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BBegeHue

HacTtoswee pykoBOACTBO MO 93KChfyaTauuMu MpegHasHadyeHo AN  O3HaKoMIeHust obcnyXuBaroLwero
nepcoHana ¢ YCTPOWCTBOM, KOHCTPYKUMEW, paboTol K TexHWYeckuM obCnyxuBaHMeM KOHTponsepa
norudeckoro nporpammupyemoro [JIK210 (B panbHenwem Mo TEKCTYy WMMEHYEMOro «npubopy» wnu
KKOHTpOnnep»).

BHMMAHUE

A MoakntoveHune, perynmnpoBka n TexHn4eckoe 06CJ'Iy)KVIBaHl/Ie KOHTpOJ11epa AOJIKHbI MPON3BOANTLCA
TOJIbKO KBaJ'IVIq:)VIU,VIPOBaHHbIMVI cneunannctamMmu, n3y4mBLIMMN HacTosLlee PyKOBOD,CTBO no
aKcnnyartauun.

Mpubop BbinyckaeTca cornacHo TY 26.51.70-026-46526536-2018 (mogudpmkaumm 11, 12, 13, 4G) n TY
26.51.70-037-46526536-2020 (Mmogudmkaumsa 14) nmeet geknapaumto cooreerctemsa TP TC.

KoHTponnep nsrotaBnmMBaeTcs B HECKONbKMX Moaudukaumax. Pasnuumns mexagy mogndumkaumamm ykasaHsl B
YCINOBHOM 00603Ha4YeHUu:

MniK210-X

I
(9]
(7]

Moaudukauusa KoHTponnepa
Konu4ecTBO 1 TUMbI BXOOOB ¥ BLIXOAOB
11: 8 BLICTPLIX AMCKPETHBIX BXOOOB

4 OucKpeTHLIX BXOOA

18 OMcKpeTHLIX BEIXOOOB THNa pene
12: 8 ObICTPLIX AWCKPETHLIX BXOAOB

16 OMCKPeTHBIX BXOOOB

12 OAMCKpeTHLIX BEIXOAOB THNa pene
13: B BbICTPLIX OMGKPETHLIX BXOOOB

16 OuCKpeTHLIX BXOOOB

8 BLICTPbIX OMCKPETHBIX BLIXOAOB TUMNA

TPaH3MCTOPHBIA KNI

8 OVCcKpeTHLIX BLIXOOOB THUNA

TPaH3MCTOPHLIA KIIOY
14: 8 ObICTPLIX AWNCKPETHLIX BXOO0B

4 OucKpeTHbIX BXoAa

4 aHanoroBbIx BXoOa

12 OMCKpeTHLIX BEIXOOOB THNA pene
4G: 8 ObICTPLIX ANCKPETHBLIX BXOOOB

4 OucKpeTHLIX BXOOA

4 OMCKPeTHbIX BeIXOQA TvNa perne

4G-mopem ¢ nogoepxkon GNSS

(GPS/GLONASS) ¢ 2 SIM-kapTamu

Cpepna ucnonHeHus
CS - CODESYS V35

Mpumep
Mporpammupyembin KoHTponnep MNK210-11-CS
Y KOHTpoOMepa ¢ 3TMM HaMMeHoBaHeM ByayT crneayoLme OCHOBHBIE XapaKTEPUCTUKN:

* 8 BbICcTpbIX AMCcKpeTHbIX Bxogos (FDI, go 100 kl'w);
* 4 nuckpeTtHbIx Bxoga (DI);
* 18 peneriHbIx AUCKPETHbIX Bbixogos (DO);

* cpena nporpammunpoBaHna CODESYS V3.5.




I'Ipe.qynpem,qalou.l,ue coobLweHun
B AaHHOM pyKOBOACTBE NPMMEHSIIOTCS criedytoLume npeaynpexneHus:

T OMNACHOCTb

KntoueBoe cnoeo ONACHOCTb coobLiaeT o HenocpeACcTBEHHOM Yrpo3e onacHOM CUTyauuu,
KoTopas NpMBeaeT K CMepPTH UIM Cepbe3HON TpaBMe, eCiv ee He NPeaoTBpaTUT.

BHUMAHUE

KrntoueBoe cnoso BHVMAHWE coobuwaeTt 0 noTeHuManbHO OonacHOM CUTyaLmm, KOTopast MOXeT
NPUBECTU K HEDOMbLUMM TPpaBMaM.

NPEAYNPEXOEHUWE

KnioyeBoe crnoso NMPEAYTMPEXOEHUME coobLiaeT o noTeHuManbHO onacHOW cuTyauum , kotopasi
MOXET MPUBECTU K MOBPEXAEHMIO UMYLLIECTBA.

NMPUMEYAHUE

KntoueBoe cnoso NMPNMEYAHWE ob6paluaeT BHUMaHue Ha norne3Hble COBETbI U pEKOMEHAALMMN,
a Tarke nHgopmaumio Ansa 3 eKkTBHOM 1 GezaBapuiiHo paboTbl 000pyaoBaHKS.

H e b

Orpal-wNeHMe OTBEeTCTBEHHOCTHU

Hu npu kaknx obctositensctBax OO0 «[lMponssoacteeHHoe O6beamHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IpUaNYECKY0 OTBETCTBEHHOCTL M HEe ByayT npu3HaBaTh 3a cobon kakme-nnbo obsizaTenbcTea
B CBSA3M C 5oObIM yuiepboMm, BO3HUKWMM B pesyrnbraTe YCTAHOBKM MM UCMOnb3oBaHusA npubopa
C HapyLleHMeM OeNCTBYIOLEN HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTALNN.




Mepbi 6e3onacHocTH

Mo cnocoby 3aWuTbl OT MOPaXEHUs ANEKTpPUYECKMM Tokom npubop cootsetcTByeT knaccy |l no FOCT IEC
61131-2-2012.

Bo Bpemsi akcnnyataumm un TexHu4yeckoro obcnyxmsaHua npubopa crnegyer cobniogate TpebosaHus
creayoLwmx AOKYMEHTOB:

+OCT 12.3.019-80;
* «[paBuna akcnnyartauum 3neKTpoycTaHOBOK NoTpebuTenen»;

- «[MpaBuna oxpaHbl TpyAa Npu KCNyaTaumumn 1eKTpoyCTaHOBOKY.

A BHUMAHMUE

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

JTobble nogkrtoveHns K npudopy 1 paboTbl Mo ero TeEXHNYECKOMY OBCNYXMBaHUIO crieayeT
NPOWN3BOANUTb TOMbKO NPW OTKIOYEHHOM MUTAHUK KOHTPOMEPa U NOAKIOYEHHbIX K HEMY
NCMONHUTENBbHBLIX MEXAHWU3MOB.

® NPEAYNPEXOEHUE

He ponyckaerca nonagaHue Briarv Ha KOHTaKTbl BbIXOAHbLIX COEANHUTENEN N BHYTPEHHME MeMEHTI
KOHTponnepa.
® NPEAYNPEXOEHNE

Mpnbop 3anpeLleHo ncnonb3oBaTh NPU HaNUYKMM B atMocdepe KUCHOT, LLenoven, Macen U UHbIX
arpeccuBHbIX BELLECTB.

B cnyyae npumeHeHus npubopa Ha obbekTax, NOAKOHTPONbHbLIX PeaepanbHON Cnyxbe No 9KONOrnm4yecKkomy,
TexXHonornyeckomy u atomHomy Hapsopy (PCIOTAH), obbektax opraHoB ©6e30MacHOCTM U OXpaHbl
npaBonopsaka UM UHbIX O6bekTax, MOTEeHUManbHO MPEACTaBNALMX OMACHOCTb AN XU3HWM U 300POBbSA
OKpY>KaIoLLMX, MOOKIIOYEHNE K KOHTpOnepy Tpebyercs 3almTTb C NOMOLLbIO Napors.

B cnyyae npumeHeHusi npubopa Ha obbekTax opraHoB 6e30MacHOCTM U OXpaHbl NPaBOMOPSiAKA MU UHbIX
obbekTax, NoTeHUManbLHO NPeACTaBNsoOLMX ONACHOCTb ANs KU3HW U 300POBbS OKPYXKAOLLMX, NOAKIYEHNE
K KOHTpoOnnepy TpebyeTcs 3anUTUTL C NMOMOLLbIO Maporsi.
TpeboBaHuWs k Naporto:

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

* Napornb JOMKeH cogepxaTtb OykBbl NaTUHCKOro andasuTta n undpsl.
Maponb pekoMeHayeTcst MeHATb He pexe 1 pasa B 3 mecsua.

He ponyckaeTcs nogknoyaTte NpUBop K NokanbHoM ceTu ¢ BbixogoM B IHTepHeT 6e3 obecnedeHns HagexHbIx
CPE/ICTB MEXCETEeBOro 3KpaHNMPOBaHMS.
® NPEAYNPEXOEHUE

N3M4ecKnin 4OCTYN K Npubopy AoMmkeH ObiTh pa3peLleH TONbKO KBanuguumMpoBaHHOMY
obcnyxuBaroLwemMy nepcoHanny.



V|Cl1011b3yeMble TepPMUHbLI N COKpaLleHnA
OC - onepauunoHHas cuctema.
MK — nepcoHanbHbIN KOMNbIOTEP.
MO — nporpaMmHoe obecneyeHune.
CK3 - cpenHee kBagpaTnyHoe 3HaveHue.
LLWM — LunpoTHo-MMnynecHas Moaynsaums.

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

FTP (File Transfer Protocol) — oguH 13 6a3oBbix NPOTOKOMNOB nepeaayn gannos. C ero noMoLbo MOXHO
nopgkntoyatbes kK FTP-cepBepam, npocmaTtpmBaTtb COAEPXKMMOE UX KaTarnoroB 1 3arpyartb gawsbl C
cepBepa MUnu Ha cepBep.

GPS (Global Positioning System) — cucrema rno6anbHOro no3nuMoHMPOBaHKS.

HTTP (HyperText Transfer Protocol) — npoTokon npmknagHoro ypoBHs nepegayun AaHHbIX B BUAE
rMNepTekCcToBbIX AOKYMeHTOB B doopmate « HTMLy». B HacTosILLMIN MOMEHT MCNOMb3yeTcsa ANg nepegayn

NPON3BOJIbHbIX AAHHbIX.

HTTPS (HyperText Transfer Protocol Secure) — pacwumpenue npotokona HTTP gns
nogaepXkn WnpoBaHnst B LiENsSX NOBbILWEHNst 6e30MacHOCTH.

LTE (Long-Term Evolution) — ctangapT 6ecnpoBogHON BbICOKOCKOPOCTHOM Nepeaayvm gaHHbIX.

SFTP (SSH File Transfer Protocol) — potokon ans KonnpoBaHWsi U BbINOMTHEHUS APYIMX onepauunii ¢
dannamm noBepx HageXHoro n 6e30nacHoOro CoOeaAnHeHNs.
SIM-kapTa (Subscriber Identification Module) — naeHT1dnKaUMOHHLIN MOgynb abOHEHTa, MPUMEHSIEMbI

B MOOUIbHOI CBA3N.

SMS (Short Message Service) — cepBuc, NnpegHasHadeHHbIN aAng npuema u nepegadm KopoTkux
COOD6LLIEHNIA NOCPECTBOM pagnocurHana.

SSH (Secure Shell) — ceTeBon npoTokon Anga 6e3onacHOro yaanéHHoro ynpasneHus onepaunoHHon

cucTeMou u TyHHenvpoBaHusa TCP-coeanHeHun (Hanpumep, ons nepegayvv dannos).

USB —nocnegoBatenbHbIn MHTepdenc 48 NOAKTIYeHNS nepudepuitHbIX YCTPONCTB K BbIYUCAUTENBHON

TEXHUKE.



1 HasHaueHue n cyHKumnm

1 HasHauyeHue u ¢pyHKUMMN

KOHTpOJ'Iﬂep npegHasHa4vyeH anda nocTtpoeHnda aBTOMaTU4YEeCKMX CUCTEM KOHTPONA U Ond  ynpabBlieHUA
npon3BoACTBEHHbIMN TEXHOJIOTMYECKMMK NpoLeccamMn Ha NPpOMbILLUITEHHbLIX NpeanpuaTnUAax.

Noruka paboTbl KOHTpONNepa 3agaeTcs ¢ NOMOLLbIO cpeabl pa3paboTtku Codesys v3.5.

MopoaepxmBaloTca BCe s3blkM MporpaMmMmnpoBaHmns ctaHgapta MOK 61131-3:
* LD: PenenHo-KOHTaKTOPHbIE CXEMbI;
* FBD: ®yHkumnoHanbHble 6rioKoBbIe Anarpamme;
* SFC: lNocnepoBatenbHble PYHKUMOHAMNbHbIE AnarpaMmel;
* ST: CTpPYyKTYpPUPOBaHHbIN TEKCT;
* IL: CnncoK MHCTPYKUMIA.

[okymeHTaumns No nporpamMMMpoBaHUIO KOHTponnepa u pabote ¢ nporpamMmHbiM obecnevyeHuem npueegeHa
Ha CTpaHuLe Nnpubopa Ha canTe KOMNaHUN WWW.OwWen.ru.



2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

2 TexHu4yeckue XApPaKTepUCTuUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

Tabnuua 2.1 — O6wwmre TeXHNYECK1e XapaKTepUCTUKN

MapameTp |

3Ha4yeHue (CBOMCTBA)

MutaHue

KonunyecTtso NnopToOB NUTAHUA

2 (OCHOBHOW 1 pe3epBHbIi)

HanpﬂmeHme nMTaHnA

10...36 B (HomuHanbHoe 24 B)

Hanp;m(eHme nepexoga oT OCHOBHOIo UCTOYMHUKaA

NUTaHNsA K pe3epBHOMY 6..9B
MoTpebnsiemas MOWHOCTb, He Gonee:

— mogudpmkaums 11 16 BT
— moaudmkaumsa 12 14 BT
— moaudukaumsa 13 10 BT
— moaudukauus 14 12 BT
— Mmogmdukaums 4G 12 BT
3alumTa oT NepenontoCcoBKN Ectb

Bbluncnuren

bHble pecypchbl

LleHTpanbHbIN npoueccop

4x Cortex-A55 1,8 Ty,

O6bem drnew-namaTy (TN NamaT)

8T (eMMC)

O6bem onepaTuBHOM NaMSATU (TUM NAMATH)

215 (DDR4)

O6bem Retain-namsaTtu (Tvn namaTn)

64 K6aint (MRAM)

Bpemsi BbINOHEHMS NYCTOro Lmkna
(cTabunusmpoBaHHoe)

3 mMc

UHTepenchbl cBA3M

Ethernet

Konunyectso nopToB

Konunuyectso noptos 4 (RJ-45)
MopTbl 1-3 — kommyTaTop Etnernet, 10/100 M6ut/c
MopT 4 — otoenbHbIN ceTeBor aganTtep Ethernet 10/
100/1000 M6wuT/c

HOﬂ,ﬂep)KI/lBaeMble NPOMbILLUJ1IEHHbIE NPOTOKOJ bI*

Modbus TCP (Master / Slave)
OPC UA (Server)
MQTT (Client/Broker)
SNMP (Manager/Agent)

I'Io,u,/:lepmwaaeMble npuknaagHbie I'IpOTOKOJ'II:I*

NTP
FTP, FTPS
HTTP, HTTPS
SSH
SMTP/IMAP/POP3
OpenVPN
WireGuard

MakcumanbHasa gnuHa kabensi

100 m

RS 485

KonunyecTtso nopToB

2
3 (ansa mogudukaumm MIK210-4G)

MopoepxmBaemMble NPOTOKOMbI™

Modbus RTU (Master / Slave)
Modbus ASCII (Master / Slave)
OBEH (Master)

[MpoTOKOMbI TENMO- U 3NEKTPOCHETYNKOB

CkopocTb nepegayu

1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200 6ut/c

anbBaHU4YecKas n3onauusa Mexay MHTepgencom n

Cornacyrou.me PE3NCTOpPDbI

BCEMW OCTasIbHbIMK y3namu npubopa, He MeHee 1500 B
MoatarneatoLme pesncTopsl Ectb
Het




2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp 3HaueHue (cBOMCTBA)
RS 232**
KonuuyecTtso noptoBs 1 (Tx, Rx, GND)
MakcumansHoe KonmyecTso NprbopoB B CETU 1
Modbus RTU (Master / Slave)
MoAnepXVBaEMbIE NPOTOKOMI* Modbus ASCII (Master / Slave)
OBEH (Master)
[MpoTOKOMbI TEMMO- U 3NEKTPOCHETYNKOB
CKOPOCTb Nepeaadn 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200 6ut/c
USB Device

Konunyectso noptos

1 x micro USB (RNDIS)

CODESYS Gateway

FTP
MoppepxMBaeMble NPOTOKOSbI HTTP
HTTPS
SSH
BcTpoeHHbIn mogem (Tonbko ans MJIK210-4G)
MopnaepxmBaemble cTaHgapTel GNSS GPS/GLONASS /BD

YacToTHbI AnanasoH, [T,

GPS: 1574.4 - 1576.44 MHz
GLONASS: 1598 - 1606 MHz
BD: 1559 - 1563 MHz

MoppepxmBaemMble ctaHaapThl 4G

GSM: 900/1800
WCDMA:B1/8
LTE-FDD: B1/3/5/7/8/20
LTE-TDD: B38/40/41

Tun naeHTUMKaLMOHHOrO Moaynsa aboHeHTa

SIM (2 wT.)

Ctanpgapt SIM-kapThl

Micro SIM

Tapud MmobunbHoM cBA3N

Moppepxka 4G, [OCTYN B MHTEPHET

AHTeHHa LTE

Twn aHTeHHbl: BHewHaa (SMA-M)

AHTeHHa GPS

Tvn aHTeHHbI: BHewHsasa (SMA-M)

CkopocTb Npuema u nepegayun AaHHbIX

GPRS multi-slot class
12 EDGE multi-slot class
12 UMTS R99: 384 k6ut/c (npnem/nepenaya)
HSPA+: 5.76 MbuT/c (nepegaya), 42 MéuTt/c (npuem)
HSDPA/HSUPA: 2.2 M6uT/c (nepepaya), 2.8 Méut/c
(npuem)
LTE-FDD CAT4: 150 M6éwut/c (npuem), 50 Mout/c
(nepepayva)
LTE-TDD CAT4: 130 M6ut/c (npnem), 35 MéuTt/c
(nepenava)

Mpuem u otnpaBka SMS

Monnepxnsaetca

MoakniovyaemMble HaKONUTENU

USB Host
KonunyecTtso pazbEMoB 1 x USB type A
MoooepxvBaemble yCTPOMCTBA MSD / FTDI, USB 2.0
MopoepxmsaemMble hanoBble CUCTEMBI FAT16, FAT32, ext4, NTFS (read only)
MakcmanbHbIN TOK NOTpebrneHus 230 MA

SD card

KonunyecTtso pazbEMoB 1
Tun microSD

MoonoepxvBaemble hannoBble CUCTEMbI

FAT16, FAT32, ext4, NTFS (read only)

MakcumarnbHas éMKoCTb

4 I'b (microSD)
32Tb (microSDHC)
512 I'b (microSDXC)

Yachbl peanbHOro BpemMeHu

10




2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp 3HaueHue (cBOMCTBA)
MorpelHoCTb X0aa, He Gonee:
— npu Temnepartype +25 °C 5 cekyH B CyTKM
— npwu Temnepartypax —20 °C n +55 °C 20 ceKyH B CYTKU
TN UCTOYHMKA NUTaHWS Batapes CR2032
O6wme cBegeHus
[abapuTHble pa3mepsbl (105 x 125 x 84) £ 2 Mm
Macca, He bonee 1,2 Kr
CteneHb 3awwmtbl kopnyca no NOCT 14254-96 P20
MHauvkaumsa Ha nepegHen naHenm CeeTtognogHasi
McToyHmK 3ByKOBOIO curHana
BctpoerHoe obopynosaHue [BYXno3mumMoHHbIN Bbikmtodatens CTAPT / CTOI
Knonka CBPOC
CepBucHas KHoMnka
CpepgHsia HapaboTka Ha oTkas™™* 60 000 y
CpenHwii cpok criy0bl 8 net

El NMPUMEYAHUE
* MNopaepxumBaeTca peanu3aumns HeCTaH4APTHBIX NPOTOKOMOB C NMOMOLLbIO CUCTEMHBIX BUBNMOTEK.

** UnTtepderic RS-232 gomkeH ncnonb3oBaTbCs TOMNbKO AN NOAKNIOYEHMS YCTPONCTB, 3anUTaHHbIX
OT MCTOYHMKA MUTaHMS NOCTOSAHHOTO Toka. [AnnMHa kabens cBA3M He A0KHA NpeBbIWaTh 3 M.

hl Kpome ANEKTPOMEXaHNYECKNX nepekmoaneneﬁ N anemMmeHTa nNMTaHna 4acoB peaJyibHOro
BpeMeEHMN.

