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Mpenynpexaatolme coobleHus

Mpeaynpexaalowme coobLieHns

B naHHOM pyKOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

A\

VAN
)
[i]

ONACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOM yrpo3e OonacHOM CUTyauuu,
KOTopasi NpuBeaeT K CMepTU UIn cepbe3Hon TpaBMe, ecriv ee He NpeaoTBpaTUTb.

BHMMAHUE
Kntouesoe cnoso BHUMAHWE coobuiaeT o0 noTeHuManbLHO onacHOM cUTyawumm, KoTopast MOXeT

NPUBECTU K HEOOMbLUMM TpaBMaM.

NPEAYNPEXOEHWE

KnioyeBoe cnoeo NMPEOYMNMPEXOEHUME coobLiaeT o noTeHuManbHO OnacHOW cuTyauuun, Kotopas
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE
Kntouesoe cnoeo NMNPUMEYAHUE obpallaet BHUMaHME Ha NonesHble COBETLI M pekoMeHdauum, a

Takke nHgopmauuio ansa addeKTMBHON 1 6e3aBapuitHon paboTbl 060pyaoBaHMS.

OrpaHquHMe OTBEeTCTBEHHOCTU

Hu npu kakux obcroatensctBax OO0 «lMpousBoacTeeHHoe ob6beanHeHne OBEH» n ero KoHTpareHTbl He
OyoyT HECTM IOpUANYECKYHD OTBETCTBEHHOCTL M HE OyayT npu3HaBaTbh 3a cobol kakme-nnbo obsizatenbcTea
B CBA3M C NobbiM ywepbom, BO3HUKIWIMM B pesynbraTe YCTaHOBKM WK UCMONb3oBaHMsA npubopa
C HapyLLleHneMm OeNCTBYIOLLE HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.




BeseneHune

BBegeHue

Hactosilee pykoBOACTBO NO 3KChfyaTauuy npedHasHadyeHo AN O3HAKOMIEeHWs OoBCcnyXuBaroLero
nepcoHana ¢ yCTPOWCTBOM, KOHCTPYyKUMen, paboTon 1 TeXHUYEecKnM obCcrnyxvMBaHMeM nporpammmupyemoro
norudeckoro koHTpornepa [NIK160 (M02), B panbHenwem MO TEKCTYy MMEHyemoro «npubop» wnu
KKOHTpONnep».

MNogkntodeHwne, perynmpoBKa n TeXOGCJ'IY)KVIBaHVIe an6opa OOJKHbI npon3BoanTbCA TOJIbKO
KBaJ'IVI(*)VILI,VIpOBaHHbIMVI cneunanmcrtamMmim nocrie nNnpoyYTeHnA HacTodwero pykosoacrtea no akcniyarauun.

KoHTponnep wu3rotaBnMBaeTCd B HECKOSNbKUX Moauukauuax. Pasnuuua  mexay mogudukaumsmm
3awmndpoBaHbl B ycrioBHOM 0603Ha4eHmmn npmbopa:

MJIK160-X.X-M(M02)

| Hanp$|>|<eH|/|e NMMTaHNA

Tun BCTPOEHHbIX BbIXOAHbIX
SreMeHTOB

HanpsikeHne nutaHus:
220 — HoMMHarnbHoe HanpsbkeHne nuTanns 120/230 B nepemeHHoro Toka;
24 — HoMVHanbHoe HanpskeHue NUTaHns 24 B NOCTOSIHHOIO ToKa.
Tun BCTPOEHHOr0 BbIXOAHOIO 3NleMeHTa:
N — 1ok oT 4 0o 20 MA;
Y — HanpsixeHne ot 0 go 10 B;

A — yHuBepcanbHble, Tok oT 4 o 20 MA, HanpsixeHue ot 0 go 10 B.
EI NMPUMEYAHUE
[nsa Bcex mogudmkaLmin KOHTponnepa oobem namsitu obrnacty BBoga-BbiBoga coctaBnsiet 25 Koawr.
Mprmep 0603Ha4eHnst Npubopa npu 3akase:

Mporpammupyembin KoHTponnep MJ1K160-24.U-M(M02)

Y KOHTpOMnepa ¢ 3TMM HanMeHoBaHUeM ByayT cneayoLLMe OCHOBHbIE XapakTEPUCTUKN:
* HOMUHanNbHOE HanpsXXeHne nutaHus 24 B;

* BCTPOEHHbIN BbIXOOHOW anemeHT Tuna U, «4...20 mA».

Mpnbop 3apernctpmnpoBaH B [0CyaapCTBEHHOM peecTpe cpeacTs uamepeHui, ceupgetensctso RU.C.34.004A
Ne45041.

Mpunbop BeinyckaeTca cornacHo TY 4252-003-46526536-2008 n nmeeT aeknapaumio cootsercteus TP TC.



|/|CFIOJ'Ib3yeMbIe TEPMUHbI N COKpaLLleHNA

Ucnonb3yemble TepMUHBbI U COKpPaLLEeHUS

CODESYS (Controllers Development System) — nporpamMmmHoe o6ecneveHne, cneumanuavpoBaHHas
cpeda NporpaMMmnpoOBaHNA NTOTMYECKMX KOHTPONepoB. ToproBasd Mapka komnaHum 3S-Smart Software
Solutions GmbH.

DCON — oTKpbITbI NPOTOKON 06MeHa no cetn RS-485, paspabotaH komnaHmen Advantech,

npuMeHsieTca B Moaynsax Beoga/sbisoga Adam, mogynax komnaxdum IPC DAS v ap.

Modbus — oTkpbIThIN NpoTokon obmeHa no cetn RS-485, paspabotaH komnaHnen ModiCon,
B HACTOSILLMIA MOMEHT NOAAEPXKMBAETCSA He3aBMcnmon opraHmnsaumen Modbus-IDA (www.modbus.org).

Modbus-TCP — Bepcusi npotokona Modbus, agantupoBaHHas k pabote B cetn TCP/IP.

Retain-nepeMeHHbIe — NepeMeHHbIe NOfb30BaTENbCKOM NMPOrpamMmebl, 3Ha4YEHNEe KOTOPbIX COXpaHAeTCs
B Cllydae BbIKIOYEHUS MUTaHUS KOHTponnepa.

Retain-namaTb — sHeproHesaBncMmas NamsiTb AN XpaHeHus 3HadeHnin Retain-nepeMeHHbIx
Norb30BaTesbCKo MPOrpammbl.

O3Y — onepaTtuBHOE 3anOMUHatoLLEe yCTPOMUCTBO, OnepaTuBHas NaMsTb.
OC - onepaumoHHas cuctema.
MIK — nporpamMmMmnpyembIvi NOTMYECKUIN KOHTPONep.

Monb3oBaTenbCcKas nporpamma — nporpamma, cosgaHHasi B cpege CODESYS nonb3oBartenem

KOHTponnepa (v NULoM, MPOM3BOASILLMM €ro Ha4arnbHoe NPorpaMmmMmnpoBaHue).
MO — nporpaMmmHoe obecneyenune.
MK — nepcoHanbHbIN KOMNbIOTEP.
P — pykoBoacTBO nonb3oBatens «lMporpammyvpoBaHve NporpaMmMmnpyeMbix JIOrMYECKMX KOHTPONEepPoB
OBEH MNJIK160(M02)».
LWUM — linpoTHO-MMNYrbCHas MOAYNALMS.
Kateropus ncnonb3yemomn Harpy3ku (no FOCT IEC 60947-1-2017) onsa TMNM4HOM obnact NpUMeHeHns:

* DC-13 — 4na NOCTOSIHHOIO TOKa: ynpaBreHne anekTpomMarHuTamm noCTOSAHHOTO TOKa;

*AC-15—-an4a nepemMeHHOro Toka: ynpasrneHune aneKTpoMarHUTHbIMU Harpy3kamu.



1 HasHa4yeHune

1 HasHauyeHwue

KoHTponnep npegHasHavyeH ONA WMCMONb30BaHWS B COCTaBe pPasfMYHbiX aBTOMATU3MPOBAHHBIX CUCTEM
KOHTPOISA M yNpaBrneHusl Ha NPOMBILLNIEHHbIX NPeanpUATUAX.
KoHTponnep MoxeT ynpaBnsTh:

* BblAEMNEHHbIMM NOKanNbHbIMK 0O6bEKTaMu;

* IoKanbHbIM OOBLEKTOM B COCTaBe KOMMEKCHOM MHAPOPMALIMOHHON CETY;

* rPYNMNON NoKanbHbIX 06GLEKTOB B COCTaBE KOMMIEKCHOW MH(POPMaLMOHHOW CETK.
KoHTponnep MOXHO NPUMEHUTb Ha MPOMbILLMEHHbIX 06bekTax, NOAKOHTPONbHbIX PCITAH.
Jlorvka pabotbl npubopa nporpammupyetcs ¢ nomowbio CODESYS v 2.3. lMNMopaepxumBaloTcsi BCce SA3bIKM
nporpammunpoBaHuna ctaHgapta MOK 61131-3:

* LD: PenenHo-KOHTaKTOPHbIE CXEMbI;

* FBD: ®yHKLMOHanNbHbIE BrOKOBbLIE AnarpaMmel;

» SFC: lNocnepoBatenbHble YHKUMOHANbHbIE AnarpaMmmbl;

* ST: CTpYyKTYpPUPOBAHHbIV TEKCT;

* IL: CNnCOK MHCTPYKLUMIA.

[lokymeHTaumsi No nNporpaMMmnpoBaHui0 KoHTponniepa u pabote ¢ CODESYS npuBeneHa Ha canWTe www.
owen.ru.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU

OCHOBHble TEXHUYECKME XapaKTepUCTVKM KOHTponnepa npeacTaeneHsl B Tabnvue 2.1 v B Tabnuue 2.2.

Tabnuua 2.1 — O6wwKre TeXHNYECK1e XapaKTepUCcTUKn

MapameTp

3HayeHue (cBOMCTBA)

NNK160-X.A |  TMNK160-X.Y |  MMK160-X.1

MutaHue

HanpﬂmeHme NMUTaHUA:
MNK160-24.X(M02)

MNK160-220.X(M02)

ot 12 go 30 B noctosiHHoro Toka npu T > muHyc 20 °C

oT 12 po 26 B noctosiHHoro Toka npu muHyc 40 °C > T > muHyc 20 °C
(HoMuHanbHoe 24 B)

ot 90 0o 264 B nepemeHHoro Toka (HomnHanbHoe 120/230 B)
yacTtoTtom oT 47 go 63 'y (HommnHanbHoe 3HaveHune 50 Mu)

MoTpebnsemas MOLIHOCTb,

He Gonee 45 BA
MyckoBon ToK, He Bonee:
npu HanpsbkeHnn 90 B 10A
npu HanpsbkeHnn 230 B 44 A
npu HanpsbkeHun 264 B 54 A
OnnTensHOCTb NepexogHoro
npotecca, He bonee:
npu HanpsbkeHnn 90 B 3 Mc
npu HanpsbkeHnn 230 B 2 MC
npu HanpsbkeHun 264 B 2 MC

BbixogHoe HanpsaxexHune
BCTPOEHHOIo NCTOYHUKA NUTaHNA:

ans ucnonHenmsa 220 B
Ansa ncnonHenus 24 B

24 + 3 B, Tok notpebnenuns He 6onee 400 MA
NPONOPLIMOHAbHO HaNPSXKEHUIO UCTOYHMKA NUTaHUS npubopa

LindpoBble (AUCKpeTHbIE) BXOAbI

BXO/IOB

KonunyecTtso Bxogos 16

13 HUX BbICTPOAENCTBYIOLLNX 4 (DI1-Dl4)
Twun BxogoB 102

no MOCT P 52931

HanpsixeHne nuTaHus ANCKPETHbIX 24438

MakcmarnbHbI BXOOHOW TOK
ONCKPETHOro Bxoaa, He 6onee

7 MA npu nutaHnn 24 B,
8,5 MA npu nuTaHumn 27 B

CurHan «norMyeckon eauHuLLbIy,
COOTBETCTBYHOLLMIA COCTOSAHNIO
«BknoyeHo», AUCKPETHBLIX BXOAOB
AN TOCTOSAHHOIO HanpsXXeHus (ToK
B Lienu)

