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BeepeHue
MNMpeobpasoBaTtenu 4acToTbl cepun E4-8400 (MY) MmeloT BO3MOXKHOCTb ANCTaHLIMOHHOIO
ynpaBAeHMA U KOHTPOAA COCTOAHMA OT KoMmnbtoTepos (MK) nam nporpammmpyembix N1OrMYECKUX
KoHTponnepos (MN/1K) no nocnegosatenoHom nnHumM ceasm (MJ1C) B COOTBETCTBMM C MPOTOKOIOM
Modbus B pexmmax RTU u ASCII.

YcTpoicTBa COeANHAIOTCA B CeTb COMNAacHO NPUBEAEHHOM HUKe cxeMe. JonycTumasa AanHa
coeanHuTeNnbHOM AnHMmM Ao 1200 m. Ha KoHUax AIMHMKM HeobXx0AMMO YCTaHOBUTL COrnacyoLume
pe3snctopbl 120 Om 0,25 BT.

MK vau MJIK N4 E4-8400 N4y E4-8400 N4 E4-8400
Master Slave Slave .. Slave
(seaywmit) (segombiin) (segombiin) (segombiin)
01 ec 02 ec 32
MopTt RS-485 Anpec Aap AAp
A|B SG|A|B || SG|A|B L |_ISG|A | B |

J

—|

120 Om 0,25 Bt

MK Bceraa Ha3sHavaeTcsa seaywmm (MASTER), a MY — segombimu (SLAVE). MK nocbinaet

120 Om 0,25 Bt

KomaHabl, a MY pearnpytot Ha ero KomaHabl. JJo Hayana ynpasaeHusa MY ao0/1KHbI bbITb
3anporpaMmmnpoBaHbl gna ynpasaeHna no MJ1C n um gonkHbl 6biTb NPUCBOEHDI

HenosTopAtowmeca agpeca. 1K moxxeT nepegasatb KOMaHAbl O4HOBPEMEHHO BCEM WU TONbKO

ogHomy IMY.



MNpotokon Modbus

MpeobpasoBaTesiem MOXKHO YNpPaB/ATb C MOMOLLbI KOMMbIOTEPA MW APYTOro KOHTPO/Iepa
yepes nHTepdeinc RS-485 no npotokony ceasm Modbus (pexum ASCIl n RTU).

YcraHoBKa napametpos MY ana ynpasnenus no MNJ1C.

Home 3aBoackoe
P HanmeHoBaHue ¢pyHKLMM OnucaHue ACK
napameTpa 3HayeHue
B
b1-01 bI60p MCTOUHMK] 2: Mopt RS-485 0
3a4aHuA 4acToTbl
Bbl6Op MCTOYHMKA KOMaHA,
b1-02 2: MNopt RS-485 0
MycK/cTon PT
Afpec cTaHUMK B CeTU
H5-01 1~32 1
Modbus
0: 1200 6oa
1: 2400 6op
H5-02 CKopocTb 06MeHa 2: 4800 6op 3
3: 9600 6oa
4: 19200 60f
0: Hert
H5-03 YeTHOCTb 1: KOHTpOmb YeTHOCTU 0
2: KOHTponb HeYyeTHOCTH
0: MnaBHbIN ocTaHoB 3a Bpemsi C1-02
H5-04 Cnocob octaHoBa npwu 1: Buiber 0
: notepe cBA3M 2: BbicTpbIft 0cTaHOB 3a Bpems C1-04
3: MNpoponxeHne paboTbl (TONbKO cuUrHan)
B
H5-06 PEMA 33ACPAHKN Bpems = (1~16) x 2 Mc 5
nepeaayv coobuLeHua
0: RTU
H5-08 Bbibop pexunma Modbus 1- ASCII 0
0: 16ur
H5-09 Yucno cTonosbix 6uT 1 2 6ura 0
0: 8 6ur
H5-10 ®opmat gaHHbIx Modbus 1 7 6ur 0
B
H5-11 pemsa onpeaeneHuna 0,025,5 0,0
noTepu CBA3n
H5-12 Jonyctnmoe Kosnuectso 1~20 3
owmnboK cBA3n

e [lapameTp H5-04 onpegaenset peakuuto MY Ha notepto ceasm no MJ1C (owmnbka «CE») B
Cny4yae, eI UHTepPBan BPEMEHU MeXKAY COObLLEeHNAMM NPeBbILAET 3Ha4YeHMe NapameTpa
H5-11.

e [lapameTp H5-06 yctaHaBnuBaeT 3a4epXKy (3alLUMTHbIV MHTepBan) Mexay NpUHATLIM
coobLleHnem 1 nepenadven gaHHbIX.

Beaywui Bepgomblit Bepgomblit Beaywui
(MK, NNK) > (n4) (n4) > (MK, N/IK)
3,5 6ant

H5-06
[JaHHble KomaHg, |<—>(4—.| OTBeTHbIE AaHHble

e EC/iM KoNn4yecTso oLMbOK cBA3M NpPeBbICUMT 3HavyeHne H5-12, Ha agucnnee oTobpakaeTca
coobueHne « OPE14».

N
>



AaHHble KOMaHA;:

Pernctpbl komaHa (0000H n 0001H) xpaHATCA B sHeprosaBucMmon namaTtu. MNpu 3anucum B
pPerncTp KOMaHz HOBble JAHHbIE CTAHOBATCA aKTUBHbIMU HEMEANEHHO. B cnydae oTKAOYEeHMA
NUTAHMA BCE AaHHble, XpPaHALMECs B 3TUX pernctpax, byayt notepaHobl.

[AaHHble MOHUTOpA:

Pernctpbl moHuTopa (0010H a0 0092H) xpaHATCA B SHEPro3aBUCUMOM NaMATU. ITU PErUCTpbI
OOCTYNHbI TO/IbKO 1A UTEHUA. B cnyyae OTKAOYEHUA NUTAHMA BCE AaHHble, XPAHALLMECA B 3TUX
peructpax, byayT notepsaHbl.

[AaHHble napameTpoB:
Pernctpbl napametpos (ot 0100H ao C205H) xpaHATcA B sHEproHesaBucMmon namaTtu. Mpu
3aMMCcK HOBbIX AaHHbIX OHM BYAyT COXPAHEHbI B SHEPrOHE3aBUCMMOWN NAaMATH.

JONvHa AaHHbIX NPU YTEHMM COCTaBAeT Makcumym 74 6anTa (QTY: 37), npu 3anucm MmakCMmym

70 6anT (QTY: 35). Bce AaHHble ABAAOTCA WECTHAAUATEPUYHbIMU Yucnammn, PopmaT AaHHbIX
CBA3WN COAEPKNUT aapec YCTPONCTBA, KoA, PYHKUNKN, aHHbIE U KOHTPObHYIO CYMMY.

dopmart gaHHbIX pexkuma ASCII

STX(3AH) 3aros10BoK (cTapToBbIl 6aliT)= 3AH
Crapwwit 6anT agpeca Appec yctpoiictsa Slave (NY):
Mnagwwuin 6ainT agpeca 2 cumBona ASCII

Crapwwnit 6aiT Koga GyHKLMK

Mnagwmnit 6anT Koga GyHKLUK

Kog, dyHKUMKM (KomaHAabl):
2 cumBona ASCII

HauyanbHbIV perncTp KOMaHz,

HauyanbHbIV perncTp KOMaHz,

HauyanbHbIV perncTp KOMaHz,

HauyanbHbIV perncTp KOMaHz,

CrapToBbIit 6aT KOMaHAbI:
4 cumsona ASCII

[OnviHa coobueHuns

[OnviHa coobueHuns

[OnviHa coobueHuns

[OnviHa coobueHuns

[OvHa coobueHns KomaHapl:
4 cumsona ASCII

Crapwwit 6amt LRC

Mnagwwnin 6ant LRC

KoHTponbHaa cymma (LRC):
2 cumsona ASCII

KoHeL, coobuieHus ctapmii 6aiiT CR(ODH)

KoHel, coobuleHma mnaawmin 6ant LF(0AH)

KoHew coobueHus (END)




CootsetctBue Kogo ASCIl popmaty HEX

Kop ASCIl | HEX Kopa ASCII HEX Kopa ASCII HEX Kop ASCIl | HEX
LF 0A 0 30 A 41 T 54
CR 0D 1 31 B 42 \Y 56
SP 20 2 32 C 43 W 57
# 23 3 33 D 44
% 25 4 34 E 45

- 2D 5 35 F 46
2E 6 35 L 4C
3A 7 37 M 4D

? 3F 8 38 R 52

@ 40 9 39 S 53

dopmart gaHHbIX pexkxuma RTU

dopmat cooblieHmna B pexkume RTU.
Beaywmnii (MK, NJIK) nocbinaet 3anpoc segomomy (MY), a MY otnpasaser oTBET BeAylueMmy.
[ONvHa nona faHHbIX BapbUpyeTca B 3aBUCMMOCTM OT KOMaHAb! (QYHKLMN).

