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BBegeHue

HacTosillee pyKOBOACTBO MO 3KchnyaTauuMu MpedHa3HadeHo Ans O3HAKOMIEHUS OBCnyXMBaloLLero
nepcoHana ¢ yCTpOMCTBOM, MPUHLMMOM OENCTBUSA, KOHCTPYKLMEN, paboTon U TEXHUYECKNM 0BCNy>XMBaHUEM
Moaynsi aHanoroesoro Beoga MB210-102, B ganbHeNWeM No TEKCTY UMEHYEMOTO «MOAYIb» WU «Npubopy.
MogkniodeHne, perynvpoBka U TexobcnyXuBaHMe  MOAYNA  OOMKHbI  NPOU3BOAUTBLCH  TOMbKO
KBanmMuUMpoBaHHbLIMY crieuuanmucTamMm nocne NpovTeEHNa HAaCTOALLEro PYKOBOACTBA MO 3KCnyaTauum.

O6o3HaveHne moaynsa npu 3akase: MB210-102.



Mpeaynpexaalowme coobLieHns

B naHHOM pyKkOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

ﬁ ONACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeaCTBEHHOW yrpo3e OonacHoOM CUTyauum,

KOTOpad npuBeaeT K cmepTn nnm CeprSHOﬁ TpaBMe, ecrn ee He NpeaoTBpaTuUTb.

BHUMAHUE
i ' \ | KnitoueBoe cnoso BHYMAHWE coo6LaeT o noTeHUnansHO onacHOM CUTyaLMK, KoTopasi MOXET
NPUBECTU K HEOOMbLUMM TPpaBMaM.

NPEQYNPEXOEHUE
@ KnitoueBoe cnoso MNMPEAYMNPEXOEHWE coobliaeT o noTeHuManbHO onacHon cuTyauum, Kotopas

MOXeT NpuBeCTn K NOBpeXaeHUo nMmyLiecTsea.

NMPUMEYAHUE
|II Kntouesoe cnoeo NPUMEYAHUE obpauwlaet BHUMaHME Ha NONe3Hble COBETLI U peKOMeHaaL MM,
a Tarke nHgopmaumio ansa 3pdeKkTMBHOM 1 Ge3aBapuiiHo paboTbl 00opyaoBaHMS.

OrpaHuyeHne oTBETCTBEHHOCTHU
Hu npu kakmnx obctositensctBax OO0 «[lMponsBoactBeHHoe O6beamHeHne OBEH» n ero KoHTpareHTbl He
OyayT HECTM HOPMANYECKYIO OTBETCTBEHHOCTb M He ByayT npusHaBaTh 3a coboli kakue-nnbo obssaTenscisa
B CBA3W C MoObIM ywepbom, BO3HMKWIMM B pe3ynbrate YCTaHOBKM WM UCNonb3oBaHusA npubopa

C HapyLwleHnem D,EIZCTByI'OIJJ,eﬂ HOpMaTVIBHO-TeXHI/ILIE‘CKOIZ OOKyMeHTauun.




Ucnonb3yemble TepMUHLI U abOpeBuaTypbl
AL — aHanoro-undpoBo npeobpasoBarens.
HCX — HoMUHanbHasa craTnyeckas xapakTepucTuka.
MK — nepcoHanbHbIN KOMNbIOTEP.
MJIK — nporpamMmmumpyemblin NOrMYECKUn KOHTPOMNep.
DHCP - npoTtokon AnHaMM4ecKom HaCTPOMKK y3rna.

USB — nocnepoBartenbHbIN MHTEpPMEnc Ansa NogknoyeHnst nepnudepuinHbix YCTPOMCTB K
BbIYMCIIUTENBHON TEXHUKE.

UTC — BcemMunpHOE KOOPANHNUPOBAHHOE BPEMS.

RTC — yacbl peanbHOro BpeMeHu.



1 HasHa4yeHune

1 HasHauyeHwue

Mogynb aHanorosoro Beoga MB210-102 npegHasHayeH Ons u3MepeHust U npeobpasoBaHnst hU3NYECKNX
BEMWYUMH (OaBNeHUs, BMAXHOCTW, pacxoda, YPOBHA W T. M.), 3HAYEHUE KOTOPbIX MEPBUYHBIMU
npeobpasoBatenamn (gaTymMkamun) MOXeT ObiTb Npeobpas3oBaHO B HaMpsKeHME MOCTOSHHOIO ToKa MMM
YHUULMPOBAHHbLIA 3NEKTPUYECKMI CUTHAM CUMbl TOKa MOCTOSIHHOrO HanpshKeHus, B e4uMHULAX U3MepeHuUs
PU3NYECKON BEMUYUHBI UNN B MPOLEHTaxX OT MaKCUMarbHOro 3HayeHus AuanasoHa U3MepeHun, a Takke
nepegadn aTux AaHHbIX K NporpaMMmpyemMbiM NOrMYEeCKUM KOHTpOnnepam, naHenbHbIM KOHTponnepam, MK,
yAaneHHoMy 0brnavyHoMy CEPBUCY UITM UHBIM YMPaBNSAOLWMUM YCTPOMCTBaM Mo uHtepdpency Ethernet.

B mopyne aHanorosoro Beoga MB210-102 peanusoBaHO 8 aHamoroBbiX BXOAOB, MpeAHasHadYeHHbIX ANA

NOAKITOYEHMST ATYMKOB UMW CUTHAsOB CrieayoLwmx TUMOoB:
*0...5MA;
*0...20 MA;
*4..20 MA;
*0...1B;
*0...10B.

Kaxxabln BXO4, MOXXHO HaCcTpOUTb Ha nobor 13 TUNOB HE3aBMCMMO ApYr OT Apyra.

Mopaynb BeinyckaeTcs cornacHo TY 26.51.70-043-46526536-2023.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XapakTepucTUKn

XapakTepucTuka 3HauyeHue
MutaHne

HomunHanbHoe HanpsikeHne NUTaHus 24 B
[nanasoH HanpsKeHUs NMTaHns 10...48B
MoTpebnsemasa MOLWHOCTbL (Npy NuTaHun 24 B), 4 Bt
He bonee
Knacc ncroyHmka nutanus nr-2*
3alumTa OT NepenontoCoBKN HaNPSXKEHNS NUTaHUS Ectb

UHTepdhencnl

UHTepdelic obmeHa

CaooeHHbI Ethernet 10/100 Mbps

UHTepdelic koHpuryprposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbps

MoppepxMBaeMble NPOTOKOSbI

Modbus TCP, MQTT, SNMP, NTP

Bepcusa npoTtokona IPv4
Bxopabl
KonuyectBo aHanoroBbix KaHamNnoB U3MepeHus 8
0...5MA
[dnanasoHbl n3amepeHus cunbl NOCTOSAHHOIO TOKa 0...20 MA
4...20 MA
[rana3zoHbl N3MepeHUs HANPSKEHNS MOCTOSAHHOTO 0..1B
ToKa 0...10B
PaspsigHocTb ALIT 16 6ut
anbLBaHW4Yeckas nsonauua Het
Bpewmsi onpoca ogHoro Bxoaa, He MeHee™* 12 mc
S:rlgfaaxm nepeHanpsikeHns Ha U3MepUTENbHbIX no+30B
lMpoBepka Ha 06pbIB 4ATYNKOB HAMPSHKEHNS Ectb
LUndposoe paspelueHne, He bornee:
0...1B 0,1 mB
0...10B 1mB
0...5mA, 0...20 MA, 4...20 MA 1 MKA

dopmaT AaHHbIX, BO3BpaLLaeMbI NpOrpamMmmMon

[ecatnyHbin, B punandecknx eanHnLax naMmepeHns

Twun BxogoB

OudbdhepeHumanbHbIn

BxogHon umdposon punstp

1 — undppoBon nHTerpupytowmn dounestp, fcp =470 My
2 — undposon punetp Sinc4, fcp =242 Ty

3 — undposont punetp Sincd, fcp =123 Ty

4 — undpposon punetp Sinc3 fcp =62 My

5 — undpoeon punetp Sinc3 fep = 16,7 'y, pexxekuns
50 'y —80 gb

MeTopg npeobpasoBaHuns

Curma-genesta

[nvHa nuHum cBsa3K, He bonee 100 m
MakcumansHoe ConpoTUBIEHNE NUHUN CBSA3U, He
MeHee P ’ 50 Om
BxogHoe conpoTuBreHne kaHana uamepeHus:
0...1B,0...10 B, He meHee 10 MOm
0...5 MA, He Bbonee 500 Om
0...20 MA, 4...20 MA, He Bonee 200 Om




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

Xapakrepuctuka 3Ha4yeHue

Mpenen gonyckaemMon OCHOBHOW NpUBELEHHOM K

AvnanasoHy namepeHun/npeobpasoBaHuni

NMOrpeLlHOCTY n3MepeHnsa/npeodbpas3oBaHns:
0...1 B (counbtp 1) £0,5%
0...1 B (dounbtpbl 2-5) +0,25%
0...10 B (dounbtpbl 1-5) +0,25%
0...5 MA (cpunbtpbl 1-5) +0,5%
0...20 MA (puneTpbl 1-5) +0,25%
4...20 mA (cpuntphbl 1-5) 0,25 %

MakcumanbHasi 4OMNONHUTENbHAs NOrpeLLHOCTb,
Bbl3BaHHas BIUSTHUEM 3NEeKTPOMarHUTHbLIX MOMEX,
He Gonee

cMm. Tabnuuy 2.2

Mpenensl gonyckaemoun npuBegeHHon
MOrpEeLUHOCTN U3MEPEHUI MPU N3MEHEHWM
TemnepaTtypbl OKpyxatoLLen cpeabl oT
HOopMarnbHbIX ycnoBuin Ha kaxable 10 °C
M3MEHeHWs1 TemnepaTypbl B AnanasoHe paboumnx
Temnepartyp, He bonee:

0...10 B, (dounbtphbl 1-5)
0...1B,0...20 MA, 4...20 MA (dunbTpbl

1 0,03 % gonyctumon npnBeeHHOW NOrpeLlHoOCTH

1 0,075 % ponycTMMOn npuBedeHHOW NOrpeLLHOCTH

1-5)
Flash-namatb (apxuB)
MakcumanbHbIn pasmep arina apxusa 2 k6
MakcrmanbHoe Konm4ecTBo hannoB apxuea 1000
MuHUManbHbLIM Nepuog 3anucu apxmea 10 cekyHa

Yacbl peanbHOro BpemMeHu

MorpellHoCTb XoAa YacoB peanbHOro BpeMeHMU,
He bonee:

npu Temneparype nntoc 25 °C
npu Temnepatype MuHyc 40 °C

3 CceKyHAbl B CYTKM
10 cekyHA B CyTKU

Tvn NuTaHusa Yacos pearnbHOro BpemMeHun

Barapes CR2032

Bpems pa6oTbl 4acoB pearibHoro BpeMeHu Ha

oaHown batapee 6 net
O6wue napameTpbl

[abapuTHble pa3mepsl (42 x 124 x 83) 1 Mm

CrteneHb 3alwmThbl KOpnyca P20

CpepnHuii Cpok criy0bI*** 12 net

Macca, He Gonee 0,4 kr

NMPUMEYAHUE

[i]

* MakcumanbHas onuTenbHOCTb NpepbiBaHMs HanpskeHus 0o 10 Mc BKNIOYNTENBHO

** ObLLee BpeMsi onpoca BXOAOB 3aBUCUT OT BbIGpaHHOIO punbTpa, KONMYecTBa BKIKOYEHHbIX
KaHaroB 1 pexuma npoBepkn Ha obpkiB (NogpobHee cM. pasgen 6.5.1).

*** KpoMe anemeHTa NMTaHns 4acoB peanbHOro BpeMeHN.




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

Tabnuua 2.2 — [lononHUTenbHas NOrpewHoOCTb Bbi3BaHHAA 3JIeKTPOMarHUTHbIMU NOMexamMun

BxoaHoit LudpoBoil HdononHuTenbHasn
Tun nomexu CurHan punbp aonyctumas
NorpeLwwHoCcTb
0...1B
dnekTpocTaTnyeckue 0..108B
paspsabl 0...5MA 1-5 0,2%
0...20 mA
4...20 MA
0...1B 1-5 0,2%
HaHocekyHaHble 0...10B 1-5 0,2%
UMMyIbCHbIE NOMEXU 0...5MA,0...20 mA, 4...20 MA 1-3 0,5%
0...5MA, 0...20 WA, 4...20 MA 4,5 0,2 %
0...1B
MukpocekyHOHble 0..108
MUMMYIbCHbIE MOMEXM 0...5MA PuneTpe! 1-5 0,2%
0...20 MA
4...20 mA

2.2 N3onsaumnsa y3nos npubopa

Cxema ranbBaHU4YeCKU N30NMNPOBaHHbIX Y3510B U MNPOYHOCTb ranbBaHMY4EeCKON un3onauumn npmeeaneHa Ha

puUcyHke 2.1.

=10...48B

USB + M4

O
1000 B
Al1..AI8 DB
] A
[—]1500B

Ethernet

~

PucyHok 2.1 — Usonsauusa ysnos moayns

A

1500 B

OcHoBHasa wmsonsauua (O) — msondAuMsa, npuMeHsiemass ans Jvacten obopygoBaHWs, HaxOASLIMXCH MOA

HanpsaxXexHnew, c Uerbio obecneveHuns 3awmTbl OT nopaeHna 3N1eKTpn4eCKMM TOKOM.

JononHutenbHaa usonauusa (D,) — HezaBucumaa wumsonduund, npumeHdemasa B AOONOJfIHEHNE K OCHOBHOW

n3onsauum ans Toro, 4TobbI rapaHTUpoBaTb 3allUTy OT NMOpaXeHUA SNeKTpu4eCKMM TOKOM B Cllydae OTKasa

OCHOBHOW 130NALMN.

@ NPEOYNPEXOEHUE
3HayeHne NPOYHOCTY U30NALMNM YKa3aHo ANA UCMbITAaHWI NPWU HOPMaribHbIX KMMMaTU4eCKMX YCOBUSX,
Bpems Bo3gencteud — 1 muHyTa no FOCT IEC 61131-2-2012.

10



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2.3 YcnoBusa akcnnyartauuu

Mogynb oTBe4aeT TpeboBaHMAM MO YCTONYMBOCTU K BO3AENCTBUIO MOMEX B COOTBETCTBUM C

FOCT IEC 61131-2-2012. Mo ypoOBHIO M3nyyeHus paguornomex (MOMEeXO3IMUCCMU) MOAYfb COOTBETCTBYET
Hopmam, YycTaHoBneHHbiM [FOCT IEC 61000-6-3-2016. Moaynb npegHasHadeH Ans aKcnnyatauum B
crnegyoLmx yCrnoBusix:

* TeMnepartypa okpyxatoLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;

* OTHOCUTENbHAasA BNaHocTb Bo3ayxa oT 10 % fo 95 % (npu +35 °C 6e3 KoHaeHcaumm Bnarm);
» atmocdepHoe aasneHune ot 84 oo 106,7 kla;

* 3aKpbITble B3pbiBOOE30NacHbIe NOMeLLIEHUS 6e3 arpecCMBHbIX MApOB M ra3os;

* gonycTtumas cteneHb 3arpssHeHms 2 no FOCT IEC 61131-2-2012.

Mo yCcTOMYMBOCTU K MEXAHNYECKUM BO3AENCTBUSIM BO BpEMS SKCMyaTaumum Mogyfb COOTBETCTBYET
FOCT IEC 61131-2-2012.

Mo ycTOMYMBOCTH K KNMMAaTUYECKUM BO3AENCTBMAM BO BPEMSA 3KCTIyaTaumn Moy COOTBETCTBYET
MOCT IEC 61131-2-2012.

11



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Ha knemmHuke MPUCYTCTBYET onacHoe ONA XU3HU HanpaxXeHue. JTioOble nogkntoveHus K MoAyIo n paGOTbI no
ero TeXHn4eCckomy OGCJ'Iy)KI/IBaHVIIO cnegyet npon3BoAUTb TONMBKO NPU OTKIMKOYEHHOM NMUTaHun Mmoayns.

Mo cnocoby 3aLnTbl OT NMOPaKEHNS SNEKTPUHECKUM TOKOM MOAYIb COOTBETCTBYET Knaccy Il no
MOCT IEC 61131-2-2012.

Bo Bpems akcnnyaTaumm n TexHU4eckoro obcnyxunsanus cnegyet cobnogate TpeboBaHuns
FOCT 12.3.019-80, «[lpaBun akcnnyaTauMm 3aMNekTpoyCcTaHOBOK noTtpebutenern» n «lpaBun oxpaHbl Tpyga
Npu aKcnyaTaumm 3NeKTPOyCTaHOBOK NOTpeduTeneny.

YctaHoBKY Mogynsi criegyet npousBOauTb B CMELManvanpoBaHHbIX LWKadhax, AOCTYn BHYTPb KOTOPbIX
paspeLleH ToNbKO KBanMpuUMpoBaHHbIM crieLannucTam.

