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BBepneHue

Hactosiee  PykoBoACTBO  no  akcnnyaTauMu — npefHasHavyeHo ANl O3HAKOMIEHMS
obcnyxvBaloLero nepcoHana ¢ yCTPOMCTBOM, MPUHLMMOM [AeWCTBUS, KOHCTPYKUMEW, TEXHUYECKON
akcnnyatauven n obcnyxuBaHnem uHamkatopa RS-485 OBEH CMW2 (B panbHenweM Mo TeEKCTy
MMEHYEeMOro «npubop»).

PykoBogcTBO Mo aKkCnnyaTtauMum  pacrnpocTpaHsieTcs Ha  npubopbl,  BbiMyLlEeHHbe MO
TY Y 31.6-35348663-014:2011.



1 HasHa4yeHune npubopa

anGOp npegHasHa4eH angd ncnosib3oBaHnA B CETAX RS-485 ans nHgvkauuv 3agaHHbIX BENUYMH
N MOXEeT WCNOoJSIb30BaTbCA B COCTaBe CUCTEM aBTOMaTU3MPOBAHHOINO KOHTPOSIA W ynpaBlieHUdA
TexXHonornyeckMMmn npoueccamm B Ka4veCTBe OCHOBHOMO WnnM AOOMNOSHUTENbHONO WMHOUKaTOpa
cbwswqecmx BEJTUYUH.



2 TexHU4YeCcKue xapakTepuCcTUKN MU YCIIOBUS IKCNnyaTauum

2.1 TexHUYeckne xapakTepucTuku npubopa

OCHOBHblE TEXHUYECKME XapaKTepUCTVKK Npubopa NpueeaeHbl B Tabnuue 2.1.

Ta6bnuua 2.1 — XapaktepucTuku npuéopa

HaumeHoBaHue

3Ha4yeHue

HanpshkeHne nutaHmns oT ceTn NOCTOSAHHOTO Toka, B

ot 10,5 oo 30
(HOMUWHanbHOE 3Ha4YeHne
12 B nnn 24 B)

MoTpebnsiemas mMoluHocTb, BT, He Gonee 1,5
ModBus RTU,
MopoepxmBaemble NPOTOKOSbI ModBus ASCII,
OWEN

CkopocTb 06bmeHa no RS-485, kouT/c

2,4; 4,8; 9,6; 14,4; 19,2;
28,8; 38,4; 57,6; 115,2

lanbBaHWYeckasn pa3Bsaska Mexagy nuTaHuem npuéopa

1 nHTepgericom RS-485, B, He MeHee 500
CreneHb 3awWwuThl kopnyca:

- CO CTOPOHbI NMLEBOW NaHenun IP65

- CO CTOPOHbI LIUNMHAPUYECKOW YacTy Kopnyca 1P20
abapuTHble pa3mepbl npubopa, MM (26x48%65) + 1
Macca npubopa, kr, He 6onee 0,1
CpefHuii cpok cnyx6bl, net 8




2.2 YcnoBua aKkcnnyaTtauuu npuéopa

Mpnbop akcnnyaTupyeTcs Npu CreayloLwwmx yCroBusx:

— 3aKkpbiTble B3pbiBOGE30NacHbIe NoMeLLeHUst 6e3 arpeccuBHbIX NapoB U ra3os;

— TemnepaTtypa OoKpyxatoLLero Bo3gyxa ot MuHyc 40 go 70 °C;

— BEepXHWI Npefen OTHOCUTENbHOWM BNaXHOCTU Bo3adyxa — He 6ornee 80 % npu 35 °C n Gonee

HU3KMX TemnepaTtypax 6e3 kKoHAeHcaumu Bnaru;

— aTmocdpepHoe aasneHue ot 84 o 106,7 kla.

[Mo ycTOM4MBOCTM K KNMMaTUYECKUM BO3AEWCTBMSAM MpW 3KCnnyaTaumm npubop cooTBeTCTBYET
rpynne mucnonHerus B4 no FOCT 12997.

[Mo yCTOMYMBOCTU K MEXaHWUYECKUM BO3AEWCTBUSIM MpU 3KCrnyaTaumMu npubop COOTBETCTBYET
rpynne ncnonHenns N2 no FTOCT 12997.

MpnGopbl MO NMOMEXOYCTOMYMBOCTM AOMKHbI cooTBeTcTBOBaThL TpeboaHusim [OCTY CISPR 24
ans obopygoBaHusa knacca A. YpoBeHb NMOMEXO3MUCCUU, CO3AaBaeMbIii Npubopamu npu paboTe, He
[OIMKEH npeBbIwaTth 3HaYeHun, npegycmoTperHbix OCTY CISPR 22 gna obopyaoBaHus knacca B.



3 YcTpouncTBo n pabota npubopa

3.1 MprHuun gencreuA
CTpykTypHas cxema npubopa npuseneHa Ha pucyHke 3.1.

NpeoGpazoBsatens

K cetn RS-485

DC(10,5-30)B
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TTIL—~RS-485
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Kuonka OBEH CM“2
CBPOC
Mok Wnaukaumsa
KOHTponnep :> S S E S

i

F 3

Y

"TIIE

PucyHok 3.1 — CTpykTypHasi cxema npubopa




Mpnbop cogepxUT MUKPOKOHTpomnep, rAae ocyllecTBnsietca obpabotka wHdopmaumn,
NpUHATON no cetTn RS-485.

BTopuuHbin  uctouHuk nutaHma (BUIM) c ranbBaHWYeckon pasBsA3KoW — OCyLLeCTBNSieT
cTtabunusupoBaHHoe nuTaHue npubopa, obecrneumBaeT 3awuTy npubopa OT NepeHanpPsKEHUn |
HenpaBuUIbHOTO NOAKMHOYEHNS MUTaHUS.

MonyyeHHasa no cetn RS-485 mvHdbOpMauus, aBapuiiHble COOOLLEHUS UMW KOHUIypaLMOHHbIe
napameTpbl npubopa oTobpaxatoTcsi Ha unpoBom uHaukatope. C nomowybo kKHonkn «CBPOC»
OCYLLIeCTBNSETCA NOCNefoBaTenbHOe 0TObpaXeHne Ha MHAMKaTope KOHUIypaLMOoHHbIX NapaMmeTpoB
npubopa nnu nepexop k paboTe C 3aBOACKUMU CETEBLIMM HacTpolikamu npubopa.

[MpnGop No3BonseT ocyLLeCTBSATL creaytoLme QyHKUUMN:

— npuHUMaTb MHpopMaumio oT MacTepa cetTn RS-485 (npu paboTe B pexume slave);

— 3anpawvBaTtb WHdopmauuio oT npubopa, noaknodeHus kK cetu (Npu paboTe B pexume

master);

— NpOBOAUTL noruyeckyto o6paboTky NPUHATON NEpeMEHHOW B COOTBETCTBUM C 3aAaHHbIM
nosib3oBaTeneM TUNOM NOMUKY;

— MHOMLMPOBaTb MEPEMEHHYID B COOTBETCTBUM C pesyrbTaTamu 06paboTku B Muratollem unm
cTabunbHOM pexumMe OoToBpaXeHust C y4eTOM 3afaHHOro Monb3oBaTeENeM KonuyecTsa
[ECSATUYHBIX 3HAKOB;

— WHOMUMpOBaTb aBapuiiHyld CUTyauuio B Crlyyae OTCYTCTBUsSI 3anpocoB OT MacTepa ceTu
RS-485 vnu npu nonyyeHny AaHHbIX, HEMNOAAAILMXCH UHAMKALMUK.

— MHAVUMpOBaTb NapameTpbl KoHUrypauum npubopa;

— U3MEHsATb NapamMeTpbl KOHdUrypaumm npubopa no cetn RS-485.



3.2 YcTpomncTtBo npubopa

KoHCTpyKTMBHO Npubop BLINOMHEH B NacTMacCcoBOM Kopryce, npeAHa3HaYeHHOM Ans LUTOBOro
KpernneHust B Kpyrnoe oTBepcTve AuameTpomM 22,5 Mm.

[abapuTHble 1 yCTaHOBOYHble pa3mepbl npubopa W €ero BHEWHWW BWO MPUBEAEHbI B
MpunoxeHun A.

Ha npnbope pacnonoxeHbl aneMeHTbl ypaBeHns 1 nHauKaumm.

Ha nuueBor naHenu pacnonoXeH YeTbipexpas3paaHbiil CEMUCErMEHTHbIA LMGPOBONA UHAMKATOP
KPacHOr0 CBEYEHUs, MpefHasHaYeHHbIn Ans OTOOpaXeHUs MHpopMaumu, NOMy4YeHHOW Mo ceTn
RS-485, aBapuiHbIx COOBLLEHMIA Ny yHKUMOHanbHbIX napameTpoB npubopa; BbicOTa CUMBONa
nHaukatopa 14 mm.

