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BeseneHune

BBegeHue

HacTosillee pyKOBOACTBO MO 3KChnyaTauuu MpedHa3HadeHo Ans O3HaKOMMEHUS OBCnyXMBaloLLEero
nepcoHana ¢ yCTpOWCTBOM, MPUHLIMNOM AENCTBUS, KOHCTPYKUMEN, paboTon 1N TEXHUYECKUM OOCHyXMBaHMEM
mMoayns aHanorosoro Beoga MB210-102, B ganbHenwem no TEKCTY MMEHYEMOIO «MOAYIb» WUIN «npubop».
MopkntoyeHne,  perynupoBka W TexoOCNyxMBaHWMe  MOAYNs  LOSDKHbI  NMPOM3BOAUTLCA  TONbKO
KBanMuumpoBaHHbIMY crieuuanmuctamMm nocne NpovTeHNsa HaCTOALLLEero pyKOBOACTBA MO SKCnnyaTauum.

O603HaveHne moayns npu 3akase: MB210-102.



Mpenynpexaatolme coobleHus

Mpeaynpexaalowme coobLieHns

B naHHOM pyKOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

A\

H e B

ONACHOCTb
KntoyeBoe cnoeo OMNACHOCTb coobLiaeT o HenocpeAcTBEHHOM Yyrpo3e onacHOM CUTyauuu,
KoTopas NpMBeaeT K CMepTH UIM Cepbe3HON TpaBMe, eCin ee He NpeaoTBpaTUThb.

BHUMAHUE

KrntoueBoe cnoso BHVMAHWE coobuwaeT 0 noTeHuManbLHO onacHOM CUTyaLmm, KOTopasi MOXeT
NPUBECTU K HEOOMbLUMM TPpaBMaM.

NPEAYNPEXOEHUE

KntoyeBoe cnoso NMPEAYTMPEXOEHUME coobLuiaeT o noTeHuManbHO onacHoOW cuTyauum , kotopasi
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE

Kntoueroe cnoso NMPNMEYAHWE obGpaluaeT BHUMaHWe Ha nore3Hble COBETbI M pEKOMEHAALMMN,
a Takke nHgdopmaumio ana acpdektuBHon 1 6esaBapuiiHon paboTel 060pygoBaHuMS.

Ol'paHVNEHVIe OTBEeTCTBEHHOCTU

Hu npu kakmnx obctositensctBax OO0 «[lMponssoacteeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IpPUANYECKY0 OTBETCTBEHHOCTL M He ByayT npu3HaBaTh 3a cobou kakue-nnbo obsizaTenbcTea
B CBA3M C noObIM ylwepOboM, BO3HMKWIMM B pes3yrnbraTe YCTAHOBKM WM UCMONb30oBaHus npubopa
C HapyLleHMeM OeNCTBYIOLWEN HOPMaTUBHO-TEXHUYECKOW JOKYMEHTaLNN.




cnonb3yemble TeEpMUHBI M ab6peBuaTypbl

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

Mogynu aHanorosoro Beoga MB210-102 (ganee — mogynu), npeaHa3HavyeHbl Anst UISMEePEHUN HaNPSXXEHNSsT 1
CWIbl NMOCTOSIHHOTO TOKa 1 Npeobpa3oBaHnii U3MEPEHHLIX 3HAaYEHUI B LLMAOPOBOK CUrHar.

B mogyne aHanorosoro Beoga MB210-102 peanu3oBaHO 8 aHanoroBblXx BXOAOB, NpegHasHavYeHHbIX Ans
NOAKMOYEHNST AaTYMKOB UMW CUTHArOoB Crieayowmx TUMOoB:

+0..
«0..
4.
+0...
+0...

5 MA;
.20 MA;
.20 MA;

1B;
10 B.

Kaxgbin Bxo4 MOXXHO HacTpouTb Ha Nnobor n3 TMNoB He3aBMCMMO APYr OT Apyra.

Mogaynb 3apernctpmpoBaH B [0CyaapCTBEHHOM peecTpe CpeacTB N3MEpPEHUN.

Homep B rocpeecTtpe: 92904-24.

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


https://fgis.gost.ru/fundmetrology/registry/4/items/1418547

2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHMYeCKMe XapaKTepUCTUKU U

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — TexHU4YeCcKue XapakTepucTUKn

ycnoBusa aKkcnnyatauummn

Xapakrepuctuka 3Ha4yeHue
MutaHue

HomnHaneHoe HanpsXXeHne nuTaHua (24+3)B
[nanasoH HanpskeHnst NTaHna 10...48B
MoTpebnsemas MOLWHOCTbL (Npy NuTaHnn 24 B), 4 Bt
He Gonee
Knacc ncTovHuKa nuTaHns nr-2x
3awumTta oT NepenontoCoBKN HAMPSHXKEHNS MUTaHNSA EcTb

NHTepdencol

NHTepdelic obmeHa

CaooeHHbI Ethernet 10/100 Mbps

UHTepdelic koHpuryprposaHus

USB 2.0 (MicroUSB), Ethernet 10/100 Mbps

MoppepxmBaemMble NPOTOKOSbI

Modbus TCP, MQTT, SNMP, NTP

Bepcusa npotokona IPv4
Bxoabl
KonnyecTBo aHanoroBbIx kaHarnoB N3MepeHus 8
. 5 0...5MA

[wnanasoHbl n3aMmepeHnin/npeobpasoBaHuii CUNbI 0...20 MA
NMOCTOSIHHOTO TOKa 4. 20 MA
[nanasoHbl namepeHui/npeobpasoBaHmn 0...1B
HanpsKeHUs MOCTOAHHOIO ToKa 0...10B
PaspsigHocTb ALITM 16 6ut
ManbBaHW4eckas nsonauus Het
Bpewms onpoca ogHoro Bxoga, He MeHee™™ 12 mc
3awuTta oT nepeHanpsKeHMs Ha U3MepPUTENbHbIX no+30B
KaHanax
MpoBepka Ha 0bpbIB OATYNKOB HAMPSHKEHUS Ectb
EavHnua mnagwero paspsaga, He 6onee:

0...1B 0,1 vmB

0...10B 1mB

0...5wmA, 0...20 MA, 4...20 MA 1 MKA

dopmaT AaHHbIX, BO3BpaLLaeMbli NPOrpaMmon

[ecatnyHbIn, B unsndecknx eanHnLax naMmepeHna

Tun BxogoB

OundpbdepeHumnansHbIn

BxogHon umdposon punetp

1 — umdpoBon nHTerpupyowmn punstp, fcp =470 My,
2 — uudpposon punstp Sincd, fcp =242y

3 — umdpposon unetp Sinc4, fecp =123 My

4 — undpposomn punetp Sinc3 fcp =62 My

5 — undpoeoit punetp Sinc3 fcp = 16,7 'y, pexxekuns
50 'y — 80 gb

MeTog npeobpasoBaHuns

Curma-genesta

[nuHa nMHuMm cBaau MoaynAa ¢ gat4nkamu, He

CuUrHana HanpsaxeHunda NnoCToOAHHOro Toka, He Gonee

bonee 100m

ConpoTuereHne NMHUA YHUULMPOBAHHOTO

cuUrHana curnbl TOka NOCTOSIHHOMO HaMNpsiKeHust, He 100 Om
bonee

ConpoTusneHne NMHUN YHUPULIMPOBAHHOIO 50 Om
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MpogomkeHue Tabnuubl 2.1

Xapakrepuctuka 3Ha4yeHue
BxogHoe conpoTuBreHne kaHana n3amMepeHmns:
0...1B,0...10 B, He meHee 10 MOm
0...5 MA, He Bornee 500 Om
0...20 MA, 4...20 MA, He Boree 200 Om

Mpenensl gonyckaeMon OCHOBHOW NpUBeaeHHON K
AvanasoHy namepeHun/npeobpasosaHun
NOrpeLlHOCT n3MepeHnin/npeobpasoBaHnii;

0...1 B (chunetp 1) £0,5%
0...1 B (dounbtpbl 2-5) £0,25%
0...10 B (ounbtpbl 1-5) 10,25 %
0...5 MA (cpunbtpebl 1-5) £0,5%
0...20 MA (cpunbTpel 1-5) 10,25 %
4...20 mA (punbtpbl 1-5) 10,25 %

Mpenensl gonyckaeMon OCHOBHOM NpUBEAEHHOM K
ananasoHy nsmepeHuin/npeobpasoBaHun
NorpeLLHOCTU n3MepeHni/npeobpasoBaHni,
BbI3BAHHOW BMUSIHUEM 3NEKTPOMArHUTHbIX MOMEX

Mpenenbl gonyckaemMom npmuBegeHHoM K
AvanasoHy namepeHun/npeobpasosaHun
NOrpeLlHOCT n3MepeHnin/npeobpasoBaHnii Npu
N3MEHEHUN TEMMEPATYpPbl OKPYXKatoLLen cpeapbl oT
HOpMarbHbIX ycrioBuin Ha kaxable 10 °C
N3MeHEeHNs1 TeMnepaTypbl B AnanasoHe pabounx

cMm. Tabnuuy 2.2

Temneparyp:
0...10 B, (dounbtpbl 1-5) +0,03 %
(1);5.)1 B, 0...20 MA, 4...20 MA (duneTpbl +0,075 %
Flash-namsaTtb (apxuB)
MakcumanbHbIi pasmep darna apxmea 2 k6
MakcnmansHoe KonmMyecTBO hannos apxmea 1000
MuHUManbHbIM Nepuog 3anucu apxmea 10 cekyHA
Yackl peanbHOro BpemMeHu

MorpellHOCTb X04a YacoB peanbHOro BpEMEHM,
He Gonee:

Nnpn HopMarlbHbIX YCNOBUAX 3 CEKyHAObl B CYTKU

npy pabo4mx ycnoBumsix 10 cekyHf, B CyTKM
Tun NUTaHUA YacoB peanbHOro BpeMeHun Barapea CR2032
BperI paboTbl YacOB peanbHOro BPEMEHU Ha 6 net
opHon batapee

O6wme napameTpbl

[abapuTHble pasmepsbl (42 x 124 x 83) 1 Mm
CreneHb 3awwmThl KOpnyca IP20
CpenHui cpok cnyxobr*** 12 net
CpenHsas HapaboTka Ha OTKas3 100 000 yacos
Macca, He bonee 0,4 kr

|I| NPUMEYAHUE
* MakcMManbHas AnuMTenbHOCTb NpepbiBaHUs HanpskeHust 4o 10 MC BKIMHOUYNTENBHO

** ObLyee Bpems onpoca BXOAOB 3aBUCUT OT BbIBpaHHOro omnbsTpa, KonnmyecTsa BKNIOYEHHbIX
KaHarnoB 1 pexuma nposepkn Ha obpbiB (nogpobHee cM. pasgen 6.5.1).

*** KpoMe aneMeHTa NUTaHUs YacoB pearibHOro BPEMEHM.
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Tabnuua 2.2 — [lononHUTenbHas NOrpewHoOCTb Bbi3BaHHAA 3JIeKTPOMarHUTHbIMU NOMexamMun

Mpenenbl gonyckaemomn
. npuBeAeHHOM K AuanasoHy
BxoaHoun .
. namepeHun/
Tun nomexm CurHan “::';5’1?:?” npeo6paszoBaHuii
P norpewHocTn uamepeHuin/
npeo6pasoBaHui
0...1B
3 0...10B
nekTpocTaTMyeckme 0 _5mA 1-5 £02%
paspsgbl
0...20 mA
4...20 A
0...1B 1-5 +0,2%
HaHocekyHaHble 0...10B 1-5 +0,2%
UMMyINbCHbIE MOMEXK 0...5wmA, 0...20 MA, 4...20 MA 1-3 £0,5%
0...5wmA, 0...20 MA, 4...20 MA 4,5 +0,2%
0...1B
MukpocekyHOHble 0..108
MMMYIbCHbIE MOMEXM 0..5mA PpuneTpel 1-5 £0,2%
0...20 mA
4...20 A

2.2 N3onsauunsa y3noB npmnbopa

Cxema ranbBaHU4YeCKU N30NMNPOBaHHbIX Y3110B U MNPOYHOCTb ranbBaHM4YEeCKON n30onauumn npmeeaneHa Ha

pucyHke 2.1.

=10...48B

USB + M4

Al1...Al8

O
1000 B

a
~

1500 B

Ethernet

L

a
~

1500 B

PucyHok 2.1 — Usonsauusa ysnos moayns

OcHoBHas usonsauma (O) — usonsuus, NpuMeHsiemas Ana 4dacter obopyaoBaHUSl, HaxoQsALMXCS nog
HaNpPsPKEHUEM, C LIeNbio 06ecnevyeHns 3aLmThbl OT NMOPaXEHWS 3NEKTPUYECKNM TOKOM.

DononHutenbHaa usonauua (0) — He3aBucMmas u3onsaumsi, NpMMeHsieMasi B [OMOMHEHME K OCHOBHOM
N30onsuMm Anga Toro, Ytodbl rapaHTMpOBaTh 3alUTy OT NMOPaXEHWS SMEKTPUYECKMM TOKOM B Crlydae oTkasa

OCHOBHOW N30NALMN.

(D NPEOYNPEXOEHUE
3HayeHne NPOYHOCTM U3oNALMM YKa3aHO ANst UCNbITAHUI NPU HOPMarbHbIX KNTMMaTUYECKUX YCITOBUSIX,
Bpems Bo3aencteud — 1 muHyta no NOCT IEC 61131-2-2012.
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2.3 YcnoBusa akcnnyartauuu

Mopynb oTBevaeT TpeboBaHNAM NO YCTONYMBOCTM K BO3OENCTBMIO MOMEX B COOTBETCTBUM C
FOCT IEC 61131-2-2012. Mo ypoBHK W3Ny4YeHUst pagmMornomMex (MoMexXo3MMCCUMKM) MOAYSb COOTBETCTBYET
HopMaM, yctaHoBrneHHbiM TOCT IEC 61000-6-3-2016.
Paboune ycrnoBus akcnnyaTauum:
* TeMnepartypa okpyxatoLero Bozayxa ot muHyc 40 go nntoc 55 °C;
* OTHOCUTENbHAaA BNaXHoCTb Bo3ayxa oT 10 % ao 95 % (6e3 koHgeHcaumm Bnarn);
» atmocdepHoe aaeneHune ot 84 oo 106,7 klla;
* 3aKpbITble B3pblBOGE30NacHbIe NOMeLLEHUS 6e3 arpecCUBHbLIX MAPOB U ra3os;

* gonyctumasi creneHb 3arpsasHeHus 2 no FOCT IEC 61131-2-2012.

HOpMaJ'IbeIe ycnoBua akcnnyataumm:
* TEMMepaTypa okpyXxatoLero Bozayxa ot nnoc 15 go nntoc 25 °C;

* OTHOCUTENbHas BNaxHocTb Bo3ayxa oT 30 % fo 80 % (6e3 koHgeHcaumu Bnarm);

Mo ycToMuMBOCTHN K MEXaAHNYECKUM BO3ENCTBUSIM BO BpeMsi KCrryatauum Mogyrb COOTBETCTBYET
MOCT IEC 61131-2-2012.

Mo ycToMuMBOCTH K KNMMAaTUYECKUM BO3AENCTBMAM BO BPEMS 3KCMyaTaumn Moy COOTBETCTBYET
OCT IEC 61131-2-2012.

11



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

Ha knemMMHuKe NpucyTCTBYET ornacHoe AJ1s XKU3HW HanpsbkeHue. JTioGble noaKnioYeHust K Moaynto 1 paboTsbl Mo
€ro TeEXHUYECKOMY 0BCINyXXMBaHWIO crieqyeT NPOV3BOANUTL TOSBKO NMPU OTKITIOYEHHOM NUTaHUM MOZYIS.

Mo crnocoBy 3aLMTbl OT NOPaXKEHUS NEKTPUYECKMM TOKOM MOAYMb COOTBETCTBYET knaccy Il no
[OCT IEC 61131-2-2012.

Bo Bpems akcnnyaTaumm 1 TEXHUYECKoro obcnyxunsaHus cnegyet cobnogate TpeboBaHns
MOCT 12.3.019-80, «[lpaBun akcnnyaTauMm 3aNekTpoyCcTaHOBOK notpebutenern» n «lpaBun oxpaHbl Tpyga
npu SKCnyaTauun 3NeKTpoyCcTaHOBOK NoTpebutenemny.

YcTaHOBKY MoAyns crnegyeT npou3BoaAUTb B CreLMann3vMpoBaHHbIX LIKkadax, AOCTYN BHYTPb KOTOPbIX
paspeLleH ToNbKO KBanMpuUMpoBaHHbIM crieLannucTam.

f BHUMAHUE
3arpeLLeHo 1Crnosb3oBaTh MOAYIb B arpeCcCcuMBHbIX CPeaax ¢ coaepXaHnem B aTMocepe KUCIOT,
LLierioden, Macen u T. .