OT1 15 oo 30 B (Tok o1 3 go 15 MA)

CurHan «Jorn4eckoro Hyns»,
COOTBETCTBYHLLMIA COCTOSIHNIO
«BbIKMNOYEHO», ANCKPETHBIX BXOO0B
NS NOCTOSIHHOIO HaNPSPKEHUsT (TOK
B Llenu)

OT MuHyc 3 o 5 B (Tok oo 15 MA)

MuHuManbHas 4NUTENbHOCTb
nmMnyrnbca, BOCNpUHMMaemMoro
ONCKPETHbIM BXOO0M:

Ansi 06bIYHbIX BXOA0B

1 mc




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp

3HayeHue (cBOMCTBA)

NNK160-X.A | NNK160-X.Y |  MJK160-X.1

Ans 6bICTPOAENCTBYIOLLNX

0,02 mc

MogknoyaeMble BXOAHbIE
yCcTponcTBa

KommyTaunoHHbIEe YyCTPONCTBA (KOHTAKTbl KHOMOK, BbIKINOYaTENewn,
repkoHOB, pene u T. n.),

OaTynkn, nMmerLimne Ha Bbixoage TpaH3nCcTop N-p-n Unn p-n-p Tuna c
OTKPbITbIM KOJIJTIEKTOPOM,

ANCKPEeTHble curHansl 24 + 3 B

DMCerTHbIe BbIXoA4bl (KOHTaKTbI ANMEeKTPOMAarHUTHbIX pene)

KonunyecTtso penePlelx BbIXOAHbIX
KaHarnoB

12

MakcmarnbHbI TOK,
KOMMYTUPYEMBI KOHTaKTamu pene,
He Oonee

3 A (ons nepeMeHHoro HanpsbkeHusa He 6onee 250 B, yactoTton 50 Ny
n cos @ > 0,4 — Harpy3ska anist kateropum nucnons3oBaHus AC-15
no MOCT IEC 60947-1),

3 A (onst nocTosiHHOro HanpsbkeHus He 6onee 30 B — Harpyska ans
kateropun ucnonb3oBaHusa DC-13 no MOCT IEC 60947-1)

Bpemsi nepeknioyeHnst KOHTaKTOB
perne 13 cocTosiHus «nor. 0»
B «nor. 1» n obpatHo, He bonee

50 mc (Bbixogbl DO1-D0O12)

MexaHunyeckun pecypc pene, He
MeHee

300 000 uuknoB NepeknYEeH NP MakCUManbHON KOMMYTUPYEMON
Harpyske,
500 000 uuknoB NepeKroYeHUn NPy KOMMYTaLMK Harpy3ku meHee
MONOBMHbI OT MaKCUMarbHOW

AHanoroBble Bxoabl

KonunyecTtBo aHanoroBblix BXOA0B

8

Tvn nogaepXxnBaembix
YHUPUUNPOBAHHbLIX CUrHAoOB

Tok oT 0 (4) oo 20 MA,
TOoK OT 0 1o 5 MA,
HanpsikeHne ot 0 go 10 B

PaspsigHocTb ALITM 14 6uT

BxogHoe conpoTtuBneHue,

He Gonee:

B PEXMME N3MEpPEHUS TOKa 170 Om
B PeXMMe U3MepeHus
HanpsXeHnsi, He MeHee 200 kOm

Mepuopg onpoca ogHoro Bxoaa 10 mc

Mpenen ocHOBHOM NpMBEAEHHON £0.,25 %

norpeLuHocTn npeobpasoBaHust

Mpenen JONONHNUTENBLHOM

NpVBELEHHON MOrPELLHOCTU

npeobpasoBaHus Ha Kaxable 10,05 %

10 rpagycoB U3MeHeHns

TemnepaTtypbl
AHanoroBble BbIXoAbl

KonunyecTBo aHanoroBbIX BbIXO4O0B 4

YHuBeEpCanbHbIN,

Twn BbIXOQHOMO cUrHana ot 4 p,Toogo MA Hanpsketiue Tox
HanpsikeHne 0r0pa0 108 ot 4 A0 20 MA
ot0a010B

He 6onee 500 Om
ConpoTuBneHne Harpysku Ans 4...20 MA, He meHee 2000 Om He 6onee 500 Om
He meHee 2000 Om
ana0...10B




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

3HayeHue (cBOMCTBA)

MapameTp
NNK160-X.A | NNK160-X.Y |  MJK160-X.1
Mpenen ocHoBHOW NpBEeaEHHON 0
norpewHocTtu LIAT £0,5%
PaspsgHocTb LIATT 12 6ut ‘ 10 6ut ‘ 10 6ut
MuHUManbHbIM Nepuog 100 mc

obHOoBEHUS BbIXOO0B

MuTaHne aHanoroBbiX BbIXOO0B,
BHellHee

24 + 3 B, anuHa nvHMKM OT UCTOYHMKA NUTAHMA HE OMKHA NPeBbILAaTh
30m

Mpenen gonyckaemow
OONONMHUTENBHOWN NPUBEAEHHOW
NOrpeLLIHOCTM aHanoroBbIxX
BbIXOO0B, Bbl3BaHHOW U3MEHEHNEM
TemnepaTypbl OKpy>KatoLLero
BO37yXa OT HOpMaribHOW Ha Kaxable
10 °C n3meHeHus Temneparypsbl

He 6onee 0,5 npegena agonyckaemon 0CHOBHOW NpuBeaeHHOM
NMOrpeLUHOCTN aHamnoroBbIX BbIXOO0B

BbluncnurenbHble pecypcChbl

LleHTpanbHbIN npoLeccop

RISC-npoueccop Texas Instruments Sitara AM1808

O6bem onepaTMBHOM NAaMATH

Monb3oBaTtenbckasa nporpamma 1 Moawr,

[aHHble Nonb3oBaTernbCcKon nporpammbl 128 Kbawr,
heap 0o 4 MGanT B 3aBUCMMOCTHM OT UCMONb30BaHNsSI PECYPCOB
(cokeThl, koHdUrypaums n ap.) (SDRAM),
RAM-aunck 8 M6ant

O0bem 3HeproHe3aBUCMMOM
namstn (FLASH)

6 M6awnT goCcTynHO AN XpaHeHus hannos 1 apxMBoB

ﬂ,OI'IyCTVI MOe YNCI0 LMKIoB

nepesanncu 3HeproHe3aBMCMMON 100 000
namsaTy (Ha 61oK AaHHbIX)

Pasmep Retain-namatn (MRAM) 16 KGant*
KonunyecTtBo cokeToB 30

BpeMﬂ BbINOJTHEHNA NMYCTOro UMKna

YCTaHOBNEHHOE MO YMornyaHuto (ctabunmsmpoBaHHoe) — 1 Mc
(HacTpaunBaeTcs B okHe «KoHdurypaums MIK (PLC Configuration)»
CODESYS).

He pekomeHayeTcs ycTaHaBnMBaTh BpeMsi Lmkna pasHoe 0 Mc

BcTtpoeHHoe o6opyanoBaHue

Yacbl peanbHOro BpeMeHu ¢
cob6CTBEHHBIM baTaperHbIM
nutaHuem. MNorpellHocTb xoaa, He
bonee:

npu Temnepatype nntoc 25 °C

npu Temnepatype MuHyc 40 °C

5cBCyTKkM
20 c B CyTKM

BCTpOGHHbIVI NCTOYHUK Bbla4u 3ByKOBOIo CUrHana

TpeXl'IO3VIU,VIOHHbIl7I nepekKkn4varterib Ha nepe/J,Hel7| naHesNn KoHTpornepa

3aBoackue ceTeBble HACTPONKU

IP-agpec 10.0.6.10
Macka IP-agpeca 255.255.255.0
IP-agpec wnto3a 10.0.6.1
DNS 8.8.8.8;8.8.4.4

Oo6uwume cBegeHunA

MabapuTHble pa3mepsbl, He bonee

(208 x110 x 83) £ 1 MM

Macca, He 6onee

1,2 kr




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

3HayeHue (cBOMCTBA)

MapamerT
paNieTp nNK160-X.y |

MNinK160-X.A | NiK160-X.U

CrteneHb 3awwmThbl KOpnyca

16 FOCT 14254 IP20 co cTtopoHbl nepegHert naHenu, IPO0 co CTOPOHbI Knemm

VHaukaumsa Ha nepeaHen naHenum CeTognoaHas
CpenHsst HapaboTka Ha oTkas™™ 60 000 4
CpenHuii cpok cny>obl 10 net

* Pabota c RETAIN nepemeHHbIMM onvcaHa B okymeHTe "PykoBoacteo no pabote ¢ RETAIN
nepemMeHHbIMK”.
** He cumTas anekTpoMexaHU4YeCckux nepeksitovaTenem u anemMeHTa nuTaHnsi YacoB pearibHOro BPEMEHM.

Tabnuua 2.2 — UHTepdrenchbl CBA3M U NPOrpaMmMmMpoBaHus

MpoTtokonbl ® [nuHa T
. opmar mn
WnTepdericer | (TVN cBA3M U nepegauun CKOpOCT"* Kabena**, peKkomMeHayemMoro
CBA3MN 0COGEeHHOCTU nepegauu p
paGOTbI) AaHHbIX He Oonee Kaoens
7 vinun 8 6uT, 300, 600, 1200,
MOdBUS-RTU, YEeTHOCTb €CTb 2400, 4800, KUMNBB 1 x2x% 0.6
RS-485 | ModBus-ASCI| lhet/re 9600, 14400, 1000m | TY 16.K99-008 mrm
DCON OBEH’ ucnone3yetcs, | 19200, 28800, : -
, 1unn2cton | 38400, 57600, aHarnorm4HbIn
ouTta 115200 6ut/c
300, 600,
7um8ouT, | 1550 1200, Kabenm,
ModBus-RTU, ”9T7°CT/b €cTb 2400, 4800, BbINOSHEHHbIE B
RS-232 ModBus-ASCII, Mcnoi'jeé;gm 9600, 14400, 3m COOTBETCTBUM C
DCON, OBEH 1w 2 cron 19200, 28800, pekomMeHaaunsamm
38400, 57600, pasgena 6.4
buta 115200 6uT/c
ModBus-RTU,
ModBus-ASCIll,
DCON, 300, 600, 1200, KaGenm,
CODESYS 86 92(;‘0000’ 144%10006 BbINOMHEHHbIE B
RS-232 Debug TONBKO © buT, ’ ; 1,8Mm COOTBETCTBUM C
GateWay HeT 1 19200, 28800,
pekomMeHaaLmaMm
(TO”bKO onsa 38400, 57600, pasgena 6.4
Debug RS- 115200 6ut/c ’
232), OBEH
ModBus-TCP,
CODESYS
GTaé;Vﬁy’ KaTteropus 5 Tvn
-1F, UTP (BuTble napsl
Ethé-;rnet_IjOO UDP-IP, _ 10, 100 M6uT/c 100 m 0e3 akpaHa), STP
ase- CODESYS unmn FTP (BuTble
Network napbl B aKpaHe)
Variables (over
UDP), PPP
USB-Device CDC - 115200 6uTt/c 1,8 ™ -
MSD/HID/FTDI, _ _ _
USB-Host | ™ (1SR 1.0/1.1 1.5m

* Kputepuii npaBmnnbHOro OyHKLMOHMPOBaHUS MHTEPEENCOB CBA3W KOHTponnepa — He 6onee 1 % owmnbok
Ha ntobown n3 ckopocTen.
** MakcumanbHas gnvHa 3aBUCUT OT CKOPOCTU 0bmeHa.