BHUMAHUE
Z ” \ | 3anpeLLeHo 1Cronb3oBaTh MOAYIb B arpeCCUBHLIX CPeaax C CoAepKaHnem B aTMocdepe KUCHOT,
uenoyen, macen n 1. n.

12



4 MoHTax

4 MoHTax

Mogyne  yctaHaBnuBaeTca B wkady  anekTpoobopyaoBaHus.
KoHcTpykumsi wkada pdormkHa obecneuymBatb 3awuty moayns oOT
nonagaHvsa Bnarv, rpsisanm U NOCTOPOHHWX NPEAMETOB. [

[u}

[ns ycTaHOBKM MOAyNs criegyeT:

1. Y6eautbca B HanuunmM cBob6oaHOro NpocTpaHcTBa: Heobxoammo
50 MM Hag Moaynem v nofd HUM AN NoaKMoYeHUs Moayns 1
npoKnaaku NpoBoaoB.

2. 3akpenuTb Mmoaynb Ha DIN-peike unu Ha BepTUKansHOM
MOBEPXHOCTU C MOMOLLbKO BUHTOB (CM. pUCYHOK 4.1).

PucyHok 4.1 — BepHbI MOHTaX

S y4
]

n \ n
=] =]
7 X

2% P/
— | y 4

7 N

PucyHok 4.2 — HeBepHbIN MOHTaxX

BHUMAHUE

AnvTtenbHas akcnnyaTaums MOAynsi C HEBEPHbLIM MOHTaXOM MOXET NMPUBECTU K Er0 MOBPEXAEHMIO (CM.
pUCYHOK 4.2).

VAN

38 2 018.93,5
L L\
[] N
L Ty

116

|

=

PucyHok 4.3 — MTaGapuTHbIN YepTex PucyHok 4.4 — YcTtaHOBO4YHbIE pa3mepbl
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

BHelLHWE CBSA3K MOHTMPYIOT MPOBOAOM ceveHrem He 6onee 0,75 mm2.

[nst MHOrOXMMbHbIX npoBoAOB crenyeT UCnosib3oBaTb HAKOHEYHUKN.

[Nocne moHTaxa npoBoaa crnenyert ynoxXnTb B kabenbHOM kaHarne Koprnyca MmoAyIAa n 3akpbiTb KpblLLIKOVI.

B cny4ae HeobxoamMmocTn cnenyet CHATb KNneMMHUKU Moaynd, OTKPYTUB AiBa BUHTA MO yriiamM KIneMMHUKOB.

[poBoaa nuTaHusA crnegyet MOHTUPOBATL C MOMOLLBIO OTBETHOIO KNEMMHMKA N3 KOMMSeKTa NOCTaBKu.

2 BHUMAHUE
MoakntoyeHne n TexHnyeckoe obenyxrBaHne NPOU3BOANTCS TOMbKO NPU OTKIMIOYEHHOM NUTaHUN

mMoaynAa n NOAKMKYEeHHbIX K HEMY yCTpOIZCTB.

2 BHUMAHUE
3anpeluaeTcs NoAKMoYaTe NPoBOAA Pa3HOro Ce4EHNs K OOHOM KneMme.

BHUMAHUE
4 ' \ | 3anpeLlaeTca noaknoyaTh 6oree AByX NPOBOAOB K OAHOMN KNeMMe.

5.2 HazHauyeHUe KOHTaAKTOB KNeMMHMKa

o) i T
USB Device
1 X /°‘| CepaucHas
KHOMKa
All-U
All-l
All-G
A2-U
A2
Al2-G
AI3-U
Al3-I
AI3-G
Al4-U
Al4-1
Al4-G
AI5-U
Al5-|
Al5-G
Al6-U
Al6-|
AI6-G
Al7-U
Al7-1
AI7-G
Alg-U
AlI8-1
AIB-G
O]
I 1

PucyHok 5.1 — HasaHauyeHne KOHTaKTOB KNeMHUKa

HavmeHoBaHUe KnemMmbl

HasHauyeHune

Al1-U Al1-G — AlI8-U, AI8-G

AHanorosble BXoAbl N3MepEeHnA curHana Hanps>xeHna

Al1-1 Al1-G — Al8-1, AlI8-G

AHanorosble BXxoabl n3mMepeHna curHana Toka
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5 MopgkntoyeHne

5.3 HasHayeHue pa3bemoB

Pasbembl MHTepdencoB 1 NUTaHUA Moayns NpuBeAeHbl Ha pUcyHke 5.2.

Pasbem s
NOJKIOYEHNS
NUTaHNS

—

<
<o
<o
<
% Pasbembl g
NOAK/OYEHNS
~~_ kabens Ethernet

Ethernet 2

2’ ] Ethernet 1
L

PucyHok 5.2 — Pazbembl Mmoayns

|
i
AR OE@-E

J

[]

5.4 NunTtaHne
BHMMAHUE
y4 ” \ | PekomeHayeTcst TPUMEHSITb UCTOYHMK NMUTAHUS C TOKOM Harpysku He Gonee 8 A.

VAN

BHMMAHUE
OnuHa kabensa nutaHmsa He gormkHa npeBbiwaTh 30 M.

PucyHok 5.3 — HasaHayeHue KOHTaKTOB NUTaHUA
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5 MopgkntoyeHne

BHUMAHUE
i ' \ | icnonb3oBaHne NCTOMHMKOB NUTaHUs 6e3 NoTeHUManbHoW pasBsa3ku Unn ¢ 6a3oBoi (OCHOBHOW)

5.5 NoaknroyeHue Ko BXxogam

@ NPEAYNPEXOEHUE

3asemnenus (FE) wuTa.

m3ondauunen Luenemn HU3Koro HanpsaXeHua ot NUHWI nepemMeHHOro Toka MOXeT NpmnBeCTU K NoABIEHUIO
onacHbIX Hal'lpﬂ)KeHMVI B Lienax.

[nsa 3awmnTbl BXOOHbIX Lienen MoAynAa oT BO3MOXXHOIo |'|p060$| 3apagamMmm ctatu4eckoro
AneKTpunyecTBa, HakKoMJ€HHOro Ha NIMHUAX CBA3N «MOAYIb — AAaTHUK», nepen NoAKMYeHneM K
KNEeMMHUKY MoAynA UX XUIbl cnegyet Ha 1-2 CeKyHObl COEANHUTb C BUHTOM beHKLI,MOHaJ'leOFO

Bo BpemMA NpoBEepPKN UCMNPABHOCTU AaTtyuka U JNIMHUKN CBA3W crieayeT OTKIIYUTb MoAylb OT CeTU NMUTaHUuA.

YTto6bl M3bexatb Bbixoaa Moaynsa U3 CTpoA Npu «Npo3BOHKE» cBsa3en cnegyet ncnornb3oBatb U3AMEPUTESbHbIE

YCTPOWUCTBA C HanpsbkeHnem nuTtaHna He Gonee 4,5 B. [Ina 6onee BbICOKMX HaMpsKEHWA MUTAHUSA 9TUX

yCTpOVICTB OTKINOYeHune gatymkKa ot Mmoayna obs3aTensHo.

MapameTpbl NNHUM COEAMHEHMST MOAYNSA C 4aTYMKOM npuBeaeHb! B Tabnuue 5.1.

Ta6bnuua 5.1 — NapameTpbl NMHUU CBA3U MOAYNSA C AaTYUKaAMU

OnnHa ConpoTtuBneHue
Tun gaTymka NINHUA, M, nuHun, Om, AcnonHeHne nuHumn
He 6onee He Gonee
YHUDUUMPOBAHHBIN CUrHan
CUNbl TOKa NOCTOSIHHOIO 100 100 [eyxnposogHas
HanpspkeHne
YHUDULMPOBAHHbLIN CUTHAS
HanNPsKeHUs1 MOCTOSIHHOMO ToKa 100 50 AsyxnposoaHan
L_
- uUn
AX-G |- -t
+
AIX-U out

PucyHok 5.4 — Cxema noakniovYeHUs AaTHYMKOB € YHU(PULIMPOBaHHbIMM BbIXOAHBIMN CUTHaNamm
nocrtosiHHoro HanpsixeHus (0...1) B u (0...10) B no TpexnpoBogHon cxeme

+

_1+
Un
T_

AX-l [
AX-G |5
AIX-U

PucyHok 5.5 — Cxema noakno4eHUs 4aTYMKOB C YHU(PMLMPOBaHHbIM BbIXOAHBLIM CUTHaNOM CUnbl
(0...5) MA, (0...20) mA 1 (4...20) mA no ABYXNPOBOAHOW CXeme

TOKa NOCTOAHHOIO Hanpsi>XeHuns

AX-l T

out

AIX-G

—

+
= l+Un

T_

AIX-U

PucyHok 5.6 — Cxema noaknto4eHNUs1 4aTYMKOB C YHU(PULIMPOBaHHbIM BbIXOAHBLIM CUTHAaNOM CUnbl
(0...5) MA, (0...20) mA 1 (4...20) mA no TpeXnNpoBOJHOWN cxeme

TOKa NOCTOAHHOIo Hanpsi>keHns
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5 MopgkntoyeHne

5.6 NMoaknio4yeHne no uHtepdency Ethernet
,U,J'Iﬂ NOOKIMKYEeHUA Moaynd K CeTU Ethernet moxHo ncnonb3oBartb cnegywLline cxeMbl:
* «3Be3ga» (pucyHok 5.7);

+ «Llenoyka»/«Daisy-chain» (pncyHok 5.8).

Eéf\}ﬁtrgﬁt LI.ImosMnnﬂ BbIX0ga
B WHTepHeT
101100 Mour/c P
~——
e
5
MNK
)
B!
Mactep ceTu

MacTtep cetu

PucyHok 5.7 — NoakntoueHne no cxeme «3Be3na»

(D NPEAYNPEXOEHUE
1. MakcmanbHasa gnuHa nuHunni ceasm — 100 m.
2. MopgkntoveHne BO3MOXHO k Nntobomy nopty Ethernet mogynsi.
3. HesapgencteoBaHHbI Ethernet-nopt cnefyert 3akpbiTb 3arnyLUKON.

Ina nogknioveHus no cxeme «Llenovka» cnegyert ucnonb3oBatb 06a Ethernet-nopta mogyns. Ecnn moaynb
BbILLEN M3 CTPOS WM OTKIHOYMIIOCh NUTaHWe, TO AaHHble OyayT nepepaBaTbcs ¢ nopta 1 Ha nopt 2 6e3
paspbiBa CBA3MW.

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.8 — NMoakntoyeHune no cxeme «Lleno4ka»

@ NPEAYNPEXOEHNE

1. MakcumanbHas AnvHa NMHUK CBA3WU MeXay ABYMSI COCEQHUMW aKTUBHbLIMU YCTPONCTBaMU Npu
noaknoyeHnn no cxeme «Llenoyvka» pomkHa 6biTe He 6onee 100 m.

2. [lonyckaeTcsa cMexHas cxema NogKmoYeHns.
3. HesapgencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITh 3arnyLLKON.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6 YcTpomcTBO M NpUHUMN paboThbI

6.1 MpwuHuMn pa6oTbl

K aHanoroBbiM Bxofam Moaynsi MOXeT ObiTb MOAKMYEHO [0 BOCbMM NEPBUYHLIX MpeobpasoBaTeneit
(matymkoB). MNuTaHMe [aTUYMKOB OCYLLECTBSETCS OT BHELLHErO MCTOYHMKA.

CuvrHan ¢ gatuvka, mamepsiollero uandeckuini napameTp oGbekTa, noctyrnaer B npubop B pesynsrarte
nocrieqoBaTeNibHOro0 ornpoca AaTyMKoB MOAyNs Mo 3aMKHyToMy uukny. B npouecce o6paGoTku curHanos
OCYLLECTBNAETCA MX (UNLTPaUMs OT MOMEX M KOPPEKUMS MOKasaHWii B COOTBETCTBUM C 3adaHHbIMU
napameTpamu.

Onsa cuneTpauum BXOQHOMO CUrHama WCMONb3YHTCSA BCTPOeHHble dunbtpbl AL (cm. Ttabnuuy 2.1). B
3aBMCMMOCTM OT Tuna dunbTpa OyoeT W3MeHATbCA OCHOBHAs MpUBEAEeHHas MOrpeLlHoCTb UM BpeMms
N3MepeHns BKINIOYEHHbIX KaHamnoB.

Mony4yeHHbIV curHan npeobpasyetca no gaHHbIM HCX B undpoBsble 3HadeHus 1 nepegaetcs no cetn Ethernet
B MacTtep cetu.
B kayectBe MacTtepa ceT MOXHO UCMNoNb30BaTh:

 [K;

* MN1K;

* NaHenb onepaTopa;

* yaaneHHbI obnadHbIv cepBuc.

6.2 UHnaukaumsa n ynpasneHune

r—-—
“l.lill USB Device ' 3
MB210-102 EIRE
0 N ]
S| == Sl -
A ) &
19
1 ‘ , =
8 - AL
Al 2 @ gz
: =2l
8 ‘ -

o) el e
cllelellele

| Faiv | 02w | n-iv | 191w | a6y | n-gv | 1-viv | o€ | n-ev | v | o-v | n-uv |

[oev] naw | av [ o-ow | naw | 1-siv] o-nv | nvv | r-erv | o-aw [ new | -uiv ]

s
“I=
>
Iz
Je
ol>
1=
>|&
=
=

|
D
i
,

IP

2— |

l——_i

PucyHok 6.1 — Bug cnepeau (3akpbiTas Kpbiwka) PucyHok 6.2 — Bug cnepeam (OTKpbITas KpbiLLKa)
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6 YCTpPONCTBO U NpMHLUMN paboThl

Ha nuueBoi naHeny Nnpubopa pacnonoXeHsb:
1. CBeTroguoaHble UHAMKATOPSI.
2. Mone ans dumkcaunn IP-agpeca npubopa.
Mog nuuesor naHenbo NpMbopa PacnonoXeHbl:
3. Pasbvem MicroUSB.
4. CepBucHas KHorKa.

5. CbeMHas knemmHas konogka (cM. pasgen 5.2).

Ta6nuua 6.1 — HasHayeHne nHaMKaLmmn

Mugukatop CocTtosiHMe nHgmkaTopa Ha3Ha4yeHue
. . HanpsikeHne nutaHmsa npmubopa
MutaHue O (3eneHbin) BkntoueH NoaHo
Ethernet 1 (3eneHbiit) Muraet Mepenayva gaHHbIX Mo NopTy 1
Ethernet
- Mepenava gaHHbIX MO NOPTY 2
Ethernet 2 (3eneHbin) Muraet Ethernet
He ceetuTcs C6owu oTtcyTCcTBYIOT

C6o11 ocHoBHOroO NpunoxeHus w/

CBeTunTCA NOCTOSIHHO unu KOH(bI/IpraLI,VII/I

Heobxognma 3ameHa 6atapeu
NUTaHMs YacoB (HanpsXeHue
GaTtapeu Huxe 2 B)

Bknitowaetcsa oauH pas B ABe
cekyHabl (BkntoyaeTcst Ha 100 mc)

A 2\ *
Asapusi A (kpackein) Cpabotan Tam-ayT nepexoga

B 6e3onacHoe cocTosiHue
(oTCyTCTBYIOT 3anpockl OT MacTepa
ceTu no npotokony Modbus TCP)

Bknovaetcs ABa pasa B CekyHay
(Bkntovaetca Ha 100 mc Yepes naysy
400 mc)

Bkntoyaetcsa Ha 900 mc yepes nay3y |AnnaparHbii cbor nepucepum
100 mc (Flash, RTC, Ethernet Switch)

III NMPUMEYAHUE
*"TpuopunTeTbl UHAMKaUMK cBeToamoda «ABapusi» OT OONbLUEro K MeHbLUEMY: annapaTtHbI coon,

nporpaMmMHbie owmnbKn, 6e3onacHbIN pexnMm, ypoBeHb 3apsga 6atapen.

Tabnuua 6.2 — UHaMKauua cocTossHUM BXxoaa

CocTtosiHMe Bxoaa WHpukaumus MpumeyaHue
Jatumnk oTKnoYeH He cBetutCA —
. Mepenaertcsa pesynerart
M3mepeHune ycnewwHo 3eneHbin M3MEpEHIs
Heobxogumo goxaaTtbes
y pe3ynsTaToB NepBOro
[aHHble He roToBbI OpaHxeBblii M3MEDEHISI MIOCTIE
BKITOHMEHMS nprbopa
Mony4eHHoe 3Ha4eHne
M3mepeHHOe 3Ha4yeHne CrmLIKOM BENMKO OpaHxeBbIn BbILLIE BEPXHEN rpaHnLibI
n3mepeHusi
lMonyyeHHoe 3HayYeHne
M3mepeHHoe 3HayeHne CnuwKom mano OpaHxeBbin HWXXe HUKHEN rpaHuLb
n3MepeHus
Tonbko AN namepeHui
O6phIB AaT4MKa KpacHbin HanpsKeHU NOCTOSIHHOIO
TOKa
OtcyTtctBue ceasu ¢ AL KpacHbii —
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6 YCTpPONCTBO U NpMHLUMN paboThl

CepBucHas KHomMka npegHa3HavyeHa Ans BbINONHEHWUS crieayrowmx yHKUMIA:
* BOCCTaHOBIEHUS 3aBOACKMX HacTpoek (pasagen 7.10);
* ycTaHoBku |IP-agpeca (pasgen 7.4);

* 0OHOBNEHWSI BCTPOEHHOTO NporpaMmmHoro obecneveHus (pasgen 7.8).

