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B 3ANMCHYI KHHKKY HHIKEHEPA

HuHa Kyssmuna, AntoH [onos

Peanusauua cepsepda
Modbus RTU c nomoubio

MHTEe
FAS

eMCHOro moayns
EL u MO CoDeSys

BBEAEHME

TTpoMmbllLIeHHBIE TTPOTOKOJBI Ha Oa3e ceteit Ethernet mpuoope-
TaIOT BCE OOJBIITYIO TTOMYISIPHOCTD. McTonb30BaHMe TaHHOM TeX-
HOJIOTUY B TIPOMBIIIIIEHHBIX CICTEMaX UMeeT TaKre TIPEVMYIIIECTBa,
KaK BO3MOXKHOCTb THOKOI MOJIEpHU3AIIUY 1 MACIIITAOMPOBAHUSI CH-
CTEeMBbI, TPOCTOTA TTOCTPOEHUSI APXUTEKTYPhI U HEBBICOKAsT CTOU-
MOCThb co3nanus ceteii [1]. OmHako BHeIpeHre HOBBIX TEXHOJIOTHIA
B o6mact ACY TII nmpoucxoauT 10CTaTOYHO MEIJIEHHO, TIO3TOMY
JI0 CUX TIOPp MHOTMIMHU YCTPOICTBAMU UCTIONB3YIOTCSI TPAIUIIMIOHHBIE
MPOMBILIUIEHHBIE CETU Ha 0a3e MOCIe10BaTeIbHBIX IIMH.

[Ipu co3znaHnny aBTOMATU3UPOBAHHBIX CUCTEM HEPEIKO Tpedy-
eTCsl HalaJuTh OOMEH NaHHBIMU MEXIy YCTpOiicTBaMu, MOep-
JKMBAIOLIMMU Pa3INYHbIe MPOTOKOIbI 0OMEHA TaHHBIMU UJTU Pa3-
JIMYHbIe MOAUGMUKALUYA OTHOTO U TOTO e MPOTOKOJIA.

Tax, koutposiep CPM713 komnanuun FASTWEL ucrnonb3yet
IJIs1 Tiepenayu nTaHHbIX nmpotokos Modbus TCP Ha 6ase ceteit
Ethernet [2]. [Tpu paboTe ¢ JaHHBIM KOHTPOJLJIEPOM BO3HUKJIA 3a-
naya roJjiydyaTh M TepefaBaTh JaHHbIE € MaHEIW orepaTtopa
MT6100i kommannu Weintek, moamep:kuMBaloleii mociaemnoBa-
teabHbIi TpoToko Modbus RTU/ASCII (puc. 1).

Hcnonb3oBaHue 6eCIIOBHOIM MHTErpalliK YCTPOWCTB BCEra sSIB-
JISIETCSl TPUOPUTETHBIM 10 CPABHEHUIO C TPUMEHEHUEM 1IUTI030B
CTOPOHHUX MPOU3BOAUTENEN, TORTOMY TS PEllleHUs TaHHOM 3a-
nayy ObUT B3ST MHTepdeiicHblii Moayap NIM742 komnaHuu
FASTWEL, no3Bosisioliuii NoaKI04YaTh YCTPONCTBA C UHTEP-
(deticom RS-232 u pabotath ¢ HUMHM 4Yepe3 MOJb30BATEIbCKYIO
nporpaMmy KoHTtposiepa CPM713.

Momnyne NIM742 cOBMECTHO € TIOJIb30BaTEIbCKOM TIPOrpaMMOii
koHTposiepa CPM713 peanusyer paboTy MOAUMHEHHOTO Yy37a

Weintek MT6100i

FASTWEL 1/0
CPM713

A

A

Puc. 1. Unterpaums koutponnepa FASTWEL 1/0
c oneparopckoii naHenobto Weintek

Modbus RTU. NIM742 nonkttodaercs: B OOIIYIO JTUHEIKY MOy~
sieit u o mmHe FBUS oOMeHuBaeTcst fTaHHBIMU C KOHTPOJUIEPOM
CPM713 (puc. 2). Anst obecrieueHust padboTsl NIM742 ¢ mpoToko-
oM Modbus RTU wucnonb3yercs o6monmnoreka misgs CoDeSys
FastwelModbusServer.lib, Bxonsinas B maker agantauu FASTWEL.