WHTepdericbl USB 1 RS-232 npubopa nuTaloT NOAKMOYEHHbIE YCTpoMCcTBA. TOK NMOTpebneHns nuTaembix
YCTPOWCTB HEe LOIMKEH MpeBblwaTh 3Ha4eHWI, yKa3aHHbIX B Tabnuue 2.3.

10



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

Tabnuua 2.3 — Tok noTpebneHnsa nHtepdencon

MakcumanbHbIA TOK NTUTaHUA NOOKMIOYaeMbIX

NHTepdenc YCTPOMCTB
RS-232-Deb
ebug [0 250 MA*
RS-232
USB-Host Fo 150 mA

* [lonyckaeTcsa NogknioyeHne NMHUN NMTaHUs TONbKO ANsi 0AHOro n3 uHTepdencos: nnbo RS-232, nubo RS-

232 Debug.
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2.2 3onsauunsa y3noB npubopa
Tunbl n3onsAuMmM NpeacTasneHbl B Tabnuue 2.4

Ta6nuua 2.4 — Tunbl nsonaumumn

Tun

Onucanue

OcHogHas (O)

M3onsumsa gnsa 3awmTbl YacTen 06opyaoBaHUsl, HAXOAALLMXCS MO HanpsiKeHWeM, oT
nopakeHus1 3NeKTPUHECKUM TOKOM. DreKkTpuyeckasi MPOYHOCTb OCHOBHOM N30MNSLMK
npubopa NnpoBepsieTcs TUNOBLIMU UCMbITAHUSMM: MPUNOXKEHNEM UCTNbITATENBHOMO
NnepeMeHHOro HanpshkeHusl, BeNMYmMHa KOTOPOro pasnuyHa ans pasnmyHbIX uenem
npmnbopa

[ononHuTtensHasa HesaBUcMmas n3onsaums gng rapaHTun 3allnTbl OT NOpPa*KeHnA
ANEKTPNYECKMM TOKOM B Clly4ae OTKa3a OCHOBHOW 130M5LUNn. SJ'IeKTpVI‘-IeCKaﬂ

Ll,onon|-|(V|uT)eanaﬂ NPOYHOCTb JOMNOMHUTENBHON N30MNALUK Npubopa NPoBePSETCS NPUINOKEHNEM
UCnbITaTENbHOrO NEPEMEHHOIO HAaNPSXXEHUS PasfMyYHON BENUYMHBI (4ENCTBYOLLEE
3Ha4eHune)

[1BonHas BkritoyaeT OCHOBHYIO 1 AONONHUTENBbHbLIE N30NALUN

Yeunennas (Y)

OTtagenbHas cuctema U3onsaunmn Ans YacTen nog HanpsbkeHeM Co CTeneHbIo 3alnThbl
OT MopaKeHNs ANEeKTPNYECKUM TOKOM, SKBMBANEHTHOW ABONHOW U30MSLMM COrnacHo
FOCT IEC 61131-2. SnekTpuyeckas NpOYHOCTb YCUIEHHON n3onauum npubopa
npoBepseTca TUMOBLIMU UCMLITAHNSAMM: MPUNOXEHNEM UCNBITATENBHOMO NEPEMEHHOMO
HanpshxeHns 3000 B (aencTeyloLlee 3HaveHne)

DYHKUMOHAMNbHAS
(®)

U3onauua anga ucnpasHomn pabotbl obopynosaHus. He obecneunsaeT 3alumTty ot
nopaxeHus1 ANEKTPUYECKNM TOKOM. reKkTpmuyeckas NpoYHOCTb PYHKLMOHANbHOW
n3onsumm npubopa NpoBEPAETCH NPUITOXKEHUEM UCTLITATENBHOIO NEPEMEHHOIO
HanpsbkeHus 1000 B (mencTByloLlee 3Ha4YeHne)

NMPUMEYAHUE
El Bpems ncnbitaums — 1 MuHyTa.

CxeMbl MPOYHOCTHM ranbBaHN4Yeckon nsonauumn ans koHtponnepa MN/K160(M02) npuBeaeHbl Ha pUcyHke 2.1 1

PUCYHKe 2.2.

RS-485

NuueBas E

Wthemet
4

.
T Y -TTTF

DI, DI2 .. DI16 2xUSB 2xRS-232

24BDC

Pl

T | 0

230 BAC

Lo

L e nén%néug

Yy Yy Yy Yy Yy
Tel s Lelsl ™™ " Tol11l}
DO1/ ZZ DO2/ ZZ DO8/ ZZ DO9, ZZ DO11, AO1 Z AO2 Z AO3Z AO4
cOoM1 COM2 COMs8 DO10 DO12

COM9 COM10

PucyHok 2.1 — Cxema anekTpuyeckoun npoyHoctu nsonsauyum NIK160-220.X-M(M02)
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

Nuuesan
RS-485 DI, DI2 .:."DI16 mblithernet 2xUSB 2xRS-232

! N

(1

24BDC

24BDC

y'% y'L
Tl

LA A — &
e Eﬁmms

U ot ot Lo I

COMS8 DO10 DO12
COM9 COM10

PucyHok 2.2 — Cxema anekTpuyeckon npoyHoctu nsonsauyum MNiK160-24.X-M(M02)

Tabnuua 2.5 -

MpOYHOCTb raribBaHU4ECKOWN U30NALMN

MapameTp

3HayeHue (cBOMCTBA)

BcTpOeHHbIN UCTOYHUK NUTAHUA

Tun
MCTOYHMKA
nuTaHusa

MNK160-24.X-M(M02)

MNiK160-220.X-M(M02)

anbBaHn4e-
ckast
pasBs3ka

OtcyTtcTByYET

Ectb

AnekTpude-
ckast
NPOYHOCTb
n3onsaumm

OtcyTtcTByeT

3000 B (Y)

LUndpoBble (AUCKpeTHbIE) BXxoAbl

anbBaHn4ye-
ckas
pa3Bsi3ka

Ipynnosas (Bce BxoAbl 06beAMHEHBI B OQHY rpynny)

OnekTpuye-
ckas
NPOYHOCTb
nsonsauum

1780 B ([)

[OunckpeTHble BbIXOAbl (KOHTAKTbl ANIEKTPOMarHUTHLIX pene)

anbBaHn4e-
ckas
pa3Bsi3ka

WHamBuayanbHas unu rpynnosasi (4acTb BbIXO4OB OObeANHEHbI B Fpynny no 2 LWT. U UMEOT
o6LLYt0 KNemMmy (CM. Cxemy nu3onsaumm)

Mexay rpynnamm ocTasnbHbIX Lenei Mexay Bbixogamu (U rpynnamu BbIXO4OB)

AnekTpuye-
ckasi
NMPOYHOCTb
nsonsaumm

3000 B (Y)

1780 B (O)

AHanoroBble BxoAbl

ManbBaHn4e-
cKkas
pasBs3ka

pynnoBas (Bce Bxoabl 00beAMHEHDBI B OOHY rpynny)

OnekTpuye-
ckasi
NMPOYHOCTb
n3onauumn

560 B ([)
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2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.5

MapameTp 3Ha4yeHue (cBOMCTBA)
AHanoroBble BbIXoAbl
ManbBaHn4e- WHavBuayanbHasa
ckas .
pa3ssiaka Mexgy rpynnamu octarnbHbIX Lenen Mexay Bbixogammu
AnekTpude-
ckas
MPOMHOCTb 1780 B (O) 1780 B (O)
n3onauum
UHTepdhencol cBasm
. RS-232- Ethernet 100 | USB-Device | USB-Host
UHTepdeiic RS-485 RS-232 Debug Base-T
anbBaHn4e-
Nupgnsu- NHpgnBu-
ckas OtcytcrByer | OTcyTCTBYET OtcytctByer | OTCcyTCTBYET
AyanbHas AyanbHas
pasBs3ka
AnekTpude-
cKast 3000 B (®) - - 1500 B (O) - -
NMPOYHOCTb
nsonsumm

2.3 YcnoBus aKcnnyaTtaumm
Ycnoeus akcnnyatauum MIK160 (M02) cootBetcTBytoT TpeboBaHuam MOCT IEC 61131-2.
Mpnbop cooTBETCTBYET BTOPOMY Kraccy anektpobesonacHoctn B cootBetcTBum ¢ FOCT IEC 61131-2.

Mpubop npegHasHayeH A5is SKCnnyaTauun B CrieqytoLnx YCroBusix:

* 3aKpbITblE B3prB06e3OI'IaCHbIe nomMeLleHna nnn LIJKa(be sneKTpoo6opy,£103aH|/|ﬂ oe3 arpeccumBHbIX
napoB 1 ra3os,;

* TEMMepaTypa okpyxatLLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;

* OTHOCUTENbHas BnaxHocTb oT 10 % [0 95 % npwu nntoc 35 °C (6e3 obpas3oBaHMsA KOHAEHCALNN);

* BbiCOTa Hag ypoBHeM Mops He 6onee 2000 m;

* ponycTumas cteneHb 3arpsasHeHns 1 (HeCyLLeCTBEHHbIE 3arpsA3HEHUS UNN HanMyne ToMnbKO CyXmX
HENPOBOASALLMNX 3arpsA3HEHUIA).

Mo ycTOMYmMBOCTM K KNUMaTUYECKMM BO3OENCTBUSIM BO BpEMS 3KCMnyaTaumMm npnbop COOTBETCTBYET rpynne
ncnonHeHnsa B4 TOCT P 52931.

Mo yCTOMYMBOCTM K MEXaHUYECKMM BO3OENCTBUAM MpU 3SKChnyatauum npubop COOTBETCTBYET rpymnne
ucnonHexHma N2 NOCT P 52931 (yactota Bubpauum ot 10 go 55 ly).

Mo yCcTOMYMBOCTM K BOCMIIAMEHEeHW0 U pacnpocTpaHeHuio nnameHn FV1 kopnyc npuGopa cCOOTBETCTBYET
[OCT P 51841.

2.4 NomexoycTOM4YNBOCTb U MOMEXO3IMUCCUSA

Mpubop oTBevaeT TpeboBaHNAM MO YCTONYMBOCTY K BO3AENCTBUIO MOMEX B COOTBETCTBUU
cNOCT IEC 61131-2.

Mo ypoBHIO N3nyyYeHus pagmornomMex (MoOMeXo3aMUCCHMKN) KOHTPOSSIEP COOTBETCTBYET HOPMaM, YCTaHOBMEHHbIM
ans obopynoBanus knacca b no MOCT 30805.22.

Mpubop ycTonums Kk kKonebaHusM 1 NpoBanam HanpsPKEHUsI MMTaHUS:

* ANs NnepeMeHHoro Toka B COOTBETCTBUM ¢ TpeboBaHuamu FTOCT 30804.4.11;

14



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

* AN NnoctosiHHoro Toka B cootetrcTBum ¢ MOCT IEC 61131-2 — anuTtenbHOCTb NpepbiBaHns 4o 10 mc
BKMIOUMUTENBHO, ANUTENbHOCTL MHTepBana oT 1 ¢ 1 6onee.

Mo yCTOMYMBOCTM K SMEKTPOMAarHUTHbIM BO3AEWCTBUSIM M MO YPOBHIO M3My4YaeMmbiX paguonomex npubop
cooTBeTCcTBYET 0bopynoBaHuto knacca A no NOCT P 51522 (MOK 61326-1).

Mpnbop ycToNYMB K BO3QYLUHOMY 3f1EKTpOCTAaTUYECKOMY pa3psay * 8 kB.

Mpubop ycTtonumB K pagumoy4acTOTHOMY 3MEKTPOMarHUTHOMY Mono HanpsbkeHHocTbio Ao 10 B/m B monoce
YacToT o1 80 Ao 1000 My,

15



3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

3 YcTponcTBO U 0OCOBEHHOCTU KOHCTPYKLUN

3.1 KoHcTpyKuUs

KonTponnep MJIK160 (M02) BbinyckaeTcsi B KOHCTPYKTMBHOM MCMONMHEHUN gnsi kpennenusa Ha DIN-penke
35 MM nnun Ha CTeHy.

