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BBegeHue

HacTtosillee pykoBOACTBO MO 3KCMyaTaumm MpegHasHadeHo [nns O3HAKOMIIeHMst  0BCnyXMBaKLLEro
nepcoHana ¢ yCTpOMCTBOM, MPUHLMMOM OENCTBUSA, KOHCTPYKLMEN, paboTon U TEXHUYECKNM 0BCNy>XMBaHUEM
Moaynsa aHanorosoro Beoga MB210-101, B AanbHenwem no TEKCTY MMEHyeMoro «moaynby. NogkntodeHue,
perynupoBka u TexobcnyxmBaHue MoAyNnsa [AOMXKHbl MNPOM3BOAUTLCA TOMbKO KBanMUUMPOBAHHLIMU
creymanmcTaMm nocre NpoYTeEHUs HaCTOSLLIEro PYKOBOACTBA MO SKCMyaTauuu.

O6o3HaveHne moaynsa npu 3akase: MB210-101.



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.




Ucnonb3yemblie abbpeBuaTypbl
AL — aHanoro-undpoBo npeobpasoBarens.
HCX — HoMUHanbHasa craTnyeckas xapakTepucTuka.
MK — nepcoHanbHbIN KOMNbIOTEP.
MJIK — nporpamMmmumpyemblin NOrMYECKUn KOHTPOMNep.
TN — TepmoanekTpuyeckmin npeobpasosarens (Tepmonapa).
TC — Tepmonpeobpa3soBaTenb CONPOTUBIIEHUS.
DHCP - npoTtokon AvHamMn4ecKon HaCTPOWKKM y3na.

USB — nocnenoBarenbHbIn MHTEPdENC AN NOAKMIoYEeHNS NepndepUnHbIX YCTPOMCTB K

BbIYMCIIUTENBHON TEXHVKE.
UTC - BcemMrpHOE KOOpAMHMPOBaHHOE BpeMmsi.

RTC — yacbl peanbHOro BpeMeHM.



1 HasHa4yeHune

1 HasHauyeHwue

Mogynb aHanorosoro Beoga MB210-101 npegHasHadYeH NS naMepeHus u npeobpas3oBaHus Temnepatypbl
(npw ncnonb3oBaHWM B Ka4yecTBe NepBUYHbIX NpeobpasoBaTenen TepmonpeobpasosaTtenent CoNnpPoOTUBIEHNS
UNM TEepMOINEKTPUYEeCKUX npeobpasoBaTtenen), a TakKke Jpyrnx U3NYEeCckux BenuYMH (OaBreHus,
BMaXHOCTW, pacxoda, YPOBHS U T.M.), 3HAYEHUE KOTOPbIX MEPBMYHLIMKU MpeobpasoBatensMu (aaTvymkamm)
MOXeT ObiTb Npeobpas3oBaHO B HanpsKeHWe MOCTOSAHHOIO TOKa WNKN YHUMULMPOBAHHBIN 3NEKTPUYECKUN
CUrHam Cunbl TOKa MOCTOSIHHOTO HamnpsbkeHus, B eAuMHuLax u3mepeHns usnyeckon BenuuuMHbl UM B
MpoUEeHTax OT MakCUMarnbHOrO 3HadYeHus auanasoHa M3MEepeHun, a Tawkke nepedadn 3TMX AaHHbIX K
NporpaMMmpyeMbIM FIOTMYECKMM KOHTPOMfepam, naHenbHbIM KoHTponnepawm, K, yganeHHomy obnayHomy
CepBUCY UIK NHBIM YNPaBNSAOLLMM YCTPOMUCTBaM No uHTepdency Ethernet.

B mopyne aHanorosoro Beoga MB210-101 peanusoBaHo 8 aHanoroBblX BXOAOB, MpeAHasHayeHHbIX Ans

MOAKMIOYEHMS OATUYMKOB UM CUTHANOB CReayoLLnX TUMOB:
» TepmonpeobpasoBartenu conpoTusrenus (TC);
* TepMo3rekTpuyeckme npeobpasosatenu (Tepmonapsi) (TI);
* aKTUBHbIE JATYMKM C BbIXOAOM B BUAE HaMNpshKeHWs UK TOKa;
* [aTYMKN PE3UCTUBHOIO TUNA.

Kaxgbin BXxo4 MOXXHO HAacTpouTb Ha Nobor 13 TMNoB He3aBMCMMO APYr OT Apyra.
Mogaynb 3aperncTpmpoBaH B [ocygapCTBEHHOM peecTpe CPpeacTB N3MEPEHUN.
Ceupetenbcteo OC.C.34.158.A Ne 75880 ot 10.12.2019.

Mogaynb BbinyckaeTcsa cornacHo TY 26.51.70-027-46526536-2019.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XapakTepucTUKn

XapakTepucTtuka

|

3HaueHue

MutaHue

Hanp;m(eHVle nMTaHnA

ot 10 oo 48 B (HomuHarnbHoe 24 B)

MoTpebnsemas MOLWHOCTbL (Npy NuTaHun 24 B),
He 6Gonee

4Bt

3awmTta ot nepenonioCcoBKN HANMpAXeHNA NNTaHnA

Ectb

MHTepdpencnl

WuTepderic obmeHa

CaBoeHHbIn Ethernet 10/100 Mbps

WHTepdenc koHpurypmposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbps

Modbus TCP;
MQTT;
MopaepxrMBaemble NPOTOKOSbI
SNMP;
NTP
Bepcusa npotokona IPv4
Bxoabl

KonunyecTBo aHanoroBbIX KaHarNoB N3MepPEHMS 8
PaspsgHocTb ALITM 16 6uT
Bpems onpoca ogHoro Bxoaa, He bonee*:

TC 0,9 cekyHa

TM v yHNpULUMPOBaHHLIE CUTHAMbBI MOCTOSAHHOIO

yHUpLMP 0,6 cekyHa

HanpsPKeHUs U ToKa
Mpenen oCHOBHOW NpMBEAEHHOM NOrPELUHOCTU Npwn
N3MepEeHNN:;

T +0,5%

TC 1 yHUPULNPOBAHHBLIX CUrHANOB NOCTOAHHOIO +0.25 %

HaMNPsHKeHUs 1 Toka e 7o
MakcumanbsHas gononHUTENbHAs NOrPELLHOCTb,
BbI3BaHHas BNNAHNEM 3IIEKTPOMArHUTHbLIX MOMeEX, 10,25 %

He Gonee

[ononHuTenbHasi NOrpeLIHOCTb, Bbl3BaHHas
N3MEeHEHNEM TeMrepaTypbl OKpYKatoLLen cpeabl,
Ha kaxable 10 rpagycos, He Gonee

0,2 npegena gonyckaemMon OCHOBHOM NpyBeaeHHON
MOrpeLlHOCTUN N3MEpPEHNS

COFIpOTl/IBﬂeH ne BCTPOEHHOIO TOKOU3MepPUTEribHOIo

pesucTopa 510m
Flash-namsaTtb (apxuB)

MakcumanbHbIn pasmep arina apxuea 2 kb

MakcnmanbsHoe KonmMyecTBO hannos apxmea 1000

MuHUManbHbIM Nepuog 3anncu apxmsea 10 cekyHp

Yachbl peanbHOro BpeMeHu

MorpelHOCTL Xoa4a YacoB, He Bonee:

npu Temnepatype nntoc 25 °C
npu Temnepatype muHyc 40 °C

3 cekyHAbl B CyTKU
10 cekyHA B CyTKU

Twun nutanmsa

Batapesa CR2032

Bpemsi paboTbl 6aTapeu

6 net

O6wue napamMmeTpbl

[abaputHble pasmepsbl

(42 x 124 x 83) +1 MM




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

XapakTepucTuka 3Ha4vyeHue
CTteneHb 3aLUmTbl KOpnyca IP20
CpepnHuii cpok cryobI** 12 ner
Macca, He 6onee 0,4 kr

IIl NPUMEYAHUE

* Onpoc BXOQoB NpoUCXoauT nocregoBaTensHo. Hanpumep, onpoc ABYX BXOAOB 3aiMET BpeMs,
paBHOe cyMme onpocoBs Bxoaa 1 u Bxoga 2.
** Kpome anemeHTa nuTaHus 4acoB peanbHOro BPEMEHM.

Ta6nuua 2.2 — [laTumkn u BXOAHble CUrHanbI

) § i:ﬁ:‘;ﬂﬁ Mpenen OCHOBl-!oﬁ
JaT4yuk nnu BXogHOM curHan [Anana3oH namepeHun MMaguero :};t:::ﬂf:;g:
paspsga
Tepmonpeo6pasoBaTtenu conpotuBneHusi no FOCT 6651-2009
Cu 50 (a =0,00426 °C-1)* -50...+200 °C
50M (a = 0,00428 °C-1) -180...+200 °C
Pt 50 (a =0,00385 °C-1) —-200...+850 °C
50M (a = 0,00391 °C-1) —-200...+850 °C
Cu 100 (a = 0,00426 °C-1)* —50...4+200 °C
100M (a = 0,00428 °C-1) —180...+200 °C
Pt 100 (a = 0,00385 °C-1) —200...+850 °C
100 (a = 0,00391 °C-1) —-200...+850 °C
Ni 100 (a = 0,00617 °C-1) —60...+180 °C
Pt 500 (a = 0,00385 °C-1) —-200...+850 °C 0.1°C £0.,25 %
5000 (a = 0,00391 °C-1) —200...+850 °C
Cu 500 (a =0,00426 °C-1)* —50...+200 °C
500M (a=0,00428 °C-1) —180...+200 °C
Ni500 (a = 0,00617 °C-1) —60...+180 °C
Cu 1000 (a =0,00426 °C-1) -50...+200 °C
1000M (a = 0,00428 °C-1)* -180...+200 °C
Pt 1000 (a = 0,00385 °C-1) —200...+850 °C
10000M (a = 0,00391 °C-1) —200...+850 °C
Ni 1000 (a = 0,00617 °C-1) —60...+180 °C
TCMrp. 23 -50...+200 °C
TepMoaneKkTpuieckue npeobpasoBatenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C
TXKK (J) —200...+1200 °C
THH (N) —200...+1300 °C
TXA (K) —200...+1360 °C
THAM (S) -50...+1750 °C
T (R) -50...+1750 °C 0,1°C +0,5%
TMK (T) —250...+400 °C
TNP (B) +200...+1800 °C
TBP (A-1) 0...+2500 °C
TBP (A-2) 0...+1800 °C
TBP (A-3) 0...+1800 °C




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHne Tabnuubl 2.2

3HauyeHue n o
3 5 enMHNLIB! peaen ocHoBHoW
[aTuyvK nnm BxogHow curHan [dnana3oH namepeHun MITAZWIero npuBegeHHOMN
paspsaa NOrpeLwwHocTn
YHudmumpoBaHHble curHansi no FOCT 26.011-80
-1..+1B 0...100 %
0..5mA 0...100 %
0,1 % 10,25 %
0..20 MA 0..100 % ° °
4..20 mA 0...100 %
CurHan NnoCTOAHHOro HanpsXXeHusi
—-50...+50 mB 0...100 % 0,1% +0,25 %
CurHanbl pe3aucTMBHOro TMna
o1 0...2 KOm o
£0,25
o1 0...5 kOm 0...100 % 1
NMPUMEYAHUE
El * B Pecnybnuke Benapycb nHdgopmaums HOCUT CNpaBOYHbIA XapakTep.

2.2 N3onsauumsa y3nos moayns

Cxema ranbBaHW4YeCKM W3O0NUPOBAHHbLIX Y3MOB W MNPOYHOCTL ranbBaHNMYeCcKOW W30NAuMM MpuBedeHa Ha
pucyHke 2.1.

Al1...Al8 USB Ethernet

O

A [ ] 1000B

1800 B

oom ]

OcHoBHas wusonauua (O) — usonsuusa, npuMeHsiemass Ang 4vacter obopyaoBaHUSA, HaxoQsALMXCs nog

PucyHok 2.1 — U3onsauumsa y3nos moayns

HanpsaXeHunewm, c uernbto obecneveHuns 3awmTbl OT nopaxeHua aN1eKTpu4eCKUM TOKOM.

HdononHutenbHas usonauua ([l) — He3aBucumas mnsonAuMs, npuMeHsiemas B AOMOMHEHUE K OCHOBHOW
n3onauMM Ans TOoro, YToObl rapaHTMPOBaTh 3aLUMTY OT NOPaXeHWs 3NEKTPUYECKMM TOKOM B Criydae oTkasa
OCHOBHOW U30MnALnK.

@ NPEAYNPEXOEHUE
3HayeHne NPOYHOCTY U30NALMM YKa3aHo AN UCMbITAHWI NPU HOPMaribHbIX KMMMaTU4eCKMX YCOBUSX,
Bpems Bo3gencteuda — 1 muHyTta no FOCT IEC 61131-2.

2.3 YcnoBusa akcnnyatauum

Moaynb oTBeyaeT TpeboBaHMAM MO YCTONYMBOCTU K BO3AENCTBMIO MOMEX B COOTBETCTBUN C
[OCT IEC 61131-2-2012. Mo ypoBHKO u3nNydYeHUs paguornomex (MoMexo3MMCCUU) MOAYrMb COOTBETCTBYET
Hopmawm, yctaHoBrneHHbsiM [OCT IEC 61000-6-3-2016.

Paboune ycnosus akcnnyaTtauum:
* TeMnepartypa okpyatoLero Bozayxa ot muHyc 40 go nntoc 55 °C;
* OTHOCUTENbHas BNaxHOCTb Bo3ayxa oT 10 % fo 95 % (6e3 koHgeHcaumu Bnarm);

10



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

* atmocdepHoe aasneHune ot 84 oo 106,7 kla;
* 3aKpbITble B3pbliBOOE30MNacHbIe NOMeLLeHUs 6e3 arpeccrBHBLIX MApOB Y rasos;
 ponyctumas cteneHb 3arpasHeHms 2 no FOCT IEC 61131-2-2012.

HopmankeHble ycnoBus akcnnyatauum:
* TeMnepaTtypa okpyxatoLero Bozayxa ot nnoc 15 go nntoc 25 °C;
* OTHOCUTENbHas BNaxHocTb Bo3ayxa oT 30 % fo 80 % (6e3 koHaeHcaumu Bnaru);

Mo ycToMuMBOCTHN K MEXaGHNYECKMM BO3ENCTBUSAM BO BpeMsi KCrryataLuum Mogyrb COOTBETCTBYET
MOCT IEC 61131-2-2012.

Mo ycTOM4MBOCTM K KNMMATUYECKUM BO3OENCTBUSIM BO BPEMS IKCnyaTauum Moayfb COOTBETCTBYET
FOCT 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.
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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 J USB Device
ﬂiﬁi
1 | CepsucHas

KHOMKa
Al1-1

A-R
Al1-2

Al2-1
AR

A2-2
Al3-1

A-R
AI3-2

Al4-1
A-R

Al4-2
Al5-1

A-R
Al5-2

Al6-1
AR

AlB-2
Al7-1

A-R
Al7-2

Alg-1
AR i

A8-2

O I I W]

PucyHok 5.1 — HazHayeHune KOHTaKTOB KNneMMHUKa

HavmeHoBaHMue KnemMmbl

HasHauyeHune

Al1-1, Al1-2 — Al8-1, AI8-2

AHanoroBssle Bxoabl Al1 — Al8

Al-R

O06LWmMe TOYKN aHanoroBbIX BXOA0B

14




5 MopgkntoyeHne

5.3 HaszHayeHue pasbemoB

PasbeMbl MHTEPdENCoB 1 NMTaHNA MOGYNSA NPUBEAEHbI HA PUCYHKe 5.2.

