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Mpeaynpexparowme coodLeHNsA
B OaHHOM PYKOBOACTBE NPUMEHAKOTCA cnenyroLwine npeaynpexneHua:

ﬁ OMACHOCTb
KntoueBoe cnoso OMNACHOCTb coobLuaeT 0 HenocpeACTBEHHOW yrpo3e onacHOM CUTyaLuu,

KOTOpasi IPUBEAET K CMEPTU UM CEPLE3HOI TPaBMe, ECIM €€ He NPeaoTBpaThTb.

BHMMAHUE
4 : \ | Kntouesoe cnoso BHYUMAHWE coobLiaeTt 0 noTeHuuManbHO onacHoM cuTyaumum, Kotopasi MOXeT
NPMBECTM K HEOONbLUMM TpaBmMam.

CD NPEAYNPEXOEHUE

KntoueBoe cnoso MNMPEOYMNPEXOEHWE cooblwaeT o noTeHuManbHO onacHoOM cuTyauum, Kotopast
MOXET NPUBECTU K NOBPEXAEHMIO MMYLLECTBA.

NMPUMEYAHUE
Iil Kniouesoe cnoso NPUMEYAHUE obpallaet BHMMaHue Ha nonesHble COBETHI Y peKOMeHZauuu,

a Tarke nHdopmaumio Anga acdeKkTMBHoOM 1 6ezaBapuiiHon paboTbl 06opynoBaHKS.

OrpaHquHMe OTBeTCTBEHHOCTU

Hu npn kakux obcrostensctBax OO0 «BO OBEH» u ero koHTpareHTbl He OyayT HECTU Hpuanyeckyto
OTBETCTBEHHOCTb M He ByayT nNpu3HaBaTh 3a cobon kakme-nnbo obs3aTtenbCcTBa B CBA3N C NoObIM yuepoom,
BO3HMKLWIMM B pe3ynbrate YCTaHOBKM WM UCMOMb30BaHUA npubopa C HapylweHuem OeNCcTBYHOLEN
HOPMaTUBHO-TEXHUYECKOW AOKYMEHTALUN.




Mepbl 6ezonacHocTH

Mo cnocoby 3alnTbl OT MOpaXeHUs 3NEKTPUYECKUM TOKOM npubop cootBeTcTByeT knaccy Il no ACTY EN
61140.

Bo Bpemsa akcnnyaTaumm u TexHudeckoro obcnyxmeaHus npubopa Heobxoaumo cobniopgate TpeboBaHuA
cnegyloLwmx HOpMaTUBHbBIX OKYMEHTOB: «[1paBuna TEXHIYHOT eKcnryaTtauil eneKTpoyCcTaHOBOK CMoXUBadiB» U
«[lMpaBuna ynawTyBaHHS €NeKTPOyCTaHOBOKY.

BHUMAHUE
& OTKpbITblE KOHTAKTLI KNEMM Npubopa Bo BpeMs 3KCMnyaTaumm HaXoaaTCs NO4 HanpskeHNnem
BenudnHom go 250 B.
JTiobble nogkrtoveHns K Npnbdopy 1 paboTbl MO ero TeEXHUYECKOMy OBCINyXMBaHUIO crieayeT
NPON3BOANTL TOMBKO NPU OTKNKOYEHHOM NUTaHUKN KOHTPOMsepa U NOAKIMHOYEHHbIX K HEMY
MUCMOMNHUTENbHbIX MEXaHNU3MOB.

(D NPEAYNPEXOEHUE

He nonyckaetcs nonagaHve Braryt Ha KOHTaKTbl BbIXOAHbLIX COEAVHUTENENR 1 BHYTPEHHUE 3rIeMeHTbI
KOHTponnepa.

(D NPEAYNPEXOEHUE

Mpnbop 3anpelLLeHo UCNonb30BaTb NPU HAaNUYMK B aTMocdepe KUCHOT, LLernoYen, Macern U UHbIX
arpeccuBHbIX BELLECTB.

B cnyyae npumeHeHusi npubopa Ha obbekTax opraHoB 6e30MacHOCTM M OXpaHbl NpaBonopsidka UM UHbIX
06'beKTaX, noTeHumanbHO NpeacTaBnALLMX ONACHOCTb ANA XXU3HU N 300P0BbA OKPYXKatoLWmnX, NOAKNKYeHne
K KOHTponnepy TpebyeTcs 3alMTUTL C MOMOLLbIO Naponsi.
TpeboBaHus k naponto:

* AnNWHa naponsi 4OSMKHa COCTaBMATb He MeHee 8 CMMBOMOB U He Bonee 32 CMMBOIOB;

* naponb OOoMmKeH coaepkatb OyKkBbl NaTUHCKOro andasuTta n undpsl.

Maponb pekomeHayeTcst MEHSATL He pexe 1 pasa B 3 Mecsua.

He ponyckaetcs nogkntovaTte npnbop Kk nokanbHowm cetn Ethernet ¢ Boixogom B NHTepHeT 6e3 obecneveHns
HaJEXHbIX CPEACTB MEXCETEBOIO 3KPaHNPOBaHMUS.

NPEQYNPEXOEHUE
@ dusunyecknit 4OCTYN K Npubopy A0mKeH 6bITb paspeLleH TONbKO KBanuumpoBaHHOMY
obcnyxuBaroLeMy nepcoHany.



BBeageHue

HacTtosiliee pykoBoACTBO NO 9Kcnnyatauum npegHa3HayeHo Ans O3HaKOMMeHust oBcnyxuBaroLero
nepcoHana ¢ YCTPOWCTBOM, KOHCTPYKUMEW, paboTol KN TexHMYeckuM obCnyxuBaHMEM KOHTponsepa
nporpammupyemoro normdeckoro [MJ1IK200 (B ganbHenwem Mo TEKCTY WMEHyemoro «npubop» wnm
KKOHTpONnep»).

BHAMAHUE

A MoaxntoyeHue, perynmpoBKa 1 TexHu4eckoe 06CnyXMBaHMe KOHTporepa AoMKHbI NPON3BOAMTLCS
TOMNbKO KBanNUMUMPOBaHHBLIMU CrieuanucTaMu, U3yuYmBLLMMM HACTosILLEE PYKOBOACTBO MO
aKcnnyarauum.

KoHTponnep 1M3rotaBnmMBaeTCs B HECKOSTbKNX Mogudukaumsax. Pasnuumna mexgy Mmoandukaunamm ykasaHol B
YCINOBHOM 0003Ha4YeHUu:

OBEH MNK200-XX-CS

Moandumkauma npubopa
KonuyecTBO U TUNBbI BXOAOB U BbIXOAOB
01: 8 ObICTPbIX AMCKPETHLIX BXOAOB
14 OUCKPETHbIX BbIXOAOB TUNa pene
02: 12 gMCKpeTHbIX BXOA0B
8 BbICTPLIX AUCKPETHLIX BXO40B
8 OMCKpeTHbIX BbIXO4OB TUNA pene
03: 12 pMCKpPeTHLIX BXOO0B
8 ObICTPbIX AMCKPETHLIX BXOO0B
8 ObICTPbIX AMCKPETHLIX BbIXOAOB
TMNa TPaH3UCTOPHbLIN KITtoY
C KOHTponem obpbiBa Harpy3sKku
04: 8 ObICTPbIX AMCKPETHLIX BXOOOB
4 yHMBepcanbHbIX aHanoroBbIxX BXoada
8 OMCKpeTHbIX BbIXO4OB TUNA pene

Cpena ucnonHeHus
CS - CODESYS V3.5

Mpumep

Y koHTponnepa ¢ HanmeHoBaHnem OBEH IMJ1K200-01-CS 6yayT crneaytoLme OCHOBHbIE XapakTePUCTUKN:
» 8 BbIcTpbIx guckpeTHbIX Bbixogos (FDI, go 95 klu);
* 14 peneriHbix QUCKPETHbIX Bbixogos (DO);
* cpeaa nporpammupoBaHus CODESYS V3.5.

NMPUMEYAHUE

Mogudpmkaumm OBEH MJT1K200-02(03, 04)-CS Haxogsitca B pa3paboTtke. O cTtapTe npogax byaet
coo0LLieHo Ha canTe owen.ua.

[i]



https://owen.ua/

Ucnonb3yemble abbpeBnaTypbl U TEPMUHbLI

CODESYS (Controllers Development System) — nporpammHoe obecneyeHune, cneunanmanpoBaHHas
paboyas cpega Ans NporpaMMMpoBaHKs NOrMYECKUX KOHTPONNepoB. ToproBasd Mapka KoMmnaHum 3S-

Smart Software Solutions GmbH.

FTP (File Transfer Protocol) — oguH 13 6a3oBbix NpoTokonoB nepeaayn gannos. C ero noMoLLbo
MOXHO nogkntoyatbest kK FTP-cepBepam, npocMaTpmBaTh COAEPKMMOE UX KaTaroroB 1 3arpyatb daninbl

C cepBepa Unm Ha cepBeep.

HTTP (HyperText Transfer Protocol) — npoTokon npuknagHoro ypoBHS Nepeaayn AaHHbIX B BUAE
rMNepTeKCTOBbIX AOKYMEHTOB B (popmaTte HTML. B HacToawmin MOMEHT ucnone3yetcd Ans nepegayv

NPOn3BOJIbHbIX OAaHHbIX.

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

noanepXxku LIJI/Id.)pOBaHI/Iﬂ B LieNnsiX NoBbILIEHNs 6e30nacHOCTH.

SFTP (SSH File Transfer Protocol) — npotokon aAnsg KonMpoBaHWs 1 BbIMNOMHEHUS APYrMX onepauumi ¢

dannamm NnoBepx HageXHoro 1 6e30nacHoro CoOeaMHEeHs.

SSH (Secure Shell) — ceteBo npoTokon ans 6e3onacHoOro yaaneHHoro ynpaeneHnst onepaumMoHHON

cucteMor u TyHHenuposaHusa TCP-coeanHeHun (Hanpumep, Ans nepegayv dannos).

USB - nocneaoBatenbHbIN MHTEpdERc Ansa NoaknoHeHns nepndepuinHbiX YCTPONCTB K

BbIYMCIUTENBHON TEXHUKE.

HCX — HoMMHanbHas cTatMyeckas xapakTepucTtumka.
OC - onepaumoHHas cuctema.

MK — nepcoHanbHbIN KOMMbIOTEP.

MO — nporpammHoe obecneyeHue.

CK3 — cpeaHee kBagpaTU4HOE 3HAYEHME.

TN - Tepmonapa.

TC — TepMOMETP CONPOTUBIEHUS.

LLUM — LunpoTHO-MMynbCHas Mogynsauus.



1 HasHauveHue n cyHkuUmn

1 Ha3HauyeHue u ¢pyHKUMMN

KOHTpOJ‘lJ‘Iep npegHasHa4dyeH AOnda MNoCTpoeHna aBTOMaTU4YeCKMX CUCTEM  KOHTPONnA W ynpaBrieHUA
npon3BoACTBEHHbIMU TEXHOJIOTMYECKMMIU nNpoLeccamMmmn Ha NPpOMbILLITIEHHbLIX NpeanpuaTnuax.

Jlornka paboTbl KOHTpOMNepa 3agaercsa ¢ nomoLubto cpeabl paspabotkn CODESYS V3.5. MNMogaepxumsatoTtcs
BCE A3blkM NporpaMmMmpoBaHunst ctaHgapta MOK 61131-3:

* LD: PenenHo-kOHTaKTOPHbIE CXEMbI;

*  FBD: ®yHKLMOHanbHbIe GNOKOBLIE AMArpaMMmbl;

« SFC: lNocnepoBatenbHble PYHKLMOHaNbHbIE AnarpaMmsbl;

* ST: CTpyKTYpUPOBaHHbIV TEKCT;

* IL: Cnncok MHCTPYKLWIA.

[lokyMeHTauus No NporpaMmMm1poBaHnt0 KOHTpornepa u paboTe ¢ nporpaMMHbIM obecriedeHem npuesegeHa
Ha cTpaHuue npuGopa Ha caiTe KoMMaHuM owen.ua.


https://owen.ua/

2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

2 TexHu4yeckue XAPaKTepUCTUKN n ycrioBus IKcniyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMN

Tabnuua 2.1 — O6wWwmre TeXHNUYECKMe XapaKTepUCTUKN

MapameTp

| 3HayeHue (cBOMCTBA)

MutaHue

HanmeeHme nMTaHnA

10...48 B (HomnHanbHoe 24 B)

MoTpebnsiemas MOLHOCTb, He Bonee:

— Mmogmdukaums 01 13 Bt
— mogmdukaums 02 12 Bt
— mogudpmkaums 03 10 Bt
— moaudmkaumsa 04 10 Bt
3awmTa oT NepenonoCoBKU Ectb

BbiuncnurenbHble pecypcChbl

LleHTpanbHbIN npoueccop

RISC-npoueccop Texas Instruments Sitara AM3358,

800 MI'y
O6beM crew-namMaTh (TMn NamsaT) 512 M6ant (NAND)
O6bem onepaTVBHOM NaMATK (TUN NAMSTH) 256 M6awit (DDR3)

O6bem Retain-namsaTtu (Tvn namsaTn)

64 K6ant (MRAM)

Bpemsi BbINOMHEHMS NyCTOro Lmkna
(cTabununsmnpoBaHHoe)

3 mMc

MHTepdeicbl cBA3N

Ethernet 100 Base-T

Konunyectso noptos

2 x Ethernet 10/100 M6wuT/c (RJ45)

HOA,D,ep)KMBaeMbIe NPOMbILLUJIEHHbIE NPOTOKOJ bl

Modbus TCP (Master/Slave),
OPC UA (Server),

MQTT
NTP,
FTP,
MopoaoepxvMBaemble NpUKNagHbie NPOTOKOSbI® SSH,
HTTP,
HTTPS
RS-485
KonunyecTtso noptoB 1
Modbus RTU (Master/Slave),
MopoepxmBaeMble NPOTOKONbI* Modbus ASCII (Master/Slave),
OBEH (Master)
1200, 2400, 4800, 9600,
Ckopoctb nepenatm 19200, 38400, 57600, 115200 6uT/C
MoatarneatoLme pesncTopsbl Ectb
USB Device
Konunyectso noptos 1 x Micro-USB (RNDIS)
CODESYS Gateway,
FTP,
MopaepxvMBaemble NPOTOKOSbI SSH,
HTTP,
HTTPS
Moakno4vyaemblie HakKONUTENu
SD card
KonunyecTtBo pasbemoB 1
Tun microSD

MakcumanbHasa eMKOCTb

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

MopoepxmBaemMble hanoBble CUCTEMBI

FAT16, FAT32, ext4, NTFS (read only)

Yachbl peanbHOro BpeMeHu

MorpeluHOCTb X04a, He Gornee:
— npu Temnepartype +25 °C
— npwu Temnepartypax —40 °C n +55 °C

3 CeKyH[, B CyTKM
18 cekyHp B CyTKK

TN UCTOMHUKA NUTaHKS

Barapesa CR2032




2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

MapameTp

3HayeHue (cBOMCTBA)

Cpok paboTbl Ha ogHon b6aTapee

5 ner

O6Lwue cBegeHus

[abaputHble pasmepsbl

(82 x 124 x 83) £ 1 MM

Macca, He Gonee 0,6 kr
CreneHb 3awmThl kopnyca no ACTY EN 60529 IP20
MHaukaumsa Ha nepegHen naHenm CeeToauoaHas

BcTpoeHHoe o6opynoBaHue

WcTo4HMK 3BYyKOBOTO CUrHana,
OByxnoanumoHHbI TymM6nep CTAPT/CTOIN,
CepBucHas KHomnka

CpegHsasa HapaboTka Ha oTkas™™

60 000 v

CpenHwii cpok criy0bl

8 net

m NMPUMEYAHUE

* HOﬂ,ﬂep)KI/lBaeTCﬂ peann3auna HeCctTaHOapTHbIX MPOTOKOJ10B C MOMOLLIbIO CUCTEMHbIX ombnuoTexk.
* Kpome ANEKTPOMEXaHNYECKNX rlepekmoaneneVl N anemMmeHTa nMTaHna 4YacoB pealibHOro BpeMeHu.

