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PykoBoacTBO nosib3oBaTens NpoTOKOIa CBA3U UHTENNIEKTYalbHOro KOHTposiepa tmna H
YHMBEPCaNbHOIro aBToMaTUYeckoro BbolkntodaTtena cepum NA8. Cnocob6 Modbus-RTU

1. OBJIACTb NPUMEHEHUA

[aHHoe PyKOBOACTBO MOMb30BaTeNsa onpenenseT OCHOBHYIO TEPMUHOMOMMIO, COCTaB MPOTOKoMa M Tabnnubl KOMMYHUKALMOHHbIX
naHHbIX A9 npoTokona Modbus-RTU.

[aHHOe PyKOBOACTBO MOMb30BaTENA OTHOCUTCH K YHMBEPCaNbHbIM aBTOMaTUYECKMM BbiktovaTensam cepun NA8 ( ¢ dyHKLMen cBa-
31, TMN H).

2. TEPMUWHDbI M ONPEOEJNIEHUA: Cnepyowme TepMUHbI NTPUMEHSAI0TCH K AaHHOMY PyKkoBof -
CTBY MoJsib3oBaTens.

2.1 Mopgenb B3anMogencTBUs OTKPbITbIX cuctem (OSI)
CTaHOapT, paspaboTaHHbIM MexayHapoaHOM opraHmsaumen no ctaHgapTrsaumm (1ISO) B 1984 roay anda obecnedeHmns obulen ocHo-
Bbl 1 CTaH,EI,apTHOl;I CTPYKTYpPbI O14 B3aMMO£Lel71CTBMFI KOMMMbIOTEPOB Pa3/TMYHbIX I'IpOl/ISBO,EI,MTe}'IelZ.

2.2 D3n4YeCKUM ypoBEeHb
3TO MNepBbI YPOBEHb B MOAENM B3aMMOAENCTBUA OTKPbITbIX cucTeM (OSI), KoTopbln obecrnedmBaeT GU3NYECKUIN KaHan CBA3W ANd
OOCTVMXKEeHUA r||oo3paquP1 nepegayvn gaHHbIX.

2.3 KaHanbHbIX YPOBEHb
3TO BTOPOM ypoBeHb B MOAENM B3aUMOOENCTBUA OTKPLITbIX cnucTteM (OSI) 1 obecnednBaeT Npo3padyHble 1 HafeXHble yCnyrm nepe-
Oayn VIHCbOpMaLJ,MM MexXay coceHNMKN y31aMn.

2.4 MNpukKnagHon ypoBeHb
ypOBeHb HaXO,EI,ﬂLLJ,l/II;ICﬂ Ha celbMOM YypOBHE Modesnun OSl, peannsyet cneumd)mqecr(me beHKLI,MM MaHUNYyNMPOBaHWA OaHHbIMW U
obMeHa nHbopMaLmen.

2.5 Openm

OnpeueneHHaq MHd)OpMaLI,MOHHaﬂ CTPYKTYPa, COCTOALLaA M3 pana BUTOB WU noneﬁ, npegonpengeneHHbIX CTaHOapTOM B obnacTtun
nepegayn gaHHbIX U LMOPOBOM CBA3MN.

AaHHble: [laHHble nepegaroTcd Nno cetmn B Heb6oNbLINX ednHMLUaX, Ha3blBaeMblX d)peM MaMW, KOTOPble COCTOAT N3 HECKOJTbKNX l<Ia(ZT€'l;I,
KaXdad N3 KOTOPbIX BbIMOTHAET CBOKO C])yHKLI,l/HO.

3. KPATKOE ONMMCAHUE NMPOTOKOJIA MODBUS

MpoTokon Modbus - 3To MPOTOKOS MPOMbILLMIEHHOM LWWHbI, OCHOBaHHbIN Ha Modenu ISO/OSI (7 ypoBHew), HO TONbKO TPW U3 CEMM
YpOoBHeM (bn3ndecknit, KaHanbHbIN 1M NPUKNaAHOM) 6bl1v BbiIGpaHbl A9 MCMOMb30BaHM4, YTO yNpoulaeT MoAesb MpoToKoNa 1 aena-
€T ero MeHee C/TI0XKHbIM B MCMNOMb30BaHUN.

MpoTokon Modbus nMeeT oBa crnocoba nepenayvn gaHHbix, ASCIl 1 RTU, 1 Hallm aBTOMaTU4YeCcKMe BbiKtoYaTeNnn npomssoaarca C
Mcronb3oBaHMeM pexxkmma RTU.

4. ONMNCAHUE NPOTOKOIJIA

4.1 ®usnyeckKkmnin ypoBeHb

MNMapamMeTpbl PU3NHECKOro YPOBHS | CopeprkaHune pU3nNYeCcKoro ypoBHs | MNprMeyaHusa
Cnocob cBa3un RS-485 Monyoynnekc
ALpec CBA3U 1~247 Ha BbIGOP Mo yMOn4yaHuto: 3
CKOpOCTb Nepeaaym JaHHbIX 9. 6kbps\19.2kbps\38. 4kbps Ha BbIGOP no ymonydanuto: 9.6kbps
JanbHOCTb CBA3U <1000 m MW HN3KOWM CKOPOCTU Nepefaym AaHHbIX
KoMMyHUKaLMOHHada cpena DKpaHUpoBaHHasa BUTada napa Knacc A
MakKc. KONMYecTBoO coegUHEHUN MaKc.32 B cry4ae MHOrorpynmnoBbIx ceTei

4.2 KaHanbHbIX YPOBEHb

4.2.1 Cnoco6 nepepaumn

Vicnonb3yeTcs nonyaynaeKCHbIN Crocob «BeayLMn-BeaomMblin». (Beaymii 3anpallBaeT, Be4OMbli1 OTBeYaeT).
4.2.2 Tn npoTtokKona

IMpoTokon cBa3un - Modbus - RTU.

