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BeseneHune

BBegeHue

HacTosillee pyKOBOACTBO MO 3KChnyaTauuu MpedHa3HadeHo Ans O3HaKOMMEHUS OBCnyXMBaloLLEero
nepcoHana ¢ YCTPOWCTBOM, KOHCTPYKUMEW, paboTol U TexHWYeckuM o6CnyxuBaHMeM KOHTponsfepa
norudeckoro nporpammupyemoro [JIK210 (B panbHenwem no TEKCTy WMMEHYEMOro «npubopy» wnu
KKOHTpOInep»).

A BHUMAHUE

MoakntoveHune, perynmpoBka n TexHn4eckoe O6CJ'Iy)KVIBaHVIe KOHTpOJ1epa AO0JIKHbI NMPON3BOANTLCA
TOJIbKO KBaJ'IMCbVILI,VIpOBaHHbIMVI cneunannctamMmu, n3y4mBLLIMMN HaCTosLLEee PyKOBOD,CTBO no
aKcnnyartauun.

Mpnbop Beinyckaetca cornacHo TY 26.51.70-026-46526536-2018 (moandmkauum 01, 02 n 03) n TY 26.51.70-
037-46526536-2020 (mogudmkaumsa 04) n umeet geknapaumto coorsetctanst TP TC.

KoHTponnep BHeceH B [ocpeecTp cpeacts namepexus PO, Homep cemngetensctea — 84822-22.

KOHTpOJ'IJ'Iep N3roTaBJINBaeTCA B HECKOJIbKMX MOﬂ,I/I(bVIKaLI,VIﬂX. Paznununs Mexay MOD,VI(*)VIKaLI,I/IFIMI/I YKa3aHbl B
YCIOBHOM 0003Ha4YeHunn:

MNK210-XX-CS

Moagudukaunsa npunbéopa
KonuuectBo 1 T!MbI BXOA0B 1 BbIXO0B
01: 12 06bICTPbIX AUCKPETHBIX BXOAOB
18 AMCKpETHBIX BbIXOAOB TUNA pene
02: 12 AMCKpETHBIX BXOA0B
12 6bICTPbIX ANCKPETHBIX BXOAOB
12 ANCKPETHbIX BbIXOA0B THMA pesne
03: 12 AMCKpeTHDbIX BXOA0B
12 6bICTPbIX ANCKPETHBIX BXOAOB
8 AMCKPETHBIX BbIXOJ0B TUMA TPAH3UCTOPHbII
KII0Y C KOHTpONeM 06pbiBa Harpy3Kiu
8 ObICTPbIX ANCKPETHBIX BbIXOAOB TUNA
TPaH3UCTOPHbIIA KNIOY C KOHTPOEM 06pblBa
Harpy3ku
04: 12 6bICTPbIX ANCKPETHBIX BXOL0B
12 AMCKPETHDBIX BbIXOAO0B TUNA pene
4 aHanoroBbIX BX0/a

Cpepa ncnonHeHns
CS — (ODESYSV3.5

Mpumep
MNMporpammupyembin koHTponnep MNK210-01-CS

Y KOHTpoOfepa ¢ 3TMM HaMMeHoBaHeM ByayT crneayoLme OCHOBHbIE XapaKTePUCTUKM:
* 12 GbIcTpbIX AnckpeTHbIX BxodoB (FDI, o 95 klu);

* 18 peneriHbIX AUCKPETHbIX Bbixogos (DO);

* cpena nporpammupoBaHna CODESYS V3.5.




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.




Mepbl GesonacHocTu

Mepbl 6e3onacHocTH

Mo cnocoby 3aWwuTbl OT MOPaXXeHUs ANEKTpPUYECKUM Tokom npubop cootsetcTByeT knaccy |l no FOCT IEC
61131-2-2012.

Bo Bpemsi akcnnyataumm u TexHu4yeckoro obcnyxmsaHua npubopa crnegyer cobniogate TpebosaHus
crieayoLwmx AOKYMEHTOB:

+[OCT 12.3.019-80;
* «[paBuna akcnnyarauum anekTpoycTaHOBOK NoTpebuTenen»;

- «[MpaBuna oxpaHbl TpyAa Npu KCnyaTaummn 51eKTPoYCTaHOBOKY.

A BHUMAHUE

OTKpbITblE KOHTaKTbI KNnemm npubopa Bo BpeMsi 3KCMyaTaumm HaxogaTcs nog HanpsKeHnem
BenudnHon go 250 B.

JTiobble nogkrtoveHns K Npnbopy 1 paboTbl MO ero TeEXHNYECKOMY OBCNYXMBaHUIO crieayeT
NPOVN3BOANTb TOMBKO NPU OTKIMOYEHHOM NMUTAHUWN KOHTPOSEPa U NOAKIOYEHHbIX K HEMY
NCMONHUTENBbHbLIX MEXAHWU3MOB.

@ NPEAYNPEXOEHUE

He ponyckaetca nonagaHue Briarv Ha KOHTaKTbl BbIXOAHbLIX COEANHUTENEN N BHYTPEHHWE 3MeMEHTbI
KOHTponnepa.
@ NPEAYNPEXOEHNE

I'Ipl/l6op 3anpeLlieHo ncnonb3osaTb Npu HannM4ynnm B aTMOC(bepe KMCROT, LWeno4yen, Macen 1 UHbIX
arpeccunBHbIX BELLECTB.

B cnyyae npumeHeHus npubopa Ha obbekTax, NOAKOHTPONbHbLIX PeaepanbHON Cnyxbe No 9KONOrnmYecKomy,
TeXHonornyeckomy u atomHomy Hapgsopy (PCITAH), obbektax opraHoB ©6e30MacHOCTM W OXpaHbl
npaBonopsifka UM UHbIX OBbeKTax, MOTEeHUManbHO MPEeACTaBNALMX OMACHOCTb AN XU3HW U 300POBbSA
OKpY>KaIoLLMX, MOOKIIOYEHNE K KOHTpOepy Tpebyercs 3almTTb C NOMOLLbIO Napors.

B cnyyae npumeHeHusi npubopa Ha obbekTax opraHoB 6e30MacHOCTM U OXpaHbl NPaBOMOPSAKA MU UHbIX
obbekTax, NoTeHUManbLHO NPeACTaBMsOLMX ONACHOCTb ANs KU3HW U 300POBbS OKPYXKAOLLMX, MNOAKIOYEHUE
K KOHTponnepy TpebyeTcs 3anUTUTL C NMOMOLLbIO Maporsi.
Tpe6oBaHuWs k Naporto:

* ANYHa Napons AOMKHa COCTaBnsATk HE MeHee 8 CMMBOMOB U He 6ornee 32 CMMBOIOB;

* napornb JOMKEeH cogepxaTb BykBbl NaTUHCKOro andasuTta n undpsl.
Maponb pekoMeHayeTcst MeHATb He pexe 1 pasa B 3 mecsua.

He OonyckaeTcd noAKnw4aTb r|pV|60p K NOKanbHOW CETU C BbIXO4OM B VlHTepHeT 0e3 obecneveHns HageXHbIX
CpeacTB MEeXCeTeBOIro 3KpaHNpoBaHUA.

(D NPEAYNPEXOEHUE

dusmyecknin 4OcTyn K Npubopy [omkeH ObiTh pa3peLleH TONbKO KBanuduumMpoBaHHOMY
obcnyxuBarowemMy nepcoHany.



|/|CFIOJ'Ib3yeMbIe TEPMUHbI N COKpaLLleHNA

|/|CI10]1b3yeMble TepPMUHbLI N COKpaLleHnA
OC - onepauunoHHas cuctema.
MK — nepcoHanbHbIN KOMNbIOTEP.
MO — nporpaMmmHoe obecneyenune.
CK3 — cpenHee kBagpaTU4HOe 3HaYeHNe.
UM — WunpoTHO-MMNynNbCHas Mogynsauns.

CODESYS (Controllers Development System) — nporpammHoe obecnevyeHune, cneumanm3mpoBaHHas
paboyas cpefa Ans NporpaMMUpPOBaHKS NOrMYECKUX KOHTPONepoB. ToproBasi Mapka KoMmnaHum 3S-
Smart Software Solutions GmbH.

FTP (File Transfer Protocol) — oguH 13 6a3oBbix NPOTOKOMNOB nepegayn gamnnos. C ero noMoLbo MOXHO
nopgkntoyatbes kK FTP-cepBepam, npocmaTtpmBaTth COAEPXKMMOE NX KaTarnoroB 1 3arpyartb dawsbl ¢
cepBepa Unu Ha cepBep.

GPS (Global Positioning System) — cucrema rno6anbHOro No3nUMOHMPOBaHMS.

HTTP (HyperText Transfer Protocol) — npotokon npuknagHoro ypoBHs nepegayun AaHHbIX B BUAE
rMNepTekcToBbIX AOKYMeHTOB B doopmate « HTML». B HacTosiLumMin MOMEHT Mcnonb3yeTca ANng nepegayu

NPOn3BOJIbHbIX AAHHbIX.

HTTPS (HyperText Transfer Protocol Secure) — pacwmpenue npotokona HTTP gns

nogaepXkn WnpoBaHnst B LiENsSX NOBbILLEHNst 6e30MacHOCTy.
LTE (Long-Term Evolution) — ctangapT 6ecnpoBogHOM BbICOKOCKOPOCTHOM NepeaaYvn OaHHbIX.

SFTP (SSH File Transfer Protocol) — potokon ans KonnpoBaHWsi U BbIMOITHEHUSA APYrMX onepauuii ¢
dannamm noBepx HageXHoro n 6e30nacHoOro CoOeaAnHeEHs.

SIM-kapTa (Subscriber Identification Module) — naeHTUdUKaLUMOHHLIN MOgYNb abOHEHTa, MPUMEHSIEMbI

B MOOUIbHOI CBA3N.

SMS (Short Message Service) — cepBuc, NnpegHasHadeHHbIN Ang npuema v nepegadm KopoTkux
COO0BLLEHUI NOCPEACTBOM pagnocurHana.

SSH (Secure Shell) — ceTeBo npoTokon aAng 6e3onacHoro yaanéHHoro ynpasneHus onepaumoHHON
cucTemon U TyHHennpoBaHust TCP-coeanHeHuin (Hanpumep, Anga nepegayv gannos).

USB — nocnegoBaTtenbHbIvi UHTEpMEnC Ans nogxknioyeHns nepudepunHbiX YCTPOMUCTB K

BbIYMCNNTENBHOM TEXHUKE.



1 HasHaudeHue n cyHkumn

1 HasHauyeHue u ¢pyHKUMMN

KOHTpOJ'Iﬂep npegHasHa4veH Aanda noctpoeHnda aBTOMaTU4YeCKMX CUCTEM KOHTpPONA U Ond  ynpabBlieHUA
npon3BoACTBEHHbIMU TEXHOJIOTMYECKMMU NpoLeccamMmn Ha NPpOMbILLITEHHbLIX NpeanpuaTnuAax.

Jlorvka paboTbl KOHTponnepa 3agaéTcsa ¢ nomMoLlbto cpeapbl paspadotkn CODESYS V3.5. MNopgaepxmBatotcst
BCeE A3blkM NporpaMmMmnpoBaHuns ctaHgapta MOK 61131-3:

* LD: PenenHo-KOHTaKTOPHbIE CXEMbI;

* FBD: ®yHKkumnoHanbHble 6r1oKoBble Anarpamme;

» SFC: lNocnepoBatenbHble PYHKUMOHANbHbIE AnarpaMmbl;

* ST: CTpYyKTYpUPOBaHHbIV TEKCT;

* IL: CNMCOK MHCTPYKUMIA.

[lokymeHTaLusa No NporpamMMUMpOBaHUio KOHTporsiepa 1 paboTe ¢ NporpaMmMHblM oGecnedeHnemM npveeaeHa
Ha cTpaHuue npubopa Ha carTe KOMMaHUM WwWw.owen.ru.


https://owen.ru

2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — O6wwKre TeXHNYECKMe XapaKkTepUCcTUKn

MapameTtp | 3Ha4yeHue (CBOMCTBA)
MutaHue
KonnyecTtso NopToB NUTaHNS 2 (OCHOBHOW U pe3epBHbIi)
HanpspkeHne nutaHus 10...48 B (HomuHanbHoe 24 B)
HanpshkeHne nepexoga OT OCHOBHOMO MCTOYHMKA 6. 9B
NUTaHNA K pe3epBHOMY
MoTpebnsiemas MOLWHOCTb, He Gonee:
— moaudmkauus 01 16 BT
— moaudpmkaums 02 14 BT
— moaudmkaumsa 03 10 BT
— mogmdukaums 04 10 Bt
3alymTa oT NepenosntocoBKM Ectb

BbluncnurenbHble pecypcbl
RISC-npoueccop Texas Instruments Sitara AM3358,

LleHTpanbHbIN npoueccop

800 MI'u
O6bem drnew-namaTy (TMn NaMaT) 512 M6ant (NAND)
O6bem onepaTuBHOM NaMsATU (TUMN NAMATH) 256 M6aiT (DDR3)
O6bem Retain-namsatu (Tun namaTu) 64 K6ant (MRAM)
Bpems BbINOMHEHWS NyCTOro UmMKNa
(cTabunManpoBaHHoe) 3 mc

UHTepdencol cBA3m

Ethernet 100 Base-T
4 x Ethernet 10/100 M6éuTt/c (RJ45)

KonunyecTtso noptos MopTbl 1-3 — KOMMYyTaTOP
MopT 4 — oTAEenbHbIN ceTEBOW aganTep
Modbus TCP (Master / Slave)
OPC UA (Server)
MQTT (Client / Broker)

I'Iop,p,epx(leaeMble NPOMbILLUJIEHHbIE NPOTOKOJ bl

SNMP (Manager/Agent)
NTP
FTP
MoppepxvMBaeMble NpuKagHble NPOTOKONbI® SSH
HTTP
HTTPS
RS-485
KonunyecTtso noptos 2
Modbus RTU (Master / Slave)
MoAAepKUBAEMbIE MPOTOKOMbI* Modbus ASCII (Master / Slave)
OBEH (Master)
MpoTOKOrMbI TEMNO/3NEKTPOCHETHNKOB
CKOPOCTH Nepeaadl 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200 6uT/c
MogTsrmBatoLLme pe3ncTopbl EcTb
RS-232
KonuuyecTtso noptoB 1 (Tx, Rx, GND)
Modbus RTU (Master / Slave)
MopoaepxMBaemble NPOTOKOMbI™ Modbus ASCII (Master / Slave)
OBEH (Master)
CKOPOCTH Nepeaadl 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200 6uT/c
USB Device
KonunyecTtso nopTtoB | 1 x micro USB (RNDIS)




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp 3HauyeHue (cBOMCTBA)
CODESYS Gateway
FTP
MopoepxmBaeMble NPOTOKObI SSH
HTTP
HTTPS
Mopkniovyaemblie HAKONUTENU
USB Host
KonunyecTtso pazbEMoB 1 x USB type A
MooaoepxvBaemble yCTPOMCTBA MSD /FTDI, USB2.0/1.1
MoppoepxuBaemble channoBble CUCTEMBI FAT16, FAT32, ext4, NTFS (read only)
MakcmanbHbIN TOK NOTpebrneHus 500 mMA
SD card
KonunyecTtso pazbEMoB 1
Tun microSD
MopnepxmBaemMble hannoBblie CUCTEMBI FAT16, FAT32, ext4, NTFS (read only)
4 I'b (microSD)
MakcumanbHasi EMKOCTb 32 I'b (microSDHC)

512 I'B (microSDXC)

Yacbl peanbHOro BpemMeHu

MorpelluHOCTb X0aa, He Bornee:

— npu Temnepatype +25 °C 3 cekyHA B CyTKM
— npwu Temnepartypax —40 °C n +55 °C 18 cekyHA B CyTKM
TUN UCTOYHMKA NUTAHUS Barapes CR2032
Cpok paboTbl Ha ogHou H6aTapee 5 net

O6ume cBegeHus
MabapuTHble pa3mepsbl (105 x 124 x 83) + 1 mm
Macca, He Gonee 1,2 kr
CreneHb 3awwmTbl kopnyca no NOCT 14254-96 P20
MHavkaumsa Ha nepegHen naHenu CeetoaunoaHas

McTouHmMK 3BYKOBOIO CurHana

OeyxnosuumnoHHbii Tym6nep CTAPT / CTOI
BcTpoeHHoe obopyaoBaHue

KHonka CBEPOC
CepBucHas kHomka
CpepgHsia HapaboTka Ha oTkas™™ 60 000 v
CpenHui cpok cnyxobl 8 net

|I| NMPUMEYAHUE
* MNopaepxumBaeTca peanusaumns HeCTaHAAPTHBIX NPOTOKOMOB C MOMOLLbIO CUCTEMHBIX BUBNMOTEK.

** KpoMe anekTpoMexaHUYecKnx nepexrnodartenem n afemMmeHTa nuTaHns Yacos pearibHOro BpeMeHu.

Tabnuua 2.2 — AHanorosble BxoAbl (Al)

MapameTp 3HaveHune
Mogkntovyaemble curHansbl cm. Tabnuuy 2.3
PaspsigHocTb ALITM 16 out

YHUULMPOBAHHbIE CUrHanbI He 6onee 0,6 ¢
Bpems onpoca ogHoro | TC He 6onee 0,9 ¢
Bxoga* ™ He bornee 0,6 ¢

conpoTueBneHna He bonee 0,6¢c
Mpenen ocHOBHOM YHUULMPOBAHHbIE CUrHarbI 10,25 %
npvBegeHHON TC 10,25 %
NorpeLIHoCcT Npu TN 10,5 %
n3mepeHnm COMpPOTUBIIEHNS +0,25 %
MakcumanbHas gononHUTENbHAs NOrPELLHOCTb, Bbl3BaHHAS +0.25 ¥
BNUSIHWEM 3N1IEKTPOMArHUTHbIX Nomex, He bonee - 0
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHne Tabnuubl 2.2

MapameTp 3HayeHue
JononHutenbHas NorpeLlHoCTb, BbI3BaHHAsA U3MEHEHUEM
TemnepaTypbl OKpy>KatoLen cpedbl, Ha kaxable 10 rpagycos,
He Gonee

NMPUMEYAHWUE

|II * MockornbKy ONpPOC BXOAOB BbINOMHAETCH nocrneaoBaTensHo, obliiee BpeMsl onpoca paBHO CyMMe
BpPEMEH Ornpoca BCeX akTMBHbIX BXoAoB. Ecnu B napametpe «Tun gaTyunka» yCTaHOBINEHO 3HAYeHWe
«[laTumK OTKIIOUYEH», aTUYMK UCKMOYaEeTCs U3 CrMcKa onpoca.

