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HacTosillee pykoBOACTBO MO 3KcnnyaTauuu (Oanee no TekcTy — PJ) comepxut
cBefeHust 06 M3genuu, HasHa4YeHUM, OCHOBHBLIX TEXHUYECKUX XapaKTepUCTMKax, nopsiake
paboTbl U OpyrMe cBefeHusi, Heobxoaumble ONsi NPaBUNbHOW 3KchnyaTauun agantepa
«JIMH-RS485/232» (nanee no TekcTy — aganTep).

TEPMWUHbI, ONPEOENEHNA N COKPALLEEHUA

B HacToslleM pyKOBOACTBE MO 3KCNyaTauuuM UCMOMb3YIOTCS  COKpalLeHus,
npuBeAeHHbIe B TeXHM4YeckoM onucaHumn «Cuctembl nsameputenbHole CEHC», a Takxe
crnegylowme TePMUHbI C COOTBETCTBYIOLLMMM ONPEAENEHNAMN N COKPALLEHUS.

Uspnenue; Apantep — yctporictBo « CEHC» apantep «JINH-RS485/232».
P3 — pyKkoBOACTBO MO 3KchnyaTtauuu.

CU CEHC - cuctema nameputensHas «CEHC».

JInHuA — TpéxnpoBogHas nuHusA nuTanns-cesasn C CEHC.

YcTtpouncTea; YcrporctBa CEHC — coctaBHbie yactn CU CEHC, noakntovyaemble k
Jlnnun, Brnovas: Mpeobpa3zoeamesib — nepBuYHble NpeobpasoBatenu: yposHs (MMIT),
Temnepatypsl (MNT), aasnenns (MNA), u 1. 4.; BK — 6nok kommyTtaumm; BITK — 6nok nutaHns-
KommyTauun; BIMT— 6rnok nutaHus.

UcnonHeHue — peanusauus WM3genus, nmetoLas MHAMBUAYanNbHOE
PYHKLMOHANbHOE, KOHCTPYKTUBHOE U (M) CXEMOTEXHUYECKOE PELLEHME.

Komnnekrauusa — McnonHeHue, nMewllee VIH,D,I/IBI/I,D,yaJ'IbeIIZ KOMMIEKT NOCTaBKW.

1 OCHOBHbIE CBEOEHUA OB U3OENUU
1.1 Ha3Ha4yeHue

Apantep npegHasHadeH anst conpsbkeHus yctponcts CEHC, nopkniodaembix K
TpéxnpoBogHon nuHun nutanusa-cesasn (MMM, BK, BIK, BC-5 u ap.), ¢ yctponctBamu,
mMerLwmMn Bbixod uHTepderico RS-485 nubo RS-232 ¢ npotokonom «Modbus RTU»
(koHTpONNepbl aBTOMATUKK, KOMMNbOTEPBLI M Ap.), Nubo no npotokony CEHC (nporpamma
«APM CW CEHC», cneunanuamposaHHoe [10).

ApanTep obecneynBaer:

— npospayHbin  obmeH paHHeiMM  no npotokony CEHC c¢  yctpoictBamum,
NOAKIIOYEHHbIMM K JTnHuu;

— cuyuTbiBaHVWE napameTpoB, u3mepsieMbix npeobpasosatenamu (MMIM-118, -128,
-201, CEHC-MNT, CEHC-MNA v ap.), no npotokony Modbus RTU;

— nogkntoveHune yctporicte CEHC k ceTtu Ethernet;

— HacTponky npeobpasoBaTtenern n BTOpUYHbIX npubopoB CEHC c¢ nomoubio
KoMMbloTepa.

Cxema apantepa obecneumBaeT ranbBaHUYECKyl0 pasBA3Ky (M30nGuuMi0) Lenewn
nHTepdencoB RS-485 / RS-232 ot uenew JuHun.

MuTtanue ajanTtepa ocyuwecTBndaeTca ot NGUR
1.2 TexHNn4YeCKue xapakTepucTuKu
1.2.1 OcHOBHble TEXHMYECKME XapaKTePUCTUKN aganTepa npuBeaeHsl B Tabnvue 1.



Ta6nuuya 1- OcHOBHble TeXHUYECKUE XapaKTepMCTUKM aganTepa

HaumeHoBaHue napameTpa 3HauyeHue
CT1eneHb 3alinThl OT BHELWHUX BO3AENCTBUIA 1P207
TemnepaTypa okpyxatoLewn cpegpl, °C o1 -20 go +50
MakcymarnbHoe ceveHne NoaKIioYaeMblX NPOBOAHMUKOB, MM> 15
MNapameTpbl NUTaHUA YyCTPOUCTBA:
- HanpskeHue, B [ 6. 13
- noTpebnsemsblii Tok, MA, He Gonee | 210
MapameTpbl UHTEpcencoB RS-485 / RS-232 ansa npotokona Modbus RTU:
- ckopocTb 0bmMeHa, but/c 19200 / 9600
- nopgaepxveaemble nHTepdencel RS-485 OBYXNPOBOAHOW, YeTbIPEXNPOBOAHOWM
- 6ut B GaviTte 8
- KOHTPO/b YETHOCTU yeT / HeyeT / OTCYTCTBYET
- YMCIOo CTOMNOBbIX BUT 1/2
MapameTpbl UHTepcheincoB RS-485 / RS-232 ans npotokona CEHC:
- CKOpoCTb 06MeHa, buT/c 19200
- 6uT B GanTe 8
- KOHTPOIb YETHOCTU OTCYTCTBYET
- YMCIo CTOMOBbIX BUT 1
HanpsbkeHue usonsumu uenen IMHUA — RS-485 / RS-232, B, He MeHee 500
Pexuvm paboTbl HenpepbIBHbI
CpefHuii cpok cnyx6bl, NeT, He MeHee 10
Macca, r, He bonee 150

1.3 KomnnekTtHOCTb
1.3.1 AganTep (B COOTBETCTBMM C 0603Ha4YeHMeM B nacnopte) — 1 wrT.

1.3.2 Kabenb gnuHon 3 M Ans nogknioyeHus k nopty RS-232 komnbtotepa — 1 wr.

1.3.3 KomnakT-guck ¢ nporpaMMHbiM obecneverHmem — 1 wi.
1.3.4 Macnopt — 1 aks3.

1.3.5 PykoBOACTBO MO  aKchfyatauuMm — 1 9k3. (HA nNapTMiO  YCTPOWCTB,

nocTtaBnAaAemMyro B OAUH agpec, U AONOSTHUTENIbHO — MO Tp96OBaHI/I}O 3aKaS‘-WIKa).

1.3.6 MNpeobpasoatens ApnaH 9000-1RS232 (ans BapuaHTa KOMMMeKTaumu

JINH-RSA485/232—Ethernet) — 1 wr.
1.4 MapkupoBKa
1.4.1 AganTep MMeeT MapKUPOBKY, coaepKaLlyto:
— 3aperncTpupoBaHHbIi 3HaK (NOroTUM) M3roTOBUTENS;
HauMeHoBaHWe n3nenusi;
0003HayeHne nsgenus;
3aBOZCKON HOMEpP M3genus;
[aTy U3roToBEHMs.
1.5 BapumaHTbl npuMeHeHUa usaenus

Apantep npegHasHadeH AN ucnonb3oBaHus ¢ ycTtpouctBamu  CEHC,
noaknoYaeMbiMM MO TPEXNPOBOAHOM NMHUKU. TunoBol HabGop KOMMOHEHTOB BKMKOYaeT

apanTep 1 crieayiowme KOMMNOHEHTbI:
— npeobpasosatenu CEHC NMMIM-118, NMM-128, rnMr-201, ng, nT;
— 6nok nutanusa br-9B-0,4A unu gp.;
— pgononHuteneHo — curHanuaatop MC-K-500(-2) nnun aHanornyHbIn.

1) YcTpoWcTBO NpegHa3HayveHo ans MoHTaxa Ha DIN-peliky B 3akpbiToMm wwkady nubo kopobe.



Ha pucyHke 1 nokasaHbl TUMOBbIE BapuUaHThbl NOAKMOYEHUST afanTepa:
a) — no uHTepdgericy RS-232 k nepcoHanbHOMY KOMMbIOTEPY;
6) — K NPOMbILLIIEHHOMY KOMMbBIOTEPY MO UHTEpdelicy RS-485.