4.2.3 dopMaT nocnepgoBaTeNibHOM Nepepayun

1 cTapTOBbIN BUT, 8 BUT AaHHbIX, 6€3 BUTOB YETHOCTU, 2 CTOMOBbLIX BUTa. (1 PPeM OaHHbIX)

OaHHble

Start 1 2 3 4 5 6 7 8 Stop Stop
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4.2.4 ®opMaT NakeTa AaHHbIX («<MynbTUdppenm»)

HKLMOHaNbHbIN . €MM KOHTPO/IbHOM
QI > DpenM gaHHbIX ®p p
dpenm CYyMMblI

Havano AppecHbln ppenm

3aBepLieHune

T35 8 6uUT 8 6uUT nXx8 6ut 16 6uT T35

MpumeyaHue: B pexxime RTU B Hayasie coobleHus TpebyeTcs He meHee 3,5 cLuMBO10B (11 ¢pperiMoB) 304 PXKKIM, KOTOPYH MOXK-
HO /1erKO pPACCYUTATb B 3ABUCUMOCTU OT MCIO/Ib3YyEeMOM CKOPOCTU repeaayu AaHHbIX (Hanpumep, T3.5 B Tabnuue Bbilie). 3Ty 3a-
AePXKKY crieayeT yYuTbIBATb rpu UCriosib30BaHun UART MUKPOKOHTPO/IepA A5 CO3AAHMUS MPOTOKO/IA CBA3UM, HO He Mpu MCro/lb-
30BAHMM MPOrpPaAMMbl KOHGUrypaumm nv DCS, Tak Kak 6a30BbIv YPOBEHb MPOrPAMMHOro obecrneyeHmns yyke CoO34aH.

4.3 NMpUuKnagHon ypoBeHb

MpWKNagHoM ypoBeHb aHanM3npyeT NakeTbl AaHHbIX (BKtoYada agpecHble Koabl, GyHKLUMOHaNbHble KOofAbl, MONA AaHHbIX, KOHTPOb-
Hble CyMMbl U T.40.) ON9 OCyLlecTBNeHna obMeHa AaHHbIMUW. Koroa nakeT, OThpaBfeHHbIN XOCTOM, MpubbiBaeT Ha BeOOMOe YCTPOM-
CTBO, OH MoMafaeT B afpecyemMoe yCTPOMCTBO Yepes KOMMYHUKALUMOHHbIN MOPT U BeAOMOe YCTPOMCTBO.

Ecnv B JaHHbIX HET oWKMBOK, BbIMOMHAETCH 3anpolueHHasa 3agada 1 gobaBnaioTcad chopMUpoBaHHbIE MM JaHHbIe K MONyYeHHOMY
«KOHBEPTY» ANnd GopMUPOBaHKMA HOBOIO MakeTa, KOTOPbIM BO3BPALLAETCH XOCTy. Bo3BpalleHHble OTBETHbIe AaHHble cooepyaT cre-
aytoulee: agpec BedoMoro yctponctea (Address), komaHAay, koTopas 6biia BbinonHeHa (Function), 3anpolueHHble AaHHble, creHepu-
pOBaHHbIE B pe3yrnbTaTte BbiMoNHeHUA KoMaHabl (Data) n npoBepouHbiv kof (Check).

4.3.1 AgpecHbi Kof.

AOpecHbI Kof HaXOAMTCA B Havane gpperimMa 1 cocTouT 13 8 6UT (0T 1 40 247), KOTOPbIe yKa3blBatloT afpec 3a4aHHOro nob3oBatenem
BeOMOro YyCTPOWCTBA, KOTopoe ByaeT Nosy4daTb AaHHble OT XOCTa, K KOTOPOMY OHO MOAKIoYeHO. ALPeC Kayka4oro BeOMOro yCTpom-
CTBa OO/MKeH 6bITb YHMKaNbHbIM B Mpefesax OfgHOM CeTU, M TONbKO yKa3aHHOe BeAOoMOe YyCTPOWCTBO ByaeT oTBedaTb Ha 3anpoc,
cofepaLlmin aToT agpec. Korga BefoMoe YyCTPOMCTBO MOChIIaeT OTBET, AaHHble afpeca BE4OMOro yCTPOMCTBa B OTBETe CoobLatoT
XOCTY, KaKoe BeJoOMOoe YCTPOMCTBO C HUM B3aMMOLENCTBYET.

4.3.2 DyHKUMOHaNbHbIe KoAbl.
DYHKLMOHaNbHble KOAbl COOOLLAOT BEAOMOMY, K KOTOPOMY o6pallleH 3amnpoc, Kakyto GyHKLMIO OH BbIMONHAET. Bce dyHKLMOHaNb-
Hble KoLbl, MX OMpefeneHmns 1 noBeaeHMe NoKasaHbl B TabnmLe HMKe.

DyYHKLMOHaNbHbIN KOA, | OnpepeneHve | DyHKLMOHaNbHOE OENCTBME
O3H YreHne PErncTpPoB AaHHbIX YTeHune 3HadeHmna AaHHbIX O4HOIO NJTN HECKOJTbKUX PErmcTpoB
O6H 3anucb oTAeNbHbIX PErMCTPOB 3anucb gaHHbIX B PErncTp

4.3.3 NMone paHHbIX.

rMone AaHHbIX COOePXUT AaHHble, He06XoAMMble BEAOMOMY YCTPOMCTBY ANA BbIMOHEHUA onpeaeneHHom GyHKUMK, UNKU OaHHble,
cobpaHHble BeAOMbIM YCTPOMCTBOM B OTBET Ha 3amnpoc. CoaepyKMMbIM 3TUX AaHHbIX MOTYT ObITb YMCNOBbIE 3HAUYeHKS, afpeca CChli-
NOK UNK NpefenbHble 3HaYeHs, Kak YyKasaHo B Tabnuue perucrpoB afpecoB cBA3W. Hanpumep, koa nona GyHKUMKM yKasbliBaeT
BEOMOMY YCTPOWCTBY BbIMOMHUTb CYUTbIBAHME PETrMCTPa, a Mosfe OaHHbIX YKa3blBaeT, C KaKoro perncrpa HadaTb CYUTbIBAHUE U
CKOJMbKO AaHHbIX CYUTaTb, MPUYEM BCTPOEHHbIE afipeca W AaHHble 3aBUCAT OT TUMa U BO3MOXXHOCTEM BEAOMOro YCTPOMCTBA.