KHonka ynpasneHuss « CEPOC» pacnonoxeHa Ha LMNMHOPUYECKON YacTu npudopa.

Bonee nogpobHo nHgopmaums o pexmmax paboTtbl npubopa npeacTaeneHa B pasgene 5.

MepeyeHb napameTpoB Npubopa npeacTasneH B MNpunoxeHun I



4 Mepbl 6e3onacHocTu

Mo crnocoby 3awwuTbl YernoBeka OT MOPAXEHUSI AMEKTPUYECKMM TOKOM Npubop OTHOCUTCS K
nspenuam knacca lll no FOCT 12.2.007.0-75.

Mpu akcnnyaTtauMm WM TexXHUYEcKoM oOCnyxuBaHUM Heobxoaumo cobnoaate TpeboBaHus
FOCT 12.3.019-80, HMAOI 40.1-1.21-98, «[MpaBun TeXHUYECKON IKChnyaTauuu 3MeKTpOoyCTaHOBOK
notpeburtenen».

3anpelyaeTcst UCMONb3oBaHWe NpuGopa B arpecCcuBHbIX Cpedax C CoaepXaHMem B atmocdepe
KMCIOT, LenoYven, Mmacen u 1. n.

MopkntoyeHve, perynupoBka M TexobcnyxuBaHue npubopa [OMKHbI NPOU3BOAUTLCS TONbKO
KBanMUUMpPOBaHHLIMM CrieuuancTamu, U3y4mBLUMMMW HACTOsILLLEE PYKOBOACTBO MO 3KCNyaTauum.



5 PaboTta npubopa

5.1 MoproToBKa K MCNOMb30BaHNIO U MOHTaX Npubopa Ha o6beKTe

Mpnbop npegHasHaveH Ans LWUTOBOTO KpernneHus.

Mepen yctaHoBKOWM Npubopa criegyeT NpPonoXUTb NIMHUK CBSA3N.

B cnyyae HeobxogumocTM nepen yCTaHOBKOW npubopa W3MEHWTb €ero napameTpel,
yCTaHOBIEHHble MO ymomn4yaHuio (cm. [lpunoxenwe [7), cnegyeT CcKoHduUrypvposaTb npudop,
nogknioume ero no cetm RS-485 k K (cm. [Mpunoxexve B). Bonee nogpobHO pexum
nporpaMmMmnpoBaHusi onucaH B n. 5.2.6.

[ns moHTaxa npubopa cnenyeT BLINOMHUTL CrieayoLwye AeNCTBUS:

NOAroTOBUTL B LLMTE OTBEPCTME B COOTBETCTBUM C puCyHKamu A.1 nnn A.2;

HageTb Ha TbiNbHYI0 CTOPOHY MepefHel naHenu npubopa YnnOTHUTENbHYI MPOKMaaKy u3
KOMMIIeKTa NocTaBku (CM. pUCYHOK 5.1);

LMNnHApUYECcKyto YacTb npubopa pa3mecTuTb B OTBEPCTUE LUUTA;

obecneunTb 4OCTYN K LIUIIMHAPUYECKON YacTu npobopa 3a LUMToM;

HageTb Ha LMNUHAPUYECKYIo YacTb Npubopa ranky n3 KoMniekTa nocTaBku (CM. PUCYHOK 5.1);
3aKpYTUTb ranky;

BbIMOSHUTL NOAKMIOYEHMe npubopa B COOTBETCTBUM C pUCYHKOM B.1 MNpunoxexuns b.

BHumanume! lMutaHve npubopa cnegyeT OCYLLECTBMATb OT pacnpederieHHON nuTalowen cetu
24 B NOCTOAHHOrO TOKa MMM OT FTIOKanbHOro 6roka nNuTaHWsa NoAXoAsLLen MOLWHOCTH, YCTaHOBIIEHHOMO
COBMECTHO C npubopom B LiKady anekTpoobopyaoBaHus. Mpu nutaHum OT pacnpefeneHHon cetn
24 B TpebyeTcs ycTaHaBnuBaTtb nepes npmbopom ceTteBon ounbTp, NOAABNAIOLLNA MUKPOCEKYHAHBIE
VMMYIbCHbIE MOMEXM.
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PucyHok 5.1 — MoHTax npubopa B WwuT

5.2 Pexxumbl paboTbl npubopa

MprGop MOXET (PYHKLMOHNPOBATL B OAHOM U3 ABYX PEXUMOB:
— pexum «PABOTAY;

— pexum «MPOrPAMMUPOBAHVE».

5.2.1 Pexxum «<PABOTA»

Pexum «PABOTA» SBNSE€TCA OCHOBHbIM 3KCMIyaTaLMOHHBIM PEXMMOM, B KOTOPbIA Mnpubop
aBTOMAaTUYECKM BXOAMUT NPU €ro NMOAKMHYEHUN.

Mpubop moxeT paboTatb B ceTn RS-485 B pexume slave nnu B pexxume master.

Mpu pabote B pexume slave, npubop npuHMMaeT MHGOpPMaumlo OT MacTepa cetn RS-485,
npousBoauT ee obpaboTky M aHanu3 B COOTBETCTBUM C MONb30BaTENbCKAMU HACTPOMKaMW: Tun
TIOMVIKN KOHTPOMs nepemMeHHoin (napametp AL.E) 1 noporosble 3HAYEHUA NEPEMEHHON AMNs KaxOoro
Tvna norvkn (napametpol L8P u HYSE) u oTobpaxaer Ha UMPPOBOM CEMUCErMEHTHOM
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YeTblpexpaspsaHoM uHaukatope. JlorMka KOHTPOMs nepemMeHHOW onucaHa B pasgene 5.2.2. Twun
npuHumaemon no cetn nepemeHHon (INT, WORD, Float, String, «[opTpeT») onpegensetcs B
napametpe dRERA.

Mpn paboTte B pexvmMe master npubop OoTNpaBnseT C 3a4aHHON NepPUOAUNYHOCTbLIO (MapameTp
SLAP) sanpoc Ha nonydeHne mHdopMaumu No cetv npubopy, agpec KOTOporo NpeaBapuTesiHo
ycTaHoBneH B HacTpoikax npubopa (napametpbl SLAR, SLA.~, SLA.P, cm. Mpunoxenue I). Mpubop
BbINONHSAET 06paboTky U aHanm3 MonyyYeHHoW MHopMaLMy B COOTBETCTBMU C MOMb30BaATENLCKUMM
HacTponkamu u oTobpaxaeT Ha UMdPPOBOM CEMUCErMEHTHOM YeTblpexpas3psgHOM WHAUKaTope
aHanormyHo pabote B pexume slave. B otnuume ot pexuma slave B pexume master
NnoaaepXMBalOTCA TOMbKO NpoTokonbl obmeHa paHHbiMM ModBus RTU u ModBus ASCIl, u
OTCyTCTBYET BO3MOXHOCTb nepenTn B pexxum «[NPOrPAMMNPOBAHWUE».

Mpn pabote B pexume master npubop MOXeT onpawmBaTb U OTOOpaxaTb TONMbKO OAHY
nepeMeHHyH.

Mpumeyanue — Mo ymonyaHuio npubop pabotaeT B pexume slave. [ins nepesoga npubopa B
pexuM master Heo6xoaMMo ycTaHoBUTL dEw.r = 1.

BHumaHume! [Ins nepesoaa npnbopa 13 pexxuma master B pexxum slave Heobxoaumo:

— nepeBecTU Npubop B PeXMM 3aBOACKUX CETEBbLIX HACTPOEK (CM. M. 5.2.4);

— NPV NOMOLLM KOHUrypaTopa yctaHoBuTb napameTp dfw.r = 0;

— BbINTU U3 pexunma 3aBOACKMUX CETEBbIX HACTpoekK (CM. M. 5.2.4).

MpumeyaHme — MNonHbIN NepeveHb NapameTpoB npeacTaBneH B [Mpunoxenun I,

OTobpaxeHne Ha WHAMKATOpe MPUHATOM MHopMauun Ans nepemeHHblx Tvna Int u Word
(dRER=0 n dRER=1) ocywiecTBNsETCA C y4€TOM 3a4aHHOrO NOMb30BATENIEM KOMMYECTBa AECATUYHBIX
3HakoB (napametp dP). 3HadyeHune napameTpa dP onpedensieT TOMHOCTb OTOBPAKEHUA NepeMeHHONM

Ha wuHOMKaTope W MacwTabupyeT ee 3HavyeHuMs MyTeM YMHOXEHUs Ha MaclTabupyowmn
KO3(hPULMEHT B COOTBETCTBUM C Tabnmuen 5.1.
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Ta6bnuua 5.1

3HaueHvne napametpa dP MHaukaums KoadppmumeHr
0 R 1
1 - 10"
2 o 10”
3 - 10°

MonyyeHHas no cetn RS-485 uHdopmauus oTobpaxaeTcs B Muralowem unu crabunbHoM
pexumMe, B 3aBUCUMOCTU OT TOTO, BXOAST N TEeKyLUME NPUHSATbIE 3HAYEHUS B 3aAaHHbIN TUMOM JOTMKU
AManasoH (Nepuos MUraHust UHaMKaTopa 3agaeTcs napametpom PF).