Appec ycTpoiictsa Slave (NY):

Kog, dyHKumit (KomaHg)

Crapwwit 6ant

CTapToBbIN perncrp

Mnagwwmin 6anTt

Crapwwit 6ant

OnviHa coobueHuns

Mnagwwmin 6anTt

Crapwwit 6ant

KoHTponbHasa cymma

Mnagwwuin 6anTt

CTpyKTypa popmarta CBA3M.

1. Agpec Slave (Begomoro) yctpoiictea.
Azpec Kaxkaoro segomoro yctpoicTsa (MY) yctaHasnnBaeTcs 3apaHee B napameTtpe H5-01.

Aapeca [0MKHbI HaXoAUTbCA B Anana3oHe oT 1 ao 31 aecatuyHoro popmaTa, B OAHOM CETU He

ZOJI)KHO BbITb YCTPOMCTB C OANHAKOBbIMM aapecamu. ObpalleHune Beaylero no agpecy «0»
O3HayaeT nepeaaydy cooblieHMA O4HOBPEMEHHO MO BCeM aapecam Be0MbIX YCTPOMCTB,
KOTOpbIE BbIMOJIHAOT TEKYLLYH KOMaHAY, HO HE OTBEYAlOT BEAOMOMY.

2. Kog dyHKUMM coobeHuns.

Mpu obweHunu c MY yepes Modbus A0CTyNHbI YeTbipe TUMNa GYHKLMOHA/IbHbIX COODLLEHUN.
Beaywimii 3afaeT KOMaHAy, BbIMOJIHAEMYIO BEAOMbIM YCTPOMCTBOM B COOTBETCTBUM C KOAOM

OYHKUNM.




3. CrapToBblii perucrp.
HayanbHbI HOMEP - 3TO NEPBbIM PErUCTP, ONPEAENAIOLMIA YTEHUE NN 3AMUCD.

4. AnnHa coobLeHuns.
[nnHa coobuweHna ykasbiBaeT, CKOMIbKO NOC/neA0BaTebHbIX PErMcTPOB A0NXKHO ObiTb
npoumnTaHo / 3anuncaHo. B pexkumax RTU 1 ASCII MOXKeT oTan4yaTtbea Apyr oT Apyra.

5. KoHTponbHaa cymma.

3Ha4yeHue KoHTponbHoM cymmbl (CRC-16 B pexkume RTU; LRC B pexkume ASCII) paccuntbiBaeTcs
C UCNO/Ib30BaHMEM 3HaYeHUIN agpeca, Koga GYHKUUM U pa3aenos AaHHbIx coobueHns. Koraa
BEAOMbII NONy4YaeT KoOMaHgHOe coobLLeHMe, OH BbIYUCAAET 3HAYEHNE KOHTPOIbHOM CyMMbl U
CPaBHMBAET €ro CO 3HAaYE€HMEM KOHTPOIbHOM CyMMbl B CAaMOM co0bLweHnKn. Ecnm 3HaveHuna
coBnagatoT — coobuieHme f0CTOBEPHO.

6. CTapToBblii 1 cTONOBbIM 6aiTbl NPeaHa3HauYeHbl TO/IbKO ana pexuma ASCII.
Ona pexkuma ASCII Bo Bcex coobLeHUsx HeobXoAMMO MCNoIb30BaTb CTAPTOBbIN U 2 CTOMOBbIX
baiTa.

OTK/IMK BEJOMOrO YCTPOUCTBA.

Ecnm cooblueHme KomaHabl UMEEeT HOPMabHYIO CTPYKTYPY (AEACTBUTENbHbIN agpec BeAOMOro
YCTPOWCTBA, KO4 GYHKUMKU U T.N.) BEAOMOE YCTPOMCTBO ByAeT oTBeYaTb CTaHAAPTHbIM OTBETOM.
Ecnu B CTpyKType coobLlieHne KoMaHabl MMeeT HETOYHOCTU, BEAO0MbI OTBETUT coobeHnem ob
ownbke.

Koab! owumnbok Modbus (OPE14)

Koabi OnucaHue MpuumnHa
ownbok

e Kopg otamyen ot 03H, 06H, 08H, 10H.
01H OwwnbKa Kofa GyHKUMK

Bce agpeca pernctpos He 3aperncTpupoBaHbl.
Owwubka agpeca perncrpa e HavanbHbIV perucTp nepegayv He COOTBETCTBYET

02H
0000H, 0001H.
OnvHa gaHHbIX He cooTBeTcTByeT 1 ™ 16.
03H OwwnbKa annHbl coobLieHnsl o AAvHa AaHHbIX He Lenoe Yncao nNpu 3anmcu.
[LaHHbIX
e [peBbllleH BEPXHMI / HUXKHWUIA Npeaen B AaHHbIX
21H OwWwmnbKa 3HaYEHUA AAHHbIX 3anucu.

° HEKOppEKTHaFI YCTAaHOBKa AaHHbIX NPU 3anncu.

e [lonbITKa 3anucKu NpegnNpUHATa BO BpeMA AeACTBUSA
KomaHAabl MNyck us MNJK.

e [pousowna ownbKa «CPFO3», a napameTpbl, Kpome

22H 3anuce HeBO3MOXHa A1-00 ~ A1-05, E1-03 n 02-04, 6b111 YCTaHOB/EHDI

(mnA KoHKpeTHOro perucrpa) ans BBOAa M3 MK

e [onbiTKa YTeHna / 3anmMcn KOHKPETHOro perncrpa co
cTopoHbl MNJIK




HeTt oTBeTa oT Begomoro ycrpoucrsaa (MY).

Beaomoe ycTpoiicTBo He byaeT oTBevaTb Npu caeayroLmx coctoaHmax CoobuweHna KomaHg,
1. Korga B coobueHnn KomaHabl obHapyKeHa owmnbKa cBasn (nepenosHeHne, opmar,
YEeTHOCTb UM KOHTPOJIbHAA CyMMa).

2. Korga aapec BegoMoro ycTpoicTBa B KOMaHAHOM COOBLLEHNM HE COBNAAAET C afpeECOM,
YCTaHOB/IEHHbIM B BE40MOM YCTPOMICTBE.

3. Koraa BpemeHHOM MHTepBa AaHHbIX, COCTaBAAOLWMX COObLEeHNE, NPEBbIWAET
YCTaHOBNEHHbIN Nepunos 0bHapyKeHnsa Tanm-ayTa.

4. Ecnv AnvHa AaHHbIX COOBLLIEHMIA KOMaHA HEBEPHaA.

Bpems nepeaaum coobuieHuns

Bpems mexay nonyyeHnmem coobeHns BegoMbIiM YCTPOUCTBOM U €ro OTBETOM BeAyLemy
ycTponcTsy, 3T1o 3,5 6aiT natoc H5-06 (Bpems 3aaepKu oTBeTa Ha nepeaady). Bpems mexay
nofy4YeHUeM BeayLLMM YCTPOMCTBOM OTBETA OT BEAOMOIO M OTNPaBKy BEAOMOMY C/leAyoLWero
coobLeHns onpeseneHo ANUTeNbHOCTbIO 24 6aliTa, Kak NOKa3aHO Ha PUCYHKE HUXKeE.

Beaywui Bepgomblit Bepgomblit Beaywui Beaywui Bepgomblit
(MK, NNK) (N4 (N4 (MK, NNK) (MK, NNK) (N4
[JaHHble KomaHg, | OTBeTHble AaHHble [aHHble KomaHa,
L -
3.5 H5-06 24 6ant
banT

CoobweHusa GpyHKUMIA

Mpu o6meHe gaHHbIMK ¢ MY yepe3s Modbus RTU / ASCIl nmetoTca yeTbipe TMna cooblueHui. B
Tabnuue NoKasaHbl TUMbl KOAOB GYHKLUMI, MaKCMMasIbHbIN pasMmep PerucTpa B COOTBETCTBUM C

dYHKUMEN.

Perucrp coobweHun OTBeTHOEe coobuieHne
Kog, pyHKumu dyHKUMA KomaHgbl QTY (HopmanbHoe)
RTU ASCII RTU ASCII
03H YTeHne gaHHbIX i i 32 14
HECKOJ/IbKMX PErncTpos
06H 3anucb B 04MH pernctp - - - -
08H KOHTpOAb AHNK CBA3N - - - -
10H 3anucb gaHHbIX B rpynny 2 12 i i
perncTpos

dopmat coobleHna N3MeEHAETCA B 3aBUCUMOCTU OT GYHKLMU cooblieHunA. [INa Kaxkaon
bYHKUMM ecTb KomaHaHOe coobuieHue oT BeayLlero n oTBeTHoe cooblieHre oT BeLOMOroO.

YreHne HeCKONbKUX peructpos - PyHkuma 03H

PyHKLMA YTeHMA HecKoNbKux pernctpos (03H) no3sonseT BeayLLemMy YCTPONCTBY
3anpalwmBaTb MHPOPMALMIO Y BEAOMbIX YCTPOMCTB.

CoobuieHre KomaHabl ANA YTEHUA HECKONIbKUX PETMCTPOB CTPYKTYPUPOBAHO, KaK
NMoKa3aHo Ha npumepe Huxe. (Aapec=2, 3ameaneHue B cootsetcTamm ¢ C1-02).