4.3.4 KoHTpoOnbHaga cyMMa.

3TO nosne rno3BoNdeT XOCTy U BeAOMOMY YCTPOWCTBY MPOBEPUTL HanMume oWMOOoK B Npouecce nepenadun. MHorga mMs-3a Bosnemn-
CTBUA SNEKTPUYECKOTO LWyMa U OPYTMX MOMEX,

Habop AaHHbIX MOYKET M3MEHATLCH B IMHUM MO Mepe ero nepemMelleHmnsa oT O4HOro yCTPOMCTBA K ApYyromy.

3TO noBbilWaeT 6e30MacHOCTb M 3GPEKTUBHOCTb CUCTEMBbI, FAPAHTUPYSA, UTO XOCT UM BEAOMOe YCTPOMCTBO He OTBETUT Ha AaHHble,
KOTOpPble M3MEHUMNCh BO BPeMa nepegadu.

Mone CRC 3aHMMaeT ABa 6alTa U COAEePXKUT 16-pa3paaHoe ABOUYHOE 3HaUeH e, KOTOPOoe BblYMCAAEeTCa nepenatoLimM YCTPOMCTBOM
1 3aTeM gobasnsgeTca K dpenMy AaHHbIX.

MpumeyaHwme: Criocob reHepaimmn CRCI16 nokasaH B NpunoxeHun F1 MNpuHumnn reHepaumm CRC-16.

4.3.5 OYHKLMOHANbHOCTb NMPUKI/IAAHOIro YPOoBHA B AeTansax

4351 YTeHne permnctpa gaHHbix (03H)

DYHKUMOHaNbHbIM kog 03H No3BoNgeT Nosb30oBaTesNto NOMy4YnTb AaHHbIe U MapaMeTpbl CUCTEMbI, COBPaHHbIe 1 3anUCaHHble UHTEN-
NEeKTyanbHbIM KOHTPOIIEPOM.

HanpumMep, ecnm cunTbiBatoTCs Tekylime 3HadeHud |a, 1b 1 Ic, pesynbrat 6yaet 1a=00071, Ib=0002 1 Ic=0003 B COOTBETCTBUM C BO3BPa-
LLEeHHbIMU OaHHbIMU.

[MaBHOE yCTPOMNCTBO Bepomoe yctpomncTtso
Mone dpenma CopeprkaHue OnuncaHune Mone dpenma CopepykaHue OnucaHune
ALPECHbIN Kof, 03 ALpec BeAOMOro yCTpomcTBa ALPECHbIN Kof, 03 ALpec Be4OMOro yCTpOWCTBa
%ﬁb}fuMOHa“be'e 03 DYHKUMOHANbHbIN KO, %ﬁ*b}f""“o“a“b%'e 03 DYHKLUMOHaNbHbIN KO,
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[MaBHOe yCTPOMNCTBO Bepomoe ycTpomncTBo
Mone dpenma CopepykaHue OnucaHune Mone dpenma CopepykaHue OnucaHune
00 CuunTbiBaHME CTapluero 6anTa 06 BosBpaT 06Lero komyectsa
afpeca pernmcrtpa OaHHbIX
o1 CYyuTbIBaHMe MNagLero 6anTa 00 CTapLumit 6aiT qanHHbIX 1

appeca perncrpa

[Mone gaHHbIX -
00 CymTbiBaHWe cTapluero 6anTa o1

GUCIOBBIX AAHHbBIX MnagLlmm 6anT gaHHbIX 1

[None paHHbIX
03 CynTbiBaHWE MNagLwero 6anTa 00

UMCMOBbIX OaHHbIX CTapwmnit 6anMT gaHHbIX 2

55 MpoBepka CRC mMnaglwero 6amT 02 Mnaglwmin 6anT gaHHbIX 2
[MpoBepPOYHbIN KOA,
E9 Mposepka CRC cTapluero 6anta 00 CTapLwmnin 6anT gaHHbIX 3
03 Mnagwmuin 6anT gaHHbIX 3
E4 Mnagwmnm 6anT nposepkn CRC

MpoBepPOYHbIN KOO,

14 Crapwmnit 6anT nposepku CRC

XocT nocbinaet [ 03 03 00 01 00 0355 e9].
OTBeT Begomoro yctponctsa [ 03 03 06 00 01 00 02 00 03 e4 14 ]

4.3.5.2 3anuncb perncTpoB AaHHbIX (O6H)

DYHKUMOHaNbHbIM kog O6H No3BONSET NONb30BaTENO U3MEHATb COASPIKMMOE OHOIO perncTpa. J1loboin 3anmcbiBaeMbl permcTp B
MHTENNEeKTYaNbHOM KOHTPO/1epe MOXET BblTb M3MEHEH C MOMOLLbIO 3TOro GYHKLUMOHANbHOMO Koaa.

MpumMep: M3MeHeHne 3Ha4YeHUa BbiNpsaMNeHna ToKa AnnTenbHoW 3adepXKKkn (agpec permctpa 0x2007) Ha 2000A (0x07d0O B wecT-
HaguaTtepudHoM dopmarte).

[MaBHOE yCTPOMNCTBO BepnoMoe ycTponcTtBo
Mone dpenima | CopeprkaHue OnucaHune Mone ¢ppenima | CopgeprkaHue OnucaHune
ALPECHbIN Kof, 03 ALpec BeAOMOro yCTpOWCTBa ALPECHbIN Kof, 03 ALpec BeAOMOro yCTpomcTBa
DyHKUMOHANbHbIE 06 DYHKLUMOHaNbHbIN KO, DYHKUMOHANEHDI 06 DYHKUMOHANbHbIN KO,
Koabl Ko,
20 Crapwmni 6anT agpeca ond sanucu 20 CTapwmi 6anT agpeca angd 3anucu
o7 CTapwmnin 6ainT agpeca onda sanucu 07 CTapwmi 6anT agpeca Angd 3anucu
Mone paHHbIX . [Mone paHHbIX -
07 CTapLimnit 6aiMT gaHHbIX 3anMcK o7 CTapLlwimi 6aMnT gaHHbIX 3aNKcK
DO Mnaglwmim 6anT gaHHbIX 3anmMcu DO MnagLwmnim 6anT gaHHbIX 3anmncu
. 31 Mnagwmnin 6anT nposepku CRC . 31 Mnaglwmi 6anT nposepkn CRC
[MpoBEepPOYHbIN KOA, . [MpoBepPOYHbIN KOA, .
85 Crapwmnin 6anT nposepku CRC 85 CTapwmi 6anT nposepkn CRC

XocT nocbinaet [ 03 06 20 07 07 d0 3185]
Bepomoe ycTtponcTBo oTBevaeT [ 03 06 20 07 07 d0 3185].