MoAKNIOYEHMUE YCTPOMCTB
1 KoHGUTYPUPOBAHUS U TTPOTPAMMUPOBAHUST KOHTPOJLIEpa
CPM713 u unrepdeiicHoro moayist NIM742 ucnonab3oBainch

CJeIyIoIIe KOMITOHEHTHI M aKCeCCyaphl:

@ Kabenb 1 KoHburypupoBanust ACS00019, Bxoasiiuii B KOM-
MJICKT MTOCTaBKU KOHTPOJLIEPa;

@ OecruiaTHbIN TporpaMMHbIid makeT CoDeSys pupmer 3S Smart
Software Solutions ¢ amanTaumoHHbIM TaketoMm FASTWEL
CoDeSys Adaptation mis padotsl ¢ FASTWEL.

s paboTsl ¢ maHenbio orepatopa Weintek MT6100i moHamgo-
OUIUCH:

@ COeIMHUTEbHBIE Kabeau s KOH(UTYPUPOBAHUS, KOTOPbIE
TaKXXe BXOAST B KOMIUIEKT [TOCTAaBKU;

@ OecruiaTHOe PorpaMMHOe obecTiedeHue 1151 KOHDUTYpUpOBa-
Hus EasyBuilder 8000.

[ToakntouyeHue uHTEphEcCHOro MoayJ/sl K MaHeau oreparopa
OCYILECTBIISIETCSI C TIOMOILbIO COeAMHUTEIBLHOTO KabeJst. JJlaHHbIi
KabeJIb MOXKHO U3TOTOBUTH CAMOCTOSITEIbHO, MCITONIBb3YsT MH(OP-
Mallio 0 Ha3HAYeHUM KOHTAKTOB, MPEICTaBICHHYIO B PYKOBOJI-
CTBe M0 3Kcrutyaranuu naHeau Weintek (puc. 3). Ljist cBsi3u ¢ Mo-
nynem NIM742 ucnonbzoBaiics nopt COM3 (RS-232) oneparop-
CKOI1 TTaHeJIM, B KOTOPOM MMEeTCsT TPEXKOHTAKTHOE TTOIKITIOUe-
Hue g nepefauu naHHbix: TxD (mepegauva), RxD (npuém) u
GND (zemis).

Ha puc. 4 uzobpaxeHa cxema MoaKJtoue-

HUSI KOHTAKTOB MojyJist NIM742 k rop-
ty COM3 naHenu orneparopa
|3, 4]. [Ipu noakIt0YeHUN He-
00XOIMMO MMETh B BUIY, 4TO
KOHTaKT Tepefayd JaHHbIX
TxD wmHTEepdeiicHoro Momysst
JMOJIKeH TOAKIIOUAThC K
KOHTaKTy TpuéMa HTaHHBIX
RxD manenu omepatopa, a
KOHTaKT RXD cooTBeTCTBEHHO K
TxD nanenu.

Takum ob6pazoMm, ISl OCy-
LIECTBICHUS CBS3U MEXIY MaHe-

Puc. 2. Koutponnep CPM713
C NOAKNIOYEHHBIMU MOAYNAMM
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9 8 7 6
COM3 (RS-232)

Kontakt  0603Havenne com3
(RS-232)
1 Rx- -
2 Rx+ -
3 Tx- -
4 Tx+ -
5 GND 3emns
6 Data— -
7 TxD Mepepada
8 RxD Mpuém YcnoBHble 0603HAYEHUS:
9 Data+ _ TXD — nuHWs nepejadu JaHHbIX,

RXD — nuHNS nonyveHns AaHHbIX.

