecTMMOCTb aganTepa c NPOTOKonaMu obmMeHa

2.2.1 B apantepe peanu3oBaH npoTokon obmeHa no wuHTepdelicy RS-485
B COOTBETCTBUM cO cneundukaumen Modbus RTU, onucaHHow B gokymeHTax «MODBUS

APPLICATION PROTOCOL SPECIFICATION V1.1a» n «MODBUS over Serial Line
Specification & Implementation guide V1.0» (onuMoHHO).

Moapo6GHble cBeaeHMs1 0 COBMECTMMOCTU adanTtepa ¢ NpoTokoniom obmeHa Modbus
RTU cogepxuT nyHKT 3.3.3 HacTosiero PO.



2.2.2 Apantep Takke MoxeT paboTtate no npotokony CEHC, npu 3tom
Npoun3BOANTCS CKBO3HOM 0OMeH AaHHbIMK Mexay nunuHuen CEHC u nitepdeiicom RS-485.

Jinnna CEHC ponyckaeT Heckomnbko BedyLmx YCTPOMCTB, a uMHTepdenc RS-485
paspeliaeT TOMbKO OAHO Bedyllee YCTPOWCTBO Ha Maructpanu, nodtomy pabota
apantepa no npotokony CEHC pekomeHayeTcs TONbKO ANA HaCTPOMKUA YCTPOMCTB
CEHC (npeobpa3oBaTtenen u BTOPUYHbIX NPUGOPOB) NpY NOAKMIOYEeHMU aganTtepa K
KOMMNbIOTEPY, NPV 3TOM aJanTep AOMKeH ObITb QUHCTBEHHBIM BE4OMbIM YCTPONCTBOM Ha
maructpamm RS-485 (RS-232). lMopsipgok HacTtponku yctporicte CEHC ¢ nomouwsto
afjanTepa onucaH B nyHkTe 3.5.2.

Co crtopoHbl nuHum yctponcte CEHC apantep 9aBnsetca Begywum U
no ymonyaHuo umeet agpec B nuHun CEHC — 164.

2.3 OnucaHme KOHCTPYKLUMN

2.3.1 ApanTep BbINOMHEH B KOpMyce U3 yaaponpoyYHoro nonuctuporna. B kopnyce
agjanTepa pa3MelleHa nevaTtHasi nnata (B ucnonHeHun «-12/24B» — aBe nnatbl, 0gHa Hag
Opyro) c 9anemMeHTamu cxXembl (B T.4Y. CBETOOUOAHBIM WHAMKATOPOM W BUHTOBBLIMU
KNEeMMHbIMK  3axumamu). [epMeTnyHOCTb Kopryca obecneuynBaeTcs pPe3VHOBLIMU
YNNOTHEHNAMM NO Kpako KPbILWKXA U B MeCTax BBOAA Kabens.

2.3.2 BHewHnn BuA kopnyca v nnaTbl agantepa, YCTaHOBOYHbIE pa3Mephbl, a Takke
Ha3Ha4YeHWe KOHTAKTOB MOKa3aHbl Ha PUCYHKe 2.

X3 - 3aXUM ANsi NOAKIOYEHUS] BHELLHEro
anekTponutanus (10...28)B
(Tonbko B UcnonHeHun "-12/24B")

MonapHoCTb:
- KOpUYHEBbIi "+
ronybon "

RS-485
Modbus

S0 INHWA =

JU

65—

PucyHok 2 - BHewHuiA BUA Kopnyca U nnathbl agantepa, ycTaHOBOYHbIE pa3Mepbl,
Ha3HayYeHUe KOHTaKTOB



2.3.3 BepxHsia nnaTta (nnata agantepa) WMeeT BUHTOBble KMEMMHblE 3aXWUMbI
npegHasHaueHHble:

— X1 - gna noaknioveHusa agantepa K NMHUKM NuTaHusa-cesasu yctporicts CEHC
(«+» — nnioc NuTaHus; «J1» — curHanbHas Uenb; «-» — obLLKMI NpoBoAa);

— X2 — ansa nogkntoyeHns K nitepdency RS-485 («A» — nnoc curHansHoOmW Lenwu;
«B» — MVMHyC curHanbHou uenu; «9» — aKpaH).

Ha nnate apantepa wucnonHeHusa «-12/24B» uMeeTCa KNeMMHbIN 3axuM X3,
BbIBEI€HHbIV C HWXXHEN nNnaTbl U NpeHa3HauYeHHbIV NSt NOAKIIOYEHUS BHELLHETO NUTaHWSA
(10 .. 28) B (Kopu4HeBbI MPOBOA — NIOC NUTaHUSA, ronybon — MUHYC NUTaHKS).

2.3.4 ApanTtep wucnonHeHusa «-12/24B» noctaBnseTca C NNatod WMMMyrbCHOMO
DC-DC npeobpasoBaTtens («HWXHAS» MnaTa), KoTopas YCTaHOBMEHa MNoA «BEPXHEN»
nnartown (nnaTon agantepa).

Mpu nopave HanpspkeHus 10 .. 28 B Ha KOHTaKTbl KNEMMHOro 3axuma X3 nnara
DC-DC npeobpasoBaTtensa obecneunBaeT nodadyy Ha KOHTaKTbl «+» W «-» BWHTOBOIO
saxmma X1 «JIMHNA» Hanpskenus 6,5+ 1B gna obecnedyeHnss nuTaHusa kak nnatbl
apanTepa (BepxHasd nnarta), Tak U ApyrMx yCTPOWCTB, noakntoyvaemblx K nuHum CEHC.
Mpu 3TOM cymmapHbIn Tok noTpebnennst yctpoicts CEHC, nonyyatowimx anekrponMraHme
OT OOHOro apganTtepa WCMNOMHeHus «-12/24B» He [OOMKEH MpeBbllaTbh 3HAYeHus,
yka3aHHOro B NMyHkTe 1.2.7 HacToswero P3.

2.3.57o0 ueHTpy nuUEeBOM MNaHenu pacrnonioXeH CBETOOUOAHbLIN WHAMKATOP,
CBETALWMICA MNPU HanUuMM NUTaHUS U KPaTKOBPEMEHHO MUralWuin npu nepegade-
Nony4YeHUn AaHHbIX.

3 YKA3AHUSA NO HACTPOMKE, MOHTAXY, 9KCMNITYATALIUW,
TEXHUYECKOMY OBCIY>XUBAHUIO U PEMOHTY

3.1 Mepbl 6e3onacHocTn

3.1.1 MoHTax, aKcnnyataumio, TeXHMYeckoe OOCHyXuBaHWE W PEMOHT u3aenus
npon3BoANTbL B CTPOTOM COOTBETCTBUM C HacTosAwmM P3, a Takke, ¢ TpeboBaHUAMM:

— TOCT P 51330.16-99 (M3K 60079-17-96), FOCT 30852.16-2002
(M3K 60079-17:1996);
— TOCT P 51330.18-99 (M3K 60079-19-93), FOCT 30852.18-2002

(M3K 60079-19:1993),
— rnasbl 7.3 NnpaBun YCTPOWCTBA anekTpoycTaHoBok (MYJ);
— rnasbl 3.4 npaBun aKcnnyaTaummn anNekTpoycTaHoBok notpebutenen (M330M);

— Aapyrux ,D,eVICTByPOLLI,VIX HOPMAaTMBHbLIX  OOKYMEHTOB, pernamMmeHTUpyrLmnx
TpeGOBaHMﬂ no obecneyeHuno I'IO)KaDOB3prBO6e3OI'IaCHOCTM, TexHuKkn 6es3onacHocTu,
akonornyeckon 6esonacHoCcTu, no yCTpOVICTBy N 3Kcnnyataunn anekTpoyCcTtaHOBOK.