5. TABJIMULA KOMMYHUKALUUNOHHDbIX OAHHDbIX

WORD o3HauvaeT ogHo cnoBo, UINT - 6e33HakoBoe Lenoe 4ymncno, SINT - 3HakoBoe Lenoe yuncno, ULONG - ofiHHOE Lenoe Ymcro,
ULONG LONG - aBoMHoe annHHoe Lenoe Yyumcno, BCD - kog BCD, R - Tonbko anga uteHus, W - ana 3anuvcu, R/W - ona uteHua/zanuvcu.

5.1 UHdopMauma 06 nsmMepeHumn

MNapameTp Tuvn paHHbIX ‘ Mgﬂgggﬂ;q ‘ l;gi—?;ﬁ; ‘

1 Cnoso cocggic‘l:ﬂ% pabouero WORD - R 0x0000 CMm. Tabnuuy A
2 Cwna TokKa L1 UINT A R 0x0001 Mpum.l
3 Cuna Toka L2 UINT A R 0x0002 Mpumd
4 Cuna Toka L3 UINT A R 0Ox0003 Mpum.
5 Cuna Toka LN UINT A R 0x0004 Mpum
6 Cwuna Toka LG UINT A R 0x0005 Mpum.l
7 Hanps»keHue L1 UINT B R 0x0006 X0.1
8 HanpshkeHue L2 UINT B R 0x0007 X0.1
9 Hanps>keHue L3 UINT B R 0x0008 X0.1
10 HanpsykeHwne 1-2 UINT B R 0x0009 X0.1
n HanpsakeHune L2-3 UINT B R OxO00A X0.1
12 HanpspkeHue L3-1 UINT B R Ox000B X0.1
13 KoaddprLUMEHT MOLLHOCTU SINT % R 0x000C X0.01
14 YacTtoTa UINT My, R Ox000D X0.01
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MNapameTp OaHHbIX ‘ EanHuua ‘ Mpasuno ‘
n3MepeHus AocTyna

16

17 CpefgHee HanpseHue cetn UINT B R 0x0010 X0.1
18 KoaddunumeHT gnucbanaHca Toka UINT % R 0Ox00M X0.1
19

20 AKTMBHas MoLLHOCTb (Pasa L) SINT KBT R 0x0021 Mpwnm.1
21 PeakTnBHasa MolLHoOCTb (Pa3a L) SINT KBA R 0x0022 Mpwnm.1
22 [MonHas MolHocTb (Paza L) UINT KBA R 0x0023 Mpwrm.1
23 AKTMBHaga MoLLHOCTb (Pa3a L2) SINT KBT R 0x0024 Mpum.l
24 PeakTnBHaa MoLLHOCTb (Pa3a L2) SINT KBAp R 0x0025 Mpum.l
25 MonHas MolHocTb (Paza L2) UINT KBA R 0x0026 Mpwnm.1
26 AKTWBHas MoLLHoCTb (Paza L3) SINT KBT R 0x0027 Mpwnm.1
27 PeakTnBHasa MoLHOCTb (Pa3a L3) SINT KBAp R 0x0028 Mpum.l
28 MonHaa MolHocTb (Pasa L3) UINT KBA R 0x0029 Mpum.l
29 O6Lada aKTMBHaA MOLLHOCTb SINT KBT R Ox002A Mpum.l
30 O6Las peakTUBHasA MOLLIHOCTb SINT KBApP R 0x002B Mpum.l
31 O6Lada nonHaa MOLLIHOCTb UINT KBA R 0x002C Mpumd
32 O6Lwada akTMBHaga aHeprusa LZNT KBT/M R 0x002D Mpum.l
33 O6Lada peakTBHasa aHeprna LZNT KBApP/M R 0x0031 Mpnm.
34 O6Lada nonHas aHeprus LZNT KBAp/M R 0x0035 Mpum.l

MpumeyaHwue 1: X1 4115 Tmnopasmepa 4o 2000, X2 A5 ApYrX TUNopa3Mepos.

Ta6bnuua A. butoBbiv dopMaT cnoBa paboyero pexmma

Bit15 | Bitl4 | Bit10

Pa3MblkaHWe 1 3aMblkaHWe OTKa3 Npw pa3MbIKaHUK
BblkNtovaTensa MHankauma MHOMKaums coctoaHua

cocTosiHua But But
O: 3aMKHYT 0: HopmanbHo
1: pa3soOMKHYT 1: HencnpaBHOCTb

5.2 TexHUUYecKoe o6cny)xmBaHue cMCcTeM

MapameTp I[FEET02
pgocTtyna

1 Anpec ModBus UINT - R/W 0x0100
2 CKOpOCTb Nepefayn gaHHbIXx ModBus UINT - R/W 0Ox0101
4 CuncteMHoe BpeMm4 (rod, MecaL) BCD\BCD - w 0x0140 (IE/ITJ?QDEJUTSMSB%ET\
5 CucteMHoe BpeMda (OeHb, Yac) BCD\BCD - W 0x0141
6 CuncteMHoe BpeMsa (MUH, cek) BCDXBCD - w 0x0142
7 -
8 Tok Kopnyca UINT A 0x0180
9 HoMMHanbHbIN TOK UINT A R 0x0181 Mpnm.3
10 HoMunHanbHOe HanpshxkeHne UINT B 0x0182
1
12 Kop onuncaHuns obopyaoBaHua BCD - R 0x0186 - 0x0188 CM. Tabnuuy G

MpumeyaHue 3: X1 415 Tmnopasmepa 4o 2000, X2 Ans ApYrux TUMopa3mMepos.
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5.3 3anpoc HeUcrnpaBHOCTU