12



4 MoHTax

4 MoHTax

Mogynb  ycTaHaBnuBaeTca B wWkady  anekTpoobopynosaHus.
KoHcTpykumsi wkadba pdormkHa obecneuynBatb 3awuty moayns oOT
nonagaHus Bnaru, rpsiav n NOCTOPOHHMX NPEeMETOB. [

[u}

[ns yctaHoBKM Moayns criegyeT:

1. Y6eamtbcsa B Hann4ymm cBoOO4HOIO NPOCTPaHCTBA: HEOOX0AMMO
50 mm Hag moaynem u nogd HAM ANs NOAKITHYEHNS Mogyns v
NPOKaZKn NPOBOAOB.

2. 3akpenuTb Moaynb Ha DIN-peiike unu Ha BepTUKanbHON

MOBEPXHOCTY C MOMOLLbIO BUHTOB (CM. PUCYHOK 4.1). PUCYHOK 4.1 — BepHbIil MOHTaX

op

2% 77
N f 1 v 4

7 N

PucyHok 4.2 — HeBepHbI MOHTaX

C BHMMAHUE
OnvTtenbHas akcnnyaTaums MOAynsi C HEBEPHbIM MOHTaXXOM MOXET NMPUBECTU K €r0 MOBPEXAEHMIO (CM.
pUCYHOK 4.2).

38 2 018.93,5
L L\
[] 4
L — Ty

124

116

N

- =
PucyHok 4.3 — Fa6apuUTHbIN YepTex PucyHok 4.4 — YctaHOBOYHbIe pa3Mmepbl
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

BHeLLHMe CBSI3W MOHTMPYIOT MPOBOAOM ceveHnem He 6onee 0,75 mm2,

[ns MHOFOXWUIMbHbLIX NPOBOAOB CreayeT UCMONb30BaTh HAKOHEYHUKM.

[Mocne moHTaxa nNpoBoAa cneayeT yrnoXuTb B kKabenbHOM KaHane Koprnyca Moayrs U 3aKpbliTb KPbILLKOMW.

B cnyyae HeobxogumocCTy crieyeT CHATb KNEMMHWKN MOZYNSA, OTKPYTMB [iBa BUHTA MO yriam KINeMMHUKOB.
lMpoBoga nuTaHus crieqyeT MOHTUPOBATL C MOMOLLIbHO OTBETHOMO KNEMMHMKA M3 KOMMIeKTa NocTaBKy.

f BHUMAHUE
MopkntoyeHne 1 TexHnyeckoe obCnyXnBaHWe NPOU3BOAUTCS TOMBKO NPU OTKIMOYEHHOM NUTaHNM
MOZAYNS U NOAKIOYEHHBIX K HEMY YCTPOWCTB.

2 BHUMAHUE
3anpeluaeTcs NOAKMOYaTL NPOBOAA Pa3HOro CeYEHNs K OOQHOM KneMme.

2 BHUMAHME
BanpelyaeTcs nogkntodaTtb bonee AByX NPOBOAOB K OAHOM KNemme.

5.2 HaszHayeHMe KOHTaKTOB KNeMMHUKa

o i
USB Device
1 X /Ol CepBucHast

KHOMKa
AI1-U

Alt-l
Al1-G

Ai2-U
A2-|

AI2-G
AI3-U

A3-|
A3-G

Al4-U
Al4-|

Al4-G
AI5-U

Al5-|
Al5-G

Al6-U
Al6-1

AI6-G
A7-U

AI7-1
AI7-G

AIB-U
Aig-l L

AIB-G

O]
I 1

PucyHok 5.1 — HasaHaueHne KOHTaKTOB KNeMHUKa

HauvmeHoBaHue KnemMmbl HasHauyeHue
Al1-U, Al1-G — AI8-U, Al8-G YHUDULMPOBAHHBLIN CUTHAM HanNpsXXeHNA NOCTOSHHOIO TOKa
Al1-l, Al1-G — Al8-I, AI8-G YHUMLMPOBAHHbBIN CUrHAM CUIbl TOKA MOCTOSIHHOIO HanpsiXXeHust
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5 MopgkntoyeHne

5.3 HasHayeHue pa3bemoB

PasbeMmbl MHTEPGENCOB M NUTaAHUA MOAYNS NPUBEAEHbI HA pUCYHKe 5.2.

Paswem ons
NOJKNIOYEHNS
nUTaHNs

"

/ 24B
.—_‘ - + 0
0
@ <o
<><> 2
93 Pasbembl ang
O NOJK0YEHNS
O ™~ kabens Ethernet
% Ethernet 2

D

@

;’ y Ethernet 1
\

PucyHok 5.2 — Pasbembl moayns

5.4 NutaHue

A BHUMAHUE

PekomeHayeTcs NPUMEHATb MCTOYHWUK NMUTaHMS C TOKOM Harpy3ku He 6onee 8 A.

BHUMAHUE
IOnuHa kabensa nutaHusa He JormkHa npeBbiwaTb 30 M.

PucyHok 5.3 — HasaHayeHue KOHTaKTOB NUTaHUA
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5 MopgkntoyeHne

f BHUMAHUE
Vcnonb3oBaHWe NCTOYHUKOB NUTaHUS 6e3 NoTeHunanbHoM pa3esi3km nnm ¢ 6asoBow (OCHOBHON)

5.5 NMNopknoyeHne Ko BXxogam

@ NPEOYNPEXOEHUE

3asemrnenus (FE) wuTa.

N3onaumen Lenem HU3Koro Hanpsa>XeHna ot NINHUA nepemMeHHOro Toka MOXeT NpnuBeCTU K NOABITIEHUIO
onacHbIX Hal'lpﬂ)KeHVIl7l B Lenax.

[na 3awnThl BXOAHBLIX Lenen Moaynsi OT BO3MOXHOro npobos 3apsigamm CTaTu4eckoro
3NEeKTPUYECTBA, HAKOMNNEHHOro Ha NIMHUAX CBA3U «MOAYMNb — AaT4YnK», nepen NoaKMoYeHneM K
KNEMMHUMKY MOAYNS NX XUINbl criegyeT Ha 1—2 ceKyHAbl COEAUHUTL C BUHTOM (DYHKLMOHAIbHOIO

Bo BpemMs npoBepku MCNPaBHOCTM AaTyvKa M MMHUWM CBA3W CriegyeT OTKIIoYUTb MOAYMb OT CETU MUTaHWs.
UTo6bl n36exaTb BbIxoAa MOAYNS U3 CTPOS MPU «MPO3BOHKE» CBA3EW CriefyeT NCMONb30BaTh N3MEPUTENBHBIE
YCTPOWCTBA C HanpshkeHnem nuTaHusa He Gonee 4,5 B. [Ina Gonee BbICOKMX HaMpsiKEHUA MUTAHUS STUX
YCTPOWNCTB OTKIMIOYEHME AaTuuKa oT Moaynsi obs3aTensHo.

MapameTpbl FIMHUN COEQUHEHUSI MOZYNS C A4aTYMKOM NpuBEAeHbI B Tabnvue 5.1.

Tabnuua 5.1 — MNapameTpbl NIMHUM CBA3M MOAYIA C AaTYMKaAMMU

OnunHa ConpoTtuBneHue
Tun gaTymka NNHUA, M, nuHun, Om, UcnonHeHue NuHUK
He 6onee He bonee
YHuprumpoBaHHbIN curHan
CUnbl TOKa NOCTOSIHHOTO 100 100 [eyxnposogHas
HanpshkeHue
YHnprumpoBaHHbIN curHan
HanpsPKEHUSA NOCTOAHHOIO TOKa 100 50 HsyxnposoaHas
L_
- un
AIX-| T
AX-G [~ -+
AX-U our

PucyHok 5.4 — Cxema noaKno4YeHus AaT4MkoB ¢ yHUhULUMPOBaAHHBLIMU BbIXOAHBLIMW CUTHaNamm
noctosiHHoro HanpsiokeHus (0...1) B u (0...10) B no TpexnpoBogHoOu cxeme

+

1+
Un
T_

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

PucyHok 5.5 — Cxema noaknto4yeHnsa JaTymkoB ¢ YHU(PULMPOBAHHbBIM BbIXOAHbLIM CUTHANIOM CUIbI
(0...5) MA, (0...20) mA 1 (4...20) mA no ABYXNPOBOAHON CXeMme

TOKa NOCTOAHHOIO HanpsXXeHusd

AX-I

ouT +

— |

l+Un

T_

AX-G |~
AIX-U

PucyHok 5.6 — Cxema nogkno4yeHus JaT4MKoOB ¢ YHU(PULMPOBaHHbIM BbIXOAHLIM CUTHANoOM CUllbl
(0...5) MA, (0...20) mA 1 (4...20) mA no TpeXnNpoBOJHOWN cxeme

TOKa NMOCTOAHHOIO Hanps>xxeHnsA
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5 MopgkntoyeHne

5.6 NMoaknio4yeHne no uHtepdency Ethernet

[ns nogknioyeHns mopyns k cetn Ethernet MoxHoO ncnonesosatk cnegyoLime cxemsi:
* «3Be3ga» (pUcyHok 5.7);

* «Llenouka»/«Daisy-chain» (pucyHok 5.8).

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

MacTtep cetu

PucyHok 5.7 — NMoakntoyeHue no cxeme «3Be3aa»

@ NPEQYNPEXOEHUE
1. MakcumanbHasa gnuHa nuHuni ceasm — 100 m.
2. MNogakntoveHne BO3MOXHO k ntobomy nopty Ethernet mogyns.
3. HesapgenctBoBaHHbIN Ethernet-nopT cnegyeT 3akpbiTb 3arnyLUKON.

Ina nogkntoyeHmns no cxeme «Llenoyka» cnepgyet ncnonb3oBaTtb 06a Ethernet-nopra moayns. Ecnu mogynb
BblLLEN U3 CTPOS MMM OTKMIOYMIIOCh NUTaHue, To AaHHble GyayT nepegaBaTbcs ¢ nopta 1 Ha nopT 2 6e3
paspbiBa CBA3N.

LWnto3 gnsa Bbixoga
B MHTEpHET

PucyHok 5.8 — NMoaknroyeHune no cxeme «Lleno4ka»

(D NPEAYNPEXOEHUE

1. MakcumanbHas AnvMHa NIMHUM CBA3WU MeXay ABYMSI COCEQHUMW aKTUBHbLIMU YCTPONCTBaMU Npu
noakmnoyeHnn no cxeme «Llenoyvka» pomkHa 6biTe He 6onee 100 m.

2. [lonyckaeTcst CMeXHasi CXeMa NoAKiodeHuns.
3. HesapencTtBoBaHHbIN Ethernet-nopT cnegyeT 3akpbiThb 3arnyLKOn.
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6 YCTpPONCTBO U NpMHLUMN paboThl

6 YcTpomcTBO M NpUHUMN paboThbI

6.1 MpwuHuMn pa6oTbl

K aHanoroBbiM Bxogam Modynsi MOXeT ObiTb MOAKMIOYEHO OO0 BOCbMU MNEpPBUYHLIX NpeobpasoBaTteneit
(maTumkoB). MNMuTaHWe AATUYMKOB OCYLLIECTBISAETCA OT BHELLHEro UCTOYHMKA.

CurHan ¢ gatuvka, maMmepsiollero uandeckuin napameTp oGbekTa, noctyrnaet B npubop B pesynsrarte
nocrieqoBaTenbHOrO onpoca AaTyMKOB MOAYNs Mo 3aMKHyTOMy uukny. B npouecce o6paGoTku curHanos
OCYLLECTBNSETCA MX UIbTpauusi OT TMOMEX M KOPPEKUMSI MOKasaHuii B COOTBETCTBMM C 3aAaHHbIMM
napameTpamu.

Onsa cuneTpauum BXOOHOMO CUrHama WCMONb3YHTCHA BCTPOeHHble dunbtpbl AL (cm. Ttabnuuy 2.1). B
3aBUMCMMOCTM OT Tuna dunbetpa OyaeT WM3MEeHATbCA OCHOBHAs MPUBEAEHHas MOrpeLlHoCTb UM BpeMs
N3MepeHNs BKIMOYEHHbIX KaHaroB.

Mony4yeHHbIV curHan npeobpasyetca no gaHHbiM HCX B undpoBsbie 3HadeHus n nepegaetcs no cetn Ethernet
B MacTep ceTu.
B kauecTtBe Mactepa cetn MOXXHO UCMNOMb30BaTh:

« [K;

* M1K;

* NaHernb oneparopa;

* yAaneHHbIN 0brayvHbIN cepBuC.

6.2 Unaukaumsa n ynpasneHune

' L

&REOL USB Device ' 3

MB210-102 | g B ¢ A
-~

w: (7 B 5
2 el

@)@

9-/I¥ | N

VI -2V

clelelielel

| 81v | B2 | n-aiv | 191w | B-5iv | n-6v | 1-p1v | 96V | n-ewv | e | -y | n-uv |

[osw] naw] rav [ oow] naw ] i-siv | ovw | nov | 1-ev | o-av | newv | -uv ]

r
.
¢

IP

2—

'__-J

PucyHok 6.1 — Bua cnepeaum (3akpbiTas Kpbilwka) PucyHok 6.2 — Bug cnepeau (OTKpbITas KpbILKa)

Ha nuueBon naHenu npnbopa pacnonoXeHbi:

1. CBeTroguoaHbIe UHAMKATOPSI.
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6 YCTpPONCTBO U NpMHLUMN paboThl

2. MNone ans dukcaunn IP-agpeca npubopa.

Mo nuueBow naHernbio Npubopa pacrnonoXeHsbl:

3. Pasbem MicroUSB.

4. CepBuCHas KHOrKa.

5. CbemHas knemMHas konogka (cm. pasgen 5.2).

Tabnuua 6.1 — HasHayeHne MHAUKaUUKU

UHaukaTop

CocTosiHue WHAUKaATOopa

HasHauyeHue

HanpsixeHne nutaHus npmbopa
nogaHo (pabouunii pexxum) / nogaHo

Mutanme O (3eneHblin) BkntoyeH nuTame ot USB (pexvm
KoHurypupoBaHus)*

Ethernet 1 (3eneHbin) Mwuraet E%Fgﬁ:?a AaHHbIX 1o nopty 1

Ethernet 2 (3eneHbiit) Muraer Mepenava gaHHbIX NO NOpPTy 2

Ethernet

ABapus A (KpacHbIin)**

He cBetutcs

C6ou oTcyTCTBYHOT

CBeTunTCHA NOCTOSIHHO

C6oW OCHOBHOrO NpunoxexHus un/
Unn KoHUrypauum

BkntoyaeTcst oguH pas B Age
cekyHAbl (BkntoyaeTcsi Ha 100 mc)

Heobxognma 3ameHa 6atapeu
NUTaHNsA YacoB (HanpsiXeHue
batapeu Huxe 2 B)

BkritovaeTtca aBa pasa B CEKyHOY
(Bkntovaetca Ha 100 mc Yepes naysy
400 mc)

Cpaboran Tarm-ayT nepexoga

B Ge3onacHoe cocTosiHMe
(oTCyTCTBYHOT 3anpockl OT MacTepa
ceTun no npotokony Modbus TCP)

Bknitovaetca Ha 900 mc yepes nayay
100 mc

AnnapaTHbIn cbon nepudepum
(Flash, RTC, Ethernet Switch)

NMPUMEYAHUE

[i]

* B pexnme koHurypmpoanus (npu nutaHnm ot USB n oTcyTcTBUmM ocHoBHOro nutanus) Ethernet-
nopTbl MOAyNsa HaxogaTcs B pexume Ethernet Bypass, BCTpOEHHbI KOMMYTaTop He OYHKLMOHUPYET.
Bxoabl/Bbixoabl MOAyns HE (OYHKLMOHUPYHOT.

** MpunopuTeThbl MHAMKaLMM cBeTOAMoAa «ABapusi» OT BonbLUEro K MEHbLLEMY: annapaTHbI cOoun,
nporpaMmMHble owmnbKn, 6e3onacHbIN pexnuMm, ypoBeHb 3apsaa 6atapen.

Tabnuua 6.2 — UHaMKaumua cocTossHUM BXxoaa

3HaueHue B
perucTtpe ctartycal/
CocTosiHMe Bxoga MHaukauusa cTapluem GanTte MpumeyaHue
perucTpa 3HayeHus
(float32)*
JaTyuk oTKntoYeH He ceetutcst 0x07/0xF7 —
lNepenaetcs
N3amepeHune ycnewHo 3erneHbli 0x00/0x00 pesynbrart
N3MepeHns
Heobxoanmo
aoxagaTbes
o e3ynLTaToB
[laHHble He roToBb! OpaHxeBblit 0x06/0xF6 gep}{aoro NaMEpeHIS
rocre BKHYeHus
npnbopa
[NonyyeHHoe
M3mepeHHOe 3Ha4YeHNe CrMLLKOM . 3Ha4eHue Bbille
BeJ'IMK% Opatrvikesbii OXOA/OXFA BEPXHEW rpaHuLibl
N3MepeHns
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6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHne Tabnuubl 6.2

3Ha4vyeHue B
perucTtpe ctartycal/
CocTtosiHne Bxoga NHavkauuna cTapwiem banTte MpumeyaHue
perncrpa 3Ha4eHus
(float32)*
[NonyyeHHoe
. 3Ha4YeHne Hxe
M3amepeHHoe 3Ha4YeHne CrmKoM Mano OpaHxeBbli 0x0B/0xFB HVDKHGIA FPaHILLLI
n3mepeHunsi
Tonbko onsa
OO6pbIB gaTymka KpacHbi 0x0D/0OxFD N3MepeHun
HaNPsPKEHUIA
NOCTOSIHHOIO TOKa
OtcyTtcTBue ceasu ¢ AL KpacHbii OxO0E/OXFE —

s | | IPUMEYAHUE
1]|*B crny4yae BO3HUKHOBEHWsi oLIMOKKM Ha Bxode BO Bpemsi o6meHa no npotokony Modbus, kog owmbku
nepegaeTcs B permcTp cratyca Bxoga v B craplumin 6ant permctpa sHaveHus (tvn float32).