CPM713
RUN/ERR

YcnosHble 0603HaYeHus:

— —TxD, nepefada faxHbix ot MNNK;
— —RxD, npuém panubix MJIK; =
— —3emnA.

=
9 NIM742

HACTPOMKA NAHENMU ONEPATOPA

DKpaHHas (hopma IMaHeJU orepaTopa co3naéTcsl U KOHMUTYPU-
pyeTcsl C MOMOIIbIO 0eCIUIaATHOIO MPOrpaMMHOTO 00ecIieYeHus
EasyBuilder 8000. ITpu co3gaHuu HOBOTO MpoeKTa HEOOXOAUMO
yKazaTbh MOJIeJIb UCIOJIb3yeMoii maHeau Weintek (puc. 6).

Jlanee nipu co3IaHUM MPOEKTa HEOOXOAUMO OTPEeIAKTUPOBATh
CUCTEMHbIE HACTPOWKM U yKa3aTh CIIMCOK YCTPOMCTB, C KOTOPbI-
MU CBSI3bIBAa€TCS MaHes b oreparopa (puc. 7). B Haiiem ciyyae aTo
oyneT nogunHEHHOE ycTpoiictBo Modbus RTU [5].

711 ucnosib3yeMoro HaMu KJIMEeHTa HaCTPauBalOTCs Cleaylo-
mue rapametpsl: pacrojoxernue [TJIK, Tun cszu, COM-nopr,
CKOPOCTb U PeXUM padboThl (pUc. 8). DTU JaHHBIE TaKXKe OyayT
yKazaHbl B paboueii nporpamme [TJIK.

[Tocyie BBOAa Bcex mapaMeTpoB KOMMYHMKAILIUU HEOOXOAUMO
N006aBUTh B KpaHHYI0 (DOPMY 2JIEMEHTHI YIIpaBIeHUS U OTOOpa-
JKEHUS: OUTOBbIE MHIUKATOPDI, MepekItovaTeu, HudpoBbie UH-
nuKatopsl U T.1. Ha puc. 9 npencrasiieH BHEITHUIA BUJ TOTOBOTO
TECTOBOTO MPOCKTA.

JlaHHBIE 5JIEMEHTHI OTOOPaXKEHUS U YIIPaBJICHUS CBSI3bIBAIOTCS
¢ nepemeHHbIMU Modbus. Anpecaiius nepeMmeHHbIx Modbus RTU
yKazaHa B pyKOBOJICTBe 10 MoK/ toueHuto rmaHenau Weintek k TTJITK
(tabu. 1).

B mpoToxone Modbus nmomiepkuBaroTcs epeMeHHBIC YETHIPEX
TUTIOB:

@ nuckpeTHbIid Bxoa (Discrete Input, 1 6uT);
@ nuckpeTHbIN Beixoa (Coil, 1 6uT);
@ anaytoroBblii Bxox (Input Register, 16 6uT);

Puc. 5. Cxema noaknioueHus NIM742 v nanenu oneparopa Weintek MT6100i

HoGpo noxanosats B EasyBuilder8000, BulfepuTe Bawy Mogens,

Moens: |MT6070H2(H3)/MTE070H2(H3]/MT5100/MT81001 (800 x 480)
e

Pexum gucnnes: | NaHawadTHLI

[¥] Wcnonweoeare wabnod (temphte8100.mip)

T |

YcTpoicTea |

‘HacTpeiiky Me4aTh 1 PE3EPEHOTD KOMMPOBaHHMA
CHETEMHBIE HACTROMKN BesonacHocTe:

PanuMperHan nanaTe I

Crmcos yoTpoicTe:

Pacnonoxexne | Tun ycTporcrea

| MTEO7OHGHE) - | -

Kon-eo
NokansHan nasens |Local HMI| Noxansesi

WMuTepdeiic | Mpotor

i
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Dnuamé_npoerwa:
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MO SCADA MOMET KOCBEHHO 0GPalLaTECR K AaHHEM PLC yepes Modbus TCP/IP-cepeep Ha HMIL
{Mepea nobaeneHmem Modbus TCP/IP-cepeepa sknourTe [MODEUS TCPIP-wimos])

