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1. O noxymeHnTe

1.1 Cooepitcanue 0oKkymenma

JlokyMeHT ommchIBaeT peanuzanuio nporokona Modbus (pexum nepenaun RTU u ASCII) B ycrpoiicTBax
YIPABIICHHSI U 3aIIUTHI TpeX(da3HbIX ACHHXPOHHBIX JJIeKTpoaBurateneii cepun MK4 (1aiee mo TEKCTY - KOHTPOJIIED)
npousBoacTBa OO0 «Hosast aBromatuka». ComepKuTcs Bcs Heooxomumasi HHGOPMAIUs sl IPOTPAMMUCTOB MIPH
MOJKITIOUeHUU KOHTpoJutepoB kK SCADA cucTeMaM WM IPH CO3IaHUHU PACIIPEICTICHHBIX CUCTEM aBTOMATHKHU.

1.2 Ccoiku

JaHHBIN MOKYMEHT CCBUIACTCS HA CICAYIOIIUE TOKYMEHTHIL:

1. Modbus Application Protocol Specification v1.1b (www.modbus.org)

2. Modbus messaging on TCP/IP implementation Guide Rev 1.0 (www.modbus.org)

3. Modbus over Serial Line Specification & Implementation guide V1.0 (www.modbus.org)

1.3 Tepmunwt u coxpawienusn

RS-232 — crannmapt ETA/TTIA-232;
RS-485 — cranmapt EIA/TIA-485 Standard.

2. Onucanue peanu3auum

2.1 Unumeppeiic

Kontpomtep wumeer mocnemoBaTenbHble HHTepdeiichl RS-485 n/mmu RS-232. [l opraHW3amuy ceTH W3
JIBYX M Oojiee pUOOPOB MOXKHO HCIOJIB30BaTh IpeoOpa3oBaTenb uHTepdeiicoB 232/485. Uurepdeiic RS-485
MO3BOJIIET OOBCIUHHUTE B CeTh 10 128 ycTpoticTB Ha uHMKM mmuHON g0 1200 M. KoHTpomtep SBIsSETCS BEIOMBIM
(slave) ycTpolicTBOM, OTBEUAOIIIMM HA KOMAH/IbI C COOTBETCTBYIOIIUM aJpPECOM B IMAKETE MPOTOKOJIA.

ITo nocnenoBaTenbHBIM HHTEPdEHCAM MOAIEPKUBACTCS MPOTOKON BepxHero ypoBHs Modbus ¢ dopmatom
nmaketa RTU wmm ASCII B nomHoM cootBerctBum ¢ JokymMeHToM «Modbus over Serial Line Specification &
Implementation guide V1.0». ITogaepkuBatorces: ckopoctu nepeaaun ot 2400 out/c mo 256000 6uT/C ¢ KOHTPOIEM
YEeTHOCTH, 7 WK 8 OUT JaHHBIX, | unu 2 crom-Outa. dusnveckuit uHTepdeiic, CKOPOCTh COENUHEHUS M CETEBOM
ajJipec 3aJal0TCs MPU MPOTrPaMMHUPOBAHMH KOHTpOJIepa. MaKkCUMalIbHOe BpeMsl OKUIAHHUS OTBETA COCTABIISCT HE
6omee 100 mc.

2.2 Aopeca ycmpoiicme Modbus

Bce yerpoiicTBa cepur MoIepKUBaroT KoManapl Modbus B IIOJTHOM COOTBETCTBHH C CHHTAKCHCOM 3aIipoca
U OTBeTa, onpefeieHHbIM B jokyMmeHTe «Modbus Application Protocol Specification v1.1b». IMomnepxxuBarorcs
3ampoChl K KOHKPETHBIM YCTPOUCTBAM IO MX aapecaM, IHPOKOBEIIATEIbHBINA PEXUM HE TOAIEPKUBAETCA. Apec
ycrporictBa Moxet ObiTh oT 01h mo F7h. Iuanazoun agpecoB F8h-FFh 3apesepsuposan B crangapte Modbus.

2.3 Komanoot

MUKPOKOHTPOJIIEP MOIEPKUBAET CICTYIONIHE KOMAH/IbI:
* 01h Urenue cocrosHus aucKkpeTHbIX Bbixoa0B (Read Coils)
* 02h YUtenue cocrostuust 1uckpeTHbIX BXoa0B (Read Discrete Inputs)
* 03h Utenue peructpos HacTpoiiku (Read Holding Registers)
* 04h Urenue Bxomnbix peructpoB (Read Input Register)
* 05h YcraHoBka equHUYHOTO nuckpeTHOro Boixoaa (Write Single Coil)
* 06h 3amuck peructpa Hactpoiiku (Write Single Register)
* 10h 3anuck HeckOIBKMX perucTpoB Hactpoiiku (Write Multiple Registers)

Hamnuue komana 07h, 08h, 0Bh, OCh, OFh, 11h, 14h, 15h, 16h, 17h, 18h He obs3aTenbHa. [Tognepxkka KOHKPETHBIM
YCTPOUCTBOM KOMAaHJIbI U3 IIPUBEICHHOTO BBIIIIE CIIMCKA OTPAXACTCS OTACIBHO.

2.4 Aopecauusn

Anpeca 3ampammBaeMbIX PEerucTpoB W OUTOB 1o mpoTokoiny Modbus m aapeca B mamsiTd yCTpOUCTBA
MMEIOT OJHO3HAYHOE TAOJIMYHOE COOTBETCTBHE, HO HE COBMAJAIOT. Tabmuia COOTBETCTBHUSI aIpECOB 3aAETCs
MPOrPaMMHUCTOM U JIOJDKHA OBITH OTpakeHa B JOKYMEHTAIMU K yCTPOUCTBY. [1o omHOMYy mHTEpdElicy MOKeT OBITh
JIOCTYyIHO He 0osiee 32767 GalT ampecyeMbIX PErUCTPOB MEPEMEHHBIX, 32767 OalT perucTpoB BXomoB U 8192 Gaifr,
JIOCTYITHBIX Yepe3 OMTOBBIX IIEPEMEHHBIE.

OCHOBHBIM CITOCOOOM TIepeIau TAHHBIX IO IPOTOKOIY Modbus SBIIseTCS YTEHUE UITH 3aITUCh PETUCTPOB.
Peanuzanus npoToKkoja MOAIEPKUBAET KaK MOOAWTHYIO aJpecalliio, TaK 1 MOCIOBHYIO.
Anpecaiiysi OUTOBBIX MACCMBOB JaHHBIX MTOJIHOCTBIO COOTBETCTBYET cTaHAapTy Modbus. MakcuMaibHO BO3MOKHOE
KOJIMYECTBO OUTOB, MEpeaBaeMbIX B OJHOM ITaKETe, HE MOXKET OBITh Ootee 256.



2.5 Pesicum nepeoauu

B nporokone Modbus cymecrBytor nBa pexuma rnepenaun. 91o ASCII (American Standard Code for
Information Interchange) 1 RTU (Remote Terminal Unit). Pexxum BeIOGUpaeTcs moib30BaTeNeM, B 3aBUCUMOCTH OT
UCIIOJIB3YeMOTr0 B ceTH obopymoBanus. s kaxmoi cett Modbus qOMDKeH UCIONB30BATHCS TOMBKO OIMH PEXKUM.
Hcmonp3oBaHNe CMEIIAHHBIX PEKUMOB B OJTHOM CETH HE IOMYCKAETCS.

CtpykTypa kaapa coob6mennsi B pexkume ASCII

CemuburoBsiii kon ASCII 6bim pa3paboTaH Kak yHMBEpPCAJbHBIH KOJ IJIs OTOOpa)kXeHHUS CHMBOJIOB
AHTJIMICKOTO SI3bIKA JUISl TeJeTanoB U siBisiercs npuHsIThiM B CILIA cranmapToM ajis mpencTaBieHHs] CUMBOJIOB
AHTJIMICKOTO S3bIKAa U YIPaBISIONIAX CUMBOJIOB, Hampumep, CR (Bo3Bpar kapetku) m LF (mepeBon crpoxm).
HavMeHoBaHMsI 3TUX CUMBOJIOB COXPAHIIMCH CO BPEMEH TEJIETAMIIOB U ceifuac MPOCTO YKAa3bIBAET HA KOHEIl KaJipa.

[TpenMyecTBOM NaHHOTO PEXUMa SIBISETCS TO, YTO €CIM B Ka4YECTBE BEIOMOIO YCTPOWCTBA BKIIOYUTH
MOHUTOp, TO MOXHO YBHJIETh Ha 3KpaHE IOHSATHBIA YEIOBEKY OT(POPMATUPOBAHHBIA KO, KOTOPBIH TMOCIaH
BEIYIIUM YCTPONCTBOM Ha 3KkpaH MoHuTopa. Ha Pucynke 1 mokazana ctpykrypa cooOuienuss Modbus B pexume
ASCII. Ero nauango obo3Hauaercs cuMmBoiioM «:»(3Ah), a konen - nmocinenoBatenbHocThio CR/LF (1Ba cumBoia
ASCII - 0Dh, 0Ah).

Anpec KonTpoabhas
Hauano yerpoiicTea Koa pynkuun Jlannble cymma (LRC) Komnen
1 cumBoI (3) 2 cuMBoOIa 2 cuMBoOIa N cumBonos 2 cuMBoOIa 2( (CjI/II{hiBfg;l

Pucynoxk 1 Ctpyktypa kaapa coobmenuss Modbus ASCII

JTro60ii cumBon ASCII ipencrapnsiercst 7 ouramu. CUMBOJIBI IOJDKHBI OBITH 100 nudpamu ot 0 g0 9, 1160
6ykBamu oT A 1o F, Tak Kak mpeanonaraercsi, YTO TaHHBIE MPEACTABISIOTCS B IIECTHAALIATEpUYHOM (popMmate, HO
otobOpaxatorcsi B Buae cumBoiioB ASCII. Hampumep, xox ¢ynxuum 03 Oyaer otobpaxatbcs nByms ASCII-
cumBonaMu: «0»(30h) u «3»(33h). To e camoe OTHOCHTCS B K COIEPKUMOMY TIOJIS TaHHBIX.

Omnum u3 npeumyniects pexxuma ASCII sBisieTcss TO, YTO OH HE MPEABSIBISIET KECTKUX TpeOOBaHUU K
CHHXpOHU3AIMH. [lormyckaeTcss BpeMEHHOM MPOMEXYTOK MEXIy CUMBOJIAMHU 10 | CEKyHABI - TOIBKO MO UCTECUEHUHN
€ro reHepupyeTcsl COOOIIEHNE O IPEBBIILIEHUN JINMUTA BPEMEHH.

CtpykTypa kaapa coodmenus B pe:xkume RTU

[Tpu pabote B pexxnme RTU cunxpoHuzanus umeeT 6osee BaxHoe 3HaueHue, yeM B pexume ASCIL. B atom
BapHaHTE CICHUAIBHBI HAadYaJbHBI CHMBOJ OTCYTCTBYeT. BmecTo 3TOro kKaap cOOOMIEHHS HA4YMHAETCS C
MapKepHOTO MHTEPBAJIa, JUIMTEIHHOCTh KOTOPOTO PaBHA BPEMEHHM IepeJayl YeThipex CUMBOJIOB. [Tocne ncreyenus
9TOTO MHTEpBAJIa MepeacTcsl aIpec YCTPOUCTBA, 3aTeM Kol (YHKIIMHM U cOOCTBEHHO AaHHBIC. VIMeroTcs u Apyrue
OTIINYMS OT Kagpa coobuieHus B pexxume ASCII, kak 3To moka3zaHo Ha puc. 2.

A K K
Hauano ngec A Jlannblie OHTPOIbHAS Kownerr
ycTpoiicTBa dyHnxnun cymma CRC
HuTepBan, paBHBII HuTepBan, paBHBIM
BPEMEHHU IepeIaun 8 out 8 out N*8 6ut 16 bur BPEMEHHU IepeIadn
4-x CUMBOJIOB 4-x CUMBOJIOB

Puc. 2. CtpyxTypa kaapa coodmenus Modbus RTU

Bmecto xonTposbHoii cymmbl LRC (Longitudinal Redundancy Check - mpomonbHbBIN KOHTPOJIB IO
u3opiTouHoctr) B pexuMme RTU wucnonwssyercs kontposibHas cymma CRC (Cyclic Redundancy Check -
LUKINYECKUH KOHTPOIb MO M30bITOUHOCTH). KoHel kaapa oTMeyaeTcss MapKepHbIM HHTEPBAJIOM, PABHBIM BpEMEHU
Tepenadn YeThIpex CUMBOJIOB.

RTU-coo0mieHusi AOMKHBI MOCBUIATHCA B BUAE HEMPEPHIBHOTO MOTOKA, W MOSBJICHUE 3HAYUTEIBHOTO
BPEMEHHOTO MHTEPBAJIA MEXY CMEXHBIMUA CHMBOJIAMH PAacCMaTPHUBAETCSl KaK OKOH4YaHue coobmieHus. CooOmeHus
B 3TOM pEeXUME BecbMa KOMMNAaKTHBI U Ooinee 3pdextuBubl, ueM ASCII, ¢ Touku 3peHus ux nepemauu. [Tostomy
pexuM RTU sBrsieTcst 6otee OMyIISIPHBIM.



3. Onncanue perucTpos.

3.1 Ymenue cocmosnusn ouckpemuuix 6o1x0006 (Read Coils).

UreHne AUCKPETHBIX BBIX00B Ipou3BoauTcs komaHaoi 01 (Read Coils).

DYHKIUS MO3BOJISET MOJB30BATENIO MONy4YuTh cratyc (1/0) mormyeckux sueek. llImpokoBemaTeabHBIH
pexxuMm He momaepxkupaercs. [loMmuMo mosielt agpeca U QyHKIUH, cooOmeHne Tpedyer, YToOb WHPOPMAIIMOHHOE
TIOJIE COAEPIKAIO JIOTUIECKHIA aipec MEPBOM STYSHKH 1 YHCITO STUECK, CTATYC KOTOPBIX HEOOXOAMMO MOTYUIHTb.

Ecnu Bo3BpamiaeMoe KOJIMYECTBO BBIXOJOB HE KPATHO BOCBMH, TO OCTABIIIMECS CTApIIUe OUTHI B ITOCIIETHEM
Oalite cooOIIeHrs OYyT YCTAHOBIIEHBI B «0».