0,5 npegena gonyckaemon OCHOBHON
npvBeaEHHON NOrpeLlHOCTU U3MepPEHNsI

Tabnuua 2.3 — [laT4uKu U BXOAHbIe CUrHanbl

3nauenue Mpenen ocHoBHOM
[aTyuk nnu BXogHOM curHan Onana3oH nusmepeHumn :ﬁ:;::':; npuBegeHHOMN
paspaga NorpeLHoCcTH
Tepmonpeo6bpasoBarenu conpotuBneHusa no FOCT 6651-2009

Cu 50 (a=0,00426 °C-1) —50...4200 °C

50M (a = 0,00428 °C-1) —180...+200 °C

Pt 50 (a =0,00385 °C-1) —200...+850 °C

500 (a = 0,00391 °C-1) —200...+850 °C

Cu 100 (a = 0,00426 °C-1) -50...+#200 °C

100M (a = 0,00428 °C-1) —180...+200 °C

Pt 100 (a = 0,00385 °C-1) —200...+850 °C

10001 (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 0,001 °C £0.25 %
500I1 (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

10000 (a = 0,00391 °C-1) —200...+850 °C

Ni 1000 (a = 0,00617 °C-1) —60...+180 °C

TCMrp. 23 -50...+200 °C

TepmoanekTpuyeckue npeodpasoBartenu no NOCT P 8.585-2001

TXK (L) —200...+800 °C

TXK (J) —200...+1200 °C

THH (N) —200...+1300 °C

TXA (K) —200...+1360 °C

TN (S) —50...+1750 °C

TN (R) -50...+1750 °C 0,1°C +0,5 %
TMK (T) —250...+400 °C

TMP (B) +200...+1800 °C

TBP (A-1) 0...+2500 °C

TBP (A-2) 0...+1800 °C

TBP (A-3) 0...+1800 °C

YHudumumpoBaHHble curHansi no NOCT 26.011-80

—1..+1B | 0...100 % 0.1% +0,25 %
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.3

3uHaveHue Mpenen ocHoBHOM
JaT4yuK nnm BXogHOWM curHan Odvana3oH namepeHun :ﬂ:;:.:::) npuBegeHHOMN
paspsaa NMOrpeLHoCcTH
0...5mA 0...100 %
0...20 mA 0...100 %
4...20 MA 0...100 %
CurHan NnoCTOAHHOrO HanpsXXeHus
-50...+50 vB 0...100 % 0,1% +0,25%
CurHanbl pe3aucTMBHOro TMna
gzzzgigx 0...100 % 0,01 Om £0,25
TepmoanekTpu4yeckum npeobpasoBarens Tuna L no DIN 43710
tPL | —200...+900 °C | 1°C | He pernameHTMpyetcs
Tabnuua 2.4 — fiuckpeTHbie Bxoabl (DI n FDI)
3Ha4yeHue (CBOMCTBA)
MapameTp [McKpeTHbIE BX0AbI (D) BbicTpble .qVI(CFKIIJ)STHbIe BXoAbl
ONpEAENEeHNE NOrM4eckoro
YPOBHS
CYETYMK BbICOKOYACTOTHbIX
Pexnmbl paboTbl onpeaeneHne norn4yeckoro ypoBHS MMMyIbCOB
n3MepeHune nepuoaa u
ONINTENbHOCTN MMMYrbCca
0bpaboTka cMrHanoB aHkogepa

Twun Bxogos no NOCT IEC 61131-2

1

MakcmmanbHbIN TOK «NOrM4YecKkon

«JIOrMYECKON egnHULbI», HE MeHee

MA
eaNHNLBI» 5,5
MakcumMarnbHbI TOK «JTOrMYeckoro
1,3 MA

HYNs»
HanpskeHune «nornyeckom

P 9...30B
eanHULIbI»
HanpspkeHne «nornm4eckoro Hynsa» 0...55B
MMcTepesunc BbIKNOYEHNUS

b 0,5B

KOHTaKTHbl€ OaT4YUKHN,
TPEXnpoBOAHbIE OAaTHUKN,

Moaknioyaemble BXOAHbIE MMeloLLMe Ha BbIXoae TPaH3MCTop

KOHTaKTHbl€ AAaT4YUNKN,
TpexnpoBoaHble OaTHUKN,
nmMeruine Ha Bbixoge TpaH3nUCTop

yCcTponcTBa N-D-N YIW D-N-D-TVM TKObTEM | 1PN MM P-N-p-TUNa C OTKPLITHIM
P p-n-p ac otkp konnektopom, AB n ABZ
KOMMeKTOpOoMm

3HKOZEpbI
MuHuManbHas onuTenbHOCTb
MMnyrnbca, BOCNpUHNMaemas 25 mc* 5 MKC
BXOJ0M

95 k'L,

MakcumanbsHas YactoTa BXOAHOro 20 My* 45 KMy
curHana 66 KL

NPUMEYAHUE
* OnpegenseTca ANUTENbHOCTBLIO LiMKMa KOHTponnepa.

[i]

** [Mpun obpaboTke curHanos aHkogepa (cM. pa3gen 5.4).

*** MUHUManbHas onnMTenbHOCTb nMnyrbcCa B pexXunmMme nogcyera Konmnvectea MMnyribCoB — 10 mKc.
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

Tabnuua 2.5 — iuckpeTHble Bbixoabl (DO) TMNa anekTpoMarHuTHoe pene

MapameTp

3HaueHue (cBOMCTBA)

Tun KoHTakTa

HopMmarnbHO pasoMKHYTbI KOHTaKT

PexxnMbl paboTbl

reHepaums 3a4aHHOro KONM4ecTBa UMMYIbCOB
nepekxrityYeHme Norm4eckoro COCTOSIHNS
reHepauus LUAM curHana

MakcumanbHbIN TOK KOMMYyTauum

5 A (npy nepemeHHOM HanpsikeHuun He 6onee 250 B (CK3), 50 Iy,
pe3ucTUBHasi Harpyska
3 A (npy noctosHHOM HanpsbkeHun He 6onee 30 B, pe3anctneHas
Harpyska)

MakcumanbHoe Hanpsa>XXeHne Ha
KOHTaKTbl pene

264 B (CK3) nepemeHHOro HanpsieHus
30 B NoCTOSAHHOIO HanpsKeHus

MuHUManbHbLIN TOK KOMMYTaLMK

10 MA

Kateropus npumeHeHuns no NIOCT
IEC 60947-5-1:2014

AC-15, C300*

MexaHunyeckuii pecypc pene, He
MeHee

5 000 000 nepekntoyeHuin

AneKkTpuyeckui pecypc pene, He
MeHee

35 000 nepekntodeHui npu 3 A, 30 B nOCTOSIHHOIO HaNpsXXeHns
50 000 nepekntoyeHunn npu 5 A 250 B (CK3) nepemeHHOro HanpsbkeHns
50 000 nepekrntodeHnit Npu kateropum npumeHexHnst AC-15, C300*

Bpems nepekrnoveHnst KOHTaKkToB
pene 13 coctosiHus «Jor. 0» B
«nor. 1», He bonee

10 mc

MakcumanbHas Yactota LUAM

1 My (npw koadpduumenTe 3anonHeHus 0,05)

MuHVMManbHasa AnuMTensHOCTb
umnynsca WM

50 mc

|I| NMPUMEYAHUE

MoLLHocTbo o 180 BA

* YnpaBneHue anekTpoMarHmtamu nepeMeHHbIM HanpshkeHvem 4o 300 B (CK3) n nonHowm

Tabnuua 2.6 — [inckpeTHble Bbixoabl (DO 1 FDO) TMna TpaH3UCTOPHbLIN KITHOY

3HaueHue (cBOMCTBA)

MapameTp

OunckpeTHbIN Bbixoabl (DO)

BbicTpble guckpeTHble Bbixoabl (FDO)

Pexumbl paboThl

nepekn4veHne normn4eckoro curHana

NEPEKIIOYEHNE NTOrMYECKOro CUrHana,
reHepauusa LM curHana, reHepaums
3a[jJaHHOro KonmMyecTea MMMyrbCOB

HanpspkeHne nutaHus
BbIXOJ0B

10...36 B

Pexxum BknoyeHunsa
BbIXoda

BepxHun kntoy

BepxHui 1 HXKHWIA
KInoum

BepxHui 1 HWXKXHWIA

BepxHun kritou
KIHo4n

MakcrmanbHbIn
MOCTOSAHHbIV TOK
Harpysku

0,85 A

0,15A 0,85 A 0,15A

MakcumarnbsHo
O0NyCTUMBIN
KpaTKOBPEMEHHbIN TOK
Harpysku

1,3A

0,19A 1,3A 0,19A

MakcumanbHas
YyacToTa BbIXOAHOro
curHana (ans
pe3ncTMBHOMN
Harpyskm)

300 My* 10 klMy 100 kl'y,

MuHumanbHas
OINUTENbHOCTb
BbIXOAIHOIO curHana
(ansa pesnctnBHON
Harpyskm)

3 mc* 10 MKC 5 MKC

MakcnmanbHas
€MKOCTb Harpyskmu

100 000 mMk®

1 MKO** 100 000 mk® 1 MKO**
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.6

3Ha4yeHue (CBOMCTBA)
MapameTp

AnckpeTHbIN Bbixoabl (DO) | BbicTpble guckpeTHble Bbixoabl (FDO)
3aluTa OT KOPOTKOIO 3aMblkaHWs NPW BKIOYEHWN NMUTAHWS

3awnTa OT NOHMXEHHOIo NNTaHnA BbIXOO40B

3alnTa OoT neperpesa BbIXOAHOINoO Kackaga
3alimTa OoT neperpy3kn no ToOKy BbiXxoda

3auumTta ot O6paTHOFO TOKa caMounHOyKUunmn

Twunbl 3aLWUUTbI
BbIXOJ0B

El NMPUMEYAHUE
* OnpegenseTca ANUTENbHOCTLIO LMKINa KOHTponnepa.

** 3aBUCKUT OT YacTOTbl U HANPSXXeHUs B Lenu Harpysku (cMm. pasgen 5.5.2).
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2.2 3onsauunsa y3noB npubopa
B KOHTponnepe peanvusoBaHo Tpy TUMNa U3onauuu.

Ta6nuua 2.7 — Tunbl nsonauum

Tun OnucaHue

OcHosHasg (O) MN3onauusa gns yacten o0opyaoBaHWs, HAXOAALWMXCS NOL, HanpsbkeHUEM, C LIENbHo
3aLMTbl OT NOPAXKEHMUS ANEKTPUYECKMM TOKOM. InekTpudeckas Npo4HOCTb
OCHOBHOW M3onsaumm npnbopa NnpoBepsieTcs TUNOBbIMU UCTIBITAHUSMMN:
NPUNOXEHNEM UCTbITAaTENBbHOIO NEPEMEHHOIO HaNpsPKEHUs, BENNYMHA KOTOPOro
pasnuyHa ans pasnuyHbIX Lenen npnbopa

Yeunennas (Y) OTtgenbHas cuctema U3onsauumn Ans YacTten nog HanpsbkeHneM co CTeneHbIo
3aLLUMTbl OT NOPaXEHUS SMEKTPUYECKUM TOKOM, SKBMBANEHTHON ABONHOMN N30MSLMK
cornacHo NOCT 51841-2001. OnekTpuyeckasi NPOYHOCTb YCUITEHHOW U30NALNn
npnbopa NnpoBepsaeTcs TUNOBLIMU UCTIBITAHUSMU: MPUITOXKEHNEM UCTbITATENBbHOIO
nepemeHHoro HanpshkeHus 3000 B (gencTByioLLee 3HaYeHUE) U KOHTPONEM AfUHbI
nyTemn yrevek

dyHkuMoHanbHasa (P) | M3onaums ons ncnpaesHon paboTbl 06opyaoBaHus. He obecnevmBaeT 3awmTy ot
nopakeHus ANeKTPUYECKMM TOKOM. DneKkTpruyeckas NPOYHOCTb PYHKLMOHANBHON
n3onsumm npubopa NpoBepsAeTCsa TUMOBLIMU UCMbITAHUSIMU: MPUINOXKEHNEM
ncnbiTaTenbHOro NepeMeHHoro HanpshkeHust 1000 B (gencTeytolee 3HaveHue)

CxeMmbl MPOYHOCTM raribBaHUYECKON M30MAuMM Ans pasHbiX mMoandvKauuid KOHTpornepa npvBedeHbl Ha
PUICYHKaX HIDKe.

(¢}
1000 B
| RS-485-1 ‘ | RS-485-2 | RS-232 |Ethernet1 | | Ethernet2| |Ethernet 3| DU Ethernet 4
[

[

o 0 5
1500 B —J 1500 B uss usB

device host L_\j 1000 B

L
T T T T
=10..48 B v v —

3000 B 3000 B 3000 B 3000 B

T S e o -

PucyHok 2.1 — Cxema anekTpuyeckon npoyHoctu usonsauum MNiK210-01

D

O
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PucyHok 2.2 — Cxema aneKkTpuyeckon npoyHoctu usonsauum MNikK210-02
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

(6]
1000 B

‘ RS-485-1 ‘ ‘ RS-485-2 ‘ RS-232 ‘ Ethernet 1 ‘ ‘ EthernetZ‘ ‘Ethernet 3‘ De] | Ethernet4‘
[ [ [
(0] o
1500 B 1500 B usB UsB °
device host 1000 B 100 0 B
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T 4
=10..48 B
[]15008 [~ 15008 15008 15008
(]
‘FDO1‘ ‘FDOS‘ |D09 DO16| IFDI1 ‘FDI12‘ |DI13‘ . DI24

PucyHok 2.3 — Cxema anekTpuyeckom npoyHoctu nsonsuum MNIK210-03

o
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I RS-485-1 l I RS-485-2 | RS-232 I Ethernet 1 l | Ethernet 2 l | Ethernet 3| De] | Ethernet 4 |
[ [ J
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Y Yy Yy Yy Yy Yy [¢]
3000 B L—\j3000 B L_\j 3000 B L_\j 3000 B 3000 B 3000 B 1500 B

[ o o ]
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PucyHok 2.4 — Cxema anekTpuyeckomn npo4yHoctu usonsauum MNIK210-04

WHTepdericbl USB-device, RS-232 n USB-host He mmetoT ranbBaHW4Yeckon pasBsaAsku. YTobbl nsbexarb
BbIXo4a M3 cTposi npubopa, nepeq BKNOYEHMEM 0060pydoBaHUSA cnegyeT ybeanTbCd, YTO Mogkmvaemble K
OaHHbIM MOopTaM YCTPOWCTBA MMEKOT OOWHAaKOBbIM MOTeHuuan 3a3emneHus. Ecnu HeT BO3MOXHOCTU
obecnevnTb OAMHAKOBLIN MOTEHUMAN 3a3eMrieHnsi 06opyaoBaHNs, PEKOMEHAYETCSt UCMONb30BaTh YyCTPOMCTBA
C ranbBaHU4YeCcKOW pasBA3KoM (YCTPOWCTBO ranbBaHWYECcKOW pas3Bs3kM WHTepdpenca USB, HoyTbyk c
nutaHvem ot Gatapen 1 T. n.).

2.3 YcnoBusa akcnnyartauum

Mpnbop oTBevaeT TpeboBaHMAM MO YCTONYMBOCTM K BO3LENCTBMIO MOMEX B COOTBETCTBUM C
FOCT IEC 61131-2. Mo ypoBHIO U3ny4eHns paguonomex (MomMexoamMmccum) npubop COOTBETCTBYET HOpMaM,
ycTaHoBneHHbIM Anst o6opyaosaHua knacca A no FOCT 30804.6.3.

Mpubop npegHasHaveH Ansa aKkcnnyaTauum B CNEYHOLUMX YCIIOBUSIX:
* Temnepartypa okpy>katoLlero Bo3gyxa ot MmuHyc 40 go nntoc 55 °C;

CD NPEAYNPEXOEHUE
HopmanbHas Temnepartypa akcnnyartauum (20 +5) °C

* OTHOCUTENbHAas BNaHOCTb Bo3gyxa oT 10 % Ao 95 % (npu +35 °C 6e3 kKoHAeHcaumm Bnaru);

CD NPEAYNPEXOEHWE
HopmanbHas BNaxHOCTb BO3ayxa npu akcnnyaTtaumm npubopa ot 30 % go 80 % npu 25 °C u
bonee HM3KNX TemnepaTtypax 6e3 koHaeHcauun Bnaru.

» aTMoccbepHoe gasnexue ot 84 oo 106,7 klMa;
* BbICOTa Haj ypoBHeM mopsi He 6onee 2000 wm;
* 3aKpbITble B3pbiBOHE30NacHbIE NoMeLLeHUs 6e3 arpecCrBHbIX MapoB M ra3os;

* ponyctumas cteneHb 3arpsasHerus 2 no MOCT IEC 61131-2.

Mo yCTOM4YMBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BpEMSs 3KCnyaTauum npubop cooTBETCTBYET
FOCT IEC 61131-2.

Mo yCTOMYMBOCTM K KIIMMATUYECKMM BO3LECTBUSIM BO BpeMsi 3KCnlyaTaummn npubop cooTBETCTBYET
[OCT IEC 61131-2.
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

3 YcTponcTBO 1 0COOGEHHOCTN KOHCTPYKLUMN

3.1 dyHKUMOHAaNbHbIE CXEMbI

n'" K2 1 0'0 1 'cs CBETOAUOAbI ANEMEHTbI
10} YNPABNEHUS
&z + Do[ g CTAPT
il cron
=10..48B rm[ Eth2 [ cspoc
g_: - Eth3 05¢
Duckpethbie Boixoasl DO
™n P — 3/m pene
1 _l<tome
. . 130008
«BbICTpbIE» AUCKPETHbIE TI AM3358 ARM PEXVMBb:
exoasi FDI Cortex-A8 800 MT . ggggg:m;eume NOTMNECKOrO
po 95k [T . ¥18008 : + reqepaums LWM-curhana
PEXUMBb: 256 M6aiit (DDR3) * TeHEepaLMs 3aaHHOro
- <+ OMpepernenvie NIoruyeckoro . 30008 KONIM4ECTBA UMMYNIECOB
YPOBHSA : ,
* CHETYMK BbICOKOYACTOTHBIX 512 MGaifr (NAND) 430008 \
MMMYIbCOB
* M3MEpeHMme YacToTl 64 Koaiir (MRAM) PEXUMB:
00paGoTKa ourkanos 3HKoAEpa 418008 : > MIepeKIi04EHIE JIOrNecKoro
Bpems PN COCTOSHMA
umkna 430008 00 18
\ \ y

WHTEP®ENCHI
N
Moaknioyaembie <—
ycTpoiicTBa:

410008 _ Ynpasnsiembiii
KOHTaKTHblE fiaTumki (24 B) USB Host ~ [«—— +— Ethernet 2 f KOMMYTATOP

[narukv n-p-n/p-n-p ¢ OK (24 B)

AB v ABZ 3Hkopepbl <— 410008 Ethernet 3

510008
Ethernet 4
Yachl PEAILHOTO
BpEMeHN - =

P — 415008 RS-485
ﬂ ), curHan RS-485

PucyHok 3.1 — dyHKkumoHanbHasa cxema MJ1K210-01-CS
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

MJ1IK210-02-CS CBETOAMOAb! SMEMEHT
® YIPABERHS
+ DO[ R4
o— nuTaHne cron
=10..48B Fm[ [ cepoc
S )4

Iuckpetheie Buixopsl DO

P
«BbICTPbIE» AUCKPETHbIE 3 P — 3/M perie

Bxoapl FDI
1095 kIy , ' _I1<towme
PEXUMBb: ¢ 30008
* OMPESENEeHne NOryeckoro TI AM3358 ARM PEXUMBbI:
YPOBHS . Cortex-A8 800 Mry * NEPEKIIIYEHIE OTUYECKOr0
* CHETYMK BICOKOACTOTHBIX  J : 518008 : i
MMNYNL5COB 256 Mgaiir (DDR3) . - reHepaums LUNM-curnana
* M3MEPEHUE YacTOTHI 430008 * reHepaums 3a5aHHoro
- <+ 00paboTKa CMrHasoB 3HKoZepa L KOMYECTBA MMNYNILCOB
. 512 M6aitt (NAND) 1430008 \
Auckpethbie Bxoaw DI
o300ry L1 : 15008 64 Koaitr (MRAM) . PEX1Mb:
‘T' ! < P 718008 : > - MIepeKoyeHme NIOrMYEcKoro
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KOHTaKTHblE iaTumku (24 B) USB Host ~ [«—— +— Ethernet 2 KOMMYTATOP
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AB 1 ABZ 3HKkopepbl (Tonbko ans FDI) <— Ethernet 3
410008
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BpEMEHM RS2
P — 415008 RS-485
ﬂ)) curHan RS-485

PucyHok 3.2 — ®dyHKumoHanbHasa cxema MJ1K210-02-CS
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

NnJK210-03-CS CBETOAMOAI SNIEMEHTbI
o YNPABJIEHUS
FDO [ >
@ + © CTAPT
cTon

=10...48B 1 - FDI[ [ csroc
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& —————J8—1_muraive_ | o

«BbICTpbIE» ANCKPETHbIe

(" «BbICTPbIE» AMCKPETHbIE suixopsl FDO

exonpl FDI !N K — TDaH3UCTOPHBIA K104
EXVIM po 95 xru [1I1 _;L\_ T g0 100 ki
P : 4 \
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* CHETYMK BLICOKOYACTOTHBIX H ?gg;gg::; WMM-Garwana
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] T T aNiy
I.JE)KVIMbI: Bpems (AN 10 300 Iy
yggsﬁgneuue JOTMYECKOr0 umMKna PEXVMBI:
v + NepeKIoYEHME NIOTUYECKOro
COCTORHYS

WMHTEP®ENCHI
— Moawnioyaembie USB Device ~ |~—— Ethernet 1
ycTpoucTea: 410008 Ynpasnsembiii
KOHTaKTHbIE Aatuvkm (24 B) USBHost  [— — j KOMMYTaTop

paruukm n-p-n/p-n-p ¢ OK (24 B)

AB 1 ABZ 3Hkogepb! (Tonbko ans FDI) <— 710008 Ethernet 3
510008
/ Ethernet 4
4achl peanbHoro 4>_RS-232
BpemMeHun

- oo 1115,003 RS-485
)) curHan RS-485

PucyHok 3.3 — dyHKumoHanbHasa cxema MJ1K210-03-CS
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

( «BbICTpbIE» ANCKPETHbIE
Bxoapl FDI

10 95 kly L

PEXUMBb:

- < OMPEENEeHne NOryeckoro
YPOBHS!

