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1. Moaesnb u cnenudukanus

1.1 Onucanue moaeau

Monens miatel uHTEpdeiica mnpeoOpaszosatesnell yactorel cepun ES024 HocHT
o6o3nauenne ES024COM. Ona 103BOJISIET MOJKIIIOUUT Peodpa3oBaTeb YacTOThI K
yIOaJICHHBIM YCTPOUCTBAM IOCPEACTBOM IT(poBOii TUHUK cBs3H. 1lmara MmoxkeT obec-
MeYuBath CBA3b uepes uarepdeiic RS232 mmm RS485.

1.2 Buemnuii BUa niatbl mHTEpdeiica

ITopt RS232

ITopt RS485

Puc 1.1 Buemnuii Bua miatsl uatepdeiica

1.3 YcranoBka nJjarbl uHTepQeiica

Pazpem

ITopt RS232
Iopt RS485

Puc. 1.2 YcranoBka miiats! nHTEpdelica

2. MacTpykuus no padore ¢ miaroii nurepdeiica

2.1 Oynknum mIaTel HHTEP(deiica

Ecmu Tpebyercss ynpaBnsiTe mnpeoOpas3oBaresieM 4YacTOThI ITOCPEICTBOM IIEPCO-
HaJIbHOTO KOMIIBIOTEpA, MPOMBIIUICHHOTO KOMITBIOTEPA WIJIM BHENIHErO MpOrpaMMH-
pyemoro norudeckoro koHrpomiepa (ITJIK), HeoOxomumo WcIonp30BaTh IUIATy HH-
Tepdeiica. /s obecniedeHUst HAIEKHON CBS3M MEXTy MpeoOpa3oBaTeseM 4acTOTHl U
YIPaBISIFONIM YCTPOWCTBOM 3JIEKTPUYECKUE TapaMeTphl CETH JOJDKHBI TOJHOCTHIO
OTBEYATh COOTBETCTBYIOIMM MEXJYHapOAHBIM CTaHaapraM. BeiOepure ¢usmueckuit
kaHan cBs3u RS232 wmm RS485 B coorBercTBHM € TpeOOBaHMSIMHM KOHKPETHOH cHc-
TEMBI.

2.2 Pa3nembl m1aThl HHTEp(deiica
[Tnara unrepdeiica uMeer aBa pa3beMa, MOKa3aHHbIE Ha pucyHKe 2.1.
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Puc. 2.1 Pa3bemsl miatel uuTepderica

2.3 Yka3aHusl 10 NOAKJIIOYCHUIO

»  VYcranaBnuBaiTe Iiaty HHTepdelca TONBKO IMPH TOJHOCTHIO 00ECTOYCHHOM
mpeoOpa3oBaresie YacTOTHI.

»  OOGecrieubTe HAIEKHBIA KOHTAKT MEXKAY IJIaTON MHTepdelica U CIOTOM pacIlu-
peHus mpeodpa3oBaTesst YaCTOThI, B KOTOPBIA OHA yCTAaHABINBACTCSI.

»  3akpenuTe IIaTy ¢ IIOMOIIBIO BUHTOB.

» B mensx mpemorBpanieHus BO3IEHCTBUS OMEX B KaueCTBE CHIHAIBHOTO Kabens
UCTIONB3YHTE «BUTYIO Iapy», a TakK ke M30eraifTe MPOKIAIKH CUTHAJIBHOTO Ka-
0eJst mapajuIeIbHO CHIIOBBIM KaOemsiM.

»  Ecnm mpeamnoraraercs ucnonb3oBaTh UHTepdeiic RS232, ucnonb3yiite sKpanu-
pOBaHHBI Kabeb.

3. IIporoko. cBsizu ModBus, ncnoJib3yoluiicsi B mpeodpa3oBaTe/isiX YacTOThI
cepuu ES024

JUist cBA3M MEXIy BEAYIIUM YCTPOWCTBOM M IPeoOpa3oBaTesieM YaCTOTHI CEPUH
ES024 uncmons3yrorest moptel RS232 u RS485 n crangaptHeni nporoxoi cBs3u Mod-
Bus. Ins Hanboee MOTHOTO MCTIONB30BAHMS BOZMOXXHOCTEH MPEoOpazoBaTelis ¢ yue-
TOM TpeOOBaHWH KOHKPETHOTO TEXHOJIOTHYECKOTO IIpOlecca I0Ib30BATENb MOMKET
HEHTPAIN30BAHHO YNPABIATH UM C TIOMOMIBIO KoMIbioTepa mid BHentHero [1JIK (BbI-
JaBaTh paboune KOMaH[bI, 3aJaBaTh BEIXOMHYIO YACTOTY, M3MEHATH (DYHKIHMOHAJIbHBIE
IapaMeTpbl, KOHTPOJIMPOBATh TEKYIIEe COCTOSHUSA NPeoOpa3oBaTessi U MOIyqaTh CHI-
HaJel 00 OmMOKax).