Anpec

Onucanue Cocrosinue
(dec)

000 Jsuratens Ml

001 Jsuratenp M2

002 JBuratens M3

003 Memmanka (KjamaH a3paium) 1: BxmioueH

0: Orxiroue”

004 YerpoiictBo mnaBHoro mycka (YIIIT)

005 Pene yuuBepcanpHoe K8

006 Pernre yamBepcaiasHoe K9

007 Pene ynusepcanbnoe K10

008 C6poc aBapun 1 (BxiroueHo): komanaa copoca

009 C6poc (niepezarpyska) KOHTpoJLIepa 0 (OTKIm04eHO): He BT

010 IMocraHoBKa 0OBEKTA HA OXpAHY (1) Egﬁ?(};}gz}égﬁ)%(zgiﬁiz;OCTaHOBKH
011 CHsiTHe 00BEKTA C OXPaHBbI 1 (Bmoueno): komana catis

0 (OTkir0ueHO): HE BIUSET

012-049 | Pezeps

ITpumeuanue - npu yTeHUU BBIX00B 1o aapecam 008 — 011 ux 3HaueHue Beerga OyneT HyJIeBbIM.

Yrenne coctosiHus § Bbxo0B ¢ anapeca 000.

3anpoc RTU OtBer RTU

Haszpanne nong (Hex) Haszpanne nong (Hex)
Anpec 01 Anpec 01
DyHKIUS 01 DyHKIUS 01
HayvanpHblil anpec crapimit 00 CueTuuk OalT 01
HayvanpHblil anpec Miagmmii 00 Hannsie Beixona 007 - 000 02
KonnuecTBo BBIXOJIOB CTapIIMA 00 CRC DO 49
KonauyecTBO BBIXOIOB MJTAIIIINIMA 08
CRC 3D CC
3anpoc ASCII OtBetr ASCII

Haszparne moys (Hex) Haszpauune nos (Hex)
Hauvao xagpa (:) 3A Hauvamo xagpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 31 DyHKIUS 30 31
HauansHblil agpec cTapiuii 30 30 Cuerynk OalT 30 31
HayvanpHblil anpec Miagmmii 30 30 Hannsie Beixoma 007 - 000 30 32
KomnuecTBO BBIXOIOB CTaPIIHI 30 30 LRC 46 42
KoauyecTBO BBIXOIOB MJTA TN 30 38 Konern kagpa (CR+LF) 0D 0A
LRC 46 36
Konen kagpa (CR+LF) 0D 0A




Cratyc BeixogoB 007 - 000 = 0x02h = 00000010. Ywuras crneBa HampaBo, BunuM, 4to Beixo 001 (Isuratens M2) B
cocrosiHnN «BkimroueHo», ocTaabHbIe B COCTOSTHUU «OTKITFOYCHOY.

UteHne cocTosiHUE OJTHOTO BBIxoaa 1o aapecy 003 (Memranka).

3anpoc RTU OtBer RTU

Haszpanne nong (Hex) Haszpanmne nong (Hex)
Anpec 01 Anpec 01
DyHKIUS 01 DyHKIUS 01
HauansHblil agpec cTapiuii 00 Cuerymnk OalT 01
HavanpHblil anpec Miagmmii 03 Hannsie Beixoma 003 00
KomanuecTBO BBIXOMIOB CTaPIIHI 00 CRC 51 88
KonauyecTBO BBIXOIOB MJTa NI 01
CRC 0D CA
3anpoc ASCII OtBetr ASCII

HasBarme moias (Hex) HaszBarne nons (Hex)
Hauaso kazmpa (:) 3A Hauaio kazmpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 31 DyHKIUS 30 31
HauanpHbIi agpec cTapinii 30 30 CyeTunk OalT 30 31
HayvanpHblil anpec Miaagmmii 30 33 Hannsie Beixona 003 30 30
KonnuecTBo BBIX0/IOB CTApIIMHA 30 30 LRC 46 44
KonnuecTBo BEIXOO0OB MITa QNI 30 31 Kownen kagpa (CR+LF) 0D 0A
LRC 46 41
Kownern kagpa (CR+LF) 0D 0A

B muagmem paspsaae — COCTOSIHUE oura: 0 (Memam(a OTKJ'IIO‘ICHa), B OCTAJIbHBIX HYJIU, HE3aBUCUMO OT UX
COCTOSHMUA.
HpI/I 3aIrpoce JIF0OOT 0 CAMHUYHOI'O BbIXOdd B MJIAJIICM pa3psac 6y£[€T €Tr0 COCTOSAHHE, a B OCTAJIbHBIX HYJIH.

YcTaHoBKa €MUHIYHOTO TUCKPETHOTO BbIxoa mpousBoautcst komanaoit 05h (Write Single Coil).
3anpoc COEPKUT COEPIKUT allpec YCTPOIHCTBA, HOMep PYHKIINH, apec BbIxoa (2 6aifTa) M COCTOSTHHE, B KOTOPOE
€ro HeoOXOJIUMO YCTAHOBUTH (2 OaiiTa).

3nauvenue FF 00 (hex) — cocrosaue «BraoueHo», 3HaueHre 00 00 (hex) — cocTosHre «OTRMO4eH0». JI1o00e
JIpYyroe 3Ha4eHUe HEBEPHO U HE BIMSIET Ha BBIXOJ.

3anuck cocTtossHus «BrmoueHo» quckpeTHoro Beixoda mo aapecy 003. HopmanbHbIN OTBET MOBTOPSET 3aIpoc.

3anpoc RTU OtBer RTU

Haszparme mois (Hex) Haszparne moss (Hex)
Anpec 01 Anpec 01
DyHKIUA 05 DyHK1IUA 05
HayvanpHblil anpec crapumit 00 HayvanpHblil anpec crapimit 00
HauanpHbIi agpec Mytaammi 03 HauanpHbIi agpec Myta i 03
3HayeHMe BbIXO/Ia CTApIIUH FF 3HayeHMe BbIXO/Ia CTApIIUH FF
3HayeHne BbIXOda MJIaILINI 00 3HayeHne BbIXOda MJIaIIINI 00
CRC 7C 3A CRC 7C 3A
3anpoc ASCII OtBetr ASCII

Haspanne nojis (Hex) Haszpanne mojia (Hex)
Hawuano xagpa (:) 3A Hawuvano xagpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 35 DyHKIUS 30 35
HayvanpHblil anpec crapumi 30 30 HayvanpHblil anpec crapimit 30 30
HayvanpHblil anpec Miagmmii 30 33 HayvanpHblil anpec Miagmmii 30 33
3HayeHMe BbIXO/Ia CTapIIUuH 46 46 3HadeHMe BbIXO/Ia CTapIIui 46 46
3HayeHne BhIX0Aa MITAIITHI 30 30 3HayeHne BhIX0Aa MITAIIITHI 30 30
LRC 46 38 LRC 46 38
Konen kagpa (CR+LF) 0D 0A Konen kagpa (CR+LF) 0D 0A
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IIpumeyanmue:
Nzmenenne cocrosiaust Boixoja mo aapecy 000...002 «Curnan BkirroueHus asurateist M1...M3» BO3MOXHO

TOJIBKO TPH pexXuMe padboThl - «YmpasieHue o RS-485». B apyrux pexxumax MOMBITKY 3alUCH 3HAYCHUH OyAyT
HUTHOPUPOBATHCSL.

Hsmenenne coctossHus BhIxoga 1o anpecy 003 «Memanka» u 004 «YCTpoHCTBO IUIABHOTO ITyCKa»
HEBO3MOXHO. WX BKIIIOUEHHME/OTKIIIOUEHHE MPOUCXOJUT ABTOMATU4YeCKU. [IONMBITKM 3amucu 3HayeHUd OyayT
UTHOPHUPOBATHCSI.

N3menenne coctosinus BeixogoB mo agpecam 005...007 « Peme yHuBepcampHoe KS8...K10 » B03MOXHO
TOJIBKO IPHU YCTaHOBKe (DYHKIIMIA KaXKI0T0 penie - «Ypasisercs mo RS-485».

COpoc aBapuy, Iepe3arpy3ka KOHTPOJUIEpa, IIOCTAHOBKA Ha OXpaHy U CHATHE OOBEKTa C OXpaHbl
OCYIIIECTBIISIETCS] 3aMMHCHIO COCTOSTHUSI «BKITI0OYEHO» B COOTBETCTBYIOIINE PErHUCTPhl. 3HAUEHNE 3THX BBIXOAOB MPHU
YTEHUU BCEra HyJIeBOe.

3.2 Umenue cocmosanus ouckpemnoix 6x0006 (Read Discrete Inputs).

YTteHne TUCKPETHBIX BXOIOB mpou3BoauTcs komaHaol 02 (Read Discrete Inputs).

JanHasi (YHKIUS [O3BOJIAET TOJB30BATEIIO TMOJNYUYUTh COCTOSHHE («3aMKHYT» Win «Pa30oMKHYT»)
JIUCKPETHBIX BXOJOB U aBAPUNHBIX OUTOBBIX CUTHAJIOB ajpecyeMoro koHTtpojuiepa. [llupokoBemarenbHbIid 3a11poc
HE MTOAJICPIKUBACTCA.

3anpoc COAEpPKUT aapec YCTPOWCTBAa, HOMEp (YHKIMM, HAYalbHBIA anpec (2 Oalita) U KOJIUUYECTBO
TpeOyeMbIX BXomoB (2 Oaitta). CTaTyc BXOIOB B OTBETHOM COOOIIEHUH TIepenacTCcs Kak OOWH BBIXOT HA OWT.

Ecnu Bo3BpaliaeMoe KOJUYECTBO BXOJOB HE KPAaTHO BOCBMHU, TO OCTABIIHUECS CTAPIINE OUTHI B MOCIIEIHEM
OaiiTe cooOmenus OyayT ycraHoBiieHBI B 0. CUeTunk OaMT CONEPKUT KOJIMYECTBO OAWT, mepedaBacMbIX B IIOJIC
JTAHHBIX.

Anpec Onncanue Cocrosinue
(dec)
050 Huckpetnbiii Bxox DI.1
051 HuckpetHblii Bxom DI.2
052 Huckpernbrit Bxox DI.3
053 Huckpetnsiit Bxog DI1.4
054 HuckpetHsiit Bxon DI1.5
055 HuckpetHsiii Bxon DI.6 (1) iigi Ej;?(ﬁ;fyT
056 Huckpetnsbiit Bxog DI.7
057 HuckpetHbiit Bxon DI1.8
058 HuckpetHbiit Bxon DI1.9
059 Huckpetnbrit Bxox DI.10
060 Huckpetnbrit Bxox DI.11
061 Cursai HeMCIpaBHOCTH aHAJIOTOBOTO Bxoza |
062 CurHan HEeMCIPaBHOCTH aHAJIOTOBOTO BXoza 2
063 CurHas NoBBIIEHNS HATIPSIKEHUS ABAPUIHBIH CHTHAT CTAHITMHI
064 CHUTHaJ MOHMKECHUSI HATTPSDKEHUS 0: HET ABAPHAHOrO CATHAA
065 Curnan nepekoca (a3 1o HaIpsKEHUIO 1: ecTh aBapuilHbIil CHUTHA
066 CHUrHas OTCYTCTBUS MUTAIOIINX HAIPSDKEHUH
067 Pezeps
068 Cursai moBbllIeHns ToKa asurareiast M1
069 Cursal moHMXeHus Toka asurarens M1
070 Curnan nepekoca (a3 1o ToKy gsuraTens M1 ABapuiiHbIi curnan M1
071 ABapuitnblii curaan Hacoca M1 0: HeT aBAPHAHOrO CATHAIA
072 Cursan o 3aMbIKaHnu (yTeuke) Ha Kkopryc M1 1: ecTb aBAPUHHBIN cUTHAT
073 ITeperpes aBuratens M1
074 Pezeps




075 CurHaJ MOBBIIIEHUS TOKa ABUTaTeNss M2
076 Cursai IIoOHMXeHUs TOKa ABurartens M2
077 Curnan nepexoca (a3 1o TOKy gBuraTens M2 ABapuiiHbiii curan M2
078 ABapHifHBII curHai Hacoca M2 0: HeT aBAPMAHOrO CHTHATA
079 Curnain o 3aMbIKaHHH (YTE€UKE) Ha Kopryc M2 1: ecTb aBapUHHBIN cUrHAT
080 Ileperpes nBurarens M2
081 Peseps
082 CurHas noBblllIeHUs TOKa ABuratens M3
083 Cursa IoHWXeHUs Toka asurareiass M3
084 Curnan nepekoca a3 110 TOKy asurarenas M3 ABapuiiHbiif curnan M3
085 ABapuitHbIii curaan Hacoca M3 0: HeT aBAPHAHOrO CATHAIA
086 Cursan o 3aMbIKaHuU (YTeUKe) Ha Kopiryc M3 1: ecTb aBAPHMHHBIN cUTHAT
087 IleperpeB nBuratens M3
088 Peseps
089-099 Pezepn

Yrenue 3 Bxo10B ¢ agpeca 053.

3anpoc RTU OtBer RTU

Haszpanne nong (Hex) Haszpanmne nong (Hex)
Anpec 01 Anpec 01
DyHKIUS 02 DyHKIUS 02
HayvanpHblil anpec crapimit 00 CueTuuk OalT 01
HayvanpHblil anpec Miagmmii 35 Hannsre BxogoB 055 — 053 02
KonnuecTBo BXOA0B cTapimuii 00 CRC 20 49
KonuyecTBo BX0/10B MyTaaIIni 03
CRC 28 05
Cratyc BxomoB 055 — 053 = 0x02h = 0000 0010.
Yuras ¢ HyJeBoro 6uTa, onpezesnseM coctosiHue BxoaoB 055 — 053.
53 — «0», 54 — «1», 55 — «0», manee UAYT HYJIM, HE3ABUCHMO OT COCTOSIHHS BXOJIOB.
3anpoc ASCII OtBetr ASCII

Ha3zpaxwe mojis (Hex) Ha3zBaxwue mojis (Hex)
Hauaro xaapa (:) 3A Hauaro xaapa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 3032 DyHKLHUS 3032
HavanpHblii anpec crapimit 30 30 Cuerynk 6aiT 30 31
HauansHbIil agpec Miaaamun 3335 Jannbie BxomoB 055 — 053 30 32
KonnuecTBo BX0A0B cTapuuit 30 30 LRC 46 41
KommuecTBo BX0OI0B MITa I 30 33 Konern kagpa (CR+LF) 0D 0A
LRC 43 35
Komnern kagpa (CR+LF) 0D 0A
Yrenue § Bxoa0B ¢ agpeca 050.
3anpoc RTU OtBer RTU

Ha3zpanwe nojis (Hex) Ha3zBaxwe mojis (Hex)
Anpec 01 Anpec 01
DyHKIUS 02 DyHKIUS 02
HauansHblil agpec cTapiuii 00 Cuerynk OalT 01
HavanpHblil anpec Miagmmii 32 Hannsie Bxogos 057 — 050 10
KomnuecTBO BXOIOB cTapiiuit 00 CRC Lo A0 44
KonuyecTBo BX0/10B MyTaaIIni 08
CRC D8 03




3anpoc ASCII OtBetr ASCII

Haszparne moss (Hex) Haszpauwne nos (Hex)
Hauaio kazmpa (:) 3A Hauaso kazmpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 32 DyHKIUS 3032
HauansHbIil agpec cTapiuii 30 30 Cuerymnk OaiT 30 31
HayvanpHblil anpec Miagmmii 3332 Hannsie BxogoB 057 — 050 3130
KomanuecTBO BXOIOB cTapiiuit 30 30 LRC 4543
KommyecTBo BX0OI0B MITaIIINA 30 38 Komnern kagpa (CR+LF) 0D 0A
LRC 4333
Kownern kagpa (CR+LF) 0D 0A

Cratyc Bxom0B 057 — 050 = 0x10h = 0001 0000. B mnaamem 6ute cocrosiHue perucrpa 050.