Tabnuua 2.2 — AHanorosble BxoAbl (Al)

MapameTp 3HayeHue
[Nopknovyaemble curHansbl cM. Tabnuuy 2.3
PaspsaHocTts AL 16 6uT
YHUPMLMPOBAHHbIE CUrHArbI He 6onee 0,6 ¢
Bpems onpoca oaHoro | TC He 6onee 0,9 ¢
Bxoga* ™ He 6onee 0,6 ¢
conpoTueneHna He bonee 0,6¢c
. HUdMLUMPOBaHHbIE CUTHanMbI +0,25 %
Mpenen OCHOBHOI yHUpUUMP °
npuBeneHHo TC +0,25 %
NorpeLLIHOCT Npu T +0,5 %
n3vepennm COnpOTUBNEHMS +0.25 %
MakcumanbHas 4oMNoNHUTENbHas NOrpPeLlHOCTb, Bbi3BaHHas +0.25 9
BMMSIHUEM 3IEKTPOMArHMTHLIX MoMeX, He bornee - °
e e e | 0 Tposena sonycrasos ooiosvor
paryp Py "'"' peasl, KA panycos, npvBeaOeHHON NOrpeLlHOCTN U3MEepPEHUS
He bonee
ConpoTuBneHne BCTPOEHHOIO TOKOU3MEPUTENBHOTO 510
pesucTtopa M

NMPUMEYAHUE

El * MocKonbKy OnNpoc BXOA0B BbINOMHAETCA NocneaoBaTenbHo, obliee BpeMs onpoca paBHO CyMMme
BpPEMeH ornpoca Bcex akTUBHbIX BxodoB. Ecnu B napameTpe Tun gaTymnka yCTaHOBIEHO 3HaYeHWe
[aTumk oTKNIYeH, 4aTumK UCKIoYaeTcsa U3 Cnncka onpoca.
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2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

Tabnuua 2.3 — [JaT4uKu U BXoAHble CUrHanbl

) . 2:3:?4':‘1? Mpenen OCHOBI-!OVI
[aTuymK nnm BxogHow curHan Avana3oH namepeHun MnazLero :2:|::ﬂi:|-é$:
paspspa
TepmonpeobpasoBartenu conpotuBneHusa no FOCT 6651-2009
Cu 50 (a =0,00426 °C-1) —50...+200 °C
Cu 50 (a = 0,00428 °C-1) —180...+200 °C
Pt 50 (a =0,00385 °C-1) —200...+850 °C
Pt 50 (a =0,00391 °C-1) —200...+850 °C
Cu 100 (a = 0,00426 °C-1) -50...+200 °C
Cu 100 (a = 0,00428 °C-1) —-180...+200 °C
Pt 100 (a = 0,00385 °C-1) —200...+850 °C
Pt 100 (a = 0,00391 °C-1) —200...+850 °C
Ni 100 (a = 0,00617 °C-1) —60...+180 °C
Pt 500 (a = 0,00385 °C-1) —200...+850 °C 0,001 °C +0,25 %
Pt 500 (a = 0,00391 °C-1) —200...+850 °C
Cu 500 (a = 0,00426 °C-1) -50...4200 °C
Cu 500 (a =0,00428 °C-1) —-180...+200 °C
Ni 500 (a = 0,00617 °C-1) —60...+180 °C
Cu 1000 (a = 0,00426 °C-1) —50...4200 °C
Cu 1000 (a = 0,00428 °C-1) —180...+200 °C
Pt 1000 (a = 0,00385 °C-1) —200...+850 °C
Pt 1000 (a = 0,00391 °C-1) —200...+850 °C
Ni 1000 (a = 0,00617 °C-1) —60...+180 °C
TepmoaneKkTpuieckue npeobpasoBatenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C
TXKK (J) —200...+1200 °C
THH (N) —200...+1300 °C
TXA (K) —200...+1360 °C
T (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
YHudmumpoBaHHble curHansl no NOCT 26.011-80
-1..+1B 0...100 %
0...5MA 0...100 % 0.1 % +0.25 %
0...20 mA 0...100 %
4...20 A 0...100 %
CurHan NnoCTOAHHOro HanpsXXeHusi
-50...+50 B 0...100 % 0,1 % +0,25%
CurHanbl pe3aucTMBHOIO TMNAa
8:::2 ng 0...100 % 0,01 Om £0,25
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2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

Tabnuua 2.4 — fluckpeTHble BxoAabl (DI u FDI)

Parameter

3HayeHue (cBOMCTBA)

BbICprIe ANCKpPEeTHbIe BXOoAbl

OuckpeTHble Bxoabl (DI) (FDI)

Pexxnmbl paboTbl

ONpeAeneHne NorMyeckoro
YPOBHS;
nsmepeHune nepuoaa u
ANUTENBHOCTU MMMNYNbCa;
CYETUMK MMMYNbCOB

onpeaeneHne Nnorm4ecKkoro ypoBHA

Twun Bxogos no NOCT IEC 61131-2

1

MakcrmManbHbIN TOK «I10rM4YecKon

eguHunubl» 5,5 MA 55mA
MakcumanbHbIA TOK «NTOrMYeCcKoro
1,3 MA
Hyms»
HanpsikeHne «nornyeckomn 9 30B
eAVHULbI»
HanpshkeHne «1orm4eckoro Hynsi» 0...5,5B
McTepesmnc BbIKMYEHMS 05B
«JIOTMYECKON €AMHULbI», HE MEHee ’
KOHTaKTHbIE AaT4UKM, KOHTaKTHbIE AaT4YNKK,
M TPEXNPOBOAHbIE AATHYUKN, TPEXNPOBOAHbIE OATHYMKN,
OAKINto4aEMbIE BXOAHbIE UMeLLME Ha BbIXOAe TPaH3UCTOP | MMELLMEe Ha BbIXode TpaH3MCTop
yctponcTea N-p-N UMK p-N-p-TUna ¢ OTKPbITLIM | N-p-N UK P-N-P-TUMNA C OTKPbLITLIM
KONNEKTOPOM KONNEKTOPOM

MuHUManbHas onUTENbHOCTb
MMMynbca, BOCNpUHUMaemas 25 mc* 5 Mkc
BXO4OM

0N peXxrMa U3MepeHnsi neproaa

n AnuTenbHocTn nMmnynescos: 100
MakcumanbHast YyacToTa BXOJHOro 20 My* Ky
curgana QNS peXuMa CYETYMKA MMMYLCOB:

5kly,

NMPUMEYHAHUE

[i]

* OHpeﬂ,eﬂﬂeTCﬂ AONMNTENBbHOCTbLIO LMKI1a KOHTpO1epa.

Tabnuua 2.5 — [iuckpeTHble Bbixoabl (DO) TMna anekTpomarHuTHoe pene

MapameTp

3Ha4yeHue (CBOMCTBA)

Tun KoHTakTa

Hopmaano pa3OMKHyTbIIZ KOHTaKT

Hopmaano pa3OMKHyTbIl71 KOHTAaKT

NepeKItoYeHNe NOrMYECKOro COCTOSIHNSA
reHepaums LUMM curnana (DO1-DO4)
reHepaums 3agaHHoro konmdectsa umnyrnscos (DO1-D0O4)

MakcumarnbHbI TOK KOMMYyTauum

5 A (npu nepeMmeHHOM HanpshkeHun He 6onee 250 B (CK3), 50 Iy,
pe3ucTUBHasi Harpyaka
3 A (npu nocTossHHOM HanpsixeHun He 6onee 30 B, peanctuBHas
Harpyska)

MakcumansHoe HanpsaXeHne Ha
KOHTaKTbl pene

264 B (CK3) nepemeHHOro HanpsieHus
30 B nocTosiHHOro HanpsxeHus

MWHUManbHbIN TOK KOMMYTaUmn

10 MA

KaTeropus npumeHeHna no NOCT
IEC 60947-5-1:2014

AC-15, C300*

MexaHuyecknii pecypc pene, He
MeHee

5000 000 nepekntoveHni

OneKTprYecKuin pecypc perne, He
MeHee

35 000 nepekntodeHmr npu 3 A, 30 B noCTOAHHOIO HanpsXXeHus
50 000 nepekntoyeHun npu 5 A 250 B (CK3) nepemeHHOro HanpspkeHns
50 000 nepekntoveHnin npu kateropmum npumeHexHns AC-15, C300*

Bpems nepekntoyeHnss KOHTaKToB
pene u3 coctosiHms «nior. 0» B
«Jnor. 1», He bonee

10 mc

MakcumanbHas Yactota LUAM

1 'y (npu koacbpurumeHTe 3anonHeHus 0,05)

13




2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

MpogomkeHue Tabnuubl 2.5

MapameTp

3Ha4yeHue (CBOMNCTBA)

MuHuManbHas onuTensHOCTb
umnynsca WM

50 mc

El NMPUMEYAHUE

mMoLlHocTbio Ao 180 BA.

* YnpaBneHue aneKkTpoMarHMtamu nepeMeHHbiM HanpshkeHmem go 300 B (CK3) n nonHom

Tabnuua 2.6 — [iuckpeTtHbie Bbixoabl (DO 1 FDO) TMna TpaH3UCTOPHLIN KIHOY

3HayeHue (cBOMCTBA

Mapamer - BbicTpble AUCKPEeTHbIe BbIXOAbI
P P OuckpeTHbIN Bbixoabl (DO) pble ANcKkp A
(FDO)
KonunyecTtBo BbIXxOA0B 8 8
Tun BbIXOOOB TpaH3NCTOPHbIN KoY
nepeKntoYeHne JTIOTNYECKOro
curHana
Pexxumbl paboThbl nepeknmqg:rltzﬂgrmqecmro reHepaums LUIMM curnana
reHepaums 3agaHHoro KonmyecTtsa
UMMynbCOB
Pexxunm BkNtoveHMs Bbixoga BepxHuia kntou BepxHWin 1 HUXKHWIA KIHo4Un
HanpshkeHne nutaHus
p 10...36 B
BbIXOA0B
MakcumanbHbI NOCTOSIHHBIN
TOK Harpysku 0.4 A 0,12A
MakcrmansHO JoNyCTUMBIIA
KpaTKOBPEMEHHbIN TOK 1,3A 0,19 A
Harpysku
ans pexuma WKAM (FDO1-FDOG6): 100
MakcumansHas yactota r
* Kl L
BbIXOAHOrO CurHana (Ans 300 Ty ns pexuma reHeparopa MMMnynbCcoB
PEe3NCTUBHOWN Harpy3ku) Ans p parop y
(FDO1-FDO6): 5 kl'y
MwH1ManbHas ANUTENbLHOCTb
BbIXOAHOrO curHana (ans 3 mc* 10 mkc
PE3NCTUBHOWN Harpy3ku)
MakcumansHas eMKoCTb -
Harpysku 100 000 mk® 1 MkP

Tunbl 3aLWNTbI BbIXO4OB

3almnTa OT KOPOTKOro 3aMblKaHUA Npu BKINKOYEHUN NNTaHUA,
3awuTa oT NOHMXEeHHOIro NNTaHuA BbIXOO0B,

3alinTa OT neperpesa BbIXOAHOIO Kackaaa,

3alnTa OT nNeperpys3ku no ToKy BbiXoaa;

3awuTta oT O6paTHOFO TOKa caMOunHAyKuunmn

El NMPUMEYAHUE

* OnpegensieTca anutenbHocTbio Lmkna MK,

** 3aBMCUT OT YaCTOTbl M HAMPSXKEHUS B LIEMW Harpy3ku.
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2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

2.2 N3onsauunsa y3noB npubopa
B KOoHTponnepe peanvsoBaHo ABa TUNa U3onsumm.

Ta6nuua 2.7 — Tunbl nsonaumm
Tun OnucaHue
OcHosHasg (O) M3onsuusa ona yacten obopyaoBaHus, HaXOAALWMXCS NoL, HANPSPKEHNEM, C LIENbIO 3aLUUTbI OT NOPaXXeHUs ANEKTPUYECKUM

TOKOM. SJ'IEKTpW-IeCKaH NMPOYHOCTb OCHOBHOWM M30MnsUmmn an6opa npoBepAeTCA TUNOBbIMU UCTbITAHUAMW. NPUITOXEHNEM
UCnbiTatenbHOro nepeMeHHOro HanpaxeHud, BerimdnHa KoOToporo pasnnvHa ana pasnnyHbiX uenen an60pa

Ycunennas (Y) OTgenbHas cuctema M3onAauumM Ans YacTern nog HanpsbkeHUeEM CO CTEMNEHbIO 3aLUThbl OT MOPAXKEHUS ANEKTPUHECKNM TOKOM,
3KBUBANeHTHOW ABoMHON n3onsaumm cornacHo NOCT 51841-2001. AnekTpuyeckas NPoYHOCTb YCUINEHHOW n3onsiumm npudopa
NPOBEPSAETCSA TUMNOBLIMU UCMIBITAHVUAMU: MPUMOXEHNEM UCTbITATENbHOrO NepeMeHHoro HanpsbkeHusa 3000 B (gencreytollee
3Ha4YeHWe) N KOHTPONEM OJIHBI MYTEN yTeyek

3HayeHus NPOYHOCTU ranbBaHMYeCKON U3onauum ons Pa3finyHbIX y3510B B 3aBUCUMOCTHU OT MOD,M(bMKaLIMVI KOHTpOIiepa npmeeaeHbl B cnegyowmx Tabnuuax:
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2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

Tabnuua 2.8 — Tabnuua 3Ha4YeHUN INEeKTPUYECKOM NPOYHOCTU U3oNALUK MeXay y3namu ansa mogudukauum NMIK210-11

[i]

* AMY — pgocTynHble onst KacaHUsl MeTaninvyeckme 4acTu.

16

Mutanmne | RS-485- | RS-485- uUsB RS-232 USB Ethernet | Ethernet | Ethernet | Ethernet| DO1- FDI1- DO5- | Kopnyc,
1 2 device host 1 2 3 4 DO4 DI12 DO18 amy*
MutaHwue |- 1500B [1500B |- - - 1000B (1000B |1000B |1000B |3000B |- 3000B |-
RS-485- - 500 B 1500B [1500B |1500B |1500B (1500B |1500B |1500B |[3000B |1500B |3000B |1500B
1
RS-485- - 1500B [1500B |1500B |1500B (1500B |1500B |1500B |3000B |1500B [3000B |1500B
2
USB - - - 1000B (1000B |1000B |1000B |3000B |- 3000B |-
device
RS-232 - - 1000B (1000B |1000B |1000B |[3000B |- 3000B |-
USB - 1000B (1000B |1000B |1000B |3000B |- 3000B |-
host
Ethernet - - 7 1000B [3000B |1000B |3000B |[1000B
1
Ethernet 7 - 1000B [3000B |1000B |3000B |[1000B
2
Ethernet - 1000B [3000B |1000B |3000B |[1000B
3
Ethernet i 3000B |1000B |3000B |[1000B
4
DO1- 1500 B [3000B |3000B |3000B
DO4
FDI1- - 3000B |-
DI12
DO5- 1500 B |3000B
DO18
Kopnyc, -
aOMY*
NMPUMEYAHUE




2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

Tabnuua 2.9 — Tabnuua 3Ha4YeHUn INEeKTPUYEeCKOM NPOYHOCTU U3oNALUM MeXay y3namu ansa moaudukauum MIK210-12

[i]

* AMY — pgocTynHble ons KacaHUst MeTanndeckme 4acTu.

17

Muta- | RS-485- | RS-485-| USB RS-232 UsB Ether- | Ether- | Ether- | Ether- FDI1- DI13- DO1- DO5- | Kopnyc,

Hue 1 2 device host net 1 net 2 net 3 net 4 D12 DI24 DO4 DO12 amy*
Mura- - 1500B |1500B |- - - 1000B (1000B |1000B |1000B |- 1500 B |3000B |3000B |-
HUue
RS-485- - - 1500B ([1500B |1500B |1500B [1500B |1500B ([1500B |1500B (1500B |3000B |3000B |1500B
1
RS-485- - 1500B ([1500B |1500B |1500B [1500B |1500B ([1500B |1500B (1500B |3000B |3000B |1500B
2
USB - - - 1000B (1000B |1000B (1000B |- 1500B |3000B |3000B |-
device
RS-232 - - 1000B (1000B |1000B (1000B |- 1500B |3000B |3000B |-
USB - 1000B ([1000B |1000B |1000B |- 1500 B |3000B |3000B |-
host
Ether- - - \ 1000B (1000B |1500B |3000B |3000B (1000B
net 1
Ether- - - 1000B (1000B |1500B |3000B |3000B (1000B
net 2
Ether- - 1000B (1000B |1500B |3000B |3000B (1000B
net 3
Ether- - 1000B (1500B |3000B |3000B |1000B
net 4
FDI1- - 1500B |3000B |3000B |-
D12
DI13- - 3000B |3000B |1500B
DI24
DO1- 1800B |3000B |3000B
DO4
DO5- 1800B |3000B
DO12
Kopnyc, -
amy*

NMPUMEYAHUE




2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

Tabnuua 2.10 — Tabnuua 3Ha4eHUN INeKTPUYECKON NPOYHOCTU U3onAauMmn Mexay yanamu ans mogudukaumm MNIK210-13

Muta- RS- RS- USB |RS-232| USB Ether- | Ether- | Ether- | Ether- | FDO1- | FDI1- DI9- DO9- DI13- Kop-
Hue 485-1 485-2 | device host net 1 net 2 net 3 net 4 FDO8 FDI8 DI12 DO16 DI24 nyc,
amy*
MuTa- 1500B [1500B |- - - 1000B [(1000B |1000B [1000B |- - i 1500B [1500B |-
Hue
RS- - 500B |1500B |1500B [1500B |1500B |1500B [(1500B |1500B |1500B [(1500B |1500B |[1500B [1500B |1500B
485-1
RS- - 1500B [1500B [1500B |1500B [1500B |1500B |1500B [1500B |1500B |1500B [1500B |1500B |1500B
485-2
USB - - - 1000B |[1000B |1000B |1000B |- - - 1500B [1500B |-
device
RS-232 - - 1000B [1000B |1000B |1000B |- - - 1500B [1500B |-
USB - 1000B [1000B |1000B |1000B |- - - 1500B [(1500B |-
host
Ether- - - - 1000B [(1000B |[1000B (1000B |1500B [1500B |1000B
net 1
Ether- - - 1000B [(1000B |[1000B [(1000B |1500B [1500B |1000B
net 2
Ether- - 1000B [(1000B |[1000B [(1000B |1500B [1500B |1000B
net 3
Ether- - 1000B [1000B |1000B [1500B |1500B |1000B
net 4
FDO1- - - - 1500B [(1500B |-
FDO8
FDI1- - - 1500B [1500B |-
FDI8
FDI9- - 1500B [1500B |-
DI12
DO9- - - 1500 B
DO16
DI13- - 1500 B
DI24
Kop- -
nyc,
aMy*
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2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

Tabnuua 2.11 — Tabnuua 3Ha4YeHU INEeKTPUYECKOM NPOYHOCTU U30NALUM MeXay y3namu ansa mogudukauum MNMIK210-14

[i]

— [OCTYMHbIE ANA KacaHUs MeTannuyeckme 4acTu.
*aMYy

19

Muta- | RS-485- | RS-485-| USB RS-232 UsB Ether- | Ether- | Ether- | Ether- | Al1-Al4 | FDI1- DO1- DO5- |Kopnyc,
Hue 1 2 device host net 1 net 2 net 3 net 4 DI12 DO4 DO12 amy*
Muta- |- 1500B |[1500B |- - - 1000B (1000B |1000B |1000B [1500B |- 3000B |3000B |-
Hue
RS-485- - - 1500B ([1500B |1500B |1500B [1500B |1500B ([1500B |1500B (1500B |3000B |3000B |1500B
1
RS-485- - 1500B (1500B |1500B |1500B [1500B |1500B ([1500B |1500B (1500B |3000B |3000B |1500B
2
UsSB - - - 1000B (1000B |1000B |1000B [1500B |- 3000B |3000B |-
device
RS-232 - - 1000B (1000B |1000B |1000B |1500B |- 3000B |3000B |-
UsSB - 1000B |[1000B |1000B |1000B [1500B |- 3000B |3000B |-
host
Ether- - - \ 1000B (1500B |1000B |3000B |(3000B (1000B
net 1
Ether- - - 1000B (1500B |1000B |3000B |3000B (1000B
net 2
Ether- - 1000B (1500B |1000B |3000B |(3000B (1000B
net 3
Ether- - 1500B (1000B |3000B |3000B |1000B
net 4
Al1-Al4 - 1500 B |3000B |3000B |1500B
FDI1- - 3000B |3000B |-
DIM12
DO1- 1800B |3000B |3000B
DO4
DO5- 1800B |3000B
DO12
Kopnyc, -
amMy*
NMPUMEYAHUE




2 TexHnyeckune XapaKTepUCTUKN N yCnosuaA akcnnyaraunn

Tabnuua 2.12 — Tabnuua 3Ha4eHUM NeKTPUYECKON NPOYHOCTU U3onAauMn Mexay ysanamu ans mogudukauum MINK210-4G

Muta- |RS-485-|RS- RS- UsB RS-232 |USB Ether- |Ether- |Ether- |Ether- |FDI1- DO1- SIM1/ |AHTeH- |Kop-
Hue 1 485-2 |485-3 |device host net 1 net 2 net 3 net 4 DI12 DO4 SIM2 Hbl nyc,
aMmy*
Murta- |- 1500B [1500B [1500B |- - - 1000B |1000B |[1000B (1000B |- 3000B |- - -
HUue
RS- - 500B |[1500B |1500B |1500B [(1500B |1500B |1500B |[1500B [(1500B |1500B |[3000B |1500B |1500B |1500B
485-1
RS- - 1500B [(1500B |1500B [1500B |1500B [1500B |1500B [1500B |1500B |3000B [1500B |1500B |1500B
485-2
RS- - 1500B (1500B |1500B |[1500B |1500B (1500B |1500B |1500B |3000B |1500B [1500B |1500B
485-3
USB - - - 1000B |1000B |[1000B (1000B |- 3000B |- - -
device
RS-232 - - 1000B |1000B |[1000B (1000B |- 3000B |- - -
UsB - 1000B |1000B |1000B (1000B |- 3000B |- - -
host
Ether- - - - 1000B (1000B |3000B [1000B |1000B [1000B
net 1
Ether- - - 1000B (1000B |3000B |[1000B |1000B [1000B
net 2
Ether- - 1000B (1000B |3000B |[1000B |1000B [1000B
net 3
Ether- - 1000B (3000B |1000B [1000B |1000B
net 4
FDI1- - 3000B |- - -
D12
DO1- 3000B |3000B |3000B |3000B
DO4
SIM1/ - - -
SIM2
AHTEH- - -
Hbl
Kop- -
nyc,
amy*

20



2 TexHn4yeckne XapaKkTepuCcTukn n ycrnoBsua akcnnyaraumm

2.3 YcnoBusa akcnnyartauum

Mpnbop oTBeyaeT TpeboBaHUSAM MO YCTONYMBOCTU K BO3AENCTBMIO MOMEX B COOTBETCTBUMN C
FOCT IEC 61131-2. o ypOBHIO M3ry4YeHnss paguornomex (nomexoammccumn) npnbop cooTBETCTBYET HOpMaM,
yCTaHOBMNEeHHbIM Anst o6opyaoBaHus knacca A no FOCT 30804.6.3.