Tabnuua 2.2 — AiuckpeTtHblie BxoAabl (DI v FDI)

MapameTp

3HauyeHue (cBOMCTBA)

OuckpeTHble Bxoabl (DI)

BbicTpble ANCKpPeTHbIE BXOAbI
(FDI)

Pexxnmbl paboTbl

onpeaeneHne Nnorm4eckoro ypoBHA

onpeaeneHne NIorMyeckoro
YPOBHS
CYETUMK BbICOKOYACTOTHBIX
MUMMynbCoB
N3MepeHne YacToTbl
obpaboTka curHanoB aHkogepa

Twun Bxogos no ACTY EN 61131-2

1

MakcumanbHbIN TOK «NOrM4eckon

MMeloLLME Ha BbIXoae TPpaH3UCTop
N-p-N UK p-N-p-TUMa C OTKPbITbIM

eguHULbBI» 5.5mA

MakcumanbHbIN TOK «NTOrMYeCcKoro 12 MA

Hyna» ’

HanpsixeHne «nornyeckomn 9 30B

eouHULbBI»

HanpspkeHne «nornm4yeckoro Hynsa» 0..55B

ucTepesuc BbIKIHO4EHNs 05B

«NOMMYECKON eNHULbI», He MeHee ’

ﬂOﬂ,Kﬂv}OHaeMble BXOAHble KOHTAKTHbIE AaTYMKN, KOHTaKTHbl€ JaTHUNKW,
yctponcTea TPexnpoBOAHbIE AaTUYMKY, TPEXMPOBOAHBIE AATHNKNA,

UMeIoLLME Ha BbIXOAEe TPaH3UCTOop
N-p-n UNu p-n-p-Tuna ¢ OTKPbITbIM
konnektopom, AB n ABZ

KOMNMNEKTOPOM SHKOZEPb!
MuHMManbHasa ANUTENBHOCTb
uMnynbca, BocnpuHnmMmaemas 3 mc* 5 MKC
BXOO0OM
MakcmanbHasa Yactota BXOQHOro 300 Fu* 95 kly,
curHana U 45 KT
s 1 | MIPUMEYAHUE
1 | |* OnpepensieTca ANMTENbHOCTLIO LMKNA KOHTPOIepa.
** pn 06paboTke curHanoB aHkogepa (cM. pasgen 5.4).
Tabnuua 2.3 — AHanoroBble BxoAbl (Al)
MapameTp 3HayeHue
MNopkrntovyaemble curHanbl cm. Tabnuuy 2.4
PaspsgHocTts AU 16 6ut
Bpems onpoca oHoro Bxoaa, He YHUMDULMPOBaHHLIE CUrHasbI 0,6¢c
6onee* TC 0,9c

10




2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.3

ANEKTPOMAarHuUTHbIX NMomMex, He Gonee

MapameTp 3HayeHue
T 0,6c¢c
ConpoTusneHus 0,6c
YHucmumpoBaHHble cUrHansl +0,25 %
Mpenen oCHOBHOW NPUBEAEHHOW TC +0,25 %
NOrpeLLIHOCTA NPU U3MEPEHNN T +0,5%
ConpoTuBneHus +0,25 %
MakcumanbHasa OMNONMHUTENBHASA NOrPELLHOCTb, Bbl3BaHHAS BITUSHMEM £0,3%

JononHnTenbHas NOrPeLHOCTb, BbI3BaHHAA M3MEHEHNEM
Temneparypbl OKpyXatoLlen cpeabl, Ha kaxable 10 rpagycos, He 6onee

0,2 npegena gonyckaemou
OCHOBHOW NpuBeaeHHOM
NOrpeLIHOCTN N3MEPEHUS

m NMPUMEYAHUE

«[JaT4nK OTKNIOYEHY, JaTUKK

NCKITHO4aeTCcHd U3 Crimcka onpoca.

* MockonbKy BXoAbl OMpaLIMBaloTCs NocnefoBaTernbHO, obLee BpeMs onpoca paBHO CyMMe BPEMEH
onpoca Bcex akTUBHbIX BXo4oB. Ecnu B napameTpe «Tun gaTymMka» yCTaHOBIIEHO 3HaYeHMe

Ta6bnuua 2.4 — [laTuymkn u BXoAHble CUrHanbl

SHa\eHua Mpenen ocHoBHOWM
LaTynk nnu BXogHOM cUrHan Ovana3oH uamepeHumn :ﬂ:::g::) npuBegeHHOMN
pazpsiga’) norpeLHoCcTH
TC c HCX no ACTY 2858
50M (a = 0,00428 °C-1) -180...+200 °C
Pt 50 (a = 0,00385 °C-1) —200...+850 °C
500 (a = 0,00391 °C-1) —200...+850 °C
100M (a = 0,00428 °C-1) -180...+200 °C
Pt 100 (a = 0,00385 °C-1) —-200...+850 °C
1000 (a = 0,00391 °C-1) —200...+850 °C
100H (a =0,00617 °C-1) —60...+180 °C
Pt 500 (a = 0,00385 °C-1) —200...+850 °C 0,1°C +0,25 %
500M (a = 0,00391 °C-1) —200...+850 °C
500M (a = 0,00428 °C-1) -180...+200 °C
500H (a = 0,00617 °C-1) —60...+180 °C
1000M (a = 0,00428 °C-1) —180...+200 °C
Pt 1000 (a = 0,00385 °C-1) —200...+850 °C
10000 (a = 0,00391 °C-1) —200...+850 °C
1000H (a = 0,00617 °C-1) —-60...+180 °C
TC c HCX no ACTY F'OCT 6651-20142)
Cu 50 (a =0,00426 °C-1) -50...+200 °C
Cu 100 (a = 0,00426 °C-1) -50...+200 °C 0.1°C +£0.,25 %
Cu 500 (a = 0,00426 °C-") -50...4200 °C
Cu 1000 (a = 0,00426 °C-1) -50...+200 °C
TC c HCX no FOCT 6651-782)
Ro =53 OM, Wigo = 1,4260 | —~50...+180 °C 0,1°C +0,25 %
TN c HCX no ACTY EN 60584-1
TXK (L) —200...+800 °C
THKK (J) —200...+1200 °C .
THH (N) 2200...+1300 °C 0,1°C o380
TXA (K) —200...+1300 °C
TMM 10 (S) -50...+1750 °C
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2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.4

3HaveHue Mpenen ocHoBHOM
[JaT4yuK nnm BXogHOWM curHan Onana3oH namepeHun :ﬂ:;:;:; npuBegeHHOMN
paapsga’) norpeLHocTn
TN 13 (R) -50...+1750 °C
TrP (B) +200...+1800 °C
TBP (A) 0...+2500 °C
TMK(T) —250...+400 °C
TN ¢ HCX no DIN 43710
L —200...+900 °C 1°C +0,5 %, £ 0,25 %3
TN c HCX no ACTY 28372
TBP (A-2 0
=5 EA—3; 0...+1800 °C 0,1°C o580

CurHanbl NOCTOSAHHOTO TOKa, HanpsXxeHnsa NOCTOAHHOINoO TOKa U conpoTuBrieHnsa

Tok ot 0 go 5 MA

Tok ot 0 go 20 MA

Tok oT 4 oo 20 MA

HanpsokeHne otr—1 00 1B

HanpspkeHne ot -50 go 50 mB

Conpotuenexune ot 0 oo 2 kKOm

Conpotusnenue ot 0 go 5 kOm

0,1 %

0...100 % +0,25%

1

Mnaguero paspsiga pasHa 1 °C.

1) Mpw 3HaYEHUN NHONMLMPYEMOTO n3MepeHHoro napamMetpa Bbiwe 999,9 n Huke —-199,9 ueHa eanHULbI

2) laHHbIN HOPMATUBHbIN AOKYMEHT OTMEHEH B YKpauHe 1 UCNomnb3yeTcs Kak MHPOPMALMOHHbBIA MCTOYHMK.
3) OcHoBHas NpuBEAEHHAs NOrPELLHOCTb 6E3 CXEMbl KOMMEHCALMM TeMMNepaTypbl XONI0AHOro cnasi.

Tabnuua 2.5 — [inckpeTtHbie Bbixoabl (DO) TMNa aneKkTpoMarHUTHoe perne

MapameTp

3HaueHue (cBOMCTBA)

Twun KoHTakTa

HopmanbHO pa3oMKHYTbIA KOHTaKT

Pexxnmbl paboTbl

I'IepeKn to4eHne NNorm4eckoro CoOCToAHnA

MakcrmanbHbIN TOK KOMMYyTauum

5 A (npy nepemeHHOM HanpsikeHuun He 6onee 250 B (CK3), 50 Iy,
pes3nCcTMBHAA Harpyska,
3 A (npu nocTossHHOM HanpsxeHun He 6onee 30 B, peanctuBHas
Harpyska)

MakcumansHoe HanpsaXXeHne Ha
KOHTaKTbl pene

264 B (CK3) nepemeHHOro HanpshkeHus,
30 B NOCTOAHHOTO HanpshkeHus

MwWHUManbHbLIN TOK KOMMYTaLUmn

10 mA

Kareropus npumeHeHuns no CTY
EN 60947-1

AC-15, C300*

MexaHuyeckun pecypc pene, He
MeHee

5 000 000 nepekntoveHuin

OneKTprYecKuin pecypc perne, He
mMeHee

35 000 nepekntoveHui npu 3 A, 30 B NOCTOSHHOIO HaNpPsXeHWs,
50 000 nepekntoveHun npu 5 A 250 B (CK3) nepemeHHOro HanpsiXeHus,
50 000 nepekntoveHnrt Npu kateropum npumeHexms AC-15, C300*

Bpemsi nepekntodeHnsa KOHTaKToB
pene u3 coctosiHus «Jsior. O» B
«Jnor. 1», He bornee

10 mc

m NMPUMEYAHUE

mMoLLHocTbio oo 180 BA.

* YnpaBneHue anekTpomarHtamu nepeMeHHbiM HanpsbkeHnem go 300 B (CK3) u nonHon
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2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

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

MapameTp

3HayeHue (cBOMCTBA)

Pexxumbl paboThbl

NepEeKIToYEHNE NOTNYECKOro CUrHana,
reHepauus LM curHana,
reHepauust 3ajaHHOro KormyecTea UMMyIbCoB

HanpshkeHne nutaHus BbIXOA0B 10...36 B

Pexum BkntoveHMs BbIxoga BepxHui kritou BepxHWUin 1 HYXKHWIA KNIOYK
MakcumanbHbIN NOCTOSHHBLIA TOK

Harpyaki 0,85 A 0,15 A
MakcumansHO JoNyCTUMBIA

KpaTKOBpeMeHlflblﬁ¥r0K Harpysku 1.3A 0.19A
MakcumanesHas yactota

BbIXOOHOrO curHana (ans 10 klMy 60 kl'y,
PE3NCTUBHOW HArpy3ku)

MwuH1MmanbHasa ANUTENbLHOCTb

BbIXOOHOrO curHana (ans 10 MKC 1 MKC
PEe3NCTUBHOWN Harpysku)

MakcumanbHasi EMKOCTb Harpy3sku 100 000 MKD 1 MKO*

Tunbl 3aLWNTbI BbIXO4OB

OT KOPOTKOTO 3aMbIKaHWs NPY BKIFOYEHUN NUTaHNS,
OT MOHWXEHHOTO NUTaHWS BbIXOAOB,
OT NeperpeBa BbIXOQHOTO kackaaa,
OT Meperpy3ku Mo TOKy BbIXoAa,
OT 06paTHOro ToKa camMonHAYKLUM

NMPUMEYAHUE

[i]

* 3aBUCUT OT YacCTOThbl U HanNpPsXXeHUs B Lenn Harpysku (cm. pasgen 5.5.2).

2.2 U3onsaumsa y3nos npubopa
B koHTponnepe peanv3oBaHo ABa TMNa U3oNaLumn.

Tabnuua 2.7 — Tunbl nsonsaummn

Tun

OnucaHue

OcHogHas (O)

MN3onsaumsa ansa yacTtei 06opynoBaHus, HaxoAALWUXCS Mo HANPSHXKXeHUEM, C Lienbio
3aLUTLI OT MOPAXKEHMUS SNEKTPUYECKUM TOKOM. DneKTpuyeckas NpoYHOCTb
OCHOBHOW M30nALMKU Npubopa NPoBepsIeTCA TUMOBLIMU UCTILITAHUAMU:
NPUNOXEHUEM UCTIbITAaTeNbHOro NepeMeHHOro HanpshkeHus, BenuymMHa KoToporo
pasnuyHa ansa pasnuyHbixX Lenei npubopa

YcunenHas (Y)

OTgenbHas cuctema U3onsummn Anst YacTew nog HanpsbkeHNeM Co CTEMNEHbIo
3aLLUMTbl OT NOPaXEeHUS SNEKTPUYECKUM TOKOM, IKBUBANEHTHON ABONHON N30NSALMK
cornacHo CTY IEC 61131-2. 3nekTpnyeckas NPOYHOCTb YCUINEHHOW N30MALMK
nprubopa NpoBepseTcs TUMOBBIMU UCMLITAHUSMM: MPUITOXKEHUEM UCTbITATENBHOIO
nepemeHHoro HanpshxeHns 3000 B (gencTytoLlee 3Ha4YeHNe) U KOHTPONem AnuHbI
nyTemn ytevek

Cxembl NMPOYHOCTU ranbBaHM4YecKon M3onsaumMm aOns pPa3HbIX MOp,I/ICbMKaLI,I/IVI KOHTponnepa npueegeHbl Ha

PUCYHKaX HIDKe.
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2 TexHn4yeckne XapaKkTepucTukn n ycrnosua akcnnyaraumm

0
1000 B
RS-485 US.B Ethernet 1 D[I Ethernet 2
device
o
1500 B % % o % 0
| [ 10008 [110008B
=10..48 B
y Y Y
3000 B 3000 B 3000 B
[ g L
¢} o o
1800 B 1800 B 1800 B
DO1 DD DO2 DD see DU DO14 FDI1 oo FDI8
PucyHok 2.1 — Cxema anekTpuyeckon npoyHoctu usonsauum MNikK200-01
o
1000 B
RS-485 USB Ethernet 1 D?:I Ethernet 2
device
o . o o
[ 1000 B [ 1000 B
o 8 T o
=10..48 B
v y o
B B 1500 B
L—J3000 L—J 3000 L_\j
o 0 Y
1800 B 1800 B 3000 B
DO1 cee DO8 DI9 cee DI20 FDI1 cee FDI8
PucyHok 2.2 — Cxema anekTpuieckon npo4yHoctu nsonsauum MIK200-02
O
1000 B
RS-485 USB Ethernet 1 DD Ethernet 2
device
O
1500 B o (0]
L_\j L_\j 1000 B L_J 1000 B
L ] 1
=10..48 B
o}
L_\_J 1500 B
?
[ ]
FDO1 *** | FDO8 DI9 e DI20 FDI1 e FDI8

PucyHok 2.3 — Cxema anekTpuyeckomn npouyHoctu nsonsuum MNIK200-03
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2 TexHn4yeckme XapaKkTepucTnkn n ycrnosua akcnnyaraumm

0
1000 B
RS-485 dU$B ‘ Ethernet 1 ‘ DU | Ethernet 2 ‘
evice
o o o
J 15008

1000 B 1000 B
T T

1800 B

oor] o [ [[J[e] - [oo]

PucyHok 2.4 — Cxema aneKkTpuyeckon npoyHoctu usonsauuu MNiK200-04

2.3 YcnoBus akcnnyaTtauum

Mpnbop oTBevaeT TpeboBaHMAM NO YCTONYMBOCTU K BO3gencTamo nomex B cooteetrcTeum ¢ CTY IEC 61131-
2. Mo ypoBHIO M3nyyYeHus pagmonomex (MoMexoammuccumn) npnubop COOTBETCTBYET HOPMaM, YCTaHOBEHHBLIM
ans obopynoeanus knacca A no ICTY EN 61000-6-3.

