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JaHWSA [0 YITYyYIIEHHIO STOTO PYKOBOJCTBA MJIM OIIMCAHHOW B HEM IPOIYKLHH.
Bamy nmoskenaHus MOYKHO HAINpaBIIATh MO ITOYTOBOMY WIIM SJICKTPOHHOMY aj-
pecy, a Taxke cooOmaTh 1o TenedoHy win (akcy:

HUIT AII, OOO. 347900 r. Taraupor, nep. bupsxesoii cryck 8.
Ten.: (8634) 477-040, 477-044,
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Bbl MOkeTe TaxKe MOJIyYUThb KOHCYJbTAlUMM 110 IPUMEHEHUIO Hallled IPOAyK-
LMY, BOCIIOJIb30BABIIUCH YKa3aHHBIMHU BBIIIIE KOOPAUHATAMH.

[NoxamyiicTa, BHUMATEIFHO M3yYUTE HACTOSIIEE PYKOBOACTBO. JTO IMO3BOJIUT
BaM B KpaT4aWIIM{ CPOK M HAWIYYIINM 0Opa3oM HCIOJIB30BaTh IPHOOpETEH-
HBIA IPOJTYKT.

HWJI AIT octaBiser 3a coOoi MpaBO M3MEHSTh JaHHOE PYKOBOJCTBO M HMPOU3BOIM-
MYIO IIPOIYKIHIO 0€3 yBeIOMIIEHHUS MOKyHaTeneH.

IIpencrasnennyio 37ech HHOPMALUIO MBI CTAPAIUCH CAENATh MAKCUMAIBHO JOCTO-
BepHOW U TouHOH, omHako HWJI AIl He HeceT KakoW-1MOO OTBETCTBEHHOCTH 3a
pe3yabTaT ee HCIOIb30BaHuUs, IIOCKOJIBKY HEBO3MOXKHO TapaHTHPOBATh, YTO JaHHOE
W3/IeNTie TIPUTO/IHO JUTsl BCEX LieJiel, B KOTOPBIX OHO MPUMEHSIETCS ITOKYaTeNIeM.
IIporpammuoOe obecrieuenne nmpomaercst 6e3 KopabOTKH Ul HYXJ KOHKPETHOTO IT0-
Kymnaressi 1 B TOM BHJIE, B KOTOPOM OHO CYILIECTBYET Ha JIaTy MPOJAKH U OMHCAHO Ha
www.RLDA.ru.

ABTOpCKHE ITpaBa Ha HacTosAlIee pyKOBOACTBO IpuHaiexar HUJI AIL

MODBUS siBnsietcst 3aperucTpupoBaHHON TOproBoit Mapkoit Schneider Automation
Inc.
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1. BBegeHue

JlaHHOE PYKOBOJICTBO SIBISCTCS OONONHeHueM K OCHOBHOMY PYKOBOICTBY IIO
moxyisim cepur NL, NL-Ex u CL 1 ucnionp3yeTcst TONBKO 1 MOIyJIeH ¢ mpo-
tokosom Modbus RTU, koropsie umetoT cuMBon «M» B MapKUpOBKe, HalpH-
mep, NL-16DO-M, NL-8AI-M-Ex.

OPC cepeep NLopc e mommepsxkuBaer peskum Modbus RTU. BonsmuacTBO
SCADA mnomrepkusator Modbus RTU, e tpebyss OPC cepBepa u mosTomy
MoryT pabotats ¢ Mmomyasimu cepur NL, NL-EX o mporokomry Modbus RTU.

Cranmapt Modbus ycranaBnuBaeT mociaeaoBaTe bHbII TPOTOKON OOMEHa AaH-
HBIMH MEXIYy OJHHM BeIyIUM (KOHTPOJUIEPOM MJIM KOMIIBIOTEPOM) M He-
CKOJIBKMMH BEIOMBIMH (OOBITHO MOIYJISIMH BBOJA-BBIBOJIA) YCTPOWCTBAMH.
Benymee ycTpoiicTBO BEINOIHSET POJb KIMEHTA (T.€. BBIAAET 3aIPOC CEPBEPY),
a BEZIOMOE BBINOJIHSET POJIb cepBepa (TIOCTaBIIseT JaHHBIE B OTBET Ha 3aIpoc).

IMporokon Modbus wmmeer nBa pexuma mnepemaun: pexxum RTU (Remote
Terminal Unit — «ymanenHoe TepMHUHAIBHOE yCTpoWcTBO») U pekum ASCII.
Crangapt npeaycmatpusaet, uto pexum RTU B mpotokone Modbus momken
TIPUCYTCTBOBAThH 00s13aTeNbHO, a pexkuM ASCII sBisercs ommonHbM. [lome30-
BaTellb MOXKET BBIOMpATh HEOOXOIHMMBIH €My PEKHM, HO BCE MOJIYJH, BKIIO-
YeHHBIE B ceTh M0dbUS, TOmKHEI IMETh OJJMH M TOT XK€ PEKUM IIepeayH.

JlanHbIil 1OKyMeEHT omuchiBaeT Tojbpko mpotokon Modbus RTU. TIporokon
Modbus ASCII B8 moaymsax NL, NL-Ex u CL He mommep:kuBaeTcsi, U €ro mpu-
MEHEHHE He sBIsieTcs 00s13aTeNlbHBIM B COOTBETCTBHHU €O cTaHnaprom Modbus.
Moaymu NL, NL-Ex u CL gononuurensio k Modbus RTU momaepskuBatot
ADAM-coBmectumsrit mporokon DCON, xoTopsiii, oTHAKO, HE SBISIETCS CTaH-
JIAPTHBIM | €r0 He ciieayeT myTaTh ¢ npotokoiom Modbus ASCII.

Pacnipoctpanentnocts mpotokoia Modbus RTU oGwscHsiercs, mpexie Bcero,
COBMECTUMOCTBIO C OOJIBIIMM KOJIMYECTBOM MOMyJIspHOro B Poccum o6opyno-
BaHus, Kotopoe yxe mmeer nporokos Modbus RTU. Kpome toro, Modbus
RTU umMeeT BBICOKYIO JJOCTOBEPHOCTBIO MEpeAayd JaHHbBIX, KOTOpas 00yCIIOB-
JieHa IPUMEHEHUEM HaJeKHOT0 MEeTOJa KOHTPOJIs ommbok nepenayn. Modbus
RTU nosBoxser yaupunupoBars KOMaHasl oOMeHa Oyarojapsi craHIapTH3a-
UMK HOMEpoB (afpecoB) perucTpoB M (QyHKUMH WX YTCHHA-3aMHCH. Pexum
RTU umeer Taxke 00nbIIy0 WHPOPMAIMOHHYIO MPOMYCKHYIO CIIOCOOHOCTS,
yem pexxum ASCII nipu To# ke ckopocTH nepeaadn OUToB.

IIpenmymecrsom ADAM-coBmectumoro nporokosia B Monymsax NL, NL-Ex n
CL sBnsiercs Oosbliiee KOJIMYECTBO PEaIM30BAHHBIX (PYHKIMH, MPOCTOTA IPH-
MEHEHMs W TporpaMMupoBaHus. 1103TOMy MBI peKOMEHAyeM ISl IpeaBapu-
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2. O6MeH AaHHbIMU B ceTu ¢ npoTtokoriom Modbus

TENBHOTO KOH(PHUTYPUPOBAHUS M HACTPOWKH MOIyJlel mcmoinp3oBate ADAM-
COBMECTHUMBIH TPOTOKOJ, a At paboTel Moayieit B coctae ACY TII ucross-
3oBath mpotokos Modbus RTU kak Gosiee Hale)KHBIH U COBMECTHMBIN C APY-
rum Modbus-o6opynoBanuem.

Craumapt Modbus mpemxycmatpuBaeT mpuMeHEHHE (U3UYECKOTO MHTEp(eiica
RS-485 mmm RS-232. Hambonee pacmpocTpaHEHHBIM U OpTaHHU3AlUHN IIPO-
MBIIUICHHOHN ceTH sBisgercs 2-mpoBonHoi mHTepdetic RS-485. Jlns coenmue-
HUI TOYKA-TOYKa MOXKET OBITh MCIIOJB30BaH HHTEpdeiic RS-232.

B cranmapte Modbus mmerorcst o6s3aTenibHbIe TPEOOBaHHsI, PEKOMEHIYEMBIC
ONMIMOHHBIE (HeoOs3aTenbHbIe). CymecTByeT TpH CTETICHH COOTBETCTBHS CTaH-
napty Modbus RTU: «monHOCTBIO COOTBETCTBYET» - KOI/Ia IPOTOKOJ COOTBET-
CTBYET BCEM O0s3aTENbHBIM H BCEM JKeJIaeMbIM TPEOOBaHMAM, «YCJIOBHO COOT-
BETCTBYET» - KOI'/Ia IIPOTOKOJI COOTBETCTBYET TOJIBKO 00sI3aTeNbHBIM TpeOOBa-
HUAM U HE COOTBETCTBYET JKCIAaCMbIM, U «HE COOTBECTCTBYCT».

IIporokomn, peamuzoBanubii B Monayisix cepurd NL, NL-Ex u CL, noinocmuio
coomseemcmeyem cranpapty Modbus RTU.

I1VRIEGLURL!
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2. ObMeH AaHHbIMU B CeTu ¢
npotokonom Modbus

Iporoxon Modbus npeamosnaraer, 4To TOJIBKO OJHO BeAyIlee YCTPOWUCTBO
(xoHTpOIIEp) U 10 247 BenoMbIX (MOAyJeil BBOJa-BbIBOJIa) MOTYT OBITH 00Be-
JMHEHBI B NIPOMBINUICHHYIO ceTb. OOMEH JaHHBIMHU BCerJa WHULIMHUPYETCS Be-
JyUIMM yCTpOMCTBOM. Benomble ycTpolicTBa HMKOTJa HE HAUMHAIOT Meperady
JIaHHBIX, TIOKa HE ITI0JIy4aT 3alpoc OT BeAylero. BemoMelie ycTpoiicTBa Takke
HEe MOTYT OOMEHHBATHCSl JAHHBIMH JIpYT ¢ IpyroM. IlosTromy B 11000if MOMEHT
BpemenHu B cetd M0odbus MokeT IPOMCXOIUTh TONBKO OJWH aKT 0OMEHa.
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2. O6MeH AaHHbIMU B ceTu ¢ npoTtokorioMm Modbus

Anpec Kop doyHKuun [aHHble KoHTponbHasa cymma
1 6anT 1 6ant N 6aunT (go 252 6anTl] 2 banTa

Puc. 2.1. ®opmat kazapa mporokona Modbus RTU. OGiee MakcumanbHOE KO-
4yecTBO OaiT B kaape — 256

Anpeca ¢ 1 mo 247 ssustotes anpecamu Modbus ycrpoiicts B cetn. Anmpeca ¢
248 mno 255 sBIAIOTCA 3ape3epBHUPOBaHHBIMH. B ceTn He HOIDKHO OBITH YCT-
POMCTB C OJMHAKOBBIMU aJPECAMHU.

Benymiee ycTpoicTBO He HMeEeT aapeca.

2.1. OnucaHwme kagpa (chperima) nporokona
Modbus

B mporokosie Modbus RTU coo0riienne HaunHaeT BOCIPHHUMATHCS KK HOBOE
MocJie may3bl (TUIIMHBI) Ha UIUHE JUIUTENbHOCThIO He MeHee 3,5 cuMBoioB (14
6uT), T.c. BeJIMYMHA MAy3bl B CEKyHAAX OyAeT pasiHyHOW B 3aBHUCHMOCTH OT
CKOpPOCTH TIepeIayH.

®opmar kazxpa mokasaH Ha puc. 2.1. ITome ampeca Bcerga COAEPKHUT TOJIBKO
ajipec BEJIOMOTO YCTPOMCTBA, Jlake B OTBETaX Ha KOMaHIY, MOCIaHHYIO BE1y-
UM ycTpoicTBOM. biaromaps sToMy Bexmymiee ycTpOWCTBO 3HAET, OT KaKOTro
MOTyJIs TIPHIIEIT OTBET.

IMone «Koj (yHKIHMK» TOBOPUT MOIYIIO O TOM, KaKoe JCHCTBUEC HYXKHO BBI-
ITOJIHUTb.

[Tone «/laHHBIE» MOXET COAEpKaTh MPOU3BOJIHLHOE KOJIUUECTBO OalT. B Hem
MOJXET coJepxaTbcs HMH(pOpMaIus HeoOXoauMas MOJUYHHEHHOMY YCTPOICTBY
JUIsl BBITIOJIHEHHUS 3aJJaHHOW MacTepoM (QyHKIMH (Tak Ha3biBaeMas MmojQyHK-
IUS) WJIM COJAEPIKATCS JaHHBIE, IepeaBaeMble MOJINHCHHBIM YCTPOWCTBOM B
OTBET Ha 3aIPOC BEIYIIETO.