1

4.
o
b
2 OBEH
MPOrPAMMMPYEMBIA
5— = NOFVHECKW/A
2 KOHTPOMIEP
5
= NNK160
6 ——

RS-232
DEBUG

=

mmmmmmmm

e
FDI DI

= [luraHue

mmmmmmmmm

9 8

PucyHok 3.1 — BHewHun Bug MNIK160(M02)

Tabnuua 3.1 — OnucaHune uHTepdencos

Ne HanmeHoBaHue OnucaHue
Tpexno3nuMOoHHbIV NepekntoyaTenb
1 MepekntovaTens paboTa/cton/cbpoc (cm. noapasaen 3.7)
5 USB-Host (Pasbem USB Type-A) MopT ans noakntodeHnst USB-flash HakonuTenen
yp (cm. nogpasgen 3.8)
) . . MopT Ans nporpaMMmnpoBaHus
3 USB-Device (Pasbem USB Type-B) (cM. noapaanen 3.9)
4 RS-232 (Pasbem RJ-45) I'IocnevnoaaTeanbm NMHTEpdENC ANsa NoaKNIoYeHUs
ycTponcTB (cM. nogpasaen 3.10)
Mopt Ethernet 100 Base-T npegHa3HaveH ons
5 Ethernet (Pazbem RJ-45) nogkntodenns MNJIK B nokanbHble ceTn, nepegadn gaHHbIX
W nporpammMupoBaHus (cM. nogpasaen 3.11)
MocnepoBaTtenbHbIM UHTEPdENC NpegHa3HaYeH Ans
6 RS-232 Debug (Pasbem RJ-45) NOAKMIOYEHNST YCTPONCTB M NpOrpaMMmnpoBaHnst
(cm. nogpasgen 3.12)
FDI — 0603Ha4eHne ans ObICTpbIX BXOAOB KOHTPONNepa;
CeeToanoaHble MHAMKATOPbl COCTOSHUS
7 BXOLOB DI — 06bl4HbIE ANCKPETHbIE BXOAbI
A (cm. nogpasgen 3.2)
8 CseToANOAHbIE MHAMKATOPLI COCTOAHUSA | DO — 00bIYHbIE AUCKPETHBIE BbIXOAbI
BbIXO40B (cm. nogpasgen 3.3)
9 CBETOMMOAHBIE MHANKATODL! COCTOSHMS MHavkaums coctoaHus KoHTponnepa: «PaboTtay,
ANoR A P «lMntaHuey, «Cesasb», «batapesa» (cM. nogpasgen 3.6)
[nsa nogkntoyeHns nutaHms npmbopa, ANCKPETHbIX
OAaTYMKOB, UCMONTHUTENbHbBIX MEXaHM3MOB, aHaNOroBbIX
10 CbeMHble KneMMHbIe KONOLKM

BXOJOB U BbIXOA0B, UHTEpdencoB RS-485 n knemmsbl
BCTPOEHHOMO MCTOYHMKA MOCTOSAHHOIO HanpsxeHust 24 B
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

3.2 Llndpposbie Bxoabl

Mpnbop mnmeet 16 umdpoBbIx (OUCKPETHBIX) BxogoB. OOpaboTka 3HA4YeHW C BXOOOB OCYLLECTBISETCH
Nonb30BaTeENbCKOM NPOrpaMMoin KOHTponepa.

Bxoabl DI1—DI4 MoxHO 3anporpamMmmupoBaTb Ha paboTy B KadeCTBe CYETYMKOB UMMYNbCOB, Ha paboTy c
3HKOAEpamMu unu nepesBectM B pexum o6paboTkm no npepbiBaHWIO BbICOKOYACTOTHOTO TavimMepa.
MakcumarnbHble 4acTOTbl BXOAHbLIX CUTHaroB, KOTOpbl€ MOrYT BOCMPUHMMATb 3TW BXOAbl, MPUBEAEHb! B

Tabnuue 3.2.

Tabnuua 3.2 — MakcumanbHble YacTOTbl BXOAHbLIX CUTHaNoB

Pexum paboTbl AMCKPETHOro
BXopa

MuHnmanbHaa onuTenbHOCTb
unMnynbca, BoCcnpumHnmaemoro
AUCKPETHbIM BXOAO0M

KommeHTapumn

MporpammHas obpaboTka

1667 mkc (300 Mu)

OnpepensieTcst 4NUTENBHOCTLIO
uukna npubopa

CueTyrK MnNynbLCcoB

5 mkc (100 kl'y)

Mpn koahpuumneHTe 3anonHeHNs
0,5 (50 %) n oTknOYEHHOM
duneTpe

OHkopaep

5 mkc (go 100 kl'y*)

Mpn koadhpuumeHTe 3anonHeHNs
0,5 (50 %) 1 OTKMOYEHHOM
dunetpe

YTeHune 13 npepbiBaHUs
Mo BbICOKOYACTOTHOMY Tamepy

31 MKkc (8o 16 k')

o 8 kl'u B pexume aHkogepa

* YacTtoTa Ha koHTakTax aHkogepa A, Bun Z.

Bce «bbicTpogencTaytowme» Bxoabl 00beanHAKTCS B 00LLYO rpynny U 0oQHOBPEMEHHO paboTatoT B O4HOM 13
nepeYvmcneHHbIX pexxmmoB B Tabnuvue 3.2.

K «BbicTpooencTByoWMMY BXodam B pexuMMme paboTbl C 3HKOAEepaMuM MOXHO MOAKMYaTh NpUBEAEHHbIE B
Tabnuue 3.3 TUNbl 3HKOAEPOB.

Ta6bnuua 3.3 — PeXxxuMbl paboTbl BXOAOB

Tun Bbixoabl 3HKOA4EpOB Bxoapbl
MogkntodeHne OBYX MHKpEMEHTarbHbIX A1nB1 DI1-DI2
3HKOAEpOoB A2 n B2 DI3-Dl4
lNopkntoyeHne ogHoro AunB DI1-DI2
WHKpPEMEHTanNbHOro aHkogepa
C yKkasaTternem Hyrnesow meTku (ABZ Ykasarenb Hyrnesomn MeTku (Z) DI3
3HKOAOEp)

3.3 Ludposbie BbIxoabl

Mpnbop umeet 12 undpoBbIX (QUCKPETHLIX) BEIXOAOB TMNa perne. Bbixogbl ynpaensatoTcsl Nonb30BaTENLCKON
nporpammon MJIK.

YacToTa nameHeHus curHana He 6onee 1 kl'u, onpegensietcs anutensHocTbio umkna MJIK.

3.4 AHanoroBble BxoAabl

Mpnbop wumeer 8 aHanoroBbiXx BXOO4OB. 3HayYeHUss C BxogoB obpabaTbiBalOTCS MNONb30BaTENbCKOW
nporpamMmmon. Bxogbl MOXHO HacTpouTb He3aBMCMMO APYr OT Apyra Ha paboTy B OOHOM W3 Cneaylowmnx
PEXNMOB:

* n3amepeHune Toka ot 4 go 20 MA;
* namepeHune Toka ot 0 4o 20 MA;
* n3amepeHue Toka ot 0 4o 5 MA;

* n3amepeHue HanpskeHuns ot 0 go 10 B.
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

I'Iepwop, 0OHOBNEHMS pe3ynbraTtoB N3MepPEeHUd No KaXxaomy BXxoay paBeH 10 mc.

Pesynbratbl n3MepeHust Kaxxgoro KaHarna MOXHO OT(UNIBTPOBaTh HE3aBUCUMO APYr OT Apyra C MOMOLLbHO
undpoBbIx dunsTpoB. bonee noapobHblie CBeAEHUS O HACTPOWKE aHarNoroBbIX BXOA40B NpuBeaeHsbl B Pr.
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3 YcTponcTBo N 0CO6EHHOCTM KOHCTPYKLMM

3.5 AHanoroBble BbIXoabl

Mpnbop nmeeT 4 aHanoroBbiX BbIXOAA. TUMN aHANOroBbIX BEIXO4OB 3aBUCUT OT MCMOSTHEHUS Npubopa:
*W —ToK OT 4 po 20 MA;
* Y — HanpsxkeHune ot 0 go 10 B;

* A — yH/BepcarnbHbIN TUM, KOTOPbIV NO3BOMNSAET NPOrpamMMHO BbiGpaTh pexmmMm paboThbl KaXaoro BeIXxo4a:
ToK OT 4 fo 20 MA nnn HanpsikeHue ot 0 go 10 B.

NMPUMEYAHUE

m Ons koppekTHo paboTel MJTIK160-x.Y-M [M02] 8 Codesys Ha Bknagke «Pecypcbi» B KOH(Urypaumm
MK Heobxoammo ykasaTtb pexum pabotel BCEX aHanoroebix BbIxogoB kak 0-10B, He 3aBUCUMMO OT UX
UCMNOMb30BaHUS.

3.6 Nhpukauunsa

Ha nepepnHen naHenu npnbopa ceeToamnoabl NokasbiBaloT CNeayoLLyo MHpopmaumio:
* COCTOSIHME ANCKPETHbLIX BXOA0B U BbIXOA0B;
* HanM4ne NUTaHns;
* Hanuuue cesasn c CODESYS v 2.3;

+ paboTta KoHTponnepa.

Taobnuua 3.4 — HasHauyeHne cBeTOAMOOOB

MH,DMKaTop CocTtosiHue UHAOUKaTOopa OnucaHue

Anpo OC elle He 3arpy3nnochb Nocne BKMOYEHNUSI MUTaHUS

Cnabo cBeTutcs KOHTpOMNEepa

Appo OC nospexaeHo (He coBnagaeT KOHTPONbHas

Mwraet pa3s B 500 mc cymma)

«Pabora» Mwraet pa3s B 200 Mc Meperpyaka LUeHTpanbHOro npoleccopa

Appo OC 3arpyxeHo ycnelHo, nporpamma CODESYS

Ceetutes 3arpyaunacb 1 3anyctunach

Mporpamma CODESYS He paboTtaeT, ocTaHOBNEHa

He ceetuTes U He 3arpy>xeHa

CeeTutcs Hanuuve nutaHus y KoHTponnepa
«[uTaHne»
He ceeTtuTCS OTcyTCTBME NUTAHUS Y KOHTpOrepa
c Ceetutca Hanwnune ceasn c CODESYS
«UBA3b»
He ceeTtuTCH OtcyTtctBue cBssn ¢ CODESYS
Heobxogumo 3ameHuTb GaTapenky (Nopsaok 3aMeHbl CM.
Csetutca noapasaen 3.15)
«bat.» .
He cBeTtutCA Barapeiika He TpebyeT 3ameHbl
CeeTuTtcs CooTBETCTBYIOLLMIA BXOA 3aMKHYT
«FDl», «Dl»
He ceeTtutCS Bxoa pasomMkHyT
DO Ceetutcs CoOTBETCTBYIOLLMIA BbIXOL, 3aMKHYT
« »
He ceetutCA Bbixoa pasoMkHyT

B «kopnyce KoOHTpomnnepa pacnofioXeH MarloMOLHbIA 3BYKOBOM WM3nyyatens. Bo Bpewmsi pabothbl
Nnonb30BaTeNbCKON NpOorpamMmmbl 3BYKOBOW M3rydaTenb MOXET MUCMOMb30BaTbCsl KaK AMCKPETHbIA BbIXOA, (CM.
PI). N3ny4yatenb MOXHO MCMONb30BaTb, HaNpuMep, ANs aBapuMHON CUrHanu3auum unm BO BpeMs OTragku
nporpaMmmbl. YactoTa 1 rpOMKOCTb 3BYKOBOMO CuUrHarna pvkCMpoBaHbl 1 He NOANeXaT NU3MEHEHUIO.
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3.7 NMepeknroyaTtenb pabora/cTon/copoc

Ha nepepHen naHenu npubopa okono noprta uHTepderica USB B pacnonoxeH Tpexmno3vUMOHHbIN
nepeknoyaTens.