Mpubop npeaHasHayeH Ansi 3KCNyaTaummn B CreayoLmx yCroBusix:
* TeMnepartypa okpyxatoLero Bozayxa ot muHyc 20 go nntoc 55 °C;
(D NPEAYNPEXOEHUE
HopmanbHas Temnepartypa akcnnyartauum (20 +5) °C
* OTHOCUTENbHAas BNaxHoOCTb Bo3gyxa oT 10 % Ao 95 % (npu +35 °C 6e3 kKoHAeHcaumm Bnaru);

(D NPEAYNPEXOEHWE
HopmanbHas BnaxxHOCTb Bo3ayxa npw akcnnyataumm npmudopa ot 30 % 10 80 % npn 25 °Cu
bonee HMU3KNX TeMnepaTypax 6e3 koHaeHcauun Bnaru.

» atmocdepHoe gaeneHune ot 84 oo 106,7 klla;

* BbICOTa Hag ypoBHeM Mops He 6onee 2000 m;

* 3aKpbITble B3pblBOOE30MNacHbIe NOMeLLEHUS 6e3 arpecCrBHLIX MApOB Y rasos;
* ponycTtumas cteneHb 3arpssHeHms 2 no FOCT IEC 61131-2.

Mo yCcTOMYMBOCTU K MEXAHNYECKUM BO3AENCTBUSIM BO BpEMS SKCMnyaTaumm npubop COOTBETCTBYET
FOCT IEC 61131-2.

Mo ycTOMYMBOCTM K KNMMaTUYECKNM BO3LEVCTBUSIM BO BpeMS SKCnyatauum npubop cooTBETCTBYET
FOCT IEC 61131-2.
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

3 YcTtponcTBO U 0COGEHHOCTUN KOHCTPYKLUMN

3.1 ®yHKUMOHAaNbHbIE CXEMbI

«BbicTpbLIE» AUCKPETHLIE
Bxoaek! FDI

ao 100wy 10T
- | PEXWMbI:

* OnpegensHue noru4eckoro
YPOBHA

* HIMEDEHWE QNHTENLHOCTH
W nepuoda nMnynbCcos

* CUETHMK MMNynbCos (A0 5 kML)

luckpeTHbIe
BxoAb! DI

* OMPEASNEHHE NOTHHECKOTD
YPOBHA

Mopknwyaemele
yCTpOWCTBa:

KOHTaKTHblE gaT4uiu (24 B)
ZJatuuku n-p-nfp-n-p ¢ OK (24 B)

MiK210-11-Cs

CBETOOMOMBI INEMEHTHI
=i - YNPABNEHWA
OCHOBHOE * [ : g: : CTAPT
nuTaHue ! . Lm cTon
o Fol |i i Emz i . l! CEPOC
= | L ] L
! ] m a [ | 80 I:I%
BuckpeThbie Beixogsl DO
WEN 1 cex Tan P - a/M pene
a1 stom
3008 PEXUMbI:
FDI1 CPU 4x ARM Cortex™-A55 1,8 Gl'y } ol * MEpeKMYEHNe NOTMMECKOro
COCTOAHMA
T 7 1800B P —» %+ redepaums WAM-curHana
m 2 I6aiir (DDR4) | E * reHepaLlyA 3a0aHHOM
k30008
o 730008 | 564 KOMMYECTRA MMNYNLCOB
— It 530008
Dig el WEEEN R 8 M6air (EMMC) | IRE y ohE
L PEXWMBI:
SEEERR 64 KBair (MRAM) | 718008 P b= >+ epeKnioveHue NoTHHEcKoro
- , COCTORHMA
530008
= N
UHTEPOEMNCHI
UUSB Device Ethernet 1
k1000 B Ynpasnsembli
" pasnse
USB Host T KOMMYyTaTop
e
41000 B

4ack! peansHoro
BpEMEHH

1)) Shen”
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

+

—

=10..36B

«BbICTpLIER AUCKPETHBIE
BXOAb!
oo 100 iy o

PEXUMBI:
* ONpefeneHwe NoTH4eckonn
ypoBHs
* WIMEPEHKE [NUTENEHOCTH
_ /W MBpHOIa MNYNbCos
* CHBTYMK MMNYNLCOB (10 5 KT)

P
OunckpeTHbie exoabt DI
po3oory LI

PEXUMbI:
* ONpedeneHie NoTHYeckoro

MninK210-1

2-CS

YPOBHA

Mogknkoyaemeie
YCTPOHCTEA:
KOHTaKTHBIE aT4ukn (24 B)
narymku n-p-nip-n-p ¢ OK (24 B)

CBETORMOI INEMEHTR!
it YIPABNEHHS
SR I
nuTaHme ¥ - § o
2 Fu||:: Em: :]m Il ﬂ]cam
n ::: ] ] 30 [l] %
FDI
X WBMN 1 cex
530008
FDI8 ——= DO1
Dig T < ARM Cortex™-A55 18 GTu |
: 3418008
Dl 12 e | 530008
= 4 Do4
£30008
— STl & rosi (EMMC) | e, e
£15008
|7 RN 6 Koai (MRAM) || 7418008
Di24 k30008 D012
ss [ro— 3 | '
WHTEPOENCHI

[Gseoere ]-—
o |-—
[soen J-—

+£10008

£10008

I Ethernet 4 |

4achl peankHoro 4~_RS-232
EPEMEHN e
L n
Fo— 15008 R5-485
Iﬂ )) curvan = — RS-485

PucyHok 3.2 — ®yHKuMoHanbHas cxema MJIK210-12-CS
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OnckpetHbie Boixopsl DO
TN P - 3/m pene

o L stome

PEXWUMBI:

* NEPeKnYaHHe NOTWHecKora
COCTORHKA

* reHepauus WAM-carvana

* reHepallnA 3anasHoro
KONMHECTEa MMMy NBC08

PEXAMBI:
+ MEpermoHeHHE NOTMIECKOTD
COCTORHKA

Ynpasnaemsiit
KOMMYyTaTOp



3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

MninK210-13-Cs

CBETOQMOOR! INEMEHTEI
o N . YNPAENEHUA
+ OO [ P . ] ]
P LN =1} ] CTAPT
| 1 . cTon
=10..368 ; | m[: e b i}. I. ] cavoc
e} paer el [B%
MBI 1 cex
(" «BbICTPLIER AUCKPETHBIE
e om0t | [P | IR ¢+ o455 161 | e
g 1004y ML | | ;
— | PEXUMBI: ' IR 2 roeir (0R4) | S
* ONpefengHue NOTHYECKDro Ui+
YPOBHA FDI & Ui-
* WAMEEHHE ANHTENLHOCTH ple = 8 'Gai (EMMC) |
W NEPUOAE HMMYTILCOB
+ CUETUMK MMNYMLCOB (10 5 Ky) £15008 Df? 9
mogerwse ) | | ¢ | | i
sxoab! DI DO 16
*  ONPEEnEHne NOrMHECKorn DI 24 _ | o+
: 3
YPOBHA 35 Bpewma uuma ME U
MHTEP®EWCHI
Moakntoyaemble USB Device  |=——
yCTpOHCTBa: £10008

KOHTaKTHble faTumku (24 B)
nar4ukn n-p-nfp-n-p ¢ OK (24 B)

[ osoron_|-—
o |-

YAChl PEANbHOD
BPEMEHN T

II] ) 3BYKOBOMH

CHrHan

Ers
Al Ethemet 4
RS-232
%1500B RS485
- RS-485

uBbICTPBIE» AUCKPETHbIE
eixoppi Fl
TN K — TPaH3UCTOPHLIA KON

_;"\_ T 0 100 kry

PEXWMEL:
* MEPEKNIOHEHIE NOTHHECKOTD
COCTORHMS
+ reqepaums LUWM-curtana (FDO1-6)
* TEHEepPaLMA 3aBaHHOTO
KONMHECTBa Mnynscos (FOO1-6, ao 5 ki)

DucxpetHbie euixoas DO
TN K — TPaH3UCTOPHBIN Koy

FL JLIL o300ry

PEXWMBbI:
* NEPEXNIOYEHWE NOTHHECKOTD
COCTOAHWA

Ynpasnaemsii
KOMMyTaTOp

PucyHok 3.3 — ®yHkunoHanbHas cxema MJ1K210-13-CS
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

nar4mnkm n-p-nfp-n-p ¢ OK (24 B)

+
o—

P
=10..36B -

( «BbICTPbIE» QUCKPETHBIE
exogw! FDI
po 100 kry 1L

PEXMMEI:

OnpenensHde NOMMYECEor
YDOBHA

MNnK210-14-CS

DOCHOBHOE
MHTAHKE

| MBI 1 cek

FDI 1
F CPU

+ M3MEpeHMe QNWTeNBHOCTH
W NEPMOAa MMMYNBCOB
* CHETYMK MMNYNBCOB (0o 5 KTL)

Dig

4xARM Cortex™-AS5 1,8 Gy |

FDI 8 EZ 2 rseir (0DR¢)

CBETOQMOMb! BNEMEHTI
5 (8 = YNPABNEHHA
nul:a Lot l:lno
I omon ' cTaPT
T Hol
foi| B Ehe e M I| W] ceroc
| |
Poms 4ol B
k30008
—= D01
- 1 1800B :
| —= D04

£30008
i

D05
Ouckpetrbie Bxoa! DI : , 30008 :
* ONpefenaHie NOrYeCcKkor D12 8 air (EMMC) | .
- o 418008 =
‘r 1o
AHanoroskie BX0fk! ACI . 84 K (MRAM) | | D08
T 1 s gl :
m : £1500B 130008 .
o) 2008 1500 | p— |
0.. 5 “.A Al 4
1..+1B 55 ;.
-50...+50 MB MHTEP®EUCHI
0...2(5) kOm USB Device|-——o
Moaknioyaembie , | 710008
yCTpOiACTBa:

KOHTEKTHbIe gaTtuukm (24 B)

S ]—
Yachl PEENLHOTD
BPEMEHI *

of
e

T 10008 Ethernet 3

#1008

I Ethernet 4
R3-232

k15008 RS-485
RS-485

PucyHok 3.4 — ®yHkunoHanbHas cxema MJ1K210-14-CS
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Ouckpethbie Bbixoasl DO

™n P = a/m pene

rm _Ilstome

PEXUMEL:

* NepexnioYeHne NorM4ecroro
COCTORHMA

+ rewepauma WWM-curiana

* FeHepayns 3agaHHor
KONW4ecTea WMNYNeCoB

PEMHME:
* NBPEITICHEHUE NOTHYECKOTD
COCTORHHA

Ynpasnaemblit
KOMMYTaTOD



3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

CBETORMOALI ?ﬂEHEHTH
o MPABNEHUA
PRI OCHOBHO® oo [ P e o
MUTaHWE L =1 o sm LTAPT
=10..36B | = e ey cron
SR N rm]i- e = II ] cspoc
& i B3N o -
o %
ot ks Ouckpethble Bbixoas DO
BN 1 cek THn P —aiw pene
T ls<tom
30008
«BLICTPBIE» AUCKPETHLIE FDI1 CPUY 4x ARM Cortex™-A55 1.8 Gl | ~—= DO1 PEXMMbI:
exoae! FDI * NBPBKNIoHEHIE NOTMHECKOrD
II ¥ = L1800B . COCTOAHWA
e : (TR 2 roeir 0Rs) N * reepalun WN-caana
r | PEXWUMEL: P * TEHEpaLMA 330aHHOM
* OMPEAENEHHE NOMUHECKOMD ! ”[‘,_'_‘_, Do4 KONW4ECTBA HMMYMLCOB
0BHA
. :guepeHue YACTOTH FOI8 B T6ant (EMMC) |
+ CHBTHMK UMNYCOB (80 5 KTL) DIg
OuckpeTHble L ; =
sxogsl DI ; poilban; fMREM) |
* ONPEAENEHWE NOTMYECKDTD Di12
YpoBHA ss e || WHTEPGEWCHI
3BYKOBOIH -_t Ethernet 1
[q ')) CHIHan k10008 4
Moakniovaemsie H— Ynpasnsemsii
yeTpoicTBa: 1410008 KaMMyTATOD
KOHTaKTHbIE [aT4uki (24 B dinan
narunku n-p-nip-n-p ¢ OK §24 B S 710008 Ethernet 4
o]
[ s J+—ro =
I SiM 1 |.—
GSMIGNSS
7 R5-485
RS-485
ﬁ Yacsl PeansHom
BPEMEHH LTE

PucyHok 3.5 — dyHkumoHanbHasa cxema MJ1K210-4G-CS

3.2 KoHcTpyKUuua

KoHTponnep BbiNyckaeTcsi B KOHCTPYKTUBHOM MCMONHeEHUN Ansa kpennenns Ha DIN-perike (35 mm) unu Ha
POBHOW NMOBEPXHOCTW.
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

PucyHok 3.6 — BHewHunn Bug MJK210
(moaudmkauun 11, 12, 14)

17

18

PucyHok 3.7 — BHewHun Bug MNINK210-4G

Tabnuua 3.1 — OnncaHune 3NeMeHTOB KOHCTPYKL U

Ne HanmeHoBaHue OnucaHue
1 |Mopt 1, MNopT 2 (24 B) OCHOBHOW 1 pe3epBHbIN NOPTbI NUTaHUS (CM. pasgen 5.2)
MopTbl Ethernet 100 Base-T Ansa nogkntodeHnst
2 Ethernet (Pazbem RJ45) KOHTpOepa K NokarnbHbIM CETAM, Nepegadn gaHHbIX U
nporpaMmmupoBaHuns (cMm. pasgen 5.9)
. . [MopT ANs HAaCTPOWMKKM KOHTPOSNepa, 3arpy3kv MPOEKTOB U
3 | USB Device (Pazbem micro USB) otnaakn MO (cm. pasaen 5.11)
) MocnenoBaTenbHbIM UHTEPdENC ANA NOAKTHOYEHUS
4 |RS-232 (Pasvem RJ45) yCTpONCTB (CM. pasgen 5.8)
MopT Ansa nogkntoveHna USB-HakonuTenen (ansa paboTsl ¢
5 |USB Host (Pasbem USB type A) apxvmBamu, UMnopTa annos, 3arpy3ku NPoeKToB) (CM.
pasgen 3.4)
6 |cue Sl & KOO [ns nogknioYeHns 4aT4mMKoB, UCMONMHUTENBHBIX
PR 1EMMHBIS konoaku MexaHM3MOB U HTepdericoB RS-485 (cm. pasgen 5.3)
7 |SD Cnot gnsa nogkntodeHuns SD-kapTel (cM. pa3gen 3.5)
8 CeeToamogHble MHOMKATOPbl COCTOsHUSA | IHAMKauusa cocTosiHus koHTponnepa (cMm. pasgen 3.3):
KOHTponnepa MuTtaHue v, Pabota ¢, batapes ©
9 CeeToamogHble MHOMKATOPbI COCTOsHUA | IHAMKauusa cocTosiHuA nepefayun AaHHbIX Mo MHTepdency
noptos Ethernet Ethernet
FDI — GbICcTpble AUCKPETHbIE BXOAb!
10 CeeToguoaHble uHamkaTopbl coctossHus | DI — anckpeTHble Bxoapl
BXOLOB M BbIXOAOB DO — guckpeTHble BbIxoabl
Al — aHanoroBbie Bxoabl
11 | CBETOANOAHLIN NHAMKATOP MHankaTop coctosiHusa SD-kapTbl
12 |3awwenka Bawenka anga kpennexus Ha DIN-peliky
13 | Tymbnep CTAPT/CTOIN [ByXNo3nUMOHHbIN Nepekntoyartens (cM. pasgen 3.6)
14 |Kronka CBPOC Mepesarpyska koHTponnepa (yaepxusaHue 6onee 3

CEKyHA).
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

MpopgomkeHue Tabnuubl 3.1

Ne HanmeHoBaHue OnucaHue
BeinonHaeT cnegytowne yHKUMN:
15 | CepBucHas KHorka * ANCKPETHbIV BXOL;
» 0bHoBNeHne BCcTpoeHHoro MO.
16 |bartapes CR2032 Bartapes yacoB peanbHOro BpemeHu (cMm. pasgen 3.8)
17 | AHTeHHbl GPS 1 LTE AHTeHHbl GPS n LTE (cm. pasgen 4)
18 |Cnotbl gna SIM-kapt Cnotbl ansa ycraHoskn SIM1 n SIM2 (cm. pasgen 3.12)

3.3 UHgukauumsa

Tabnuua 3.2 — OnucaHue UHAMKaLUN

Unpukartop

CocTtosiHne
MHOUKaTopa

OnucaHune

MuTaHue O (3eneHbin/
KpacHbIn)*

CBeTuTCS 3eneHbIM

MogaHo NUTaHWe Ha NopT 1, KOHTPONIep 3arpyxeH

Ceetutcs KpaCHbIM

MogaHo nuTaHue Ha nopT 2

He cBetutcs

MuTaHne BLIKNHOYEHO

Pabota ¢ (3eneHbin)*

Mwraet

Woet 3arpyska Nonb30BaTENbCKON nporpamMmmbl

CeeTtutcsa

Monb3oBaTenbckas NporpamMmma BbIMOSHAETCS
(3arpysunacb u 3anycTunach)

He cBetutcs

Monb3oBaTenbckasa nporpamMmma He BbINOfHAETCS
(ocTaHoBneHa / He 3arpyxeHa)

batapesa o
(3eneHblii/kpacHbIn)*

CBeTuTcs 3eneHbim

BaTtapes 4acoB peanbHOro BpeMeHM 3apsxeHa

Mwraet kpacHbIM

PekomeHayeTcs 3aMeHnTb BGatapeto 4acos
pearnbHOro BpeMeHu

CeTuTCH KpacHbIM

BaTapes yacoB peanbHOro BpeMeHm NosiIHOCTLH0
paspsbkeHa

Eth 1-3 (3eneHbin)

He cBetutcs

Kabenb He nogknto4yeH

Ceetutcs

Kabenb noakntoyeH, cBsi3b yCTaHOBI1€Ha, obmeH
AOaHHbIMW HE NPON3BOANTCA

Mwraet

MpounssoanTcs 06MeH SaHHbIMK

Eth 4 (3eneHbin)

He cBetutcs

Kabenb He nogkntodeH

Mwraet

MpounssoanTcs 06MeH faHHbIMK

MHaukaTopbl COCTOSHUSA
aunckpeTHblx Bxogos FDI, DI
(3eneHnbin)

He cBetutcs

Bxon BblkntoyeH

Ceetutcsa

Bxopn BkntoyeH

MHaukaTopbl COCTOSIHUSA
ANCKPETHbIX Bbixogos DO
(3eneHbIvi/kpacHbIN)

He cBetutcs

Bbixopg BbIKOYEH

CBeTuTcs 3eneHbIM

Bbixoa Bknto4veH

Csetutcs KpacCHbIM

OTCYTCTByeT nMTaHmne BbiIXogoB

WHankaTopbl COCTOSHUS
aHanoroBbIx Bxogos Al
(3eneHbli)

CBeTuTcsa 3eneHbIM

l/I3mepeHV|e ycnewHo

He cBetutcsa

Bxopn BbIKIO4€EH

MwuraeT 3eneHbim

N3mepeHune Ha Bxoae

Csetutcs OpaHXeBbiM

HekpuTtuyeckas owmnbka (cm. Tabnmuy 3.3)

Csetutce KpaCHbIM

Kputnyeckas owmnbka (cm. Tabnmuy 3.3)

WHankaTop coctosiHusa SD-
KapTbl (OpaHXeBbIl)

Mwraet

YteHne/3anncb gaHHbIX

Mupgukatopbl moaudukauum MIK210-4G

2G/3G/4G

Ceetutcs

MNownck cetn

Mwraet: 200 mc BKI
200 mc BbIKN

Mepenayva gaHHbIX

Muwuraet: 800 mc Bk,
800 mMc BbIKN

Mpouecc peructpauuu B cetn 2G/3G

28



3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

MpogomkeHue Tabnuubl 3.2

CocTosiHne
NupukaTto
Jl P UHAMKaTopa OnucaHne
He cBetutcs Mopem oTkntoyeH
GNSS Ceetutcs Mogaynb GPS BkrntoyeH
Muwuraet: 1 cek Bkn, 1 Mogynb GPS BkntoyeH, gaHHble no GPS ecTb
CeK BbIKN
He cBetutcs Moaynb GPS otkntoyeH
SIM1, SIM2 CBeTuTCA 3eMneHbIM SIM-kapTa ycTaHoBMneHa, BblopaHa B KayecTBe
aKTUBHOWN
He ceTtutcs SIM-kapTa ycTaHOBMReHa, He akTUBHa
CeeTntca KpacHbIM SIM-kapTa He ycTaHoBneHa
MHaukaTopbl ceTn Ceetutcaor 1 go4 YpoBeHb curHana B cetn 2G/3G/4G
7
L
U
U

El NMPUMEYAHUE

* B Tabnuue onvcaHbl BO3MOXHbIE COCTOSIHUS MHOMKATOPOB AS 3arpyXeHHOro KoHTporsepa (¢
3anyweHHor OC). B npouecce 3arpysku, o6HoBneHnst BCTpoeHHoro MO n gpyrux onepaumi
MHOWKaLUNA MOXeET OTJINYaTbCA.