3.1 Conep:xanne mpoToKoJa

[MocnenoBarenbublii mpotokoi ModBus ompenemnsier copepxanue GppeiiMoB U HC-
MOJIb3yeMbIil (hopMar aCHHXPOHHOH Iepeayn JaHHbIX MPH MOCIe0BATENbHON CBSI3H,
BKJIIOYast (pOopMaThl ONPOCHOro (pefiMa M MIMPOKOBEIIATEIBHOTO (peiiMa BeayILero
ycTpoiicTBa, a Tak xe dopmar dpeiima Benomoro ycrpoiictBa. Conepxanue dpeiima
BEyILIEr0 YCTPOWCTBA BKIIOYAET B CEOs: afpec BEIOMOIO yCTPOMCTBA MM IIMPOKO-
BEIATEJIbHBIH aapec, UCIIOTHACMYIO KOMaH Iy, JaHHBIE, CITyKEOHYI0 HH(GOPMALNIO IS
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MpoBepKH Ha ommOku mepenadn u T.m. CoxmepkaHue ¢peiiMa BEIOMOTO yCTpOMCTBa
UMEET TOXOXKYI0 CTPYKTYpY, BKJIIOYAsi MOATBEP)KICHUE HCIONHEHHUS, 3alpOIICHHbIC
JIAHHBIE, CIYXeOHYI0 HH(POPMALINIO IJIsl IPOBEPKU HA OMIMOKH repesiadu U T.0. B Tom
cllydae, eclii IMeeT MECTO OIIMOKa Mepefiaull JaHHBIX OT BEAYIEro YCTPOWUCTBA Be-
JIOMOMY, 0O BEIOMOE YCTPOWCTBO HE MOXKET BBINOIHUTH KOMAaHIY, IPEIIHCAHHYIO
BElyLIMM YCTPOWCTBOM, BEIOMOE YCTPOMCTBO (opmupyer ¢peiiM cooOrieHus 00
OIIKOKE U OTIIPABIISIET €ro BeAyIIeMy YCTPOUCTBY B Ka4€CTBE OTBETHOTO COODIICHHS.

3.2 CtpykTypa ceTu
[IpeobpazoBarenu gactotsl cepun ES024 MoryT ObITh 0OBEIMHEHBI B CETh «OIUH
BEAYIINH - HECKOJIBKO BEIOMBIX» MocpencTBoM muHb RS232 mmm RS485.

3.3 CTpykTypa IHMHBI

1) Hurepoeiic
Amnmaparssnii uaTepdeiic RS232 nmm RS485.

2) Pexwm nepemaun
ACHHXpOHHBIN TMOCIEA0BATENbHBI WIM MOJNYAYIJIEKCHBIA pexuM. B kax-
JIBIIi MOMEHT BPEMEHH TOJIBKO OJHO YCTPOMHCTBO (BEAYyILECE WM BEIOMOE)
MOXET MepeiaBaTh AaHHbBIE, IPyTrUe yCTPOWCTBAa B 3TOT MOMEHT UX IPHHU-
MarT. B mpouecce acMHXpOHHOM MOCIENOBAaTEIbHOW Nepefayd JaHHbIE
MOCBUTAIOTCS PpeiiM 3a pperiMoM, GOpMHUpPYST TAKETHI.

3) Tomomorus
Cucrema «OquH BeIymMii - HECKOIBKO BEIOMBIX». JlMama3zoH azpecoB Be-
JIOMBIX ycTpoHcTB OT | mo 247. Appec «0» mcmoip3yeTcs Kak IMIMPOKOBE-
HIaTeNbHBINA aapec. s KoppeKTHOH padoThl CETH MO MOCIIEI0BATEIIEHOMY
npotokoly ModBus HE0OX0nMMO Ha3HAUNTH YHUKAIBHBIC apeca KaxIoMy
BEJJOMOMY yCTPOMCTBY.

3.4 Onucanue NMPOTOKOJIA

IIpeobpazoBarenn gactorsl cepun ES024 ucmonp3yl0T aCHHXPOHHBIA MOCIIEIOBaA-
TENBHBIA IPOTOKOI CBsI3M ModBus Trma Bemynmii/BeqomMbrii. TOIBKO OTHO YCTPOMCTBO
(Bemymiee) MOXKET yCTaHAaBIMBATEH MIPOTOKOI (T.H. 3aIpOC/KOMaHAa) ceT. Jpyrue ycr-
policTBa (BeIOMBIE) MOTYT TOJIBKO MEpENaBaTh JAHHBIE TI0 3aIIPOCY BEAYILIEro yCTPOH-
CTBa, OO BBIMOIHATH KOMAH/bI, IPEAITUCAHHBIE BEAYIIMM yCTPOHCTBOM. B naHHOM
cllyyae T0J| BEAYIIMM YCTPOWCTBOM IOHMMAETCSI TEPCOHANBHBIN KOMIIBIOTEp, MPO-
MBIIIJIEHHBIA KOMIIBIOTEP WJIM IPOrpaMMUpPYEMBIN Joruueckuii kontposep. Ilon Be-
JOMBIM YCTPOMCTBOM TIOZpa3yMeBaeTcs mpeodpasoBatens yactoTsl cepunt ES024, mu-
00 Apyroe HCIOIHHUTEIHFHOE YCTPOWCTBO, paboTaroee o TOMY k€ MPOTOKOIY CBS3H.
Benymiee ycTpoicTBO MOXET HE3aBHCUMO OTIPABIIATH KOMAaH[b! BEAOMBIM, JIHOO BBI-
JlaBaTh IIMPOKOBEINATEIbHBIE KOMAH/IbI, a[pECOBAaHHBIE BCEM BEIOMBIM YCTPONHCTBAM.
Ha 3anpoc, npenHa3HaueHHbII KOHKPETHOMY BEIOMOMY YCTPOMCTBY, 3TO YCTPOWCTBO
JOJDKHO OTIIPaBHTh OTBETHOE COOOIIEHME BeNylleMy yCTpoHcTBy. Ha mmpoxosera-
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TCJIIbHBIC COO6H.I€HI/I$I BCIOMBIC yCTpOﬁCTBa HC OTBCYAIOT.