NuHua nutaHusa-ceasm CEHC RS-232 (anuHa kabens Ao 5 M)

BrM-9B-0,4A / I
‘ nvn ‘ ‘ nvn ‘ L JNIMH-RS-485/232
a)
JInHust nutanus-ceasm CEHC RS-485 (pnvHa kabens oo 1200 m)
| o
BI1-9B-0,4A
BC-K-500 ‘ nvn ‘ ‘ MmN ‘ JINH-RS-485/232 o
[MpoMbILLNEHHbIN
6) KOHTpOnep, KomnbloTep

PucyHok 1 - BapuaHTbl npUMeHeHus aganTtepa COBMeCTHO ¢ ycTpoiicTBamu CEHC

MpumevaHuns

1 Buibop nocnepgoBatenbHoro wuHTepdernica (RS-485 wnm RS-232) ocyuwectBnsercs
nepekniovaTenem Ha nepeaHe naHenun agantepa.

2Mpu pabote no npotokony CEHC B pexume RS-485 ob6sizatenHo 4-npoBogHoe
noaknoyeHne (nogpobHee cmoTpu nogpasgen 3.4). lNpu pabote no npotokony Modbus RTU
AonyckaeTcs ABYX- U YeTbIPEXNPOBOAHOE NoaKoyeHne B pexnme RS-485.

2 NIPUHUMN PABOTbI, ONMCAHUE KOHCTPYKLUUMN
2.1 MpuHUMN paboThbl

Apantep JIMH-RS485/232 wmoxeTt pabotate no npotokony Modbus RTU n
npotokonny CEHC. Bwibop npotokona u Tuna nogknioveHus (RS-485 2-nposogHon /
RS-485 4-npoBoAHOM / RS-232) ocyLecTBnsaeTcs DIP-nepekntovatensamu,
pacnonoXeHHbIMW Ha nepedHelrt naHenu aganTtepa, Npyu 3TOM OOHOBPEMEHHO MOXET
MCMNomnb30BaTbCsA NOAKMHOYEHME TONbKo oaHoro Tuna (RS-485 nubo RS-232).

B pexume obmeHa no npotokony Modbus RTU apantep onpawmvBaet
noaknoyeHHble npeobpasosartenu no nuHun CEHC u coxpaHseT nocnegHue nonyyYeHHble
OaHHble  (3HayeHWss napameTpoB npeobpa3oBaTenen) BO BHYTPEHHEW NaMSITW.
OpHoOBpeMeHHO ajanTep OTBEYaeT Ha 3anpockbl MO MocrnefoBaTenbHOMY WHTepdeicy
(RS-485 / RS-232) cornacHo ctaHgapty Modbus RTU B pexume «Be4oOMOroy.

B pexume obmeHa no npotokony CEHC apantep obecneuynBaeT «npo3pavHyto»
nepegadyy naketoB W3 MocrnegoBaTenbHOrO nopta B NuHMIO U obpatHo. O6meH
MHdOpMaLMeln co CTOPOHbI NocrnenoBaTenbHOro MHTepdeca npeacTaBneH B ONMCaHWUM
«MpoTtokon obmeHa CEHC». Mpu paboTte no npotokony CEHC apantep pomkeH ObiTb
€[VHCTBEHHbIM BE4OMbIM YCTPONCTBOM Ha nocriegoBaTtensHom wuHe (RS-485).

Ons nopgknioveHus agantepa k cetu Ethernet ucnonb3yetcss npeobpasoBaTternb
ApnaH 9000-1RS232. CosgaHue  BupTyanbHoro COM-mopta Ha  KOMMblOTepe
obecneyvBaeTcs gpariBepamMu U3 KOMMeKkTa npeobpasoBartensi.



2.2 OnucaHune KOHCTPYKLUMU

2.2.1 KOHCTPYKTMBHO ajanTep BbIMOSIHEH B KOpNyce U3  yAaponpoyHOro
nonucTupona. B kopnyce agantepa pasMelleHa neyaTHas nnarta ¢ afieMeHTaMn CXEMb.

2.2.2 BHewHun Bua, rabapuTHble M YCTAHOBOYHbIE pa3Mepbl aganTtepa, a Takke
Ha3Ha4YeHWe KOHTAKTOB MOKa3aHbl Ha PUCYHKE 2.
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PucyHok 2 - BHelwHuI BuA, rabaputHbie U yCTaHOBOYHbIE pa3Mepbl kopnyca agantepa.
Ha3HaueHue KOHTaKToB

o
d
d
d

PacnonoxeHHble cBepxy BWHTOBble KIMEMMHblE 3aXWMbl NpeAHa3HayeHbl AN
NOAKINIOYEHUS afanTepa K NUHUKU nuTaHusa-cBs3n yctponcts CEHC («+ 1 —»). HasHaueHne
KOHTaKTOB: «+» — NAOC NUTaHus, «J1» — curHanbHas uenb, «-» — 06LLMiA NPOBOA.

3axumbl, pacnonoXeHHble CHWU3Y, MpedHa3HadeHbl Ans  MOOKMYEeHNs K
nocnegosaTenbHOMY WHTepdency RS-485 / RS-232 (0603HayeHbl «B A» n «Z Y»).
Ha nesoi ©GokoBOM naHenmu Koprnyca 3akpenneHa WHMOPMauMoHHas Tabnuyka c
HauMeHOBaHWeM n3genus 1 3aBoACKUM HOMEPOM, Ha nNpasoli 6okoBon naHenu Tabnuuka c
paclmdpoBkoli 0603HAYEHUSI KNEMMHbIX 3aXMMOB U yKasaHWsIMKM Mo Bblibopy pexvmoB
paboTbl. Ha3HavyeHne KOHTaKTOB onpeaenseTcs BbIopaHHbIM PEXMMOM paboThbl.

Ha nepegHen naHenu pacnonoxeHbl uHaukaTopbl «JInH» (kentoro useTa), «TX»
(kenTtoro useta), «RX» (3eneHoro ugeta). NHamkatop «JIMH» cBeTuTCcs npu pabote
agjanTtepa, KpaTKOBPEMEHHO racHeT Mpy MOMyYeHUU MakeTa [AaHHbIX CO CTOPOHbI FMHWM
CEHC. Csetogmogbl «TX» un  «RX» nokasblBalOT NPOXOXAEHWE AaHHbIX MO
nocneposaTensHomy uHtepdericy (RX — npuém gaHHeix agantepom, TX — nepegaya).

Hwke uWHAMKATOPOB pacMonoXeHbl nepekntoyateny Bblbopa pexuMmoB paboTbl
ycTpoiicTBa (nogpobHee cMOTpu Hke M. 3.3.2).

6



3 YKA3AHUA MO HACTPOUKE, MOHTAXY, SKCNNYATALUN,
TEXHUYECKOMY OBCINY>XUBAHUIKO U PEMOHTY
3.1 Mepbl 6e3onacHocTU

3.1.1 MoHTax, aKcnnyataumilo, TEXHUYeckoe OOBCnyxmBaHue WU PEeMOHT W3fenus
npon3BoAnTbL B CTPOTOM COOTBETCTBUM C HacTosAwmM P3, a Takke, ¢ TpeboBaHUAMU:

— OCT P 51330.16-99 (M3K 60079-17-96), TOCT 30852.16-2002 (M3K 60079-
17:1996);

— OCT P 51330.18-99 (M3K 60079-19-93), TOCT 30852.18-2002 (M3K 60079-
19:1993),

— rnasbl 7.3 NpaBun yCTpomncTBa anekTpoycTaHoBok ([1YJ);

— rmaBbl 3.4 npaBun aKCNyaTaumm anNeKkTpoycTaHoBOK noTpebuTtenen (M33I1);

— Opyrux  OeNCTBYIOLMX  HOPMAaTMBHbIX  [OKYMEHTOB,  pernameHTUPYHLLIMX

TpEGOBaHMﬂ no obecnevyeHuno no>|<aposapb|306e30naCHocm, TexHukn 6esonacHocTy,
akonornyeckon 6esonacHocTu, no yCTpOVICTBy N 3KCnnyataunn anekTpoyCcTtaHOBOK.

3.1.2 MoHTax / 4eMOHTaX U3genusi NPoBOANTb TOMBKO NPU OTKIMKOYEHHOM MUTaHUN.

3.1.3Tepen MOHTaXOM W HavanoMm akcnnyatauum cnepyet  MposBepuTb
COOTBETCTBME (PaKTMHECKON KOMMMEKTHOCTM u3genusa ykasaHHon B P3O, nacnopte,
a Kopnyc n3genuvs criegyeT ocMoTpeTb. [1pu ocmoTpe Heobxoanmo obpaTuTe BHUMaHUE Ha
OTCYTCTBME MEXaHUYECKUX MOBPEXAEHWA M3Jenus, LEeNOCTHOCTb 3aliMTHBLIX MOKPbLITUNA,
OTCYTCTBME OTCOEAUHSAIOMNXCA UNK cnabo 3akpenneHHbIX 3aNeMEHTOB U3aenus.