Address Mapping Table

Puc. 7. CucteMHble HaCTPOMKM NPoOeKTa

e

Mwsz  MODBUS RTU|

O Mavens @ K

Pacrionoxenmes | flokanerisii <]l Mepaeros

HOBEUS ATl |

T e |

[v:2.80, MODBUS_RTU.si

L a—
' * MoAfePXKa PEXHMa CKBOSHOM CBRaM Mexay HMI u NNK
* YcraHoenTe LW-9903 B 2 AN NOBLIEHUA CKOPOCTH BIrDY3KN/3arpyaki Nporpammel PLC 8 CKBOZHOM

Dexue
TapaneTpsl

| co +(COM3 (T5200N 8.1
VELTE

i N2 7K no ynonario: 1

[l Menonssosats sspaxerie s atectss (T

| [/ WMPOKOBEWIAT e/lbHbIE KOMaHAE!

@ anasorosblii Beixon (Holding Register, 16 6ur). s ssans oot e e e

Jlnst mocTymna K KOHKPETHOI TTepeMeHHOI TakKe He0OOXOIUMO S e Ew:“;’;ﬁ:glﬁm_:

Makc. pasmep koMaHas uTeHns (cnos): 120 -

yKaszarb agpec B cetu Modbus. e . ”*‘”ﬁ“‘“’f%

B 3aBucHMOCTH OT TUIa TTEPEMEHHON /151 1OCTyNa K JaHHbIM TR

o) [ omes

HCToNB3yIoTCs agpeca Buma 0x, 1x, 3x, 4x. Anpec 0X COOTBETCTBY-
et tury Coil, KOTOPBIif SIBIISICTCS] BBIXOAHOI MEpEeMEHHOI TS 3a- Puc. 8. HacTpoiiku HoBoro ycTpoiicTBa 113
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MUCHU 3HAUE€HUS B OUTOBYIO MEPEMEHHYIO. Alipec 1X XpaHUT co-
crosiHue outoBoit nepeMmeHHoi Discrete Input. Anpec 3x coort-
BetcTByeT Input Register u ucrosb3yercs 1151 CYUMThIBAHUS CO-
CTOSIHUSI aHAJIOTOBOM TIepeMeHHOM. Anpec 4X 3aMuchiBaeT aHaJIO-
ropyto nepeMeHHyto Holding Register.

Takum oOpazom, agpec nepBoro mnepekioyateas oymer 0xl
(puc. 10), BToporo — 0x2 u Tak najee.

Anpeca Bcex 2JIeMEHTOB pabo4yero sKpaHa MHEMOCXEMBI TTpe/I-
CTaBJIeHbI B Ta0JI. 2.

Mprorramma ans MJK

TectoBwiit npoekT st CPM713 6asupyetcss Ha TOTOBOM TIPU-
mepe st ouonuorteku FastwelModbusServer.lib, Bxoasiieii B ra-
ket amanTtauun CoDeSys nnsg FASTWEL. [lanHas 6ubianorteka
peayn3yeT BBICOKYIO CKOPOCTh paboThI, YHUBEpcalbHa U TTPOCTa
B peaju3aluu, MO3TOMY TIPU OpraHU3aluu oOMeHa MaHHBIMU
mo mportokony Modbus RTU pekoMeHayeTcsl MCIOTb30BaTh
umeHHo e€. FastwelModbusServer.lib peanusyeT dhyHKIIMOHATb-
HOCTh TomunHEHHOTO y371a cett ModbusRTU/ASCII gepe3 mo-
CTYITHBIE TIOTh30BATEIHCKON MpOorpaMMe MOPTHl KOHTPOJIepa, B
TOM YHCJIe U opraHu3annu goctyma K cetu Modbus RTU gepe3
nopT moaysst NIM742.