3.5 Crpykrypa dpeiima cBa3u

dopmar aaHHBIX CBsi3H 10 npoTokoay ModBus, ucnonssyemomy B mpeoOpa3oBa-
temsix yactotel cepunl ES024 nocut Ha3Banne RTU. @opmar kaxmoro 6aita pexuma
RTU cnenyromuii:
Cucrema xoaupoBaHus: Bocemp OMT JBOMYHOTO KOAA, IIECTHAAATHPHUIHBIE CHMBOJIBI
0-9, A, B, C, D, E u F. Kaxxnoe BocemuOuTOBOE T0JI€ (hpeiiMa COAEP>KUT IBa IIECT-
Ha/AaTUPUYHBIX CHMBOJIA.
CrpykTypa: HadaJdpHBIN OUT, BOCEMb OUT JaHHBIX, OUT MMPOBEPKH U KOHEUHBIA OHT.

ITnara nurepderica npeodbpasosarens yactorsl cepurt ES024. MHCTPYKIMs 110 SKCIUTyaTalin

ITone gaHHBIX Jannasre 2*N 6aiiT: 3TO MoJe SBISETCS OCHOBHBIM B
DATA (N-1) TpoIiecce CBsI3M, TaK KaK HECET IOJIE3HYI0 HMH(OP-
DATA (0) MAITHIO
Muagmmit 6aiiT KOHTPOIb-
ol Cyh{MH ECRC CHK) 3HaueHne KoHTPoIbHONU cyMMbl CRC (16 Our)
Crapmmii 6aiiT KOHTPOIIb-
Hoii cymmsbl (CRC CHK)
Korer ¢peiima (END) T1-T2-T3-T4 (Bpems nepenaun 3,5 OaiiT)

1. but npoepku

Ha HCYETHOCTh
Havane- but but but but but but but Bur Koneu-

HBiit 6uT 1 2 3 4 5 6 7 8 2. bur nposeprar HBiii 6UT
Ha 4Y€THOCTh

3. be3 nposepku

B pexxume RTU kax/piii HOBBIN (hpeiiM UMeeT 3a/IepXKKy Ha BpeMsl, He0OX0JMMOe
JUIA Tiepenaqr Kak MUHEMYM 3,5 6aitT. [locne 3Toro mepenaroTcs moiisi ¢ JaHHBIMH B
CJIeyIOLIeH MOCIEA0BATENBHOCTH: aIpeC BEIOMOTO YCTPONCTBA, KOJ KOMaH/bI, 1aH-
Hble 1 KoHTponbHAs cymMma (CRC). [lanHbIe, iepenaBacMble B KaXKAOM TI0JIE, SIBIISIOT-
csl cuMBOJIaMU IectHannarupuaaoro kona 0-9, A, B, C, D, E u F. CereBoe ycTpoiicT-
BO IIOCTOSIHHO CJIEANT 33 aKTHBHOCTBIO LIMHBI Nepesiadn JaHHbIX. Korga momydeH kox
MepBOTO MOJs (aapeca), CETeBOE YCTPOWCTBO BbIIaeT OalT moarBepkaeHus. Ilocme
3aBEpLICHUs MEpefady MociaeJHero Oaiita BBIAECPKHBAETCS WHTEpBan HE MeHee 3,5
OaiiT, yka3pIBaromuii Ha KoHen ¢peiima. [Tocne 3Toro HaunHaeTcs mepenada ciemyro-
miero ¢peima.

WNudopmarust Bo ¢peiiMe NOMKHA IEpenaBaThCs IOCIECIOBATEIBHBIM MTOTOKOM.
Ecnu o 3aBepmieHust ¢peiima B mepeaBacMbIX JaHHBIX BO3HHKAET MHTEpBan Ooiee
1,5 Oaiit, npuHUMAlOIIee YCTPOWCTBO OYMCTHUT IPUHSATYIO HE MOJHOCTHIO MH(pOpMa-

I[MIO U OTHPABHUT OTBETHBIN (peiimM, coaepkalliuii MprU3HaK OMIMOKH Mepeadn JaHHbIX.

Ecnu uHTepBan Mexay NpuHATHIM (peiiMOM M HadaloM HOBOTO (Qpeiima menee 3,5
6aiiT, MpUHUMAIOIIEE YCTPOWCTBO BOCIHPUMET €ro KaK MOCICTYIOIIYI0 YacTh IIPEAbI-
noymero ¢peiima. B aToM cityyae KOHeUHasi KOHTPOJIbHAS cyMMa OyneT HENpaBHIIbHA,
4TO OyIeT HHTEPIPETHPOBAHO KaK OIIMOKa CBS3N.

CranpaptHas cTpykrypa ¢peiima RTU cnemxyromas

3.6 Koabl koMaHJ M JaHHbIE CBSA3H

1. Kon xomanasi: 03H (0000 0011) - yurare N perucTrpoB (MakcHMajabHOE
3HaueHHe N - IATh N0CJIe0BATEIbHBIX PErHCTPOB)

Hamnpumep, ecnm y npeobpasoBarenst yactoTsl, umeroniero aapec 01H, tpebyercs
3alpOCHTh 3HAYEHHs W3 JIByX IOCIJIEIOBATEIbHBIX PETUCTPOB, TEPBBIH M3 KOTOPBIX
umeet aapec 0004, ctpykrypa dpeiima qomKHA OBITH CICTYIOMICH.