5.2.2 Iloruka KOHTpOnsi nepemMeHHOMN

Busyanusauma wHdopmauum, nonydyeHHow npubopom no cetn RS-485, ocyllecTBnsercs B
COOTBETCTBUM C YCTaHOBMEHHbIMW napameTpamu paboTbl npubopa. Jlorvky oTOGpaxeHus
nHdopMaumu onpegenseT napametp AL.E.

M-o6pasHas normka (AL.E =1) npumeHsieTcas B crydae WCMonb3oBaHus npubopa Ans
curHanusaumm (MuraHmem aucnnes) o ToMm, YTO Tekyllee 3HayeHue nepemeHHon Trex HaxoauTcs B
npegenax ananasoHa (T—A) < T < (T + A),

roe T — 3agaHHoOe 3HaYeHre KOHTPonMpyemoro napametpa (napametp L.5P),

*A — 10NYCTUMOE OTKIOHEHWE OT 33aHHOTO 3HaYeHWs (napameTp HYSE).

[vcnneit npubopa HaunHaeT MUraTh NPy BXOAE KOHTPOIMPYEMON BENUYMHBI B 3aAaHHbIN AnanasoH.

U-o6pasHas noruka npuMeHsieTcsl B Crlyuae Mcronb30BaHus npubopa Anst curHanmsaumm (MuraHmem
Avcnnest) O TOM, YTO Tekyllee 3HayeHue nepemeHHol Trex HaxoguTcs 3a mpeAenamu AuanasoHa
(T-A)<T<(T+A),

roe T — 3agaHHoOe 3HaYeHVe KOHTPOoNMpyemoro napamMetpa (napametp L.5P),

*A — 10NYCTUMOE OTKIOHEHWE OT 38[aHHOTO 3HaueHws (napameTp HYSE).
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Ovcnneit npubopa HauMHaeT MuraTb MpU BbIXOAE KOHTPOSIMPYEMOW BENMUUMHBI 3a MNpederb
3a4aHHOro AyanasoHa.

[ns nepemenHbix Tuna String (dAER = 3) nnmn «Moptpet» (dRER = 4) noruyecknit KOHTPOIb
nepemMeHHoM He ocyllecTBnsieTcs. 3HadeHuMe nepemMeHHonW Tuna String, a Takke pexum ee
oTobpaxeHns (MuraeT/He MuraeT) onpefensieTca Mactepom cetn RS-485.

5.2.3 NMpocMoTp KOH(UrypaLMOHHbIX NapamMeTpoB npubopa

B npubope npegycMoTpeHa BO3MOXHOCTb NPOCMOTPa Ha MHAMKaTope npubopa yCTaHOBMEHHbIX
KOHUrypaLMOHHbIX NapaMeTpoB.

Mpn kpaTkoM HaxaTtun kHonkn «CBPOC» Ha 3apgHen (UnnuHAapUYecKon) noBepxHOCcTn npubopa
MHAOukaTop npubopa racHeT Ha Tpwu CeKyHAbl, MOCIe Yero Ha HeM MocriefAoBaTeNlbHO OTobpaaTCcs
BCE YCTaHOBIEHHbIEe NapameTpbl npubopa.

MNpumeyaHne - [lepeyeHb MapameTpoB W CUMBOSbI, KOTOPbIMW OHW OTOBpaxaroTCs,
npeactasneHbl B [MpunoxeHum I

MapameTpbl oTOGpaxaloTca crneayowmnM o6pasoM: Ha NPOTSHKEHUM ABYX CEKyHO MHAULMpPYeTCS
KpaTkoe HauMMmeHOBaHWe napameTpa, 3aTeM Ha MNPOTSHKEHWM ABYX CeKyHh oToGpaxaeTcs ero
3HayeHue, nocrie 4ero crnefyeT naysa (3KpaH racHeT) ANMUTENbHOCTbIO B OAHY cekyHay. 3atem
oToGpaXkaeTcs crneayowuin napameTp.

OcTaHoBWTL NocneaoBaTesibHoe oTobpaxeHne napameTpoB NpuGopa MOXHO KpaTKUM HaxaTueM
KHOMkn «CBPOCH».

5.2.4 3aBoAckue ceTeBble HaCTPOMKku npubopa

B npubope npeaycmMoTpeHa BO3MOXHOCTb paboThl Mprbopa ¢ 3aBOACKMMU CETEBLIMM HACTPOKaMm
C COXpaHEeHUEeM TEKYLUMX HacTpoek nornb3oBatens. [JaHHas yHKUMS MOXET NoHanobuTbca B criyyae,
Koraa HeoGXoAMMO CKOH(UIYpUpOBaThb NPMBOP, a ero CETEBbIE HACTPOMKM HE N3BECTHbI.

Ona nepeeBoga npubopa Ha 3aBOACKME CETEBble HacTPOMKM HeoBXoaAMMO  BbINOSHUTL
anutenbHoe (Gonee 2 cek) Haxatue kHomku «CBPOC». B pesynbTaTe uHaukaTope npubopa
nosiensieTcs muratowas Hagnuce FACE v npubop nepexoanT Ha ceTeBble HACTPOMKM MO YMOMYaHMIo
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(cm. Tabnuuy 5.2). MNpu 3TOM 3HaYeHNs NapaMeTpoB, paHee 3aaHHble Mofb30BaTeNIeM, COXPaHSIOTCS

B namMsiT npudopa.

BbIxoa 13 JaHHOTO pexmma OCyLLECTBNSETCS NOBTOPHLIM ANUTENbHLIM (Gonee 2 cek) HaxaTuem
kHomkn «CBPOC» unu nocbinkon komanasl APLY. Haanuce FRLE ncuesaet ¢ nHamkaTtopa npubopa, u
npubop BO3BpaLLAETCs Ha COXPaHEHHbIE B 3HEPrOHE3aBMCHMMON NamsITU CETEBbIE HACTPOMKY.

Tabnuua 5.2 — 3aBofckue ceTeBble HaCTPOMKMU Npubopa

MapameTp 3HayeHune
CkopocTb 06MeHa 9600 6uT/cek
[lnvHa cnoBa AaHHbIX 8 out
KoHTponb YeTHOCTM HeT
Konuyectso cton-6ut 1 6ut
3apepxka oTBeTa npubopa 45 mc
CeTeBoM TaiM-ayT 600 cek
Apnpec npubopa 16
Twun npoTokona Owen
[nuHa ceTeBoro agpeca ansa npotokona OWEN 8 ouT
Pexum paboTbl No nocnegoBaTtensHOMY MHTepdency slave

MpumeyaHusn

1B onucaHHOM pexumMme npu 3anpoce 3Ha4YeHuA OOHOro U3 CeTeBbIX NMapamMeTpoB I'IpVI60pOM
6yp,eT BO3BpaLleHO 3Ha4dYeHune, COXpaHeHHOoe B 3Hepr0He3aBVICVIMOVI namMmaTm an6opa, a He

3aBOACKOE, YCTaHOBMEHHOe Mo HaxaTtuio kHonku «CBPOCy.

2 3aBO/CKMe HACTPOWKM AECTBYIOT B TedeHue 3acBeTku Haanuen FALE.
3 Ecnn B paHHOM pexume nopatb npubopy no cetn RS-485 komanay APLY, To B cnyyae

YCMELIHOrO  MPUMEHEHWs MapamMeTpoB  NpuGop

YCTaHOBJIE€HHbIE NOoNnb3oBaTeniemM B 3Hepr0He3aBVICVIMOl7I namMaTun.
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5.2.5 UHauKauusa aBapuriHbIX CUTyauumn
WHanumpyemble coobLueHnst 06 aBapuinHbIX CUTyaumsix npuseaeHsl B Tabnuue 5.3.
Ta6bnuua 5.3 — UHaMKauma aBapuiAHbIX CUTyaLui

WUHavkayma MpuunHa
- - OTcyTCcTBME 3anpocoB OT MacTepa ceTu RS-485 Ha NpoTskeHUn BpeMeHW, 3aaHHOro B
napametpe t.ouk
dell MonyyeHune oT MacTepa ceTV AaHHbIX, HEMOAAAILLMXCA UHANKALMN:
ymcno MeHbLue -999 (MuHyc 999)
dE.hh MonyyeHune oT MacTepa ceTu AaHHbIX, HEMOAAAILLMXCA UHANKALMN:
ymcno 6onblie 9999

Mpumeyanue — Ecnu npubopy nepefaetcs nepemeHHas B popmate String, cogepxaliasi oavH
UMM HECKONbKO CMMBOMIOB, KOTOpble MNpubop He MoxeT oTobpasuTb, TO BMECTO Hux OyayT
oTOGpaxeHbl Npobernsi.