* CHETYNK BHICOKOYACTOTHBX ¢
MMNYNILCOB

* U3MepeHue YacToTbl
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M
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0.5
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tP.AL
Moaknioyaembie
ycTpoicTBa:

KOHTaKTHbIE fiaTuuku (24 B)
narymuku n-p-n/p-n-p ¢ OK (24 B)
AB 1 ABZ 3Hkogepbl

NNK210-04-CS

0CHOBHOE
| nnuTaHne

CBETOAWOAbI
Q
Do [ g
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FDI Eth2
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QNIEMEHTHI
YNPABNEHUS
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m])> 4

515008
f—
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Iuckpetheie Buixopsl DO
™7n P — 3/m pene

TI AM3358 ARM
Cortex-A8 800 MI'y

256 M6aiit (DDR3)

512 Moaiit (NAND)

64 K6aiiT (MRAM)

1 _I1l<iome
430008 e PEXVMbI:
N * MepeKsTIoYeHHE JIOrYECKOro
%£1800B : COCTOSHYS
- reHepaums LUNM-curnana
oo * TeHepaLsl 3aJ1aHHOro
430008 <
D05 KONMYECTBA MMMYNbCOB
430008 .
— :
DO 8 PEXVMBb:
418008 >+ NIEPEKIIIOYEHNE NOrMYECKOro
COCTOSHMS

D09

3mc

USB Device | <+—
USB Host ~ |[*——
!

4aCbl PEAILHOTO
BPEMEHN

3BYKOBOW

Q)

CurHan

410008
+——

710008

410008

30008 .
4 DO 12

MHTEPOENCHI

Ynpaensembiit
KOMMyTaTop
Ethernet 3

515008

Ethernet 4

RS-485

RS-485

PucyHok 3.4 — dyHKumoHanbHasa cxema MJ1K210-04-CS
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

3.2 KoHcTpyKunsa

KoHTponnep BbiNyCcKaeTcs B KOHCTPYKTMBHOM MCMoONHeHUn nsi kpennenusa Ha DIN-perike (35 mMm) unm Ha

CTeHe.

10

12

1"

PucyHok 3.5 — BHewHun Bug

Tabnuua 3.1 — OnncaHune 3NeMeHTOB KOHCTPYKL U

Ne HauvmeHoBaHue OnucaHue
1 | Mopt 1, MopT 2 (24 B) OCHOBHOW 1 pe3epBHbLIN MOPThI NUTaHKs (CM. pasagen 5.2)
MopTbl Ethernet 100 Base-T gns nogkntoyeHus
2 | Ethernet (Pasbem RJ45) KOHTpOSIiepa K NnokarbHbIM CeTAM, nepegadn AaHHbIX U
nporpammunpoBanusd (cm. pasgen 5.9)
. ; [MopT ANs HACTPOWMKKM KOHTPOSNepa, 3arpy3ku NMPOEKTOB U
3 | USB Device (Pasbem micro USB) otnaakm MO (cu. paanen 5.10)
) MocnenoBaTenbHbIM MHTEPdENC ANA NOAKITHOYEHUS
4 |RS-232 (Pasbem RJ45) yCTpONCTB (CM. pasgen 5.8)
MopT Ans noakntodeHns nalw-HakonuTenen (ansa paboThbl
5 |USB Host (Pasbem USB type A) C apxvMBamu, UMnopTa annos, 3arpy3ku NpoekToB) (CM.
pasgen 3.4)
6 | ChemHbie KNeMMHbIE KONOaKM [na nogknioveHnsa 4aTYMKOB, MCMONHUTENbHBIX
A MexaHu3moB 1 nHtepdencos RS-485 (cm. pasgen 5.3)
7 |SD Cnot ansa nogkntoveHus SD-kapTbl (cM. pasgen 3.5)
8 CeeTognogHble NHAMKATOPbl COCTOSHMSA | MHaMKauusa cocTosiHuA KoHTponnepa (cMm. pasgen 3.3):
KOHTponnepa MuTtaHue o, Pabota ®, batapes
9 CeeToamogHble MHAMKaTopbl cocTosHMs | Havkauuwsa nepegaymn aaHHbIX no nHTepdency Ethernet
noptos Ethernet
FDI — GbICTpble AUCKPETHbIE BXOAb!
C DI — guckpeTHble Bxoapl
10 BETOAVIOAHBIE MHANKATOPL! COCTOAHNA | ey ObICTPble OUCKPETHbIE BbIXOAbI
BXOLOB M BbIXOAOB
DO — guckpeTHble BbIXOAbI
Al — aHanoroBble Bxobl
11 | CBETOAMOAHLIV MHOANKATOP MuaukaTtop coctosiHust SD-kapThl
12 |3awenka Bawenka ang kpenneHus Ha DIN-periky
13 | Tymbnep CTAPT/CTOIN [BYyXNO3MLMOHHbIV NepekntovaTens (CM. pasgen 3.6)
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

MpopgomkeHue Tabnuubl 3.1

Ne HanmeHoBaHue OnucaHue
Heobxoguma aons nepesarpysku KOHTponnepa.

14 | KHonka CBEPOC OnutenbHoe HaxaTne (He MeHee 3 ceKyHA) Ha 3Ty KHOMKY
aHanorM4yHo BbIKITHOYEHNIO U BKITOYEHWUIO NMUTaHNUS
BbinonHaeT cneaytowme yHKUUK:

15 |CepBucHas kHorka * JUCKPETHBIN BXOA;

 0bHoBMeHne BcTpoeHHoro MO.
16 |bBartapes CR2032 Bartapes yacoB peanbHOro BpemeHu (cMm. pasgen 3.8)

3.3 NHpukauun

Tabnuua 3.2 — OnucaHue UHAMKaLUN

CocTtosiHne

WHpukaTop WHAMKaTOpa

OnucaHune

CeeTuTtcs 3eneHbIM

MogaHo nuTaHue Ha nNopT 1, KOHTponnep
3arpysurcs

MuTaHue O (3eneHbin/

KpacHbIN) CeTuTCH KpacHbIM

OtcytcTtByeT nutaHue nopta 1/ 3anyck Ha4anbHOro
3arpysduvka

He cBetutcsa

[MnTaHne BbIKNIOYEHO

Mwraet

MoeT 3arpyska nonb3oBaTenbCKol Nporpammbl

PaGota < (3eneHbii) Ceetutea

Monb3oBaTenbckas NnporpammMa 3arpyaurach U
3anyctuniacb

He cBetutcs

Monb3oBaTenbckasi nporpamMmma He paboTaer,
OCTaHOBJIEHA UNW HE 3arpyxeHa

CBeTunTCA 3eneHbIM

BaTapeﬂ 4acoB pealJibHOIro BpeMeHu 3apsaxeHa

batapesa =
(3eneHbIvi/kpacHbIN)

Mwuraet KpacCHbIM

PeKOMeHD,yeTCFl 3aMEHNTb 6aTape+o vyacoB
peanbHOro BpemMeHun

CeTuTCH KpacHbIM

BaTapes 4yacoB peanbHOro BpeMeHM NofHOCTLH0
paspskeHa

He cBetutcs

Kabernb He nogknoyeH

Eth 1-4 (3eneHbin) CeeTutcs

Kabenb noakntoyeH, cBsi3b yCTaHOBI1€Ha, obmeH
OaHHbIMW OTCYTCTBYET

Mwraet

O6MeH AaHHbIMK

MHaukaTopbl COCTOSAHUSA He ceeTtutcs

Bxopn BbIknto4eH

aunckpeTHblx Bxogos FDI, DI

(3eneHbiit) Ceetutcs

Bxopn BkntoyeH

He cBetutcs

Bbixopg BbIKO4YEH

NHau KaTopbl COCTOAHUA

AncKpeTHbIX Bbixogos FDO, CBeTnTCA 3eneHsim

Bbixopa Bknto4veH

Csetutcs OpaHXeBbiM

I'Ieperpyska MO TOKY UM KOPOTKOE 3amMmblkaHne™

DO (3eneHblii/opaHxeBbin/

KpacHbIi) CeTuTCH KpacHbIM

OTtcyTcTBYET NUTaHWE uUnu asapus (HEMCNpaBHOCTb
Bbixoaa)*

CBeTuTCcA 3eneHbim

M3mepeHue ycneLHo

WHaukaTopbl COCTOSHUS He ceetutcs

Bxopa BblkntoyeH

aHanoroBbIx Bxogos Al

(3eneHbli/opaHxeBbin/ BpeMs

He cBeTuTCS KOpPOTKOE

M3mepeHune Ha Bxoae

KpacHbIi)

CeeTntcH opaHXeBbIM

Hekputnuyeckas owmnbka™™

Csetutce KpacCHbIM

Kputnyeckas owmnbka*™*

MHgukatop coctosiHus SD-

KapTbl (OpaHXeBbli1) Muraet

YUteHune/3anncb gaHHbIX

|I| NMPUMEYAHUE
* Tonbko gns MJIK210-03, cm. Tabnuuy 5.10.

** Cm. Tabnuuy 3.3.

Tabnuua 3.3 — UHankaumua owmboK aHanoroBbIX BXO4OB

Owubka WHaukauus
3HaueHne 3aBeJOMO HEBEPHO OpaHxeBbii
[aHHble He roToBbI* OpaHxeBbli
Benuvka/mana temnepatypa cBo6oaHbIX KOHLOB TT1 OpaHxeBbl
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

MpogomkeHue Tabnuubl 3.3

Ownbka Nuavkaumusa
M3mepeHHoe 3HaueHne CnuLLIKoM Bernmko/marno OpaHxeBbii
KopoTkoe 3amblkaHune gardmka KpacHbin
OOGpbIB gaTumka** KpacHblIii
OtcyTctBue cesau ¢ AL KpacHbii
HekoppeKTHbIN KanmbpoBOYHbIN KO3 ULIMEHT OpaHxeBbi

II' NMPUMEYYAHUE
* HeobxogmmMo oxaatbes pesyrnsTaToB NepPBOro M3MepPEHUs nNocne BKYeHnst npubopa.

** Kpome yHNULMPOBaHHbBIX CUTHANoB NOCTOSIHHOMO TOKa.

3.4 USB Host

Ha nuueson yactu npubopa pacnonoxeH uHtepdenc USB Host ans nogknioveHnss yCcTponcTBa XpaHeHus
nHpopmaumm USB Mass Storage Device (MSD/FTDI), USB HUB wnnn USB HID yctpowncts (knaesumaTtypa,
MbILLb).

MakcumanbHbin TOK NOTpebneHnss NoAKMYaemMoro YCTPOWCTBA oOrpaHuveH 3HadeHnem 500 MA. Tlpwu
HeobXOAMMOCTU NOAKMIYEHNA YCTpoOMCTBaA C OoMblIMM 3HA4YeHMeM Toka noTpebneHuss Heobxoammo
ucnons3oatbca USB HUB ¢ gononHuTeneHbIM NMTaHNEM.

A BHUMAHUE

Ecnn USB nopt He ncnonb3yeTcsi, Heo0X0aMMO 3aKpbITh €ro 3arfyLUKOn, NOCTaBNsieMO B KOMMIEKTE.
Bo Bpemsa pabotbl ¢ uHTepdhericom USB Host Heobxoanmo yunTbiBaTh criegytoline 0Cob6eHHOCTH:

* USB Host nmeeT yHKUMIO 3aLmThl OT NEPErPY3KM 1 KOPOTKOrO 3aMblkaHus. CpabaTbiBaHWe 3aLUmThI
NPUBOAMT K BbIKIHOYEHMIO NuTaHua Ha USB Host ¢ nocneayowmummn neprognyecknmm nonbiTkamm
BOCCTaHOBMNEHNS NUTaHWUS,;

* NS NePEenpoLLNBKU, apX1BaLMUn 1 3arpy3Kkun NoMb30BaTENbLCKOro NPOeKTa HeobXo0AMMO NCMONb30BaTh
USB MSD c dannosowi cuctemont FAT16 nnun FAT32.

[lns Ge3onacHoro M3BrIeYEHUst HAKOMUTENS Crieayer:
1. 3aBepLwmnTb BCe Npoueaypbl 3anucu.

2. loxpgaTbCsa NpekpaLLeHnss akTMBHOCTW Ha HakonuTene (MHOUKaTop Ha HaKonuTene AOMMKEH NOracHyTb)
UNn BbbKAATb HE MeHee 3 CEeKyHA.

3. /A3Bneyb HakonuTensb.

f BHMMAHUE
Mepepn n3snevyeHnem ycTponcTea creayeT pa3sMOHTMPOBATh €ro ¢ NOMOLLbIO TapreT-charina B
CODESYS (ysen Drives, kaHan USB Unmount).

2 BHUMAHUE
HecobnogeHne pekomeHgaumin no 6e3onacHoOMy U3BMEYEHNIO HAKOMMUTENEN MOXET NPUBECTU K
notepe OaHHbIX.

3.5SD card

Ha nuuesor 4actn npubopa noa LeHTpanbHOM KPbILWKON pacnonoxeH crot SD Ana nogknioveHus KapTbl
namsatn MicroSD.
Bo Bpemsa pabotbl co cnotom SD cnefyet yunTbiBaTh criegytoline 0Cob6eHHOCTU:

* NS NepenpoLLNBKU, apX1BaLMUn 1 3arpy3Kkn Norb30BaTENbLCKOro NPoekTa HeobXoAMMO NCMONb30BaTh
kapTy MicroSD c dparnoson cuctremon FAT16 unn FAT32.
* nuTepderic SD nogaepxmBaeT kapTbl namaTn MicroSD ctaHgapTtoB SD, SDHC n SDXC;

NPUMEYAHUE
|I| MakcumanbsHas eMKOCTb onpefenseTcs TMnoM ucnonssyemon kaptbl: 4 I'b (microSD), 32 T'b
(microSDHC) 1 512 I'b (microSDXC).
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

* €CIV KapTa yCTaHOBMEHa B pa3beM HEMPABUITbHO, TO AaHHbIE HA KapTe 1 CnoT Ha Npubope MoryT ObITb
NoBpeXaeHbl.
[ns 6e3onacHoro nseneyvennsa MicroSD cnegyer:
1. 3aBepLumMTb BCE Npoueaypbl 3anmcu.

2. loxpgaTbCsa 3aBepLUEHNs akTUBHOCTY Ha Hakonutene (MHgukaTop coctosiHusa SD kapTel nepecTtaHeT
mMuraTb).

3. V13Bneyb kapTy namsTu.

2 BHUMAHME
Mepen n3BneveHnem kapTbl NaMsATK creayeT pa3sMOHTUPOBATL €€ C MOMOLLbIO TapreT-caina B
CODESYS (ysen Drives, kaHan MMC Unmount).

f BHUMAHUE
Pa3moHTMpoBaHUe KapTbl NaMaATM B MOMEHT aKTUBHbIX Onepauuii C HE MOXET NMPUBECTU K NoTepe
[AaHHbIX U BbIBECTU KapTy U3 CTPOSI.

BHUMAHUE
A HekoTopoe Bpemsi nocre BbIKMoYeHWs! MMTaHusl nprbop 3aBepLuaeT onepauum ¢ KapTon.

3.6 Tym6nep CTAPT / CTOIN

Moa ueHTpanbHOWM KPbILIKOW KOHTpoMnepa HaxoauTca ABYXMNO3ULMOHHLIN nepekntoyatens CTAPT / CTOIN.
MpuHUMN paboTkl Tymbriepa NnpeacTaBreH Ha pucyHke 3.6.

[ MOMEHT BKIIOYEHUSI NUTaHUS ]

Monoxexue Tymbnepa

Hakonutenb
USB/SD

C N0Nb30BaTENbCKUM

MPOEKTOM™

Hanunuve
NoNb30BATENLCKOTO
npoekTa

OTK/TIOYEH NOAKIIOYEH

npoekTa MnoNb30BaTeNbCKOr0 NpoeKTa He 3anyLleH NoNb30BATENLCKOTO NPOEeKTa

3anyck nonb30BaTeNbCKOro [ OxupaHue 3arpysku J { [Monb30BaTenbCKuit npoeKT] OGHoBrIeHe 1 3anyck
i

Mpubop nocTyneH ans
3arpysku U OOHOBMEHMS
MOL30BATENLCKOMO MPUIOXEH!US [

yepe3 CODESYS.
3anyck BO3MOXeH TO/bKO nochne
nepesarpysku KOHTponnepa**

Monoxenne Tymbnepa
CYMTHIBAETCA B NPOrpamMme
no/1b30BaTeNs

CYMTbIBAETCA B NMporpamme

Monoxenne Tymbnepa
n0/1b30BaTENS

PucyHok 3.6 — NMpuHuun paboTtbl TYyMbnepa

NMPUMEYAHUE
* CM. pa3nen 6.6

** Mepesarpy3nTb KOHTPOMNEP MOXHO ANUTENbHbLIM (HE MEHEE TPeX CeKyH[) HaxxaTueM Ha KHOMKY
CBPOC unu BbIKIIOYEHNEM U BKITIOYEHUEM NMUTAHUS.
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

NMPUMEYAHUE
m Bo BpeMs paboTbl nonb3oBarensckor nporpammel Tymbrniep CTAPT / CTOIN MoXeT ncnonb3oBaThes
KaK OMCKpeTHbIN Bxopg (cm. OnucaHue TapreT-caiinos).

3.7 CepBucHasn KHonmnka

Ha nepegHen naHenu nog KpblWKOW HaxoguTca CepBUCHasA KHOMKa, KOTOpasl BbIMOMHSAET criegylolime
YHKUMM:
* ANCKPETHbIN BXoA (cM. OnucaHue Tapret-channos);

» 0OHoBNeHne BcTpoeHHoro MO (cm. pasgen ).

3.8 barapes

B npubope ncnonb3yetca cmeHHasi 6atapea tuna CR2032. batapes npegHasHadeHa ANs NMMTaHUSA 4acoB
peanbHOro BpeMeHM.

Ecnu 3apsig 6atapeun onyckaetca Huxe 1,2 B, To nHgukatop paspsiga 6arapen (cesetognon G Ha nuuesomn
CTOpPOHe npubopa) muraeT. MOCTOSAHHOE CBEYEHWE MHOMKATOpa CUrHaNmM3MpyeT O HeOBGXOAMMOCTU 3aMeHbI
batapew.
EI NMPUMEYAHUE

PekomeHayemoe Bpemsi 3aMeHbl 6aTapemn He Bornee 1 MuHyThI. Ecnin 6aTapes GygeT oTcyTcTBOBaTh
fonee gonroe BpeMs, Cnegyet BBECTU KOPPEKTHOE 3HAYEHNE BPEMEHW UITN CUHXPOHM3MPOBATb Yachl
KoHTponnepa ¢ NTP-cepsepom.

[ata n Bpems HacTpausatotca B Web-koHdurypatope (ctpaHvua Bpems rnasHoro meHto Cuctema)
unu B yane CODESYS and pabotbl ¢ cuctemHbiM BpemeHem (cM. OnmcaHue TapreT-annos).

[nsa 3ameHbl 6aTapeun cnegyert:
1. OTKMOYMTB NUTaHKe Npubopa 1 NOAKIHYEHHbIX K HEMY YCTPOWCTB.
2. [NogHATb LeHTpanbHYyo KPbILKY Ha nepeaHern naHenu KoHTponsepa.
3. C noMoLL b0 U30NMPOBAHHOTO MHCTPYMEHTa M3BMNeYb pa3paamnBLLytocs baTapeto, kak nokasaHo Ha

pucyHke 3.7.