MNapameTp

Tvn gaHHbIX

EoviHnua
n3MepeHunsa

Mpasuno
nocTtyna

1 Bpemga 1-1 pasmMbikaHusa (rog, Mecau,) BCD\BCD - R 0x0200

2 BpemMsa 1-11 pa3MblkaHUs (OeHb, Yac) BCD\BCD - R 0x0201

3 BpeMmsa 1-i1 pa3MblkaHUs (MUHYTbI, CEKYHAbI) BCD\BCD - R 0x0202

4 Mpuv4ymHa 1-ro pasmMbikaHMs WORD - R 0x0203 CM. Tabnuuy B
5

6 Tok 1-ro pasmbikaHua L1 UINT A R 0x0208 Mpum.4

7 Tok 1-ro pasmbikaHug L2 UINT A R 0x0209 Mpum.4

8 Tok 1-ro pasmbikaHua L3 UINT A R 0x0210 Mpum.4

9 Tok 1-ro pasMblkaHUa L4 UINT A R 0x021 Mpum.4

10

n BpeMmga 1-ro pasmbikaHus UINT c R 0x0213 X0.01

12

13 Bpems 2-ro pasmbikaHus (rod, mecsu) BCD\BCD R 0x0214

14 Bpemsa 2-ro pasMblikaHUA (OeHb, Yac) BCD\BCD R 0x0215

15 Bpemsa 2-ro pasmbIKaHWA (MUHYTbI, CEKYHObI) BCD\BCD R 0x0216

16 MpuynHa 2-ro pasmblikaHua WORD R 0x0217 CM. Tabnuuy B
17

18 TOK 2-ro pasMblkaHus L1 UINT A R 0x021C MNMpum.4

19 TOK 2-ro pasMblkaHua L2 UINT A R 0x021D Mpum.4

20 ToK 2-ro pasmbikaHua L3 UINT A R Ox021E Mpum.4

21 ToK 2-ro pasmMblkaHua L4 UINT A R Ox021F Mpum.4

22

23 Bpem¢a 2-ro pasMblkaHMa UINT [ R 0x0227 X0.01

24

25 Bpems 3-ro pasmblikaHua (rod, Mecsy) BCD\BCD R 0x0228

26 Bpems 3-ro pasmblikaHWS (OeHb, Yac) BCD\BCD R 0x0229

27 Bpems 3-ro pasmblikaHWs (MUHYTbI, CEKyHAbI) BCD\BCD R Ox022A

28 MpuynHa 3-ro pasmMblikaHUA WORD R 0x022B CM. Tabnuuy B
29
30 Bpems 3-ro pasmbikaHuMs UINT [ R 0x0230 X0.01

31

32 BpeMsa 4-ro pasmMblkaHusa (rog, mecsu) BCD\BCD R 0x0231

33 BpeMsa 4-ro pasmbikaHWA (OeHb, Yac) BCD\BCD R 0x0232
34 BpeMms 4-ro pasmbiKaHWA (MUHYTbI, CEKYHLbI) BCD\BCD R 0x0233

35 MpuynHa 4-ro pasmMbikaHUa WORD R 0x0234 CM. Tabnuuy B
36

37 Bpems 4-ro pa3mbikaHUA UINT c R 0x0239 X0.01

38

39 Bpemsa 5-ro pasmMblikaHua (rog, Mecsau) BCD\BCD R Ox023A
40 Bpemsa 5-ro pasaMbikaHUA (OeHb, Yac) BCD\BCD R 0x023B

41 Bpema 5-ro pasmbiKaHWA (MUHYTbI, CEKYHObI) BCD\BCD R 0x023C

42 MpuynHa 5-ro pasmbikaHUA WORD R 0x023D CM. Tabnuuy B
43
44 BpeMms 5-ro pasmbikaHus UINT [¢ R 0x0242 X0.01

45
46 BpeMs 6-ro pa3MblikaHMA (rof, MecaLl) BCD\BCD R 0x0243

47 BpeMs 6-ro pa3mbikaHWA (OeHb, Yac) BCD\BCD R 0x0244
48 Bpemsa 6-ro pa3mMblkaHUa (MUHYTbI, CEKYHAbI) BCD\BCD R 0x0245
49 MprynHa 6-ro pasamMblkaHMa WORD R 0x0246 CMm. Tabnuuy B
50

51 Bpemsa 6-ro pasmblikaHnsa UINT c R 0x024B X0.01

52

53 Bpemsa 7-ro pasmMblikaHua (rod, Mecsau) BCD\BCD 0x024C

54 Bpemsa 7-ro pasmbikaHWa (OeHb, Yac) BCD\BCD 0x024D




[POTOKON CBA3U UHTENIEKTYaSIbHOMO KOHTPONepa TMMa H yHUBEpPCaibHOMO aBTOMaTUYECKOro BbikItouaTtens cepurt NASG 1 NAS

Napawmerp wameperits | mocryna
55 Bpemsa 7-ro pasmMblikaHUa (MUHYTbI, CEKYHObI) BCD\BCD R Ox024E
56 MpuynHa 7-ro pasmblikaHUa WORD R Ox024F CM. Tabnuuy B
57
58 BpeMmg 7-ro pasmblkaHUs UINT [¢ R 0x0254 X0.01
59
60 Bpemsa 8-ro pasmbikaHMA (rod, MecaLl) BCD\BCD R 0x0255
61 Bpems 8-ro pasmbikaHWA (OeHb, Yac) BCD\BCD R 0x0256
62 Bpems 8-ro pasmblikaHWsA (MUHYTbI, CEKyHAbI) BCD\BCD R 0x0257
63 MpwvymHa 8-ro pa3MblikaHMS WORD R 0x0258 CM. Tabnuuy B
64
65 Bpems 8-ro pasmbikaHmA UINT c R 0x025D X0.01

MpumeyaHue 4: X1 4715 Tmnopasmepa 4o 2000, X2 Ans ApYrxX TUNopa3Mepos.