6.3 Yacbl peanbHOro BpemMeHu

B Mogyne ecTb BCTPOEHHbIe Yachl peanbHoro BpemeHn (RTC). OHu paboTatoT ot cobcTBEHHOrO 6aTapeHoro
NCTOYHMKA NUTaHKS.

Otcuet BpemeHu nponssoantca no UTC B cekyHaax, HadmHas ¢ 00:00 01 axBapsa 2000 roga. 3HaveHne RTC

ncnonb3yeTca ana 3anmcu B apxme.
MNoapobGHee o0 HacCTpoKKe YacoB peanbHOro BpeMeHun cMm. pasagen 7.9.

6.4 3anucb apxmBa

B moaynb BcTpoeHa dnew-namsats (flash), pasmeveHHas nog darinosyto cuctemy ¢ wndposaHnem annos.
Anroputm wudgpoBaHms — Data Encryption Standard (DES) B pexume cuenneHus OGnokos
wugpotekcta (CBC). B kayectBe kntoya ucnonb3yetcsa cTpoka superkey. Bektop uvHuumanusauum
reHepypyeTcsi C MOMOLLbI0 Xew-pyHKUuMn (CM. npunoxeHue A ). AprymeHToM (OyHKUMU SIBASIETCS Naporb,
3agaHHbI B [10 Owen Configurator. B koHLe darna coxpaHseTca KOHTPOrbHasi CymMma, paccyuTaHHas no
anroputmy CRC32 (KoHTponbHas cyMmma Takke LWwmdpupyeTes).

ApxvB Mogynsa coxpaHsieTcs B Buae Habopa dannos. Nepnog apxvsaunm, orpaHnyeHne Ha pasmep OgHOro
danna n nx konuyectso 3agjaetcd nonb3osatenem B 1O Owen Configurator. Ecnv apxve nonHocTblo
3anoriHeH, TO AaHHbIE Nepes3anncbiBaloTCs, HauMHasA C camblX CTapbiX AaHHbIX CaMOoro cTaporo dana.

dann apxuBa coctouT M3 Habopa 3anucen. 3anucu pasgeneHsl cumBornamu nepeHoca ctpoku (0xOAOD).
Kaxxgas 3anncb COOTBETCTBYET OQHOMY MapaMeTpy U COCTOMT M3 MOSEn, pasgeneHHbIX CUMBOIIOM «;» (6e3
KaBblyek). Popmart 3anuncy NpuMBELEH B Tabnmue Huxe.

Tabnuua 6.3 — Popmar 3anucu B channe apxuea

MapameTp Tun Pa3mep KommeHTapuin
MeTka BpeMeHu Binary data 4 GanTa B cekyHaax HaumnHas ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Ctpoka 1 6ant CumBon «;» (6e3 kaBblvek)
M;’::::;);:;%p Crpoka 8 6aiiT E BMAe cTpokn us HEX-cumBsonos ¢ Begywmmu
napametpa (UID) ynamn
Pasgenutens Ctpoka 1 6anT CwumBon «;» (6e3 kaBblvek)

3aBUCUT OT B Buae ctpoku us HEX-cumBonos ¢ BegyLmmMmu

3HayeHne napameTpa Ctpoka napameTpa HYTISIMU

Paspnenutensb Ctpoka 1 GanT CwvmBon «;» (6e3 kaBblvek)
1 — 3Ha4yeHMe napameTpa KOppeKTHO, O — 3HaveHne
Cratyc napametpa | Binary data 1 GanT napameTpa HEKOPPEKTHO U ero AarbHenLlasa
0bpaboTka He pekoMeHaoBaHa
[MepeHoc cTpoku Binary data 2 GawnTta \n\r (OXOAOD)
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6 YCTpPONCTBO U NpMHLUMN paboThl

Mpumep
PaclumdppoBaHHasg 3anuce:

0x52 0x82 0xD1 0x24 0x3B 0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 0x3B 0x30 0x30 0x30 0x30 0x30
0x30 0x30 0x31 0x3B 0x31 0x0A 0x0D

roe
0x52 0x82 0xD1 0x24 — meTka BpeMeHu. [1na nonyyeHnsa gatel 1 BpeMeHu B popmate UnixTime
crnegyert U3MeHUTb NOPSAOK 6anT Ha NPOTUBOMONOXHBIN U 06aBUTbL KOHCTAHTY-CMeLLeHMe (YMCno
cekyHa mexay 00:00:00 01.01.1970 n 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 mtonsa 2019 r., 10:09:31);

0x3B — pasgenurens;
0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuUKanbHbIV MaeHTUdMkaTop napameTtpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHume napameTpa (00000001);

0x31 — ctatyc napameTpa (1 — 3Ha4YeHne napameTpa KOPPEKTHO);

0x0A 0x0D — cvmBOnbl NepeHoca CTPOKMU.

Mpnbop ukcnpyeT Bpems B apxXmBHbIX hannax no BCTPOEHHbIM YacaM peanbHOro BpeMeHu. Takke MOXHO
3afaTb 4YacoBOW Mosic, kKotopbii OyaeT cumtbiBatbcd OwenCloud vnu BHewHum [10O. 3anuchk BO chnelw-
namaTe (flash) mpoucxoauMT c onpegeneHHoOn 4YacToOTOW, paccyMTaHHOW Takum obpas3om, 4ToObl pecypca
dpnew-namatu (flash) npnubopa xBatmno Ha cpok He meHee 10 net paboThbl.

[ns yteHna apxmBa MOXXHO UCNoNb30BaTh:

* 06nayHbIn ceperc OwenCloud (aBTOMaTn4YeCKOe YTEHUE B Criyqae noTepu 1 ganbHenwero

BOCCTaHOBIEHNS CBA3N);
* 10 Owen Configurator (Hanpumep, 4na py4yHOro aHanuaa);

+ [10 nonb3osatens (¢ nomousto 20 dyHkuun Modbus).

Cnmcok apxvBupyembix napameTpoB pocTyneH B Owen Configurator Ha Bknagke WHdopmauus o6
ycTpouncTtBe. [Topsagok 3anncu napameTpoB B apxXmB COOTBETCTBYET NOPSAKY NapamMeTpoOB Ha BKMNaaKe.

ApxuB cuuTbiBaeTca ¢ nomowpbto 20 dyHkuum Modbus (0x14). JaHHas yHKUMA BO3BpaLLaeT CoaepaHue
perncTpos darina namsaT U NO3BOMSET C MOMOLLbIO OAHOIO 3aMpoca NPoYUTaTh OAHY UM HECKONbBKO 3anvcen
13 O4HOrO UNWN HECKOMbKMX hannos.

B 3anpoce uTeHus harina ons Kkaxaow 3annucu ykasblBaeTcs:
* TUN ccbinkn — 1 6anT (QormkeH ObITb paBeH 6);
* HOMep harina — 2 banTa;
* HavasnbHbIV agpec perncTpa BHyTpu danna — 2 6anTa;

* KONIMYECTBO PErMCTPOB Afs YTeHus — 2 banTa.

NMPUMEYAHUE

III Homep dhaina B 3anpoce no Modbus paccuntbiBaetca kak 4096 + nopsiakoBbIN HOMEpP danna.
MopsakoBas Hymepauua cannos Begetcs ¢ Hyns. MNMapametp «ocnegHun MHOEKC apxmBa» COAEPXUT
NopsiAKOBbIA HOMepP dhanna apxmBa, B KOTOPbIV NOCNEeaHUA pa3 3anncbiBanvch AaHHbIE.
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6 YCTpPONCTBO U NpMHLUMN paboThl

KonunyecTBo cunTbIBAaEMbIX PEMMCTPOB B 3arnpoce AOMKHO ObiTb nogobpaHo TakuMm obpasom, YTobbl AnuHa
OTBETA He npesbIwana AonycTumyto anuHy naketa Modbus (256 6anT).

Pa3svep canna apxvmBa 3apaHee HeM3BECTEH, NO3ITOMY CreAyeT CHMTbIBaTb MOPUUM AaAHHbIX C MOMOLLbO
oTAenbHbIX 3anpocoB. Ecrnv B oTBEeT Ha 3anpoc Oyger nomny4YyeHo coobLuleHne € KOAOM  OLmMOKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTtb BbIBOA, YTO agpeca pernctpoB B 3anpoce
HaxogAaTcs 3a npegenamu panna. Ytobbl cuvTaTh nocnegHwe AdaHHble avina, Tpebyercs ymeHbWUTb
KONM4eCTBO PerMcTpoB B 3anpoce.

NPUMEYAHUE
m Ecnu oTkntoYnTb NUTaHUE BO BpemMA 3anncn gaHHbIX B apXuB, 3annCb MOXET HE COXPaHUTbCA.
6.5 Pexxnmbl ooMeHa gaHHbIMU

Mo,u,ynb nogaepXxuBaeTt crenyruine pexxnmbl obmeHa gaHHbIMK:

» 0bmeH ¢ Mactepom cetu no npotokony Modbus TCP (nopt 502) — 0o 4 ogHOBpEeMEHHbIX COeaUHEHUIA
¢ pasHbiMu MacTtepamu ceTu;

* coeanHeHune n obmeH aaHHbiMu ¢ MK ¢ nomowwbto MO Owen Configurator;

» 0OMeH ¢ yaaneHHbIM obnayHeiv ceperucom OwenCloud (HeobGxoaum gocTtyn B VIHTEPHET);
» 06bmeH no npotokony MQTT;

» 06meH no npotokony SNMP.

6.5.1 BknioyeHmne paTumka B CNMCOK onpoca

BkntoveHune ntoboro gatymka B CIMCOK onpoca Npou3BognTcs aBToMmaTtMyeckn nocne 3agaHus tuna ero HCX B
napametpe «Tun pgatuvmka». Bo Bpems ycTaHOBKM B napameTpe «Tun patyuka» 3HadeHue «[laTumk
OTKIKOUYEH» JaTynK U3 CMCKa onpoca UCKI4aeTcs.

Obuwee BpemMA onpoca BXOOAOB 3aBUCUT OT Bbl6paHHOI'O cbmanpa, Konn4yecTtBa BKITHOYEHHbIX KaHaloB U
pexnma npoBePKN Ha 06prB N paccynTbiBaeTCcd no q)opmyne:

Tusm = Tco + (Tkan + Tosp) * Ny + Tkan * Ny (6.1)

roe
Tuam — BPEMSI U3MEPEHUNST BKITHOUEHHbIX KaHaroB;
Tco = 6 MC — BpeMs NpOBEAEHMS CIy)XeOHOoM onepauuu;
TkaH — BpEMSI UI3MEPEHUS CUrHaMna Ha O4HOM KaHane, 3aBucuT ot Tuna gunstpa (cM. Tabnuuy 6.4);
Tosp — BpeMs NpoBepKU Ha 06PbIB, 3aBUCUT OT BbIBPaAHHOIO pexuma:
Toep = Tco — ANA AETEKTMPOBAHUSA B KaXA0M LIKNE U3MEPEHUI;

Tosp = 0 MC — NS AETEKTUPOBAHNS B KXKOOM LIMKINE BCMOMOraTeNbHbIX onepalmii U npy oTKMoYeHHOM
OETEKTUPOBaHWU;

Nu — KONMYEeCTBO BKMIOYEHHLIX KaHaMNOB B pexnme naMmepeHna HanpaxeHnAa NnoCToAHHOIo ToKa.

N| — KONIMYECTBO BKITHOYEHHbIX KAHANOB B pexnme n3aMepeHna curbl NOCTOAHHOIO TOKa.
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6.5.2 YcTaHOBKa gnana3soHa usmepeHus

Bo Bpemsi paboTbl € aKkTUBHbIMW nNpeobpasoBaTensmMu, BbIXOAHBIM CUrHarioM KOTOPbIX SBASieTCs
YHUDUUMPOBAHHBLIN CUrHAM HanpsiKeHWsl NMOCTOSIHHOTO TOKA MW CUIbl TOKa MOCTOSIHHOMO HarnpshKeHusi, B
Moayrne npedycMOTpeHa BO3MOXHOCTb MacliTabupoBaHMsA LWKanbl U3MepeHusl. Tekyliue BenuYuHbI
KOHTPOSIMPYEMbIX MapaMETPOB BbIYMCASIOTCS C MOMOLLbI MaclTabupyrowmx 3HadYeHWi, 3agaBaeMblxX
VHAMBMAOYaNbHO AN Kaxaoro Bxoda. Vcnonb3oBaHve MaclLTabupylolmMxX 3HaYeHUn No3BonseT oTobpaxaTb
KOHTpOnvpyemMble huandeckne napamMeTpbl HEMOCPEACTBEHHO B eAMHULAxX UX M3MepeHust (aTMocgepax,
Kunonackansix, MeTpax u T. 4.).

Ons MaCUJTa6VIDOBaHI/IF| WKanbl U3MepeHnd crnegyeT yCTaHOBUTb rpaHuubl nana3oHa USMepeHua:
* Ain.L — HWXHASA rpaHuua, COoTBEeTCTBYET MUHMMAlIbHOMY YPOBHIKO BbIXOQHOIO CUrHana gatymka;

* Ain.H — BEepXHAA rpaHunua, COOTBETCTBYET MaKCMMalribHOMY YPOBHK BbIXOOHOIO CUrHana gatyumka.

HanbHeliwan obpaboTka curHanoB [aTyvka OCYLECTBMSETCA B 3a4aHHbIX €OVMHULAX W3MEepeHusd Mo
NNHENHOMY 3aKoHY (fpsmo ripornopyuoHansHomy rnpu Ain.H > Ain.L unu obpamHo rpornopyuoHansHoMy npu
Ain.H < Ain. L). PacyeT TekyLlero 3Ha4yeHusi KOHTPONMPYeMOro AaTyMkoM Mapametpa Mnpov3BOAUTCS MO
dopmyne:

(Ain.H — Ain.L)-(VBX - VMI/IH)

(Vmakc — Vaun)

ITpu Ain.H > Ain.L Il = Ain.L + (6.2)

(Ain.L — Ain.H)-(Vex — Vaun)
(Vmakc — Vuvun)

I[Ipu Ain.H < Ain.L Il = Ain.L — (6.3)

rae

Ain.L, Ain.H — 3apgaHHble 3HayeHus napameTpos Ain.L n Ain.H;

Vex — TeKylllee 3Ha4YeHne BXO4HOro curHana;

Vmin, Vimax — MUHUMaNbHOE N MakcMMaribHOe 3Ha4eHNa BXOAHOro curHana gartyuka no gaHHbIM
Tabnmupl 2.1 (WA, MB nnu B);

Mysw — U3MepeHHOe MoayneM 3HayYeHne napameTpa.

Mpumep

Mpn ucnonb3oBaHWUM JaTyumKka C BbIXOOHBIM CUTHAMNoM CUIbl TOKa MOCTOSHHOIO HanpsikeHus (4...20) MA (Tun
patyuka 11 B napametpe in-t), KoHTponupytoLlero gaeneHve B ananasoHe (0...25) atm., B napametpe Ain.L
3apgaetca 3HaveHne 00,00, a B napametpe Ain. H - 3HauyeHue 25,00. lMocne 3aTtoro obpaboTtka wu
oTobpakeHne nokasaHu dyaeT Npon3BoanTLCS B aTMocdepax.

6.5.3 [letekTMpoBaHue 06pbIBa
B npouecce paboTbl Mogynb ANarHOCTUpYeT 0OpbIB NOAKIMIOYEHHbIX K HEMY AaTYMKOB.