Tabnuua 3.3 — UHaMKauua onMboK aHanoroBbLIX BXOAOB

OwmnobkKa UHpgukauus
3HaveHune 3aBeJOMO HEBEPHO OpaHxeBbii
[aHHble He roToBbI (eLLe HeT pesyrnbTara NepBoro U3MepeHus nocne OpaHxeBbln
BKIoueHust npnbopa)

Benuvka/mana Temnepatypa cBOGOAHBIX KOHLOB Tepmonapbl OpaHxeBbin
M3mepeHHOe 3Ha4yeHne CrmLIKOM Benmko/mMano OpaHxeBbin
KopoTkoe 3amblkaHune gatymka KpacHbin
O6pbIB gaTuunka (KpomMe YHUMLMPOBAHHbBIX CUTHANOB MOCTOSAHHOIO KpacHbin
TOKa)

OtcyTctBue cesau ¢ AL KpacHbIn
HekoppeKTHbI KanMbpoBOYHbIN KO3 ULMEHT OpaHxeBbii
3.4 USB Host

Ha nuueson naHenu npubopa pacnonoxeH mHtepdenc USB Host npegHasHaveHHbIn Ons nogknioyeHus
YyCTPOMCTB XpaHeHus uHdopmaumm USB (MSD/FTDI), USB HUB wnnm USB HID yctpowncts (knaBmaTtypa,
MbILLb).

Bo Bpemsa paboTtbl ¢ MHTepdhericom USB Host Heobxoanmo yunTbiBath criegytolime 0Cob6eHHOCTU:

» MakcmManbHbIN TOK NOTPebneHns Nogknto4aeMoro yCTponcTBa AoMmKeH ObiTe He 6onee 230 MA. Mpu
Heo6XoAMMOCTM NOAKMNIOYEHNS YCTPOUCTBA C B0MbLUMM 3HAYeHNeM Toka NoTpebrneHusa Heobxoanmo
ucnons3osatb USB HUB ¢ gononHuTeneHbIM NUTaHNeM.

« B USB Host npegycmoTpeHa 3awiuTa oT neperpysku 1 KopoTKkoro 3amblkaHus. CpabaTbiBaHWe 3alyThl
NPUBOAUT K BbIKNoYeHMo NuTaHnsa Ha USB Host ¢ nocnegyowmmmn neproamyecknmm nonbiTkamm
BOCCTaHOBIEHUSA NUTAHUS.

* [1ns o6HoBReHnsi BcTpoeHHoro MO nnu 3arpy3ky Nonb3oBaTENbCKOro NpoekTa Heobxogumo
ucnonb3oBatb USB FLASH c dannoeon cuctemont FAT16 unu FAT32.
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

« Mocne 3aBepLueHns paboTtsl ¢ USB HakonuTenem HeoGxoamMmo cobnioaaTh creayrolmne pekoMeHgaumm
no 6e3onacHoOMy M3BIEYEHUIO:

— BaBepLmnThb BCce paboTtbl ¢ USB Hakonutenem.
— ,[lO)KJJ.aTbCFI npekpawleHna akTUBHOCTU Ha HakonuTtene, BbkaaB HEe MeHee 3 CEeKyHA.

— [pwn pabote B CODESYS Heobxoammo pasmoHTMpoBaTb USB ¢ nomoubto TapreT-gaina, Bbibpas
Device (PLC210) / Drivers / USB Flash / USB Unmount.
— W3Bneyb Hakonutens.

i BHUMAHUE
HecobniogeHne pekomeHaaLuuii no 6e3onacHoMy U3BIIEYEHNIO HAKONUTENEN MOXET NMPUBECTYU K
rotepe AaHHbIX.

* B cnyyae ecnv USB nopt He ncnonb3yeTtcsi, He0OX0AMMO 3aKpbITh NMOPT 3arnyLUKOn, BXoAsLLen B
KOMMNNEKT nocTaeku npubopa.

3.5 SD kapTta

Ha nuuesor naHenu npubopa nod KpbILWKoW pacnonoxeH cnot SD, npegHasHayYeHHbId ANs NoAKMoYeHUs
kapTbl namsatu MicroSD.

Bo Bpemsi paboTbl co criotom SD cniegyeT yunTbiBaTh crieaytolme 0Co6eHHOCTU:

* [Ina o6HoBNeHus BcTpoeHHoro MO mnu 3arpy3ku Norb30BaTeNbCKOro npoekTa Heobxoanmo
ucnonb3osatb kapty MicroSD ¢ dpainoson cuctemon FAT16 nnn FAT32.

* Nntepdpenc SD nogaepxumeaet kapTbl namsaty MicroSD co cnegylowmymm MakcumarnsHbIMU €MKOCTAMMN
B 3aBUcuMocTu ot ctaHgapTa: 4 I'b (microSD), 32 I'b (microSDHC) n 512 I'b (microSDXC).

+ [Mocne 3aBepLueHus paboTbl ¢ MicroSD Heobxoaumo cobrnrogaTe cregyowmne pekoMeHaaumnm no
6esonacHOMy N3BMNEeYEHMIO:
— 3aBepLwmnTb BCce paboThl ¢ kapTon MicroSD.

— [oxpaTtbecsa npekpalleHns akTUBHOCTU Ha KapTe (MHAMKaTop COCTosiHUA SD-KapTbl nepecTtaHeT
Murathb).

— Tpwn pabote B CODESYS Heobxogumo pasmoHTMpoBaTb MicroSD ¢ nomMolbto TapreT-cpanina,
BbibpaB Device (PLC210) / Drivers / USB Flash / MMC Unmount.

— W3eneub kapTy namaTu.

3.6 Tym6nep CTAPT / CTOIN

Ha nuueBon naHenn nop, KpblILUKOW KOHTPOMNepa pacnonoXeH ABYXMNO3UUUOHHbIN nepekntodatens CTAPT /
cTon.

MpuHUMN paboTbl TymMGrepa NpeacTaBreH Ha pucyHke 3.8.
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[MOMEHT BKJIIO4EHWS I'Ilu"ITaHHFIJ

Monoxexue TymGnepa

Hakonutenb
USB/SD

C NONb30BATENLCKUM

npoexkTom™

Hanuine
NONb30BATENLCKOrO
npoexTa

PA MOAKIOYEH
A4 Y
3anyck NoNb30BATENLCKOMD O)KHﬂaHHe 3arpysku [onb30BaTENLCKUIA NpoexT O6HoBNEHWE 1 Janyck
Ry npoexTa NONb30BATENLCKOTO NpoeKTa*] — r— He 3anyLueH M0/b30BATENLCKOMO NPOeKTa

Mpubop mocTyneH ans
3arpyaku u 0BHOBNEHWs v
MOMb30BATENLCKOTO MPUNOXEHIS

yepe3 CODESYS.

3anyck BO3MOXEH TOMbKO nocne
nepesarpyaku KoHTponnepa**

A 4
[ Monoxenue Tymbnepa ]

Monoxexue Tymbnepa
CYMTLIBAETCA B NMpOrpamme
nonsL3oearens

CYWTLIBAETCS B MporpaMme
nonb308aTeNs

PucyHok 3.8 — MpuHumn pa6oTtbl TyMbnepa
El NMPUMEYAHUE
* Mopsagok 3arpy3kM NoNb30BaTENLCKOrO NPOEKTa NpUBeAEH B pasaene 6.6.

** [1Ns nepesarpysku KOHTposnnepa Heobxoaumo yaepxmneaTth (He MeHee Tpex cekyHa) kHonky CBPOC
UK BbIKNIOYUTL (Ha BpeMS OT 3 CEeKYHA) / BKNIOYUTb NUTaHKe.

Bo Bpems pabotbl nonb3oBatenbckoro npoekta Tymbrnep CTAPT / CTON moxeT mcnonb3oBaTbCs Kak
aunckpeTHbI Bxo (cM. OnucaHue TapreT-gpannos).

3.7 CepBuCHas KHoOmMKa

Ha nepegHen naHenu nop KpbIWKoW Haxogutcs CepBMCHAasA KHOMKA, KOTOpas BbIMOMHAET crneayroLline
dyHKUNN:
* AMCKPEeTHbIN BXxod (cM. OnucaHue TapreT-gannos);

» 06HoBNeHWe BcTpoeHHoro MO (cM. pasgen 6.3).

3.8 batapes

B npubope ncnonb3yetcss cMeHHas Gatapes tuna CR2032. baTtapes npegHasHadeHa Onsi NMUTaHUSA 4YacoB
pearibHOro BpEMEHW.

Ecnu 3apsig 6atapeun onyckaetca Huxe 1,2 B, To nHgukatop paspsiga 6arapen (ceetognon G Ha nuvueBomn
naHenu npubopa) muraet. [MOCTOSIHHOE CBEYEHVE WHAMKATOpa CUrHanu3npyetr O HeobxoguMOCTV 3aMeHb
batapeu.
El NMPUMEYAHUE

PekomeHayemoe Bpemsi 3aMeHbl 6aTapeu He Bonee 1 muHyThl. Ecnin 6aTapes GygeT oTcyTcTBOBaTh
Donee gonroe BpeMs, CNefyeT BBECTU KOPPEKTHOE 3HAYEHNE BPEMEHW UITU CUHXPOHU3MPOBATb Yachl
KoHTponnepa c NTP-cepsepom.

[lata n Bpems HacTpauaroTcs B web-nHTepdence koHurypaumm (Cuctema / Bpems ) unu B yane
CODESYS ans pabotbl ¢ cucteMHbIM BpeMeHeM (cM. Onuncanune Tapret-cansnos).
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3 YcTponcTBo 1 0CO6EHHOCTM KOHCTPYKLMMN

[ns sameHbl 6aTtapeu criegyert:
1. OTKNIOYMTb NUTaHMe Npnbopa 1 NOAKNIYEHHbIX K HEMY YCTPONCTB.
2. MogHATb LEeHTpanbHYH KPbILKY Ha NepeaHen NaHenu KOHTponnepa.

3. C nomoLLbi0 N30NMPOBAHHOIO MHCTPYMEHTAa N3BeYb pa3psaauBLLytocs BaTapeto, kak NokasaHo Ha
pucyHke 3.9.

(D NPEAYNPEXOEHUE
Heobxoanmo pacnonoxuTb MHCTPYMEHT B BEPXHEN 4YacTu KpenneHus 6atapen Bo nsbexaHue
AedopmaLmn KOHTaKTHOTO afieMeHTa.

/ — . -

PucyHok 3.9 — U3BneuyeHue 6aTapeu

4. Cobnogas nonspHOCTb, BCTaBUTbL HOBYHO BaTapeto nog yrioM, Kak nokasaHo Ha pucyHke 3.10
(ctpenka 1). BaxxHo nonacTb B OTCEK, HE NOrHYB KOHTaKTHbIN 3reMeHT. 3ateM HagaBuTb Ha Gatapeto
(cTpenka 2) 0o xapakTepHOro Lenyka.

e &' =

9 -

PucyHok 3.10 — YcTtaHoBKa HoBoM b6aTtapeu

&‘BHMMAHME

Cnepnyet ucnonb3oBatb batapeto Tonbko Trna CR2032.

3.9 UoHucTopbI

KOHTpOJ'IJ'Iep OCHalleH WOHUCTOoOpamMu, KOTOpble npeaHa3Ha4YeHbl AOnA 6e3onacHoro 3aBeplieHund pa6OTbI
BCTPOEHHOro no Npun OTKITIOYEHUN NMUTAHUA.

Mocne BKMOYEHUS NUTaHUSI KOHTpOINfepa NPOUCXOAMT MpoBepka YPOBHS 3apsaa  uoHucTopoB. [pu

HeJoCTaTOMHOM YPOBHE 3apsiia WM BbIXOAE U3 CTPOS MOHUCTOPOB B web-uHTepdpence koHdurypaumm
oTOOpaXkaeTcst COOTBETCTBYHOLLAA MHpOpMaLUs.
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VU H T

COCTOAHME ¥ plc2i@rk
208 CocTosHue
lemceTeBoN 3KpaH
Cucrema
lapLipyThbl
Mma xocTa plc210rk
Iam Mogens OWEN PLC210RK-11
CepWiAHbIA HoMep 107027210832313388
HypHanso!

3 ApXuTEKTYpa ARMvVS Processor rev 0
Cuctema b BepcuA NPOLWMEBKK plc210rk 2.5.0815.1648
TINK » Bepcua agpa 4.19.206-rt87-rt-gd8fcf41f02-tanc2.1.18.17.1.owen77.101

§ Hata v BpeMa 2023-08-16 13:01:55 +0300

Bpema paéoTsl 0435m 21¢c

CeTt b
CpepnHAR 3arpyaka 0.79,0.58,0.58

CTaTUCTHKa P
Mpu4UHa Nepesarpysku MuTaxKe

BbliTy Hanpsmenne 6aTapen 4acoB 2987 MB (good)
M3HOC BHYTPEHHEND HAKoNUTEN] 0.0 %
TemnepaTypa #41 °C
KaHan nutaqus 1 MopkKanYeHo
Kauan nuTaqua 2 He nogxn:oyeHo
CocTosHue USB He nogxn:o4eHo
COCTORAHME WOHUCTOPOB 3apameHsl |

PucyHok 3.11 — OTob6paxeHue COCTOSAHMA MOHUCTOPOB B web-koHcurypatope

B npoekte CODEYS paHHbii curHan pgoctyneH B y3ne Device (PLC210) / PLC210 / CocrosiHue
MOHMUCTOpPOB.

ﬂpm OTKITHOYEHUN NMUTaHUNA KOHTPOJEP B TEYEHUE OﬂHOVI CeKyHObl O)KnaaeT BOCCTAHOBJ1IEHUNA NMUTAHUA. Ecnn
nnMTaHmne 6y/:|,eT BOCCTaHOBJ1€HO, BbINOJIHEHNE MPUITOXXEHUA KOHTPONJiepa He 6y/:|,eT npepsaHO N NpPoAOJIKUTCA
B LWUTATHOM peXume. B NPOTMBHOM Cly4ae npov|30|7|/:|,eT KOPPEKTHOE 3aBepLueHne CUCtemMbl UCMNONMHEeHUA
CODESYS.

3.10 BcTpoOeHHbIN UCTOYHUK 3BYKOBOIO CUrHana

KoHTponnep oOcCHalléH ManoMmoLLHbIM 3BYKOBbIM u3nyyaTtenemM. Bo Bpems paboTbl Monb3oBaTenbcKoro
NnpoeKkTa  3BYKOBOW  M3fyyaTeNnb  MOXET  MCMoMb30BaTbCA  Kak  OUCKPETHbIM  BbIxog — (CM.
OnncaHune TapreT-ghannos).

YacTotaun FPOMKOCTb 3BYKOBOIo CUrHasna (*)VIKCVIpOBaHbI M He OOCTYMNHbl ANA UBMEHEHUA.

3.11 Yacbl peanbHOro BpeMeHu
Mpnbop ocHalleH BCTPOEHHbIMKN Yacamu peanbHoro Bpemenn (RTC).

McTovHMKOM nuTaHus YacoB sBnsetcsa 6aTapes. OHepryv MOMHOCTbI0 3apshkeHHoOW Gatapen xBaTaeT Ha
HenpepbiBHYIO paboTy 4YacoB peanbHOro BpeMeHu B TedeHue 5 net. B cnyyae akcnnyatauuu KOHTponnepa
npu Temnepartype Ha rpaHuuax paboyero guanasoHa Bpemsi paboTbl HacoB COKpallaeTcs.

Mpn HeoBXoaUMOCTM CUMHXPOHU3UPOBATL Yacbl KOHTponnepa ¢ yaaneHHbiMm NTP cepBepom ucnonb3syercd
web-nHTepdelic koHpurypaumm (Cuctema / Bpemsi / CuHxpoHusmpoBatb ¢ NTP-cepBepom).
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3.12 SIM-kapTbl gnsa MNJIK210-4G

B mogudukaumm MIK210-4G npegycmotpeHo 2 SIM-kapTbl, KOTOpble ycTaHaBnuBatoTcs B cnot SIM1 u
SIM2.

BcTtpoeHHbIn mogem pabotaet B pexume DSS (Dual SIM Shift), B KOTOpOM B OAMH MOMEHT BPEMEHUN MOXET
ObITb aKTMBHA TONbKo ogHa SIM-kapTa.

SIM-kapTa, yctaHoBneHHas B croT SIM1, cuntaerca OCHOBHOMN.

Mo ymonuyaHuio yCTaHOBMEH aBTOMATUYECKUI peXUM nepekrodeHus mexay SIM-kaptamu, B KOTOpPOM
nepekroyYeHne NPoM3BoOaUTCS NpU OTCYTCTBUM curHana B TedeHnn 40 cekyHa UM HEBO3MOXXHOCTM OTNPaBUTb
SMS. [lonyckaeTcs pydHoe nepekntoveHne SIM-kapT B web-KoHurypaTope unu cpege nporpaMmmupoBaHus.

ABTOMaTn4yeckas nepesarpyska Mmoayns cBA3n:

* NporpaMMHas nepesarpyska npov3BOAUTCS MpW OTCYTCTBUM ycneluHon obpaboTku 3anpoca 6onee 3
pas;

* nepesarpyska OTKITIo4YEeHNEM / BKIIOYEHMEM NMUTaHUSA MOAYNSA NPOU3BOANUTCS MPU OTCYTCTBUM YCMELLHOWN
0bpaboTku 3anpoca 6onee 3 pas nocrne NporpaMMHON Nepesarpysku.
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4 MoHTax

4 MoHTax

T BHUMAHUE
Bo Bpems MoHTaxa npubopa cneayet yunTbiBaTb Mepbl 6e3onacHoCTy.

Mpnbop yctaHaBnmBaeTcs B Wkady anekrpoobopygoBaHusa Ha DIN-peliky unm BHYTPEHHIOW CTEHKY LKadoa.
KoHCTpyKkumsi Wwkada gomkHa obecnevvBaTh 3alUMTy LMO3a OT NonagaHvus Braru, rps3v U NMOCTOPOHHUX

npeameTos.

[Nt MoHTaxa nprbopa crnenyer:

1. MoaroToBUTL MECTO AN MOHTaXa Ha CTeHKe Likada
unu DIN-pelike B COOTBETCTBMU C rabapUTHbIMMK
pasmepamu KoHTponnepa (CM. pucyHok 4.1).

El NMPUMEYAHUE

Bo Bpemsi MOHTaxa TpebyeTtca Hanmume
cBoOOAHOro NpocTpaHcTBa (0kono 5 cm) Hag
KOHTPOINEePOM M Nog HUM.