3.1.4 lMepen vcnonb3oBaHNeEM M3genus HeobXoAMMO MPOU3BECTUN €ro YCTaHOBKY U
MOHTaxX. [opsagok MoHTaxa onucaH B nogpasgene 3.4 Hactoswero P3.

3.2 AkcnnyaTtauMoHHbIe OrpaHu4YeHus

3.2.1 He ponyckaeTcsa aKcnnyataums usgenusi:

— B Cpefax, arpecCuBHbIX MO OTHOLUEHUIO K KOHTaKTUPYIOWMM C HUMKU MaTepuanam,
M3 KOTOPbIX M3rOTOBMEH aganTep;

— MpW HECOOTBETCTBUMN NapameTpoB NUTAIOLLEN CeTu;

— BO B3pbIBOONacHbIX 30Hax no NOCT 30852.9-2002 (MOK 60079-10:1995).

3.3 HacTtpoiika

3.3.1 O6wue ceBeaeHus

3.3.1.1 HacTpovika agantepa MoOXeT NPOBOAMTLCS Ha NPeanpUATUN-U3roToBUTENE,
B cooTBeTCTBUM C TpeboBaHusMu 3akasuuka. [py 3ToM HeobxoanMO npoBeEpUTH
COOTBETCTBME HAaCTPOEK, 3anMCcaHHbIX B MacnopTe, KOHKPETHOMY NMPUMEHEHMWIO aganTepa u,
npv He06GXOANMOCTU, CKOPPEKTUPOBATbL HACTPOMKM.

3.3.1.2 HacTpoviku nsgenuvs no ymonyaHuio npuBegeHsl B NpunoxexHun A.

3.3.1.3 HacTporika ocCyLLecTBnAeTCcs C NOMOLLBIO MepCOoHanbLHOro KoMnblTepa €

npvMeHeHneM cooTeTcTBytowero MO 13 KoMnnekTa NOCTaBkM aganTepa Uu ¢ NOMOLLbIO
cTopoHHero MO.

3.3.2 HacTpowka pexuma nepegayv gaHHbIX

3.3.2.1 Buibop pexuma nepefadvn OaHHbIX MO MnocrnefoBaTenbHOMY WMHTepdeincy
OCYLLIECTBNSAETCA MepeknovaTensMy Ha nepegHer naHenu apgantepa. [BWKku
nepeknoyaTens UMewT [OBa (UKCMPOBAHHBLIX MOMOXEHUS: YCNOBHO o6o3HavatoTcA
«cneesa» u «cnpaea». [ns M3MEeHEeHUsA MONOXEHUS ABWXKKA OTKMHbTE BBEpPX 3alUUTHYHO
NNacTMKOBYIO KPbILWKY Koprnyca, 3atem HebonblwyM TBEpAbIM NpegMeToM  akkypaTHO
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nepenBuHbTEe OBUXOK B Tpe6yeM0e nonoXeHwue. I'Ipm BbINOJIHEHNN HaCTpOIZKVI He
D,OI'IyCKaI;ITe nonagaHua NOCTOPOHHUX YacTul, Bnaru 1 nbifiv BHyTPb Kopnyca.

B obo3HaueHnM OBwxKa nepeasi 4acTb OO 3HaKa «/» COOTBETCTBYET MOMOXEHMIO
«OBWXKOK CrneBay», BTopasi — NMOOXEHUIO «ABWXKOK CripaBay.

HasHauyeHwne nepekrnovaTtenen npuBegeHo B Tabnuue 2.
Ta6nuuya 2 - HazHauyeHue nepeknioyarenen agantepa

Ne | OGo3HayeHune OevicTBue

1 MB/SNS Bbi6op npoTokona o6meHa aaHHbIMK: MB (aBuxok cnesa) — npoTtokon Modbus RTU, SNS
(oBwxok cnpaea) — npotokon CEHC

2 Rsvl 3apesepBupoBaH

3 Rsv2 3apesepBupoBaH

4 PRTL Pexum KOHTpons YeTHOCTM (CMOTPY HUXE)

5 PRT2

6 19,2/9,6 Bbi6op ckopocTu nepegaun: 19,2 (oBuxok cnesa) — 19200 6uT/c; 9,6 (aBWxXOK cnpasa) —
9600 6ut/c

7 4W | 2W Bbi6op pexuma noaknodeHus ans RS-485: 4W (aBuxok cnesa) — 4-npoBoaHbli, 2W —
2-npoBoAHbIN. B pexxume RS-232 nonoxeHune gBuXKa He yYuTbiBaeTcst

8 232/485 Bbi6op pexxunma nocnefoBaTensbHOro Bbixoda: 232 (ABUxOK cneea) — RS-232; 485 (aBwkok
cnpasa) — RS-485

Bbibop pexrmMa KOHTPOIst Y4eTHOCTW OCYLLECTBISIETCS B COOTBETCTBMM C Tabnuvuen 3.
Tab6nwuuya 3 - YctaHOBKa pexuma KOHTPONs YETHOCTH

MonoxeHne aBUXKa ®opmat nepeaayn
PRT1 PRT2
CneBa CneBa 8-E-1 (uyer, 1 cTON-6MT)
CneBa CnpaBa 8-0-1 (Heuer, 1 cTon-6uT)
CnpaBa CneBa 8-N-2 (6e3 yeTHOCTH, 2 cTON-6MTa)
Cnpasa CnpaBa 8-N-1 (6e3 yeTHOCTH, 1 cTON-6MT)

MpumeyvaHne — KOHTPOMNb YETHOCTU MCMONb3yeTCs TonbKo B npoTokone Modbus RTU. Ecnn
BblbpaH npotokon CEHC, ucnonbsyetcs dopmart nepegaym 8-N-1.

BnumaHue! [NepeknoueHue pexumos pabomsi npogodums, obecmoyus adanmep.

MpumevaHune — Ana pabotsbl no npotokony CEHC ucnone3yiite nHtepderic RS-232, nubo
YeTbIPEXNPOBOAHOE MNOAKMoYeHne no uHTepdency RS-485. lMpu ncnonb3oBaHuM ABYXNPOBOLHOTO
MOAKIIOYEHNA BO3MOXHbI Nepuoauyeckne nponagaHusi [AaHHblX. [laHHoe orpaHudeHve He
pacnpocTpaHsieTcst Ha npotokon Modbus RTU.

3.3.3 HacTpowka agantepa B pexume o6mMeHa no npotokony CEHC

3.3.3.1 Ina HacTpomkM NOAKMNIOYMTE ajantep K MepcoHarnbHOMY KOMMbIOTEPY
(HoyTbyky) no wuHTepdpeiicy RS-232 cormacHo cxemMe, NPUMBEOEHHOW Ha pUCYHKe 7.
BbiGepuTe pexvm nepegayv aHHbIX COrnacHo nyHKTy 3.3.2.

3.3.3.2 YcTaHoBUTE Ha KOMMbIOTEP NporpamMMmy «HacTpoika 4aTYMKoB U BTOPUYHBLIX
npubopos CEHC» ¢ komnakT-gncka n3 kKoMnrekTa agantepa, 3anyctute eé.

3.3.3.3 MNoakntounte agantep K nuHun CEHC.

I'Ipmmeanme - |-|pI/1 HaCTpOIZKe OonyckaeTca nogknioyaTtb agantep K UCTOYHUKY NUTaHUA
NOCTOAHHOIO TOKa C BbIXOAHbIM Hanps>XXeHnem 9 + 2 B. MNutaHune nogaBaTb Ha KOHTAKTbl «+» U «-»
KNeMMHOro 3axmma «nVIHVIFl», KOHTaKT «J1» ocTaBuUTb HenoAaKIMt4YeHHbIM.

Mocne nogaun nuTaHuMs Ha MepegHen NaHenu aganTtepa AOMKEH 3aXeybcs
nHankaTop «JIMH», nHamkatopbl «Rx» 1 « TX» AOMKHbI ObiTb NOralleHbl.

3.3.3.4 B nporpamme «HacTtpovika AaT4MKoB M BTOpPU4YHbIX MpubopoB» Bbibepute
MeHto «YcTpowncTBa —> NMouck», B okHe BBeauTe agpec 255 n Haxmnte OK.



Mo okoH4YaHWM Mowucka B OCHOBHOM OKHe nporpammbl Byget go6aeneHo HoBoe
ycTponctBo — agantep JIMH-RS-485/232.

BeibepuTe agantep 13 cnucka, 3aTtem BO Bknagke «lMapameTpbl» BbibepuTe CTPOKy
«buToBble napameTpbl apanTepa». HasHaveHne OWTOB HACTPOMKM MNPUBEAEHO B
Tabnuue 4.