Pasbem g
MOAK/OYEHNS
MUTaHUS

o

/248
——‘ . + o
0
@ <o
o <
<o
93 Pasbembl ans
O NoAKIOYEHNS
o ™ kabens Ethernet
1\ Ethernet 2

S

[]

(1’ y Ethernet 1
L

PucyHok 5.2 — Pasbembl moayns

5.4 NMutaHue

BHUMAHME
Vi ” \ | PekoMeHayeTCcs NPUMEHSATb UCTOYHUK NUTaHUS C TOKOM Harpysku He 6onee 8 A.

BHUMAHME
OnvHa kabens nuTaHus He gormkHa npeebiwaTtb 30 M.

VAN

\ W75\

PucyHok 5.3 — HasHa4yeHMe KOHTaKTOB NUTaHUA

15



5 MopgkntoyeHne

BHUMAHUE

A Vcnonb3oBaHre NCTOYHUKOB NUTaHUS 6e3 NoTeHUnanbHoOM pa3esi3kv nunu ¢ 6asoBow (OCHOBHON)
n3onsiumen uenemn HU3KOro HanpshkeHUs OT NIMHUIA MEPEMEHHOMO TOKa MOXET NPUBECTU K NOSBIIEHUIO
OnacHbIX HaNpPsKeHU B Lensx.

5.5 MNopknrovyeHne K BXxogam
5.5.1 O6wme cBegeHUun

BxogHble namepuTternbHble YCTPONCTBA B MOAYyIe SABNATCA YHUBEPCANbHbLIMY, T.€. K HUM MOXHO NOoaKnoYaTh
nobble nepsBuYHble nNpeobpasoBateny (4aTyMKM) U YHUDULMPOBAHHbLIE CUrHanbl U3 MNEPEYMCrEHHbIX B
Tabnuue 2.2. K BxogaM MOZynsi MOXHO MNOAKMOYUTL OQHOBPEMEHHO AaTYMKU pasHbIX TUMOB B MHOObLIX

co4vyeTaHunudax.

® NPEAYNPEXOEHUE

[nsa 3awuTbl BXOAHBIX Lienein Moayrsi OT BO3MOXHOro npobos 3apsgaMm ctaTuieckoro
3MEeKTPUYECTBA, HAKOMMEHHOIO Ha NMHUAX CBA3M «MOAYIb — AaTYMK», Nepes NOAKITHYEHNEM K
KNEMMHWKY MOAYNS UX XUNbl cregyeT Ha 1—-2 ceKyHAbl COEAUHNUTL C BUHTOM (DYHKLMOHANbLHOMO
3asemnenuns (FE) wuTa.

Bo Bpems npoBepku UCMPaBHOCTU AaTyuMKa W FIMHUKW CBA3U cnegyeT OTKIYUTbL MOAYMb OT CeTU NUTaHUuS.
UTto6bI M3bexaTthb BbIxoda MOAyNs U3 CTPOs Npu «NPO3BOHKE» CBA3EN crieyeT UCMNOoMNb30BaTh N3MEPUTENbHbIE
YCTPOWCTBA C HanpsbkeHnem nutaHna He 6onee 4,5 B. [Ina G6onee BbICOKMX HaMpsKEHWA MUTAHUS 9TUX
YCTPOWCTB OTKIMIOYEHME AaTuuKa oT Moaynsi obs3aTensHo.

MapaMeTpbl NMMHUM coeauHeHUa Moayns ¢ AaT4YMKOM NpuBeaeHbl B Tabnuue 5.1.

Tabnuua 5.1 — MNapameTpbl NMHUK CBA3M MOAYNSA C AaTYNKaMKU

OnuHa ConpoTtuBneHue
Twun paTumka FIUHUA, M, nuHuu, Om, AcnonHeHne nuHun
He 6onee He Gonee
TpexnpoBoaHas, NpoBoAa paBHOM
TC 100 15 PEXNPOBOA posona p
ONWHBI N ceveHuns
TepMOoaneKkTpoaHbI kabenb
1) y
T 20 100 (komMneHCcaLNOHHbIN)
YHUDULMPOBAHHbIN CUTHAS
CUNbl TOKA NOCTOSIHHOIO 100 100 [ByxnpoBogHas
HanpsikeHne
YHUDULMPOBAHHbIN CUTHAS
HanNpsPKEHUSA NOCTOSAHHOIO TOKA 100 S0 HsyxnposoaHas
Cwurnan conpoTmBneHus 10 5 [ByxnpoBogHas

1) [lonyckaeTcsa conpoTuBrieHne nuHumn 6onee 100 Om Npu HaNMuYuKM B LEeNy UCTOYHUKA NMUTaHNS
L0CTaTOYHOrO HanpsHKeHns

NMPUMEYAHUE

El Bpems onpoca Bxofa 3aBuUCuT OT Tuna gatyuka (cMm. Tabnuuy 2.1). Onpoc BXogoB nponcxoanT
nocriegoBatesnbHo. Hanpumep, onpoc AByx BXO40B 3alMET BPeEMS, paBHOE CyMMe OMpocoB Bxoda 1 1
BXxoaa 2.

5.5.2 NopgknoyeHne TepmonpeobpasoBaTesisi CONPOTUBIIEHUSA

BobixogHble napameTpbl TC onpegenstotes nx HCX B cooteetctaum ¢ FOCT 6651.
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5 MopgkntoyeHne

TC Al-R

t°C Rw =51 Om

7T AIX-1

AIX-2 4«/J

DIP-nepekniovaTenb
pa3oMkHyT (nornoxeHue 0)

PucyHok 5.4 — Cxema nogkntoyeHuss TC no TpexnpoBOAHOM cxeme

UTobbl n3bexaTb BAUSHUS CONPOTUBNEHUA COEAWHUTENbHbLIX MNPOBOAOB Ha pesynbTaTbl U3MepeHus
Temneparypbl, NOAKMOYEHNE AaTuMKa K MOAYII0 crieqyeT NPpOM3BOAMTL MO TPEXMPOBOAHOM cxeme. [pu Takon
cxeme K ogHomy u3 BbiBogoB TC nogknoyaoTcst 04HOBPEMEHHO [iBa NPOBOAA, COEAMHSIOLLMX €r0 C MOAYNeM,
a K [OpyroMy BbiBOAY — TpPeTUN coeanHUTENbHbIM npoBod. [ns nomHOM KOMMEeHcauuMu BIMSHUS
COEOUNHUTENbHBLIX MPOBOAOB Ha pe3ynbTaTbl M3MEPEHUN HeOoOXoOMMO, YTOOblI MX COMPOTUBIIEHUS Gbinu
paBHbI ApYr ApYyry (4OCTaTOYHO MCMNOMNb30BaTh OAMHAKOBbLIE MPOBOAA PABHOW ASNHBI).

5.5.3 NMogkniovyeHne TepMO3rieKTPUYECKoro npeobpasoBarens

HCX Tepmonap pasnuyHbix Tunos B cootseTcTBum ¢ FOCT P 8.585.

NPEOAYNPEXOEHUE

@ Ana paboTbl ¢ MoAynem MOryT 6biTb UCMOMb30BaHbI TONBKO TepMONaphbl C U30NMPOBaHHLIMU U
He3aseMreHHbIMU PaBGounMMK cnasiMu, Tak Kak oTpuLaTenbHbIe BbIBOAbI UX CBOGOAHbLIX KOHLIOB
o6beanHeHbl Mexay coboli Ha Bxode Moayrnsi.

Ecnu nopgknioveHne cBoboaHbIX KoHUOB TI HemnocpeacTBEHHO K KOHTakTamM MOAyMNs HEeBO3MOXHO, TO
coeguHeHue TI ¢ MoayneM HeoBGXoAMMO BbIMOMHATL C MOMOLLBH0 KOMMNEHCALMOHHBIX TEPMO3MEKTPOAHbIX
npoBodOB uNKU kabenen ¢ obsAsaTenbHbIM COGMIOOEHUEM MOMAPHOCTM WX BKMOYeHUs. McnonbsosaHue
TEPMO3NEKTPOAHbIX Kabenei No3BonseT yBenuuUTb ANUHY NPOBOAHWKOB TepMonapbl U «MNepeHecTu» ee
cBO6OOHbIE KOHLIbI K KTEMMHUKY MOZYIS.

Al-R

TN Rw =51 Om
pabouunin — AIX-1

cnan — I J
2 OAX-2 ——

DIP-nepekntoyarens

aaTunk I pa3oMKHYT (nonoxexue 0)
Temnepatypbl =
XOMOAHOrOo cnas

PucyHok 5.5 — Cxema nogkntoyeHus TI1

[ns KOPPEKTHOro BbIYMCIIEHUS MapaMeTPOB B CXeMe NpedycMoTpeHa aBToMaTuyeckas KoppekLuusi mokasaHuii
Moayssi o TemnepaType Xono4Horo crnas. TemnepaTypy X0ro4HOMo crasi U3MepsieT A4aT4uK, PacrionoXeHHbIN
Ha nnate moayns. Moaynb MMeeT Tpu BCTPOEHHbIX AaT4MKa XONoA4HOro crasi.

ABTOMaTMyeckasl Koppekuus obecneumBaeT npaBuIlbHble MOKa3aHUs MoAyns B Crydae W3MeEHeHUs
TemnepaTypbl OKpyXatoLen ero cpepi.
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5 MopgkntoyeHne

5.5.4 NMopkniovyeHne aKTUBHOrO AaTyMKa € BbIXOAHbIM CUTHANoOM HanpsXeHusda NOCTOAHHOIO ToOKka nnu

CUIbl TOKa NOCTOAHHOIO Hanpsi>KeHns

[NnTaHne akTMBHbLIX 4ATYNKOB OOMKHO OCYyLLEeCTBNATbCA OT BHELIHEero ©rnoka nuTaHus.

MNogkntodaTtb akTUBHLIE npeo6pasoBaTen|/| C BbIXOAHbIM CUTHarNIomM B BUae NOCTOAHHOIO Hanps>XeHnA

(=1...+1 B n =50...+50 mB) 1 cunbl Toka noctositHHoro HanpsbkeHus (0...5 mMA, 0...20 MA n 4...20 MA) MOXHO

HenocpeacTBe€HHO K BXOAHbIM KOHTakTaM MoaynA.

Un
+ | L
| |
Al-R
Ru = 51 Om
+ - =1 AIX-1
ouT — AX-2 ———
Ttk DIP-nepexniouatens

Pa3oMKHyYT (nonoxexue 0)

PucyHok 5.6 — Cxema noaknoyeHUA JaT4MKoOB ¢ YHUPULUPOBAHHbLIM BbIXOAHLIMU CUrHanamu
NOCTOAHHOro HanpsikeHus —50...+50 mB u —1...+1 B no TpexnpoBogHOM cxeme

Un
+ | L=
K Al-R
Ruw =51 Om
[ 1
— AIX-1 S
+ -
- — AIX-2
DIP-nepekntoyatenb
Oatuuk 3aMKHYT (nonoxeHune 1)

PucyHok 5.7 — Cxema nogknto4yeHUs JaT4MKOB C YHU(PULMPOBaAHHbIM BbIXOAHLIM CUTHANOM CUlbl
TOKa NOCTOSHHOIo HanpsikeHus 4...20 mA no AByXNPOBOAHOW cxeMe

un
+ I =
Al-R
+ - AIX-1
ouT AIX-2
Jlatunk

Rw =51 Om

DIP-nepekntouarens
3aMKHYT (nonoxenue 1)

PucyHok 5.8 — Cxema nogkno4yeHUs JaT4MKOB C YHU(ULMPOBaHHbIM BbIXOAHLIM CUTHANoOM CUllbl
TOKa NOCTOSAHHOro HanpsikeHus 0...5 MA n 0...20 MA no TpexnpoBOAHOMN CXemMe

NPEAYNPEXOEHUE

O
VAN

BHUMAHUE

18

B cnyyae vcnonb3oBaHUs akTUBHbIX 4aTYUKOB criedyeT UMETb B BUAY, YTO «MUHYCOBbIE» BbIBOAbI UX
BbIXOAHbIX CUrHaNoOB B MoZyrne obbeanHeHbl Mexay coboi.

[ns nogknioyYeHnsa akTMBHOIO TOKOBOMO AaTyuka cneayert NoAaKnioYnTb BCTPOEHHbIN
TOKOM3MepUTENbHbIN pe3ncTop HomuHanom 51 Om. [inga atoro Ha 6okoBON rpaHu Moayns criegyet
yctaHoBuTb DIP-nepeknioyatens COOTBETCTBYIOLLErO KaHana B nonoxexue 1.



5 MopgkntoyeHne

ONOUAWN =
KAHAIbI

N i} |||

o

PucyHok 5.9 — DIP-nepekntoyaTenu Ha kopnyce MoAayns Ans NOAKMIOYeHUs1 pe3ancTtopos

@ NPEAYNPEXOEHNE

Ecnu DIP-nepekntoyatenu byayT HaxoguTbes B MONOXeHun 1 BO BpeMsi UCNONb30BaHNS OATUYMKOB,
OTINYHBIX OT TOKOBbIX, TO 3Ha4YeHWs ByayT oTobpaaTbCA HEKOPPEKTHO.

19



5 MopgkntoyeHne

5.5.5 NMopgkniovyeHne gaTymka peaMcTMBHONO Tuna

Moaynb o6pabaTbiBaeT curHasibl 4aTYMKOB PE3UCTUBHOIO TNa ¢ conpoTuenernnem 0...2 KOM nnu 0...5 kOwm.

Al-R

~ﬁ— AX-1

AIX-2 4«/J

DIP-nepekntoyatens
pasoMKHyT (nonoxeHue 0)

Rw =51 Om

PucyHok 5.10 — Cxema noakntoveHUs AaT4ymkoB peauctuBHoro Tuna 0...2 kOm unu 0...5 KOm
5.5.6 AuckpeTHbIN gaTyuK TUNa «Cyxom KOHTaKT»
Kaxgbln aHanoroBbii Bxo4 npubopa MOXeT ObiTb WUCNONb30BaH AN MOAKMYEHUMS ABYX AUCKPETHbIX

AaT4nKoB TUNa «CyXOI7I KOHTaKkT». B kayecTBe gartumkos MOryT BbICTYyNaTb BbIKIKO4YaTesN N, KHOMKU, KOHTAKTHbIE

rpynnbl pene n . O.

AIX-2
Al-R
AlX-1

K1 R1
K2 R2

PucyHok 5.11 — CxemMa nogKnoyYeHUs1 AUCKPETHbIX A4aTYMKOB TUMNA «CYXOW KOHTaKT»

B KkayecTBe LWYHTMPYIOLWMX COMPOTUBIIEHUA MOXHO MWCMONb3oBaTh fobble Pe3ncTopbl C OAWHAKOBbLIM
HoMuHanom B gmnanasoHe ot 200 go 3000 Om.

Bo Bpemsa onpoca gartymka Tuna «CyxOW KOHTaKT» ero COCTOsIHME onucbiBaeTcs uenbiM ynucnom ot 0 go 3.
PacwudpoBka aTux yncen npueegeHa B Tabnumue Huxe:

Tabnuua 5.2 — PacwuuncpoBka 3Ha4eHMI JaT4YMKa TMNA «CYyXOW KOHTaKT»

3HayeHue paTyuka CocTosiHne KoHTakTa 1 CocTosiHMe KOHTaKTa 2
0 Pa3omkHyT Pa3omkHyT
1 PazomMkHyT 3amKHyT
2 3aMKHyT Pa3oMkHyT
3 3aMKHyT 3aMKHyT

5.6 MoakntoyeHne no uHtepdency Ethernet

Ons nogkniodeHns mogyns k cetu Ethernet MoxHoO ncnonb3oBaTh cneayoLLmMe CXembi:

*» «3Be3nay (pucyHok 5.12);

* «Jenoukar/«Daisy-chain» (pucyHok 5.13).
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5 MopgkntoyeHne

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

MacTtep cetu

PucyHok 5.12 — lNoakntoyeHne no cxeme «3Be3na»

@ NPEQYNPEXOEHUE
1. MakcumanbHasa gnuHa nuHuni ceasm — 100 m.
2. MNopakrntoveHne BO3MOXHO k ntobomy nopty Ethernet mogyns.
3. HesapencTteoBaHHbIN Ethernet-nopt cneayeT 3akpbITb 3arnyLLKON.