2. Mpun MmoHTaxe npnbop HeobxoamMmo pacrnonaraTtb
CTPOro B COOTBETCTBUM C (PUCYHKOM 4.3).

Banpelyaetcs ropm3oHTanebHasg / 6okoBas / TopueBasi

yCTaHoBKa.

3. 3akpenuTb npubop Ha DIN-perike nnm Ha
BEPTMKAINbHOW NOBEPXHOCTN C MOMOLLbIO BUHTOB.
MoHTaxHble pasMepbl yKasaHbl Ha pUCyHke 4.2.

105 Mm

124 mm

83 Mm

T

00

m-[l]

PucyHok 4.1 — Ta6apuTHble pa3mepbl

116 MM
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PucyHok 4.2 — MoHTaxHble pa3Mepbl

4. Nna mogudmkaumm MJIK210—-4G nogknountb

aHTeHHbl LTE n GPS.
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PucyHok 4.3 — BepHas yctaHOBKa

KOHTponnepa



4 MoHTax

A BHMMAHUE

Mpu pasmeLLeHnn aHTEHH CHapyXun 34aHNsi NOAKM0YeHNEe aHTEHHbI HEOOXOAMMO OCYLLECTBAATL Yepes
rpo30pa3psifHUK NS 3almThl NpMbopa OT CKa4YKOB CTATUYECKOTO HanpsbKeHWs Mpu rpose 1 Opyrmx
NPUPOAHbIX SIBMIEHUSX.

Ons pemoHTaxa npudopa ¢ DIN-peiku cneayert:

1. B NpoyLUnHY 3aLlenky BCTaBUTb OCTPUE OTBEPTKN.
2. OTxaTb 3aLLernky no crpenke 1.
3. OtBecTun kKoHTponnep oT DIN-peinkn no ctpenke 2.

w T T
N

0

S

PucyHok 4.4 — [lemoHTax npubopa c DIN-peiiku
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoyYeHno
Mpwn noaknoyeHnn Heobxoammo cobnogaTh cnepyowme TpeboBaHus:

* ANs NOOKMIOYEHUs pEKOMEeHAYeTCs MCNOSb30BaTb MeAHbIe MHOTOXMIbHble kabenu. KoHubl kabenen
criegyet 3a4nCTUTb U 3anyauTb UM NCNONb30BaTh KabenbHble HAaKOHEeYHUKN. XKunbl kabenen cneayet
3auuLLaTb TaK, YTOObI MX OrofieHHbIe KOHLIbI MOCHe NoAKNoYeHMs K Npubopy He BbiCTynanu 3a npeaensi
KnemMmMmHuka. CeveHue xun kabenen JormkHo ObiTb He 6onee 0,75 Mm2;

* BO BpeMs NpoKnagku kabenen cnegyet BblAENUTb NTIMHUKU CBA3U, COEAUNHSIOLLME Npubop ¢ AaT4YnKoM, B
CaMOCTOSITENBHYHO Tpaccy (M HECKOSNBbKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHO OT CUNOBBIX
kabenen, a Takke OT kabenen, co3naroLLMX BbICOKOHYACTOTHbLIE Y UMMYNbCHBIE NOMEXMU;

* ANS 3aLWMThl BXOAOB NpMbopa OT BAMSAHUA NPOMBbILLNIEHHBIX 3NEKTPOMarHUTHbIX NOMEX NIMHUN CBA3N
npmnbopa ¢ gaTymMkom crieqyert sKkpaHupoBaTh. B kadecTBe akpaHOB MOryT OblTb MCMNOMNb30BaHbI Kak
cneumanbHble Kabenu ¢ akpaHMPYOLLMMK ONNeTKaMmu, Tak 1 3a3eMITEHHbIE CTanbHble TPYObI
nogxogdwero agnamerpa. dKpaHbl kabeneu ¢ SKpaHMpyOLWMMN ONfeTKkaMu criegyeT NoAKMoYUTD K
KOHTaKTy (pyHKLMOHanbHoro 3asemnenus (FE) B wmTe ynpaeneHus;

® q)I/IJ'IprbI ceTeBblX NOMeX crieayeT yCTaHaBnmBaTtb B JIMHUAX NUTAaHUA np|/|6opa;

* UCKporacqdwne (*)VlﬂprbI crneayet yCctaHaBnmBaTb B JIMHUAX KOMMYTaunm CUIiioBoro 060pyﬂ,OBaHMﬂ.

Mpn MOHTaxe cuctembl, B KOTOpon Oyaet paboTtate npubop, cnegyeT yuuTbiBaTh MpaBuna opraHu3auum
3 EKTUBHOIO 3a3eMIIEHMS:

* BCe 3asemMndaoLwimne nMHnun cneagyet npoknaabiBaTb NO CXemMme «3se3aa» C obecnevyeHnem xopotluero
KOHTaKTa C 3a3eMiiAeMbIM 311IEMEHTOM;

* BCe 3a3eMrsitoLmne LUenun AormkHbl ObITb BbINOMHEHDI npoBogamum HanbOombLLEro CeYeHus;

* 3anpeLluaeTcsa 00beanHATL Knemmy npubopa ¢ mapkupoBkon SS1 / SS2 n 3azemnstoLme NMHUK.

5.2 NoaknroyeHUe NUTaHuA

B koHTponnepe npeaycMoOTpeHO ABa NopTa 4115 NOAKITHYEHMS UCTOYHUKOB NuTaHus 24 B:
* [TopT 1 — OCHOBHOE NUTaHKE.

* [lopT 2 — pe3epBHOe NUTaHWUE.

PucyHok 5.1 — HasHauyeHWe KOHTaKTOB NUTaHUA

I'Iepexo,u, Ha pe3epBHOE NMUTaHne nNponcxoaunT npu CHMXeHUn HanpaxXeHnAa OCHOBHOIO NUTaHnA MeHee 9 B.
|_|pl4 BOCCTaHOBJ1€HUN paGOTOCI'IOCO6HOCTI/I OCHOBHOIo WMCTOYHMKaA NUTAHUA KOHTpoOJiep aBTOMaTU4ecku
BO3BpaLlaeTca Ha nnTaHne oT OCHOBHOIO MCTOYHUKA.

Mpu NogknoYeHUn NUTaHKUA Heobxoaumo cobnogaTth crneayolle TpeGoBaHUS:

* Micnonb3yeMblil UCTOMHMK NUTaHUS JOMMKEH MMETb TOK Harpy3ku He 6onee 8 A.

 [InnHa kabena nutaHna He gormkHa npesblwaTb 30 M.
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El NMPUMEYAHUE

NHdopmauma 06 akTMBHOM UCTOYHMKE NMUTAHUS AOCTYMHA B NOMNb30BaTENbCKOM MPOEKTE Y MOXKET
GbITb MCNONb30BaHa AJ1sl KOHTPOA aBapPUAHBIX cUTyaumin (cM. OnrcaHue TapreT-gannos).

5.3 HazHauyeHUe KOHTaAKTOB KNeMMHMKa

DO1A @ , ,_ DO5A
DO1B @_/ N @ DO5B
3 4 | DO2A—(H—1— rG) DOBA
£ 2| po2B O =4 \ () DO6B
Q2 — ~
g 3| DO3A—(®) . G2 DO7A
5 | posB O G DO78B
DO4A @ | r—@ DO8A
DO4B @._/ \ @ DO8B
Nc_@ .—@ DO9A
SS1 \ 2\
| FDI1 O > ooo®
;'l+ / ) (o) DO10A
| FDI2 ® \ (40) DO10B
FDI3 {5 ) 4 DOTIA
a FDI4 @ N\ @ DO11B
% FDI5 @ ,—@ DO12A
FDI6 @ N\ (22) DO12B
¢ . FDI7 ~
3 : @ ,—@ DO13A
= FDI8 \ (46)
o (18) 4 DO13B
e DI9 ~
g DI85 ) DO14 A
H DI10 @ \ @ DO14B
8:112 ©) (o) DO15 A
|/ @ \ @ DO15B
SS1 @ ,—@ DO16 A
N o
25 (53
RS-485-1 | B1 O @ N\ O (52) DO17B
ANy
A2 @ ,—@ DO18A
RS-485-2 | B2 @ \ @ DO18B

PucyHok 5.2 — HazaHauyeHue KOHTaKTOB KneMMHuKa (Mogndmkaums 11)

Tabnuua 5.1 — HasaHayeHMe KOHTAKTOB KNeMMHUKa (Mmoaudukaums 11)

[97ox198
aIgHLodNoM{T

HanmeHoBaHue HasHa4yeHue
FDI1 — FDI8 BbICTpble ANCKpPETHbIE BXOAbI
DI9-DI12 [wvckpeTHble BXoabl

SS1

O6uime ToYKM BXOOOB

DO1A, DO1B - DO18A, DO18B

[uckpeTHble BbIxodbl TUMNA pene

A1,B1-A2, B2

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

NC (Not connected)

HeT nogkntoyeHmns

® NPEAYNPEXOEHUE

He ponyckaetcs noakntodeHue nposoaos kK koHTaktam NC (Not connected)
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¥ F — N 5 33
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B FDI4 @ . () DO12B
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2 FDI6 ® © DI13 =
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RS-485-1 | B1 ® ) DI23
AD ® ® DI24 /|
RS-485-2 | B2 @ ® SS2

PucyHok 5.3 — HasHauyeHue KOHTaKTOB KleMMHUKa (Mogudukaums 12)

Tabnuua 5.2 — HasHayeHMe KOHTaKTOB KnNeMMHUKa (moandmkaumus 12)

1afoxs
a1IqHL1adxoun(f

HanmeHoBaHue HasHauyeHue
FDI1 — FDI8 BbICcTpble ANCKpPETHbIE BXOAbI
SS1 O6wwe To4km Bxogos FDI1 — FDI8
DI13 -DI24 [unckpeTHble BXoabl
SS2 O6wwme Tovkn Bxogos DI13 — DI24

DO1A, DO1B - DO12A, DO12B

,D,MCerTHbIe BbIXO4bl TUMa pene

A1,B1-A2, B2

Knemmbl onst nogknodeHms no nHrepgency RS-485 (oea nopra)

NC (Not connected)

HeT nogkntoyeHns

® ‘I’IPEHYI’IPE)KD,EHVIE

He ponyckaetcsa nogkntoveHne npoeogos K koHTaktam NC (Not connected)
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PucyHok 5.4 — HazHauyeHuMe KOHTaKTOB KnemMmMHuKa (moandukaums 13)

Tabnuua 5.3 — HazHayeHMe KOHTAaKTOB KneMMHUKa (moandmkaums 13)

HanmeHoBaHue HasHaveHue
FDI1-FDI8 BbICcTpble ANCKPETHbIE BXOAbI
DI9-DI24 [unckpeTHbIe BXxoab!
SS1 O6wwe To4km Bxogos FDI1-DI12
SS2 O6wwme To4ku Bxogos DI13-DI24
FDO1-FDOS8 BbICTpble ANCKPETHbIE BbIXOAb! TUMA TPAH3UCTOPHbIN KoY
DO9-DO16 [unckpeTHble BbIXOAb! TUMa TPAH3UCTOPHLIN KoY
A1, B1-A2, B2 Knemmbl onsa nogkniodeHus no nHtepdency RS-485 (osa nopra)
U1+, U1— HanpshkeHne nutaHus BoixogoB FDO1-FDOS8
U2+, U2— HanpspkeHne nutaHus Boixogos DO9-DO16
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DO9A
DO10A
DO11A
DO12A
DO9-12B
NC

NC
Al1-1
Al1-2
Al1-3
Al1-4
Al2-1
Al2-2
Al2-3
Al2-4
Al3-1
Al3-2
Al3-3

Al3-4
Al4-1
Al4-2
Al4-3
Al4-4

PucyHok 5.5 — HazHauyeHue KOHTaKTOB KneMMHUKa (moandukaums 14)

Tabnuua 5.4 — HasaHauyeHWe KOHTaAKTOB KIlleMMHUKa (Mogudumkauus 14)

[aoxiag
aI9H Ladxouny

1I9r'oxa
2l198010UBHY

HanmeHoBaHue HasHaueHue
FDI1 - FDI8 BbicTpble AncKpeTHbIE BXoAbI
DI9 —DI12 [uvckpeTHble BXoabl

SS1

O6Lume ToYKM BXOOOB

DO1A, DO1B - DO12A, DO12B

,D,MCerTHbIe BbIXOA4bl TUMa pene

Al1-1, Al1-2, Al1-3, Al1-4 — Al4-
1, Al4-2, Al4-3, Al4-4

AHanoroBble BXofbl

A1,B1-A2,B2 Knemmbl onst nogknodeHns no nHrepgency RS-485 (gea nopra)
NC (Not connected) HeT nogkntoveHus
NPEQYNPEXOEHUE

O

41

He ponyckaetcst nogkntodeHme npoeodoB K koHTakTam NC (Not connected)
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€

PucyHok 5.6 — HazHauyeHune KOHTaKTOB KneMmmHuka (Mogudukauus 4G)

Tabnuua 5.5 — HasHayeHMe KOHTAKTOB KNeMMHUKa (Mogucmkaums 4G)

RS-485-3

HanmeHoBaHue HasHaueHue
FDI1 - FDI8 BbicTpble ancKkpeTHbIe BXoAb!
DI9 -DI12 [unckpeTHble BXxoabl

S$S1

O6LmMe ToYKM BXOOOB

DO1A, DO1B — DO4A, DO4B

,DMCerTHbIe BbIXOA4bl TUMa pene

A1,B1-A2,B2-A3,B3

Knemmbl onst nogkrtodeHms no nHrepgency RS-485 (Tpu nopra)

NC (Not connected)

HeT noagkntovenms

(D NPEOYNPEXOEHUE

5.4 NopgknioyeHue K AucKpeTHbIM Bxoaam (FDI v DI)

He ponyckaetca nogkntoveHne npoeogos k koHTaktam NC (Not connected)

OuckpeTHble Bxoabl koHTponnepa (FDI n DI) paGotaioT B pexume onpeaeneHusi NOrmd4eckoro YpOBHS.
3HayeHnsa COCTOSHNSI BXOAOB XPaHATCS B BUAE OMTOBOM MacKu.
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5 MopgkntoyeHne

BeicTpble anckpeTHble Bxoabl (FDI) Takke nogaepXxusaroT cnegyrowmii yHKLMOHa:
* U3MepeHue nepvoaa 1 AnNUTenbHOCTU UMMNYMbLCOB (CUrHaN NPAMoyronbHon popmel YactoTon o 100
Klu);
* MOACYET MMMYMbCOB (CUrHan NpsIMoyronbHON hopMbl YacToTom 40 5 kI'U; nogaep>KUBaeTcs HauMHas ¢
BEPCUM NPOLLNBKM 3.6.XXXX.XXXX).
[i]

NMPUMEYAHUE
MNMoapobHble cBeAeHNA O HACTPOMKE BXOOOB U3NOXKeHb! B JOKyMeHTe OnncaHne Tapret-chansos.

B L
24 B 24 B

e g

2 @

— SS1
|,CtaTuv1K1 2! FDI m DI13
|§8THHI{2 E} FDI2 M DI14

|,ﬁawm 122.! DI12 M D24
AN SS1 - SS2

PucyHok 5.8 — Cxema noakno4YeHUA KOHTaKTHbIX
AaTYNKOB K AUCKpeTHbIM Bxoaam DI13-DI24

PucyHok 5.7 — Cxema noAaKnO4YeHNA KOHTaKTHbIX (MoaudmKauus 12)

AaT4YNKOB K AUCKpeTHbIM Bxoaam FDI1-FDI8, DI9—-

DI12
Oatank [arumk

p-n-p FDI1 "-g; FDI1
e FDI2 i FDI2
FDI3 FDI3
FDI4 FDI4
e e [ ] |

2482 Soi 2482

+ +

PucyHok 5.10 — NMoaknioyeHne TpaH3UCTOPOB
Tuna n-p-n* K gucKkpeTHbIM Bxogam FDI1-FDI8,
DI9-DI12

PucyHok 5.9 — NoakntovyeHne TpaH3UCTOPOB TUNa
p-n-p K AucKkpeTHbiM Bxoaam FDI1-FDI8, DI9-DI12
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Dariuk B JIE TS +
p-n-p DI13 n-p-n DI13
o DI14 i DI14
DI15 DI15
DI16 DI16
B 2'82; NG DIk
2189 2189 552
+ +
PucyHok 5.11 — NogkniovyeHne TpaH3MCTOPOB PucyHok 5.12 — lNoaknioyeHne TpaH3UCTOPOB
Tuna p-n-p K guckpeTHbIM Bxogam DI13-DIi24 Tuna n-p-n K gUcKpeTHbIM Bxogam DI13-DI24

NPEQYNPEXOEHUE

(D * [N NOAKIMIOYEHNst TPAH3UCTOPOB TUMA N-p-n K BbICTPLIM AUCKPeTHbIM BXxogam FDI1-FDI8, DI9-DI12
crnepfyeT UCnornb30BaTh OTAEMbHbIN MCTOYHWK NUTaHMs Ansa Bxogos. Knemma SS1 o6beanHeHa co
BXOAOM NuTaHus (CM. pasgen 2.2).

5.5 MNMoaknto4vyeHne Harpy3ku K AUCKpeTHbIM Bbixoaam (DO)

OunckpeTHble Bbixoabl npubopa (DO) moryT paboTtatb B 0O4HOM 13 CriedyoLwmX PeXXMMOB:
* NepekrYeHne fIorMyecKoro curHana;
* reHepauus LUMAM curnana (DO1-DO4);
* reHepauns nmnynbcoB (DO1-DO4), HauMHasi C BepCUM NPOLLMBKM 3.6.XXXX.XXXX.

El NMPUMEYAHUE
MoppoObHble cBegeHNst O HACTPOWMKE ANCKPETHBIX BbIXOA0B MPUBEAEHbI B AOKYMEHTE
OnucaHue TapreT-goansnos.

Ha PUCyHKe 5.13 npencraBfieHa cxema noAkKrr4YeHnA Harpy3ky K Bbixogam Tuna «peney».

AC/DC

- f
1 DOXA —

— DOxB — ]

PVIcyHOK 5.13 — Cxema nogknoyeHus Harpy3ku K AUCKpeTHbIM BbIXoA4aM TuUna «pene»

T BHUMAHMUE
B cnyyae nogkntodeHns MHOYKTUBHOM Harpy3ku cnegyeT yctaHoBuTb RC-Lieno4yky napannensHo

Harpyaske. B momeHT KOMMYyTauuun B Lienun ynpasrieHnda RC-uenouka nogaensiet o6pa303aHMe ayrn n
nomex.
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+UH -UH +UH -Un
0 o}
CHarp CHarp
| | | |
I R
RHarp nATe
| DO | ] —
| I |
PucyHok 5.14 — Cxema noakntoveHns Harpy3ku PucyHok 5.15 — Cxema noakntoveHUs Harpy3ku

(ans DO) B pexxumMe BKITIOYEHUA «BEPXHUMN KINHOY» (ans FDO) B pexxume BKITHOYEHUS1 KBEPXHUW U
HWXHUW KIIOYN»

5.6 AHanoroBble BxoAbl

BxoaHble n3mepuTenbHble YCTPOMCTBA B KOHTPONNEPE SABMSIOTCA YHMBEPCarnbHbIMU, T. €. K HUM MOXHO
nogknoyatb nobble nepeBuyHble npeobpasoBaTeny (O4aTtyMkM) U YHUULMPOBAHHbIE CUrHamnbl U3
nepeuyncrnieHHbIx B Tabnuue 2.3. K Bxogam KOHTponfnepa MOXHO NOAKNIOYNTL OA4HOBPEMEHHO AATYMKN Pa3HbIX
TMMNOB B MOOLIX COYeTaHMSAX.

® NPEAYNPEXOEHUE

Ans 3awuTbl BXOAHbIX Lienewn KOHTponnepa OT BO3MOXHOIo npobos 3apsigaMm cTaTmyeckoro
3MEeKTPUYECTBA, HAKOMNMEHHOIO Ha NNHUAX CBA3W «KOHTPONNEP — AaT4nK», Nepea NoAKNIYeHNEM K
KNEeMMHWKY KOHTpOriepa Ux Xunbl criegyet Ha 1—2 cekyHAbl COEANHNUTb C BUHTOM (PYHKLIMOHANBbHOIO
3asemnenus (FE) wuTa.

Bo BpeMsi NpoBepKn NCNpaBHOCTUN AaTynka 1 NMHUM CBA3W CnedyeT OTKMIUYNTL KOHTPOIEp OT CETU NUTaHuS.
Mpu nogaye nuTaHus ¢ HanpsbkeHvem bonee 4,5 B Takke 06a3aTenbHO OTKMIOYNTL AaTYMK OT KOHTponepa.

MapameTpbl NIMHUM COEAMHEHMST KOHTPOSNEPA C AaT4YMKOM NpUBEAEHbI B Tabnuue 5.6.