MonoxeHuns nepeknioyaTenst onpeaensoT COCTOSAHMA npubopa, onncaHHble B Tabnuue 3.5

Tabnuua 3.5 — NonoxeHnsa nepeknoyaTens

MonoxeHue
nepekno4arens

MepeBop B BepxHee
nonoxexue «PaboTa»

CocTosiHne npmnbopa OnucaHue

Bo BKntoYeHHOM cocTosiHum | [onb3oBaTenbckasi nporpaMma He 3anycTuTces

Co cTapTom KOHTponnepa sanyctutcs
o BkntoveHus nornb3oBaTenbcKkas nporpaMmma, ecrnv oHa
HacTpOeHa Ha aBTO3anycK®

MNepeBopn B cpegHee Nonb3oBaTenbckas nporpaMmma He oyaer
PEBO/A B CPeA Bo BKt04EHHOM COCTOAHUM porp YA
nonoxexHue «Cton» OCTaHOBIEHa

Bo Bpemsi cTapTta npubopa nonb3oBaTenbckas
[o BknoveHus nporpamma He 6yget 3arpyxeHa B O3Y
KOHTponnepa u 3anyLueHa

MepeBoa B cpegHee
nonoxexnue «Cton»

MepeBopn B HUXHee B Yepes 6 cekyHa yaep»xaHus nponsonaet
O BKITHOMEHHOM COCTOSIHUM
(Hedbmkcmpyemoe) nepesarpy3ska npubopa

nonoxerue «Copocy B oTkstoueHHOM cocTosiHum | Hudero He nponsonaet

* [INst HACTPOWKM NporpaMMbl Ha aBTO3anyck cneayeT 3apaHee noaknounTs KoHTponnep k CODESYS
1 cosaatb 3arpy3o4Hbivi npoekT: CODESYS | OHnawH | Co3gaHme 3arpy304HOro npoekTa.

3.8 USB-Host

Ha nuueson yactm npubopa pacnonoxeH uHtepdenc USB-Host gna nogknoyeHnss ycTpOWCTB XpaHEHUs:
USB Mass Storage Device(MSD), USB HUB u HID-ycTpoicTs.
Bo Bpems pabotbl ¢ MHTepdericom USB-Host cneayeT yunthiBaTh crneayoLme 0oCo6eHHOCTH:

» USB-Host nmeeTt dyHKkumio 3aLnThl OT NEPErPY3KM N KOPOTKONO 3amblkaHusl. CpabaTtbiBaHue 3aLuThl
NPUBOAUT K BbIKMOYEHUO0 NuTaHnst Ha USB-Host ¢ nocnegyowmmm nepmognyeckumMmm nomnbITkamm
BOCCTaHOBIEHMS NMUTAHUS;

* MakcumarnbHbI pasmep namatn USB MSD He gomxkeH npesbiwaTth 8 GB;

* npubop He noaaepxmneaet USB MSD B popmate NTFS. Heobxogumo otdopmatnporats USB MSD
B oopmat FAT12, FAT16 unun FAT32.

NMPUMEYAHUE
PekomeHayeTcs ucnonb3oBaHue ¢annoson cuctemol FAT32.
[ns 6e3onacHOro N3BneYeHnsa HakKonUTens creagyer:

1. 3aBepLunTb BCe NpoLeaypbl 3anucu.

2. [loxxgaTbCsl NpeKpaLLeHnst akTUBHOCTU Ha HakonuTerne (CBETUTCS MHOMKATOP) UNW BbXKOATh HE MeHee
3 cekyHq.
3. /3Bneyb HakonuTensb.

CD NPEAYNPEXOEHUE
HecobniogeHne pekomergauuii no 6e3onacHoMy M3BEYEHNIO HAKONUTENEN MOXET NPUBECTU
K notepe AaHHbIX.

3.9 USB-Device

Mpubop nogkntovaetca k K yepes nopt USB-Device kabenem USB A-USB B (B komnnekt noctaBku
He BXoauT).
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NPEAYNPEXOEHUE

@ Mocne nporpammupoBaHus kabenb uHTepgenca USB-Device cneoyet oTkNiouMTb. 3anpeLleHo
ncnornb30BaTh NPMBOpP € NogkntoYeHHbIM Kabenem. [Ans ceasu npudopa c MK pekomerayeTcs
ncnonb3oBaTtb UHTepdenc Ethernet.

MoakntodeHne npubopa k CODESYS v2.3 nogpo6bHo onuncaHo B PrT.

3.10 RS-232

B npnbope ectb oguH uHTepdenc RS-232 ans cBssu OByx MnocrnefoBaTernbHbIX YCTPOWCTB MO MPOTOKOIY
Modbus RTU/ASCII. MNpunbop nogaepxusaet pexumbl Master n Slave.

KoHTakTbl nopta RS-232 nokasaHbl Ha pucyHke 3.2. HasHa4deHue KOHTaKToB onucaHo B Tabnuue 3.6.

] {

8
4

b

PucyHok 3.2 — NMopTt RS-232

Tabnuua 3.6 — HazaHayeHue kOHTakTOB nopTta RS-232

Ne KoHTakTa OnucaHue
1 —_
2 —_
3 GND
4 —
5 +5 Vdc, 250 MA
6 —_
7 RX
8 TX

CD NPEQYNPEXOEHUE

CnenyeT OTKMIOUNTL NUTaHNE BCEX YCTPOWUCTB B ceTu RS-232 nepen nogkntoyeHnem KoHTponnepa
k ceTn. Ecnu gaHHoe ycnosme He MOXET ObiTb BbINOMIHEHO, TO HEOBXOANMO OTKMNIOYMTL NUTAHME XOTS
Obl 0QHOrO M3 3TUX YCTPOWCTB.

m NMPUMEYAHUE

MopT umeeT BbIBOA 5 B 1 N03BONSET NUTaTb NOAKIIOYEHHbIE YCTPOWCTBA TOKOM C CUoK He Boree
250 mA. JonyckaeTcst NOAKMoYaTh NMHUIO MUTaHUSA TONbKO ANg 0gHOro u3 uHtepdericos: RS-232 nnu
RS-232 Debug.

3.11 Ethernet

KoHTponnep ocHalwéH KOMMYyHMKauMoHHbIM noptom Ethernet 100 Base-T, koTophIt ob6ecneynBaeT ceTeBoe
B3aUMOAENCTBME KOHTPOIepa c ApyrMMu yCTPOMCTBaMM.

KoHTakTbl nopta Ethernet nokasaHbel Ha pucyHke 3.3. HasHadeHne KOHTaKTOB onucaHo B Tabnuue 3.7.
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Ta6bnuua 3.7 — HazHayeHue koHTakTOB nopta Ethernet

PucyHok 3.3 — MNopt Ethernet

Ne koHTakTa OnucaHue

1 TD+

2 TD-

3 RD+

4 —

5 —_

6 RD-

7

8

m ‘I'IPVIME‘-IAHVIE

Mopt Ethernet moxxHo ncnone3oeaTth Ana nogkrtodeHms k CODESYS v2.3 (cm. PI).

Ha pucyHke 3.3 Takke npeacrasneHbl CBETOAMOAbI, KOTOPbIE MOKa3biBalOT COCToAHME UHTepderca Ethernet.

HasHayeHne cBeToanoaoB onncaHo B Tabnuue 3.8

Tabnuua 3.8 — HasHayeHune cBeTtognogoB y nopta Ethernet

CeeToanon OnucaHue Crartyc OnucaHue

Bbikn. HeT akTnBHOCTU

KenTbln MNepenaya AaHHbBIX B Mepenaya vnu nonyyeHne

: JaHHbIX
HeT coegnHeHus unu
. Bbikn. 10 M6uT/

3eneHbin CoenuHeHue coeguHeHue ut/c

Bkn. CoeanHeHnune 100 MouT

3.12 RS-232 Debug

B npubope ectb oamH uHTepdeiic RS-232 Debug, koTopbii MOXHO MCMOMb30BaTb A7 NOAKMOYEHUS
koHTponnepa K MK n gna ceBasu gByx nocrnegoBaTenbHbIX YCTPoUCTB no npotokony Modbus RTU (tonbko

pexum Slave) n Modbus ASCII (nogaepxvBaeTca pexumbl 1 Master, n Slave).

KoHTakTbl nopta RS-232 Debug nokasaHbl Ha pucyHke 3.4. HasHayeHMe KOHTaKToOB onvcaHo B Tabnuue 3.9.

PucyHok 3.4 — NMopTt RS-232 Debug

Ta6bnuua 3.9 — HasHayeHuMe kOHTakTOB nopta RS-232 Debug

Ne KoHTakTa

OnucaHue

1

2
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MpogomkeHue Tabnuubl 3.9

Ne KoHTakTa OnucaHue
3 GND
4 —
5 +5 B, 250 mA
6 —_
7 RX
8 TX

(D NPEOYNPEXOEHUE
Cnepyet OTKNIOYUTb NUTaHUE BCEX YCTPOWUCTB B ceTu RS-232 nepepn nogknoveHnem KoHTponnepa
K ceTn. Ecnu gaHHoe ycrnoBume He MOXET BbITb BbINOMHEHO, TO HEOBXOAMMO OTKINIOYNTL MUTaHUE XOTS
Obl OQHOIO M3 3TUX YCTPOWCTB.
m NMPUMEYAHUE

MopT nmeeT BbiBOA 5 B 1 N03BONSIET OCYLLECTBUTL NUTAHME NOAKNIOYEHHbIX YCTPOWUCTB, TOK He Bonee
250 mA. JonyckaeTcst NOAKMoYaTh NMHUIO MUTaHUSA TONbKO AN 0gHOro u3 nHtepdericon: RS-232 nnu
RS-232 Debug.

m NMPUMEYAHUE
MopT RS-232 Debug MoxHO ncnonb3oBaTth Ansa nogknioveHus k CODESYS v2.3 (cm. PIT).

3.13 RS-485

B npubope ectb oanH nHtepdenc RS-485 anga ceA3m nocnegoBaTenbHbIX YCTPOMCTB No npotokonam Modbus
ASCII/RTU, DCON, OBEH B pexxumax Master u Slave.

[nsa coegnHenns npubopos no nHtepdency RS-485 npumeHsieTcs akpaHMpoBaHHas BUTasi mapa NpoBOAOB,
cornacHo TpeboBaHuam Tabnuubl 2.2. Obwas anuHa nuHum RS-485 He gomkHa npesbiwats 1000 M.

JInHUK cBA3W cnegyeTt nogkmntoyaTh ¢ cobnogeHNeM NonsipHoCTU. JIMHNS CcBSA3M A nogkrnovaeTcs K knemme A
npubopa, aHanorM4yHo NOAKIIYaETCA NMHUS CBSA3U B k knemme B.

MoppobHyto cxemy NogkntoyYeHns cM. B pasgene 6.2.

3.14 Yacbl peanbHOro BpeMeHu

MpuGop ocHalleH BCTPOEHHbIMU YacaMu peasibHoro BpemeHn (RTC), koTopble MOryT nUTatbecsl oT GaTapeu.
OHeprumn NomnHOCTbIO 3apsikeHHON BaTapen xBaTaeT Ha HenpepbiBHYO paboTy YacoB pearibHOr0 BPeMeHU B
TeyeHune 5 net. B cnyyae akcnnyatauuy KoHTpornnepa npu TemnepaTtype Ha rpaHuuax pabodero guanasoHa
BpeMsi paboTbl YaCcoB COKpaLLaeTcs.

3.15 barapes

B npubope ucnonb3yetca cmeHHasa Oatapes Tuna CR2032. batapesi ucnomnb3yeTcsa TOMbKO AMA NUTaHWSA
4YacoB pearnbHOro BpeMeHu. B cnyvae OTKMOMEHMS MUTAHMSA KOHTPOJSIIEP COXPAHSIET MPOMEXYTOYHbIE
pe3ynbTaThl BbIYUCIIEHUIA U BbIKITHOYaETCA.