Ina nogkntoyeHust no cxeme «Llenoyka» cnegyet ncnonb3oBatb 06a Ethernet-nopra moayns. Ecnu mogynb
BblLLEN U3 CTPOS UMW OTKMOYMIOCL NUTaHue, To AaHHble GyayT nepedaBaTbcs ¢ nopta 1 Ha nopT 2 6es
pa3pbiBa CBA3W.

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.13 — MNoakntoyeHue no cxeme «Llenoyka»

@ NPEAYNPEXOEHUE

1. MakcmmarnbHas AnvHa fMHUK CBSA3K MeXay ABYMSI COCEAHUMM aKTUBHLIMW YCTPOMUCTBaMU NpK
noakmnoyeHnn no cxeme «Llenoyvka» pgomkHa 6biTe He 6onee 100 m.

2. [lonyckaeTtcsa cMexHasa cxema NogKItoyYeHus.
3. HesapgencteoBaHHbI Ethernet-nopt cnefyert 3akpbiTb 3arnyLUKON.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6 YcTpoucTBO M NpUHUMN paboTbl

6.1 MpwuHuMn pa6oTbl

MO,D,yJ'Ib nepegaet B CETb AaHHbIE O COCTOAHUM BXOO0B MNMpw 3anpoce oT MaCTepa.

B kauectBe MacTepa ceT MOXXHO UCMONb30BaTh:
* [1K;
* MJ1K;
* NaHenb oneparopa;

* yoaneHHbI 0bnadHbIv cepBuc.

CurHan c patuuka, msmepsioero uandeckun napameTp obwbekTa (Temneparypy, AaBneHwe u T. Nn.),
noctynaetr B MOOyNMb B pes3ynbrate MOCrefoBaTeNbHOro onpoca [AaTyukoB. [lonyveHHbI  curHan
npeobpasyetcsa no gaHHseiM HCX B LmdpoBble 3Ha4eHns. B npouecce 06paboTkn CUrHanoB OCyLLECTBAETCA
nx cpmnbTpauus OT MOMEX U KOPPEKLMS NOKa3aHUn B COOTBETCTBUN C 3afaHHbIMU NapamMeTpamu.

Onpoc patuMkoB M o06paboTka WX CUrHaNoB WU3MEPUTENbHBIM  YCTPOWCTBOM  OCYLLECTBNSETCS
nocrnenoBaTenbHO Mo 3aMKHYTOMY LIMKITY.

6.2 UHnaukauma n ynpasneHune

Ha nuueBor naHenu moayns pacnonoXeHbl ANeMeHTbl MHAMKaLmKn, cM. Tabnuuy 6.1.

UBEH

MB210-101

Eth 1
Eth 2

B>

0 NGO ON -

Al

]

PucyHok 6.1 — JlnueBas naHenb moayns

B HWXHEN YacTu NuueBon NaHenn pacnonoxeHo none «IP».
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6 YCTpPONCTBO U NpMHLUMN paboThl

NPEAYNPEXOEHUE

)

HaKIemnke.

Tabnuua 6.1 — HasHayeHne MHauKaUuum

Mone «IP» npeaHasHavyeHo anga HaHeceHus IP-agpeca Mmoaynsa TOHKMM Mapkepom Unm Ha GymaskHowm

UnagukaTop

CocTosiHMe nHgm KaTopa

HasHauyeHue

Mutanne O (3eneHblin)

He cBeTtutCH

lMNTaHne BbIKNIOYEHO

CeeTtutcsa

HanpsikeHne nuTaHna moayns
noaaHo

Eth 1 (seneHbin)

He cBeTtutcs

Kabernb He noakntoyeH

Mwraet

MNepenava gaHHbIX Mo NopTy 1
Ethernet

Eth 2 (3eneHbin)

He cBetutcsa

Kabenb He noaksito4yeH

Mwraet

Mepenayva gaHHbIX NO NOpPTY 2
Ethernet

ABapus A (kpacHbIin)*

He cBetutcs

C6ou oTcyTCTBYHOT

CBeTuTCcAa NOCTOAHHO

C6o11 ocHOBHOrO NpunoxeHns w/
nnn KoHdUrypauum

BkntoyaeTcst oguH pas B age
cekyHAbl (BkntoyaeTcst Ha 100 mc)

Heobxogmma 3ameHa 6atapen
NUTaHUsl YacoB (HanpsiXkeHne
batapeu Huxe 2 B)

Bkrovaetcs ABa pasa B cekyHay
(BkrtovaeTcs Ha 100 mc yepes
nay3y 400 mc)

Cpabotan Tanm-ayT nepexoga

B 6esonacHoe cocTosHue
(oTcyTCTBYHOT 3anpockl OT MacTepa
cetn no npotokony Modbus TCP)

Bkntoyaetca Ha 900 mc yepes
naysy 100 mc

AnnapaTHbIn cbon nepudepum
(Flash, RTC, Ethernet Switch)

NHamkaTopbl COCTOSIHMS BXOAOB
(3eneHbli/kpacHbI/oOpaHXeBbIN)

CBeTuTcs 3eneHbim

Bxop Bknto4eH

He cBeTtutcs

Bxop oTknto4yeH

BbikntoyaeTcsa Ha KOpoTKoe Bpems

M3amepeHue Ha Bxoge™*™

CeeTutcs OpaHXeBbiM

Hekputnyeckasa owmnbka exoga™™

CeeTutcs KpaCHbIM

KpuTtnyeckas owmnbka Bxoga**

|II NMPUMEYHAHUE

*"TpuopunTeTbl UHAMKaUMK cBeToamoda «ABapusi» OT OONbLUEro K MEHbLUEMY: annapaTtHbI coon,

nporpaMmMHble owmnbKN, 6e3onacHbIN pexnMm, ypoBeHb 3apsaa 6atapen.

**CM. Tabnmuy 6.11.

Mo nyueBor NaHernbo PacnonoXeHbl KNEMMHUKU U CEPBUCHAs KHOMKa (PUCYHOK 5.1).

CepBMCHaFI KHOMKa npegHasHa4yeHa OAnA BbINOJIHEHNA CleaAyrounx q)yHKLI,I/Il‘/‘IZ

* BOCCTaAHOBJIEHWS 3aBOACKUX HacTpoek (pasgen 7.10);

* ycTaHoBku IP-agpeca (pasgen 7.4);

* 0OHOBNEHWSI BCTPOEHHOTO NporpaMmHoro obecneveHus (pasgen 7.8).

6.3 Yacbl peanbHOro BpeMeHu

B moayne ectb BCTpoeHHble Yackl peanbHoro Bpemeru (RTC). OHu paboTtatoT oT cobcTBEHHOTO GaTtapenHoro

MNCTOYHMKA NUTaHUA.

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

ncnonb3yeTca ana 3anmcu B apxme.

MNogpo6Hee 0 HacCTpoKKe YacoB peanbHOro BpeMeHn cMm. pasagen 7.9.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6.4 3anucb apxmBa

B Moaynb BcTpoeHa dnelw-namath (flash), pasmeveHHasa nog dannosyto cuctemy ¢ wmudposaHmemM annos.
Anroput™m wwncppoBaHns — Data Encryption Standard (DES) B pexume cuenneHus Orokos
wudpotekcta (CBC). B kayectBe knwouda wcnonb3yetcsi cTpoka superkey. BekTtop uvHuUmanusaumm
reHepupyeTca ¢ NoMoOLblo Xel-pyHKUMKU (CM. npunoxeHune A ). AprymeHTOM (yHKUUN SIBNSETCS Naporib,
3agaHHbI B [10 Owen Configurator. B koHuUe danna coxpaHsieTca KOHTPOIbHasi CyMma, paccynmTaHHasi no
anroputmy CRC32 (KoHTpornbHas cymma Takke LMdpupyeTtcs).

ApxvB MOpgyns COXpaHsieTcs B BUae Habopa dannos. Nepron apxuBauun, orpaHUY4eHne Ha pasmep OOHOro
Ganna M mx konuyecTtBo 3agaerca nonb3oBatenem B 10 Owen Configurator. Ecnn apxuB NOMHOCTLIO
3anoriHeH, TO AaHHbIE Nepe3anncbiBaloTCH, HauMHasA C cCamblX CTapbiX AaHHbIX CaMOro CTaporo danna.

dann apxvmBa coctouT M3 Habopa 3anucen. 3anucu pasgeneHsl cumBoramu nepeHoca ctpoku (0xOAOD).
Kaxxgas 3anucb COOTBETCTBYET OAHOMY MapaMeTpy M COCTOUT U3 Mnoreid, pasgeneHHbiXx CMMBOSIOM «;» (6e3
KaBbluek). PopmaT 3anucu NnpmMBeaeH B Tabnmue HuXe.

Tabnuua 6.2 — Popmar 3anucu B hane apxmea

MapameTp Tun Paamep KommeHTapuin
MeTka BpeMeHU Binary data 4 6anTa B cekyHgax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Crpoka 1 6anT CwumBon «;» (6e3 kaBblvek)
YHUKanbHbI B Buae ctpoku us HEX-cumBonos ¢ BegyLmmu
ngeHTndukaTop CTtpoka 8 Gant HVASIMA
napameTtpa (UID) y
Pasgenutensb Ctpoka 1 GanT CumBon «;» (6e3 KaBblYeK)

3aBUCKUT OT B Buge ctpoku ns HEX-cnumeonos ¢ BegyLLMmu

3Ha4yeHune napameTpa Ctpoka napameTpa HynSIMIN

Pasgenutenb Ctpoka 1 GanT CumBon «;» (6e3 KaBbl4eK)
1 — 3Ha4YeHWe napameTpa KOpPpeKTHO, O — 3HaYeHne
Crartyc napametpa | Binary data 1 6anT napameTpa HEKOPPEKTHO 1 ero ganbHenwas
obpaboTka He pekomeHaoBaHa
lMepeHoc cTpokM Binary data 2 GawTa \n\r (0xOAO0D)
Mpumep

PacwundpoBaHHas 3anuch:

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. [inga nony4vyeHus gatbl n BpeMmeHu B hopmate UnixTime
cnenyet U3MeHUTb NOPSAoK 6anT Ha NPOTUBOMOSOXHbLIA U 06ABUTL KOHCTAHTY-CMELLeHne (Y1Cno
cekyHg mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D 18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 mnionsa 2019 r., 10:09:31);

0x3B — pasgenurens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuKanbHbIV MaeHTUdKKaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHune napameTpa (00000001);

0x31 — ctaTyc napameTpa (1 — 3HaYeHne napameTpa KOPPEKTHO);

0x0A 0x0D — c1MBOIbl NEPEHOCA CTPOKM.
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6 YCTpPONCTBO U NpMHLUMN paboThl

Mpunbop durKcMpyeT BpeMsi B apXMBHBIX dhannax no BCTPOEHHbIM YacaM peanbHOro BpEMEHU. Takke MOXHO
3afaTb 4YacoBOW Mosic, KoTopbi ByaeT cumthiBatbcd OwenCloud vnu BHewHum 10O. 3anucek BO hnelw-
namate (flash) npoucxoguT ¢ onpepeneHHoV 4acToTOW, paccyYMTaHHOW Takum obpasom, 4Tobbl pecypca
dnew-namsaTu (flash) npubopa xBatuno Ha cpok He meHee 10 neT paboTbl.

[ns yteHna apxmBa MOXXHO UCMNOJb30BaTb:

* 0bnayHbIit cepeuc OwenCloud (aBToMaTnyeckoe YTeHue B Criyyae NnoTepu 1 AanbHenLwero
BOCCTaHOBIIEHUS CBA3K);

* 10 Owen Configurator (Hanpumep, Ans py4HOro aHanusa);

* O nonk3osaTens (¢ nomoupbto 20 dyHkuun Modbus).

Cnncok apxuBupyeMbix napameTpoB gocTyneH B Owen Configurator Ha Bknagke WUHdgopmaumsa o6
ycTpoucTie. [opsgok 3annucy napamMeTpoB B apxXvB COOTBETCTBYET NOPSIAKY MapamMeTpPOB Ha BKIagke.

ApxuB cuutbiBaetrcsa ¢ nomowbio 20 dyHkumm Modbus (0x14). OaHHas cdyHKuua BO3BpaLLaeT coaepkaHune
perncTpoB ¢harina namsaTy 1 NO3BOMSET C MOMOLLBI O4HOIO 3anpoca NPoYnTaTb O4HY UITM HECKOMBKO 3anuncemn
N3 OAHOr0 MMM HECKOSbKMX (hanoB.

B 3anpoce uteHus hanna gns Kaxkaon 3anmcu ykasblBaeTcs:
* TUN cCbiNkM — 1 6anT (QomkeH ObiTb paBeH 6);
* Homep charna — 2 6anTa;
* HayanbHbIM agpec permctpa BHyTpu danna — 2 6anTa;

* KONMYECTBO PErNCTPOB AN1A YTeHus — 2 banTa.

NMPUMEYAHUE

|I| Homep dhanna B 3anpoce no Modbus paccunTtbiBaetca kak 4096 + nopsiakoBbIN HOMepP dhanna.
MopsapgkoBas Hymepauus dannos Beaetca ¢ Hyns. MNapametp «llocnegHunin MHAEKC apxmBa» CoaepXuT
nopsaKkoBbIN HOMep dhavina apxvea, B KOTOPbIN NOCNEAHUI pa3 3anucbiBanuch JaHHbIE.

KonnyecTBo cunTbiBaeMblX PermcTpoB B 3anpoce AOMmKHO 6biTb nogobpaHo Takum obpasom, 4Tobbl AnvHa
OTBETa He MpeBbilWwana AonycTumyto anuHy naketa Modbus (256 6an).

Pa3smep cbanna apxvBa 3apaHee Hen3BeCTeH, MO3TOMY criefyeT CUYMTbIBaTb NMOPLMM AaHHbBIX C MOMOLLbLIO
oTAenbHbIX 3anpocoB. Ecnv B oTBeT Ha 3anpoc Oyger nonyvyeHo cooblleHne € KOOOM  OLMnGKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MOXHO caenaTb BbIBOA, YTO apeca perncTpoB B 3anpoce
HaxoOdaTcsl 3a npepenamu cparna. Ytobbl cumTaTh nocrnegHue faHHble ¢harina, TpebyeTcs yMeHbLUWTb
KOMNM4YecTBO PErMCTPOB B 3anpoce.

+ | [TIPUMEYAHUE
1 | |Ecrnu oTkniounTs nuTaHne Bo BpeMs 3an1cu AaHHbIX B apXMB, 3ar1ch MOXKET HE COXPaHNUTLCS.

6.5 PeXxuMbl oOMeHa AaHHbIMU

Mogaynb nogaepXuBaeT crneaylLme pexnmsl 06MeHa AaHHbIMM:

» 06bmeH ¢ Mactepom cetu no npotokony Modbus TCP (nopt 502) — go 4 ogHOBpPEMEHHbLIX COeaUHEHNIA
€ pasHbiMn MacTepamm ceTu;

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

» 0OMeH ¢ yganeHHbIM obnayHbiv ceperucom OwenCloud (Heobxoaum gocTyn B VIHTEPHET);
» 06meH no npotokony MQTT;

» 06meH no npoTokony SNMP.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6.5.1 BknioyeHne gaTt4ymka B CNUCOK onpoca

BkntoveHue noboro gatymka B CNMCOK onpoca npon3BognTcA aBToMaTU4eCK nocrne 3agaHna tna ero HCX B
napametpe «Tvn partyukar». Bo BpeMA YCTaHOBKM B MapamMeTpe «Tvn partymka» 3HadveHue «[aTyumk
OTKITHOYeH» 0aT4UK U3 CNNCKa onpoca UCKIK4YaeTca.