Yrenue 16 Bxonos ¢ agpeca 050.

3anpoc RTU OtBer RTU

Haspanne nois (Hex) Haszpanne mojisa (Hex)
Anpec 01 Anpec 01
DyHKIUS 02 DyHK1MA 02
HauansHblil agpec cTapiuii 00 Cuerymnk OaiT 02
HayvanpHblil anpec Miaagmmii 32 Hannsie Bxogos 057 — 050 10
KomanuecTBO BXOIOB cTapiiuit 00 Jannsie Bxomos 065 — 058 40
KonunuecTBo BX0OI0B MITa LN 10 CRC B5 &8
CRC D8 09

Cratyc Bxoq0B 057 — 050 = 0x10h = 0001 0000. B miazauiem oute cocrosiue perucrpa 050.
Cratyc Bxon0B 065— 058 = 0x40h = 0100 0000. B mnaaiem 6ute cocrostuue peructpa 058.

3anpoc ASCII OtBetr ASCII

Haspanne nois (Hex) Haszpanne mojisa (Hex)
Hauao xagpa (:) 3A Hauao xaapa (:) 3A
Anpec 30 31 Anpec 30 31
DyHK1UA 30 32 DyHK1IUA 30 32
HayvanpHblil anpec crapumit 30 30 CueTuunk OalT 3032
HauanpHbIi agpec Mytaammi 3332 Jannsie Bxomos 057 — 050 31 30
KonuyectBo BX0OB crapmmit 30 30 Jannsie Bxoa0B 065 — 058 34 30
KomdecTBo BXOI0B MTaaIIni 3130 LRC 41 42
LRC 42 42 Konern kagpa (CR+LF) 0D 0A
Koner kagpa (CR+LF) 0D 0A

3.3 Pezucmpuot 3a0anus napamempos oovexkma (Holding Register).

Yrenne peructpos npousBoautcs komanmoit 03 (Read Holding Register).

Hannast GyHKINS MO3BOSIET MOIYYUTh TBOUYHOE CONEPKUMOE 16-TH pa3psaHBIX PErHCTPOB apecyeMoro
KOHTpoJlepa. Anpecalys MO3BOJSET MONYYUTh 3a Kaxaplil 3ampoc mo 125 perumctpos. LlupokoBeraTeabHbIN
PeXXHM HE JTOITyCKaeTCs.

AnpecyeMblid KOHTPOJUIEp TIIOChUIA€T B OTBETE CBOM ajpec, KOJ BBITOJTHEHHOW (QYHKIMHM U
uHpopManMoHHoe mnojie. MHpopMaiimoHHoe moe couepxut 2 0aiiTa, OMUCHIBAIOIIMX KOJUYECTBO BO3BPAIAEMbIX
OailiT maHHBIX. [TMHA KaXIOTO perucrpa naHHbIX — 2 Oaifra. [lepBhlii OANUT MAHHBIX B IMOCBHUIKE SIBIISETCS CTAPIINM
OaiiToM perucrpa, BTOPOU — MJTA IIIHAM.



JlMana3oH A0MyCTHMbIX 3HAYEHUI

Anpec Ha3zBanue T
un HaNa30H
(dec) . A . PeanbHoe 3HaUYeHHE
nepeMeHHOi 3HAYEHUI
100 Komannae! tuarnoctuxn. He ncnonn3oBats!!!
0 — Pexxum peHaa 1o JaTYUKaM yYpOBHS,
101 Pexum paboTsl 1 — PexxuM HanuBa 1o JaTYMKaM YpPOBHS,
2 — Ympasnenue mo 1uHuu cBsizu RS-485.
102 Pabounx HacocoB 2...3
103 PesepBHbIif Hacoc 0..2
104 VcraBka YpoBHs | (OTKIIOYEHHE BCEX HACOCOB) 0: 10000 0,00 : 100,00
105 VYcraBka Yposns 2 (Bkimtouenne Hacoca 1) 0: 10000 0,00 : 100,00
106 VcraBka Yposus 3 (BkimtoueHne Hacoca 2) Int 0: 10000 0,00 : 100,00
107 VYcraska YposHs 4 (BkiroueHrne Hacoca 3) 0: 10000 0,00 : 100,00
108 | YcraBka aBapuitHOTO YpOBHS (TI€PEIHB) 0: 10000 0,00 : 100,00
109 [Tay3a nocne nogauu NUTaHUs, CEKYHA 2:180
Bpewms cpabaThiBaHUs JATYMKOB YPOBHS char .
110 1:90
(aHTHIpPEOE3T), CeKYHT
0 — KaKIbIi UK,
1 — mo BpemeHu HapaboOTKH,
2 — ¢uxkcupoBanHoe, M1-M2-M3,
111 YepenoBanue HacocoB M1 ... M3 3 _ QukcnposanHoe, M2-M3-M1.
4 — ¢puxkcupoBanHoe, M3-M1-M2,
S — uepes 3aJJaHHOE TIOJIL30BATEJIEM BPEMSI.
0 — pemne ynpasnenus YIIII (K7),
112 IMoaxiroueHre MeIaaKu (KialaHa a3paiiim) I — oo 3 yrnsepcambbix pene K8.. K10
0 — He ucronb3yercs,
1 — o Taiimepy,
113 Bximrouenue mMenranku (KiraraHa adpariim) 2 — Ha 3aJaHHOE BpeMsI OTTHOBPEMEHHO C
BKJIFOUCHHEM JII000r0 U3 HACOCOB,
3 — 1Mo BHEIIHEMY CUTHaITY Ha Bxoae DI.x
114 Taiimep Memranku (kJianaHa a3palun): BpeMs 1:500
BKIIFOUCHHOT'O COCTOSIHHSI, MUHYT int )
in
115 Taiimep Memranku (kJianaHa a3palun): BpeMs 1:500
OTKJIFOUCHHOT'O COCTOSIHMSI, MUHYT ’
116 CexyHast 0:59
117 MuHyTbI 0:59
118 | Yacsr char 0:23
Yacel peaTbHOTO BpEMEHHU
119 | data (RTC) 1:31
120 Mecsan 1:12
121 Ton int 2019 : 2100
122 Koppexkmus xoma yacoB pearbHOTO BpeMeHH 3a 10 char -100 - +100
CyTOK, CEKYH/]I
123 COpoc CUETINKOB MOTOYACOB U CUETUHKA
KOJIMUECTBA 3aITyCKOB ABUTaTENsI M1
124 COpoc CUETIMKOB MOTOYACOB U CUETUHKA 20 - cGpoc
KOJIMYECTBA 3aIlyCKOB JBUTaTENsI M2
125 COpoc CUETINKOB MOTOYACOB U CUETUYHKA
KOJINYECTBA 3aITyCKOB ABUraTenst M3
126 OuncTKa XypHaia aBapui 30 — ouncTKa XypHaiIa
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127

YcTaHOBKA 3aBOACKUX 3HAUCHUI

50 — cObpoc Ha 3aBOJICKHE YCTABKHU

0 — muckperHBIC HA BXOmax DI.x,
1 — ananorossiii dP1 (6e3 pe3epBHOTO),

128 JaTuuku ypoBHS (TTaBJICHHS) 2 — ananorossrii dP2 (6e3 pesepBHOrO),
3 — ananorossiit dP1 (dP2 pe3epBHbIii),
4 — ananorossiii dP2 (dP1 pe3epBHBIIT)
129 JaTuuk aBapuiHOrO YpOBHS (IIEpEIUB) 0 — mackpetnblit Ha Bxone DLX,
P yp P 1 — aHanoroBsIit
130 Turm curnana aHanorosoro gatuuka dP1 (1) : gg%gxﬁg
131 EnunHuia u3MepeHust CurHajia aHaJioroBoro .
narunka dP1 0 — meTpsl, 1 — 6ap, 2-%
132 HwuxHee 3HaueHne nuana3oHa aHAJI0rOBOTO 0 - 10000 0,00 : 100,00
natuuka dP1
133 Bepxnee 3HaueHne quana3oHa aHAJIOTOBOLO int 0 - 10000 0,00 : 100,00
natuuka dP1
134 CwMmellieHre HyJIEBON TOUKH UANa30Ha 0 - 10000 0,00 : 100,00
aHayioroBoro natuuka dP1 (rmyOouHa xojomana)
135 Tun curnana anajgorosoro natunka dP2 (1) : ggggxﬁg’
EnuHuiia u3MepeHust curHajia aHaJioroBOro
136 natamka dP2 0 — meTpsr, 1 —06ap, 2-%
137 HwuxHee 3HaueHne nMana3oHa aHAJI0rOBOTO 0 - 10000 0,00 : 100,00
naruuka dP2
138 BepxHee 3HaueHNe quana3oHa aHAJIOTOBOTO int 0 - 10000 0,00 : 100,00
naruuka dP2
139 CMerieHre HyJIeBOHM TOUKHY AUAMa30Ha 0 - 10000 0,00 : 100,00
a"ayioroBoro natunka dP2 (rmyouHa xonomana)
140 PazpemmTs paboTty mo BHelmHeMy curHaiay E.Run
141 Paspemmts Bxox BHewHeill aBapuu E.Error (1) : EST,
142 Hcnons3oBaHue OXpaHHOW CUTHATH3AIIHT
0: peste He UCTIOB3YETCH,
1: muranue mogaHo (curHai «PaboTay),
2: aBapUfHBIA OCTAHOB CTAHIIUU,
3: aBapuiiHasg paboTa cTaHLUH,
143 @yHKuMs yHUBEPCAIbHOTO perne K8 4: neurarens M1 Bxin./OTKIL.,
5: mBurartenb M2 Bxi./OTKIL.,
6: nBurartenb M3 Bki./OTKIL.,
7: memranka (knamas) Brn./OTkiL.,
8: pyuHOIl / aBTOMAaTHUYECKUI PEIKUM,
9: HECAHKIIMOHNPOBAHHBIN JOCTYII,
10: ypoBeHb CTOKOB - 1,
11: ypoBeHb CTOKOB - 2,
12: ypoBeHb CTOKOB - 3,
13: ypoBeHB CTOKOB - 4,
o DyHKUM yHIBEpCabHOTO perte K9 14: aBapuifHBII ypOBEHB CTOKOB (TIEPETIUB),
15: pene ynpasnsercs ot IIK(ITJIK) mo RS-485,
16: pene ynpasiseTcst HeIeIbHBIM TaiiMepoM,
17: cocrosinue Bxoaa DI. 1,
18: D1.2, 19:DI.3, 20: DIL.4, 21:DL5,
22:DI.6, 23:DI.7, 24:DILS8, 25:DI.9,
26: DI.10, 27: D111,
28: copoc aBapuu YIIII (mepemennsiit Mmactep),
29: apapusi ogHoro u3 asurateneit M1...M3,
30: pabora omHoro u3 asurateneit M1...M3,
145 Pynxuus yrusepcanbHoro pene K10 31: aBapus UM BBIBOA U3 3KCIUTyaTalluu asurarens M1,
32: aBapwst WJIM BBIBOJI U3 IKCIUTyaTalldy ABUTATESE M2,
33: aBapwst WIM BBIBOJI M3 SKCIUTyaTAIlnu ABUTATENsT M3.
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0 — xHOMKA Ha JuleBoi maHenn MK4,

Bri6op nepekirouaTesis pexxuma o .
p Iep p 1 — nuckpernsiil Bxox DI.X ¢ yctaHoBneHHOM

146

«Pyuofi/AsToMaT> (dbyHKIIKEH BXoAa - «Autoy.
147 Bec umnynbca cueTynka BOAbI, TUTPOB int 1: 10000
148 CYeTunK 3JIeKTPOIHEPTHH, UMITYJIBCOB Ha KBT int 1 : 10000
149 | ABapwuiinblii curnan Hacoca M1 0: He MpoBepseTCH,

1: pene "cyxoi" xom,

150 | ABapwuiiHblii curHa Hacoca M2 .
2: perne mepenana JaBJICHHIA,

151 ABapHiiHbIi cUrHAT Hacoca M3 3: pene repMEeTUIHOCTHU (MIPOTEUKH)

152 IMoaxmrouaemsrit curnan sxoga DI.1 : BXOJI HE UCTIOJIb3YETCH,

. YPOBEHb CTOKOB - 1,

: YPOBEHB CTOKOB - 2,
: yPOBEHB CTOKOB - 3,
: YPOBEHB CTOKOB - 4,

153 IToxxmroyaeMsrii curaai sxoga DI.2

: «CYXOI» XOJ BCeX HACOCOB,
: aBApUIHBIN YPOBEHb CTOKOB (IIEPEIHB),
: OXpaHHas CUTHAJIN3AIIMS,

154 IToaxkmroyaemsrii curnai sxoga DI.3

: BHEIITHEE yIpaBiieHue (pa3pernieHue paboTsl),
: BHEIIIHSIS aBapHs,
10: py4HOIi / aBTOMAaTHYECKUN PEIKUM,

O 01NN Whor—O

155 ITonxmroyaeMslii curaain sxoga DI1.4

11: ITyck/Cromn aBuratens M1 (pyuH. pexum),
N 12: ITyck/Cron neuratens M2 (py4H. pexum),
156 IMonxnrouaemsrii curnan Bxoaa DI.5 13: Tyck/Cron meuratesns M3 (pydr. pexum),

14: ITyck/Cron Memanku (aBToMaT. pexXuM),

. 15: copoc aBapun,
157 | IloaxmodaeMslii curan Bxoga DI.6 16: aBapuiiHblii curnan Hacoca 1

17: aBapuiiHbIil CUTHAT Hacoca 2,
18: aBapuiiHbIii curHai Hacoca 3,
158 IToaxmroyaemprii curnai sxoga DI1.7 19: aBapus VYIIII,