Ecnun 6atapes pa3psikeHa (HanpskeHne B Hell OnyCcKaeTCs HUXKe onpedeneHHOro 3HadeHust), To BKoYaeTcs
nHaukaTop paspsiga 6atapeun (ceetogmon «bat.» Ha nuueBon cTopoHe npubopa). BknioveHve nHankaTopa
CUrHanMaupyeT o HeobXo4MMOCTU 3ameHbl 6aTapen (cM. pasgen 3.6).

[ns sameHbl baTtapeu criegyert:
1. OTKNIOUMTb NUTaHMe Npnbopa 1 NOAKIMIOYEHHbIX K HEMY YCTPONCTB.
2. NogHATb Npo3paYvHyo KpbIWKY 1 Had KNeMMHOW KOMOAKOM 2.
3. BbikpyTuTb ABa BUHTA 3.
4. 3auenuTb KOMNOAKY OTBEPTKOM U CHSATb €€ Kak NMoKa3aHo Ha cTpernke 4.
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~

PucyHok 3.5 — OTcoeguHeHue Knemm

5. OTcoeguHUTb KNeMmbl.

6. C nomoLLbio OTBEPTKM NOOYEPEAHO BBIBECTM 3aLlenbl U3 OTBEPCTUIA HA OAHOM M3 TOPLIOB KOpnyca.
AKKYpaTHO NOTsIHYTb Ha cebsl BEPXHIOIO KPbILLKY BMECTE C NiaTtaMu U CHSITb ee.

PucyHok 3.6 — CHAATUe KpPbILWKWN C KOHTponnepa

7. NepeBepHyTb BEPXHIOK KPbILLKY U C MOMOLLLbIO N30NIMPOBAHHOIO MHCTPYMEHTA U3BMEYb
paspsiamBLUytocs GaTapeto.

BcTtaBuTth HoByto BaTapeto.

8.
® NPEAYNPEXOEHUE

CnepnyeT ucnonb3oBatb 6atapeto Tonbko Tnna CR2032. Bo BpeMsi ycTaHOBKM 6aTapen cnegyet
cobniogate nonsipHocTk! HecobntogeHne nonspHOCTM MOXET NPMBECTY K B3pbIBY 6aTapen 1 BbIXO4y
13 cTposi npmbdopa.

CGopkKy Koprnyca 1 yCTaHOBKY Ha MecTo crielyeT OCYyLLECTBNSATL B 0GpaTHOM NOpsiAKe.

Mocne cbopkn 1 BkNtoueHnsa npubopa ybeanteck, YTO NOKa3aHUSA YacoB KOPPEKTHbI. VIHbopMaLmsa o ToM, Kak
CKOPPEKTMPOBATbL NoKasaHus YacoB, HaxoauTcs B PI1.
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4 Mepbl 6e30nacHoOCTH

Mo cnocoby 3awmTbl OT NOpaXXeHUs NEKTPUYECKUM TOKOM KoHTpornep MJIK160-24. X (M02) cooTBeTCcTBYET
knaccy lll, a TJIK160-220. X (M02) cootBetcTtByeTr knaccy |l no NOCT 12.2.007.0-75. lpn pabote c
koHTponnepom [1J1K160-24. X (M02) cornacHo TOCT P 51841 cneayeT Mchnonb3oBaTb TONbKO WCTOYHUK
NMUTaHNSA CO CBEPXHU3KMM Be30nacHbIM HaNPSXXEHNEM.

Bo Bpemsi akcnnyatauuMm U TeXHUMYECKOro obcnyxuBaHus npubopa cnegyet cobniogate TpeboBaHus
FOCT 12.3.019-80, «[lpaBun akcnnyaTauMm 3MekTpoyCcTaHOBOK noTtpebutenern» n «lpaBun oxpaHbl Tpyga
npu aKcnyaTaumm 3NeKTPoyCTaHOBOK NOTpeduTeneny.

OTKpbITbIE KOHTAKThI KNeMM npubopa BO BPeMsi IKCMilyaTaumMmn HaxogsaTcs Nnog HanpshkeHMeM BeSIMYMHON [0
250 B. Jliobble nogknioyeHust k npubopy M paboTbl MO €ero TeXHUYECKOMY OGCMyXMBaHUIO criedyet
MPOV3BOANUTb TOMbKO MPW OTKIIOYEHHOM MUTaHWUKU KOHTpOIfepa U MOAKMIYEHHBIX K HEMY MUCMONHUTENbHbIX
MeXaHU3MOB.

He ponyckaeTtcsa nonajaHve BrarM Ha KOHTaKTbl BbIXOAHbIX COEOVHWUTENEN W BHYTPEHHWE 3MEeMEHTbI
KOHTponsepa. 3anpeLleHo Mcrosib3oBaTh NPMOOpP MpU HanuyMum B aTMocdepe KWUCHOT, LerioYeid, Macen u
WHbIX arpeccuBHbLIX BELLECTB.

B cnyyae npumeHeHust npubopa Ha obbekTax, NOAKOHTPONbHbLIX PeaepanbHONM Cnyx0e No 3KONOrMYeCcKoMmy,
TEXHONMorm4eckomy u atomHomy Hapgsopy (PCIOTAH), obbektax opraHoB ©€30MacHOCTM U OXpaHbl
npaBonopsaka UM UHbIX obbekTax, NMoTeHuuanbHO MPEeACTaBNsIOWMX ONACHOCTb ANS KU3HWU U 300POBbS
oKpy>atLLmx, Tpebyerca obasaTenbHada 3awmta naponem MJK.

TpeboBaHusa k napornto:

* ANWHa Naponsi OMKHa COCTaBNATb He MeHee 8 CMMBOMOB U He 6onee 32 CMMBOSIOB;

* Napornb JOIMKEH codepxaTb OykBbl MaTUHCKOro andasuTta u undpsl.
Maponb pekomeHayeTcss MeHsITb He pexe 1 pasa B 3 Mecsaua. He ponyckaeTtcsa nogkntoyatb npubop K
nokaneHon cetn Ethernet ¢ Bbixogom B ceTb Internet 6e3 obecneyeHns HageXHbIX CPEACTB MEXCETEBOIO

3KpaHupoBaHus. duU3nYeckMin 4oCTyn K NpuMbopy AOMmkeH ObiTb paspelleH TONbKO KBanvguuMpoBaHHOMY
obcnyxuBatoLemMy nepcoHarny.
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5 MoHTax

5.1 YcTaHOBKa KOHTponnepa

Bo Bpemsi MOHTaxa nmpubopa criegyeT yunTbiBaTb Mepbl 6e3onacHocTn 13 pasgena 4. [ns obecneyeHus
anekTpo6e3onacHoCTU Npu MoHTaxe Npubopa crieqyeT pyKOBOACTBOBATLCS Noapasaenom 2.2.

Mepen MoHTaxoM npuGopa creayeT MOATOTOBUTb MeCTO B LuKady anekTpoobopynoBaHus. KoHCTpyKuMs
Wkadha AoMmKHa 3almLLaTh Npubop OT NnonagaHus B Hero Braru, rpsiav U MOCTOPOHHMX NPeaMETOB.

KoHTponnep 3akpennsetcd Ha DIN-penky nnm BHyTPEHHIOK CTeHy Lkada 3aLlenkamm BHUS.

5.2 YctaHoBka Ha DIN-penke

Onsa ycraHoBkn npubopa Ha DIN-penke cneayert:
1. MoarotoBuTb Ha DIN-perike MecTo s yCTaHOBKM Npubopa B COOTBETCTBUU C pa3Mepamum.

2. YctaHoBuTb Npubop Ha DIN-peliky B COOTBETCTBMM C PUCYHKOM MO CTpernke 1 u ¢ ycunmem npuxarb ero
K DIN-peiike B HanpaBneHun CTpenkn 2 0o doukcaumm 3aLlenku.

PucyHok 5.1 — MoHTax npubopa Ha DIN-peiky

Ons nemoHTaxa npubopa ¢ DIN-peiku cneayert:
1. B NpoyLUnHY 3alLLenkn BCTaBUTb OCTPUE OTBEPTKMN.
2. 3awenky omxaTtb no cTpenke 1, nocne 4yero koHTponnep oteectn ot DIN-peiku no ctpenke 2.

-

3. O6e 3alllenku crieayeT oTKaTb OAHOBPEMEHHO.

0f O

0f O

N
= -

PucyHok 5.2 — [lemoHTax npubopa c DIN-peiiku
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5.3 YctaHOBKa Ha CTeHy

[nsa yctaHoBku npubopa Ha CTeHy crneayeT:
1. MNoaroToBUTbL MECTO Ha CTEHE ANIA YCTaHOBKM Npnbopa B COOTBETCTBUM C pa3Mepamu;
2. YcTaHoBUTb NpUBop Ha CTEHE 1 3akpenuTb ABYMS BUHTaMm M3 (He BXoAsT B KOMMNNEKT nocTtasku). Ans
KpenneHns Mcnomnb3yTcs NPOYLLUMHBLI Y OCHOBAaHUS KOpryca KOHTpornepa.

Bo BpeMA MOHTaxa crnefyeT OCTaBUTb 3a30pPbl MeXOy CTEHKaMN 1 KOPNyCoM an60pa He meHee 30 MMm.
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PucyHok 5.3 — PaccTosiHMe foO CTEHOK Kopnyca npMbopa Bo BpeMsA MOHTaxa Ans obecnevyeHus
BEHTUNALUUN
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6 MogkntoyeHne

6 MNMopknroyeHune

6.1 PexomeHaaunn no nogKkno4vYeHUro

Onsa obecnevyeHnss HaOEXHOCTU SMEKTPUYECKUX COEOMHEHWMI PEKOMEHAYETCA WCMNONb30BaTb MeHble
MHOTOXWIbHblE Kabenu, KOHUbI KOTOpbIX Nepes NOAKMYEHNEM cregyeT TWaTeNbHO 3a4UMCTUTb, 3anyauTb
Unu ncnone3oBaTb KabenbHble HakoHeYHUKU. XKunbl kabenen cnegyeT 3a4UCTUTL Tak, YTOObl UX OrONEHHbIe
KOHLIbI Mocne nofknoveHnsa Kk npubopy He BbICTynanu 3a npegensl knemmHuka. CedeHue xun kabenewn
[OOIMKHO ObITb He Gonee 1 Mm2,

O6wwne TpeboBaHUSA K NIMHUSAM COEQUHEHWIA:

¢ BO BpeMA NMpoKInagku kabenen crniegyet BblAENUTb JNTMHUN CBA3U, COeNHAOLLNE I'Ipl/l60p C AaT4yuKkom, B
CaMOCTOATENbHYIO Tpaccy (VIJ'IVI HECKOJ1bKO Tpacc), pacnonaraa ee (VIJ']I/I VIX) OTAENIbHO OT CUJTOBbIX
kabenen, a Takke oT kabenewn, Co34aloLLNX BbICOKOYACTOTHbIE U MMMNYIbCHbIE MOMEXMU;

* ANS 3aWmTbl BXOAOB npubopa OT BNNSHUSA NPOMbILLIIEHHbLIX 3NEKTPOMarHUTHbLIX MOMEX FIMHUK CBS3N
npmbopa ¢ JatyrMkom crnegyeT aKkpaHMpoBaTh. B kadecTBe akpaHOB MOTyT ObITb MCNOMb30BaHbI Kak
cneumarnbHble Kabenu ¢ SKPaHNPYIOLLMMK OMEeTKaMK, TaK 1 3a3eMneHHbIe CTanbHble TpyObI
nogxogsLuero Agnamerpa. OkpaHbl kabener ¢ 3KpaHUPYHOLLUMMU ONfeTKamy CrneqyeTt NOAKMIoUNTb K
KOHTaKTy (pyHKLMOHanNbHOro 3asemneHud (FE) B wurte ynpasneHus;

* MnbTPLI CETEBBLIX MOMEX CNEeAyeT YCTaHaBNMBATL B NMNHUSIX NUTaHMS NpMbopa;

* MckporacsiLme unsTpbl criegyeT ycTaHaBnMBaTh B JIMHUAX KOMMYTaUUmM CUITOBOrO 060pyL0BaHUS.
Mpn MoOHTaxe cuctembl, B KOTOopon paboTaeT npubop, crnegyer y4uuTbiBaTb MpaBuia OpraHv3aumm
3hPEKTUBHOIO 3a3EMIIEHMS:

* BCe 3asemMndiowine nMHnun crnegyet npoknaabiBaTb NO CXxemMme «3Be3aa» C obecneveHnem xopotulero
KOHTaKTa C 3a3eMJ1AeMbIM 3JIEMEHTOM;

* BCe 3a3eMnNsAoLLne Leny AomMKHbI ObiTb BbINOMHEHDI npoeBogamu HanbOornbLIEro ceveHus;

* 3anpeLuaercs obbeanHATL Knemmy npmbopa ¢ mapkupoBkor «O6Lwasa» 1 3azemMnsoLme IMHNUK.