I'IapameTp ,ueTeKTVIpOBaHVIe OprlBa HacTpaunBaeTCcA AOnd BCeX KaHanoB OOHOBPEMEHHO U MOXET
npnHMMaTh crieayrlne 3Ha4YeHnaA:

* B kaxxaoM uukne (3Ha4yeHve No yMonyaHuio) — NpoBepka Ha 06pbIB MPOMCXOANT B KaXAOM LIMKIe
N3MepeHUst NOAKIIOHYEHHBIX AaT4nKoB. Bpems nposepku Ha 06pbIiB — 6 MC;

* B unkne BcnomorartenbHbIX onepaumii — NpoBepka Ha 0bpbIB MPOMCXOANUT B HaYarne umkna
N3MepeHusi BO BPeMs MPoBeAeHNs Cy>KeGHbIX onepauuii. B aTom cnyyae BknioyeHVe AeTeKTUPOBaHUS
06pbiBa He BNUSET HAa CyMMapHOe BpeMsi U3MepeHus;

* BbIKI. — eTeKTpoBaHne 06pbiBa OTKITHOYEHO.
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NMPUMEYAHUE
m B cnyyae o6pbiBa aatyvka npy fleTektuposaHumn ob6pbiBa B pexxume Bkn., Moaynb He cMoXeT
MpPOANAarHOCTMPOBAaThL UCKIIOYUTENBHYIO CUTYaLMo. B cTatyce 1 3HaYeHnn kaHana, Ha KOTOPOM
npow3solLen obpbIe, ByayT 0TOGpaxaTbCA HEKOPPEKTHbIE AaHHbIe. MHanKauus cocTosHus Gyaet
3aBuCeTb OT CTaTyca, B KOTOpbIM NeperaeT KaHarn.

BHUMAHUE
A [nsi BO3MOXXHOCTU LEeTEKTUPOBaHUS 0bpbiBa (OeTEKTMPOBaHMSA 00pbiBa B pexume B kaxaom uukne n
B uukne BcnomorarenbHbIX onepauun) BKINOYEHHbIE KaHanbl byayT BbigaBaTth TOK 1,2 MA, ecnu
noakntodeH gatyuk 0...1 B, unu 3,8 MA, ecnu nogkntodeH aatymnk 0...10 B.

B cnyyae oGHapyxeHnsa obpbiBa B Lenn N3MepeHus curHana cratyc kaHana, Ha KoTopom npowusoLuen obphbis,
BbIBOOUT coobLeHne O6pbIB AaTymka. ViHOuKaTtop COOTBETCTBYHOLLLEIO KaHarna CBETUTCS KPaCHbIM.

6.5.4 BxogHowm uudpoBon counsTp

YnpaBneHne BXoaHbIM (pUILTPOM OQHOBPEMEHHO A BCEX U3MEPUTENbHbIX KaHanoB onpeaensier napameTp
BxogHoun uudcgppoBon hunbTp.

Tabnuua 6.4 — 3HayeHusa napameTpa «BxogHown uudpoBon hunsTp»

Tun BxogHoro chunsTpa

Bpems 3agepxku
(3HauyeHue napameTpa)

CurHana

OnucaHue

LMdpoBON MHTErpUpyoLLmin punetp, fcp =

1 470 Ty 6 mc

2 umdposon unetp Sinc4, fcp =242y 19 mc
3 uncpposon punetp Sincd, fcp =123 My 25 mc
4 undpposon gpunetp Sincd, fcp =62 'y 55 mc
5 undpposon punstp Sinc3, fcp = 16,7 Ny, 125 mc

pexekumsa 50 'y — 80 ob

[ns namMepeHusi MefneHHO M3MEHSIIOLLMXCS CUIHanoB, ONS KOTOPbIX AOMNycKaeTcs 3agepikka pesynbraToB
N3MepeHNs, pekoMeHayeTcs ucnosnb3oBaTb unsTpbl 3— 5, KoTopble obecneunBaloT Gonee HapexHoe
nofaBneHne BbICOKOYACTOTHbIX LLYMOB.

C yBenuyeHnem TpeboBaHUii K BpEMEHN 3MEPEHUS CUrHana crieyer YyMeHbLUUTb HoMep dunbTpa.
6.5.5 KoppeKuusa namepuTtensHOW XapakTepPMCTUKUN AaTuYmnKa

Ons yCTpaHeHnA Ha4anbHOM NOrpeLwHoOCTHn npeo6pasoBaTenel71 BXOOHbIX CUrHanoB, UaMepeHHoe moayriem
3Ha4YeHne MoXeT ObiTb OTKOPPEKTMPOBaAHO. B moadyne eCctb [ABa TuMa Koppekuun, nossondwline
OCyLLeCTBINATb COBUT UIMN HAKIOH XapaKTepPUCTUKN Ha 3ajaHHYH0 BEJTUYNHY.

N A
(ea. usm) ,
100 | d
7/
Ve
80 | 6e3 KoppeKuun 7/
7/
60 | _ C KoppeKuyein
v =t O
40 /
Ve
e
20 -
5=-10 | | | | > IV|3M
0 5 10 15 20 (MA)

PucyHok 6.3 — Koppekuus «coBUr XxapakTepucTuKu»

24
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Caosur XapaKTeEPUCTUKN MNMPUMEHAETCA O51A KOoMNneHcauuun FIOFpeLUHOCTeVI, BHOCUMbIX COMNMPOTUBIIEHNEM
noaBogdALnMxX npoBoAgoB Mpu  UCMNONb30BaHUN ,D,ByXI'IpOBO,EI,HOVI CXeMbl MoAKMnw4YeHna aOatynkoB C
yHVIq)VILI,VIpOBaHHbIM BbIXOOAHbIM CUTHaNIoMm

Takasi KoppeKums OCyLLEeCTBMAETCA NyTeM nNpubaBneHns K U3MepeHHON BenuimHe 3HadeHus 8. 3HayeHne &
3apaetcsa napametpoM Casur B 1O OWEN Configurator.

N A\
(en. MsM)‘ y 4
100 [ Y,
6e3 Koppeku1u /
80|
/
60 [ / ¢ KoppeKumei
0 y / I = lyn* B
/
0L 7
/
| ! | Ly lnow
0 5 10 15 20 (MA)

PucyHok 6.4 — KoppeKuus «HaKknoH XxapakTepucTUKN»

MiaMeHeHVMe  HakrmoHa  XapaKTepUCTWKW  OCYLLECTBMSIETCA NyTeM  YMHOXEHUA  U3MEpPEHHOW (M
CKOPPEKTMPOBAHHOW «CABUIOM», €CNM  3Ta KOppekuus HeobxoauMma) BENMYMHBI Ha  MOMpaBOYHbIN
KoadhpmumeHT B, 3HadyeHMe KOToporo 3agaeTcss napametpom HakmnoH. lMpymep M3MeHeHus HakmoHa
N3MepuTeEnbLHOM XapakTepUCTUKM rpadudeckm npeacraBneH Ha pucyHke 6.4. [daHHbI BUA Koppekuun
ncnonb3yeTcs, Kak NpaBuno, s KOMneHcaumm norpeLlHoCcTen cammx 4aT4nKoB (Hanpumep, Npu OTKIOHEHUN
y TepmMonpeobpasoBaTteneii CoNnpoTUBIEHNSI NapaMeTpa O OT CTaHOAPTHOro 3Ha4YeHusl) UNN MOrpeLUHOCTEN,
CBSI3aHHbIX C pa3bpocoM CONPOTMBREHUN LUYHTUPYIOLLMX pe3ncTopoB (Npu pabote ¢ npeobpasoBatensmu,
BbIXOOHbIM CUTHaroM KOTOPbIX SIBMASIETCA Cuila TOKa MOCTOSIHHOIO HanpsKeHusl). 3HayeHune MnonpaBOYHOro
koadmumeHTa B 3agaeTcs B 6e3pasMepHbIX eaMHuuax B guanasoHe ot — 1 go 10.

Oﬂpeﬂ,eﬂMTb HeobxoaMMocCTb BBeAEHUS nonpaBo4HOIo KOS(*)(bMLI,MeHTa MOXHO, U3MepnB MakCumarnbHoe Uin
onuskoe K HeMy 3Ha4YeHue napameTpa, rge OTKIoHeHMe HaKroHa I/I3MepVITeJ'IbHOI7I XapaKkTepucTukm Haubonee

3aMeTHO.

NPEQYNPEXOEHUE

CD 3agaHune KOppeKTMPYOLLMX 3HAYEHNIA, OTNINYAIOLLMXCSA OT 3aBOACKNX ycTaHOBOK (CaBur = 000.0 1
HaknoH = 1.000), nameHsaeT cCTaHO4apTHbIE METPONOIMYECKNE XapaKTEPUCTUKN MOAYNSA U JOIMKHO
NpPOM3BOANTLCH TOMbKO B TEXHNYECKM 06OCHOBaHHBIX CIlyyYasix KBannuumpoBaHHbIMM
crneymanmcTamum.

MonyyeHHas nocne UNbTPaUMK U KOppekuun pesynbTupytowas uHpopMaums 06 M3MepPEHHbIX 3HaYEHUSIX
BXOAHbIX NapaMeTpoB NOCTYNaeT A4S nepeaayn B CeTb.

6.5.6 PaboTa no npotokony Modbus
Pa6ota no npotokony Modbus npoxoguT B pexunme TCP.

Pe3ynbTaThl MU3MepeHUsi NPeACTaBNSTCA B criedyoLlmx popmartax:
* yeTblpexbanToBble 3HAaYEHMS C MaBatoLLeln Toukon (6e3 BpemeHm);
« AByxbarToBoe uenoe.

Llenoe uucno — 9710 pesynbTaT U3MEpPeHWus, YMHOXeHHbIi Ha 10 B cTeneHw, 3ajaHHON napamMeTpoMm
«MonoxeHune pecATUYHON TOUYKN». 3HaveHne «lMonoxeHne AEeCATUYHOWN TOUYKM» MOXeET BbiTb paBHO OT 0
00 7 1 3ajaeTcs oTAENbHO NS KaXaoro kaHana.
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@ NPEAYNPEXOEHUE

Mpu 3agaHum napameTpy «lonoxeHne AeCATUYHON TOUKU» 3HAYEHU 6 N 7 MOXET BO3HUKHYTb
cuUTyauusi, Korga namepeHHoe 3HavyeHue, ymHoxeHHoe Ha 10 B cTenenun «lMonoxeHne AecATUYHON
TouKku», Oyaet 6onblue 32767 unu meHblle — 32768 (ansa 3Ha4eHUn co 3HakoMm) unu 6onblue 65535
(ans 3HavyeHu 6e3 3Haka). Takne 3Ha4yeHus He MoryT ObITb NepedaHbl B goopmarte ymcna int16. 31o
cnegyeT yunTbiBaTb Npu 3agaHum 3HadeHus «lMonoxeHne AeCATUYHON TOUKU Y.

Oba hopmaTta MOXHO CcUMTaTb HE3aBUCKMMO, KaXAbl N0 CBOEMY agpecy (CM. Tabnuuy 6.5)

Bpems namepeHus — ato uuknmyeckoe spems ¢ warom 0,01 cekyHa, nepegaBaemoe B AByx 6anTtax. Bpems
TOYHO COOTBETCTBYET BPEMEHWU NPOBEAEHUS N3MepeHns B AaHHOM KaHane u npu paboTte ¢ HUM (Hanpumep,
npu BbluMcNeHMn AuddepeHumansHon coctasnstowen npu MNUO-perynmpoBaHMm) MOXHO He YyYUTbIBaTb
3agepXky nepegaum no cetn Ethernet. OTcuet unKNMYECKOro BpeMeHn HauYnHaeTCst MpU BKIOYEHUN MOAYNS U
Kaxable 65536 TakToB (4TO coOTBETCTBYET 655,36 CEekyHA) BpeMsi OOHynsieTcs.

3anuck perucTpoB ocylecTernsieTcss komaHgom 16 (0x10), uteHne — komaHgamu 3 (0x03) nnn 4 (0x04).