5.2.6 Pexum «NMPOrPAMMUPOBAHUE»

Pexum «MPOMPAMMNPOBAHUE» npegHasHayeH Ans NpOCMOTpa, M3MEHEHUs U 3anucu B
3HEproHe3aBUCHMYO MaMaTb npubopa TpebyeMbix nNpu  3KCnnyatauuM nporpaMmMupyemblix
napamMeTpoB.

3afaHHble 3HaYeHUs1 NapamMeTPOB COXPAHSIIOTCA B MamsiTy npubopa npy OTKIMHOYEHUU NUTaHUS
npubopa.

BHumaHume! lMporpammupoBaHue npubopa ocyllecTBnsercs Tonmbko no cetn RS-485 ¢
MCMNOoNb30BaHMEM NPOTOKONOB 0bMeHa AaHHbIMM OWEN, ModBus RTU/ASCII B pexume slave.

B «komnnekte ¢ npubopom noctaensietcss nporpamma «KoHdurypatop CMW2», koTopast
no3BorsieT NporpaMMmpoBaTb ero rno npotokory OWEN.

BbiGop npoTokona o6meHa MHdopmaumeit ocylecTensieTca B napametpe t. Pro.
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6 TexHn4yeckoe obcnyxuBaHue

O6cnyxvBaHve npubopa 3aknioyaeTcs B TEXHUYECKOM OCMOTpe npubopa, KOTOpbI MPOBOAMTCS
obcnyxkuBaloLWyM MepcoHanoM He pexe OAHOro pasa B LUeCTb MecsueB U BknoyaeT B cebs
BbIMOSTHEHWE CrEAYOLLUX onepaLui:

— OYUCTKY Kopryca 1 npubopa oT Nbinw, rpsian 1 NOCTOPOHHMX NPeaMETOB;

— MpOBEpPKy KayecTBa KpenneHusi npubopa, KayecTBa BUHTOBOrO COeAVHEHNS;

— MpOBEpPKY KayecTBa NOAKMHOYEHUSI BHELLHUX CBA3EN.

OGHapyXeHHble NPV OCMOTPe HeJOCTaTKN crnedyeT HEMeAJIEHHO YCTPaHUTb.

Mpu BbINONHEHUM paboT nNo TexHn4yeckomy obcnyxuBaHuio Npubopa cnepyeT cobnogaTe Mepbl
6e30nacHOCTH, U3NoXeHHblE B pasagene 4.
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7 MapkupoBKa npubopa

Ha kopnyc npubopa HaHeceHbI:
TOBAPHbIN 3HAK NPEANPUATUS-U3rOTOBUTENS,
HaMMeHOBaHWe 1N ycrioBHoe 0603HaveHne npmbopa;

creneHb 3awmutbl no FOCT 14254;
Knacc anektpobesonacHoctn no NOCT 12.2.007.0;

poAa NUTarLLEero Toka n aMana3oH Hanps>XXeHns NUTaHus;
HOMUHalbHasA n0Tpeﬁnﬂemaﬂ MOLLHOCTb;

3aBOACKOM  HoMmep npubopa
(wTpux-koAa);

MecALl U roa BbinyCcka (SaJ'IO)KeHbI B LIJTpVIX-KO,Ele);

CcxXemMa noakn4yeHud;
noAcHAKLWNe Hagnucu.

no

Ha notpebutenbckyto Tapy HaHeCeHbI:
TOBapHbI 3HaK 1 aapec NPeanpUsSITUS-U3roToBUTENS;

HavmeHoBaHue npubopa;
3aBOACKOM  HOMep npubopa
(wTpwmx-koAa);

MecsiL 1 rof, Bbinycka (ynakoBKu).

no

cucrteme

cucrteme
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8 TpaHcnopTupoBaHMe U XpaHeHne

TpaHCnopTMPOBaHWE W XpaHeHWe NpuBopoB AOMKHO MPOU3BOAWTLCS COrfacHo TpeboBaHWAM
FOCT 12.1.004, HAMB A.01.001.

Mpubopbl TpaHCMOPTUPYIOTC B 3aKpbITOM TpaHcnopTe nwboro Buaa. Kpennewne Tapbl B
TPaHCMOPTHLIX CPeACTBaX [O/MKHO MPOU3BOAUTLCA COrMACHO MNpasunaMm, [AelcTBYIOWMM  Ha
COOTBETCTBYIOLLMX BUAAX TpaHcnopTa.

TpaHcnopTMpoBaHne npubopoB AOMKHO OCYLUECTBAATLCA NPU TemnepaType OKpyXatoLuero
Bo3ayxa oT MuHyc 25 °C go 55 °C ¢ cobniogeHnem mep 3awwmTbl OT yAapoB v BUbpaumii.

MepeBo3Ky OCYLLECTBNATL B TPAHCMOPTHOW Tape MOLUTYYHO UNW B KOHTEHepax.

Ycnosus xpaHeHust npubopoB B Tape Ha cCklade M3roToBuUTens U notpebuTtens AOMKHbI
cooTBeTcTBOBaTh ycnosuam 1 no FOCT 15150. B Bo3gyxe He JOMmKHbLI NPUCYTCTBOBATL arpeccuBHbIE
npumecu. Mpnbopbl cregyeT XpaHUTb Ha CTennaxax.

9 KomnnekTHOCTb

Mpu6op 1 wr.
MacnopTt 1 ak3.
PykoBoacTBo no akcnnyatauum 1 9K3.
[apaHTUiHLIA TanoH 1 3k3.
MpumeyaHne - MWasrotoBuTenb OCTaBnsieT 3a COOOM nNpaBO BHECEHWS [LOMONHEHUA B

KOMMMNEKTHOCTb n3genus. MNonHas KoMNNeKTHOCTb YyKa3blBaeTCA B nacnopTe Ha an6op.
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MpunoxeHue A.
FabapuTtHbie YepTexu npudopa

Ha pucyHkax A.1 u A.2 n3o6paxeHbl, COOTBETCTBEHHO, rabapuTHbIE Y YCTAHOBOYHbIE pa3Mepbl
npubopa.

PucyHok A.1 — NaGapuTHbIA YepTex Kopnyca npubopa
20



[Mpnbop MoOHTUpPyeTCs B cTaHdapTHble oTBepcTus 22,5 MM WUTOB ynpasreHus. [And
npefoTBpaLLeHnsT NPOKPYyYMBaHUst npubopa, OTBEPCTUE MOXHO BbINOMHUTL CIIOXHON  (DOPMbI
(cm. pucyHok A.2).

PucyHok A.2 — YctaHOBKa npubopa B oTBepcTUe CNOXHOWU hopMbl
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MpunoxeHue b.
CxeMbl nogknoveHus npudopa

Ha pucyHke b.1 nsobpaxeHa cxema NnoaKmoyeHus.

CMK2

AW =

- A

PucyHok B.1

22



MpunoxeHue B.
O6wme cBegeHMA 0 NpoToKkonax oomeHa RS-485
B.1 BasoBbI agpec npubopa B cetn RS-485

Kaxpapin npubop B cetn RS-485 gomkeH nMeTb CBOM yHMKanbHbIV 6a30BbI agpec.

Appecauus B npotokone OWEN

[nuHa 6asosoro agpeca onpegensieTcs napametpom A.LEn npu 3agaHnm ceTeBbIx HacTpoek. B
agpece MoxeT 6biTb 8 nnbo 11 6ut. CoOTBETCTBEHHO, AMana3oH 3Ha4YeHuin 6a3oBoro agpeca npu 8-
6uTHol agpecauum — ot 0 go 254, a npu 11-6utHon agpecauum — ot 0 o 2039.

B npotokone OWEN npegycMoTpeHbl LUMPOKOBELLaTeNnbHble agpeca, npu 8-6utHom agpecaumm —
255, a npu 11-6utHom agpecauum — ot 2040 go 2047.

BasoBbI agpec npubopa 3agaetcsa no cetn RS-485 (napameTp Addr).

Mo ymonyaHuto npubop nmeet basosbin agpec = 16.

Appecauus B npotokone ModBus

[nana3oH 3Ha4eHu 6a3oBoro agpeca B npoTokorie ModBus — ot 1 go 255.