YreHue coobuieHunii napamerpos Modbus (RTU)

CoobuieHne KoMmaHp, OTBeTHOe coobieHune (Hopm.) OTtBeTHOEe coobweHue (ownbKa)
Anpec 02h Appec 02h Appec 02h
Koa dyHKUMK 03h Kog, dyHKuuK 03h Kog, dyHKuuK 83h
CrapTosbiit | Crapwwnii 6aint | 75h Pasmep faHHbIX 08h Koa ownbkm 02h
perucTp Mnap,LuTﬁ _ 01h MepBblit Crapumii 6aiit | 00h KoHTposnbk,| CTapwwii 6aitt 30h
Yucno CTapLIJVII/IvGBVIT 00h PernucTp AaHHbIX Mnagwwnit 02h CYMMa | Mpapuwmit Gaiit F1h
PEMCTPos | Maagwmn | 04h | 75 0005 Crapuwuit 6aitT | 00h
KoHTponbH.| Crapwwin 6anit | OFh DETUCTP AAHHbIX Mnaauwmnii 04h
cymma Mnagwmuit 6ainT | F6h - —

TpeTwnit Crapuwii 6aint | 00h
PerucTp AaHHbIX Mnagwuni 00h
MNocnepHuii Crapwwuit 6ait | 00h
PerucTp AaHHbIX Mnagwuni 00h
KoHTpobHan Crapuwii 6aint | 48h
cymma Mnagwmuii 6ait | 93h

YreHune coobuwieHunii napamerpos Modbus (ASCII)

CoobuweHne KomaHpg, OtBeTHOEe coobuweHune (Hopm.) OTBeTHOe cooblueHune (owmnbKa)
STX (3aronosok) 3Ah STX (3aronosok) 3Ah STX (3aronoBok) 3Ah
Crapwui 6ant 30h Crapwui 6ant 30h Crapwwit baut 30h
Adpec Mnamwwii 6air | 32h | | “APeC Mnagwwii 6ar | 32n | | e Mnagwmi 6ait | 32h
Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 38h
bYHKUMM Mnagwwnin 6aiit | 33h bYHKUMM Mnagwwnin 6aiit | 33h byHKUMM Mnagwwuin 6aint | 33h
37h Pasmep CTapUJMVIvGBVII 30h Koz own6km 30h
. 35h LaHHbIX Mnagwwii 6aint | 38h 32h
Craprossin perucrp 30h 30h KoHTponbH. | CTapwwuit 6ant 37h
31h . 30h cymma Mnagwwnin 6ant | 39h
30h MepBbln perncTp AaHHbIX 30n Crapuimii GaiT oD
KoHey, - - -
30h 32h Mnagwwnin 6ant | OA
Yucno perncrpos 30h 30h
34h 30h

BTopoit perncTp AaHHbIX
KoHTponbH. | CTapwuii 6ant 38h poup PA 30h

cymma Mnagwwin 6aiit | 31h 34h

Crapwui 6ant oD 30h
Mnagwwuin 6ant | OA 30h

KoHey,

TpeTuin perncTp AaHHbIX 30n

30h
30h
30h
30h
30h
KoHTponbH. | CTapwwuit 6ant 48h
cymma Mnagwwmin 6ait | 93h
Crapwui 6ant oD

Mnagwwnin 6anit | OA

MocneaHWi perncTp AaHHbIX

KoHey,

HopmanbHoe oTBeTHOe coobuieHue

CoobuieHre 0 HoOpMaibHOM OTBETE COAEPMKUT TOT Ke agpec NoAYUHEHHOrO YCTPOMCTBA
N Kog, GYHKLUMMU, YTO 1 B cOOBLLIEHME KOMaHAbI OT BeAlyLLLEro yCTPOMCTBa.

3HaYeHne KOHTPOIbHOM CYMMbl FEHEPUPYETCA B pe3y/ibTaTe BblYUCAEHUSA C
MCNONb30BaHMEM 3HAaUYEHUI agpeca, Koga GYHKLUUK, KondecTBa 6alT AaHHbIX U pa3aen
perncTpa AaHHbIX COObLLEHMS.



CoobueHue 06 ownbke

OTBeTHOE co0bLIEHME OT BEJOMOr0o YCTPOMCTBa 006 OLIMOKE COAEPHKUT TaKOM Ke aapec
BEA0MOr0 YCTPOMCTBA, YTO M B COOBLLEHNM KOMAHAbI, YKa3blBalOLWMIA MacTepy, Ha KOTOPbIM
OTBEYAET BEA,OMbIN.

Kog, dyHKLMM B OTBETHOM COOOLLEHNN OWMOKKM daKTUYECKM NpeacTaBaseT cobom
3HayeHue 80h natoc ncxoaHbiv Kog, dyHKUMKM 03h. 3To yKasbiBaeT BeAyLleMy YCTPOUCTBY, YTO
OTBETHOE coobLeHNe ABNAETCA OWMOOYHbIM OTBETHBIM COODLLEHNEM.

Koga, ownbKM yKasbiBaeT, rge NpomsoLwna ownbKa B KOMaHAHOM COObLWEHNN. 3HaAYeHMe
02h B none Kog yKka3sblBaeT, YTO 3anpoLleHHble faHHble KOMaHAHOro coobLWeHMA CYNTbIBALOTCA
M3 HegonycTMmoro pernctpa. Cm. Takske Tabanuy «Koabl owmnbok Modbus (OPE14)»

3anucb B oauH peructp — 06h

®PyHKLMA 3anucK ogHoro pernctpa (06h) no3sonseT BeayLLemy yCTPOMCTBY 3aNMUCbIBATD
AaHHbIe B PErNCTPbI BEAOMOT0 YCTPOMCTBA.

Mpumep coobLeHMA 3anncK B 0gMH PErucTp NokasaH Huxe. Agpec 2, 3aZ,aH1e 4acToTbl
30,00 I'uy, (3000 DEC ¢popmata cootseTcTByeT O0BB8 — HEX dopmara).

CoobuieHne KoOMmaHp, OTBeTHOe coobieHune (Hopm.) OTtBeTHOEe coobweHue (ownbKa)
Anpec 02h Appec 02h Agppec 02h
Koz dyHKumm 06h Kog, dyHKuuK 06h Koa doyHKuum 86h
Homep Crapwwuii 6aiit | 00h Homep Crapuit 6aitt 00h Koa owmnbkm 02h
perucrpa Mnagwuni 01lh perucrpa Mnaawwnin 6anT 01h KoHTponbH.| Ctapwwuit 6ait | 33h
[NaHHble CTapu"MﬁFaﬁT 0Bh Crapuuwii 6aint 0Bh cymma Mnagwwin 6ant Alh

Mnap.mrm = Bah Aantble Mnagwwnin 6ant B8h

KoHTponbH.| Crapwwii 6aiT | DFh ——
cymma Mnagwwin 6aint | 7Bh ROHTpONbH. Crapuinit baitt DFh
cymma Mnagwwin 6ant | 7Bh

Homep perucrpa - 370 perncTp, B KOTOPbIN HYXKHO 3anucaTtb AaHHble. B KomaHaHOM
Co0bLIEeHNM Haa HOMEPOM pernctpa ykasaHo 01h, aToT peructp asnserca 3agaHMemM 4acToTbl.
DaHHble coaepkat 1 ctapwimini n 1 mnaawmin 6anT gaHHbIX AN 3aNUCK.

3HayYeHne KOHTPOJIbHOM CYMMbIl reHepupyeTca C UCMO/Ib30BaHMEM 3HaYeHU agpeca, Koaa
bYHKUMN, HOmepa perncTpa, 6anToB AaHHbIX COOBLEHUS.

HopmanbHoe oTBeTHoe coobeHne
HopmanbHoe oTBETHOE COOBLLEHME - 3TO TOYHO TaKoe, YTO U COOBLLEHME KOMaHbI.

CoobuweHue 06 ownbke
Cm. Tabnunuy «Kogbl owmnbok Modbus (OPE14)»

HeT oTBEeTa OT BEAOMOTO YCTPOICTBA

Beaomoe ycTpoiicTBO UTHOPUPYET KOMaHAHOEe CO0bLEHNE U HEe BO3BPALLAET OTBETHOE
coobLeHne B CNeayoLLmMX CAyYanx:

1. Korga B coobueHnn kKomaHabl obHapyKeHa owmnbKa cBasu (nepenonHeHne, popmar,
YEeTHOCTb UM KOHTPOJIbHAA CyMMa).

2. Korga aapec BegoMoro ycTpoicTBa B KOMaHAHOM COOBLLEHNM HE COBNAAAET C afpeCcoM,
YCTaHOB/IEHHbIM B BE4,0MOM YCTPOMICTBE.

3. Koraa BpemeHHOM MHTepBa AaHHbIX, COCTaBAAOLWMX COObLWEeHNe, NpeBbIWaeT
YCTaHOBNEHHbIN Nepunos 0bHapyKeHnsa Tanm-ayTa.

4. Ecnv AnviHa AaHHbIX COOBLLEHMIA KOMaH/ HeBEpHa.
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CoobueHne KomaHa

3anucb coobweHna KomaHgbl (ASCII)

OTBeTHOEe coobuweHune (Hopm.)

