Onucanue CTPYKTYPbI U HA3HAYEHUS
peructpoB M ODBUS st kouTpossiepoB JiaexkTon-09.1.

1. IMoanep:xka nporokoaa M ODBUS B konTpoJiiepax Jaexkron-09.1.

1.1. Oomme cBeneHus.

Kontpomnep Dnexkton-09.1 paboraer kak NoAYMHEHHOE YCTpoiicTBo cetn RS-485. OOmen
MPOUCXOUT 10 cTaHaapTHomy nporokosry MODBUS B pexxume RTU.

ITpotokon —MODBUS RTU;

Ckopoctb (601) — 4800, 9600, 19200, 38400, 115200, 230400;

Cron 6uter — 1, 2;

KonTposb ueTHOCTH — HET;

[MognepxxuBaembie pynkuuu — 0X03, 0x04, 0x05, 0x06, 0x10, 0x14, 0x2B;
[IupokoBewaTeNnbHBIN 3aPOC — HET;

Jlnana3zoH I0mycTUMbIX aapecoB — (1 - 247);

MaxkcumanbHast irHa Gpeiima — 255 Oai,
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2. BHyTpeHHHe perucTpbl KOHTpo1epa JiexkTon-09.1.

2.1. PeructpoBoe MHpOCTPAHCTBO pAa3/EICHO Ha TpU HE mepecekaromuecs obmactu. Kaxnmas
001acTh UMEET COOCTBEHHOE a/IpecHOE MPOCTPAaHCTBO. Pa3mep aapecHOro mpocTpaHcTBa M pa3Mep
perucTpa KaxkJ10i 00JIaCT! MaMsITH MOKHO 3alPOCUTH C IIOMOIIBI0 KoMaH 61 OX2B.

2.1.1. Ob6aacTb yCTaBOK, TEKYIIHUX NapPaAMeTPOB U HACTPOEK KOHTPOJIJIEPOB.

Urenue ¢pynkiueit 0X03. 3anuce ¢pynkiusamu 0X06, 0x10. Onucanue syeek U Ha3HAUCHHE OMUCAHO
B [Ipunoowcenuu 1.

Buumanmne! Konmponnep ne cnedum 3a KoppekmHocmoio 3anucbléaemvlx 0anHvix. Munumansroe u
MaKcumManbHoe 3HAYeHue Kaxcoo2o napamempa o2oeopero 6 Ilpunoocenuu 1. He cnedyem
UBMEHAMb COOEPAHCUMOE CIYIHCEOHLIX AdeeK, eciu Bul ne ysepenvi 6 mom, umo Bei Odenaeme.
Kamezopuuecku He pexomenoyemcs usMeHsAmsb A4elKU ¢ 3a800CKUMU HACMPOUKAMU. DMO Modcem
npusecmu K 8bixo0y uz cmpos CV.

2.1.2. Ob6aacTb XpOHOJIOTHH COOBITHIA.

Urenue ¢pynkuueit 0X04. 3anucey He Bo3MokHa. Oncanue popmara CTpyKTyp 3amnuceit 6;10koB 1,2
u 3 B IIpunoscenue 2. 3ancu 1 u 2 610k0B 00pe3aHbl ¢ KOHIIA 3aIHMCH JI0 YKa3aHHOTO pa3Mepa, TO
€CTh COJiepXaT BCIO MH(OpPMAIMIO KpOME KOHTPOJBHOM CyMMBI. 3amuch B Kaxaoil obiactu
[UKITUYEcKasi, HA MECTO CaMOW CTapoil 3amMCH 3alKCHIBAETCS HOBOE coObITHE. [laTa U Bpems B
XPOHOJIOTHHU COOBITHIT 3anuckiBaeTcs B hopmare UnixTime. 3a nyneBoe Bpems npunsito 1970-01-01
00:00:00.