CepBucHas kHomnka NpegHasHavyeHa a1 BbINOMHEHWUS Crieayowmx OyHKUMIA:
* BOCCT@HOBIEHMS 3aBOACKNX HacTpoek (pasgen 7.10);
* ycTaHoBku |IP-agpeca (pasgpen 7.4);

* 0GHOBNEHMSA BCTPOEHHOIO NporpammHoro obecneveHus (pasaen 7.8).

6.3 Yacbl peanbHOro BpeMmeHu

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

Otcuet BpemeHun nponseogntea no UTC B cekyHpax, HadmHas ¢ 00:00 01 sHBaps 2000 roga. 3HavyeHme RTC
NCMonb3yeTcs AN 3an1cu B apXxmB.

MogpobHee 0 HacTpolike YacoB pearibHOro BpeMeHN cM. pasgen 7.9.

6.4 3anucb apxmBa

B moaynb BcTpoeHa dnelw-namath (flash), pasmeveHHasa nog dannosyto cuctemy ¢ wmudposaHmemM annos.
Anroputm wncpposaHns — Data Encryption Standard (DES) B pexume cuenneHus 6nokos
wudpotekcta (CBC). B kayectBe knwova wcnonb3yetcs cTpoka superkey. Bektop uvHuumanusaumm
reHepypyeTcsi C MOMOLLbIO Xew-PyHKumn (CMm. npunoxeHue A ). AprymeHToMm (OyHKUMU SIBASIETCS Naporib,
3agaHHbI B [TO Owen Configurator. B koHue davina coxpaHaeTcs KOHTPOfibHasi CyMMa, paccyvMTaHHas no
anroputmy CRC32 (KoHTponbHas cyMmma Takke LWwmudpupyeTcs).

ApxvB Mogynsa coxpaHsieTcs B Buae Habopa dannos. Nepnog apxmsaunm, orpaHnyeHe Ha pa3mep OgHOro
Ghanna M mx konuyecTtBo 3agaetca nonb3oBatenem B 10 Owen Configurator. Ecnn apxuB NOMHOCTLIO
3anoriHeH, TO AaHHbIe Nepe3anncbiBalTCH, HauMHasA C camblX CTapbIX AaHHbIX CaMOro CTaporo danna.

dann apxmBa coctouT M3 Habopa 3anucen. 3anucu pasgeneHbl cumBonamy nepeHoca crtpoku (0xOAOD).
Kaxxgas 3anncb COOTBETCTBYET OQHOMY MapaMeTpy U COCTOMT M3 MOMeEn, pasgeneHHbIX CUMBOOM «;» (6e3
KaBbluek). PopmaT 3anucu NnpMBeaeH B Tabnuue Huxe.

Tabnuua 6.3 — Popmar 3anucu B hane apxmea

MapameTp Tun Pasmep KommeHTapum
MeTka BpeMeHu Binary data 4 GanTa B cekyHgax HaumnHasi ¢ 00:00 01.01.2000 (UTC+0)
Pasgenutens Ctpoka 1 6anT CwvmBon «;» (6e3 kaBblvek)
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6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.3

MapameTp Tun Pasmep KommeHTapumn

YHUKanbHbIN
naeHTndukaTop Ctpoka 8 Gant
napameTtpa (UID)

B Buae ctpoku ns HEX-cumBonos ¢ BegyLmmMu
HyNSIMK

Paspenutenb Crpoka 1 GanT CumBon «;» (6e3 KaBblYeK)

3aBUCKT OT B Buae ctpokun ns HEX-cumBonos ¢ BegyLLUMmu
napameTtpa HyISAMK

3HaveHue napametpa| CTpoka

Pasgenutenb CTtpoka 1 GanT CumBon «;» (6e3 KaBbl4eK)
1 — 3HayeHne napameTpa KoppekTHo, O — 3Ha4eHne
Cratyc napameTtpa | Binary data 1 6anT napameTpa HEKOPPEKTHO U €ro JanbHewnwasi
obpaboTka He pekomeHa0BaHa
MepeHoc cTpoKn Binary data 2 6anTa \n\r (0xOAOD)
Mpumep

PacwumndpoBaHHas 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. [1na nonyyeHnsa gatel U BpeMeHu B popmate UnixTime
cnegyet U3MeHUTb NOPSAoK 6anT Ha NPOTUMBOMOSTOXHbBIA U 406ABUTb KOHCTAHTY-CMELLEHNE (Y1CNo

cekyHa mexay 00:00:00 01.01.1970 1 00:00:00 01.01.2000): 0x24D18252 (HEX) + 946684800 (DEC) =
1564394971 (DEC, cootBetctByeT 29 utonsa 2019 r., 10:09:31);

0x3B — pasgenuTens;

0x30 0x30 0x30 0x30 0x61 0x39 0x30 0x30 — yHuUKanbHbIV MaeHTUdMKaTop napametpa (00003ba00);
0x30 0x30 0x30 0x30 0x30 0x30 0x30 0x31 — 3Ha4eHue napametpa (00000001);

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

0x0A 0x0D — cumBOnbl NepeHoca CTPOKMU.

Mpubop durKcMpyeT BpeMsi B apxMBHBIX dhannax no BCTPOEHHbIM YacaM peanbHOro BpEMEHU. Takke MOXHO
3afaTb 4YacoBOW MoOsiC, KoTopbl ByaeT cuutbiBatbcd OwenCloud unu BHewHum [10O. 3anuck BO brelw-
namate (flash) npoucxoguT ¢ onpegeneHHoV 4acToTOW, paccydUTaHHOW Takum obpasom, 4YTobbl pecypca
dpnew-namartu (flash) npnubopa xeatmno Ha cpok He meHee 10 net paboTsbl.

[ns YTeHns apxmBa MOXHO UCMONb30BaTb:

» obnayHbIn cepuc OwenCloud (aBToMaTu4eckoe YTeHMe B Criyvae noTepu 1 garnbHenLwero
BOCCTaHOBIIEHNS CBA3N);

* 10 Owen Configurator (Hanpumep, 4na py4HOro aHanuaa);
* [10 nonb3oBatens (¢ nomouysto 20 pyHkuun Modbus).

Cnuncok apxuBupyeMbix napametpoB goctyneH B Owen Configurator Ha Bknagke WHdopmaumsa o6
ycTpoicTBe. [Topsifok 3anvMcu napameTpoB B apxXMB COOTBETCTBYET NOPSAKY NapaMeTpoB Ha BKMaake.

ApxuB cuuTbiBaeTca ¢ nomowbto 20 dyHkuum Modbus (0x14). JaHHas yHKUMSA BO3BpaLLaeT CoaepaHue
perncTpoB ¢harina namsaTy 1 NO3BOMSET C MOMOLLBI O4HOIO 3anpoca NPoYnTaTb O4HY UITM HECKOMBKO 3anuncemn
N3 OAHOrO MMM HECKOSbKMX (hansos.
B 3anpoce uTeHus harina ons kaxgow 3anncu ykasblBaeTcs:

* TUN ccbinkn — 1 6anT (QormkeH ObITb paBeH 6);

* Homep charna — 2 banTa;
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6 YCTpPONCTBO U NpMHLUMN paboThl

* HaYanbHbIA agpec permctpa BHyTpu danna — 2 6anTa;
* KONMYECTBO PErMcTPOB AN YTeHus — 2 6anTta.

NMPUMEYAHUE

|I| Howmep dhaina B 3anpoce no Modbus paccunTtbiBaetca kak 4096 + nopsiakoBbIN HOMEp danna.
MopsagkoBas Hymepauus gannos Begetca ¢ Hyns. MNapametp «llocnegHunin MHOEKC apxmBa» CoaepXuT
nopsaKoBbI HOMep hbarna apxuea, B KOTOPbIA NOCAEAHNIA pa3s 3anncbiBanuch JaHHbIE.

KonunyecTBo cuuTbiBaeMbIX permcTpoB B 3anpoce AOMKHO ObiTb NogobpaHo Takum obpasom, YToObl AnvHa
OTBETA He npeBbIana gonycTumyto anuHy naketa Modbus (256 6anT).

Pa3svep chaina apxuBa 3apaHee HEM3BECTEH, MO3ITOMY CIEAYEeT CYMTbIBATb MOPLUWM AAHHbIX C MOMOLLbO
oTAenbHbIX 3anpocoB. Ecnn B oTBeT Ha 3anpoc Oyder nomydeHo coobuleHne ¢ KOAOM  OLIMGKM
0x04 (MODBUS_SLAVE_DEVICE_FAILURE), To MoXHO caenaTb BbIBOA, YTO aapeca perncTpoB B 3anpoce
HaxoadsiTcs 3a npegenamu danna. YTtobbl cumtatb MocnegHve AaHHble daina, TpebyeTcss YMEeHbLUUTb
KONMYEeCTBO PErncTpoB B 3arpoce.

NMPUMEYAHUE
m Ecnu oTkniounTb NUTaHne BO BpeMFI 3anncu gaHHbIX B apXI/IB, 3annUCb MOXET He COXpaHI/ITbCFI.
6.5 PeXxuMbl oOMeHa AaHHbIMU

MO,D,yJ'lI: nogaepXxuBaeTt crenyruine pexxmmbl obmeHa gaHHbIMK:

» 0bmeH ¢ Mactepom cetu no npotokony Modbus TCP (nopt 502) — 0o 4 ogHOBPEMEHHBLIX COEQUHEHNIA
C pasHbiMn MacTtepamu ceTu;

* coeanHeHune n obmeH aaHHbiMu ¢ MK ¢ nomowwbto MO Owen Configurator;
* 0OMeH ¢ yaaneHHbIM obnayvHbiM cepercom OwenCloud (Heo6xoamm gocTyn B IHTEPHET);
» 06bmeH no npotokony MQTT;

» 06meH no npoTokony SNMP.

6.5.1 BknioyeHne gaT4ymka B CNUCOK onpoca

BkntoyeHve noboro gatyvka B CIMCOK ONpoca NPou3BOAMTCS aBTOMaTUYeCku nocne 3agaxHusi Tuna ero HCX B
napameTpe «Tun patuvka». Bo Bpemsi ycTaHOBkM B napametpe «Tun paTyMka» 3HadyeHve «[aTumk
OTKMIOYEH» JaTymK U3 Cnvcka onpoca UCKMYaeTcs.

Ob6liee Bpems onpoca BXOOOB 3aBUCUT OT BbIGPAHHOMO (OMNLTPA, KOMUYECTBAa BKMIOYEHHBLIX KaHamnos U
pexvma npoBepku Ha OGPLIB U paccuMTLIBAETCS Mo hopMyrie:

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

roe
Tuam — BpeMsi U3MepeHusi BKIMHOYEHHbIX KaHaros;
Tco = 6 MC — BpemMsi npoBegeHus cnyxebHon onepauuu;
TkaH — BPEMSI UISMEPEHUS CUTHara Ha O4HOM KaHarne, 3aBUCcuT ot Tuna gunstpa (cM. Tabnuuy 6.4);
Tosp — BpEMSA NPOBEPKN Ha 06PbIB, 3aBMCUT OT BbIOPAHHOTO pexnma:
Toep = Tco — ANA AETEKTUPOBAHUS B KaXA0M LIKME U3MEpPEHU;

Tosp = 0 MC — An4 OETEKTUPOBAHUA B KaXXAOM LUUMKINEe BCnomMorateribHbIX onepau,vu7| N NMpn OTKIMKOYEHHOM
AOETEKTUpPOBaHNN;

Nu — KONMYECTBO BKMOYEHHbIX KaHanoB B pexunume namepeHmna HanpsaxeHmna NoCToAHHOIo Toka.

N| — KONMYECTBO BKITIOYEHHbIX KAHAIOB B pexunme namepeHumna cunbl NOCTOAHHOIO TOKa.
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6.5.2 YcTaHOBKa gnana3soHa usmepeHus

Bo Bpemsi paboTbl C aKkTMBHbIMKM NpeobpasoBaTensamu, BbIXOAHBIM CUrHaroM KOTOPbIX SIBMSiETCS
YHUULMPOBAHHbIV CUrHam HarpshkeHUsl MOCTOSIHHOTO TOKa WM CUMbl TOKa MOCTOSIHHOTO HanpshkeHus, B
mogyrne npeaycMoTpeHa BO3MOXHOCTb MacluTabupoBaHWA LWKanbl WM3MepeHUsi. Tekylume BenuyvHbI
KOHTPONMPYEMbIX MapamMeTpoB BbIYMCIAIOTCA C MOMOLLBbI0 MaclITaGUPYOLWMX 3Ha4YeHWn, 3agaBaemblxX
nHOMBMAYaANbHO OANA Kaxkaoro BxoAda. Vcnonb3oBaHre MacluTabupyoLWmMX 3HaYeHUin No3BonseT oTobpaxaTb
KOHTpOnuUpyemble (oM3nyeckme napameTpbl HEMOCPEACTBEHHO B eAMHMUax WX usmepeHus (atmocdepax,
Kunonackansax, MmeTpax u T. a.).

Ons MaCUJTa6VIDOBaHI/IF| WKanbl UaMepeHund crneagyeT yCTaHOBUTb rpaHuubl nana3oHa USMepeHua:

* Ain.L — HWXHASA rpaHunua, CooTBeTCTByeT MMHMMAlIbHOMY YPOBHIO BbIXOAHOIO CUrHana aatyunka,

* Ain.H — BEPXHAA rpaHnLa, COOTBETCTBYET MakCMMalibHOMY YPOBHKO BbIXOOHOIO CUrHana gat4umka.
HanbHenwasa o6pa60T|<a CUrHanoB AdaTtyuka OcCylecTBndeTcAa B 3a[daHHbIX €euHuuax WU3MepeHusa no

NMHEeNHOMY 3aKoHy (npsmo riporopyuoHansHoMy npu Ain.H > Ain.L unu o6pamHo npornopyuoHanbHOMy Npu
Ain.H < Ain. L). PacyeT TekyLlero 3Ha4yeHUsi KOHTPONMpyeMoro AaTyMkoM napameTpa npov3BOAUTCS MO

dopmyne:
(Ain.H — Ain.L)-(Vex — Vmun)
(Vmaxc — Vvumn)

I[Ipu Ain.H > Ain.L 1l = Ain.L + (6.2)
(Ain.L — Ain.H)-(Vex — Vaun)

IIpu Ain.H < Ain.L 11,5, = Ain.L —
P (Vmakc — Vmun)

(6.3)

rae

Ain.L, Ain.H — 3apaHHble 3HadyeHus napameTpoB Ain.L u Ain.H;

Viex — TeKylLlee 3Ha4YeHne BXO4HOro curHana;

Vmin, Vimax — MUHUManNbHOE U MakCMManbHOe 3Ha4YeHNA BXOOQHOIo cUrHana gaTymnka no AaHHbIM
Tabnuubl 2.1 (MA, MB unu B);

Mysm — U3MepeHHOe MoayneM 3Ha4YeHNe napameTpa.

Mpumep

Mpn ncnonb3oBaHMM JaTymka C BbIXOOHBIM CUTHANOM CUIbl TOKa MOCTOSIHHOrO HanpsikeHus (4...20) MA (Tun
patyuka 11 B napameTtpe in-t), KOHTponupytoLlero aaeneHne B ananasoHe (0...25) atm., B napametpe Ain.L
3agaetca 3HadyeHne 00,00, a B napametpe Ain. H - 3HaueHue 25,00. lNocne 3Ttoro obpaboTka U
oTobpaXkeHre nokasaHun dyoeT Npon3BoanTLCS B aTMocdepax.

6.5.3 leTekTupoBaHue obpbiBa
B npouecce paboTbl MOgyrnb ANarHOCTUPYET OOPbIB MOAKIMIOYEHHbIX K HEMY AaTYMKOB.