LLinpokoBeLaTenbHbIN agpec B npoTtokone ModBus — 0.
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B.2 MacTtep cetn

[ns opraHusaumm obmeHa gaHHbIMK B ceTu no uHTepdericy RS-485 Heobxoanm MacTtep ceTu.
OcHoBHasi pyHkUusi MacTepa ceTm — vHUUMMpOBaTb OOMEH AaHHbIMU Mexay OTnpaBuTenem u
MonyyaTtenem AaHHbIX. [pnbop moxeT 6bITb MacTepom cetn unu Monyyatenem AaHHbIX. Ponb

npvbopa B ceTu onpeaensercs napametpom dEwu.r (cM. Mpunoxexue ).
B kauyecTBe MacTepa ceTv MOXHO MUCMOMNb30BaTh:

— nporpammupyemble koHTpornepsl (MJ1K);
— TK ¢ nogkntoveHHbIM npeobpasoBaTtenem RS-232/RS-485 (Hanpumep, OBEH AC3-M) unu

USB/RS-485 (Hanpumep, OBEH AC4).
BHumanume! B npotokonax OWEN 1 ModBus npegycmoTpeH Tonbko oauH Mactep ceTwm.
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MpunoxeHue I'.
MporpammMmupyemblie napameTpbl

.1 NapameTpbl npoTtokona OWEN

MapameTpbl B npubope pasgensioTcs Ha ABe rpynnbl: KOHOUIypaLMOHHbIE U onepaTuBHbIE.

KoHdourypauunoHHble napameTpbl — 3TO napameTpbl, onpeaensiowmne KoHdurypaumo npubopa
B 4aCTM CeTeBbIX HacTpoek u paboTbl ¢ mocTynawwen oT mactepa cetTu nHgopmMauven. 3HaveHns
KOHMUrypaumoHHbIX NapamMeTpoB MoMb3oBaTellb MOXET U3MEHATb No ceTn RS-485.

YCTaHOBMNEHHbIE 3HAYEHUs] KOHPUIYPALMOHHBLIX MapamMeTpOB XpaHSATCS B 3HEProHe3aBUCKMMOM
namsATn NpMbopa N COXPaHSTCS NPU BbIKIOYEHUN NMUTaHUS.

OnepaTvMBHbIe NapaMeTpbl — 3TO AaHHblE, KOTOPbIE OTPaXatoT TEKyLLee COCTOSIHUE CUCTEMbI
KOHTPOMS 1 yrnpaBneHus, rae npubop siBNsieTcs nHamkatopoM. OnepaTuBHble napameTpbl npubop
Takke noryyaet no cetn RS-485.

Kaxpapln napameTp MMeeT uMsi, COoCcTosiLee M3 NaTUHCKMX OYKB (OO YeTbipex), KoTopble MOoryT
ObITb pasgeneHbl TOUKaMu, 1 Ha3BaHue.

.2 Komangbl npotokona ModBus

[ns npotokona ModBus peanun3oBaHO BbINOMHEHUE CNEAYOLWUX OYHKLUIA:

— 03, 04 (read registers) — YTeHue 0QHOro UMM HECKOMNbKNX PErMCTPOB;

— 06 (preset single register) — 3anMcb 04HOrO perncTpa;

— 16 (preset multiple registers) — 3anncb HECKOMbKMX PErMCTPOB;

— 17 (report slave ID) — YTeHne nMeHU npubopa 1 BEpCUM NporpaMmei.

Ecnm B 3anpoce agpec npubopa paBeH Hynwo (ans  npotokona ModBus aTo
LUMpOKOBeLLaTenbHbIA agpec), To npubop OyaeT BbINOMHATE KOMaHApl 3anucu (6, 16), Ho He BygeT
OTNpaBnATb KBUTAHUMWM Ha NpuHATbIE koMaHabl. Ha agpeca Gonee 247 npubop pearmpoBaTb He
byner.
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Ons dyHkumin 06 n 16 npy NonbITke 3anUcaTb PErMCTpbl, MPeAHa3HaYeHHbIe TONbKO AN YTeHUs,
UNM Npu nornbiTke 0oBpalleHusi K HecyLLecTBYOLMM peructpaMm Bo3spaliaetcs owmbka 1 («lllegal
function»).

CTpykTypa 3anpoca u orBeTa ansi pyHkumm 17

PyHKLUMSA NO3BONSET NOMYYUTb UMSI NPUbOpa 1 BEPCHI0 NPOorpaMMHOro obecneyeHus.

B Ttabnuue .1 npeacraBneH 3anpoc Ha YTEHME UMEHWN M BEPCUM MporpammHoro obecnevyeHus
npubopa c agpecom 12.

Tabnuua I'.1
Anpec PyHKUMA KoHTponbHasi cymma
12 17 Y4

OTBeT Ha cyHkumo 17 npeacrasneH B Tabnuue IM.2.

Ta6bnuua .2
Appec DyHKUMA Kon-Bo 6anT gaHHbIX [OaHHble 14 6auT KoHTponbHas cymma
12 17 14 SMI-2 VX.YY Y74

MNpumeyanme — Mons X 1 YY onpenensotcs NpeanpusTMemM-u3roTosuTesniem.

®DyHkuma 16

LLinpokoBeluaTenbHas KomaHaa 3anucu

[na aKoHoMMM ceTeBOro Tpadumka NpesycMOTpeHa LuMpoKoBeLlaTeNlbHasi KoMaHda 3anucu
oTOOpaXKaeMblX 3HAYEHWN Ha Heckonbko NpubopoB. Ons aToro ucnonbayetcst pyHkuma 16 (0x10)
npotokona ModBus ¢ LumpokoBeLLaTenbHbIM agpecoM (no ymonyanuio 0).

HavanbHbIl HOMep perncTpa, B KOTOPbIV OCYLLECTBNAETCSA 3anuchb, AOMKEH PacCYUTbIBATLCS MO

dopmyne:
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«HavyanbHbIn pernctp» = «LLinpokoBellaTenbHbIN peructp» + «Agpecy,
rae «HavanbHbIN perucTp» — HavanbHbIA PEerucTp Ans WMPOKOoBeLLaTeNbHOW KOMaHbl 3anucu,
«llupokoBelwaTenbHbI  PerucTp» — afpec perucTpa, HauuMHas C  KoToporo npubop
BOCMPUHMMAET LUMPOKOBELLATENBHYI0O KOMaHAy KaK LUMPOKOBELLATENbHYHO 3anuncb onepaTuBHbIX
napameTpoB (No ymon4yaHuio — 1000),
«Appec» — agpec npubopa (3HayeHue B peructpe 16 (0x10)).

Takum obpasom, npubop ¢ agpecomM 1 cumTbiBaeT 3HayYeHue nepemeHHow m3 pernctpa 1001,
npubop ¢ agpecom 2 — 3 peructpa 1002 n 1.4. B gaHHOM cnyyae pa3mep pernctpa paseH 8 bantam.

[aHHble JomkHbI ObiTb BbIPOBHEHBI MO MpaBoMy kpato peructpa. Cambii npasbii 6anT — 31O
MnaaLwuni 6anT AaHHbIX.

Mpumep — EcTb ABa npuGopa, co creayowmmm HacTporkamm:

CkopocTb 0b6meHa: 115200
Kon-Bo cTon-6ur: 1
KoHTponb 4yeTHOCTM: HeT
Anpec nepsoro npubopa: 100
Agnpec BToporo npubopa: 101

Twn nepemMeHHoW: 3(String)
Twn npoTokona: ModBus RTU

HeobxoamMmo ofgHOV KOMaHAOW YCTaHOBUTb KaXKAOMy Mpubopy 3HayeHwe Ans oTobpaxeHwus,
Hanpumep, nepsomy npubopy — cTpoky 0100, a BTopomy — 0101.
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3anpoc:

Appec npubopa: [0x00]
Kog dpyHkumm: [0x10]
Appec nepsoro peructpa (1000+100): [0x04][0x4C]
Kon-Bo 3anacaemMbIx perncTpos: [0x00][0x08]
Kon-Bo 6aiT AaHHbIX: [0x10]
Apnpec npubopa: [0x00]
3HaueHue 0ns omobpaxeHusi Ha uHOukamope ripubopa ¢ adpecom 100(0x64).
3HaueHue pervctpa 1100: [0x30][0x31]
3HadveHue peructpa 1101: [0x30][0x30]
3HayeHue pervctpa 1102: [0x00][0x00]
3HayeHue pervctpa 1103: [0x00][0x00]
3HaveHue 0nsi omobpaxkeHusi Ha uHOukamope ripubopa ¢ adpecom 101(0x65)
3HaueHue pervctpa 1104: [0x30] [0x31]
3HauyeHue pervctpa 1105: [0x30][0x31]
3HadveHue peructpa 1106: [0x00][0x00]
3HaueHue pervctpa 1107: [0x00][0x00]
KoHTponbHas cymma: [0x40] [OxF4]

3anpoc:[00][10][04][4C][00][08][10][30] [31][30][30][00][00][00][00][30][31][30][31][00][00][00][00][40] [F4]
OTBeT: HeT OTBETA.