Ona kaxgoro Bxoga 3agaerca napametp «lMepuop onpocar. Nepuoa onpoca MoXeT ObiTb YCTaHOBMEH B
nHtepBane ot 0,6 go 10 cekyHg. Ecnu onpoc Bxoga He MOXeT ObiTb Mpou3BedeH C 3a4aHHOM
NepuoanyHOCTLIO (HanpuMep, ecnu Ha Bcex Bxodax 3ajaH nepwop onpoca 0,6 cekyHd), TO Moayrb
aBTOMAaTU4eCKM yBENMUYNBAET NEPUOA ONpoOca A0 HAUMEHbBLLETO BO3MOXHOTO.

B moayne npegycmoTpeH pexum «MakcumanbHom 3arpy3ku ALM». B atom pexume nepuog onpoca byget
aBTOMaTU4eCKM HAaCTPOEH HA MUHUMArbHbLIN BO3MOXHbIN Nepuog Ans COOTBETCTBYOLLIEro TUNa AaTyuka.

6.5.2 YcTaHOBKa Agnana3oHa usmepeHus

Bo Bpemsi paboTbl C aKkTMBHbIMKM NpeobpasoBaTensamu, BbIXOAHBIM CUrHaroM KOTOPbIX SIBMSIETCS
YHUULNPOBAHHbIV CUrHamn HanpshkeHUsl NMOCTOSIHHOTO TOKa WM CUMbl TOKa MOCTOSIHHOTO HanpshkeHus, B
mMogyfie rnpegycMoTpeHa BO3MOXHOCTb MaclUTabUpPOBaHWA LWKanbl M3MepeHusi. Tekylume BenuyvHbI
KOHTPONMPYEMbIX MapamMeTpPoB BbIYMCIAIOTCA C MOMOLLbI0 MaclITaGUPYHOLWMX 3Ha4YeHWn, 3agaBaeMmblxX
UHOMBMAYANbHO ONA KaXaoro Bxoda. Mcrnonb3oBaHne MacluTabupyoLmx 3HaveHnin No3sonseT otobpaxarb
KOHTpONnupyemble (u3nyeckne napameTpbl HEMOCPEACTBEHHO B edMHMUax WX usmepeHus (atmocdepax,
Kunonackansx, MmeTpax u T. a.).

Ons MaCLUTa6l/IpOBaHI/IFI LKarnbl UaMepeHund crneagyeT yCTaHOBUTb rpaHuLlbl nana3oHa NUSMepeHua:
* Ain.L — HWXHASA rpaHnua, COoTBETCTBYET MMHUMAlIbHOMY YPOBHIO BbIXOAHOIO CUrHarna gat4yuka,

* Ain.H — BEepXHAA rpaHnua, COoTBETCTBYET MakKCMMalibHOMY YPOBHK BbIXOAHOIO CUrHana gartyumka.

HanbHenwass obpaboTka cuUrHamoB [AaTyMka OCYLUECTBISIETCS B 3afaHHbIX eauHuUax M3MepeHust Mo
NNHENHOMY 3aKoHY (fpsamo ripornopyuoHansHomy rnpu Ain.H > Ain.L unu obpam+o rpornopyuoHansHOMy npu
Ain. H < Ain. L). PacyeT TeKywlero 3Ha4yeHUsi KOHTPONMPYEeMOro aT4yMKOM Mapamerpa MpoM3BOAUTCS MO
dopmyrne:

Ain.H — Ain.L)- —
IIpu Ain.H > Ain.L Il = Ain.L + (Ain in.L)-(Visx — Vi) (6.1)
(Vmakc — Vaun)

Ain.L — Ain.H)- _
Tpu Ain.H < Ain.L Ty = Ain.L — (Ain inH) (Vex — Vuun) 62)
(Vmakce — Vvun)

roe

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

Vix — TEKyLLee 3Ha4eHne BXOAHOIo CUrHana;

Viin, Vimax — MUHUMAIbHOE U MakCmarnbHOE 3Ha4eHMs1 BXO4HOMO CUrHana gartyuka no gaHHbIv
Tabnuupl 2.2 (MA, MB unu B);

Mysw — M3MepeHHOe MoayrneM 3HayeHne napameTpa.

Mpumep

[Mpu ucnonb3oBaHWUM JaTyumKka C BbIXOOHBIM CUTHArNoM Curbl TOKa MOCTOSHHOIO HanpskeHus (4...20) MA (Tun
partyvka 11 B mapameTtpe in-t), KOHTponupyoLero aasnexHve B guanasoHe (0...25) atm., B napametpe Ain.L
3apgaetca 3HadyeHne 00,00, a B napametpe Ain. H - 3HaueHue 25,00. lNocne 3Ttoro obpaboTka U
oToOpakeHWe nokasaHui byget Npom3BoanTbLCS B aTMocdepax.
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6.5.3 HacTtpouka uucpoBon dhmunbTpaumm namepeHumn

Ons [ononHMTENbHOW 3aluTbl OT 3MEKTPOMAarHWTHbIX MOMEX B Mogyrne npegyCMOTPeH MNpOrpaMMHbIN
undposoin punbTp HU3KNX YacToT. Lincdposas dunetpaumsa npoBoaMTcsa B ABa aTana.

Ha nepBom 3tane cdunbTpaumMm n3 TeKyWUX U3MEPEHUN BXOOHLIX MapamMeTpoB OTMUNLTPOBLIBAKOTCA
3HaYeHMsl, MMelLLMEe SIBHO BblpaXeHHble «NpoBanbl» WM «BblOpoCkl». [na 3Toro moaynb BblYUCNSET
pasHOCTb MexXay pesynbrataMmu U3MEepPeHUn BXOOHOW BerWUYUHBI, BbINMOMHEHHbIX B ABYX MOCREOHUX LMKnax
onpoca, 1 CpaBHMBAET €e C 3aJaHHbIM 3HA4YEeHUEM, Ha3biBaeMbiM nonocon ¢punbrpa. Ecnv BelunMcneHHas
pasHOCTb MpeBbILAeT 3agaHHbIN Npeaer, TO NPon3BoAUTCSA MOBTOPHOE U3MeEpPEeHUe, MOryYeHHbIn pesynsraTt
oTbpacbiBaeTcs, a 3Ha4YeHMe nomnockl unsTpa yasavBaetcs. B crnydyae nogTBepXaeHWs HOBOMO 3HAYeHUs
duneTp nepectpamsaeTca (T. €. nornoca ubTpa YMEHbLIAeTCcs OO0 WUCXOOHOM) Ha HoBoe cTabunbHoe
COCTOSIHUE W3MEepPSeMON BenuYUHbl. Takon anroputM MO3BOMSET 3alWMUTUTL MOAYMb OT BO3AEWCTBUSA
€OVUHUYHBIX UMMYMNbCHBIX U KOMMYTaLMOHHbIX MOMEX, BO3HUKAOLLMX Ha Npoun3BoacTBe npu pabote cunoBoro
obopygoBaHus.

Monoca ¢unbTpa 3agaetca B eavHuuax uamepsemon BenvumHel B MO OWEN Configurator
MHAMBUAOYaANbHO ANA KaXOOro AaTyuka. YMeHbLUeHMe Monockbl ounstpa ynyyaer NoMexo3allmLLeHHOCTb
BXO4a W3MEPEHMWsi, HO MPUBOAMT K 3aMeAneHuo peakuun Moayns Ha ObICTpoe W3MEHEHMEe BXOOHOW
BENMMYMHBLL. [103TOMY NpW HU3KOM YpPOBHE MOMEX UMM Mpu paboTe C BbLICTPO MEHSLWMMUCA npoLeccamm
PEKOMEHAYETCS YBEMUUYUTL 3HAYEHUE MONOChbl PUNbBTPa UMM OTKMAYUTL OEeNcTBME 3TOro napamertpa. [lpu
paboTe B YCNOBUSIX CUITbHbIX MOMEX Afs YCTPaHeHUst UX BNUSHUMS Ha paboTy moayns Heobxoammo
YMEHbLUNTb 3Ha4YeHue nonockl punstpa. JaHHbIn punsTp MOXeT BbiTb OTKMIOYEH YCTAHOBKOW 3HayYeHuns 0 B
napameTpe NMonoca ¢uneTpa.

Ha BTOpOom 3Tane chunbTpaumm OCyLLECTBNSAETCA CrnaxuBaHue (gemndupoBaHWE) curHana ¢ Lenbto
YyCTPaHeHMs LYyMOBbIX cocTaBnsowmx. OCHOBHOW XapakTepUCTUKON CrMaXuBalowero gunsTpa sBnsercs

«MOCTOsIHHAsi BpeMeHW ounstpar.

dunbTpauma NponcxoamT no opmyne:

I =1l - T+II

/

U3M (1 - T) (6.3)
roe

I — 3Ha4YeHne B pernctpe «3Ha4yeHne aHanoroBoro BbIXoaay;

Myaw — 3HAYEHUE, NU3MEPEHHOE Ha BXOZE;

Musm’ — 3HAYEHWE, U3MEPEHHOE Ha BXOAE B NPEAbIAYLUMIA TaKT U3MEPEHUIA;

T=1/(k/10+1) — KO3 PULNEHT CrNaKnMBaHus;

K — noctosiHHas BpemeHu unsrpa.

MocTosiHHass BpeMeHUM unbTpa 3agaeTcsd B CeKyHAaxX WHOAMBMAyaAnbHO AN KaXOoro Bxoga B
cootBeTcTBYtoLLeM napameTtpe B [TO OWEN Configurator.

YBenuueHne MOCTOSHHOW 3HaYyeHus UnbTpa yrydlaeT MOoMEXO3allULLEHHOCTb BXO4a WU3MEpeHUsi, HO U
OOHOBPEMEHHO YBENMUYMBAET €ro MHEPUMOHHOCTb. TO eCTb, peakuusi mogyns Ha ObiCTpble U3MEHEHUs
BXOAHOI BENUYMHbI 3aMeIAEeTCs.

B cnyyae HeobxogumocTV OaHHbI OUNETP MOXET ObiTb OTKIIOYEH YCTAHOBKOMW 3HayeHus 0 B napametpe
MocTosiHHas BpeMeHu PuUnkTpa.

BpemeHHble gnarpaMmmbl paboTbl LMGPOBbIX ULTPOB NPeACTaBeHbl HA PUCYHKe 6.2.
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Tq)aKT
KoHTponupyemas Temnepatypa
Tyam )
fDVIJ'IprbI OTKITHOYeHbI t
Tham ]
3agaHHoe
3HayYeHve

BkntoueHa nornoca uneTtpa

TVI3M

BkntoueHbl noroca unbTpa u t
NOCTOSIHHAS BPeMeHU dunbTpa

PucyHok 6.2 — BpemeHHble Aanarpammbl paboTbl LM poBbIX hUnsTPoB
6.5.4 Koppekuuns namepuTtenbHOW XxapaKTepUCTUKAN AaTYNKOB
[nsa ycTpaHeHnss HayanbHOW MOrpewwHocTM npeobpasoBatenent BXOAHbIX CUTHAaNoB, U3MEPEHHOe MoAdynem

3Ha4yeHMe MOXeT ObiTb OTKOPPEKTUpPOBAHO. B Moayne eCctb [ABa Tuna Koppekuuun, no3sondwwine
OCYyLLEeCTBNATb COBUT UMW HAKIMOH XapaKTepUCTUKN Ha 3ajaHHYIO BENMNYUHY.

T,°C
100 | //
| 6es xoppexuuu /
80
60 | //
g m : // G KOppeKLMeR
| N T=Tau+d
bg 20 -//
4 0 20 40 60 80 100 Tm“,"c
AR4. [(50) (71,3)  (Rycm, OM)
Ho.TCM Ho

PucyHok 6.3 — Koppekuusi «coBUI XxapaKTepUCTUKU»

Caosur XapaKTePUCTUKN NPUMEHAETCA:

* NSl KOMMNEHCALMKN NOrPeLLIHOCTEN, BHOCUMbIX CONPOTUBIEHEM NoaBOASALLMX MPOBOAOB NpK
MCMonb30BaHUN ABYXMNPOBOAHOM CXeMbl NogkntoveHus TC;

* npu oTkrnoHeHun y TC 3HaveHns Ro.

Takas Koppekuusa oCcyLecTBnseTca nyteM npubaBneHnsa K u3MepeHHon BennyuHe 3HadyeHusa 6. 3HayeHne O
3apgaetca napametpom CaBur B [TO OWEN Configurator. lMpymep caBura xapakTepucTvku ans gartyvka
TCM (Cu50) rpadpmnueckn npeactaBneH Ha pucyHke 6.3.
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T,°C
100 4
6e3 koppexuum //
80
/
60
/
m /7 ¢ Koppexuved
/ T= Tmm' B
Nt

0 20 4 60 8 100 Tyg°C
(50) (71.3)  (Rrcm, OM)

PucyHok 6.4 — Koppekuusi <HaKInoH XxapakTe pucTUKn»

MiaMeHeHMe  HakrmoHa  XapaKTepUCTWKW  OCYLLECTBMNSETCA NyTeM  YMHOXEHUA  U3MEpPEeHHOW (M
CKOPPEKTUPOBAHHOW «CABUIOM», €CMM  3Ta KOoppekuus HeobxoauMma) BENMYMHBI Ha  MOMpaBOYHbIN
KoadhpmumMeHT [, 3HauyeHMe KOToporo 3agaetca napameTpom HaknoH. [lMpumep u3MEHeHWst HakmnoHa
N3MEPUTENBbHON XapaKTEePUCTUKN rpadouyeckn npencrtaBneH Ha pucyHke 6.4. [aHHbIM BUA KOppeKumn
ncnonb3yeTcs, Kak NpaBumo, AJ1s KOMNEHCaLMN NOrPELLHOCTEN CaMUX AaTYMKOB (Hanpumep, NPy OTKIOHEHWM
y TepmonpeobpasoBaTteneii CONnpPoTUBMNEHNSI NapaMeTpa O OT CTaHOAPTHOro 3HaYeHusl) NN MOrpeLUHOCTEN,
CBSI3aHHbLIX C Pa3bpOCOM COMPOTUBIEHWUI LUIYHTUPYIOLNX Pe3ncTopoB (Mpu paboTe ¢ npeobpasoBatensmu,
BbIXOAHbIM CUrHarioM KOTOpPbIX SIBNSAETCA Cuna ToKa MOCTOSIHHOrO HanpsbkeHus). 3HayeHrne nonpaBOvHOro
kKoadpmumeHTa B 3agaetcsa B 6e3pa3mepHbiX eguHuLax B gvanasoHe oT — 1 go 10 u nepen ycTaHOBKOW
onpeaensetca no gopmyne:

H aAKT
B = —baxr (6.4)
1_‘[I/IBM
roe
Mepaxr — PaKTUHECKOE 3HAYEHUE KOHTPONMPYEMOWN BXOAHOW BENMUYUHBI;
Mysm — M3MEPEHHOE MOAYNEM 3HAYEHUE TOW Xe BENUYMHbI.
OnpepennTtb HEOOXOAMMOCTb BBEAEHMS MONPABOYHOIO KO3 ULIMEHTA MOXHO, U3MEPUB
MakcumarnbHoe unm 6nmnskoe K Hemy 3HaYeHne napameTpa, rae OTKIOHEHUe HaKoHa
N3MepUTENBHON XapaKTepUCTUKN Hanbornee 3aMeTHO.