20: UMITYJIBCHBIN CUTHAJI CO CUETYMKA BO/IBI,

21: HMHy.]'II:CHLIﬁ CUTHAJI CO CUCTUYHKA

159 IMonxmrouaemsrii curaan Bxoaa DI.8 3JIEKTPO3HEPTUH.
bur
0 Jwuckpernsiii Bxox DI.1
1 Huckperssiit Bxog DI.2
160 2 JwuckpetHsiii Bxox DI.3
Tum xonTakTa Bxogos DI.1 - DI.§ 3 Huckpernbiit Bxon D14 0-m.3.
4 JuckpetHbii Bxox DI.5 )
5 Huckpernsrii Bxoa DI.6 —H.0.
6 JuckpetHsii Bxog DI.7
7 JwuckpetHsiii Bxox DI.8
8-15 Peseps
161 IToxxmroyaeMsrii curaai sxoga DI.9
= Taxkue >xe 3HaUEHUS, KAK Y CUTHAJIOB
162 IToakmroyaemsrii curdan sxoga DI.10 sxonos DL1 — DL8 (0...21)
163 TTonxmrouaemsbrii curaain sxona DI.11
bur
0 Huckpetnsbiit Bxog DI.9
164 | Tun konTakTa BxomoB DI.9 - DI.11 1 Huckpetnsrit Bxon DI.10 0—-mn3.
2 Huckpetnbrit Bxox DI.11 1 - H.0.
3-15 Pezeps
165 MakcumanpHOe HanpspkeHue, B 2300 : 2700 230,0:270,0
166 MuHnManpHOE HanpsbkeHue, B int 1600 : 2200 160,0 : 220,0
167 3HayeHue nepekoca (a3 mo HanpsbkeHuio, B 0:350 0,0:35,0
168 BpeMst BeiIepKKH MOCIIE aBApUU, MUHYT char 1:60
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0 — BKJTFOUEHHE BCEX HACOCOB (C PE3EPBHBIMHI) JO
OTIOPOKHEHMUS,

1 — BKITFOUCHHE BCEX HACOCOB(C PE3EPBHBIMI) Ha
3aJaHHOE BpeMs,

2 — aBapuHHBII OCTAHOB,

169 JeticTBue Mpy aBapuUHHOM ypOBHE (ITCPEITHB) 3 HiMero He eATH,
4 — BxmoueHue Bcex PABOUYMX(6e3 pezepBHBIX)
HACOCOB JIO0 OTIOPOXKHEHHUS,
5 — BrimroueHue Bcex PABOUNX(6e3 pe3epBHBIX)
HACOCOB Ha 3aJJaHHOE BpeMsl.
170 Bpemst paboThl HACOCOB MPU ABAPUITHOM char 1:90
ypOBHE (TIEpENIUB), MUHYT
0 — aBapuiiHbBIN OCTAHOB,
1 — moct. BrmIoueHne 1-ro pabouero Hacoca,
171 [HeticTBue npu oTka3e aHajgoroporo narauka dP1 2 — BKiIIOYeHUE 1-ro pabou. Hacoca 1o TaiiMepy,
u/vnu dP2 3 — mepuoaUYECKOe BKITIOUCHHE 1-r0 pabouero
Hacoca Mo JUCKPETHOMY JATYMKY aBapUHHOTO
YPOBHS Ha 3aJTAaHHOE BPEMSI.
172 Taiimep aBapuu dP1(dP2): BpeMst BKITIOYEHHOTO 1:60
COCTOSIHMS HACOCa, MUHYT )
char
173 Taiitmep aBapuu dP1(dP2): BpeMst OTKIIFOUEHHOTO 1:60
COCTOSIHUS HAcOCa, MUHYT )
. . 0 — UCKITIOUNUTH U3 PAOOTHI (IO OTKJI. ITUTAHMS),
[HeticTBue npu aBapuu Y CTPOKCTBA TIABHOTO
174 5 1 — nmepuouuecKkue MOMBITKU cOpoca mociue
mycka (YIIIT) (mepemeHHBbI MacTep)
BBIZIEP)KKHI BPEMEHHU
175 Bpewmst Beinepkku nocie aBapun Y11 char | 0: 90 (0 — Oe3 BBIAECPIKKH BPEM.)
0 — aBapuHHBII OCTAHOB C BBIJIEP)KKOH BPEMEHH,
. " " 1 — BKJTIOYEHME BCEX HACOCOB (C pe3ePBHBIMU) JI0
[HeiicTBue npu curxaie "BHelHss aBapus
176 (E.Error) CHSATHS CUTHAJA,
’ 2 — BximroueHue Bcex PABOUYMX Hacocos (6¢3
PE3ePBHBIX) 710 CHITHSI CUTHATIA.
177 | Bpems BpIOEPKKHU TOCIE BHELIHEH aBapul char | 0: 90 (0 — ©e3 BBIAEPIKKU BPEM.)
0 — mpsimoii myck (mmu YIIIT Ha kakgom Hacoce),
178 BapuaHT BKITFOUCHHS nBUTaTenss M1 1 — mepemennsIil MacTep (¢ omuumM obmum YTIIIT),
2 — 3Be3/7a/TPEYrOJIbHUK
0 — tun TO3-120A (u3mepsiemblii Tok 10 120A),
179 | Tun ratuka (rpancdopmatopa) Toka M1 1 — ¢ yHUGUIIMIPOBAHHBIM TOKOBBIM BBIXOJIOM SA
180 Hwama3oH Tpancpopmatopa Toka M1 ¢ 510000 0.5 : 1000,0
YHU(DUIUPOBAHHBIM BBIXOJOM SA, A
181 Maxkcumanbnbiii Tok M1 (mieperpyska), A nt 5:10000 0,5 : 1000,0
182 MuHumaapHbI TOK M1 (Hemorpyska), A 0: 10000 0,0 : 1000,0
183 3unauenue nepexkoca a3 o Toky M1 B % char 0: 20 (0 — oTkIIIOYAET MPOBEPKY)
184 Paspenraemoe KOIMYIECTBO IMyCKOB B yac M1 char 0...50 (0 — oTKJIIOYAET IMTPOBEPKY)
185 Bpewmst 6110kupoBKHU ITyckoBOoro Toka M1, cexyHn 1:90
186 Bpewmst cpabaTeiBanus aBapuu M1, cekyHIT 1:20
187 Bpewmst Beiepxku nocie aBapuuM 1, MUHYT char 1:60
188 Bpewms cpabateiBanus aBap. CurHana M1, cexyHn 1:30
189 Bpewmst BeInepkKH MOCie aBap. CUrHajla, MUHYT 1:60
190 Bbroxuposka Bkirouenust M1 mocie 0 — mer,
MOBTOPSIOIINXCS aBApUI B TEUEHHUE Yaca 1—na
191 KomnyecTBO MOBTOPSIFOIIUXCS MTOAPSIT aBAPHUIL B {30

yac i cpabatbiBaHNs OTOKUPOBKHU M1
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192 | 3amura ot Bpemst mpocTos, 4acoB 0:100 (0— OTKIIOYAET 3aLIUTY )
3aKJIMHUBAHUS
neuratens M1 Bpewmsi, Ha koTOopOe OyaeT
193 NP AJIUTETBHOM 3aIyIICH JBUTATEIH TIOCIIC 1:30
MpOCTOe MIPOCTOS, CEKYH/I
0 — HerT,
194 ITpoBepka 3aMbIkaHus (YTEUKH) Ha Kopiryc M1 - na
0 — He mpoBepsieTc,
195 KonTpons Temnepatyps! apurarens M1 | = PTC-tepmmcrop,
P PaTyph 2 — H.3. TEPMOKOHTAKT,
3 — H.0. TEPMOKOHTAKT
Bpems A cHPHATH3AHHH HPOX0KAe s . )
196 5 (TO) M int 0: 10000
0 — nmpsimoii myck (vu YIIIT Ha kaxxaoMm Hacoce),
197 BapuanT Bxmtouenus apurarens M2 1 — mepemenHbIil Mactep (¢ oqHuM obmum YIIIT),
2 — 3Be31a/TPEeyroIbHUK
0 — T T03-120A (m3mepsiembrii Tox 10 120A),
198 Tun naruka (rparcgopmatopa) roxa M2 1 — ¢ yHUGUIIMPOBAHHBIM TOKOBBIM BBIXOIOM SA
HuanazoH TpaHchopmaTopa Toka M2 ¢ . .
199 YHUDUIIUPOBAHHBIM BBIXOJOM SA, A > 10000 0,5:1000,0
200 Maxkcumanbhbiil TOok M2 (rieperpyska), A mnt 5:10000 0,5 : 1000,0
201 MunnuMansHBIH TOK M2 (Hemorpy3ka), A 0: 10000 0,0 :1000,0
202 | 3HaueHue nepekoca ¢az mo Toky M2 B % char 0: 20 (0 — oTkITIIOYAET MPOBEPKY)
203 Paspenraemoe koandecTBO myckoB M2 B yac char 0...50 (0 — oTKJIIOYAET ITPOBEPKY)
204 | BpeMs GIOKMPOBKH ITyCKOBOTO TOKa M2, ceKyH[T 1:90
205 Bpewmst cpabaTeiBanus aBapuu M2, ceKyH 1:20
206 Bpewmst Beinepkku nocie aBapun M2, MUHYT char 1:60
207 Bpewmst cpabaTeiBaHus aBap. curHaina M2, cekyHT 1:30
208 BpeMs BBIIEpKKH TOCTIE aBap. CUTHAIA, MUHYT 1:60
209 BnoxupoBka BkItoueHust M2 nocie 0 — mer,
MOBTOPSIFOIIUXCS aBAPHil B TCUCHHE Yaca 1 - na
210 KonnuecTBo MOBTOPSIOIUXCS MOAPST aBapuil B
yac AJs cpabaTbIiBaHUs OJOKUPOBKU M2 1...30
211 | 3ammta ot BpeMs pocTosi, 4acoBs 0:100 (0 orkmoyaer 3ammTy )
3aKJIMHUBAHUS
nBuratens M2 Bpewms, Ha koTOpoe OymeT
212 | Opu JUIMTEIBHOM | 3amyIleH JBUTATEh TOCTe 1:30
POCTOE MIPOCTOS, CEKYH/T
0 — mer,
213 ITpoBepka 3aMbpIKaHHS (YTEUKN) Ha Kopryc M2 |- m
0 — He nmpoBepsieTcs,
214 Koutposns Temnepatyps! ABuratens M2 I = PTC-tepmmcrop,
p PatTypel I 2 — H.3. TEPMOKOHTAKT,
3 — H.0. TEePMOKOHTAKT
Bpemst A cHPHATAH3 A HHH APOXOKAe st . i
215 5 TO}M2 int 0: 10000
0 — nmpsimoii myck (v YIIIT Ha kaxxaoMm Hacoce),
216 BapuanT Bxmouenus asurareis M3 1 — mepemenHbIil Mactep (¢ ogHuM obmum YIIIT),
2 — 3Be3Ja/TPEeyroIbHUK
217 Tun natunka (tpaschopmatopa) Toka M3 0 — tunt TO3-120A (u3mepsiemblii Tok 10 120A),

1 — ¢ yHH(UIMPOBAHHBIM TOKOBBIM BBIXOJOM SA
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218 Huana3oH TpaHchopmaTopa Toka M3 ¢ 510000 0.5 : 1000.0
YHU(PHUIIUTPOBAHHBIM BBIXOIOM SA, A .
219 | MakcuManbHBI ToKk M3 (mieperpyska), A nt 5:10000 0,5:1000,0
220 MuHumaabHbIi TOK M3 (Hemorpyska), A 0: 10000 0,0 : 1000,0
221 3HaveHue nepekoca a3 mo Toky M3 B % char 0: 20 (0 — oTk;TIOYAET MMPOBEPKY)
222 | Pa3zpemaeMoe KOJIMUECTBO MyckoB M3 B yac char 0...50 (0 — oTkITIOUAET TPOBEPKY)
223 Bpewmst 6510kpoBKH ITyCKOBOTO TOKa M3, cekyHA 1:90
224 | Bpems cpabaTteiBanus aBapuu M3, cekyHn 1:20
225 Bpewms Beinepxkku nocie aBapun M3, MUHYT char 1:60
226 Bpewmst cpabaTeiBanus aBap. curHaina M3, cekyHn 1:30
227 Bpewmst BeInepKKH MOCTIE aBap. CUrHaja , MUHYT 1:60
208 Broxuposka BxroueHust M3 mocie 0 —mer,
MOBTOPSIOIIMXCS aBapuil B TeUEHHE Yaca 1 - na
KonnuecTBo MOBTOPSIIOIIMXCS MOAPSI aBAPUIL B
229 1...30
yac 17151 cpabaTeiBaHUs OJIOKUPOBKH M3
230 | 3awmra ot Bpemst TpocTos, 4acos 0:100 (0 - orkimroyaer 3ammry )
3aKJIMHUBAHUS
neuratens M3 Bpewms, Ha koTopoe Oyaet
231 IIPpU JJIATEIIbLHOM 3aIyIIeH JBUTATEIh MOCIIe 1:30
pocToe IIPOCTOS, CEKYH/I
0 — mer,
232 IMposepka 3ambikanus (yTeuku) Ha kopryc M3 |- na
0 — He mpoBepsieTcs,
233 Kountpoins Temnepatypsl gsuratens M3 I = PTC-repmmcrop,
2 — H.3. TEPMOKOHTAKT,
3 — H.0. TEePMOKOHTAKT
234 f 5 f TOYM3 int 0: 10000
0 — GSM-mogem (AT-koMaHIBI),
235 | BwiGop mpoToOKOIa CBI3U 1 — Modbus RTU,
2 — Modbus ASCII
0 —2400, 6~ 56000,
1 —4800,
29600 7 - 57600,
236 CkopocThb nepeaaun, OuT/cex. ’ 8 — 115200,
3 - 14400,
9 — 128000,
419200, 10 - 256000
5 —38400,
237 but gaHabBIx 7,8
0 — none (He MpoBepsIeTCS),
238 YeTHOCTH 1 — odd (HeueTHBII),
2 — even (4ETHBII)
239 Cron-6ur 1,2
240 Anpec ycTpolicTBa B CETH char 1:247
241 MaxcuManbHbIi ceTeBOH TaiiMayT (CoelMHEHUE 110 int 0 600
Modbus), cexyH
242 HeticTBue npu TaliMayte coenquueHust mo Modbus (1) — HHHETO HE TIPCATIPHHUMATE,
— aBapus 10 TaliMayTy.
N 0 — Her,
243 3azaeiicTBOBATh Iepeaady sms IIpy aBapHsix |- na
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244 11 wimm 12 uudp, 0...9
Howmep Tenedona dopmaT HoMepa: +X (XXX) XXX-XX-XX
D1 ...DI12 COTOBOM CBSI3U, HA KOTOPBIH ITo ymomyanuto kon rocynapcrsa: +7 (PD)
] OYAyT OTIPABISATHCS SMS
255 ITpu ucnonszoBarnu 11-3HaYHOTO HOMEpPA B TUCHKY
D12(255) Heob6xomumo 3anucath 3Had. 10 (0x0Ah)
256 NnentudukanmonHoe nMs
npubopa mpu OTIIPABKE SMS, 12 cumBonoB tuma char (0x20h...0xFFh),
- NI ...NI2 .
10 YMOJIYAHUIO YCTAHOBIIEHO cootBetcTByeT koauposke UNICODE 16 Bit
267 «III1Y Onukc-001»
268 Bxitouenune pyHkImm 0 — Her,
ABTOPACCHUIKHU SMS 1-na
bur
0 BOCKPECCHBE
1 IOHENEIbHUK
A JHu Heslenu, B KOTOpbIe 2 BTOPHHUK
269 p;;cTCObIIVJIITaH:&CsKg g OyayT pacChUIATCS SmS C 3 cpena 0 — cHars,
HOKA3A HISIMI MMOKA3aHUSIMU CUETUHKOB 4 qeTBepr | — yCTAHOBHTH
CYETUUKOB 5 MATHULIA
6 cybboTta
7 -
Bpewmst oripaBku sms ¢
270 MOKa3aHUSIMHU CUETUHUKOB, 0:23
YJachl
char
Bpems otipaBku sms ¢
271 NOKa3aHUSIMH CUETYHNKOB, 0:59
MHHYThI
272 Bxirouenue TaitmMepa char 0 — orkmroueH, 1 — BKITIOUCH
B 1 — yauBepcanpHoe pene K8,
273 bIXOHOE peic, yTpaBIACMOe char 2 — yHuBepcanbHoe peie K9,
JIAHHBIM TaliMepOM
3 — yauBepcanbHoe pere K10
bur
0 BOCKPECCHBE
1 MOHEACITHLHUK
0 . 2 BTOPHHUK
eIIeNbHBIII
274 et I JHu Henenu 3 cpena 0 — cHATE,
4 4eTBEpr 1 — ycraHOBUTH
5 MSTHULIA
6 cybboTta
7 -
275 BpeMs BkITIOUeHNS, Yachl char 0:23
276 BpeMs BKITIOUEHUS, MUHYTHI char 0:59
277 BpeMst oTKTIOUeHUSI, Yachl char 0:23
278 Bpewmst oTkiII04eHN S, MUHY THI char 0:59
279 - N .
285 Henenbrprii TafiMep 2 (aHamornyeH Taimepy 1)
286 — G .
202 Henenpusrii Taiimep 3 (ananorudeH taiimepy 1)
293 - N .
300 Henenpubrii Taiimep 4 (aHaiorndeH taiimepy 1)
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301 IMepnoa usmepeHus pacxoaa BOAbI, CEKYH char