Ta6nuua 5.6 — MapameTpbl NIMHUM CBA3U KOHTPOIepa ¢ AaTYMKamun

OnuHa ConpoTtuBneHue
Twn paTymka NIUHUA, M, nuHUK, Om, UcnonHeHue NMHUK
He 6onee He bonee
TpexnpoBoaHas, NPoBoAa paBHOM
TC 100 15 POIROSGN poBOAa p
ONNHBI N ceveHuns
TepMoaneKkTpoaHbIn kabenb
™ 20 100* b POARLIY
(kOoMneHcaLUMOHHBbIN)
YHUDUUMPOBAHHBIN CUrHan
CUIbl TOKA NOCTOSAHHOIO 100 100 [ByxnposogHas
HanpspkeHne
YHUDULMPOBAHHBIN CUrHan
BYyXnpoBogHas
HanNpPsKeHMs1 MOCTOSIHHOMO ToKa 100 50 Asyxnposon
CwvrHan conpoTmBnenns 10 5 TpexnpoBogHasi
El NMPUMEYAHUE
* DonyckaeTtcsi conpoTueneHune nuHum 6onee 100 OM npy HaNMYMK B LENW NCTOYHUKA NUTAHKSA
[0CTaTO4YHOIO HanpshkeHus:.

5.6.1 MNoaknoyeHUe OaTYNKOB K aHANIOroBbIM BXo4am
5.6.1.1 MopkntoyeHne TepmonpeodpasoBaTens COnpoTUBIIEHUA

BobixogHble napameTpbl TC onpegenstotca n3 HCX B cootsetcteum ¢ FTOCT 6651.
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5 MopgkntoyeHne

TC

PucyHok 5.16 — Cxema nogkntoyeHnsa TC no TpexnpoBOAHOM cxeme

Utobbl n3bexatb BAUSHUS CONPOTMBMNEHWUA COEAMHMUTENbHbLIX MNPOBOAOB Ha pesynbTathl M3MEepeHuin
Temnepartypbl, JaTYMK Crieqyer Nogknioyate K KOHTPONMIepy no TpexnpoBogHom cxeme. [Ina 3Toro Kk ogHoMy
n3 BbiBogoB TC nogkmo4varoTCs OQHOBPEMEHHO ABa NPOBOAA, COEAMHSAOLMX €ro C KOHTPOmnepoM, a K
Opyromy BblBOOY — TPETUW COeAMHMUTENbHBIN NpoBoAd. Ons nonHOM KoMNeHcauun BAMSAHUS COEAMHUTENbHbIX
NpOBOAOB Ha pe3ynbrartbl U3mMepeHu Tpebyercs, YToObl MX COMPOTUMBIIEHUSA ObINU paBHbI ApPYr Apyry
(mocTaTo4HO Mcnonb3oBaTh OANHAKOBbIE MPOBOAA PABHOW ANVHBI).

5.6.1.2 MNoaknioyeHne TepmoaneKkTpuyeckoro npeobpasoBarens (TM)
HCX Tepmonap pa3nunyHbix Tunos cootBeTcTByeT FOCT P 8.585.

Ecnn cBobogHble koHUpbl TIT HEBO3MOXHO MOAKMIOYUTE HEMOCPEACTBEHHO K KOHTaKTam KOHTponnepa, To
HeO6XO,EI.I/IMO CcoeaANHUTb T wn KOHTpOJ‘IJ‘Iep C NMOMOLWbK KOMMNEHCAaUNOHHbIX TGpMOSﬂeKTpO,quIX I'IpOBOJJ,OB
unu kabenen c obsi3aTenbHLIM COOMIOAEHNEM MONAPHOCTU UX BKITHOUYEHUS.

T

pabo4uii
cnai

PucyHok 5.17 — Cxema nogkntoyeHus TI

[ns KOPPEKTHOTO BLIYMCIEHUSI MAPaMETPOB B CXEME NPeayCMOTpeHa aBTOMaTUYeCKas KOPPEKLUS NokasaHun
KOHTpOmnnepa Mo TeMmnepaType XONOAHOro cnas. TemnepaTypy XOnogHOro cnasi M3MepsieT OaTyuK,
pacnonoXeHHbI Ha nnaTe KoHTponnepa. KoHTponnep UMeeT Tpu BCTPOEHHLIX AaTyMKa XONOo4HOro crast.

ABTOMaTu4eckass Koppekuus obecrneyvMBaeT KOPPEKTHble MoKa3aHWs KOHTponnepa, ecnv TemnepaTtypa
OKpYXKatoLLler cpefbl M3MeHMNAach.

5.6.1.3 NMopgkntoyeHne yHUpLMpoBaHHbLIX CUTHANOB TOKa U HanpsXKeHUsA
[ns nUTaHMa akTUBHBIX ATYMKOB CrieyeT NCMONb30BaTh BHELLHMI BrOK NUTaHMS.

AKTUBHbIE Npeobpas3oBaTeny C BbIXOAHLIM CUrHANoOM B BUAE MOCTOSIHHOrO HanpsbkeHusa (—1...+1 B n —50...
+50 MB) 1 cunbl Toka noctosiHHoro HanpsbkeHus (0...5 MA, 0...20 MA 1 4... 20 MA) MOXHO noaknyaTb
HEeNnocpeaCTBEHHO K BXOAHbLIM KOHTaKTaM KOHTpornepa.
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5 MopgkntoyeHne

Hatymk

out

PucyHok 5.18 — Cxema noakntoveH1A AaTYUKOB € YHUDULMPOBaAHHBLIM BbIXOAHLIM curHanom —50...
+50 mB n —1...+1 B no TpexnpoBoaHoOu cxeme

PucyHok 5.19 — Cxema noakno4YeHnsa JaTYUNKOB C YHUPULMPOBAHHBIM BbIXOAHbIM CUrHaNoOM Toka 4...
20 vA no ABYXNpOBOAHOMN CXeme

+Ljr:_ AIX-1

A f
NaTtumk - AIX 2
+ - AIX-3
our H AIX-4

PucyHok 5.20 — Cxema noakno4YeHNA JaT4uKoB ¢ YHUPULMPOBAHHbLIM BbIXOAHbIM curHanom 0...20 mA
1 0...5 MA no TpexnpoBOoOHOM cxeme

5.6.1.4 MopakntoyeHne gaTymkKa pesMcTMBHOro Tuna

KOHTpOJ'IJ'Iep crnocobeH O6pa6aTbIBaTb CuUrHanbl 4aT4nkoB pe3nCTUBHOIO Thna C CONMpPoOTUBIIEHUEM 0...2 kKOm

mnu 0...5 kOm.

PucyHok 5.21 — Cxema nogknroyeHnsa gatumkoB tuna 0...2 kOm n 0...5 kOm
5.6.1.5 NoaknioueHune gaTynKa TMNA «CyXom KOHTaKT»

Kaxablii aHanorosbIi BXod Npubopa MoXeT GbiTb UCNONb30BaH AnA NOAKNI0YEHNs AUCKPETHOro AaTymka Tuna
«CYXOW KOHTaKT». B kayecTBe 4aTYMKOB MOTYT BbICTYNaTb BbIKIOYATENN, KHOMKW, KOHTaKTHbLIE rPpynMbl pene u
T. 0.
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5 MopgkntoyeHne

AIX-1
R1

AIX-2
Kt \ [JR2
AIX-3
PucyHok 5.22 — Cxema nogkno4eHUs AaTymKa TUNna «CyXom KOHTaKT»

NPUMEYAHUE

El B kauecTBe LWYHTUPYIOLLMX CONPOTUBNEHWNIN MOXHO MCMOMb30BaTh Mobble PEe3NCTOPbI C OANHAKOBLIM
HoMUHanom B gmanasoHe ot 200 go 3000 Om. Bo BpemMsi onpoca faTumka TMna «CyxXon KOHTaKT» ero
COCTOsIHME onucbiBaeTcs LenbiM Yyucriom ot 0 oo 1.

5.6.2 MpuHUMN paboThbl
5.6.2.1 BknioyeHne pgaTymkKa B CNUMCOK onpoca

BkntoueHune noboro AaTynka B CIMCOK ONpoca NpoM3BoAMTCS aBToMaTUYecku nocrne 3agaHus Tuna ero HCX B
napametpe Tun gatumka. Ecnu B napameTpe Tun gaTyvka yCTaHOBMNEHO 3HadeHue [aTuyMK OTKMIOYEH,
JaT4YmK UCKIoYaEeTCA M3 Cricka onpoca.

m NMPUMEYAHUE

HacTtpolika paboTbl aHanoroBbiX BXOAOB B cpefe [onuroH ocyliectensgeTcs ¢ noMmoLubto 6noka 210-
14-Al n3 6ubnmnotekm paOwenlO.

5.6.2.2 YcTaHOBKa Anana3oHa usmepeHus

Bo Bpemsi paboTbl C aKkTMBHbIMKM NpeobpasoBaTensamu, BbIXOAHBIM CUrHaroM KOTOPbIX SIBMSIETCS
YHUULUPOBAHHbIV CUrHam HarpshkeHUsl MOCTOSIHHOTO TOKa WM CUMbl TOKa MOCTOSIHHOTO HamnpshkeHus, B
KOHTpoOnsiepe npeaycMOTPEHa BO3MOXHOCTb MaclITabuMpoBaHUs WKanbl uamepeHusi. Tekyliue BenuyvHbl
KOHTPONMPYEMbIX MapaMeTpPOB BbIYMCIAIOTCA C MOMOLLbI0 MacliTaGUPYHOLWMX 3Ha4YeHuin, 3agaBaeMmblx
nHOMBMAYanbHO OANA Kaxkaoro BxoAda. Mcnonb3oBaHne MacluTabupyoLWmMX 3HaYeHUin No3BoNseT oTobpaxaTb
KOHTpOnupyemble (oM3nyeckme napameTpbl HEMOCPEACTBEHHO B edMHMUax WX usmepeHus (atmocdepax,
Kunonackansax, MmeTpax u T. a.).

[ns maclwtabnpoBaHus WKanbl N3MepeHnst crnegyeT yCTaHOBMTL rpaHuLbl Ananas3oHa U3MepeHust:

* Ain.L — HWXHSAS rpaHuua, COOTBETCTBYET MUHMMArbHOMY YPOBHIO BbIXOQHOIO CUrHana gaTyuka;

+ Ain.H — BepxH#As rpaHnLa, COOTBETCTBYET MAaKCMMarbHOMY YPOBHIO BbIXOQHOMO CUrHana gatyuka.
HanbHeliwan obpaboTka curHamnoB [faTyvMka OCYLLECTBMSETCA B 3afaHHbIX e€OVMHULAxX M3MepeHusa no
NNHENHOMY 3aKoHY (rpsmornpornopyuoHansHoMy npu Ain.H > Ain.L unu o6pamHo nponopyuoHanbHOMY npu
Ain. H < Ain.L). Pacyer Tekyllero 3Ha4yeHWsi KOHTPONMPYeMOro AaT4yMKOM napameTpa npous3BogmTcs no
dopmyne:

(Ain.H — Ain.L)~(VBX — VMI/IH)

IIpu Ain.H > Ain.L Il = Ain.L +
X ’ (Vmakc — Vmun)

(5.1)

(Ain.L — Ain.H)-(Vex — Vamun)
(Vmaxc — Vuun)

IIpu Ain.H < Ain. L Il = Ain.L — (5.2)
roe

Ain.L, Ain.H — 3agaHHble 3Ha4eHus napameTpos Ain.L u Ain.H;

Vix — TEKYLLIEE 3HAYEHNE BXOAHOIO CUrHana;

Vs — MUHUManbHOE 3HaYeHne BXOAHOro curHana gardmka no gaHHbeiM Tabnuubl 2.3 (MA, MB unu

B);

Vvakec — MakCumarnbHO€e 3Ha4YeHNe BXOOHOIO curHana gatyunka no gaHHeiMm Tabnuubl 2.3 (MA, MB nnm

B);

Mysw — U3MEPEHHOE 3HaYeHMe NnapamMmeTpa.
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5.6.2.3 HacTtpoiika uncppoBon hunbTpaumm namepeHun

[ns AononHMTENbHON 3awnTbl OT ANEKTPOMArHUTHbLIX NMOMEX B KOHTPOMnepe npeaycMOTPeH NpOorpaMMHbIN
LMdpoBoOin hmnbTp HU3KKX YacToT. Lindposas punerpauuns nposoguTcs B ABa atana.

Ha nepBom 3tane duvnbTpaumm n3 TeKyWUX U3MEPEHUN BXOOHLIX MapamMeTpoB OTMUNLTPOBLIBAOTCA
3Ha4YeHUs1, UMetoLLMe SIBHO BblpaXKEHHbIE «MpoBasnbl» UM «BbIOGpPOCkI». [N 3TOro KOHTpOnnep BblYUCNSeT
pasHOCTb MexXady pesynsratamu U3MEpPEeHUn BXOOHOW BENWUYUHBI, BLINMOMHEHHbIX B ABYX MOCReHUX LMKMnax
onpoca, U CpaBHMBAET ee C 3aJaHHbIM 3HA4YeHVEM, HasbiBaeMbiM nonocon cdunsTpa. Ecnv BeluMcneHHas
pasHOCTb MpeBbILLAET 3afaHHbIN Npeaer, TO NPou3BoOAUTCSH MOBTOPHOE U3MepeHUe, NOomyYeHHbI pesynsTaTt
oTbpacbiBaeTcs, a 3Ha4YeHMe nomnockl unsTpa yasavBaetcs. B crnydae nogTBepXaeHWs HOBOMO 3HAYEHUS
duneTp nepecTtpamBaeTca (T. €. nornoca unbTpa YMeEHbLUIAeTCd A0 UCXOAHOM) Ha HoBoe CcTabunbHoe
COCTOSIHUE U3MEpPSIeMON BeNUYMHbI. Takon anropuTM MNO3BOMSIET 3aLUMTUTbL KOHTPOMNep OT BO3AEWCTBUS
€OVUHUYHBIX UMMYMNbCHBIX U KOMMYTaLMOHHbIX MOMEX, BO3HUKAOLLMX Ha Npoun3BoAcTBe npu pabote cunoBoro
obopypoBaHus.

Monoca cdhunbTpa 3agaeTcs B eguHULAX U3MEPSIEMON BEMUYUHBI UHOVBUAYANbHO ONS KaXAoro Aatyuka.
YMeHbLUeHNEe nonockl unbTpa yrnydwaeT MOMEX03allMLEHHOCTb BXOA4a W3MEPEHUsi, HO NpuBOOUT K
3aMefreHn0 peakuun KOHTpornepa Ha ObiICTpoe M3MEHEHUEe BXOOHOW BenuYUHbL. MO3TOMYy npu HU3KOM
YPOBHE NoMeX unu npu paboTte ¢ GbICTPO MEHSAIOLLMMNCS NPOLIECCaMM PEKOMEHOYETCS YBENNUYUTL 3Ha4YeHne
nonockl punsTpa NNy OTKINIOYNTL OEeNCTBUE 3Toro napamertpa. [pu paboTte B yCNOBUSIX CUMbHBIX MOMEX AnS
YCTPaHEHUs UX BNUSHUSA Ha paboTy KOHTpomnepa crnegyeTr yMeHbLUMTb 3HadeHue nonockl dwnstpa. MNpu
HeobXoAMMOCTM AaHHbIA OUMNBTP MOXHO OTKMOYNTL, 3a4aB 3HavyeHne 0 B napameTtpe MNocTosiHHaA BpeMeHu
¢dunbTpa.

Ha BTOpOM 3Tane dmnbTpauum curHan crnaxvBaerca (gemndupyeTtcsa) curHana € Uenbilo yCTpaHeHus
WyMoBbIX cocTaBnstowmx. OCHOBHOM XapaKTEPUCTUKONM CriaxuBatolwero ounstpa siBASIETCS «MOCTOsIHHAs
BpeMeHU punsTpar.

duneTpaumnsa npomcxoguT no popmyne:

IT =1l - T+ 11

rae N — 3HayeHne aHanoroBoro BbIX0Aa;

Myam — 3HAYEHNE, M3MEPEHHOE Ha BXOAE;

M’ yav— 3HAYEHUE, U3MEPEHHOE Ha BXOAE B NPeAblayLUMIA TakT U3MEPEHWI;
T=1/(k/10 + 1) — kKO3 DULUMEHT CrNaKMBaHNS;

K — noctosiHHas BpemeHu punsrpa.

L (1=T) (5.3)

U3M

MocTosiHHaA BpeMeHU (hunbTpa 3a4aeTcs B CeKyHAaX MHONBUOYaNbHO AN KaXaoro Bxoaa.

YBennyeHne nocTOSsHHOW 3Ha4eHusi d.)I/IJ'Ipra ynydwaetr nomMmexosalunueHHOCTb Bxoda WU3MepeHud, HO U
OAHOBpPEMEHHO yBenunynBaeTt ero MHepPUMOHHOCTb. To ecTb, peakuma KoOHTponepa Ha 6bICprIe Nn3MeHeHudA
BXOAHOW BENUYUHLI 3aMeanseTcs.

Mpn HeobxoouMOCTM AaHHbIN OUNBTP MOXHO OTKIOYUTb, 3adaB 3HaveHne 0 B napameTtpe lMocTosiHHas
BpemeHu counbTpa

BpeMeHHble anarpammbl paboThl LMGPOBLIX PULTPOB NPEACTaBMNEHbI HA PUCYHKE 5.23.
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5 MopgkntoyeHne

quanT '
KOHTle‘I npyemasa Temnepartypa
Tuam 4
t
GJHJ'IprbI OTKNKOYeHb!
Tuaw 4
JapaHHoe
3HayeHwe
BrknioyeHa nonoca cuneTpa
Tuam

BrknioyeHbl nonoca duneTpa 1 t
nocTosHHas BpeMeHn hunbTpa

PucyHok 5.23 — BpemeHHble gnarpammbl paboTbl UM pPoBbIX PUNLTPOB
5.6.2.4 KoppeKkuunsa nameputenbHOMN XapakTepUCTUKM OaTHYUKOB

Ons ycTpaHeHWss Ha4vanbHOW MOrpelwHocT! npeobpasoBaTenen BXOOHLIX CUrHaNoB, W3MepEeHHoe
KOHTPONNEpPOM 3HauyeHMe MOXeT OblTb OTKOppeKkTUpoBaHO. B kOHTponnepe ectb ABa Tuna Koppekuuw,
MO3BONSAOLLNE OCYLLECTBNSATL CABUM UM HAKIMOH XapakTEPUCTUKN Ha 3aaHHY0 BENUYUNHY.

T,°C
or Gea knpperpm //
i 7
i 7
i /7
g i // © KoppeKuMei
T | T=Tmtd
1 Vs
| 20 s
L0 20 40 60 80 100 Toam °C
AR+ |(50) (7.3)  (Rrcy, OM)
Rotom  Ro

PucyHok 5.24 — KoppeKuusi «<CABUI XapaKTEPUCTUKN»

Caosur XapaKTePUCTUKN NPUMEHAETCA:

* Ona KoMmneHcauun I'IOI'peIJJHOCTEVI, BHOCKUMBbIX COMpoTuBIieHneEM noasoaAaLmnx nposoaos npu
ncnonb3oBaHnn ,ElByXHpOBOD,HOV'I cxembl nogkntoyeHnst TC;

* npw oTkrnoHeHun y TC 3HaveHns Ro.

HaknoH xapakTepucTuKn U3MEHSIETCS NyTEM NPUOABMNEHNsI K UIBMEPEHHOW BeNuUYMHe 3HadeHus O. 3HavyeHne o
3apaeTca napametpom Casur. 'paduk casura xapaktepuctukm ans gatumka TCM (Cu50) npepcrasneH Ha
pucyHke 5.24.
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T,°C

100 /
| Gea xoppexuint //

BO 3
Z /

60 0 //

0} C KOppeRupe
- / T:Tuau'ﬁ

m L

0 20 40 60 80 100 Tya: °C
(50) (71,3} (Rygp, OM)

PucyHok 5.25 — Koppekuus «HakImoH xapakTe pucTukmu»

MsMeHeHMe  HakrmoHa  XapaKTepuUCTWKU  OCYLLEeCTBNSETCA NyTeM  YMHOXEHUS  U3MEpEeHHOW (M
CKOPPEKTMPOBAHHOW  «COBUIOM», €CnnM 3Ta Koppekums Heobxoguma) BenuYMHbl Ha MNONpPaBOYHbIN
KoahuuMeHT B, 3HavyeHWe KOTOporo 3ajaeTcs napameTrpom HaknoH. paduvk n3MeHeHus HaknoHa
N3MepUTENbHOW XapaKkTepUCTUKN NPeACTaBMeH Ha pucyHke 5.25. HaknoH xapaKkTepucTuKN NCNONb3yeTCs, Kak
npaBuno, AN KOMMNeHcauun MOorpeLHocTen cammx [[aTyuMkoB  (Hampumep, nNpu  OTKIOHEHUU Yy
TepMonpeobpasoBaTenei ConpoTUBIIEHNS NapamMeTpa O OT CTaHAAPTHOrO 3HaYeHWs) UNKU MOrpeLLIHOCTEN,
CBsi3aHHbIX C pa3bpoCOM COMPOTUBIEHUI LLYHTUPYIOLLMX Pe3UCTOpoB (Mpu pabote ¢ npeobpasoBaTtensmu,
BbIXOAHbIM CUTHaJIOM KOTOPbIX ABNAETCA CUJla TOKa MOCTOAHHOIo HaI'IpFDKeHI/IFl). 3Ha4veHne nonpaBo4HOro
KoacbhmumeHTa 3 3agaetcs B GespasmepHbIX eguHuuax B agvanasoHe ot —1 o 10 n nepen yctaHOBKOM
onpegensaeTcsa no oopmyrne:

6 _ 1_[l_chaKT
u3M

rae MNgpakr — akTUyeckoe 3HaYeHne KOHTPONMPYEMON BXOAHOW BEMUYMHBI;

Myam — M3MEPEHHOE MOAYNEM 3HAYEHMNE TOW XE BENUYMHDI.