[Tone «KoHTpoOdBpHAS CyMMa) COAEPKUT KOHTPOJIBHYIO CYMMY JUTHHOM 2 Oaiira.
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2. O6MeH AaHHbIMU B ceTu ¢ npoTtokoriom Modbus

2.2. Pexxum nepegaum Modbus RTU

B pexxume MODBUS RTU nanHbIe mepenaroTcst MIaAMIAMA pa3psaaMu BIIe-
pex (puc. 2.2).

ITo ymomuanuto B RTU pexiMe OUT mapuTeTa yCTaHaBIMBAIOT PaBHBIM 1, eciii
KOJIMYECTBO JIBOWYHBIX €IUHUI] B OaliTe HeueTHoe, U paBHBIM 0, €ciu OHO YeT-
Hoe. Takoil MapuTeT Ha3BIBAIOT YCTHBIM (EVEN Parity) u MeTo KOHTPOJIsI Ha3bl-
BAaIOT KOHTPOJIEM UYETHOCTH.

CrapToBbIit 1 bur Cron-
our M3P 213145 6 ! 8 napuTera | Our

Puc. 2.2. TlocnenoBarenbHOCTh 6uTOB B peskume RTU. M3P — mnaamiwmii 3Ha-
yanuii paspsa. [Ipu OTCYTCTBUH MapUTETa €ro OUT 3aMEHSIETCSI BTOPBIM CTOTI-
ourom

HpI/I YCTHOM KOJIMYCCTBE ABOUYHBIX CAHMHHII B Oaiite OuT MapuTeTa MOXKCT
ObITh paBeH 1. B aToM ciydae roBopsT, 4TO MapuTeT sBisiercst HeueTHpM (0dd
parity).

KoHTponb 4eTHOCTH MOXKET OTCYTICTBOBaTb BooOIie. B aTtom ciydae BMecTo
6ura mapuTeTa JOJDKEH HCIIOIB30BAThCs BTOPOI CTOMOBBIN OUT.

Jnst obecnieyeHnss MaKCUMAIbHOH COBMECTHUMOCTH C JIPYTUMH MPOJIYKTaMH
PEKOMEHTYETCSI UCTIONh30BaTh BO3MOKHOCTh 3aMEHBI OWTa MapuTeTa Ha BTOPOi
CTOIIOBBIN OHT.

Monynu (Benomble yCTpOWCTBA) MOTYT BOCIPHHUMATH JIIOOOH M3 BapHAHTOB:
YeTHBIH, HEYETHBIH TAapUTET WK €T0 OTCYTCTBHE.

2.3. Ctpyktypa Modbus RTU coo6LeHus

Modbus RTU coo0riienusi nepearTcs B BUIC KaApOB, Ui KaXIOr0 U3 KOTO-
PBIX HM3BECTHO Hawajio W KoHel. IIpM3sHakoMm Hawanma Kajapa sBIsETCS Iays3a
(THIIMHA) TPOIOJDKUTEIBHOCTHIO HE MEeHee 3,5 mecTHaAuaTepuYHbIX CHMBOJIA
(14 6ur). Kanp nommken nepenaBarbes HenpepblBHO. Ecim npu nepenaye xaapa
o0OHapy>XMBaeTCs 1ay3a MpoJI0JDKUTEIFHOCTBIO Oosee 1,5 mecTHaaTepuuHbIX
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2. O6MeH AaHHbIMU B ceTu ¢ npoTtokorioMm Modbus

cuMBOJa (6 OWT), TO CYUTACTCS, YTO KAAP COACPKUT OMHUOKY U JOIDKCH OBITh
OTKJIOHEH MPUHAMAIOIIUM MOAYJIEM. DTH BEJIMYHMHBI MAy3 JOKHBI CTPOTO CO-
Omonathes npu ckopocTsax Hmwke 19200 Out/c, omHako mpu 0O0JEe BBICOKUX
CKOPOCTSAX PEKOMEHAYETCS HCIOJIb30BaTh (DPUKCUPOBAHHBIC 3HAYCHUS MAy3bI
cooTBeTCTBEHHO 1,75 Mc u 750 MKc.

2.4. KoHTponb owunbok

B RTU pexume nmeercs 1Ba ypoBHsI KOHTPOJISI OITHOOK B COOOLICHUH:

I koHTpoOJIb MapuTEeTa IS KaXKIOTrO MIECTHAAIATCPUYHOrO CUMBOJIA (OTI-
IIMOHHO);

1 xoHTposs Kaapa B menoM ¢ nomomsio CRC MeToma.

CRC meron ncnonp3yeTcst He3aBUCHMO OT npoBepku naputera. CRC 3HaueHne
yCTaHABIIMBAETCS NPH Iiepeade B BeayleM ycTpoiictee. [Ipu npueme cooduie-
Hus Beraucisiercs CRC s Bcero cooOuieHus U CpaBHUBACTCS C €0 3HAYCHU-
em, ykazanubeiM B ioie CRC Modbus RTU kanpa. Ecnu 06a 3HaueHHs1 paBHBI,
CUHUTaeTCA, YTO COOOLICHHE HE COAEPKUT OIINOKH.

B Beruucnennn CRC crapToBbie, CTONOBBIE OUTHI U OUT MapUTETa HE Y4acTBY-
I0T.

2.5. Koabl yHKLUMA

Cranmaprom Modbus mpemxycMOTpeHbl TpH KaTeropuu KomoB (GyHKIMA: ycTa-
HOBJICHHBIC CTAHAPTOM, 33/1aBacMble MOJIb30BATENEM U 3ape3ePBUPOBAHHBIC.

Konpl ¢hyHKIMii siBIsAIOTCS YiciaaMu B nuana3one ot 1 10 127. Kogsl ot 128 1o
255 3ape3epBUPOBaHBI JJIs1 IEPECHUIKH B OTBETHOM COOOIIEHUH KOJIOB OINOOK
(exception code). Kox «0» He ucnonb3yercsi.

Koibl 01mboK MCHONB3YIOTCS KITHEHTOM, YTOOBI ONPEeIHTh, KaKoe JeicTBHe
OPEANPUHSTE AT UX 00pabOTKH. 3HAYEHHS KOJOB M UX CMBICI YCTAHOBJICHBI
crangaprom Modbus.

[one nanHbIX (pUc. 2.1) B COOOIICHNH, OCTAHHOM OT KJIHEHTa (KOHTPOILIEpa)
cepBepy (MOIyJIO BBOAA-BBIBO/A), COAEPKHUT JIOMOIHUTENbHYIO HH(OpMAIHIO,
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3. NepekntoyeHue pexxumoB Modbus RTU - DCON

KOTOPYIO CEpBEp HCIIONB3YeT Ul TOTO, YTOOBI BEITOIHNTH (DYHKIMIO, yKa3aH-
HyI0 B nosie «kox (yHkuum». [lose maHHBIX MOXKET cojiepiKaTh 3HAYECHUS CO-
CTOSIHUH JMCKPETHBIX BXOJOB/BBIXOZIOB, aJpeca PerucTpOB, M3 KOTOPHIX HaJO
CUUTHIBATH (3aIMCHIBATh) JAHHBIE, KOJMYECTBO OalT NaHHBIX, CCHUIKH Ha Iepe-
MEHHBIE, KOJIMYECTBO NIEPEMEHHBIX, KOJI TTOA(DYHKIUH U T.II.

Ecnu cepBep HOpPMaJIBHO BBIMOJHWII NPUHATYIO OT KJIHEHTa (YHKIHIO, TO B
OTBETE MO0JIe «KOJ (QYHKIMN» COACPKUT Ty ke MH(HOPMALIUIO, YTO U B 3aIPOCe.
B mpoTtuBHOM cityyae cepBep BbIIAcT KOJ OHmIMOKH. B ciydae ommOkm kof
(hyHKIMY B OTBETE paBeH KoMy (QYHKIMH B 3aIpOCe, YBEIHICHHOMY Ha 128.

3. MepeknoyeHne pexxmmosn
Modbus RTU - DCON

Moaynu ¢ npotokoiaom Modbus RTU umeroT 10mMoMHUTEIbHBIE KOMaH/IbI, [0~
3BOJBIFOIIIKE TIepeKITiouarh ux u3 pexkuma Modbus RTU B pesxum DCON u 06-
patHo. Jlns Bcex Moaysiel UCIONb3YIOTCA OJHU U T€ K€ KOMaH/IbL.

YTOYHHUTH peKUM OOMEHa JJIsi KOHKPETHOTO MOAYJISI MOKHO KomaHao# «IIpo-
TOKOM» ¢ KomoMm ¢yukuuu 03 (ecnu Momysp Haxomutes B pekume Modbus
RTU) wu komanpoit ~AAP, eciiu Mmonysib Haxoautcest B pesxxume DCON.

Ta6muma 1. Komaums! amst nepexmouesus pexxumos Modbus RTU/DCON
stsi3Od [Iseo JutsH jtey Odzd] $ t5dR3OdzHT

~AAP IAAN | Yrenue ycranosienHoro pexxuma Modbus RTU/DCON
~AAPN IAA Ycranoska peskuma Modbus RTU/DCON

3.1. KomaHga uteHusa Tuna pexuma (Modbus
RTU nnu DCON)

{ § d ) Q Hadujie ycranosnennoro pexuma (Modbus RTU wm DCONY).

# d dzls O S~RAPHGCHK](cr), rue

! Ucnoms3yercst, korma Moy Haxomutes B peskume ADAM ASCII (DCON).
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3. NepekntoyeHue pexxumoB Modbus RTU - DCON

AA - anpec (ot 00 mo FF);

P - unentuduxarop KoMaHIbI.

[ Is 9 jprdsyna Ha a1y KOMaHIY:
ecnu komana BeimonHeHa, o !AAN[CHK](cr);
eciu He BeImoaHeHa, To ?PAA[CHK](cr).

Ecan uMenu MeCTO CHHTAKCUYECKHE OIIMOKU HIIM OIIHOKH CBA3U, TO OTBCTA
HCT.

3aech

1- CUMBOIT-pa3IeIUTENb IPH BHIMOJHEHHON KOMAaH/IE;

?- CUMBOJI-pa3/IeNTEINb IPY HEBBIIOJHCHHOW KOMaH/IC,
AA - anpec orBeruBmiero moxyis (ot 00 mo FF);

N — 3HaueHwue, paBHoe 1, ecitit ycTaHOBIEHHBIN pexum siBisiercss Modbus RTU,
u paBHoe 0, ecn ycranosieH pexkum DCON.

1 tod &z to
Komanna: 101P(cr) Ortsger: 1010

B monyne ycranosnen pexxum DCON.

3.2. KomaHaa yctaHoBKkM pexuma Modbus RTU
mnu DCON

{ 1 d f) Q dadfajioska pexxnma Modbus RTU/DCON?,

¢ d dzls O S~MAPN[CHK](cr), e
AA - anpec (ot 00 no FF);
P - unentndukarop KoMaHmbI,

N — 3HayeHue, paBHOE 1, eciu HaJo ycTaHOBUTH pexkum Modbus RTU, u pas-
Hoe 0, eciit Haj0 ycTanoBuTh pexkum DCON.

? Ycnons3yeTcst, Koraa Moylh Haxoxutes B peskume ADAM ASCII (DCON).
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3. NepekntoyeHue pexxumoB Modbus RTU - DCON

[ Is 9 jpdsyna Ha o1y KOMaHIY:

ecii KoMaHa Beinondena, to 'AA[CHK](cr);

eciu He BeimosHeHa, To ?AA[CHK](cr).

Eciti ©Menu MecTO CHHTAaKCHYCCKHE OIIMOKHM WITM OIIMOKU CBSI3H, TO OTBETa
HET.

3nech

l- CHMBOJI-pa3AEIUTENb IPU BHIIIOJIHCHHOM KOMaHIIE,

?- CHMBOJI-pa3/Ie/IUTENb TP HEBBIIOJIHCHHOW KOMaH/IE,

AA - anpec otBeruBiiero moayis (ot 00 mo FF);

lted i34 te
Komanma: ~01P1(cr) Ortger: 101

B moayne Gymer ycranosnen pexum Modbus RTU moce BBIKITIOUEHHS MHUTa-
HUA.