.3 MporpaMmmupyemblie napameTpbl Nnpubopa

MmeHa napameTpoB, u hash-kogbl npotokona OWEN, Homepa pernctpoB npotokona ModBus,
napameTpbl, oToOpaxaemble Ha WHAMKaTope npubopa, BO3MOXHbIE 3HAYEHWs NapameTpoB, TWn
[OaHHbIX 1 3aBOACKUE YCTaHOBKM (MO yMOMYaHuio) npeacTaBneHsbl B Tabnvuax .3 n 4.
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Ta6bnuua I'.3 — NapameTpbl npotokona OWEN

MapameTp

‘ HASH ‘ﬂaHHble 3anucu/uteHuns | Tun AaHHbIX

MpumeyaHne

KoHdurypaumnoHHble napameTpbl

Ha3seaHve npubopa D681 SMI2 char[4] Tonbko YTeHne
dEu (dEv)
Bepcus M0 X.yy char[4] Tonbko YTeHue.
vEr (VER) 2D5B | X — HOmep Bepcuu, YcTtaHaBnuBaeTcs
YY- HoMep nogsepcumn M3roToBUTENEM
CkopocTb 0bmeHa Byte: uenoe 3anuce/MTeHue.
bPS (bPS) 0 — 2,4 xout/c; 6e33HakoBoe | [1o ymonyaHuto — 2
1-4,8 kbut/c;
2 —9,6 kKout/c;
3 — 14,4 k6u/c;
B760 4 —19,2 kbut/c;
5 — 28,8 kouT/c;
6 — 38,4 kouT/c;
7 — 57,6 kbut/c;
8 — 115,2 kout/c
[OnuHa croea AaHHbIX 523F Byte: 7 unn 8 uenoe 3anuck/YTeHue.
LEn (LEn) 6e33HakoBoe | 1o ymonyaHuro — 8
KoHTporb yeTHocTn Byte: O — KOHTPONS HeT; uenoe 3anuce/MTeHue.
PrEY (PrtY) E8C4 1 —Y4YeTHOCTb; 6e33HakoBoe | 1o ymonyaHuo — 0
2 — HeYeTHOCTb
KonuyecTtBo cTon-6mT B72E Byte: 1 - oauH; uenoe 3anucbk/MTeHue.
ShCt (Shit) 2 —pBa 6e33HakoBoe | [To ymonyaHuto — 1
3apgepxka oteeTa npubopa CBE5 Byte: uenoe 3anuce/MTeHue.
r8dl (rS.dL) ot 0 go 255 mc 6e33HakoBoe | [1o ymonyaHuto — 45
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MpoaomkeHne Tabnuubi .3

MapameTp HASH |[OaHHble 3anucu/yteHnsi | Tun AaHHbIX MpumeyaHne
CeTeBoii Tanm-ayT Byte: uenoe 3anuce/MTeHue.
t.out (t.out) BEC7 oT1 no600c 6e33HakoBoe |[1o ymondyaHuro — 600
(0 — ceTeBon TaimayT
OTKMOYEH)
Apnpec npubopa Word_16: uenoe 3anucb/MTeHue.
Rddr (ADDR) ons OWEN ot 0 go 6e33HakoBoe |[1o ymondyaHuro —16
9F62 |2047
onsa ModBus ot 1 oo
247
Twn npoTokona 0 — ModBus ASCII; uenoe 3anucb/MTeHune.
t.Pra (T.PRO) 77A0 | 1 —ModBus RTU; 6esaHakoBoe |[1o ymonyaHurw —2
2 - OWEN
[nvHa ceTeBoro agpeca Ans Byte: 8 — 8 6uT; uenoe 3anucb/MTeHune.
npotokona OWEN 1ED2 11 -116ut 6e33HakoBoe |[1o ymondyaHur — 8
RLEn (A.LEn)
Kop ceTteBown ownbkm npn YUreHnwne:Byte: o1 0 oo unsigned char|Tonbko YTteHue.
nocrnegHem obpalleHum k 0233 255 He oTobpaxaeTcsi Ha
npubopy Mocne Bknto4eHNs uHamkaTope.
n.ERR npubopa — 0 Cwm. Tabnuuy .5
Bant ctatyca YUreHne: unsigned char|Tonbko YTteHue.
STAT 9C5B 0 — owmnbka EEPROM He otobpaxaeTcs Ha

1 — owmbka NpUMeHeHNs
napameTpoB

nHamkaTope.
o ymonyaHuro — 0
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MpopomxeHue Tabnuubi .3

MapameTp HASH |[OaHHble 3anucu/yteHusi | Tun AaHHbIX MpumeyaHne
MpumeHeHne HacTpoek uenoe Tonbko 3anuchb.
APLY 6e33HakoBoe |Ons NnpuMeHeHNs 1
COXpaHeHusi napameTpoB
8403 — 3anucaTtb 0x81.
He oTo6paxaeTcsi Ha
nHauKaTope.
o ymonyaHuro — 0
Kopa nonb3oBaTenbckom uenoe 3anucb/MTeHune.
YHKUMM ONS YCTaHOBKM 6e33HakoBoe |1o ymondyaHuro — 1000
3HaYeHMWN HECKOMNbKUM 1DA1
npubopam
Rd.Ad (AD.AD)
Tun nepemeHHow 0 —INT; uenoe 3anucb/MTeHune.
dAER (DATA) 1 -WORD; 6e33HakoBoe |[1o ymonyaHur — 0
6D65 |2 — Float;
3 — String[4]
4 — «[MopTpeT»
MonoxeHne aecaTUYHoOM 0 1 uenoe 3anucb/MTeHne.
TOYKM B3EB |, g ; 3 E g 6e3sHakoBoe |[1o ymon4aHuro — 0
dP (DP) s )
Mepvoa myraHna nHamkatopa 6656 o1 200 o 9999 mc uenoe 3anucb/MTeHune.
PF (PF) 6e33HakoBoe |[1o ymondyaHuro — 200
Jlorvka paboTbl KOHTPOMSA 0 — BbIKN.; uenoe 3anucb/MTeHue.
nepemMeHHomn 37BE |1 —lN-06pasHas noruka; | 6essHakoBoe |[1o ymondyaHuro — 0

ALt (AL.T)

2 — U-obpasHasi noruka
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MpopomxeHue Tabnuubi .3

MapameTp HASH |[OaHHble 3anucu/yteHusi | Tun AaHHbIX MpumeyaHne
3agaHHoe 3HaveHune oT -999 no 9999 float 3anucbk/MTeHune.
KOHTponupyemoro napametpa | 2020 Mo ymonyaHuro — 0,0

L.5P (C.sP)
[lonyCTUMOE OTKIOHEHMe OT ot 0 8o 9999 (c yyeTom float %aI'IVICb/LITeHVIe. 100
38/1aHHOTO 3HAYEHIUS! «30HA sog7 CYMMETPUYHOCTMN 0 ymonyaHuro — 10,
ructepesucar (A) g:z’;gufgﬂ:m

HY5E (HYST) 3a4aHHOro 3Ha4YeHust)
Pexwum paboTtbl no 0 - slave, uenoe 3anucb/MTeHune.
nocneposaTenbHOMY 1 - master 6e33HakoBoe |[1o ymondaHuro — 0
nHTepdency 7CA0 MpumeHsieTcs TONbKO

dFur (DEv.R) nocre nogayv KomaHabl

APLY

AJpec BHeLUHero yCTponcTBa, oT 1 no 247 uenoe 3anucb/MTeHune.
KoTopoe ByaeT onpalunBaTbCs 0D10 6e33HakoBoe |[1o ymondyaHur — 16
B pexvme paboTbl master

SLRA (SLA.A)
Homep peructpa, ot 1 no 65535 uenoe 3anucb/MTeHune.
3anpaLumBaemoro 13 BHELLHEro 6e33HakoBoe (/1o ymonyaHur — 0
YCTpOWiCTBa B pexumMe paboTbl DA33
master

SLARr (SLA.R)
Mepwvop onpoca BHeLIHEero ot 1 go 255 uenoe 3anucb/MTeHne.
yCTPONCTBa B pexume paboTbl 7696 6e33HakoBoe |EanHULLI n3amepeHns —

master
SLAP (SLA.P)

0,1 cek
Mo ymonuaruro — 10,0
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MpopomxeHue Tabnuubi .3

MapameTp HASH |[OaHHble 3anucu/yteHusi | Tun AaHHbIX MpumeyaHne
Homep cbyHkummn ans 3anpoca 1AF4 3nm4é uenoe 3anucb/MTeHue.
SLAF (SLA.F) GesaHakoBoe |[To ymonyaHuro — 3

OnepaTuBHbIe NapameTpbl

(He oToBpaxatoTcs Ha nHAuKaTope npubopa Npy NPOCMoTpe NapaMeTpoB)
3HauyeHne Ana nepemMeHHon uenoe 3anucb/MTeHune.
Tuna Int 70D0 3HakoBoe |[1o ymonyaHuto — 0