KonrponbHas cymma siBisiercst pezynbrarom Berunciienus Cyclical Redundancy Check cnenannoro
HaJ coJep:kaHueM cTpoku 3amucu xpoHojorun. CRC nob6aBnsiercs B 3amHMCh MOCIEIHUM IOJIEM.
Kontponsnast cymma CRC cocrout u3 nByx 6aiiT. C4eT4rK KOHTPOJILHOW CYMMBI ITPEABAPUTEIHLHO
uHumammupyercs yucaom 0X0000. Bo Bpemst renepamun CRC kaxaplii 6aliT cTpokH 3amucu
CKIaabIBacTCs 1o uckimoyaromemy MJINM ¢ TekymuM conepKUMbIM PETUCTPa KOHTPOJIBHON CYMMBI.
Pesynprar caBuraercst B HampaBJIEHMH MIIAALIET0 OWTa, C 3aloJIHEHHEM HYJIeM CcTapuiero Owura.
Ecmu mmammuit 6ut paBen 1, To mpomsBomutcs uckmouatomee NMJIM comepxumoro perucrpa
KOHTpOJIbHON cyMMbl M uncia 0x8408. Ecnu mmammuii 6ur pasen O, To uckmoyaromee WJIN He
nenaercsa. [Ipomecc caBura moBTOpsieTcss BoceMb pa3. [locnme mocnenHero (BOCBMOIO) CHBUTa,
CIICAYIOMNN OalT CKIIaAbIBACTCS C TEKYIIeH BETMYUHON PErucTpa KOHTPOJIBHOM CYMMBI, U MPOIECC



CIIBUTA TIOBTOPSIETCSI BOCEMb pa3 Kak ONucaHo Bbimie. KoHeuHoe coiepikaHue perucrpa M ecTb
KoHTpoJspHast cymma CRC.

B 065acTh XpOHOJIOTHH COOBITHIA 3aITMCHIBAIOTCS:

1. 128 myckoB, OCTaHOBOB M OTKJIFOUCHUN U BKIFOUCHHI MUTAaHUS 10 16 GaiiT B 3amucHu.
2. 128 u3MeHeHH ycTaBOK WM U3MEHEHUH IaThl U BpeMeHH 1o 24 (aiita B 3alHCH.

3. 472 3anucu napametpoB 1o 128 GaiiT.

4. 4 mocrneqHNX aBapuHBIX cOOBITHH M0 65536 GaiiT.

2.1.3 JlonoJHuTeJbHAsA 00J1aCTh XPOHOJIOTUH COOBITHHA.

Urenne ¢ynkumeir 0x14. 3amuce He Bo3MmokHa. Omucanue CTPYKTyp 3amuceil B llpunooicenue 2.
3anucu BceX THIIOB 3alMChIBAIOTCS OJHHM HENPEPHIBHBIM MAcCHBOM. 3alUCh LUKIMYECKas, Ha
MECTO CaMOUM CTapoil 3alHCH 3alHChIBAETCS HOBOE coObITHe. JlmuHa onHOW 3ammcu 128 OailT.
JlocTyn K 3TOoi o0nacTé mamsTH OpraHu3oBaH B Bujae (QaiinoB. Pasmep ¢aiina 256 peructpos.
Pasmep JONOJHUTENBHONM MaMATH OIPEACIAETCS YCTaBKOM KOHTpOJuIepa. YCTaBKa MOXKET
IIPUHUMATh D COCTOSIHUM:

JOTIOJTHUTEbHAS MTAMSITh OTCYTCTBYET.

nomnosHUTeIbHAs namsaTh 0,25 Moaiita. (512 ¢aitnos).

nomnosHUTeIbHAs namsth 0,75 Moaiita. (1536 daiiios).

JOTIOJTHUTEIIbHAS TamsTh 1,25 Moaiita. (2560 daiiios).

JOTIOJIHUTE IbHAS TamMsITh 1,75 Moaiita. (3584 daiiios).

Ecmu pononHuTenbHas 007acTh XPOHOJIOTHM COOBITHH OTKIIIOYEHA, TO Ha TOMBITKY 3ampoca
pa3mepa ganHoi oOmacti koManaoit OX2B Oynet Bo3BpaiieHa ommoka.
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3. YnpasJjienmue.

Yupasienue o nporokoiay Modbus Bo3mokHo ¢ moMorbkio koman s 0X05.

[MomnepxuBaercs 3 KOMaH/IbI:

1. 3amyck CVY. VYcranoBka sueriku 0x40 komanmoii Ox05. 3amyck CY mpousoiaer, ecinu Her
3anpemaroniero curHana Ha 3amyck CY. Ecinu ecTth 3ampemjaroimuid CUrHajl, MEMIAIoLIUn
3amycky CVY, To 3ammyck npou30HAET Nocie MporagaHus 3apenaroiiero CUrHana.