5:180

302 BximroueHue/oTkITIOUeHNE 3BYKOBBIX curHaioB MK4

0 — OTKJIIOYUTH CUTHAJIBI,
1 — BKIIFOYHTH CUTHAJIBI

303 Talimep aBapUIHOTO OTKJIIOUEHUS, MUHYT char 0:240
304 BpewMst uepenoBaHms HACOCOB, YACOB char 1:200
305 | Tum nuraromei cetu char 0 — omHOda3Has, 1 — TpexdazHas

306-

399 Pezeps

3amuch B perucTphl mponsBoautcs komanmoi 06h (Write Single Register)

B CJIydac yCIICHIHOT'O BBIITOJITHCHH A (bYHKLII/II/I OTBETHOC COO6IJ.[€HI/I€ UACHTUYHO 3aIIpocCy.
HpI/I MOTNBITKE 3aMMCU 3HAYEHUM BHE OOIMYCTUMOI'O JUaria3oHa, 6YILCH 3allMCaHO MHUHUMAJIBbHOC UJIN MAaKCUMAJIBHOC

3HAYCHUEC 3TOT'O AHUAIla30HA.

Ytenwne 3 peructpos ¢ agpeca 101.

3anpoc RTU OtBer RTU
Haszparne moss (Hex) Haszpauune nois (Hex)
Anpec 01 Anpec 01
DyHKIUS 03 DyHKLHUS 03
HauanpHbIi agpec cTapinii 00 CyeTunk OalT 06
HauansHbIil agpec Miaaamun 65 Hanusle peructpa 101 crapmmii 00
KonmuecTBo perucTpos crapiimii 00 Hannsie peructpa 101 mmagmmii 00
KomanuecTBO perucTpoB Mitaaimmmii 03 Hannsie perucrpa 102 crapmit 00
CRC 15 D4 Hannsie peructpa 102 muammmii 00
Hannsie perucrpa 103 crapmmii 01
Hanusle peructpa 103 mmagmmii 90
CRC 20 89
3anpoc ASCII OTtBet ASCII
Haszpanmne nong (Hex) Haszpanne nong (Hex)
Hauyajo xaapa (:) 3A Hauyaso xaapa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 33 DyHKIUS 30 33
HavanpHblii anpec crapimit 30 30 CueTynk 6aiT 30 36
HauansHbIil agpec Miaaamun 36 35 Hanusle peructpa 101 crapmmii 30 30
KonnuecTBo perucTpos crapuinii 30 30 Hannsle peructpa 101 muagmmii 30 30
KoanuecTBO perucTpoB Mitaaimmmii 3033 Hannsie perucrpa 102 crapmit 30 30
LRC 39 34 Hanusle peructpa 102 mmagmmii 30 30
Komnern kagpa (CR+LF) 0D 0A Hannelie peructpa 103 crapmmit 30 31
Hanusle peructpa 103 mmagmmii 39 30
LRC 36 35
Konern kagpa (CR+LF) 0D 0A
3ammch peructpa 1o amapecy 108.
HopwmanbHelif 0OTBET KOHTpOJIEpa OBTOPSIET 3aIIPOC.
3anpoc RTU OtBer RTU
Haszparme mois (Hex) Haszpanne mosis (Hex)
Anpec 01 Anpec 01
DyHK1IUA 06 DyHKIUA 06
HayvanpHblil anpec crapimit 00 HayvanpHblil anpec crapimit 00
HauanpHbIi agpec Myta i 6C HauanpHsIi agpec Myta i 6C
Janusle peructpa 108 crapmmii 00 Janusle peructpa 108 crapmmii 00
Hanusie peructpa 108 muragmmii 0A Hanusie peructpa 108 muragmmit 0A
CRC C9 DO CRC C9 DO
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3anpoc ASCII OtBetr ASCII

Haszparne moss (Hex) Haszpauwne nos (Hex)
Hauaio kazmpa (:) 3A Hauaso kazmpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 36 DyHKIUS 30 36
HauansHbIil agpec cTapiuii 30 30 HauansHblil agpec cTapiuii 30 30
HayvanpHblil anpec Miagmmii 3643 HayvanpHblil anpec Miagmmii 3643
Hannsie perucrpa 108 crapmit 30 30 Hannsie perucrpa 108 craprmit 30 30
Hanusle peructpa 108 mmagmmii 30 41 Hanusle peructpa 108 mmagmmii 30 41
LRC 38 33 LRC 38 33
Kownern kagpa (CR+LF) 0D 0A Kownern kagpa (CR+LF) 0D 0A

3amnucek HECKOJIBKUX PErUCTPOB HACTPOUMKHU Ipon3BoauTcst komaHaoi 10h (Write Multiple Registers)

JanHast pyHKIMS TTO3BOJISET 3aMKucaTh 10 64 16-Tu pa3psaaHbIX pErMCTPOB HACTpoOiiku. B ciydae ycnenrHoro
BBITNIOJIHEHUS (DYHKIIMM OTBETHOE COOOILEHNE COCTOUT U3 MEPBBIX 6 O6ailT 3ampoca. I1pu momnbITKe 3anMcy 3HAUEHUI
BHE JIOIIYCTUMOTO IMAINa30Ha, Oy/eH 3aIMMCAHO MUHIUMAJIBHOE WIM MAKCUMaJIbHOE 3HAYCHHUE ITOTO TUATIA30HA.

3ammchk 5 peructpos ¢ aapeca 101(3uavenus 0, 0, 400, 300, 10).

3anpoc RTU OtBer RTU

Haspanne nojis (Hex) Haszpanne mojia (Hex)
Anpec 01 Anpec 01
DyHKIUS 10 DyHK1MA 10
HauansHblil agpec cTapiuii 00 HauansHblil agpec cTapiuii 00
HayvanpHblil anpec Miaagmmii 65 HayvanpHblil anpec Miagmmii 65
KomnuecTBO perucTpoB crapimii 00 KomnuecTBO perucTpoB crapimii 00
KonuuecTBo peructpoB Mitaammii 05 KonuuecTBo peructpoB miaammii 05
KomnmuectBo 6aiT B perucrpax 0A CRC 10 15
Hannsie perucrpa 101 crapmmit 00
Hannsie peructpa 101 muammmii 00
Hannsie perucrpa 102 crapmmii 00
Hanuble peructpa 102 mmagmmii 00
Hannsle perucrpa 103 crapmii 01
Hannsie peructpa 103 muragmmit 90
Janusle peructpa 104 crapmmii 01
Hannsie peructpa 104 mmagmmii 2C
Hannsie perucrpa 105 crapmit 00
Hannsle peructpa 105 muammmii 0A
CRC ES5 63
3anpoc ASCII OtBet ASCII

Haszparne moss (Hex) Haszpauune nos (Hex)
Hauaio kazmpa (:) 3A Hauaso kazmpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 3130 DyHKIUS 3130
HauansHbIil agpec cTapiuii 30 30 HauansHblil agpec cTapiuii 30 30
HayvanpHblil anpec Miaagmmii 36 35 HayvanpHblil anpec Miaagmmii 36 35
KomnuecTBO perucTpoB crapimii 30 30 KomnuecTBO perucTpoB crapimii 30 30
KonuuecTBo peructpoB Mitaammii 30 35 KonuyectBo peructpoB miaammii 30 35
KomnmuectBo 6aiiT B perucrpax 30 41 LRC 38 35
Hannsre perucrpa 101 crapmii 30 30 Konern kagpa (CR+LF) 0D 0A
Hannsie peructpa 101 muammmii 30 30
Hannsie perucrpa 102 crapmmii 30 30
Hanuble peructpa 102 mmagmmii 30 30
Hannsle perucrpa 103 crapmmii 30 31
Hannsie peructpa 103 muragmmit 39 30
Janusle peructpa 104 crapmmii 30 31
Hannsie peructpa 104 mmagmmii 3243
Hannsie perucrpa 105 crapmit 30 30
Hannsie peructpa 105 muammmii 30 41
LRC 42 33
Komnern kagpa (CR+LF) 0D 0A
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3.4 Pecucmpot umenusn oannvix oowvekma (Input Register).

Urenue peructpos npoussoautcst komanaoi 04 (Read Input Register).

JaHHasg GyHKUMA TO3BOJIAET MONYYUTDh IBOUYHOE CONEPKUMOE 16-TH pa3psAHBIX PErHMCTPOB aIpecyeMOro
KOHTpoJUIepa. AJpecaliusi MO3BOJSET MOMYYUTh 34 KaXIblid 3ampoc mo 125 peructpos. llupoxoBemaTenbHbII
PEXXUM HE TOIYCKAETCH.

AJpecyeMbIii KOHTPOJUIEp TIIOCBIJIAET B OTBETE CBOH ajapec, KOJ BBIMOJIHEHHOW (QYyHKIUH W
uHpopMaonHoe mnoine. MubopmannonHoe nojie conepxuT 2 6aiiTa, ONMUCHIBAIOLIMX KOJIMYECTBO BO3BPALIAEMbIX
GaiT maHHBIX. JIMHA KaXIoro perucrpa naHHbIX — 2 Oaifta. [lepBrIii 6aHT JaHHBIX B IMOCBHUIKE SIBIISETCS CTAPIINM
baiitoM perucrtpa, Bropoii — miammuM. C anpeca 500 (01F4h) naxogurcs xxypHan aBapuii craHuuu. KommdectBo
3anmceit — 20 (20*17 = 340 peructpos, 680 6aiiT TaHHBIX).

3anuch CONEPXKUT MOJISL: KO aBapuy, AaTa, Mecsl, ToJl, 4ac, MUH, 3HAUYEHUH CPeIHEero ToKa JABHUraTesei
(WM TOKW aBapUHHOTO JBUTATENIS) M HAIPSDKEHUs MO (a3amM Ha MOMEHT aBapuu U BpeMs cOpoca aBapuu (HYJIH,
€CITU aBapwsl elle He cOpoIleHa).
3amucu pacrojlaratoTcsi B XPOHOJIOTMYECKOM IIOpPSiIKE, HauMHas C TocjenHel o BpemeHM aBapuu. [lpu
BO3HUKHOBEHUM OYEpEIHOM aBapuM IPOMCXOAMT CIBUI BHM3 Ha OAHY 3amuch. IlocrmenHsas aBapus Bcerga
HAXOJUTC B IIEPBOM 3aIIUCH.

Anpec Ha3sBanune Onucanne
out
0 JBuratenp M1 1: Bk, 0: Otk
1 Jsuratenp M2 1: Bxi, 0: OTka
2 Jsuratenr M3 1: Bk, 0: Otk
3 Memanka (KJamaH aj’paiim) 1: BxurroueHo (T. uTeHue)
4 YcTpoiCTBO MIIABHOT'O MyCKa 1: BkirroueHo (T. uTeHue)
400 VYmpasnenune 5 Pene yauBepcanpnoe K8 1: BxirroueHno
(YTeHME U 3aIHCh) 6 Pene ynuBepcaipHoe K9 1: BximroueHo
7 Perre yauBepcansHoe K10 1: BxirroueHo
8 Cb6poc aBapuu 1: komanga copoca
9 Co6poc (mrepe3arpyska) MK4 1: koMaHga copoca
A ITocranoBka 00beKTa Ha OXpaHy | l: KOMaHAA IOCTAHOBKHU
B CHsiTue 00BEKTa C OXpaHbI 1: KOMaH/a CHATHUS
C-F Peseps

Ilpumeyanne — TaHHBIN peructp ayOaupyeT GyHKINUN YIIPaBIEHUs, ONTMCaHHbIe B paszzene 3.1 «UTeHue u 3amuch
COCTOSIHUSI TUCKPETHBIX BBIXOZOBY». YTPABISTh HATPY3KOH BO3MOXKHO KaK YTCHHEM U 3aIIHChI0 OUTOBBIX
peructpos 1o aapecy 000 — 011 (pynxius 01 u 05), Tak 1 YTEHUEM U 3aIIHCBIO OTHOTO peructpa no aapecy 400.