VAL.L
3HauyeHve Ana nepemMeHHon uenoe 3anucb/MTeHne.
Tuna Word 171B 6e33HakoBoe |[1o ymondaHuro — 0
VAL.w
3HaveHve Ana nepemMeHHon float 3anucb/MTeHune.
Tuna float 5283 Mo ymonyaHuro — 0,0
VAL.F
3HaveHve Ana nepemMeHHon char[8] 3anuck/MTeHue.
: Cwm. Mpumeyvanve 1 k
Tl\/leraLSStrlng 2905 Tabrmue .3 Mo ymonyaHuro — (- - - -)
3HayeHve ans nepemMeHHon Cw. Mprmeuatite 2 K char[4] 3anuce/MTeHue.
Tl\/leraL«glopreT» 6EE1 Tabrmue .3 Mo ymonyaHuro — (
Pexum paboTbl MHAMKaTOpa 0x00 — NOCTOSIHHO uenoe 3anucb/MTeHue.
npu otobpaxeHnn ropur, 6e33HakoBoe |[1o ymondaHuro — 0
nepemeHHon String n CE58 |0xBB — muraHue

«[MopTpeT»
InD.m
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OKoH4aHue Tabnuubi .3

MapameTp HASH |[OaHHble 3anucu/yteHusi | Tun AaHHbIX MpumeyaHne
OTob6paxaemasi Ha 7- 4 Galita (Habop string[4]  |Tonbko YTeHue.
CErMeHTHOM 4-pa3psigHoOM c265 COCTOSIHWI CErMEHTOB
nHAMKaTope MHgopmaums ANs Kaxaoro paspsiaa)

0.STr
TekyLwuin pexumm 0x00 — NOCTOSIHHO Tonbko YTeHue.
oTOOpaxeHust UHaMKaTopa B572 |[ropwur,

o.mod 0xBB — muraHue

uenoe 3anucb/MTeHne.

Crapr sarpyakn M0 D142 6e33HakoBoe |[lloboe 3HaveHue.

Load 5]

0 ymondaHuto — 0

Mpumeyanus

1 [ins otobpaxeHnst Ha HAMKaTope NoAAepPXMBAIOTCS CrieaytoLe CUMBONbI:
—yncnaor 040 9;
— BYKBbI @HIMICKOro andgaBuTa, CTPOYHbIE U MPOMUCHbBIE; - CUMBOSbI: -
Hanpumep, 1) char[8] = "A.B.C.D"; 2) char[8] = "ABCD"; 3) char[8] = "ABCD."

2 MepemeHHas Tvna «MopTpeT» nepenaeTt B KOHTPOSIEP COCTOSIHUE KaXXAoro cermeHTa. NepemeHHas
COCTOUT 13 4 GaWiT, KOTOpble OMUCHLIBAIOT COCTOSIHWSI BCEX CErMEHTOB KaXA0ro paspsiga Haukatopa.
MepBbIi 6anT 0TOOpasuTCs B camoM NpaBoM paspsge uHamkatopa. CootBeTcTBue 6UTOB B bavite
cermeHTam uHamkaTopa cMm. B Tabnuvue I.6.

3 MNpy nepeknio4eHnn TUN NPOTOKOA HE COXPaHSIETCS B 3HEProHe3aBKCHMYIO NamsiTb, U nocne
nepesarpy3ku npubopa, nnbo nogaye komaHasl APLY npnbop npogomkut paboTy Ha NpoToKorne, KOTOpbIn
3anucaH B peructpe 77A0.
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Ta6nuua .4 — NapameTpbl npoTokona ModBus

MapameTp Ne ;()g;g;rpa [aHHble 3anucu/yTeHns Ha-mllx MpumeuanHne
KoHdburypaumoHHble napameTpbl
HassaHve npubopa 0-1 SMI2 char[4] |Tonbko YTeHue
dEu (dEv)
Bepcus MO X.yy char[4] |Tonbko YTeHue.
uEr (VER) 2-3 X — Homep Bepcum, YcTaHaBnuBaeTcs
YY— Homep nogsepcum n3rotosuTenem
CxkopocTb 06mMeHa Byte: unsigned | 3anuce/MTeHue.
bPS (bPS) 0 — 2,4 k6ut/c; char o ymonyaHuto — 2
1 — 4,8 k6ut/c;
2 — 9,6 KbuT/C;
4 3 — 14,4 xout/c;
4 — 19,2 kbuT/c;
5 — 28,8 kbuT/c;
6 — 38,4 kbuT/c;
7 — 57,6 kbuT/c;
8 —115,2 kbut/c
[nnHa cnosa AaHHbIX 5 Byte: 7 unun 8 unsigned | 3anuce/MTeHue.
LEn (LEn) char o ymonyaruro — 8
KoHTponb yeTHoCcTH Byte: 0 — KOHTpPONS HeT; unsigned | 3anuce/MTeHue.
PrEY (Prty) 6 1 — 4YeTHOCTb; char Mo ymonya+uro — 0
2 — HEYETHOCTb
Konuuectso cton-6ut 7 Byte: 1 —oawH; unsigned | 3anuce/MTeHue.
ShCE (Sbit) 2 -pBa char Mo ymonyaHuto — 1
3apepxka oTBeTa Byte: unsigned |3anuce/YTeHne.
npubopa 8 ot 0 po 255 mc char Mo ymonyaHui — 45

F5dl (rS.dL)
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MpoaomkeHue Tabnuubi .4

MapameTp Ne ;(Jg;zﬁrpa [aHHble 3anucu/yTeHns AaTmLx MpumeyaHne
CeTeBoW TaiM-ayT Byte: unsigned | 3anuck/MTeHue.
t.ouvt (t.out) 9 ot 1 po 600 c short | Mo ymonyaHuto — 600
(0 — ceTeBoWu TaimayT
OTKIHOYEH)
Anpec npubopa Word_16: unsigned | 3anuck/MTeHue.
Rddr (ADDR) 10 ana OWEN ot 0 go 2047 short Mo ymonyaHuro —16
ans ModBus ot 1 no 247
Twn npoTokona 0 — ModBus ASCII; unsigned |3anuck/YTeHue.
E.Pra (T.PRO) 11 1 - ModBus RTU; char Mo ymonyaHuro —2
2 — OWEN
[nvHa ceTeBoro agpeca Byte: 8 — 8 6uT; unsigned | 3anuck/YTeHue.
ans npotokona OWEN 12 11— 11 6ut char Mo ymonyaHut — 8
RLEn (A.LEn)
Kop ceteBown owmbkm npn Yrenwve:Byte: ot 0 go 255 unsigned | Tonbko YTeHwue.
nocnegHem obpalleHum k 13 Mocne BkntoveHns char He oTobpaxaeTcsi Ha
npunbopy npubopa — 0 nHAMKaTope.
n.ERR Cwm. Tabnuuy I'.5
Bant cratyca YTeHue: unsigned | Tonbko YTeHwe.
STAT 14 0 — owubka EEPROM char He oTobpaxaeTcsi Ha

1 — owwmbka npuMeHeHus
napaMmeTpoB

uHauKaTope.
o ymonyaHuto — 0
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MpoaomkeHue Tabnuubi .4

MapameTp Ne ;(Jg;z;Tpa [aHHble 3anucu/yTeHns AaTmLx MpumeyaHne
MpumeHeHne HacTpoek unsigned | Tonbko 3anuck.
APLY char [Ons npyumeHeHus n
CoXpaHeHus
15 napaMmeTpoB — 3anucaTtb
0x81.
He otobpaxaeTcs Ha
nHamkaTope.
o ymonyaHuro — 0
Kopa nonb3oBaTtensckon unsigned |3anuck/YTeHue.
hyHKLUMM NS YyCTaHOBKM short Mo ymonyaHuto — 1000
3HaYEHWIN HECKOMNBbKUM 16
npubopam
Rd Ad (AD.AD)
0 —INT; unsigned |3anuck/YTeHune.
Tun nepemeHHoit 1-WORD; char Mo ymonyaHuto — 0
17 2 — Float;
dRER (DATA) 3 — String[4]
4 — «[MopTpeT»
MonoxeHne aecaTnyHon 0 1 unsigned |3anuck/YTeHue.
TOYKM 18 2 (---) 3 (---) char o ymonyaHuio — 0
dP (DP) (=) 36-0)
Mepwog muraHms unsigned | 3anuck/MTeHue.
uHaukaTopa 19 ot 200 go 9999 mc short Mo ymonyaHuro — 200
PF (PF)
Jlornka paboTbl KOHTpONSA 0 — BbIK.; unsigned | 3anuce/MTeHue.
nepemeHHoM 20 1 — M-06pasHas noruka; char | [To ymonqaruto — 0

ALt (AL.T)

2 — U-o6pa3Hast noruka
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MpoaomkeHue Tabnuubi .4

Ne perucTpa Tun
MapameTp (dec)* [aHHble 3anucu/yTeHuns AAHHBIX MNpumeyanue

3apaHHoe 3Ha4veHue float 3anucb/MTeHune.
KOHTpONupyemoro Mo ymonyaHuro — 0,0
napameTpa 21-22 oT -999 o 9999