Ta6nuua B. MNoacHuTenbHasa Tabnuua AaHHbIX O MPUYMNHaX Pa3MblKaHNA

Kopn NMPUYUNHDbI Pa3MbIKaHNA | HassaHue TMna Pa3MbiKaHUA | ﬂpMMeanme
OOH (WwecTHagLuaTepUUHbIN) HencnpaBHOCTb OTCYTCTBMSA pPa3MbiKaHUA O (oecaTnyHbIn)
O1H HencnpaBHOCTb C ANUTENbHOWM 3a4EPXKKOM NpU Neperpysxke 1
O2H KopoTKoe 3aMblKaHMe C KOPOTKOWM 3a4ePXKKOM 2
03H MNepexogHoe 3aMblkaHMe MNP KOPOTKOM 3aMblKaHWW 3
04H HewncnpaBHOCTb 3a3emMneHns 4
O5H HeuncrnpaBHOCTb OT yTeYKM 5
O6H HeuncnpaBHOCTb HENTPaNbHOro Nostoca 6
O7H HecbanaHcrpoBaHHOCTb TOKa 7
0O8H HewncnpaBHocTb MCR 8
09H HewncnpaBHOCTb 6TOKUPOBKM KOPOTKOIO 3aMblKaHUS 9
OAH HeuncrnpaBHOCTb 6BTOKUPOBKU 3a3eMNeHns 10
OBH HeuncnpaBHOCTb MPU MOHMMXEHHOM HaMpPsH>KeHUK n
OCH HencnpaBHOCTb NepeHanpsaXeHua 12
ODH HewncnpaBHoCTb AncbanaHca Harnps>keHmns 13
OEH Hun3skouacTtoTHasd HencnpaBHOCTb 14
OFH C60M NpW NpeBbILLIEHUM YacTOTbl 15
tOH HapyleHune nocnegoBaTenbHOCTU da3 16
1H HapyLieHne MHBEPCHOM MOLLIHOCTM 17

5.4 HacTtpomka napamMeTpoB

Tun EovHunua | Mpaswuno

HapaMeTp OaHHbIX N3M-4g AO0CTyMa

1 HacTpoika pyHKUMM 3awmThl O (OCHOBHAasa TOKOBad 3alimTa) - R/W 0x2000 CM. Tabnuuy ¢
2 HacTpoika byHKLUMM 3aLmTbl 1 - R/W 0x2001 CM. Tabnuuy D

HacTpoika byHKLUMM 3aLLmTbl 2 - R/W 0x2002 CM. Tabnuuy E
3 HacTpoWka Toka AnMTeNnbHOM 3aaePXKU UINT A R/W 0x2007 Mpum.5. 6.7
4 HacTpoika BpeMeHW OINTeNbHOM 3a4ePXKKM UINT c R/W 0x2008 Mpum. 6
5 TokoBas HAaCTPOMKa BPEMEHU KOPOTKOM 3a4EPXKKM UINT A R/W 0x2009 Mpum.5.6.7
6 HacTpoika BpeMeHW KOPOTKOM 3a4epPXKKM UINT MC R/W Ox200A Mpunm.6
7 HacTpoWka MrHOBEHHOro ToKa UINT A R/W 0x200B Mpum.5.6.7
8 HacTpoWka Toka 3alMTbl 3a3eMeHnsa UINT A R/W 0x200C Mpum. 6.7
9 HacTpoiika BpeMeHW 3aluTbl 3a3eMNeHna UINT MC R/W 0x200D Mpum.6
10 TekyLLMe NoporoBble 3HaYeHMa gencTeua aucbanaHca UINT % R/W 0Ox200E
il HacTpoiika BpeMeHu OencTBus Tekylero ancbanaHca UINT c R/W Ox200F X0. 02
12 TeKyLLee NoporoBoe 3Ha4yeHMe Bo3BpaTa AncbanaHca UINT % R/W 0x2010
13 3HauYeHMe HaCTPOMKM BpeMeH M Bo3BpaTa AucbanaHca no Toky UINT c R/W 0x2011 X0.02
14
15 3HaYeHKe HacTPOMKK Nopora AencTBUA aucbanaHca Hanps>keHUs UINT % R/W 0x2016
16 3HaYeHWe HaCTPOMKM BPEMEHW AENCTBUA AMcOanaHca HanpsHKeHNsS UINT C R/W 0x2017 X0. 02
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MNMapameTp I BEENIIS
AOaHHbIX [ocTyna

17 [oporoBoe 3Ha4eHMe Bo3BpaTa AncbanaHca Hanpsax)eHusa UINT % R/W 0x2018
18 3HavYeHKe HaCTPOWMKN BpeMeHW Bo3BpaTa AncbanaHca No HanpsKeHuo UINT c R/W 0x2019 X0. 02
19
20 ﬁ;g:(eeHHMMﬂMHaCTpOPIKM 07159 mopora AenCcTBUS MPU MOHUMKEHHOM Ha- UINT v R/W 0x201A
21 HacTpoika BpeMeHW O0enCTBUA MPU MOHMMKEHHOM HampsaXXeHUn UINT c R/W 0x201B X0.02
22 3HaYyeHMe nopora Bo3BpaTa MOHMMXKEHHOIo HanpsHXXeHusa UINT B R/W 0x201C
23 3HaYeHMe HAaCTPOMKM BPEMEHIM BO3BPaTa MOHMMKEHHOIO HanpshxeHnsa UINT c R/W 0x201D X0.02
24
25 [NoporoBoe 3Ha4YeHre AeNCTBMUA NepeHanpsxeHns UINT B R/W Ox201E
26 3HaYeHMe HaCTPOWKU BPEMEHU AENCTBUA NepeHanpsaxeHuna UINT c R/W Ox201F X0.02
27 [NoporoBoe 3HaueHKe BO3BpaTa NepeHanpaXxeHuma UINT B R/W 0x2020
28 3HaYeHMe HaCTPOMKM BPEMEHM BO3BpaTa NepeHanps>KeHmns UINT c R/W 0x2021 X0.02
29
30 [MoporoBoe 3Ha4YeHWe OENCTBUSA NPW MOHMKEHHOM YacToTe UINT Iy, R/W 0x2022 X0.1
31 HacTpoWka BpeMeHn O0enCTBUSA NPU MOHMMXKEHHOM YacToTe UINT c R/W 0x2023 X0.02
32 [NoporoBoe 3Ha4eHWe BO3BpaTa NP MOHMXKEHHOM YacToTe UINT y R/W 0x2024 X0.1
33 HacTpoika BpemMeHn Bo3BpaTa Npu MOHM»KEHHOW YacToTe UINT C R/W 0x2025 X0.02
34
35 [oporoBoe 3Ha4YeHWe AENCTBUA NPW NMPEBbILLIEHUM YacTOTbl UINT ny R/W 0x2026 X0.1
36 3HavYeHne BpeMeHU OeNCTBUSA NPW NPEBbILLEHUN YacTOTbI UINT [ R/W 0x2027 X0.02
37 [Noporosoe 3Ha4eHWe BO3BpaTa Npw NpPeBbILLEHUN YacToThbl UINT y, R/W 0x2028 X0.1
38 3Ha4YeHne HaCTPOMKM BpeMeHM BO3BpaTa NMpu NMpeBbilLUeHW YacToTbl UINT c R/W 0x2029 X0.02

MpumeyaHue 5: X1 gns tmnopasmepa 4o 2000, X2 Ans ApYrix TUMopa3mMepos.