CD NPEAYNPEXOEHUE

3agaHne KOppPEeKTUPYIOLLMX 3HAYEHUI, OTNIMYALOLLUXCS OT 3aBOACKUX ycTaHoBOK (CaBur = 000.0 1
HaknoH = 1.000), uameHseT cTaHO4apTHbIE METPONOIMYECKNE XapaKTEPUCTUKN MOAYNSA U JOIMKHO
NpPOM3BOANTLCS TONMLKO B TEXHNYECKM 06OCHOBaHHBIX CIyHasx KBannuumpoBaHHbIMM
crneymnancTamu.

MonyyeHHas nocne UNLTPaLMK U KOppeKUun pesynbTupylowas nHpopMaums 06 M3MEPEHHbIX 3HAYEHUSX
BXOAHbIX NapaMeTpoB NOCTYyNaeT A nepeaayn B ceTb.

6.5.5 Pabota no npotokony ModBus
Pabota no npotokony ModBus npoxogut B pexume TCP.

PesynbTaThl MU3MepeHUst NPeACcTaBnsTCA B criedyowmx popmartax:
* YyeTblpexbanToBble 3HAaYEHMS C NlaBatoLLel Toukon (6e3 BpeMeHu);
* AByxbarToBoe uenoe.

Llenoe umucno — 3710 pesynbraTt U3MEpeHusl, YMHOXeHHbIi Ha 10 B cTeneHw, 3ajaHHON napamMeTpoMm
«MonoxeHune pecATUYHON TOUYKN». 3HayeHne «lMonoxeHne AECATUYHOWN TOUYKM» MOXET ObiTb paBHO OT 0
00 7 v 3agaeTtcs OTAENbHO AN 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 MOXKHO CcUMTaTb HE3aBUCKMMO, KaXAbl N0 CBOEMY agpecy (CM. Tabnuuy 6.3)

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 6.3 — Peructpbl o6meHa no npotokony ModBus

MapameTp 3HayeHue Apnpec peructpa Tun pocTtyna ®dopmar
(e,q. M3M.) DEC HEX AaHHbIX

3HaueHue (float) Ha Bxoge 1 — 4000 OxFAO | Tonbko uTteHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4002 O0xFA2 | Tonbko uTeHue UINT 16
namepeHusi Bxoga 1 (MnnnucekyHa)
3HaueHue (float) Ha Bxoge 2 — 4003 O0xFA3 | Tomnbko uTteHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4005 OxFA5 | Tonbko uTeHue UINT 16
namepeHuns Bxoga 2 (MunnucekyHa)
3HaueHue (float) Ha Bxoge 3 — 4006 OxFA6 | Tomnbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4008 OxFA8 | Tonbko uTeHue UINT 16
namepeHus Bxoga 3 (MMnnucekyHa)
3HaueHue (float) Ha Bxoae 4 — 4009 O0xFA9 | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4011 OxFAB | Tonbko uTeHune UINT 16
namepenus exoga 4 (MunnucekyHa)
3HaueHue (float) Ha Bxoge 5 — 4012 OXFAC | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4014 OXxFAE | Tonbko uTeHue UINT 16
namepeHuns Bxoga 5 (MunnucekyHa)
3HaueHue (float) Ha Bxoge 6 — 4015 OxFAF | Tonbko uTeHue FLOAT 32
Lnknnyeckoe Bpems 0...65535 4017 OxFB1 Tonbko uTeHne UINT 16
n3mepeHusi Bxoga 6 (MrnnucekyHa)
3HaueHue (float) Ha Bxoge 7 — 4018 OxFB2 | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4020 OxFB4 | Tonbko uTeHue UINT 16
namepenuns xoga 7 (MunnucekyHa)
3HaueHue (float) Ha Bxoae 8 — 4021 OxFB5 | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535 4023 OxFB7 | Tonbko uTeHue UINT 16
namepeHuns exoga 8 (MunnucekyHa)
Xon. cnan 1 — 4040 OxFC8 | Tonbko YTeHune FLOAT 3
Xon. cnan 2 - 4042 OxFCA | Tonbko uTeHue FLOAT 3
Xon. cnan 3 — 4044 O0xFCC | Tonbko YteHue FLOAT 3
3HaueHue (integer) — 4064 OxFEQO | Tonbko uTeHue INT 16
Ha Bxoge 1
3HaueHue (integer) — 4065 OxFE1 Tonbko uTeHne INT 16
Ha Bxoge 2
BHaueHue (integer) - 4066 OxFE2 | Tonbko uTeHue INT 16
Ha Bxoade 3
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
3HaueHue (integer) — 4067 OxFE3 | Tonbko uTeHue INT 16
Ha Bxoge 4
3HaueHue (integer) — 4068 OxFE4 | Tonbko uTeHue INT 16
Ha Bxoge 5
3HaueHue (integer) — 4069 OxFE5 | Tonbko uTeHue INT 16
Ha Bxofe 6
3HaueHue (integer) — 4070 OxFE6 | Tonbko uTeHue INT 16
Ha Bxoge 7
3HaueHue (integer) - 4071 OxFE7 | Tonbko uTeHue INT 16
Ha Bxoge 8
Cratyc Bxoga 1 - 4072 OxFE8 | Tonbko uTeHue UINT 16
Cratyc Bxoga 2 - 4073 OxFE9 | Tonbko uTeHue UINT 16
Cratyc Bxoga 3 — 4074 OxFEA | Tonbko yTeHune UINT 16
Cratyc Bxoga 4 — 4075 OxFEB | Tonbko yTeHune UINT 16
Cratyc Bxoga 5 — 4076 OxFEC | Tonbko uTeHue UINT 16
Cratyc Bxoga 6 - 4077 OxFED | Tonbko 4TeHue UINT 16
Cratyc Bxopa 7 - 4078 OXxFEE | Tonbko uteHue UINT 16
Cratyc Bxoga 8 - 4079 OXxFEF | Tonbko yTeHue UINT 16
Tanm-ayT nepexopna B 0...60 (cekyHn) 700 0x2BC YTteHve n UINT 8
6GesonacHoe CocToaHue 3anuncb
PaspelueHune 0- 701 0x2BD YUreHne n UINT 16
KOHUrypmpoBaHus 13 386MOKNDOBAHO: 3anncb
yAaneHHoro obnayHoro P ’
cepsuca 1 — paspelueHo
YnpaeneHue 1 3anucb 0- 702 0x2BE UTteHune n UINT 16
3HaYEeHWN U3 yaaneHHoro 386MOKNDOBAHO: 3anncb
obnayHoro cepBuca P ’
1 — paspeLueHo
Hoctyn k pernctpam Modbus |0 — nonHbIN 703 0x2BF YUrteHne n UINT 16
13 yganeHHoro obrnayHoro 3anper:; 3anvcb
cepBuca '
1 — TonbkKo
YTEeHuE;
2 — TONbKO
3annce;
3 — nonHbIn
[ocTyn
CocTosiHne batapeu 0...3300 (mB) 801 0x321 Tonbko uTeHve UINT 16
(HanpskeHne)
Mepuog apxueupoBaHna 10...3600 900 0x384 YUrteHne n UINT 16
(cekyHp) 3anucb
MakcumanbHas 3arpyska 0 — BbIkn. 4097 0x1001 UTteHune n UINT 16
ALMN 1 _Bkn 3anunck
Twn gatyuka Bxoaa 1 cm. Tabnuuy 6.4 4100 0x1004 YTeHue n UINT 32
3anuncb
Monoca dunetpa Bxoga 1 0...100 4102 0x1006 UteHne n UINT 16
3anncb
MonoxeHwe oecaTuyHom 0...7 4103 0x1007 UrteHune n UINT 16
Toukm Bxoga 1 3anvcb
CoBur xapakTepucTmKku —10000...10000 4104 0x1008 UteHne n FLOAT 32
Bxoga 1 3anucb
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
HaknoH xapakTepucTunkm -1...10 4106 0x100A UteHne n FLOAT 32
Bxoga 1 3anucb
AIN.H BepxHas rpaHuua —10000...10000 4108 0x100C UTteHune n FLOAT 32
Bxoaa 1 3anucb
AIN.L HWXHSA rpaHuua —10000...10000 4110 0x100E UTteHune n FLOAT 32
Bxoga 1 3anucb
lMocTosHHast BpemeHu 0...65535 4112 0x1010 UTteHune n UINT 16
dumnbTpa Bxoaa 1 3anucb
Mepuog namepenus exoga 1 |600...10000 4113 0x1011 YUreHne n UINT 16
(MunnucekyHa) 3anucb
Tun gaTuuka Bxoga 2 cMm. Tabnuuy 6.4 4116 0x1014 UTteHne n UINT 32
3anvcb
Monoca cunkstpa BXxoga 2 0...100 4118 0x1016 YrteHne n UINT 16
3anuncb
NonoxeHne gecaTnyHon 0...7 4119 0x1017 YTeHue n UINT 16
TOYKM BXxoda 2 3anucb
CaBuUr xapakTepuUCTUKn —10000...10000 4120 0x1018 YTteHue n FLOAT 32
Bxoaa 2 3anucb
HaknoH xapakTepucTmku -1...10 4122 0x101A UTteHune n FLOAT 32
Bxoga 2 3anucb
AIN.H BepxHsia rpaHmua —10000...10000 4124 0x101C UTteHve n FLOAT 32
Bxoga 2 3anucb
AIN.L HWXHSS rpaHuua —10000...10000 4126 0x101E YTeHue n FLOAT 32
BxoAa 2 3anucb
[MocTosAHHas BpeMeHu 0...65535 4128 0x1020 UrteHune n UINT 16
dunbTpa BXoga 2 3anucb
Mepuopg namepenuns exoga 2 |600...10000 4129 0x1021 UTteHune n UINT 16
(MnnnucekyHa) 3anuck
Tun gatyuka Bxoga 3 cm. Tabnuuy 6.4 4132 0x1024 UTteHune n UINT 32
3anucb
Monoca dunestpa Bxoga 3 0...100 4134 0x1026 UteHne n UINT 16
3anucb
MonoxeHne gecaTuyHOn 0...7 4135 0x1027 YUreHne n UINT 16
TouKkM Bxoda 3 3anvcb
CoBur xapakTepucTmku —10000...10000 4136 0x1028 YrteHne n FLOAT 32
Bxoaa 3 3anucb
HaknoH xapakTepucTumku -1...10 4138 0x102A UteHne n FLOAT 32
Bxoga 3 3anucb
AIN.H BepxHas rpaHuua —10000...10000 4140 0x102C UTteHune n FLOAT 32
Bxoda 3 3anucb
AIN.L HWXHs5 rpaHuua —10000...10000 4142 0x102E UTteHune n FLOAT 32
Bxoga 3 3anucb
lMocTosiHHasA BpeMeEHH 0...65535 4144 0x1030 UteHne n UINT 16
dunbTpa BXoga 3 3anucb
Mepuopg namepenus sxoga 3 |600...10000 4145 0x1031 UTteHune n UINT 16
(MunnucekyHa) 3anucb
Twn paTymnka Bxoaa 4 cMm. Tabnuuy 6.4 4148 0x1034 YteHne n UINT 32
3anncb
Monoca cunetpa BXxoaa 4 0...100 4150 0x1036 UTteHune n UINT16
3anvcb
lMonoxeHne aecaTuyHoOn 0...7 4151 0x1037 YUrteHne n UINT 16
TOYKM BXoda 4 3anucb
COBuyr xapaKTepucTuKn —10000...10000 4152 0x1038 UTteHue n FLOAT 32
Bxoaa 4 3anucb
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
HaknoH xapakTepucTunkm -1...10 4154 0x103A UteHne n FLOAT 32
Bxoga 4 3anucb
AIN.H BepxHas rpaHuua —10000...10000 4156 0x103C UTteHune n FLOAT 32
Bxoaa 4 3anucb
AIN.L HWXHSA rpaHuua —10000...10000 4158 0x103E UTteHune n FLOAT 32
Bxoga 4 3anucb
lMocTosiHHasA BpeMeHun 0...65535 4160 0x1040 UteHne n UINT 16
duneTpa Bxoga 4 3anucb
Mepwuog namepenus exoga 4 |600...10000 4161 0x1041 YteHue n UINT 16
(MunnucekyHa) 3anuncb
Twun paTymnka Bxoga 5 cm. Tabnuuy 6.4 4164 0x1044 YteHue n UINT 32
3anvcb
Monoca cunkstpa BXxoga 5 0...100 4166 0x1046 YrteHne n UINT 16
3anuncb
NonoxeHne gecaTnyHon 0...7 4167 0x1047 YTeHue n UINT 16
TOYKM BXxoda 5 3anuncb
CaBuUr xapakTepuCTUKn —10000...10000 4168 0x1048 YUTteHue n FLOAT 32
Bxoga 5 3anucb
HaknoH xapakTepucTtukm -1...10 4170 0x104A UTteHune n FLOAT 32
Bxoda 5 3anucb
AIN.H BepxHsia rpaHmua —10000...10000 4172 0x104C UTteHve n FLOAT32
Bxoga 5 3anucb
AIN.L HWXHSS rpaHuua —10000...10000 4174 0x104E YteHue n FLOAT 32
Bxoga 5 3anucb
MMocTosAHHas BpeMeHu 0...65535 4176 0x1050 UTteHune n UINT 16
dunbTpa BXoga 5 3anucb
Mepuog namepenus exoga 5 |600...10000 4177 0x1051 YteHne n UINT 16
(MnnnucekyHa) 3anuck
Tun gatyuka Bxoga 6 cm. Tabnuuy 6.4 4180 0x1054 UTteHune n UINT 32
3anuncb
Monoca dunestpa BXxoga 6 0...100 4182 0x1056 UteHne n UINT 16
3anucb
MonoxeHne gecaTuyHOM 0...7 4183 0x1057 YUrteHne n UINT 16
TOYKM Bxoda 6 3anmcb
CoBur xapakTepucTmku —10000...10000 4184 0x1058 YrteHne n FLOAT 32
Bxoaa 6 3anucb
HaknoH xapakTepucTumku -1...10 4186 0x105A UteHne n FLOAT 32
Bxoaa 6 3anucb
AIN.H BepxHas rpaHuua —10000...10000 4188 0x105C UTteHune n FLOAT 32
Bxoga 6 3anuncb
AIN.L HWXHs5 rpaHuua —10000...10000 4190 0x105E UTteHune n FLOAT 32
Bxoga 6 3anucb
lMocTosiHHasA BpeMeHH 0...65535 4192 0x1060 YteHne n UINT 16
dunbTpa BXoaa 6 3anucb
Mepuropg namepenus sxoga 6 |600...10000 4193 0x1061 UTteHune n UINT 16
(MunnucekyHa) 3anucb
Twn paTymnka Bxoaa 7 cMm. Tabnuuy 6.4 4196 0x1064 YteHue n UINT 32
3anncb
Monoca dunkstpa Bxoga 7 0...100 4198 0x1066 YUreHne n UINT 16
3anncb
lMonoxeHne aecaTUyHOn 0...7 4199 0x1067 YUrteHne n UINT 16
TOYKM BXoda 7 3anucb
COBuyr xapaKTepucTuKn —10000...10000 4200 0x1068 UTteHune n FLOAT 32
Bxoga 7 3anncb
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
HaknoH xapakTepucTunkm -1...10 4202 0x106A UteHne n FLOAT 32
Bxoga 7 3anucb
AIN.H BepxHas rpaHuua —10000...10000 4204 0x106C UTteHune n FLOAT 32
Bxoga 7 3anucb
AIN.L HWXHSA rpaHuua —10000...10000 4206 0x106E UTteHune n FLOAT 32
Bxoga 7 3anucb
lMocTosHHas BpemeHu 0...65535 4208 0x1070 UTteHune n UINT16
dunetpa BXxoga 7 3anncb
Mepwuog namepenus exoga 7 | 600...10000 4209 0x1071 YteHue n UINT 16
(MunnucekyHa) 3anuncb
Tun gaTtuuka Bxoga 8 cMm. Tabnuuy 6.4 4212 0x1074 UTteHve n UINT 32
3anvcb
Monoca cunestpa Bxoga 8 0...100 4214 0x1076 YrteHne n UINT 16
3anuncb
NonoxeHne gecaTnyHon 0...7 4215 0x1077 YTeHue n UINT 16
TOYKM Bxoda 8 3anuck
CaBuUr xapakTepuCTUKn —10000...10000 4216 0x1078 YUTteHue n FLOAT 32
Bxoda 8 3anuck
HaknoH xapakTepucTtukm -1...10 4218 0x107A UTteHune n FLOAT 32
Bxoda 8 3anvcb
AIN.H BepxHsia rpaHmua —10000...10000 4220 0x107C UTteHve n FLOAT 32
Bxoga 8 3anucb
AIN.L HWXHSS rpaHuua —10000...10000 4222 0x107E YteHue n FLOAT 32
Bxoga 8 3anvcb
lMocTosiHHas BpemeHu 0...65535 4224 0x1080 UTteHune n UINT16
dunbTpa BXoga 8 3anucb
Mepuog namepenus exoga 8 |600...10000 4225 0x1081 YteHne n UINT 16
(MnnnucekyHa) 3anuck
Bpems B MmunnmncekyHgax — 61563 OxFO7B | Tonbko YTeHue UINT 32
HoBoe Bpems Hata/Bpems B 61565 0xFO7D YUTteHue n UINT 32
cekyHaax ¢ 1 3anucb
aHBaps 2000 r.
3anucaTb HOBOE BpeMs 0-He 61567 OxFO7F YteHne n UINT 16
3anucbiBaTb sannce
1 —3anucatb
Bpewms n gata (UTC) Hata/Bpems B 61568 O0xF080 | TonbKo YTeHue UINT 32
cekyHaax ¢ 1
saHBapa 2000 r.
Yacoson nosic CMmelleHne B 61570 0xF082 UTteHune n INT 16
MUWHYyTax oT 3anucb
lpuHBMYa
DNS cepsep 1 — 12 0xC YTteHve n UINT 32
3anvcb
DNS cepsep 2 — 14 OxE YTteHve n UINT 32
3anuncb
YctaHoBuTthb IP-agpec - 20 0x14 YteHne n UINT 32
3anucb
YCTaHOBUTbL Macky noaceTu - 22 0x16 UTteHune n UINT 32
3anncb
YctaHoBuTb IP-agpec wntosa — 24 0x18 YteHue n UINT 32
3anncb
MAC agpec — 61696 0xF100 | Tonbko 4TeHune UINT 48
Texkywnin IP-agpec - 26 Ox1A Tonbko YTeHue UINT 32
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
TekyLlaa macka nogcetu - 28 0x1C Tonbko uTeHne UINT 32
Tekywmn IP-agpec wnto3sa — 30 Ox1E Tornbko YyTeHne UINT 32
Pexxum DHCP 0 — BbIKI.; 32 0x20 YteHue n UINT 16
1 — BKN.: 3anucb
2 — pasoBas
yCTaHoBKa
KHOMKOW
MogkntovyeHme k OwenCloud |0 — BbIKkn; 35 0x23 UrteHne n UINT 16
41— BKn 3anvcb
Cratyc nogknoyeHunst 0 — HeT cBA3Y; 36 0x24 Tonbko uTeHne UINT 16
k OwenCloud 1 — coeuHeHMe:
2 — paborTa;
3 — owmnbka;
4 — HeT napons
BkntoueHne/OTknoyeHne 0 —BbIKN.; 5632 0x1600 YUrteHne n UINT 16
NTP 1 3anuck
— BKI.
Myn NTP cepsepoB . 5633 0x1601 UTteHune n STRING 256
3anncb
NTP cepsep 1 . 5697 0x1641 UrteHne n UINT 32
3anvcb
NTP cepsep 2 - 5699 0x6143 YteHve n UINT 32
3anucb
Mepwuog cuHxpoHmsaumm NTP | 5...65535 ¢ 5701 0x1645 YteHne n UINT 16
3anucb
Cratyc NTP 0 — OTKIIOYEHO; 5702 0x1646 UTteHune n UINT 16
1 — onpoc; 3anncb
2
CUHXPOHM3NPOBa-
HO
MogkntoyeHue k Gpokepy 0 —BbIKN.; 5888 0x1700 | Tonbko uTeHue UINT 16
MQTT 1 —BKn.
JlormH MQTT — 5928 0x1728 UteHne n STRING 256
3anncb
Mapons MQTT — 5960 0x1748 UrteHune n STRING 256
3anncb
Nwms yctponctea MQTT — 5896 0x1708 UTteHune n STRING 256
3anvcb
Appec 6pokepa MQTT — 5993 0x1769 UTteHve n STRING 256
3anucb
Mopt MQTT 0...65535 5891 0x1703 YTteHve n UINT 16
3anuncb
XpaHeHue nocnegHero 0 —BbIKN.; 5895 0x1707 UteHne n UINT 16
coobuleHua MQTT 1 3anucb
— BKIT.
WuTepsan nybnukauum 5...600 c 5892 0x1704 UTteHune n UINT 16
MQTT 3anucb
KayecTBo 06cnyxmBaHus 0 - QoS0; 5893 0x1705 UTteHune n UINT 16
MQTT 1-QoS1: 3anuncb
2 -QoS2
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MpogomkeHue Tabnuubl 6.3