OTtBeTHOEe coobweHue (owmnbKa)

KoHTponb nnHum ceasm - 08h
dyHKUMA KOHTpONs AnHKUKM (08h) Mcnonb3yeTcs gnA NPOBEPKM Nepesaym CUrHai0B MeXay

Beayumm 1 BeOomMbiM yCTpOl\/‘ICTBaMM. TecT-KoA4, M AaHHble MOryT 6bITb YCTaHOBJ/1EHbI B noboe

3Ha4yeHue, nepedaHHble AaHHbIe AONXKHbI BO3BPallaTbhCs B BUAE OTBETHOrO coobuleHua be3
U3MEHEeHUMN.

CoobuweHne KOMmaHg,

CoobuweHne KomaHAbl KOHTPOAA IMHKUK cBa3u (RTU)

OTBeTHOe coobuieHune (Hopm.)

STX (3aron08BoK) 3Ah STX (3aronoBok) 3Ah STX (3aronosok) 3Ah
Crapwui 6ant 30h Crapwui 6ant 30h Crapwwit baut 30h
Anpec Mnagwwuin 6ant | 32h Anpec Mnagwwuin 6ant | 32h Anpec Mnagwwun 6ant | 32h
Koa Crapwui 6ant 30h Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 38h
bYHKUMM Mnagwwnin 6aiiT | 36h byHKLMM Mnagwwnin 6aiiT | 36h byHKLMM Mnagwwuin 6ant | 36h
30h 30h Koz, owm6Ky 30h
30h 30h 32h
Homep pervctpa 30h Homep pervctpa 30h KonTponb. | Crapuwmii 6aitt | 37h
31h 31h cymma Mnagwwun 6ant | 36h
30h 30h Koel, CTapLLIVIVIVGBVII 0Dh
42h 42h Mnagwwin 6ant | OAh
JdaHHble a2h JdaHHble a2h
38h 38h
KoHTponb. | Ctapwwin 6ant 33h KoHTponb. | Ctapwwuit 6ant 33h
cymma Mnagwwin 6aiit | 34h cymma Mnagwwin 6aiit | 34h
Koel, Crapwui 6ant 0Dh Koel, Crapwui 6ant 0Dh
Mnagwwin 6aint | OAh Mnagwwin 6aint | OAh

OTtBeTHOEe coobweHue (ownbKa)

Anpec 02h Appec 02h Appec 02h
Koz dyHKLMK 08h Kog, dyHKuuK 08h Kog, dyHKuuK 88h
Crapwuit 6aiit | AAh Crapwwuit 6aitt | AAh Kog, ownbkm 02h
Tecr-kon - TecT-Kop, o
naawmi AAh Mnagwuin 6anit | AAh KoHTponbH.| Crapwwuii 6aint |37h
,ﬂ,aHHble CTapLLIVIl‘;I 6ant BBh CTapLLIVIl‘;I 6anT BBh Cymma MﬂaALLIVIVI 6anT Cih
i aHHble
Mnap.mrm - BBh A Mnagwwin 6ant | BBh
KoHTponbH.| Crapwuit 6aiit | D3h C 7 6ai D3h
cymma Mnagwwin 6ainT | 43h KoHTpoNbHaA Tapuinm bant
Cymma Mnagwwnin 6anit | 43h

HopmanbHoe oTBeTHOe coobLeHue
HopmanbHoe oTBeTHOe coobueHne aybanpyeT coobuieHne KomaHapbl.

CoobuweHue 06 ownbke
Cm. Tabnunuy «Kogbl owmnbok Modbus (OPE14)»
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CoobueHne KomaHa

CoobuweHne KomaHAabl KOHTpoAA nHUKM ceAasm (ASCII)

OtBeTHOEe coobuweHune (Hopm.)

OTtBeTHOEe coobweHue (owmnbKa)

STX (3aronosok) 3Ah STX (3aronosok) 3Ah STX (3aronoBok) 3Ah
Crapwui 6ant 30h Crapwui 6ant 30h Crapwwit baut 30h
Anpec Mnagwmii 6aiir | 32h | | APeC Mnagwwii 6air | 32h | | PPeC Mnawuii 6anT | 32h
Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 38h
GYHKLMM Mnaawmit 6ait | 38h GYHKLMM Mnagwwuii 6aiT | 38h GyHKUMU Mnagwwuii 6ait | 38h
41h 41h Kog, ownBKm 30h
41h 41h 32h
Tect-koA 41h Tecr-koa 41h KoHTponbH. | CTapwwuit 6ant ?
41h 41h cymma Mnagwwun 6ant | ?
42h 42h Kokel CTapmmﬁvGaﬁI 0Dh
42h 42h Mnagwwin 6ant | OAh
JaHHble a2h JdaHHble a2h
42h 42h
KoHTponbH. | CTapwuii 6anTt 32h KoHTponbH. | CTapwuii 6ant 32h
cymma Mnagwwnin 6aiit | 43h cymma Mnagwwin 6ait | 43h
Korel, Crapwui 6ant 0Dh Koel, Crapwui 6ant 0Dh
Mnagwwnin 6ait | OAh Mnagwwin 6aint | OAh

3anucb HeckoabKux peructpos — 10h

dDyHKUMA 3anNnCU HECKONbKUX perncTpos (10h) no3BonsaeT BeayLemy yCTPOMCTBY 3anmncbiBaTb

[laHHble B HECKO/IbKO PErucTpoB BeAOMbIX YCTPOMCTB.
YcTaHOBMB 419 BeOMbIX YCTPOMCTB aapec «0» B pasgene agpeca coobuieHuns, BeayLmi

MOXET OTNPaBuTb KomaHay nyck (permctp 00h) u komaHay 3aaaHunsA YactoTbl (perncTp 01h) Ha

BCe BeAOMble yCTpOI?ICTBEI B CETH.

3anucb HeckoabKux peructpos, KomaHgHoe coobuweHue (RTU)

CoobueHne KomaHa

OTBeTHOEe coobueHune (Hopm.)

OTtBeTHOEe coobweHue (owmnbKa)

Appec 3Ah
Koz dyHKumum 90h
Kopg, owmnbku 02h
KoHTponbH. | CTapwwuit 6ant 3Dh
cymma Mnagwwin 6aiit | Clh

Appec 02h Appec 02h
Koz dyHKumnm 10h Kog, dyHKumnm 10h
CrapToBbIii Crapwwuin 6ant | 41h CraptoBblii | CTaplmii 6aiT 41h
perucTp Mnagwwin 6ant | 0Dh perunctp Mnagwwin 6ant | ODh
Yucno Crapwwin 6anTt | 00h Yucno Crapwui 6ant 00h
pernctpos Mnagwwnin 6aiit | 02h pernctpos Mnagwwuin 6ant | 02h
Yuncno 6anTOB AaHHbIX 04h KoHTponbH. | CTapwuii 6ant Cdh
Mepsasn CrapLumii 6aiiT 02h cymma Mnagwwuin 6ant | 04h
rpynna

LaHHbIX Mnagwwnin 6amnt | 58h

Cneayowas | Crapwwuit 6aint | 02h

rpynna

[aHHbIX Mnagwwin 6ant | BCh

KoHTponbH. | Craplumii 6aiT 81h

cymma Mnagwwnin 6aiiT | 9Bh

Koa dyHKuMM 3TOro coobuieHun coctasnseT 10h (3anmMcb HECKO/IbKUX PEFUCTPOB).

CTapToOBbINA PErucTp - 3TO NEPBbIN PEFUCTP, B KOTOPLIM HYKHO NPOM3BECTM 3anucb. Hanpumep,

B KOMaHAHOM coobLieHnn cTapToBbii HoMep 410Dh yKasbiBaeT, YTO NepPBbIM PErUCTPOM
ABNAETCA pernctp napametpa D1-13.
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Ynucno perncTpoB yKasbiBaeT KOIMYECTBO PErMCTPOB, NpeAHa3HauYeHHbIX 41a 3anucuy (ao 24
(RTU) 1 mo 12 (ASCII)).

Yucno 6alToB JaHHDIX - 3TO KOJIMYECTBO 6AMTOB, KOTOPbIE A0JIKHbI 6bITb 3anMcaHbl B Begomoe
YCTPOKCTBO. PeanbHoe KonmyecTBo 6aiTOB AaHHbIX PaBHO MUX YABOEHHOMY YNCAY, TaK KaK B
Ka*K[,0M perncrpe ectb ABa 6aliTa AaHHbIX.

HopmanbHoe oTBeTHOe coobLeHune
HopmanbHOe 0TBETHOE COOBLLEHNE COAEPKUT OAMH U TOT }Ke agpec BeAOMOro yCTPOMCTBa, Kog,
GYHKUUKM M HOMEpP CTapTOBOro PErmcTpa, YTo U B COOBLLEHMM KOMAHA.