3.1.2 MoHTax / 4EMOHTaX n3aenus NpoBoAMTb TOSIbKO NPW OTKITHOYEHHOM NUTaHNUN.

3.1.3Tepea MOHTaXoOM W Hayanom 3Kcnfyatauuwm criegyeT  nNpoBepuUTb
COOTBETCTBUE (PaKTMYECKOM KOMMIEKTHOCTM uM3genusa ykasaHHon B P3, nacnopre,
a Koprnyc nsgenuvs criegyeTt ocMoTpeTb. [pu ocmoTpe Heobxoanmo obpaTuTe BHUMaHUE Ha
OTCYTCTBME MEXaHU4eCKUX MOBpeXAeHUNn wusgennsi, LUernocTHOCTb MnevyaTHoW nnathbl
M34enusl, 3almTHbIX MOKPbITUA, OTCYTCTBME OTCOEAMHSIIOLLMXCS UNK cnabo 3akpenneHHbIX
3MEMEHTOB.

3.1.4 MNMepen vcnonb3oBaHNEM M3Oenvs HeobXO4MMO MPOM3BECTUN €ro YCTaHOBKY U
MOHTaX. [opsgok MOHTaxa onucaH B nogpasgerne 3.4 Hactoswero P3.



3.2 dkcnnyaTtauMOHHbIe OrpaHU4YeHus
3.2.1 He pgonyckaeTcs aKkcnnyaTauusa nagenus:

— B cpepax, arpeccuMBHbliX MO OTHOWEHUK K KOHTakTupyowmm C HUMU
MaTtepuanam, n3 KOTopblxX U3rOTOBJIEH aganTep,;

—  NpV HECOOTBETCTBMM NapaMeTpOB NUTAOLLEN CETH;

—  BO B3pbIBOONacHbIx 3oHax no NOCT 30852.9-2002 (M3K 60079-10:1995).
3.3 HacTtpoiika

3.3.1 O6wme cBegeHus

3.3.1.1 Hactpoika agantepa MOXeT NPOBOAUTLCA Ha NpeanpuaTUn-u3roToBuTene,
B COOTBETCTBUM C TpeboBaHuaMM 3akasumka. [py 3TOM HeobxoAumMo NpoBepUTH
COOTBETCTBME HAaCTPOEK, 3anncaHHbIX B MacnopTe, KOHKPETHOMY NMPUMEHEHUIO aganTepa u,
npu HeobXoAMMOCTH, CKOPPEKTUPOBATL HACTPOWIKY.

3.3.1.2 HactpoWku nsgenvs no ymonyaHuio npvBeaeHbl B NpunoxeHunm A.

3.3.1.3 HacTporika ocCyllecTBnsieTcs C NOMOLLbIO MepCcoHanbHOro KoMnbloTepa €
npuMmeHeHnem cootBeTcTBytowero MO u3 komnnekra nocTaBkM agantepa (CMOTpu
nyHkTbl 3.3.2, 3.3.4) unu ¢ nomoupbto ctopoHHero MO (cmoTtpu nyHKT 3.3.5).

3.3.1.4 CBepeHuss o0 HacTpomnke apantepa no npotokony CEHC npuBeneHbl
B nyHkTe 3.3.2, no npoTtokony ModBus B nyHkTe 3.3.3 HacTosero P3.

3.3.1.5 HacTpoliky kapTbl perucTpoB agantepa criefyeT BbIMOMHATb C MOMOLLbIO
nporpammbl «Hactpovika kapTtbl permctpoB ModBusRTU», Haxogswiencs Ha pucke us
KOMIMIEKTa NOCTaBKW, B COOTBETCTBUM C NPUHLIMNAMM, MpUBEAEHHBIMU B NyHKTE 3.3.4.

3.3.2 HacTpowka agantepa no npotokony CEHC

3.3.2.1[dna HacTpomku apantep cnegyetr MNOAKMIOYUTL K NEpPCOHanbHOMY
KomnbloTepy (HoyTOyky) kaberem w3 Komnnekra nocTaBkM no uHTepdency RS-232
COrMacHoO cxeme, NpvBEOEHHOW Ha pucyHke 8 «6», a Takke k nuHum CEHC u nogatb
nutaHue B nuHUI0. locrne nojayn NUTaHWs Ha NULEBOW MaHenu agantepa OOJDKEH
3aCBeTUTLCHA CBETOAMOAHLIV MHOUKATOP.

MpumevyaHne — Bo3moxHa HacTpovika agantepa 6e3 nogkmoyeHuss Kk nuHum CEHC:
nuTaHMe aganTepa MOXeT OCYLeEeCTBNATLCA OT MWCTOYHMKA MOCTOSHHOrO Hanpsbkenus 9+2 B,
NOAKII0YAEMOrO K KNeMMaM «+» n «-» 3axuma «JIMHUA» (koHTakT «J1» ocTaéTcsa HenoaKmnoUYEeHHbIM),
Kpome atoro, nutaHue apantepa «JIMH-RS485 Modbus-12/24B» MoxeT ocyllecTBnATbCA OT
MCTOYHMKA NOCTOSIHHOrO HanpsbkeHus 10 .. 28 B, noaknovaeMoro K kKnemmMam «+» 1 «-» 3axuma «X3»
(CMOTpU pUCYHOK 2).

3.3.2.2 Ha komnbtoTep crnegyeT yCTaHOBWUTbL nporpammy «HacTporika gaTuuKoB U
BTOPWYHBIX NPUOOPOBY» C KOMMAKT-AMCKA U3 KOMMNMEKTa ajanTtepa, a 3aTeM 3anycTutb e€.

3.3.2.3 B nporpamme «HacTporka [aTyMKOB M BTOPWYHBIX MPMOOpPOB» crepyeT
BbIOpaTh NyHKT MeHo «YcTporicTea > Mouck», BBeCcTn agpec 255 n HaxaTb «OK».

Mo okoH4YaHuM nowncka B OCHOBHOM OKHe nporpammbl 6yaet nobaeneHo HoBoe
ycTporicTBo — agantep JIMH-RS485 Modbus.

[BOMHBIM LLUENYKOM NEBON KHOMKU MblwW criegyeT BblibpaTb agantep M3 cnwvcka,
3atem BO Bkragke «[lapameTpbl» BblbpaTb CTpoky «buToBble napameTpbl agantepa»
(mapameTtp 0x46). HasHayeHne 6UTOB HacTpoOnKM NpuBeaeHo B Tabnuue 1.



Ta6nuuya 1- HazHayeHue GUTOB HaCTPOMKU apanTepa

Ne OeiicTame 3HayeHue no
yMonuaHuio

1 eHepauusi CUHXPOUMMYNbLCOB B NWUHWK. [Mpn HopManbHoW paboTe 6UT JoMmkeH BbiTb 1 (paspeLueHo)
ycTaHoBMNeH

2 Mepepaya cocTosiHMiA npeobpasoBaTeneit Ha WWHY RS-485 npu paboTe no npoTokony 1 (pa3speLueHo)
CEHC

3 |He ncnonbsyetcs -

4 |Nepepava 3anpocos 13 nuHum CEHC Ha wnHy RS-485 1 (paspelLueHo)
YcKkopeHHbIii onpoc npeobpasosaTeneit. CrnepyeTt yCcTaHOBUTb 3TOT GUT, YTOObI yCKOPUTL 0 (3anpeLueHo)

5 |onpoc npeo6pasoBaTenei. 3anpewaemcsi UCOb308aMb PEXUM YCKOPEHHO20 orpoca npu
Hanuyuu 8 nuHuu CEHC 6nokos kommymauyuu (bK-xx, BITK-xx) unu cupeH (BC-xx)

Takke [OCTYMHbI CreayloLwmne napameTpbl aganTtepa:
1) Appec Ha wuHe Modbus RTU (napametp 0x42) (cmotpu nn. 3.3.5.2).
JonycTnmble 3HayeHusa — oT 1 oo 247,

2) Bpewms umkna nuHum B cekyHpax (napameTp 0x1C) — namepeHHoe Bpems LiMKna
NHUK (TexHonornyeckmn napameTp) (cmoTpm nn. 3.3.5.2);

3) Tabrnumua coctosHu patunkoB (napameTp OxAE) — kputudeckne ypoBHM
npeobpasoBaTenen.