MapameTp [detekTupoBaHWe o0OpbIBa HACcTpavMBaeTCsl AN BCEX KaHanoB OOHOBPEMEHHO U  MOXET
NPUHMMATb CneayloLne 3HaYeHNs:

* B kaxxgoMm uukne (3HauyeHue rno yMmonyaHuio) — npoBepka Ha 06pbIB NPOUCXOANT B KaXAOM LIMKIe
n3mepeHnst NOAKMIYEHHbIX 4aTYMKOB. Bpems npoBepku Ha 06pbIB — 6 MC;

* B uMkne BcnomorartenbHbIX onepauuﬁ — NpoBepKa Ha 06prB npouncxoguT B Ha4ane uukna
n3MepeHuna Bo BpemMd nposeaeHuA Cﬂy)Ke6HbIX onepau,MVl. B aTtom Cny4ae BKI4YeHne eTEKTUPOBaHUA
06prBa He BITNAEeT Ha CyMmMapHOe BpeMsa U3MEPEHNA;

* BbIkn. — geTekTupoBaHmne o6pbiBa OTKIHOYEHO.

NMPUMEYAHUE

m B cnyyae o6pbiBa gatyvka npu leTeKTupoBaHUM o6pbiBa B pexvme Bkn., Mogynb He CMOXeT
NPoOANarHoCTUPOBaTb UCKITIYUTENBHYIO CUTYauumio. B cTatyce 1 3HayeHun kaHana, Ha KOTOpoM
npou3sowen obpbIB, byayT oTobpaxaTbCs HEKOPPEKTHbIE AaHHble. MHAMKauusa coctosiHus byaet
3aBUCETb OT CcTaTyca, B KOTOPbIM NepenaeT kaHan.
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A BHUMAHUE

[nsi BO3MOXXHOCTU LeTeKTUPoBaHUs obpbiBa (OeTEKTMPOBaHMSA 00pbiBa B pexuve B kaxaom uukne n
B uukne BcnomMmoraTtesnbHbIX onepawuui) BKINoYeHHbIe KaHanbl OyayT BbigaBaTh TOK 1,2 MA, ecnu
noakntodeH aatyuk 0...1 B, nnu 3,8 MA, ecnun noakntoven gatymnk 0...10 B.

B cnyyae obHapyeHus obpbiBa B Lieny USMepeHns curHana ctaTtyc kaHana, Ha KOTOpOM Mpou3oLlen obphbis,
BbIBOAMT cooblleHne O6pbIB AaTymuKa. VIHOMKATOp COOTBETCTBYHOLLETO KaHamna CBETUTCS KpacHbIM.

6.5.4 BxogHow uudpoBon chunbTp

YnpaBneHvne BXoAHbIM (PULTPOM OOHOBPEMEHHO ANS BCEX N3MEPUTENbHLIX KaHanoB onpegenser napaMmeTp
BxoaHoun undposomn punstp.

Tabnuua 6.4 — 3HayeHus napameTpa «BxogHown uucdpoBomn punsTp»

Tun BxogHoro ¢unsrpa Bpems
3HauyeHue 3HauyeHue B OnucaHue 3anepxKu
napameTpa peructpe curHana

1 0 umndcpoBon nHTerpupytowmn ounetp, fcp =470 My 6 mMc

2 1 uncposon punestp Sincd, fcp =242 Ty 19 mc
3 2 undposoin unetp Sinc4, fcp =123 My, 25 mc
4 3 undposon dmnetp Sinc3, fcp =62 Iy, 55 mc
: R 125uc

Ons n3MmepeHmna menrneHHo U3MeHAKLWNXCA CUrHanoB, AnA KOTOPbIX AOOMYyCKaeTCA 3adepXKa pe3yrnbraTtoB
N3MEepeHnda, pekomMmeHOyeTcAa WCnofb30BaTb CbVIJ'IprbI 3- 5, KOTOpbIe obecneuymBaloT Ooree HagexHoe
nogaslieHne BbICOKOYaCTOTHbIX LUYMOB.

C yBenuyeHvem TpeboBaHUi K BpEMEHU 3MEPEHUSI CUrHana crielyet yMeHbLINTb HOMep unsTpa.

6.5.5 KoppeKkunsa nameputenbHoOM XapakTepPUCTUKUN AaTvymka

[na ycTpaHeHus HayanbHOW MOrpeLuHoCcTU npeobpasoBaTenen BXOOHbIX CUrHaNoOB, U3MEPEHHOE MOAyreM
3Ha4yeHMe MOXeT OblTb OTKOppekTMpoBaHO. B mogyne ectb ABa Tuna Koppekuuu, nos3sonsiolime
OCYLLIECTBNATb CABUT UM HAKIMOH XapaKTePUCTMKU Ha 3a4aHHY0 BEMUYUNHY.

N
(en. m.M)A ,
100 | /
7/
/
80 6e3 KoppeKuum /
/
60 | C KoppeKuvelt
/ -—
v |=lwaut O
40 | /
7/
7/
20 | Y
6=-10 I | | Ly lnaw
0 5 10 15 20 (A

PucyHok 6.3 — Koppekuusi «coBUI XapaKTepUCTUKU»

Coswur XapaKTEepPUCTUKN NpuMeHAeTcAa Aand KoMneHcauuun I'IOI'peLLIHOCTeVI, BHOCUMBIX coOnpoTuBiieHnem
nogsodAlWKMx npoBoAoB MNpu  MUCNonb3oBaHUU ﬂ,ByXI'IpOBO,D,HOVI CXeMbl NOAKMKYeHnAaA [OatynkoeB C
yHI/Id)VILI,VIpOBaHHbIM BbIXOAHbIM CUTHalIOM

Takasi KoppeKumMs OCyLLEeCTBMAETCA NyTeM nNpubaBneHns K M3MepeHHON BenuymHe 3HadeHus 8. 3HayeHne &
3apaetcs napametpom Caeur B 1O OWEN Configurator.
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N A
(en. MsM)‘ y 4
100 [
6e3 Koppeku1u /
80 [
/
60 [ / ¢ KoppeKumei
0 y / I = lvon* B
/
0L 7
/
| l l Ly lrow
0 5 10 15 20 (MA)

PucyHok 6.4 — KoppeKuus «KHaKknoH XxapakTepucTUKN»

MiaMeHeHVMe  HakrmoHa  XapaKTepUCTWKW  OCYLUECTBMNSETCA  NyTeM  YMHOXEHUS  U3MEpPEeHHOW (M
CKOPPEKTMPOBAHHOW «CABUIOM», €CIM  3Ta KOppekuus HeobxoauMma) BENWYMHbI Ha  MOMpaBOYHbIN
KoacbduumMeHT 3, 3HayeHne KOToporo 3ajaeTcs napameTpoMm HaknoH. [lpyvmep M3MeHeHMs HaknoHa
N3MEPUTENBLHON XapaKTEePUCTUKN rpadouyeckn npencrtaBneH Ha pucyHke 6.4. [JaHHbI BUA KOppeKumn
NCnonb3yeTcs, Kak NpaBumo, A5 KOMNEHCaLMN MOrPELLHOCTEN CaMUX AaTYMKOB (Hanpumep, NPy OTKIOHEHWM
y TepmonpeobpasoBaTtenen ConpoTUBEHUA NapaMeTpa a OT CTaHAAPTHOrO 3HAYEeHUs) UMU NOrpeLIHOCTEN,
CBSI3aHHbIX C pa3bpocoM CONPOTMBREHUN LUYHTUPYIOLLMX pe3ncTopoB (Npu pabote ¢ npeobpasoBatensamu,
BbIXOOHbLIM CUIHanoOM KOTOPbIX SIBMSIETCS ChNla TOKa MOCTOSIHHOIO HanpsikeHusi). 3HayeHue MnonpaBoOYHOro
koadhcpmumeHTa 3 3agaeTtca B 6e3pasmMepHbIX eamMHuuax B guanasoHe ot — 1 go 10.

Onpegenntb HeO6X0AMMOCTb BBEAEHUSA NONPABOYHOro KoadpmumeHTa MOXHO, U3MEpPMB MakCMManbHOe Unm
Bnmnskoe K HemMy 3HadeHue napameTpa, rae OTKIOHEeHVE HaKMoHa N3MEPUTENBHOWN XapaKTepucTkn Hambonee
3aMeTHO.

NPEQYNPEXOEHUE

(D 3agaHune KOppeKTMPYOLLMX 3HAaYEHWIA, OTNINYAIOLWLMXCSA OT 3aBOACKNX ycTaHOBOK (CaBur = 000.0 1
HaknoH = 1.000), nsameHseT CTaHO4APTHbIE METPONOTMYECKNE XapaKTEPUCTUKN MOAYINS U JOIDPKHO
NpPOM3BOANTLCS TONMLKO B TEXHNYECKM 0BOCHOBaHHBIX CrlyHasx KBannuumpoBaHHbIMM
crneymnanicTamu.

MonyyeHHaa nocne UNLTPaLMK U KOpPeKUUM pesynbTupylowas uHpopMaums 06 U3MEpPEHHbIX 3HaYEHUsX
BXOAHbIX NapaMeTpoB NOCTYyNaeT A nepeaayn B ceTb.

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

PesynbraThl U3MepeHust NpeacTaBnsanTcsa B credyowwmx hopmarax:
* YyeTblpexbaToBbIE 3HAYEHWSI C NITaBatoLLIEN TOYKOM (Oe3 BpeMeHn);
* AByxbarToBoe uenoe.

Llenoe umcno — 310 pesynbTaT U3MeEpPeHUs, YMHOXEHHbIi Ha 10 B cTeneHwn, 3agaHHOW MapamMeTpom

«MonoxeHue gecATUYHOMN TOUYKUY». 3HayeHne «lMonoxeHne AeCATUYHOMN TOYKU» MOXET BbiTb paBHO oT 0

00 7 v 3agaeTtcs OTAeNbHO ANS KaXaoro KaHana.
NPEQYNPEXOEHUE

® Mpu 3apaHum napameTpy «MonoxeHne AeCATUYHOW TOUKU» 3HAYEHUI 6 U 7 MOXET BO3HUKHYTb

cuUTyauus, Korga usmepeHHoe 3HadeHne, ymHoxeHHoe Ha 10 B cteneHm «lMonoxeHne gecATUHHOMN
TouKkn», Oyaet 6onblue 32767 unu meHblle — 32768 (ans 3Ha4eHUn co 3HakoMm) unu 6onblue 65535
(ans 3HaveHun 6e3 3Haka). Takne 3HayeHus He MoryT BbiTb NnepedaHbl B oopmate ymcna int16. 3t1o
crnepyet yunTbiBaTh NpU 3agaHum 3HaveHus «MonoxeHne [eCATUYHON TOUYKNY.

Ob6a dpopmaTta MOXHO CUMTaTb HE3ABUCKMMO, KX bl MO CBOEMY agpecy (cM. Tabnuuy 6.5)

Bpemsa namepeHus — ato uuknmnyeckoe Bpems c warom 0,01 cekyHz, nepegaBaemoe B AByx Gantax. Bpewms
TOYHO COOTBETCTBYET BPEMEHWN NPOBEAEHUSA U3MEPEHNST B JAHHOM KaHarne u npu paboTte ¢ HUM (Hanpumep,
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npu BbluMCNeHUn auddepeHumnansHon coctasnsowen npu MNUO-perynupoBaHumM) MOXHO He y4UTbiBaTb
3apepXkky nepegaym no cetn Ethernet. OTcueT UnkNMYECKoro BpeMeHn Ha4nHaeTCst MpU BKIMIOYEHUN MOLYNSA U
kaxable 65536 TakToB (4TO coOoTBETCTBYET 655,36 CEekyHA) Bpems 0BHynseTcs.

3anucek permcTpoB ocylecTsnsieTcs komaHgon 16 (0x10), uteHne — komaHgamm 3 (0x03) nnu 4 (0x04).