CoobueHue 06 ownbke
Cm. Tabnunuy «Kogbl owmnbok Modbus (OPE14)»

HeT oTBEeTa OT BEAOMOTO YCTPOICTBA

Beaomoe ycTpoiicTBO UTHOPUPYET KOMaHAHOEe CO0bLEHNE N He BO3BPALLAET OTBETHOE
coobLeHne B CNeAyoLmMX CAyYanX:

1. Korga B coobueHnn KomaHabl 0bHapyKeHa ownbKa cBaA3n (nepenosHeHne, opmar,
YEeTHOCTb UM KOHTPOJIbHAA CyMMa).

2. Korga aapec BegomMoro ycTpoicTBa B KOMaHAHOM COOBLLEHNM HE COBNAAAET C afpeECoM,
YCTaHOB/IEHHbIM B BE4,0MOM YCTPOMICTBE.

3. Koraa BpemeHHOM MHTepBan AaHHbIX, COCTaBAAOWMX COObLIEHME, NPEBbILWAET
YCTaHOBNEHHbIN Nepunos, 0bHapyKeHnsa Tanm-ayTa.

4. Ecnv AnvHa AaHHbIX COOBLLIEHMIA KOMaHA HEBEPHaA.
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3anucb Heckoabkux peructpos, KomaHgHoe coobueHue (ASCII)

CoobueHne KomaHa

OTBeTHOEe coobuweHune (Hopm.)

OTtBeTHOEe coobweHue (owmnbKa)

STX (3aronosok) 3Ah STX (3aronoBsok) 3Ah STX (3aronoBok) 3Ah
Crapwui 6ant 30h Crapwui 6ant 30h Crapwui 6ant 30h
Appec Mnagwwin 6ant | 32h Appec Mnagwwuin 6ant | 32h Anpec Mnagwwuin 6ant | 32h
Koa Crapwui 6ant 31h Kog, Crapwui 6ant 30h Kog, Crapwui 6ant 39h
GYHKLMM Mnagwwuii 6aiT | 30h GYHKLMM Mnagwwmii 6aiT | 38h GyHKUMU Mnagwwii 6aiT | 30h
34h 41h Koz, oLm6Ky 30h
o 31h o 41h 32h
Craprosbilt peructp 30h Craproseid peructp 41h KoHTponbH. | Crapwimnit 6aiT 36h
44h 41h cymma Mnagwwnin 6ait | 43h
30h 42h Koel, CTapmmvaaMI 0Dh
30h 42h Mnagwwin 6ant | OAh
Yucno perncrpos 30h Yucno perncrpos a2h
32h 42h
Yuncno Crapwuit 6aitt 30h KoHTponbH. | Crapwmnii 6ait 32h
baiiToB cymma Mnagwwuin 6ant | 43h
JiaHHbIX Mnaawmi baitt | 34h CTapwnii 6aiit | ODh
son | | Komeu Mnagwnii 6ait | OAh
MepBada rpynna gaHHbIX 32h
35h
38h
30h
Cneaytowasn rpynna AaHHbIX 32h
42h
43h
KoHTponbH. | CTapwuii 6ant 38h
cymma Mnagwwin 6aint | 32h
Koel, Crapwui 6ant 0Dh
Mnagwwnin 6ait | OAh

KoHTposbHaA cymma
B KOHLe coobLieHna oTNpaBAAOTCA AaHHbIe 414 NPOBEPKM OWMOOK Npu nepeaaye

coobuieHni (koHTposbHasa cymma). B Modbus RTU npoBepka owwmnbok BbinonHaeTca B popme

CRC-16, 8 Modbus ASCII - B popme LRC.

KoHTponbHaa cymma (CRC unmn LRC) paccumTbiBaeTcs nepesatolMm yCTPOMCTBOM,

KoTopoe aobasnsaeT ee B coobuieHune. NpuemHoe yCTPOMCTBO NePECYUTLIBAET KOHTPO/bHYHO

CyYMMY B NMNOJTYyHYEHHOM COO6LLI,eHl/1I/1 M CpaBHUBAET BblHNC/IEHHOE 3HAa4YEeHNE C d)aKTI/I‘-IeCKMM
3Ha4YeHnem, nosly4eHHbIm B TEKCTE CaMOro COO6LLI,EHVIF|. Ecnu aBa 3HayeHUA He paBHbI,

BO3HMKaeT oWnbKa.
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Mpumep BbluncneHmna CRC-16 8 C

// *buf pointer to character array that contains the characters to used calculate CRC
// buflLen number of characters to calculate CRC for
// *crc pointer to the array that contains the calculated CRC

void  getMBCRC(char *buf, int bufLen, char *crc) {
unsigned long crc_0 = Oxffff;

unsigned long crc_1 = 0x0000;

inti,j;

for (i=0; i<bufLen; i++) {

array
crc_0 A= ((unsigned long)buf[i] & 0x00ff);
for (j=0;j<8;j++) {
crc_1=(crc_0>> 1) & Ox7fff;
store

if (crc_0 & 0x0001)
crc_0 = (crc_1 ~ 0xa001);
else

crc_0=crc_1;

}
}
crc[0] = (unsigned char)((crc_0/256) & 0x00ff);
crc[1] = (unsigned char)(crc_0 & 0x00ff);
return;

}
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// Declare and initialize variables

// Loop through characters of input

// XOR current character with 0x00ff
// Loop through characters bits
// shift result right one place and

// if pre-shifted value bit O is set

// XOR the shifted value with 0xa001
// if pre-shifted value bit 0 is not set
// set the pre-shifted value equal to
the shifted value

// Hi byte
// Lo byte



Tabauubl napameTpos

Perncrpbl ogHOBpeMEeHHOro BelwaHua (ToNbKo AnA 3anucu)

Peructp HassaHue but OnucaHue
0 MNyck sBnepén 1: BkAtOYEHO
1 MNyck Ha3ag 1: BkAOYEHO
2 Bxog D1 1: BkAOYEHO
3 Bxog D2 1: BkAtOYEHO
4 Bxog D3 1: BKNtOYEHO
5 Bxog D4 1: BKNtOYEHO
6 Bxog D5 1: BKNtOYEHO
0000h KomaHgbl 7 Bxog D6 1: BKNtOYEHO
ynpasneHuna | 8 Peseps
9 C6poc aBapuu 1: BkAOYEHO
A MNyck Bnepén warosasa CKOPOCTb 1: BkAOYEHO
B MNycK Ha3ag warosasa CKOPOCTb 1: BkAtOYEHO
C Pene R1 1: BKNOYEHO
D Pene R2 1: BKNOYEHO
E Bbixog DO 1: BKNtOYEHO
F BHewHAA HencnNpaBHOCTb 1: BkAOYEHO
0001h 3apgaHue yacToTbl (XXX.XX, 50.00ry, - 5000 DEC popmart, 1388 — HEX dopmar)
0002h~0005h | Peseps
Peructpbl KomaHg (3anucb/uteHue)
Peructp HassaHue but OnucaHue
0 MNyck Bnepén 1: BkAOYEHO
1 MNyck Ha3ag 1: BkAOYEHO
2 Bxog D1 1: BkAOYEHO
3 Bxog D2 1: BkAOYEHO
4 Bxog D3 1: BKNtOYEHO
5 Bxog D4 1: BKNtOYEHO
6 Bxog D5 1: BKNtOYEHO
0000h KomaHabl 7 Bxog D6 1: BKNtOYEHo
ynpasneHuna | 8 Peseps
9 C6poc aBapuu 1: C6poc owmnbku
A MNyck Bnepén warosasa CKOPOCTb 1: BkAOYEHO
B MNycK Ha3ag warosasa CKOPOCTb 1: BkAOYEHO
C Pene R1 1: AKTUBMpPOBAHO
D Pene R2 1: AKTUBMpPOBAHO
E Bbixog DO 1: AKTUBMpPOBAHO
F BHewHAA HencnNpaBHOCTb 1: HencnpaBHOCTb
0001h 3apgaHue yacToTbl (XXX.XX, 50.00ry, - 5000 DEC popmart, 1388 — HEX dopmar)
0002h~0005h | Peseps
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Perncrpbl MoHUTOpPA (TONBKO UTEeHUe)

Peructp | HaseaHue but OnucaHue
0 Bo Bpemsa paboTsl 1: NYCK 0:CTOn
1 Peseps
2 Mpwn pesepce 1: Hasag O: Bnepép
oo10n | Cocroanme 3 | Peseps
curHana
4
5 [oTOBHOCTb 1:Totos
6~F Peseps
0013h Peseps
0 Peseps
1 Huskoe HanpsxeHue 3MNT (Uv1)
2 Peseps
3 HeT curHana okoH4YaHua npeasapsaaa (UV3)
4 KopoTKkoe 3aMbliKaHKe (SC)
5 Peseps
0014h O;:;%Zie 6 Meperpyska no ToKy (oc)
7 Meperpyska no Hanps»eHuwo 3MNT (ov)
8 Meperpes pagnaTopa - TenjaooTsoaa (OH)
9 Peseps
A Meperpyska geuratens (oL1)
B Meperpyska npeobpasosaTtens (oL2)
C~F Peseps
0~2 Peseps
0017h Oumbka 3 | Owu6ka EEPROM (CPF03)
namaAT
4~F Peseps
0 Huskoe HanpsaxeHue 3MNT
OnucaHune 1 Bbicokoe HanpsaxxeHwe 3T
OWWNBKN B 2 MNeperpes pagnatopa — Tenn00TBOAA
0019h
pexxume 3~6 Peseps
cronnm 7 BHelwwHsAA 6/10KMpOoBKa (b.b.)
8~F Peseps
OnucaHne 0 OwunbKa nsmepuTens Toka (CTER)
001Eh
OLWNB60OK 1~F Peseps
0 MoTepna obpaTHoI cBA3M (FBL)
1 Peseps
OnucaHue 2 BHelWHMN aBapuiiHbIN OCTAaHOB (E.S.)
001Fh | npeaynpexae 3 HyneBoe 3asaHue 4acToTbl (STPO)
HWiA 4 3anpeT nycKka (STP1)
5 Crton c nynbTa ynpaBaeHus (STP2)
6~F Peseps
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Pernctpbl napameTtpoB moHUTopa UX-XX (TonbKo uteHue)