~

PucyHok 3.7 — U3Bne4yeHune 6aTapen

CD NPEAYNPEXOEHUE

BaxHo PacnonoXmTb NHCTPYMEHT B BerHeIZ 4acTu KpenneHuna 6aTape|/|, 4YTOObI HE NOrHyTb
HWXHWIA KOHTaKTHbIA 3f1IEMEHT BO BpeM4A n3Brie4eHnsA 6aTapeM.

4. BctaButb HOBYIO HaTapeto nog yrrom, kak nokasaHo Ha pucyHke 3.8 (cTpernka 1). BaxHo nonactb B
OTCeK, He MOrHyB KOHTaKTHbIN 3fieMeHT (BblAeneH 3enéHoiM). 3atem HagasuTe Ha 6aTapeto (cTpernka
2) 4O XapaKTepHOro Lemnyka.
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PucyHok 3.8 — YcTaHOBKa HoBoM 6aTtapeun

A BHUMAHUE

Cnepnyet ucnonb3osatb 6atapeto Tonbko Trna CR2032.

Bo Bpems ycTtaHoBKkM GaTapewn cneqyet cobntogatbh NOnspHOCTb (CM. FPaBMPOBKY Haf pa3bEeMOM Anis
Oatapen).

3.9 BcTpoeHHbIM NCTOYHUK 3BYKOBOIO CUrHana

KoHTponnep ocHawéH ManomoLLHbIM 3BYKOBbIM u3ny4aTternem. Bo Bpems paboTbl nonb3oBaTenbCKoM
nporpaMmbl  3BYKOBOW  u3nydatenb  MOXET  WCMONb30BaTbCA  KaK  OUCKPETHbIM  Bbixod — (CM.
OnucaHne TapreT-channoB). Manydatenb MOXeT OblTb WCMONb30BaH, HanpuMmep, ANsi aBapUHON
CUrHanM3aumy unu Bo BpeMSs OTNagky nporpammel. HactoTa M rpOMKOCTb 3BYKOBOIO cuUrHana (ouMKCUpoBaHbI 1
He noanexart U3MEHEHNIO.

3.10 Yacbl peanbHOro BpemeHu

Mpnbop ocHalleH BCTPOEHHbIMU Yacamn peanbHoro BpemeHn (RTC). MICTOYHMKOM NUTaHMSA YacoB SIBMSIETCA
GaTapesi. QHePrnM MOMHOCTLIO 3apshkeHHOW GaTapen xBaTaeT Ha HenpepbiBHYI paboTy 4YacoB pearnbHOro
BpeEMeHN B TeveHue 5 net. B crnyyae akcnnyaTtauum KOHTponsepa npu Temneparype Ha rpaHuuax paboyero
AnanasoHa Bpemsi paboTbl YacoB cokpaLlaeTcs.

B cnyyae Heob6XxoAMMOCTM MOXHO CUHXPOHM3MPOBATbL Yacbl KOHTpornepa c yadaneHHbiMm NTP cepBepom.
Takke KOHTpomfep MOXET BbiCTynaTtb B kadectBe NTP cepBepa Ans yCTPOWCTB, NOAKITOYEHHBIX K HEMY MO
uHTepdency Ethernet.
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4 MoHTax

4 MoHTax

c BHUMAHUE
Bo Bpems MoHTaxa npubopa cneayet yunTbiBaTb Mepbl 6e3o0nacHoOCTy.

Mpnbop npegHasHayeH AN MOHTaxa B LuKady anektpoobopypoBaHus Ha DIN-peiky mnm BHYTPEHHIO
cTeHky wkadpa. KoHcTpykumsa wkada gormkHa 3awmwartb npubop OT nornagaHvs B HEro Bharu, rpsisn u
NMOCTOPOHHUX NPEOMETOB.

[ns ycTaHoBKM NprbGopa crnenyer:

1. MoaroToBUTL MECTO AN YCTAaHOBKM Ha CTEHKe LwKada
unu DIN-pelike B COOTBETCTBMU C rabapUTHbIMMK
pasmepamu (CM. pUCyHok 4.3).

NMPUMEYAHUE

|I| Bo Bpemsi MOHTaxa TpebyeTcsa Hanmume
cBobOAHOro NpocTpaHcTBa (0kono 5 cm) Hag
KOHTPOINEePOM M Nog HUM.

Ooooooooooooooooooooo L
[=}

i

Oooooooooooooooooooo r

2. 3akpenuTb npubop Ha DIN-pelike nnm Ha BepTUKanbHOM

NOBEPXHOCTU NP NOMOLLN BUHTOB. MoHTa)Hble
pasmepbl yKa3aHbl Ha pucyHke 4.4.
| — \/

PucyHok 4.1 — BepHasa yctaHOBKa

KOHTponnepa
—
[
[m]
|| coooooooociooooooogh L
i
ooo oo
[ coooooooogfoonooooocy g
c =
L

PucyHok 4.2 — HeBepHas ycTaHOBKa KOHTponnepa
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4 MoHTax
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3,5 Mm 97 MM

2 0TB.

PucyHok 4.4 — MoHTaxHble pa3mepbl

Onsa nemoHTaxa npnbopa c DIN-periku cnenyer:
1. B NpoyLUNHY 3aLLenkyu BCTaBUTb OCTPUE OTBEPTKN.
2. OTxaTb 3aLlernky no crpenke 1.
3. OtBecTtu koHTponnep ot DIN-peliku no cTpenke 2.

% 0

0

—a——

PucyHok 4.5 — [lemoHTax npnbopa ¢ DIN-peiikn
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

Onsa o6GecneyeHuss HageXHOCTU JMNEKTPUYECKUX COoedMHEHMI peKkoMeHOyeTcs WCnonb3oBaTb MedHble
MHOTOXUnbHble kabenu. KoHubl kabenel cnegyeT 3a4ucTUTb U 3anmyauTb UMM UCMONb30BaTh KabernbHble
HaKoHe4HVKK. XKunbl kabenei crnedyeT 3auumilaTh Tak, YTOObl UX OTONIEHHbIE KOHLbI MOCre MOAKIOYEeHUs K
npubopy He BbICTyNanu 3a npenensl kneMmMHuka. CeveHue xun kabener 4omkHo 6biTb He Gonee 0,75 MM2.

Ob6wme TpeboBaHUS K IMHUAM COEANHEHWUN:

* BO BpeMs NpoKagku kabenen cnegyet BblAENUTb NIMHUKN CBA3U, COEANHSIOLLME NpUbop ¢ AaT4YNKOM, B
CaMOCTOSITENBHYIO Tpaccy (M HECKONBbKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHO OT CUNOBBIX
kabenen, a Takke OT kabenen, co3narLLMX BbICOKOYACTOTHbLIE Y UMMYNbCHBIE NOMEXM;

* 0N 3aWUTLI BXOAO0B Npubopa OT BNUAHMS NMPOMbILLIMEHHBIX 3NEKTPOMAarHUTHbLIX MOMEX NUHUM CBA3M
npubopa ¢ AaT4MKOM criegyeT aKpaHMpoBaThb. B kayecTBe aKpaHOB MOTYT ObITb UCMONb30BaHbI Kak
cneumarnbHble kKabenu ¢ aKpaHUPYHOLLMMW ONeTKaMu, Tak 1 3a3eMieHHbIe cTalnbHble TpyObl
noaxoAsLLEero anametpa. dkpaHbl kabene ¢ akpaHUPYOLLMMI ONreTkaMu CrieqyeT NOAKMIYNTE K
KOHTaKTy pyHKLMOHanbHoro 3asemnenus (FE) B wute ynpaeneHus;

* MnbTPLI CETEBBLIX MOMEX CeayeT yCTaHaBNMBaTb B NMNHUSX NUTaHMS NprMbopa;

* Mckporacsime uneTpbl criegyeT yCTaHaBNMBaTh B IMHMAX KOMMYTaLUmM CUITOBOro 060pyL0BaHUS.
MoHTupysi cuctemy, B KoTopon pabotaet npmbop, cneayeT yunTbiBaTh NpaBuna opraHnsaumm apekTMBHOro
3a3emrieHus:

* BCe 3asemMndowimne nMHnun cnegyet npoknaabiBaTb NO CXemMme «3se3fga» C obecneveHuem Xopotulero
KOHTaKTa C 3a3eMIiA€MbIM 31IEMEHTOM;

* BCe 3a3eMrisione Lenun AormkHbl ObITb BbINOMHEHDI npoeogamum HanbOonbLLEro CeYeHus;

* 3anpeLlaeTca 00beanHATL Knemmy npubopa ¢ mapkuposkon SS1 / SS2 n 3azemnstoLme NMHUK.

5.2 NMNopgknroyeHne NUTaHUA

B koHTponnepe OOCTYNHO ABa NopTa ANng NOAKM0YEeHNA UCTOYHUKOB NuTaHms 24 B:

* [TopT 1 — OCHOBHOE NUTaHKe.

* [opT 2 — pe3epBHOE NUTaHKE.
lMepexon Ha pesepBHOE nNUTaHWE MPOUCXOAUT, €CNU HanpsikeHue Ha OCHOBHOM MeHee 9 B. [lpwu
BOCCTaHOBNEHNN paboToCnOCOBHOCTM OCHOBHOMO UCTOYHMKA MUTaHWUS KOHTpomnnep neperaer Ha paboty ot

Hero aBTomMaTtn4ecku.

NMPUMEYAHUE
m PekomeHayeTcs NIPUMEHSATb UCTOMHUK NMUTaHNS C TOKOM Harpysku He 6onee 8 A.

C BHUMAHUE
OnuHa kabens nuTaHus He AormkHa npeBbiwaTb 30 M.

El NMPUMEYAHUE
NHdbopmauns 06 akTMBHOM UCTOYHMKE NUTAHUS JOCTYMNHA B NOSIb30BaTENBCKOM MPUIOXEHUN U MOXKET
ObITb UCNONb30BaHa 4151 KOHTPONA aBapUHbIX cuTyauun (cM. OnucaHue TapreT-gannos).
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5 MopgkntoyeHne

0B 24B 0B 24B

g —1
o
=}
3
+I\J

L I

PucyHok 5.1 — HazaHayeHue KOHTaKTOB NUTaHUA

5.3 Ha3zHauyeHMe KOHTaKTOB KINeMMHMKa

DO1A —(TH—— = DO5B
DO1B @_/ N () DO5A
“;3 - | DO2A —(5) : MG DO6B
5 §|DO2B O+ M@ DOBA
g 2 |DO3A—(5) . () DO7B
5 “|posB O ME DO7A
DO4A —(7) | G DO8B
DO4B O =4 M) DO8A
NC_1(5) MG DO9B
SS1 @_ N\ @ DO9A
i FOL__ L5 2O DO10B
— — FDI2 ® (%) DO10A | 1
FDI3 ® G DO11B | @ &
FDI4 %D
(9 @) DO11A | ¥ 8
3 FDI5 DO12B | & =
: DB @) ® 2 :
5 FDI6 @ AN @ DO12A @
8z e ) @®) DO13B
% Fbig (® 1) DO13A
g EDI9 @) DO14B
a FDI10 o N\ (73) DO14A
2 FDI11 ~ °
A S G (o) DO15B
L~ {FDI12 ® G DO15A
—/
SS1 @ ,_@ DO16B
SS1 || N\ (52)
@ (x2) DO16A
Al @ ,_@ DO17B
A2 @ () DO18B
RS-485-2 | B2 —@ AN —@ DO18A
PucyHok 5.2 — HazHauyeHue KOHTaKTOB KnemMmMHuKa (moaudukaums 01)
Tabnuua 5.1 — HasaHauyeHWe KOHTaAKTOB KleMMHUKa (Mogudmkauus 01)
HanmeHoBaHue Ha3HayeHune
FDI1 —FDI12 BbICTpble AUCKpPEeTHbIE BXOAbI

SS1

O6LLMe TOYKN BXOOOB

DO1A, DO1B - DO18A, DO18B

,D,VICerTHbIe BbIXOAdbl TUMa pene

A1,B1-A2, B2

Knemmbl ons nogkntodeHus no nHrepgency RS-485 (oBa nopra)

NC (Not connected)

HeT nogkntovenms

He ponyckaetcst nogkntodeHre npoeogos kK koHTakTam NC (Not connected)

CD ‘I'IPEJ]YI'IPE)KD,EHI/IE

30



5 MopgkntoyeHne

DO1A —@ DO5A
DO1B o ' (30 DO5B
Q
3 - D02A—@ @ DO6A
5 g |Do28 @—'\ / ©) DO6B
g 3| Do3A—(5) \ 16 DO7A
s @ | L N\
5 |DO3B (o) () DO7B =
DO4A —((7) N 16 DOB8A w S
L () g =
DO4B Oim O DO8B < B
NC__{(5) Iz O) DO9B B
SS1 o= g G DO9,10A 5
q}* FDIL_ 135 HE) DO10B
|~ {FDI2 ©) J () DO11B
s ©) H® DO11,12A
FDI4 (9 - ®) DO12B
% FDIs__ 15 o~ NC
5 FDI6 @ @ DI13 +{|;
g5 . EDI7 ® @ DI14 ]
08— @) oits
% o FDI9 @ DI16
o
e FDI10 @ DI17 - 3
2 S0]k k) @) DI18 X3
o FDI12 . 5 Q
L/ @ DI19 . T T
SS1 @ © DI20 ) %
o @F— o
Al 2 5 DI22
RS-485-1 B1 O @ O DI23
A2 @ @ DI24 |
RS-485-2 | B2 L — @ | @ SS2
PucyHok 5.3 — HazHauyeHue KOHTaKTOB KnemMmMHuKa (moandukauus 02)
Tabnuua 5.2 — HazaHauyeHue KOHTaKTOB KlleMMHUKa (Moaudukauus 02)
HanmeHoBaHue HasHa4yeHue
FDI1 —FDI12 BbICTpble ANCKpPETHbIE BXOAbI
SS1 O6wwme Tovkn Bxogos FDI1 — FDI12
DI13-DI24 [uvckpeTHble BXoabl
SS2 O6wwe To4km Bxogos DI13 — DI24
DO1A, DO1B — DO12A, DO12B | [OunCKpeTHble Bbixoabl TUNa pene
A1,B1-A2,B2 Knemmbl ons nogkntodeHus no nHrepgency RS-485 (gea nopra)
NC (Not connected) HeT nogkntoveHus

@ ‘I‘IPEHYI‘IPE)K,U,EHVIE

He ponyckaetcs nogkntodeHme npoeoaos kK koHTaktam NC (Not connected)
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5 MopgkntoyeHne

R FDO1 || ) u2-
— 1 FDO2 © 6 ®© ) U2-
3 FDOS | @ ~ DO9 R
o N FDO4 DO10
S 3 . 7005 [~ & DOT1 _o
g 8 FDO6 ®@ @ DO12 . _-||¢ g 2
o3 _FDO7 | B ® DO13 : g9
E .'l' FDO8 5 DO14 Sz
3 — U1+ ) DO15
. '_-|I+ u1 @ O @ O DO16 R
- 10— 38 1
sS1_ |~ | U2-
- FDI1_ [ ® & ® U2-
Ll FOR2 |5 - U2+
FDI3 @ @ lSJé-2
FDI4 -
2 Pl oo
- (]
R EEEST N i
=
;}% FDI9 @ @ DI17 . o ]gs?
<3 FDI10 @ ® DI18 . 5 S
g FDI11 DI19 g
L FDI12 @ DI20 ) oz
— SS1 & o @ @ DI21
A1 DI22
RS-485-1 B1 @ @ DI23
A2 ® DI24
Rs-485-2 | —>—{&) ) — v |
— —&)

PucyHok 5.4 — HasHayeHue KOHTaKTOB KneMMHUuKa (Mogudumkaums 03)

Tabnuua 5.3 — HasHayeHMe KOHTAaKTOB KneMMHUuKa (moaudmkaums 03)

HaumeHoBaHue HasHauyeHue

FDI1 —FDI12 BbICTpble ANCKpPETHbIE BXOAbI
SS1 O6wwme Touku Bxogos FDI1 — FDI12
DI13-DI24 [unckpeTHble BXoabl
SS2 O6wme Toukmn Bxogos DI13 — DI24
FDO1-FDO8 BbICTpble ANCKPETHBIE BLIXOAbI TUMNA TPaH3UCTOPHbBIN KIHOY
DO9 -DO16 [unckpeTHble BbIXOAbl TUMA TPAH3UCTOPHbIN KoY
A1,B1-A2, B2 Knemmbl ons nogkntodeHns no nHrepgency RS-485 (oBa nopra)
U1+, U1- HanpsikeHne nutanHmsa Boixogos FDO1 — FDO8
U2+, U2- HanpsikeHne nutaHms Bbixogos DO9 — DO16

NPEQYNPEXOEHUE

)

Knemmbl HanpsaXXeHna nntaHna BbIXoaoB o0beanHeHbI BHYTpU an6opa no rpynnam.

32



5 MopgkntoyeHne

DO1A _®. — — DO5A
_—\ —
o DO1B Om — O, DOBA
o _ DO2A —{(3 L/ ] 31 DO7A =
5 gf DO2B © ®_.\ — © @) DO8A 23
o s R
& § DO3A —{(5) N () DO5-8B 3%
| DO3B O — ©) DOYA Tz
DO4A —((7) \ — () DO10A ®
DO4B Ol — (39} DO11A
NC_@ — —@ DO12A
SS1 (o G D09-12B
;{}+ FDI1 @ @ NC
| FDI2 @ NC
FDI3 @ @ Al1-1
. FDI4 @ Al1-2
: FDI5 @ @ Al1-3
.g FDI6 @ Al1-4
€3 : B () Al2-1
3¢ FDIS ® Al2-2 _Z
¢ & FDI9 @ Al2-3 33
2 FDI10 B 8
5 ® Al2-4 F 3
3 M@ @ I
4] Al3-1 b
[~ __| FDI12 ® AI3-2
SS1 @ o AI3-3
O © ——
A1l @ @ Al4-1
A2 @ ©) Al4-3
RS-485-2 | B2 | @ — | Al4-4
PucyHok 5.5 — HazHaueHue KOHTaKTOB KneMMHUuKa (Moaudukauus 04)
Tabnuua 5.4 — HasHauyeHWe KOHTaKTOB KIlleMMHUKa (Mogudukauus 04)
HanmeHoBaHue HasHaueHue
FDI1 -FDI12 BbICTpble ANCKpPETHbIE BXOAbI
SS1 O6LumMe ToYKM BXOOOB
DO1A, DO1B — DO12A, DO12B | OucKpeTHble BbIXOAbl TUNA pene
Al1-1, Al1-2, Al1-3, Al1-4 — Al4- | AHanoroBblie BXoAbl
1, Al4-2, Al4-3, Al4-4
A1,B1-A2,B2 Knemmbl ons nogkntodeHus no nHrepgency RS-485 (oBa nopta)
NC (Not connected) HeT nopkntoveHus

CD NPEAYNPEXOEHUE
He ponyckaetcs nogkntodeHme npoeogos K koHTakTam NC (Not connected)

5.4 InckpeTHble Bxoabl (FDI u DI)

OwnckpeTHble Bxoabl KoHTpornepa (FDI u DI) pabotawoT B pexume onpegeneHus rnorm4eckoro YpoBHS.
3HayeHns COCTOSIHNSI BXOAOB XPaHSTCS B BUAE OMTOBOM MacKu.
BeicTpble anckpeTHble Bxoabl (FDI) Takke moryT pabotaTtb B AOMONHUTENbHBIX PEXMMaX:

» 06paboTka curHanoB aHkogdepa (0o 45 kl'u);

* U3MepeHue nepuoga (curHan npsamoyronsHon oopmbl Yactotor ot 0 My 7o 95 kIMu);

* MOACYET KonmyecTsa UMNynbcoB (40 66 KI'w).

m NMPUMEYAHUE
CYeTUmMKM BXO[0B SBMSIOTCA SHEPro3aBUCUMbIMU, X 3HAYEHUSI OGHYNSOTCA Nocne nepesarpyskiu
KOHTponnepa.
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5 MopgkntoyeHne

0 ‘I'IPI/IMELIAHVIE

i ‘I'IPI/IME‘—IAHI/IE

5.4.1 NMopgkniovyeHne K AUCKPEeTHbIM BXo4am

Jatumk 1 2

SS1

Jatyuk 2 2

FDI1

FDI2

JlaTunk 122.