401 Pexxum paboter MK4 (1) iytmoe (MeCTHoeu) YHpaBJICHHC
: ABTOMATUYECKUI peXUM
0: pabora MK4 nmpuocranosieHa,
1:  mmarnmocruka MK4 nociie nogayu muTaHus,
2: maysa [ocje nojaavu muTaHus,
3:  pyudHoe ympasneHne Hacocamu KHomkamu «Ilyck» u «Ctomy,
4.  ympasieHue HacocaMu KomaHaamu oT I1K,
5:  oxwupaHue curHaia «BaemHee ynpasienue»(E.Run),
6:  OoXMIaHUE HATIOJIHEHMS 0 cpabaThIBaHUs OOIIETO JATYMKA CYXOro X0/a,
7:  OXyJaHVE HATIOIHEHUS eMKOCTH JI0 YPOBHEH BKIIIOUSHHS HACOCOB,
8:  ONOpOXXHEHHE eMKOCTH IO 3aJaHHOMY allTOPUTMY,
402 Cocrosnue MK4 9:  aBapwitHBIN OCTaHOB,
10: oxwunaHue cHATHS curHana BHewHss aBapus (E.Error),
11: pexuM ymameHHOW TUAaTHOCTHKH U HaCTpOUKH 1mo RS-485,
12: aBapuiiHbIi pexxuM paOoThI MPU OTKA3€ aHAJIOTOBBIX JATUYHKOB,
13: aBapwuitHBII peskuM pabOTHI MO curHaITy BHelmHss aBapus (E.Error),
14: aBapuitHbIi pexxuM paboThI MPU NEPETUBE,
15: oxumaHwe HaIOJTHEHHS Oaka J0 YpOBHA 1,
16: OsxumaHue OOPOKHEHUSI eMKOCTH. Bce HACOChI OTKITIOUEHBI.
17: HamonHeHne eMKOCTH I10 3aJAHHOMY aJITOPUTMY.
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403

CocrosHue
nsuratens M1

404

CocrosHue
nsuratens M2

405

CocrosHue
nBuratens M3

NN N B WN = O

: ABUTATEJIb OCTAHOBIICH,

: IpOBEpKa apaMeTPOB Iepe]l 3allyCKOM JIBUTATENs,

: 3aIlyCK JIBUraTes Ha BpeMsi OJIOKMPOBKH ITyCKOBOT'O TOKa,
: pabora (mpsimoii myck, YIIII, 3Be31a/TpeyrojbHuK),

: aBapwsi, IBUTATEJIb OCTAHOBJIEH,

: IOATOTOBKA K PEKUMY aHTH3aKJIMHUBAHUS,

: KPaTKOBPEMEHHBIN 3aITycK (PeXXUM aHTHU3aKIMHUBAHMS),

: B peMOHTE (3aIlyCK HEBO3MOKEH)

406

CocTosiHUE MeIaaKu
(xTamaHa a’pariym)

DN B WN = O

: HE UCIIOJIb3YETCH,
. OTKIIIOYEHA,

. BKJIIIOUCHA,

: OTKIIFOYCHA Ha 3aJaHHOE BPEeMsI,

: BKJIFOUCHA Ha 3aJ]aHHOE BpeMsl,

. OJKHJAHUE OTKJIIOYEHHUS BCEX HACOCOB

407

CocrosiHHME yCTpOiicTBa
IJIABHOTO ITyCKa

DN WND—=O

: HE UCIIONB3YeTCs,
: OKHJaHNe KOMaH/IBI 3aITyCcKa,
! 3aIyCK TEKYILIEro Hacoca,

: aBapus,

: pabota YIIII 3abmokupoBana,
: TIOTIBITKH cOpoca aBapuu

408

CocrosiHME OXpaHHOH
CHTHAJIN3aIIN

DN A WN—O

: OTKJIIOUEHA B YCTAHOBOYHOM MeHI0 MK4

: IOCTaBJICHA HAa OXPaHy

: OXHUIaHue cpabaThIBAHMS JATYNKA JIBEPH (IIPU TTOCTAHOBKE HA OXPaHY)
. HeCAaHKIIMOHUPOBAHHBIN JOCTYIT

I CHSITA C OXpaHBI

: OKHJaHUE BBOJA MTAPOJIS IS CHATHS ¢ OXpaHbI (20 CEeKyHIT TTOCe

OTKPBITUA ABEPU, 3ATEM — HCC&HKL[I/IOHPIpOBaHHLIﬁ ,Z[OCTyrI)

409

Cocrosuue
JIMCKPETHBIX BXOJIOB

our

Huckpetssit Bxon DI.1

HuckpetHsiii Bxon DI.2

Huckpetnbiit Bxox DI.3

HuckpetHbiii Bxon DI1.4

HuckpetHsiit Bxon DI1.5

HuckpetHbiii Bxon DI.6 0: pa3oMKHYT

HuckpetHblii Bxoa DI.7 1: 3aMKHYT

Huckpetnbrit Bxom DI.8

Huckpetnsiit Bxog DI.9

O | X[ || |—O

Huckpetnsrit Bxog DI.10

—_
o

Huckpernsriit Bxox DI.11

11-15

Peseps

410

ABapuitHbIl cCUTHAI
CTaHIUU

our

Curnan HCUCIIPABHOCTH aHAJIOT'OBOI'O BXO4da4 1

Curnan HCUCIIPABHOCTH aHAJIOI'OBOI'O BXO4d4 2 0: Her aBameHoro

CurHan moBBIICHUS HaIpsHHKECHUA CUTHaJIa

CurHan oOHMWKEHUS HaAMPsHKCHUA

Curnan nepexkoca (a3 10 HANPSKEHUIO 11 ectb aBapuiinbIii

DNl W[~ O

- CUrHal
Curnan OTCYTCTBHS MUTAIOIIUX HAITPSXKEHUN

?
—
W

Peseps

411

ABapHiiHbIe CUTHAIBI
nBurarens M1

our

Cursa moBbIIIeHNs TOKa ABuratens M1

CurHaJ moHMmXeHus Toka asurartens M1 0: HeT aBapHItHOTO

CurHaJ nepekoca ¢a3 1o Toxy asurartens M1 CUTHaJa

ABapuiiHblii curHan Hacoca M1

CurHai o 3aMbIKaHUH (yTeuke) Ha Kopryc M1 11 ectb aBapuiinblii

N[ |WIN[—|O

CUTHAJ
Ileperpes aurarens M1

CIJ'\
p—
[0

Peseps
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our
0 CurHan noBBILIICHUS TOKA ABUraTens M2
1 CursaJ oHM)XeHUs TOKa aBuratens M2 0: HeT aBapHitHOTO
412 ABapuilHbIE CUTHAIIBI 2 Curnain nepekoca (a3 o Toxy asurarens M2 CUTHAJIA
nsurarens M2 3 ABapuiiHblii curHan Hacoca M2
4 CHrHa 0 3aMbIKaHNH (yTeuke) Ha Kopryc M2 | 1+ €CTb aBapUiHblil
CHUTHAI
5 Ileperpes nBuratenst M2
6-15 | Pesepn
our
0 Cursas moBbIILIEHNS TOKA ABUATaTess M3
1 Cursas IoHMKeHUs ToKa asurateiast M3 0: HeT aBAPHITHOTO
413 ABapHiiHbIe CUTHAIIBI 2 Curnan niepekoca (a3 1mo Toky asurateirss M3 CHUTHAaJIa
nsuraress M3 3 ABapuitHblii cursan Hacoca M3
4 CHrHa 0 3aMbIKaHAM (yTeuke) Ha Kopryc M3 | 1+ €CTb aBapuitHblil
CHTHAJI
) Ileperpes nuratens M3
6-15 | Pesepn

IMpumeuanue — peructpsl 409-413 nyOomupyroT QyHKIIMIO UTEHUS TUCKPETHBIX BXOJIOB, OMIMCAHHYIO B pasuerne 3.2
«YTeHue COCTOSIHUS TUCKPETHBIX BXOAOB». BO3MOXKHO KaK YT€HHE OMHOYHBIX OMTOBBIX PETUCTPOB M0 aapecam S0
— 87 (byakmus 02), Tak ¥ ITCHUE OTHOTO MITH HECKOIBKUX PErUCcTpoB 10 aapecy 409...413 (pyukius 04).

00:
01:
02:

HET aBapHH,
HeNpaBUIIbHOE YepeioBaHue (a3 uim HanpspkeHue ofgHol u3 daz <5S0B,
TIOBBIIICHUE HAINPSDKEHNUS BBIIIE 33aHHOM yCTaBKH,

03: moHWXeHNe HaNPsHKEHUS BBIIIE 33JaHHON YCTaBKH,
04: mepexoc (a3 110 HaNPSHKESHUIO,
05: BHemHss aBapust (cpabotan Bxox E.Error),
414 Kon obmeii 06: BHyTpeHHss aBapust MK4 (HeT cBsI3u C N3MEPUTENBHBIM MOYJIEM),
aBapUU CTAHLIUU 07: oTKa3 4acoB peanbHOr0 BPEMEHH,
08: 60KkMpOBaHbI (M/UIM B PEMOHTE) BCE HACOCHI,
09: Taiimayt coegnnenns ¢ I1K (ITJIK) mo RS-485,
10: otka3 ananorosoro aarunka dP1 u/unmu dP2,
11: aBapuiiHbIi ypoBeHb (IIepeauB),
12: mpeBblIIeHNE BPEMEHH MTPOIOJKUTEIBHOCTU PabOTHI,
13: mpekpaieHue moaady MUTaHHS.
Kox aBapun 00: mer aBapuu,
415 neuratens M1 01: moBsIIIEHHE TOKA BBILIE 33AaHHOH yCTaBKH (TleperpysKa),
02: moHIKEHHE TOKA BBIIIE 3aJaHHON YCTaBKH (HEIOTPy3Ka),
03: mepekoc ¢a3 1o Toxy,
416 Kox aBapun 04: nBurarens OJIOKMPOBAH M3-3a YACTBIX aBapHi,
asuratenst M2 05: mpeBBbIIeHO KOIMYECTBO IMYCKOB B 4ac,
06: aBapuiiHbI1 cUTHAI C Hacoca,
07: 3ampIkanue (yTeuka) Ha KOPITyC,
417 Koz asapun 08: meperpeB aBHUTaTEN,
nBuratens M3 )
09: HencnpaBHOCTH TepMOAaTIHKa (OOPHIB HIIM KOPOTKOE 3aMBIKaHHUE)
418 Kon aBapun 00: Het aBapum,
VIIII 01: ycTpoiicTBO IIIaBHOTO MyCKa BbIJANIO aBAPUHHBII CUTHAT
419 | Ocrasuieecst BpeMsi BBIIEPKKH ITPU OOIIIEH aBapHUH B CEKyHIAX.
420 | Ocrasuieecst BpeMsl BBIAEPKKY NpY aBapuu asuratens M1 B cekyHaax.
421 Ocrasuieecs BpeMs BbIIEP)KKU IIpU aBapuu asuratens M2 B cekyHIax 0: 10800
p sep P p yHI@AX. (mo 180 MuHYT)
422 | Ocrasuieecst BpeMsl BBIAEPKKY NpY aBapuu ABUratenst M3 B cekyHaax.
423 | Ocrasmreecs BpeMs BeIIepkku pu aBapun YIIIT B cekyHmax.
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424 | Kon npenynpexaeHus 1 0: HeT mpexynpexacHus,
1: mepenuB (ABapuiHBIN YPOBEHB),
425 | Kox mpemympexieHns 2 2: xoHGmHUKT 1Y (HeBepHO cpaboTa Kakoi-11bo AUCKPETHBIN JAaTUHK),
3: otka3s ananoroBoro aarauka dP1(ecnu pesepsHblit dP2),
426 Kot mpeynpesxienus 3 4: oTka3 AHA/IOrOBOTO 1aTYHKa dP2(ecnu pesepsHsiii dP1),
5: aBapus yCTPOWCTBA IJIABHOTO ITyCKa,
427 | Kon npenynpesenms 4 6 B YCTaHOBOMHOM MEHIO HEKOPPEKTHO 32/1atbl 3HAUCHHS YPOBHEH,
7: ob1muit «cyxoi» X0/l, €CIIU OH BBIOPAH B YCTAHOBOYHOM MEHIO,
8: HeooxomumocTs npoxoxaeHust TO Hacoca M1 (uctekio Bpems 1o TO),
428 | Kox npenynpexaeHus 5 9: HeoOxoauMOCTh IIpoxoxaeHns TO Hacoca M2 (uctekito Bpems 1o TO),
10: HEoOxoamMOocCTh poxokaerns TO Hacoca M3 (uctekio Bpems 1o TO),
429 | Koa nmpenynpexnenus 6 11: HecaHKIMOHUPOBAHHAKI J10CTYN (cpaboTana OXpaHHAs CUTHAIM3ALMS)
430 | Hanpspkenue daser A(L1), B
431 Hanpsoxkenne ¢aszer B(L2), B
. 0:3000 0,0:300,0
432 | Hanpsoxenue daser C(L3), B int
433 | Cpennee HanpspkeHue 1o ¢dazam, B
434 Ilepekoc o HampskeHnio, B 0:1000 0,0:100,0
435 | M1: Tok daszer A(L1), A
436 | M1: Tok da3zer C(L3), A it 0: 10000 0,0 :1000,0
in
437 | M1: Cpennuii Tok 1o azam A u C, A
438 M1: ITepexoc no Toxy, % 0:1000 0,0:100,0
439 | M2: Toxk ¢aszer A(L1), A
440 | M2: Tok ¢aszer C(L3), A it 0: 10000 0,0 : 1000,0
in
441 M2: Cpennuii Tok 110 ¢dazam A u C, A
442 | M2: ITepekoc o Toky, % 0: 1000 0,0:100,0
443 | M3: Toxk ¢a3et A(L1), A
444 | M3: Toxk ¢aszer C(L3), A it 0: 10000 0,0 : 1000,0
in
445 | M3: Cpennuii Tok 1o pazam A u C, A
446 Ma3: Ilepekoc mo Toky, % 0:1000 0,0:100,0
447 CocrosiHue aHamorosoro garunka dP1 0 — ucrpaseH, 1 — 06pHIB,
0...20mA (4...20mA) 2 — KOPOTKOE 3aMbIKaHHE.
448 | 3nauenue ananoroBoro natuuka dP1, (m)(6ap)(%s) it 0: 10000 0,00 : 100,00
in
449 3Hauenue aHajgorosoro gaturka dP1 B mA 0:2500 0,00 : 25,00
450 CocrosiHne anamorosoro garunka dP2 0 — ucrpaseH, | — 06pHIB,
0...20mA (4...20mA) 2 — KOPOTKOE 3aMBbIKaHHE.
451 3HayeHue aHajgoroporo aatunka dP2, (m)(6ap)(%) it 0: 10000 0,00 : 100,00
in
452 3HaueHue aHajgorosoro gaturka dP2 B mA 0:2500 0,00 : 25,00
453 JelficTBUTENHPHOE 3HAUEHUE YPOBHS BOJIBI C y‘IeTf})M [ITyOUHBI int 0 - 10000 0,00 : 100,00
KkoJioja (Mo aHaJIOTOBOMY AATYUKY), (M)(06ap)(%s)
0: mycToit 6ak
l: ypoBeHb OTKITIOUEHUS BCEX HACOCOB
454 | JuCKpeTHBIH YPOBEHb BOABI IO YCTABKAM JTATYMKOB 2: BKJTIOUEHHUE Hacoca |
3: BKJIIOUEHHE Hacoca 2
4: BKJIIOUYEHHE Hacoca 3
1: M1-M2-M3
455 Texyimas cxema BKIIOUEHUSI HACOCOB 2: M2-M3-M1
3: M3-M1-M2
456 Bpewms HapaboTku nBuratenss M1, yacos
i 0:65535
457 | KomuuecTBO ITyckoB asuratennss M1 int
458 | OcraBuieecst Bpems go npoxoxaeHus TO M1, yacos 0: 10000
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459

Bpewmst nHapaboTku nBuratenst M2, vacos

0:65535
460 KomnuuectBo nyckoB aBurarens M2
461 Ocragieecs Bpemst 10 nmpoxoxaeans TO M2, qacos it 0: 10000

in

462 | Bpems napaboTku aBurarens M3, yacos

0:65535
463 | KomuuecTBo mMycKoB aBuraTeirss M3
464 | Ocrapmeecst Bpems g0 npoxoxacHus TO M3, yacos 0: 10000
465 TBHICAYH M3 0:999
466 COTHHM M3 0:999
467 CueTamk Bozs! ¢ JIUTPBI int 0:999

HUMITYJIbCHBIM BBIXOJIOM
468 Pacxon Bobl, J/CEKyHIY 0: 65000
469 Pacxox Boapl, M3/uac 0: 65000 0,0 : 6500,0
470 C TeICIYH KBT 0:999
YETUHK

471 | 2JEKTPO3HEPIHUH C CcOTHU KBT int 0:999
472 MMITyThCHBIM BBIXOTOM [ o 0- 999
473 | CompoTuBieHHE IenH TepMoaaTunka asuratens M1, Om
474 ComnpoTHBIIeHHUE LIEMU TepMOaTurKa apurarens M2, Om int 0:10000
475 | ComnpoTHBICHHUE LIETH TepMOIaTINKa nBUTaTeass M3, Om
476-
499 Pezeps

Kypnan aBapuii, 20 3anuceii, 20*17 = 340 perucrpos, 680 6aiiT 1aHHBIX.