Ecmu no BeIKITIOYEeHMs muTaHus mociats komanay ~01P1(cr) , To oTBeToM Oy-
ner !011. Dto 03Ha4aeT, 4TO NOCIE BBIKIIOYEHHSI W HOBTOPHOTO BKIIOYCHUS
nuTaHus ycraHosurcs pesxkum Modbus RTU.

3.3. Mpoueaypa yctaHoBKM pexumoB Modbus
RTU nnn DCON

Jus mepeBona moxyist B pexxum DCON Hamo 3amucats B peructp 40518 3na-
yeHue 0, 3aTeM BBIKIIIOYUTH ¥ CHOBA BKIIFOYUTH NHTaHue. [locie 3Toro Moayib
Oyzer paborats B pexnme DCON.

Jus nepesoga u3 pesxxkuma DCON B pexxum Modbus RTU HyxHO moaath Ko-
MaHxy ~AAPN , rme N = 1. 3aTeM BBIKIIIOYHTH U CHOBA BKIIFOYHTH IMHUTAHHUE.
Monyis 6ynet paborats B pexxume Modbus RTU.

VY3Hath, B KaKOM pexkuMe OyaeT padoTaTh MOAYJb MOCJE BBIKJIIOUEHUS MMHUTa-
HHSI, €CJIM B JIAHHBIH MOMEHT OH pabotaeT B pexxume DCON, moxHO ¢ nomo-
mpio koMaeasl ~AAP. Ecii B JaHHBI MOMEHT MOZYJb PabOTaeT B pexume
Modbus RTU, To anamormday:0 HHG)OPMAIMIO MOXHO MOJYYHTH, TPOYHTAB
3HaueHue perucrpa 40518.
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4. Cnucok kogoB Modbus RTU

Buaumanme! IIpu nepecbuike komann gepe3 OPC cepBep KOHTpoiibHas cymMMa
BBIYMCIISICTCS M YKa3bIBAaeTCsl aBTOMaTHYECKH, ITPHU MEPEChIIKE KOMaH IPYyTrHU-
MH CpeJcTBaMHt (HalpuMep, 4epe3 THIepTepMHUHAI) KOHTPOJIBHYIO CYMMY HaJ0
BBICUMTHIBATh BPYYHYIO U YKa3bIBaTh IPH (POPMHUPOBAHUN KOMaHIbI.

Ipumep.

Komanna

01 0302050001 95 B3

guraeT pexxum (Modbus RTU wmm DCON).

OTBeT Ha 5Ty KOMaHIy B BUIC

0103020001 79 84

03HAYaeT, 4TO MOAYJb paboraet B pexxume Modbus RTU.
Ecnu moxydeH otBeT

01 03 02 00 00 B8 44,

TO MOy paboraet B pexxume Modbus RTU.

4. Cnucok kogoB Modbus RTU

Bo Bcex mocnenyronux TabauIax KOAbI CKOpPOCTel oOMeHa Hy»KHO Opath U3
omucanust pexxuma DCON (cM. pyKOBOJCTBA MO SKCIUTyaTallik HA MOJIYJIH Ce-
puu NL). Hanmpumep, ckopoctu 1200 cootBetrcTByeT KOx ckopoctu 03, ckopo-
ctu 9600 cootBercTByeT Koay 06, u T.1. B Modbus RTU B mone gaHHBIX CKO-
pocTb ykasbiBaercsi B 16-puuHom ¢opmare. Hanpumep, it perucrpa ckopo-
creit ¢ agpecom 40514 ckopocts 1200 ¢ komom ckopoctu 03 3amuchiBaeTCsS B
peructp B Buge 0003h.

AHaIOTH4HO, KOJ BXOJHOTO TUara3oHa Oepercs n3 ommcanus pexkuma DCON
(cMm. pykoBozcTBa 1Mo 3KCIUTyaTanuu Ha Moaynu cepun NL) u mepeBomutcs B
16-puunsiit popmar. Hanpumep, auanazony Ot -10mo +10 B cootBercTByeT
ko 08, Torma B Modbus RTU B mosie qanubix aist peructpa 40515 HyxHO yKa-
3pIBaTh Koa auamna3zona B Bujae 0008h. Ilpu 3ToM naHHBIC, MONTyYaeMbIE MOTY-
JieM Ha BXojax, Bbyarorcsa B mmHy Modbus B gomonHuTesHOM Koje, B 16-
puuHOM (opmarte, Kak HamucaHo B onucanus pexnma DCON.

AHaNoOru4HO 3a7aeTcs CKOPOCTh HapacTaHus Ha Beixoze it moayist NL-4AO.
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5. Kogbl Modbus RTU ans NL-16DI

5. Koabl Modbus RTU ans NL-16DI

dH i qYOl;O‘[S Lug’@ls{ Wt SEH U4 [ 1 Hdgls?
te j clst D ks fyw ydd|udd L g +dOf Quoxpdgd
Yls j dz
00h 00h | Juckp. Beixom O 01 05 1 wmm 0
00h 01h | uckp. Beixon 1 01 05 1 wmm 0
00h 00h Juckp. Bxoz 0 02 - 1w 0
00h 01h Huckp. Bxox 1 02 - 1 v 0
00h 02h Juckp. Bxon 2 02 - 1 v 0
00h 03h Juckp. Bxon 3 02 - 1w 0
00h 04h Huckp. Bxon 4 02 - 1 v 0
00h 05h Jluckp. Bxo1 5 02 - 1w 0
00h 06h Juckp. Bxoz 6 02 - 1w 0
00h O7h Juckp. Bxon 7 02 - 1w 0
00h 08h Juckp. Bxon 8 02 - 1w 0
00h 09h Juckp. Bxoq 9 02 - 1w 0
00h OAh | uckp. Bxox 10 02 - 1 v 0
00h OBh | Juckp. Bxox 11 02 - 1 v 0
00h OCh | Muckp. Bxox 12 02 - 1w 0
00h ODh | Huckp. Bxox 13 02 - 1 v 0
00h OEh | Mwuckp. Bxox 14 02 - 1 v 0
00h OFh | Muckp. Bxox 15 02 - 1 v 0
00h o | BeeAMCKPeTHEE | g : 0000h-FFFFh
BXOJIBI
00h 00h | BCC AMCKPETHEIC | 3 06 0000h-0003h
BBIXOJIBI
00h C8h Wmsa moxyns 03 10 4 peructpa o 2 6aiita
14 Mpotokon Modbus RTU




5. Kogbl Modbus RTU ans NL-16DI

(ASCII xogupoBanue cuM-
BOJIOB)

4 peructpa mo 2 Oaiita

00h D4h Bepens npo- 03 - (ASCII kogupoBaHue cuM-
rpaMMBI
BOJIOB)
02h 00h Anpec Moayis 03 06 0001h-00F7h
CkopocTb
02h 01h RS485 03 06 0003h-000Ah
0000h-DCON,
02h 05h Iporoxkomn 03 06 0001h - Modbus RTU
02hosh | CTATYC cOpoca 03 - 0000h-0001h
MOZYJIS
3arenka HUxX-
02h 07h HEro ypoBHs 03 06 0000h-FFFFh
(Yrenne/Copoc)
3alenka Bepx-
02h 08h HEro ypoBHsI 03 06 0000h-FFFFh
(Yrenune/Copoc)
Oghogn | CuCTAMKOTRE | gq . 0000h-FFFFh
TOB Ha KOMaH/IbI
CYeT4nk TUCKD.
02h 10h Bxona 0 (Yre- 03 06 0000h-FFFFh
uue/Copoc)
CYeT4nk TUCKD.
02h 11h Bxozna 1 (Ure- 03 06 0000h-FFFFh
uue/Copoc)
CYeT4nK TUCKD.
02h 12h | Bxoma 2 (Urte- 03 06 0000h-FFFFh
H1e/Copoc)
CueTunk TUCKp.
02h 13h | Bxoma 3 (Urte- 03 06 0000h-FFFFh

H1e/Copoc)

MpoTtokon Modbus RTU
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5. Kogbl Modbus RTU ans NL-16DI

CYeT4nK TUCKD.
02h 14h | Bxona 4 (Ure- 03 06 0000h-FFFFh
Hue/Copoc)

CyeT4uk TUCKD.
02h 15h Bxoga 5 (Ure- 03 06 0000h-FFFFh
Hue/Copoc)

CyeT4uk TUCKD.
02h 16h Bxoga 6 (Ure- 03 06 0000h-FFFFh
Hue/Copoc)

CYeT4uK TUCKD.
02h17h | Bxoma 7 (Yre- 03 06 0000h-FFFFh
He/Copoc)

CueT4uk IUCKp.
02h18h | Bxoma 8 (Yre- 03 06 0000h-FFFFh
Hre/Copoc)

CueT4uk IUCKp.
02h 19h | Bxoma 9 (Yre- 03 06 0000h-FFFFh
He/Copoc)

CyeT4uk TUCKp.
02h 1Ah | gxoma 10 (Yre- 03 06 0000h-FFFFh
Hue/Copoc)

CYeT4nk TUCKD.
02h 1Bh | Bxoma 11 (Yre- 03 06 0000h-FFFFh
Hue/Copoc)

CYeT4nk TUCKD.
02h 1Ch | Bxoma 12 (Ure- 03 06 0000h-FFFFh
Hue/Copoc)

CueTduk TUCKp.
02h 1Dh Bxoga 13 (Ure- 03 06 0000h-FFFFh
H1e/Copoc)

CueT4uK TUCKp.
02h 1Eh Bxoza 14 (Ure- 03 06 0000h-FFFFh
H1e/Copoc)
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5. Kogbl Modbus RTU ans NL-16DI

02h 1Fh

CYeT4nK TUCKD.

Bxona 15 (Ute-
uue/Copoc)

03

06

0000h-FFFFh

02h 20h

JnurensHOCTH
¢$unbTpa noru-
geckoro «0»
quckp. Bxona 0

03

06,10

0000h-00FFh

02h 21h

JnurenbHOCTH
¢$unbTpa noru-
geckoro «0»
JIUCKp. Bxona 1

03

06,10

0000h-00FFh

02h 22h

JmaTeIbHOCTD
¢unbTpa noru-
geckoro «0»
JIUCKp. BXoAaa 2

03

06,10

0000h-00FFh

02h 23h

JmaTeIbHOCTh
¢unpTpa noru-
geckoro «0»
JTIUCKp. Bxoja 3

03

06,10

0000h-00FFh

02h 24h

JmuTenbHOCTh
¢unpTpa n0TU-
yeckoro «0»
JUCKp. Bxoaa 4

03

06,10

0000h-00FFh

02h 25h

JmuTenbHOCTh
¢unpTpa n0TU-
gecKoro «0»
JIUCKp. BXoAa 5

03

06,10

0000h-00FFh

02h 26h

JmaTeIbHOCTh
¢unpTpa noru-
yeckoro «0»
JIUCKp. BXozaa 6

03

06,10

0000h-00FFh

02h 27h

JlmurenbHOCTD
¢unpTpa noTU-
geckoro «0»
JIMCKp. Bxoxaa 7

03

06,10

0000h-00FFh

02h 28h

JmuTenbHOCTh

03

06,10

0000h-00FFh
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5. Kogbl Modbus RTU ans NL-16DI

¢unbTpa noru-
4yeckoro «0»
JTICKD. BXona 8

02h 29h

JnurensHOCTH
¢$unbTpa noru-
geckoro «0»
JICKp. Bxona 9

03

06,10

0000h-00FFh

02h 2Ah

JnurensHOCTH
¢unbTpa noru-
geckoro «0»
nuckp. Bxona 10

03

06,10

0000h-00FFh

02h 2Bh

JmaTeIbHOCTD
¢unbTpa noru-
geckoro «0»
IvcKp. Bxona 11

03

06,10

0000h-00FFh

02h 2Ch

JmaTeIbHOCTD
¢unbTpa noru-
yeckoro «0»
JUCKp. Bxona 12

03

06,10

0000h-00FFh

02h 2Dh

JmuTenbHOCTh
¢unpTpa n0THU-
yeckoro «0»
JTUCKp. Bxona 13

03

06,10

0000h-00FFh

02h 2Eh

JmuTenbHOCTh
¢unpTpa n0TU-
gecKoro «0»
JWCKp. Bxona 14

03

06,10

0000h-00FFh

02h 2Fh

JmaTeIbHOCTh
¢unbTpa noru-
geckoro «0»
JCKp. Bxona 15

03

06,10

0000h-00FFh

02h 30h

JlmurenbHOCTD
¢unpTpa noTU-
geckoit «1»
nuckp. Bxoaa 0

03

06,10

0000h-00FFh

02h 31h

JmuTenbHOCTh

03

06,10

0000h-00FFh

18
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5. Kogbl Modbus RTU ans NL-16DI