I'IpM60p npegHasHa4vyeH ana akcniyarauum B creayrowmnx yCenoBuax:

Temneparypa okpyatoLero Bozayxa ot MmuHyc 40 go nntoc 55 °C;

OTHOCUTENbHAas BNaxHocTb Bo3gyxa oT 10 % Ao 95 % (npu +35 °C 6e3 koHAeHcauum Braru);
atmocdepHoe gasnexue ot 84 oo 106,7 kla;

3aKpbITble B3pbiBOGE30MNacHbIe NOMeLLeHMs 6e3 arpecCUBHbIX MAPOB U rasos;

aonyctumas creneHb 3arpsisHennst 2 no ICTY IEC 61131-2.

Mo yCTOM4YNBOCTM K MEXaHNYECKUM BO3AENCTBUAM BO BpEMS 3KCMyaTaLum npubop cooTBETCTBYET
ACTY IEC 60068-2-6 n ICTY IEC 60068-2-27.

Mo yCTOM4YMBOCTM K KNIMMATUHECKUM BO3AENCTBUSAM BO BPEMs 3KCnyaTaummn npubop cooTBeTCcTByeT
ACTY IEC 60068-2-1 1 ACTY IEC 60068-2-2.

15



3 YcTponcTBO M 0COB6EHHOCTM KOHCTPYKLMM

3 YcTponcTBO U 0COGEHHOCTU KOHCTPYKLUMN

3.1 dyHKUMOHAaNbHbIE CXEMbI

MJ1K200-01-CS CBETOAMOMbI INEMEHTE
. VIIPABNEHHS
4+ D> Eth2
=10...48B
3000B
( «BbICTPbIE» AMCKPETHBIE 71 AM3358 ARM 5 ) Auckpetheie Buixonsl DO
sxoppl FDI . Cortex-A8 800 MTiy TMn P — 3/M pene
- < no 95y [ : — A <10mc
. nT
PEXVIMb: PEXVMb:
OMPEIENIEHIE NIOTMIECKOro 418008 . \. * TIEEKTI0HEHVIE NOTM4ECKOrD
YPOBHS _ H
- CHETUMK BLICOKOHACTOTHBIX 512 MaiT (NAND) : cocTosHMs
UMNyNbCOB
* U3MepeHue 4acToTbl o
L 00paboTka CUrHanoB aHkoaepa 64 Koaitr (MRAM)
BpemMs
uﬁ.ma 3wme 130008
Mopknioyaembie ‘
ycTpoiCTBa:
KOHTaKTHble fiaTuvku (24 B) WHTEPS®ENCHI
Aaruuky n-p-n/p-n-p ¢ OK (24 B) USB Device ~ [+—— 410008
AB 1 ABZ 3HKoAepb! +—
| Spwpa |~ 410008

WA
4achbl PeaNbHoro ¥10008
BPEMEHM RS-485

415008

1) s

PucyHok 3.1 — ®dyHKumoHanbHasa cxema MJ1K200-01-CS
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3 YcTponcTBO N 0COB6EHHOCTM KOHCTPYKLMM

( «BbICTpbIE» AUCKPETHDLIE
exoawl FDI

no 95y _[1L

PEXUMBb:

* OMPELENEHNe NOrnyeckoro
YPOBHS!

* CHETYWK BHICOKOYACTOTHBX ¢
MMNYNIbCOB

* U3MEpEHHE YacToTbl

Aunckpethbie Bxoab DI
po300ry LI

PEXUMbI:
* onpefieneHye Noruyeckoro

b,

- < - 00paboTKa CUrHanoB 3HKoaEpa L

YPOBHS
\

Moaknioyaemuie
ycTpoMnCTBa:
KOHTaKTHblE iaTumKN (24 B)
narauky n-p-n/p-n-p ¢ OK (24 B)
AB 1 ABZ 3HKkopepbl (Tonbko ans FDI)

PucyHok 3.2 — dyHKumoHanbHasa cxema MJ1K200-02-CS

NJ1K200-02-CS

CBETOANOABI

Eth1
Eth2

QNIEMEHTbI
YNPABNIEHUS

FDI 8
SS

DI9
415008

DI 20
SS

Bpems
uuKna

TI AM3358 ARM
Cortex-A8 800 MI'y

256 M6aiiT (DDR3)

512 M6aitr (NAND)

64 KGaiiT (MRAM)

3mc

430008

418008

130008

115008

USB Device

SD-kapTa
4achl peaNbHOro
BpEMEHM

Q) e

WHTEP®EICHI

410008
P

410008
o — o]
410008

RS-485

17

415008

Duckpethble Boixogel DO
™7n P — 3/m pene

a1 IL<towe

\, PEXVIMbl:

* NepeKIioYeHne Iornyeckoro
COCTOSIHUA



3 YcTponcTBO M 0COB6EHHOCTM KOHCTPYKLMM

( «BbICTpPbIE» AUCKPETHDbIE
Bxoapl FDI

10 95 kly L

PEXUMBbI: (

* Onpefienenye ormeckoro
YPOBHS!

* CHETUUK BHICOKOYACTOTHBIX
UMNYNLCOB

* V3MEpEeHUe YacTOTbl

- <+ 06paboTKa CUrHanoB aHKoAepa L

Auckpethbie Bxoas DI
po300ry LI

PEXVMBbI:
* OnpefeneHue Noryeckoro
YPOBHS
\

b,

Moaknioyaemuie
ycTpoicTBa:
KOHTaKTHblE iaTumKu (24 B)
nar4vkv n-p-n/p-n-p ¢ OK (24 B)
AB 1 ABZ 3HKkopepbl (Tonsko ans FDI)

NJ1K200-03-CS

CBETOANOABI

Eth1
Eth2

QJIEMEHTbI
YNPABNIEHUS

415008
—

TI AM3358 ARM
Cortex-A8 800 Mry

256 M6aiit (DDR3)

512 M6aitr (NAND)

64 KGaiiT (MRAM)

3mc

USB Device

SD-kapTa

410008
+—

410008
£1000B

WHTEP®EICHI

Ethernet 2

RS-485

4aChl peaNbHOro
BPEMEHM

1)) G

415008

PucyHok 3.3 — dyHKumoHanbHasa cxema MJ1K200-03-CS
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«BbICTpbIE» AUCKPETHbIE
soixogel FDO
TN K — TpaH31CTOPHbIA Kiioy

\ _;L\_ I po 60y

PEXUMBbI:

* NEPEKIOYEHNE IOTUYECKOTO
COCTOSIHVS

« reHepaums LUNM-curnana

* reHepauvs 3afaHHoro
KONNYECTBA UMMNYNLCOB




3 YcTponcTBO N 0COB6EHHOCTM KOHCTPYKLMM

MNK200-04-CS CBETOAMObI INEMEHTBI
o YNPABNIEHUS
S+
( «BbICTpbIE» AUCKPETHDLIE S
exoawl FDI
no 95y _[1L
PEXMMBI: 1 h
- < * OMpefenieHme JOTUYEcKoro — TI AM3358 ARM oo Auckpetnue suxons DO
YoOBHS Cortex-A8 800 Mriy ™n P — /M pene
* CHETYMK BHICOKOYACTOTHBX /| | 1’30923» o= 1 <10 mMc
MMNYNbCOB l8 256 M6aiit (DDR3) B
* U3MepEeHIe YacToTbl PEXUMbI:
+ 06paboTka CUrHanoB aHKoaepa sS DO 4 ¥
\ \ 5 * NIEPEKIIIYEHME JIOTUYECKOr0
512 MoaiiT (NAND) 418008 > COCTORHUS
Auanorossie exoapi Al Al DO5
Tc 515008 64 K6aiiT (MRAM)
my T : 30008
0(4)...20 MA g B ’
0..5MA . Al4 DO 8 )
-1.+1B
-50...+50 mB
0...2(5) kOm .
tPAL <_ WHTEPOEUCDHI
£1000B
UL T
- frooms

Mopxnio e —I—/ Ethernet 2
710008

ycTpoicTBa:

4aCH PEANHOT
KOHTaKTHbIE JaTuvtki (24 B) BDEMEHN 715008 RS-485

naramukn n-p-n/p-n-p ¢ OK (24 B)

3BYKOBOM
AB 1 ABZ 3HKopephl! |ﬂ ))) e — |

PucyHok 3.4 — dyHKkumoHanbHasa cxema MJ1K200-04-CS

3.2 KoHcTpyKuusa

KoHTponnep BbiMyckaeTcsi B KOHCTPYKTMBHOM MCMoONHeHnn ansi kpenneHusa Ha DIN-perke (35 mMm) unu Ha
CTeHe.

— O| n - 9
| I sl | |9
o . e | 4
3_E S 2 f -
© 3 E 33—
o H 8—
0500 Sl o ;
0500 of P
0500 E i 3
1l
0050 ] 3
07070 i g
y—"| : i e
4— 1 ; I ; 4— < EE
5 [ (0] [l-l] u—u ui

PucyHok 3.5 — BHewwuHun Bug

Tabnuua 3.1 — OnncaHune 3NeMeHTOB KOHCTPYKL U

Ne HanmeHoBaHue OnucaHue
1 |[MopT24B MopT nuTaHusa (cM. pasgen 5.2)

MopTel Ethernet 100 Base-T gnst nogknoyeHns
2 | Ethernet (Pasbem RJ45) KOHTpoOnsiepa K nokarnbHbIM CeTAM, nepegadn AaHHbIX U
nporpamMmmupoBanus (cm. pasgen 5.8)
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3 YcTponcTBO M 0COB6EHHOCTM KOHCTPYKLMM

MpopgomkeHue Tabnuubl 3.1

Ne HanmeHoBaHune OnucaHue
WHavkaumsa coctoaHusa koHTponnepa (cM. pasgen 3.3):
3 CeeToamogHble MHOMKATOPbl COCTOSIHMS g;"gﬁ:;'z%');
KOHTpornnepa Mepenava gaHHbIX No nHTepdercy RS-485;
batapesa ©
FDI — 6bICTpble ANCKPETHbLIE BXOAbI;
DI — gnckpeTHble BXxoapl;
4 BCXBOe TSE'MMOB'D‘: ::)e g:;leaTopbl coCTORHA FDO — ObICTpble OUCKPETHbIE BbIXOAbI;
A A DO — auckpetHble BbIXxoabl;
Al — aHanoroBble Bxoabl
5 | USB Device (pasbem Micro-USB) MopT 4Nst HACTPOWVKM KOHTPOMNepa, 3arpy3kv NPOEKTOB U

otnagku MO (cm. pasgen 5.9)

6 | CepBucHas kHoMkKa

BbinonHaeT cneaytowme yHKUUK:
* INCKPETHbIN BXOL,;
» 06HoBMeHMe BCTpoeHHoro MO

7 | Tymbnep CTAPT/CTOMN

[1ByXNo3mUMOHHbIN Nepekntoyartens (cMm. pasgen 3.5)

8 |SD

Cnot ansa nogkntodeHuns SD-kapTol (cM. pasgen 3.4)

9 CbeMHble KNneMMHbIE KONOAKK

[nsi noakntoYeHns 4aTYNKOB, UCMOMHUTENbHbIX
MexaHu3moB 1 nHrtepdenca RS-485 (cm. pasgen 5.3)

3.3 NHpukauun

Tabnuua 3.2 — OnucaHue UHAMKaLUN

CocTosiHue
UupunkaT
auKaTop MHAMKaTOPa OnucaHue
. lNutanne nogaHo
MuTaHue O (3eneHbIn) Ceetutes A
He cBetutcs lNuTaHne BbIKITIOYEHO
Mwuraet 3arpy3ska nonb3oBaTENbCKON NporpamMmmbl
lMonb3oBaTenbckasa nporpaMmma 3arpya3unach 1

CeeTtutcs

Pabota < (3eneHbin)

3anycrtumnacb

He cBetutcsa

lNonb3oBaTenbckas NporpaMmma OCTaHOBMEHa UnNu
He 3arpyxeHa

He cBetutcsa

OOMeH gaHHbIMK OTCYTCTBYET

RS-485 (3eneHbin) Muraer

O6MeH AaHHbIMK

CBeTuTCcs 3eneHbim

BaTtapes 4acoB peanbHOro BpeMeHM 3apsxeHa

Bartapes = Mwraet kpacHbIM

PekomeHOyeTca 3aMeHUTb 6atapeto 4acos
pearnbHOro BpeMeHu

(3eneHbIvi/kpacHbIN)*
CBeTnTCH KpacHbIM

BaTapes 4yacoB peanbHOro BpeMeHM NonHOCTb0
paspspkeHa

MHan KaTopbl COCTOAHUA He cBetutCcs

Bxop BbIkItO4€EH

auckpeTHbix Bxogos FDI, DI

(3eneHbii) Ceetutcs

Bxop BkntoueH

NHan KaTopbl COCTOAHUA He caeTures

Bbixopg BbIKOYEH

CBeTuTcA 3eneHbim

Bbixog BkntoyeH

ANCKPETHbIX Bbixogos FDO,

DO (3eneHbin/kpacHbIin) CBeTnTCH KpacHbIM

OTcyTCcTBYET NUTaHKE Unn aBapwusi (HENCNPaABHOCTb
BbIxoga)™**

CBeTuTcs 3eneHbim

VlamepeHme ycnewHo

MH,EI,I/IKaTOpr COCTOAHUA He cBetutcs

Bxopa BblkntoYeH

aHanoroBbIx Bxogos Al He cBeTuTCS KOpPOTKOE

VlamepeHMe Ha Bxoae

*kk

HekpuTuyeckas owmbka

(3eneHbli/opaHxeBbin/ BpeMs
KpacHbIN) OpaHxeBbli
KpacHbi

Kputnyeckas owmbka™**

* HanmeeHme 6aTapeM N3MepPAETCA pa3 B CyTKM Nocre nogadn nutaHuA.

** Tonbko gnsa MNJK200-03 (cm. Tabnvyy 5.10).
*** Cm. Tabnmuy 3.3.

|I| NMPUMEYAHUE
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3 YcTponcTBO N 0COB6EHHOCTM KOHCTPYKLMM

Tabnuua 3.3 — UHaMKauua onMboK aHanoroBbIX BXOA40OB

Ownobka Muaukauus
3HaveHne 3aBegoMO HEBEPHO OpanxeBbii
JlaHHble He roToBbI* OpanxeBbii
Benwvka/mana Temnepatypa cBoO0OAHbIX KOHL0B TI1 OpanxeBbii
M3amepeHHoe 3Ha4YeHne CrnwKoM Benuko/mano OpaHxeBbl
KopoTkoe 3amMblkaHue aatyunka KpacHsbliii
OO6pbIB gaTymnka KpacHbliii
OtcyTctBue cessu ¢ ALM KpacHbi
HekoppeKTHbI KanMbpoBOYHbIN KO3PULIMEHT OpaHxeBbii

s | | IPUMEYAHUE
| 1 | |* TpebyeTca goxaaTbcs pesynsTaTos NepBOro M3MepeHUsi Noche BKMYeHns npubopa.

3.4 SD card

Ha nuuesor 4actn npubopa noa LeHTpanbHOM KPbILWKOW pacnonoxeH crioT SD gns nogknoveHus KapTbl
namaty MicroSD.
Bo Bpems pabotbl co cnotom SD crnegyeT yunThiBaTh crieaytoLme ocobeHHOCTU:

e [ANd NepenpoLUMBKN, apXmMBaLum 1 3arpy3ku Nofb30BaTENbCKOro npoekTa TpebyeTcsa Mcnonb3oBaTb
kapty MicroSD c ¢parinoBoi cuctemon FAT16 nnn FAT32;

* uHTepderic SD nogaepxumBaeT kapTbl namatn MicroSD ctraHgaptoB SD, SDHC n SDXC;

NMPUMEYAHUE
|I| MakcrmanbHas eMKOCTb onpeaenseTcs TMNOM UCMONb3yeMOn KapThbl:
* 4 I'b (microSD);
* 32 b (microSDHC);
* 512 b (microSDXC).

* ©CIu KapTa yCTaHOBIIEHa B pa3beM HEMPaBUITbHO, TO AaHHbIE Ha KapTe U CroT Ha npubope moryT
ObITb NOBPEXAEHDI.
[ns 6esonacHoro nssnedexud kaptol MicroSD cnepyer:
1. 3aBepLuTb BCe Npoueaypbl 3anucu.
2. WsBneyb KapTy namaTtu.