PucyHok 5.6 — Cxema noaKkno4YeHNUA KOHTaKTHbIX
AaTYNKOB K AUCKpeTHbIM Bxoaam FDI1-FDI12

FDI12

SS1

JHatuunk
p-n-p FDI1
° o FDI2
FDI3
FDI4
ST FDI12
2482 551
+

Jatumk 1 2

MwuHuManbHas 4nNUTENbHOCTb nMnyrnbca B pexnmMme nogcyeTa Kkonm4ecTtea MMnynbcoB — 10 mKc.

I'Io,u,po6Hb|e cBegeHund o HaCTpOVIKe BXO40B U3NOXEHbl B JOKYMEHTE OnucaHue TapreT-Q)aPmOB.

Jatymk 2 2

DI13

JaTumnk 122.

DI14

DI24

SS2

PucyHok 5.7 — Cxema noaKnO4YeHNUA KOHTAKTHbIX
AaTYNKOB K AUCKpeTHbIM Bxoaam DI13-DI24

(mogudpmkaumum 02 n 03)

Hatuunk +
n-p-n FDI1
¢ OK
FDI2
FDI3
FDI4
Bl . FDI12
2485 SS1
+

PucyHok 5.8 — NoaknioyeHune TpaH3ncTopoB TMna PucyHok 5.9 — MoaknoyeHne TpaH3MCTOPOB TUNa

p-n-p K auckpeTHbiM Bxogam FDI1-FDI12
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5 MopgkntoyeHne

JLatunk - Jlatunk +
p-n-p DI13 n-p-n DI13
o D14 o DI14
DI15 DI15
DI16 DI16
b - 2?: Bl - Di4
2482 24852 552
+ +
PucyHok 5.10 — NoaknioyeHre TpaH3NCTOPOB PucyHok 5.11 — NogknrovyeHne TpaH3MCTOpPOB
Tuna p-n-p K guckpeTHbIM Bxogam DI13-DI24 Tuna n-p-n K AUCKpeTHbIM Bxogam DI13-DI24

NPEQYNPEXOEHUE

@ * 1N NOAKIIOYEeHNst TPAH3UCTOPOB TUMa N-p-n K ObICTPbIM AMcKpeTHbIM Bxogam FDI1-FDI12 cneagyet
NCMNONb30BaTh OTAEMbHbIN UCTOYHUK MUTaHMSA Ans Bxogos. Knemma SS1 o6begnHeHa co BXO4oM
nuTaHus (cM. pasgen 2.2).

Tabnuua 5.5 — MNogknioyeHne aHKoAepoB

Ne sHkogepa 1 2 3 4 5 6
OHkopep AB A|B|-|A|B - A|B| - |A|B - | A| B - | A| B -
FDI1-12 112 ] -|3]| 4 - 56| -7 8 - 19 (10| - | MM]| 12| -
OnkopepABZ | A | B | Z|A|B| Z|A|B| Z _

FDI1-12 112 (3|56 |7]|9]|10]1M1

|I| NMPUMEYAHUE
Mpn noaknoyeHnn aHKoAEePOB Tuna p-n-p Ha knemmy SS1 nogkntovaetca 0 B.

Mpwn NnoaknoyYeHnn 3HKOAEPOB TMMa n-p-n Ha knemmy SS1 nogkntovaetcs 24 B oT otgensHoro
McToYHMKa nuTtaHusa. Knemma SS1 o6begmHeHa co BXO4OM NMUTaHUA.

KoHTponnep noadepXvBaeT WHKpPeMeHTarnbHbIi Tun  3Hkodepa. LndpoBble 3HavyeHUss curHanos
MHKPEMEHTaNbHOro 3HKoAepa obpasytoT YeTbipe normdeckux coctosHus: 11, 01, 00, 10.

00:;10;11,01;

A

A

; o

PVI(':yHOK 5.12 — CurHanbl Ha Bbixogax WHKpPeMeHTalnbHOro aHKogepa npu BpaweHmn no YyacoBom
cTperike

B pexviMme 06paboTkM cUrHanos sHKoAepa Kaxaoe U3MeHeHe COCTOSIHUA BOCTIPUHUMAETCS Kak MMMYIbC.

5.5 [IuckpeTHble Bbixoabl (DO n FDO)

OwnckpeTHble Bbixoabl npubopa (DO n FDO) moryT pabotaTtb B 0OAHOM M3 CriedyoLmnX PpeXXMMOB:

* NepeKrnYeHne Jyiorm4ecKkoro curHana;,

* reHepauma 3agaHHOro Konn4yecTesa MMnyrnbCoOB;
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5 MopgkntoyeHne

* reHepauua LWAM curHana.

III NMPUMEYAHUE
MoppobHble cBefeHMst 0 HACTPONKe AUCKPETHbLIX BbIXOA0B NpUBEAEHbI B AOKYMEHTE
OnucaHue TapreT-channos.

5.5.1 NMopgkniovyeHne Harpy3ku K AUCKpeTHbIM BbiIXo4am

Ha pucyHke 5.13 npeacTaBneHa cxema noakniodeHnst Harpysku K Bbixodam Tuna «pene».

AC/DC

DOxA -

‘' DOXB e
I R C|

-3 H

PﬂcyHOK 5.13 — Cxema nogknoyeHus Harpy3kum K AUCKpeTHbIM BbiIXo4aM TuUna «pene»

Ha pucCyHKe 5.15 npeacrasfieHa cxema noAKrni4YeHnA Harpys3k K Bbixogam tmna «TpaH3l/ICTOprIl7I KIKo4».

Utl+ U2+

RH1 + RH9 +
FDO1 | [—C_1 ggﬂB D09 | [} ggﬂB
o2 | 1+ DO10|

RHs RH16

FDO8 | 11 DO16
U1- U2-

PucyHok 5.14 — Cxema nogkno4eHUsA BHELWWHUX PucyHok 5.15 — Cxema nogknto4eHUs BHELWHUX
CBsi3eM K ANCKPETHbIM Bbixogam Tuna CcBsA3eM K ANCKPETHbIM BbixodamM Tuna
«TpaH3UCTOPHbIN Kintoy» (FDO1-FDO8) «TPaH3UCTOPHbLIN Kintoy» (DO9-DO16)

[MonoxuTenbHbIN NOTEHLMaN HanpsXXeHUss NMTaHus BbIXOO4OB nogaetcs Ha knemmy U1+, U2+ ana nutaHua
BbixogoB FDO1-FDO8, DO9-D0O16 cooTBETCTBEHHO.

JonyckaeTcs ucnonb3oBaTh OOUH UMW ABa Pa3HbiX UCTOYHUKA NMUTAHUA AN NoaKoveHns k knemmam U1+ n
U2 +. JonyckaeTca UCnornb3oBaTb UCTOYHWUKU MUTAHWUSA C pasnMYHbIM HOMUHAMbHbLIM 3HAYEHWEM BbIXOOHOMO
HanpsxeHnsa B gnanasoHe 10...36 B.

MakcmumManbHas onuHa NMHUK NUTaHWA BbIXOOOB OT UCTOYHMKA nNuTanust go knemm U1+, U2+ — He Gonee
30 meTpos.

CD NPEAYNPEXOEHUNE

PekomeHayeTcs paBHOMEpPHO pacnpefenaTb Harpysky mexay knemmamm U2—. MakcumarbHbIn TOK
Harpysku Ha ogHy knemmy U1—un U2— cooTtBeTcTBYyeT 5 A.

5.5.2 Pexxnmbl BKNOYEHUS BbIXOOHbIX 3JIEMEHTOB

BbICTpble AMCKPETHbIE BbIXOAbI KOHTPOMepa MoryT paboTaTh B CNeayLWNX PEXMMaXx BKIIOYEHUS:
* BEPXHU KIoY (PUCYHOK 5.16) — ANnd KOMMyTaumy Harpy3ku ¢ MeHbLIEN EMKOCTbIO U GONbLUUM TOKOM;

* BEPXHUIN 1 HYWXKHWUIA KITFOYM (PUCYHOK 5.17) — ANst KOMMYTaLmMK Harpy3ku ¢ 60onbLuei eMKOCTBHO U
MeHbLUMM TokoM (MeHee 100 MA).
(D NPEQYNPEXOEHUE
Ha ogHom BbIxoae Henb3s BKITOYMTb OAHOBPEMEHHO ABa peXnmMa.
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PucyHok 5.16 — Cxema nogknto4eHUs Harpy3ku B peXXumMme BKITHOYEHUS «BEPXHUN KITHOY»
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PucyHok 5.17 — Cxema noakno4YeHNsA Harpy3ku B peXxmme BKITHIOYEHUS KBEPXHUN U HUXKHUNA KITHOUYN»

i NMPUMEYAHUE

< | |MTPUMEYAHUE

Harpysku, B OonbLUMHCTBE Cny4aeB aBldeTcA napaszHon.

PeXxum BKNOYEHUA «BePXHUN U HUXKHUW KITHOYN»

B pexnme BKINno4eHunsa «BerHMVI KNo4Y» Ona yBenn4eHna Toka Harpyskn 4onyckaeTcd noaknyaTb
Harpys3ky napaniesribHO K HECKOJ1IbKMM BbiXo4aMm oaHom rpynnbl.

1 | |EmkocTs koHgeHcaTopa Crarp Bbi3BaHHas KOHCTPYKTMBHbLIMU OCOBEHHOCTAMM NMOLKIHOYAEMOMN

MuHuManbHas ONUTENBHOCTb nMmnynbCa npu HanpsaXeHnn nmtaHna BbIXOOO0B 24 B B 3aBMCUMOCTWU OT

pe3l/ICTl/IBHOI7I N eMKOCTHOM Harpys3ku npmeeaeHa B Tabnuue Hmxe.

Ta6bnuua 5.6 — MMHMmanbHas ONUTeNbHOCTb umMmnynbca BbIXOAHOrNo CurHasna B pexume BKITHOYEeHUA

«BEPXHUN U HUXKHUN KIHOYNY», MKC

ConpoTtuBneHue EmMkocTb Harpy3km, Cuarp
Harpy3k#, Ruarp 0 n® 1000 n® 22 HO 50 HO 100 HOD 1 MKD
250 Om 5 5 2 4 10 —
500 Om 5 5 3 6 20 80
5 kOm 5 5 4 10 30 100*
m NMPUMEYAHUE
Mpu emkocTu Harpyskn 1 Mk® 1 conpoTUBNEeHNN Harpy3km 5 kKOMm:
* MakcumarnbHoe BpeMs HapacTtaHusa umnynsca — 10 MKc;
* MakcMmanbHoe BpeMsi cnaga nmnynsca — 20 MKC.
MakcumansHaa ponyctumasa 4vactota WM npu HanmpskeHun nutaHus BbixogoB 24 B npu pabote Ha

PE3NCTMBHYIO 1 EMKOCTHYHO HarpysKky npvBefeHa B Tabnumue Huxe.
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Tabnuua 5.7 — MakcumanbHo gonyctumas yactota LLIMM B pexnme BKIHOYEHUS] «KBEPXHUA U HWXKHUMN
Kno4ny, Ny,

ConpoTtuBneHue EmMkocTb Harpy3ku, Cuarp
Harpy3ku, Ruarp 0 n® 1000 n® 22 HO 50 HD 100 HD 1 Mk®P
250 Om 100 000 50 000 14 000 6 000 3000 200
500 Om 100 000 60 000 31000 13500 6 500 500
5 kOMm 100 000 60 000 50 000 35000 17 000 1000

PeXum BKIMIOYEHUS «BEPXHUIA KIHOU»

MuHuManbHas ANUTENBHOCTb nMmnynbca npu HanpsaXxeHnn nnuTtaHna BbIXOOOB 24 B B 3aBMCUMOCTWU OT
pe3VICTVIBHOI7I N €MKOCTHOM Harpys3ku npmeeaeHa B Tabnuue Hmxe.

Tabnuua 5.8 — MMHMManbHaa ANUTENbLHOCTbL UMNYJIbCa BbIXOQHOrO CUrHasna B peXxume BKITHOYEHUs
«BEPXHUN KNKOY», MKC

ConpoTtuBneHue EmMkocTb Harpy3ku, Cuarp
Harpy3ku, Ruarp 0 n® 1000 n® 22 HO 50 HD 100 HD 1 MKk®D
50 Om 5 10 15 25 40 —
500 Om 5 10 30 50 400 1500
5 kOMm 5 20 300 500 5000 10000

lII NMPUMEYAHUE

Mpu emkocTn Harpyskn 1 Mk® 1 conpoTUBNEHNN Harpy3ku 5 KOMm:
* MakcumarnbHoe BpeMsi HapacTtaHusa umnynsca — 10 MKc;
* MakcMmMmanbsHoe BpeMsi cnaga nmnynsca — 20 MKC.

MakcumansHasa yactota WM npu HanpsbkeHum nuTaHus BbixogoB 24 B n paboTe Ha pes3ncTyBHYKO U
€MKOCTHYI0 Harpys3Kky npvBefeHa B Tabnuue Huxe.

Tabnuua 5.9 — MakcumanbHas yactoTta LUMM B pexxume BKINOUYEHUA «BepPXHUM Koy, My,

Conpotu- EmMkocTb Harpy3ku, Cuarp
BneHue 0n® 1000 n® 22 HO 50 HO 100 HO 1 MK®
HarpysKku,
RHarp
50 Om 10 000 1000 650 400 250 —
500 Om 10 000 1000 300 200 25 5
5 KOM 10 000 500 30 20 2 1

5.5.3 [iInarHocTuKa COCTOAHNA BbIXOAOB U Harpy3ku

BbixogHble 3nemMeHTbl Tuna TPaH3UCTOPHLIA KMAY ANarHOCTUPYIOT HEUCNPaBHOCTW, NpuUBEOEHHble B
Tabnuue 5.10. B cnyyae cumkcmpoBaHusa nobon n3 HencnpaBHOCTEN CBETOANOA COCTOSHMS BbIXOA4a CBETUTCS
KpaCHbIM UITN OpaHXeBbIM.

Ta6nuua 5.10 — luarHocTnka HeMcnpaBHOCTEN BbIXOOAHOIO Kackaga

CocTosiHne
HeucnpaBHOCTb
eucnpaBHOC NHAMKaTOPa OnucaHue

HeucnpaBHOCTb BCero kackaga

lMeperpes BbIXOAHOTO [unarHocTuka BbllweyKasaHHbIX HeNcnpaBHOCTEN NPOUCXOANT
Kackaaa ChretuTes BHE 3aBMCMMOCTN OT BbIGpPAHHOIO pexxuma BKITHYEHMUS
MOBLILLEHHOE HanpshKeHue KPACHBIM BbIXO[JHOTO Kackaja 1 He MOXeT ObITb OTKITIo4eHa. B cnyyae
B Lienn NUTaHusi BbIXOQHOIo (*)I/IKCVIpOBaHI/IFl nobon 13 HeuncnpaBHOCTEN OTKITHOHaeTCA
Kackaga BeCb BbIXOQHOWM KaCka

HeI/ICnpaBHOCTb oTAeJIbHbIX BbIXOO40B Kackaaa
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MpogomkeHue Tabnuubl 5.10

CocTosiHne
HeucnpaBHoCTb
p WHAMKaTopa OnucaHue
MeperpeB TpaH3ucTopHoro |Ceetutcs
BbIXO4a KpacHbIM 3
~ [narHocTrka BblleyKa3aHHbIX HEMCNPaBHOCTEN NPOMCXOaUT
H:%?;%a'(a Mo TOKY B Lenn BHE 3aBMCMMOCTN OT BbIGpAHHOIO peXXnuma BKITHYEHMUS

BbIXOJIHOTO Kackaja u He MOXeT BbIThb OTKMoYeHa. B criyyae
KopoTkoe 3aMblkaHue B Caetutea pUKCUpoBaHUs MIOBON N3 HENCTIPABHOCTE OTKITIOYaEeTCA
Lienu Harpy3sku (TOnbKo B OpaHkeBbiM TONbKO HEUCMPABHbIN BLIXO,

COCTOsIHMM Bbixoga — Bkn.)

*

OOGpbIB Harpy3ku

HOunarHocTtrka obpbiBa Harpy3ku Beixogos DO BkntoyaeTcst BO
BPEMS HACTPOWKN KOHTporfepa 1 paboTaeT TomnbKo Anst
OO0pbIB Harpy3ku (TONbKO B o BbIXOZa B PEXUME BKITHOUEHUS «BEPXHUI KITHou». [ns
COCTOSIHUM BbIxoda — BbixogoB FDO gnarHoctuka obpbiBa Harpy3ku He

Bbikn.)* KPacHEIM HacTpauBaeTcs M Bcerga BkrtoveHa. MakcmmansHoe
COMpPOTUBIIEHUE Harpy3ku, Npu KOTOPOM paboTaeT
AunarHocTuka obpbiBa Harpysku, pasHo 100 kOm

m NPUMEYAHUE
* B pexume paboTbl BbicokovacToTHoro LM curHana nnv npyn Mmanom 3HadyeHumn koadpuumneHTa
3anonHexus LUMM HencnpaBHOCTM MOryT ObITb HE NPOANArHOCTUPOBAHbI.

lII NMPUMEYAHUE
Ecnu oTcyTCTBYET HanpsiKeHne NUTaHns KIoYen 1 BbIXo B COCTOSIHMM BKI, To MHAMKATOP CBETUTCS
OpaHXeBbIM.

@ NPEAYNPEXOEHUE

[nsa paboTbl hyHKLUMM KOHTPOIS 06pbiBa B LIENU HArpy3kn NOCTOSHHO NPUCYTCTBYET TOK He Gonee
110 MKA.

HET

[TuTaHue BbIXOOOB
NoJKNI04eH0?

Pexum pabotl
«BepxHuin knioy»?

[varHoctuka
06pbiBa Harpysku
BKJIHO4EHa?*

HET

HET

Harpy3ka
noakmoyeHa?

KpacHblii

Bbixop HeucnpaseH?
(cm. Tabnuuy 5.10)

KpacHbiii He ceetutcs

PucyHok 5.18 — Cxema ansa onpepeneHus uBeTa MHAMKaToOpa TPAH3UCTOPHbIX BbIXOA0B
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NMPUMEYAHUE
m Ins Bbixogos Tuna FDO anarHocTrka o6pbiBa Harpysku He HacTpavMBaeTCs U BCeraa BKIoYeHa.

5.6 AHanoroBble BxoAbl

BXOﬂHbIe n3MmepuTenbHble yCTpOI7ICTBa B KOHTponnepe 4BndaAlTCA yHUBepcCalibHbIMU, T. €. K HAM MOXHO
nogknoyatb ntobble nepBuYHble MNpeobpasoBaTeny (OaTtynkv) WM YHUULUMPOBAHHbIE CUrHamnbl U3
nepeyvmcrieHHblx B Tabnuue 2.3. K Bxogam KOHTposnsiepa MOXHO NOAKMIOUYUTbL OAHOBPEMEHHO AATYMKM PasHbIX
TUMNOB B OObIX COMETAHUSIX.

NPEOYNPEXOEHUE

(D [nsa 3awmThl BXOAHBIX Lienen KOHTponnepa oT BO3MOXHOIo Npobos 3apsaamu cTaTuyeckoro
3MEeKTPUYECTBA, HAKOMMEHHOTO HA NIMHUSAX CBSA3U KKOHTPOMMEp — AaTUMK», Nepes NoAKoYEHNEM K
KNEMMHVKY KOHTPOIiepa Ux Xunbl cnegyert Ha 1—2 cekyHAbl COEAVHUTL C BUHTOM (DYHKLIMOHAaMNbHOIO
3asemneHuns (FE) wuTa.

Bo BpeMA NMpoBEPKN UCNPaBHOCTU AaTyuKa U JIMHUK CBA3W cneayeT OTKITIYNTb KOHTPpOoMiep OoT CETU NUTaHuA.
I'Ipm nogade nnutaHnAa c HanpaXeHnem oonee 4,5 B Takke 0683aTeNnbHO OTKITHOYUTL AaTYMK OT KOHTponnepa.

MapameTpbl NMIMHUK COeaNHEHMS KOHTPOMepa ¢ 4aT4YMKoM npuBedeHbl B Tabnvue 5.11.