¢unbTpa noru-
geckoi «1»
JIICKp. Bxoa |

02h 32h

JnurenbHOCTH
¢$unbTpa noru-
yeckor «1y»
JIUCKp. BXoAa 2

03

06,10

0000h-00FFh

02h 33h

JnurensHOCTH
¢$unbTpa noru-
geckoit «1y»
JIUCKp. Bxoza 3

03

06,10

0000h-00FFh

02h 34h

JmaTeIbHOCTh
¢unbTpa noru-
yecKor «1»
JUCKp. BXxozaa 4

03

06,10

0000h-00FFh

02h 35h

JmaTeIbHOCTD
¢unbTpa noru-
geckon «1»
JIACKp. BXoza 5

03

06,10

0000h-00FFh

02h 36h

JmuTenbHOCTh
¢unpTpa n0TU-
geckoi «1»
JTIUCKp. BXxoaa 6

03

06,10

0000h-00FFh

02h 37h

JmuTenbHOCTh
¢unpTpa n0TU-
yeckol «1»
JIUCKp. Bxoaa 7

03

06,10

0000h-00FFh

02h 38h

JmaTeIbHOCTD
¢unbTpa noru-
yeckor «1»
JIUCKp. BXoja 8

03

06,10

0000h-00FFh

02h 39h

JmurenbHOCTD
¢unpTpa noru-
geckoit «1»
JTMCKp. BXoaa 9

03

06,10

0000h-00FFh

02h 3Ah

JmuTenbHOCTh

03

06,10

0000h-00FFh

MpoTtokon Modbus RTU
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5. Kogbl Modbus RTU ansa NL-16DI

¢unbTpa noru-
geckoi «1»
Jquckp. Bxoaa 10

JnurensHOCTH

02h3Bh | ®wreTPa OrH- 03 06,10 0000h-00FFh
yeckon «1»

Juckp. Bxona 11

JnurensHOCTH

02h3ch | ®wreTpaorn- 03 06,10 0000h-00FFh
yeckon «1y»

JTUCKp. Bxoaa 12

JmaTeIbHOCTD

02h 3Dh q’zgigz i‘if)“ 03 06,10 0000h-00FFh

JUCKp. Bxoaa 13

JmaTeIbHOCTD

02h 3Eh q’ﬁgiﬁgz i‘if)“ 03 06,10 0000h-00FFh

JUCKp. Bxona 14

JmuTenbHOCTh

02h 3Fh q"f{g‘ggi Jj(‘if‘ 03 06,10 0000h-00FFh

JTUCKp. Bxona 15

3HayeHHe Ha
BBIXO/IE ITOCIIE
03h 00h BKIIFOUEHHS 03 06 0000h-0003h
MMUTaHUSA MOIY-
s “Power On”

3HayeHHe Ha
BBIXOJIE ITOCTIe
03h 01h cpabaTbIBaHUA
CTOPO’KEBOTO
Taiimepa “Safe
Value”

03 06 0000h-0003h
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6. Kogabl Modbus RTU gns NL-16DO

0AhOOh

Yrenwue u copoc
cTaTyca MOJyJIs

03

06

0000h miu 0004h

0AhO1h

Yrenue u ycra-
HOBKa TalM-
ayTa CTOpOKe-
BOI'0 TaiiMepa

03

06

0001h-01FFh

0AhO2h

Curnan cucteM-
HOTO CTOPOXe-
BOI'O TaiiMepa
“Host Ok”

06

0000h-FFFFh

6. Kogbl Modbus RTU gna NL-16DO

tg)JHGIU;ci c}(dliqt’s Lugltﬁlsq( w Sdtszélu WS'Z%; [ 5Y Hdgls2
c O i s fw W kzd ydd H d @Qf S1dzlz0 U2 dz(
L d
00h 00h Juckp. Bexon 0 01 05 1w 0
00h O01h Juckp. Boixon 1 01 05 1 v 0
00h 02h Jluckp. Bexom 2 01 05 1 v 0
00h 03h Juckp. BBIXOJ 3 01 05 1w 0
00h 04h Juckp. BeIxon 4 01 05 1 v 0
00h 05h Juckp. BoIXO 5 01 05 1 v 0
00h 06h Juckp. BeIXOI 6 01 05 1 v 0
00h 07h Juckp. BeIxon 7 01 05 1 v 0
00h 08h Juckp. BoIxon 8 01 05 1 v 0
00h 09h Juckp. BeIxox 9 01 05 1w 0
00h OAh | Huckp. Beixox 10 01 05 1w 0
00h OBh | MHuckp. Beixon 11 01 05 1w 0
00h OCh | Muckp. Beixom 12 01 05 1w 0
00h ODh | duckp. Beixox 13 01 05 1w 0

MpoTtokon Modbus RTU
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7. Kogbl Modbus RTU ana mogyna NL-4A0

00h OEh | Huckp. Beixox 14 01 05 1 wim 0

00h OFh | Juckp. BeIxox 15 01 05 1 wim 0

00h 00h Juckp Bxoxa 0 02 - 1 1 0

00h 01h Juckp Bxox 1 02 - 1 1 0

00h 02h Juckp Bxox 2 02 _ 1 1 0

00h C8h Nms mogyns 03 10

00h D4h Bepcus nporpam- 03 _

MBI

02h 00h Anpec Mmoayist 03 06 0001h-00F7h

02h 01h | Ckopocts RS485 03 06 0003h-000AN
0000h - DCON

02h 05h I 03 06 '

POTOROT 0001h - Modbus RTU
3HayeHHE Ha BHI-
XOJIe TIOCHE
03h 00h BKJIIOYEHUS IIU- 03 06 0000h-FFFFh

TAaHUs MO,I[y.]'IfI
Power On ValueO

7. Kogbl Modbus RTU gna moaynsa

NL-4A0

o oo | s 4o

bige| Y GUEEY | Wit | vpes | M dOY QR E]

s te LOY d@'semw| ydd| ydd 1 @ tow y j/dzd J

Ylsjdaa L ofd 515 C

D8FOh-2710h/

00h 10h | Tekymiee 3Ha4. BbIx 0 04 - 0000h-4E20h
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7. Koabl Modbus RTU ansa mogyns NL-4A0

D8F0h-2710h/
00h 11h | Texymuiee 3Ha4 BbIX 1 04 = 0000h-4E20h
D8F0Oh-2710h/
00h 12h | Texymiee 3HaY BBIX 2 04 - 0000h-4E20h
D8F0Oh-2710h/
00h 13h | Texymree 3Ha4 BBIX 3 04 - 0000h-4E20h
D8F0h-2710h/
00h 00h Amnaror. Beixoz 0 03 06 0000h-4E20h
D8F0Oh-2710h/
00h 01h Amnanor. Beixon 1 03 06 0000h-4E20h
D8F0h-2710h/
00h 02h AmHaor. BeIxon 2 03 06 0000h-4E20h
D8F0h-2710h/
00h 03h Amnaor. BeIxon 3 03 06 0000h-4E20h
00h 20h [oxacTpoiika BeIx 0 - 06 0080h-007Fh
00h 21h | Tloxctpoiika BbIX 1 - 06 0080h-007Fh
00h 22h | Tloxctpoiika BbIx 2 - 06 0080h-007Fh
00h 23h IoxcTpotiika BBIX 3 06 0080h-007Fh

--_

oo | b | 06| |

02h 00h Anpec Moayist 03 06 0001h-00F7h
h-000Ah
02h 01h Cxkopocts RS485 03 06 0003h-000
02h 02h Jlnanazon 03 06 0030h-0033h
02h 03h | CKOPOCTS HapacTa- 03 06 0000h-000Fh
HHS Ha BBIXOZIE

0000h—-DCON,

02h 05h Iporokomn 03 06 0001h - Modbus RTU
3HaueHue Ha BEIXOIE D8F0h-2710h/
03h 00h TOCJIE BKITFOUEHUS e 2 0000h-4E20h
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8. Koabl Modbus RTU ansa mogynsa NL-8AI

IIUTAaHUA MO,HYJIH
Power On Value na
BBIX. 0

03h 01h

3Ha‘{eHI/Ie Ha BBIXOC
I1I0CJIC BKIIFOUCHU S
IIUTAaHUA MO,HYJIH
Power OnValue na
BBIX. 1

03

06

D8FO0h-2710h/
0000h-4E20h

03h 02h

3Ha‘IeHI/Ie Ha BBIXOC
I1I0CJIC BKIIFOUCHUS
IIUTAaHUA MO,ZLYJ'ISI
Power On Value Ha
BBIX. 2

03

06

D8FO0h-2710h/
0000h-4E20h

03h 03h

3HayeHre Ha BBEIXOJE
10CJI€ BKIIFOYEHUS
MTUTaHUSA MOIYJIS
Power On Value na

03

06

D8F0h-2710h/
0000h-4E20h

BBIX. 3
e
05h 00h Kanu6p Boix0 - 06 0000h/0001h
05h 01h Kanu6p Beix1 - 06 0000h/0001h
05h 02h Kanu6p Bbix2 - 06 0000h/0001h
05h 03h Kanu6p Bbix3 - 06 0000h/0001h

8. Koabl Modbus RTU ansa moayns

NL-8AI
s tSH s 5 H
(I)_Htraj YlIsts @Ld'{_;lﬁs]w W 2%z ¥ b dzC rtSlIIchBfls-?
Cidlsy L oY q@senY ydd WO @ fizud
: L OY df
Yls § dz
00h 00h Juckp Boixon 0 01 05 i OF
00h 01h Juckp Boixon 1 01 05 nmu OF
00h 02h Juckp Boixoa 2 01 05 nmu OF
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8. Koabl Modbus RTU ans moayns NL-8AI

00h 00h Amnaor. Bxozn 0 04 - 0000h-FFFFh
00h 01h Amnaitor. Bxog 1 04 - 0000h-FFFFh
00h 02h Amnaor. Bxox 2 04 - 0000h-FFFFh
00h 03h Amnator. Bxon 3 04 - 0000h-FFFFh
00h 04h Amnanor. Bxox 4 04 - 0000h-FFFFh
00h 05h Amnasor. Bxon 5 04 - 0000h-FFFFh
00h 06h Amnator. Bxozn 6 04 - 0000h-FFFFh
00h 07h Amnanor. Bxon 7 04 - 0000h-FFFFh
00h 08h Amnanor. Bxoz 8 04 - 0000h-FFFFh
00h 09h Amnaor. Bxon 9 04 - 0000h-FFFFh
00h 0Ah Amnaor. Bxozn 10 04 - 0000h-FFFFh
00h 0Bh Amnaor. Bxon 11 04 - 0000h-FFFFh
00h 0Ch Amnator. Bxog 12 04 - 0000h-FFFFh
00h 0Dh Amnaor. Bxox 13 04 - 0000h-FFFFh
00h OEh Amnaor. Bxog 14 04 - 0000h-FFFFh
00h OFh Amnaitor. Bxog 15 04 - 0000h-FFFFh
00h 10h | Temneparypa xo- | g, - 0000h-FFFFh
JIOJJHOTO Criast

Concen | twenn | |0 |
N 2y I

02h 00h Anpec Mmoayist 0001h-00F7h
02h01h | Ckopocrs RS485 03 06 00030-000AN
02h 02h Junana3on o0 03 06 0008h-000Dh
02h 05h IIpoTtokomn 03 06 0000h-0001h
03h(QQh | 3HaucHMC Ha BhI- 03 06 0000h/0003h
XO0A€ IMOCJIC BKIIIO-
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8. Koabl Modbus RTU ansa mogynsa NL-8AI

YeHUs MTUTaHHUs
Moyt Power On
Value
04h00h | PIDP-mpomop.ko3d. 03 06 0001h-03E7h
04h01h | PIDI-unrerp.xo3d. 03 06 0001h-03E7h
04h02h PIDD-muthd.x03¢. 03 06 0001h-03E7h
04h03h PIDS- mepuon mum 03 06 000Ah-03E7h
04h04h | PIDR-niepmo per. 03 06 0001h-03E7h
04h05h PIDT-cTabui.Bem. 03 10 FE7961h-1869Fh
04h06h | PexuM perymupos. - 06 0050h-P,0052h-R, 004C-L
— j
06h 00h Macka 03 06 0000h-FFFFh
06h 01h 8/16 03 06 0000h/0001h
07h 00h | JImamason xanana 0 03 06 0000h-0017h
07h 01h | JImama3on xanana 1 03 06 0000h-0017h
07h 02h | JImama3zoH xanana 2 03 06 0000h-0017h
07h 03h | Jlmama3oH xaHana 3 03 06 0000h-0017h
07h 04h | JImamason xanana 4 03 06 0000h-0017h
07h 05h | Jlmama3zou xanana 5 03 06 0000h-0017h
07h 06h | JImama3zon xanama 6 03 06 0000h-0017h
07h 07h | JImama3zou xanamna 7 03 06 0000h-0017h
07h 08h | Jlmama3zou xanana 8 03 06 0000h-0017h
07h 09h | JImama3zon xanaja 9 03 06 0000h-0017h
07h 0Ah | JImama3. xkanana 10 03 06 0000h-0017h
07h 0Bh | [uamnas. kamana 11 03 06 0000h-0017h
07h 0Ch | [uamnas. kamana 12 03 06 0000h-0017h
07h ODh | JIuamas. xamana 13 03 06 0000h-0017h
07h OEh | [Imamas. kanana 14 03 06 0000h-0017h
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8. Koabl Modbus RTU ana mogyns NL-8AI