3.3.2.4 AganTep Takke OOCTyneH co CTOpoHbl nuHum CEHC no cobctBeHHOMY
agpecy (no ymonyanuio — 164).

3.3.3 Hactpoiika aganTtepa no npotokony Modbus RTU

3.3.3.1 CoBmecTMMOCTb agantepa C npoTtokonom obmeHa Modbus RTU
obecneuvBaeTcs peanusauuern B agantepe npoTokona obmeHa no uHtepdericy RS-485
B COOTBETCTBUM cO cneuundukaumen Modbus RTU, cormacHo pokymeHtam «MODBUS
APPLICATION PROTOCOL SPECIFICATION V1.la» u «MODBUS over Serial Line
Specification & Implementation guide V1.0» (ONUMOHHO).

B apganTtepe peanusoBaHbl cnegyowme dyHkumn Modbus:

—  dyHKuma 0x03 — yteHne pernctpoB AaHHbIX (Read Holding Registers);

—  doyHKumsa 0x04 — yteHne BxoaHbIx pernctpos (Read Input Registers);

—  doyHKumsa 0x05 — 3anucb ogHoro anckpeta (Write Single Coil);

—  dyHkumsa 0x06 — 3anmck permctpa aaHHbix (Write Single Register);

—  doyHKumsa 0x08 — nonyyeHue coctossHusa coegunHermns (Get Comm Status);

—  dyHkumsa 0x10 (16 dec) — 3anncb Heckonbkux pernctpos AaHHbix (Write Multiple
Registers).

3.3.3.2 Agantep npegocTtaBnsgeT ABe (YHKUMM MO MOMYyYEeHU0 [OaHHbIX OT

npeobpasoBaTteneii: YTeHne u3MepsieMbiX MapaMempos npeobpasoBaTeneil U 4yTeHve
Kpumudeckux yposHeli npeobpasosaTenei.

M3mepsemble napamMeTpbl npeo6pa3oBaTenel [AOCTYNHbI MO  MPOTOKOMY
Modbus RTU 4epes cnotel onpoca (250 syeek), B KOTOpble agantep NoMeLlaeT 3HavYeHus
Tpebyembix napamMeTpoB npeobpasoBatener (CMOTpy pucyHok 3). Kaxapii cnoT onpoca
MOXET  XpaHWTb  3HayeHue OfJHOro napameTpa  npeobpasosatens.  Onpoc
npeobpasoBarteneit no nuHun CEHC ycTpoicTBO BbINOMHAET HE3ABMCUMMO OT 3arnpoCoB Mo
npotokony Modbus RTU.
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MpumeyaHme — CornacHo TpeboBaHusMm npoTtokona Modbus RTU Homepa peructpos
pacnornoxeHbl MO agpecamM, paBHbIM HOMepy peructpa MuHyc 1. To ectb Permctp Ne1001
pacnonoxeH no agpecy 1000, pernctp 1002 — no agpecy 1001 u Tak ganee.

Holding Regs Input Regs
(4TeHune 1 3anuckb) (TONbKO YTEHME)
MapameTtp+aapec 1001 3HauyeHue mn. 1001
Cwmelenve B Tabmmue | 1002 3HayeHue CT. 1002 Cnot 1
Bpewms 2001
MapameTp+azpec 1003 3HayeHune mn. 1003
Cwmelyenve B Tabmuue | 1004 3HaueHue cT. 1004 Cnort 2
Bpewms 2002
MapameTp+aapec 1499 3HauyeHue mn. 1499
Cwmelyenve & Tabmuue | 1500 3HayeHue CT. 1500 CroT 250
Bpewms 2250

PucyHok 3 - CnoTbl onpoca

Kaxxgomy crnoTy cooTBeTcTBYOT 3 BXoAHbIX pervctpa (Input Regs) n 2 peructpa
AaHHbix (Holding Regs). 3HayeHue cunTaHHoro napameTpa npeobpasoBaTtens OCTYMHO B
nepBbIX ABYX BXOAHbIX peructpax B dopmate «32-bit floaty. Ona Ttabnuy cumTbiBatoTCS
yeTblpe ©OamnTta. Homep peructpa onpegensieTca B COOTBETCTBUM C  (pOpPMYmON:
(N -1) * 2 + 1001, roe N — Homep cnoTa. Hanpumep, Ans nepBoro crnorta 3HaveHve
napameTpa 6yaet nomeleHo B peructpax 1001, 1002; gnsa stoporo cnota — 1003, 1004 u
Tak pganee. Ecnn ¢ mMomMeHTa nogauyu nutaHWs Ha aganTtep napameTtp (unu sdeinka
Tabnuubl) He cumTaH(-a), unm npeobpasoBaTernb OTNPaBUN NPU3HAK OLWMOKM U3MepeHUs
napameTpa, TO B 06oux pernctpax COOTBETCTBylLero crnota OydeT 3anucaHo
OXFFFFFFFF.

Mnagwwin 6aiT nNepBOro perncrtpa OaHHbIX XpaHWUT agpec npeobpasoBaTens B
nuHun yctponcts CEHC, ctapwmn 6anTt — Homep napalvleTpal) (vrn Homep Tabnuubl) Ans
onpoca. BTopon perucTp AaHHbIX XpaHWT CMelleHve B Tabnuue (ecnu cMmelleHne paBHO
OxFFFF, TO 3anpalumBaeTcs napameTp C yKa3aHHblM Homepom). [ns Tabnuy 3agaetcs
cMelleHne nepsoro 6ainTa, MakcMmanbHO [ONycTumoe cMmelleHne coctaBut OxXFFFA.
YKasaHHble HacTpoyku crnoToB AaHHbiX (Holding Regs) xpaHATcs B 9HEproHe3aBnCHMON
namatn (EEPROM) aganTtepa.

Bpems, npoweawiee ¢ MOMEHTa MOMYYEHUS 3HAYEHUS] XPAHUTCSH B TPETbEM
BXOQHOM peructpe ¢ HOMepoM, onpedensieMblM B COOTBETCTBUMM C  HOPMYIOWA:
(N —1) + 2001, rge N — Homep cnoTta. OgHa eAvHULA 3HAYEHUS BPEMEHU COOTBETCTBYET
1/10 cek. Ecrnn ¢ MOMeHTa nofgayv NUTaHusa napameTp He CYMTaH, TO B PerncTpe BpemeHu
OyneTt 3HayeHne OX7FFF.

Takum obpasom, CHET perncTpoB CrioToB onpoca HaunHaeTcsa ¢ 1001. Hanpumep, Kk
nepBoMy CrOTy OTHOCATCS peructpbl gaHHbix (Holding Regs) 1001 u 1002, BxoAHble
permuctpbl (Input Regs) 1001, 1002 n 2001. OocTynHbl peructpbl gaHHbix 1001-1500 un

1) Homepa napametpos ycTpoiicte CEHC npuBeaeHbl B onucanuy npotokona CEHC Ha komnakT-gvcke us
KOMMMeKTa aganTtepa, a Takke B Tabnuue 2 HacToswero P3.
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BxoAHble pernctpbl 1001-1500 (copepxaT 3HayeHMs napameTpoB B popmarte float), 2001-
2250 (copepxat Bpems B eauHmuax no 0.1 c, integer).