Tabnuua 5.11 — MNapameTpbl NIMHUX CBA3U KOHTpOINepa ¢ AaTyMKamu

OnuHa ConpoTtuBneHue
Tun gaTymka NINHUNA, M, nuHun, Om, AcnonHeHne nuHUn
He bonee He bonee
TpexnpoBogHas, NnpoBoga paBHOM
TC 100 15 PeXTIpoBoAnas, poBoaa p
ONVHBI U ceYeHns
TepmoanekTpoaHbIv kabenb
™ 20 100 P e
(kOMMEeHCcaLMOHHBbIN)
YHUDULMPOBAHHbLIN CUTHAS
CUnbl TOKA NOCTOSIHHOIO 100 100 [eyxnposogHas
HanpskeHue
YHUDULMPOBAHHbLIN CUTHAS
BYXMNpoBoOAHas
HanNpPsPKEHUSA NOCTOSAHHOIO TOKA 100 50 HeyxnposoaHa
CwvrHan conpoTmBnenns 10 5 TpexnposogHas
|I| NMPUMEYAHUE
* DonyckaeTtca conpoTuereHne nuHumn 6onee 100 OM npu HanMYUK B LIENU NCTOYHUKA NUTAHMUS
O0CTaTOYHOrO HanpsKeHUs.

5.6.1 MogkniovyeHne faTYNKOB K aHANoOroBbIM BXxogam
5.6.1.1 MogkntoyeHne TepmonpeobpasoBaTens CONpoTUBIIEHUA

BobixogHble napameTpbl TC onpegensitotcest u3 HCX B cootBetctBum ¢ FTOCT 6651.

TC

PucyHok 5.19 — Cxema noagkntoyeHmnsa TC no TpexnpoBOAHOM cxeme

Utobbl n3bexaTb BAUSHUS CONPOTMBMEHWUA COEAMHUTENbHbLIX MNPOBOAOB Ha pes3ynbTathl M3MepeHui
Temnepartypbl, JaTYMK crieqyer nodknioyate K KOHTPONMepy no TpexnpoBogHom cxeme. [Ina aToro Kk ogHoMmy
n3 BbiBOogoB TC nogkntoyalTcss OOHOBPEMEHHO ABa MPOBOAA, COELMHSIOLWMX €ro C KOHTPOMfepoM, a K
OpYromy BbIBOAY — TPETUI COEQUHUTENbHBIN NPOBOA. [nsi NOMHOMW KOMMNEHCALUN BNUSAHUS COEOANHUTENBHBIX
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npoBOoAOB Ha pea3yribraTtbl M3MepeHl/Il7I Tpe6yeTc;|, 4yTOObI UX conpoTunBneHusn Obinu paBHbI opyr gpyry
(LI,OCTaTOLIHO ncnonb3oBaTb OAMHAKOBbIE NMpPoBOAa paBHOIZ /J,J'IMHbI).

5.6.1.2 NoaknioyeHue TepmoaneKkTpuyeckoro npeobpasosarens (TM)
HCX tepmonap pasnunuHbix Tunos cooteetcTByeT [OCT P 8.585.

Ecnn cBobogHble KOHUbI TI1 HEBO3MOXHO MOAKMIOYUTL HEMOCPEACTBEHHO K KOHTaKTaM KOHTponnepa, To
HeobxoanMo coeauHUTb TI1 1 KOHTponnep C NMOMOLLLIO KOMMEHCALUMOHHBIX TEPMOINEKTPOAHbLIX NPOBOAOB
nnu kabenei c obAsaTenbHbIM COBMIOAEHNEM NONAPHOCTUA UX BKITHOYEHMS.

T

pabouuin
cnai

PucyHok 5.20 — Cxema nogksntoyeHus T

[lnsi KOPPEKTHOrO BbIYMCIIEHMS MapaMeTPOB B CXEMeE NPefyCMOTpeHa aBToMaTnuyeckas Koppekuusi mokasaHuii
KOHTpoOnsiepa MO TemnepaType XOorodHOro cnasli. TemnepaTypy XOMOAHOro crasi W3MepsieT OaTyuk,
pacrorioKeHHbI Ha nnate KoHTporsiepa. KoHTposnrep uMeeT Tpy BCTPOEHHbIX AaTyvka XONogHOro cnasi.

ABTOMaTMYECKas Koppekuusi obecneymBaeT KOPPEKTHblE MOKa3aHUs KOHTponnepa, ecnu Temnepartypa
OKpYyXatoLLen cpebl U3MeHUnach.

5.6.1.3 NMoakntoyeHne yHUpULUPOBaAHHbLIX CUTHANoOB TOKa U HanpskeHnsA
[ns nuTaHWsa akTMBHbBIX 4ATYMKOB CriedyeT NCMoNb30BaTb BHELWHWI BroK NUTaHums.

AKTUBHblE NpeobpasoBaTeny ¢ BbIXOAHLIM CUTHANOM B BUAE MOCTOSHHOrO HanpsbkeHus (—1...+1 B n —=50...
+50 MB) n cunbl Toka noctosiHHoro HanpsbkeHus (0...5 MA, 0...20 MA n 4... 20 MA) MOXHO noAknYaTb
HenocpeacTBEHHO K BXOAHbIM KOHTakTaM KOHTpornepa.

LaTtunk
ouT
+ -—
un
+,=
| I

PucyHok 5.21 — Cxema nogkno4eHUs AaTYMKOB C YHU(PULMPOBaHHbIM BbIXOAHbLIM cUrHanom -50...
+50 mB n —1...+1 B no TpexnpoBogHou cxeme

Un
+| -
+ fatmk _ n

PucyHok 5.22 — Cxema noakno4YeHUs aTYUNKOB ¢ YHUPULUPOBAHHBLIM BbIXOAHbIM CUrHaNoM Toka 4...
20 MA no aByXNpPOBOAHOM CXeme
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PucyHok 5.23 — Cxema nogknoveHUs JaTYMKOB C YHU(PULMPOBaHHBLIM BbIXOAHLIM curHanom 0...20 mA
1 0...5 MA no TpexnpoBOOHOM cxeme

5.6.1.4 NopkntoyeHne gaTymkKa pe3aMcTMBHOro TMna

KOHTpOJ'IJ'Iep crnocobeH O6pa6aTblBaTb CuUrHanbl 4aT4nkoB pe3nNCTUBHOIO Thna C CONMpoTUBIIEHNEM 0...2 kOm

mnun 0...5 kOm.

PucyHok 5.24 — Cxema nogknroyeHns gatumkoB Tuna 0...2 kOm n 0...5 kOm
5.6.1.5 NoaknioyeHune gaTynKa TUNA «CyXon KOHTAKT»

Kaxablii aHanorosbIi BXod Npubopa MoXeT GbITb UCMONb30BaH AnA NOAKMI0YEHNs AUCKPETHOro AaTymka Tuna
«CYXOW KOHTaKT». B kayecTBe 4aT4YMKOB MOTYT BbICTYNaTb BbIKIOYATENN, KHOMKMW, KOHTaKTHbIE rpynMbl pene u
T. 0.

AIX-1
AIX-2
AIX-3

R1

K1 R2

PucyHok 5.25 — Cxema noakno4YeHnA gaTumka Tmna «Cyxom KOHTaKT»

NMPUMEYAHUE

m B kauecTBe LWYHTUPYIOLLMX CONPOTUBIEHMI MOXHO MCMOMb30BaTh Nobble Ppe3NCTOpbl C OANHAKOBBIM
HoMUHanom B grmanasoHe ot 200 go 3000 Om. Bo BpemMsi onpoca gaTtymka Tuna «Cyxol KOHTaKT» ero
COCTOsIHME onucbiBaeTcs LenbiM yncriom ot 0 go 1.

5.6.2 MpuHUKMN pa6oThbI
5.6.2.1 BknioyeHne gaTymka B CNUMCOK onpoca

BkntoyeHme noboro gatymka B CNMCOK onpoca Npou3BoAMTCA aBToMaTnyeckn nocne 3agaHus tuna ero HCX B
napametrpe Tun paatumka. Ecnn B napametpe Tun gaTyvka ycTaHOBMEHO 3HadeHue [JaTyMK OTKMIOYeH,
AaT4mK NCKIoYaeTCs M3 Crnucka onpoca.

II' NMPUMEYAHUE

HacTtpolika paboTbl aHanoroBbIx BXOAOB B cpefe [NonuroH ocylecTensieTcs ¢ nomoLbto 6noka 210-
14-Al n3 6ubnuotekn paOwenlO.

5.6.2.2 YcTaHOBKa Anana3oHa uamepeHus

Bo BpemMA paGOTbI C aKTUBHbIMW npeo6pasoBaTen;|MV|, BbIXOAHbIM CUTHaAlrioM KOTOpPbIX ABIAETCA
yHI/Id)MUMpOBaHHbIIZ CurHan HanpsaxeHunda NnoCTOAHHOINoO TOKa UIMM CUIbl TOKa MOCTOAHHOIO HanpaAXeHud, B
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KOHTposnepe npeaycMoTpeHa BO3MOXHOCTb MacluTabupoBaHUs LKanbl uaMepeHus. Tekylime BenUYMHbI
KOHTPOSIMPYEMbIX MapaMETPOB BbIYMCASIOTCS C MOMOLLb MaclTabupyrowmx 3HadYeHWin, 3agaBaeMblxX
WHAMBMAOYanbHO AN Kaxaoro Bxoda. Vcnonb3oBaHve MacliTabupyowmx 3Ha4eHUn No3BonsieT oTobpaxaTtb
KOHTponvpyemble uandeckne napameTpbl HEMOCPEACTBEHHO B eauHULAax ux mamepeHus (atmocdepax,
Kunonackansix, MeTpax u T. g.).

Ons MaCLIJTa6MDOBaHI/IF| LKanbl U3MepeHnd cneagyeT yCTaHOBUTb rpaHuLubl nana3oHa USMepeHna:

* Ain.L — HWXHASA rpaHnua, COoTBETCTBYET MMHUMAJIbHOMY YPOBHIO BbIXOOHOIO CUrHarna gatyuka,

* Ain.H — BEPXHAA rpaHnLa, COOTBETCTBYET MakCMMalibHOMY YPOBHIO BbIXOOHOIO CUrHana gat4umka.
HanbHenwas o6pa60T|<a CUrHanoB Adatyuka OocCylecTBndeTca B 3adaHHbIX €uHuuax WU3MepeHua no

NNHEHOMY 3aKoHY (rpsimMonpornopyuoHansHoMy npu Ain.H > Ain.L unu o6pamHo npornopyuoHanbHOMYy npu
Ain.H < Ain. L). PacyeT TekyLlero 3Ha4yeHUs1 KOHTPONMpyeMoro AaTyMKoM MapameTrpa npov3BOAUTCS MO

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

IIpu Ain.H > Ain.L Il = Ain.L + (5.1)

Ain.L — Ain.H)- —
IIpu Ain.H < Ain.L Il = Ain.L — (Ain in.H)(Vex — Van) (5.2)
(Vmakc — Vmun)

roe

Ain.L, Ain.H — 3agaHHble 3Ha4yeHnsa napameTpos Ain.L n Ain.H;

Vix — TEKYLLIEE 3HAYEHNE BXOAHOIO CUrHana;

Vs — MUHUManbHOE 3Ha4YeHne BXOAHOro curHana gatymka no gaHHbeIM Tabnuubl 2.3 (MA, MB unu
B);

Vvakc — MakCMMarnbHOe 3HaYeHne BXOAHOro curHana gaTtymka no gaHHeIM Tabnuubl 2.3 (MA, MB nnm
B);

Myav — N3MEpPEHHOoE 3HaYeHne napameTpa.

5.6.2.3 Hactpouka uncposon punsTpaumnm mamepeHun

[na gononHUTEeNbHOM 3almMThl OT SMNEKTPOMAarHUTHLIX MOMEX B KOHTpOmnepe npegycMoTpeH NporpaMmHbIv
LMdpoBoOn hmnbTp HU3KKX YacToT. Lindposas puneTpauunsa nposoguTes B ABa aTana.

Ha nepBom 3tane duvnbTpaumMm n3 TeKyLWMX M3MEPEHUN BXOOHbIX MapamMeTpoB OT(UNLTPOBLIBAKOTCA
3Ha4YeHUs1, UMetoLLMe SIBHO BblpaXKEHHbIE «MpoBasnbl» UMW «BbIGPOCLI». [Ns 3TOro KOHTponnep BblYUCNsSeT
pasHOCTbL Mexay pesynbratamu U3MEPEHUN BXOOHOW BEMWUYUHBI, BbIMOMHEHHbIX B ABYX MOCMEOHUX LIMKNax
onpoca, U CpaBHMBAET ee C 3aJaHHbIM 3HA4YeHVEM, HasbiBaeMbiM nonocoun cdunsTpa. Ecnv BeluMcneHHas
pasHOCTb MPEBLILAET 3afdaHHbIN Npeger, TO NPOU3BOANTCA MOBTOPHOE M3MEepeHUe, NOMyYeHHbIN pesynbraTt
oTbpacbiBaeTcs, a 3Ha4YeHMe nornockl uneTpa yasavBaeTcs. B crniyyae nogTBepXaeHWs HOBOMO 3HAaYeHUs
duneTp nepectpamBaeTca (T. €. nofnoca ubTpa YMEHbLIAeTCa OO0 WCXOOHOW) Ha HoBoe cTabunbHoe
COCTOSIHME M3MEPSIEMOW BENUYMHBLI. Takow anroputMm MNO3BOMSET 3aLUUTUTL KOHTPONNEep OT BO3OENCTBUS
€OUHUYHBIX UMMYMNbCHBIX U KOMMYTaLMOHHbIX MOMEX, BO3HUKAIOLLMX Ha Npoun3BoAcTBe npu pabote cnunoBoro
obopygoBaHus.

Monoca cdwunbTpa 3agaercs B egnHMLax U3MeEPSEMON BEMUYMHBbI MHOUBMAYANbHO ANs KaXOoro gatyvka.
YMeHbLUeHe nonockbl uUNbTpa ynydwaeT MNOMeX03allMLEeHHOCTb BXOAa W3MepeHUsi, HO NpuBOOUT K
3aMeffeHnI0 peakuumn KOHTpornnepa Ha ObiIcTpoe M3MeHeHue BXOOHOW BenuyuHbl. [103TOMYy npu HU3KOM
YPOBHE Nomex unu npu paboTte ¢ GbICTPO MEHSAIOLLMMNCA NpoLIeCCaMM PEKOMEHOYETCS YBENNUYUTL 3Ha4YeHne
nonocbl uUneTpa UM OTKMYNTL AEUCTBME 3TOro napametpa. [Npu pabote B yCnOBUSAX CUSbHbIX NOMEX ANs
YCTPaHEHMST UX BNUSHUA Ha paboTy KOHTponnepa crieqyer yMeHbLUUTb 3HavyeHue nomnockl dunbstpa. Mpu
HeobX0AMMOCTU AaHHbIN (PUIETP MOXHO OTKITHOYMTL, 3afaB 3HadyeHue 0 B napameTtpe NMocTosiHHasA BpeMeHu
¢dunbTpa.
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Ha BTopoMm 3Tane chmnbsTpauumu curHan crinaxusaetcsa (OeMndupyeTcs) curHana ¢ Lenblo ycTpaHeHus
LUIYMOBBIX cocTaBnsowmx. OCHOBHOW XapaKTepUCTMKOWN CriaxuBatollero uneTpa SBMSETC «MNoCTosiHHas
BpeMeHU ounbTpay.

dunbTPaUUs NponcxoamT no opmyrne:

II =1l - T+1I

rae M — 3HayeHne aHanoroBoro BbIXOAA;

Musw — 3HAYEHNE, N3MEpPEHHOoe Ha BXOAE;

M’ yam— 3HAYEHWE, N3MEPEHHOE Ha BXOAE B NpeablayLLMN TakT U3MepeHni;
T=1/(k/10 + 1) — kKO3 DULUMEHT CrNaKMBaHNS;

K — noctosiHHasa BpemeHu chunerpa.

L (1=T) (5.3)

U3M

MocTosiHHanA BpeMeHUn (bvmpra 3afaeTca B CeEKyHOax nHamsmayaribHO OAna KaXxaoro Bxoga.

YBenuueHne MOCTOSHHOW 3HaveHust UnbTpa yrydlwaeT NMoMexo3allULeHHOCTb BXO4a WU3MEpPEeHUsi, HO ©
OAHOBPEMEHHO YBEernMYMBaeT ero MHEPUMOHHOCTb. TO eCTb, peakuusi KOHTpornepa Ha BbicTpble U3MEHEHUs
BXOAHOI BENMYMHbI 3aMeAISETCS.

Mpn HeobxoAMMOCTU AaHHbIN PUALTP MOXHO OTKNKYUTb, 3adaB 3HaveHne 0 B napameTtpe lMocTosiHHasA
BpemMeHu counbTpa

BpemeHHble gnarpaMmmbl paboTbl LMGPOBLIX PUNLTPOB NPEACTaBeHbl HAa PUCYHKe 5.26.

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 5.26 — BpemeHHbIe AgnarpamMmmbl paboTbl LM poBbIX PUNLTPOB
5.6.2.4 KoppeKuus namepuTteribHON XapakTepUCTUKN JaTYUKOB

[Ona ycTpaHeHWs HavanbHOW MNOrpewHocTn npeobpasoBaTenert BXOOHbIX CUrHarNoB, W3MEpPEeHHoe
KOHTPOMNEpoOM 3Ha4yeHne MoXeT ObITb OTKOPpeKTMpoBaHO. B KoHTponmmepe ecTb ABa Tunma Koppekuumu,
MO3BOMNAOLLME OCYLLECTBNATL CABUI UMW HAKMOH XapaKTepUCTUKN Ha 3a4aHHYI0 BENUYNHY.
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T,°C
100 | //
| 6es xoppexuuu /
80 |
60 | //
o I : e C Koppexueit
T [ 7 T=T,+8
"g 20 -//
4 [0 20 4 60 80 100 Tyam °C
AR4. [(50) (71,3)  (Rycm, OM)
l:‘u.TCM Hn

PucyHok 5.27 — KoppeKuus «CABUT XapaKTepUCTUKN»

CaBur xapakTepuUCTUKN NPUMEHSETCS:
* ANs KOMMNEHCcaL M NorpeLLlHOCTEN, BHOCUMbIX CONPOTUBIEHMEM NOABOAALLMX MPOBOLOB MpK
NCMNOnb30BaHUN ABYXNPOBOAHONM CxeMbl nogkntoyeHns TC;
* npu oTknoHeHun y TC 3HayeHus Ro.
HaknoH xapakTepucTukn nsmeHseTcsa nytem npnbaBneHns K UaMepeHHon BennymHe 3HaveHus 0. 3HaveHne

3agaeTcs napametpom Caur. 'padmk caBura xapaktepuctukm gnst gatumka TCM (Cu50) npencraBneH Ha
pucyHke 5.27.

T,°C
100 /
6e3 koppekumu //
80
/
60
/
0 / C KOppexuuen
yV/ T=Tya-B
Nt Hf

0 20 4 60 8 100 Ty,°C
(50) (71,3)  (Recms OM)

PucyHok 5.28 — Koppekuus «HaKImnoH xapakTepucTukm»

MiaMeHeHMe  HakrmoHa  XapaKTEepUCTUKW  OCYLLECTBMSETCA NyTEM  YMHOXEHUS  U3MEpPEHHOM (M
CKOPPEKTMPOBAHHOM «COBUIOM», €CnnU  3Ta Koppekuusa HeobxoaMma) BenuuMHbl Ha  MOMNPaBOYHbIN
kKoadhpmumeHT [, 3HayeHne KOTOpOro 3agaeTca napametpom HaknoH. [pacduk M3MeHeHUs HakrnoHa
N3MEepPUTENbHOW XapakTEPUCTUKN NPEACTABIEH Ha pUCYHKe 5.28. HaknoH xapakTepuCcTMKN NCNOMb3yeTcs, Kak
npaeBuno, pAnsi KOMMEHCauuu MOrpelwHoCTeN CcaMuMx [OaTyukoB (Hanpumep, npu  OTKINOHEHWU Y
TepmonpeobpasoBaTtene ConpoTMBIIEHNST NapaMeTpa G OT CTaHOAPTHOro 3HAYEeHWs) UM MOrpeLIHOCTEN,
CBSI3aHHbIX C Pa3bpocoM COMPOTMBIEHWUIA LUYHTUPYIOWMX pe3ncTopoB (Npu pabote ¢ npeobpasoBatensmu,
BbIXOAHbIM CUrHarioM KOTOpPbIX SIBNSETCA CuNa ToKa MOCTOSIHHOrO HanpsbkeHusl). 3HadeHue nonpaBoYvHOro
KoacbdmumeHTa 3 3agaetcs B Ge3pa3mepHbIX eauHuuax B AvanasoHe oT —1 o 10 u nepen yCcTaHOBKOM
onpepensieTcsi no oopmyne:
B . HdpaKT

HI/ISM
rae Mgpakr — PakTUYECKOEe 3HaYEHUE KOHTPONMPYEMOWN BXOAHOW BEMUNYMUHBI;
Mysm — U3MEPEHHOE MOAYNEM 3HAYEHNE TOW XKE BENUYMHDI.
Onpegenntb HE06X0AUMOCTb BBEAEHUS MONPABOYHOIO KO3MMULMEHTA MOXHO, MU3MEPUB

MaKkcumarbHoe Unun 6rmskoe K HeMy 3HauyeHue napameTpa, rge OTKIOHEeHME HaKoHa
N3MEPUTENBHON XapaKTePUCTUKN Hanbornee 3aMeTHO.