Ta6nuuya 4 - HasaHayeHne 6GUTOB HAaCTPOWKM aganTepa

Ne OeiicTame 3HayeHue no
yMonuaHuio

1 leHepaLus CUHXPOUMMYNBLCOB B NMUHWUK. [Mpn HopManbHoi paboTe 6UT AomKeH BbiTb 1 (pa3peLueHo)
ycTaHoBMNeH

2 Mepenaya cocTosiHui npeobpasoBaTtenein Ha WnHY RS-232/485 npu paboTe no npotokony |0 (3anpeLyeHo)
CEHC

3 |He ucnonbayetcst -

4 |Mepepaya 3anpocos 13 nuHun CEHC Ha wrHy RS-232/485 0 (3anpeLueHo)
YckopeHHbIii onpoc npeobpasosaTeneit. CrnepyeTt yCTaHOBUTb 3TOT GUT, YTOGbI YyCKOPUTL 0 (3anpeLueHo)

5 |onpoc npeobpasoBaTeneii. 3anpewaemcs Ucrnonb308ame PEXUM yCKOPEHHO20 orpoca rnpu
Hanuyuu 8 nuHuu CEHC 6nokos kommymauyuu (BK-xx, BITK-xx) unu cupeH (BC-xx)

Takke Ana HaCTPOMKM AOCTYMHbI Creaytolume napameTpbl:

1) Appec Ha wwmHe Modbus RTU (cmotpm nn. 3.3.6.2). JonycTumble 3Ha4YeHUs —
oT 1 go 247;

2) Bpewms umkna nuHumn B cekyHaax (napameTp 0x1C) — namepeHHoe Bpems Lukna
NHUK (TexHonornyecknn napameTp) (cmoTpm nn. 3.3.6.2);

3) Tabrnumua coctoaHu paTtunkoB (napameTp OXAE) — kputudeckne YpOBHU
npeobpasoBaTenen.

3.3.3.5 Agantep Takke AocTyneH co ctopoHbl nuHum CEHC no cobctBeHHOMy
agpecy (no ymonyaxuio — 90).

3.3.4 HacTtpowka agantepa B pexume o6meHa no npotokony Modbus RTU

3.3.4.1 CoBmecTMMOCTb agantepa C npotokonom obmeHa Modbus RTU
obecneuvBaeTcs peanvsauuen B agantepe npoTtokorna obmeHa no uHtepdericy RS-485
B COOTBETCTBUM CO cneuncpmkaumen Modbus RTU, cornacHo pokymeHtam «MODBUS
APPLICATION PROTOCOL SPECIFICATION V1.la» n «MODBUS over Serial Line
Specification & Implementation guide V1.0» (ONUMOHHO). Yka3aHHble LOKYMEHTbI JOCTYMHbI
ONsi 03HaKoMmIneHusl Ha caiTe http://www.modbus.org.

B apganTtepe peanusoBaHbl cnegyowme dyHkumn Modbus:

— dyHkumst 0x03 — uTeHne permcTpoB AaHHbIX (Read Holding Registers);

— pyHKkuma 0x04 — uteHne BxoaHbIx pernctpos (Read Input Registers);

— byHkums 0x05 — 3anucb ogHoro anckpeTta (Write Single Coil);

— pyHkuma 0x06 — 3anuck pernctpa gaHHbelx (Write Single Register);

— dyHkums 0x08 — nony4veHne coctosHmsa coegnHeHus (Get Comm Status);

— dyHkums 0x10 (16 dec) — 3annck Heckonbkux pernctpoB AaHHbix (Write Multiple
Registers).

3.3.4.2 Apgantep npefgocTtaensieT ABe (QYHKUMM MO MNOMNYYEHUIO [AaHHbIX OT
npeobpasoBaTtenen: YTeHWe u3MepsieMblx rapamempos npeobpasoBaTenen u uTeHue
Kpumuy4ecKux yposHel npeobpasoBaTenen.

M3mepsiemble napameTpbl npeobpa3oBaTenel [JOCTYNHbI MO  MPOTOKOMY

Modbus RTU 4yepe3 cnotbl onpoca (250 syeek), B KOTOpble MNOMELLAIOTCA 3HaYeHUsi
napameTpoB npeobpasoBaTteneit (CMOTPU pPUCYHOK 3). Kaxabll CrnoT MOXET XpaHuTb



3HayeHne ofgHoOro napameTpa npeobpasosatens. Onpoc npeobpaszoBaTtenen NoO NUHUM
CEHC ycTponcTBO BbINOMHAET HE3ABUCUMO OT 3anpocoB no npotokony Modbus RTU.

Cuét peructpoB cnotoB HaumHaetca ¢ 1001. Hanpumep, k nepBomy cnoty
oTHOCcATCS permctpbl  AaHHbix (Holding Regs) 1001 w1002, BxOAHble perucTpbl
(Input Regs) 1001, 1002 1 2001. AoctynHbl pernctpbl AaHHbIX 1001 — 1500 n BXOAHLIE
permctpbl 1001 — -1500 (3HayeHue napameTpa B dopmate float), 2001-2250 (Bpems B
eavHuuax no 0,1c, integer).

MpumeyaHume — CornmacHo TpeboBaHuam npoTokona Modbus RTU Homepa pervctpoB

pacnornoxeHbl MO agpecam, paBHbIM HOMepy pervctpa MuHyc 1. To ectb Pernctp Ne1001
pacnonoxeH no agpecy 1000, pernctp 1002 — no agpecy 1001 n Tak ganee.

Holding Regs Input Regs
(4TeHMe 1 3annck) (TONbKO YTEHME)
MapameTp+aapec 1001 3HayeHune mn. 1001
Cwmelenme B Tabmuue | 1002 3HayeHue CT. 1002 Cnot 1
Bpewms 2001
MNapameTp+agpec 1003 3HaueHune mn. 1003
Cmeletme B Tabmmue | 1004 3HayeHue CT. 1004 Cnot 2
Bpewms 2002
MNapameTp+agpec 1499 3HaueHune mn. 1499
CMmelLleHue B Tabnuue 1500 3HaueHue cT. 1500 Cnort 250
Bpewms 2250

PucyHok 3 - CnoTbl onpoca

Kaxgomy crnoTy cooTBeTcTBytOT 3 BXoAHbIX peructpa (Input Regs) n 2 peructpa
AaHHbix (Holding Regs). 3HayeHne cunTaHHOro napameTpa npeobpasoBaTtens 4OCTYMHO B
nepBbiX [BYX BXOAHbIX peructpax B ¢opmarte «32-bit float». Homep peructpa
onpegenserca B cooTBeTcTBUM C copmynon: (N —1)-2+ 1001, rae N — HoMep croTa.
Hanpumep, ans nepBoro crnoTa 3HavyeHue napameTpa byaeTt nomelueHo B peructpax 1001,
1002; gns BToporo cnota — 1003, 1004 n Tak ganee. Npu ownbke namepeHnss napameTpa
B peructpax byget 3anucaHo: OXFFFFFFFF.

Bpems, npoweglwiee ¢ MOMeHTa MOMYyYeHWs 3HAYEHWS XPaHUTCA B perucrtpe ¢
HOMEpOM, onpefensieMbiM B COOTBETCTBUM C chopmynon: (N — 1) + 2001, rae N — Homep
cnota. 3HayeHve Bpemenu 3anucaHo B 1/10 cek. Ecnu ¢ momeHTa nogauu nutaHus
napameTp He CYMTaH, TO 3Ha4YeHne B perncTpe BpemeHun byaeT paBHo: OX7FFF.

HacTpouTb CrnoTbl onpoca MOXHO C MOMOLLbLIO MporpaMmbl HACTPOWKKM adanTepa
(cMoTpm n. 3.3.5), NGO C MOMOLLbLIO CTOPOHHEro MnporpamMmMHoro obecreyeHuss (CMOTpH
n. 3.3.6).

Kputuyeckne ypoBHM, nepefaBaemble NpeobpasoBaTensiMy COXPaHATCA B
namsiTu agantepa, W [AOCTYMHbl AN YTeHus depe3 BxoaHble peructpbl (Input Regs)
c Homepamu 3001 ..3127. B mnagwem 6aiite Kaxgoro peructpa XpaHUTCS 3HadeHue
COCTOsIHMS, B CcTapwem — BpeMs (B CeKkyHAax), npoiwlejlwee ¢ MOMEHTa MOonyvyeHust
COCTOSIHUS OT Nnpeobpa3oBaTtens.

but B 6aliTe cocTosiHuSA, nepenasaemMom npe06pasoBaTeneM, yCTaHaB/iMBaeTCA B
«1», ecnn npeBbIlLLIEeHO KpUTU4YeCcKoe 3Ha4dYeHne COOTBeTCTBYyHLWero HomMmepy buta

10



napameTpa (YpOBHSl, TemnepaTypbl, MPOLEHTHOro 3anornHeHuss u Aap). Kputudeckue
napameTpbl (ypoBHM) M WX COOTBETCTBME OuTam 6GaiflTa COCTOSIHUSI 3afaloTcs
WHAOMBMAYarnbHO B HACTpoOWKax Ans Kaxaoro npeoGpasoBaTens (BCEro Ao 8 KpUTUYECKMX
napameTpoB Ha OoAMH MpeoGpasoBatens). Mogpo6HO paGoTa C KPUTUYECKUMU YPOBHSIMU
npeoGpasoBaTenei onvcaHa B pykOBOACTBE MO 3KCMyaTauum Ha npeobpasoBaTernb.