BHUMAHME
y4 ” \ | Mepea n3BneyeHnem KapTbl NamsaTK crieqyeT pasMOHTUPOBATL ee C NMOMOLLbIO TapreT-haiina B
CODESYS (ysen Drives, kaHan MMC Unmount).

BHUMAHME
4 : \ | PaamMoHTUpoBaHMe KapTbl MAMSTU B MOMEHT akTUBHbIX OnepaLuii ¢ Hell MOXET NPUBECTU K noTepe
AaHHbIX UNW BbIBECTU KapTy U3 CTPOSI.

f BHUMAHUE
HekoTopoe Bpemsi nocne BbIKNIOYeHWS NMTaHWs Nprbop 3aBepLUaeT onepauum ¢ KapTon.

3.5 Tym6nep CTAPT/CTOIN

Mo KpbILWKOW KOHTponnepa HaxoanTca ABYXNO3MLMOHHbIN nepekntodatens CTAPT/CTOIN. MpuHuun paboThbl
Tymbrnepa npeacTaBrieH Ha pucyHke 3.6.
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3 YcTponcTBO M 0COB6EHHOCTM KOHCTPYKLMM

[utaHue nopaHo

Monoxexue Tymbnepa

Hakonutens SD
C NOMb30BaTE/NbCKUM
NPOeKToM™

Hanunuve
Nonb30BATENLCKOr0
npoekTa

OTK/MIO4EH MOJK/MIOYEH

3anyck nonb30BaTENLCKOrO OxwupaHue 3arpysku Monb30BaTeNLCKUiA NPOEKT O6HoBNEHME M 3anyCK
npoekTa Mo/b30BATENLCKOr0 MpoekTa*| — He 3anyleH MoNb30BATESNLCKOM0 NPOEKTa

IMpnbop mocTyneH mns
3arpy3ku 1 0BHOBNEHUSI
NoNb30BATENLCKOr0 NPUNIOXEHUS [

yepe3 CODESYS.
3anyck BO3MOXEH TO/bKO mocne
nepesarpy3ku KOHTposnepa*™*

Monoxexue Tymbnepa
CYMTLIBAETCS B MporpaMme
NM0NbL30BaTENS

CHUTLIBAETCA B Nporpamme

Monoxenue Tymbnepa
NnoJib30BaTenNg

PucyHok 3.6 — MpuHumn pa6oTtbl TyMbnepa

+ 1 MPUMEYAHUE
1 | |* Cm. pasnen 6.6
** KOHTPONNEP MOXHO Nepe3arpy3unTb BbIKMIOYEHEM U BKITIOYEHUEM NUTaHMS.

s | | MTPUMEYAHUE
1 | |Bo Bpemsi paboThl nonb3osatensckoi nporpammbl Tyménep CTAPT/CTOIN MoXeT MCMonb30BaThes Kak
OuckpeTHbIn Bxo (cM. OnucaHune TapreT-gannos).

3.6 CepBucHasn KHonmnka

Ha nepegHelnt naHenn nop KpbIWwKOM HaxoguTca CepBUCHaA KHOMKA, KOTOpas BbINOMHSET criedyolime
dPyHKUNN:

* [QUCKpPeTHbIN BXoA (cMm. OnucaHue TapreT-annos);

+ obHoeneHune BcTpoeHHoro MO (cm. pasgen 6.3).

3.7 barapes

B npubope ncnonb3dyetcss cMeHHas Gatapes tuna CR2032. baTtapes npegHasHadeHa Onisi MATAHUSA 4YacoB
pearnbHOro BpEMEHW.

Ecnu 3apsig 6atapeun onyckaetcsa Huxe 1,2 B, To nHgukatop paspsiga 6arapen (ceetognon G Ha nvueBom
cTopoHe npubopa) muraert. MOCTOsIHHOE KpacHOe CBEeYeHWe UHAMKaTopa CUrHanuaupyetr o HeobxoammocTu
3ameHbl 6baTapeun. HanpshkeHne 6atapemn namepsieTcst pas B CyTKM MOCHE Nogayun NuTaHus.

NMPUMEYAHUE
m PekomeHayemoe Bpemsi 3aMeHbl 6atapeun — He 6onee 1 MuHyThl. Ecnn 6atapes Oyaet oTcyTcTBOBaTh
Jornblue, creayeT BBECTU KOPPEKTHOE 3Ha4YEeHNe BPEMEHW MM CUHXPOHU3MPOBATL Yackl KOHTpoMepa
¢ NTP-cepsepom.
[ara v Bpemsi HacTpauBatotcsi B Web-koHdurypatope (cTpaHvua Bpems rnasHoro meHtio Cucrema,
cMm. pasgen 6.1) nnu B yane CODESYS anst paboTbl C CUCTEMHBIM BPEMEHEM (CM.
OnucaHue TapreT-channos).

[ns 3ameHbl 6aTapen cnegyert:
1. OTKNIOYMTb NUTaHME KOHTPONNEpPa 1 NOAKIMHOYEHHbLIX YCTPONCTB.
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3 YcTponcTBO N 0COB6EHHOCTM KOHCTPYKLMM

2. [Ons oTcoeguHeHWs KNeMMHbIX KONOAOK Crieayer:
a. [logHATb KpbIWKy 1.

b. BbikpyTnTb ABa BMUHTa 3.

CHsITb KOMOZAKY 2, Kak NMoKa3aHo Ha PUCYHKe.

PucyHok 3.7 — CHATUE nepBOM KNEMMHOM KONMOAKU KOHTponsepa
@ NPEAYNPEXOEHUE

I'IpM BbIKPY4YMBaHUM BUHTOB KpeneHna KneMmMHasa Kornoaka nogHnMaeTcad, Nno3TomMy YTOObI

n3bexatb Nnepekoca, peKoMeHOyeTCs BbIKPYUMBaTb BUHTBI NOOYEPEAHO MO HECKOMNBKO
060opOTOB 3a OAMH pas.

3. [Ansa cHATUSA BTOPOW KOMOAKW NOBTOPUTL AENCTBUSA, ONUCAHHbLIE B NYHKTE 2.

PucyHok 3.8 — CHAATUe BTOPOW KNEeMMHOMN KOMOOKU
4. CHatb koHTponnep ¢ DIN-peinkn.

5. I'Iooqepe,u,Ho BblBECTU 3aLenbl N3 OTBepCTVII7I C ogHoM n p,pyr0|7| CTOPOHbI KOpnycCa U CHATb BEPXHIOO
KPbILLKY.
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3 YcTponcTBO M 0COB6EHHOCTM KOHCTPYKLMM

PucyHok 3.9 — 3ameHa 6aTapeu

6. 3ameHuTb HGaTapeto.
7. Cobpatb npnbop B o6paTHOM NOPSAKE U YCTAHOBUTL HA OObeEKTE.

2 BHUMAHME
Cnepyet ucnonb3oBaTb 6aTapeto Tonbko Tuna CR2032.
Bo Bpems yctaHoBkM GaTapen cnegyet cobniofaTth NonspHOCTb.

3.8 BcTpOEHHbIN UCTOYHUK 3BYKOBOIO CUrHana

KoHTponnep ocHalweH ManoMoLLHbIM 3BYKOBbIM u3nydaTtenem. Bo Bpemsa paboTbl nonb3oBaTenbCKoM
nporpammbl  3BYKOBOW  M3fyyaTenb  MOXET  MCNOMb30BaTbCA  Kak  AUCKPETHbIM  BbIXxod  (CM.
Onucanve Tapret-cbavnos). Wanyyatenb MoxeT OblTb UCMONb30BaH, Hanpumep, ANs aBapuUNHON
CUrHanu3saumy unu Bo BpeMms OTnagky nporpammbl. HYactota n rpOMKOCTb 3BYKOBOIO cuUrHana (uMKC1MpoBaHbI 1
He noanexar U3MEHEHMIO.

3.9 Yacbl peanbHOro BpemMeHu

Mpunbop ocHalleH BCTPOEHHbIMM Yacamu peanbHoro Bpemenn (RTC). VICTOMHMKOM nNUTaHMsA YacoB ABRsieTCA
Batapes. SHeprum NonHOCTLIO 3apskKeHHOW BaTapen XBaTaeT Ha HenpepbiBHY0 paboTy 4YacoB peanbHoro
BpeMeHn B TedeHne 5 net. B cnyyae akcnnyaTtauum KOHTponsepa npu Temneparype Ha rpaHuuax paboyero
AnanasoHa Bpems paboTbl HacoB CoKpaLlaeTcs.

B cnyvae HeobxoOMMOCTM MOXHO CMHXPOHW3UPOBAaTb Yacbl KOHTpomnnepa ¢ yaaneHHbiM NTP cepsepom.
Takxke KOHTponrep MOXeT BbicTynaTe B kadyectBe NTP cepsepa Ansa yCcTpoucTB, NOAKIMIOYEHHbLIX K HEMY MO
nHtepdency Ethernet.
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4 MoHTax

4 MoHTax

BHUMAHUE
Y ” \ | Bo Bpems MOHTaxa npubopa crieqyeT yunTbiBaTb Mepbl 6e30nacHoOCTy.

Mpubop ycTtaHaBnuBaeTcs B LWKady anekTpoobopyaoBaHus.

KoHcTpykums wkada gomkHa obecneunsaTh 3aLUnUTy

npubopa oT nonagaHvs Bnaru, rpsi3v U NOCTOPOHHMX

npeamMmeToB. ]

[ns yctaHoBKkM npubopa cnegyert: E
1. Y6egutbcs B Hann4mm cBO60OAHOrO NPOCTPaHCTBa

ONS nogknioyeHus npubopa 1 Npoknaaku NpoBoAos.

2. 3akpenuTb npubop Ha DIN-pelike nnm Ha

BEPTMKaNbHOW NOBEPXHOCTU C MOMOLLbIO BUHTOB
(cm. pucyHok 4.1).

\

PucyHok 4.1 — BepHbIn MOHTax

PucyHok 4.2 — HeBepHbII MOHTaX

BHUMAHUE
4 : \ | Bo Bpemsi MoHTaxa TpebyeTcst cBo60AHOE NPOCTPAHCTBO MUHMMYM B 50 MM Haf, KOHTPOMNepoM 1 nof
HUM.
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4 MoHTax

2018B.23,5
=

W g

 — S

g i 2
1 3
— |
. i &
PucyHok 4.3 — Fa6apuTHbI YepTex PucyHok 4.4 — YcTtaHOBOYHbIE pa3mepbl

Ons gemoHTaxa npubopa ¢ DIN-penkun cneayert:
1. B npoywwuHy 3awenku BCTaBuUTb OCTpUE OTBEPTKM.
2. OTxaTb 3allernky no crpenke 1.
3. OtBecTtu koHTponnep ot DIN-peliku no cTpenke 2.

L a—

PucyHok 4.5 — lemoHTax npubopa ¢ DIN-periku

26



5 MopgkntoyeHne

5 MNMopknroyeHune

5.1 PekomeHaauumn no nogknoyYeHno

Ona obecnevyeHnss HagEXHOCTU OMEKTPUYECKUX COEAMHEHUN PEKOMEHAYETCA WCNOoMnb30BaTb MefHble
MHOroxwunbHble kabenu. KoHubl kabenen cnegyer 3a4ncTUTb U 3anyauTb UM UCMNONb30BaTb KabenbHble
HakoHeuHukn. XKunbl kabenewn cnegyeT 3aquvwiaTh Tak, YTOObl MX OrofeHHbIe KOHLbI MOCMe MOAKIMIOYEHNS K
nNpvbopy He BbICTyNanu 3a npegensl knemmHrka. CeyeHune xun kabenemn AomkHO ObiTb He 6onee 0,75 mm2.

O6wme TpeboBaHMS K IMHUAM COEANHEHUN:

* BO BpeMsi NpoKnaaku kabenew cneqyet BblAENUTb NIMHUM CBA3M, COeAMHSOLLME NPMBOpP C AaTYMKOM, B
CaMOCTOSITENBHYIO Tpaccy (M HECKOSNBbKO Tpacc), pacnonaras ee (Mnv ux) oTaenbHO OT CUNOBbIX
kabenew, a Takke OT kabenen, co3garLmnx BbICOKOYACTOTHLIE Y UMMYTLCHBIE MOMEXU;

+ AN 3alUMTbl BXOAO0B NpUGopa OT BAMSAHNUA NPOMBILLINEHHbIX 3NeKTPOMarHUTHbIX MOMeX fIMHUK CBSA3K
npubopa ¢ AaT4MKoM criedyeT 3kpaHUpoBaTb. B kauyecTBe akpaHOB MOTyT ObITb MCMOMNb30BaHbI Kak
cneumanbHble kabenv ¢ aKpaHUPYHLLMMU ONIETKaMU, TaK U 3a3eMITIeHHbIE CTaslbHble TPYObl
noaxofsaLLero Auamerpa. dkpaHbl kabenei ¢ aKpaHVPYOLLMMK ONNeTKaMm crieayeT NoakniounTb K
KOHTaKTy pyHKLMOHanbHoro 3asemnenus (FE) B wute ynpaeneHus;

° CbVIJ'IprbI CeTeBblX NoOMeX crneayet yCTaHaBnmBaTtb B JIMHUAX NUTaHUA np|/|6opa;
* UCKporacdwume (bMﬂprbI cnepnyet yCtaHaBnmBaThb B JIMHUAX KOMMYTaLnUn CU1OBOTO 060py,D,OBaHI/I‘i|.

MoHTupysi cuctemy, B KoTopon pabotaet npmbop, cneayeT yunTbiBaTh NpaBunia opraHnsaumm apekTMBHOro
3a3emMrneHus:

¢ BCe 3asemMidrLine nmHnn cregyet npoknagbiBatb No CXeme «3se3fa» C obecneyeHnem Xopowlero
KOHTaKTa C 3a3eMJIA€MbIM 3JIEMEHTOM;

* BCe 3a3emndALme Lenm AOMKHbI ObiTb BbINOMHEHBI MPOBOAAMN HANOOMNbLUErO CEYEHUS;
+ 3anpelyaetcs 0ObeguHSTbL KNemmy npubopa c mapkuposkon SS1 / 8SS2 1 3a3emnstoLLne NMHUA.

5.2 MNopkno4vyeHne NUTaHnA

f BHUMAHMUE
[onyckaeTtcs NpUMEHSATb NCTOYHWK NUTAHNA C TOKOM Harpysku He 6onee 8 A.

0B 24B

PucyHok 5.1 — HasaHayeHne KOHTaKTOB NUTaHUA
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5 MopgkntoyeHne

5.3 Ha3zHauyeHuMe KOHTaKTOB KNeMMHMUKa

‘lJ USB Device 4_@@
ENG 1915
CTAPT QBJ
19
Hso Al @
1%
19
& 24
e
\_
27
1“5
SS1 A~
-+ ot |~ ® /._@ =\
2 | FDI2 ~
2 — © D)
£ FDI3 ® And PN
g FDI4 o @ 4
s g . FDI5 ® A I
0 & . FDI6 9 ® ~
2 FDI7 ® AP
% FDI8 () <>\\j
o L/ 9 37
SS1 o a ®
A 11 39
RS-485 B ©) @ /,_Q ®

DO1A
DO1B
DO2A
DO2B
DO3A
DO3B
DO4A
DO4B
DO5SA
DO5SB
DOGA
DO6B
DO7A
DO7B
DO8A
DO8B
DO9A
DO9B
DO10A
DO10B
DO11A

DO11B
DO12A

DO12B
DO13A
DO13B
DO14A
DO14B

PucyHok 5.2 — HazHauyeHMe KOHTaKTOB KnemMmMHuKa (moandukaums 01)

Tabnuua 5.1 — HazHayeHMe KOHTaKTOB KneMMHUKa (moandmkaums 01)

1q97oxi1qg
a19H.LadxounfT

HanmeHoBaHue

HasHaueHune

FDI1-FDI8

Bbl CTpble OANCKPETHbIE BXOAbl

SS1

O6LLag To4ka BXo40B

DO1A, DO1B-DO14A, DO14B

,D,MCerTHbIe BbIXOA4bl TUMa pene

A B

Knemmbl gns nogkntodeHms no untepdgency RS-485
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5 MopgkntoyeHne

BbicTpble AUCKPETHbIE

BXOAbl
[ ]

USB Device

X

CTAPT

cron

.