Onpegenntb HEOBXOAUMOCTb BBEAEHUS MONPABOYHOIO KOIPDULMEHTA MOXKHO, MU3MEPUB
MakcMMarbHoe nnm 6rmM3Koe K HeMy 3Ha4YeHve napameTpa, rae OTKIIOHEHWE HaKIoHa
N3MEpPUTENbHON XapaKTePUCTUKN Hanbornee 3aMeTHO.

NPEOYNPEXOEHUE

(D 3agaHve KOppekTUPYIOLLNX 3HAYEHUI, OTNNYAOLLUXCS OT 3aBOACKUX ycTaHoBOK (CaBur = 000.0 1
HaknoH = 1.000), n3MeHsieT CTaHgapTHbIE METPONOMNMYECKNE XapakTEPUCTMUKM MOAYNS U JOMKHO
NpPOM3BOANTLCH TONBKO B TEXHNYECKM 06OCHOBAHHBIX CIyyasx KBannuumpoBaHHbIMM
crneumanmcTamu.

(5.4)

5.7 Untepcpenc RS-485

MoakntodeHne no uHtepdency RS-485 HeobxoamMmMo Npon3BOANTL C COBMoAeHEM crieayowwmx TpeboBaHNii;

» [ina coeamHeHus npnbopos no nHtepdency RS-485 npumeHseTca akpaHMpoBaHHas BUTas napa
NpOBOAOB.

» ObLwas gnvHa nuHum RS-485 He gomkHa npesbiwatb 1200 M.

* Tun pekomeHayemoro kabenst KUMOB 1 x 2 x 0,6 TY 16.K99-008—2001 nnun aHanorn4HbIn

Ha pucyHke 5.26 nokasaHa winHa RS-485 ¢ pacnpeneneHHbIMy CETEBLIMU y3Nnamu.
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Slave Slave
BE A BE A
Master 5B
Res
A b A
o OO cecdilE
B.. . 'B
Res
0B

PucyHok 5.26 — Cxema wnHbl RS-485 c 0603HaYeHMeM NOATArMBaloLWEro pesmcropa n
TEPMUHUPYHOLLUX PE3NCTOPOB

[Ona  uvcknoyYeHnss HeonpeaeneHHoro COCTOSHWS  LWKHbI npubop umeet pesuctopbl Rrs (failsafe —
OTKa30yCTOMYMBBIN), KOTOPblE FapPaHTUPYIOT «JIOTMYECKYD eOUHMLY» Ha BbIXOAE B Cllydae OTCYTCTBUS
nepedayn gaHHbix. MNogrsarmeaowme pesnctopbl obecneunBaloT NOATSKKY NpsiMoro Bxoga (A) K nuTaHuio, a
nHBepcHoro (B) — k 3emne.

ConpotueneHue Rfs coctaBnsier 240 OM. Pe3ncTop NOATSKKM AOMKEH ObITh BKIOYEH TONBKO Ha YCTPOWCTBE,
paboTatoLleM B pexxume Master.

El NMPUMEYAHUE

MopTarnBaroLme pe3ancTopbl BKITOYAOTCA B cpeae nporpammmupoBaHus CODESYS V3.5 (cwm.
OnwncaHune TapreT-gainsnos).

ﬂ,J‘IH npegorepawleHna nomex, BO3HUKAKLWUX M3-3a UCKaXeHUA CcurHana npu ero nepepade no ,EI,J'II/IHHOIZ
JIMHUN CBA3U N OTpPaXXeHuA curHana OT nocrnenHero yCTpOVICTBa LWWHBbI, UCNONb3yKTCA TepMWUHUPYOLLne
pesucTtopbl Rt. TepmuHuMpytoLme pe3ncTopbl He SABASIOTCS YacTbio npubopa u JOMmKHbI ObiTb YCTaHOBMEHbI
nonb3oBaTenem Ha Master-ycTponctBe M Ha nocnegHeM Slave-ycTponcTBe LWuWHbl. ConpoTtueneHne Rt
OOMKHO OblTb paBHbIM BOMHOBOMY COMPOTMBIEHUIO kabenst cBs3un. B OGonbwuHCTBE cnyvaeB B
NPOMbILLITEHHOCTU UCMONb3YIOTCS Kabenu CBA3N ¢ BONTHOBLIM conpoTtusrieHnemM 120 Om.

5.8 UnTepcpenc RS-232

HasHauyeHune koHTakToB A51s nopTa RS-232 npeacraBneHo Ha pyucyHke 5.27 1 onncaHo B Tabnuue 5.7.

PucyHok 5.27 — KoHTakTbl RS-232

Tabnuua 5.7 — OnucaHue pacnuHoBKu nopTta RS-232

Ne KoHTakTa OnucaHwue
1 J—
2 —_—
3 GND
4 —
5 —_—
6 J—
7 RX
8 TX
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A BHUMAHME

MoakntoyeHne K NOpPTY creayeT NPOM3BOAMTL NPY OTKIMIOYEHHOM HaMPSHKEHUN NMUTAHMS BCEX
ycTponcTe cetn RS-232. Ecnu gaHHoOe ycrnoBue He MOXET ObITb BbINOTHEHO, TO HEOBX0ANMO
OTKITOUUTb MUTAHWE OOHOTO U3 3TUX YCTPOWCTB.

(D NPEOYNPEXOEHUE

UHTepderic RS-232 gomkeH MCnonb3oBaTbCs TONMbKO A1151 MOAKITHYEHUSA YCTPOUCTB, 3arnUTaHHbIX OT
WCTOYHMKA NUTaHUS NMOCTOSIHHOIO TOKa.
(D NPEQYNPEXOEHUE

[nvHa nuHMM cBA3K He aorkHa bbITb Gonee 3 M.

[nsa nogknioveHns KOHTponnepa K TepMuHany ucnonbsyetcs kabens KC14.

8P8C DBYF
(RJA5)
5 54321

[

PucyHok 5.28 — Cxema kabensa KC14
[na nogkntoyeHnss BHELUHWX YCTPOWCTB K KOHTpomnepy no wuHtepgency RS-232 komnaHuss «OBEH»
Bbinyckaet kabenu KC16 n KC17:
+ KC16 ucnonbayertcs anga nogknioverus MNI1K, naHenen onepatopa u T. n.

» KC17 ncnonbayetcs ansa nogknodeHus mogema OBEH INMMO01 n apyrnx mogemos.

8P8C DBOF

(RJd5) 54321
| Al | I

= e
3 6 ©o00o0 o0

| QAROQ00R | 8 9 s =
L% L I

T8 9876

PucyHok 5.29 — Cxema kabens KC16

8P8C DBOM
(RJ45)
12345
- §——o5 aar—oo
4— C y
- o foeng o
18 T2 ~ it
§ —88 3 | N E—
6789

PucyHok 5.30 — Cxema kabensa KC17

NMPUMEYAHUE
KaGenn goctynHbl 4N 3akasa Ha cante www.owen.ru.

[i]

5.9 Untepdcpenc Ethernet

HasHaueHue koHTakTOB nopta Ethernet npeacraeneHo Ha pucyHke 5.31 n onucaHo B Tabnuue 5.8.

2,

PucyHok 5.31 — Kontaktbl nopta Ethernet
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Tabnuua 5.8 — HasHauyeHue koHTakTOB nopTta Ethernet

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

MopTbl Ethernet 1, Ethernet 2 n Ethernet 3 obbeanHeHbl B ceTeBon kOMMyTaTop. [JaHHbIe NOPTbl MOXHO
MCNonb30BaTh MO OTAENMbHOCTU UMK 0O6BbEANHUTL B MOCT C MOAAEPXKKON KonbLeBown Tononorun cetu (STP/
RSTP).

A BHMMAHUE

He pekomeHayeTcs 06beauHaTb nopT Ethernet 4 B mocT ¢ octanbHbiMu nopTamu Ethernet. Takas
KOHcpUrypauusa npegycmarpusaeT 06paboTky ceTeBoro Tpadurka LeHTpanbHbIM NpoLeccopoM
KOHTpornnepa. 3To NpuBEeAET K YBENUYEHNIO BPEMEHN LiMKIa nornb3osaTtenbckoro npoekrta CODESYS.

Hactporika pexumom paboTbl CeTeBbix WHTEPENCOB KOHTpOMfepa npounsBoauTca B web-uHTepdence
KoHdurypauum (cm. pasgen 6.1).

Tabnuua 5.9 — 3aBogckune ceTeBble HACTPOWNKHU

3HayeHue
Mapametp MopThl 1-3 Mopt 4
IP-agpec 192.168.0.10
Macka nogcetu 255.255.0.0 DHCP knueHT
IP-agpec wnto3a 192.168.0.1

5.9.1 KaHanbHble npoTokonbl (STP/RSTP)
KoHTponnep nogaepxunBaeTt paboTy ¢ kaHanbHbIMK NpoTokonamu (STP/RSTP).

[ns npegoTBpalleHUss NoTepu AaHHbIX Npu 00pbiBEe NMHUKM CBA3KM Mexay YCTpolcTBamu obpasytoTcs
n30bITOYHbIE CBS3U. B CBA3M C 9TMM MOryT BO3HUKATb LUMPOKOBELLATENbHbIE MOMEXN. KaHanbHbIe NPOTOKOSbI
(STP/RSTP) obGecneunBaloT KOpPpPEKTHOE  (OYHKUMOHMPOBAHME MOOOOHbIX CUCTEM. XapaKTepUCTUKK
NpPOTOKOMOB NpuBeaeHs! B Tabnuue 5.10.

Tabnuua 5.10 — XapaKkTepucTUKU NPOTOKONOB U ceTen

STP RSTP
Tononorua cetn KonbueBas nnu cmelaHHas KonbueBas nnn cmellaHHas
Bpems BoccTaHOBREHUS o 30 cekyHAa [o 5 cekyHa

MpoTtokonbl HacTpamBatoTcs B web-uHTepdence koHdurypauum Cnyxobi / STP/RSTP / Hactponku.
MNogpob6Hasa nHpopmaums o HacTpoKrke NpuBeaeHa B

KpaTtkom onncaHmnm ocHOBHbIX oyHKLMIA Web-uHTepdenca ynpaBneHus KOHTPOnepoB.

5.9.2 MexxceteBow 3kpaH (Firewall)

KoHTponnep noggepxuBaeTr paboty ¢ MmexceteBbiM akpaHom (Firewall), Gnarogaps koTtopomy
obecneunBaeTcs pasgeneHne ceteBbix 30H Ha nyonuuHyto (WAN) mn nokanbHyto (LAN) ¢ dumnstpauven
ceTeBoro Tpaduka Mo 3agaHHbIM MpaBunam Ha rpaHuue c¢ nybnuyHoi cetbto. lMpaBuna gns Tpadwuka
onpeaensitoT NONUTUKY NPOXOXKAEHUS NAKETOB MEXAY Pa3HbIMW 30HaMM.

HacTponka mexceTeBoro akpaHa npomMsBoguTcs B web-uHTepgence KoHpurypaumm.

[na yno6cTBa HACTPOMKU MEXXCETEBOTO 3KpaHa pekoMeHayeTcs ucnons3osate MacTep HacTPOMKMU.

i BHMMAHUE
JTloBble oTkpbITbIE MOPThI BO BHELWHIO ceTb (WAN) MoryT npeacraensate yrpo3y 6€30nacHOCTY.
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Tabnuua 5.11 — NMpaBuna npoxoXxgeHusi ceTeBoro Tpacgpuka

YpoBeHb focTtyna

MpoTtokon

Be3onacHocTb*

Web-nHTepdenc koHcpurypaumm

HTTP/HTTPS

Hoctyn no npotokonam HTTP n
HTTPS cneayeTt orpaHuynTb C
MOMOLLbIO Maponsa Ansi Bxoga

OC koHTponnepa

SSH

Hoctyn no npotokony SSH
cnegyet orpaHNyYnTb C NOMOLLbBIO
napons unu asTopusaLun ¢
mcnonb3oBaHneM SSH knto4en

Mepenaya dannos

FTP

Hoctyn no npotokony FTP
criegyeT orpaHnynTL Naponem

NMPUMEYAHUE

‘I’IPVIME‘-IAHI/IE

5.9.3 TunoBble cxeMbl ceTeBbIX MOPTOB

* HacTpowikn 6e30nacHOCTN CEPBUCOB OnepaunoHHON CUCTEMBI ONMUcaHbl B pasgerne 6.2.

Hactpoviku 6esonacHoctn CODESY'S onucaHbl B gokymente CODESYS Security Whitepaper.

[ns ynpolueHus paboTbl ¢ CETEBLIMU HACTPOMKaMM peKOMeHAyeTCs Ucnonb3oBatb MacTep HacTpPoMku (cMm.
pasgen 6.1), B KOTOPOM BbIOMpaeTcst 04Ha U3 TUMOBbLIX CXEM CETEBLIX MOPTOB KOHTposepa. Cxema ceTeBbix
MOpTOB OMNpedensieT porb Kaxgoro u3 (U3MYECKMX CETEBbIX MOPTOB YCTPOWCTBA. BO3MOXHble CXeMbl

npveegeHsl B Tabnumue 5.12.
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Tabnuua 5.12 — TunoBble cxeMbl NOAKNIOYEHUNA

Ne Cxema nogknro4veHus

OnucaHune

1

—_
Eth 3

IP===

HMI
Eth 1 Eth 2

(- STP/RSTP 3

LAN

MopTtobl Ethernet 1, Ethernet 2 n Ethernet 3
0b6beanHeHbl B MOCTOBOE NOAKITOYEHNE K
nokansHon cetn (LAN).
Mopt Ethernet 4 ncnonbayetca kak
OTAENbHbIN N30NMPOBAHHLIN CETEBOM
NHTepdenc Ans noakniYeHns K rnodansHom
cetu (WAN), 3alMLEeHHBIN MEXCEeTEBbIM
3KpaHOM.
[aHHas cxeMa No3BonseT pasnenntb CeTb
Ha OBe 30Hbl, 0becne4vmBas 0aHo
npocTtpaHcTBo IP-agpecoB onsa nopTos
Ethernet 1-3.
El NMPUMEYAHUE

PekomeHayeTcs yCcTaHOBUTL
OnHamMmnyeckni IP-agpec v BKITOUYNTD
pexum DHCP ans nopta Ethernet 4.
IP-agpec B 30He LAN pekomeHayeTtca
HacTpamBaTb Kak CTaTUYECKUNA.

LANn =

v
|-

= HMI

LAN 1

LAN n+1

Fire

i
M H |

MopTtbl Ethernet 1 n Ethernet 2 06beanHeHbl
B MOCTOBOE MOAKMYEHNe K rnodanbHom
cetn (WAN), 3aLiuLLIEHHOE MEXCETEBBIM
3KpaHoOM.

MopTobl Ethernet 3 n Ethernet 4 senatoTcs
OTAENbHBbIMY N30NNPOBAHHBIMWN CETEBLIMU
MHTepdencamm ansa NOAKMIOYEHNS K
nokaneHbIM ceTsaM (LAN 1 1 2).

==

LIANm2 Eth4 /=2

- L

Eth1 Eth 2

(- STP/RSTP 7

(- STP/RSTP 3

LAN 1

[l als e}
IH_ILJT

LAN n

MopTbl Ethernet 1, Ethernet 2 n Ethernet 3
0b6beanHeHbl B MOCTOBOE NOAKITIOYEHNE K
nokaneHon cetn (LAN 1).

MopT Ethernet 4 asnseTca oTAenbHbIM
N30MMpPOBaHHbLIM CETEBLIM UHTEPdENCOM
ONs NOAKIMIOYEHUS K OTAENbHOW NTOKanbHON
cetn (LAN 2).

NPEAYNPEXOEHUE

CD [aHHasa cxema He nveet
3aLULLLEHHOIO MEXCETEBLIM 3KPAHOM
NoaKnYeHus K rmobanbHOn cetn
(WAN).

5.10 YcTtaHoBka SIM-kapTt ansa NJ1IK210-4G

T BHUMAHME
Mepepn yctaHoBkon SIM-kapT criegyer:

TenedoHa.

YctaHoBuTb SIM-kapTbl B npubop cormacHo pUCYHKY:

* [1lpn HeOBXOOANMOCTUN YCTAHOBUTbL HacTponku APN.

*» OTkntounTb 3anpoc PIN-koga npu BkntoveHun. [1ng aToro cnegyer yCTaHOBUTL KapTy B fitobown
COTOBbIN TernedoH 1 oTKIMoYnUTL 3anpoc PIN-koaa cornacHo MHCTPYKLUMK NO SKChnyartaumm



5 MopgkntoyeHne

PucyHok 5.32 — YcraHoBka SIM-kapT

5.11 USB Device (RNDIS)

Mopt USB Device npegHasHavyeH gnsi nogkntodeHns npubopa k MK ¢ nomowpio kabens MicroUSB-USB,
BXOASALLEro B KOMMEKT MOCTaBKM.

T BHUMAHUE
Bo Bpemsi pabotkl npubopa pasvem USB Device fomkeH ObiTb 3aKpbIT 3arfyLLKOW, BXOOSALLEN B
KOMMMEKT nocTaBku. He gonyckaercs akcnnyaTtaums npubopa ¢ nogknoveHHbIM kabenem.
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6 Hactpowuka

6.1 MNoaroToBKa K HacCTpouke

[ns HacTponku npubopa criegyet:

1. Nogatb nuTaHume Ha MopT 1 nnn MopT 2. MHgukaTop NMuTaHne & HAaYHET CBETUTLCS 3EMNEHbIM U
nHavkatop Pabota ¢ HauyHeT muraTe. [loxxagaTecs 3arpy3ku BHyTpeHHero 10 npubopa, nHgukaTtop
Pa6ota < npy 3TOM BbIKIHOYUTCS.

2. MoakntounTb Npubop k MK no nHtepdericy USB, ¢ nomoLubto kabens MicroUSB-USB, unu no
uHTepdeincy Ethernet.

i BHUMAHME
Insa ctabunbHon paboTbl gpaneepa RNDIS-nogkntoyeHne Yepes BHelwHMe USB-
KOHLIEHTPATOPbl HE PEKOMEHOYETCS.

3. MopxniounTbea k Be6G-nHTEpdhericy koHdurypaumm MJ1K210. B 6pay3epe Beegute IP-agpec B
3aBUCUMOCTM OT UHTepdenca nogkntodeHus K MNK:

* no nHtepdency USB, IP-agpec no ymonyanuio — 172.16.0.1;
* no nHtepdericy Ethernet (noptel 1-3), IP-agpec no ymonyaxuio — 192.168.0.10.
OTKpoeTCsa OKHO ayTeHTUdMKaumm, B KOTOPOM HEOHX0OUMO BBECTU MMS MONb30BaTENs U Naporb. |

« = ® ¢ a 172180 ple210rk - 3arpyzku - LuCl g ] L7 "

UBEN

plciiBrk

Bbino/HuTe ayTeHTHdDMKaUmMO

WA nonvaceatens root

Mapone || 9 |

PucyHok 6.1 — OkHO ayTeHTU(MKaumum

3Ha4yeHusa no YMONM4YaHNKO: UMA NoNb3oBaTesna — root, napons — owen.

i BHMMAHUE
[na pabotbl B onepaumoHHon cucteme Windows cneayet yctaHoBuTb agparesep RNDIS. [Opaveep
poctyneH B WEB-koHurypaTtope Ha cTpaHuue 3arpy3ku nim Ha cante www.owen.ru.

m NMPUMEYAHUE
Mo ymonyaHuio nmsa nonb3osarens: root, naposbs: owen

Mpn nepBoM noaknoyeHnn kK web-nHTepdpency oTkpoetcs okHo MacTepa HaCTPOMKN.
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¢« ® ¢ & 1727601 ple210rk - OBzop - Ludl : M

MacTep HacTpoiKn 3 %
° = Jo6po noxanoeate 8 Be6-uHTepdeiic KoHdurypauyuu yetpoiictea NAK210

« 1_[pfpn nomanoeaTth

FE'KOME'I—,CI,'{E'.’EFI BbINOQNHWTE HAaUanbHyHD K}'—¢I&T“JDSLLI1H) }'C‘TPD:‘C" 2 C NOMOWbL MacTepa -GSCT|:D':’|I-'V. MacTep -lEC‘_Pl’.\ﬁKH

NO3BOARET EDINONHATD KDH:!JM?’DH'J‘H?Q OCHOBHDIX NapameTpoe ':"'.||..'='Jl;'"'Ec'| 5d HECKONDKD NpOCTDIX Waroe.