MapameTp 3HauyeHue Appec peructpa Tun pocTtyna ®dopmart
(e,q. M3M.) DEC HEX AaHHbIX
WuTepBan Keep Alive MQTT |0...600 ¢ 5992 0x1768 UTteHune n UINT 16
3anucb
Cratyc MQTT 0 — OTKNIOYEHO; 6025 0x1789 | Tonbko uTeHue UINT 16
1 — nogyntoyeHo;
2 —owwmnbka
coeVHeHUS
BkntounTb (MQT Tstatus) 0 — BbIKN.; 6026 0x178A UTteHue n UINT 16
1 _ BKn 3anucb
BkntoyeHne/OTknoueHne 0 — BbIKN.; 5120 0x1400 YreHne n UINT 16
SNMP 1 3anncb
— BKI.
Coo06LwecTBo Ans YteHus - 6001 0x1771 YteHue n STRING 256
SNMP 3anucb
CoobLecTBo ANsA 3anucu — 6017 0x1781 YteHue n STRING 256
SNMP 3anuncb
IP agpec onst noByLLKK - 5121 0x1401 YteHne n UINT 32
SNMP 3anncb
Howmep nopta ans nosywku | 0...65535 5123 0x1403 UTteHve n UINT 16
3anuncb
Bepcua SNMP 0 — SNMPv1; 5124 0x1404 UTteHue n UINT 16
1 — SNMPv2 sanuce

I'Ipw ynpasneHnn no npoToKony Modbus ansa kaxgoro Bxoga cnegyet ykasaTtb TUN gat4yuka 3anncbio Koga B

COOTBETCTBYIOLLMI perncTp. o ymonyaHuto yctaHoBneHo 3HadeHme 0.

Tabnuua 6.4 — Koabl TMNOB AaTYUKOB

3Ha4yeHue B Tun paTymka
peructpe «Tun
AaTyuKa»
0 JaTtynk oTKnoYeH
1 Cu 100 (a = 0,00426 °C-1)
2 Cu 50 (a=0,00426 °C-1)
3 Pt 100 (a = 0,00385 °C-1)
4 1000 (a = 0,00391 °C-1)
5 TXK (L)
6 TXA (K)
7 Oatuuk (-50...+50) mB
8 Pt 50 (a =0,00385 °C-1)
9 500 (a =0,00391 °C-1)
10 50M (a = 0,00428 °C-1)
11 Oatumk (4...20) mA
12 Oatuuk (0...20) MA
13 Oatumk (0...5) MA
14 Oatumk (-1...1) B
15 100M (a = 0,00428 °C-1)
16 TCM rp.23 (53 Om)
17 TMP (B)
18 TN (S)
19 T (R)
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MpogomkeHue Tabnuubl 6.4

3Ha4yeHue B Twvn paTymka
peructpe «Tvn
Aartymnka»
20 THH (N)
21 THKK (J)
22 TBP (A-1)
23 TBP (A-2)
24 TBP (A-3)
25 TMK (T)
26 JaTtymkm KOHTaKTHbIE (Cyxue)
27 Ni 100 (a = 0,00617 °C-1)
28 Cu 500 (a = 0,00426 °C-1)
29 500M (a = 0,00428 °C-1)
30 Pt 500 (a = 0,00385 °C-1)
31 500I1 (a = 0,00391 °C-1)
32 Ni 500 (a = 0,00617 °C-1)
33 Cu 1000 (a =0,00426 °C-1)
34 1000M (a = 0,00428 °C-1)
35 Pt 1000 (a = 0,00385 °C-1)
36 10001 (a = 0,00391 °C-1)
37 Ni 1000 (a = 0,00617 °C-1)
38 PesuctusHbin gatyuk (0...2,0) kKOm
39 PeanctuHbin gatyuk (0...5,0) KOm
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6.5.6 Kogbl owunbok gns npotokona Modbus

Bo Bpemsi paboTbl Mogyns no npotokony Modbus BO3MOXHO BO3HMKHOBEHME OLUMOOK, NMPEeACTaBMEHHbIX B
Tabnuue 6.5. B cnyyae Bo3HMKHOBEHNS oLWIMBKM Moayrb oTnpasnseT MacTtepy ceTn OTBET C KOOOM OLLMOKMN.

Ta6nuua 6.5 — Cnncok BO3MOXHbIX OLLUMOOK

HasBaHue owmnbkmn BosspalaemMbiit kog OnucaHue ownbKn
HeponycTtumbin Kog dyHKUMM — oLumbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HUWKAET, €ECNN MOAYIb He nNoaaepXueaeT

dyHkuuo Modbus, ykasaHHyto B 3anpoce
Heponyctumbinn agpec permctpa — owmnbka

MODBU%\T:;LDLFESS'L\SL—DATA— 02 (0x02) BO3HUKAET, €CNu B 3anpoce ykasaHbl agpeca
perncTpoB, OTCYTCTBYIOLLME B MOAYNe
HeponycTtMmoe 3HayeHne AaHHbIX — OLwnbKa
MODBUS—\I/;%_%?EAL—DATA— 03 (0x03) BO3HUKAET, €CNN 3anpoc COOEPXKUT
HeonyCTUMOE 3HaYeHue Ans 3anucu B perncTp
MODBUS_SLAVE_DEVICE Owunbka BO3HMKAET, €CnK 3anpoLUeHHoe
— — - 04 (0x04) -
FAILURE AeNCTBUE He MOXET ObITb 3aBepLUEHO

Bo Bpemsi obmeHa no npotokony Modbus mogynb NpoBepsieT COOTBETCTBUE 3anpOCOB creundukaunm
Modbus. He npowefLine npoBepKy 3anpockl MTHOPMPYIOTCA MoAyneM. 3anpochl, B KOTOPbIX yKasaH agpec, He

COOTBETCTBYIOLLMIA aapecy Moayns, Takke UTHOPUPYIOTCS.

Hanee nposepsieTcsa kod dyHKuMn. Ecnn B mMogynb npuxoguT 3anpoc C KOAOM (PyHKUMW, He yKka3aHHOW B
Tabnuue 6.6, BosHukaet owmnbka MODBUS_ILLEGAL_FUNCTION.

Tabnuua 6.6 — Cnucok nogaepxunBaeMbix hyHKLNN

Ha3BaHue cdyHKUMHM Kon cbyHkumnmn OnucaHue byHKUMHU
MODBUS_READ_HOLDING _ 3 (0x03) YTeHune 3Ha4YeHnn N3 0QHOro MUITM HECKOMbKUX
REGISTERS PErncTpoB XpaHeHWs
MODBUS_READ_INPUT_ 4 (0x04) UTeHne 3Ha4YeHn N3 0QHOro UMM HECKOMNbKNX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anuncb 3HavYeHnst B OAWH PerncTp
MODBUS_WRITE_MULTIPLE_ ~
REGISTERS 16 (0x10) 3anuncb 3Ha4YeHU B HECKOIbKO PErmcTpoB
MODBUS_READ_FILE_RECORD 20 (0x14) UteHne apxusa u3s chavina
MODBUS_WRITE_FILE_ .
RECORD 21 (0x15) 3anuce apxvBa B hann

Cutyauun, npuBogsLLMe K BOSHUKHOBEHMIO OLLMGOK BO BpeMs paboTbl C permctpamm, onucaHsl B Tabnuue 6.7.

Tabnuua 6.7 — Own6KM BO Bpemsi paboTbl C perucTtpamu

Ucnonbayemas yHkums HaumeHoBaHue oWNGKM BosmoxHble cr:ﬁ;‘g':é npueoAasiine
* KONMYECTBO 3anpaLlMBaeMbIX PErMCTPOB
MODBUS_READ_ MODBUS ILLEGAL DATA _ Gonblie MakCUManbHOro BO3MOXHOIO
HOLDING_REGISTERS ADDRESS uncna (125);
* 3aMpOoC HecyLLecTByloLLEero napamerpa
* KONMYECTBO 3anpaLlMBaeMbIX PEFMCTPOB
MODBUS_ READ_INPUT _ MODBUS ILLEGAL_DATA _ BornbLue MakCcUMarbHOr0 BO3MOXHOMO
REGISTERS ADDRESS umcna (125);
* 3aMpoC HecyLLEeCTBYIOLLEro napamerpa
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MpogomkeHue Tabnuubl 6.7

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npueoasiymne
K OLLMOKe

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_
ADDRESS

* onbITKa 3anucu napamMmeTpa, pasmep
KOTOpOro npesbiwaeT 2 6anTa;

* NonbITKa 3anucu napameTpa, 40CTyn Ha
3anncb K KOTOPOMY 3anpeLLeH;

* MONbITKa 3anucu napameTpa Takoro TmMna,
3annchb B KOTOPbLIN HE MOXET ObITb
OCyLLeCTBNeHa AaHHON yHKUNEN.
MooaepxmBaemble TUMbI:

* 3HaKOBbLIE 1 6e33HaKoBblE Lenble
(pa3mep He Gonee 2 GawT);
* epeyncnsiemMble;
* float16 (Ha gaHHbIM MOMEHT B Moayrne
TaKOW TUMN HE UCMONb3yeTCs).
* 3aNpoOC HECYLLLECTBYHOLLEro NapameTpa

MODBUS_ILLEGAL_DATA_
VALUE

* BbIX0Of 3a Npefenbl MakCUMarnbsHOro Unu
MWUHUMAanbHOIO OrpaHMYeHnin Ans
napametpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* 3aMNMCb HECYLLECTBYIOLLEro NapameTpa;

* MonbITKa 3anMcyu napameTpa, 4OCTYynN Ha
3anncb K KOTOPOMY 3anpeLLleH;

* KONMYECTBO 3anUCbiBaeMbIX PEFMCTPOB
HonbLUue MakcMmManbHOro BO3MOXHOMO
yncna (123)

MODBUS_ILLEGAL_DATA_
VALUE

* He HangeH TepMuHMpytowmii cumson (\0)
B CTPOKOBOM NapameTpe;

* pasmep 3anpalumBaeMblX AaHHbIX
MeHbLLe pa3mepa NepBoro 1nm
nocrnegHero B 3anpoce napameTpa;

* BbIXOZ, 3a NpeAenbl MakcMMasbHOro Unm
MWUHUMAarIbHOIO OrpaHUYeHUn ons
napametpa

CuTyaumm, npusoasLime K BO3HUKHOBEHWIO OLLMBOK BO BpeMst paboThbl C apX1BOM, onncaHbl B Tabnuue 6.8.