(5.4)
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5 MopgkntoyeHne

@ NPEAYNPEXOEHUE

3aaaHve KOppeKTUPYIOLLMX 3HAYEHUI, OTNUYAOLLUXCS OT 3aBOACKUX ycTaHoBOK (Casur = 000.0 1
Haknon = 1.000), usmeHseT cTaHOapTHbIE METPONOrNMYEeCcKue XxapakTepmucTUKU MOAYNSA U JOIMKHO
NpPOM3BOANTLCH TOMLKO B TEXHNYECKM 06OCHOBaHHBIX CIyyasx KBannuumpoBaHHbIMM
cneunanmcTamu.

5.7 UHTepcpenc RS-485
Mpnbop ocHaluéH aByms noptamm RS-485. OcobeHHOCTH paboThl C aHHBIM MHTEPENCOM ONMUCAHbI HUXE.

Ha pucyHke 5.29 nokasaHa wuHa RS-485 c pacnpegeneHHbiMM CeTeBbIMM y3namu. [ns ucknoyeHus
HeonpeaeneHHoro COCTOSHWUSA NPUMeEHSIETCA noaTarMeatowme pesunctopsl Rrs (failsafe — oTkasoyctonumsbin),
KOTOpble rapaHTUPYIOT «JIOrTMYECKYD eAVHULY» Ha BbIXO4E C Cryvae OTCyTCTBMA MNepefayn AaHHbIX.
MoaTtarmeatome pesnctopbl obecnedmsaloT NOATAXKKY NpsAMoro Bxoga (A) K nuTaHuio, a uHBepcHoro (B) — k
3emre.

[na coeanHeHus npubopos no nHTepdency RS-485 npumeHsieTcsa skpaHMpoBaHHas BUTas Napa NpoBOAOB.

NMPUMEYAHUE
El Tun pekomeHgyemoro kabena KUM3B 1 x 2 x 0,6 TY 16.K99-008—2001 nnn aHanornyHbIn

Slave Slave
B A B A
ﬁ} 5B
Rrs
A - b A
Master g ‘ ‘ ‘ ﬁl Slave
Be— B
Rrs
I oB

PucyHok 5.29 — CeTb RS-485 ¢ nogrsarMBarowmmm pesamcropamm

@ NPEOYNPEXOEHUE
O6bwas anuHa nuHun RS-485 He gomkHa npesbiwartb 1200 m.

III NMPUMEYAHUE
MogTsrmBatoLLme pe3ncTopbl MOXHO BKINIOYUTL B cpeae nporpammuposaHus CODESYD V3.5 (cwm.
OnwncaHune TapreT-gainnos).

5.8 UHTepcpenc RS-232

HasHauyeHune koHTakToB A51s nopTa RS-232 npeacraeneHo Ha pucyHke 5.30 1 onncaHo B Tabnuue 5.12.

3,

PucyHok 5.30 — KoHTakTbl RS-232

Tabnuua 5.12 — OnucaHue pacnuHOBKU nopTta RS-232

Ne koHTakTa OnucaHue
1 _

2
3
4 —
5
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MpogomkeHue Tabnuubl 5.12

Ne KoHTakTa OnucaHue
6 J—
7 RX
8 TX

A BHMMAHMUE

MogknoveHne K NopTy cneayeT NPOM3BOAMTL NPU OTKMIOYEHHOM HanpsXXeHUW NUTaHus Bcex
ycTponcTB cetn RS-232. Ecnu gaHHoe ycrnoBue He MOXET ObITb BbINOMHEHO, TO HEO6X0ANMO
OTKMIOYUTb NUTAHME OAHOIO U3 9TUX YCTPONCTB.

CD NPEAYNPEXOEHUE

[nvHa nuHuM cBA3K He aorkHa 6bITb Gonee 3 M.

[nsa nogknioveHns KOHTponnepa K TepmMuHany ucnonb3yetcs kabens KC14.

8P8C DB9F
(RU45)
3 5 54321
= M
— 5
| 000AAAAY | 6 ——8
7 3
1 8 8 2

PucyHok 5.31 — Cxema kabensa KC14

[na nogkntoyeHnss BHELUHWX YCTPOWCTB K KOHTpomnnepy no wuHtepgency RS-232 komnaHuss «OBEH»
Bbinyckaet kabenu KC16 n KC17.

8P8C DBIF
(RJ45) 54321

o N Oy w
N wWo o
O
7o)
o H
OO
oO
OO
o) |
\L

1 8 9876

PucyHok 5.32 — Cxema kabens KC16

8P8C DBIM
(RJ45)
12345
= §— 5 aa——no
4 7 >
o | s o e o
1 ) ] —2 \. <
§ —888 3 | N N 7

6789
PucyHok 5.33 — Cxema kabensa KC17

NMPUMEYAHUE
Kabenn goctynHbl Ans 3aKkas3a Ha cante www.owen.ru.

[i]

5.9 UHTepcpenc Ethernet

HasHadeHue koHTakTOB Ans nopta Ethernet npegcrasneHo Ha pucyHke 5.34 n onucaHo B Tabnuue 5.13.

3,

PucyHok 5.34 — KoHnTaktbl nopta Ethernet
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Tabnuua 5.13 — HasHayeHue koHTakTOB nopTa Ethernet

Ne koHTakTa OnucaHue
1 TD+
2 TD-
3 RD+
4 —
5 J—
6 RD-
7 R
8 R

MopTbl Ethernet 1, Ethernet 2 n Ethernet 3 obbeanHeHbl B ceTeBon koMMyTaTop. [JaHHbIe NOPTbl MOXHO
NCNonb30BaTh MO OTAENbHOCTU UNU O00BbEANHUTL B MOCT C MOAAEPXKKON KonbLeBown Tononorun cetu (STP/
RSTP).

A BHMMAHUE

He pekomeHayetcs o6beamHATb nopT Ethernet 4 B mocT ¢ octanbHbiMU. Takasi KOHUrypaums
npegycmatpmBaet obpaboTky ceTeBoro Tpaduka LieHTpanbHbIM NPoLLEeCCOPOM KOHTponnepa. 3710
npuBeaeT K yBenu4eHuIo BpeMeHu Lukna nonb3osartensckoro npunoxeHna CODESYS.

@ NPEOYNPEXOEHUE

MopTt Ethernet moxeT ncnonb3oBaTbeca AnNa nogknoveHus Kk cpeae paspabotkn CODESYS V3.5 (cwm.
[MepBbIv cTapT).

HacTtpouTtb pexumbl paboTbl ceTeBbiXx WHTEpdencoB koHTponnepa MmoxHo B WEB-koHdwurypatope (cm.
pasgen 6.1).

Tabnuua 5.14 — 3aBoacKkue ceTeBble HAaCTPOUKMN

3HaveHue
Mapametp MopTbl 1-3 MopT 4
IP-agpec 192.168.0.10
Macka nogceTtu 255.255.0.0 DHCP knueHT
IP-agpec wnto3a —

5.9.1 KaHanbHble npotokonbl (STP/RSTP)
KoHTponnep nogaepxunsaet paboTy ¢ kaHanbHbiMK NpoTokonamu (STP/RSTP).

[ns npegoTBpalleHnsa NoTepu AaHHbIX B criydyae obpbiBa kKakon-nnbo 13 nNMHU CBSI3W Mexay YCTponcTBamu
obpasyloTcsi M30bITOYHbIE CBA3WU. M3-3a 3TOro B CETU MOryT BO3HUKaTb LUMPOKOBELLATENbHLIE MOMEXMW.
KaHanbHble npotokonbl (STP/RSTP) obecneunBatoT KOPPEKTHOE (YHKLMOHMPOBAHME MNOAOGHbLIX CUCTEM.
XapaKkTepuUCTUKM Kaxaoro NnpoTokona npueeaeHsl B Tabnuvue 5.15.

Tabnuua 5.15 — XapakTepucTUKn NPOTOKOJIOB U ceTen

STP RSTP
Tononorua cetn KonbLeBasi unn cmellaHHas KonbueBasi unu cMmellaHHas
Bpems BoccTaHOBREHMS o 30 cekyHa o 5 cekyHA

MpoTokonbl HacTpamBatoTcs B WEB-koHurypatope Ha ctpaHuue STP/RSTP meHio Cnyx6bl BO Bknage
HacTtpowknu. MoppobHas WHpopmaums o} HacTpovike npueBegeHa B
KpaTkom onmncaHum ocHOBHbIX pyHKUnn Web-nHtepderica ynpaBneHnsa KOHTPOSNepos.

|I| NMPUMEYAHUE

Mo ymon4yanuto cbyHkuma STP/RSTP yctponcTtea HeakTuBHa. PyHKLMIO MOXHO akTMBUPOBATL B
MacTepe HacTpowku (cm. pasgen 6.1).

5.9.2 MexceTeBou 3kpaH (Firewall)
KoHTponnep noggepxmBaetr paboTy ¢ mexcetreBbiM 3kpaHom (Firewall), Gnarogapsi KOTOPOMY MOXHO
pasgenuTb ceTeBble 30HblI Ha nyonuuHyto (WAN) u nokanbHyto (LAN) ¢ duneTpaumen ceteBoro Tpadmka no

3afJaHHbIM MpaBunaM Ha rpaHuue ¢ nybnuyHol ceTbto. MNpaBuna ans Tpaduvka onpeaensioT MNONUTUKY
NPOXOXKAEHUS MAKETOB MEXOY PasHbIMU 30HaAMM.
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HacTtpoiika mexceteBoro akpaHa npoussoantca 8 WEB-koHurypaTope.
Ina yoobcTBa HaAcTPOMKM MEXCETEBOrO 3KpaHa pekomeHnayeTca ucnonb3oBaTtb Mactep HacTtpomku. C
nomoulbto MacTepa HacTPOMKU MOXHO 3a4aTb JOCTYN K cry>k6am, nepevmcrneHHbiM B Tabnuue 5.16.
C BHMMAHUE
JTioBble oTKpbIThIE MOPTLI BO BHeLWHIOW ceTb (WAN) MoryT npeactaBnsaTe yrpody 6e3onacHoCTy.

Tabnuua 5.16 — NpaBuna npoxoxaeHUsA ceTeBoro Tpaduka

YpoBeHb aoctyna MpoTtokon Be3onacHocTb*
Hoctyn no npotokonam HTTP u
WEB-koHpurypatop HTTP/HTTPS HTTPS cnegyet orpaHnunts ¢

MOMOLLbIO Maponsa Ansi Bxoga
Hoctyn no npotokony SSH
cnepyet obszarensHO

OC koHTponnepa SSH OrpaHNyYnTb C NMOMOLLIbIO Mapons
unmn aBTopm3aunn ¢
ucnons3oBaHveM SSH knoden
Hoctyn no npotokony FTP
cnepyet obasatenbHO

Mepenava daitnos FTP orpaHnynTb 6e3onacHbIm
naponem
Cryx0bl CODESYS (WEB- ModBus TCP HaHHble cnyx6bl ByayT 4OCTYNHBI

BU3yanusauus, otrnagka)
MoneBble ycTponcTBa ModBus TCP/OPC UA/SNMP

II' NMPUMEYAHUE
* HacTpowiku 6e3onacHoCcT onucaHbl B pasgene 6.2.
5.9.3 TunoBble cxeMbl ceTeBbIX MOPTOB

oes aBTopmnsauun

Ons ynpoweHus paboTbl ¢ ceTeBbIMU HacTpokaMu pekoMmeHayeTcs ucnornb3oBatb MacTep HacTponku (cwm.
pasgen 6.1), B KOTOPOM MOXHO BblOpaTb OA4HY M3 TUMOBBLIX CXEM CEeTEBbIX MOPTOB KOHTpornepa. Cxema
CeTeBbIX MOPTOB ONpefensieT posfb KaXaoro u3 uanyeckmx CeTeBbiX MOPTOB YCTponcTBa. [JoCTynHbIe CXembl
nepe4vncnexsl B Tabnmue 5.17.
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Tabnuua 5.17 — TunoBble cxeMbl NOAKNIOYEHUNA

Ne

Cxema noaknoyeHus

OnucaHune

1

HMI

—_

[

Eth 3

[ILJL )

Eth 1 Eth 2

(- STP/RSTP 3

LAN

MopTtel Ethernet 1, Ethernet 2 n Ethernet 3
0b6beanHeHbl B MOCTOBOE NOAKITOYEHNE K
nokansHon cetn (LAN).
Mopt Ethernet 4 ncnonbayetca kak
OTAENbHbIN N30NMPOBaHHbLIN CETEBOM
NMHTepdenc Ans noakniYeHns K rnodansHom
cetn (WAN), 3alMLEHHBIN MEXCETEBBIM
3KpaHoOM.
[aHHas cxeMa No3BonseT pasnenntb CeTb
Ha OBe 30Hbl, 0becne4vmBas oaHo
npocTtpaHcTBo IP-agpecos onsa nopTos
Ethernet 1-3.
|I| NMPUMEYAHUE

PekomeHayeTcs yCTaHOBUTb
OuHamMmmnyecknin IP-agpec v BKIOYNTb
pexum DHCP ans nopta Ethernet 4.
IP-agpec B 30He LAN pekomeHayeTca
HacTpamBaTb Kak CTaTUYECKUNA.

LAN 1

L L
L L

LAN n+1

HMI

MopTbl Ethernet 1 n Ethernet 2 06beanHeHbI
B MOCTOBOE NMOAKMYeHne K rnodanbHom
cetn (WAN), 3aLmLLEeHHOE MEXCETEBbIM
3KpaHoM.

MopTel Ethernet 3 n Ethernet 4 siBnatoTcs
OTAENbHBIMU N30NNPOBAHHBIMI CETEBLIMU
MHTepdencamm ansa NOAKMIOYEHNS K
nokaneHbIM ceTsaM (LAN 1 1 2).

LAN 2

L

I
u
\

L

Eth 4

[l als e}

e

Eth1

LAN 1

(- STP/RSTP 7

Eth 2

(- STP/RSTP

3

LAN n

MopTbl Ethernet 1, Ethernet 2 n Ethernet 3
0bbeanHeHbl B MOCTOBOE NOAKITIOYEHNE K
nokaneHon cetn (LAN 1).

MopT Ethernet 4 asnseTca oTAenbHbIM
N30rMpPOBaHHbLIM CETEBLIM UHTEPdENCOM
ONs NOAKIMIOYEHUS K OTAENbHOW NTOKanbHON
cetu (LAN 2).

NPEAYNPEXOEHUE

@ [aHHasa cxema He nveet
3aLULLIEHHOIO MEXCETEBLIM 3KPAHOM
NoaKniYeHus K rmobanbHON cetn
(WAN).

5.10 USB Device (RNDIS)

Mpubop MoxHo nogkntounTe K MK yepes nopt USB Device (RNDIS) ¢ nomowbto kabens MicroUSB-USB
(BXOOMT B KOMMMEKT NOCTaBKM).

A BHUMAHUE

Bo Bpems pabotbl npubopa pasvem USB Device gomxeH 6bITb 3aKpbIT 3arfyLLKON, MOCTaBNSeMon B
komnnekTe. He gonyckaeTcsa akcnnyartauusi npubopa ¢ nogkntodeHHbIM kabenem. [ns ceasu npubopa
¢ K pekomeHayeTcsa ncnonb3oBatb nHTepdenc Ethernet.

Mpouecc nogkntodeHus k cpefe paspabotkn CODESYS V3.5 nogpobHo onucaH B AokyMeHTe [epBbiin cTapT.

[i]

NMPUMEYAHUE
IP-agpec koHTponnepa no ymonyaHuo —172.16.0.1
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6 Hactpowuka

6.1 BbiCcTpbIN cTApT

Ons BkntoveHns npubopa cnegyeT nogatb nutaHve Ha opT 1 wnu MopT 2. HayHeT cBeTUTCH uHAMKaTop
«lMutanue» o.

Mocne 3arpy3ku npubopa nuaukatop «Pabota» ¢ nepectaHeT MuraTb.

Ons panbHenwen HacTpoviku npubopa Heobxogmmo nogkntountbes Kk WEB-koHdurypatopy. [Ons
NOAKINIOYEHMS CrieQyeT B agpecHON cTpoke ntoboro 6paysepa BBecTu IP-agpec koHTponnepa:

* ecnu npubop nogxntoveH no nnutepdgency USB Device, IP-agpec no ymonyaxumtio —172.16.0.1;
* ecnv npubop nogkntoyeH no uHtepdency Ethernet (noptel 1-3), IP-agpec no ymonyanuio —

192.168.0.10.
NMPUMEYAHUE

Iil MogkntoveHue k nHTepdency USB Device BbinonHseTcs ¢ nomollbio kadens MicroUSB-USB.
f BHMMAHUE

He pekomeHayeTcs noakntodatbes Yepes BHelwHne USB-koHueHTpaTopsl, Tak kak gpansep RNDIS,
peanun3oBaHHbI B Npnbope, MoXeT paboTaTb HEKOPPEKTHO.

2 BHUMAHUE
[ns pabotbl B onepaunoHHon cucteme Windows cnegyet yctaHosutb gpansep RNDIS. Opansep
poctyneH B WEB-koH(purypaTtope Ha cTpaHuLe 3arpy3ku nnm Ha cante www.owen.ru.

& > @ G & 1721601 ple210rk - 3arpyskw - LuCl B L

UBEL

plc2lark

BbINONHHUTe ayTeHTUhUKALMIO

WmA nonb3oeatens root

Mapons | 1 J

PucyHok 6.1 — MrmaBHas ctpaHmua WEB-koHdurypaTtopa
III ‘I‘IPVIME‘-IAHVIE

Mo YMOI4YaHUK UM4A Nonb3oBaTens: root, naponb: owen

Mpn nepsom nogkntodeHnn k WEB-koHdurypatopy Oyaetr npeanoxeHo Bocnonb3oBaTbcsi Mactepom
HacTpouku. B pganbHeriwem MacTtep HacTpPOMKM MOXHO 3anmyCTUTb BPYYHYK C NMomoLlblo nyHkTa Mactep
HaCTPOWKM rmaBHOro MeHio Cucrema.

<« ® ¢ a 172160

ple210rk - 0630p - LuCl

Mactep HacTpolikn Jo6po noxanosartb B Be6-UHTepdeiic KoHPUrypauuu yeTpoicTea MNJIK210

« 1. [10Gpo nowanogars

YETCA BBIMONHHTD Ha4aNbHYHo KOHATYPALIMIO YCTPOFICTER C OMOLLBH MACTEPa HACTPOiKH. MacTep HaCTPOFKM
T103BONFAET BLIONHATD KOH(HTYPALLHIO OGHOBHBIX NBPaMETPOB YCTORCTEE 33 HECKONDKG MPOCTLIX WAro

ECAn 851 He XOTHTE HACTPaMEATS YCTPOICTEO CEiuac HAMMHTE KHOMKY <3aKPbITh MCTEp HACTPOFiKits. Bl MOETe
3BMYCTATS MACTEP HECTRORKH MO3E, BEIGPaS NYHKT <MacTep KoHPHTYPaLMH> W3 MeHio <CucTemas.