KomaniHbIi (peiiM BemyIero ycTpoiicTaa

3aromoBok ¢perima (START) T1-T2-T3-T4 (Bpems mepenauu 3,5 GaiT)

Huanazon agpecoB 0-247 B OecATHYHON cHCTeMe
(ampec «0» wmcronp3yeTcss B KadecTBE HIMPOKOBE-
[IATEBHOIO aJipeca)

Tlone aapeca BegoMoro
ycrpoiictBa (ADDR)

03H: YUrenune mapaMeTpoB BEJOMOTO YCTPOCTBA

llone Qynicunn (CMD) 06H: 3ammce mapamMeTpoB B BEIOMOE YCTPOHCTBO

START T1-T2-T3-T4 (Bpems nepenaun 3,5 6aiit)
ADDR 01H
CMD 03H
Crapuuuii 6aiiT Ha4aJIBLHOTO ajpeca 00H
Mutaamuii 6aiiT Ha4aIBPHOTO aapeca 04H
Crapmmii 6aiiT KOTMYeCTBa TaHHBIX 00H
Munaammii 6aiT KoaudecTBa JaH- 02H
HBIX
Munanmmii 6alT KOHTPOIBHON 85H
cymmel (CRC CHK)
Crapiuuii 6allT KOHTPOJIBHOW CyM-
Mol (CRC CHK) CAH
END T1-T2-T3-T4 (Bpems nepenaqn 3,5 6aiit)
OTBeTHBIN (hperiM BEIOMOTO yCTpoiCcTBa
START T1-T2-T3-T4 (Bpems nepenaun 3,5 OaiiT)
ADDR 01H
CMD 03H




Ilnara narepderica npeobpasosarens yactorel cepur ES024. HCTpyKIWs 110 dKCIUTyaTalin

ITnara nurepderica npeodbpasosarens yactorsl cepurt ES024. MHCTPYKIMs 110 SKCIUTyaTalin

OTBeTHBIN (hperiM BeIOMOTO yCTpoicTBa

Crapumii 6aiiT Homepa Oalita 00H
Muagmuii 6aift Homepa Oafita 04H
Crapmmii 6aiiT agpeca TaHHBIX
0004H 00H

Munaammuii 6aliT aapeca JTaHHBIX
0004H 00H

Crapmmii 6aiiT agpeca JaHHBIX
0005H 00H

Muagmmii 6aiiT agpeca TaHHBIX
0005H 00H
Muagmmii 6aiiT KOHTPOIBHON A3H

cymmsl (CRC CHK)
Crapuuii 6aliT KOHTPOJIBHON CyM- 07H
mbl (CRC CHK)
END T1-T2-T3-T4 (Bpems nepenaun 3,5 OaiiT)

START T1-T2-T3-T4 (Bpems nepenauu 3,5 GaiT)
ADDR 02H
CMD 06H
Crapumii 6aiiT agpeca aJst 3alHCH 00H
Muaqiuii 6aiiT afapeca JUisl 3aUCH 08H
Crapiuuii 6alT JaHHBIX 13H
Mitagmuii 6aiT JaHHBIX 88H
Muaammii 6aii T KOHTPOJILHOM CYyMMBI 05H
(CRC CHK)
Crapiuuii 6aiiT KOHTPOJIBHOW CYyMMBI 6DH
(CRC CHK)
END T1-T2-T3-T4 (Bpems nepemauu 3,5 0aiT)

2. Koa xkomanabi: 06H (0000 0110), 3anucaTth 01MH perucTp

Hanpumep, ecmu Heodxogumo 3ammcars 3HadeHne 5000 (1388H) B peructp ¢ ax-
pecom 0008H mpeobpasoBarens gacToTsl, nMeromiero aapec 02H, ctpykrypa ¢peiima
JIOJDKHA OBITh CIIEAYIOIIECH.

KoMmannHeIi (peiim Beqymiero ycrpoiicta

START T1-T2-T3-T4 (Bpems nepenauu 3,5 GaiT)
ADDR 02H
CMD 06H
Crapiiwuii 0aiT agpeca A 3amucu 00H
Mtaqiuii 0aiT afgpeca ISt 3aIUcH 08H
Crapmmii 6aiiT JaHHBIX 13H
Mutaamuii 6aiit JaHHBIX 88H
Muagmuii 6aiiT KOHTPOJIIEHOW CyMMBI 05H
(CRC CHK)
Crapmmii 6aiiT KOHTPOJIBHOH CyMMBI 6DH
(CRC CHK)
END T1-T2-T3-T4 (Bpems nepenauu 3,5 6aiT)

3. [IpoBepka ¢peiima Ha OIIUOKHU NeperaYn

[IpoBepka ¢peiiMa Ha OMMOKM COCTOMT M3 IBYX 4acTel: OMT mpoBepku Oaiita
(mpoBepka Ha YETHOCTH/HEYETHOCTH) M KOHTPOJIbHASL CyMMa IPOBEPKH COIEPIKHUMOTO
(peiima.

Bbut nposepku Oaiira:

B 3aBucumocTH OT TeKyliel MOTpeOHOCTH TIOJIb30BATENb MOXKET 33/1aTh Pa3IMIHbIC
PEKMMBI TIPOBEPKH, WM OTMEHHTH e€e. B mocnenHem ciyyae MpOBEpOYHBIH OUT He
nepeznaercs. bonee noqpoOHO CM. onmUcaHKe [TOCIeN0BaTEIbHOMN CBI3H.