HacTtpouTb cnoTbl onpoca MOXHO C MOMOLLbIO MPOorpaMmbl HACTPOWKM adantepa
(cmotpu n. 3.3.4), nnbBo C NMOMOLLLIO CTOPOHHErO MporpaMMHOro obecneyeHuns (cmoTpu
n.3.3.5).

Kputuyeckne ypoBHM, nepefaBaemble NpeobpasoBaTensaMy COXPaHATCA B
namaTM agantepa, M OOCTYMNHbl AN 4YTeHus 4yepe3 BxogHble peructpbl (Input Regs)
c Homepamu 3001...3127. B mnagwem 6Gante Kkaxgoro perumcrpa XpaHuTCH 3HadeHue
GanTta cocTosiHusA, B cTapliem — Bpemsa (B CeKyHAaax), npollefllee C MOMEHTa ero
nonyyeHus oT npeobpasosaTtens.

Kaxgemm 6ur B 6Gante coctosHusi, nepegasaemMoM npeobpasoBaTtenem,
yCTaHaBnvMBaeTcs B «1», eCnu MNpeBbIEHO KPUTUYECKOE 3Ha4YeHWe COOTBETCTBYHOLLETO
HoMmepy 6uTa napameTpa (YpOBHS, TemnepaTtypbl, MPOLEHTHOrO 3anofiHeHWs w Ap).
Kputuueckme 3HaveHus napameTpoB (YPOBHM) U MX cooTBETCTBNE BuTam Banta CoCTosHMA
3aalnTca MHOMBUAOYyanbHO B HacTpoMkax Kaxgoro npeobpasoBaTtens (Bcero 4O BOCbMMU
KPUTMYECKUX 3HavyeHun Ha oauH npeobpasosatenb). [logpobHo paboTa ¢ KpUTUYECKUMU
ypoBHAMK npeobpasoBaTenel onucaHa B PYKOBOACTBE MO  SKchmyatauuu Ha
npeobpasoBaTens.

3.3.4 Ucnonb3oBaHMe NporpaMMbl HACTPOMKU apganTepa
O6uime cBegeHUs 0 NporpaMme HaCTPOWKM.

Mporpamma npegHa3sHayveHa ans HacTPOWKM 1 NPOBEPKN aganTepa n paboTtaeT noa
ynpaBneHmeMm onepaumoHHon cucteMbl Microsoft Windows. [Onsi paboTbl nporpammbl
HeobxoaAMMOo Hanm4vme XoTs Obl OHOr0 KOMMYHMKaLUMOHHOro nopta RS-232 unn RS-485.

BHeLUHWit B OKHa NporpaMmbl NPUBEAEH Ha pUCYHKe 4.

< HacTpoRka kapTel peructpos ModbusRTU v1.1.0.42 E]
wakin
TapaneTpel CEASH
COM-mopT! | COM4 || CropocTe: |19200 | 4| YeTHocTe: |Het b
Appec Modbus: | 1 w | []Noaasnexue axa
HacTpoika cnoToe | Mposepka
Cnot {perkcTpel) Aapec Mpametp Tabnmua CMELLEHHE had
1(1001-1002) & 0x01 000 0xFFFF
2 (1003-1004) 1 Ox01 Ox00 OxFFFF
3 (1005-1006) 1 Ox02 000 O0xFFFF
4 (1007-1008) a 0x00 Ox00 Ox0000
S (1009-1010) o 0x00 0x00 00000
6 (1011-1012) a 0x00 000 00000
7 (1013-1014) o 0x00 000 00000
g (1015-1016) o 0x00 Ox00 00000
9 (1017-1018) o 0x00 0x00 Ox0000
10 (1019-1020) a 0x00 Ox00 Ox0000
11 (1021-1022) a 0x00 000 00000
12 {1023-1024) a 0x00 000 00000
13 {1025-1026) o 0x00 Ox00 00000
14 {1027-1028) o 0x00 000 00000
15 (1029-1030) a 0x00 Ox00 Ox0000
16 (1031-1032) o 0x00 0x00 00000
17 (1033-1034) a 0x00 000 00000
18 {1035-1036) o 0x00 000 00000
19 {1037-1038) o 0x00 Ox00 00000
F0 {10709-1 040 n nvin i O L
|:| MpoTaokon CEHC CHHTaTE I [ JanHcaTe
CuHTaHD

PucyHok 4 - BHeluHMi1 BuA OKHa Nporpammbil
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MpumeyvaHne — lMpu nogknodeHun Kk nopty RS-232 ¢ nomowbio kabens M3 KomnnekTa
apantepa «JIMH-RS485 ModBus» cnegyeT yctaHoBuUThL donar «ogaBneHue axa».

YcTaHOBKa coeAMHeHUs ¢ aganTepom.

B rpynne Hactpoek «[lapameTpbl cBA3u» criegyeT BblbpaTb  HOMep
KOMMYHUWKaLMOHHOIrO MopTa, K KOTOPOMY MOAKMIOYEH ajanTep, CKOpocTb obmeHa u
YETHOCTb, Ha KOTOpPble HACTPOeH ajanTtep, W HaxaTb KHOMKy «CuutaTby». lMocne atoro
nporpaMMa [ofkHa cYuMTaTb 3HAYeHUs perucTpos apantepa, o 4Yem OyaeT BblgaHO
coobuieHne «CunTaHo» B CTPOKE COCTOSIHMSA NpoOrpaMMbl (CMOTPM PUCYHOK 4). Ecnu
3HaYeHMs1 PerncTpoB He cYMTaHbl (aganTep He HawgeH), TO HeobxoanMo:

—  MPOBEPUTb NPaBUIbHOCTb BbIOOPa KOMMYHWUKALIMOHHOTO NOPTa;
—  NpoBepUTb NPaBUINBbHOCTb MOAKMHYEHNS K KOMMYHUKALMOHHOMY NOPTY;

— MpoBepuTb cocTosiHMe naxka «MomaBneHue 3axa» (nNpu paboTe uyepes
kabenb RS-232 u3 komnnekta apantepa «JIMH-RS485 ModBus» («JIMH-RS485
ModBus-12/24B») pexvM nopaBneHus axa A0IbkeH ObiTb BKIOYEH, a npu paboTte no
RS-485 Hanpsamyto unu yepes agantep JINMH-RS485/232 — BbIKNOYEH);

—  MPOBEPUTb Hanuuue HanpPsKeHWA MUTAHUA Ha KNeMMax «+» U «—» 3axuma
«MMHNA» (Npw BKINOYEHHOM NMUTaAHUM CBETOAMOA adanTepa AOSHKEH CBETUTLCA);

—  MpW NpaBUNBHO BbIOPAHHOM KOMMYHUKALUMOHHOM MOPTE M CKOPOCTU nepegayu
HaXaTb KHOMKYy CcuMTaTb, AOXAATbCS OKOHYaHWS onpoca M ybeauTbes, YTO hrnaxok
«Mpotokon CEHC» HaxoauTcA B COCTOSIHUM «BKIOYEH». [locrne ycTaHOBKW/CHATWA
dnaxka HaXXMUTE KHOMKY «3anucaTby ANs COXpaHEHNs1 HACTPOWKN.

OTtkntoyeHne npotokona obmeHa CEHC npegyCMOTpeHO AN MUCKMIOYEHWUst ero
BMNWAHWA Ha OOMeH daHHbIMK Mexay ycTponctBamu Modbus, nogkntoveHHbIMK K ogHOMY
wrendy RS-485.

BHumaHue! [Iposepsime c¢naz cocmosiHus rnpomokona CEHC (cmompu
pucyHok 4). [lpu OmKIYEeHHOM MPOMOKO/e MOUCK U Hacmpolika adanmepa u Opyaux
ycmpoticme 6ydem He803MOXHa.

HacTtpoiika cnotoB onpoca Modbus (3aknagka «Hactponka cnotoBy).