[nst opranu3anyy 0OMeHa TaHHBIMU MEXKITy MOJIb30BATEIbCKUM
MPUSIOKEHUEM W MOIYJISIMU BBOAA-BbIBOIA TPeOyeTcsl 100aBUTh
KOH(MUTYpaLNIo CUCTEMbI BBOJA-BbIBOA COTTIACHO (DU3UUECKOMY
MOAKJIIOUEHUIO K KOHTPOJLIEepy. B TecTOBOM MpoeKTe Mbl UCTIONb-
30BaJid TOJbKO Moayiab NIM742, koHbuTypalius KOHTpoJIepa
npeacraBieHa Ha puc. 11.

bubnunoteka FastwelModbusServer umeeT eIMHCTBEHHYIO (DYHK-
uuto FwModbusServerlnit(), koTopast npeaHa3HaueHa JUisi UHU-

_
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Werounnku nutanus AG/DC

* Bxop: opHothasHan n TpExchasHan ceTb
nepemMeHHOro Toka

 MouwHocTb ot 100 BT 20 500 KBT

e Beixop: 01 5 fo 400 B _

o [lnanasod paboyux Temneparyp ot —40 po +75°C

WeTounmkun nutanus DC/DC

o Bxog: o1 10 10 380 B nocToAHHOrO ToKa
 Pa3H006pa3HEIE KOHCTPYKTHEHBIE MCMIONHEHNA

DC/AC-nHBEpPTOPBI
+ Bxon: o1 20 10 800 B
o Bbixo/bl: 0AHO(AZHOE W TPEXHAZHOE HANPSKEHME
 YacToTa BLIXOAHOTO HanpskeHus oT 40 o 400 Ty
G NOACTPOAKOA
AC/AC-npeoGpasoBatenm
* [Ipeo6pazoBaHue NEPEMEHHOTO HANPAXEHWSA
B 0fHoasHoe W TpExdasHoe ¢ 4acToToN
0140 no 400 My
06nacTh NpUMEHEHHA

» [IpomblLLNEHHAR aBTOMATM3ALMA
* KenesHoa0poXKHbIN TDAHCMOPT
* licnbiTatensHoe 06opynosanue
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Tabauya 1
Appeca nepemeHHbix Modbus u3 pykooacTea no natenu Weintek
bur (B)/
cnoeo (W) ~ ™n @opmar  [luanasou Onucanue
Tabauya 2

Appeca anemMeHTOB 3KpaHa paboyen cxembl

Tun nepemeHHoI

JIMCKpeTHbIe BXOAbI

JMCKpeTHble BbIXOAbI

AHanoroBble BXOAbI

AHanorosble BbIXOAbI

IMaIn3aly U KOHOUTYpUpoBaHUs cepBepa. [1pu BeI30Be DaHHOIM
(YHKIMM MOJIb30BaTe/ b 3a1a€T KOMMYHUKAIIMOHHBIE MTapaMeTphbl
y3J1a CETU U OMUCBIBAET 00JIACTU JaHHBIX, KOTOpbIE OyayT oToOpa-
JKaThCsl Ha MPOCTPAHCTBE aapecoB cepBepa Modbus. MHumanuza-
LIMsI cepBepa MPOUCXOIUT TOJIBKO U3 00paboTIMKa CUCTEMHOTO CO-
obiTus Onlnit, KoTopelit nHULMATU3UPYeT Modbus-cepBep onuH
pas3, ImocJie BKIIIOUeHUST TUTaHWUST U 0 TOTO, KaK OCHOBHASI ITOJIb30-
BaTeJIbcKasl ImporpamMmma OyzieT 3aryIieHa.

ITapametpsl oOMeHa naHHbIMU Yepe3 COM-MopT yKa3bIBaKOTCS
B caMoli (PYyHKIIMU B OOJIACTY 3aTaHUST JIOKATHHBIX MIePEMEHHBIX
(puc. 12). 3gecs Port — Homep nopta, BaudRate — ckopocTb 06-
MeHa JaHHbIMU, StopBit — mmMHa cTomoBoro 6uta, Parity — pe-
KM KOHTPOJIbHOTO OuTa, ByteSize — KommuecTBO OUTOB B Kajpe,
NodeAddress — anpec ycTpoiicTBa B cetu Modbus.