3amnucek COMEPXKUT TMOJIS: KOJI aBapuu, J1aTa, MECsI, I'OJI, Yac, MUH, 3HAUYEHUN CPEHEro TOKa JBUTATENeH
(M TOKW aBapUIHOTO IBUTATENS) M HANPSDKEHUS 1Mo (azamM HAa MOMEHT aBapuu U BpeMsl cOpoca aBapuu (HYJH,
€CIIU aBapus elle He cOpolleHa). 3amucK pacronaraloTcs B XpOHOJIOTUUECKOM MOPSIJIKE, HAUMHAS C TIOCIIEHEN 110
BpeMeHH aBapud. [Ipy BOSHUKHOBEHMM OYEpEAHOW aBapWU MPOUCXOIUT CIBHUI BHU3 HA OJHY 3amuch. llocmemHsis
aBapusl BCerja HAXOUTCS B IIEPBOU 3aITUCH.

Kon aBapuu 3anmcaH ¢ yueToM UHIEKCOB 2X, 3X, 4x, 5x: 00 — mycras 3amucs, 1...19 — obmas asapus, 21...29 —
aBapus geuratens M1, 31...39 — apapus gsuratens M2, 41...49 — aBapus asuratens M3, 51...59 — aBapus ycrpoiicTa
riaBHoro mycka (YIIIT).
Konpl oOmieit aBapuu, aBapuu asurareneii M1...M3 u ycrpoiicTBa IJIaBHOrO IycKa NpPHBEAEHBI B ONUCAHHU
peructpoB 414 - 418.

Hanpuwmep,

¢dassl A u C aBapuiinoro neuratens. Tok ¢a3er B B aToM cityuae Oyet HyJIeBbIM.

ko 08: (0)-obmas aBapus, (8)-xox aBapuu 8:
Kkon 14: (1)-gBurarens M1, (4)-kox aBapuu 4:
Kox 25: (2)-auratens M2, (5)-kox aBapuu 5:
Kkon 37: (3)-aBurarens M3, (7)-kox aBapuu 7:
Kkon 41: (4)-gurarens M4, (1)-xox aBapuu 1:

«BbokupoBaHbl (M/HIH B PEMOHTE) BCE HACOCHD»,
«/lBuraresp OJIOKMPOBAH M3-32 YACTBIX aBaAPHI»,
«IIpeBBIIEHO KOMUYECTBO ITyCKOB B 4acy,
«3ambIkaHue (yTeuka) Ha KOpIycy,
«IToBbIlIEHNE TOKA BBIIIE 33JAHHON yCTaBKI,

Kkon 51: (5)-ycrpoiicTBo maBHOTO mycka, (1)-kox aBapuu 1: «YIIII BeIgamo aBapuiHBIN CHTHAIY.

[Tpu oOuieli aBapyu ¥ aBapuu YCTPOMCTBA IUIABHOTO ITyCKa B MOJISIX TOKOB OyIyT 3alMcaHbl 3HAUSHUs! CPETHUX
TokoB nBurareneit M1...M3. I1pu aBapusix nurareneit M1...M3 B 3Tu nosis OyayT 3amcaHbl 3HAYEHUST TOKOB
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Jlnana3oH

AOMYCTUMbBIX 3HAYEHU M

Anpec Ha3zBanmne
(Dec) Tun Jnanason PeanbHoe
nepeMeHHO#i IHAYCHHI 3HAYEHHE
0 —mycras 3anuch,  1...19 — obmas aBapust, 21...29 —aBapus M1,
>00 Kon asapu 31..39 — apapus M2, 41..49 —apapus M3,  51...59 — aapus VIIII
501 Yucio 1:31
char
502 Mecsig 1:12
Bpemst BOBHUKHOBEHUST
503 T'ox aBapuu int 2019 : 2100
(0 — mycras 3ammch)
504 Yacos 0:23
char
505 MunyT 0:59
Cpennnit TOK
506 el A Toxk daser A (L1), A
Cpennnit TOK
507 aBuratens M2, A
Cpennuit TOK int 0 : 4000 0,0 : 400,0
508 eI E, A Toxk daser C (L3), A
509 Hanpspkenne ¢assr A (L1), B
510 Hanpsokenne ¢aser B (L2), B
511 Hanpsoxerne dassr C (L3), B
512 Yucno 1:31
char
513 Mecsn 1:12
Bpewmst cOpoca aBapun
514 Ton (0 — aBapus MoKa He int 2017 : 2100
cOpoleHa)
515 Yacos 0:23
char
516 MunyT 0:59
517 — 533 3amuce Ne2
534 - 550 3ammce Ne3
551 - 567 3ammce Ned
568 — 584 3ammcek NoS
585 - 601 3amuce Ne6
602 - 618 3amnuce Ne7
619 - 635 3amuce Ne§
636 — 652 3amuce Ne9
653 - 669 3ammce Nel0
670 — 686 3ammce Nell
687 —-703 3ammce Nel2
704 — 720 3ammce Nel3
721 -737 3ammce Nel4
738 - 754 3ammcek Nel5
755 -1771 3ammce Nel6
772 - 788 3ammce Nel7
789 — 805 3ammce Nel8
806 — 822 3ammce Nel9
823 - 839 3ammce Ne20
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C anpeca 900 (384h) naxoautcst uHpopmaius o Bepcuu u gate I10.

Anpec Ha3zBanue Tun nepeMeHHOI 3HavyeHne
900 | Bepcus I1O int 100...1000 (168 = Bepcus 1.68)
901 Jenpb 0...31
char
902 Hara I1O Mecsu 0...12
903 lon int 2021...2100
Urenue 3 peructpos c anpeca 400 (0x0190h) (monyuennsie 3Hauenus 2, 0, 4).
3anpoc RTU OtBer RTU
Haszpanne nong (Hex) Haszpanmne nong (Hex)
Anpec 01 Anpec 01
DyHKIUS 04 DyHKIUS 04
HauaneHblil agpec cTapiuii 01 Cuerymnk OalT 06
HauanpHbril agpec Myaamui 90 Hannsie peructpa 400 craprmii 00
KomnuecTBO perncTpoB crapiimit 00 Hannsie peructpa 400 miragmmit 02
KomuuectBo peructpon mitaammii 03 Jaunnsie peructpa 401 crapmmit 00
CRC XX XX Hannsie peructpa 401 mmagmmii 00
Hannsle peructpa 402 crapmmii 00
Hannsie peructpa 402 miaammmii 04
CRC XX XX
3anpoc ASCII OtBetr ASCII
Haszparne moss (Hex) Haszpaune nos (Hex)
Hawuvano xagpa (:) 3A Hawuao xagpa (:) 3A
Anpec 30 31 Anpec 30 31
DyHKIUS 30 34 DyHKIUS 30 34
HauaneHblil agpec cTapiuii 30 31 Cuerynk OalT 3036
HauanpHbril agpec Mytaamumi 39 30 Hannsie peructpa 400 craprmii 30 30
KomnuecTBO perncTpoB crapimit 30 30 Hannsie peructpa 400 miragmmit 30 32
KonuuectBo peructpon mitaammii 3033 Haunusle peructpa 401 crapmmit 30 30
LRC XX XX Hannsie peructpa 401 mmagmmii 30 30
Konen kagpa (CR+LF) 0D OA | dannsle peructpa 402 crapmuii 30 30
Hannsie peructpa 402 maaammii 30 34
LRC XX XX
Koner kagpa (CR+LF) 0D 0A
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4. VckarounTebHbIE CHTYAIIMH

MK4 nomnepxuBaer cooOuieHus: nHGopMupoBaHus kimeHTa (Mactepa) Modbus 00 HCKITFOUMTENBHBIX
curyaumsix (Exception). dopmaT Bo3BpallaeMbIX I[AKETOB ITONHOCTBIO COOTBETCTBYeT IOKyMeHTy «Modbus
Application Protocol Specification vl.la». CooOmeHnss 00 HCKITIOYUTEIBHBIX CHUTYAllUsIX BO3HUKAIOT TOJBKO Ha
3aIpOCkl, aAPECOBAHHbIC TAHHOMY YCTPOUCTBY ¢ paBwibHbIM 3HaueHneM LRC wm CRC nakera.

Ko
A HazBanmue Onucanue
OLIHOKH
Bo3HuKaeT TOIBKO IIPH 3aIIpoce C HOMEPOM KOMaH/IbI,
01 HenopnepxxuBaemas koMaHaa

KOTOPYIO He IOIEPXKUBAET JTAHHOE YCTPOICTBO.

BozHuKaeT TOJIBKO MpH 3aMpoce ¢ aIPECOM JAHHBIX, KOTOPBIX
02 HenoaaepxuBaeMblii aapec JaHHBIX | HET B TAOJIMI[AX COOTBETCTBHS MeX 1y aapecamu Modbus u
BHYTpPEHHEN NMaMsThIO YCTPOUCTBA

B 3aIIpoCce COACPIKUTCA 3HAYCHUSA HEAOITYCTUMBIC JI CEPBEPA.

03 HesepHoe KoIu4ecTBO TaHHBIX
Hamnpumep, 3anmpoc konndecTBa peructpos 6omee uyem 120.

Korma xoHTpomiep oOHapyXuBaeT OJHY MX OTHX OIIMOOK, OH IIOCHUIA€T OTBETHOE COOOILIEHHUE,
cozepxamiee agpec, Ko (YHKLIHH, KOX OIIMOKM M KOHTPOJBHYIO cyMMy. JIns yka3zaHHS Ha TO, YTO OTBETHOE
COOOIIeHHE — 3TO YBeIOMIIeHHE 00 OIIMOKe, CTapIInii OUT MoJd KoAa PyHKIUHN yCTaHABITUBAETCS B 1.

3anpoc RTU
Crapmmit Mumagmmi Crapmuii Gaiit Moragmmia
Anpec DyHKIHSA OauT OauT P 0alT uncna CRC
YHCIIa SYeeK
aapeca ampeca sTUeeK
01 03 00 12 00 06 65 CD

DTOT 3ampoc TpedyeT oT ycrpolicTBa ¢ anpecoM 01 maHHbIX 6 peructpoB c anapeca 18. Ho, Hampumep, 310
YCTPOUCTBO MMeeT MakcuMalbHBIN agapec 0x0016, a 3amparmmBaeMoe KOJIMYECTBO MAHHBIX IPEBBIIIACT AHAIIa30H
azpeca U sBJseTcs olMO0YHbIM. COOTBETCTBEHHO, OyIeT CrEHEpUPOBAHO CIIEYIOIIee OTBETHOE COOOIIEHHE:

OtBer RTU
Ampec oy Kox uckmrountenbHoOI CRC
CUTYaIIH
01 83 03 XX XX

3HayeHUE B IIOJIE q)yHKHI/II/I PAaBHO OPUTIHHAJIBHOMY 3HAYUCHHUIO C YCTAHOBJICHHBIM B C€IWHHUIY CTapIInM
OUTOM. KO,I[ HUCKJIIOUUTEIIbHOM CUTyallnun 03 YKa3bIBA€T HA OIIMOOYHOE KOJHUYECTBO JaHHBIX.

0x83 000011

5. 3anep:kku MexKAy NaKeTaMu

BpemeHHbIE 3aIepIKKH MEXIY MTAKETAMH M CHMBOJIAMH [TAKETOB IOJHOCTBIO COOTBETCTBYIOT «Modbus over
Serial Line Specification & Implementation guideV1.0».

B ASCII-pexxume cooOrenre HaunHaeTcst ¢ cumBosia "neoeroune” (“:”ASCII, 3A hex), u 3akaHuuBaeTcs
cumBonamu "BosBpat kaperku/IlepeBon crpoku” (CR/LF, ASCII 0D u 0A hex). OnpamuBaeMble yCTpOUCTBA B
CEeTH HENpPEPBIBHO OTCIESKMBAIOT cHMMBON '"mBoerouwne". Ilocme Hero HauMHAaeTcs NpHEM Tejla COOOIEHHS 10
cumBoiioB CR/LF. WHTepBanmbl Mexay cuUMBOJIaMu MOTYT ObiTh g0 1 cekyHael. Ecnmu wmHTepBan Oosblie,
MPUHUMAOIIEE YCTPOHUCTBO CUUTAET 3TO OIIMOKON M UTHOPUPYET COOOIIICHHE.

B RTU-pexume coobineHre HAUMHACTCS ¢ MHTEPBaa THIINHBI, PABHOTO BPEMEHHU Tepeaun 3.5 CHMBOJIOB
MpU TaHHOM CKOPOCTHU TMepeladyu B CeTU. 3aTeM IEPBBIM CUMBOJIOM IEpPENaeTcs agpec YCTPOMCTBA M OCTabHBIE
OaiTeI makeTa. MeXay CHMBOJIAMHU OJTHOTO TTaKeTa MOXET OBITh 3aJiepKKa JIMHHON HE 00Jiee MoJIyTopa CUMBOJIOB.
Mex iy makeramu JIOJDKHA OBITh 3a/IepKKa He MeHee 3,5 cMMBOJIOB. PekoMeH TyeTcst HauaTh NepeaaBaTh CIIeAy O
MMakeT He paHee 4yeM uepe3 4,5 CHMBOJA IIOCIE TOJIYYCHHS IIOCIEIHEr0 OWuTa MpeabIAyIero makera. Ecimm B
UHTepBalie Mexay 1,5 cuMmBonamMu U 3,5 CUMBOJIAMHU TOCIIE€ MPUXOJa IMOCIEIHEr0 CUMBOJA, MPUXOIUT MEPBBIN
CHMBOJI CJICMYIOIIETO MaKeTa, COpachIBAarOTCS 00a MmaKera.