Mpn HaxkaTnm KHOMKK «Cuntatb» nporpaMmma CHMUTbIBaeT TeKyLimne HaCTPOWMKN BCEX
CNnoToB oOnpoca agantepa. 3anucb B nNamsTb agantepa CYMTaHHbIX U U3MEHEHHbIX
HaCTpOeK BCEX CNOTOB Onpoca nNnpon3BoanTcA C NOMOLLbIHO KHOMKN «3anuncatby.

BbI30B OKHa HaCTPOMKM HYXHOFO CrnoTta Npov3BOAWTCA ABOWHBIM LLENYKOM FEeBON
KHOMKM MbILLX Ha COOTBETCTBYIOLLEN CTPOKe B TabnnLe HacTpOMKM CIOTOB.
B nossuBLIEMCS OKHE:

- B none «Agpec gatyunkar» criefyeT BblbpaTth agpec ycrtpoictea B nuHum CEHC (13
avanasoHa 1 —254), napamMeTpbl KOTOPOro AOMMKHbI OMNpalMBaThCs Mpy obpalleHun K
HacTpamBaemomy crioTy. Ecnv 3HaveHue agpeca OaTyvka yCTaHOBUTL paBHbIM «0», TO
CUMTaETCs, YTO CIOT AAHHBLIX HE HACTPOEH;

- B none «MapameTp» cnegyeT BblGpaTb HOMep napameTpa, KoTophli 6Gyaet
onpawwmBaTbcs. Ecnn Tpebyetca onpawwuBatb Tabnuuy yctporictea CEHC, To
Heo6XxoaMMo 3anonHUTL nonsa «Tabnuua» n «CmelleHne».

Mpumep yCTaHOBEHHbIX 3HAYEHUI NPUBEAEH HA PUCYHKe 5.
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Hactpoiuck cnota H:2 {1003-1004) &

HacTpodite cnora Nl Aapec AaTHHES 1 b
(=] MapamaTp: 0:01 - ¥poeeHt wHakocTH (h) -
) Tafrua:

Crewere:  Ox

fals OTMEHA

PucyHok 5 - NMpumep ycTaHOBNEHHbIX 3HA4YE€HUN

MpoBepka TeKyLuxX HacTpoek CrnoToB onpoca.

MpoBepka paboTbl TEKyLUMX HACTPOEK CMOTOB OMpoca, 3anucaHHbiX B ajanTep,
ocyllecTBnseTcs Ha Bknagke «lMposepka» (CMOTPU PUCYHOK 6).

[na Havana npoBepkn HeobXoAMMO HaxaTb KHOMKYy «3anycTutb». B pexume
NPOBEPKM NporpaMmma ornpalumMBaeT crnoTbl onpoca no npotokony Modbus RTU, n BelBOANT
3Ha4YeHus napameTpoB npeobpasoBaTenen Ha akpaH. Ha Bpems npoBepkn BO3MOXHOCTb

M3MeHeHUs napameTpoB aganTtepa OnokupyeTtcs. [ns OCTaHOBKM NpPOBEpPKU cnegyeT
HaxaTb KHOMKy « OCTaHOBUTbY.

4 HacTpoiika wapTel pe rrctpos MedbusRTU v1.1.0.42 Z]
DSHA

TApAMETOR CRAZH

COM-nIpT: | COM4 | s | CROPOCT: | LS200 |4 | HTH00TS: | Het hdl

Aapec Modbus: |1 « | [Jroasonere axa

HacTpofica cnotee | [1DaBEpKa

CnoT (pErHCTOR) | Aa. . CEHC SHAYEHHE: Brens |
L [ () (el AN wE
z 1 (M 001 AN 7
3 1 (M 002 MAN ke
4 - - - -
5
6
T
il
9
Lo
L1
1
L3
L4
8]
L&
17
LS
Lo - - - -
mn - - - - [

SANyYCTHTE DLTAHOBN T

PucyHok 6 - MpoBepka pa6oThbl TEKYLMX HACTPOEK CIIOTOB onpoca

CoxpaHeHue HacTpoek.

CuunTaHHble 13 agantepa U (MnM) U3MEHEHHble B NporpaMMe HacTPOWKU CrOTOB
onpoca MOXHO coxpaHuTb B chann. Ons atoro crnegyet B MeHo «®Paiin» BbIOpaTh MyHKT
«CoxpaHnTb», BBECTM MMS COXpaHsieMoro canna u Haxartb KHomnky «CoxpaHuTb». Ans
3arpy3kn COXpaHEHHbIX paHee HacTpoek u3 darna B nporpaMmmMmy cregyet B MeHio «Panny

BblOpaTb NyHKT «OTKPbITb», BbIOpPaTb COXPaHEHHbIN paHee hann HacTpoeK W HaxaTb
KHOMKY « OTKPbITbY.
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3.3.5 HacTpoika ¢ ucnonb3oBaHuem ctopoHHero MO

3.3.5.1 Ins HacTpoviku CrioToB onpoca CTOpoHHMM [0, BO BXOAHbIX perucrpax
(Holding Regs) ¢ Homepom (N — 1) * 2 + 1001, rge N — HOMep crioTa onpoca, cnegyet
3agaTb napameTp U agpec npeobpasosatens B nuHum CEHC. Agpec (8 6wur)
3anuncbiBaeTCs B MnajLlien 4actu peructpa, HoMep napameTpa — B CTapLuen.

Homepa napameTpoB npuBeaeHsbl B Tabnuue 2.
Ta6nuuya 2 - Homepa napameTpoB npeo6pa3oBatenen

Ne napameTpa N3mepsiemas (paccunTbiBaeMasl) BefIMYMHA

ypOBeHb OCHOBHOIo nonnaBska

CpefaHsis Temnepartypa B NpoaykTe

I'Ipou,eHTHoe 3anosiHeHune no onemy

O6wnin oobem

Macca

MnoTHocTb

O6beM OCHOBHOIO NpoAgykTa

YpoBeHb NoATOBapHON BOAbI

[aBneHue

CpefHsia Temnepartypa B napoBon dase

Macca napoBoii asbl

Pk
RIE|8|o|e|~|o|o|s|w|n|-

Macca xuakon asbl

B peructpax ¢ Homepom (N — 1) * 2 + 1001 cnegyeT 3agaTtb 3HavyeHvne OXFFFF ons
CUMTbIBaAHMA NapameTpoB, MO0 CMeLleHre OT Havana Tabnuubl Ansg cunTbiBaHUA Tabnuy
(ans Tabnuy cuntbiBaloTCA YeTbipe H6ariTa Bo BXoaHble perncTpsbl InputRegs).

3.3.5.2 CepBucHble NapaMeTpbl agantepa.

1) Appec apantepa Ha wwuHe Modbus RTU 3apgaetcss B perncrpax AaHHbIX
(HoldingRegs) Ne500 1 Ne501.

Mopsook nameHeHnsa agpeca aganTepa:

— 3anucatb B peructpbl gaHHelx (Holding Reg) Ne500 n Ne501 HoBbIi apgpec
apanTtepa (pervcTpbl AOMKHbI UMETb OAUHaKOBOE 3HaYeHue);

— yctaHoBuTb B coctosiHue ON (OxFF00) pawuckpet (coil) Ne134 pgns
NoATBEPXKAEHNS CMeHbl aapeca.

Mocne noaoTBepXAeHNS COXpaHeHWs HOBOro afpeca ajanTep HayHeT OTBeYaTb Ha
3anpocsl No HOBOMY afpecy.

MpumevyaHue — BHOBb 3aaaBaeMblii agpec He AOIMKEH COBMaAaTh C YXKe CYLLECTBYHOLUUM
agpecoMm yctponctBa Ha wuHe Modbus RTU. TMocne 3anmcm B pernctpbl Ne500 m Ne501
Yy nonb3oBartens ecTb 20 CekyHO OnA noaTBepXOeHusa CMeHbl aapeca yCTaHOBKOVI aunckpeTta B
pernctpe Ne134, no npoluectsum koTopbix permctpbl Ne500 1 Ne501 6yayT copolueHs! B 0.