6.2 MopknoyeHne NUTaHnA

Mpubop cneagyet nuTatb OT pacnpeneneHHon nNuTatoLen CeTn, He CBA3aHHON HEMOCPEACTBEHHO C MMTaHMEM
MOLLIHOTO cunoBoro obopygoBaHuss. Bo BHewHen uUenu pekoMeHAyeTCs YCTaHOBUTb BbIKIOYaTenb,
obecneyvBaloWwuii oTKMOYeHWe npubopa oT cetn. CrnedyeT MCMONb30BaTb aBTOMaTUYECKUA BbIKNoYaTensb,
paccuMTaHHbIN Ha ToK 1 A, xapakTepucTuka B. He cneayet ocylecTBnsTe NMTaHne Kaknx-nmbo yCTponcTs oT
CeTeBbIX KOHTAKTOB KOHTpONnepa.

Cxema NogkroYeHns nutaHus npubopa npeacrasrieHa Ha pucyHke 6.1:
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6 MogkntoyeHne
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PucyHok 6.1 — CxemMa pacnornoXeHus U Ha3Ha4yeHue KneMm Ha npubope

6.3 NMopgkniovyeHne BXOA40OB U BbIXO40B

MoakroyeHne WCTOYHWKOB CUrHanoB K AMCKPETHbIM BXodaM, a Takke MOAKMYEHWe WCMONTHUTENbHBIX
MEXaHU3MOB K AWUCKPETHLIM BbIXOA4aM OCYLUECTBMSAOTCS B COOTBETCTBUM CO CXEMaMW, NMPUBEOEHHbIMM Ha
PUCYHKaX HIKe.
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6 MogkntoyeHne

M

(2)

|

PucyHok 6.3 — NoaknioueHue K AUCKpeTHbIM Bxogam aatuukoB (F1-Fn), umerowmnx Ha Bbixoae
TPaH3UCTOPHLIN KNtoY n-p-n-tuna (1) u p-n-p-Tnna (2)

[i]
O

NMPUMEYAHUE
Ecnu nutaHue Ha Bxoae koHTpornnepa MJIK160-24(M02) coctaensieT meHee 15 B, onsi nuTaHus cxem
BXOJOB CrielyeT UCMNOrb30BaTbh HE BCTPOEHHbIN UCTOYHMK MUTAHWUSA, @ BHELLIHWI C HaNpsXeHneM

He Huxe 15 B.

NPEAYNPEXOEHUE
CymmapHbIVi TOK NOTpebneHns Bcex BHELLHUX AATYMKOB 1 BCEX NMOAKIIOYEHHbIX ANCKPETHBIX BXOAOB
(7 MA Ha Bx0f) He gomkeH 6biTb 6onee 630 MA anga BaprnaHTa ncnonHeHunsa koHtTponnepa MJIK160-24.
X(MO02) n He pormxeH 6bITb Bonee 400 MA ans koHTponnepa MJK160-220.X(M02). Ecnu notpebneHune
AaTYMKOB ¥ BXOAOB NpeBbILLAET YKazaHHOe, TO AN NUTaHWA AaT4YMKOB CriedyeT UCnonb3oBaTh
BHELLUHWI BNoK NUTaHWsa TpebyeMon MOLLHOCTH.
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PucyHok 6.4 — BoixogHble anemMeHTbI Tuna P npubopa ¢ BHELWHUMM LiensiMU 3alUThbl MPU aKTUBHOMW
Harpy3ke, RH — nonb3oBaTenbcKas Harpy3ska (ABuratenb, HarpeBaTerib, KOHTaKTOPp U T. A.)
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6 MogkntoyeHne
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PucyHok 6.5 — MogkntoveHne Lenen 3almnTbl NPU peakTUBHOM Harpyske

Ynpaenexue BbiXogamu

PenenHble BbIXodbl HE MMEKOT BHYTPEHHEN 3alunTbl OT neperpysku. 1o aTon npuynHe crnegyet UCnornb3oBaTb
3MeMeHTbI 3aWUThl, MOKa3aHHbIe Ha PUCYHKeE 6.6.
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PucyHok 6.6 — MNoaknioyeHe aHanoroBbIX BbIXOA0B TUNA «Y», «Ax» (1) n «U» (2)
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PucyHok 6.7 — NoakntroyeHne aHanoroBbIX BXOA0B



6 MogkntoyeHne

Ons WHAYKTMBHbIX Harpy3ok, Hanpumep, Ans paboTbl C KOHTAKTOpaMuM MW MarHWTHbIMW  KhanaHamu,
ynpaBnseMbIMU NOCTOSIHHBIM HanpsKeHUEM, criedyeT Bcerga Mcrnonb3oBaTh Ge3blHEPLMOHHbIE AMOAbI. OTH
Ovofbl YacTo YCTaHaBNMBAOTCSA B yNpaBnsieMble yCTPOWCTBa 3apaHee. Ecnv anogpl He yCTaHOBMEHDI, TO KX
HeobX0aMMO CMOHTMPOBATb.

Ecnn MHOyKTUBHbIE Harpysku BKIOYAKOTCA pereiHbIMU BbiXodamy C NMepeMeHHbIM HanpsikeHueM, crieqyet
npegycmoTpeTb RC-LEMNoYKy, CHKAIOLWYH MUKOBOE HanpsiKeHue Mpu BKIIOYEHMWU Harpysku u, Gnarogaps
3TOMY, 3aLLMLLAIOLLYI0 KOHTAKTbI perie OT NoBPeXaeHWUIi NpM UCKPOBOM paspsae.

6.4 NoakntoyeHue yctpouncts K MNJ1K160(M02)

B Tabnuue 6.1 nepevncrneHbl yCTpOVICTBa, KOTOPbl€ MOXHO MNOAKIMIOYUTb K KOHTPOJIJIEPY, a TakKkKe crnocooObl
NOAKITH4YEHNUA.

Tabnuua 6.1 — CnocoObl nogknoYeHus

Moakntoyaemoe -
YCTPOHCTBO MopT MNJIK160 Ka6enb Homep pucyHka KommeHTapum
Mogaynu Beoga/ 2_? sgygqeme
sbiBoAa Mx110, NPOV3BOANTL MPU
naHenu uHankauuw, OTKMIOYEHHOM
Takke nobdoe
’ - Butas napa - HanpsxeHnn
noAAepXuBaroLLee RS-485 ° nMTgqu BCEX
RS-485 ycTponcTs cetn RS-
1 NPOTOKOIbI U3 485*. Cobnionarh
Tabnuubl 2.2 MONSPHOCTb
MaHenM MHANKaLY RS-232 Debug KC16 PucyHok 6.9 MoakntoveHne
1M320, CM270, cheayer
Cr3XX, Takxe KC16 unm KC17 MNpOoV3BOAUTL MpK
ntoboe ycTpoicTBo, B 3aBUCUMMOCTM OT PU1CYHOK 6.9 1 OTKMNIQHEHHOM
noaaepusaroLLee RS-232 BMJA pa3bema Ha ovhok 6.10 HanpsxeHnn
RS-232 u npUcoeanHAEMOoM pncy : nuTaHus npubopa
MPOTOKONbI 13 ycTponctee W MOAKITIYAEMOrO
Tabnuubl 2.2 ycTpoiicTea*
MK, cBsaA3b co
SCADA-cuctemon,
moaynu Beoaa/ Ethernet Ethe(r:nTtSUTP PrcyHok 6.11 -
BbIBoga Mx210, a
OwenCloud
Kabenb KC14
MK, yctraHoBKa _ nogkro4aerca
cBsav 6 CODESYS Debug RS-232 KC14 PucyHok 6.8 K 0BECTOYEHHBIM
npubopy un MNK**
Bo Bpewms
NOAKIIOYEHMS
MoZema K nopTy
Mopem NMMO1, AC3- Debug RS-232 Ha
M v gpyrve Debug RS-232 KC17 PuncyHok 6.10 kabene KC17
yCTponcTBa cnegyert
YCTaHOBUTb
nepeknyaTens B
nonoxeHue «OFF»
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6 MogkntoyeHne

MpogomkeHue Tabnuubl 6.1

csisn ¢ CODESYS

Moakntoyaemoe -
yCTPOWMCTBO MopT MJIK160 Kabenb Homep pucyHka KommeHTapun
Cnepyer
nogkntoyaTb cnycTs
MK, yctaHoBKa USB Device USB B — USB A _ 3-5 cekyHp nocne

noga4nu
HanpsKeHNs
nuTaHus Ha Nnpmubop

N3 3TNX yCTpOﬁCTB.

noaknoyeHnst kabens:

* kabenb nogknoYaeTcs k Npubopy ¢ MOMOLLbI0 pa3beMa Ha NnepeaHern NaHenwu;
* Apyrom koHew, kabensa nogknodaetca k COM-nopTy komnbtoTepa. [NpegsaputensHO ANS BblpaBHUBaAHUSA
3NEKTPUYECKNX MOTEHLMAN0B NpMbopa 1 KoMNbOTEPa CneayeT KOCHYThCS METanIMYeCcKomn YacTbio

pasbema kabensa metannuyeckoro kopnyca COM-nopTta KomnbeloTepa.
HeBbinonHeHue aTUX Tpe6oBaHMI MOXeT NPUBECTU K NOBPEXAEHUIO NOPTOB YCTPONCTB!

* Ecnu gaHHoe ycrnosune He MOXeT ObITb BLINOMHEHO, TO cnegyet OTKNK4YNTb NUTaHNE XOoTA Obl 0gHOrO

** Ecnu oTKNoveHne nutanust npubopa m MK HeBO3MOXHO, TO pEKOMEHOYETCS CNeAyLLNiA NOpAaoK

CxeMbl nogkntovaeMbix kabenen npencraBlieHbl HAa PUCYHKaX HMXe.

8P8C
(RJ45)

o ~NOoO O B~ W

PucyHok 6.8 — Cxema kabensa nporpammupoBaHusi KC14, Bxogsiluero B KOMNAEKT NOCTaBKU

NMPUMEYAHUE
1. [lns NOAKIMIOYEHMS MOXHO MCNONb30BaTh rotoBbI kabene KC16 (npuobpeTaerca oTaensHO).
2. Kabenb nporpammupoBanuns KC14 13 komnnekTa NnocTaBku NpeaHa3HavyeH Ans NogKnioyYeHns K
MK 1 He moxeT BbITb UCNONbL30BaH AN nogkntoyeHns k nopty Debug RS-232 gpyrux

ycTpounctB. Ha nopt RS-232 310 npaBuno He pacnpocTpaHsieTcd, 1 apyrue yCcTporucTaea
cnepyet NoAkNYaTh K HemMy ¢ nomMoLLbio kabens KC17 (npuobpeTtaeTcs OTAENBLHO).