KonTponsHas cymma m36brTouHoro nukimdeckoro koga (CRC):

JlanHas KOHTpONBHASI CyMMa HCIONB3yeTcst Bo ¢peiimax ¢opmara RTU. dpeiim
HMEET B CBOEM COCTaBE I10JI€, MCIIONB3YIOLIEECs ISl ONPEAEIECHHs OMNOOK Mepenadn
JAHHBIX C HCIIOJIb30BAHMEM HM30BITOYHOTO IMKIMYECKOIO KOfa. 3HAYCHHUE IIOJIS KOH-
TPOJBHOM CYMMBI 3aBHUCHT OT COfiepKUMoro ¢peiima. [lore KOHTPOIBHOH CyMMEI CO-
CTOUT M3 ABYX OaWiT, T.e. N3 LIECTHAIIATH OMT JBOMYHOrO Kofga. KoHTponbHas cymMma
nobasnseTcst K GpeiiMy mocne ee mnojcyera nepelaronM ycTpoicTeoM. [IpunimMarto-
Iiee YCTPOHCTBO CaMOCTOSATENBHO MOJCUUTHIBAECT KOHTPOJIBHYIO CYMMY ITOJY9IEHHOTO
¢peiiMa 1 cpaBHMBAET ee CO 3HAYCHHEM IOJIsI KOHTPOJIBLHON CYyMMBbI 3TOTO (hpeiima.
Ecny 3Ha4eHUs] KOHTPOIBHBIX CYMM Pa3iIMYHBL, 3TO CBHIETEIBCTBYET 00 OIMIMOKE Iie-
penadu Qpeiima.

CueTuuK KOHTPOJIBHON CYyMMBI NPENBAapUTEIbHO MHULUATIU3UPYETCs IIeCTHA-
nuatupruaHeIM arciaoM FF. s BerauciaeHns: KOHTPOJIBHON CyMMBI HCIIONB3YIOTCS
TOJILKO BOCEMb OMT JaHHBIX. HadanbHBIA U KOHEYHBIH OUTHI U MTPOBEPOUYHBIN OUT,
€CJIM OH MCIIOJIb3YEeTCs, B KOHTPOJIBHOM CyMMe He yuuTbIBaroTcs. Bo Bpems rexe-
palyy KOHTPOJIBHOW CYMBI KaXKIBIH OalT COOOIICHUS CKIIAABIBACTCS 1O HMCKIIO-
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gatomemy NJIM ¢ TexkymuMm comepKMMBIM perucTpa KOHTPOJIBHOM CyMMbl. Pe-
3yNbTaT CIABHTACTCS B HANPaBICHUHM MIIAJIIETO OHTa, C 3aIOJHEHUEM CTapIIero
ourta Hyiaem. Eciu mnamamuii Out paBeH 1, To mpousBomutcs uckimodaromee WMIJIN
COIEPAKUMOI0 perucrpa KOHTPOJBHOW CYMMBI M OIpelesieHHoro uucia. Ecnu
Miaamid 6ut paseH 0, To uckmodatoniee UJIN He nemaercs.

IIponecc cnpura nosropsercs BoceMb pa3s. [locne nocnensero (BOCbMOro) cBura,
CIIEIYIONNIA OalT CKIIQJBIBACTCSA C TEKYIIeH BEIMYMHOW PErucTpa KOHTPOJIBHOM
CYMMBI, ¥ MPOLIECC CIIBUTA ITOBTOPSETCS BOCEMb pa3 Kak omucaHo Bbliiie. KoHeu-
HOE CONIepKaHUe PETHCTpPa MPECTABIIET cO00H KOHTPOIBHYIO CYMMY.

Merton mozcdera KOHTPOJIBHOM CyMMBI COOTBETCTBYET MEKIAYHAapOAHOMY CTaH-
napry. Ecnu mosb3oBarens MIaHUPYET OTPEAAKTHPOBATh ajIrOPUTM IOACUYETa KOH-
TPOJILHOM CYMMBbI, IPY HAalMCAHUU IPOTPaMMBbl IOJCUETA KOHTPOJIBHOM CyMMBI €My
HEOOXOIMMO yUUTHIBATH COOTBETCTBYIOIINI CTaHAAPT.

s cBeneHns HIDKE MpUBEACHA MPOCTast PYHKIHS ITOCYeTa KOHTPOIBHON CyMMBI
Ha si3bIKe C:

unsigned int crc_cal value(unsigned char *data_value,unsigned char data length)
{
int 1;
unsigned int crc_value=0xfftf;
while(data_length--)
{
crc_value"=*data_value++;
for(i=0;1<8;i++)
{
if(crc_value&0x0001) crc_value=(crc_value>>1)"0xa001;
else crc_value=crc_value>>1;
}
H

return(crc_value);

}

Oyukuss CKSM uuknunyecku Beruucisier 3HaueHde CRC B cOOTBETCTBUM € CO-
JepKuMbIM (peiiMa. JlaHHBI METOJ HMPOCT B NPOrpaMMHUPOBaHHUHU, XapaKTepH3yeTCs
BBICOKOW CKOPOCTBIO pabOoThl, OIHAKO MporpamMma TpeOyeT 3HAYMTEeILHOro o0bema
MaMSTH, TO3TOMY HCIIOJB3YHUTE 3TOT METOM TOJBKO MPH YCIOBHH HAIHYHS BO3MOXKHO-
CTH 00ECITEUNTH TOCTATOYHEINA €€ 00BEM.

4. OnpeneneHue agpeca cBsI3H

Azpec CBsI3U UCIIONB3YeTCs JUTs YIPaBISHUs Ipeo0pa3oBaTesieM 4acToThl, T.€. UL
NONy4YeHHss MHPOPMAIMU O ero  TEKyIIeM COCTOSHHUM, M YCTAHOBKHM 3HAYeHUH (yHK-
[IMOHAJILHBIX IAPAMETPOB.