2) B peructpe gaHHbix Ne502 xpaHnuTtca nepuoa umkna nuuum yctporicte CEHC
(B mecaTbIX JONaX CEKyHAbl) — TeXHonornyeckni napameTp (cmotpwm n. 3.3.7). B npouecce
paboTbl 32 OAVH LMKIT NIMHWW afdanTep onpalumMBaeT No OAHOMY npeobpasoBaTernto.

3.3.6 NMpumepbl HACTPONKK CNOTOB onpoca

1) Tpebyemcs: cyumbigamb 3-ull napamemp (NPoueHmMHoe 3anosiHeHue) 0ns 1-20
npeobpasosamerns. [JaHHble 8b1800UMb 8 repabili CI0m onpoca.

[na atoro B pernctp aaHHbix 1001 cnegyet 3aHecTn 3HaveHue 0x0301, a B perncTp
AanHbix 1002 — 3HaveHne OXFFFF (mpusHak napametpa). Mocne atoro agantep Oyaer
BKItOYaTb B 3aMpoc napamMeTpoB nepBoro npeobpasoBaTens napametp Ne3. MNonyyeHHoe
OT Npeobpa3soBaTens 3HavyeHue napameTpa GyaeT NoMeLleHo Bo BXoAHble perncTpbl 1001

15



n 1002, a Bpems, npollefluee OT NonyvyeHuss oTBeTa npeobpasosBaTens, OyaeT AOCTYNHO
Yyepes peructp 2001.

2) Tpebyemcs: u3 8mopozo croma orpoca CHUMbI8amb 3HadYeHuUs1 u3 mabnuybi
OxA7 npeobpasosamensi Ne2.

CwmelleHne napameTtpa B Tabnuue — 0x0002. Ons aToro peructp AaHHbix 1003
JomkeH ObiTb paBeH 0xA702, pervctp AaHHbix 1004 — 0x0002. Torga (mpw nonyyYeHwun
oTBeTa oT npeobpasoBaTens) BxoaHble pernctpbl 1003-1004 ByayT copepxaTb 3HaYeHUst
6antoB 0x0002-0x0005 aTtom Tabnuubl, peructp 2002 — Bpems, npolueliee ¢ MOMeHTa
nony4eHus oteeTta oT npeobpasoBarensi.

3.3.7 Bpemsi o6HOBRNeHus nHdopmaumm

Bpemsa oGHoBneHus uHgopMauumu oT ogHoro npeobpasosatensi npu pabote no
npoTtokony Modbus RTU opueHTMpOBOYHO COCTaBMSET:

1) B pexume ob6bl4HOro onpoca, korga nuvHus CEHC moxeT cogepxaTtb BecCb
Habop ycTtponcts CEHC 1 HopmanbHO yHKLUMOHMPOBaTb, B TEYEHME OOHOTO LMKNa fIMHUK
onpalumBaeTCcs TONMbKO OAMH NpeobpasoBaTtens U3 cnucka.

Linkn nuHum moxeT GbITb onpegeneH no copmyne (0).
Tyuna =700 + 200 * 1 + 500 * A+ 70 * N [mc], @)
rae | —yucno nHankatopos B nuHum (MC-K-500);
A — 4ncno aganTepoB B NINHUUK;
N — yncno npeobpasosaTtenei B NMHUN.
CoOTBETCTBEHHO, Bpemsi Mexay onpocamu opHoro npeobpasoBatens Oyaer
onpepenatsca no gopmyne (1).

Tosroenenus = (700 + 200 * | + 500 * A + 70 * N) * M [mcl], 1)

roe M — uncno npeobpasoBartenen, onpaliMBaeMbIX aganTepomM.

2) B pexume ycKOpPEHHOro onpoca, B OAMH LMK NMHWMM BCe npeobpasoBaTenw,
NOAKIIOYEHHbIE K aganTepy, oOnpawuvBalTcd no ogHomy pady. B atom cnydae
MUHUMarbHOe BPeMsi OOHOBMEHUSI PaBHO LMKMY FIMHUM M MOXeT ObiTb onpeaeneHo no
dopmyne (2).

Touoenenus = 700 + 500 * M + 70 * N [mc], (2)

rae M — yucno npeobpasoBaTenen, onpalivBaemblXx aganTepom;
N — yncno npeobpasoBaTenei B CUCTEME;

BHumaHue! B pexume yckopeHHo2o onpoca snuHus CEHC @yHkyuoHupyem
mornbKo 8 pexume repedayu napamempos u paboma Opyeux ycmpoticme CEHC kpome
npeobpasosameneli He 2apaHMupyemcsi, a makxe 8 /luHUU OO0rycKaemcsi HaxoxoeHue
morsbKo 00H020 adanmepa.

PeanbHoe BpemMs uMKkna fMMHUM B CUCTEME 3aBUCUT OT MHOTMX PaKTOpPOB U MOXET
ObiTb kak bomnblue, Tak U MEeHblUe pacyeTHOro. YBENUYeHue BPEMEHM NPOUCXOOUT B
crnyyae nomex B NIMHUK CBA3M, Npu Hanuuum npndopos nHgukaumm (MC-K, MC-LW) n apyrnx
BeAyLUMX YCTPONCTB. TeKyLlee 3HaYeHne uuKna IMHUM MOXET ObITb CYMTaHO B MapameTpe
«Bpewms umkna nuHmm» (0x1C) no npotokony CEHC, unu B averike gaHHbix (HoldingRegs)
Ne502 B pexxume Modbus RTU.
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3.4 MoHTax

3.4.1TepeaA  MOHTaXOM  PEKOMEHOYETCS  HaAcTpouTb  apantep  (CMOTpU
nogpasgen 3.3).

BrumaHue! Pabombi 1o MOHMaxy 6bINofHAMb MOJIbKO MpU OMKI/IIOYEHHOM
anekmponumaxuu ecex ycmpoticme 8 nuHuu CEHC u e mazucmpanu RS-485 (RS-232), u
OMKIIrYeHHOM ucmoyHuke numaxusi 10...28B adanmepa ucrnonHeHus «JIMH-RS485
Modbus-12/24B».

3.4.2 Kpennenne apgantepa MOXET OCYLLECTBMAATLCA K Hecylwemy npodunio
TS35/7,5 (TS35/15) («DIN-peiike») Npu MOMOLLY MOHTaXHOrO 3a)kMMa, 3aKpernneHHOro Ha
3afHeln CTeHKe Kopryca (3axuM MocTaBnseTcs No OTAenbHOMY 3akady), Kak Mokas3aHo Ha
PUCYHKE 7 «a», WM K CTeHe (WMTy) 4epe3 yeTblpe BMHTOBbIX KaHama (0TBepcTUs),
pacnonoXeHHbix no yrrnam kopnyca (50 mm x50 MM), kak nokas3aHO Ha pUCYHKe 7 «O»,
nocne npegBapuTeNbHOro CHATUA NULEBON NaHenu aganTtepa.

@5

MOHTaXHbIN
3aXUM

Hecywwmn
npodunb
(DIN - pewika)

BuHTOBLIE KaHanbI

a)
PucyHok 7 - BapnaHTbl KpenneHus agantepa

3.4.3 OnekTpuyeckme coeguHeHNs NPOBOAMTL B CriedytoLeM nopsiake:

1) oTBepHyTb YeTblpe BUHTA KPEMNNEHUS NMMLEBOW NAaHENN U CHATb €€;

2) ypanuTb HapyxHyo 060no4Kky noaknoyaemelx kabenen Ha gnuHy 15 — 20 mm;
3) CHSITb M30MALMIO C NPOBOAOB NOAKIMIOYaEMbIX kKabenemn Ha AnuHy 5 — 7 Mm.
MpumeyvaHusa

1 [Ans MoHTaxa xenatenbHo NPUMEHATb kabenb KpYyrroro ce4eHuna anameTpom 4 — 8 mMm.