MpumeyaHue 6: []1arna3oH HACTPOWKM MAPAMETPOB YKA3AH B YACTM 3 PyKOBOACTBA 0/1b30BATENS MHOMOQYHKLIMOHATbHOMo 1H-
TesI/IEKTYA/IbHOro KOHTPos11epa NAL

MpumeyaHue 7: Ecniv AaHHbIe paBHbI 65535 (OXFFFF), 3TO 03HQYAET, YTO PYyHKLNS BbIK/TIOYEHA.

Ta6nuua C. B1ToBbIN dopMaT HACTPOMKM bGYHKLMN 3aLLNTDI

Bbi6op BpeMeHM TennooTBoaa ¢ 60MbLUON 3a4epXKOoM Bbi6op TMNa KpMBOM 3aLLMTbI C
000: MrHoBeHHO ONTNTENbHOW 3a4eP>KKOM
001: 10 MUHYT 00: 12T
010: 20 MUHYT onIT
OT1: 30 MUHYT 10: 14T
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Ta6nuua D. HacTpolka yHKUMM 3aLlUmTbl 1

Crnoco6 3auTbl
oT gucbanaHca
TOKa

00: 3akpbITO

0O1: OTKItOYEHO
10: CurHan
TpeBoru

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Ta6nuua E. HacTpolka GyHKLUMK 3alLnTbl 2

Crnoco6 3aLLUmTbl OT MOHMKEHHOrO  [Crnocob 3alUmTbl OT MepeHanpPaXKeHa

HaNpPaYXeHna 00: 3aKpbITO
00: 3aKpbITO 0O1: OTKItO4EeHO
O1: OTKItO4EeHO 10: CurHan TpeBoru

10: CurHan TpeBoru

Cnocob 3almTbl OT AncbanaHca Cnocob 3aLmMTbl OT MOHMMKEHHOM | Crnocob 3aLUmTbl OT MeperpysKmM no
HanpsaykeHusa YacToThbl yacToTe

00: 3akpbITO 00: 3akpbITO 00: 3akpbITO

O1: OTKItO4EeHO O1: OTK/ItO4EeHO O1: OTK/ItOYEeHO

10: CurHan TpeBoru 10: CurHan Tpesorm 10: CurHan TpeBormn
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5.5 AuctaHUMOHHOE ynpaBrieHune

N2 n/n | MapameTp | | Tvn gaHHbIX | EovHuua nsm-a |l‘|paBV|no ,EI,OCTyI'Ia| Appec | Mpum - a
KomaHaoa
1 yApaBieHns WORD - W 0x2800 CM. Tabnuuy F

Ta6nuua F. B1ToBbIM dopMaT KOMaHL yrpasneHmns

[MonoxeHwe ynpasneHusa
PaBHOMEPHbIM YpOBHEM
O1: OTKpbITO
10: 3akpbITO

Tabnuua G. DopMaT naeHTUbMKaTopa onmcaHmMsa yCTponcTBa

0x0188 0x0187 0x0186

MpumMeyaHue: YKa3aHHbIV Bbllle 3aBoACcKon Homep 201605132590

NPUNOXEHMUE F1. NTPUHUUIN FTEEHEPALUU CRC-16

CRC reHepupyeTca NyTeM NepBoM npeaBapmuTenbHOM yCTaHOBKM 16-6UTHOIO perucTpa Ha Bce 1, a 3aTeM NocreaoBaTelbHOro BblYMC-
neHra 8 BUTOB Kaapa AaHHbIX C TEKYLLMM 3HadeHreM perncrpa. B reHepaumm CRC y4acTBYOT TO/IbKO 8 6UTOB AaHHbIX Kaykaoro 6ai-
Ta, MPU 3TOM Ha4vasbHbIN N KOHEYHbI 6UTbI 1 Nto6ble BUTbI YHETHOCTU, KOTOPbIE MOTYT 6bITb MCMOMb30BaHbl, He 3aTparmeatotcs CRC.
Mpw reHepaumm CRC Kaykabl 8-BUTHbIM BaT aHM30TPOMEH C COAEPKMMbIM PErncTpa, pe3ynbTaT CABUraeTca B MnaaLlmni 6uT, ctap-
wmnm 6uT gononHaeTtca «0» 1M Mnaawmuii 6muT (LSB) caBuraeTca 1 ornpeaenseTcs, eCrim oH paBeH 1, TO permcTp aHM30TPOMEH C 3a4aH-
HbIM PUKCUPOBAHHbBIM 3HAYEHUEM, eCcr MAaaLWnM 6UT paBeH O, TO HUYEro He MPOUCXOAUT.

Korga nocnegHuin 6UT (6UT 8) CABUHYT, CNeaytolmnin 8-6UTHbIN GalT reTepoanpyeTcs C TEKYLLMM 3HaYeHneM permcTpa, U BbiMoHaA-
eTcd elle ofHa onepaunsa 8-6UTHOro reTepPoOAMPOBaHMSA, KakK OMMUCAHO BbiLLe.

Mpouecc reHepaunmn CRC nponcxoamnT cnenyouimmM obpasom:

a. [MpenBapuTenbHo ycTaHaBnMBaeMm 16-6UTHbIN pernctp B OFFFFH (Bce 1), HasbiBaeMblin peructpom CRC.

b. MepBble 8 6anToB dpeliMa AaHHbIX reTepPOoAMPYIOTCA C MAaaWnUM BanToM pernctpa CRC, 1 pe3ynbTaT coxpaHaeTcs obpaTHO B
pernctpe CRC.