ECiM Bbl HE XOTHTE HACTPAWEaTh YoTROACTED CRAUAT HEMMATE HHOMKY «33KDEITh MACTED HACTPOMKM.. Bbi MoReTS
ZANYCTATD MECTEQ HECTPORKK NOSKE, Boi0pas NyHKT «MacTep KoHfurypaumn: U3 Mexto «CrncTemas

JLNg 3aMyCKa HavanbHOR KOHOUIYpaWne YCTPOACTEE C MCNONDS0BEHIEM MACTE(E HACTPOAKK HAKMKUTE KHONKY
allansens

=1

PucyHok 6.2 — 3anyck «MacTepa HacTpOWKU» Npu NepBOM BKITHOUEHUMU YCTPOMCTBA

HaxmuTe kHomky [damnee Ans MpoOAOIDKEHWS HACTPOMKM C nomoLllbto MacTtepa HaCTPOMKMU MU HaXmuTe
3aKpbITb MacTep HaCTPOMKMU.

B panbHernwem Mactep HacTpoMkM JOCTyNeH Ang 3anycka B web-uHtepderice koHpurypaumm Cuctema /
MacTep HacTponku.

El NMPUMEYAHUE
Pabota c MacTepom HacTpoMKu NogpoOHO onucaHa B JOKYMEHTE
KpaTkoe onncaHne oCcHOBHbIX pyHKUnn Web-nHTepderca ynpaBneHns KOHTPOSepos.

6.2 YnpaBneHue JOCTYNOM K KOHTposepy

[lnsi HaCTPOViKM NIOKanbHOTO U yAaneHHOro AOCTYNa K KOHTPOMNepy CreayeT:

1. B web-uHTepdeice oTkpbiTb BkNnagky Cuctema / YnpaBneHue

E « ® ¢ & 72asn plc210rk - Napone ycrpodcrea - LuCl - n [Ys]
OB

N plc2ldrk

CHcTEMa ¥
Mapons yeTpoikcTea | OoCTYNNOSSH | SSHkEouM | RS232
DBuyie HECTRORKY

Maponb yeTpoAcTea

Maponn

MogTEEpHIEHEE Na0oNA

PucyHok 6.3 — CtpaHuua «YnpaBneHue»
2. [pon3BecTn HACTPOKMKY Ha CreayrLmX BKNagkax:

* I'Iaponb YCTpOFICTBa — N3MeHeHu1e napons Angd nonb3oBarens «rooty;

* Doctyn no SSH — HacTponkn cepeepa Dropbear, koTopein npegocTaBnsieT JOCTYN K
ycTponcTBam no npotokonam SSH n SFTP;

* SSH-kntoum — fobaeneHne nyonuyHeix OpenSSH kntoven (.pub);

* RS232 - ynpaBneHne JOCTynom K CUCTEMHOM KOHCOMNM npubopa no nocnegoBartenibHOMY NopT
RS-232.
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3. B web-nHTepdelice oTkpbITb BkNaaky Cnyx6bi / FTP u HacTpouTb goctyn k FTP-cepBepy:

oD

plcilrk

HacTpoiiku FTP-cepeepa

Ha3CTPORKK cnysEs! OCHOSHEIR HCTROAKN HacTpoilii NoOKEcUEHUA Monbaceatens HaECTPORKU 2y pHENMPOE aHKHA
oDMS KA noNsacearena fip
STR/RSTP Napont
ASOMaWHKKE KaTanor Jmnt/ufs/home; fiosin
Pemun cozpgHns daiinoe (Lmask) nzz

PMakcHmanskaa CKOpOCTb Napaiadu o

FaspelmTn 38nMCo 1 COSAZHNE QHPEKTODMA
PazpeulnTe sarpyaxy (upload)

PaspewnTo npodke aefctena [

T

PucyHok 6.4 — Hactpoika FTP

Hoctyn k FTP-cepBepy HacTpauBaeTca Ha BocbMOM Luare MacTtepa HacTpowku. B ganbHenwem naponb
MOXHO M3MeHUTb Ha cTpaHuue FTP B meHio Cnyxobl.

Hactporika aocTyna K cnyx6am KOHTponnepa noapobHo onucaHa B OOKYMeHTEe
KpaTkoe onvcaHme ocHOBHbIX (hyHKL M Web-uHTepdenca ynpaBneHnsi KOHTPONepos

6.3 O6HoBnNeHue BcTpoeHHoro MO koHTponnepa

MHCTpyKumMst no o6HoBRNeHuto BCTpoeHHoro MO KoHTponnepa BXOAWUT B COCTaB apxvBa CO BCTPOEHHbIM MO,
KOTOPbIN AOCTYNEH ANs 3arpy3Ku Mo CCbisike.

6.4 BoccTtaHoBreHMe 3aBOACKMX HAaCTpoeK

[lns BOCcCTaHOBNEHMSA 3aBOACKNX HaCTpOeK crieayert:

1. B 6paysepe BeecTtu IP-agpec npubopa n B web-uHtepdence koHburypaumm Beibpatb BKNagky
Cucrtema/Pe3epBHOe KONMpPOBaHMUeE .

2. Haxatb kHonky BbInonHuTb copoc. HacTpoliku npubopa BepHYTCS K 3HAYEHNSIM MO YMOSTYaHUI0.
6.5 [locTtyn K onepauMoHHOM CUCTEME KOHTponnepa

[Ans gocTyna K cMCTEMHOW KOHCOMNW KOHTporiepa crneayer:

1. B 6pay3sepe BBecTu IP-agpec npubopa u B web-uHtepgence koHpurypaumm BbidpaTb BKNaaky
Cucrtema/TepmuHan.
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]

Q

¢ R 72160 icg-biNd aaminfystem fshelnabaxerming

| UBEM j

. plc2lerk

&
]

s

il

TepmuHan | HacTpoRkn

Beb6-TepMuHan

VrIpEERSHWE
Cropowesci Tadmep
TOUKM MOHTHDOBEHUA
PE3EpEHan KOMKHA

IGHOS NEHIE MROLMEKH

CoefiMHeHWe He YCTaHOBASHA. BepomHaﬂ Yyrposa ©e30nacHoOCTI

Firefox cbHapyxwWi BepOATHYH yrpo3y De30NacHOCTH U He CTan oTKpsiEaTe 172.16.0.1, Tak kak 4na
NOAKMOUEHWSA K 3TOMY CaliTy HeOOXDAMMG YCTAHOBMTL JANILEHHOE CORANHEHKE,

[NogpoSHes..

ey BepHytecn Haszaa (pexomengyerca) HononHurentsHo..
Chaysi

BhifTi

PucyHok 6.5 — CtpaHuua «TepmuHan»

2. MpuHATL NcknoveHns 6esonacHocTn Gpay3epa Anst paboTkl C HEN3BECTHLIM cepTudmkaTom SSL.
3. HaxaTb kHOnKy OTKpbITbL TepMUHAnN B OTAeNbHOM OKHe. B HOBOM okHe Bpay3epa oTkpoeTcst
CUCTEMHas KOHCOfb KOHTpoOnnepa.
[nsa nogknioYeHUs K CUCTEMHOM KOHConKU nNo uHTepdency RS-232 cnepyer:

1. B web-uHTepderice koHdurypaumm BeidopaTb Bknagky Cucrema/yYnpaBneHue 1 yCTaHOBUTb ranoyky
CucremHas koHconb RS-232.

2. MogkntounTb KoHTponnep k MK kabenem KC14 (cm. pasgen 5.8).

6.6 3arpys3ka nonb3oBartenbckoro npoekra ¢ USB/SD-Hakonutens

[ns 3arpy3ku npoekTta B KoHTponnep ¢ USB/SD-HakonuTens cnenyer:

1. OTdhopmaTmpoBatb Hakonutens B dpannosyto cuctemy FAT16 unu FAT32. Pekomenayetcs
ucnons3osatb yTunuty HP USB Disk Storage Format Tool.
2. Co3paTb katanor ¢ HassaHueM app.plc210rk B KOpHEBOM OMPEKTOPUN HAKOMNUTENS.

3. 3anyctute CODESYS 1 ckomnunupoBaTb NpoekKT, BbibpaB Bknaaky Komnunauus/leHepupoBaTh
KoA.

4. Cosgarb 3arpy3odHoe npunoxeHne B CODESYS, Bbibpas Bknagky OnnanH / Co3pgaTb 3arpy3o4yHoe
npunoxeHue). OTKPOETCH OKHO, B KOTOPOM HYXXHO yKa3aTb NyTb K nanke Ha [1K.
El NMPUMEYAHUE

MonHkBIN NyTb K Nanke He JOMKEH coaepXXaTb CUMBOSIbI KUPUNNULLbI.

5. CogepxumMoe nanku ¢ 3arpy304HbIM NPUNOXeHNeM nepemMecTuTb B katanor app.-plc210rk

HakonuTens.

6. OTKNIOYMTB NUTaHME KOHTpONNepa.
7. MNoaKNYNTE HAaKOMUTENb K KOHTPONepy.
8. NepeBecTu Tymbriep koHTponnepa B nonoxeHne CTOIM n nogaTte NuTaHue.
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9. [loxxpaTbCsa KOPOTKOrO 3BYKOBOTO CUrHarna, MHOpMUPYIOLLETO O 3anycke NpoekKTa.
10. MNMepeBecTtu Tymbnep B nonoxeHne CTAPT.

(D NPEAYNPEXOEHUE
Mocne nepesanycka koHTponnepa norvka pabotel Tymbnepa CTAPT/CTOI 6yget
COOTBETCTBOBATL NpUHLMNY paboTbl cornacHo pasaeny 3.6
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6.7 Pa6oTta npubopa c CODESYS V3.5
HokymeHTaums no pabote koHTponnepa c CODESYS V3.5 npuBegeHa Ha cante www.owen.ru

[ns Hayana paboTkl ¢ npubdopom B cpefe nporpammmpoBaHns CODESYS V3.5 Heobxonumo:

1. Ckavatb 1 yctaHoeuto CODESYS.
El NMPUMEYAHUE
KomnneKT nocTaBku BKITHOYAET JIMLIEH3NIO HA CriegyoLwmne KOMMOHEHThI:

* Modbus TCP Master;

* Modbus TCP Slave;

* Modbus Serial Master;

* Modbus Serial Slave;

* Web-visu;

* OPC UA Server.

El NMPUMEYAHUE

YcTaHoBKa AONONHUTENBHbIX NINLEH3UIN He nognepXxuBaeTtc4.

2. 3anyctutb CODESYS n yctaHoBuTh TapreT-chpann. [1ns atoro cnegyert:

a. 3anyctutb CODESYS V 3.5 n BbibpaTh B Bknagky MHcTpymeHTbl / CODESYS Installer nnu
3anyctutb yTunuty CODESYS Installer yuepes meHto lyck.

b. Haxatb kHonKy Install File n BbiGpaTtb nakeT OwenTargets-3.5.17.xx.package.
c. CnepoBaTb MHCTPYKLMSIM NPOrpaMmbl YCTaHOBKM.

3. Co3patb npoekT B CODESY'S, BbibpaB wabnoH, COOTBETCTBYOLLMIA Mogndukaumm npubopa.

4. Mopkntounte Npubop k MK, ¢ yctaHoBneHHon cpegon nporpammuposaHms CODESY'S no nHtepdericy
USB Device nnun Ethernet.

5. YctaHoBUTbL ceTeBble HacTponkn agantepa MK (npy nogkntoyeHun no Ethernet).
6. YcTaHOBUTL CBA3b Mexay KoHTponnepoM u NK B cpenge CODESYS.
El NMPUMEYAHUE

Y4ebHbii kypc CODESYS V3.5 goctyneH Ha nnatdopme Stepik no ccebinke.
6.8 Hactpowuka APN ans MNMJj1K210-4G

HacTtponkn Toukn goctyna APN, yctaHoBneHHble No ymonyaHuioo B npubope, noaxoasar Ang 6onbLUnMHCTBA
onepaTopoB COTOBOWN CBSA3U U HE TPEDBYIOT 3aMeHbI.

BbIGpaHHbIii Tapud COTOBOro onepartopa AOoMKeH noaaepxuearh:
* Nepegavy AaHHbIX B pexxume 4G;
* paboTy C «YMHbIMM YCTPONCTBAMMWY.

HacTtponku Toukun goctyna APN no ymonyaHuio:
A =internet;U =; P =; (6.1)

[ns nameHeHns HacCTPOEK Mo YMONYaHWI0 crneayerT:
1. OtnpaBuTb SMS Ha Homep SIM-kapThl B popmare:

A=;U=yyy; P =22z (6.2)

rae A — nwva Toukm goctyna (APN) B 3aBrucnmocTu ot cotoBoro onepatopa:U — JloruH (APN); P —
Maponk (APN).
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El NMPUMEYAHUE
Mpun oTnpaBke coobLLEHNST HEOOXOAMMO YUNTbIBATL CeaytoLme 0COOEHHOCTH:
Mpunbop nopaepxMBaeT NonyyYeHNe HACTPOEK TOMBKO 13 ogHon SMS.
Cnepnyet orpaHM4nTb ANIMHY NOMMHA U Napons ang Toro, Yto6 SMS He Gbina pasgeneHa B
npouecce A4OCTaBKM.
SMS He gormkHa cogepkaTtb npoberbl U CUMBOSbI KUPUMULbI.
[onyckaeTcsa oTnpaBka TOMbKO YacTu HAacTpoek, Hanpumep: «A=internet;».

2. Mpw ycnoemu ycneluHoro npuema SMS npmbop NpUMeHUT 3agaHHble HAaCTPOWKM U BbIMOSTHUT
aBTOMAaTMYECKYH Nnepesarpysky.

6.9 PaboTa co BCcTpoeHHbIM moaemMoMm (Tonbko ans MJ1K210-4G)

HacTtponka BCTpoeHHOro mogema rnponssoauTca B web-koHdurypatope
(cm. KpaTkoe onncaHue OCHOBHbIX PyHKUMIA web-nHTepderica ynpaBneHns KOHTPOMIepoB).

MpuHUMN Mcnonb3oBaHWs yHKUMOHaNa BCTpPOeHHoro mogema B npoekte CODESYS onucaH B JOKyMeHTe
CODESYS V3.5. Pabota ¢ GSM/GPRS mogemamu.
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7 TexHnyeckoe obcnyxmBaHue

7 TexHu4yecKoe obcnyxumBaHue

Bo Bpemsi BbINONHEHMST paboT N0 TeXHUYEeCcKoMYy OOCIyXMBaHUIO KOHTporrepa cneayeTr cobniogatb mepbl
6e3onacHoCTU.

TexHNYeCcKMin OCMOTP KOHTpOMSiepa MPOBOAMTCS OOCMYXMBAOWMM MEpPCOHANIoM He pexe OAHOro pasa
B 6 MecALEB 1 BKIloYaeT B cebs BLINOMHEHME CrieayoLLMX onepaLuui:

* OYMCTKa Kopryca 1 KNeMMHbIX KOMNoAoK KOHTpornepa oT MNbinu, rpsiav U NOCTOPOHHKX NPeaMeToB;

* NpoBepka 3apsiga 6atapen no nHavkatTopy G (korga NpMGop HaxoaMTcs B paboyem pexunmve);

* NpoOBEpPKa Ka4vecTBa NoagkKnto4eHnA BHELLHNX cBsa3en.
06Hapy>KeHHble BO BpeMA OCMOTpa HefoCTaTKM cnefgyetr HemMeaneHHO YCTPaHUTb.

MexxnoBepo4HbI UHTepBan — 4 roga.

8 MapkupoBka

Ha kopnyc npubopa HaHeCeHb!:
* HanmeHoBaHWe nNpunbopa;
* cTeneHb 3awwmTbl kopnyca no FOCT 14254;
* HanpshKeHve 1 YyacToTa NUTaHus;
* noTpebnsemasi MOLLHOCTb;
* KIlacc 3aWwmThbl OT NOpaxeHus anekTpudecknm Tokom no NOCT 12.2.007.0-75;
* 3HaK YTBEPXAEHUSA TUNa CPEACTB U3MEPEHUI;
* 3HaK cooTBeTcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBuUTENb;
* MAC-agpec;
 IMEI (gna MJIK210-4G);
* QR-koa, copgepallnin 3aBOACKOM HoMep Npubopa;

* 3aBOACKOM HOMep npubopa v roa Bbinycka.

Ha notpebutenbckyto Tapy HAHECEHbI:
* HaMMeHOBaHue Npmodopa;
* 3HaK cooTBeTCcTBUSA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;

* 3aBOACKOM HOMep npubopa v roa Bbinycka.

9 YnakoBka

YnakoBka npubopa npousBogntca B cootBetctBuMm ¢ [OCT 23088-80 B noTpebutennbckyio Tapy,
BbINOSTHEHHYIO M3 KOPOBOo4HOro kapToHa no NOCT 7933-89.

YnakoBka npubopa npu nepecobinike noyton nponssoautcea no FOCT 9181-74.
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10 TpaHcnopTupoBaHUe U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKPbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkKHa KpenuTbCS CornacHo npasunam, eNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUaAX TpaHcropTa.

YcnoBusi TpaHCNOPTMPOBaHUSA OOMMKHbI cooTBETCTBOBaTL ycrousim 5 no NOCT 15150-69 npu Temnepatype
OKpYyXatoLLlero Bo3gyxa oT MuHyc 25 o nntoc 55 °C ¢ cobnogeHneM mep 3almTbl OT yaapoB 1 BUbpaumn.

Mpnbop crnenyeT NnepeBo3nTb B TPAHCTNIOPTHOWM Tape MOLUTYYHO UMK B KOHTEMHEPaX.

XpaHuTb Npubopbl CrneayeT Ha CTennaxax B UHAUBMAYaNbHOW yNakoBKe UM TPAHCNOPTHOM Tape B 3aKPbITbIX
oTannvMBaeMbIX MOMELLEHMAX MpU Temnepartype Bosayxa oT nmoc 5 go nmoc 40° C 1 OoTHOCUMTENBHOWN
BNaXkHOCTK Bo3ayxa He 6onee 80%.B Bo3gyxe NOMELLEHUI JOIMKHBI OTCYTCTBOBaTb KUCMOTHbIE, LLENOYHbIE U
Apyrve arpeccuBHbIe MPUMECH.

Mpnbop cnepyeT xpaHWUTb Ha cTennaxax.

11 KoMnneKTHOCTb

HanmeHoBaHue KonuyectBo
Kontponnep MJIK210 (ncnonHeHne B COOTBETCTBUM C 3aKA30M) 1 WwT.
Kabenb MicroUSB-USB 1.8 m 1wt
Kabenb RJ45-RJ45 1wt
KomMnnekT 3arnyLek gns nopTos 1K1
Knemma 2EGT-5.0-002P-14 2 W
AHTeHHa LTE SMA-M (Tonbko anga MNJ1K210-4G) 1wt
AHTeHHa GPS SMA-M (tonbko ans MJIK210-4G) 1wt
MacnopT 1 MapaHTUHLIA TanoH 1 aks.
PykoBoacTBo no akcnnyarauum 1 aks.
BbicTpbIv cTapT 1 aks.

® NPEAYNPEXOEHUE

MarotoButenb ocTaBnsieT 3a cobon npaBoO BHECEHUA OOMOSTHEHUIN B KOMMNEKTHOCTb rlle6opa bes
yBeOoOMITEHUA UK CcornacoBaHUA C Nnosb3oBaTerieM.

12 NapaHTUWHbIE O0bsi3aTenbCTBA

MaroToBuTeNb rapaHTUpyeT cooTBeTcTBMe npubopa TpeGoeaHuamM TY npu cobniogeHny  ycrnoBuid
aKCMnyaTauun, TPaHCMOPTUPOBaHMUS, XpaHEHUS 1 MOHTaxXa.

[apaHTWIAHBIN CPOK 3KCnyaTauumn — 24 Mecsila co gHS NPogaxu.

B cnyyae Bbixoga npubopa M3 CTpPOA B TEYEHME TrapaHTMMHOTO CpoKa npu CcobnogeHuU YyCroBuUi
aKcnnyaTaumu, TPaHCMOPTUPOBAHUA, XPaHEeHWs W  MOHTaxa npeanpuaTue-usrotoBuTens 06sa3yeTcd
OCYLLECTBUTb €ro 6ecnnartHblii PEMOHT UIN 3aMEHY.

Mopsinok nepenayn npnbopa B PEMOHT COAEPXKUTCS B NACNOPTE U B rapaHTUAHOM TaroHe.
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