L.5P (C.SP)
[MonycTumoe oTKMoHeHue ot 0 go 9999 (c yuetom float 3anuck/MTeHve.
OT 3a[@HHOTO 3Ha4YeHns 23.24 CUMMETPUYHOCTU Mo ymonyanuro — 10,0
«30Ha ructepesncay» (A) OTKINOHEHWSI OTHOCUTENBHO

HYSE (HYST) 33[JaHHOrO 3HaYeHWs1)
Pexwum paboTtbl no 0 - slave, unsigned | 3anuce/MTeHue.
nocneposaTenbHOMY 1 - master char Mo ymonyaHuro — 0.
nHTEepdency 40 MpumeHseTcsa Tonbko

dEu.r (DEV.R) nocre nogayu komaxasbi

APLY

Anpec BHeLHero ot 1 no 247 unsigned |3anuck/YTeHune.
YCTPONCTBA, KOTOpOEe short o ymonuaHuro — 16
6yaeT onpawmBaThcs B 41
pexvume paboTbl master

SLARRA (SLA.A)
Homep peructpa, oT 1 oo 65535 unsigned |3anuck/YTeHune.
3anpaLumBaemMoro u3 short Mo ymonya+uro — 0
BHELLIHEro YCTpOCTBa B 42
pexume paboTbl master

SLAr (SLA.R)
Mepwvop onpoca BHeLIHEero oT 1 oo 255 unsigned | 3anuck/YTeHue.
YCTPOWNCTBA B pexvumMe 43 char EonHuubl nsmepeHnsa —

paboTbl master
SLRP (SLA.P)

0,1 cek
Mo ymonyaHuro — 10,0
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MpoaomkeHue Tabnuubi .4

MapameTp Ne ;(Jg;z;Tpa [aHHble 3anucu/yTeHns AaTmLx MpumeyaHne
Homep dyHKkummn ana 3um 4 unsigned | 3anuce/MTeHue.
3anpoca 44 char Mo ymonyaHuro — 3

SAF (SLAF)

(He oToBpaxaloTcs Ha UH,

OnepaTuBHbIe NapameTpbl

avkaTope npubopa npu NpocMoTpe napameTpos)

3HayeHue ans short 3anuce/MTeHne.
nepemeHHon Tuna Int 25 o ymonyaHuro — 0
VAL.L
3HayeHve ans unsigned | 3anunce/MTeHue.
nepemeHHow Tuna Word 26 short o ymonyaHuro — 0
VAL.wW
3HaveHue ans float 3anuce/MTeHne.
nepemeHHon Tuna float 27-28 o ymonyaruro — 0,0
VAL.F
3HaveHve ons char[8] | 3anuce/MTeHue.
nepemeHHon Tuna String 29-32 %’%ﬂuﬁ:’wreza““e Tk Mo ymonyaHuo — (- - - -)
VAL.S ’
3HayeHve Ans nepemMeHHon C char[4] | 3anuce/MTeHue.
M. MprmeyaHme 2 k
Tl\/lll'l&aLfgopreT» 33-34 Ta6nuue 4 o ymonyaHuro — ( )
Pexum paboTbl 0x%00 — MOCTOSAHHO ropwT, unsigned | 3anuce/MTeHue.
MHAMKaTopa npwu 0xBB — muratue char o ymonyaHuro — 0
oTOGpaxeHUn 35
nepemeHHon String n
«MopTpeT»
InD.m
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OKoH4aHue Tabnuubi .4

Ne perucTpa Tun
MapameTtp (dec)* [aHHble 3anucu/yTeHns AAHHBIX MpumeyaHue
OTtobpaxaemasi Ha 7- 4 6anta (Habop string[4] | Tonbko YTeHue.
CErMeHTHOM 4-pa3psigHOM 36-37 COCTOSIHWI CErMEHTOB
MHAMKaTope MHdopmaums [ONS Kaxaoro paspsaa)
0.STr
TekyLwuin pexumm 0x00 — NOCTOSIHHO ropuT, TonbKo YTeHue.
oTOBpaxeHuss uHankaTopa 38 0xBB — muraHve
o0.mod
BpemeHHbIi nepeBog Ha 0x81 — BpeMEeHHbI unsigned |3anuck/YTeHue.
npotokorn OWEN nepexof Ha NPoTOKOs char Mo ymonyaHuto — 0
39 OWEN
Cwm. MNpumevaHue 3 k
Tabn.r.4

MpumeyaHus
* — fecsiTyHas dopma.

1 [ins otobpaxeHnst Ha MHAMKaTope NoAAepPXMBAIOTCS CrieaytoLue CUMBONbI:
—ynucnaor 000 9;

— ByKBbI @aHrnMncKoro andasnTa, CTPOYHbIE M NPOMUCHbIE; - CUMBOSIbI:

Hanpuwmep, 1) char[8] = "A.B.C.D"; 2) char[8] = "ABCD"; 3) char[8] = "ABCD."

2 MNMepemeHHas Tvna «MopTpeT» nepeaaeTt B KOHTPOEP COCTOSIHME KaXXAoro cermeHTa. NepemeHHas

COCTOMT 13 4 GaWiT, KOTOpble OMUCLIBAOT COCTOSIHUSI BCEX CErMEHTOB KaX/A0ro paspsiaa Haukatopa.
MepBbIi 6aT 0TOOpasnTCst B camoM NpaBoM paspsge uHamkatopa. CootBeTcTBue 6utoB B baiite
cermMeHTam vHaukaTopa cM. B Tabnuue I.6.

3 Mpw nepeknoYeHnn TMM NPOTOKOSa HE COXPAHSIETCS B 3HEProHe3aBUCHMYIO NamsTh, U nocre

nepesarpy3ku npubopa, nnbo nogaye komaHasl APLY npnbop npogonmkut paboTy Ha NpoToKone, KOTopbIn

3anucaH B peructpe 11.
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Ta6nuua I'.5 — Koabl owumbok

Koo PacwudpoBka

0 Be3olwmnbo4yHbIN npvem kagpa

2 3agaHo nonoxeHve ToYKK, NpeBsblwatolee 3

3 MonbiTka Mmogndukaumm ROM-napameTtpa

33 AnnapaTtHasi ombka kagpupoBaHus

39 HeBepHas koHTponbHas cymma Kagpa

40 He HangeH geckpuntop

49 Pa3smep nons gaHHbIX HE COOTBETCTBYET OXUAaEMOMY

Ta6nuua .6
— CermeHT Homep 6uta

A
5| 5

E C

|
Slo|n|m|o|o
OR[N w|h|lO|O|N
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CoOTBETCTBME HauyepTaHUsi CUMBOIOB Ha LM(POBOM UHAMKaTOpe GykBaM naTuUHCKOro andasuta
n nx ASCII-kogpl npeacTasneHsl B Tabnuue I1.7.

Ta6bnuua .7
Kopn o|1|2|3|4|5|6|.7|8|.9]|.A C | D F
ASCII
2. -
3. 0 1 (2|3 |4 5 6 7 8 9
a i1 2|1 3|45 6| 7|88
4. A|lB|C|D|E|F|G]|H | J L | M o
RIlb | L | d|E|F | L H|C| S LA a
5. PIQ|R|S|T|U|V | IW|X]|Y]|Z _
o I I T < - S I - 7 Y - T - A
6. a| b c d e f g h i i I m o]
ARl b |ec|d|E|F|L|h|C| S L|ln o
7. p q r S t u \% w | X y z
o I I - S Y - 7 3 Y -G T - B
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Hanpumep, ans noceinkn Tekcta « WORD» no npotokony ModBus RTU ycTpoWcTBy ¢ agpecom
100 Heobxoammo nocnaTb komaHay: 64 10 00 1D 00 02 04 57 4F 52 44 CO 07

Apnpec npubopa:
DyHKUMNA:

Homep nepBoro perucrpa:
Kon-Bo perncrpos:
Kon-Bo 6anT:

3HavyeHus perucTpoB:
CRC:

0x64 (100)

0x10 (16)

0x1D (29)

0x02 (2)

0x04 (4)

0x57(W) 0x4F(O) 0x52(R) 0x44(D)
0xCO0 0x07

YcTtaHoBka 3HaveHus «W.0O.R.D.»: 64 10 00 1D 00 04 08 57 2E 4F 2E 52 2E 44 2E 90 31

Apnpec npubopa:
DyHKUMNA:

Homep nepBoro perucrpa:
Kon-Bo perncrpos:
Kon-Bo 6anT:

3HayeHus perucTpoB:
CRC:

0x64 (100)

0x10 (16)

0x1D (29)

0x04 (4)

0x08 (8)

0x57(W) 0x2E(.) Ox4F(O) 0x2E(.) 0x52(R) Ox2E(.) 0x44(D) Ox2E(.)
0x90 0x31
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INucT perncrtpaunmn nameHeHUn

Ne
MU3MeHeHUs

Homepa nuctos (cTp.)

U3MEeH.

3aMeHeH.

HOBbIX

aHHynup.

Bcero
nicToB

(cTp.)

Oata
BHeCeHus1

Moanuckb
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