2. OctanoB CVY. CoOpoc sueiiku 0x40 xomanmoit 0X05. OctanoB OyneT mpou3BenEH COTIACHO
Hactpoiikam IT4.

3. Dxcrpennsbiit octaHoB CY. Copoc sueiiku 0x41 xomangoit 0X05. OcraHoB Oyner mpou3BeacH
BBIKJIIOYEHHEM TpeoOpa3oBaHusi 4acToThl (BeiOerom). Ilpm srom  OyzmeT BbICTaBieHa
bnokuposka CVY.

Urenue cocrosnus sieek Ox40 m Ox41l nHe noctymHO. VYIpaBlieHHE BO3MOXXKHO TOJBKO B

aBTOMATHUYECKOM PEXKHME PaOOTHI.



4. Tloanep:xkuBaembie pynxuun M odbus.

Breminee ycrporictBo-mactep (HOS) mochutaeT 3ampochkl B BHIE TMOCIEAOBATEIBHOCTH OalT —
¢peiimoB. Konery ¢peiima GpukcupyeTcst o0 WHTEPBALY TUIIMHBI MPOJ0JDKUTEIBHOCTBIO Ooiee 3.5
cuMmBoja. Crenyromuii mpUHATHIA OaliT OyaeT BOCHPHHAT Kak Hayalo HOBOTO COOOILEHUS.
CoolmieHne HayMHAETCS € ajapeca MOAYMHEHHOTO YCTPOWCTBA. 3aKaHYMBAETCS KOHTPOJIBHOM
cymmoii CRC (Cyclical Redundancy Check).

IMuxn 3ampoc - OTBeT.

3ampoc oT Mactep: OTBeT MOTYUHEHHOTO:
Aodpec ycmpoiicmesa Aodpec ycmpoiicmsa
Koo ¢pynxyuu Koo ¢pynxyuu

Ilone oannwix Ilone oannwix
Koumponvhas cymma Koumponvuas cymma

3anpoc: Kon ¢ynkumm B 3ampoce TOBOPHUT TOJUYMHEHHOMY YCTPOWCTBY, Kakoe JEHCTBHE
HeoOxoauMo mpoBecTH. Ilosie naHHBIX conepaT WHMOPMAIMI0 HEOOXOIUMYIO JJIsl BBIITOJIHEHHS
3amporieHHo Qynkiuu. Hampumep, kox ¢ynkumum O0X03 moapazymeBaeT 3ampoc Ha UTEHHE
COJICPKUMOTO PEruCTPOB MOAYUHEHHOTO.

OtBer: Eciy mMoAYMHEHHBINH /JaeT HOPMAJIbHBIA OTBET, KOJ (DYHKIMHM B OTBETE MOBTOPSET KOX
¢bynkuuu B 3ampoce. B 0aliTax JaHHBIX conxepKuTcs 3arpeboBaHHas uHpopmarwms. Eciu umeer
MECTO OIMOKa, TO KOJ (hYHKUMU MOAU(UUIUpPYEeTCcs YCTaHOBKOHM crapuiero 6uta B 1, a B Gaiitax
JAHHBIX TepelaeTcs MPUYMHA OIINOKH.

OpnHa u3 TpEX CUTyaluii MOXET UMETh MECTO TPH 3aIpoce MacTepa K MO TYMHEHHOMY:

- Ecian mopynHEeHHOE yCTPOMCTBO HPUHSIIO 3ampoc 0e3 KOMMYHHMKAIIMOHHBIX OIIMOOK, U MOXET
HOPMAJILHO Pacro3HaTh 3alpoc, OHO BO3BPAIIAET HOPMaJIbHBIM OTBET.

- Ecnu nmoguuHEHHBIN MPHHSUT 3alpoc, HO OOHAPYKWJI KOMMYHUKAIIMOHHYIO OIIHMOKY (omrmOka
KOHTPOJIEHOH CYMMBI), TO OTBET HE BO3BpalIaeTcs. MacTep 0KuAaeT OTBETa Ha 3alpoc B TCUCHUE
OIIPENIETICHHOTO TaiiMayTa.

- Ecniu morunMHEHHBINH NPUHSIT 3apoc 63 KOMMYHHKAIIMOHHON OIIMOKHM, HO HE MOYET BBIIOJHUTH
3aTpeboBaHHyl0 (yHKIMIO (HampuMep, YTEHUE HECYIIECTBYIOIIUX BBIXOJOB WM PETHCTPOB),
MOTYMHEHHBIN BO3BpaIIaeT coolIieHne 06 ommodke u ee MpUIHNHAX.

CHHUCOK KOIIOB OLIMOOK.