07h OFh | JIuamas. xanana 15 03 06 0000h-0017h

0ghooh | - cramoskauc- - 06 0000h-0002h
wies Ha kagai 0

0gholp | °Cramosamc- - 06 0000h-0002h
wies Ha kaHai 1

08h 02h YcTaHoBKa quC- _ 06
IUIesl Ha KaHau 2

08ho3h | ° craHoskauc- - 06 0000h-0002h
IUies Ha KaHai 3

0000h-0002h

08ho4h | > cranoskaauc- - 06 0000h-0002h
wies Ha kaHan 4

0ghosh | Cramoskac- - 06 0000h-0002h
Iiesl Ha KaHaj 5

0shogh | °Cramosauc- - 06 0000h-0002h
iesl Ha KaHa 6

08ho7h | Y cranoskauc- - 06 0000h-0002h
wies Ha KaHaiu 7/

Oshogh | > Craoskaic- i 06 0000h-0002h
IIes Ha KaHaji 8

0ghogh | > Cramosac- - 06 0000h-0002h
iest Ha KaHai 9

08h OAR | cranoskaauc- - 06 0000h-0002h
mies Ha kanan 10

0shoBh | > crasoskaauc- i 06 0000h-0002h
mies Ha KaHan 11

0g8hoch | Cranoskamuc- - 06 0000h-0002h
iest Ha kaHai 12

0ghoDh | > Cranosauic- - 06 0000h-0002h
iest Ha kaHai 13

08hOEh | Y CTaHoBKaMmC- - 06 0000h-0002h
wies Ha kaHan 14

08hOFh | > Crasoskauc- - 06 0000h-0002h
wies Ha xagai 15

08h10h |  IreHMe pexcmma 03 - 0000h-0001h
JUCIIIICS

08h 11h VcTaHoBKa U uTe- 03 06 0000h,0002h
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9. Koabl Modbus RTU gnsa moayns NL-8TI

HHUE KOHPUTYpaIiu
JHCIUIES
0gh 12h | BEUAAIAAMMEX WS | 06 0000h-FFFFh
I1K Ha nucnieit
e

09h 00h Omnpenenenue TUNa 03 ) 0000h-ropMansrO 0001h-
KOHTaKTa KaHaua ( pa3peIB

09h 01h Ormpenenenne THNa 03 ) 0000h-ropMansHO 0001h-
KOHTaKTa KaHazia 1 pa3pbiB

09h 02h Ormpenenenne THNa 03 ) 0000h-ropMansHO 0001h-
KOHTAaKTa KaHaa 2 pa3pbiB

09h 03h Ormnpenenenue Tuna 03 ) 0000h-ropMansHO 0001h-
KOHTaKTa KaHaa 3 paspbiB

09h 04h OmnpeneneHue TUIa 03 ) 0000h-Hop™MansHO 0001h-
KOHTaKTa KaHaua 4 paspbiB

09h 05h OmnpeneneHue TUIa 03 ) 0000h-Hop™MansHO 0001h-
KOHTAaKTa KaHaja 5 pa3psIB

09h 06h Ormnpenenenue TUna 03 ) 0000h-ropMansHO 0001h-
KOHTaKTa KaHaja 6 paspsiB

09h 07h Ormnpenenenue TUna 03 ) 0000h-ropMansHO 0001h-
KOHTaKTa KaHaua 7 pa3pbiB

9. Kogbl Modbus RTU gna moayna NL-8TI

SBH| sBGH
w IZ w t
putei|viss qusly | o0 B s iy o
eidels® L OY d@lsaY s @z L of | HIOY Qe fadd
00h 00h Juckp Beixon 0 05 wm
01  |oF
00h 01h Juckp Beixox 1 05 wm
01  |oF
00h 00h Amnanor. Bxox 0 04 - 0000h-FFFFh
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9. Koabl Modbus RTU ansa moaynsa NL-8TI

00h 01h Amnautor. Bxop 1 04 - 0000h-FFFFh
00h 02h Amnaor. Bxox 2 04 - 0000h-FFFFh
00h 03h Amnator. Bxon 3 04 - 0000h-FFFFh
00h 04h Amnaor. Bxon 4 04 - 0000h-FFFFh
00h 05h Amnasor. Bxon 5 04 - 0000h-FFFFh
00h 06h Amnator. Bxozn 6 04 - 0000h-FFFFh
00h 07h Amnaor. Bxoxn 7 04 - 0000h-FFFFh
00h 10h | Temneparypa xo- 04 - 0000h-FFFFh
JIOJJHOTO Criast

03h 00h

3HaueHWe Ha BBI-
XO0JI€ ITOCTIE BKIIIO-
YEeHHUs! ITATAHUS
Moyt Power On
Value

02h 00h Anpec Moayist 03 06 0001h-00F7h
0003h-000Ah

02h 01h Ckopoctb RS485 03 06

02h 02h Jnana3on o0 03 06 0008h-000Dh

02h 05h IIpoToxon 03 06 0000h-0001h

0000h/0002h

04h00h | PIDP-mpomop.ko3d. 03 06 0001h-03E7h
04h01h | PIDI-unterp.xoad. 03 06 0001h-03E7h.
04h02h PIDD-mutd.x03¢. 03 06 0001h-03E7h
04h03h | PIDS- nepuon mmm 03 06 000Ah-03E7h
04h04h | PIDR-niepuos per. 03 06 0001h-03E7h
04h05h PIDT-crabum.Bedm. 03 10 FE7961h-1869Fh
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9. Koabl Modbus RTU gnsa moaynsa NL-8TI

04h06h | Pexum perymupos. - 06 0050h-P,0052h-R, 004C-L
06h 00h Macka 03 06 0000h-FFFFh
06h 01h 8/16 03 06 0000h/0001h
07h 00h | JImama3on xanamna 0 03 06 0000h-0017h
07h 01h | JImama3on kanana 1 03 06 0000h-0017h
07h 02h | JImama3zon xanana 2 03 06 0000h-0017h
07h 03h | JImama3zoH xaHana 3 03 06 0000h-0017h
07h 04h | JImamason xanana 4 03 06 0000h-0017h
07h 05h | Jlmama3zon xaHana 5 03 06 0000h-0017h
07h 06h | JImamaszoH xanHana 6 03 06 0000h-0017h
07h 07h | JImamaszoH xanana 7 03 06 0000h-0017h

YcraHoBKa Jguc-

IUIes Ha KaHai 7

UreHue pexxuma

08h 00h - 06 0000h-0002h
wies Ha kaan 0

0gholp | > Cramoskac- ; 06 0000h-0002h
wies Ha kaHai |

0ghozn | > Cramoskaic- ; 06 0000h-0002h
iest Ha KaHai 2

08ho3h | - cranoskauc- - 06 0000h-0002h
wIes Ha KaHai 3

08hosn | > Cramoskac- ; 06 0000h-0002h
wies Ha kaHai 4

08hosh | Cramoskac- ; 06 0000h-0002h
iest Ha KaHaj 5

0shogh | °Cramosac- ; 06 0000h-0002h
Iiesl Ha KaHau 6

0gho7h | > Cramosaic- ; 06 0000h-0002h

08h 10h 03 - 0000h-0001h
JMCIIIES
YcranoBka u ute-
08h 11h | Hue kondurypauuu 03 06 0000h,0002h
JHACIUICS
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10. Koabl Modbus RTU gns NL-2C

08h 12h

Brigaua maHHBIX U3
TIK na nucreit

Ornpenenenue Tumna

06

0000h-FFFFh

0000h-HOpMansHO 0001h-

09h 00h 03 -
KOHTaKTa KaHaua ( pa3peIB

09h 01h OrmpeneneHne THNa 03 i 0000h-ropMamsHO 0001h-
KOHTaKTa KaHazia 1 pa3pbiB

09h 02h OrmpeneneHne THNa 03 i 0000h-ropMamsHO 0001h-
KOHTaKTa KaHaa 2 pa3pbiB

09h 03h Ormnpenenenue TUna 03 i 0000h-ropMansrO 0001h-
KOHTaKTa KaHasna 3 pa3pbiB

09h 04h OmnpeneneHue TUIA 03 i 0000h-HopMansHO 0001h-
KOHTaKTa KaHaua 4 pa3pbiB

09h 05h OmnpeneneHue TUma 03 i 0000h-HopMansHO 0001h-
KOHTAaKTa KaHaja 5 pa3psIB

09h 06h Ormnpenenenue TUna 03 i 0000h-ropMansHO 0001h-
KOHTaKTa KaHaja 6 paspbiB

09h 07h Ormnpenenenue TUna 03 i 0000h-ropMansHO 0001h-
KOHTaKTa KaHaua 7 paspbiB

10. Koabl Modbus RTU gna NL-2C

s tSH s BH
dbHtcj|vists Questmw | Wk | ¥ zUs [ Y kfdgs2
eidels® L Of d@rlseyy ydd| ydd| HdOY QL jaded
ylsj dz L 0f d
0 05 nnu
00h00h | Jluckp BbIXOX 01 OF 0000h — 0001h
1 05 nnu
00h01h |  Jluckp BbIXOX 01 OF 0000h — 0001h
2 05
00h02h | Mluckp BbIXOX 01 OF 0000h — 0001h
3 05 un
00h03h | Huckp Brixon 01 OF 0000h — 0001h
00N 00h |  Kasan 0 ct, v 03 . 00000000h-FFFFFFFFh
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10. Koabl Modbus RTU ans NL-2C

perucTp

Oohozh | Kamanlcrwa 03 - 00000000h-FFFFFFFFh

perucTp
e
00h 10h | Makc 3HaueHue 1Ist 00000000h-FFFFFFFFh
kaHana 0, CT. ¥ MJI. 03 10
PETHUCTPEI
00h 12h | Makxc 3Hauenue s 00000000h-FFFFFFFFh
kaHana 1, CT. u MIL. 03 10
PETHUCTPEI
00h 20h ®unbtp 0 03 06 0000h-FFFFh
00h 21h Ounbtp 1 03 06 0000h-FFFFh
00h 30h Iopor tpurrepa 0 03 06 0000h-00FFh
00h 31h Iopor tpurrepa 1 03 06 0000h-00FFh
00hdoh | Cratycmmma | 03 | 06 | 0000h/0001h
00h 64h TTopor tpesoru 1 03 10 00000000h-FFFFFFFFh
00h 66h Iopor TpeBornu 2 03 10 00000000h-FFFFFFFFh
00hogeh | lIpeaycranoska 03 10 00000000h-FFFFFFFFh

spayenns 0 kanama

IIpenycranoBka
3HadYeHUs | KaHaja

00h 98h 03 10 00000000h-FFFFFFFFQ

e e 0

“oonDan | pepommporpmn | 09| ||

02h 00h Anpec Mmoayns 03 06 0001h-00F7h
02h 01h Ckopocts RS485 03 06 0003h-000Ah
02h 02h Jlnanazon 03 06 0050h-0051h
02h 04h Pexxum tpesor 03 06 0000h-0002h
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11. Koabl Modbus RTU ans NL-8R

02h 05h IIpoTokon 03 06 0000h-0001h
02h 06h Pexum Bxonos A 03 06 0000h-0003h
02h 07h Pexum Bxonos B 03 06 0000h-0003h

TpeBor-1 kaHana

02h 08h Paspemienue 0000h-0001h
tpeBor-0 kaHana 03 06

02h 09h Paspemienue 0000h-0001h
03 06

02h 5Ah

Copoc cuerunka 0

02h 58h ITyck-crom 0000h-0001h
O-xanama 03 06

02h 59h Iyck-crom 0000h-0001h
1-xaHaia 03 06

0000h-0001h

02h 5Bh

C6poc cuerunka 1

0000h-0001h

11. Koabl Modbus RTU gna NL-8R

i S BH
o) dag| Y5 wmmOg W | UG g p sy ey
%0 LOY d@rlsemy  ydd f HdOf QLdsSdgR d
Yls § dz
[pH YTEHUH:
h-0001h
00h 00h Juckp. Bexon 0 01 05 0000h-000
[PH 3aITUCH:
0000h-FFO00h
[P YTEHUH:
00h 01h Juckp. Beixon 1 01 05 0000h-0001h
[PH 3aITUCH:
0000h-FFO00h
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11. Koabl Modbus RTU ans NL-8R

00h 02h

Huckp. BbIxon 2

01

05

[PH YTCHUH:
0000h-0001h
OpH 3aIUCH:
0000h-FFO0Oh

00h 03h

Juckp. Bexon 3

01

05

NpPH YTEHUM:
0000h-0001h
NPH 3aIUCH:

0000h-FFOOh mmu 0

00h 04h

Huckp. Beixoa 4

01

05

NPU YTCHUH:
0000h-0001h
TIPH 3aTIHCH:
0000h-FF00h

00h 05h

Huckp. BeIxon 5

01

05

NPH YTCHUH:
0000h-0001h
TIPH 3ATIHCH:
0000h-FF0Oh

00h 06h

Juckp. BeIxon 6

01

05

TIPY YTCHUH:
0000h-0001h
TIpY 3aIHCH!