Peructp MNapameTp OnucaHue Cucrtema uucen
0020h ui1-01 3afiaHHas YacToTa (XXX.XX)
0021h U1-02 BbIxogHaa yactoTa (XXX.XX) JdecatnyHan
0022h U1-03 BbIxoaHOM TOK (xxx.XA)
0023~0024 Peseps
0024h U1-06 BbixogHoe HanpsaxeHue (B)
0026h U1-07 | Hanpssenue 3MT (B) Aecatninan
0027h~0028h Peseps
0029h ui1-10 CocTosiHME BXOAHbIX KNEMM (3aMKHYTO)
002Ah Ul-11 CocTosiHME BbIXOAHbIX KeMM (PasoOMKHYTO)
002Bh~002Ch Peseps
002Dh ui1-14 Bepcusa MO (xx.xxx)
002Eh Ul-15 YpoBeHb curHana Ha Bxoge AVI (Xxx.x) JecatnyHan
002Fh uil-16 YpoBeHb curHana Ha Bxoge ACI (Xxx.x)
0030~0036h Peseps
0037h ul-24 YposeHb curHana OC NMANA JecatnyHan
0038h~004Ch Peseps
004Dh ul-46 TemnepaTypa cunosoro moayns (°C)
004Eh ui1-47 Tekyulee 3HayeHuMe cyétymka (C) NecaTuutan
004Fh U1-48 Bpemsa pabotbl 1
0050h U1-49 Bpemsa paboTbl 2
0051h~008Dh Peseps
0090h uU3-01 MNocneaHsaa ownbKa (1)
0091h U3-02 BTopas owmnbka (2) LWecTHaguaTepryHas
0092h U3-03 TpeTbA owmnbKa (3)
0093h~0097h | Peseps
Pernctpbl Kogos owmnb6ok 0090h~0092h
NHanKauma OnucaHue Koa owmnbku
uvi Huskoe HanpsaxeHne 3MT 02h
SC KopoTkoe 3amblKaHue 05h
0ocC Meperpyska no Toky 07h
ov Bbicokoe HanpsaxeHue 3MT 08h
OH MNeperpes paguaTopa — Teni100TBoA4a 09h
OoL1 MNeperpyska gsuratens 0Bh
oL2 Meperpyska npeobpasosatens 0Ch
CPFO3 Owmnbka namaATm 1Fh
CTER OwunbKa nsmepuTens Toka 31h
b.b. BHewHAs 610KMpOBKa 34h
FBL Motepsa obpatHoM cBasun NMANA, 35h
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Peructpbl napametpos MY (YreHne/3anucoy)

Kaxgomy napametpy MY cooTBETCTBYET KOHKPETHbIN PErncTp, C aApecom B Buae
YeTbIPEX3HAYHOrO WeCTHAALATEPUYHOTO YMCAa.
MepBbili 3HaK B apece pernctpa CoOOTBETCTBYET rpynne napameTpos B Tabanue: Xxxx

lpynna napameTtpos A|lB|C|D|E|H|L|O|P|T
CootseTtcTtytowmin HEX-Koz, 1 23|14 |5|7|8|A|B]|C

BTopoW 3HaK B agpece perncrpa coBnagaeT ¢ 1-m Homepom napameTpa nocne 6ykebl rpynnbl
napameTpos: XXxx.

TpeTuii n YeTBEPTHIN 3HaK - 3TO B HEX—Koae ABy3Ha4yHoe Yncio Homepa napameTpa: xxXX
Mpumep 1: NapameTp E1-09: cornacHo npmBegeHHOM Bbiwe Tabaunue, «E» cooTBeTCTBYET 5%,
«1» n «09» coBnagaet ¢ «1» n «09» B popmaTte HEX, nosTomy agpec permcrpa MmeeT BUA,
5109h.

JdecaTnuHbiit popmaTt E| 1|09
LWecTHaguatepuyHblin popmaT 51109

5109h

Mpumep 2: NapameTp P1-20: cornacHo npmuBeaeHHOM Bbllle Tabauue, «P» cootBeTcTByeT «BY»,
«1» coBnagaet c «1», «20» cooTBeTcTBYET «14» B popmaTe HEX, noaTomy aapec perncrtpa
umeet Bung B114h.