Tabnuua 6.8 — OwMGKKN Bo Bpems paboTbl C apXmBoOM

Ucnonb3yemas cyHKUUsA

HaumeHoBaHue oWNOKKN

Bo3amoxHble cutyauuun, npuBogsime
K OLLMOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLIMOOYHBIV pasmep gaHHbIX (0x07 <=
data length <= 0xF5)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
crneundmkaumm;

* HE Y4anocb OTKPbITb dhann AN YTeHns
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yOanocb NEPEMECTUTLCS K HY)KHOMY
CMeLleHuno B hanne

MODBUS_SLAVE_DEVICE_
FAILURE

* owmnbka yaaneHus davina npv sanpoce
Ha yaaneHue;

* 3anpoc CrnuLKom 60nbLLIOro KonMyecTBa
OaHHbIX (bonble 250 6awT);

* HegonycTMMbIv record number (6onbLue
0x270F);

* HegonycTuMmbin record length (GonbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _

* OLUMOBOYHBIV pa3mep AaHHbIxX (0x09 <=

FUNCTION data length <= OxFB)
MODBUS ILLEGAL DATA * reference type He cooTBeTCTBYET
- - - cneundukaumu;
ADDRESS

* He yaanocb OTKPbITb hann ansa sanucu

39



6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.8

Ucnonb3yemas cyHKums HaumeHoBaHMe oWNGKM BoamoxHble cr;ﬁ:g:é npusoAasiuue

* 3anpalumBaeMblii hans OTCYTCTBYET;

MODBUS SLAVE DEVICE * 3anpaluvBaembIii chann JoCcTyneH
- — - TONbKO A1 YTEHUS,
FAILURE * He yganocb 3anucaTb HeobxogmMmoe

KonnyecTBo 6anT

6.5.7 Pa6oTa no npotokony MQTT

Apxutektypa MQTT onpegensieT Tpu Tuna yCTPOWCTB B CETU:
* 6pokep — ycTporcTBo (06bI4HO — K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBNSET Nepeaady coobLeHUn
OT n3gartenen K nognMcyYnKkam;
* U3pgarTenu — yCTPOMCTBa, KOTOpbIE SABMSAOTCA MCTOYHUKAMM AaHHbIX 4118 NOAMUCYMKOB;

* NOANMUCYUKHN — yCTpOIZCTBa, KOTOpPbIE Nony4arT AaHHble OT napatenen.

OgHo YCTPOVICTBO MOXEeT CoOBMeELLaTb (byHKLI,VIVI n3garena n noanncyumka.

MQTT
BPOKEP

Moanucka

MNy6nukaums Moanucka/
My6énukauma

PucyHok 6.5 — CTpykTypHasa cxema obmeHa no npotokony MQTT

Moanucka u nybnukaums gaHHbIX NPOUCXOAMT B pamMKax TOMMKOB. TONWK npeacTtaBnsieT cobor CUMMBOMNbHYO
CTpoKy ¢ kogupoBkon UTF-8, koTopada no3BonseT OAHO3HAYHO MAEHTUMUMPOBATL OnpeneneHHbIN
napametp. TONMKN COCTOSAT U3 YPOBHEW, pasgensieMbIX CUMBOIIOM «/».

NMPUMEYAHUE
m Tonnkn MQTT MoryT BKNto4aTh B cebs 3anofiHnTenn — cneumarnbHble CUMBOSIbI, KOTOPble

obpabarbiBatoTcs 6pokepom ocobbim obpasom. CyLuecTByeT ABa TUMA 3anofHUTENEn —
OOHOYPOBHEBHIN 3aMNONMHUTENb «+» U MHOTOYPOBHEBbLIN 3aNONHUTEND «#».

@ NPEAYNPEXOEHNE

Tonukun saBna0TCA YYyBCTBUTESIbHbIMU K PETUCTPY.

CTtpykTtypa TonukoB mogynen: Cepusa/Umsa_yctponctea/®yHkuusa/Uma_ysnalllapametp, rae:
» Cepus — HaMMeHOBaHMe cepun YCTPOMCTBA, Bceraa uMmeeT 3HavyeHme MX210;
* UMs_ycTponcTBa — Msi KOHKpETHOro Mogynsi, 3agaHHoe B 10O Owen Configurator (cm. pasgen 7.5);
* ®yHKumusa — GET (4TeHune 3Ha4YeHun BXOAOB M BbixogoB modyns) unv SET (3anuck 3HadeHun
BbIXOJ0B MOAYIs);
* Umsa_yana — tun Bxogos unu Beixogos (DI/DO/AI/AO);
* MMapameTp — Ha3BaHWEe KOHKPETHOrO NapameTpa (cm. Tabnumuy 6.9).
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Tabnuua 6.9 — YpoBHM TONMKOB MoAynsi

Uma
N ®dopmar
Cepus ycTpon- | ®yHkumns | Ums yana MapameTp OnucaHue Ao
cTBa
MX210 | Device | GET | Al1-AI8 VALUE | 3Hauenne aHanorosoro | C nnasatoleif
BxoAda TOYKOU

Mpumep

1. YTeHue 3HaYeHNA ANCKPETHBLIX BXOAO0B
MX210/Device/GET/DI/MASK
[Mpumep nony4yeHHOro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. 3anucb 3Ha4YeHUN AUCKPETHbIX BbIXOAO0B
MX210/Device/SET/DO/MASK
[Mprmep 3anncbiBaeMOro 3Ha4YeHust: 15 (BKMUnNTb Bbixodbl 1—4)

3. Ucnonb3oBaHMe oAHOYPOBHEBOIO 3anoSIHUTENA

MX210/Device/GET/+/COUNTER — 6ygneT nony4yeHa MHopmaLmsa 0 3HAYEHNSIX CHETYMKOB BCEX
ONCKPETHBIX BXO40B MOAYMS, TO €CTb 3TOT TOMUK 3KBUBANeHTEH Habopy TOMMKOB:
MX210/Device/GET/DI1T/COUNTER

MX210/Device/GET/DI2/COUNTER

MX210/Device/GET/../COUNTER

MX210/Device/GET/DIn/COUNTER

4. Ucnonb3oBaHWe MHOTOYyPOBHEBOro 3anofiHUTEeNs

MX210/Device/GE T/ — 6ygeT nonyveHa nHdopmanms 0 BCEX MapameTpax Moayns, 4OCTYMNHbIX 4SS
yteHus (GET), To ecTb 3TOT TOMMK SKBUBANEHTEH Habopy TOMNMNKOB:

MX210/Device/GET/DI/MASK

MX210/Device/GET/DI1/COUNTER

MX210/Device/GET/DI2/COUNTER

MX210/Device/GET/.../COUNTER

MX210/Device/GET/DIn/COUNTER

6.5.8 PaboTa no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnueHt/Cepsep», NMpu 9TOM B TEPMMUHOMOIMM MPOTOKOMA KMMEHTHI
Ha3bIBalOTCA MeHeaXepaMu, a CepBepbl — areHTaMu.

Menepxepbl MoryT npoussoauTb uTteHne (GET) u 3anuce (SET) napameTrpoB areHToB. AreHTbl MOryT
OTNpaBnATb MeHemKepam yBedOMMeHus (Tpanbl) — Hanpumep, O nepexoge obopyaoBaHUs B aBapunHOe
COCTOSIHME.

Kaxgbll napaMeTp areHTa MMeeT YyHuKanbHbin mnaeHtudukatop (OID), npegcrtaensowmn  cobon
nocrnegoBaTenbHOCTb UMAP, pasfeneHHbix Todkamu. [ns ynpoLlleHuss HacTponku obMeHa npou3BOaMTENH
YCTPOWCTB-areHToB 00bI4YHO NpepocTaenstoT MIB-davnbl, KoTopble BKto4valoT B cebsi cnnucok napamMeTpoB
npubopa € MX Ha3BaHUAMU U MAEHTUdUKaTopamu. AT dannsl MoryT ObiTb MMnopTupoBaHbel B SNMP-
MeHeaxep.
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GET/SET
-} -
Trap
GET/SET t /Trap\ tGET!SET GET/SET

PucyHok 6.6 — CTpykTypHas cxema o6meHa no nporokony SNMP

6.5.9 [inarHocTuka paboTbl NepBUYHbIX AAaTYMKOB

B npouecce paboTbl Mogynb KOHTpOnupyeT paboToCMOCOOGHOCTE MOOKMHOYEHHBIX K HEMY MepBUYHbBIX
npeobpasoBatenen. B crnydyae o6HapyxeHUs HencnpaBHOCTK NGOro 13 HUX Moaynb nepenaer coobLueHve
06 owwnbke no ceteBomy nHTepdency Ethernet.

Owmnbkn opmupytotcs:
* npu pabote ¢ TC B cnyyae nx obpbiBa UM KOPOTKOrO 3aMbIKaHWS;

* npu pabote c Tl B cnyyae nx obpbIBa, a Takke Npu yBENMYEHUN TeMnepaTypbl CBOGOAHbBIX KOHLIOB
Tepmonap csbiwe 90 °C nnu npu ee ymeHblUeHUn Huxe muHyc 40 °C;

* npu paboTe ¢ nNobbIM TUNOM NEPBUYHBIX Npeobpa3oBaTenen B criyyae nonyyYyeHns pesynsraToB
N3MepPEHNI, BbIXOASLLNX 3a YCTAHOBMEHHbIE As 4aHHOTO AaTyvKa rpaHuLbl Auana3oHa KOHTPOnNS.

HekoTopble TuMbl HeMcnpaBHOCTEN MepBUYHLIX NpeobpasoBaTtenen He MOryT ObiTb AMArHOCTUPOBAHbI
moaynem. K HUM oTHocATCS oBpbiBbl AATYMKOB TOKA M HanpshkeHUst (M3MEpEHHbIM BXOL, BblAaeT HyrneBoe
3Ha4YeHWe UM AMarHoCcTMpyeT Kak HEMCNPaBHOCTb « 3HAYEHUE CITULLKOM Maroy).

M3-3a BBEOEHHOMW B MOAYMb OWArHOCTUKM KOPOTKOrO 3aMblkaHnss TC moaynb BOCMNPUHMMAET CurHanbl
conpoTmerieHuss meHee 25 OM Kak HeLOCTOBEpPHbIE, B CBSA3M C 3TMM, Hanpumep, aartyuk (0...2000) Om He
MOXET M3MepATb curHansl B AvanasoHe ot 0 go 25 Om (ot 0 go 1,26 % avanasoHa).

6.5.10 OKnOKM fgaTynKkoB

B cnyyae BO3HMKHOBEHMSI OLIMOKM Ha Bxode BO BpeMsi obmeHa Mo npotokornly ModBus ko oLwimbku
nepegaeTcs B perucTp cratyca Bxoga v B ctaplumin 6ant peructpa sHaveHus (tun float).
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Tabnuua 6.10 — Koabl ounbok peructpa crartyca

KoahpuLneHT

Xapaktep ownbKu 3HauyeHue B perucrtpe UHavkauusa
M3mepeHue ycnewHo 0x00 3eneHbin
[aHHble He roToBbl. Heobxoanumo 0x06 OpaHxxeBbii
AOXOaTbCs pe3ynsraTtoB NepBoro
n3MepeHnsi Nocne BKIHYEHUS
Moayns
[aTtumk oTkno4eH 0x07 BbikntoyeH
Benwvka Temnepatypa cBOGOOHbIX 0x08 OpaHxeBbli
koHuoB TI1
Mana Temnepatypa cBo60aHbIX 0x09 OpaHxxeBbin
koHuoB TI1
M3mepeHHoe 3HaueHne CnnLLKOM O0x0A OpaHxeBbin
BEJTUKO
M3mepeHHoe 3HaYeHne CAnLLKoMm 0x0B OpaHxeBbin
Maro
KopoTkoe 3amblkaHue gatymnka 0x0C KpacHbI
OO6pbIB gaTymka 0x0D KpacHbIn
OtcyTctBue cBsau ¢ AL Ox0E KpacHblIii
HekoppeKTHbIN KanMOpOBOYHbIN OxOF OpaHxxeBbin
KoahpuumneHT
Tabnuua 6.11 — Kogbl olunb0ok perncrpa 3Ha4yeHus

XapakTtep owmnbku 3HauyeHue B perucrtpe UHavkauus
NamepeHune ycneLHo Mepenaetcsa pesynsrat 3eneHbin

n3mepeHusi
3HaveHue 3aBeJOMO HEBEPHO O0xFO OpaHxxeBbIn
[aHHble He roToBbl. Heobxoanumo OxF6 OpaHxeBblii
00XOaTbCs pe3ynsTaTtoB NepBoro
n3MepeHnst Nocre BKIIYEHUS
Moayns
[aTtuunk oTknoYeH OxF7 BbikntoyeH
Benvka Temnepatypa cBOGOOHbIX OxF8 OpaHxxeBbIn
koHuoB TT1
Mana Temnepatypa cBo60AHbIX OxF9 OpaHxxeBbii
koHuoB TT1
M3mepeHHoe 3HaYeHne CnnLKom OxFA OpaHxeBbin
BENMKO
M3mepeHHoe 3HayeHne CrivKom OxFB OpaHxxeBbii
Marno
KopoTkoe 3amblkaHne gatymnka 0xFC KpacHblii
OO6pbIB gaTtuymka 0xFD KpacHbliii
OtcyTtctBue ceasu ¢ AL OxFE KpacHbliii
HekoppeKTHbIN kKanMbpOBOYHbIN OxFF OpaHxxeBbIn
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7 Hactporika

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 Beibopa nHTepdenca cnegyer:
1. Moakntountb Mmoayns K MK ¢ nomoLubio kabena USB unu no nHtepdeicy Ethernet.
@ NPEQYNPEXOEHUE
B cnyyae nogkntoueHnsa mogyns k nopty USB nogaya 0CHOBHOro NMTaHUsa Mogynsi
He o6s3aenbHa.

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.

* COMNe, rae Ne — Homep nopTa — ansa nogkntoyeHus no USB.

CeTeBkle HACTPOMKK
WHTepdeic
COMS5 hd

Ethernet (owen.ru)
Wireless80211 (owen.ru)
Wireless80211 (owen.guests)
Wireless80211

COMS3

PatoTa odnaiiH

PucyHok 7.1 — MeHto BbiGopa nHtepdenca
JanbHelwwre warv 4ns noucka ycTporucTea 3aBUCAT OT Bbibopa nHTepdelica.

YTto6bl HanTn 1 0obaBWTb B MPOEKT MOAYSb, MOAKITYEHHbIN No nHTepdericy Ethernet, cneayert:
1. Bbibpatb HaTn ogHO yCTPOMCTBO.
2. Beectn IP-agpec nogknio4eHHOro yCTponcTea.

3. HaxaTtb Bknagky HanTtu. B okHe oTobpasutcs mogynb ¢ ykasaHHbIM IP-agpecom.
@ NPEAYNPEXOEHUE

3HaueHue IP-agpeca no ymonyaHuto (3aBogckas Hactpomnka) — 192.168.1.99.
4. BoibpaTb yCTPONCTBO (OTMETUTL ranoyvkoi) n Haxats OK. Ecnu ycTponcTBo 3alumiLeHo napornem, To

cneayeT BBECTU KOPPEKTHLIN Naposnb. YCTPONCTBO ByaeT [obaBneHo B MPOEKT.
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7 Hactporika

YTtobbl HaNTV 1 A06aBMTL B NPOEKT MOAYIb, MOAKMOYEHHbIN Mo nHTepdericy USB, cnepyer:

1. B BoinagatoLiem MeHto MpoTtokon BbiIOpaTth npoTtokon Owen Auto Detection Protocol.

MpoTtokon
Modbus RTU -

Madbus RTU
Owen Auto Detection Protocol
Oeen

PucyHok 7.2 — Bbi6op npoTtokona

2. BbibpaTtb HanTn ogHo ycTpomncTBO.
3. BBecTu agpec nogko4eHHOro yCTporcTea (no ymonyanmio — 1).
4. Haxatb Bknagky Hantu. B okHe oToBpasntca Moaynb € ykazaHHbIM aaApecomM.