0000h-FFO0Oh

00h 07h

Huckp. Beixon 7

01

05

NPU YTCHUH:
0000h-0001h
TIpY 3aIHCH!

0000h-FFO0Oh

00h 00h

Bce auckp. BEIXOIBI

03

06

0000h-00FFh

00h C8h

Nwms Mmogynst

03

10

ASCII xoqupoBka cum-
BOJIOB

(MakcuMyM 4 perucrpa)

00h D4h

Bepcus nporpammel

03

ASCII xoqupoBka cum-
BOJIOB

02h 00h

Anpec moxyns

03

06

0001h-00F7h

34
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11. Koabl Modbus RTU gns NL-8R

02h 01h Ckopocts RS485 03 06 0003h-000Ah
0000h - DCON
02h 05h II 03 06 '
porokor 0001h - Modbus RTU
0zhogh | CTATYCcOPocamoO- | g : 0000h-0001h
nyns
02hogh | CUeTdmK otaetos 03 - 0000h-FFFFh
Ha KOMaH/Ibl

3HaueHue Ha Juc-

KPETHBIX BbIXOOaX
03h 00h | mocie BKITIOUCHUS 03 06 0000h-00FFh

IUTAHHS MOJLYJISA
“Power On”

3HaueHne Ha JucC-

KPETHBIX BBIXOJIAX
03h01n | 0OcAC cpadatkisa- 03 06 0000h-00FFh

HHSL CTOPOKEBOTO

taiimepa “Safe Val-

ue”
Ipyu YTCHUU!

Hrenne u copoc 0000h-ue cpaboran

0AhQOh |  STaryca MOy 03 06 0004h-cpaGoTan

(cocTosiHus cTOpO-

JKEBOTO TaiiMepa) npu 3amucu (copoc):
0000h-FFFFh
0000h-01FFh

YreHHe U yCTAHOB- Crapumii Gafir:
0AhO1h Ka TaliM-ayTa CTO- 03 06 BKJI/BBIKIL;
pOXKeBOro TaiMepa Mtaqmmii Gaift:
TalM-ayT;
CurHa CUCTEMHOTO 0000h-FFFFh
0AhO2h | cropoxeBoro Taii- - 06 Bemmonnser copoc cuer-

Mmepa “Host Ok”

YHUKa TaliM-ayTa
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12. Kogbl Modbus RTU ansa moayna NL1SG

12. Koabl Modbus RTU ana moayns
NL1SG

. S B H
H tc : sH @4
tg’ids&{ vists ydloj| ¥ o Sudd b [ 5¢ ks d &
& O LOfdmr e ydd g HJOY OL tsdz L
Yls j dz
IIpu urenun:
3HaucHUE 0000h-Hu3KHii YpOBEHB
00h 20h 1 pOBOro 01 05 0001h-BbIcoKuit ypoBEHD
IIpu 3anucu:
Bbixoza DOO 0000h-Hu3KHiT ypOBEHB
FFOOh-BbIcOKHMiT ypOBEHD
IIpu ureHuu:
3HauCHIC 0000h-Hu3KHiT ypOBEHB
00h 21h 1 pOBOro 01 05 0001h-Bbicokuii ypoBEHb
IIpu 3anucu:
Bhixozta DO1 0000h-Hu3KHii YpOBEHB
FFOOh-BeicOKHiT ypOBEHD
IIpu urenun:
3HaucHME 0000h-Hu3KHii ypOBEHD
00h 22h 1 poBOro 01 05 0001h-BbIcOKHit ypOBEHD
IIpu 3anucu:
Beixozia DO2 0000h-Hu3KHiT ypOBEHB
FFOOh-BbicOKHUiT ypOBEHD
IIpu ureHuu:
3HauCHIC 0000h-Hu3KHiT ypOBEHB
00h 23h 1 pOBOro 01 05 0001h-BbicokHii ypOBEHB
IIpu 3anucu:
Beixozia DO3 0000h-Hu3KHiT ypOBEHB
FFOOh-BbIcOKHiT ypoBEHb
IIpu urenuu:
3HaucHMe 0000h-Hu3KHii ypOBEHD
00h 60h Safe Value 01 05 0001h-BbIcOKHit ypOBEHD
IIpu 3anucu:
sbixozta DOO 0000h-Hu3KHii ypOBEHD
FFOOh-BeicOKuit ypoBeHb
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12. Koabl Modbus RTU ansa moaynsa NL1SG

[Ipu uyrenuu:
0000h-HM3K Wit YpOBEHD

3HayeHne J
00h 61h Safe Value 01 05 0001h-BbIcokuit ypoBeHb
IIpu 3anucu:
Beixozia DO1 0000h-Hu3KHii YpOBEHD
FFOOh-BbIcOKHiT ypOBEHD
IIpu urenuu:
3HaucHUE 0000h-Hu3KHii YpOBEHD
00h 62h Safe Value 01 05 0001h-BbIcokuit ypoBeHb
[Ipu 3anucu:
Bhixozia DO2 0000h-Hu3KU#t ypOBEHD
FFOOh-BbIcOKHIT ypOBEHD
[Ipu urenuu:
3HAYCHIC 0000h-Hu3KU# ypOBEHD
00h 63h Safe Value 01 05 0001h-BeicokHii YpOBEHB
ITpu 3anucu:
Bhixozta DO3 0000h-Hu3KMii YpOBEHD
FFOOh-BbIcOKHiT ypOBEHD
IIpu urenuu:
3HaucHME 0000h-Hu3KHit YpOBEHD
00h COh Power On 01 05 0001h-BbIcOKHit ypoBEHb
ITpu 3anucu:
Beixoza DOO 0000h-Hu3KU# ypOBEHD
FFOOh-BeIcOKHiT ypOBEHD
[Ipu urenuu:
3HauCHIC 0000h-Hu3KU# ypOBEHB
00h C1h Power On 01 05 0001h-BeicokHii YpOBEHB
[Ipu 3anucu:
Beixozia DO1 0000h-Hu3KU# ypOBEHB
FFOOh-BhICOKHiT ypOBEHD
IIpu urenuu:
3HaucHIE 0000h-HM3KMit ypOBEHD
00h C2h Power On 01 05 0001h-BbIcoKuit ypoBEHb
IIpu 3anucu:
seixozia DO2 0000h-HM3KMit ypOBEHD
FFOOh-BBIcOKHiT ypOBEHD
00h C3h 3HayeHue 01 05 Ipu ureHuu:
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12. Kogbl Modbus RTU ansa moayna NL1SG

Power On
Beixoga DO3

0000h-Hu3KHiT ypOBEHD
0001h-BbIcOKHit ypOBEHD
IIpu 3anucu:
0000h-Hu3KHii YpOBEHB
FFOOh-BeicOKuit ypoBeHb

IIpu urenun:

0000h-60 I'
01h 02h Bri6op pexexiu- 01 05 0001h-50 T'
OHHOTO QUIBTPa [pwu 3anucu:
0000h-60 T'u
FFOOh-50 I'u
IIpu ureHuu:
0000h-BbIkITIOUCH
YTIPABICHHE CTO- 0001h-Bxarouen
01h 04h POXEBbIM Taiime- 01 05
IIpu 3anucu:
pom 0000h-BBIKITFOUUTH
FFOOh-BkIFOUMTE
01h 07h OuncTuth pukca- ) 05 FFOOh-BBIONTHUTE OYH-
TOP TPEBOTH CTKY
IIpu urenumu:
0000h-BbIkITFOUECH
01h 08h JluneiiHoe Mac- 01 05 0001h-Bxmroyen
mTabupoBaHUE [pwu 3anucu:
0000h-BBIKITFOUUTH
FFOOh-BkrOUUTH
01h 09h OuncTturs CHETHK _ 05 FFOOh-BbImONHUTH 04YH-
COOBITHIA CTKY
IIpu ureHuu:
0000h-HEX
Popmar taHHkIX 0001h-umkeHepHbIi
01h OCh | oTobOpaxkaembix Ha 01 05 P
IIpu 3anucu:
paetiee 0000h-HEX
FFOOh-umkxeHepHBII
IIpu urenuu:
Craryc Mmonyns
01h ODh | (cocrostHue cTopo- 01 05 88822'% c6pa60Tan
’KEBOTO TaliMepa) ~cpaboran
IIpu 3anucu:
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12. Koabl Modbus RTU ansa moaynsa NL1SG

FFOOh-c6poc craryca

0000h-miepBOE uTeHKE
mocye copoca

01h 10h Cratyc c6poca 01 ; 0001h-Bce nocenyro-
IIHE YTCHUS
Hudposoii Bxox i 0000h-Hu3KU# ypOBEHD
00h 00h DIO 02 0001h-BbIcokuit ypoBeHb
udposoii Bxox _ 0000h-Hu3KHii YpOBEHD
00h 01h DI1 2 0001h-BbIcokuit ypoBeHb
00h 00h AHaJOTOBBIN BXOJ 04 - 0000h-EFEEh
3HaueHue cueTYnKa
00h 60h mudpoBoro Bxoaa 04 - 0000h-FFFFh
DIO
YcTaHOBUTH Ha-
00h 20n | "PRUKCHHE BOSGYK- 03 06 0000h-2710h
JeHus (3HaYCHUE
yKa3biBaeTcsi B MB)
IMepBoe cnoBo (3Ha4eHHE
qHUCIIa):
0000h-C350h*
BTtopoe cinoBo nepsslii
GaiiT (3HaK ymcIia):
Humokusist rpannma 00h-mostokHTENBHOE
HCXOJIHOTO 3Ha4e- 3HAYCHHUE YUCITa
00h AOh HUS THHEHHOTO 03 10 01h-oTpumarensHoe 3Ha-
MacurrabupoBaHust YeHUe
Bropoe cnoBo BTOpOIi
0aiT (KOJIMYECTBO 3Ha-
KOB IOCJIE 3aISITOM):
02h-04h*
[TepBoe cioBO (3HaUEHUE
Bepxuss rpanuna ancna);
00h Ath | MeXOAHOrO sHate: 03 10 0000h-C350h*

HHS JIMHEHHOTO
MacIITaOupoBaHHUS

Bropoe cnoBo nepseIit
OaiiT (3HaK 4ymcIa):
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12. Kogbl Modbus RTU ansa moayna NL1SG

00h-mostoxuTENBHOE
3HAYCHUC YHCIIa
0lh-otpunarensHoe 3Ha-
4YeHne

Bropoe cnoso BTopoi
OalT (KOJMYECTBO 3HA-
KOB ITOCJIE 3aITATOM):

02h-04h*

00h A2h

Hwxuss rpanuna
TEKYIIEeTo 3HAYCHHUS
JIMHCHHOT'0 Mac-
MTaONPOBaHUL

03

10

[TepBoe cnoBo (3HaUCHNE
quCIIa):

0000h-4E1Fh

Bropoe ci10B0 nepBelii
OaiiT (3HaK yKcIa):
00h-monoxwuTenpHOE
3HAYEHHE YUCIIa
01h-oTtpunarensHoe 3Ha-
YCHUE

BTtopoe cnoBo BTOpoOi
0alT (KOJMYECTBO 3HA-
KOB TIOCTIE 3aISITOMN):

00h-04h

00h A3h

Bepxuss rpanuna
TEKYILETo 3HAYCHUS
JIMHEHHOTO Mac-
MTaOUPOBAHUS

03

10

ITepBoe cnoBo (3HaUeHKE
YHCTa).