3.3.5 Ucnonb3oBaHue nporpamMmMbl HACTPOMKKU aganTepa
O6uime cBeaeHUs 0 NporpaMme HaCTPOWKM.

Mporpamma npeaHasHayeHa ans HacTPOWKM M NPOBEPKN aganTepa n paboTtaeT nog
ynpaBneHmem onepaumoHHon cuctemMbl Microsoft Windows. [Onsi paboTbl nporpammbl
HeobxoaAMMOo Hanuuue xoTs Obl OQHOro KOMMYHMKauuoHHOro nopta RS-232 nnu RS-485
(B cnyvae, ecnv aganTtep noAknoyeH B pexunme RS-485).

BHeLUHWIt B OkHa NporpaMmbl NPUBEAEH Ha pUCYHKe 4.

< HacTpokka kapTel pervctpoe ModbusRTU v1.1.0.42 E]
afin
TapaMeTpel CBAzH
COM-MOPT: | COM4 | | CKOPOCTR: 19200 | w | YeTHOCTE: |HeT hd
Aapec Modbus: |1 ~ | [JNoasenenme 3xa
HarTpoika coToE | Mposspka
CnoT (perucTpel) Aapec MpaneTtp TaBnmua CHELLEHHE ad
1{1001-1002) 5] 0x01 0x00 0=FFFF
2 {1003-1004) 1 001 Ox00 0xFFFF
3(1005-1006) 1 0x0z 000 0xFFFF
4 (1007-1008) 0 0x00 000 00000
5{1009-1010) 0 000 0=00 00000
6{1011-1012) 0 000 0=00 00000
7{1013-1014) 0 00 Ox00 00000
4 (1015-1016) 0 Ox00 Ox00 00000
9(1017-1018) 0 0x00 000 00000
10 (1019-1020) 0 0x00 000 00000
11 (1021-1022) 0 000 0=00 00000
12 (1023-1024) 0 Ox00 0x00 00000
13 (1025-1026) 0 00 Ox00 00000
14 (1027-1028) 0 Ox00 Ox00 00000
15 (1029-1030) 0 0x00 000 00000
16 (1031-1032) 0 000 0=00 00000
17 (1033-1034) 0 000 0=00 00000
16 (1035-1036) 0 Ox00 0x00 00000
19 (1037-1038) 0 00 Ox00 00000
70 F1T30-104001 n vin e NN B
DHDOTOKDJ'I CEHC CHHTATE ] [ 3anHcaTe
CUMTEHD

PucyHok 4 - BHelHui BUpa OKHa nporpamMmmabl

MpumevaHune — lMpu noaknoveHUn k nopTy RS-232 ¢ nomolubk kabenst M3 Kommnnekra
apantepa «JINH-RS485/232» dpnar «MogaBneHue axa» cregyeT CHATb.

YcTtaHOBKa coeAMHEeHUs ¢ aganTepom.

B rpynne Hactpoek «[lapameTpbl cBA3u» criegyeT BbibpaTtb  HOMeEp
KOMMYHUKaLMOHHOrO MopTa, K KOTOPOMY MOAKMYEH ajantep, CKOpPOCTb obOMeHa w
YETHOCTb, Ha KOTOpPble HACTPOEH ajanTep, M HaxaTb KHOMKy «Cuutatb». [pu 3TOM
aganTep OOmkeH ObiTb nepeknioveH B pexum obmeHa no npotokony ModBus. lMocne
HaxaTust KHoMkn «CunTaTb» NporpaMma AOShKHA cyMTaTh 3HaAYeHUs pernctpoB AganTtepa,
0 4ém OymeT BblgaHO coobuieHne «CunTaHo» B CTPOKE COCTOSIHUSI Mporpammbl (CMOTPU
pucyHok 4). Ecnu 3Ha4yeHus perncTpoB He cuMTaHbl (agantep He HangeH), To Heobxoaumo:

— NpoBepuUTb NPaBUIIbHOCTb Bbl60pa KOMMYHUKaLUMOHHOTIO NopTa;
— NpoBepUTb NpPaBuUIibHOCTb NOAKMIOYEHUA K KOMMYHUKAUNOHHOMY NOPTY;
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— NpoBEepPUTbL COCTOAHME (bna>|<|<a «MopaBneHne axa» (pe)KVIM noaaBlieHUA axa
OOIKEH ObITb BbIKJ'IIO‘-IeH);

— MPOBEPUTb HaNMMuue HanpsKeHWst MUTaAHUSE Ha KNemmax «+» n «—» 3axuma
«JIMHNA» (npn BkNOYEHHOM NUTaHUK CBETOAMOA afjanTepa OOSMKEH CBETUTLCS).

OtkniodeHne npotokona obmeHa CEHC npegycMOTpPeHO Afs UCKIOYEHUs ero
BMMSAHNA Ha oBMeH AaHHbIMKM Mexay ycTponcteammn Modbus, NnoakmoYEHHbIMK K OAHOMY
wnendy RS-485.

BrumaHue! [Iposepsaime ¢naz cocmosiHus rnpomokona CEHC (cmompu
pucyHok 4). [lpu omko4eHHOM MPOMOKofie MOUCK U Hacmpolika adanmepa u Opyaux
ycmpolicme 6ydem He803MOXHa.

HacTpoiika cnotoB onpoca Modbus (3aknagka «HacTponka cnoTtoB»).
Mpu HaxaTum KHOMkM «CuntaTby» NporpaMma CYUTLIBAET TEKyLUMEe HaCTPOWKN BCeX

CMoTOB orpoca aganTepa. 3anuMcb B MNaMATb agantepa CYMTAHHLIX WM U3MEHEHHbIX
HaCTPOEK BCeX CMOTOB OMpoca NPOU3BOANTCS C NMOMOLLIBIO KHOMKK «3anucatby.

Bbl30B OKHa HACTPOWKU HYXXHOTO CrioTa NpPOU3BOAWUTCH ABOWHBLIM LLENYKOM feBOM
KHOMKW MbILLN Ha COOTBETCTBYHOLLEN CTPOKe B Tabnmue HacTPOMKu CroToB.

B nosBuBLuEeMcS OKHe:

- B none «Agpec gatyuka» criegyet BbibpaTs agpec ycrpoictea B nuHumn CEHC (13
AvanasoHa 1 —254), napameTpbl KOTOPOro AOMKHbI onpawumBaTbCca nNpu obpalueHnn K

HacTpamBaeMoMmy CIoTy. Ecnn 3HaveHne agpeca gatyuka YCTaHOBUTb pPaBHbIM «0», TO
CYMUTaEeTCA, YTO CNOT AaHHbIX HE HACTPOEH;

- B none «[MapameTp» cnegyeT BbibpaTb HOMep napameTpa, KoTopbln Gyaer
onpawwmeaTteca. Ecnn Tpebyetca onpawwusatb Tabnuuy yctponctea CEHC, To
HeobxoaMMo 3anoniHUTb nona « Tabnuua» n «CmeLleHne.

MprMep yCTaHOBMEHHbIX 3HAYEHWUI NPUBEAEH HA PUCYHKeE 5.

Hactporikm cnota Na2 (1003-1004)
HacTpofiky cnota M21 AApEC AATUHKS: 1
(%) NapameTp: 0x01 - ¥poseHe wHaKoCTH (h)
() Tafinmua:
CMEWEHNE:  Ox

PucyHok 5 - NpuMep ycTaHOBNEHHbIX 3HA4YE€HUN

MpoBepka TeKyLWMX HACTPOEK COTOB ONpoca.