Tabnuua 6.5 — Peructpbl o6meHa no nporokony ModBus

3HayeHune Appec perucTpa ®opmar

NapameTtp (en. uam.) DEC HEX Tun poctyna BAHHBIX
3HaueHue (float) Ha Bxoge 1 — 4000 0xFAO | Tombko 4TeHue FLOAT 32
Linknnyeckoe Bpems 0...65535
3MepeHIs Bxona 1 (MUANMCEKyHA) 4002 OxFA2 | Tonbko uTeHue UINT 16
3HaueHue (float) Ha Bxoge 2 — 4003 0xFA3 | Tomnbko 4TeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
N3MEpeHIs BXOIA 2 (MURnnCeKyHA) 4005 OxFA5 | Tonbko 4YTeHue UINT 16
3HaueHne (float) Ha Bxoge 3 — 4006 OxFA6 | Tomnbko 4TeHue FLOAT 32
Lnknuyeckoe Bpems 0...65535
3MepeHus Bxosa 3 (MUANMCEKyHA) 4008 OxFA8 | Tonbko 4YTeHue UINT 16
3HaueHue (float) Ha Bxoge 4 — 4009 0xFA9 | Tomnbko 4TeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
n3MepeHus Bxosia 4 (MURnMCeKyHA) 4011 OxFAB | Tonbko 4TeHune UINT 16
3HaueHue (float) Ha Bxoge 5 — 4012 OXFAC | Torbko YTeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
n3MepeHus Bxosia 5 (MMRnnCeKyHa) 4014 OxFAE | Tonbko yTteHune UINT 16
3HaueHne (float) Ha Bxoae 6 — 4015 OxFAF | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535
N3MepeHIs BXosia 6 (MUANMCEKyHA) 4017 OxFB1 Tonbko uTeHne UINT 16
3HaueHue (float) Ha Bxoge 7 — 4018 O0xFB2 | Tonbko uTeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
n3aMepeHus Bxosa 7 (MMRnnCeKyHA) 4020 0xFB4 TonbKo YTEeHNE UINT 16
3HadeHue (float) Ha Bxoae 8 — 4021 OxFB5 | Tonbko uTeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
3MepeHUs Bxosia 8 (MUANMCEKyHA) 4023 OxFB7 | Tonbko 4TeHue UINT 16
ﬁ’;‘i‘j(%;"éef'”teger) — 4064 | OXFEO | Tonkko uTeHue INT 16
3HaueHue (integer) .
Ha Bxoae 2 4065 OxFE1 Tonbko uTeHne INT 16
3HaueHue (integer) .
Ha Bxode 3 4066 OxFE2 | Tonbko uTeHue INT 16
3Ha4veHue (integer) .
Ha Bxone 4 4067 OxFE3 | Tonbko uTeHue INT 16
ﬁ;aa‘)'g';l"ées('”teger) — 4068 | OXFE4 | Tombkoutemue INT 16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
3HaueHue (integer) .
Ha Bxoze 6 4069 OxFE5 | Tonbko yTeHue INT 16
3HaueHue (integer) .
Ha exone 7 4070 OxFE6 Tonbko YTeHne INT 16
3HaueHue (integer) .
Ha Bxoze 8 4071 OxFE7 Tonbko YTeHne INT 16
Cratyc Bxoga 1 cm. Tabnuuy 6.2 4072 OxFE8 TonbKko YTeHne UINT 16
Cratyc Bxoga 2 cMm. Tabnuuy 6.2 4073 OxFE9 | Tonbko uTeHue UINT 16
Cratyc Bxopa 3 cM. Tabnuuy 6.2 4074 OXFEA | Tonbko yTeHue UINT 16
Craryc Bxoga 4 cm. Tabnuuy 6.2 4075 OxFEB | Tombko yTeHue UINT 16
Cratyc Bxoga 5 cM. Tabnumuy 6.2 4076 OXFEC | Torbko yTeHue UINT 16
Crartyc Bxoga 6 cM. Tabnumuy 6.2 4077 OXFED | Torbko yTeHue UINT 16
Cratyc Bxoga 7 cm. Tabnuuy 6.2 4078 OxFEE | Tomnbko 4TeHue UINT 16
Cratyc Bxoga 8 cM. Tabnuuy 6.2 4079 OXFEF | Tonbko yTeHue UINT 16
0 — B kKaxxgom
LumKne
1-
[HetekTnpoBaHue obpbiBa B ke 4098 0x1002 Hrenme UINT 16
BCroMoraTernbHbIX 3anucb
onepauumn
2 — BbIKI.
BxogHown undposon ounetp | cm. Tabnuuy 6.4 4099 0x1003 q;:::fb” UINT 16
gaMM—ayT nepexona B 0...60 (cexyHz) 700 0x2BC YteHue n UINT 8
e30MnacHoe CocTosiHue 3anucb
PaspelueHune 0-
KOHMrypmpoBaHus 13 . UTteHune n
yAoaneHHoro obnavyHoro 3abnokupoBaro; 701 0x2BD 3anucb UINT 16
cepBuca 1 — paspelueHo
YnpasneHue v 3anucb 0- Y
3Ha4YeHUn U3 yaaneHHoro 3abr1oKnpoBaHo; 702 0x2BE ;ae::fb” UINT 16
obnayHoro cepBuca 1 - paspelweHo
0 — nonHbIN
3anper;
1 — TonbKO
Hoctyn k peructpam Modbus yTeHve: Y
13 yaaneHHoro obnayvyHoro 703 0x2BF TeHne u UINT 16
cepsuca 2 — TONbKO 3anucb
3anuch;
3 — nonHbIN
AocTyn
CoctosiHne batapeun
(HanprKeme) P 0...3300 (MB) 801 0x321 | TomnbKo uTeHue UINT 16
10...3600 YTeHue n
Mepuog apxusupoBaHng (cexyHa) 900 0x384 3aMCh UINT 16
KonmyecTso apxveos 10...300 901 0x385 Hrenme UINT 16
3anucb
" YteHue n
Pasmep apxusa 200...2048 (bawT) 902 0x386 3anMcE UINT 16
MNocnegHuin nHoekc 0...65535 903 0x387 Tonbko YTeHne UINT 16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec pernctpa ®dopmat
MNapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
0 — pat4nk
OTKIIOYEH;
1-0...5MA
YteHne n
Twun paTymnka Bxopa 1 2-0...20 mMA 4100 0x1004 3anvch UINT 32
3-4...20 MA
4-0...1B
5-0...10B
YteHne n
Monoca cunesTpa Bxoaa 1 0...100 4102 0x1006 3anMch UINT 16
[NonoxeHne gecaTn4Hom YteHne n
TouKn BxOaa 1 0...7 4103 0x1007 3anuce UINT 16
CaBur xapaKTepucTuKn YteHue n
Bx0Aa 1 —20000...20000 4104 0x1008 3aMCH FLOAT 32
HaknoH xapakTepucTmku UTteHune n
Bxoda 1 -1...10 4106 0x100A 3anmce FLOAT 32
AIN.H BepxHsia rpaHmua YUTteHne n
Bxoaa 1 —20000...20000 4108 0x100C 3aMCh FLOAT 32
AIN.L HWXHSs rpaHuua UTteHune n
BxoAa 1 —20000...20000 4110 0x100E 3anuce FLOAT 32
MocTosiHHasA BpeMeHH YteHure n
dunsTpa BXOAA 1 0...65535 4112 0x1010 3aMMCh UINT 16
0 — paT4mk
OTKIMIOYEH;
1-0...5MA
YteHne n
Tun paTynka Bxopa 2 2-0...20 mMA 4116 0x1014 3anvch UINT 32
3-4...20 MA
4-0...1B
5-0...10B
YteHne n
Monoca dunetpa BXxoga 2 0...100 4118 0x1016 3anuce UINT 16
MNonoxxeHne OecAaTUYHOM YteHne n
TOuKM BXOOA 2 0...7 4119 0x1017 3anMch UINT 16
CoBur xapakTepucTmku YteHne n
BxOa 2 —20000...20000 4120 0x1018 3anuce FLOAT 32
HakrnoH xapakTepucTumkm YteHue n
BXOa 2 -1...10 4122 0x101A 38MCH FLOAT 32
AIN.H BepxHsas rpaHuua UTteHune n
BXOAA 2 —20000...20000 4124 0x101C 3anuce FLOAT 32
AIN.L HWXHSs rpaHuua YteHne n
BXO4A 2 —20000...20000 4126 0x101E 3aMCh FLOAT 32
lMocTosHHas BpeMeHU YteHue n
dUALTPa BXOAA 2 0...65535 4128 0x1020 3anuce UINT 16
0 — patyuk
OTKIIOYEH;
1-0...5MA
YteHne n
Twn paTynka Bxoga 3 2-0...20 MA 4132 0x1024 3anuce UINT 32
3-4...20 MA
4-0...1B
5-0...10B
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
UTteHune n
Monoca cunstpa Bxoga 3 0...100 4134 0x1026 3aMMCh UINT 16
MonoxeHne aecaTUYHOn YteHne n
TouKN BXOAA 3 0...7 4135 0x1027 3anuce UINT 16
CoBur xapakTepucTmku UrteHune n
Bxopa 3 —20000...20000 4136 0x1028 3anuce FLOAT 32
HaknoH xapakTepucTmku YUreHne n
BX0Aa 3 -1...10 4138 0x102A 3aMch FLOAT 32
AIN.H BepxHas rpaHvua UrteHne n
Bx00a 3 —20000...20000 4140 0x102C 3anuce FLOAT 32
AIN.L HvXHs5A rpaHuua UTteHune n
BX0Aa 3 —20000...20000 4142 0x102E 3anuce FLOAT 32
MocTosiHHasA BpeMeHun UteHne n
unLTPa BXOAA 3 0...65535 4144 0x1030 38MCH UINT 16
0 — paT4mk
OTKITHOYEH;
1-0...5MA
UteHne n
Twn paTymnka Bxoaa 4 2-0...20 MA 4148 0x1034 3anmch UINT 32
3-4..20 MA
4-0..1B
5-0...10B
UTteHune n
Monoca dwunsTpa Bxoga 4 0...100 4150 0x1036 3aMMCE UINT16
[MonoxeHne gecaTuyHoOn UTteHune n
TouKu BXona 4 0...7 4151 0x1037 3aMCH UINT 16
COBuyr xapaKkTepucTrKu UTteHune n
Bxona 4 —20000...20000 4152 0x1038 3anMch FLOAT 32
HaknoH xapakTepucTumku UTteHune n
Bxona 4 -1...10 4154 0x103A 3anuce FLOAT 32
AIN.H BepxHas rpaHuua UTteHune n
Bxoaa 4 —20000...20000 4156 0x103C 3anmce FLOAT 32
AIN.L HWXHSa8 rpaHuua UrteHune n
Bxona 4 —20000...20000 4158 0x103E 38MCH FLOAT 32
MocTosiHHasA BpeMeHH YteHne n
dunsTpa Bxona 4 0...65535 4160 0x1040 3anuce UINT 16
0 — pat4mk
OTKITHOYEH;
1-0...5MA
Tun aatuvka sxopa 5 2-0...20 MA 4164 | 0x1044 ”;:::fb” UINT 32
3-4...20 MA
4-0...1B
5-0...10B
UTteHune n
lMNonoca dunstpa BXo4a 5 0...100 4166 0x1046 3aMMCh UINT 16
MonoxxeHne aecaTUYHOn YUteHne n
TouKn BXOAA 5 0...7 4167 0x1047 3anuce UINT 16
COBUr XapakTepUCTUKK UTteHune n
Bxona 5 —20000...20000 4168 0x1048 3aMCH FLOAT 32
HaknoH xapakTepucTmku YUrteHne n
Bx0Aa 5 -1...10 4170 0x104A 3anMcs FLOAT 32
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTtp (en. uam.) DEC HEX Tun poctyna AHHBIX
AIN.H BepxHsia rpaHuua YTteHne n
Bxona 5 —20000...20000 4172 0x104C 3anMch FLOAT32
AIN.L HWXxHa8 rpaHuua UteHne n
Bxona 5 —20000...20000 4174 0x104E 38MVCH FLOAT 32
lMocTosiHHasA BpeMeHH YUrteHne n
dunLTpa BXOAA 5 0...65535 4176 0x1050 3anuce UINT 16
0 — pat4mk
OTKITHOYEH;
1-0...5mMA
Tun aatumka sxopa 6 2-0...20 MA 4180 | 0x1054 ”;:::fb” UINT 32
3-4...20 mA
4-0...1B
5-0...10B
UrteHune n
Monoca cunstpa Bxoga 6 0...100 4182 0x1056 3aMMCh UINT 16
MonoxxeHne gecaTUyHOn YUrteHne n
TOuKN BXOOa 6 0...7 4183 0x1057 3anuce UINT 16
CoBur xapakTepucTmku UTteHune n
Bxopa 6 —20000...20000 4184 0x1058 3anuce FLOAT 32
HaknoH xapakTepucTumkm UTteHue n
BX0a 6 -1...10 4186 0x105A 3aMch FLOAT 32
AIN.H BepxHas rpaHuua UteHne n
Bx0Aa 6 —20000...20000 4188 0x105C 3anuce FLOAT 32
AIN.L HWXHs5 rpaHuua UTteHune n
BX0Aa 6 —20000...20000 4190 0x105E 3anMch FLOAT 32
lMocTosiHHasA BpeMeHun UteHne n
unLTPa BXOAA 6 0...65535 4192 0x1060 38MCH UINT 16
0 — patumk
OTKITHOYEH;
1-0...5mMA
UTteHune n
Twvin patyuka Bxopa 7 2-0...20 MA 4196 0x1064 3anmch UINT 32
3-4..20 MA
4-0...1B
5-0...10B
UTteHune n
Monoca cuneTpa Bxopa 7 0...100 4198 0x1066 3aMCE UINT 16
lMonoxeHne aecaTUYHOn UrteHune n
TOuKN BXOOa 7 0...7 4199 0x1067 3aMCH UINT 16
COBuyr xapaKTepucTuKu UTteHune n
Bxona 7 —20000...20000 4200 0x1068 3anMch FLOAT 32
HaknoH xapakTepucTmku UTteHune n
Bxona 7 -1...10 4202 0x106A 3anuce FLOAT 32
AIN.H BepxHas rpaHuua UrteHune n
Bx0Aa 7 —20000...20000 4204 0x106C 3anuce FLOAT 32
AIN.L HWXHa8 rpaHuua UTteHue n
Bx0na 7 —20000...20000 4206 0x106E 3aMVCH FLOAT 32
lMocTosiHHasA BpeMeEHH UrteHne n
dunsTpa Bxoaa 7 0...65535 4208 0x1070 3anuce UINT16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTtp (en. uam.) DEC HEX Tun poctyna AHHBIX
0 — pat4nk
OTKITHOYEH;
1-0...5MA
Tvn aatuvka Bxopa 8 2-0...20 MA 4212 | 0x1074 q;ae:lrfb” UINT 32
3-4..20 MA
4-0...1B
5-0...10B
UrteHne n
lMNonoca dunstpa BXxoda 8 0...100 4214 0x1076 3anMch UINT 16
lMonoxeHne aecaTuyHoOn UteHne n
TOMKM BXOA 8 0...7 4215 0x1077 3anmcs UINT 16
CaBUr XapakTepUCTUKK YTteHne n
Bxona 8 —20000...20000 4216 0x1078 3aMMCh FLOAT 32
HaknoH xapakTepucTmku UTteHune n
Bxoza 8 -1...10 4218 0x107A 3anmce FLOAT 32
AIN.H BepxHsia rpaHmua YUTteHne n
Bx0Aa 8 —20000...20000 4220 0x107C 3anMch FLOAT 32
AIN.L HWXHSs rpaHuua UTteHune n
BXO03 8 —20000...20000 4222 0x107E 3anuce FLOAT 32
MocTosiHHasi BpemeHu YUTteHne n
dunsTpa Bxoaa 8 0...65535 4224 0x1080 3aMMCh UINT16
Bpems B munnmncekyHgax — 61563 OxFO7B | Tonbko YTeHue UINT 32
[arta/Bpems B Y
HoBoe Bpems cekyHgax ¢ 1 61565 | OxFO7D TeHnen UINT 32
aHBapsa 2000 r. sanucb
0—He
3anucaTb HOBOE BpeMst 3anucbiBaTh 61567 | OxFO7F q;::;fb” UINT 16
1 —3anucatb
Hata/Bpems B
Bpewms n para (UTC) cekyHaax ¢ 1 61568 | OxF080 | Tonbko YTeHue UINT 32
saHBapa 2000 r.
cMeLleHre B y
YacoBoit nosic MUHYTax oT 61570 | OxF082 TeHNE W INT 16
MpuHBKNYaA sanmce
UTteHune n
DNS cepeep 1 — 12 0xC 3anMch UINT 32
UteHne n
DNS cepsep 2 — 14 OxE 3aMCh UINT 32
YcraoBuTb IP-anpec — 20 Ox14 Hrenme UINT 32
3anncb
YcTaHOBUTbL Macky noacetu — 22 0x16 Hrexme UINT 32
3anncb
UreHne n
YctaHoBuTb IP-agpec wntosa — 24 0x18 3aMch UINT 32
MAC agpec — 61696 0xF100 | Tonbko 4TeHune UINT 48
Texkywun IP-agpec — 26 Ox1A Tonbko YTeHne UINT 32
TekyLlasa macka nogcetu — 28 0x1C Tonbko YTeHne UINT 32
Texkywnin IP-agpec wnosa — 30 Ox1E Tonbko YTeHne UINT 32
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
0 — BbIKI.;
1 —BKN.;
YT1eHue n
Pexxum DHCP 2 — pasoBas 32 0x20 3anmch UINT 16
ycTaHoBKa
KHOMKOM
0 — BbIKN.; YT1eHue n
MopgkntoveHune k OwenCloud 1 — o 35 0x23 3anuce UINT 16
0 — HeT cBA3Y;
1 — coeanHeHue;
CraTtyc nogkno4eHuns _ .
« OwenCloud 2 —pabora; 36 0x24 Tonbko UYTeHue UINT 16
3 — owmnbka;
4 — HeT napons
BkntoueHne/OTKnoueHne 0 —BbIkn.; YreHve n
NTP — 5632 0x1600 3anmcs UINT 16
. YUrteHne un
Myn NTP cepsepoB 5633 0x1601 g STRING 256
_ UrteHne un
NTP cepsep 1 5697 0x1641 3aMCh UINT 32
YteHne n
NTP cepsep 2 5699 0x6143 3aMch UINT 32
Mepuop curxpornsaumn NTP | 5. 65535 ¢ 5701 | 0x1645 q;::v‘ffb” UINT 16
0 — OTKNIOYEHO;
1 —onpoc;
YteHne n
Cratyc NTP 2-— 5702 0x1646 3anmch UINT 16
CUHXPOHM3NpOBa-
HO
Mopknioverive k Gpokepy | 0= BLIKTL: 5888 | 0x1700 | Tombkourerne |  UINT 16
MQTT 1 — BKI.
Norux MQTT — 5928 | 0x1728 Hreine v STRING 256
3anucb
. YUrteHne un
Mapone MQTT 5960 0x1748 3anvch STRING 256
. . YreHune n
Uma yctporictea MQTT 5896 0x1708 3aMch STRING 256
Aapec 6pokepa MQTT — 5993 | 0x1769 HreHne u STRING 256
3anucb
Mopt MQTT 0...65535 5891 | 0x1703 Hretine v UINT 16
3anucb
XpaHeHune nocrnegHero 0 —BbIkN.; UrteHne n
coobueHns MQTT 1 — BKN. 5895 0x1707 3anuck UINT 16
WTepaan nyGnukanuy 5...600 5892 | Ox1704 | \TeHMen UINT 16
MQTT 3anvcb
0 — QoS0;
KayectBo 06cnyxmBaHus ) UTteHune n
MQTT 1-QoS1; 5893 0x1705 3anMcs UINT 16
2 —-QoS2
Wntepsan Keep Alive MQTT |0...600 ¢ 5992 | 0x1768 q;:::fb” UINT 16
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MpogomkeHue Tabnuubl 6.5

3HauyeHue Appec perucTtpa ®opmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
0 — OTKMIOYEHO;
1 — nogyntoyeHo;
Cratyc MQTT 2 — owmbKa 6025 0x1789 | Tonbko YTeHue UINT 16
coevHeHus
0 —BbIKN.; YUteHne un
Bkntountb (MQT Tstatus) — 6026 0x178A 3anuce UINT 16
BkntoyeHne/OTkoueHne 0 —BbIkn.; YreHne n
SNMP 1 akn 5120 0x1400 3anmcs UINT 16
CoobLecTBo AN YTeHus . YteHue n
SNMP 6001 0x1771 3aMUCh STRING 256
CoobLecTBo ANSA 3anucu o YteHne n
SNMP 6017 0x1781 3anmcs STRING 256
IP agpec onsa nosyLLkn . YteHne n
SNMP 5121 0x1401 3anMcs UINT 32
Homep nopra ansi rosywku | 0...65535 5123 | 0x1403 q;::lrfb” UINT 16
0 — SNMPv1;
Bepcysi SNMP Y 5124 | Ox1404 | Termen UINT 16
1 — SNMPv2 3anuncb

6.5.7 Kogbl owumbok gana nporokona Modbus

Bo Bpems pabotbl mogynsa no npotokony Modbus BO3MOXHO BO3HWKHOBEHME OLUMOGOK, NMpeaCTaBeHHbIX B
Tabnuue 6.6. B cnyyae Bo3HMKHOBEHNS oLIMOKM Moayrb oTnpaBnsieT MacTepy ceTn OTBET C KO4OM OLLMOKMN.

Tabnuua 6.6 — Cnnucok BO3MOXHbIX OLLMOOK

HaseaHue own6ku BosepalaeMbin Kog OnucaHue own6Kn
Heponyctumbin ko dyHKUuN — owmnbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HUKAaET, eClv MOAYIb He nogaepXuBaet

dyHKumo Modbus, ykasaHHyto B 3anpoce

HeponycTumblit agpec pernctpa — owmnbka

MODBU%—S'E)'I?ESS%L—DATA— 02 (0x02) BO3HUWKAET, €CnNu B 3anpoce ykasaHbl agpeca
perncTpoB, OTCYTCTBYHOLLME B MOAYE
HeponycTtMmoe 3HayeHne faHHbIX — OLIMbKa

MODBUS—\I/IAIL%%AL—DATA— 03 (0x03) BO3HUKAET, ECNM 3anpoc COOAEPXKUT

HegonycTtnMmoe 3Ha4deHue and 3anucu B perncTp

MODBUS_SLAVE_DEVICE_ 04 (0x04) Owmnbka BO3HMKAET, ecnv 3anpoLLeHHoe
FAILURE OeNCTBMNE He MOXET ObiTb 3aBepLUEHO

Bo Bpems obmeHa no npotokony Modbus mogynb npoBepsieT COOTBETCTBME 3anpOCOB crieumukaumm
Modbus. He npowealine nposepky 3anpockl MTHOPMPYOTCS MoaynemM. 3anpocsl, B KOTOPbIX yKasaH agpec, He
COOTBETCTBYHOLLMIA agpecy MOAYNS, TaKKe UTHOPUPYHOTCS.