Kon Onucanue
01 [TpunsATHIN KO QYHKIMU HE MOXKET OBITh 00paboTaH HA MOJYUHEHHOM.
02 AJpec JaHHBIX YKa3aHHBIN B 3alIpOCE HE JIOCTYIEH.
03 Bennuuna, conepaxaniasics B roJie JaHHBIX 3a1poca, SABISETCS HE IOMYCTUMOM
BEJIMYMHOM.

B mosie 1aHHBIX 3HAYEHUS STUYEEK MepealoTCs CTapIiuM OaliToM BHEpéEn.
KontponsHast cymma CRC nepenaéres mumaamum 6ailToM Briepé.

4.1 ®ynxuus 0x03, 0x04, 0x05, 0x06, 0x10.
3ampoc M OTBET COOTBETCTBYeT (opmary, ommcaHHoMy B gokymente “MODBUS Application
Protocol Specification v1” or 08.05.02.



4.2 ®ynkuusa 0x14.

3anpoc ¥ OTBET COOTBETCTBYeT (opmary, ommcanHomy B aokymente “MODBUS Application
Protocol Specification v1” ot 08.05.02. MakcumanbHOE KOJIMYECTBO 00padaThiBaeMbIX (hailyioB 3a
onuH 3ampoc — 35. Pa3mep opgHoro daiinma 256 peructpoB. Pasmep peructpa 2 Oaiita.
MakcumanbHas JyinHa Qpeiima — 255 Gaift

4.3 ®ynkuus 0X2B —uyrenne uaeHTHPUKANMOHHONH HHPOPMALIHM.

3anpoc ¥ OTBET COOTBETCTBYeT (opmary, ommcanHomy B aokymente “MODBUS Application
Protocol Specification v1” ot 08.05.02. Undopmanus pazdura Ha 3 rpymmsl. JJocTynm K Kaxaou
IpYIIE OCYLUIECTBISETCS OTACIBHBIM 3aIIPOCOM.

B rpynmne 1 conepxurcs nndopMaliys o npou3BoauTene, cepun npoaykuuu u sepcuu [10. Homepa
nosieit 0X00-0x02. Pasmep moneit 0X00 u OxX01 ¢pukcupoBan. Pazmep momnst 0XO2 MokeT U3MEHSATHCSL.
B rpynmne 2 u 3 coxepxxurcs pacmupenHas HHGOpMaIUs JUIS ONpeAeiIeHUuss pa3MepoB olacTei
namsati. Homepa noneit 2 rpynmsr 0X80-0x8A. Pasmep noneit undopmanuu pukcuporad. Homepa
noJieit 3 rpymmsl 0X90-0x91. Pasmep mosneit nadopmann pUKCUpOBaH.

ITpumep 3ampoca 1:

Addr ess 0x01
Functi on 0x2B
VEI  Type Ox0E
Read Dev |d code 0x01
Qbject Id 0x00
CRC 0x70
CRC 0x77

IIpumep otsera 1:

Addr ess 0x01

Functi on 0x2B

VEI Type Ox0E

Read Dev | d Code 0x01

Conformty Level 0x01

More Fol | ows 0x00

Next Object Id 0x00

Nunmber OF (bjects 0x03

bject Id 0x00

Obj ect Length 0x07

Obj ect Val ue “ ELEKTQON’ | D npomseomnTensa

bject Id 0x01

Obj ect Length 0x03

Obj ect Val ue “-09” cepus NPOIyKUMU

bject Id 0x02

Obj ect Length 0x12

hj ect Val ue “v9.26.1 Cct | D nporpaMMHOTO mpomykTa. 3anojiHAeTcs

4 2008” [IPOMBBOJILHO B COOTBETCTBMM C Ha3BaHUEM,

HOMEPOM, BepcCMel HNPOTPAaMMHOIO NPOIyKTa U
0ATOM CO3IAaHMA NPOTIPaMMEL

CRC

ITpumep 3ampoca 2

Addr ess 0x01
Functi on 0x2B
VEI Type Ox0E
Read Dev |d code 0x03
oject Id 0x80
CRC 0x70
CRC 0xB7




ITpumep otBera 2

Addr ess 0x01

Functi on 0x2B

VEI Type Ox0E

Read Dev |d Code 0x03

Conformty Level 0x83

More Fol | ows 0x00, OxFF

Next Object Id 0x00

Nunmber OF (bjects 0x0B

Qoject Id 0x80 HauasnbHent agpec urenHws navatu 1 (xkom byHKummM
Mbdbus —0x03)

bj ect Length 0x02

hj ect Val ue 0x0000- OxFFFF

bject Id 0x81 KoHeuHent ampec urenmsa namatv 1 (xom byHKLmMM
Mbdbus —0x03)

Obj ect Length 0x02

bj ect Val ue 0x0000- OXFFFF | MnbopMaumsa OymeT NpodyMTaHa IO 3TOT ampec
BRJIIIOUMTEJILHO.