L7 38MYCKa HUANBHOM KOHOWTYDALMM YCTPOACTEA C HCTIONIBIOBAHUENM MACTEPa HACTPOKH HAXMMTE KHOMKY
«flanee.

PucyHok 6.2 — 3anyck «MacTepa HacTpoOuKu» Npu NepBOM BKITHOYEHUMU YCTPOMUCTBA
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KoHdurypaums napametpos B MacTepe HaCTpOWKM pasfeneHa Ha criegytoLlme warm:

. Bbibop a3blka ycTponcTaa.

. YcTaHOBKa naporns 4oCTyna K yCTPOMCTBY.

. Konodburypauusa napameTpoB xocta (MMS YCTPOMCTBA).

. HacTpoiika naTtbl U BpeMeHu, B TOM uncrie KoHdurypaums knueHta u cepsepa NTP.
. BbIbop cxembl ceTeBbIX MOPTOB.

. Hactpoiika ceTeBbIX HTEPGENCOB.

. Hactpoiika cnyx6bl SSH.

. HacTpowika cnyxobl FTP.

. Hactpoiika npasun mexceTtesoro akpaHa (Firewall).

NMPUMEYAHUE
Pabota c MacTtepom HacTpoMKu NogpoOHO onucaHa B JOKYMEHTE
KpaTkoe onncaHne oCHOBHbIX byHKUnN Web-nHTepderica ynpaBneHns KOHTPOepos.

B@m\lmmhwl\)—\

6.2 YnpaBneHue fOCTYNOM

JTioOble oTkpbITEIEe NOPTbI BO BHewWH ceTb (WAN) MoryT npeacrtaenaTb yrpody 6e30rmacHOCTM, MO3TOMY
TpebyeTcd 3awmuTa JOCTyna K KOHTPOMnepy.

JlokanbHbIM M yganeHHbI JOCTYN K YCTPOWCTBY HacTpauBaetca B WEB-koHdurypatope Ha cTpaHuue

YnpaBneHue rmaBHoro MeHio Cucrtema.

« @ ¢ & 1721601 plc210rk - Naponk yerpoiicrsa - LuCl =]

UBEEH

CocToAnwe b plc21@rk

Cuctema ¥

Naponb ycTpoiicTea | Joctynno SSH | SSHknwouM | RS232

Ofme HaCTPOAKK

Maponb ycTporcTBa
Bpemna
¥npasneuue
. Naponb
CTopomeBoi Taimep
TOUKM MOHTUPOBAHUA NoaTeepxaeHHe napona
PezepeHan KomHA

DGHOBNEHWE NPOWKMBKA

TepmuHan

PucyHok 6.3 — CtpaHuua «YnpaBneHue»

Ha cTpaHuue YnpaBneHue JOCTYMHbI YeTbipe BKIaOKu:
* Maponb ycTpoiicTBa — M3MeHeHWe nNapons Ans Nonb3osaTens «rooty;

* Doctyn no SSH — HacTpoikn cepsepa Dropbear, koTopblin npegocTaBnseT 4OCTYN K YCTPOMUCTBaM Mo
npotokonam SSH n SFTP;

* SSH-knroumn — gobaenenHne nyonuuHbix OpenSSH kritoyel (.pub);

* RS232 - ynpaBneHue BKIOYEHMEM UMK OTKINIOYEHNEM BO3MOXXHOCTU A0CTYNa K CUCTEMHOMN KOHCONKU
YCTPOWCTBA Yepes nocriegoBarenbHbiv nopT RS-232.

Hoctyn k FTP-cepBepy HacTpauBaeTca Ha BocbMOM Luare MacTtepa HacTpouku. B ganbHenwem naponb
MOXHO M3MeHUTb Ha cTpaHuue FTP B MeHio Cnyxobl.
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6 Hactporka

Hactpoitkn FTP

Brnwounte ciysby FTP

Wma nonbaoearena  fip

Mapone  ees

Lomawnumii katanor Jmnt/ufs/home/ftp v

PucyHok 6.4 — Mactep HacTpounku. Hactponka FTP

EI NMPUMEYAHUE
HacTtpoiika goctyna k cnyx6am KoHTponnepa nogpobHo onucaHa B AOKYMEHTE
KpaTtkoe onucaHne oCHOBHbIX yHKUMN Web-nHTepdeica ynpaBneHusi KOHTPONIepos.

6.3 ObHoBnNeHue BcTpoeHHoro MO KoHTponnepa

O6HOBUTL BCTpoeHHOe MO KoHTponnepa MOXHO OAHUM U3 ABYX CNOCOOOB:
» O6HoBneHune Yepes WEB-koHurypaTop;
« AnnapaTHoe 0GHOBMNEHKE.

m NMPUMEYAHUE
AkTyanbHoe MO gns KoHTposnnepa AOCTYMNHO Ha caiTe www.owen.ru.

[ns o6HoeneHus MO npu nomowm WEB-koHurypaTopa cnegyert:
1. MNogkntounTb KOHTpoOnep B ceTb Ethernet, B koTopon Haxoautca nonb3oBatensckui MK, nnm
Hanpsamyto K MK npu nomowm kabena MicroUSB-USB.

2. 3antn B WEB-6pay3sepe Ha cTpaHuuy npubopa, BbibpaTth Bknagky O6HOBNEeHMe NPOLUBKU rMaBHOMO
MeHio Cuctema.

3. BeibpaTb dhavin npowwmeku (bopmat *.bin).

< | |TPUMEYAHUE

| 1 ] Mo ymonuaHmio nomnb3oBaTtenbckue HAaCTPOVKM U JaHHbIE COXPAHSIIOTCS. YTOGb! BLINOMHUT
c6poc BCex HAaCTPOEK Kk 3aBOACKOMY COCTOSIHWIO, crneayeT BblbpaTb yHKUMIO YOanumb
Hacmpoliku ycmpolicmea.

4. HaxaTb kHomnky Mepe3arpy3nTb yCTPOMCTBO M OGHOBUTL NPOLUUBKY.

5. JoxpaTtbesa 3BYKOBOIO CurHana (BpeMﬂ oxnganusa — 1 MMHyTa), CuUrHanumsunpymwlLiero o Ha4ane
0OHOBNEHMS NPOLLUNBKN. I'Ipou,ecc 0OHOBMNEHMS 3aHMMAaEeT OKOSO OBYX MUHYT. Mocne okoH4aHusA
|'|pl/|60p Mn30acT TP KOPOTKUX 3BYKOBbIX CUrHana.

[ns annapartHoro o6HoBneHus BcTpoeHHoro MO cnepyert:

1. OTcbopmatmpoBatb Hakonutens USB Flash nnu microSD o6bemom He meHee 512 MbGaiT B channoyto
cuctemy FAT16 nnu FAT32. PekomeHngyetca ucnonb3oatb ytunuty HP USB Disk Storage Format
Tool.

NMPUMEYAHUE
EI Hakonutenb gomkeH cogepkatb TONbKO OAMH pa3gen u uMeTb CTunb Tabnuupel pasgenos MBR.

2. MomecTntb hamn npoLmekM ¢ umeHem plc210f.bin B KOPHEBYIO ANPEKTOPUIO HAKOMUTENS.

s | |[MIPUMEYAHUE

| 1 | |Ecnu HoBast NPOLUMBKa UMEET NPUHLMNMANbHbIE OTNMYNA OT TEKYLLEN, cnegyeT NOMeCcTUTb B
KOPHEBYIO AMPEKTOPUIO HakonuTens dann reset_plc (BXxoguT B COCTaB apxvBa NpOLUMBKM),
4YTOObl COPOCUTL BCE HACTPOMKUN K 3aBOSCKOMY COCTOSTHUIO.

. MoaknounTb HAaKONUTENb K KOHTPONNEPY.
. OTKMOYUTL MUTaHME KOHTPOIepa.

. 3axaTb CEPBUCHYH KHOMKY.

. BkntounTb NuTaHme KoHTponnepa.

N O o AW

. JoxpaTtbes OAHOKpPaTHOro 3ByKOBOIo curHana m otnyCtutb CeEpPBUCHYHO KHOIMKY. I'Ipouecc obHoBNEHNS
3aHMMaeT OKOJ10 ABYX MUHYT. Mocne okoH4YaHus r|p|/|60p n30acT Tpu KOPOTKMX 3BYKOBbIX CUrHana.
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A

BHMMAHUE
B cnyyae nospexaeHus carna BctpoeHHoro MO koHTponnep u3gaet HenpepbIBHbIN 3BYKOBOW CUrHanN
ANUTENBbHOCTBLIO 5 CEKYHA U 3arpyXaeTcsi C NpexHen Bepcuen BcTpoeHHoro 0.

6.4 BocctaHoBneHue 3aBOACKMUX HaCTpPoOeK

[lns BOCCTaHOBNEHUA 3aBOACKMX HacTpoek crnegyet oTkpbiTb WEB-KOHurypatop, nepentn Ha cTpaHuuy
Pe3epBHOe KonupoBaHWe [MaBHOrO MeHw Cuctema M HaxaTb KHOMKY BbinonHuTb cbpoc. CerteBble
HaCTPOWKM TaKke BEPHYTCH K 3aBOACKMM 3HAYEHUSIM.

6.5 locTyn K TepMmuHany

[ns goctyna kK onepaunMoHHon cucteme KoHTpornnepa B WEB-KoHdurypaTope crnegyer:

1.
2.
3.

OTkpbITb cTpaHuuy TepMuHan rnaBHoOro MeHio Cuctema.
HaxaTb OTKpbITb TEPMUHaN B OTAENIbHOM OKHe.
MpuHATL ucknoveHns 6esonacHocTy Gpaysepa Anst paboThbl C HEM3BECTHBIM cepTudmkatom SSL.

[ns nogknioyeHns K TepmuHany no uHtepdency RS-232 cnegyert:

1.

2.

B WEB-koHurypaTtope Ha cTpaHuLe YnpaBneHue rnaBHoro MeHio Cucrtema nepentu Ha BKnagky
RS232 1 noctaBuTb ranoyky Hanpotns CucremHas koHconb RS-232.

CoeanHuntb koHTponnep ¢ MK kabenem KC14 (cm. pasgen 5.8).

6.6 3arpy3ka npoekta ¢ USB/SD-HakonuTens

[ns obHoBneHusa npoekta ¢ USB/SD-Hakonutens cnegyer:

1.

© 00 N O

OTdpopmaTmpoBath Hakonutens B pannosyto cuctemy FAT16 unu FAT32 (pekomeHnayetcs
ncnone3oeatb ytunuty HP USB Disk Storage Format Tool).

. Cospartb kaTanor ¢ Ha3saHnem app.plc210 B KOPHEBOWN ANPEKTOPUM HAKONUTENS.
. CkomnunupoBatk npoekt CODESYS (Bknagka Komnunsyus, komanga Komnunsyus).
. Cosgatb 3arpy3odHoe npunoxeHne B CODESYS (Bknagka OHnatiH, komaHaa Co3damb

3a2py304Hoe MpusIoKeHue), B okie CoxpaHumsb Kak ykasaTb NyTb K narnke.

m NMPUMEYAHUE
MornHbIA NYTb K Nanke He AOMMKEeH CoaepXXaTb CMMBOSIbI KUPUINNLBI, Nanka AOSMKHA HaXxoauTbes
Ha »xecTtkom aucke K.

. Copepxnmoe cosfaHHoM nanku (Ho He caMy narky) NnepeHecTy B Nanky HaKoNUTENs, CoO34aHHyHo

paHee.

. NogKnouYnTb HAKONUTENBL C MNONb30BaTENbCKOM NPOrpaMmMon K 06eCTOYEHHOMY KOHTPOSEpY.

. MNepesecTtu Tym6nep B nonoxeHne CTOI 1 nogats NuTaHue.

. loxxgaTbCsa KOPOTKOro 3ByKOBOTrO curHana. MNpoekTt OygeT 3anyLueH.

. MNepeBecTtu Tym6nep B nonoxeHne CTAPT ans nocnegyowero 3anycka nosib3oBaTefibCKoro npoekTa

nocrie nepesarpy3ku no nnTaHuio.

@ NPEAYNPEXOEHUE
Mocne nepesanycka KoHTpornnepa norvka padotel Tymbnepa CTAPT/CTOI 6yget
COOTBETCTBOBATL CXeMe M3 pasgena 3.6

54



6 Hactporka

6.7 Pa6oTta npubopa c CODESYS V3.5
f BHMMAHUE
HokymeHTaumsa no pabote koHTponnepa ¢ CODESYS V3.5 npuBeneHa Ha cante www.owen.ru.
[ns Hadyana paboTkl ¢ npubdopoM B cpefe nporpammmpoBaHns CODESYS V3.5 Heobxogumo:
1. CkavaTtb 1 yctaHoBUTL CODESYS.

EI NMPUMEYAHUE

KomnneKT nocTaBku BKITHOYAET JIMLIEH3NIO HA Crieaytomne KOMMOHEHThI:
* Modbus TCP Master;
* Modbus TCP Slave;
* Modbus Serial Master;
* Modbus Serial Slave;
* Web-visu;
* OPC UA.

2. Ckayatb 1 ycTaHoBUTb apxuB peno3utopus CODESYS Repository Archive V3.5 SP4.
3. 3anyctute CODESYS u yctaHoBUTbL TapreT-cpain. [1ns 9Toro BbIiNONHUTE criegyoluine AeiCcTBus:

a. 3anyctute CODESYS V 3.5 n BbibepuTe B MeHto UHCTpyMeHTbI NyHKT MeHeaxep nakeToB.
b. HaxmuTe kHoMNky YcTaHOBUTBL 1 BbibepuTe naket OwenTargets-3.5.package.
c. BbibepuTe pexviMm NONMHOM yCTaHOBKMU U HaxxMuTe kHonky Next.

4. Cosgatb npoekT B npunoxeHun CODESYS, Bbibpas cooTBeTCTBYOLWMIA WAbnoH Mmogudmrkaumm
npunbopa.

5. YcTaHoBuTb coeguHeHne npubopa co cpegon nporpammmpoBaHms CODESYS.
m NMPUMEYAHUE

MogkrtoveHme k cpene nporpammmpoBaHnss CODESY'S npouncxoguT yepes nntepgencsl USB
Device nnu Ethernet.
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7 TexHnyeckoe obcnyxmBaHue

7 TexHU4yecKoe ob6cnyxumBaHue

Bo BpeMmsi BbINONHEHMST paboT N0 TeXHUYEeCKOMY OOCIyXMBaHUIO KOHTposfiepa cneayeTr cobniogatb mepbl
6e3onacHoCTU.

TexHU4ecKMn OCMOTP KOHTponsepa npoBoauTcs 06CMyXMBaKOLWUM MNEPCOHANoOM He pexe OAHOro pasa
B 6 MecsiLEB U BKOYaeT B cebsi BbINONHEHWE CreayoLLnX onepauuii:

* QYMCTKa Koprnyca M KNEMMHbIX KONOAOK KOHTpOsiepa oT MNbin, rPsS3n U NOCTOPOHHUX NPEAMETOB;

* NpoBepka 3apsaa 6atapen no nHamkatopy B3I (koraa npnbop HaxoauTca B pabodem pexume);

* NpoBepKa KavyecTBa NoagKnto4eHna BHELLHNX cBsa3en.
06Hapy>KeHHble BO BpeMA OCMOTpa HefoCTaTKM cnegyet HemMeaneHHO YCTPaHUTb.

Me>xnoBepo4HbI UHTEpBan — 4 roga.

8 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HaMMeHoBaHve umogudukaumsa npmdopa;
* TOBAPHbIN 3HaK;
* cTeneHb 3awmTbl kopnyca no NOCT 14254;
* HaNpsKeHWe 1 YacToTa NUTaHus;
* noTpebrnsemMas MOLLHOCTb;
* KNacc 3aWuThbl OT NopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0-75;
* 3HaK YTBEPXKAEHUSA TUNA CPEACTB U3MEPEHWIA;
* €[IMHbIN 3HaK 0bpalleHns NPOoaYKLMM Ha pbiHKe EBpa3nMnckoro 3KOHOMUYECKOro Col3a;
* CTpaHa-n3roToBUTENb;

* 3aBOACKOVM HOMep npubopa, MecaL 1 rod M3roToBMeHUs.

Ha notpebutensckyto Tapy HaHECEHBI:
* HaMMeHOBaHWe 1 Mogudukauns Nnpubopa;
* TOBaPHbIN 3HaK;
* NMOYTOBbLIN agpec ocuca N3roToBUTENS;
* LUTPUX-KOZ;
* eVHbIN 3HaK 06palLLeHNs NPoaYKUMKN Ha pbiHKe EBpPa3nincKoro 3KOHOMMUYECKOrO Coo3a;
* CTpaHa-n3roToBUTENb;
* jaTa yNaKkoBKMy;

* 3aBOACKOM HoMep npubopa.

9 YnakoBka

YnakoBka npubopa npoussBogntca B cootBetctBuM ¢ [OCT 23088-80 B noTpebutennbckyo Tapy,
BbINMOSTHEHHYIO M3 KOPOBOYHOro kapToHa no NOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.
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10 TpaHCcnopTMPOBaHME U XPaHEHNE

10 TpaHcnopTupoBaHue U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKpbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkHa KpenuTbCs CornacHo npasunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCropTa.

TpaHcnopTMpoBaHne MpuboOpoB B yNakoBKe MNpeanpuaTUS-U3roTOBUTENSA OOMKHO COOTBETCTBOBATb
CrnenyoLWmM YCIOBUSIM:

* Temneparypa okpy»katoLiero Bo3gyxa ot muHyc 40 go nntoc 70 °C;

* oTHOCcUTENbHas BnaxHocTb oT 10 0o 95 % 6e3 KoHAeHcauun Bnaru;

» aTmochepHoe gaeneHune He meHee 80 kla (akBuBaneHTHo BbicoTe 3000 M Hag ypoBHEM MOpS)
Mpnbop cnepyet nepeBo3NTb B TPAHCMOPTHOW Tape MOLITYYHO UMM B KOHTeWHepax ¢ cobniogeHuem mep
3almMTbI OT Y4apoB 1 Bubpauui.
YcnoBusi XxpaHeHUsl B Tape Ha CKnage U3rotoBuUTeNst U NoTpebuTens AOMKHbI COOTBETCTBOBATL yCroBuam 1 no

[OCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NPUMECHU.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.

11 KoMnneKkTHOCTb

HanmeHoBaHue KonuyectBo
Kontponnep MJIK210 (ncnonHeHue B COOTBETCTBUM C 3aKA30M) 1wT
Ka6enb MicroUSB-USB 1.8 m 1wt
Kabenb RJ45-RJ45 1wt
KomnnekT 3arnyLiek ons nopTos 1Kk-T
Knemma 2EGT-5.0-002P-14 2 Wr.
MacnopT 1 MNapaHTUiHbLIN TanoH 1 3Ks.
PykoBoacTBO no akcnnyarauum 1 3ka.
BbicTpbIn cTapT 1 aks.

(D NPEAYNPEXOEHUE

MsrotoButenb ocTaBnseT 3a cobor NpaBo BHECEHUS AOMOSTHEHN B KOMIMIIEKTHOCTb Npnbopa 6e3
yBeaAoOMIeHna Unm cornacoBaHn4a C nonb3oBartenem.

12 MNapaHTUNHbIE 00sA3aTeNnbCTBA

M3rotoBuTeNb rapaHTUpyeT COOTBETCTBUE npubopa TpeboBaHuam TY npu cobnogeHun ycrnosui
aKcnnyataumm, TpaHCNOPTUPOBAHUA, XPaHEHUSA U MOHTaxa.

[apaHTUIAHBIN CPOK aKcnnyaTauum — 24 mecsita co OHSA NPoaaxu.

B cnyyae Bbixoga npubopa K3 CTpos B TEYEHME rapaHTUAHOINO Cpoka Mpu COOMoAeHUM YCIOoBUiA
3KCMnyaTauuu, TPaHCMOPTUPOBaHMS, XpaHeHWs W MOHTaxa nNpeanpusThe-M3roToBuTeNnb 06A3yeTcs
OCYLLECTBUTb €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

Mopsinok nepedayn npubopa B peMOHT COAEPXXUTCS B MACMopTe U B rapaHTUNHOM TasloHe.
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