Tabnuua 6.5 — Peructpbl o6meHa no nporokony ModBus

3HauyeHune Appec perucTpa ®opmar

MapameTp (en. uam.) DEC HEX Tun poctyna BAHHLIX
3HaueHue (float) Ha Bxoge 1 — 4000 O0xFAO | Tomnbko 4TeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
3MepeHIs BXona 1 (MMRnnCeKyHa) 4002 O0xFA2 TonbKo YTEHNE UINT 16
3HaueHue (float) Ha Bxoge 2 — 4003 0xFA3 | Tonbko 4TeHue FLOAT 32
Lnknuyeckoe Bpems 0...65535
N3MEpeHUs BXOA 2 (MUANMCEKYHA) 4005 OxFA5 | Tonbko 4YTeHue UINT 16
3HaueHue (float) Ha Bxoge 3 — 4006 O0xFA6 | Tomnbko 4TeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
aMepeHisi Bxoaa 3 (MMRnnCeKyHa) 4008 OxFA8 | Tonbko uTeHue UINT 16
3HaueHue (float) Ha Bxoge 4 — 4009 0xFA9 | Tomnbko 4TeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
n3aMepeHus Bxosia 4 (MMRnnCeKyHa) 4011 OxFAB | Tonbko 4TteHune UINT 16
3HaueHne (float) Ha Bxoae 5 — 4012 OXFAC | Tornbko YTeHune FLOAT 32
Linknnyeckoe Bpems 0...65535
3MepeHus Bxosa 5 (MUANMCEKyHA) 4014 OXFAE | Tonbko uTeHune UINT 16
3HaueHue (float) Ha Bxoge 6 — 4015 OxFAF | Tonbko uTeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
3MepeHIs BXosia 6 (MMRnnCeKyHA) 4017 0xFB1 TonbKo YTeHNE UINT 16
3HaueHue (float) Ha Bxoge 7 — 4018 O0xFB2 | Tonbko uTeHue FLOAT 32
Linknuyeckoe Bpems 0...65535
3MepeHus Bxosa 7 (MUANMCEKyHA) 4020 O0xFB4 | Tonbko 4YTeHue UINT 16
3HaueHue (float) Ha Bxoge 8 — 4021 O0xFB5 | Tonbko uTeHue FLOAT 32
Linknnyeckoe Bpems 0...65535
3MepeHIs Bxosia 8 (MUANMCEKyHA) 4023 OxFB7 | Tonbko uTeHue UINT 16
3HaueHue (integer) .
Ha Bxoge 1 4064 OxFEQO | Tonbko uTeHue INT 16
3HaueHue (integer) .
Ha Bxoae 2 4065 OxFE1 Tonbko uTeHue INT 16
3HaueHue (integer) .
Ha Bxoge 3 4066 OxFE2 | Tonbko uTeHue INT 16
3HaueHue (integer) .
Ha Bxone 4 4067 OxFE3 | Tonbko uTeHue INT 16
3HauveHue (integer) .
Ha Bxode 5 4068 OxFE4 | Tonbko uTeHue INT 16
3HauveHue (integer) o
Ha exoge 6 4069 OxFE5 | Tonbko uTeHue INT 16
ﬁgitj(%zv;e;mteger) — 4070 OxFE6 | Tonbko uTeHue INT 16
ﬁgas‘jg;"ées('”teger) — 4071 | OXFE7 | Tombko utewve INT 16
Craryc Bxoga 1 cm. Tabnuuy 6.2 4072 OxFE8 | Tonbko yTeHue UINT 16
Cratyc Bxopa 2 cM. Tabnuuy 6.2 4073 OxFE9 | Tonbko uTeHue UINT 16
Crartyc Bxoga 3 cMm. Tabnuuy 6.2 4074 OXFEA | Tornbko YTeHne UINT 16
Cratyc Bxopa 4 cMm. Tabnuuy 6.2 4075 OXxFEB | Tonbko YTeHue UINT 16
Craryc Bxoga 5 cm. Tabnuuy 6.2 4076 OXFEC | Tonbko uTeHue UINT 16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
Crartyc Bxoga 6 cM. Tabnumuy 6.2 4077 OXFED | Torbko YyTeHue UINT 16
Cratyc Bxoga 7 cM. Tabnunuy 6.2 4078 OXFEE | Tonbko yTeHue UINT 16
Cratyc Bxoga 8 cM. Tabnuuy 6.2 4079 OxFEF | Tonbko uteHue UINT 16
0 — B kKaxxgom
umkne
1 —B uukne YteHue n
9]
[eTekTnpoBaHne obpbiBa BCOMOrATENbHBIX 4098 0x1002 38MCH UINT 16
onepauumn
2 — BbIK/.
BxogHow umdposon omunstp | cMm. Tabnuuy 6.4 4099 0x1003 q;:::gb” UINT 16
Tanm-ayT nepexoga B UteHne n
6e3onacHoe CocTosiHMe 0...60 (cexyHa) 700 0x2BC 3anncb UINT 8
PaspelueHne 0—
KOHMrypmpoBaHus 13 . UTteHune n
yaaneHHoro o6nayHoro 3abnok1posaHo; 701 0x2BD 2anvch UINT 16
cepauca 1 — paspeLueHo
YnpasneHue u 3anncb 0- Y
3HaYEHUN U3 yaaneHHoro 3abrnoknpoBaHo; 702 0x2BE TeHnen UINT 16
obnayHoro cepBuca 1-— paspeLueHo sanuce
0 — nonHbIN
3anper;
n Modb 1 — TONBLKO
ocTtyn k pernctpam Modbus .
13 yaaneHHoro obnayvyHoro ;TeHme, 703 Ox2BF Hrenue u UINT 16
cepsuca — TONbKO 3anvch
3anuch;
3 — NonHbIN
aocTyn
CocTosHue baTtapeun
(HanpsbkeHve) P 0...3300 (mB) 801 0x321 TonbKo YTeHne UINT 16
10...3600 UTteHune n
Mepwuog apxusupoBaHng (cekyHa) 900 0x384 3anmch UINT 16
YTeHue n
KonuyecTteo apxmBoB 10...300 901 0x385 38MVCH UINT 16
Pa3mep apxuBa 200...2048 (Gaiit) | 902 0x386 Hrenve u UINT 16
3anuncb
MocneaHnn HaeKc 0...65535 903 0x387 TonbKo YTeHUe UINT 16
0 — paT4mk
OTKJITHOYEH;
1-0...5MA Y
Tun gatunka Bxosa 1 2-0...20 MA 4100 | 0x1004 TeHne u UINT 32
3anucb
3-4...20 MA
4-0..1B
5-0...10B
UreHne n
Monoca cdunstpa Bxoga 1 0...100 4102 0x1006 3aMCH UINT 16
MonoxxeHne gecaTuyHoOn YteHne n
Touky BxoAa 1 0...7 4103 0x1007 3anmce UINT 16
CaBur xapaKTepuUcTUKn YUteHune n
Bxopa 1 —20000...20000 4104 0x1008 3anuce FLOAT 32
HaknoH xapakTepucTukm YUTteHune n
Bxona 1 -1...10 4106 0x100A 3aMMCh FLOAT 32
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
AIN.H BepxHsia rpaHuua YTteHne n
Bxoa 1 —20000...20000 4108 0x100C 3anMch FLOAT 32
AIN.L HWXxHa8 rpaHuua UteHne n
Bxoaa 1 —20000...20000 4110 0x100E 38MVCH FLOAT 32
lMocTosiHHasA BpeMeHH UrteHune n
duneTpa Bxoaa 1 0...65535 4112 0x1010 3anuce UINT 16
0 — pat4mk
OTKITHOYEH;
1-0...5mMA Y
TN AaTumKka BXoAa 2 2-0...20 MA 4116 | 0x1014 TeHNE W UINT 32
3anucb
3-4...20 mA
4-0...1B
5-0...10B
UTteHune n
Monoca dwuneTpa Bxoga 2 0...100 4118 0x1016 3aMMCh UINT 16
MonoxeHne aecaTUYHOn UteHne n
TOUKM BXOJA 2 0...7 4119 0x1017 3anuce UINT 16
COBUr XapakTepUCTUKK UrteHune n
BXO0A 2 —20000...20000 4120 0x1018 3aMCH FLOAT 32
HaknoH xapakTepucTtukm YTteHne n
BxOa 2 -1...10 4122 0x101A 3anMce FLOAT 32
AIN.H BepxHas rpaHvua UTteHue n
BXOAa 2 —20000...20000 4124 0x101C 3anuce FLOAT 32
AIN.L HWXHSs rpaHuua UTteHune n
Bxoa 2 —20000...20000 4126 0x101E 3anuce FLOAT 32
MocTosiHHasA BpeMeHHN UrteHne n
dunbTpa BxoAa 2 0...65535 4128 0x1020 3aMCH UINT 16
0 — paT4mk
OTKITHOYEH;
1-0...5mMA Y
Tun aatuvka Bxopa 3 2-0...20 MA 4132 | 0x1024 Mg UINT 32
3-4..20 MA
4-0...1B
5-0...10B
UTteHune n
Monoca cunetpa Bxoga 3 0...100 4134 0x1026 3anmch UINT 16
MonoxeHue oecaTuyHom UrteHne n
TOuKM BXOZA 3 0...7 4135 0x1027 3anMce UINT 16
CoBur xapakTepucTmku UTteHune n
Bxoga 3 —20000...20000 4136 0x1028 3anuce FLOAT 32
HaknoH xapakTepucTumku UTteHune n
BX0Aa 3 -1...10 4138 0x102A 3aMCH FLOAT 32
AIN.H BepxHsas rpaHuua UTteHune n
BX0Aa 3 —20000...20000 4140 0x102C 3anuce FLOAT 32
AIN.L HuxHsa5 rpaHmua YTteHne n
Bxoa 3 —20000...20000 4142 0x102E 3aMMCh FLOAT 32
lMocTosiHHasA BpeMeHun UteHne n
dunLTPa BXOAA 3 0...65535 4144 0x1030 3anuce UINT 16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
0 — pat4nk
OTKITIOYEH;
1-0...5MA Y
Tun aatunka Bxoaa 4 2-0...20 MA 4148 | 0x1034 ;:::c‘fb” UINT 32
3-4...20 MA
4-0...1B
5-0...10B
Monoca dunbtpa Bxoga4 | 0...100 4150 | 0x1036 q;::v‘ffb” UINT16
lMNonoxeHwe gecaTuyHon YteHne n
TouKn BXona 4 0...7 4151 0x1037 3aMMCh UINT 16
COBuyr xapaKkTepucTuKn YteHune n
Bxona 4 —20000...20000 4152 0x1038 3aMMCh FLOAT 32
HaknoH xapakTepucTumku UTteHune n
Bxopa 4 -1...10 4154 0x103A 3anuce FLOAT 32
AIN.H BepxHas rpaHuua UTteHune n
Bxoga 4 —20000...20000 4156 0x103C 3anMce FLOAT 32
AIN.L HWXHa8 rpaHuua UTteHune n
Bxona 4 —20000...20000 4158 0x103E 3anmcs FLOAT 32
MocTosiHHasA BpeMeEHN YteHne n
dunsTpa Bxona 4 0...65535 4160 0x1040 3anMce UINT 16
0 — paT4mk
OTKMIOYEH;
1-0...5MA Y
Tun gatunka Bxopa 5 2-0...20 MA 4164 | 0x1044 ;ae::fb‘" UINT 32
3-4..20 MA
4-0...1B
5-0...10B
YteHne n
Monoca cuneTpa BXoga 5 0...100 4166 0x1046 3aMMCh UINT 16
NonoxeHne gecaTn4Hon YteHne n
TouKM BxOAA 5 0...7 4167 0x1047 3anuce UINT 16
COBuvr xapaKkTepucTuKn YreHne n
Bxopa 5 —20000...20000 4168 0x1048 3aMMCh FLOAT 32
HaknoH xapakTepucTukm YteHue u
Bxoa 5 -1...10 4170 0x104A 3anMcs FLOAT 32
AIN.H BepxHas rpaHvua UteHne n
Bxona 5 —20000...20000 4172 0x104C 3aMMCh FLOAT32
AIN.L HWXHSs rpaHuua UTteHune n
Bxona 5 —20000...20000 4174 0x104E 3anuce FLOAT 32
MocTosaHHas BpeMeHu UTteHue n
dunsTpa Bxoaa 5 0...65535 4176 0x1050 3anMch UINT 16
0 — paT4mk
OTKIIOYEH;
1-0...5MA Y
Tun patunka Bxona 6 2-0...20 MA 4180 | 0x1054 TeHnen UINT 32
3anucb
3-4..20 MA
4-0..1B
5-0...10B
YUteHne n
Monoca dunestpa Bxoga 6 0...100 4182 0x1056 3anvch UINT 16
MNonoxeHwe OecAaTUYHOM YteHue n
TONKM BXOZA 6 0...7 4183 0x1057 3anMc UINT 16
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Tun poctyna AHHBIX
COBUr XapakTepUCTUKK UTteHune n
BX00a 6 —20000...20000 4184 0x1058 38MCH FLOAT 32
HaknoH xapakTepucTtukm YUTteHne n
BX0a 6 -1...10 4186 0x105A 3anmce FLOAT 32
AIN.H BepxHsas rpaHvua YUTteHve n
Bx00a 6 —20000...20000 4188 0x105C 3aMCH FLOAT 32
AIN.L HWXHSs rpaHuua UTteHune n
Bx0Aa 6 —20000...20000 4190 0x105E 3anuce FLOAT 32
MocTosiHHasA BpeMeHH YUreHne n
unLTpa BXOAA 6 0...65535 4192 0x1060 3aMMch UINT 16
0 — paT4mk
OTKITHOYEH;
1-0...5mMA Y
Tun gatunka Bxona 7 2-0...20 MA 4196 | 0x1064 Ml UINT 32
3-4...20 MA
4-0...1B
5-0...10B
UTteHune n
Monoca cunetpa BXxoga 7 0...100 4198 0x1066 3anuce UINT 16
MonoxeHue oecaTuyHom YUrteHne n
TouKn BXOA 7 0...7 4199 0x1067 3anMce UINT 16
CaBur xapakTepucTuku UTteHune n
Bxona 7 —20000...20000 4200 0x1068 3anuce FLOAT 32
HaknoH xapakTepucTmku UTteHue n
Bx0Aa 7 -1...10 4202 0x106A 3aMCH FLOAT 32
AIN.H BepxHas rpaHuua UTteHune n
Bxona 7 —20000...20000 4204 0x106C 3anuce FLOAT 32
AIN.L HWXHs5 rpaHuua UTteHune n
BxoAa 7 —20000...20000 4206 0x106E 3anMch FLOAT 32
lMocTosiHHasA BpeMeHun UTteHune n
dUnLTPa BXOAA 7 0...65535 4208 0x1070 3anuce UINT16
0 — patumk
OTKIHOYEH;
1-0...5MA Y
Tun patunka Bxoaa 8 2-0...20 MA 4212 | 0x1074 Mg UINT 32
3-4..20 MA
4-0...1B
5-0...10B
UTteHune n
Monoca dunestpa Bxoga 8 0...100 4214 0x1076 3aMvch UINT 16
[MonoxeHne aecaTuyHoOn UTteHune n
TouKM BXOna 8 0...7 4215 0x1077 3aMCH UINT 16
CoBur xapakTepucTmKu YUrteHne n
Bx0Aa 8 —20000...20000 4216 0x1078 3anuce FLOAT 32
HaknoH xapakTepucTmku UTteHune n
BX00a 8 -1...10 4218 0x107A 3anuce FLOAT 32
AIN.H BepxHas rpaHuua UTteHune n
BXOJa 8 —20000...20000 4220 0x107C 3anuce FLOAT 32
AIN.L HWXHSS rpaHuua YteHne n
BXOAa 8 —20000...20000 4222 0x107E 3aMCH FLOAT 32
MocTosiHHasA BpeMeHN UteHne n
dunsTpa Bxoaa 8 0...65535 4224 0x1080 3anuce UINT16
Bpems B munnucekyHaax — 61563 0xFO7B | Tonbko yTeHue UINT 32

30




6 YCTpPONCTBO U NpMHLUMN paboThl

MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
NapameTtp (en. uam.) DEC HEX Tvun poctyna AHHBIX
[arta/Bpemsi B Y
HoBoe Bpemsi cekyHaax ¢ 1 61565 | OxFO7D Tenme u UINT 32
sHBapsa 2000 r. sanvcb
0-—He Y
3anucatb HOBOE Bpems 3anucbIBaTh 61567 | OXFO7F ;:::fb” UINT 16
1 —3anucatb
[arta/Bpems B
Bpewmsa n nara (UTC) cekyHaax c 1 61568 | OxF080 | Tonbko YTeHue UINT 32
saHBapa 2000 r.
cMelleHne B y
YacoBoii nosic MUHyTax OT 61570 | OxF082 Tennen INT 16
MpuHBKMYA sanucb
_ UrteHne un
DNS cepsep 1 12 0xC 3aMMch UINT 32
DNS cepsep 2 — 14 OXE Hrenue UINT 32
3anucb
_ YteHne n
YctaHoBuTh IP-agpec 20 0x14 3anmch UINT 32
_ YUrteHne un
YcTaHOBUTbL Macky noacetu 22 0x16 3anuce UINT 32
- _ YteHue n
YctaHoBuTb IP-agpec wntosa 24 0x18 3aMCH UINT 32
MAC apgpec — 61696 O0xF100 | Tonbko YTeHue UINT 48
Tekywwun IP-agpec — 26 Ox1A Tonbko yTeHue UINT 32
TekyLias macka nogcetu — 28 0x1C TonbKo YTeHNe UINT 32
Texkywnin IP-agpec wnosa — 30 Ox1E Tonbko YTeHne UINT 32
0 —BbIKN.;
1 - BKN,; Y
Peskum DHCP 2 — pasosas 32 0x20 ;::;fb” UINT 16
yCTaHoBKa
KHOMKOM
Monkmioyerme k OwenCloud | 0~ 821K 35 0x23 Hrexme UINT 16
1 —BKn. 3anucb
0 — HeT cBA3K;
o 1 — coeanHeHue;
K gavsT/)éﬁ glo(flqumquMﬂ 2 — pabora; 36 0x24 TonbKko YTeHne UINT 16
3 — owwmnbka;
4 — HeT napons
BkntoyeHne/OTknoueHne 0 — BbIKI.; UTteHune n
NTP 1 — BKr. 5632 0x1600 3anmch UINT 16
_ UrteHne un
Myn NTP cepsepos 5633 0x1601 3anmMce STRING 256
NTP cepeep 1 — 5697 | 0x1641 Hrenme UINT 32
3anucb
YTeHue n
NTP cepsep 2 5699 0x6143 3aMch UINT 32
Mepuog curxpormsaumn NTP | 5...65535 ¢ 5701 | 0x1645 ”;;I:':fb” UINT 16
0 — OTKNIOYEHO;
1 — onpoc; Y
Cratyc NTP 2- 5702 | 0x1646 ;::;fb” UINT 16
CUHXPOHM3NPOBa-
HO
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MpogomkeHue Tabnuubl 6.5

3HaueHue Appec perucTpa ®dopmar
MapameTp (en. uam.) DEC HEX Twn pocTtyna AHHBIX
Mopkniouerie k Gpokepy 0 - Beikn.; 5888 0x1700 | Tonbko uTeHue UINT 16
MQTT 1 — BKN.
Norvk MQTT — 5928 | 0x1728 ”;:::fb” STRING 256
Mapons MQTT — 5960 | 0x1748 q;ae:v‘ffb” STRING 256
Vst yeTpoiictea MQTT — 5896 | 0x1708 ”;:I:';fb” STRING 256
Anpec 6pokepa MQTT _ 5093 | Oxi769 | oHMew STRING 256
Mopt MQTT 0...65535 5891 | 0x1703 ”;:::fb” UINT 16
XpaHeHune nocrnegHero 0 — BbIKI.; YteHne n
coobweHnsa MQTT 1 — BKA. 5895 0x1707 3anucb UINT 16
WuTepBan nybnukauum UTteHune n
MQTT 5...600c¢c 5892 0x1704 3aMCH UINT 16
0 — QoS0;
KauyectBo 06cnyxmBaHus 1_ 8281' 5893 0x1705 UTteHue n UINT 16
MQTT ’ 3anucb
2 —-QoS2
VkTepsan Keep Alive MQTT |0...600 ¢ 5992 | 0x1768 ”;:::fb” UINT 16
0 — OTKITIOYEHO;
1 — .
CraTyc MQTT ) MOAYTIOHCHO: | 6025 | 0x1789 | Tombko utenme UINT 16
— oLumnbKa
coeanHeHus
BriounTs (MQT Tstatus) 0 —Bbikn.; 6026 | Ox178A |  116HMen UINT 16
1 —BKn. 3anncb
BkntoyeHne/OTkntoveHme 0 — BbIKN.; YteHne n
SNMP 1 — BKn. 5120 0x1400 3anmMcs UINT 16
CoobLecTBo AN YTeHus . YteHue n
SNMP 6001 0x1771 3anmce STRING 256
CoobLecTBo ons 3anucu o UTteHune n
SNMP 6017 0x1781 3aMCE STRING 256
IP agpec ons nosyLUkn _ YteHne n
SNMP 5121 0x1401 3aMCE UINT 32
Howmep nopta ans nosywikv  |0...65535 5123 | 0x1403 q;:::fb” UINT 16
0 — SNMPv1; YteHne n
B NMP '
epcus S 1 — SNMPV2 5124 0x1404 3aMMCH UINT 16

6.5.7 Kogbl owunbok gns npotokona Modbus

Bo Bpemsi pabotbl Mogyns no npotokony Modbus BO3MOXHO BO3HWKHOBEHME OLUMOOK, MPEACTaBIEHHbIX B
Tabnumue 6.6. B crnyyae BO3HMKHOBEHUSA OLLIMOKM Moayrb oTnpasnsieT Mactepy ceT OTBET C KOAOM OLLNGKM.