ITnara nurepderica npeodbpasosarens yactorsl cepurt ES024. MHCTPYKIMs 110 SKCIUTyaTalin

1). IIpaBuio onpenenenus aapeca GyHKIMOHAIEHOTO TapameTpa

Yro6b! nCTIONB30BaTh HOMEP (YHKIMOHAJIBLHOTO HMapaMeTpa B KadecTBE aapeca pe-
THCTPa, €T0 TpeOyeTcs NMepeBecTy B IIECTHAIATUPUYHYIO cucTteMy. Hanpumep, Homep
mapameTpa P5.05 - 82, agpec (yHKIMOHANEHOTO MapamMerpa B IIECTHAAIATHPUIHON
cucreme - 0052H.

Huamnazonsl crapmero/miagmiero 6aittoB 00-11 u 00-FF cootBercTBeHHO.

Ipumeuanue.

» [Ipynna napamempos PE npednasnauena 01 UCNONb308AHUA NPOUBOOUTNENEM.
Tlonvzo06amento| Hedocmynuvl (QyHKYUU uYmeHuss U 3anucu Hapamempog >mou
2pynnoi.

»  3HaueHus HeKOMOPLIX NApamMempos He Mozym Obimb USMEHeHbl 8 paboyem pe-
Jrcume. 3HadeHUs: HeKOMOPLIX. NAPAMEempo8 He MO2ym Oblmb UMEHeHbl He3a6U-
CUMO om pexcuma pabomol npeodpazoeamers.

»  [lpu usmenenuu 3Havenull YHKYUOHATLHLIX NAPAMEMPOs obpamume GHUMAHUE
Ha OUanasoH ux 603MOJICHbIX 3HAYEHU, eOUHUYbL USMEPEHUL U COOMEEMCMEYI0-
wue onucanus napamempos Hucmpykyuu no skcniyamayuu npeobpasosamensi
yacmomasl cepuu ES024.

Heob6xoanmo yuuTeIBaTh, 4YTO COXpaHEHHE 3HAYCHUH OONBIIOTO KOJIWYECTBA Iapa-
meTpoB B 113V (mocTossHHOM 3aIlOMHHAIONIEM YCTPOHCTBE) MOXKET MCYEepHaTh €ro eM-
kocTh. HekoTopble (yHKIMOHANBHBIC MAapaMETPhl HE UCTIONB3YIOTCS B PEXUME YIIPaB-
JeHns yepes uHTepdeiic, 9To0bl TOOUThCA KETAeMOTO Pe3ylbTara, JOCTaTOYHO H3Me-
HUTH 3HAYCHHE MapaMeTpa B ONEPATUBHOW MaMATH. [[aHHBIA peXUM MOXKET OBIThH 3a-
JICWCTBOBAH ITyTE€M M3MEHEHMs CTapIIero OMTa ajgpeca KoAa COOTBETCTBYIOILIETO Mapa-
Mmetpa ¢ 0 na 1. Hanpumep, 3Hauenne ¢yHkuunoHansHoro napamerpa P0.12 He coxpa-
uHeHo B [13Y. UroOsl M3MEHNTH 3HAYEHHE MapaMeTpa TOJIBKO B OMEPATHBHOHN MaMSTH
HeoOxomuMo wmcmoib3oBath aapec S00CH. Dtor ampec MOKeT OBITH HCIIOIB30BaH
TOJIBKO JUTS 3aIlUCH M TIPH IIONBITKE HCITIOIb30BAHMS IS YTEHUA OyJEeT BOCIPHHSAT, KaKk
omuOOYHBIH ampec.

2). Anpeca apyrux (yHKIHHA IPUBEICHEI B TabnHIe

Bo3mox-
Ornucanue
Anpec 3HaueHNe TaHHBIX HOCTb YTe-
(hyHKIIU
HUs1/3aMUCH
0001H: Bpamenue Bnepen
Komansr 0002H: Bpamenue Hazan
YHOpaBICHUS 0003H: IIAI Bnepen
gyepes 0004H: IHAT nHazax
MOCIIeIoBa- 1000H 0005H: OcranoB Sance
TENbHbIH 0006H: OctanoB BbIOETOM (aBapHUHBIN
nopt OCTaHOB)
0007H: Copoc curHaia ourmoOKu
10
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0001H: Bpamienue Brepen

pexuma 1 3003H | BrixonHOe HanpsbKeHHE Urenue
poKuMa 3004H | BerxomHoi TOK Yrenne
OKUJAHHS
3005H | CkopocTh BpallleHUs 10 3amycKa Urenue
3006H | BrixomHast MOIIIHOCTh Yrenune
3007H | BeIxomHO# MOMEHT Urenue
3008H VYeraHOBAECHHOE 3HAYEHHE Yretme
PID-perynstopa
3009H | Curnan PID-perymsaropa YreHue
300AH | CocrosiHre BXOQHOIO KIEMMHHKA Yrenne
300BH | CocrosiHre BBIXOAHOIO KJIIEMMHHKA Yrenne
300CH | Curnan Ha Bxoxe All Yrenne
300DH | Curnain Ha Bxoae Al2 Yrenne
300EH | Curnan Ha Bxome AlI3 Yrenne
300FH | Curnan Ha Bxone Al4 Yrenne
3010H Cursaan Ha BEICOKOYACTOTHOM UMITYJIBC- Yrenme
HoM Bxozae HDI1
3011H Curaan Ha BEICOKOYACTOTHOM UMITYJIBC- Yrenme
HOoM Bxoae HDI2
30121 Homep MHOFS)CTyrIéH‘I&TOPI CKOPOCTH Yrenme
niu tekynmii mar [JIK
3013H | IIpoGer Yrenue
3014H | 3nadeHue cyeTyUKa Urenne
Kom moctyma | 4000H | **** 3anuce
Bkirouenue
3aI[UThI KO- 4001H | 55AAH 3anuch
JIOM JIOCTyMa
Coobuienue 00 OIIMOKE TOKHO BKIIIO-
4yath UH()OPMAIIHIO O THUIIC HEHUCIIPABHO-
Omnoxa CTH, TaK k€ KaK KOJIbI OIIMOOK, BbIIa-
npeodpazo- | S000H | BaeMble Ha TUCILICH, C TOW JIHMIIH Pa3HH- Urenue
BaTesst LIeH, YTO BEAYLIEMY YCTPOICTBY KOZBI