5. BbibpaTb yCTPOWUCTBO (OTMETUTL ranoykoi) n Haxatb OK. Ecnv yCcTpoicTBO 3aluLLeHo naponem, To
cneayeT BBECTU KOPPEKTHLIN Naposnb. YCTPONCTBO Byaet [obaBneHo B MPOEKT.

Bonee nogpobHasa uHgopmaumst 0 NoaknyeHnn n pabore ¢ moagynem npusegeHa B Cnpaeke N0 OWEN
Configurator. [1ns BbI30Ba cnipaBku B Nporpamme crneayeTt Haxatb knasuiy F1.

7.2 NMopkniovyeHue kK obnayHomy cepsucy OwenCloud

Ons noagknioyeHns Mogyns kK obnayHomy cepBuCy criegyeT BbINONMHUTL OEACTBUSA:
1. MopkniounTtb Mogynb kK Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn kK OwenCloud v HacTpouTb NnpaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3apgaTb naponb Ans goctyna k npmubopy (cm. Cnpaesky Owen Configurator).

@ NPEAYNPEXOEHUE
Ecnu naponb He 3agaH, nogkntodeHre K 06nayHomMy cepBuCyY HEAOCTYMHO.
4. 3anTtun Ha canT obnadvHoro cepemca OwenCloud.

5. MNepentn B pazgen AGMuHUCTpUpoBaHue il n 1o6aBuTsL Nprbop.
6. B oTkpbIBLLIEMCH OKHE 3aaaTb 0bsi3aTernbHble HACTPOWKU:

* Tun npubopa — aBToonpeaensemslie yctporictea OBEH;

* UpeHTdmkaTop — 3aBogckon Homep npnbopa;

» HazBaHue npnbopa — nmsi npmdopa B ob6nayHoOM cepBuce.
7. HaxaTtb kHonky [lo6aBUTD.
8. BeecTtu naponb npubopa.

MoppobHbI Npumep HacTponku nogkntoveHnss k OwenCloud MOXHO MOCMOTpeTb B AokymeHTe «Mx210.
Mprmepbl HacTporiku obMmeHa» Ha cTpaHuue npubopa Ha canTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbLIMU Npu padoTe ¢ obnayHbiMm cepsucom OwenCloud

O6nayHbin cepuc OwenCloud aBnseTca HageHbIM XpaHUMLLEM AaHHbIX, 06MeH HopMaLMM C KOTOPbIM
3awmncpoBaH mogynem. Ecnn Ha npou3BOACTBE UMEKTCS OrpaHMYeHMst Ha nepedady AaHHbIX, TO 0OMeH
OaHHbIMK ¢ obnayHbiM cepsrcom OwenCloud MOXHO OTKNIOYMTL. 10 yMonyYaHuo NoAkMYeHne Moaynsa K
obnayHomy cepBucy 3anpetieHo. OrpaHudeHMe poctyna u obmMeHa [daHHbIMM C Mopgynem crepyet
HacTpaueaTtb B [10 Owen Configurator.

Ona paspeleHus nogkntoyeHnsa B Owen Configurator cnenyer:
1. YcTaHoBWTb Naponb Ansi JOCTyna K Moaynto (M. pasgen 7.7).

2. 3apgaTb 3Ha4yeHune Bkn. B napametpe MogkntoyeHne kK OwenCloud (pycyHok 7.3).
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NMPUMEYAHUE
Iil Ecnu ansa mogyns He 3agaH naporsib, TO aBToOMaTnyeckoe NogknioyeHre K obnayHomy cepsucy

nponcxoanTb He Byaer.

Mras IHaueHwe
b Yacel peanbHOro BPEMEHW
4 | CeTeBble HACTPOMKW

¥  Hactpo#ikm Ethernet

4  Hactpo#ikn nogenovedns Kk Owen Cloud

MNogrnwouerne k Owen Cloud B,
Cratyc noaenodenua k Owen Cloud Buikn
b | Coctoanne Gatapen Bxn.

PucyHok 7.3 — HacTtpoiika aBToMaTM4ecKoro noaknto4YeH1s K obnayHomy cepBucy

Ecnu poctyn k mogynto yepes obnadHein cepemuc OwenCloud paspelueH, To MOXHO HAacTpOUTb cneayoLne
orpaHnyeHuns goctyna (PUCyHokK 7.4):

* Pa3pelueHne KoHUrypupoBaHms — AOCTYN K KOHpUIrypauMoHHLIM NapameTpam Mogynsi;

* YnpaBneHue v 3anmcb 3Ha4eHNI — YTEHUE U 3anncb 3Ha4YeHNIA Moayns;

» foctyn k pernctpam Modbus — 4teHue n/vnm 3annceb 3HaYEeHUN PErMCTPOB.

4  MNpaea ypanénnoro gocryna us Owen Cloud

Pazpewenune koHbWrypHMpoBaHWA JabnokmposaHo |V
¥npaeneHue W 3aNWUch SHaYEHWI JabnokwpoeaHo |V
Hocryn k pernctpam Modbus MonHwiE 3anpet
Agpec Slave MonHbid 3anpet
TalimayT nepexoaa & Ge30nacHoe COCTORHME Tonwko ytenne
¥ | Cratyc npubopa Tonbko sanuck

b Apxiue Monneid goctyn

b | JuckpeTHble BeIXOAE!
PucyHok 7.4 — Hactpoika yganeHHoro goctyna K Mogysto

7.4 HacTtpouka ceTeBbIX NapamMmeTpoB

[na obmeHa gaHHbIx Mogyns B ceTn Ethernet gomkHbl ObITh 3a4aHbl NAapaMeTpbl, NPUBEAEHHbIE

B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napamMmeTpbl Moayssi

MapameTp MpumeyaHue
MAC-agpec YcTaHaBnNuBaeTCH Ha 3aBOAE-U3roTOBUTENE U ABMAETCSH HEM3MEHHbIM
IP-agpec MoxeT ObITb CTaTUYECKUM UK OMHamMudeckum. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet Buavmyio Mogynem nogcets |IP-aapecos Apyrux yCTporcTB. 3aBoackas
HacTpoika — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wno3a ans Boixoda B VIHTepHeT. 3aBoackast HacTporika — 192.168.1.1

IP-agpec MOXeT ObITb:
* CTaTUYECKUI;
* AMHAMUYECKUN.

Cratnyeckun IP-agpec yctaHaBnmBaeTcs ¢ noMoLubio Owen Configurator nnmn cepsrMcHOM KHOMKK.
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[Ona yctaHoBku ctatudeckoro IP-agpeca ¢ nomousio Owen Configurator cnepyer:

1. 3anTtu Bo Bknaaky CeTeBble HACTPOMKM.
2. 3apaTtb 3Ha4eHue B none YctaHoBuTh IP agpec.

3. 3apgaTb 3HaveHwue B norne YCTaHOBUTb Macky NoaceTu.
4. 3apaTb 3Ha4eHue B none YcraHoBuTsb IP agpec wnio3a.

Mpu ctatnueckom IP-agpece napametp Pexxum DHCP gomnxeH nmeTs 3HayeHne Bbikn.

Ons YCTaHOBKWU CTaTU4e€CKOro IP-a/J,peca C nNoMoLlbro CepBI/ICHOIZ KHOMKW crenyer:

1.

2
3
4.
5

MoaknounTb MOAyNb Unu rpynny moaynen k cetu Ethernet.

. 3anyctnte Owen Configurator Ha K, nogkntodeHHOMY K Tol e ceTu Ethernet.
. Bbibpatb Bknagky HasHaueHume IP-agpecoB.

3agaTtb HavanbHbI IP-agpec ans nepBoro Moayns U3 rpynnbl MOAYNewn.

. MocnepgoBaTenbHO HaXXUMaTb Ha MOAYIAX CEPBUCHbIE KHOMKW, KOHTPONUPYS pe3ynbTaTt B OKHE
nporpammebl. B okHe Owen Configurator 6ynet otobpaxatbcst MHopmaLmsa 0 Moayre, Ha KOTOPOM
Obina HaxaTa KHOMKa, aToMy Moaynto ByaeT npuceBamBaTbCs 3afaHHbIN cTaTudeckun IP-agpec mn
Apyrne napametpbl ceTu. lNocne NnpuceoeHns agpec aBToMaTuyecky yeenmymeaeTcs Ha 1.

[na HasHayeHnus ctatmyeckoro IP-agpeca ¢ nomoulbko kHonku napametp Pexum DHCP pgomkeH umetb

3Ha4e

Hue PasoBas yCTaHOBKa KHOTMKOW.

4 | Hactpoiiku Ethernet

Texywuid IP agpec 10.2

Te KYLLL3A MaCka NogCieTH

Texywuid IP agpec wnwosa 10.2.1.1
¥cranoswTe IP agpec 192.165.1.99
YeTaHOBWMTE MacKy NOACETH 255.255.0.0
YcranoewTe IP agpec wnrsa 192.1638.1.1

Pexcam DHCP Pazcean ycranoek: | ¥
4 | Hactpoitkwn nogenrovenna ¥k Owen Cloud Buikn
Mogknrouerue k Owen Cloud B,

Cratyc noguirouenmna ik Owen Cloud Pasosan ycTaHosKa KHOMKON

PucyHok 7.5 — Hactpownka napameTtpa «Pexxum DHCP»

C nomoLLbi0 CEPBUCHON KHOMKM MOXHO YyCTaHOoBWUTL |P-agpeca cpasy gns rpynnbl mogynen (Cm. crnpaBky

kK Owe

n Configurator, pasgen HasHa4yeHue IP-agpeca ycTponcTBy).

OuHamunyecknin IP-agpec ncnonb3yetca Ans paboTbl ¢ 06nayHbIM CEPBMCOM M He noapasymeBaeT paboTy
¢ Mactepom cetn Modbus TCP. IP-agpec mogynsi yctaHasnmBaetcs DHCP-cepsepom cetu Ethernet.

[i]
O

NMPUMEYAHUE

CnepyeT yTO4HUTb Y CNy>K6 CUCTEMHOrO agMUHUCTPUPOBaHust o Hannuum DHCP-cepBepa B yyacTke
CeTU, K KOTOPOMY NOAKITIoYEH Moayrnb. [Ana ncnonb3osBaHusa auHamunyeckoro IP-agpeca cnenyet
yCcTaHoBuUTb 3HavyeHune Bkn B napameTtpe Pexxum DHCP.

NPEAYNPEXOEHUE

[ns npMMeHeHns HOBbIX CETEBbIX HACTPOEK crneayeT nepesarpy3antb Mogynb. Ecnu mogynb
noaknoyeH no USB, ero Takke crieqyet OTKMIOUYUTb.
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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.
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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

NMPUMEYAHUE
MN3rotoBuTenb octaBnseT 3a cobot NpaBo BHECEHWNS [OMOMHEHWNI B KOMMNMEKTHOCTb MOAYNS.
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10 MapkunpoBka

10 MapkupoBka

Ha kopnyc mogynsi HaHeCEHb!:
» 0603HaYeHne Moaynsi, MOAMMUKALUA U UCMONHEHNE;
* TOBapPHbLIN 3HAK NpeanpuaTUS-N3roToBUTENS;
* 0603HaYEeHNE HOMUHAMBHOIO HaNPSKEHUsSI MUTaHUSA U ero TUM;
* noTpebnsemas MOLLHOCTb;
* KNacc 3aWwuTbl OT NopaxeHus anekTpnyeckum TokoM no NOCT 61131-2;
* cTeneHb 3awmnTbl no NOCT 14254;
* 3HaK YTBEPXXAEHUS TUMNa CPEACTB U3MEPEHWIA;
* 3HaK obOpalleHnss NPoAYKUMM Ha pbiHKe EBpa3ninckoro 3kOHOMMYECKOro Cor3a;
* CTpaHa U3roToBUTENb;
* fata Bbinycka (MecsL, rof);
* 32aBOAICKOM HOMEP (LUTPUXKOA);
* MAC-agpec.

Ha notpebutenbckyto Tapy HaHeCeHbI:
» 0603HaYeHre Moayns, MoaMdUKaLusa U UCNONHEHNE;
* TOBaPHbIN 3HAK NPeanpuaTUA-u3rotoBUTENS;
* 3HaK obpalleHnsa NpoayKumMn Ha pbiHke EBpa3ninckoro SKOHOMUYECKOro Co3a;
* CTpaHa n3rotoBuUTerb,
* NOYTOBbLIN aapec NPeanpPUATUA-N3roTOBUTENS;
* jlaTa YNaKkoBKM;
* 3aBOACKON HOMEP (LUTPUXKOA).
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11 YnakoBka

11 YnakoBkKa

YnakoBka mogyns npoussoantca B cootBetcTBum ¢ FTOCT 23088-80 B NnOTpeOMTENbCKYO Tapy, BbIMOMHEHHYO

13 kopobouHoro kaptoHa no MOCT 7933-89.

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

12 TpaHcnopTupoBaHue U XpaHeHue

Mogynb JOMmKeH TpaHCMOPTMPOBATLCHA B 3aKpbITOM TpaHcnopTe noboro Buaa. B TpaHcnopTHLIX cpeacTBax
Tapa JormkHa KpenuTbCsa COrmacHo npaeunam, 4ENCTBYIOWMM Ha COOTBETCTBYHOLUX BUAAX TPAHCNopTa.
TpaHcnopTpoBaHMe Moayrnen B ynakoBke NpeanpusTUa-M3roToBUTENs A0MKHO COOTBETCTBOBATL YCIOBUSIM:

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

* OTHOCUTENBHOW BNAXXHOCTN OKpy>atoLero Bosayxa ot 10 go 95 % npu Temnepatype nntoc 35 °C;

* ¢ cobnogeHeM Mep 3aLuTbl OT yAapoB 1 BUbpauuii;

* MMHMMarlbHOE aTmoccbepHoe AasJieHne npu TpaHCNnopTUpoBaHUM HE OOJTKHO ObITb MeHbLue 80 kla

(akBMBanNeHTHO BbicoTe Haf yposHeM Mops 3000 m).
Mopynb cregyeT NepeBo3nTb B TPAHCMOPTHOWM Tape MOLUTYYHO UK B KOHTEHEpPaX.

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

MO,D,yJ'lb cnefyeT XpaHNUTb Ha CTennaxax.
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13 MNapaHTUHLbIE 0b6si3aTenbCTBA

13 MNapaHTUNHLbIE 06sA3aTeNnbLCTBA

M3rotoBuTeNnb rapaHTUpyeT COOTBETCTBME Mopyns TpeGoBaHusiM TY npu  coOMOgeHUM  YCroBui

aKkcnnyataumm, TpaHCNOPTUPOBAHUA, XPaHEHUSA U MOHTaxa.
[apaHTUIAHBIN CPOK aKcnnyaTauum — 24 mecsita co OHSA NPoaaxu.

B Chny4ae BbIXoga MoAayna U3 CTposA B Te4HeHune FapaHTI/IVIHOFO CpoOKa npu cobntogeHun yCJ'IOBI/IVI 3Kcnyartauum,
TPpaHCNOPTUPOBAHUA, XpPaHEHUA W MOHTaXa npeanpuaTne-m3rotoBuUTerb 06;|3yeTc;| OoCyLleCTBUTb €ro

GecnnaTHbI PEMOHT UK 3aMeHy.

Mopsipok nepeaayn Moayns B PEMOHT COOEPXKUTCSA B NAcnopTe U B rapaHTUAHOM TaroHe.
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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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