2 MNopkntoveHne K nuHUM nutaHua-cesa3n CEHC pekomeHgyeTcs BbIMOMHATL 3-MPOBOAHBIM
MHOrOXUIbHbIM kabenem ¢ ceveHnem nposopaos 0,5 — 0,75 mm2.

4) BcTaBuTb kabenb (kabenn) B oTBepcTNE (OTBEPCTMSA) C YNINOTHUTENEM;

5) npucoeanHUTb OrofieHHble KOHLUblI NMPOBOAOB K BUHTOBbLIM KNEMMHbIM 3aXXnMam,
Kak nokasaHo Ha pUCyHKe 8 «a»:

— Kk saxumy X1 «JIMHUA» nogkmounTe TPEXNPOBOAHBIN Kabenb NnHUK
nuTaHus-ceasu yctponcts CEHC;

— K 3axumy X3 nogknountb, cobnogas nonsapHOCTb, kKabenb OT BHELLUHErO
WCTOYHMKA NUTaHUA (TOMbKO ANst UCNONHeHUs agantepa «-12/24By);

— K 3axumy X2 «RS-485» nopkntounTtb kabenb uHTepdenica RS-485
(«BUTast napa» ¢ 06LMM NPOBOAHUKOM).

MopakntoyeHne aganTepa K nopty RS-232 komnbioTepa NpousBOAMTCS MO CXeme,
npuBeaEHHON Ha pucyHke 8 «G» C WCMONb3oBaHWEM Kabens M3 KOMMEeKTa MOCTaBKM.
CxeMa pacnaiky pa3bEeMOB COEAMHUTENBHOIO Kabens npuBefeHa Ha pUcyHke 9.
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BHumaHue! Cxema, npusedeHHasi Ha pucyHke 8 «b», He donyckaem rnpumeHeHue
OnuHHO20 Kabernsi — ucrnonb3yltime nodkKoYeHUe no uHmepgetcy RS-485.

Tlurus TMumariue 70---285 X3 Tunus Mumatue 10...2{35
ycmpoticme KopusHearil yompoticme KopuuHeesil

EHC Adanmep zonyGoi - Maaucmpars CEHC Adanmep zony6odi -
- B A ps.4gs -+

nnama DC-DC npeo6pa3osamerisi rnnama DC-DC npeobpasosamens

(monbko 8 ucronHexuu "12/24B") (Modbus) (morbko & ucronHeHuu "-12/24B")
T Reags x Jnpat T Rea8s X2
KoHm.| Liens Uenb (Koum. Konm.| Llens Uenb |KoHm. rnasm
1|+ B |3 1|+ B |3 Al
RS-232
2|1 Al 2 2|1 A2
3| - GND| 1 3 |- GND| 1
OkpaH
Nurus Nunus A1 - Kabenb ons nodkmoyeHus k [TOBM
ycmpoticme Mazucmparns ycmpoticme
CEHC RS-485 CEHC
w7 - (Modbus) A B i -

PucyHok 8 - Cxema noaknioveHus agantepa:
a) K 6roKy NuTaHus (TONbKO ANA UCNONHEHUA «-12/24B») n wvHe RS-485
6) K 6roKy NUTaHUA (TONbKO AN UCNONHeHUA «-12/24B») n nopty «RS-232» KOMNbOTEPa

Posemka DB9F
Kopu4HesbIli Koum.| Lers
"B «—{) 7 2 | RxD

A ), 3 | TxD
CuHul
5 | GND

PucyHok 9 - Cxema kabens gns noakno4veHus k nopty RS-232 komnbloTepa

6) 3aTsHYTb BUHTbI KIIEMMHOIO 3aXXMuMa (3aXMMOB);

7) ybeoutbcs B OTCYTCTBMM Braru, MOCTOPOHHWUX YacTUL, W 3arpsi3HEHW BO
BHYTPEHHel NoriocTn Koprnyca ajanTepa, Nocne Yero BepHyTb NULEBYIO NaHenb Ha MecTo
1 3aBEPHYTb YeTbIpe BUHTA €€ KpPenseHus.

3.4.4 JonyckaeTcsa nogkntoydeHue agantepa K wWuHe RS-485 npu Hanuuum gpyrmx
BEOMbIX YCTpoucTB, paboTawwmx no npotokony Modbus RTU. lNpu astom apgpeca
YCTPOWCTB He [JOIKHbl CcoBMajaTb (HacTpoWka ajpeca ajantepa onucaHa B
nogpasgene 3.3). CornacHo ctaHgapty Modbus RTU pgonyckaetca nogknodeHne go 32-x
BEOMbIX YCTPOWCTB Ha OAHY WwinHy RS-485.

3.45[0na nogkntoveHns K wuHe RS-485 HacTosSiITENbHO pekoMeHayeTcst
MCMonb30oBaTb 3KpaHWPOBaHHbI kabenb «BMTas napa» C obwumM  MNPOBOAHMKOM.
PekomeHaoyemas anuHa kabena — go 1200 m. JIMHMIO nepedayn OaHHbIX KenaTernbHO
npoknagbiBatb Kak MOXHO Aarnblie OT CUNOBbIX aniekTpouenen n BO3MOXHbLIX UCTOYHUKOB
3MEeKTPOMarHUTHeIX nomMex. CoeauHeHve OOLero mnpoBOAHWKA, 3KpaHa Kabens wu
NOAKITIOYEHNE K 3aLUUTHOMY 3a3eMSIEHUIO PEKOMEHAYEeTCs BbINOSHATL B OOHOW TO4Ke,
Kak NnpaBuIo, y BeayLlero yCTpoOMCTBa Ha LUMHE, Kak NokasaHo Ha pucyHke 10.

Mpu  nogknioyeHun  obsi3aTenbHa  yCTaHOBKA  OKOHEYHbIX  PE3MCTOpPOB
(TepmuHaTopoB). PekomeHayembln HomuHan pesuctopa: 150 Om, 0.5 BT1. lMonapusauus
nHUK (NOATSXKKa NpoBOAHMKOB A M B peanctopamu K Nnocy MUTaHUS U «3eMre») He
TpebyeTcs.
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/ OKOHeYHbIN pe3ncTop (TepMrHaTop)

A OKpaHMpOoBaHHbIN kabernb A
R B [ B R

1 MecTo nogknoyeHns onneTku kabens un 06LL|,eI'O
NpOBOAHUKA K 3aLNTHOMY 3a3eMIEHUI0
Master Ananrep
(Benyiee (Be’J?Moe
YCTPOVACTBO) YCTPOWACTBO)

PucyHok 10 - MoakntovyeHne agantepa 3KpaHUPOBaHHbIM Kabenem

3.4.6 No okoHYaHUM MOHTaxa criegyeT npoBepuTb paboTocnocobHOCTbL aganTepa
(cmotpu n. 3.5.1).

3.5 dkcnnyartauums
3.5.1 BknroyeHue n npoBepka paboTtocnocobHOCTU
Ona npoBepkn paboTocnocoGHOCTV aganTepa crneayeT:

1) TlMopkniounMTb apantep K MepcoHanbHOMY KomnbloTepy (HOyTOyky) no
nHTepdeicy RS-232 cornacHo cxeme, NnpuBegEHHON Ha pUCyHke 8 «6».

2) Mopatb nutaHue B nuHmio CEHC.