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

[ns Hayana npoBepku HeoGXOAMMO HakaTb KHOMKY «3anycTutb». B pexume
NpoBepKy NporpamMmmMa onpatumeaeT CrnoTbl onpoca no npotokony Modbus RTU, 1 BbiBOANT
3HaYeHus napameTpoB npeobpasoBaTernieit Ha akpaH. Ha Bpemsi NpoBepkn BO3MOXHOCTb
M3MeHeHVss napameTpoB ajanTtepa GriokupyeTcs. [ns OCTaHOBKM MpOBEpKWU cregyeT
HaaTb KHOMKY « OCTAHOBUTLY.
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< HacTpo¥ika kapTol pe ructpos ModbusRTU v1.1.0.42 E]
akn

MapaMETphl CEASH

COM-nopT: |COM4 | | CROpocTe: (19200 |w | HeTHooTe: |Het A4
Aapec Modbus: |1 + | []Noaaenetme 3xa

Hactpofika cnotos | Mposepka

CnoT (perncTpel) | A4 CEHC SHaHEHHE Bpema e
1 3 (M 001 [ E

z 1 (M) e TAN 777

3 1 (M) 0=02 MAN 77

4 - - - -

5

]

7

IE]

El

10

1

1z

13

14

15

16

17

18

19 - - -

on - - - - ld]

PucyHok 6 - MpoBepka paboTbl TEKYLWMX HACTPOEK CMIOTOB onpoca

CoxpaHeHue HacTpoek.

CunTaHHble U3 agantepa U (UNW) U3MEHEHHbIE B NPOrpaMMe HacCTPOWKM CIOTOB
onpoca MOXHO coxpaHuTb B chann. Onsa atoro crnegyeT B MeHo «®Pavin» BbIOpaTh MyHKT
«CoxpaHnTb», BBECTM MMS COXpaHsemoro danna u Haxartb KHonky «CoxpaHuTb». Ans
3arpy3ku COXpaHEHHbIX paHee HacTpoek 13 darina B nporpamMmmy crieqyet B MeHo «Paiiny»
BblIOpaTh NyHKT «OTKPbITbY, BbIOPATb COXpPaHEHHbI paHee hann HacTpoek M HaxaTb
KHOMKY « OTKPbITbY.

3.3.6 HacTtpowka ¢ ucnonb3oBaHuem ctopoHHero MO

3.3.6.1 Ins HacTpoWiku croToB onpoca CTOpoHHMM 1O, BO BXOAHLIX perucrpax
(Holding Regs) c Homepom (N —1)-2+ 1001, rae N — Homep crioTa onpoca, crnegyet
3agatb napametp W agpec npeobpasosatenda B nuHum CEHC. Apgpec (8 6wur)
3anuncbiBaeTcs B MnafLwen 4actu peructpa, HoMep napameTpa — B cTapLuen.

Homepa napameTpoB npvBeaeHbl B Tabnuue 5.
Ta6nuuya 5 - Homepa napameTpoB npeo6pa3oBaTtenem

Ne napameTpa U3mepsemas (paccumTbiBaeMas) BenmunHa
1 YpoBEHb OCHOBHOTO MomnaBka
2 CpefHsia TemnepaTypa B npoaykTe
3 [MpoLeHTHOE 3anonHeHne no o6bemy
4 O6LWmin 06bem
5 Macca
6 MnoTHocTb
7 O6bemM OCHOBHOIO NpoAgykTa
8 YpoBeHb pasfena cpeg
9 [asnexve
10 CpefHsis TemnepaTypa B napoBoii hase
11 Macca napoBoi dasbl
12 Macca xugkon asbl
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B pernctpax ¢ Homepom (N —1)-2+ 1001 3apavite 3HaveHue OxFFFF ans
CUUTbIBAHMSA NapameTpoB, NMb0 CMeLLeHne OT Hayana Tabnuubl ANs cYuTbiBaHWUs Tabnuy
(ansa Tabnuy cuntbiBatoTCA YeTbipe 6arita BO BXoaHble peructpbl InputRegs).

3.3.6.2 CepBuCHble NapaMeTpbl agantepa.

Appec apantepa Ha wwuHe Modbus RTU 3apaetcs B peructpax [aHHbIX
(HoldingRegs) Ne500 1 Ne501.

Mopsigok M3MeHeHUs agpeca agantepa:

— 3anucaTb B peructpbl AaHHbix (Holding Reg) Ne500 u Ne501 HoBbIi agpec
apanTtepa (perucTpbl JOMKHbI UMETb OAUHAKOBOE 3HaYeHue);

— ycTaHoBuTb B cocTosiHne ON (0OxFFO0) amckpet (coil) Ne134 ans noarsepxaeHus
CMeHbI agpeca.

Mocne noaoTBEpPXAEHUST COXpaHEHUs1 HOBOrO aapeca aganTep HayHeT OTBeYaTb Ha
3anpocbl N0 HOBOMY agpecy.

MpumeyaHne — BHOBb 3agaBaeMblil agpec He JOSKEH COBMafaTh C YXe CYLLEeCTBYHLLMM
appecom ycTtponctBa Ha wwuHe Modbus RTU. [Mocne 3anven B peructpel Ne500 u Ne501
y nonb3oBatensa ectb 20 ceKkyHO AN NOATBEPXKOAEHWS CMEHbl aapeca YCTaHOBKOW AucKpeTa B
pernctpe Ne134, no npowectum kotopbix permctpbl Ne500 n Ne501 6yayT cbpolueHsi B 0.

B peructpe gaHHbix Ne502 xpaHuTca nepuop umkna nuHum yctpoincte CEHC
(B DecaTbIX 4ONSAX CeKyHAbI) — TEXHOMorMyecknii napameTp (cmotpm n. 3.3.8).

3.3.7 Mpumepbl HACTPOWKK CNOTOB onpoca

1) Tpebyemcs: cqumbieams 3-uli napamemp (npouyeHmHoe 3arnosiHeHue) 0ns 1-2o0
npeobpasosamerns. [aHHble 8b1800uUMmb 8 nepsabili criom onpoca.

[Ona atoro B pernctp aaHHbIx 1001 cnegyet 3aHecTn 3HaveHue 0x0301, a B perncTp
AanHbix 1002 — 3HauyeHne OxFFFF (npusHak napametpa). Nocne atoro apgantep Oyaet
BKMOYaTb B 3anpoc napameTpoB NepBoro npeobpasoBartens napametp Ne3. MNonyyeHHoe
oT npeobpasoBaTtens 3HayeHVe napameTpa OyaeT nomelleHo Bo BxoaHble pernctpbl 1001
n 1002, a Bpems, npoluesliee oT Nony4yeHus otBeTa npeobpasoBartens, 6yaet AOCTYyMHO
yepes pernctp 2001.

2) Tpebyemcs: u3 8mopo2o crioma orpoca CHUMbI8amb 3Ha4YeHuUs1 u3 mabnuybi
OxA7 npeobpasosamensi Ne2.

CwmelleHne napametpa B Tabnuue — 0x0002. Ons storo peructp AaHHbix 1003
pomxkeH bbb paBeH 0xA702, permctp AaHHbix 1004 — 0x0002. Torga (npv nonyyeHun
oTBeTa oT npeobpasoBatens) BxoaHble pernctpbl 1003-1004 OyayT cogepxaTb 3HAYEHUsI
6avtoB 0x0002-0x0005 aton Tabnuupl, pernctp 2002 — Bpems, npoluefliee ¢ MOMEHTa
nony4eHus oTBeTa oT npeobpasosartens.

3.3.8 Bpems o6HoBReHNA nHopmauumn

Bpems 06HOBNeHuss uHdopmMaumm oT ofgHoro npeobpasoBaTenst npu paborte no
npotokony Modbus RTU opueHTMpOBOYHO COCTaBnseT:

1) B pexume 06bl4HOrO onpoca, korga nuHuss CEHC moxeT copepxaTtb BeCb
Habop ycTtponcte CEHC 1 HopmarnbHO (yHKLUMOHWPOBaTL, B TEYEHME OOHOTO LIMKMa IUHWK
onpaluMBaeTCcsi TONbKO OA4MH NpeobpasoBaTtenb U3 cnucka.

Livkn nuHum moxeT GbITh onpeaerneH no gopmyne (1).

Toena = 700 4+ 2001 +500- A+ 70 N [mc], (1)

roe I —4mcno nHaukaTopoB B NuHumn (MC-K-500);
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A — 4ncno aganTepoBs B NIUHUN;
N — uncrno npeobpasoBaTteneii B JIMHUN.

CooTBeTCTBEHHO, BpeMsi Mexay onpocamu ofHoro mnpeobpasosatens 6ynet
onpepenatsca no popmyne (2).

Ty suonnenus = (700 + 200 -1 +500-A+70-N)-M [mc], @)

rae M — uucno npeobpasosaTteneil, onpalwmsaeMbIX aganTepoMm.