CnoBuHbTe pernctp CRC Ha oauH BUT BNpaBo, 3aMoNHUB cTapwmnin 6UT O, a MAaawWwmnm 6UT cOBUHYB 1 3aPUKCUPOBAB ero.

Ecnv Mnagwwuin 6UuT paseH O: NoBTopMTe War 3 (cnenytowmi casur).

Ecnu Mmnagwuin 61T paseH 1: yctaHoBUTe pernctp CRC B 3agaHHoe pUKCUpoBaHHoe 3HadeHre (OAOOTH) anda onepaumm «M30-0p».
MoBTopaMTe Warn 3 1 4, noka He ByaeT BbiNofHEeHO 8 cABMIoB. Ha 3ToM o6paboTka NofHoOro Habopa OKTeToB 3aBeplleHa.
MoBTopUTE WarK 2-5 ona cnefyoLlero okTeTa, Noka He 6yayT obpaboTaHbl Bce 6anThbl.

OKoOHYaTenbHoe 3HayeHne permctpa CRC - 1o 3HayeHme CRC.

Se~0ao

NMPUNOXEHME F2. NTPUMEP KOMMYHUKALUNOHHOIO NMPUJTOXXEHUA

F2.1 3Tanbl npaBUNbHOM YCTAaHOBKU M BBOAA B dKCM/lyaTauuio

1. Mogkntounte NUHUK WnHbI RS485 A 1 B K knemMMaMm N210# 1 N211# BTOpUUYHOM Lienn aBToMaTn4eckoro Bbikatodatena NA8 cooT-
BETCTBEHHO.

2. B cooTBeTCTBUM C MHCTPYKLMEN MO IKCMyaTauMm yCTaHOBUTE MapaMeTp afpeca CBA3U B MHTENNEKTyallbHOM KOHTposnepe
aBTOMaTM4YecKoro Bbikto4vaTensa NAS Ha 3 1 CKOPOCTb Nepefadn daHHbIX Ha 9,6 KEUT/C;

KoHKpeTHble ornepaLmmn BbIMOMHAOTCA CNefy oM o6pa30M:

N |
(a) Haxxmute | “5or v BbiGepuTe «CUCTEMHbIE HAaCTPOMKM», 3aTE@M HaXKMUTE KHOMKY v 1 BbIGepuTe B MEHIO «<HacTpOMKM CBA3UY.
) \

—_—

=
WE |
| 2= .
(b) HaxxmumTe Enter 1 BbibepuTe B MeHI0 «HaCTpOMKM CBA3U».
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|
AOngd BBoOAda CTaTycCa HaCTpOl;IKM afpeca, 3aTeM HaXXKMnTe l ‘n ' N yCTaHOBUTe agpec 3, a 3aTeM KHOTMKOW

(=
(c) HaxxmuTe { Enter

BIE |
E

I

Bz
\Enler COXpPaHWNTe 3Ha4veHKne.

=) \BE )
(d) Haxxmute W' ons BbiGopa CKOPOCTM Nepeaayun AaHHbIX, 3aTeM HaXMuTe Enter, A9 BXOAa B COCTOSIHWME HAaCTPOMKM CKOPO-

! | !

. | ' .| BE

CTV Nepefaun OaHHbIX, OTperynupyiTe kKHonkamu | Mk ¥ ckopocTb nepegayun gaHHbIX 40 9.6 KEUT/C, 3aTeM KHOMKOM Enter
COXpPaHWNTe 3Ha4veHKne. _— :

3. TMopknoumTte NpeobpasoBaTtesb WKHbI RS485 K KOMMbloTepy A9 BBOAA B SKCMAyaTaLMIo.

4. OTKpOMTe OTNafuMK NocefoBaTelbHOro NopTa (ecnm y Bac ero HeT, Bbl MOXeTe ckadyaTb 6ecnnaTHyto Bepcuto B MIHTepHeTe),
YCTaHOBUTE HOMEP MOCefoBaTeIbHOMO NopTa, 3HAaYeHMe CKOPOCTU Nepefaydu AaHHbIX, M yCTaHOBUTe dopMaT nocnenoBaTesb-
HOro rMopTa Ha 8 6UTOB AaHHbIX, 63 6UTOB YETHOCTU U 2 CTOMOBbLIX GUTOB.

5. OtnpaBbTe TecToBbIM dperM 03 03 00 01 00 01 D4 28, ecnnt KoHTponnep BepHeT gaHHble 03 03 02 00 00 00 C1 84, no3apaBngaem,
cBA3b paboTaeT! Tenepb cBA3b HopMarnbHaga! (MpuMedaHme: koroa ToK dasbl A paseH O A)

F2.2 Monck n yCTpaHeHune HeMcnpaBHOCTeﬁ npun oTCyTCTBUU CBA3U

1. TpoBepbTe, He ocnabneHbl UMM He NepeBepHYTbI N1 KneMmbl N210 1 N211 Ha BTOpUYHOM Lenn RS485 KOMMYHUKaLMOHHOM LUMHbI
A, B 1 aBToMaTu4deckoro Bbiktodatenda NAL (0omxHo 6biTb A->N210, B->N211);

2. [poBepbTe, NPaBUbHO N YCTAaHOBMEHbI NAapaMeTPbl CBA3M UHTENNIEKTYa/IbHOIO KOHTPOEepa Ha aBTOMaTUYECKOM BblK/to4vaTe-
ne NAT; (oomKHbI COOTBETCTBOBATb NapaMeTpaM rMaBHOIro KOMMbOTePaA).

3. lNpoBepbTe, MPaBUIbHO MM YCTaHOBMEHbI MapaMeTPbl MOCe4oBaTEIbHOro MopTa B KOMMYHWMKALMOHHOM XOCTe (OTnagyuke);
(DOMKHbI COOTBETCTBOBATL MapaMeTpaM KOHTPOsIepa)

4. MpoBepbTe, He NOBPEeXKAeH N KOMMYHUKaUMOHHbIM aganTep (NpeobpasoBaTtenb RS485); (A9 NpoOBEpKM 3aMeHMnTe ero HoBbIM).

5. Ecnu HeT npo6neM C BblllenepeymncrieHHbIM, Bbl MOXeTe CBA3aTbCA C HaMW A9 O0MNONMHUTENbHOro aHanms3a.
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