JecaTnuHbin popmaTt P |1]20
LWecTHaguatepuyHbIit popmaT B |1 |14

B114h

Tabaunua cooTBETCTBMA aAPECOB PErNCTPOB NapameTpam nporpammuposaHua N4

MNapameTp
Mpyn | ®yHKy, Homep OnucaHue Peructp
na na
A1-02 Bbibop pexmma paboTbl 1102h
A Al A1-03 NHuumanmsaums 1103h
A1-04 Maposnb 1104h
B1-01 Bbi6Op MCTOYHUKA 3a[,aHNA YACTOTb! 2101h
B1-02 Bbi6op UcToUYHMKa KomaHg, MYCK/CTOI 2102h
B1-03 | Bbibop cnocoba octaHOBa 2103h
B1-04 | 3anpert peBepca 2104h
B1 B1-06 | YmMcno cyMTbIBAHWN BXOL4HOMO CUTHaNA 2106h
B1-09 Bbi6Op anbTepHaTMBHOIO NCTOUYHMKA KomaHa MYCK/CTOIM 2109h
B1-10 BbiboOp anbTepHAaTUBHOIO UCTOUYHUKA 3aJaHNA YACTOTbI 210Ah
B1-11 | Bbi6op KoHourypauum MYCK/CTOM npu ynpasieHnn oT Knemm 210Bh
B1-12 | ABTOMaTuyecKasa peryanpoBKa BbIXOAHOIMO HanpaXKeHuA 210Ch
B
B2-01 YacToTa BK/IKOYEHUA NOCTOAHHOrO TOKa TOPMOXKEHUA 2201h
B2-02 | YpoBeHb MHXEeKLNMU NOCTOAHHOIO TOKa NPY TOPMOXKEHUN 2202h
B2 B2-03 Bpems MHXeKUMn NOCTOAHHOrO TOKa Npu nNycke 2203h
B2-04 Bpems MHXeKuMn NOCTOAHHOro TOKOM MpKU OCTaHOBe 2204h
B2-09 | YpoBeHb MHXEeKLUM NOCTOAHHOIO TOKAa Npu Nycke 2209h
B3-01 MMoucK cKopocTn Npu nNycke 2301h
B3 B3-04 Bbibop pexkmma nomcKa CKopocTm 2304h
B3-05 KoadpdpuumneHT Harpyskm npu NomcKe CKOpoCTU 2305h
BS B5-01 MNNA-perynnposaHme 2501h
B5-02 KoaddpuumneHT obpaTtHoit cBA3N 2502h
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B5-03 MponopuMoHanbHbIl KoapduumeHT (P) 2503h
B5-04 NHTerpanbHblii KoadoumumeHT (1) 2504h
B5-05 OudbdepeHumanbHbiii KoappuumeHT (D) 2505h
B5-06 HanpasneHune cmewenuna NUA-perynatopa 2506h
B5-07 CmeweHune NNA-perynatopa 2507h
B5-08 Bpema 3agepxku NMUL-perynatopa 2508h
B5-09 Jencreusa npu notepe obpaTHOM CBA3M 2509h
B5-10 YpoBeHb onpegeneHma notepu obpaTHoOM cBA3n 250Ah
B5-11 Bpems onpegeneHusa notepun o6paTHOM CBA3MU 250Bh
B5-12 OrpaHuyeHune nHTerpanbHom sennunHbl NN-perynatopa 250Ch
B5-14 YacToTa nepexosa B CAALWMI PeXUM 250Eh
B5-15 Bpemsa 3a4epKKM Nepexosa B CRALWNI perknum 250Fh
B5-16 YacToTa BbIxo4a U3 CNALLEro pexmnma 2510h
B5-17 Bpems 3agepKKu BbIXOAa 13 CNALLEro pexunma 2511h
C1-01 | Bpems pasroHa l 3101h
c1 C1-02 | Bpemsa topmoxkeHua 1 3102h
C1-03 | Bpems pasroHa 2 3103h
C1-04 | Bpemsa TopmoxkKeHua 2 3104h
C2-01 Bpemsa S-KpmBOI XapaKTepPUCTMKN B Havyane pasroHa 3201h
) C2-02 Bpema S-KpnBOI XapaKTEPUCTUKM B KOHLLE pasroHa 3202h
C2-03 Bpemsa S-KpnBOI XapaKTEPUCTUKN B Havasie TOPMOXKEHMA 3203h
C2-04 Bpemsa S-KpMBOI XapaKTEPUCTUKN B KOHL,E TOPMOXKEHMUA 3204h
c3 C3-01 KoaddnumeHT KomneHcaLmmn CKoMIbKeHns 3301h
C3-02 HavanbHaA 3ageprKKa KOMMNeHcaumn CKObXKeHUA 3302h
C4 C4-01 KoaddnumeHT KomneHcaumm MoMeHTa 3401h
6 C6-01 Hecywas yactoTta 3601h
C6-06 PexuMbl HecyLLel YacToTbl 3606h
D1-09 YacToTa Wwarosoro pexmma 4109h
D1-10 Bpemsa pasroHa WwaroBoro pexuma 410Ah
D1-11 Bpema TOpMOXKeHMA LWaroBoro pexkuma 410Bh
D1-12 Bpemsa pa3roHa/TopmoKeHns GUKCMPOBaHHbIX CKOPOCTEeN 410Ch
D1-13 Ckopoctb 0 410Dh
D1-14 CkopocTb 1 410Eh
D1-15 CkopocTb 2 410Fh
D1-16 CkopocTb 3 4110h
D1-17 Ckopoctb 4 4111h
D1-18 CkopocTb 5 4112h
D1-19 CkopocTtb 6 4113h
D1 D1-20 CkopocTtb 7 4114h
D1-21 CkopocTb 8 4115h
D1-22 CkopocTb 9 4116h
D1-23 Ckopoctb 10 4117h
D1-24 Ckopoctb 11 4118h
D1-25 CkopocTb 12 4119h
D1-26 Ckopoctb 13 411Ah
D1-27 CkopocTtb 14 411Bh
D1-28 CkopocTtb 15 411Ch
D1-29 Bpema pasroHa ana ckopoctn 0 411Dh
D1-30 Bpemsa TopmoxkeHua ana ckopoctu 0 411Eh
D1-31 Bpema pasroHa ana ckopoctu 1 411Fh
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D1-32 Bpemsa TopmoxkeHua ana ckopoctn 1 4120h
D1-33 Bpems pasroHa gnsa ckopoctn 2 4121h
D1-34 Bpemsa TopmoxKeHua ana cKopocTn 2 4122h
D1-35 Bpemsa pasroHa gna ckopoctu 3 4123h
D1-36 Bpemsa TopmoxKeHua ana ckopoctn 3 4124h
D1-37 Bpems pasroHa gna ckopoctu 4 4125h
D1-38 Bpemsa TopmoxKeHua ana ckopoctu 4 4126h
D1-39 Bpems pasroHa gnsa ckopoctn 5 4127h
D1-40 Bpemsa TopmoxKeHua ana ckopoctn 5 4128h
D1-41 Bpems pasroHa gna ckopoctu 6 4129h
D1-42 Bpemsa TopmoxKeHua ana ckopoctu 6 412Ah
D1-43 Bpems pasroHa gna ckopoctn 7 412Bh
D1-44 Bpemsa TopmoxkeHua ana ckopoctn 7 412Ch
D1-45 Bpems pasroHa gnsa ckopoctn 8 412Dh
D1-46 Bpemsa TopmoxKeHua ana ckopoctn 8 412Eh
D1-47 Bpemsa pasroHa gnsa ckopoctn 9 412Fh
D1-48 Bpemsa TopmoxkeHua ana ckopoctn 9 4130h
D1-49 Bpemsa pasroHa gna ckopoctu 10 4131h
D1-50 Bpema TopmorkeHua gna ckopoctu 10 4132h
D1-51 Bpema pasroHa ana ckopoctm 11 4133h
D1-52 Bpema TopmoxKeHua ana ckopoctm 11 4134h
D1-53 Bpema pasroHa ana ckopoctn 12 4135h
D1-54 Bpema TopmoXKeHua ana ckopoctu 12 4136h
D1-55 Bpemsa pasroHa gna ckopoctu 13 4137h
D1-56 Bpemsa TopmoxeHua ana ckopoctn 13 4138h
D1-57 Bpemsa pasroHa gna ckopoctu 14 4139h
D1-58 Bpemsa TopmoxeHuna ana ckopoctu 14 413Ah
D1-59 Bpemsa pasroHa gna ckopoctu 15 413Bh
D1-60 | Bpema TopmoxkeHua ana ckopoctu 15 413Ch
D2 D2-01 BepxHWit npenen 4actoTsbl 4201h
D2-02 Hu»xHWI npepen YacToTbl 4202h
D3-01 YacToTa nepecKkoka 1 4301h
D3 D3-02 YacToTa nepecKoka 2 4302h
D3-03 YacToTa nepeckoka 3 4303h
D3-04 WnpnHa arMana3soHa nepecKkoka 4304h
E1-01 Hanps»keHune nutaHua 5101h
E1-03 Bbibop xapaktepuctukm U/f 5103h
E1-04 MakcrMmabHaa BbIXOAHAA YACcTOTa 5104h
E1-05 MaKcnmanbHOe HanpaXKeHue 5105h
E1-06 basoBsas 4yactoTa 5106h
E1-07 CpeaHAa BbiIxogHaA yacrtoTa A 5107h
El E1-08 Hanps»eHue npu cpeHel BbIXOAHON YacToTe A 5108h
E1-09 MuWHMManbHaA BbIXO4HAA YacToTa 5109h
E1-10 HanpsxeHne npy MUHUMaNbHOM BbIXOAHOM YacToTe 510Ah
E1-11 CpefHsasa BbIxoaHasA YactoTa B 510Bh
E1-12 HanpsaxeHune npu cpeaHen BbIXoa4HOM YacToTe B 510Ch
E1-13 basoBoe HanpaxkeHue 510Dh
E1-14 CraprtoBas 4acToTa 510Eh
E2-01 HoMWnHanbHbIN TOK gBUraTeNs 5201h
E2 E2-03 TOK X0n10CcTOro xoaa gsuratensa 5203h
E2-04 Yucno nontocos gsuratens 5204h
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E6 E6-01 HanpasneHune BpaleHua asuratens 5601h
H1-01 MHorodyHKLMOHaAbHbI BXo4 (Knemma D1) 7101h
H1-02 MHoOrodyHKLMOHaAbHbIV BXo4 (Knemma D2) 7102h
H1-03 MHorodpyHKUMOHaNbHbIV BXoA (Knemma D3) 7103h
H1-04 MHoropyHKUMOHaNAbHbIV BXoA (Knemma D4) 7104h
H1-05 MHoropyHKUMOHaNbHbIV BXoA (Knemma D5) 7105h
H1-06 MHoropyHKUMOHaNbHbIV BXoA (Knemma D6) 7106h
H1-11 Bbib6op TMNoB curHanos gns sxogos D1~D5 710Bh
H1-12 Bbib6op TMNa curHana gns exoaa D6 710Ch
H1 H1-13 Lar nsmeHeHua yactoTbl B pexkume 5OJIbLLIE/MEHbBLLE 710Dh
H1-14 CoxpaHeHue 4acToTbl B pexxkunme 5OJIbLLE/MEHbBLLE 710Eh
H1-15 BbiboOp cMrHana MMNynbCHOro BXxoaa 710Fh
H1-16 KoadpdpuumeHT dnabtpa MmnynbcHOro Bxoaa 7110h
H1-17 KoaddpuumeHT nmnynbcHoro Bxoga 7111h
H1-18 KoadodumumneHT dpmnbtpa npu oTobpakeHnn 4acToTbl Ha NyibTe 7112h
ynpasneHua
H1-19 3apaHune cyeTumKa 7113h
H1-20 MpenycraHOBKa cyeTYMKa 7114h
H1-21 Mepuropg onpoca cyeT4ynKa 7115h
H2-01 MHoropyHKUMOHaNbHbIV Bbixoa (pene 1) 7201h
2 H2-02 MHoOrodyHKLMOHaNbHbIN BbIXog, (pene 2) 7202h
H2-03 MHoropyHKUMOHaNbHbIN Bbixoa (Knemma DO) 7203h
H2-06 BbI6op TMNOB CUTHANOB AUCKPETHbIX BbIXOLOB 7206h
H3-02 YcuneHue Bxoga AVI 7302h
H3-03 CmeuleHune Bxoga AVI 7303h
H3-09 Bbi6op PpyHKLUMM BXxOoAa ACI 7309h
H3-10 Ycunerue Bxoga ACI 730Ah
H3-11 CmeuweHune Bxoga ACI 730Bh
H3-12 Mepuog onpoca Bxoaa AVI 730Ch
H3 H3-13 Bbibop TMNOB curHanos Ha Bxoaax AVI n ACI 730Dh
H3-14 HanpasneHune cmeweHma sxoga AVl 730Eh
H3-15 XapaKTepucTuka ynpassieHusa no sxogy AV 730Fh
H3-16 Mepwog onpoca sxoga ACI 7310h
H3-17 HanpasneHune cmeweHuna sxoga ACI 7311h
H3-18 XapakTtepucTtuka ynpasneHua no sxogy ACl 7312h
H3-19 KoaddpuumeHT dunbtpa 3agaHma 4actoThbl 7313h
H4-01 Bbibop PyHKLMM Knemmbl AO 7401h
H4-02 KoaddpuumneHT ycuneHus soixoga AO 7402h
H4 H4-03 CmeuweHme Bbixoga AO 7403h
H4-09 HanpasneHune cmeweHma soixoga AO 7409h
H4-10 XapakTtepucTtuka sbixoga AO 740Ah
H5-01 Agpec ctaHuum B cet Modbus 7501h
H5-02 CKopocTb 06MmeHa 7502h
H5-03 YeTHOCTbL 7503h
H5-04 Cnocob ocTtaHoBa Npw noTepe CBA3N 7504h
HS H5-06 Bpemsa 3agepKKM nepesaymn coobieHus 7508h
H5-08 Bbibop pexknma Modbus 7509h
H5-09 Yucno ctonosbix 6UT 750Ah
H5-10 ®opmat gaHHbix Modbus 750Bh
H5-11 Bpemsa onpegeneHua notepu ceaA3mn 750Ch
H5-12 Jonyctnmoe KonnyecTso owmnboK cBA3K 750Dh