8P8C
(RJ45)

o ~N o w
N W o wo

DBIF
54321

9876

PucyHok 6.9 — Cxema kabens KC16

8P8C
(RJ45)
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PucyHok 6.10 — Cxema ka6ens KC17 «MJNIK-Moagem»
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6 MogkntoyeHne

8P8C 1 3 8P8C
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PucyHok 6.11 — PasBogka kabens ana coeguHeHusi npubopa ¢ komnboTepom no cetu Ethernet
Hanpsimyro

Mpymep KOMMNIEKCHOW apXMUTEKTypbl CUCTeMbl YyrnpaeneHus ¢ npumeHeHuwem [1JIK160 npuBegeH Ha
pucyHke 6.12.
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PucyHok 6.12 — Npumep KOMNNEKCHON apXUTEeKTYypPbl CUCTEMbI yNpaBreHUs
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7 JkennyaTtaums

7 dkcnnyatauus

7.1 Acnonb3oBaHUue No Ha3Ha4YeHUro

Mepea wcnonb3oBaHveM npuGop crnedyer 3anporpaMMmpoBaTb, TO e€CTb CO34aTb MOMb30BaTENbCKYHO
nporpammy. lMocrne cosgaHus MONb30BaTENbCKY MPOrpaMMy MOXHO COXPaHWTb B 3HEProHe3aBUCUMMOM
Flash-namsiTu npubopa 1 3anyckaTbCsi Ha BbINOMTHEHWE MOCTe BKITIOYEHUS NMUTAHNSA UIW Nepesarpysku.

Mpubop nporpammupyetca ¢ nomoLbio CODESYS 2.3. C noMOLLbio 04HOM0 13 MHTepdENCoB KOHTponnepa:
Debug RS-232, USB-Device unu Ethernet.

Mpnbop nopgkniovaetca k MK yepes uHtepdenc Debug RS-232 ¢ nomouysio kabens nporpammumpoBaHus
KC14. Kabenb Bkntovaercs B rHe3fno (Debug RS-232) Ha nuueson naHenu npubopa. OTBeTHas YacTb kabens
nogkntoyaetca Kk COM-noprty lK.

Mpnbop noakntovaetca kK K 4vepe3s nopt USB-Device ctaHgapTHbiM kabenem Ttuna USB A-USB B
(B KOMMNNEKT NOCTABKN HE BXOAMT).

7.2 Bpemsa peakuuu BxoaoB/BbIXoaoB

Bpemsi peakuum 3aBUCUT OT TUMOB MNPUMEHSIEMbIX BXOAOB/BbIXOAOB. AHANUTMYECKOE BbIPAXEHWE AN
onpeaeneHus BpemMeHn nonHoro otknuka npudopa (Torkn):

Torkn = Tex + 2Tuukna + Teuix,

rae Tex — BpemMs peakumn Bxofa Ha U3MeHeHune huamdeckoro curHana (Bknwodas dunstpauumio). o
YMOMNUYaHuo 3HadveHuns ansa obblyHbix BxogoB — 1,0 mc, ana 6eictpogencTteyowmx sxogos — 0,001 mc (B
Tabnuue 3.2 gaHHbIN napameTp HasbiBaeTcs « MUHUManbHasi 4UTENBbHOCTb UMMNYIbCA, BOCNPUHMMAEMOrO
ONCKPETHBIM BXOOOMD);

Tumna — Bpemsa uukna MK, YcrtaHoBneHHoe 3HaveHwe no ymondaHuwo — 1 mMc (ctabunusmpoBaHHoE).
HactpauBaetca B okHe «KoHdwmrypaums MNIK (PLC Configuration)» CODESYS. AnutenbHOCTb LMKIia MOXHO
y3HaTb, MOAKIOYMB MOZYMb CTAaTUCTMKM, — OH Nogpo6Ho onucaH B PrT;

Tewx — 3a0€pXKKa Ha cpabaTtbiBaHMe Bbixoda. 3Ha4YeHus ans penerHbiX BbixogoB — 50 Mc, Ans 0OblYHbIX
TPaH3UCTOPHbBIX BbIXOAOB — 5 MC, A 6bICTPOAENCTBYIOLLMX TPAH3UCTOPHbIX Bbixogos — 0,02 Mc.

I'Ipwmep pacyeTa BpeMeHU MOJIHOINo OTKIMMKa KOHTpOoJiepa AnAa pa3HbiX BapMaHTOB UCMNONb30BaHNA BXOO0B
M BbIXOOO0B.

Mpumep

HanGonee mMeaneHHbI OTKIMK MOXHO pearnv3oBaTb MpW WCMONb30BaHUM OObIYHBIX BXOAOB, perenHbIX
BbIXOZOB W YCTAHOBINIEHHOM (PMKCMPOBaHHOM 3Ha4yeHUn (Mo yMonvaHuto) Bpemerm uukna MK:

TOTK.I1 = TBX + 2TuV|Kna + TBbIX =1+ 2-1+50=53 mc.

7.3 NMpoGHbIN NycK

Ecnu npubop Haxoguncs anuTtenbHoe BpeMsi Npu TemrepaTtype Hke paboueit, To nepen BKIOYEHUEM U
Hayanom paboT ¢ NpMbopoM HeoBXxOaNMO BblAEPXKATb €0 B MOMELLEHUN C TEMMNEPATYPON, COOTBETCTBYHOLLEN
paboyemy ananasoHy, B TedeHne 30 MuH.

Mepen nogayen nuTaHus Ha Npubop criedyeT NPOBEPUTb MPAaBUMBHOCTL MOAKIIOYEHNS HAMNPSHKEHUS U ero
YPOBEHb.
[na moaenen ¢ nUTaHMeM NepemMeHHbIM TOKOM:

* ecnun HanpsbkeHue Hke 90 B, To koHTponnep pabotaTtb He ByaeT (TOYHbINM MOPOr OTKNIOYEHUS
He pernameHTupyeTcs);

* ecnu HanpshkeHne bonee 264 B, To BO3MOXeH Bbixof npubopa 13 ctpos.
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7 JkennyaTtaums

[ns mogenewn ¢ nMTaHMem OT UCTOYHMKA MOCTOSAHHOIO Hanpsa>XXeHna:

* ecnu HanpshkeHue Hxke 9 B, To paboTa kKoHTponnepa He rapaHTUpyeTcs (KOHTponnep npekpawlaer
PYHKUMOHMPOBATb, O4HAKO U3 CTPOS HE BbIXOOUT);

* €CNnn HanpAXXeHnA NMTaHnaA Bbllle YPOBHA 30 B, T0 BO3MOXEH BbIX0[, an6opa N3 CTpoA.

Bo Bpems nogaum Ha Nnpubop HanpsKeHUs NUTaHWst AOMYCTMMOrO AManasoHa Ha NIMLEBOW CTOPOHE Kopnyca
Ha4MHaeT CBETUTbCS 3eneHbiM cBeToM uHaukatop «MUTAHUME». Ecnn HanpsbkeHue nuTaHus Huke
JOMycTMMOro, MHAMKATOP CBETUTLCA He ByaerT.

[Nocne BKNOYEHNSA NUTaHKSA KOHTpONep 3arpy3nTtcd n KpatkoBpemMeHHO BKIto4YaTcA 3ByKOBOVI curHanm3aTtop un
BCE 9fnemMeHTbl WHaukaumn. Ecnn B KOHTpoOmnnep 3arpyxeHa nornb3oBaTesibCkada nporpamMma  wu
TpeXI'IO3I/|LJ,I/|OHHbII7I nepexkn4yarernb YyCTaHOBIEH B MNOJIOXEHUN ((CTapT», TO Nornb3oBaTefibCkada nporpamMmmMa
Cpasdy Ha4MHaeT UCNOJTHATbLCA.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

Bo Bpemsi BbiNosniHeHUst paboT MO TeXHUYECKOMY OGCIYXKMBaHUIO KOHTpoOsfepa crefdyeT cobniogate Mepbl
GesonacHocTu 13 pasgena 4.

TexXHN4YecKkMin OCMOTP KOHTponfepa NPOBOAMTCH OOCNY)KMBAMOLWMM MEPCOHArioM He peXe OfHOro pasa B
6 MecaueB 1 BKITOYAET B cebs1 BbINOTHEHME CreAYOLLMX Onepaumii;

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

* NpoBepkKa 3apsiga 6atapen no nHamkatopy «bart.» (korga npubop HaxoguTcs B paboyem pexume);

* NpoBepKa KavecTBa NoagKnto4eHna BHELLHNX cBsa3en.

06Hapy>KeHHble BO BpeMA OCMOTpa HefoCTaTKM cnegyetr HemMeaneHHO YCTPaHUTb.

9 MapkupoBka

Ha kopnyc npnbopa HaHeCeHb!:
* HaMMeHoBaHue nNpmnbopa;
* cTeneHb 3awwmTbl kopnyca no NOCT 14254-2015;
* HanNpshKeHWe 1 YyacToTa NUTaHus;
* noTpebrsemas MOLLHOCTb;
* KNacc 3aWwuTbl OT NopaxeHust anekTpmnyeckum TokoM no NOCT 12.2.007.0-75;
* 3HaK cooTBeTCcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-n3roToBUTENb;
* KIacc TOYHOCTY;
* 3Hak CW;

* 3aBOACKOV HoMep npubopa U1 rog Boinycka.

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

* 3aBOACKOV HoMep npubopa U1 rog Boinycka.

10 YnakoBka

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

YnakoBka npubopa npu nepecobinike noyton nponssoautca no FOCT 9181-74.
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11 TpaHcnopTnpoBaHne U XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

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

TpaHcnopTMpoBaHne npuvbopoB B yMNakoBke MNpPeanpusaTUA-M3roTOBUTENs AOSMKHO COOTBETCTBOBATb
crnegyloLwmM YCroBUSAM:

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

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

» aTmochepHoe gaeneHune He meHee 80 kla (akBuBaneHTHo BbicoTe 3000 M Hag ypoBHEM MOpS)

Mpnbop cnepyet nepeBo3NTb B TPAHCMOPTHOW Tape MOLITYYHO UMM B KOHTeWHepax ¢ cobniogeHuem mep
3almMTbI OT Y4apoB 1 Bubpauui.

YcnoBusi xpaHeHWs1 B Tape Ha CKraae M3roToBuTens 1 noTpebutens 4ormkHbl COOTBETCTBOBATL YCNoBusM 1 no
[OCT 15150-69. B Bo3ayxe He AOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NPUMECHU.

MpuGop crneayeT XpaHUTb Ha CTeNnaxax.

12 KoMmnnekTHOCTb

HanmeHoBaHue KonuyectBo
Kontponnep MJIK160(M02) (ucnonHeHwne B 1w
COOTBETCTBUM C 3aKa30M)
Kabenb KC14 1w
Barmyuwka Ethernet 3 wr.
MacnopT 1 rapaHTUNHbLIN TanoH 1 3Ka.
PykoBoacTBo no akcnnyarauum 1 k3.

NMPUMEYAHUE
MsrotoButenb ocTaBnseT 3a cobor NpaBo BHECEHUS AOMOSIHEHN B KOMMIIEKTHOCTb Npubopa 6e3
yBE€OOMMEHUS UMK COrNacoBaHNA ¢ Nofib3oBaTenem.

13 MNapaHTUNHbIE 00A3aTeNnbLCTBA

MarotoBuTeNb rapaHTUpyeT cooTBeTCTBMe npubopa TpeGoBaHuamM TY npu cobniogeHny  ycroBuid
3KCMnyaTauum, TPaHCNoOPTUPOBaHMUS, XpaHEHUS 1 MOHTaxXa.

[apaHTWIHBIN CPOK aKCNnyaTauumn — 24 mecsila co gHS NPogaxu.

B cnyyae Bbixoga npubopa M3 CTPOA B TEYEHME TrapaHTUMMHOIO CpoKa npu CobGnoaeHUUM  YCroBUiA
aKcnnyaTaumu, TPaHCMOPTUPOBAHUA, XPaHEeHWs W  MOHTaxa npeanpuaTue-usrotoeuTens 006sa3yeTcd
OCYLLECTBUTb €ro 6ecnnaTtHbiii PEMOHT UIN 3aMEHY.

Mopsigok nepegayn npubopa B pEMOHT COAEPXKUTCS B NAcropTe U B rapaHTUAHOM TarnoHe.
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