[anee npoBepsdaeTca kog dyHKUuK. Ecnn B MOAyNb NpUMXoamMT 3anpoc C KoAoM OyHKLMMK, HE yKa3aHHOW B
Tabnuue 6.7, Bo3HukaeT owmnbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxnBaeMbix OyHKLUN

HasBaHue dyHKUuMU Koa cdbyHkumumn OnucaHue pyHKLMM
MODBUS_READ_HOLDING _ 3 (0x03) YUTeHune 3Ha4YeHUn N3 OOHOrO MUIN HECKOMbKMX
REGISTERS perncTpoB XpaHeHnd
MODBUS_READ_INPUT _ 4 (0x04) YTeHune 3Ha4YeHnn 3 0QHOro MUITM HECKOMbKUX
REGISTERS perncTpoB BBoAa
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MpogomkeHue Tabnuubl 6.7

Ha3saHue cdyHKUMUHU Koa coyHkuunmn OnucaHue byHKUMHU
MODBUSR—QAC/;TSI-I_I-_EETQSINGLE— 6 (0x06) 3anucb 3HavYeHns B OAWH perncTp
MODBUSIQEVG'_\)IQII_EE—QASULT'PLE— 16 (0x10) 3anuncb 3Ha4YeHU B HECKOIbKO PErmcTpoB
MODBUS_READ_FILE_RECORD 20 (0x14) UTteHune apxmBa n3 ¢anna
MODBUSE\CI:VSI_\,TDE—FILE— 21 (0x15) 3anuce apxvBa B hann

Cutyauun, npuBoasLLmMe K BOSHUKHOBEHMIO OLLIMGOK BO Bpems paboThbl ¢ permctpamm, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OWwMGKN Bo Bpems paboTbl ¢ perncTtpamm

Ucnonb3yemas pyHKUus

HanmeHoBaHue oWNGKK

Bo3MOXHble cuTyauuu, npuBoasiymne
K OLLMOKe

MODBUS_READ_
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA
ADDRESS

* KONMYECTBO 3anpallnBaeMbIX PEFMCTPOB
BonblLle MakCUManbHOro BO3MOXHOIO
uncna (125);

* 3anpOoC HECYLLLECTBYHOLLErO NapameTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* KONIMYECTBO 3arnpaLlnuBaeMbIX PErNCTPOB
GorbLle MakcMmaribHOro BO3MOXHOMO
uncna (125);

* 3anpoc HecyLLeCTBYHOLLEro napameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_
ADDRESS

* onbITKa 3anucu napaMmeTpa, pasmep
KOTOpPOro npesbiwaeT 2 6anTa;

* NonbITKa 3anucy NnapameTpa, 4OCTyn Ha
3an1cb K KOTOPOMY 3anpeLleH;

* MONbITKA 3anucu napameTpa Takoro Tmna,
3anncb B KOTOPbIN HE MOXET ObITb
ocCyLLeCcTBNeHa AaHHON yHKUNEN.
MopaepxmBaemble TUMbI:

* 3HaKOBble 1 6e33HaKOBbIE Lienble
(pa3mep He Gonee 2 GawT);
* epeyncnsiemMble;
« float16 (Ha AaHHLI MOMEHT B Moayne
TaKoW TUMN HE UCMNOSb3yeTcs).
* 3aMNpOC HECYLLLECTBYHOLLEro NapameTpa

MODBUS_ILLEGAL_DATA_
VALUE

* BbIXO[, 3a Npeaernbl MakcMMarbHOro Unu
MWUHUMAanbHOO OrpaHMYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* 3anNnCb HECYLLIECTBYIOLLEro napameTpa;

* NonbITKa 3anvcy napameTpa, 4OCTyn Ha
3anucb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3annCbiBaeMbIX PEFMCTPOB
BonblLle MakcManbHOro BO3MOXHOIO
yuncna (123)

MODBUS_ILLEGAL_DATA _
VALUE

* He HaraeH TepMuHmpytowmn cumeon (\0)
B CTPOKOBOM NapameTpe;

* pa3Mep 3anpalumMBaeMbIX AaHHbIX
MeHbLLEe pa3mepa NepBoro 1nm
nocrnegHero B 3anpoce napameTpa;

* BbIXOZ 3@ Npeaernbl MakCUMarbHOro Unm
MWUHUMasIbHOIO OrpaHUYeHUn ons
napametpa

CVITyaLI,I/IVI, npmeogduine K BOSHUKHOBEHUIO ownbok BO BpemMA paGOTbI C apxmBoMm, OonncaHbl B Tabnuue 6.9.
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Tabnuua 6.9 — OwnGKK BO Bpemsi paboTbl C apXMBOM

Ucnonb3yemasn cpyHKUUA

HanmeHoBaHuMe oWNGKKU

Bo3moXHble cuTyauum, npueoasiumne
K OLLMOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLUMBOYHBIV pa3mep AaHHbIX (0x07 <=
data length <= OxF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;

* He yganocb OTKpbITb dpann ansa YTeHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yaanocb NepemMecTUTbCA K HYXKHOMY
cMmeLleHuno B channe

MODBUS_SLAVE_DEVICE_
FAILURE

* owmbka yganeHus cdanna npu 3anpoce
Ha yaaneHue;

* 3aMpOoC CrULLKOM BONbLIOro KonnyecTaa
OaHHbIX (6onblue 250 6anT);

* HegonycTuMbIv record number (6onbLue
0x270F);

* HegonycTuMmbln record length (BonbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _

* OLUMBOYHBLIN pa3mep AaHHbIX (0x09 <=

FUNCTION data length <= 0xFB)
MODBUS ILLEGAL DATA « reference type He COOTBETCTBYET
- - - cneundukaumu;
ADDRESS

* He yaanocCb OTKPbITb (ba|7|n ana 3anncu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaeMblii hann OTCYTCTBYET;

* 3anpaluvBaembIii chann AoCTyneH
TONbKO ANS YTEHUS;

* He yganocb 3anucaTb HeobxogmMmoe
Konm4yecTtBo 6anT
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6.5.8 PaboTa no npotokony MQTT

Apxutektypa MQTT onpegenser Tpu Tuna yCTPOWCTB B CETU:
* 6pokep — ycTporcTBo (06bI4HO — 1K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBASET Nepeaady coobLeHui
OT n3gatenen K nognucHnKam;
* U3paTenu — yCTPOMCTBA, KOTOpbIe SABMSOTCA MCTOYHMKAMMW AaHHbIX 45151 NOANUCYNKOB;

* NOANUCYUKUN — YCTPOINCTBA, KOTOPbIE MOMy4YatoT AaHHbIe OT u3gateneil.

OpHo yCTPOMCTBO MOXKET COBMELLAaTh pyHKUMM U3gaTens 1 noanmMcyuka.

MQTT
BPOKEP

Mopgnucka

Nyénukaums Moanucka/
My6énukauma

PucyHok 6.5 — CTpykTypHasa cxema o6mMeHa no npotokony MQTT

Mopnucka n nybnukaumsa AaHHbIX NPOMCXOAUT B pamKax TOMMKOB. TONWK NpeacTaBnseT cOO0N CUMBOSBHYHO
cTpoky ¢ kogupoBkon UTF-8, koTopass no3BonsieT OfHO3HAYHO WAEHTUULMPOBATL OnpederneHHbIN
napametp. TONMKN COCTOAT U3 YPOBHEW, pasfensieMbIX CUMBOIOM «/».

NMPUMEYAHUE
Iil Tonmkn MQTT MoryT BKNto4aTh B cebs 3anosiHnTeNn — creumarnbHble CUMBOSIbI, KOTOpble

obpabatkiBatoTcs 6Gpokepom ocobbim obpasom. CyLuecTByeT ABa TUNa 3anonHUTENen —
OLHOYPOBHEBbIN 3aMONHUTENb «+» U MHOTOYPOBHEBbI 3aNOMHUTENDb «#».

@ NPEOYNPEXOEHUE

Tonukun aBnsoTCA YYyBCTBUTENIbHbIMU K PETUCTPY.

CTtpykTtypa Tonukos moaynen: Cepus/Umsa_yctpounctea/®yHkuusa/Ums_yanalllapametp, rae:
» Cepus — HaMMeHOBaHMe cepun YyCTPOUCTBA, Bceraa umeeT 3HaveHne MX210;
* Umsa_ycTponcTBa — nms KOHKpeTHOro moayns, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.5);
* ®yHKumna — GET (4TeHune 3Ha4YeHun BXOAOB unm Bbixogos moayns) unu SET (3anuck 3HadeHun
BbIXOOOB MOAyrs);
* Umsa_yana — Tnn Bxogos unu sbixogos (DI/DO/AI/AO);
* MapameTp — Ha3BaHWe KOHKPETHOrO NapameTpa (cMm. Tabnumuy 6.10).

Tabnuua 6.10 — YpoBHM TONUKOB Moayns

Umsa
Cepusn yctpon- | PyHKkums | Umsa yana MapameTp OnucaHue ®opmar
3Ha4yeHuA
cTBa
. 3HadeHue aHanorosoro |C nnasatoLien
MX210 Device GET Al1-Al8 VALUE BXoa TOUKOI
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Mpumep

1. YTeHne 3Ha4YeHUA AUCKPETHLIX BXOAOB
MX210/Device/GET/DI/MASK
Mpumep nonyy4yeHHOro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. 3anucb 3Ha4YeHUN BUCKPETHbIX BbIXOAO0B
MX210/Device/SET/DO/MASK
IMprmep 3anncbiBaeMoro 3HayYeHust: 15 (BKMoUnTb Bbixodbl 1—4)

3. Ucnonb3oBaHMe oAHOYPOBHEBOIrO 3anoSfIHUTENA

MX210/Device/GET/+/COUNTER — 6ygneT nony4yeHa MHopmaLms 0 3HAYEHNSIX CHETYNKOB BCEX
ONCKPETHbIX BXOO0B MOAYMS, TO €CTb 3TOT TONUK 3KBUBaNeHTeH Habopy TOMMKOB:
MX210/Device/GET/DI1/COUNTER

MX210/Device/GET/DI2/COUNTER

MX210/Device/GET/.../COUNTER

MX210/Device/GET/DIn/COUNTER

4. Ucnonb3oBaHMe MHOroypoOBHEBOIO 3anofIHUTENs

MX210/Device/GET/# — 6ygeT nony4veHa nHdopmanms 0 BCEX MapamMmeTpax Moayns, 4OCTYMHbIX 4SS
yteHus (GET), To eCTb 3TOT TONMK SKBUBASIEHTEH HAOOPY TOMMKOB:

MX210/Device/GET/DI/MASK

MX210/Device/GET/DI1/COUNTER

MX210/Device/GET/DI2/COUNTER

MX210/Device/GET/.../COUNTER

MX210/Device/GET/DIn/COUNTER

6.5.9 Pa6oTa no npotokony SNMP

MpoTokon ocHoBaH Ha apxuTekType «KnueHT/CepBep», MpU 3TOM B TEPMUHOMOMMW MPOTOKOMA KIMEHTHI
Ha3blBalOTCA MeHeaXXepaMu, a CepBepbl — areHTaMu.

Menepxepbl MoryT npoussoauTb yTteHne (GET) n 3anuce (SET) napameTpoB areHToB. AreHTbl MOryT
OTNpPaBnATb MeHemkepaMm yBedoMneHus (Tpanbl) — HanpuMmep, o nepexoge obopyooBaHWs B aBapumnHOE

COCTOAHME.

Kaxgbll napameTp areHTa MMeeT YyHuKanbHbin mnaeHtudukatop (OID), npegcrtaensowmn  cobon
nocnenoBaTenbHOCTb UMAP, pasfaerneHHbiXx Toukamu. [ns ynpoLlleHuss HacTponku obmMeHa npou3BOaMTENH
YCTPOWCTB-areHToB 00bI4HO NpenocTaenstoT MIB-dainbl, KoTopble BKo4YaloT B cebsi cnnMcok napamMeTpoB
npubopa ¢ UX Ha3BaHUSMU U MAeHTUdUKaTopamu. TN dannbl MoryT ObiTb MMNopTUpoBaHbl B SNMP-
MeHeaxep.
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Manager
GET/SET
-5 L
Trap Trap-
Receiver
[pyrue GET/SET t /’ra[\ tGET!SET GET!SET‘
ycTpoucTea — N -

MB210 MK210 MY210
Agent1 Agent2 Agent3

PucyHok 6.6 — CTpykTypHas cxema o6meHa no nporokony SNMP
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7 HacTtpowuka

7.1 NopgknioyeHune k NO «OWEN Configurator»

Mogaynb HacTpauaetcs B [1O OWEN Configurator.

Mogaynb MoxHO noaknounTb K MK ¢ nomMoLLblo criegyoLmx HTepdencos:
* USB (pasbem micro-USB);
* Ethernet.

[ns Boibopa nHTepdenca cneqyert:
1. Moakntountb Mmoayns K MK ¢ nomoLubio kabena USB unu no nHtepdeicy Ethernet.
@ NPEQYNPEXOEHUE

B cnyyae nogkntovennst moaynst k nopty USB nogada ocHOBHOro nutaHus mogynsi
He obsi3aenbHa.

B cnyyae nogkntoueHunsa no nHtepdericy Ethernet cnegyet nogate ocHoBHOE NuTaHne
Ha Moaynb.

2. OTkpbiTb [1TO OWEN Configurator.
3. BbibpaTb +E| Hdo6aBuTb ycTponcTea.
4. B Bbinagatowiem meHio UHTepdpenc Bo Bknagke CeTeBble HACTPOMKMY BbIOpaTh:

» Ethernet (nnu gpyryto ceTeByto KapTy, K KOTOPOW NOAKIMIOYEH MOAYIb) — OIS MOAKITHYEHUS MO
Ethernet.

* STMicroelectronics Virtual COM Port — ans nogkntoyennsa no USB.

CeTepble HACTPOWKK
MuTepdeitc
Ethernet -

Ethernet I/\\?
MocneposatensHeld nept (COMI)
STMicroelectronics Virtual COM Port (COMZ25)

PucyHok 7.1 — MeHto BbiGopa nHtepdcenica

[anbHenwwne waru ons novMcka ycTponcTea 3aBUCAT OT Bblbopa nHTepdelica.

YTto6bl HanTu 1 0obaBuTb B MPOEKT MOAYIb, MOAKITYEHHbIN No nHTepdericy Ethernet, cneayert:

1. Bbibpatb HanTu ogHO yCTPOMCTBO.
2. Beectu IP-agpec nogkmo4eHHOro yCTponcTBaa.

3. HaxaTtb Bknagky Hantu. B okHe oTob6pasmTca moaynb ¢ ykasaHHbIM IP-agpecom.
(D NPEQYNPEXOEHUE

3HaueHue IP-agpeca no ymonyaHuto (3aBogckas Hactpomnka) — 192.168.1.99.
4. BeibpaTb ycTpoNCTBO (OTMETUTL ranoyvkon) n Haxate OK. Ecnn ycTponcTBo 3alumiLeHo naponem, To

cneayeT BBECTU KOPPEKTHLIN Naponb. YCTponcTeo Byaet nobaBneHo B MPOEKT.

Y1066l HANTV 1 A06GaBMTL B NPOEKT MOAYIb, MOAKMOYEHHBLIN Mo nHTepdency USB, cnenyer:

1. B BbinagatoLem MeHto MpoTokon BbiIOpaTth npotokon Owen Auto Detection Protocol.
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MpoTokon
Maodbus RTU -

Maodbus RTU
Owen Auto Detection Protocol
Ceex

PucyHok 7.2 — Bbi6op npoTtokona

2. BblbpaTtb HanTu ogHo ycTpomncTBoO.
3. BBecTu agpec nogkro4eHHOro yCTporcTea (no ymonyavmio — 1).
4. Haxatb Bknagky Hamtu. B okHe 0ToOpasnTca Moayrnb € yKa3aHHbIM adpecoM.

5. BeiOpaTb yCTPOMCTBO (OTMETUTB ranoykon) n Haxkate OK. Ecnv yCTpOMCTBO 3alLMLLEHO Naponem, To
cneayeT BBECTU KOPPEKTHLIN Naponb. YCTPoncTeo Byaet [obaBneHo B MPOEKT.