Tabnuua 6.6 — Cnncok BO3MOXHbIX OLLUMOOK

HasBaHue ownoKmn BosepalaeMbin Kog OnucaHue oWNOKHN
Heponyctumbin kog doyHKUMM — omnbka
MODBUS_ILLEGAL_FUNCTION 01 (0x01) BO3HWKaET, ecnun Moaynb He nogaepxxusaet

dyHKkumo Modbus, ykasaHHyto B 3anpoce

HeponycTumbliit agpec pernctpa — olwmnbka
BO3HWKaET, eC/v B 3anpoce ykasaHbl agpeca
PErncTpoB, OTCYTCTBYHOLLME B MOAYyNe

MODBUS_ILLEGAL_DATA_
ADDRESS 02 (0x02)
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MpogomkeHue Tabnuubl 6.6

HasBaHue oinbKu

Bo3sBpauwaembin kog

OnucaHue oNOKKN

MODBUS_ILLEGAL_DATA_

Hep,orlycmmoe 3Ha4YeHne JaHHbIX — oLnbka

FAILURE

VALUE 03 (0x03) BO3HUWKAET, €CNN 3anpoC COAEPXNUT
HegonycTMoe 3HaYyeHue Ang 3anucu B perucTp
MODBUS_SLAVE_DEVICE_ 04 (0x04) Owwnbka BO3HUKAET, ecnn 3anpoLLeHHoe

OencTBmne He MOXET ObITb 3aBepLieHo

Bo Bpems obmeHa no npotokornly Modbus mogynb npoBepseT COOTBETCTBME 3anpocoB creundukaumm
Modbus. He npowezLune npoBepky 3anpockl UTHOPUPYHTCA Moaynem. 3anpockl, B KOTOPbIX yKa3aH agpec, He
COOTBETCTBYIOLLMI aapecy MOAYNS, Takke UTHOPUPYHOTCS.

[anee nposepsieTcsa koa yHkumn. Ecnn B Moaynb NpuxoamT 3anpoc ¢ Koaom (PyHKLMM, He yKa3aHHOMW B
Tabnuue 6.7, Bo3HukaeT owmbka MODBUS _ILLEGAL_FUNCTION.

Tabnuua 6.7 — Cnucok nogaepxmBaeMbix PyHKLUA

RECORD

Ha3BaHue cdyHKUMHU Koa cbyHkumnn OnucaHue byHKUMHU
MODBUS_READ_HOLDING _ 3 (0x03) YTeHune 3Ha4YeHnn 3 0QHOro MUITM HECKOMbKUX
REGISTERS perncTpoB XpaHeHust
MODBUS_READ_INPUT_ 4 (0x04) YUTeHune 3Ha4YeHUn N3 OQHOrO MUIN HECKOMbKMX
REGISTERS perncTpoB BBOAA
MODBUS_WRITE_SINGLE_
REGISTER 6 (0x06) 3anunce 3HavYeHnst B OAMH PerncTp
MODBUS_WRITE_MULTIPLE_ p
REGISTERS 16 (0x10) 3anuncb 3Ha4YeHU B HECKOIbKO PErmcTpoB
MODBUS_ READ_FILE_RECORD 20 (0x14) YUrteHune apxmBa ns cdanna
MODBUS_WRITE FILE_ 21 (0x15) 3anuce apxvBa B hann

Cutyauun, npuBogsLLmMe K BOSHUKHOBEHMIO OLLIMGOK BO BpeMs paboThbl ¢ permctpamu, onucaHsl B Tabnuue 6.8.

Tabnuua 6.8 — OWwMGKN Bo Bpems paboTbl ¢ perucTtpamm

Ucnonb3yemas ¢pyHKUus

HanmeHoBaHue oWNGKK

Bo3MOXHble cuTyauuu, npuBoasiune
K OLLMOKe

MODBUS_READ _
HOLDING_REGISTERS

MODBUS_ILLEGAL_DATA

ADDRESS

* KONMYECTBO 3anpalLnBaeMbIX PErMCTPOB
BonbLue MakcMmarnbHOro BO3MOXHOMO
yncna (125);

* 3anpocC HecyLLeCcTBYHOLLEro napameTpa

MODBUS_READ_INPUT_
REGISTERS

MODBUS_ILLEGAL_DATA_

ADDRESS

* KOFIMYECTRBO 3arnpallnMBaeMbIX PErCTPOB
BonbLue MakcMmarbHOro BO3MOXHOMO
uncna (125);

* 3anpOoC HeCYLLLECTBYOLLErO NapameTpa

MODBUS_WRITE_SINGLE_
REGISTER

MODBUS_ILLEGAL_DATA_

ADDRESS

* NoMbITKa 3anvucy NnapameTpa, pasmep
KOTOpPOro npesbllwaeT 2 6anTa;

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

* NOMbITKA 3anucy NapameTpa Takoro Tmna,
3anucb B KOTOPbIA HE MOXET BbiTb
OCyLLIeCTBNEHa AaHHON OYHKUMNEN.
MooaepxmBaemble TUMbI:

* 3HaKoOBbIE N BE€33HaKOBbLIE LieNble
(pa3mep He bornee 2 6anT);
* nepeyvncnsiemble;
* float16 (Ha gaHHbI MOMEHT B Moayne
Takow TUMN He UCNomb3yeTcs).
* 3aMpOC HECYLLECTBYHOLLIETO NapameTpa
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MpogomkeHue Tabnuubl 6.8

Ucnonb3yemasn pyHKUMnA

HanmeHoBaHue oWMNGKK

Bo3MOXHble cuTyauuu, npueoasiymne
K OLLMOKe

MODBUS_ILLEGAL_DATA_
VALUE

* BbIX0Z 3a Npegesibl MakcUMarbHOro Unm
MWHUMaIIbHOTO OrpaHNYeHUi Ans
napameTpa

MODBUS_WRITE_
MULTIPLE_REGISTERS

MODBUS_ILLEGAL_DATA_
ADDRESS

* 3aMn1Cb HECYLLEeCTBYIOLLEro napameTpa;

* MonbITKa 3an1Mcy napameTpa, 4OCTYN Ha
3anncb K KOTOPOMY 3anpeLLeH;

* KONMYECTBO 3anUCbiBaeMbIX PEFMCTPOB
6onbLUe MakCUManbHOro BO3MOXHOTO
yncna (123)

MODBUS_ILLEGAL_DATA
VALUE

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

* pasmep 3anpalumBaeMbIX AaHHbIX
MeHbLLE pa3mepa NepBoro nnm
nocrnegHero B 3anpoce napameTpa;

* BblXO[ 3a npenernbl MakcnumMaribHOro nnm
MWHMUManbHOro OrpaHI/I‘-IeHI/IIZ ana
napametpa

CVITyaLI,I/IVI, npmeogdauline K BOSHUKHOBEHUIO ownbok BO BpemMA pa60TbI C apxmBoMm, OonncaHbl B Tabnuue 6.9.

Tabnuua 6.9 — OwMGKK BO Bpemsi paboTbl C apXMBOM

Ucnonb3yemas cpyHKUUus

HaumeHoBaHue oWNOKKN

Bo3moXHble cuTyaumm, npuBoasiume
K OLLNOKe

MODBUS_READ_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

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

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
cneundukaumu;

* HE yaanocb OTKPbITb dpann Ans YTeHus
(BO3MOXHO, OH OTCYTCTBYET)

MODBUS_ILLEGAL_DATA_
VALUE

* HE yganocb NepemMecTuUTbCA K HY)KHOMY
cMmeLleHuo B dhanne

MODBUS_SLAVE_DEVICE_
FAILURE

* owmbka yganeHus cdanna npu 3anpoce
Ha ygoaneHue;

* 3aMpoc CrnuLKom 60sbLLIOro KonMyecTsa
OaHHbIX (bonble 250 6awnT);

* HegonycTMMbIv record number (GonbLue
0x270F);

* HegonycTuMmbln record length (BonbLue
Ox7A)

MODBUS_WRITE_FILE_
RECORD

MODBUS_ILLEGAL _
FUNCTION

* OLWMBOYHBbIN pa3mep gaHHbIX (0x09 <=
data length <= OxFB)

MODBUS_ILLEGAL_DATA_
ADDRESS

* reference type He cooTBeTCTBYET
crneumndmkaumm;
* He yaanocb OTKPbITb harn ansa sanucu

MODBUS_SLAVE_DEVICE_
FAILURE

* 3anpalumBaeMblii hans OTCYyTCTBYET;

* 3anpaluvBaemsblii chann JocTyneH
TOMNbKO A1 YTEHUS;

* He yaanocb 3anucaTb Heobxoammoe
Konm4ecTtso 6anT

34



6 YCTpPONCTBO U NpMHLUMN paboThl

6.5.8 PaboTa no npotokony MQTT

Apxutektypa MQTT onpegenser Tpu Tuna yCTPONCTB B CETU:
* 6pokep — ycTporcTBo (06bI4HO — K ¢ cepBepHbIM MO), KOTOPOE OCYLLECTBNSET Nepeaady coobLeHU
OT n3gaTternen K noanMcumnkam;
* U3pgarTenu — yCTPOWCTBa, KOTOpbIE SABMSAOTCA MCTOYHUKAMMN AaHHbIX 4115 NOAMUCYMKOB;

* NOANWUCYUKM — YCTPONCTBA, KOTOPbIE NOMNy4atoT AaHHbIE OT u3aaTenen.

OnHo yCTpOﬁCTBO MOXeT coBMeLLaTb (byHKLI,I/IM n3pgarena n noanncyuka.

MQTT
BPOKEP

Moanucka

MNy6nukaums Moanucka/
My6énukauma

PucyHok 6.5 — CTpykTypHasa cxema obmeHa no npotokony MQTT

Mopnucka n nybnukauust aHHbIX NPOUCXOANT B pamKax TOMMKOB. TonuK npeactaBnsieT cobon CUMBOIMbHYHO
cTpoky ¢ koauposkon UTF-8, koTopass no3BonsieT OfHO3HAYHO WAEHTUULUPOBATL oOnpeaeneHHbIN
napametp. TONMKN COCTOAT U3 YPOBHEW, pasgensieMbIX CUMBOIOM «/».

m NMPUMEYAHUE
Tonukn MQTT MoryT BKMtouaTh B cebsi 3anofnHMTENn — cneumanbHble CUMBOSbI, KOTOpble

obpabatkiBatoTcs 6Gpokepom ocobbim obpasom. CyLecTByeT ABa TUMNA 3anoNHUTENEN —
OLHOYPOBHEBbIN 3aMONHUTENb «+» U MHOTOYPOBHEBbI 3aNOMHUTENDb «#».

@ NPEAYNPEXOEHNE

Tonukun aensaroTcA YYyBCTBUTENIbHbIMU K PETUCTPY.

CTtpykTtypa TonukoB mogynen: Cepusa/Umsa_yctponctea/®yHkuusa/Umsa_ysnalllapametp, rae:
» Cepus — HaMMEHOBaHMEe cepun YCTPOMCTBA, Bceraa MMeeT 3HavyeHne MX210;
* Umsa_ycTponcTBa — nms KOHKpeTHOro moaynsi, 3agaHHoe B 1O Owen Configurator (cm. pasgen 7.5);
* ®yHKUmusa — GET (4TeHune 3Ha4YeHun BXOAOB unm BbixogoB Moayns) unu SET (3anuck 3HadeHun
BbIXOOOB MOAyrs);
* Umsa_yana — tnn BxogoB unu Bbixogos (DI/DO/AI/AO);

* MapameTp — Ha3BaHWe KOHKPETHOrO NapameTpa (cm. Tabnumuy 6.10).

Tabnuua 6.10 — YpoBHM TONMUKOB MOoAyIs

Uma
Cepusa | ycrpon- | PyHKkums | Uma ysna MapameTp OnucaHue @opmar
cTBa 3HavYeHus

3HayeHwne aHanoroBoro | C nnasatoLLen

MX210 Device GET Al1-Al8 VALUE BXOza TOUKOM
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Mpumep

1. YTeHne 3Ha4YeHUA AUCKPETHLIX BXOAOB
MX210/Device/GET/DI/MASK
[Mpumep nony4eHHOro 3HaveHus: 15 (3amkHyTbl BXxoabl 1—4)

2. 3anucb 3Ha4YeHUM AUCKPETHbIX BbIXOO0B
MX210/Device/SET/DO/MASK
Mprmep 3anncbiBaemMoro 3HayYeHust: 15 (BKMoUnNTb Bbixodbl 1—4)

3. Ucnonb3oBaHe 0OAHOYPOBHEBOrO 3anofHUTENs
MX210/Device/GET/+/COUNTER — bygeT nony4yeHa UHopmaLms 0 3HAYEHNSX CHETYNKOB BCEX
OUCKPETHbIX BXOAOB MOAYNS, TO €CTb 3TOT TOMMWK SKBUBArIEHTEH HAbOpy TONMKOB:

MX210/Device/GET/DIT/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/.../COUNTER

MX210/Device/GET/DIn/COUNTER

4. Ucnonb3oBaHWe MHOTOYyPOBHEBOro 3anofIHUTenNs
MX210/Device/GET/# — 6ynet nonyyeHa nHcopmMauus o Bcex napameTpax Mogyns, JOCTYMNHbIX Ans
yteHus (GET), To ecTb 3TOT TONMK 3KBMBaNeHTEH Habopy TOMNMNKOB:

MX210/Device/GET/DI/MASK
MX210/Device/GET/DIT/COUNTER
MX210/Device/GET/DI2/COUNTER
MX210/Device/GET/.../COUNTER
MX210/Device/GET/DIn/COUNTER

6.5.9 Pa6ora no npotokony SNMP

MpoTokon ocHoBaH Ha apxutektype «KnueHt/CepBep», NMpu 9TOM B TEPMUHOMOIMU MPOTOKOMA KMWEHTHI
Ha3blBalOTCA MeHeAXXepaMu, a CepBepbl — areHTaMu.

MeHemxepbl MoryT npou3BoauTb YTeHne (GET) u 3anucek (SET) napameTpoB areHToB. AreHTbl MOryT
OTNPaBnATb MeHemKepam yBeAOMMeHUs (Tpanbl) — Hanpumep, o nepexoge obopyaoBaHUs B aBapuiiHOe
COCTOsIHME.

Kaxgbll napameTp areHTa MMeeT yHuKanbHbin  maeHtudukatop (OID), npegcrtaensowmn  cobon
nocrnegoBaTenbHOCTb LUMdp, pasgeneHHbix Todkamu. Onsd ynpolieHnss HacTpolkn obmeHa Mpovn3BoavTEnM
YCTPOWCTB-areHToB 00bI4YHO NMpegocTaensatoT MIB-dainbl, KoTopble BKto4YaloT B cebsi cnucok napamMeTpoB
npubopa Cc UX Ha3BaHUSMU U UAeHTUdUKaTopamu. TN dannbl MoryT ObiTb MMNOpTUpoBaHbl B SNMP-
MeHexep.
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6 YCTpPONCTBO U NpMHLUMN paboThl

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»
Mogynb HacTpauaetca B [1O OWEN Configurator.

Mogaynb MoxHO noakntounTb K MK ¢ nomMoLLbio cnefyoLmx HTepdencos:
» USB (pasbem micro-USB);
* Ethernet.

[ns Beibopa nHTepdenca cneqyert:
1. Moakntounte mogynb K MK ¢ nomoLubto kabena USB unu no nHtepdpency Ethernet.
CD NPEQYNPEXOEHUE
B cnyyae nogkntoueHnsa mogyns k nopty USB nogadya 0CHOBHOro NUTaHusa Mogynsi
He obs3aenbHa.

B cnyyae nogknioueHunsa no nHtepdericy Ethernet cneayet nogate ocHoBHOE NuTaHne
Ha Moaynb.

2. O1kpbiTe [TO OWEN Configurator.

3. BbibpaTtb +E| Ho6aBuTtb ycTponctea.
4. B BeinagatoLiem meHio UHTepdpeic Bo Bknaake CeTeBble HACTPOWUKU BbIOpaTh:

» Ethernet (nnu gpyryto ceTeByto KapTy, K KOTOPOW NOAKIMIOYEH MOAYINb) — AJ1S MOAKITHYEHUS MO
Ethernet.

* COMNe, rge Ne — Homep nopTta — ans nogknoveHus no USB.

CeTeeble HACTPOMKM
WHTepdeic
COM3 -

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

COMS5

Padota odnain

PucyHok 7.1 — MeHto BbiGopa nHtepdcenica

[anbHenwwne waru ons novMcka ycTponcTea 3aB1CST OT Bblbopa nHTepderica.

Y106kl HANTV 1 40BGaBMTL B NPOEKT MOAYrb, MOAKMOYEHHbLIN MO MHTepdercy Ethernet, cnegyer:
1. Bbibpatb HanTu ogHO yCTPOMCTBO.
2. Beectun IP-agpec nogknio4yeHHOro ycTponcTea.
3. HaxaTtb Bknagky Hantu. B okHe oTob6pasnTca moaynb ¢ ykasaHHbIM IP-agpecom.
CD NPEAYNPEXOEHUE
3HaueHune IP-agpeca no ymonyanuto (3aBogckas Hactponka) — 192.168.1.99.
4. BeibpaTb yCTPONCTBO (OTMETUTL rano4vkon) n Haxats OK. Ecnu ycTponcTBo 3aLumiLeHo napornem, To
criegyeT BBECTU KOPPEKTHbIV Naporb. YcTponcTeo byaeT 4o6aBneHo B MPOEKT.

YTto6bl HanTu 1 o6aBWTbL B MPOEKT MOAYSb, MOAKITYEHHbIV No nHTepdericy USB, cneayert:
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 ycTpomncTBO.