0000h-4E1Fh

BTropoe cnoBo nepsblit
OaiiT (3HaK 4KcIa):
00h-monoxwurenbHOE
3HAYCHHE YHCIIa
01h-oTrpunarensHoe 3Ha-
YCHHE

Bropoe cnoso BTOpoi
0alT (KOMYECTBO 3HA-
KOB I10CJIE 3aITON):

00h-04h

00h COh

YcTaHOBUTE Ha-
YyaJbHOE HampsKe-

03

06

0000h-2710h
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12. Koabl Modbus RTU ansa moaynsa NL1SG

HHUE BO30YXKICHUS B
MB (pu BrITFOUE-
HUUW TUTaHUS)

4 peructpa mo 2 Oaiita

00h C8h Wmst monyns 03 10 (ASCII kogupoBanme
CUMBOJIOB)
4 peructpa o 2 Oaiita
00h D4h | Bepcus mporpaMmsl 03 - (ASCII xomupoBaHue
CUMBOJIOB)
00h EOh | IKHIH ypoBers 03 06 8000h-7FFFh
TPEBOrH
00h E1h | BePXiii ypopers | 5 06 8000h-7FFFh
TPEBOrH
0lh E7h | SCpiKaotBeTata | g 06 0000h-03E8h
KOMaHIy B MC
Taiim-ayT cTopoxe-
01hEgn | Boro Taiimepa (l 03 06 0000h-00FFh
eaununa 0.1 cexyH-
JTBI)
CueTuuk TaiiM ayTta
Olh EBh | CTOPOMeBOroTai 03 06 0000h-00FFh
Mepa (3amuch HOJIA
JUIS OYMCTKH)
0thEEh | e pabork 03 06 0001h-0002h
JHCTLIES
01n EFp | OTPABKA AGHHEX - 06 0000h-FFFFh
u3 [1K Ha nucrieit
0th F1h | SHAICHHE CKOIBSS- | oq 06 | 0000h-00FFh
IIETO CPETHETO
02h 00h Anpec Moxyis 03 06 0001h-00F7h
02h 01h | Ckopocts RS485 03 06 0003h-000Ah
02h 02 | KoaBxomHorowa- | g 06 0000h-0006h
nazona
02h 04h Pexum paboTsl 03 06 0000h-curnanu3anus
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0. Kogbl Modbus RTU ans mogyns NL-4RTD

CUTHaJIM3allun

BBIKJIIOUEHA
0001h-MruoBeHHas cur-
HaJIN3aLUs
0002h-curranuzanus
3amIenKa

02h 05h

Bri6op nporokona
RS485

03

06

0000h-DCON
0001h-Modbus RTU

* - 3aBHCHT OT Auana3oHa. Cm. Tabmuily 5 pyKOBOACTBA MO IKCILTyaTallHH.

13. Koabl Modbus RTU gana moayns

NL-4RTD
s H s tSH
dHiej| YISt QY wsdzcu i 2% [ 5 lfdgis2
ejdilsty L Of d @ 'lsah s j dzo Yyddo-| HdOYf @Ldsrd) d
| fdmd
- 05 nn
00hOoh | CTATYC AMCKPETHO 01 OF 0000h-0001h
ro BeIxoza 0
- 05 mu
0oholh | CTATYC AMCKpeTHO 01 OF 0000h-0001h
ro BbIxoja 1
~ 05 wm
00h02h | CTATYC AMCKpeTHO 01 OF 0000h-0001h
ro BeIXOJa 2
00h 00h Janubie kanana 0 04 - 0000h-FFFFh
00h 01h Jlannbie kaHana 1 04 - 0000h-FFFFh
00h 02h JlanHbie kaHana 2 04 - 0000h-FFFFh
00h 03h JlanHble KaHana 3 04 0000h-FFFFh

_-_

02h 00h

Anpec MomyIst

0001h-00F7h
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13. Kogbl Modbus RTU ansa mogyna NL-4RTD

02h 01h Ckopocts RS485 03 06 0003h-000Ah
02h 02h Jlnana3on o0Imuii 03 06 0020h-002Ch
dopmaT TaHHBIX
02h 03h (Temmepary- 03 06 0000h-0001h
pa/CoTPOTHUBIICHHE)
02h 05h ITporokoin 03 06 0000h-0001h
] |
3HayeHUE Ha BBHI-
03h Qo | XOAeMOcTe Brio- 03 06 0000h/0007h
YeHUS MUTaHMSA
Mmoyist Power On
] |
04h00h | PIDP-nporop.k03¢. 03 06 0001h-03E7h
04h01h PIDI-unrerp.x03¢. 03 06 0001h-03E7h.
04h02h PIDD-muth¢.x03¢. 03 06 0001h-03E7h
04h03h PIDS- nepuon mum 03 06 000Ah-03E7h
04h04h | PIDR-nepuon per. 03 06 0001h-03E7h
04h05h PIDT-craOun.Bel. 03 10 FE7961h-1869Fh
04hoh | PKHM peryiHpo- - 06 0050h,0052h, 004C
BaHUA
e |
06h ooh | Macka (Gmoxupos- 03 06 0000h/000Fh
Ka KaHaJlOB)
07h 00h | JImamasou kanana 0 03 06 0020h-002Ch
07h 01lh | Jwmana3zou xanana 1 03 06 0020h-002C h
07h 02h | JImamason kanana 2 03 06 0020h-002C h
07h 03h | Jlmanaszon kanana 3 03 06 0020h-002C h
O8hooh | Y cTanoskauic- - 06 0000h-0003h
miest Ha kanan 0
0gholp | Craoskamc- . 06 0000h-0003h
iest Ha KaHai 1
08hozh | Y craoskamic- . 06 0000h-0003h
Jiest Ha KaHau 2
08h 03h VYcranoBka auc- = 06 0000h-0003h
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IUIesT Ha KaHall 3

Urenue pexxuma

TIK na nucreit

OnpeneneHI/Ie THIIa

08h 04h 03 - 0000h-0001h
JUCILIES]
YcraHoBka u ure-
08h 06h | Hue koH(HUTrypanuu 03 06 0000h-0002h
JUCTLIES
08h Ogh | BUAAUA AAHHEIX 13 - 06 0000h-FFFFh

0000h-HOpMaNBEHO

KOHTaKTa KaHamia 3

09h 00h 03 - 0001h-pa3psie 0002h-
KOHTakTa KaHama 0
KOPOT. 3aM.
OmnpefeneHne THIA 0000h-ropMansEO
09h 01h penet 03 - 0001h-paspsis 0002h-
KOHTaKTa KaHaja 1
KOPOT. 3aM
OmnpeneneHue Tuna 0000h-ropMaE:HO
09h 02h e 03 - 0001h-paspsie 0002h-
KOHTaKTa KaHaja 2
KOPOT. 3aM
OmnpeneneHne THIA 0000h-ropMansEO
09h 03h pel 03 - 0001h-paspsie 0002h-

KOpOT. 3aM

14. ®dopMmupoBaHue KOMaHA

Modbus RTU

BonpmMHCTBO KOMaHII MOJyJIed COBMAAal0T, MO3TOMY B KauecTBe MHpHUMeEpa
npuBoastest komanasl Moaysisi NL-4RTD, chopmupoBaHHBIE C HCIIOIB30BaHHU-
eM Tabmurpl. [lepBorit cTonber TabauIbl HE MCIONIB3yeTcs. B 3aBUCUMOCTH OT
HCTIONB3YEMBIX CPEJICTB MEPECHUTKA KOHTPOIbHAS CyMMa BBIYHCIISIETCS aBTOMa-
TUYECKHU WM Bpy4YHyI0. J[Ba 6aliTa COCTAaBISIIOT OAUH PETUCTP.
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14. ®opmupoBaHue komaHg Modbus RTU

14.1. YteHne cocTosiHuna (cTtatyca) BbixogoB NL-4RTD

Komanna
AA 0100010001 B5D1
YUTAET COCTOSIHUE NUCKPETHOTO BBIXOAA 1, 37€Ch:

AA — anpec moayns, 01 — kox dynkimu, 00 01 - xox mOAQYHKIUK, OTHOBPE-
MeHHO 3anaeT HoMmep Bbixoaa, 00 01 — konn4ecTBo perucTpoB, OTKy/Aa YNTAET-
cs1 cocrosiHue Bbixoqa u B5 D1 — koHTponbHas cymma.

B otere 0, eciut Beixo 0 (00 00 — ko moadyHKIMK) HE YCTAaHOBIEH H 1,
eciu Beixon 0 yctaHoBieH (Bkato4€H). /st Beixona 1 — O 1 2 COOTBETCTBEHHO,
Juist Beixoza 2 — 0 u 4 Taxke cooTBeTCTBEHHO. Ecnu 3anpammBaercs 0 BBIXOJ U
KOJIMYECTBO PETUCTPOB 33a1aHO 3, TO KOIBI COCTOSIHHI BCEX BBIXOJOB CYMMHPY-
etcst. Harpumep, eciii 0 11 2 BRIXOABI YCTaHOBIICHEI, TO MOCTEIYET OTBET -5.

14.2. YcTaHOBKa COCTOSIHUSA HECKONbKUX UM BCEX
BbixogoB NL-4RTD oaHOBpEeMEeHHO

Komanna
01 0F00000003010005D6 A7 -
YCTaHABJIMBACT TUCKPETHBIC BBIXOABI O M 2 B COCTOSIHUAE «BKIIIOYCHOY, 31€Ch:

01 — anpec Moy, OF — kox pyukiuu, 00 00 - ko noadyukuu, 00 03 — ko-
JIMYECTBO BBIXOAOB, 01 — kosmmdecTBO 6aiiT, 00 05 — maHHBIE A YCTaHOBKH U
D6 A7 — KOHTpOJIbHAS CyMMa.

14.3. YcTaHOBKa cocToAAHUA Kaxgoro Bbixoga NL-4RTD
MHaAMBUAyanbHO

Komanna
AA 050002 FF003421

YCTaHaBJIUBACT ,Z[I/ICerTHHﬁ BbIXO 2 B COCTOSIHUE «BKJIKYCHO», 3/1€Ch:
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14. ®opmupoBaHue komaHg Modbus RTU

AA — anmpec moxyms, 05 — xox ¢yakmun, 00 02 - ko1 TOAPYHKITHH, OTHOBPE-
MEHHO 3aJaeT HoMep Bbixona, FF 00 — paspemenue ycraHoBku (3anucu) u 34
21 — KOHTpOJBHAsA CyMMa.

14.4. YtTeHne BxoAHbIX AaHHbLIX KaHanoB NL-4RTD

Komanna
12 04 00 03 00 01 C3 69
BO3BpallaeT 3HaYeHHE CUTHAJIa Ha BXOJE TPEThEro KaHasa, 371eCh:

12 — aapec monayins, 04 — kox pyukiuu, 00 03 - xox MOAGYHKIINH, OAHOBpPE-
MeHHO 3a7aeT HoMep Bxoaa, 00 01 — KOIU4eCcTBO PErucTpoB, OTKYIa YUTAECTCS
cocrostHue BXona 1 C3 69 — KOHTpoNBHAS CyMMa.

Ecnu 3anan xanan 0 (00 00 -kox noadyHKIKK) U KOJIUYECTBO PETUCTPOB 4
(xom 00 04), To BO3BpamIarOTCs 3HAUCHUS BeeX 4-X KaHAJIOB.

14.5. Yrenne mnmenmn mopyns NL-4RTD

Komanna
02 03 00 C8 00 03 84 06
Bo3Bpaiaet uMs moayJiist hupmel HAJT ATT (RLDA), 31ech:

02 — agpec momyns, 03 — kox ¢yaxuuu urerns, 00 C8 - kox noadyukmun, 00
03 — KOJIUYECTBO PErHCTPOB, OTKyJa 4yuTaeTcs uMmsi moayis u 84 06 — koH-
TPOJIbHAS CyMMa.

14.6. YctaHoBKa MmeHu moayns NL-4RTD

Komanna
02 10 00 C8 00 03 06 4E 4C 34 52 54 44 E8 A7
ycranaBimuBaeT ums moaynsa ¢pupmer HUJT AIT (RLDA), 3nech:
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14. ®opmupoBaHue komaHg Modbus RTU

02 — apgpec momyns,10 — xkox dyaxmmu 3amucu, 00 C8 - kox mondynkunu, 00 03
— KOJIMYeCTBO peructpoB, 06 — xommyectBo Oaiit, 4E 4C 34 52 54 44 — nms
moxayinst (NL-4RTD) u E8 A7 — koHTpoJIbHASI CyMMa.