SS

1

FD

11

L

FD

12

FD

13

FDl4__ |

FD

14
15

FDI6___ |

FD

16
17

FD

18

SS

1

RS-485

[SICHICIICIICIIC)

12

® 6 6000 o

N
w

|

— \.I_\_

Y

N

_\_I_\1

N
<

N
©

w

w
a

J

® ® ® 606000 QOO

19oxa
alqHLad ouny

PucyHok 5.3 — HazHauyeHue KOHTaKTOB KnemMmmMmHuKa (moandukauus 02)

Tabnuua 5.2 — HazaHauyeHUe KOHTaKTOB KNleMMHUKa (Moaudukauus 02)

| DO1B
() DO1,2A
DO2B
® DO3B
DO34A| 1
® DO4B gi
DOsB | 83
) DO56A| T Z
~ DO6B @
@) DO7B
DO7,8A
(24) DO8B
~ NC
NC
$S2
@) DI9 -
DI10 ]!
DI11
DI12
©! DI13 .
Dl14 .
DI15 .
DI16
DI17
DI18
DI19
DI20 |
@ SS2

HaumeHoBaHue HasHauyeHue
FDI1-FDI8 BbICTpble ANCKpeTHbIE BXOAbI
SS1 O6wwme Toukm Bxogos FDI1-FDI8
DI9-DI20 [unckpeTHble BXoabl
SS2 O6wwe To4km Bxogos DI9-DI20

DO1A, DO1B-DO8A, DO8B

ﬂ,MCerTHbIe BbIXOA4bl TUMaA pene

A B

Knemmbl gnst nogkntodeHns no uHtepdency RS-485

NC (Not connected)

HeT nogkntoyeHns

Q|

NPEOYNPEXOEHUE
He ponyckaetcs nogkntodeHue nposoaos kK koHTakTam NC (Not connected).
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BbicTpble AMUCKpeTHble

’, i SS2
'J USB Device ] DI9 4] -
@ @ DI10 a !
m;% (f—— Di
oron @ DI12
(@f—— I3 .
H ©; DI14 .
sD | DI15 °
@ DI16
@f—— D17
® DI18
| D19
@ DI20 |
@ SS2
NC
®© @—— NC
SS1 oy ® U+
- |+ oI [~; ) U-
| ® &
| FDI2 o HE U-
FDI3 ® ©) FDO1 | R,
3 &@ ® FDO2
= . FDI5 ® FDO3
) . FDI6 0 ® FDO4 S s
FDI7 ® FDO5 .
| ~__|FDI8 ® © FDO6
SS1 ol @ FDO7 "
A FDO8 H
RS-485 B @ @ @_9 ® U- L+

PucyHok 5.4 — HazaHayeHue KOHTaKTOB KneMMHuka (Mmogudukaums 03)

Tabnuua 5.3 — HazaHauyeHue KOHTaKTOB KNleMMHUKa (Moaudukauus 03)

19foxa
a1qH.Lad ouT

19roxiIag
a19HLad oM a1ad1oiag

0]

HaumeHoBaHue HasHauyeHue

FDIM1-FDI8 BbICTpble ANCKpPETHbIE BXOAbI
SS1 O6wwme Toukn Bxogos FDI1-FDI8
DI19-DI20 [uvckpeTHble BXoabl
SS2 O6wme Toukun Bxogos DI9-DI20
FDO1-FDOS8 BbICTpble ANCKPETHbIE BbIXOAbI TUMA TPAH3UCTOPHbIN KoY
A B Knemmbl gnst nogkntodeHns no nHtepdency RS-485
U+, U- HanpsikeHne nutaHmsa Boixogos FDO1-FDO8
NC (Not connected) HeT nogkntoyeHus

NPEQYNPEXOEHUE

He ponyckaetcs nogkntodeHme npoeogos K koHTakTam NC (Not connected).
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— = DO1A
@ USB Device — @ DO2A
] DO3A
;% —e © (16} DO4A o] ]E:'
o = DO1-4B X
con \/ 29
— @ DO5A T I
H - —@ DO6A o
. — (20) DO7A
— —@ DOSA
@ DO5-8B
@ NC
NC
@ Al1-1
Al1-2
@ Al1-3
Al1-4
SS1 @ — @ Al2-1
0 _-|{+ FDI1 @ Al2-2 w g
3 |~ __| FDI2 3 © AI2-3 53
5 FDI3 ® ) Al2-4 S
g3 FDi4__ 45 () Al3-1 g
8] : FDIS ® Al3-2
o a . FDI6 9 ©; Al3-3
g FDI7 @ Al3-4
2 L 2228 ® @ Al4-1
S Al4-2
A @ O @ Al4-3
RS-485 B =5 — Al4-4

PucyHok 5.5 — HasaHayeHue KOHTaKTOB KNeMMHUuKa (Mogudukauus 04)

Tabnuua 5.4 — HazaHauyeHUe KOHTaKTOB KNleMMHUKa (Moaudukauus 04)

HasHauyeHune
BbICTpble ANCKpETHbIE BXOAbI

O6wwme Toukn Bxogos FDI1-FDI8
[unckpeTHble BbIXOAbl TUMNA pene
AHarnoroBble BXoabl

HaumeHoBaHune
FDI1-FDI8

SS1
DO1A, DO1B-DOS8A, DO8B

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

A B
NC (Not connected)

@ ‘I'IPEHYI'IPE)K.D,EHVIE

He ponyckaetcs nogkntodeHue nposoaos kK koHTaktam NC (Not connected).

Knemmbl gnsi nogkntodeHns no untepdgency RS-485
HeT nogkntoyeHns

5.4 nckpeTHblie Bxoabl (FDI n DI)

OuckpeTtHble Bxoabl koHTponnepa (FDI n DI) paGotaioT B pexume onpeaeneHusi Norm4eckoro YpOBHS.
3HayeHnst COCTOSIHWNSI BXOOO0B XpaHATCA B BUAe BUTOBON Macku.
BeicTpbie anckpeTHble Bxodbl (FDI) Takke moryT pabotatb B AONOMHUTENBHBLIX PEXUMaXx:

+ 0bpaboTka curHanoB aHkogepa (4o 45 klu);

*  M3MEepEeHUne YacToTbl (CUrHan npsiMoyronibHon cpopmel YactoTtom ot 0 'y go 95 kly);

*  rogcyeT KonmyecTsa umnynbcoB (4o 95 k).

NMPUMEYAHUE
EI MogpoGHble cBeaEHMsI 0 HACTPOMKE BXOOO0B M3NOXEHbI B AokyMeHTe OnncaHne Tapret-¢gannos.
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5 MopgkntoyeHne

5.4.1 NopknoyeHne K ANCKPETHbIM BXoaam

— SS1 — SS2
Jlatumk 1 2 FDI Hatuuk 1 2 DI9

Jatyuk 2 2 FDI2 Hatynk 2 2 DI10

Jarunk 8 2 FDIS [atunk 122. DI20
— | SS1 — | SS2

PucyHok 5.6 — Cxema noakntoYeHUsA KOHTaKTHbIX  PUCYHOK 5.7 — CxemMa nogKnoYeHUsi KOHTaKTHbIX
AaTYMKOB K ObICTPbIM AUCKPETHLIM BXo4aM [aT4YNKOB K AUCKPeTHbIM Bxogam DI9-DI20

FDI1-FDI8 (mogudmkaumum 02 n 03)
LaTtunk HaTtuumk +
p-n-p FDI1 n-p-n FDI1
° oK FDI2 ° oK FDI2
FDI3 FDI3
FDI4 FDI4
EA FDI8 EA . g[s)l18
2482 S81 2482
+ +

PucyHok 5.8 — NMoakntoyeHne TpaH3ncTopoB TUNa PucyHok 5.9 — NoakntoyeHne TpaH3UCTOPOB TUMNa

p-n-p FDI1-FDI8

n-p-n* FDI1-FDI8

Hatunk Oatynk
p-n-p DI9 n-p-n DI9
° oK DI10 ° oK DI10
DI11 DI11
DI12 DI12
2485 2 %Bg
+ +

PucyHok 5.10 — MoakntovyeHne TpaH3NCTOPOB

PucyHok 5.11 — MNogknoyeHne TpaH3UCTOPOB
Tuna p-n-p DI9-DI20

Tuna n-p-n DI9-DI20

CD NPEAYNPEXAOEHUE

* [1Ns NOAKITIYEHMS TPaH3UCTOPOB TMMa N-p-n K AncKpeTHbIM Bxogam FDI1-FDI8 cneayet

MCNONb30BaTb OTAENbHbIA UCTOYHUK NUTaHUSA Ans Bxogos. Knemma SS1 o6beagmHeHa co BXoAoMm
nuTaHus (cM. pasgen 2.2).
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Tabnuua 5.5 — MNogkntoueHne aHKoAepoB

Ne s3HKoAepa 1 2 3 4
OHkoaep AB A — | A B — A B — A B —
FDI1-8 1 2 — | 3 4 — 5 6 — 7 8 —
OHkogep ABZ A B Z A B z

FDI1-8 1 2 3 | 5] 6 7 o

NMPUMEYAHUE

|II Mpn noaknoyeHnn aHKoAEepOB Tuna p-n-p Ha knemmy SS1 nogkntovaetcs 0 B.
Mpn noaknyeHn aHKOAEPOB TuNa h-p-n Ha knemmy SS1 nogkniovaetcs 24 B ot otaensHoro
MCToYHMKa NuTaHus. Knemma SS1 o6beamHeHa co BXO4OM NMUTaHUS.

5.5 AluckpeTHble Bbixoabl (DO n FDO)

IunckpeTHble Bbixoabl npmudopa (DO n FDO) moryT paboTtatbk B 0AHOM M3 CriegyrLmnX peXnMOB:
* MepekItoYEHNE NOTMHECKOrO CUrHana;
* reHepauusi 3ajaHHOrO KOfIMYeCTBa MMMYbCOB;
* reHepauus LUAM (Toneko anga FDO).

El NMPUMEYAHUE

MoppobHble cBefeHNst 0 HACTPOMKE ANCKPETHBIX BbIXOA0B NMPUBEAEHLI B AOKYMEHTE
OnucaHue TapreT-goansnos.

5.5.1 MNoaknoyeHne Harpy3ku K AUCKPETHbIM BbIXxogam

Ha pucyHke 5.12 npeacTtaBneHa cxema nogkodeHnsa Harpy3ky K BbIxodam Tuna «peney».

AC/DC
@

DOXA | ——

‘I DOXB -

PucyHok 5.12 — Cxema noAakno4YeHNUs Harpy3ku K AUCKpPeTHbIM BbIXoA4am TUNa «perne»

Ha PUCyHKe 5.13 npencrasfieHa cxema nogKrni4YeHna Harpysky K Bbixogam tmna «TpaHSI/ICToprIIZ KIMHO4Y» .

U+
FDO1 C ] 2 bll
RH2 ~24B

FDO?2 C 1

FDO8 L1
U-

PucyHok 5.13 — Cxema nogkntovyeH1s BHELWHUX CBA3eN K AUCKPETHbIM BbIXoAam Tuna
«TpaH3ucTopHbLIN Kntoy» (FDO1-FDOB8)

[MonoxutenbHbIN NOTEHLMAN HanpPsHXKeHNs NUTaHUA BbIXOAOB noAaeTcs Ha knemmy U+ Ans nutaHns BbIXOOOB
FDO1-FDOS8.

[onyckaeTcss ucnonb3oBaTb MCTOMHMKW MUTAHUS C Pa3NMYHbIM HOMMHAmbHBIM 3HAYEHUEM BbIXOO4HOMO
HanpsxeHus B gnanasoHe 10...36 B.
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5 MopgkntoyeHne

MakcumanbHasi AnvHa NWHUM NUTaHUS BbIXOOOB OT MCTOYHMKA MuTaHus o knemmbl U + coctasnsier
30 meTpos.

O

NPEQYNPEXOEHUE
PekomeHayeTcsi paBHOMEPHO pacnpedenaTb Harpysky mexay knemmamu U—. MakcmanbHbIR ToK
Harpysku Ha ogHy knemmy U— coctaBnsieT 3,4 A.

5.5.2 PeXXuMbl BKNHOYEHUSA BbIXOAHbIX 3JIEMEHTOB

BhICTpble AMCKPETHLIE BbIXOAbI KOHTPOMepa MoryT paboTtaTh B CNeAYOLNX peXnMax BKIOYEHUS:

0]

BEPXHUM KIoY (PUCYHOK 5.14) — Ana KOMMYyTauumn Harpy3kn ¢ MEHbLUEN EMKOCTBHO 1 BOMbLLIMM TOKOM;

BEPXHUM N HYUXXHWI KITHOYM (PUCYHOK 5.15) — Ana koMMyTauum Harpysku ¢ 60onbLuen eMKOCTbIO 1
MeHbLUMM TOKOM (MeHee 100 MA).

NPEOYNPEXOEHUE
Ha OJHOM BbIX0A4€e Helnb3A BKIMIYNTb OAHOBPEMEHHO ABa peXunma.

+UH -UH

U+ CHarp
|
RHarp
FDO
g

PucyHok 5.14 — Cxema noaknto4eHUs Harpy3ku B peXXume BKITHOYEHUST «KBEPXHUN KITHOY»

+UH -UH

d
|

(@)
e
||
RHArp
o |

U

PucyHok 5.15 — Cxema noaknovYeHUs Harpy3Kkyu B peXXMMe BKITHOYEHUS KBEPXHUNA U HUXKHUIN KNIO4YU»

NMPUMEYAHUE
B pexxvme BKMoYeHUst «BEPXHWUI KoY NS yBENUYEHUA ToKa HarpysKku JornyckaeTcs noaknoyath
Harpysky naparnernbHO K HECKOMbKUM BblXodam O4HON rpymnnbi.

NMPUMEYAHUE
EmMkocTb koHaeHcaTopa Charp Bbi3BaHHAs KOHCTPYKTUBHBIMU OCOGEHHOCTSIMU NMOAKII04YaEMON
Harpysku, B 60MbLUMHCTBE CryYaeB SIBNSETCA NapasuTHOIA.
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Pexum BknroyeHus «BerHMﬁ M HWXKHUW KNIOYN»

MuwHuManbHas ONUTENbHOCTb nMmnynbCa npu HanpaxeHnn nnuTaHnAa BbiXOOO0B 24 B B 3aBMCUMOCTWU OT
pGSMCTMBHOVI N €MKOCTHOM Harpys3ku npmeeaeHa B Tabnuue Hmxe.

Tabnuua 5.6 — MnHMManbHaa ANUTENbLHOCTL UMNYJIbCa BbIXOQHOrO CUrHasma B pexume BKITHOYEHUs
«BEPXHUN U HKHUMN KITHOUYN», MKC

ConpoTtuBneHue EmMkocTb Harpy3ku, Cuarp

Harpy3ku, Ruarp 0 n® 1000 n® 22 HO 50 HD 100 HOP 1 MKD
250 Om 1 1 2 4 10 —
500 Om 1 1 3 6 20 80
5 kKOM 1 1 4 10 30 100*

NMPUMEYAHUE
III Mpwn emkocTu Harpyskun 1 Mk® 1 conpoTuBneHnn Harpy3km 5 kKOm:
* MakCcMmMmanbHoe BpeMsi HapacTtaHus nvnyneca — 10 MKc;
* MakcumarnbsHoe BpeMs crnaga umnyrnbsca — 20 MKC.

MakcumansHas ponyctumasa ydactota LWLUMM npu HanpskeHuu nuTaHus BbixogoB 24 B npu pabote Ha
PE3UCTUBHYIO M EMKOCTHYIO Harpy3Kky npueegeHa B Tabnuvue Huxe.