3. BBecTu agpec nogkIo4eHHOro yCTporcTea (Nno ymonyanmo — 1).

4. Haxatb Bknagky Hantu. B okHe oToBpasnTca Moayrnb ¢ yKa3aHHbIM agdpecoM.

5. BblbpaTb yCTPOMUCTBO (OTMETUTBL ranoykomn) n Haxatb OK. Ecnv ycTporcTBO 3awuLLeHo naponem, To
cneayeT BBECTU KOPPEKTHLIN Naponb. YCTPoNcTBo Byaet nobaBneHo B NPOEKT.

Bornee nogpobHas MHdopmaums o nogknodeHnn n padorte ¢ mogynem npueefdeHa B Cnpaske MO OWEN
Configurator. [1Inga BbI30Ba cripaBku B nporpaMme cnegyet Haxatb knasuwy F1.

7.2 NMopkniovyeHue kK obnayHomy cepsucy OwenCloud

[ns nogknioyeHrs Mogyns kK obrnayHoMy cepBuCy CriefyeT BbINOMHUTbL AEACTBUS:
1. Moaknounte Moaynb k Owen Configurator (cm. pasgen 7.1).
2. Bkntountb goctyn kK OwenCloud v HacTpouTb npaBa yaaneHHoro goctyna (cMm. pasgen 7.3).
3. 3apaTtb naponb anga goctyna kK npubopy (cm. Cnpaesky Owen Configurator).

CD NPEAYNPEXOEHUE

Ecnv naponb He 3agaH, noakrntoyeHne k o6rnayHomy cepBuCy HEAOCTYIHO.
4. 3anTtun Ha canT obnadvHoro ceperca OwenCloud.

5. MNepentn B pasgen AAMUHUCTpUpoBaHue &l 1 Jo6aBuTb NpmMbop.

MoapoBHbin npumep HacTponku nopkrntodeHus kK OwenCloud MOXHO nNocMoTpeTb B AokymeHTe «Mx210.
Mprmepbl HacTporiku obMeHa» Ha cTpaHuue npubopa Ha canTe www.owen.ru.

7.3 OrpaHnyeHne obmMeHa AaHHbIMU Npu padoTe ¢ obnayHbiMm cepBucom OwenCloud

O6nayHbin cepernc OwenCloud siBnsieTcs HaAeXHbIM XpaHUNULEM OaHHbIX, 0OMeH MHdOPMaLUN C KOTOPbIM
3awmncppoBaH moaynem. Ecnn Ha NpoM3BOACTBE UMEKOTCH OrpaHMYeHus Ha nepepady AaHHblX, TO 0BMeH
AaHHbIMK ¢ obrnayvHbiM cepucom OwenCloud MOXHO OTKNOUUTE. 10 yMOnYaHWo NOAKMYEHNe MOAYNS K
obnayHomy cepBucy 3anpeiieHo. OrpaHudeHMe poctyna u obmMeHa [daHHbIMM C Mogynem cnegyet
HacTpauBaTb B [10 Owen Configurator.

Onsa paspelwweHus nogknioyeHna B Owen Configurator cnenyer:
1. YcTaHoBWTbL Naponb AN 4ocTyna K Mogynto (cMm. pasgen 7.7).

2. 3apaTb 3HayeHue Bkn. B napametpe MNogkntoyeHune k OwenCloud (pycyHok 7.3).

NMPUMEYAHUE
|I| Ecnv ans moaynsa He 3afaH naporsib, To aBToMatuyeckoe nogknoyeHve 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
Brn.

b | Coctoanue Batapewn

PucyHok 7.3 — HacTpoiika aBToMaTM4ecKoro noaknovyeH1s K obnayHomy cepBucy

Ecnu goctyn k mogynto Yepes obnayHbin cepsnc OwenCloud paspelueH, TO MOXHO HacTpouTb criegytoLime
OorpaHuY4eHnst 4ocTyna (PUCYHOK 7.4):

* PaspeLueHne KoHpUrypupoBaHmsa — JOCTYN K KOHpUrypaumMoHHbIM napameTpam Mogyns;

* YnpaBrneHve v 3anmcb 3HaYeHUN — YTEHUE N 3anncCb 3HAYEHUA MOZYNS;

 foctyn k pernctpam Modbus — 4teHue n/vnm 3annce 3Ha4YeHUn PErncTPoB.

4  MNpaea ypanénnoro gocryna us Owen Cloud

Pazpewenune koHBWypHMpoOBaHWA JabnokmpogaHo |V

¥npasneHue W 3aNWUch SHAYEHWI JabnokwpoeaHo |V

Aocryn k pernctpam Modbus MonHwiA 3anpet
Appec Slave Monybiid sanpet
TadmayT nepexoga B BesonacHoe COCTOAHWE Toneko uTeHwe

b | Cratyc npubopa Tonsko sanuce

b Apxue MonHei goctyn

b | JuckpeTHblE BRIXOAE

PucyHok 7.4 — HacTtpoWka yganeHHoro goctyna K Mogysto

7.4 HacTtpouka ceTeBbIX NapameTpoB

[ns obmeHa aaHHbIX Moayns B cetu Ethernet gomkHbl GbITb 3a4aHbl NAapaMeTphbl, NPUBEAEHHbIE
B Tabnuue 7.1:

Tabnuua 7.1 — CeTeBble napamMmeTpbl Moay s

MapameTp MpumeyaHue
MAC-agpec YcTtaHaBnNMBaeTCs Ha 3aBOAE-U3roTOBUTENE U ABMSETCA HEN3MEHHbBIM
IP-agpec MoxeT 6bITb CTaTMYECKUM UK UHamMudeckum. 3aBogckas HacTpoika — 192.168.1.99

Macka IP-agpeca | 3agaet Buammyto moaynem noacetsb IP-agpecoB apyrux ycTponcTs. 3aBogckast
HacTpoyka — 255.255.0.0
IP-agpec wnto3a 3apaet agpec wnio3a ang Bbixoda B MIHTepHet. 3aBoackasa HacTponka — 192.168.1.1

IP-agpec MOXeT ObITb:

* CTaTUYECKUN;

* INHAMUYECKUN.
Crartudeckuin IP-agpec yctaHaBnmBaetcs ¢ nomollbio Owen Configurator nnu cepBrMCcHOM KHOMKN.
[nsa ycraHoBku ctatudeckoro IP-agpeca ¢ nomowsto Owen Configurator cnegyer:

1. 3aiiTu Bo Bknaaky CeTeBble HACTPOMKM.

2. 3apaTtb 3Ha4eHue B none YctaHoBuTh IP agpec.
3. 3apaTtb 3HayeHue B none YCTaHOBUTb MacKy noaceTu.
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4. 3apaTb 3Ha4yeHue B none YcrtaHoBuTb IP agpec wnio3a.
Mpwn ctatnyeckom IP-agpece napametp Pexxum DHCP gomxeH nmeTb 3HaueHne Bbikn.

[ns yctaHoBKku cTatnyeckoro |IP-agpeca ¢ NOMOLLbI0 CEPBUCHOW KHOMKK CneayeT:
1. MNogknounTb MoAYNb UNu rpynny mogynen k cetu Ethernet.
. 3anyctnte Owen Configurator Ha K, nogkntodeHHOMY Kk Tov xxe ceTu Ethernet.
. BeibpaTtb Bknagky HasHauveHue IP-agpecos.
. 3agatb HavanbHbI IP-agpec ans nepBoro Moayns U3 rpynmnbl MOAYIEwn.

a b WN

. MocnepoBaTtenbHO HaXKMMaTb Ha MOAYISAX CEPBUCHbBIE KHOMKMW, KOHTPONUPYS pe3yrnbTaT B OKHe
nporpammel. B okHe Owen Configurator GyaeTt oTobpaxaTtbcs MHopMaLums 0 Moaysie, Ha KOTOPOM
Oblna Ha)kaTa KHomMka, 3TOMy Moaynto GyaeT NpUcBanBaTbCs 3afaHHbIN cTaTndeckuii IP-agpec un
Apyrve napameTpbl ceTu. MNocne NnpucBoeHusl agpec aBTOMaTUYeCcKN yBenuynBaeTcsi Ha 1.

[ns HasHayeHusi cTtatudeckoro IP-agpeca ¢ nomowibio KHonku napameTtp Pexum DHCP pomkeH nmeTb
3HaveHne Pa3oBas ycTaHOBKa KHOMKOW.

4 | Hactpoikwm Ethernet

Tesxywumii IP agpec 10.2.20.64
Texywan macka NoaceTH 255.255.0.0
Texywwii IP agpec wnroza 10.2.1.1
Yeranoeuts IP agpec 192.188.1.09
YCTaHOBWTE MACKY NOACETH 255.255.0.0
Yeranoewuts IP agpec wntoza 192.188.1.1
Pexaam DHCP Pazocean ycranoek: | ¥
4 | Hactpoikm nogenroverna ¥k Owen Cloud Boikn
Mogknroyerune k Owen Cloud Brn,
Cramyc nogenouenmna k Owen Cloud Pas0BaA yCTaHOBKE KHOMKONA

PucyHok 7.5 — Hactpounka napameTtpa «Pexxum DHCP»

C nomoLLbio CepBUCHONM KHOMKU MOXHO YyCTaHOBWUTL |IP-agpeca cpasy And rpynnbl Moaynewn (CMm. cnpasky
k Owen Configurator, pasgen HasHa4yeHue IP-agpeca ycTporcTBy).

OuHamnueckun IP-agpec ucnonbsyetcsa gnst pabotbl ¢ 06rayHbIM CEPBUCOM U He nogpasymeBaeT paboTy

¢ Mactepom cet Modbus TCP. IP-agpec mogyns yctaHaBnmBaetcss DHCP-cepepom cetu Ethernet.
NMPUMEYAHUE

|I| Cnepnyet yTO4HNUTb Y Cry6 CMCTEMHOIO agMUHUCTpUpOBaHKs o Hanmdim DHCP-cepBepa B yyacTke

CeTn, K KOTOPOMY NOAKITIoYeH Moaynb. [Ana ncnonb3osaHusa auHamunyeckoro |IP-agpeca cnepyet
ycTaHoBMUTb 3HavyeHne Bkn B napameTtpe Pexxum DHCP.

CD NPEAYNPEXOEHUE
[na nprMeHeHNs HOBbIX CETEBLIX HACTPOEK criealyeT nepesarpysuTts Mogynbs. Ecrniv moaynb
nogkntodeH no USB, ero Takxe crnegyet OTKNIOUNTb.

7.5 HacTtpownka napametpoB oomeHa no npotokony MQTT B MO «OWEN Configurator»

Moaynu nogaepxusatot npotokon MQTT (Bepcus 3.1.1) n MOryT Mcnonb30BaTbCs B ponu knneHTos. Moaynu
ny6rnmKkyoT COOBLLEHNA O COCTOSIHMM CBOWX BXOOOB M MNOAMUCAHbI Ha TOMWKW, B pamMKax KOTOpbIX
NpOn3BOANTCS yNpaBreHNe Ux BbIXOAaMM.

MapameTpbl 06MeHa no MQTT HacTpausatotcs B Owen Configurator.
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4 MQTT
4 CoobleHUs 0 NPUCYTCTBUM

BratounTe Brikn. v
Vma Tonuka MQT Tstatus

MNoaknHoUueHWe K 6pokepy Boikn. v

Norux

MNaponb

Mma ycTpoidcTea Device

Anpec bpokepa

Mopt 1883

XpaHeHWe NocneAHero coobLUeHUA Boikn. v

MHTepean nybamkawumm 10

Kauecteo obcnyxueaHma QoS0 v

WHTepean Keep Alive 0

Cratyc

PucyHok 7.6 — MapameTpbl oomeHa no MQTT

Tabnuua 7.2 — NapameTpbl o6mMeHa no npotokony MQTT

MapameTp OnucaHue
Coob6LueHune o Ecnu napameTtp umeet 3HadeHne Bkn., TO B MOMEHT BKITOYEHUN MOAY b
npuUCyTCTBUN ny6nukyet coobeHne «Online» B Tonuk MX210/Mms_ycmpolicmea/

MQTTstatus.
Ecnu ot Mmogyns He nocTtynaet coobuieHnii, bpokep nybrnvkyeT B 4aHHbIA TOMUK
coobLeHune «Offliney.

MNopkntoveHue K

[ns paboTtel ¢ mogynem no npotokony MQTT crnegyeT ycTaHOBUTbL 3HaYeHue

Gpokepy Bkn.

JloruH Wcnonb3ytoTea ansa ayteHTudukaumm ycTponcTea Ha ctopoHe 6pokepa. Ecnn

Maponb 3Ha4YeHMs NnapamMeTpoB He 3afaHbl, TO ayTeHTUmKaums He NCnonb3yeTcs

Wma ycTponcTtea Wma ycTtponcTtea. BxoguT B cocTas Tonuka.

Anpec 6pokepa IP unu URL 6pokepa. Ecnmn 6pokep pacnonoxeH BO BHELLUHEN CETH, TO crieayeT
ycTaHoBUTL Anst napameTtpos LLUnto3 n DNS (Bknagka CeTeBble HACTPOMKM)
KOPPEKTHbIe 3Ha4YeHus

Mopt MopT 6pokepa

XpaHeHue nocrnegHero | Ecnu ycraHoBneHo sHavyeHne BknoyeHo, TO Apyrme KnneHThbl, NOANUCcaHHbIe Ha

coobLieHve TOMWKM MOZYNS, NofyyaT nocregHne CoobLLEHNS U3 3TUX TOMMKOB

WHtepsan nybnukauum | UIHTepBan nybnukauum AaHHbIX (B CEKyHAAX)

KavectBo BbiBpaHHbIV ypoBeHb kavecTBa 06CnyXnBaHus.

obenyxvBaHus QoS 0 — nepenayva coobLeHnIn ocylecTBnsieTcs 6e3 rapaHTUmM 4OCTaBKN.

QoS 1 — nepenayva coobLLEHNI OCYLLIECTBNSAETCS C rapaHTUel JOCTaBKU, HO
aonyckaetcsa aybnupoBaHue coobLLeHun (T.e. 0gHO 1 ToXe coodLleHne byaet
pasocraHo NoAnNMcYMKaM HECKONbKO pas).

QoS 2 — nepenava cooOBLLEHNI OCYLLIECTBNSAETCS C rapaHTUEn JOCTaBKM U C
rapaHTuen oTcyTCcTBUA Ay6nmpoBaHns COOOLLEHNIA.

UHTtepsan Keep Alive (B
cekyHaax)

Ecnu B Te4eHne npomexxyTka BpeMeHU, paBHOMO NOSyTopa 3Ha4YEeHNsIM JAaHHOTO
napametpa, Opokep He nony4aer coobLLeHn OT Moayns, TO coeanHeHne byaet
pasopBaHo.

0 — napameTp He ncnonb3yeTcs (Npu OTCYTCTBUU COOBLLIEHUI coeanHEHME
HUKorga He GygeT pa3opBaHo).

Cratyc

CraTtyc nogkntoyeHns kK 6pokepy

m NMPUMEYAHUE

Mpw ncnonb3oBaHuK npoTtokona MQTT 3anuncb NapamMeTpoB 00bIYHO ABNSETCA COOLITUIAHON, a He

unknuyeckon. PekomeHayetca 3agaTe napameTp TamayT nepexoaa B 6e3onacHoe coCcTosiHMe
(Bknagka Modbus Slave) paBHbim 0.
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7.6 Hactpownka napametpoB oomeHa no nportokony SNMP B N0 «cOWEN
Configurator»

Moaynu nopgaepxwsatot npotokonn SNMP (Bepcun SNMPv1 1 SNMPv2c) u moryT 6biTb MCNOMb30BaHbI B
ponu areHToB. Mogynu nogaepxueatot 3anpocbl GET n SET. Moaynu ¢ ANCKPETHBIMW BXO4aMK OTNPaBsioT
Tpanbl C GUTOBOW MacKo BXOAOB NPy U3MEHEHMM 3Ha4YeHnst noboro Bxoaa.

Mo npotokony SNMP goctynHbl Bce napametpbl mogyns. Cnucok OID napametpoB npuseaeH B PykoBoacTee
no aKkcnnyaTaumm Ha KOHKpeTHbIM Moaynb. MIB-chann moayns 4OCTyneH Ha ero cTpaHuue Ha cante owen.ru.