MpumevaHne — T[lpu mnpoBepke [AonyckaeTcd MNOAKMIOYMATL agantep K WCTOYHUKY
NMOCTOSIHHOIrO HanpsbkeHuss 9 + 2 B. MUTaHne nogaBaTh Ha KOHTAKTbl «+» U «-» KMNEMMHOro 3axuma
«JIMHMS», KOHTaKT «J1» oOcTaBuTb HenogknouyeHHblM. [utaHme apantepa «JIMH-RS485
Modbus-12/24B» MOXeT OCyLLeCTBMASATbCA OT MCTOYHMKA MOCTOSIHHOrO Hanpsbkenust 10 .. 28 B,
NMoAKIYAEMOro K KIeMMam «+» U «-» 3axuma «X3» (CMOTPU PUCYHOK 2).

Mocne mogayu MUTaHWA Ha NULIEBOM NaHenu aganTepa OOMKeH 3acBeTUTbCA
CBETOAMOHbIN MHAMKATOP.

3) YcTaHOBWTL C MNpuiaraeMoro KOMMakT-gucka W 3anycTUTb nporpammy
«HacTpoiika gaTunkoB 1 BTOPUYHBIX NPUGOPOB».

4) B wmeHo «YcTpownctBa > [Mouck» 3apgatb agpec Ans novcka «255» n Haxatb
kHoMKy «OK». Yepes HecKonbko CeKyHA B CTATyCHOM OKHE MporpamMMbl (BHU3Y) NOSABATCS
coobLeHus o xoge obmeHa ¢ aganTepoM. B npouecce noucka cBevyeHne CBETOANOQHOMO
MHAVKaToOpa KpaTKOBPEMEHHO NpepbiBaeTcs.

Mo OokoHYaHMWM Moucka B OCHOBHOM OKHe MnporpamMMbl ByaeT oToBGpaxeHo HoBOe
yctponctBo — agantep «JIMH-RS485 Modbus». BbibpaB ycTpoiCTBO, MOXHO BbINOMHNUTL
YaCTMYHYH HacTpOKNKy apganTepa.

3.5.2 PaboTa agantepa no npotokony CEHC, HacTpoiika ycTponcTs

3.5.2.1 Nepen paboTtoi cnegyeT NOAKNIOYWUTE aganTep K KOMMbOTEPY COrnacHo
cxeme, NpvBeAEHHOM Ha pucyHke 8 «a» (npwu noaknioveHun Kk nopty RS-485) wnu Ha
pucyHke 8 «6» (Mpw nogknioyeHun k nopty RS-232).

3.5.2.2MNocne nopgaun nutaHua B nuHuio CEHC (ana apantepa «JIMH-RS485
Modbus-12/24B» — Ha KOHTakTbl 3axuma X3) BO3MOXHO BbINOMIHEHWE HACTPOMKU
yctporicte CEHC ¢ nomowpblo nporpammbl  «HacTpoika [aTyvMkoB M BTOPUYHbBIX
npmbopos». [porpaMmMa M pyKOBOACTBO MO MCMOMb30BAHUIO MPOrpamMmmbl HaxoAsiTCA Ha
KOMMaKT-AMCKe U3 KOMMIeKTa NoCTaBku agantepa.

3.5.2.3B npouecce paboTbl apjantepa CBETOAUOAHBIA WHAOMKATOP CBETUTCS,
nepuioamnyeckn mepuasi npu oomeHe no nuHnm CEHC.
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3.5.3 PaboTa aganTtepa no npotokony Modbus RTU

3.5.3.1 MNepen paboTton crnegyeT HacTpoUTb aganTep, YCTaHOBMB Tpebyembin
pexum obmeHa no wuHTepdericy RS-485 u  yHMKanbHbIM agpec Ha Maructpanu
Modbus RTU (cmoTpu nogpa3sgen 3.3), a Takke (B cnotax onpoca) agpeca v napameTpbl
npeobpasoBartenen, koTopble Heobxoammo nony4aTs no npotokony Modbus RTU.

3.5.3.2 lNocne nogayn nUTaHWsa MNpu NpPaBWIbHOM HacCTPOMKe agjanTep HavvHaeT
Onpoc 3afjaHHbIX B CroTax onpoca npeobpasoBaTenen M OTBeYaeT Ha 3anpockl Mo
maructpanu RS-485 — ModBus.

B npouecce paboTbl CBETOAMOAHBIV UHOAMKATOP CBETUTCH, NEPUOANYECKU MepLas
npv o6meHe no nuHum CEHC.

3.6 TexHnyeckoe obcnyxuBaHue

3.6.1 TexHuyeckoe o6GCnyxuMBaHMe afanTepa B Npouecce 3KChnyaTauum
3aKrno4aeTcs B NpoBeOeHNN CUCTEMATUYECKOro OCMOTPa.

Mpu ocmoTpe NpoBepsieTcs:

— UeNnoCTHOCTb Kopnyca apgantepa W Ka4dyeCTBO e€ro KpenneHuda, a TakKkKe
OTCYTCTBME MNbINTN N TPA3N;

- Haﬂé)KHOCTb KpenneHna npoBOAHMKOB B KINEMMHbIX 3aXXnMax agantepa.

[MepnognyHOCTb CUCTEMATUYECKMX OCMOTPOB agantepa yCTaHaBnmBaeTca B
3aBUCUMOCTU OT yCJ'IOBVII;I 3KcnnyaTtaunn, HO He peXXe OgHOro pasa B roa.

3.7 TeKywumi peMOHT

3.7.1 PeMOHT 3aKnio4aeTcs B 3aMeHe BblWeALMX U3 CTPOsi COCTaBHbIX 4acTen
n3aenua, noctaBnAaeMblX NpeanpnaTmnemM-n3rotoBuTenieM.

3.7.2Bo Bpemsi BbINOMHEHUA pPaboT MO TeKylweMy pPemMOHTy Heobxoanumo
BbINOMHATL YKasaHusl, NpuBedeHHble B noapasaenax 3.1 u 3.2 HacTosiwero P3.

3.7.3 PeMOHT, CcBsi3aHHbIN C pa3bopKON COCTaBMSALMX U3OENUS, OCYLLECTBNAETCS
Ha NpeanpuUsiITUN-U3rOTOBUTENE.

4ycnosuda TPAHCNOPTUPOBAHUA U XPAHEHUA

4.1 YcnoBusa TpaHCNopTUpoOBaHWs [orkHbl cootBetctBoBaTh [OCT 15150 npwm
Temnepartype okpyxatlero Bo3gyxa ot -50C go +50°C. YcnoBus TpaHCNOPTUPOBaHUS —
5 (OX4).

4.2 YcnoBusa xpaHeHus B HepacnakoBaHHOM Buge — 5 (0XK4) mo MOCT 15150.
YcnoBusa xpaHenwust B pacnakoBaHHoM Buge — | (J1) no FOCT 15150. Cpok xpaHeHus
YCTPONCTBA He orpaHuyeH (BKM0YaeTcs B CPOK CIyxXObl).

5 YTUNN3ALUA

Ytunusaumio Heobxoammo npoBoaAnTb B COOTBETCTBMM C 3aKOHOOATENIbCTBOM
CTpaH-4neHoB TaMOXEHHOro cok3a no MHCTPYKUUUN akcnnyampylou.l,eﬂ opraHunsauun.
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MPUNOXEHUE A

HACTPOWKU U3OENUA MO YMONYAHUIO

HacTtponku nsgenus no ymonyaHuto npuseaeHsl B Tabnuue A.1.
Ta6nuua A.1 - HacTtponku usgenusi no ymMmornyaHuio

HaCTpoequle napamMeTpbl MO YMOJTYaHUKO

1 |Agpec yctpoicTBa B nuHun CEHC inFo Ad 164

2 |Homep nporpammel Pn B853
3 |Agpec Modbus SEtt AA 1

4 |Butbl apganTtepa b2 -

I — 6uT ycraHoBneH
i i— 6uT copoLleH
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