21




L1-06 Bbi6op 3awmThl ABUraTens 8106h
L1-07 Cnocob oxnaxaeHua geuratens 8107h
11 L1-08 YpoBeHb cpabaTbiBaHWA 3aLWLMTbI ABUraTENA 8108h
L1-09 MeTopa ocTaHOBa Npu Neperpyske Asuratens 8109h
L1-10 YpoBeHb cpabaTbiBaHWA 3aLWLMTbI ABUraTENA 810Ah
L1-11 Bpema cpabatbiBaHWUA 3aWNUTbI ABUraTENA 810Bh
12 L2-01 3awmTa OT NoTepU NUTaAHUA 8201h
L2-02 Jonyctnmasa gamMTenbHOCTb NOTEPU NUTAHUA 8202h
L3-01 MpepoTBpalLeHne cpbiBa NPU pasroHe 8301h
L3-02 YpoBeHb npefoTBpaLLeHna CpbiBa NPU pasroHe 8302h
L3-04 MpepoTBpalLeHne cpbiBa NP TOPMOXKEHUN 8304h
L3-05 MpepoTepalleHme cpbiBa Npu pabote 8305h
13 L3-06 YpoBeHb NpefoTBpaLLeHMA cpbiBa Npu paboTe 8306h
L3-07 YpoBeHb npefoTBpaLLeHNA CPbIBA NPU TOPMONKEHUM 8307h
13-08 MNpepoTepalleHme neperpyskm No HaNpPAXKeHMo Npu 8308h
TOPMOXKEHUM
L3-09 YpoBeHb NpefoTBpaLLeHnAa neperpyskn No HanpaxeHuo 8309h
L3-10 OrpaHunyeHune nepeHanpaxxeHna Npu TOPMOKEHUN 830Ah
L4 L4-01 YpoBeHb onpesenieHna 4acToThbl 8401h
L4-02 JnanasoH onpegeneHua 4acToTbl 8402h
L5-01 KonnyecTtBo nonbITOK aBTonepesanycka 8501h
L5-03 | Cnocob nycka npu aBTonepesanycke 8503h
L5-04 Bpema 3agepKn aBTonepesanycka 8504h
L5 L5-05 Bbibop pexkrMma aBTonepesanycka 8505h
L5-06 ABTOMATHYECKMI NMYCK NOC/Ae Nogayum NUTaHUs 8506h
L5-07 3apeprKKa nycka nocne nogayv nuTaHUA 8507h
L5-08 Bpemsa TOpMOXKeEHMA 33 CHET MHEPLIMU Harpy3Kn 8508h
L5-09 YpoBeHb onpefenieHnAa NOHUMKEHHOro HanpaXXeHusa 8509h
L3 L8-04 YnpaBneHue BeHTUIATOPOM 8804h
L8-17 CHUXKeHMe HecyLLel YacToTbl NP NOBbIWEHWM TeMMNepPaTypbl 8811h
01-02 NHaMKauma napameTpa nocne BKAOYEeHUA NUTaHUA A102h
01 01-06 CropocTb aBuraTtens A106h
01-07 MHAWKaumMA 4acToTbl MW CKOPOCTU ABUraTena A107h
02-02 [Jewncteme kHonkm CTOMN npu BHEWHEM ynpasaeHuu A202h
02-04 Kog, mowHocTM npeobpa3oBaTens 4acToThbl A204h
02 02-05 YcTaHOBKa YacToTbl 6e3 HaxaTma KHonku BBO/, A205h
02-08 Bbibop BpemeHun HapaboTkm NY A208h
02-10 OrpaHuyeHune BpemeHmn paboTbl A20Ah
02-11 BhoknpoBKa nameHeHUA NapameTpos No Naposito A20Bh
P1-00 Bbi6bop aBTOMATMYECKOrO YnpaBaeHMA NPOLEeCCOM B100h
P1-01 OcHoBHas YacToTa (0-1) B101h
P1-02 1-a ckopocCTb npouecca B102h
P1-03 2-A CKOPOCTb NpoLiecca B103h
P1-04 3-A CKOPOCTb Npouecca B104h
P1 P1-05 4-a cKOpOCTb Npouecca B105h
P1-06 5-a ckopocTb npouecca B106h
P1-07 6-A cKOpOCTb Npouecca B107h
P1-08 7-A CKOPOCTb Npouecca B108h
P1-09 8-A ckopocTb Npouecca B109h
P1-10 9-a cKOpOCTb Npouecca B10Ah
P1-11 10-a ckopocTb npouecca B10Bh
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P1-12 11-a ckopocTb npouecca B10Ch
P1-13 12-a ckopocCTb npouecca B10Dh
P1-14 13-a ckopocTb npouecca B10Eh
P1-15 14-a ckopocTb npouecca B10OFh
P1-16 15-a ckopocTb npouecca B110h
P1-17 Bpems paboTbl Ha ckopocTu 0 B1l1lh
P1-18 Bpems paboTbl Ha ckopocTu 1 B112h
P1-19 Bpems paboTbl Ha cKOpoCTU 2 B113h
P1-20 Bpems paboTbl Ha ckopocTu 3 B114h
P1-21 Bpems paboTbl Ha ckopocTu 4 B115h
P1-22 Bpems paboTbl Ha ckopocTu 5 B116h
P1-23 Bpems paboTbl Ha ckopocTH 6 B117h
P1-24 Bpems paboTbl Ha ckopocTu 7 B118h
P1-25 Bpems paboTbl Ha ckopocTu 8 B119h
P1-26 Bpems paboTbl Ha ckopocTu 9 B11Ah
P1-27 Bpems paboTbl Ha ckopocTtu 10 B11Bh
P1-28 Bpems paboTbl Ha ckopocTu 11 B11Ch
P1-29 Bpems paboTbl Ha ckopocTu 12 B11Dh
P1-30 Bpemsa paboTbl Ha ckopocTn 13 B11Eh
P1-31 Bpemsa paboTbl Ha ckopocTh 14 B11Fh
P1-32 Bpemsa paboTbl Ha ckopocTn 15 B120h
P1-33 HanpasneHue ana ckopoctn 0 B121h
P1-34 HanpasneHue gna ckopoctu 1 B122h
P1-35 HanpasneHue ana ckopoctu 2 B123h
P1-36 HanpasneHue ana ckopoctu 3 B124h
P1-37 HanpasneHue ana ckopoctu 4 B125h
P1-38 HanpasneHue gna ckopoctn 5 B126h
P1-39 HanpasneHue ana ckopoctun 6 B127h
P1-40 HanpasneHue ana ckopoctun 7 B128h
P1-41 HanpasneHue ana ckopoctun 8 B129h
P1-42 HanpasneHue ana ckopoctn 9 B12Ah
P1-43 HanpasneHune ana ckopoctu 10 B12Bh
P1-44 HanpasneHue ana ckopoctu 11 B12Ch
P1-45 HanpasneHue ana ckopoctun 12 B12Dh
P1-46 HanpasneHue ana ckopoctu 13 B12Eh
P1-47 HanpasneHune ana ckopoctu 14 B12Fh
P1-48 HanpasneHune ana ckopoctu 15 B130h
T1-01 ABTOHaCTpOIiKa C101h
T1-02 HomunHanbHaA MOWHOCTb ABUraTens, KBt C102h
m T1-03 HomunHanbHOe HanpAKeHue asuratens, B C103h
T1-04 HomuHanbHbIM TOK gBuratens, A C104h
T1-05 HomwuHanbHadA yactoTta gsurartens, 'y, C105h
T1-07 HomuHanbHas CKOpocTb Asuratens, 06/m C107h
T2-00 KomneHcauma momeHTa C200h
T2-01 KomneHcauma ckonbxeHuna C201h
™ T2-02 JKBMBANEHTHAA MHAYKTUBHOCTb C202h
T2-03 TOK HamarHM4mMBaHuA C203h
T2-04 Motepu B cTanm C204h
T2-05 MoBblWEeHNEe MOMEHTa Ha HU3KOM CKOPOCTH C205h
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