Bonee nogpobHasa uHgopmaums o noaknyeHun n pabote ¢ moagynem npusegeHa B Cnpaske 10O OWEN
Configurator. [Insa Bbi3oBa cripaBku B NnporpaMmme crnegyet Haxatb knasuwy F1.

7.2 NMopkniovyeHue K obnavyHomy cepsucy OwenCloud

[ns nogknioyeHns Mogyns K obnayHomy cepsucy crieqyeT BbINONMHNUTL OEACTBUS:
1. MopkntounTtb Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn kK OwenCloud v HacTpouTb NpaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3agaTb naponkb anst goctyna k npubopy (cm. Cnpaeky Owen Configurator).

@ NPEOYNPEXOEHUE

Ecnv naponb He 3agaH, noakntoyeHne k o6rnayHomy cepBUCy HEAOCTYIHO.
4. 3anTtun Ha canT obna4vHoro cepeuca OwenCloud.

5. MNMepentn B pasgen AGMUHUCTpUpoBaHUue & n 1o6aBuTL Nprnbop.
6. B oTkpbIBLLEMCS OKHE 3afaTb 00sA3aTernbHble HACTPONKM:

» Tun npmnbopa — aBToONpeaensemsle ycrponctsa OBEH;

* UpeHTndmkarop — 3aBogckor Homep npmbopa;

» HasBaHue npubopa — nms npnbopa B 06navHOM cepsuce.
7. HaxaTtb kHonky [lo6aBuUTh.
8. BeecTtu naponb npubopa.

MogpolbHbI npumep HacTponku nogkrtodeHns kK OwenCloud MOXHO NOCMOTpeTb B AokymeHTe «Mx210.
Mpumepbl HacTporikn o6MeHa» Ha CTpaHuue Npubopa Ha canTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU NpK pabdoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin ceperc OwenCloud siBnaeTca HageXHbIM XpaHUnuLeM AaHHbIX, 06MeH MHopMaLun C KOTOPbIM
3awmdpoBaH mMogynem. Ecnn Ha npom3BOACTBE UMEKTCA OrpaHMYeHMst Ha nepegavy OaHHbIX, TO OOMeH
OaHHbIMK ¢ obrayHbiM cepBucom OwenCloud MOXHO OTKNMOUUTE. [0 yMONYaHMo NOAKMOYEHNE MOAYNSA K
obnadyHomy cepBucy 3anpeuieHo. OrpaHuyeHue poctyna m obmeHa JaHHbIMM C  Mogynem cregyet
HacTpauBaTb B [10 Owen Configurator.

Ins paspeleHus nogkntoveHnsa B Owen Configurator crnenyer:
1. YcTaHoBWTb Naponb Ansi JOCTyna K Mogynto (M. pasgen 7.7).

2. 3apatb 3HadeHue Bkn. B napametpe MNoakntoueHne k OwenCloud (pucyHok 7.3).

NMPUMEYAHUE
III Ecnu ans moaynsa He 3adaH naporb, To aBToMatuyeckoe noaknoyeHre k obnayHoMy cepsucy
npoucxoauTtb He byaeT.
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Mras IHaueHwe
b Yacel peancHOTo BPEMEHW
4 | CeTeBble HACTPORKW

b | Hacrpoiikwn Ethernet

4  Hactpo@ikn nogenovedns k Owen Cloud

Nogrnrouerne k Owen Cloud B,
Cratyc nogentodenua k Owen Cloud Brikn
b | Coctoanue Batapewn Ben.

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKoro noaknovyeH1s K obnayHomy cepBucy

Ecnu poctyn k mogyrnto yepes obnadHein cepemc OwenCloud paspelueH, To MOXHO HAacTpPOUTL crneayroLline
OorpaHuY4eHnst 4ocTyna (PUCYHOK 7.4):

* PaspeLueHne KoHUrypupoBaHms — OOCTYN K KOHpMIrypaumMoHHbIM NapameTpam Mogyns;

* YnpasneHue n 3anmcb 3Ha4eHUn — YTEHME U 3annCb 3HAYEHNN MOOYNS;

» Joctyn k pernctpam Modbus — 4TteHue n/vnm 3annce 3HaYEHU PETMCTPOB.

4 [pasa ypanénnoro goctyna w3 Owen Cloud

Pazpewenune koHdWrypHposaHwa Jabnokmposano |V
¥npaeneHue KU 3aNKcL 3HaYeHKI Jabnokwposano |V
Hocryn k pervctpam Modbus MonHwid 3anpet
Appec Slave MonHuiA 3anpet
TaltmayT nepexoaa 5 Ge3onacHoe COCTORHME Tonbko utenne
b | Cratyc npubopa Tonbko sanuce

b ApxWe Monneid gocryn

b | JuckpeTHble BRIXOAR
PucyHok 7.4 — HacTtponka yganeHHoro goctyna K MogyJso

7.4 HacTtpouka ceTeBbIX NnapamMmeTpoB

[ns o6meHa gaHHbIX Moayns B ceTu Ethernet gomkHbl 6bITh 3aA4aHbl NapaMeTpbl, NPUBEAEHHbIE

B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble NnapamMeTpbl MOAynA

MapameTp MpumeyvaHue
MAC-agpec YcTtaHaBnuBaeTcs Ha 3aBOAe-U3roToBUTENE U ABMNSAETCH HEN3MEHHBIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK OMHamMudeckuM. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet BuaMmyio mogynem nogcets |IP-agpecoB gpyrux ycTporcTs. 3aBoackas
HacTpoyka — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wno3a ans Boixoda B VIHTepHeT. 3aBoackast HacTporika — 192.168.1.1

IP-agpec MOXeT ObITb:
* CTaTM4eCKui;
* INHAMUYECKUN.

Cratnyeckuit IP-agpec yctaHaenmBaeTcs ¢ nomollbio Owen Configurator nnm cepBUCHON KHOMKK.

[nsa yctaHoBkm ctatudeckoro IP-agpeca ¢ nomowbto Owen Configurator cnegyer:
1. 3aiiTu Bo Bkraaky CeTeBble HACTPOMKM.
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2. 3apaTb 3Ha4eHue B nosne YctaHoBuThb IP agpec.
3. 3agaTb 3HaveHwue B nore YCTaHOBUTb MackKy NoaceTu.
4. 3apaTb 3Ha4eHue B none YcraHoBuTb IP agpec wniosa.

Mpwn cTtatnyeckom IP-agpece napametp Pexxum DHCP gomkeH nvetb 3HavyeHne Bbikn.

Ons YCTaHOBKU CTaTU4ECKOIro IP-ap,peca C NOMOLbHO CepBI/ICHOIZ KHOMKW cneayer:

1.

2
3
4.
5

MoaknounTe MOAYNb UK rpynny mogynen k cetn Ethernet.

. 3anyctutb Owen Configurator Ha K, nogkntoyeHHoMy K Tou xe ceTu Ethernet.
. BeibpaTtb Bknagky HasHauyeHue IP-agpecos.

3apaTtb HavanbHbIV IP-agpec ans nepeoro Mogyns us rpynnsl MOgynew.

. HOCﬂeLI,OBaTeJ'IbHO HaXXnmMatb Ha MOAYyNAX CEPBUCHbIE KHOMKWU, KOHTPOJIINPYA pe3ylbTaTt B OKHE
nporpammebl. B okHe Owen Configurator 6yaet otobpaxatbcst HbopMaLms 0 MOAYre, Ha KOTOPOM
Gblna HaxkaTa KHomnka, 3Tomy Moayrto byaeT npucBavBaTbCs 3afaHHbIi cTaTudeckuin IP-agpec un
apyrve napameTpbl ceTu. [locne npucBoeHns agpec aBTomaTuyeckn yBennynBaeTcs Ha 1.

[ns HasHayeHusi cTtatudeckoro IP-agpeca ¢ nomowibio kHonku napameTtp Pexum DHCP pgomkeH nmetb

3Ha4e

Hve PasoBas ycTaHOBKa KHOMKOW.

4 | Hactpoikm Ethernet

Texywuii IP agpec 10.2.20.64
Texywaa mMacka noaceTu 255.255.0.0
Texywuid IP agpec wnwosa 10.2.1.1
Yeranoeuts IP agpec 192.168.1.09
YCTaHOBWTE MACKyY NoACETH 255.255.0.0
¥cranoswTe IP agpec wnmsa 192.163.1.1
Pexaam DHCP Pascean ycranoek: | ¥
4 | Hactpoikm nogenoveHua ¥ Owen Cloud Boikn
Mogknroyerue k Owen Cloud B,
Cratyc nogrntouerna k Owen Cloud PazoBan yCTaHOEKa KHOMKONA

PucyHok 7.5 — Hactpouka napameTtpa «Pexum DHCP»

C nomoLLbi0 CEPBUCHON KHOMKW MOXHO YyCTaHoBWUTL |P-agpeca cpasy ans rpynnbl mogynemn (CMm. crnpasky

k Owe

n Configurator, pasgen HasHayeHue IP-agpeca ycTpoucTBy).

OuHamnueckun IP-agpec ucnonedyerca gns pabotbl ¢ 06rnavyHbIM CEPBUCOM U He noppasymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec moayns yctaHasnmBaetcs DHCP-cepsepom cetu Ethernet.

[i]
O

NMPUMEYAHUE

Cnepnyet yTO4HUTb Y Cry6 CMCTEMHOIO agMUHUCTpUpOBaHus o Hanmdmm DHCP-cepBepa B yyacTke
CETN, K KOTOPOMY MOAKITIOYEH Mogyrb. [nsa ncnonb3oBaHus guHamunyeckoro IP-agpeca cnegyet
yCTaHOBUTb 3HadeHne Bkn B napametpe Pexxum DHCP.

NPEQYNPEXOEHUE

[nsa npumMeHeHNs1 HOBbLIX CETEBBIX HACTPOEK CreayeT nepesarpy3ntbs mogyns. Ecnn mogyne

noaknodeH no USB, ero Takke crieqyet OTKIMIOUYUTb.
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7.5 HacTpownka napametpoB obmeHa no npotokony MQTT B MO «OWEN Configurator»

Moaynu nogaepxusatot npotokon MQTT (Bepcus 3.1.1) n MOryT MCNOMNb30BaTLCH B POrnun KnNneHTos. Moaynu
nybrnvKkytoT COOOLLEHMA O COCTOSIHMM CBOWX BXOOOB M MNOAMUCAHbI Ha TOMWKW, B paMKax KOTOPbIX

npon3BoanTCA ynpasleHnAa X BbIXoaaMu.

MapameTpbl o6bmeHa no MQTT HacTpamBatoTca B Owen Configurator.

4 MQTT
4 Coob6leHus o NPUCYTCTBUK

Bxaroumte Bria., v
Mma Tonvka MQT Tstatus

MoaknoueHwe K 6pokepy Buikn. v

Norux

Mapons

Mma ycTpoicTea Device

Anpec Bpokepa

Mopt 1883

XpaHeHWe NocieaHero coobLLeHUs Biin. v

MHTepean ny6aMKaLMm 10

KauecTeo 0bCnyHUBaHWA QoS0 v

Wutepean Keep Alive 0

Cratyc

PucyHok 7.6 — NapameTpbl oomeHa no MQTT

Tabnuua 7.2 — NapameTpbl o6MeHa no npoTtokony MQTT

MapameTp

OnucaHue

Coo0LeHune o
NpUCyTCTBUU

Ecnu napameTtp umeet 3HadeHre Bkn., To B MOMEHT BKMOYEHUN MOAY b
ny6nukyet coobieHne «Online» B Tonuk MX210/Mmsi_ycmpotiicmea/
MQTTstatus.

Ecnv o1 Moayns He noctynaeT coobLleHniA, Gpokep NybrnkyeT B AaHHbIN TONWK
coobueHune «Offline».

MNopkntoveHue K

Insa paboTbl ¢ Mogynem no npotokony MQTT cnegyert yCTaHOBUTb 3HaYEHNEe

OGpokepy Bkn.

JloruH Mcnonb3ytoTes ons ayTeHTMdmnKaumm yCTponcTea Ha cTopoHe 6pokepa. Ecnu

Maponb 3Ha4YeHMs napaMeTpoB He 3afaHbl, TO ayTeHTUMKaLma He NCnonb3yeTcs

Wms ycTponcTea Mms ycTponcTea. Bxoant B cocTtaB Tonuvka.

Appec 6pokepa IP unu URL 6pokepa. Ecnn 6pokep pacnonoxeH Bo BHELLHEN CETH, TO crieayeT
ycTtaHoBUTb Ans napameTtpos LLUnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIE 3HAYEHNS

Mopt MopT 6pokepa

XpaHeHue nocrniegHero | Ecnu ycraHoBneHo 3HavyeHne BknoyeHo, TO Apyrue KnMeHTbl, NoANUCcaHHbIe Ha

coobLieHne TOMVIKX MOZYISA, NonyyaT nocrnegHne coobLLEHNsT N3 STUX TOMMKOB

NHTepBan ny6nvkauum

WuTepBan nybnvkaumm gaHHbIX (B CeKyHAax)

KavectBo
obcnyxmBaHus

BbiGpaHHbI ypoBEHb kavyecTBa 00CnyXUBaHuUS.

QoS 0 — nepenayva coobLieHn ocyLecTBnsaeTcs 6e3 rapaHTUmM 4OCTaBKN.
QoS 1 — nepenayva coobLIEHNI OCYLLLECTBNSAETCS C rapaHTUE JOCTaBKU, HO
aonyckaetcsa ayonupoBaHue coobLLeHun (T.e. 0gHO 1 ToxXe coobLleHne Byaet
pasocnaHo nognmcymkam HECKOMbKO pas).

QoS 2 - nepegaya coobLLEHNI OCYLLECTBNSETCH C rapaHTUEN JOCTaBKM U C
rapaHTuen oTcyTCcTBuA AybnmpoBaHns coobLLeHNI.
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MpogomkeHue Tabnuubl 7.2

MapameTp OnucaHue

UHTepBan Keep Alive (B | Ecrin B TeueHre npomexyTka BpeMeHu, paBHOro norytopa 3Ha4eHuam JaHHOro

cekyHpax) napametpa, Opokep He nony4aer coobLLeHUA OT Moayns, TO coeanHeHne byaer
pasopBaHo.
0 — napameTp He ncnonbayeTtcs (Npy OTCYTCTBMM COOBLLEHWIN COEAMHEHME
HuKorga He BygeT pa3opBaHo).

Cratyc CraTtyc nogkntoyeHns Kk 6pokepy

m NMPUMEYAHUE

Mpu ncnone3osanum npotokona MQTT 3annce NnapameTpoB 0ObLIYHO ABNSAETCA COOLITUINHOW, a He
unknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe cocTosiHMe
(Bknagka Modbus Slave) paBHbim 0.

7.6 HacTtpownka napametpoB oomeHa no npotokony SNMP B MO «KOWEN

Configurator»

Mogynu nogaepxuatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) n moryT ObiTb MCMONb30oBaHbl B

ponu areHToB. Moaynu nogaepxueatot 3anpocbl GET n SET. Mogynu ¢ AMCKPEeTHbIMW BXOA4aMM1 OTNPaBnsoT

Tpanbl C OMTOBOI MacKol BXO40B npn "SMeHeHnn 3Ha4eHnd ntoboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napameTpbl Moayns. Cnncok OID napameTpoB npuBeaeH B PykoBoacTtsee

Mo 3KChnyaTaLmmn Ha KOHKpeTHbIN Moaynb. MIB-chann mogynsa AoCTyneH Ha ero cTpaHuLe Ha cante owen.ru.

4 SNMP
BxntoueHwe/OTKAHOUEHKE OTKNHUEHO W
CooBLWecTED ANA UTEHKWA public
CooBLWecTED ANA 3anucK private
IP agpec 4na NOBYLUKK 10.2.4.78
Homep nopTa AnA A0BYLUKK 162

Bepcwa SNMP

SNMPv1 v

PucyHok 7.7 — NMNapameTpbl oo6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp

OnucaHue

BkntoueHne/OTkno4eHne

[na paboTbl Mogyns no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHMEe
BknroyeHo

Coo06LLecTBO AN YTEeHUSA

Maporb, ncnonb3yemblin Anst YTEHWS AaHHbIX MOZYnNs

Coo0LecTBo Ans 3anmcu

Maponb, Ucnonb3yembilit AN 3an1ucy AaHHbIX B MoayIb

IP agpec ons nosyLLkm

IP-agpec, Ha KoTopbI OyaeT OTnpaBneH Tpan B Criyvae U3SMEHEHUS MacKu
ONCKPETHBIX BXO40B MOAYNS (TONbKO AN MOAynen ¢ ANCKPETHBIMU BXOA4AMM)

Homep nopTa ans noeyLku

Homep noprta, Ha KoTopbI ByaeT oTnpasneH Tpan

Bepcua SNMP

Bepcusa npotokona, ucnonedyemas mogynem (SNMPv1 unn SNMPv2)

|I| NMPUMEYAHUE

Mpwn ncnonssoBaHmm npoTtokona SNMP 6e3 3anpocoB 4TeHusi (GET) 3anucb napameTpoB 00bIYHO
aBnseTca cobbITUMHON, a He LMKnndeckon. PekomeHayeTcsa 3agatb napametp TaMmayT nepexona B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) pasHbim 0.