JlaHHBIE, KOTOPEIMU OOMEHUBACTCS OCHOBHAS ITPOrpaMMa ¢ Ia-
HEJIbIO OTiepaTopa, 3a1a0TCs B TTOIh30BATEIHCKMX TUITAX TaHHBIX
PLC PRG_IN (Tto, Yro mpuHUMaeTcs TIO CETH) U
PLC_PRG_OUT (1o, 4TO OTHpaBIsIETCS B CETh). DTU MEPEMEH-
HBIE TIPEACTABIISIIOT COO0I MACCUB M3 YETHIPEX TIEPEMEHHBIX TUTIA
WORD, nBoitHoro cioBa DWORD u BellecTBEHHOro uucia
REAL (puc. 13).

ITocne Toro kak skpaHHasi popMa U MporpaMmmMa 3arpy>keHbl B
COOTBETCTBYIOIIME YCTPONCTBA, ITaHEJIb ONepaTopa B PeXKUME Ma-
crepa onpainBaet KoHtpoyiep CPM713. Pabounii akpaH rnaHe-
JIM oriepaTopa B pexXruMe UCITOTHEHUs TTPeACTaBIeH Ha puc. 14.

Janee npu HeoOXonuMocTu ¢ nomolbio cpeactB CoDeSys
MOXHO COOMpATh IaHHbIE, MoJlydaemble KoHTposuiepom CPM713
no cetu Modbus TCP, u nepeHanpaBisiTh UX Ha MaHe b OrepaTo-
pa o npotokosy Modbus RTU. Takum o6pa3zom, ¢ MOMOIIbIO
cpenctB CoDeSys u nHtepdeiicHoro moaynsi NIM742 moxer

Cucrtema pacwmpenus uutepteicos Mi/0

Mbkana pa3paboTka KOMMbIOTEPHBLIX CUCTEM

OpHonnaTHbli KOMNbHOTEP +
moaynb Mi/Oe

Kopnyc ¢ pacwupenuem Mi/Oe

0OULMANBHBIA ANCTPUBLHOTOP NPOAYKLMN ADVANTECH

PROSOFT 25 11
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OpHoNNaTHbIi KOMNbHOTEP

Mogaynb Mi/0e

ADMNTECH

Enabling an Intelligent Planet
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E--Faatwel I/0 System Configuration
<—EI~CEM713 MODBUS ICP Erogrammable Controller[SLOT] _—>
fwww BT 31B0: BYTE; (* Switches *) [CHANNEL (I)]
: TUserLED AT $(B0: BYTE; (* UserLED *) [CHANNEL (Q)]
&pplication Diagnostics [FIX]
~~1/0 Modules[FIX]
H---FBUS Diagnoatica[FIX]
~--{HIMT742 R5-232 1xURRT Stream Module [VAR]
-~Ethernet Multiprotocol Port[FIX]

e

Puc. 11. Cnucok ncnosb3yembix Mmoaynen

(* NapaMerps obmMesa COM101-115200-8-N-1 i agpec ysia 1 *)
mblodeSettings : F_MODBUS SERVER SETTINGS :=
(Port:=101, BaudRate:=115200, StopBits:=1, Parity:=0, ByteSize:=8, NodeAddress:=1);

Puc. 12. 3apaHue napametpos COM-nopta

TYPE PLC PRG IN :
STRUCT

wWInputs : AREAY [1..4] OF WORD;
dwInputValue : DWORD;
rInputValue : BEAL;

END STRUCT

END_TYPE

THrisl AaHHEE

a

B8 P CPRG_OUT [STRUCT)

Puc. 13. MepemeHHble Ansa o6meHa aaHHbIMU no cetn Modbus

OBITh cO3AaHa OeclIoBHAs MHTerpauus npotokojoB Modbus RTU
u Modbus TCP. @
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