4 SNMP
BxnroueHwe/OTKOUeHKWE OTKnoueHo W
CooBLWecTED ANA UTEHKWA public
CooBWecTED ANA 3anucy private
IP agpec 4na NOBYLUKK 10.2.4.78
Homep nopTa Ana NOBYLIKK 162
Bepcwa SNMP SNMPv1 b

PucyHok 7.7 — MapameTpbl o6meHa no SNMP

Tabnuua 7.3 — NapameTpbl o6meHa no SNMP

MapameTp OnucaHwue

BkntoueHne/OTkNoveHNE Ons pabotel moayns no npotokony SNMP TpebyeTcs ycTaHOBUTb 3Ha4YeHne
BknroyeHo

CoobLecTBo Ans YTeHus Maponb, ncnonb3yemblin ANa YTEHUS OaHHbIX MOAYNSA

Coo06LecTBO ANg 3anucu Maponb, ncnonb3yemsbli AN 3an1Mcy JaHHbIX B MOAYIb

IP agpec onsa nosyLLkn IP-agpec, Ha KoTopbI ByAeT OTNpaBneH Tpan B Criydae U3MeHEeHMs Macku
OVCKPETHBIX BXOAOB MOAYNA (TONBKO AN MOgynen ¢ QUCKPETHLIMIU BXOAaMM)

Howmep nopta ans nosyLikn | Homep nopta, Ha KOTopbI ByaeT oTnpasneH Tpan

Bepcua SNMP Bepcusa npotokona, ncnonedyemasi mogynem (SNMPv1 unn SNMPv2)

NMPUMEYAHUE

m Mpu ncnone3oBanum npotokona SNMP 6e3 3anpocos 4YteHnsi (GET) 3annck napameTpoB 00bI4HO
ABMAETCA COOLITUIAHOW, a He UMKnnyeckon. PekomeHayertcs 3agaTte napameTtp TanmayT nepexopa B
6e3onacHoe cocTosiHue (Bknagka Modbus Slave) paBHbim 0.

Mpumep HacTponkm obmeHa mogynsd no npotokorly SNMP mMoxHO nocmoTpeTb B AokymeHTe «Mx210.
Mpumepbl HacTpoWkn 06MeHa», KOTOPbIA AOCTYMNEH Ha CTpaHuue Npubopa Ha cante owen.ru.
7.7 Naponb gocTtyna K moaynio

[nsa orpaHM4eHns OocTyna K YTEHU M 3anvMcy napaMeTpoB KOHUrypauum v ong goctyna B 0bnayHbIn
cepsuc OwenCloud vcnonb3yeTcsa napone.

YCTaHOBUTb UM N3MEHUTL Naporib MOXHO ¢ nomousto NO Owen Configurator.
B cnyyae yTepu napons cnegyet BOCCTaHOBUTbL 3aBOACKME HACTPOWKM.

[No ymonyaHuio napornb He 3aaH.

7.8 O6HOBNEeHue BcTpoeHHoro MO

O6HoBneHne BcTpoeHHoro NO moayns cnegyeT BbINOMHATL C MOMOLLLIO MHTepdenca USB.

<] |MTPUMEYAHUE
[ 1 | Mepen obHoBNeHnem NO pekoMmeHAyeTCst COXpaHUTb KOHMIrypaumio Moaynsi (B MEHIO
KoHdpurypaTopa BeibpaTb «Panny» nanee « CoxpaHuTb Kak...»).
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7 Hactporika

[ns obHoBneHus BcTpoeHHoro MO no uHtepdency USB crieayeT BbIOpaTh O4MH M3 CMOCOBO0B:
1. C nomoukto KoHdhurypaTtopa, ucnonb3ysi dhain NpoLLMBKY € paclumpeHmem *.fw;
2. C nomoubio 10 Mactep npoLmnBKMU.

O6HoeneHne 4vepes KoHdurypatop — pekomeHgoBaHo. BTopon cnocob noaxoguTt, ecnn HET BO3MOXHOCTU
nogkniounTb mogdyne k Kondwurypatopy. NogpobHas uHCTpykumnst no obHoBneHuto BctpoeHHoro MO moayns
HaxoOWTCS B apxvBe MNPOLUMBOK, KOTOPbLIA OOCTYMNEH Afsi CKauMBaHWs Ha cTpaHuue npubopa Ha cavite
Www.owen.ru.

s | | MTIPUMEYAHUE
| 1 | |Mocne o6HosneHus BCcTpoeHHoro MO ceTeBble M KOHUrypaunoHHble napameTpbl COpocATCH Ha
3aBOACKME 3HAYEHWS.

7.9 HacTtpownka 4yacoB peanbHOro BpeMeHu

3HadeHue yvacoB peanbHoro BpeMeHn (RTC) MOXHO yCTaHOBUTb UMM CYATaTb C MOAYNS 4epe3 peructpbl
Modbus, a Tarke c nomowpio NO OWEN Configurator (cm. cnpaeky k [TO OWEN Configurator, pasgen
«HacTtpoiika yacoBy).

[nsa yctaHoBKM HOBOro BpeMeHu Yepes pernctpol Modbus cnenyer:
1. 3anucaTb 3Ha4YeHne BPEMEHN B COOTBETCTRBYIOLLIME PETUCTPbI.
2. YCTaHOBUTb Ha BpeMsi He MeHee 1 cekyHAbl 3HadeHue 1 B permctpe o6HOBNEHUSA TEKYLLETO BPEMEHM.
3. 3anncatb B pernctp o6HOBNEHUS TEKYLLEro BpeMeHu 3HadeHne 0.

Cﬂeﬂ,leLU,aFI 3anncCb TEKYLLEro BpeMeHn MOXeT ObITb npoun3esegeHa 4yepes 1 CeKyHay.

7.10 BoccTtaHoBneHMe 3aBOACKUX HAaCTPOEK

C BHUMAHUE
Mocne BOCCTaHOBNEHWUSI 3aBOACKNX HACTPOEK BCe paHee yCTaHOBMEHHbIe HACTPOWMKU, KPOME CETEBbIX
OyoyT cOpOLLEHBI.

[Ins BocCTaHOBMEHWA 3aBOACKNX HACTPOeK 1 cbpoca yCTaHOBMNEHHOTo Napons crneayer:
1. BknounTb NnuTaHne moaynsi.
2. Haxatb 1 yaepxxuatb CEPBUCHYIO KHOMKY Bonee 12 cekyHa.

[Nocne oTXkaTns KHOMKM np|/|6op nepesarpy3mtca 1 6y}J,eT pa6OTaTb C HaCTDOV’IKaMM Nno yMOIn4aHuto.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo Bpemsi BbIMONHEHNs1 paboT Mo TEXHUYECKOMY OOCMYXXMBaHUKO MoAynsa crnegyet cobnogaTth TpeboBaHus
6e3onacHocTy U3 pasgena 3.

TexHuyeckoe o6CnyxvBaHWEe MOOYNs MNPOBOAUTCA HE peXe OOQHOro pa3a B 6 MecsaueB U BKIOYaeT
crenyolve npoueaypbl:

* NpoBeEpKa KpenneHus Moayns;

* NpoBepKa BUHTOBbLIX COeANHEHWI;

* yoaneHue nbinn n rpasn ¢ KneMmMmHuKa moayns.

8.2 barapes

B npubope ncnonb3yetca cMmeHHasi 6atapes Tuna CR2032. batapes npegHasHadeHa ANsi MMTaHUS 4acoB
peansHOro BpeMeHN.

Ecnu 3apsaa 6atapeu onyckaetcst Hxe 2 B, To uHankatop ABapums 3acsednBaeTcs Ha 100 Mmc oguH pa3 B ABe
cekyHabl. Takoe cBeYeHWe MHAUKaTopa CUrHanuampyeT 0 HeoOXoaMMOCTM 3aMeHbl baTapew.

Mopsipok 3anmcm koHdUIrypaLMoHHbIX MapaMeTpoB Npu pa3pskeHHon 6aTtapee:
1. HoBble 3Ha4YeHUsA KOHpUrypaLMoHHbIX NapamMeTpoB 3anuckiBatoTcs B 6ataperiHbin O3Y okono 5
CeKyH[.
2. N3 6ataperiHoro O3Y 3HavyeHns KOH(PUIrypaUMOHHbIX NapameTpoB NepPeHOCATCH BO (hrieww-namMsaTb U
3anyckaetcs TaMayT He MeHee 2 MUHYT (B 3aBMCMMOCTU OT Harpy3ku Ha Mogyrb).

EI NMPUMEYAHUE
Ecnn HanpsixxeHue 6atapeun YacoB pearnbHOro BpemeHu MeHblue 1,6 B, To 3annce KOHMrypaumoHHbIX
napamMeTpoB BbINOMHAETCA BO (hriew-naMaTe MOAYNs.

(D NPEAYNPEXOEHNE

He pekomeHayeTCcst BbINOMHATL LIMKITMYECKYIO 3anucb KOHPUIypaLUMOHHbIX MapamMeTpoB B criyvae
paspsina 6atapen. Pecypc doneLu namsaTy orpaHuyeH.

[ns sameHbl 6aTtapeun cregyert:
1. OTKMOYUTB NUTaHWE MOAYNSA Y NOAKIMIOYEHHbIX YCTPONCTB.
2. CHaTtb moaynb ¢ DIN-periku.
3. MNogHATb KpbILLKY 1.
4. BbikpyTuTb OBa BMHTa 3.
5. CHATb KOMOAKY 2, Kak MoKa3aHo Ha pUCyHke 8.1.
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8 TexHnyeckoe obcnyxmBaHue

»

PucyHok 8.1 — OTcoeguHeHune Knemm

6. MooyepeaHO BLIBECTU 3aLiENbl U3 OTBEPCTUI C OOQHOM U OPYroi CTOPOHbLI KOPMYCa U CHATb BEPXHHIO
KPbILLKY.

"{I -k E"uﬂ g}:‘-- O+ ©

—

PucyHok 8.2 — 3ameHa 6aTapen

7. 3ameHuTb GaTapeto. PekomeHayemoe BpeMs 3aMeHbl 6aTapen He Gornee 1 MUHyThI. Ecnin 3ameHa

GaTapeu 3anmeT Gorblue BPpEMEHU, TO CredyeT BBECTU KOPPEKTHOE 3Ha4YeHME YacoB pearibHOro
BPEMEHMU.

8. CBopKy ¥ ycTaHOBKY CrielyeT OCyLLECTBNSATb B 06paTHOM NOpsiAKE.

@ NPEOYNPEXOEHUE

BanpellaeTcs ncnone3oBaTb GaTtapeto Apyroro Tuna. Bo Bpemsi yctaHoBku 6aTapeu cnegyet
cobnogaTtb NONSPHOCTb.
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8 TexHnyeckoe obcnyxmBaHue

Mocne cOopku M BKNOYEHUA Moaynsa cnegyetr ybeouTbCs B KOPPEKTHOCTM MoKasaHnui 4yacoB. B cnydae
HeobOXoaMMOCTM crnefyeT CKOPPEeKTUpPOBaTh MoOka3aHusl 4YacoB peanbHoro BpemMeHn B O OWEN
Configurator.

Bo BpeMA BbIKpyYMBaHUA BUHTOB KperieHnd KnemMmMHada Korodka nogHMMaeTcsd, NMno3ToMYy, 4yTOObI M3bexaTb
nepekoca pekoMeHOyeTCA BblKpyyMBaTb BUHTbI NOOYEepeHO No HECKOJTbKO O60pOTOB 3a OAuH pas.
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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
3arnyLwwka pasbema RJ45 (Ethernet) 1w

El NMPUMEYAHUE
N3rotoBuTenb octaBnseT 3a cobot NpaBo BHECEHUS [OMOMHEHWNI B KOMMNMEKTHOCTb MOAYNS.

10 MapkupoBka

Ha kopnyc mogynsi HaHeceHb!:
» 0603HaYeHne Moayng, MoaMMUKALIUS U UCMIONTHEHNE;
* TOBApPHbIN 3HaK NpeanpusiTUS-M3roToBUTENS;
* 0003HaYEeHNE HOMMHANBLHOIO HAMPSKEHNUSI MUTAHUS U ero TUM;
* noTpebrnsiemast MOLLIHOCTb;
* KNacc 3aWwuThbl OT NopaxkeHus anektpuyecknum Tokom no NOCT 61131-2—-2012;
« cTeneHb 3awmTtbl no FOCT 14254-2015;
* 3HaK YTBEPXXAEHUS TUNa CPEACTB U3MEPEHWIA;
* 3HaK obpallleHnss NpoayKumMn Ha pbiHke EBpa3nitckoro SKOHOMUYECKOrO CO33a;
* CTpaHa U3roToBUTENb;
* fata Bbinycka (Mecs, rog);
* 32aBO/ICKOM HOMEP (LUTPUXKOA);
* MAC-agpec;
* QR-koa, cogepallnin 3aBoACKOM Homep npubopa;
* CXEeMbI MOAKIIOYEHUS AaTUNKOB;

* yKa3aHusl N0 MOHTaxy.

Ha noTpeGutenbckyto Tapy HaHeceHb!:
 0603HaYeHne Moaynsi, MoaNMUKaLNA U UCTIONTHEHWE;
* TOBapHbII 3HaK NpeanpuUATUS-U3roTOBUTENS;
* 3HaK oOpaLLeHUs NPOAYKLMM Ha pbiHKe EBpasuiickoro 3kOHOMUYECKOTo CO3a;
* CTpaHa U3rotToBUTENb;
* MOYTOBbIV aapec NPeanpUATUSA-N3rOTOBUTENS;
* jlaTa yNaKkoBKu;

* 32BOACKOM HOMEP (LUTPUXKOA).

11 YnakoBka

YnakoBka moayns npoussoautcsi B cootBetcTBum ¢ FTOCT 23088-80 B nOTpebutenbckyto Tapy, BbINMOMHEHHYHO
13 kopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka Mogynsi Npy nepecoinike noyton npomnssogntes no FOCT 9181-74.
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12 TpaHCcnopTMpPOBaHME U XpaHEHWEe

12 TpaHcnopTupoBaHue U XpaHeHue

MO,EI,yJ'Ib AOOJKEeH TpaHCcnopTunpoBaTbCA B 3aKpbITOM TpaHCNopTe ntoboro suaa. B TPaHCNOPTHbIX cpeacTtBax
Tapa goJmkKHa KpenmtbCA CornacHo npasunam, ﬂeVICTByIOU.lMM Ha COOTBETCTBYHOLLUMX BUOAX TpaHCnopTa.

TpaHcnopTMpoBaHWE MoZyren B ynakoBKe NPeanpusTUs-M3roToBUTENS AOIMKHO COOTBETCTBOBATL YCMOBUSIM:
* Temnepartype okpy>atoLlero Bo3gyxa ot MmuHyc 40 go nntoc 55 °C;
* OTHOCUTENbLHOM BNaXHOCTU OKpyxatoLero Bo3gyxa ot 10 go 95 % npu Temneparype nntoc 35 °C;
* ¢ cobnogeHnem Mep 3almThl OT y4apos 1 BUubpauni;

* MUHMMarbHOE aTMOC(EpPHOE AaBreHNE NPU TPAHCNOPTUPOBAHUM He AOIMKHO ObiTb MeHbLUe 80 klMa
(akBMBaneHTHO BbicoTe Haf ypoBHeM Mopst 3000 m).

MO,EI,yJ'Ib cnenyet nepeso3nTb B TpaHCHOpTHOVI Tape NowTy4YHO U1 B KOHTeVIHean.

YcnoBust xpaHeHus B Tape Ha CKnage usrotoBuTenst n notpebutens AOMmKHbl COOTBETCTBOBATL yCroBmam 1 no
FOCT 15150-69. B BOo3gyxe He AOMKHbI MPUCYTCTBOBATbL arpeCcCuBHbIE MPUMECH.

MO,EI,yJ'Ib cnefyeT XpaHUTb Ha cTennaxax.

13 MNapaHTUUHLbIE 06A3aTenbLCTBA

MsrotoBuTens rapaHtTupyer cooTBeTcTBue wmoayns TpebosaHuam TY npu cobniogeHun  ycrioBum
aKcnnyaTaumu, TPaHCMOPTMPOBAHWS, XPaHEHNS U MOHTaxa.

[apaHTUIAHBIN CPOK aKcnnyaTauum — 24 mecsita co AHA Npoaaxu.

B cnyyae BbIxoga Moayns U3 CTpos B TEHEHME rapaHTUMHOIO Cpoka Npu cobnogeHnmn ycroBumin aKcnnyaTaumm,
TPaHCMOPTMPOBAHNS, XPaHEHUS U MOHTaxa nNpeanpusiTUe-u3rotoBUTENb 00SA3YeTCA OCYLLECTBUTL €ro
BecnnaTHbIA PEMOHT UMK 3aMeHYy.

nOpﬂD,OK nepenadn moayna B peMOHT COOEePXUTCA B nacnopte n B I'apaHTMI7IHOM TarioHe.
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PacuyeT BekTopa nHMumnanuaaumm gns wndposaHms danna apxmsea

NMpunoxeHne A. Pacuyet BekTOpa MHMUManusauum Ansa wmcppoBaHuA
danna apxmBa

[Ons pacwundgpoBkn ¢anna apxuBa B KayecTBe BeEKTOpa WHULManuMsauuu cregyetr MChnonb3oBaTbh XeL-
dyHKUMI0. Xel-pyHKUMS OoImMKHa Bo3BpallaTth 8 6anT (Tun long long).

Mpumep peanusauum xell-yHKLMM Ha A3blke NporpaMmMupoBaHns C:

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

long long Hash8 (const char *str) { // Ha ocnHoBe Rotl3
LONG_LONG temp;
temp.lo = 0;
temp.hi = 0;

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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