14.7. YcTaHOBKa B 6e3onacHble COCTOSIHUA BbIXOA0B
NL-4RTD nocne BKMO4YEeHUS NUTAHUA

Komanna
02 06 03 00 00 02 08 7C

YCTaHaBJIMBACT Z[I/ICerTHHﬁ BBIXOJ 1 B cOCTOSHHE «BKIIOUCHO» U BBIXOAbI Om
2 B COCTOSIHUE «BBIKJIFOYCHO», 3/1€Ch:

02 — agpec momymst, 06 — xon Qyrkun 3anucy, 03 00 - kox moadyukmum, 00
02 — nauHble I YCTaHOBKU (YCTaHOBKA BbIXOJA | B COCTOSHHE «BKIIIOYCHOY)
1 08 7C — KOHTpOJIbHASI CyMMa.

KoaupoBka cocTosHUI BBIXOIOB OMMCaHa B ITyHKTe 12.1.

14.8. YTeHne 6Ge3onacHoOro cocTosiHUA BbIXO40B
NL-4RTD nocne BKMOYEHUS NUTaHUSA

Komanna
020303000001847D
BO3BpAIIACT COCTOSHUS BBIXO/IOB ITOCIIC BKIIFOUCHHS TUTAHUS, 31€Ch:

02 — agpec moxymst, 03 — kox gpyukium urenus, 03 00 - koxg noadyukmuu, 00
01 — xommuecTBo perucTpoB U 84 7D — KOHTpONIBEHAS CyMMa.

14.9. Beoa koadpdpuumeHToB PID 1 penenHoro
perynsTopa

Koaddunmentsr perynstopos BBojsTes GyHknueit «06» B HEX ¢opmare.
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14. ®opmupoBaHue komaHg Modbus RTU

B crpaBodHMKaX U TOCOOHAX 3TH KO3 HUIHESHTH IPEACTABICHBI B ICCATHY-
HOM (popMare ¢ IIaBaronell TOUKOM.

Hanpumep: ko3 uIeHT MpONOpIHOHAIFHOCTH HYKHO 337aBaTh B IIpe-
nenax 0.001 = 9.99, unrerpansnsiii — 0.001 + 0.999, muddepennmanbHbIH —
0.01 + 9.99, nepuoma IIINM - 1.0 = 99.9, nepuona perynuposanus — 1 + 999
U CTaOWIM3UPYEMOU BeTMYUHBI — MUHYC 99999 + mmmoc 99999. Ownu BBO-
narest B Mmoayns B HEX dopmare cnenyrommm odpasom: mocie Beidopa koad-
(unyeHT nponopuMoHaIbHOCTH YMHOXKaeTcs Ha 100, naTerpansHblil Ha 1000,
muddepenunanseii Ha 100, nepuoga MM na 10 u Takum 00pa3oM Bce Ko-
3G GULIUEHTHI MTOTYYal0TCs B LIETI0UYNCICHHOM BUJIE. 3aTEM OHH NPeoOpa3yoTCs
B HEX cdopmar u nepenarorcs B moayns NL-4RTD.

Bri6op 3HaueHust cTabuiM3upyeMoi BeIUIHHEI - 4ucio (0T -99999 no +99999).
EnuHunps! n3MepeHus 3aBUCAT OT BBIOPAHHOTO JiMana3oHa usMepenus. Hanpu-
Mep, ecii auanasoH usmepenns 2B (+200 °C+-200 °C ), To komanzna
AO1PIDT+07000 3amaeT BeTHInHY 70°C.

3amyck perynisropa ocylIecTBIseTCs nojadeid komauabl «Pexum pery-
nupoBaHus» ¢ nanHeiME : 0050h — PID — perymsrtop, 0052h — peneiinbrii,
004Ch — ocraHoB.

14.10. Pas36noknpoBaHue u 6r1IoKMpoBaHMe KaHarnoB

Komanna
01 06 06 00 00 06 09 40
pa30IoKUpyeT HYJCBOW M BTOPOH KaHAIBI M OJOKHUPYeT | U3 KaHaJbl, 314eCh:

01 — agpec momymst, 06 — xon Gynkun 3anucu, 06 00 - kox moadyukmum, 00
06 — maHHBIE I OIOKUPOBKH, pa3doIokupoBku kaHaoB U 09 40 — KOHTpOIB-
Hasl CyMMa.
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14. ®opmupoBaHue komaHg Modbus RTU

14.11. YcTaHoBKa chopmaTa AaHHbIX U HOMepa KaHana,
oTobpaxxaemoro Ha gucnnee

Komanna
010608020001 EB AA

YCTaHaBJIMBACT HOMEP KaHalla U (bopMaT JaHHBbIX, 0TO6pa)KaeMI)IX Ha JUCILIICC,
30€Ch:

01 — agpec momymst, 06 — xon dynkiuu 3anucu, 08 02 - xon mondyHKIMHU, O1T-
HOBPEMEHHO ompenenseT HoMmep kaHama —2», 00 01 — ¢dopmar maHHBIX —
«tporeHT» u EB AA — koHTpONBHAS CyMMa.

14.12. YteHue popmaTa AaHHbIX U HOMepa KaHana,
oTobpaxxaemoro Ha gucnnee

Komanna

010308040001 C7AB

YrTaeT HOMEpP KaHana u popMar JaHHBIX, 0TOOPaKAEMbIX HA JAHCILICE.
OtBer

0103020201 78 E4, 3necs:

01 — agpec momyss, 03 — ko ¢yHkuuu urenust, 02 — uucio Gaiit, 02 — HOMep
kaHana —2», 01 — popmar naHHbIX - «rponeHT U 78 E4 — KOHTpoOJIbHAS CyM-
Ma.

14.13. YcTaHoBKa KoHcurypaumm pgucnnes

Komanna
01 06 08 06 00 02 EA 6A

yCTaHABJIMBaeT KOHPUryparumo (pekuM), OTOOpaXaroIlyr Ha JIUCIUICE JTaH-
Hble, IepefaHHble u3 Beayuero [1K,

37€Ch:
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01 — agpec momynsa, 06 — kox pynknuu 3amucu, 08 06 - xoxg moapyHKINH
00 OV — ecnu V =0, To oToOpaxkaroTcst faHHble u3 MoayJs, npu V=2 — u3 [1K u
EA 6A — koHTpOJIbHASI CyMMa.

13.14. YTteHune u ycTaHOBKA TaMMayTa CUCTEMHOro
cTopoxeBoro Tanmepa NL-8R

Komanna

01 030A 010001 D6 12

CUuTBIBa€T COCTOSTHUE U TaiMayT CUCTEMHOT'O CTOPOKEBOTO TaiMepa,
311ECh:

01 — appec moxmyins, 03 — kox pyrkmun grernus, 0A 01 - kog noadyukmun , 00
01 — KOJIMYECTBO CUUTHIBAEMBIX perUcTpoB u D6 12 — xoHTponpHas cymMa.

Komanna

01 06 0A 01 01 FF 9A 02

BxrouaeT-BhIKIIIOUAET CTOPOKEBOM TaMEDP U yCTaHABIUBAET €0 TaliMayT,
3]1ECH:

01 — ampec momys, 06 — kox dyrkiuu 3anucu, 0A 01 - kox noadyukiuu , OV
—eciu V =0, To cTOpoxeBoil Taitmep BbIKIIO4YaeTcs, mpu V=1 — cToposxeBoii
Taiimep BKkirodaeTcs, FF — 3HadeHne TaliMayTa B JECATHIX JONAX CEKYHHIBI
(25,5 cek) u 9A 02 — KOHTPOJIbHASI CyMMA.

13.15. 3Ha4yeHue Ha BbIXoAe nocrie BKIIYEHUS NUTaHns
moayns NL-8R Power On Value n npu cpabatbiBaHUM
CMUCTEMHOrO CTOpOoXeBoro Tanmepa Safe Value

Komannma
[01][03][03][00][00][01][84][4E]
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14. ®opmupoBaHue komaHg Modbus RTU

CunTHIBaCT COCTOSIHME BBIXOJOB IIPH BKIIOUEHHH MUTAHWUA U CpabaTHIBAHUHU
CHCTEMHOI'0 CTOPOKEBOTO TaiiMepa,

34€Ch:

01 — aapec moxyst, 03 — xon ynkium urerus, 03 00 - kox moadyukiwm , 00
01 — KONMUYECTBO CUUTHIBAEMBIX PErHCTPOB U 84 4E — KOHTpOJbHAS CyMMa.

Komanna
[01][06][03][00][00][FF][C9][CE]

3anmceIBaeT COCTOSHHE BbIXOJOB IIPpHU BKIIOYUCHHU IMUTAHUA U Cpa6aTLIBaHI/II/I
CHUCTEMHOI'O CTOPOIKEBOT'O TaﬁMepa,

37€Ch:

01 — agpec moxmyns, 06 — xon Gpynkiuu 3amucy, 03 00 - ko moadyakwn , 00 —

COCTOSIHUE BBIXOJIOB MpPU CpabaThIBAHUK CHCTEMHOI'O CTOPOXKEBOTO Taiimepa,

FF — COCTOSIHHE BBIXOJIOB pu BKJIIOYECHUU MUTAHUSA
u C9 CE — KoHTpOJIBHAs cyMMa.
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15. Cnucok nuTtepaTtypbl

15. Cnucok nutepartypbl

1. MODBUS APPLICATION http://www.modbus.org/docs/Modbus

PROTOCOL SPECIFICATION. V1.1b3  Application_Protocol V1 1b3.pdf
26.04.2012 r.

2. MODBUS APPLICATION http://www.Modbus-1DA.org

PROTOCOL SPECIFICATION. V1.1a  wurons 2004 r.
http://www.modbus.org/

3. MODBUS over Serial Line Specifica-  12.02.2002 r.

tion & Implementation guide. V1.0.
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16. MpunoxeHune

16. NMpunoxeHue

Ta6muma 2. Komsr omm6ox mporokoaa Modbus

S s R d3W HtSHJ oy Odaed
Kox ¢ynkmmm, yka3zaHHBIM B 3ampoce, HE SBISIETCS HO-
MyCTUMBIM U cepBepa. JTO MOXKET OBITh, HaIpUMep,
o1 ILLEGAL €CJIM MCIOJIb3yeMbI MOJYJIb HE MOJAJIEPKUBAET JAHHYIO
FUNCTION | (hyHKIMIO, MJIM HEMPABUIBHO CKOH(GUIYPHPOBAH, WM B
MOMEHT OIpOca HAXOIWUTCS B COCTOSIHUHU, HE IO3BOJISAIO-
eM eMy 00paboTaTh JaHHBIH 3aIpoc.
3anpoIIeHHBI afpec AAHHBIX HE SBIAETCS HOMYCTUMBIM
02 g‘kEEAL Juia cepepa. Hampumep, eciy KOIMYeCTBO 3alpOLIeHHBIX
ADDRESS 0aliT mpeBBIIIAET pa3Mep pPEeTrHCTpa WIN 3alpalinBacTCs
ajipec, He CYLIECTBYIOIINN B CEpBepe.
3HadyeHue, coeprkalleecs B IOJI€ JaHHBIX 3alpoca, HEJO-
mycTuMO Ut cepBepa. [lokaspiBaeT omMOKy B CTPYKType
CIIO>KHOTO 3ampoca, HalpuMep, €ClIU IJIMHA 3ampoca He
03 :;'AEEAL COOTBETCTBYET CTaHAAPTY. OTOT KOJ HE MOXKET MOKa3bl-
VALUE BaTh, YTO BEJIUYMHA, NOCHIIaeMas sl 3alIUCU B PETUCTP,

BBIXOIUT 3a I'PpaHULBl JUHAMUYCCKOI'O JUanasoHa U HE
nMeeT (PU3UYECKOTO CMBIC/A, MMOCKOJIBKY mpoTokoa Mod-
bus He MokeT 3HAaTH 06 3TOM.

Ipumeuanue. OGBIYHO KIIMEHTOM SIBIISIETCSI KOHTPOJUIEP MM KOMIIBIOTED, CEp-
BEpOM — MOJyJIb BBOJIa-BbIBOJIa. B 001ieM cirydae cepBepoM sIBISIETCSI yCTPO-
CTBO, Y KOTOPOT'0 KJIMEHT 3ampaiuBaeT uHpopmanuto. Cepsep sIBISIETCS BEIO-
MBIM (TIOAYMHEHHBIM) YCTPOHCTBOM, KJIMEHT — BEAYIIUM (TIaBHBIM).
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