Tabnuua 5.7 — MakcumanbHo gonyctumas yactota LLIMM B pexnme BKNHOYEHUSI «KBEPXHUA U HUXKHUMN
Knoun», Ny

ConpoTtueneHue EMKOCTb Harpy3k#, Cuarp
Harpy3ku, Ruarp 0n® 1000 n® 22 HO 50 HD 100 HO 1 MKD
250 Om 60 000 50 000 14 000 6 000 3000 200
500 Om 60 000 60 000 31000 13 500 6 500 500
5 KOM 60 000 60 000 50 000 35 000 17 000 1000

PeXum BKMIOYEHUS1 «BEPXHUIA KITHOU»

MuHUManbHas ONMTENbHOCTL MMMYMbCa MPU HaMpsPKEeHUWM MNUTaHWs BbixodoB 24 B B 3aBMCMMOCTM OT
PE3NCTUBHOM 1 EMKOCTHOW Harpy3kv npuBeeHa B Tabnuue Huke.

Tabnuua 5.8 — MMHMManbHasa ONUTENLHOCTbL UMMYJbCa BbIXOAHOrO CUTrHama B peXxume BKIHOYEHUs
«BEPXHUW KNOY», MKC

ConpoTtuBneHue EMKocTb Harpy3ku, Cuarp
Harpy3ku, Ruarp 0 n® 1000 n® 22 HO 50 H® 100 H® 1 Mk®
50 Om 5 10 15 25 40 —
500 Om 5 10 30 50 400 1500
5 kOm 5 20 300 500 5000 10000

NPUMEYAHUE
m Mpu emkocTu Harpyskun 1 Mk® 1 conpoTUBNEeHNN Harpy3km 5 kKOMm:
* MakcuMmarsibHoe Bpems HapacTaHusa nmnynbca — 10 MKc;
* MakcMmanbHoe BpeMsi cnaga nmnynsca — 20 MKC.

MakcumanbHasa vactota WM npu HanpspkeHum nuTaHus BbixogoB 24 B n paboTe Ha pe3ncTyBHYKO U
€MKOCTHYI0 Harpys3Kky npvBefeHa B Tabnuue H1xXe.

Tabnuua 5.9 — MakcumanbHas yactoTta LUMM B pexxume BKNOUYEHUA «BEpPXHUM Koy, 'y,

Conpotu- EmMkocTb Harpy3ku, Cuarp
BreHue 0no® 1000 n® 22 HO 50 HO 100 HO 1 MKD
HarpysKku,
RHarp
50 Om 10 000 1000 650 400 250 —
500 Om 10 000 1000 300 200 25 5
5 KOm 10 000 500 30 20 2 1
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5 MopgkntoyeHne

5.5.3 [InarHocTMKa COCTOSIHUSI BbIXOAOB U Harpy3ku

BbixogHble 3neMeHTbl Tuna TPaH3UCTOPHbLIA KMKY  OUArHOCTUPYKOT HEWCMNPaBHOCTW, NPUBELEHHbIE B
Tabnuue 5.10.

B Cny4ae (bMKCMpOBaHMFl nobown 13 HeMCI'IpaBHOCTeIZ 3aropaeTtca KpaCHbIVI cBeToamoa CoCToAHUA BbiXoaa.

Ta6nuua 5.10 — JuarHocTnka HeucnpaBHOCTEN BbIXOAHOIO Kackaga

HeucnpaBHocTb | OnucaHue
HeucnpaBHocTb Bcero Kackaga

Meperpes BbIXOQHOrO Kackaga JnarHocTrka HemcnpaBHOCTEN NPONCXOQUT BHE 3aBUCMMOCTM
OT BbIOpPaHHOIO pexrMa BKIoYEeHNS BbIXOQHOIO Kackada u He
MOXeT ObITb OTKMoYeHa. B cnyyae dmkecuposaHus nobon n3

HeucnpaBHOCTEW OTKIMIOYAETCHA BECb BbIXOQHOWN Kackaj

lMoBbILWEHHOE HanpaxexHue B uenn NnnTtaHna
BbIXOAQHOIo Kackaga

HeVICHpaBHOCTb OoTAeJIbHbIX BbIXO4O0B Kackaaa

Meperpes TpaH3UCTOPHOrO BbIXoAa [narHocTvka HemcrnpaBHOCTEN NPOUCXOAUT BHE 3aBUCMMOCTM
OT BblGpPaHHOro peXxrmMa BKITHUYEHUS! BbIXOQHOIO Kackaaa u He
MOXeT ObITb OTKMoYeHa. B cnyyae gukcnpoBaHms nioGoi us

KopoTkoe 3ambikaHvie B Lieni Harpyski HencnpaBHOCTEN OTKMOYAETCs TONbKO HEUCTPaBHbIN BbIXO4
(Tonbko B cocTosAHMM BbIxoga — Bkn.)*

Meperpyska no TOKy B Lieny Harpysku

OOpbIB Harpy3Ku

OOGpbIB Harpy3ku (TONbKO B COCTOSIHUN InarHoctuka obpbiBa Harpy3ku He HacTpauBaeTcs 1 Bcerga
BbIxoda — Bbikn.)* BKIIlOYEeHa

NPUMEYAHUE
* B pexume paboTbl BbicokovacToTHoro LM curHana nnv npy Manom 3HavyeHun koadpuumneHTa
3anonHexus UMM HencnpaBHOCTM MOTyT ObITb HE MPOANArHOCTUPOBAHbI

NPEAYNPEXOEHUE
(D [ns paboTbl PyHKLMM KOHTPOMS 06pbIBa B Lieny Harpy3kyM NOCTOSIHHO NPUCYTCTBYET TOK He Gornee
1 MKA.

5.6 AHanoroBble BxoAbl

BxogHble n3mepuTenbHble YCTPOMCTBA B KOHTPOMnNepe SBMAAOTCA YHMBEpPCanbHbIMU, T. €. K HUM MOXHO
nogknioyatb nobble nNepBuYHblE nNpeobpasoBaTenu (Qatyvku) W YHUPUMUMPOBAHHbLIE CUrHamnbl U3
nepeymcrieHHbIx B Tabnuue 2.4. K Bxogam KOHTposnsiepa MOXHO NOAKMIOUNTL OQHOBPEMEHHO AATHMKM PasHbIX
TMMNOB B MOOLIX COYETaHMSAX.

NPEAYNPEXOEHUE

(D [ns 3awmnTbl BXOOHbBIX LEenen KOHTporepa OT BO3MOXHOro npobos 3apsgaMm cTaTmyeckoro
3MeKTpPNYeCcTBa, HAKOMMEHHOTO Ha NIMHUAX CBSA3WN KKOHTPOep — AaTuvK», nepes NoaKNioYeHnem K
KNEeMMHWKY KOHTpOrepa Mx Xurbl criegyet Ha 1—2 cekyHAbl COEANHUTb C BUHTOM (PYHKLIMOHANbHOIo
3asemnenus (FE) wuTa.

Bo Bpemsi npoBepkn NCMpPaBHOCTK A4aTyuKa 1 JIMHWM CBS3U CneayeT OTKMYMUTL KOHTPOSep OT CETU NUTaHUS.
UTtoObl mn3bexaTb BbIXO4a KOHTpoMfepa M3 CTPOS Npu «NPO3BOHKE» CBA3EW CneayeT MCMnonb3oBaTb
n3mepuTernbHble YCTPOWCTBA C HanpshkeHUeM nutaHust He 6onee 4,5 B. [Ins Gonee BbICOKMX HaMPsHKEHWUIA
NUTaHNS 3TUX YCTPOWCTB OTKIYEHNE AaTymKa OT KOHTpornepa obs3aTensHO.

MapameTpbl IMHUN COEANHEHUSI KOHTPOMIEPa C AaT4YMKOM NpuBeaeHbl B Tabnuue 5.11.

Tabnuua 5.11 — MapamMeTpbl MIMHUKU CBA3U KOHTpOMiepa ¢ gaTynkamm

OnuHa ConpoTtuBneHue
Twn paTtumka NIVHUNA, M, nNuHUK, Om, UcnonHeHue NMHUK
He Gonee He Gonee

TpexnpoBogHasi, NpoBoAa paBHON
TC 100 15 PeXrpoBoA PoBoAa p

OJTMHBI N CeYeHuns

TepMOoaneKkTpoaHbI kKabenb

*
L 20 100 (komMneHcaLNOHHbIN)
YHUDULMPOBAHHbLIN CUTHAS
CUNbl TOKa NOCTOSIHHOIO 100 100 [ByxnpoBogHas
HanpspkeHne
YHUDULMPOBAHHbLIN CUTHAN
BYXMNpoOBOAHas

HanpsPKEHUS NOCTOSIHHOIO TOKa 100 50 Asyxnposon
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MpogomkeHue Tabnuubl 5.11

OnuHa ConpoTtuBneHue
Tun paTunka NINHUNA, M, nUHUK, Om, UcnonHeHue NnMHUKU
He Gonee He Gonee
CwurHan conpoTuBneHus 10 5 [ByxnpoBogHas

NMPUMEYAHUE
* [lonyckaeTtca conpoTmerieHne nuHumn 6onee 100 Om npu HanMYUKM B LLENW UCTOYHUKA NMUTAHKS
[0CTaTOYHOro HanpshXXeHus!.

5.6.1 MNoaknoyeHUe AaTYUKOB K aHANOroBbIM BXoaam

5.6.1.1 MopkniovyeHne TepmonpeodpasoBaTens CONpPoTUBIEHUA
BbixogHble napameTpbl TC onpeaenstotes n3 HCX B cootBetctum ¢ [ICTY 2858.

TC

PucyHok 5.16 — Cxema nogkntoyeHnsa TC no TpexnpoBOAHOM cxeme

UTtobbl m3bexarb BMAMAHWA COMPOTMBIIEHWI COEOMHWUTENbHBbIX MNPOBOAOB Ha pe3ynbratbl U3MEpEHWN
Temnepartypbl, JaTYMK crieqyet nodknioyate K KOHTPONMepy no TpexnpoBogHoW cxeme. [Ina aToro Kk ogHoMy
n3 BbiBogoB TC nogkntoyaloTCs OOHOBPEMEHHO ABa MPOBOAA, COEAMHSIOLWMX €ro C KOHTPOMnepoMm, a K
Opyromy BblBOOY — TPETUW COEAMHMUTENbHBIN NPoBoA. NS NonHOM KOMNeHcauun BAUSHUS COEAMHUTENbHbIX
NpoBOAOB Ha pe3ynbraTbl M3MepeHun TpebyeTcs, YTOoObl MX CONMPOTUMBIEHUA ObINIM paBHbI APYr Apyry
(oocTaTo4yHO Mcnonb3oBaTh OANHAKOBbLIE MPOBOAA PABHOMW AfUHBbI).

5.6.1.2 NMopkniovyeHne TepmMmoaneKkTpmuyeckoro npeodpasoBarens (TIM)
HCX Tepmonap pasnunyHbix Tunos cooteetcTByeT ACTY EN 60584-1.

Ecnu nopgkntovyeHne cBo6oAHbIX KOHLOB TI1 HenocpeACTBEHHO K KOHTAKTaM KOHTposnsiepa HeBO3MOXHO, TO
coeaMHeHne Tl Cc  KOHTPONNEPOM HeoOXOOMMO  BBIMOMHATL C  MOMOLLUBK  KOMMEHCALUMOHHbIX
TEPMOIMEKTPOAHBLIX NPOBOAOB UNKU kabenen ¢ obsizatenbHbiM cobntogeHneM MOMNAPHOCTU UX BKIOYEHUS.
Mcnonb3oBaHne TepMOanekTpodHbix kabenen nO3BOnseT yBenWuYUTb ANUHY NPOBOAHUKOB TepMonapbl U
«nepeHecTn» ee cBOBOAHbLIE KOHTAKThI K KITEMMHUKY KOHTposiepa.

mn

pabouuin
cnait

PucyHok 5.17 — Cxema noakntoyeHus TI1

[lNa KOPPEKTHOro BblYMCIIEHWS! NapaMeTPOB B CXeEMe NpedyCMOoTpeHa aBToMaTnyeckast KoppekUuusi mokasaHuii
KOHTponnepa Mo TemnepaType XonogHoro cnas. TemnepaTypy XOSMOAHOMO cras Wu3MepsieT [aTyuk,
PacronoXeHHbIN Ha nnate KoHTponnepa. KoHTponmnep MMeeT Tpy BCTPOEHHbIX AaTymka XONogHoro cnasl.

ABTOMaTUYeCKasi Koppekuusi obecneynmBaeT MpaBWIibHblE MOKa3aHWs KOHTporsiepa B clly4yae M3MeHeHust
TeMnepaTypbl OKpyXXatoLLen cpeabl.

5.6.1.3 MNoaknioyeHne yHUULUUPOBaAHHbIX CUTHANOB TOKa U HanpsKeHus
[NnTaHne akTUBHbIX 0aT4YMKOB OOJT)KHO OCYLLECTBNATLCA OT BHELUHEro Ornoka nuTaHus.
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AKTUBHbIE NpeobpasoBaTeny ¢ BbIXOAHLIM CUTHANOM B BMAE MOCTOAHHOrO HanpsbkeHus (—1...+1 B n —=50...
+50 mMB) n cunbl Toka noctosiHHoro HanpspkeHus (0...5 mA, 0...20 MA n 4... 20 MA) MOXHO MoAkn4aTb
HEeNoOCpPeLCTBEHHO K BXOAHbIM KOHTaKTaM KOHTposnnepa.

Oatuuk

out

PucyHok 5.18 — Cxema nogknio4eHUs 4aTYMKOB C YHU(PULMPOBaHHbLIM BbIXOAHbLIM cUrHanom -50...
+50 MB n —1...+1 B no TpexnpoBogHON cxeme

Un
+| -
+ fatumk _ n

PucyHok 5.19 — Cxema noakntovyeHUs 4aTYUNKOB ¢ YHUPULUPOBAHHBLIM BbIXOAHbIM CUrHaNoM Toka 4...
20 vA no ABYXNPOBOAHOW CXeme

PucyHok 5.20 — Cxema noakno4YeHUsA JaT4nKoB ¢ YHUDPULUPOBAHHBLIM BbIXOAHbIM curHanom 0...20 mA
1 0...5 MA no TpexnpoBOAHOWN cxeme

5.6.1.4 MNopaknioyeHne aaTymMKa pe3MCTUBHOIO TUNAa

KoHTponnep cnocobeH o6pabaTtbiBaTb CUrHanNbl ATYNKOB PE3UCTUBHOMO TUNa ¢ conpoTtusneHnem 0...2 kOm
mnn 0...5 kOm.

PucyHok 5.21 — Cxema nogknroyveHmsa gatumkoB Tuna 0...2 KOm n 0...5 kOm
5.6.2 NMpuHUMN padboTbl

5.6.2.1 BknovyeHue gaTymka B CNMCOK onpoca

BkntoveHue noboro gatymka B CIMCOK onpoca Npou3BoguTca aBToMaTtMyeckn nocne 3agadus tuna ero HCX B
napametpe «Tun patumka». Ecnu B napametpe «Tun gaTtumka» YCTaHOBMEHO 3HadeHue «[aTymk
OTKJTIOMEH», AaTuMK UCKITIOYaEeTCs M3 CnncKka onpoca.
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Onsa kaxgoro Bxoga 3agaetcs napametp «lMepuop onpocax. Neprog onpoca MOXeT ObiTb YCTAHOBMEH B
nHtepeane ot 0,6 go 10 cekyHa. Ecnu onpoc Bxog He MOXET ObiTb ONPOLUEH C 3a4aHHOW NEPUOANYHOCTBIO
(Hanpumep, ecnn Ha Bce Bxodax 3ajaH nepuop onpoca 0,6 cekyHA), TO KOHTpOMMep aBTOMaTUYecKu
yBENMYMBAET Nepmog, onpoca A0 HaUMEHbLLETO BO3MOXXHOTO.

B koHTponnepe npegycmotpeH pexunm «MakcumanbHom 3arpy3ku ALM». B atom pexume nepuop onpoca
OyOoeT aBTOMaTU4YeCKM HACTPOEH Ha MWHUManbHbIA BO3MOXHBIA Mepuofd Afs COOTBETCTBYHOLLEro Tuna
oartyuka.