HEUCIPAaBHOCTY OTIIPABIISAIOTCA B LIECT-
HaJUATUPUYHON CHCTEME.

CocrostHEEe
coBpas 1001H 0002H: Bpamenue Hazag, Yrenme
I a30- TEHU
peobp 0003H: PexumM osxuIaHus
Baress
0004H: Pexwm omuoOku
Jluana3oH yCTaHOBKH [apamMeTpa uepes
nocnenosarenbHblil mopt -10000 - 10000
Ipumeuanue.
3aoannoe 3nauenue napamempa onpe-
0esIemcest 8 NPOYEHMHOM OMHOUEHUU
O COOMBENCMBYIOWe20 3HAYEHUS
(-100,00 - 100,00%,), ycmaroska komo-
PO20 OCcyuecmeisiemcs uepes nociedo-
samenvuvill nopm. Ecau smo 3nayenue
YcranoBka .
3A0aHHOU Yacmomol, OHO byoem ycma-
napamerpa
qenes HOBNEHO 8 NPOYEHMAX OM MAKCUMATb-
p 2000H | wmoti yacmomuwt (P0.07). Ecau smo 3ua- 3anuch
MOCIIC/IOBA- .
. yeHue MOMEHMA, BbIXOOHOU MOMEHM
TENbHBIH
byOem yCmanos/ieH 8 npoyeHmax om
mopT
npedena momenma (P3.14). Ecau smo
3Hauenue ycmanogxu PID-pezynsmopa,
OHa 6ydem 3a0a8ams SMAIOHHOE 3HA-
yenue onst PID-pezynsimopa. B smom
cayyae yemaroska PID-pezynamopa u
3HAUeHUe OMKIUKA 0bpamHoll cés3u 6y-
dym 0bpabamuleamscsi
PID-pezynamopom kxax omuocumenvhbvie
3HAYEHUs, BbIPANCEHHBIE 8 NPOYEHMAX.
Jwnamnazon 3nauennii: 000H - 03FFH.
Kaxxnplii 6uT orBeuaet 3a BXoasl S1 - S5,
Haznauenue HDI1, HDI2 u S6 - S8 cooTBeTCTBEHHO.
GbyHKIUH Ipumeuanue.
KJIEMM BH- 3uauenue napamempa mun 6600a
P~ 1 2001H pANemp 3ance
TyaJbHOTO (P5.01) dondicro 6vims 3anpoepammu-
BXOJTHOTO POBAHO KAK BUPMYATIbHYLIL YePe3 Nocie-
KJIEMMHHKA 008amenvHblil NOpM, U MUn 6X0008
HDII u HDI2 oonoicen boims onpedenen
Kax 6xo0vl cuenana BKJI-BhIKJI.
Iapaverp 3000H | Pabouas gacrora Urenue
COCTOSIHUS 3001H | 3amannas wacrora YreHue
pabotero 3002H | HampsskeHHe 3BEHa IOCTOSHHOTO TOKA Urenune
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0000H: Ommbka OTCyTCTByeT

0001H: Ommbka Koma 1ocTyma

0002H: HepneiicTBuTenbHAsE KOMaHa
0003H: Ommbka npoBepKH KOHTPOJILHOM

CYMMBI
Ommnoka " .
B3I 110 0004H: HeneitcTBuTenbHBIN agpec

5001H | 0005H: HenericTBUTEIbHOE 3HAYCHUE Yrenne
MIPOTOKOITY

JTaHHBIX
ModBus

0006H: 3naueHue napaMeTpa U3MEHHUTH

HEBO3MOKHO

0007H: Cucrema 3a050kupoBaHa
0008H: ITpeobpazoBarens 3aHAT (1aH-
Hble 3anucanbl B [13Y)

3.7 IlapameTpsl TPyNIsbI CBSI3HM Yepe3 mocaenoBareabuslid mopt PC
B manHOM myHKTE ommcaHbl mapaMmeTpsl Tpymmsl PC, oTHOcsmuecs K mporeccy
CBSI3U Yepe3 IMOCIeA0BaTeIBHEIN OPT peobpa3oBarerei vacToTsl cepun ES024.

o 3aBoxckas
PC.00 JlokanbHbIl anpec A 1
YCTaHOBKa
Bo3morxHbIE 0 - IlInpoxoBeIaTenbHbIN aapec
3HAYEHUS 1-247

Ecnn Bo ¢peiime, chopMuUpOBaHHOM BEIyIIUM YCTPOHCTBOM aApec BEIOMOTO
ycTpoicTBa paBeH 0 (IIMpOKOBENIATEIbHBIA apec), BCe BEAOMbIE YCTPOWCTBA, MOJI-
kirodeHHble K muHe ModBus, nmpumyT atot ¢peiiM. Ha dpeiimbl, oTiipaBieHHbIe 110
IIMPOKOBEIIATEIEHOMY aJpecy, BeAyIlHUe YCTpOiicTBa He OTBe4aroT. AJpec BEIOMOIo
YCTpOHCTBa HE MOXKET OBITh YCTaHOBJIEH paBHBIM 0.