KommerTapuii: 3a4epKka JIIHHHOH B CHMBOJT - 9TO BpeMs HeOOXOQHMOE, JUI1 TOIO YTOOBI rmepenars § OUT JaHHBIX
TIpH JAHHOH CKOPOCTH IIEPEAAYH H NAPAMETPAX COCAHHEHHA.
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MakeT Ma MakeT o2

> [ - »
Makz. 1.5 MuHKMM. 3.5 cumBana
CUMBONA Pekam. 4.5 cumsona

PexomMenayemble 3a/iep:kKu Mexay nakeramu ais pe:xkuma RTU

. MunumasbsHoe BpeMst
Ckopoctb naTepdeiica npu MunnmaiabHas 3a7epkka | Pexomenayemasi 3ajep:kka
Me:K/y CHMBOJIAaMH B
napamerpax SN1 MeK1y NaKeTaMu MeK1Yy NaKeTaMu
naKere
2400 out/c 6,3 Mmc 14,6 mc 18,8 mc
4800 ouT/c 3,2 Mc 7,3 Mc 9,4 Mmc
9600 6uTt/c 1,6 mc 3,6 MC 4,7 mc
14400 6uTt/c 1,0 mc 2,4 Mc 3,1 mc
19200 6ut/c 0,8 Mc 1,8 mMc 2,3 Mc
38400 6ut/c 0,4 mc 0,9 mc 1,2 mc
57600 6uTt/c 0,3 Mc 0,6 Mc 0,8 Mmc
115200 6ut/c 0,2 Mmc 0,3 mc 0,4 mc

6 I'enepanysi KOHTPOJILHOM CYMMBI

6.1 Kontposabnas cymma LRC.

LRC 3T0 omHOGaNTHOE YMCIIO, KOTOPOE BBIYHCISIETCS MEPENAIOIINM YCTPONCTBOM M T06ABISETCA B KOHEI]
ASCII-coo6uienus. [Tpu pacuere LR C uckirouarorces: HayanbHbIi cuMBoI ":" 1 koHeuHble cuMBosibl CR/LF.
[Mpunumaromee ycrpoiictBo Takke BbrunciseT LRC B mporecce mpremMa ¥ CpaBHUBAET BBIYKMCICHHYIO BEIMYMHY C
MOJIeM KOHTPOJIBHOW CYMMBI MPHUIIIEAIIEro coooienust. Eciiu cyMMBI He COBITAJIU - TO UMEET MECTO OILINOKA.

LRC BprumciisieTcsi CIOKEHHUEM IOCIIENOBATEIIBHOCTH OAWTOB COOOIEHHs, OTOpachiBas BCe MEPEHOCHI, U

3aTeM JBOMHBIM JOTIOJHEHUEM Pe3yIbTaTa.

Aaroputm resepauuu LRC:

C10XuTh Bee OANUTHI COOOIIECHMS, HCKIIOUas CTAPTOBBIM CHUMBOJ ;' 1 KOHEUHBIE

cumBoibsl CR/LF.
2. OOHYIUTH BCe OUTHI OONBINE 7, T.€. OCTABUTh MJIAIITNN OANT.
3. Crenathb pe3yJIbTUPYIONINIA OalT OTpUIATEIbHBIM, YTOOBI oJTyunTh LRC.

Pasmemenne LRC B coo0iennn

Korma 7-mu 6utHas nocnenoateibHocTh LRC ( 2 cumBosta ASCII ) mepemaercst B COOOIIEHNH, TO CTAPIINI
CHUMBOII OyZIeT MepeaaH MepBbIM, MIIaaIIui - BTopsiM. Hanmpumep, nepegaua LRC 61 hex(0110 0001):

" Anpec | @yuk | Cu-k Bbait baiit Baiit baiit LRC LRC CR LF
s OaiT Cr. M.

6 1
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IIpumep ¢pynkuun Ha s3bike C, peannsyromeii renepamuio LRC

void main (void)
{

unsigned char Array[128]; // MaccuB HaHHEIX, COIEPXAIMi OTBET

// B MaccuBe Array[] conmepxarcs 8 6adT OTBETHOI'O COOOIEHMUS

// IHob6aBnsem k MaccuBy Array[] 9-11 6anT KOHTPOJBHOM CYMMEI

Array[9]= Create LRC(Array, 8);

// IMpeobpa30BEBaEM 3HAYEHMS MAacCCHMBa B CHMMBOJIEI ASCIT, no6aBJjisgeM CHMBOJIE
// Havajsia u KOHII& COOOIEHMS M OTIPABJISIEM OTBET.

}// End

unsigned char Create_LRC( unsigned char *Buffer, unsigned short NBytes )

{
unsigned char nLRC=0;
unsigned short 1=0;

for (i=0; i< NBytes; i++){ nLRC += *Buffer++;}
return (unsigned char) (-nLRC) ;

}// End

6.2 KontpoabHas cymma CRC

CRC - 310 16-TH paspsiiHas BenuuyuHa, T.e. ABa O6aiita. CRC BpUMCISIETCS NEpeJalomuM yCTPOUCTBOM U
nobasisercs k RTU-coobmenuto. IlpuanMaromee ycrpoictBo Takxke Berumciasser CRC B mportecce mpueMa u
CpPaBHUBAET BBIYHMCICHHYIO BEIMYUHY C IOJIEeM KOHTPOJIBHON CyMMBI MpuUlIeAiero cooodmenus. Ecnmu cymMbl He
COBITAJIN - TO IMEET MECTO OINOKA.

Hcnons3yrorcs nsa meroaa Beruuciennss CRC: UMKIUYHBIN WK TaOTUIHBIH.

[Mpu uukmyHoM metoxe 16-tu Outossiii peructp CRC npenBapurensHo 3arpyxkaercs unciom FFFF hex.
[Tpouecc HaunHaercs ¢ 106aBIeHS 06ANTOB COOOIIEHUS K TeKyIeMy cofepxumomy peructpa. s reaepanmn CRC
HCTIONB3YIOTCA TOJIBKO 8 OUT HaHHBIX. CTAPT U CTON OUTHI, OUT MapUTETA, €CIIU OH UCIIOIb3YEeTCsl, He YYUTHIBAIOTCS
B CRC.

B mpouecce renepaunu CRC, kaxapnii 8-Mu OuToBBIA cuMBOI ckiagsiBaercs no MCKITIOYAIOILLEMY
NJIN c conepXuMbIM peructpa. PesyiapTara cmBuraercs B HaAMpaBIeHUHM MIIamiero Ourta, ¢ 3amoiaHeHneM 0
crapiuero 6ura. Mnaamuii OuT u3Biekaercs U nposepsiercs. Ecnu mnaammii 6ut paBeH 1, To comep:KuMoe perucrpa
CKITaZBIBACTCS C OMpeIeiIcHHON paHee, pukcupoBanHOW BemmumHO¥, mo MCKIIFOUAIOILEMY WJIN. Ecmu
miaauii out paser 0, To UCKITFOUAROILIEE NJIN He nenaercs.

DTOT TpoIecc MOBTOPSETCS, TOKa He OymeT cmenano 8 caBuros. Ilocie mocnemHero (BOCBMOTO) CIBHTA,
CIeqyIoImuU OAMT CKIIABIBACTCS C COIEPKUMBIM PErHCTPa M MPOIIECC OBTOPsETCs cCHOBAa. DUHATILHOE CONepKaHNe
peructpa, rmocie o0paboTku Bcex 6alTOB cooOIeHNs U ecTh KoHTpobHast cymma CRC.

Aaroputm renepamuu CRC:

| 16-ti 6uTOBBIN peructp 3arpyxaercsa uuciom FFFFh (Bce 1), u ucmonb3yercs naiee
’ kak peructp CRC.

IlepBriit OGaiit coobmenust cknagsBaercss no MWMCKIIIOYAIOIIEMY WIIN c
conepxumbiM peructpa CRC. PesynpraT nomemaercst B peructp CRC.

3 Peructp CRC cnBuraercs Bnpaso (B HaIIpaBlIeHUH Miaamiero 6ura) Ha 1 6uT, crapmmii
) OUT 3aIOTHSETCS HYIJIEM.
(Ecmu mytammmmii out 0): [ToBTOpsiercs mar 3 (caBur)
4. (Ecmu mmapmwmii 6ut 1): Hemaercs omepaumss MCKIIFOYAIOLIEE MJIM peructpa
CRC u nonmuHoMuanpHoro yucia A001 hex.

5. Iaru 3 1 4 TOBTOPSIIOTCS BOCEMb pas.

6 [ToBTOpSIIOTCS MIAar o 2 MO 5 IJIs CIAEAYIONIETO COOOIICHHS. DTO MOBTOPSAETCS A0 TEX
) IOp ToKa Bce OaiThl coOOIIeHNS He OyAyT 00paboTaHBI.

7. ®unanpHoe conepkanne peructpa CRC u ecTh KOHTPOJIBHAS CyMMa.
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ITpu TaOaMyHOM BBIYMCIEHUH Bce BO3MOXKHbIe BennuuHbl CRC 3arpyskeHsl B 1Ba MaccuBa. OIMH MaccuB
comepkuT Bce 256 Bo3MoxkHbIX kKoMmOuHaimit CRC mis crapuiero 6aiita nmons CRC, npyroit MaccuB COOEpKUT
JIaHHble 11 Maaamero 6aita. Mnnexcanuss CRC B aToM ciiydast obecrieunBaeT ObICTPOE BBIIIOJIHEHUE BBIUMCIIEHHUH
HoBoii BeinunHbl CRC a1 kakaoro HoBoro Oaiita u3 0ydepa cooOIeHus.

Pasmemenne CRC B coo0mennu

IIpu mepemaue 16 6mt koHTpodabHOU cymMMbl CRC B cooOmeHnn, cHadaja mepegaeTcs MITaAIINi OaiuT,
3ateM crapmmii. Hampumep, ecan CRC paBHa 1288 hex:

Cuerymnk :
Anpec DyHKIMS Gaiit Hannwsie | Janueie | Hannaele | Jannsie | CRC Lo | CRC Hi
88 12
ITpumep ¢pynkuun Ha s3bike C, peamnsyromeii renepamuio CRC nukJIn4HbIM METOIOM
void main (void)
{
unsigned char CRC Hi, CRC Lo; // Crapumii u Miaanmmi OamTe KOHTPOJIBHOM CYMME

unsigned char Array[128]; // MaccuB HaHHEIX, COIEPXAIMi OTBET

// B MaccuBe Array|[] comepxarcs 8 6aMT OTBETHOI'O COOOIEHMUS

Create_CRC(8) ;

// IHobaBisem k MaccuBy Array[] 9 m 10 BarTel KOHTPOJBHOM cyMmel (CRC Lo m CRC _Hi)
Array[9]= CRC Lo;

Array[10]= CRC Hi;

// OTnpaBjseM OTBET

}// End

void Create_CRC(unsigned char NBytes)// Homcuer CRC mo KoImMyecTBy OaiT MaccmuBa Array|]
{

unsigned int Register = OxFFFF;

unsigned int Lsb;

unsigned char i, j;

for (i=0; i<NBytes,; 1i++)
{
Register”=Array[i];
for ( j=0; j<8; j++)
{
Lsb = Register & 0x0001;
Register = Register >> 1; // CzgBuraem Ha 1 BHOpaso
if (Lsbh) Register”=0xA001; // Ecmam miu. 6ur 0 - wmuckugoyawnmee WM ¢ umciaom 0xA001

CRC Hi = Register >> 8;
CRC Lo = Register;

}// End
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ITpumep ¢pynkuun Ha s3pike C, peaansyromeii renepamuo CRC TabauyHbIM MeTOAOM

void main (void)

{

unsigned char CRC Hi, CRC Lo; // Crapmmit n Mmuangmuy GamTel KOHTPOJIBHOM CYMME!
unsigned char Array[128]; // MaccuB HOaHHBEIX, CONEpPXAalmii OTBET

// B MmaccuBe Array[] comepxarcs 8 6ayuT OTBETHOI'O COOOWEHMS
Create_CRC TAB (Array, 8);

// IobaBusiem k MmaccuBy Array[] 9 m 10 GanTsl KOHTPOJBHOM cymMMel (CRC Lo m CRC _Hi)
Array[9]= CRC Lo;

Array[10]= CRC Hi;

// OrmpasjseM OTBET

}// End

unsigned short Create_CRC TAB (unsigned char *Buffer, unsigned char NBytes)
{

unsigned char uchCRCHi = 0xFF, uchCRCLo = OxFF;

unsigned int ulndex;

while( NBytes--)

{
ulIndex = uchCRCHi *» *Buffer++;,
uchCRCHi = uchCRCLo » auchCRCHi [uIndex];
uchCRCLo = auchCRCLo[uIndex];

}

CRQ_Hi: uchCRCHi ;

CRC Lo= uchCRCLo;

}// End

const unsigned char auchCRCHi[256]=

{
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xCc0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xCc0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x01,0xCc0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40

}/.

const unsigned char auchCRCLo[256]=

{
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,0x04,
oxcc,0x0Cc,0x0D,0xCD,0x0F,0xCF,0xCE,0x0FE, 0x0A,0xCA, 0xCB,0x0B,0xC9,0x09,0x08,0xC8,
0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0x1E,0xDE,0xDF,0x1F,0xDD,0x1D,0x1C,0xDC,
0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,0x11,0xD1,0xD0,0x10,
0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,0xF5,0x35,0x34,0xF4,
0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,OxFA,0x3A,0x3B,0xFB,0x39,0xF9,0xF8,0x38,
0x28,0xE8,0xE9,0x29,0xEB, 0x2B,0x2A,0xEA, OXEE, 0x2E ,0x2F, 0xEF,0x2D, 0xED, OxEC, 0x2C,
0xE4,0x24,0x25,0xE5,0x27,0xE7,0xE6,0x26,0x22,0xE2,0xE3,0x23,0xE1,0x21,0x20,0xEQ,
0xA0,0x60,0x61,0xAl,0x63,0xA3,0xA2,0x62,0x66,0xA6,0xA7,0x67,0xA5,0x65,0x64,0xA4,
0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6E,0xAE, 0xAA,(0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,
0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,0xBE,0x7E,0x7F, 0xBF,0x7D,0xBD,0xBC,0x7C,
0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xB0,
0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,
0x9C,0x5C,0x5D,0x9D,0x5F,0x9F, 0x9E ,0x5E, 0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,
0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,0x4E,0x8E,0x8F,0x4F,0x8D,0x4D, 0x4C,0x8C,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,0x40
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