5.6.2.2 YcTaHOBKa Anana3soHa U3amMepeHus

Bo Bpemsi paboTbl C akTUMBHbIMKM MpeobpasoBaTensmu, BbIXOAHLIM CUrHANoM KOTOPbIX SIBMSIETCS
YHUMULNPOBAHHBIA CUrHamn HanpsikeHUsi NMOCTOSIHHOTO TOKa WU CWMbl TOKA MOCTOSIHHOTO HanpshkeHusi, B
KOHTpomnnepe npeaycMOoTpeHa BO3MOXHOCTb MacluTabupoBaHusi LiKanbl U3MepeHusi. Tekylune BenUYuHbI
KOHTPONMUPYEMbIX MapaMeTpPOB BbLIYUCAAIOTCS C MOMOLLbI0 MacLUTabUPYHOLLMX 3Ha4YeHWI, 3agaBaeMmblixX
VHOMBMAYarNbHO ANs Kaxaoro BxoAa. Mcnonb3oBaHne MacluTabupyowmx 3Ha4yeHnidi No3BonsieT otobpaxarb
KOHTpoOnvpyemble huandeckne napameTpbl HEMOCPEACTBEHHO B eauHULAx UX M3MmepeHus (aTmocdepax,
Kunonackansix, MeTpax u T. .).

[na macwtabupoBaHUs LWKanbl USMePeHUs credyeTt yCTaHOBUTL rpaHuLbl Anana3oHa M3MepeHus:

« Ain.L — HWXHSIAA rpaHuLa, COOTBETCTBYET MUHMMANbHOMY YPOBHIO BbIXOAHOMO CUTHasa AaTyvka;

« Ain.H — BepxHsis rpaHnLa, COOTBETCTBYET MakCUMaribHOMY YPOBHIO BbIXOAHOIO CUrHana aaTtyuka.
HanbHenwasa o6paGoTka curHanoB [JaTyvMka OCYLUECTBNSIETCA B 3adaHHbIX eOuHUUax W3MepeHusl Mo

NIMHEHOMY 3aKOHY (rpsiMornporiopuuoHaisHoMy npu Ain.H > Ain.L unv o6pamHo nponopyuoHaibHOMY Npw
Ain. H < Ain.L). Pacyer Tekyllero 3Ha4yeHWsi KOHTPONMPYeMOro AaT4yMKOM napameTrpa npous3BoguTcs no

dopwmyne:

IIpu Ain.L < Ain.H 1l = Ain.L + (Ain.L — Ain.H) - (Vax — Viun)

VMaKC - VMI/IH

(5.1)

(Ain.H — Ain.L) - (Vax — Vi)

(5.2)
VMaKC - VMI/IH

IIpu Ain.L > Ain.H 1l = Ain.L —

rae

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

Vex — TEKYLLIEE 3HAYEHNE BXOAHOrO CUrHana;

Vs — MUHUMarnbHOE 3HaYeHne BXOAHOro curHana gardmka no gaHHbeiM Tabnuupl 2.2 (MA, MB unu
B);

Vvakec — MakcumarnbHoOe 3Ha4YeHNe BXOOHOIO cUrHana gatynka no gaHHsiM Tabnuubl 2.2 (MA, MB rnm
B);

M,z — N3MEpPEHHOE 3Ha4YeHne napameTpa.

5.6.2.3 HacTtpouka undposon counsTpauum namepeHnmn

[ns pononHUTeNnbHON 3alMThl OT 3MEKTPOMarHUTHbLIX MOMEX B KOHTpOMnepe npegycMOTPeH MporpamMHbIi
uncposon MuUnsTP HU3KMX YacToT. Liudpposas dunstpaums nposognTcsa B ABa atana.

Ha nepBom 3rtane cumnbTpauum n3 TeKyLMX WU3MEPEHUI BXOAHbLIX MapaMeTpoB OTMUMLTPOBLIBAOTCS
3Ha4YeHus1, UMetoLLMe SIBHO BblpaXKEHHbIE «MpoBasnbl» UMK «BbIOpPOCLI». [Ns 3TOro KOHTponnep BblYUCNSET
pasHOCTb Mexay pesynbrataMmu U3MEpPEeHUNn BXOOHOW BENWUYUHBI, BbINOMHEHHbIX B ABYX MOCHEOHUX LMKNax
onpoca, 1 CpaBHMBAET €€ C 3aJaHHbIM 3HAa4YeHUEM, HasbiBaeMbiM nonocon ¢pmnbrpa. Ecnv BbluMcneHHas
pasHOCTb MPEeBbILLAET 3a4aHHbIA Npeaer, TO NPOU3BOAUTCS MOBTOPHOE M3MEPEHUE, NOMYyYeHHbIA pesynsraTt
oTbpacbiBaeTcs, a 3Ha4YeHMe nomnockl unsTpa yaBavBaetcs. B crnyvae nogTBepXaeHWs HOBOMO 3HAYEHUs
GunbTp nepecTpamBaeTca (T. €. nornoca unbTpa YMEHbLIAETCA A0 MCXOAHOM) Ha HOBoe cTaburnbHoe
COCTOSIHUE M3MEPSEeMON BeNUYUHbLI. TakoW anropuTM MO3BONSET 3alMTUTb KOHTPOMNep OT BO3OeNCTBUS
€ONHWNYHBIX UMNYIbCHBLIX U KOMMYTALUMOHHbBIX NMOMEX, BO3HUKAKLIMX HA NpoM3BOACTBE Npu paboTe CUNOBOro
obopygoBaHus.

Monoca cdwmnbTpa 3agaercs B egnHMLax U3MEPSEMON BEMUYMHBLI MHOUBMAYANbHO AMs KaXOoro gatyuka.
YMeHbLUeHE Monockl bunbTpa ynyylwaeT MOMEX03allMWEHHOCTb BXO4a W3MEPEHUsl, HO MpuBoanT K
3aMefneHnI0 peakuun KOHTpornnepa Ha ObiIcTpoe M3MeHeHUe BXOOHOW BenuyuHbl. [103TOMYy npu HU3KOM
YPOBHE NMomex unu npu pabote ¢ BbICTPO MEHSIIOLLMMUCS NPOLIECCaMy PEKOMEHAYETCS YBENUYNTL 3HAYEHNE
nonockl hunsTpa NNy OTKINIYNTL OEeNCTBUE 3Toro napamertpa. [pu paboTe B yCnoOBUsIX CUIbHBIX MOMEX Ans
YCTPaHEHMS UX BMMAHUA Ha paboTy KOHTponnepa cneayet yMeHbLUUTb 3Ha4YeHme nonockl punstpa. JaHHbIN
UNbLTP MOXET ObITb OTKOHMEH YCTaHOBKOM 3Ha4YeHust 0 B napameTpe Monoca dunbrpa.
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Ha BTOopoM 3Tane cunbTpauumn curHan crrnaxveaerca (aemndupyeTcs) curHana ¢ Lenbilo ycTpaHeHus
WymoBbIXx cocTasnsowmux. OCHOBHOW XapakTePUCTUKON CriaxuBatowero ounstpa sSBASETCS «MOCTOsHHAs
BpeMeHn punsTpa.

dunbTpaunst npomcxoguT no chopmyne:

II =1l - T+1I

rae N — 3Ha4yeHne aHanoroBoro BbIX04a;

Mysm — 3HAYEHNE, M3MEepPEHHOE Ha BXOAE;

M’ uam— 3HaAYEHME, UBMEPEHHOE Ha BXOAE B NPeablayLni TakT USMEPEHUN;
T=1/(k/10 + 1) — kO3 DULUMEHT CrNaKMBaHNS;

K — noctosiHHas BpemeHu punsrpa.

- (1=T) (5.3)

N3M

MocTosiHHanA BpeMeHun cbvmpra 3afjaeTcsd B CeKyHOax nHonsmayarnbHO O5d KaXXOoro exoaa.

YBenn4yeHne nocTOsIHHOM 3HaYeHUs (bI/IJ'Ipra ynydwaetr nomMmexosawunueHHOCTb Bxoda WM3MepeHusd, HO U
OA4HOBpPEMEeHHO yBennyinBaeTt ero MHepUMOHHOCTb. To ecTb, peakumna KoHTponnepa Ha 6bICprIe N3MEHEHUA
BXOAHOWN BENUYNHLI 3aMenseTcs.

B cnyyae HeobxogumocTu OaHHbI OUNETP MOXET ObiTb OTKIIOYEH YCTAHOBKOM 3HayeHus 0 B napametpe
MocTosiHHasa BpeMeHu hunbTpa.

BpemeHHble gnarpaMmmbl paboTbl LMPOBbLIX OUITLTPOB NPEACTaBIEHbI HA PUCYHKE 5.22.

Tq)aKT
KoHTponunpyemas Temnepatypa
Tyam )
fDl/IJ'IprbI OTKITHOY€EHbI t
Tham ]
3agaHHoe
3HayYeHve

BkntoueHa nonoca punbTtpa

TVI3M

BknitoueHbl nonoca puneTpa u t
NOCTOSIHHAsA BPeMeHN hunbTpa

PucyHok 5.22 — BpeMmeHHble guarpamMmmbi pabotbl LM POBbIX (PUNLTPOB

5.6.2.4 Koppekuusa nameputenbHOU XapakTepuCcTUKU AaTYUKOB

[Ona ycTpaHeHMs HayanbHOW MOrpewHocTM npeobpasoBaTenern BXOAHbIX CUrHAmNoOB, W3MEpPEeHHoe
KOHTPOMNNEPOM 3Ha4YeHNe MOXeT ObITb OTKOPPEKTMpPOBaHO. B KOHTponnepe ecTb ABa Tuna KOpPEeKuumM,
MO3BONSAOLLNE OCYLLECTBNSATb CABUM UITN HAKIMOH XapaKTEPUCTUKN Ha 3aaHHY0 BENUYNHY.
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5 MopgkntoyeHne

T,°CA
100 | //
| 6ea xoppexuum /
80 5/
60 | //
;L&_) m : // C KoppeKuvet
| N T=T*0
"g 20 -//
£ [0 20 4 60 80 100 Tyams °C
AR, |(50) (71.3)  (Rycm, OM)
l:‘u.TCM Hn

PucyHok 5.23 — Koppekuusi «caBUr xapakTepucTukm»

CoBur xapakTepucTUKN NPUMEHSIETCS:
* [N KOMMeHcauun NorpeLlHocTen, BHOCUMbIX CONPOTUBNEHMEM NOABOAALLMX MPOBOLOB NpK
NCNonb3oBaHMKM ABYXMNPOBOAHOW CXeMbl nogknoyeHus TC;
* npu oTknoHeHun y TC 3HayeHus Ro.
HaknoH xapakTepuCTUKM U3MEHSETCA NyTeM NpuMbaBneHns K \3MEPEHHON BENUYMHE 3HaYeHus 8. 3HadeHune
3apaeTca napametpom Casur. 'paduk caBura xapaktepuctukm ans gatumka TCM (Cub0) npeacrasneH Ha
pucyHke 5.23.

T,°C
100 /
6e3 koppexuum //
80
/
60
/
40 / C Koppexumen
/ T= Tmsm ‘B
Nt H

0 20 4 60 8 100  T,g,°C
(50) (71.3)  (Rycm; OM)

PucyHok 5.24 — Koppekuusi <HaKnoH xapakTepucTukm»

N3meHeHMe HaknoHa  XapaKTEePUCTUKM  OCYLLUECTBMSIETCS  MNyTEM  YMHOXEHUS  U3MepeHHon (U
CKOPPEKTUPOBAHHOW  «COBUIOM», €CNM  3Ta KOppeKumMst Heobxoauma) BEMUYMHBI Ha  MOMPaBOYHbIN
KoadhpmumeHT [, 3HadYeHWe KOTOporo 3agaeTca napametpom HaknoH. pacduk M3MEHeHUs HakmnoHa
N3MEepUTENbHOW XapaKTepUCTUKN NpeacTaBneH Ha pucyHke 5.24. HaknoH xapaKkTepucTUKU UCNonNb3yeTcs, Kak
npaBuno, [ANnsi KOMMEeHcauuMu MOrpeLlHoOCTen camMmx [aTyuMKoB  (Hanpumep, nNpu  OTKMOHEHUU Yy
TepmonpeobpasoBaTtenein CONpOTUBIEHNsI NapaMeTpa O OT CTaHAApPTHOrO 3Ha4YeHWs) UKW MOrpPeLUHOCTEN,
CBsI3aHHbIX C pPa3bpocoM COMPOTUBIEHUI LUYHTUPYIOLLMX pe3ncTopoB (Mpu paboTe ¢ npeobGpasoBaTtensivu,
BbIXOAHbIM CUrHaroM KOTOpPbIX SIBMSIETCA CUMa TOKa MOCTOSIHHOIO HanpsikeHws). 3HadeHue nonpaBOvHOro
koadhpmumeHTa B 3apaetca B 6e3pasmepHbIX eguHuuax B auvanasoHe oT —1 o 10 u nepen yctaHoOBKOW
onpeaensietcs no gopmyre:

chaKT
B B ysm

rae Ngaxr — PaKkTU4EeCcKoe 3HavYeHNe KOHTPONMPYEMON BXOAHOW BENNYUHDI;

Myam — N3MEPEHHOE MOAYNEM 3HAYEHMNE TOW XKE BENTUYMHDI.

OnpepenvTb HeOBXOANMOCTb BBEAEHMS NONPaBOYHOIO KO3 dULIMEHTaA MOXHO, U3MEPVB
MakcMMarbHoe Unu 6rM3Koe K HeMy 3Ha4YeHue NapameTpa, rae OTKIIOHEHWE HaKIToHa
N3MEPUTENBbHOW XapakTepPUCTMKN Hanboree 3aMeTHO.

CD NPEAYNPEXOEHUE

3agaHne KOppPEeKTUPYIOLLNX 3HAYEHUI, OTNIMYALOLLUXCS OT 3aBOACKUX ycTaHoBOK (CaBur = 000.0 1
HaknoH = 1.000), n3ameHs€eT cTaHAapTHbIE METPONOTNYECKME XapaKTEPUCTUKN MOAYNS U AOIHKHO
NpoM3BOANTLCA TOMLKO B TEXHNYECKM 06OCHOBaHHBIX Cryyasix KBannuumpoBaHHbIMM
crneynanucTamu.

(5.4)
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5 MopgkntoyeHne

5.7 UnuTepchenc RS-485

Ha pucyHke 5.25 nokasaHa wwuHa RS-485 ¢ pacnpegeneHHbiMM ceTeBbIMU y3namu. Ons UCKNIOYEeHUs
HeonpeaeneHHoro COCTOSHMUA NPUMeEHSIETCA noaTarMeatowmne pesuctopsbl Rrs (failsafe — oTkasoyctonumsbiin),
KOTOpPblE TFapaHTUPYIOT «JTOrMYECKY0 eanHuuy» Ha Bbixoge. [loarsarmBatowme pesmctopbl obecnedmsaroT
NOATSXKKY NpsiMoro BxoAa (A) K nMTaHuIo, a nHBepcHoro (B) — k 3azemnexuio.

Slave Slave
B A B A
% 5B
Rrs
A < b A
Master § ‘ ‘ ‘ EI Slave
Be— B
Rrs
I oB

PucyHok 5.25 — CeTb RS-485 ¢ nogrsairuBarowmmm pesamcropamm

NMPUMMEYAHUE
III MoaTsirmBaroLLme pe3ncTopbl MOXHO BKIIOYUTL B cpeae nporpammupoBaHus Codesys (CM.
OnucaHue TapreT-goannos).

5.8 UnTepcpenc Ethernet

HasHauyeHue koHTakTOB Ans nopta Ethernet npeacraeneHo Ha pucyHke 5.26 n onucaHo B Tabnuue 5.12.

|
s
PucyHok 5.26 — KoHtaktbl nopta Ethernet

Tabnuua 5.12 — HaszHayeHue koHTakTOB nopta Ethernet

Ne KoHTaKTa OnucaHue
1 TD+
2 TD-
3 RD+
4 .
5 .
6 RD-
7 —
8 —

Ha pucyHke 5.26 Takke oToBpakeHbl CBETOAMOAbI, KOTOPbIE NOKa3bliBalOT COCToAHME UHTepdenca Ethernet.
HasHavyeHune cBeToanoaoB onucaHo B Tabnuue 5.13.