2) B pexumMe yCKOPEHHOro ompoca, B OOMH LMKM NIMHUM BCe npeobpasosaTenu,
NOAKMIOYEHHbIE K ajanTepy, oOnpalMBalTcs No ofHoMy pasy. B atom cnyyae
MUHUMaSIbHOe BpeMs OGHOBMIEHUA PaBHO LUMKITY JIMHUM U MOXeT GblTb onpeaeneHo no

dopmyne (3).
Tosuonnenns = 700+ 500-M + 70+ N [mc], )

roe M — uucno npeo6pasosaTenei, onpalimBaemMbix aganTepoMm;
N — uncno npeobpasoBareneli B CUCTEME;

BHumaHue! B pexume yckopeHHo2o onpoca nuHus CEHC ¢yHKyuoHUpyem
mornbKo 8 pexume nepedadu napamempos u paboma Opyaux ycmpoticme CEHC kpome
npeobpaszosamernell He 2apaHMUPyemcs, a makxe 8 JluHUU Goryckaemcsi HaxoxoeHue
morbKko 00HO20 adanmepa.

PeanbHoe Bpems uMkna NMHUM B CUCTEME 3aBUCUT OT MHOMMX (PakTOpPOB U MOXET
ObITb kak Gonblue, Tak U MeHblle pacyeTHOro. YBENuYeHune BpEeMeEHU MNPOUCXOAUT B
crnyyae nomex B NIMHUK CBA3M, Npu Hanuuum npndopos nHaukaumm (MC-K, MC-LW) n gpyrnx
BeAyLMx yCTPOMCTB. Tekyllee 3HayYeHVe LMKMIa IMHAN MOXHO CYMTaTb B SYelike AaHHbIX
(HoldingRegs) Ne502 B pexxume Modbus RTU.

3.4 MoHTax

3.4.1Tlepel  MOHTaXOM  pPEKOMEHOYETCs  HacTpouTb  agantep  (CMOTpM
nogpasgen 3.3).

BrHumaHue! Pabombl [0  MOHMaxy  6bIMNOHAMb  MPU  OMKJ/IHOYEHHOM
anekmpornumaHuu gcex ycmpoticme 8 nuHuu CEHC u 8 mazucmpanu RS-485 (RS-232).

3.4.2 PexomeHayeTCst yCTaHaBnvBaTb afantep B 3aKpPbITOM LWKady, B YCNOBUSX,
MCKIIoYaoLwWux nonagaHve nbinv M Bnarm B kopnyc apantepa. Kpennenwe apantepa
ocyulecTBnsieTcst K Hecywemy npodunio TS35/7.5 nnbo TS35/15 («DIN-penikey).

3.4.3 MNMopkntoyeHne K nuHum nutanusa-cesasn CEHC pekomeHayeTcs BbINOMHATL 3-X
NPOBOAHBIM MHOTOXUIbHBLIM Kabenem ¢ cedeHnem nposogom 0,5 — 0,75 mm2.

3.44Tpun pabote apantepa B pexume Modbus RTU ponyckaeTtca ero
nogknioyeHne B pexunme RS-485 (2-npoBogHoM nubo 4-npoBoAHOM), @ TakkKe B pexume
RS-232. [onyckaeTca nogknioveHve agantepa K wuHe RS-485 npu Hanuuum gpyrux
BEAOMbIX YCTpOWCTB, pabotatowmx no npotokony Modbus RTU. lpu stom apgpeca
YCTPOWCTB He [OIDKHbl COBMajatb (HacTporka ajpeca ajantepa onucaHa B
nogpasgene 3.3). CornacHo ctaHgapty Modbus RTU gonyckaetca noakntodeHne oo 32-x
BeJOMbIX YCTPOMCTB Ha ogHy WnHy RS-485.

Mpn pabote apantepa B pexmme CEHC cnepyer npumeHsiTb nogkmntoyeHue
apantepa B pexume RS-232 vnu B 4-npoBogHoM pexnme RS-485.
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3.4.5 MNogkntoyeHne K BeayllemMy YCTpPOMCTBY nNo uHTepdency RS-232
ocyulecTBnsietcd kabenemM 13 KOMMNMeKTa MOCTaBKM agantepa B COOTBETCTBUU
C pUcyHKkoMm 7. MNpn HeobxoamMMoCTN ANMHY Kabens MOXHO HapacTUTb A0 NATU METPOB.

3.4.6 NogknioveHne Kk wuHe RS-485 ocyuwecTtBnsieTca kabenem «BuTas napa»
C 06LWMM NPOBOAHNKOM B COOTBETCTBMU CO CXEMOW, NPUBEOEHHON Ha pUCYHKe 8 «a» And
2-NpOBOAHOrO NOAKMIOYEHNS, U HA PUCYHKe 8 «O» ANns 4-NpOBOAHOIO NOAKIMIOYEHS.

HactosTenbHO  pekoMeHOyeTCs  MCMOoMb30BaTb  9KPaHWPOBaHHLI  Kabenb.
PekomeHgoyemas gnuvHa kabens — go 1200 m. JInHMIO nepepayn AaHHbIX KenaTernbHO
npoknagbiBaTb Kak MOXHO Aanblue OT CUMNOBbIX 3rieKTpouenent 1 BO3MOXHbIX MCTOYHUKOB
anekTpomarHuTHelx nomex. CoeguHeHne oO6LWlero npoBoAHWKA, 3KpaHa kabena w
NoAKmMioYeHre K 3aLLMTHOMY 3a3eMNEHNIO AOMKHO ObITh BbINONIHEHO B OOHOWM TOYKE MUHUNK,
Kak npaBuIo, y BeyLLlero yCTponcTBa Ha LUMHe, Kak MoKa3aHo Ha pUCyHKe 9.

SN+
Apantep RS-485/232
* Y RXD
JMHNA A KaGens RS-232
- 1
" A
AVHWS B
- 1
+ -

PucyHok 7 - Cxema nogknioveHUs agantepa no uHrepdency RS-232

n+ 2-I'IpOBO,ElHOG nogknwyeHne n+ 4-I'IpOBO,ElHOG nogknwyeHne
RS-485 | RS-485
Apantep RS-485/232 Apantep RS-485/232
DO (+) RXDO (+)
* A * Y TRxD10)
o JIMHWA z F o JIMHUNA Z OG—V
g ; T un E n T i
) )
o
S s TXDO (+)
= NVHUS B = JINHNA B OG—E-)
- L - 1
+ - a) + 1 - 6)

PucyHok 8 - CxeMa nogknioyeHus agantepa no uHtepdeicy RS-485

/ OKOHEYHbI pe3ncTop (TepMmMHaTOp)

A OKpaHMpOBaHHbIN kabenb A
R B [ Y R

1 MecTo nogkntoyeHns onnetkm kabens v obuiero
NpPOBOAHUKA K 3aLNTHOMY 3a3eMINEHU0

Master Apantep
(Beayuiee (Benomoe
YCTPOWCTBO) YCTPOWCTBO)

PucyHok 9 - NMogknioyeHne agantepa 3KpaHMPOBaHHbIM kKabenem
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Mpn  nopknioveHun  obsi3aTenbHa  yCTaHOBKA  OKOHEYHbIX  Pe3nCTOpoB
(TepmuHaTopoB). PekomeHgyembin HomMuHan pesauctopa: 150 Om, 0.5 BT1. lMonspusaumsa
NIMHWUM (NOATSHKKA MPOBOAHMKOB A 1 B pesuctopamu K MOCYy MUTAHUSA W «3emre») He
TpebyeTcs.

3.4.7 YcTtaHoBUTE nepeknoyateny Bblbopa pexumoB paboTbl B COOTBETCTBUM C
BblIBPaHHbLIM MHTEPdENCOM 1 NPOTOKONOM nepedayn (cmotpu n. 3.3.2).

3.4.8 No okoHYaHWM MOHTaxa criegyeT npoBepuTb paboTocnocobHOCTbL aganTepa
(cmotpu n. 3.5.1).

3.5 dkcnnyarauus
3.5.1 BknroyeHue n npoBepka paboTtocnocobHOCTU
[nsa npoBepkun paboTocnocoGHOCTM adanTepa crneayeT:

1) TllogkniounTb aganTep K MNepcoHanbHOMY KOMMblOTepy (HOoyTOyky) no
nHTepdeicy RS-232 cornacHo cxeme, NpuBeEHHOW Ha PUCYHKeE 7.

2) YcrtaHoBUTb nepeknioyaTenu BbiIbopa pexMmMoB Ha NULEBON MaHenu (CMOTpu
PUCYHOK 2) B COOTBETCTBUM C Tabnuuen 6.
Ta6nuuya 6 - Tpebyemoe Ansi npoBepKy NONOXeHUe nepeknyarene Bbibopa pexxmmoB

MepekntoyaTtenb MNonoxexune BbIOpaHHbIN pexum
MB/SNS SNS (BnpaBo) O6meH no npotokony CEHC
19,2/9,6 19,2 (BneBo) CkopocTb obmeHa - 19200 6ut/c
232/485 232 (BneBo) MoakntoyeHne k MHTepdency RS-232

3) Mopatb nuTanue B nuHuio CEHC.