JlokanbHBIE azpeca CBSI3U KaKJI0TO BEJJOMOTO YCTPOUCTBA B IIpeJesax OfHOW CeTH
JIOJDKHBI OBITh YHUKAIIBHBI. DTO HEOOXOJUMOE YCIIOBHUSI 00ECIIEYSHUs aIpeCHOM CBSI3H
MEX/1y BEAYLIMM YCTPOWCTBOM U ITPe0oOpa3oBaTesiMi YaCTOTHI.

ITnara nurepderica npeodbpasosarens yactorsl cepurt ES024. MHCTPYKIMs 110 SKCIUTyaTalin

poiicTBa M MpeoOpa3oBaTesst 4aCTOThl JOIKHBI OBITh YCTAHOBICHBI OJHHAKOBBIMH, B
MPOTHUBHOM CJIy4ae CBsI3b HE CMOXET OBITh yCTaHOBIJIEHA. UeM BBIIIEe CKOPOCTh OOMEHA,
TEM BBIIIE OBICTPOJECHCTBUE CUCTEMBI.

3aBojicKas
PC.02 dopMar JaHHBIX 0
YCTaHOBKa
0 | 8 ouros, 6€3 npoBepKH, 2 KOHEYHBIX OUTa
BozmosxHbIE >
1 8 OUTOB, ITPOBEPKA HA YETHOCTD, | KOHEUHBII OUT
3HAYCHHSA

2 8 OuTOB, MPOBEpKA HA HEYCTHOCTh, | KOHEYHBIH OHUT

CDOpMaT JaHHBIX BEAYLICTO YCTpOﬁCTBa JOJIDKEH OBITH YCTAHOBJICH TAKUM K€, KaK
u npeo6pa3OBaTeJm YaCTOTBI, B IPOTUBHOM CJIy4a€ CBA3b HE CMOXKCT OBITH YCTAHOB-
JICHA.

3aBockas

PC.03 Bpewms 3anepxku cBs3u
YCTaHOBKA

Bo3MosxHEIE
0-20 [mc]
3HAUYCHHS

ITox BpeMeHeM 3afepKKU CBA3M IIOHMMAeTCs MHTEPBAJI BPEMEHHM MEXIy OKOHYa-
HHEM IIpUeMa JaHHBIX NpeoOpa3oBaTesieM M OTIPABKOH OTBETHOTO IaKeTa IaHHBIX
BeylieMy ycTpoiictBy. Ecin Tekymiee BpeMs 3aIepXKKH CBSI3M MEHBIIE, YeM BpeMs
peakuu npeoOpa3oBaresst, YyCTAaHOBUTE BPEMs 3a/IeP)KKU CBSI3M PaBHBIM WM OOJb-
LINM BPEMEHHU peakuuu rnpeodpaszosaresisi. Eciu BpeMs 3aepiKku CBS3U OoJbLIe Bpe-
MEHH peakluH Mpeodpa3oBaTesisi, M0 OKOHYAHWU O00pabOTKM KOMaHbI Mpeodpa3oBa-
TeJb BBIIACT OTBETHBII IaKeT AaHHBIX TOJNBKO 0 MCTEUCHUH BPEMEHHU 3aJICPIKKH CBS-
3H.

PC.04 Bpewms 3anep>Kku CBSI3U A0 OTKIIIOUEHUS SR 0.0
yCTaHOBKA
Bo3moxHbIe 0,0 [c] (pyHKIIHS OTKITIOUEHA),
3HAYCHUS 0,1-100,0 [c]

PC.01 Br160p ckopoctn oOMeHa 3asoxcicat 3
yCTaHOBKA

0 1200 6uTt/c

1 2400 6uTt/c

Bo3mokHbIE 2 4800 ouTt/c
3HAYCHUS 3 9600 out/c

4 19200 6urt/c

5 38400 6urt/c

JlaHHBI mapaMeTp UCHONb3yeTcs A YCTAHOBKU CKOPOCTH CBSI3U MEXAY BEIy-
MM YCTPOHCTBOM M TpeoOpa3zoBareieM 4acToThl. CKOPOCTh CBSI3M BEIYLIETO YCT-
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Ecnu 3HayeHune napamerpa ycranorieHo paBHbIM 0,0 ¢, pyHKIUS OTKIIIOYESHUS [TPU
pa3pbIBe CBSA3U BBIKIIIOUEHA.

Ecnu 3Hauenue napamerpa ominuHO oT 0, B TOM ciIydae €CiM HOCie HOCIEAHETo
ceaHca CBSI3M IPOLLIO OoJblIe BpeMEHH, HeXKelll 3HaueHUe JaHHOTO Mapamerpa, Ipe-
oOpa3zoBarenb BbAAcT curHai omunoku cBsizu (Kon ommoku 18).

OObIYHO 3HaUYEHHE JAaHHOTO MapameTpa ycTaHaBiIMBaeTcs paBHBIM (. YcTaHOBKa
3HAUYEHHUs JaHHOTO MapamMeTpa OTINYHBIM OT O MO3BOJSET CIEIUTh 33 COCTOSHUEM
CBSI3U.
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