Qoject Id 0x82 Paszmep Aueiky ureHud namatu 1 (xonm dyHkuvm
Mbdbus —0x03)

Obj ect Length 0x02

bj ect Val ue 0x0002- 0x00FO0 3nauenme 0X0000 pmasHOM AuelKM os3HadaeT OO
OTCYTCTBMM HOaHHOM OOJIaCTM IIaMsaTMU.

Qoject Id 0x83 HauasnbHENI agpec drTeHus naMaty 2 (kom byHKumm
Mbdbus —0x04)

Obj ect Length 0x02

(hj ect Val ue 0x0000- OXFFFF

bject Id 0x84 KoHeuHent ampec drenmsa namatv 2 (kom byHKLmMM
Mbdbus —0x04)

bj ect Length 0x02

bj ect Val ue 0x0000- OXFFFF | MnbopMaumsa OymeT NpodyMTaHa IO 3TOT ampec
BRJIIIOUMTEJILHO.

Qoject Id 0x85 Paszmep Aueliky ureHud namatu 2 (xonm byHKUvm
Mbdbus —0x04)

Obj ect Length 0x02

bj ect Val ue 0x0002- 0x00FO 3unavenme 0X0000 pmaxHOM AuelKkM o3HadaeT OO
OTCYTCTBMM HOaHHOM OOJlaCTM IIaMsaTMU.

bject Id 0x86 ' CKBaXMHEL

Obj ect Length 0x02

hj ect Val ue 0x0000- OxXFFFF

bject Id 0x87 I xycTa

Obj ect Length 0x02

(hj ect Val ue 0x0000- OXFFFF

Object Id 0x88 ' MeCTOpOXIeHMUSA

Obj ect Length 0x02

hj ect Val ue 0x0000- OxFFFF

bject Id 0x89 Iara, BpeMsa

Obj ect Length 0x06

Obj ect Val ue 0x01 0x59 31 nexabpsa 2004 roma 23uaca 59 mumyr 01 cex

0x23 0x31
0x12 0x04

bject Id Ox8A CepuliHENI HOMEp KOHTPOJIIepa

Obj ect Length 0x02

hj ect Val ue 0x0001- OXFFFF

e




[Tpumep 3ampoca 3:

Addr ess 0x01
Functi on 0x2B
VEI Type Ox0E
Read Dev |d code 0x03
oject Id 0x90
CRC 0x71
CRC 0x7B

[Tpumep otBera 3:

Addr ess 0x01

Functi on 0x2B

VEI Type Ox0E

Read Dev |d Code 0x03

Conformty Level 0x83

More Fol | ows 0x00, OxFF

Next Object Id 0x00

Nunmber OF (bjects 0x02

oject Id 0x90 KosMuecTBO QayioB XPOHOJOTUA.
Obj ect Length 0x02

bj ect Val ue 0x0000- OXFFFF

oject Id 0x91 InunHa Garsia XpPOHOJIOTUMN.
Obj ect Length 0x02

bj ect Val ue 0x0000- 0x270F

CRC

*IIpumeuanus:

1. JlanHbIE pa3MepHOCTHIO 2 OaiiTa mepeaaloTcs B MaKeTe CTapIiuM 0aiiToM BHEpE.

2. Pa3mep makera He MOKET MpeBbIIATh 255 GailT.

3. Ecmu Bcs |ID undopmanus He MoXeT OBITh INEpefaHa 3a OJWH IakeT, B sueiike “More
Follows’ ycranaBnuBaercs 3Hauenune OXFF u B stueiike “ Next Object Id ” ycranaBnuBaercs
HoMmep caenyromiero “ Object 1d ", kotopsiit OyneT 06paboTan cieayromumM 3arnpocom. Eciu
3anpoiieHHas HHpopMmaius OyIeT OTIpaBiIeHa OIHHUM MaKeTOM, 00¢ SYCHKHU 3aMOJIHSIOTCS
0x00.

4. Jlara u Bpems BeiBozsTcs B Binary-Coded Decimal (BCD) dopwmare.