Mpumevanne — lMpu npoBepke OomnyckaeTcsi NOAKNOYaTb aganTep K WCTOYHWKY NUTaHus
MOCTOSIHHOTO TOKa C BbIXOAHbLIM HanpsbkeHnem 9 + 2 B. lMNuTaHve nojaBaTh HA KOHTAKTbl «+» U «-»
KNeMMHOro 3axuma «JIMHUA», KOHTaKT «J1» 0CTaBUTb HEMOAKIMIOYEHHBIM.

lMocne nogaum nNuTaHUA Ha nNepegHen NaHenu agantepa LOIMKEH 3acBETUTbLCS
mHaukaTop «JIMHY, nHamkaTopbl « TX» 1 «Rx» AOMKHbI 6bITb NOralleHbl.

4) VYcTaHOBUTb C MpunaraeMoro KOMMakT-Oucka W 3anycTuUTb Nporpammy
«HacTpoiika gaTunkoB 1 BTOPUYHBIX NPUGOPOB».

5) B meHo «YcTpowctBa —> [louck» 3agaTb agpec Ans noucka «255» n HaxaTtb
kHomnky «OK». Uepe3 HecKOonbKo CEKyH[ B CTAaTyCHOM OKHE MporpamMMbl (BHU3Y) NOSIBATCS
coobuleHnst o xoge obmMeHa ¢ aganTepoM. B npouecce novcka nHamkatTopbl «Rx» 1 « Tx»
nepuoamnyeckn BCNbIXMBAatOT.

Mo OKOH4YaHMM novcka B OCHOBHOM OKHe Mporpammbl OyaeT oTobGpakeHo HoBoe
ycTpoiictBo — apantep JINH-RS485/232. BribpaB ycTpOWCTBO, MOXHO BbINOMHUTL
YaCTMYHYI0 HACTPOKy aganTepa.

3.5.2 PaboTta agantepa no npotokony Modbus RTU

3.5.2.1 Nepen paboToii cnegyeT HacTpouTb aganTep, YycTaHOBMB Tpebyemblii
pexvm obmeHa W yHuKanbHbIl agpec Ha Maructpanu  Modbus RTU  (cmoTpm
nogpasgen 3.3), a Takke (B crnoTtax onpoca) agpeca M napameTpbl npeobpasoBartenen,
KOTOpble Heobxoaumo nonyyartb no npotokony Modbus RTU.

3.5.2.2 MNocne nogayv nNuUTaHWs NpU MNPaBUIBHOW HACTpOWKe aganTep HauynHaeT
onpoc npeobpa3soBaTenen no 3agaHHbLIM agpecaM U OTBEYaeT Ha 3anpochkl MO NPOTOKOMY
Modbus RTU.

B npouecce paboTbl nHgukatop «JIMH» roput, Nnepmoamyeckn mMepuasi npu obmeHe
no nuHun CEHC. WHankaTtop «Rx» 3aropaeTtcsi npu MonyyeHuM 3anpoca No npOTOKOny
Modbus RTU, ungukatop «Tx» — npu oTBeTe agantepa.
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3.5.3 PaboTa aganTtepa no npotokony CEHC

3.5.3.1 Nepen paboTton crnegyeT HacTpouTb aganTep, YCTaHOBMB Tpebyembin
pexvum obmeHa u, Npu HeoBXOAMMOCTW, yHUKanbHbIM agpec Ha nuHun CEHC (cmotpu
nogpasgen 3.3).

3.5.3.2 Nocne nogayn nuTaHWs agantep HaYMHaET TPaHCMSLMI0 NakeToB AaHHbIX
mexay nuHven CEHC w nocneposatenbHbiM uHTepdericom (RS-485 nnbo RS-232
COrnacHo HacTpovikam).

B npouecce paboTbl uHankaTop «JIMH» ropuT, Nepvoamyeckn mMepuas npu obmeHe
no nuHum CEHC. WHaukaTop «Rx» 3aropaetcs npu MoOfyyYeHWM nakeTa [AaHHbIX Mo
nocrneaBaTenbHOMY WHTepdency, MHaukatop «Tx» - MpU nepefade naketa U3 JNUHUM
CEHC B nocnepoBatenbHbI MHTEPdENC.

3.6 TexHun4Yeckoe obcnyXmBaHue

3.6.1 TexHnyeckoe obcnyxvBaHne aganTepa B Mpouecce  aKcnnyatauuu
3aKro4aeTcs B NPOBEAEHMM CUCTEMAaTMYECKOro OCMOTpa.

Mpu ocmoTpe NpoBepsieTcs:

— LUEeNnoCTHOCTb Kopnyca afgantepa U Ka4eCTBO ero KpenreHusa, a Takke OoTcyTcTeune
NblJN U TPA3NU;

- Haﬂé)KHOCTb KpenneHna NnpoBOAHMKOB B KIMeMMHbIX 3aXXnmax agantepa.

ﬂepMO,D,VILIHOCTb cucTtemMaTn4eCkmx OCMOTpPOB adantepa YyCTaHaBnMBaeTCA B
3aBUCUMOCTHN OT yCJ'IOBI/IIZ 3KcnnyaTtaunn, HO He peXXe OgHOro pasa B roa.

3.7 TeKywunm peMoHT

3.7.1 PeMoOHT 3aknio4aeTcd B 3amMeHe BbilWeglwunx M3 CTpoA COCTaBHbIX yacTten
n3genund, noctaesndaemMblX NnpeanpuaTMemM-n3rotoBnutTenem.

3.7.2Bo Bpems BbIMONHEHNss paboT MO TeKylemy PpeMOHTYy Heobxoammo
BbINOMHATL YKa3aHus, NpuBeaeHHbIe B nogpasaenax 3.1 u 3.2 HacTosiwero PO.

3.7.3 PeMOHT, CBsI3aHHbIN C pa3bopKON COCTaBMAOLLMX U3OENUS, OCYLLECTBNAETCS
Ha NpeanpUSTUN-U3rOTOBUTENE.

4ycnoeuda TPAHCNOPTUPOBAHUA U XPAHEHUA

4.1 Nagenne B ynakoBKe MpeanpuUsiTUS-U3roTOBUTENS TPaHCMNOPTUPYIOTCS B
cooTBeTcTBUM C ycnosusamu 5 (OXK4) no TOCT 15150-69 npu TemnepaType OKpyXXatoLLero
Bo3ayxa oT MuHyc 50°C go nntoc 50°C.

4.2 Mpun TpaHCNOPTUPOBKE M3AENnUs AOMKHO ObiTb WCKIOYEHO €ro nepemeLlleHve
BHYTPW TPaHCMOPTHOrO CPeaCcTBa.

4.3 MNocne TpaHCMOPTUMPOBKM M3OENWUS Npu OTpuUuaTenbHON TemnepaType, nepej
pacnakoBkoW ero Heob6xoaAMMo BblaepXkaTb Ha cknage (B oTaniMBaeMoOM MOMELLEHUM) He
MeHee 0 HOro 4aca.

4.4 B ynakoBke NpeanpusiTUS-M3roToBUTens U3genns XpaHuTcs B COOTBETCTBUM C
ycnosuammn 5 (OXK4) no NOCT 15150-69. B pacnakoBaHHOM Buae — B COOTBETCTBUM C
ycnosuammu 1 (J1) no FTOCT 15150-69. Cpok xpaHeHMs1 He OrpaHuMyeH (BKIOYAeTCs B CPOK
Cnyx0bi).

5 YTUIN3ALUUA

Ytunusaumio Heobxoammo npoBoanTb B COOTBETCTBMM C 3aKoHOOATENIbCTBOM
CTpaH-4nieHoB TaMOXXEHHOro COoK3a MO MHCTPYKLMW 3KCNITyaTUpYOLLLE OpraHu3auuu.
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MPUNOXEHUE A

HACTPOWKU U3OENUA MO YMONYAHUIO

HacTtponku nsgenus no ymonuaHuo npuseaeHsl B Tabnuue A.1.
Ta6nwuua A.1- HacTponku usgenusi no ymonyaHuio

HaCTpoequle napamMeTpbl MO YMOJTYaHUKO

1 |Agpec yctpoiicTBa B nuHun CEHC inFo Ad
2 |Homep nporpammel Pn
3 |Agpec Modbus SEtt AA
4 |MNepekntoyatenb NpoTokona dd
5 |BuTtbl aganTtepa b2

; — 6UT ycTaHoBneH
: i— 6ut cbpolueH
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