Mpumep HacTponkn obmeHa mopynst no npotokonny SNMP MOXHO nocMoTpeTb B AoKymeHTe «Mx210.

MpumMepbl HacTporiku obMeHa», KOTopbI JOCTYMNEH Ha cTpaHuue npubopa Ha cante owen.ru.
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7.7 Naponb aocTtyna K moayno

[nsa orpaHuyeHns JocTyna K YTEHMIO U 3anncy napameTpoB KOHdUrypauum u Ans goctyna B obnavHbiii
cepeumc OwenCloud vicnonb3yeTcsa napone.

YCTaHOBUTb UK N3MEHUTb Naporb MOXHO ¢ nomousto NO Owen Configurator.
B cnyyae yTepu naponsi cnefgyet BOCCTaHOBWUTbL 3aBOACKME HACTPOWKN.
Mo ymonyaHuio naporb He 3a4aH.

7.8 O6HoBNEeHue BcTpoeHHoro MO

BcTpoeHHoe nporpaMmHoe obecneveHne obHoBNsETCS cneayowmumm cnocobamu:
* no uHtepgency USB;
* no uHTepdenicy Ethernet (pekomengyetcs).

[nsa obHoBneHus no uHtepdpency USB cnegyerT:

1. B MOMEHT BKIIOYEHUSA NUTAHUA MOAYNSA HaXaTb U yAep)XMBaTb CEPBUCHYIO KHOMKY. Moaynb nepenaeT B
PEeXMM 3arpysymka.

2. O6HOoBUTL MO ¢ NOMOLLLIO cneumnansHON YTUNUTLL. YTUNMTA AOCTYNHa Ha cTpaHuue npubopa Ha canTte

www.owen.ru .

[ns obHoBNeHust no uHTepdency Ethernet cnepyert:

(_
1. B MO OWEN Configurator Ha)aTb KHOMKY El O6HOBUTbL YCTPOMNCTBO.

2. BeinonHutb yka3aHus nporpammbl (bann sctpoeHHoro 0O pa3melleH Ha cTpaHuue npubopa Ha canTe
WWW.owen.ru ).

3. MNMepesarpy3nTb MoayIb.

Bo Bpems obHoBneHuss no uHTepdency Ethernet npoBepsieTcs LenocTHocTb danna BcTpoeHHoro 0O n
KOHTPOIbHON CYyMMb.

@ NPEAYNPEXOEHNE

[na 3aBepLueHnss obHOBRNEHUA Heobxoanma nepesarpyska moayns. Ecnu moayne noagkntodeH no USB,
€ro Takxe TpebyeTcs OTKMOYUTD.

BHUMAHME
4 " \ | 1nst o6HOBREHMS BCTPOEHHOTO NporpaMmmHoro obecnedenus yepes MO OWEN Configurator cnegyet
OTKIOUUTBL MOAYNb OT yAaneHHoro obnayHoro ceperca OwenCloud.

NMPUMEYAHUE
m Mocne obHoBneHus BcTpoeHHoro MO Bce HAacTpoliku Npubopa, KpomMe ceTeBbIX, COpocATcA Ha
3aBOACKME.

7.9 HacTtpouka 4yacoB peanbHOro BpeMeHu

3HayeHne yacoB peanbHoro BpemeHn (RTC) MOXHO yCTaHOBWUTb UNW cyMTaTb C MOZYNs Yepe3 perucrpbl
Modbus, a Tarke c nomowsio NO OWEN Configurator (cm. cnpaeky k O OWEN Configurator, pasgen
«Hactporika yacoB»).

[ns yctaHoBKu HOBOro BpemeHu Yepes peructpbl Modbus cnepyer:
1. 3anucaTb 3Ha4YeHNe BpEMEHN B COOTBETCTBYIOLLIME PETUCTPBI.
2. YcTaHOBUTbL Ha BpeMsi He MeHee 1 cekyHAabl 3HadeHue 1 B pernctpe o6HOBMEHUS TEKYLLIETO BPEMEHM.
3. 3anucatb B pernctp o6HOBMNEHUS TEKyLLEro BpeMeHu 3HadeHme 0.

CniegytoLwas 3anuncb TEKYLLETO BPEMEHU MOXET ObITb Npon3BeeHa Yepes 1 cekyHay.
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7.10 BoccTtaHoBneHMe 3aBOACKUX HAaCTPOeK

BHUMAHUE
Vi " \ [Mocrne BocCTaHOBMNEHUS 3aBOACKMX HACTPOEK BCe paHee YCTaHOBMNEHHbIE HACTPOWKM, KpOME CETEBbIX
OyayT cOpOLLEHBI.

[ns BoccTaHOBNEHMS 3aBOACKNX HACTPOEK M cOpOCca yCTaHOBEHHOTO Napons cregyer:
1. BKNO4MTbL NUTaHMe Moaynsi.

2. Haxatb 1 yaepxuBatb CEPBUCHYIO KHOMKY 6onee 12 cekyHa.

Mocne oTXxaTusi KHOMKK NpnGop nepesarpysnTcsa 1 GyaeT paboTaTtb ¢ HACTPOWKaMM Mo YMOSYaHuIo.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemst BbiMosniHeHUs paboT Mo TexHUYeckoMy o6CryXuBaHWIO Moayns criedyeT cobniogarb TpebGoBaHus
6esonacHocTu 13 pasaena 3.

TexHnyeckoe OBCMyXuMBaHWME MOAYNs MNPOBOAUTCA HE pPexXe OOHOro pasa B 6 MecAueB M BKMYaer
cregytowye npoueaypsbi:

* NpOBEpPKa KpenneHust Moayns;

* NpoBepKa BUHTOBbLIX COeAUHEHWI;

* yaaneHue nbinu 1 rpsasun ¢ KNeMMHKKa Mogyns.

8.2 barapes

B npubope ncnonb3yetca cmeHHas 6atapesa tuna CR2032. batapes npegHasHadeHa ANs NMMTaHUSA 4acoB
peanbHOro BpeMeHM.

Ecnu 3apsg 6atapeun onyckaetcst Huxe 2 B, To nHankatop ABapus 3acBeunaetcs Ha 100 mc oguH pas B Be
ceKkyHAbl. Takoe cBeYeHne MHauKaTopa CUrHanuampyeT o HeoOXoaMMOCTM 3aMeHbl baTapew.

Mopsigok 3anncy KoHUIypauuoHHbIX NapaMeTpoB Npu paspsXeHHon baTapee:
1. HoBble 3Ha4YeHMs1 KOHUIYPaLNOHHbIX NAapaMeTpoB 3anucbiBatoTcs B 6atapenHbin O3Y okono 5
CeKyHa.
2. N3 batapenHoro O3Y 3Ha4eHnss KOHPUIypaLMoHHbLIX NapamMeTpoB NepeHoCcATCs BO doneLl-namsThb 1
3anyckaetcs TaMayT He MeHee 2 MUHYT (B 3aBMCMMOCTU OT Harpy3ku Ha MOgyrb).

NMPUMMEYAHUE
Ecnu HanpsikeHne GaTapeun YacoB pearlbHOro BpeMeHu MeHbLue 1,6 B, To 3anunch KoHpUrypaumnoHHbIX
napameTpoB BbINOMHSAETCSA BO chneLl-naMsaTb Mogyns.

@ NPEAYNPEXOEHNE

He pekomeHOyeTcs BbIMOMHATL LMKNYECKYHO 3anncb KOHUIYPaLMOHHbIX NapaMeTpoB B criyyae
paspsiga 6atapen. Pecypc dreLl naMaT orpaHUYeH.

[ns 3ameHbl 6aTtapeun criegyert:
1. OTKMOYUTBL NUTaHWE MOAYNSA Y NOAKIIOYEHHbIX YCTPONCTB.
2. CHaTtb moaynb ¢ DIN-periku.
3. MNogHATb KpbILLKY 1.
4. BblKpyTuUTb [iBa BMHTa 3.
5. CHATb KOMOAKY 2, Kak MOKa3aHo Ha pUCyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHue

PucyHok 8.1 — OTcoeguHeHue knemm

6. MoouyepeaHo BbIBECTU 3aLienbl U3 OTBEPCTUI C OAHOW U APYrO CTOPOHbI KOPMYCa U CHSATb BEPXHIOK
KPbILLIKY.

e L =0

—

PucyHok 8.2 — 3ameHa 6aTapeu

7. 3ameHunTb BaTtapeto. PekomeHayemoe BpeMs 3ameHbl 6aTtapen He Gonee 1 MUHYThI. Ecriv 3ameHa
GaTapeu 3aimMeT Gonblue BpemMeHu, TO CriefyeT BBECTU KOPPEKTHOE 3Ha4YeHne YacoB pearibHoro
BPEMEHM.

8. COopKy 1 yCcTaHOBKY crneyeT ocyLLecTBNATbL B 06paTtHOM nopsake.
(D NPEAYNPEXOEHUE

B3anpeLaetcs ncnonb3oBaTb GaTapeto gpyroro Tuna. Bo Bpems yctaHoBku 6atapeu criegyet
cobnogaTtb NONAPHOCTb.

48



8 TexHnyeckoe obcnyxmBaHue

Mocne cOopku M BKNOYEHUA Moaynsa cnegyetr ybeouTbCs B KOPPEKTHOCTM MoKasaHnui 4yacoB. B cnydae
HeobXoaMMOCTN crnefyetr CKOPPEeKTUPOBaTb MOKa3aHWsa 4YacoB peanbHoro BpemeHn B 1O OWEN

Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KpernneHUa KnemMmMmHasa Kornodka nogHMMaeTcsd, Nod3ToMy, 4YTOObI n3bexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEpeHO Mo HECKOJTbKO O60pOTOB 3a OAuH paa.
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9 KoMmnnekTHOCTb

9 KoOMNNeKTHOCTb

HanmeHoBaHune KonuuectBo
Mogynb 1w
Macnopt 1 MapaHTWIAHbINA TanoH 1 3K3.
PykoBoacTBo no akcnnyarauum 1 3K3.
KommyTaumoHHbin kabens UTP 5e 150 mm 1wT
Knemma nutanunsa 2EGTK-5-02P-14 1w
3arnylwka pasbema Ethernet 1w

El ‘I’IPVIME‘-IAHVIE

MarotoButenb octaBnsieT 3a cobon npaBo BHECEHUA OOMNOSNTHEHUIN B KOMMMNEKTHOCTb MoaynA.

10 MapkupoBka

Ha kopnyc Moaynsi HaHeceHbl:

» 0003Ha4YeHne Moaynd, MOﬂ,VI(*)I/IKaLU/IFI N NCNOJTHEHNE;
° TOBaprIIZ 3HaK NpeanpuAaATnNA-n3roToBUTENA;
* 0603Ha4YEHNE HOMMHASBHOIO HanpsaXXeHna nutaHna n ero Tumn,;

* noTpebnsemast MOLLHOCTb;

* KNacc 3awuTbl OT NopaxeHus anektpuyecknum Tokom no NOCT 61131-2—-2012;

* cTeneHb 3awmTbl no NOCT 14254-2015;
* 3HaK YTBEPXKAEHUSA TUNa CPEACTB U3MEPEHWI;

¢ 3HakK 06paLLl,eHVIFI npoayKunn Ha pblHKe EBpa3VIl7ICKOI'O OKOHOMMYECKOro Cor3a;

* CTpaHa U3roToBUTENb;
* fata Bbinycka (Mecs, rog);

* 32aBOICKOM HOMEP (LUTPUXKOA);
* MAC-agpec;

* QR-koa, cogepkawum 3aBoackon Homep npubopa.

Ha ﬂOTpe6VITeJ'IbCKyPO Tapy HaHeCeHbI:

+ 0603HaYeHne Moaynsi, MoaNMUKaLMNA U UCMONHEHWE;
* TOBaPHbI 3HAK NPeanpuUATUA-U3roToBUTENS;

* 3HaK obpalleHns NpoayKumMn Ha pbiHKe EBpa3ninckoro SKOHOMMUYECKOro CO33a;

* CTpaHa n3rotoBuTerb;

* MOYTOBbIV aapec NPeanpUATUS-N3rOTOBUTENS;

* jaTa yNakoBKMY;
* 3aBOACKOM HOMep (LUTpUXKOA).

11 YnakoBka

YnakoBka moaynsi npomssoautcsi B cootBetcTBuM ¢ FTOCT 23088-80 B NOTpebUTENBLCKYIO Tapy, BbINMOMHEHHYHO

13 kopoboyHoro kaptoHa no NMOCT 7933-89.

YnakoBka Mogynsi npu nepecoinke noyton npounssoantcs no FOCT 9181-74.
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12 TpaHCcnopTMpPOBaHME U XpaHEHWEe

12 TpaHcnopTupoBaHue U XpaHeHue

MO,EI,yJ'Ib OOJDKEeH TpaHCnopTnpoBaTbCA B 3aKpbITOM TpaHCNopTe ntoboro suaa. B TPaHCNOPTHbIX cpeacTBax
Tapa OOJKHAa KpennTbCa cornacHo npasunam, ,EI,eIZCTByIOLIJ,I/IM Ha COOTBETCTBYOLLUMX BUOAX TpaHCNopTa.

TpaHcnopTpoBaHMe Moayrnen B ynakoBke NpeanpusTUa-M3roToBUTENs A0MKHO COOTBETCTBOBATL YCIOBUSIM:
* TeMnepartype okpyxatoLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;
* OTHOCUTENBHOW BNaXXHOCTN OKpY»KatoLLero Bosayxa ot 5 no 95 % npu temneparype nntoc 35 °C;
* c cObntogeHNeM Mep 3aLLmMTbI OT Y4apoB 1 BUOpauuii;

* MUHMMasIbHOE aTMOC(EPHOE AAaBEHME NPU TPAHCTIOPTUPOBAHUK He AOIMKHO ObiTb MeHbLUe 80 klMa
(akBMBaneHTHO BbicoTe Haf yposHeM Mops 3000 m).

MO,EI,yJ'Ib cnegyet nepeso3nTb B TpaHCHODTHOVI Tape NoLwTy4YHO Unn B KOHTeVIHean.

YcnoBus xpaHeHus B Tape Ha ckrnage u3rotoBuTens U noTpebutens OomKHbI COOTBETCTBOBATL YCroBusm 1 no
FOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBaTL arpeCcCMBHbIE NPUMECH.

MO,D,yJ'lb cnefyeT XpaHNUTb Ha CTennaxax.

13 MNapaHTUNHbIE 00A3aTeNnbLCTBA

M3rotoBuTenb rapaHTMpyeTr cooTBeTcTBMe Moaynsa TpeboBaHusm TY npu  cobniogeHun  ycrioBuia
3Kcnnyataumm, TpPaHCNOPTUPOBAHUSA, XPaHEHUS U MOHTaxa.

[apaHTUHLIV CPOK aKCNNyaTauum — 24 mecsiLa Co OHS NPOSaXW.

B cnyyae BbIxoga Moaynst U3 CTpOs B TeYEHME rapaHTUAHOIO Cpoka npu cobnogeHnn ycnoBuiA akcnnyaraumm,
TPaHCMOPTMPOBAHUS,, XPaHEHUSI W MOHTaXa MpPeanpusaTUE-U3rOTOBUTENb OOSA3YeTCA OCYyLECTBUTb €ro
6ecnnaTHbI PEMOHT UMK 3aMeHY.

nOpFUJ,OK nepenadn moaynd B pPeEMOHT COAEPKUTCA B Nacropte n B I'apaHTMIZHOM TarioHe.
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PacuyeT BekTopa nHMumnanuaaumm gns wndposaHms danna apxmsea

NMpunoxeHne A. Pacuyet BekTOpa MHMUManusauum Ansa wmcppoBaHuA
danna apxmBa

Ona pacwndpoBkn ¢anna apxmBa B KayeCcTBe BeKTOpa WHULUManusaumm crnegyeT WUCMofb3oBaTb XeLlu-
dyHKUM0. Xelw-dyHKUMSA AormKHa Bo3BpaluaTe 8 6anT (tun long long).

MpuMep peanusaumn xeww-pyHKUMKN Ha A3blke NporpaMmmMmupoBaHus C:

typedef union {
struct {
unsigned long lo;
unsigned long hi;
}i
long long hilo;
} LONG_LONG;

long long Hash8 (const char *str) { // Ha ocHoBe Rotl3
LONG LONG temp;

0;

0;

temp.lo

temp.hi

for ( ; *str; )

{

temp.lo += (unsigned char) (*str);

temp.lo —-= (temp.lo << 13) | (temp.lo >> 19);
str++;

if (!str) break;

temp.hi += (unsigned char) (*str);

temp.hi —-= (temp.hi << 13) | (temp.hi >> 19);
str++;

}

return temp.hilo;
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