Tabnuua 5.13 — HasHayeHue cBeTogmonoB y nopta Ethernet

CeeToguoa Ha3HayeHue Cratyc OnucaHue
XKentbin Mepenaya gaHHbIX Bbikn. HeTt akTnBHOCTM
Bkn. Mepenayva unu nonyyeHune
JaHHbIX
3eneHbin CoeanHeHne Bbikn. HeT coeanHenus nnu
coeanHeHune 10 Méut/c
Bkn. CoeaunnHenne 100 Mout/c

(D NPEOYNPEXOEHUE
MopT Ethernet moxeT ncnonb3oBaTbCs ANA NOAKNIOYEHUS K cpeae pa3paboTkm CODESYS V3.5 (cm.

[MepBbIvi cTapT).
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BHMMAHUE

y4 A \ |Ecnu nopTel Ethernet 1 u Ethernet 2 06beauHeHbI B MOCT, ceTeBo Tpaduk obpabaTtbiBaeTcs
NpoLEeCCOPOM KOHTpOnnepa, NpUBOAUT K YBENMMYEHUIO BPEMEHU LIMKIA NOMb30BaTENbCKOIo
npunoxeHns CODESYS.

Pexumbl paboTbl CeTeBbIX MHTEPENCOB KOHTpOnnepa MOXHO HacTtpoutb B WEB-koHdurypatope (cm.
pasgen 6.1).

Tabnuua 5.14 — 3aBoacKkue ceTeBblie HACTPOUKN

3HayeHue
Napamertp MopTt 1 MopT 2
IP-agpec 192.168.0.10
Macka nogcetu 255.255.0.0 DHCP knueHT
IP-agpec wnto3a —

5.8.1 MexceTteBo#u akpaH (Firewall)

KoHTponnep noagepxmBaetr paboTy ¢ mexcereBbiM 3kpaHom (Firewall), 6narogapsi KOTOPOMY MOXHO
pasgenuTb ceTesble 30Hbl Ha nybnuyHyo (WAN) n nokansHyto (LAN) ¢ dunbsTpaumen cetesoro Tpacduka no
3ajaHHbIM MpaBunNaM Ha rpaHuue c nybnuyHon cetbio. lMpaBuna ana Tpadwuka onpenenstoT MONUTUKY
NMPOXOXAEHUSA NakeToB MeXAy pasHbIMW 30HaMMK.

MexceTteBow akpaH HacTpauBaeTcsa B WEB-koHurypatope.

Ona yoobcTBa HACTPOMKM MEXCETEBOro 9KpaHa pekoMeHayeTcss ucnonb3osaTb MacTep HacTpoiku. C
nomolubio MacTepa HacTPONKM MOXHO 3a4aTb AOCTYN K Cry>k6am, nepe4ncrneHHbim B Tabnuue 5.15.

BHUMAHME
4 ” \ | NioGble OTKpbLIThIE MOPTHI BO BHELLHIOW0 ceTb (WAN) MoryT npeacrasnaTh yrpo3y 6€30nacHOCTH.

Tabnuua 5.15 — NpaBuna npoxoxaeHUsa ceTeBoro Tpadpuka

YpoBeHb goctyna MpoTtokon Be3onacHocTb*
Ooctyn no npotokonam HTTP n
WEB-koHurypaTtop HTTP/HTTPS HTTPS cnegyet orpaHnuntb

naponem Ansi Bxoga

Hoctyn no npotokony SSH
cnepyet obszaTensHO

OC koHTponnepa SSH orpaHnyYnTbL Napornem unu
aBToOpu3auuen ¢
ncnonb3oBaHmemM SSH knto4der
HocTtyn no npotokony FTP
cnepyet obssarenbHO

Mepenavya daitnos FTP orpaHnynTb 6e3onacHbIM
naponem
Cryx0bi CODESYS (WEB- Modbus TCP HaHHble cnyx6bl BygyT 4OCTYNHBI

BM3yanusauusi, otnagka)
MMoneBble ycTponcTea Modbus TCP/OPC UA

m NMPUMEYAHUE

* HacTpovikn 6e3onacHocTu onucaHbl B pasgerne 6.2.
5.8.2 TunoBble cxeMbl ceTeBbIX NOPTOB

oes aBTopmnsauun

Onsa ynpolieHusa paboTbl C ceTeBbIMU HAaCTPOMKaMM peKOMeHOyeTCsl ucnonb3oBatb MacTtep HacTponku (Cm.
pasgen 6.1), B KOTOPOM MOXHO BblbpaTb OAHY M3 TUMOBLIX CXEM CETEBLIX MOPTOB KOHTpossepa. Cxema
CETEBbIX MOPTOB OMNPEAENSET POrib KaXA0ro U3 n3n4eckux CETEBbIX MOPTOB yCTponcTea. [JOCTyNHbIE CXEMbI
nepe4ncneHol B Tabnuue 5.16.
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Tabnuua 5.16 — TunoBble cxeMbl NOAKNIOYEHUNA

No Cxema nogknroveHus OnucaHue

1 Mopt Ethernet 1 nogknto4eH K nokansbHom
cetn (LAN).

MopT Ethernet 2 ncnoneayetcs kak
OTAENbHbIM U30SIMPOBAaHHbLIN CETEBOM
MHTepdenc ona NoagKIYeHNs K
rnobanbHon cetn (WAN), 3aLLMLLEHHBIN
Eth 1 MEXCETEBbLIM 3KPAHOM.

nVamTanl NMPUMEYAHUE

1 0 | m PekomeHpayeTtcs ycTaHOBUTL
OWHamMmuyeckuii IP-agpec v BKNIOYUTb
pexum DHCP ang nopta Ethernet 2.
LAN IP-agpec B 30He LAN
pekoMeHayeTcs HacTpauBaTh Kak
CTaTU4eCKUN.
2 Mopt Ethernet 1 n Ethernet 2 o6beanHeHbl B
MOCTOBOE MOAKMYEHNE K NTOKanbHON CETU
(LAN).

@ NPEOYNPEXOEHUE

B cnyyae nogknioyeHuns K
= rnobansHon cetn (WAN)

=== i peKoMeHyeTcs NCMonb3oBaTh
LAN : Firews NPOMBILLNEHHbI MapLIPYTU3aTop C
= NoaAeP>KKON (YHKLIMN MEXCETEBOro
Eth2| Eth 1 SKpaHa.

T B BHUMAHUE
: P 4 ” \ | Takasi KoHcpUrypaums
: | B npegycmaTpusaeT o6paboTky

CETEBOro Tpaduka LeHTpanbHbIM
NpoLeccopoM KOHTponnepa. 3T1o
NPUBOAUT K YBENMUYEHNIO BPEMEHN
LiMKIa nonb30BaTeNbCKoro
npunoxerHna CODESYS.

3 MopT Ethernet 1 nogkntoyeH K nokasbHON
cetn (LAN 1).
MopT Ethernet 2 saBnsieTca oTaenbHbIM
CeTeBbIM UHTEPdENCOM ANS NOAKNHYEHNS K
== | oTAenbHon nokansHow cetn (LAN 2 n LAN

i | 3).

— @ NPEAYNPEXAEHVE

B cnyyae nogkntodeHus k
rnobansHon cetn (WAN)
pekoMeHyeTCs UCMosb30BaThb
NPOMBbILLNEHHbIA MapLLpyTU3aTop C
noaaePKKon OYHKLUN MEXCETEBOIO
3KpaHa.

LAN 1 _

LAN 2 Eth2| Eth 1 Eth2| Eth1

5.9 USB Device (RNDIS)

Mpubop moxHo nogkniountb K MK yepes nopt USB Device (RNDIS) ¢ nomowpto kabens Micro-USB—USB
(BXOOMT B KOMMMEKT NOCTaBKM).

Mpouecc nogkntodeHus k cpege paspabotkn CODESYS V3.5 nogpobHo onucaH B AokyMeHTe [epBbin cTapT.

NMPUMEYAHUE
III IP-agpec koHTponnepa no ymondaxuio —172.16.0.1
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6 Hactporika

6 Hactpowuka

6.1 BbiCcTpbIN cTApT

[ns BkntoveHust npubopa cnepyet nogaTe NuTaHue. MNocne nogayn nuTaHusa nHamkatTop «MutaHne» O HayHeT
cBeTuTbcs.03

Mocne 3arpy3ku npubopa nugukatop «Pabota» & nepectaHeT muratb.
Ona panbHenwen HacTponku npubopa cnegyet noaknountbes kK Web-koHdurypaTtopy. [nga nogkntoyeHns
cneayeTt B agpecHon cTpoke noboro 6paysepa Beectu IP-agpec koHTponnepa:

« ecnu npubop nogkntoveH no untepgency USB Device, IP agpec no ymonyaHuio —172.16.0.1;

* ecnu npubop nogkntoveH no uHtepdgency Ethernet (nopt 1), IP agpec no ymonuanuio — 192.168.0.10.

NMPUMEYAHUE
II' Mpubop nopgkntoyaetcs kK MHTepderncy USB Device ¢ nomoubto kabenst Micro-USB-USB.

BHUMAHUE
Z i \ |He pekomeHayeTcsi nogknioyaTees Yepes BHelwHne USB-koHueHTpaTopsl, Tak kak apansep RNDIS,
peanun3oBaHHbI B npubope, MoXeT paboTaTb HEKOPPEKTHO.

BHUMAHUE
4 : \ | Onsa pa6otsl B OC Windows cneayeT yctaHoeuTb apavisep RNDIS. Opaiisep goctyneH 8 Web-
KOHMrypaTtope Ha cTpaHuLe 3arpy3ku Unm Ha cante owen.ua.

& plc210-demo - LuCl x 4+

& C @ ® Hezawmuweno | 172.16.0.1/cgi-bin/luci/ "
\/ |
VBN

plc200-demo

BbinonHuTe ayTeHTUUKaLNIO

Baenute normH v napons

WA none3osatens  root

MNaponk

PucyHok 6.1 — MmaBHas ctpaHuua Web-koHdurypatopa

Mo YMOJT4aHUIO NMA Nonb3oBaTend: root, napornb: owen

Mpn nepBom nogkntodeHmn k Web-koHdurypatopy Oyaetr npegnoxeHo Bocnonb3oBatbest MacTtepom
HacTpoukn. B panbHenwem ero MOXHO 3anyCTUTb BPYYHYHO C NOMOLLbK NyHkTa MacTep HacTpoWku
rmaBHOro MeHio Cucrtema.

OoB6po noxanosatk B BeB-uHTepdeiic koHdurypauwm yctpoiictea MNK200

PekomeHayeTcs BLINONHUTE HAYANEHYK KOHINMYPALMKD YCTPOICTEA C NOMOLL|EI MacTepa HacTpoitk. MacTep HacTpolikn N03BONAET BEINONHWTEL KOHGHIypaLID
OCHOBHBIX N3PaMETPOB YCTPOACTEA 33 HECKONLKD NPOCTEIX WAaros.

Bl moxeTe 3anyCTHTL 3TOT MacTep cefvac, Haxas KHOMEY HWAE, AW NO3KE, BblﬁpaB NYHET GMECTED HECTDDGKHD MeHK aCucTeman.

3anycTuTs MacTep HacTpoiiin  JETGINS

PucyHok 6.2 — 3anyck «MacTepa HacCTPOMKM» NPy NepBOM BKIIOYeHUUN YCTPOUCTBA

KoHdurypaums napametpos B MacTepe HaCTpOWKM pasfeneHa Ha criegytoLlme warm:
* BbIOOp A3bIKa YCTPOWCTBA;
* yCTaHOBKa Napons JocTyna K yCTPONCTBY;
*  KOHQUrypaumsi napamMeTpoB XOcTa (MMsi yCTPOMCTBA);
* HacTpoWnka AaTbl U BpEMEHW, B TOM Yncre KoHdurypaums knveHTa u cepeepa NTP;
* BbIGOp CXeMbl CETEBLIX NMOPTOB;
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* HacTpoWKa ceTeBbIX MHTEPKENCOB;
* HacTtpouka cnyxbbl FTP;
* HacTpoWnka npaBun MexceTeBoro akpaHa (Firewall).

m NMPUMEYAHUE

Pabota c MacTepom HacTpoMKu NogpobHo onncaHa B AoKyMeHTe Kpamkoe onucaHue OCHOBHbIX
¢yHKUut Web-uHmepgbelica yrnipaeneHusi ycmpoutcmea [1/1K210 Ha cTpaHuue npubopa Ha canTe

owen.ua.

6.2 YnpaBneHue AOCTYNoOMm
JTiobble oTkpbITEle NOPTbl BO BHewWwHo ceTb (WAN) MoryT npeacrtaenaTbh yrpody 6e30macHOCTM, NMO3TOMY
HeobxoaMMa 3almTa 4oCTyna K KOHTPOnepy.

JlokanbHbI M yganeHHblh JocTyn HacTtpauBaetca B Web-koHdurypatope Ha cTpaHuue YnpaBneHue
rmaBHOro MeHio Cucrtema.

UBEEH

CocToaxue b

Cucrema v

OBuyue HacTpoiikin
Bpema
YnpaBneHue
Cropoxesoi Taimep
MoHTupoBaHne pasfenos
PezepBHoe KONUpoBaHHE
OBHoBNeHNe NpoLUMEKH
TepmuHan
Mepeaarpyaka
MacTep HacTpoliku

MK »

Cryse b

Cets b

Cratuctuka b

Beiiiti

plc200
MNapons yeTpoiictea [octyn no SSH SSH-knroun

Maponb ycTpoiicTBa

Maponke "

TMoaTBepKAEHUE Napona

COXPaHWTL

PucyHok 6.3 — CtpaHuua «YnpaBneHue»

Ha CTpaHuue «yl'lpaBJ'IEHMe» OOCTYNHbI TPU BKINagKku:

* naponb YCTPONCTBA — U3MEHEHME Naporns AN Nonb3oBaTens «rooty;
« poctyn no SSH — HacTpoliku cepepa Dropbear, koTopbIi NpegocTaBnsaeT 4OCTYN K yCTPOMCTBaM Mno
npotokonam SSH n SFTP;
*  SSH-kntoun — gobaeneHue nybnmyHbix OpenSSH kntoven (.pub).
Hoctyn k FTP-cepBepy HacTpamBaeTca Ha BOCcbMOM Liare Mactepa HacTpomku. B ganbHeriwem naporb
MOXHO M3MeHUTL Ha cTpaHue FTP B meHio Cnyxo6bl.

HacTtpoitkn FTP

Brntounte ciyxby FTP

WmA nonbaoearens  fip

Mapone  ees

Lomalunwii katanor Jmntj/ufs/home/ftp v

PucyHok 6.4 — Mactep HacTpounku. Hactpouka FTP

NMPUMEYAHUE
m HacTpoiika goctyna k crnyx6am koHTponnepa nogpobHo onucaHa B 4okyMeHTe Kpamkoe onucaHue

0CHO8HbIX QpyHKyul Web-unmepdgbelica ynpasneHusi ycmpoticmea [1/1K210 Ha cTpanuue npubopa Ha
caunTe owen.ua.
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6.3 ObHoBnNeHne BcTpoeHHoro MO kKoHTponnepa

BctpoeHHoe MO koHTponnepa MoXXHO 06HOBUTL OQHUM M3 CMOCOBOB:
+ obHoBneHune Yepes WEB-koHdurypatop;
* annapartHoe OOHOBNEHNME.

NMPUMEYAHUE
|I| AkTyansHoe O ansa koHTponnepa AOCTYMHO Ha canTe owen.ua.

[ns obHoBneHus BctpoeHHoro MO ¢ nomolsto WEB-koHurypatopa criegyert:
1. [MoaknounTb KOHTpONNep B ceTb Ethernet, B koTopon HaxoguTcs nonb3oBaTtenbckuin MK, nnn
Hanpsimyto Kk MK ¢ nomoLubio kadens Micro-USB-USB.
2. 3antn B WEB-6pay3sepe Ha cTpaHuuy nprbopa, BbibpaTth Bknagky O6HoBReHue NpoLwnBKU
rnmaBHOro MeHo Cucrtema.
3. BbibpaTtb cann npowmsku (dopmat *.bin).
NPUMEYAHUE
El Mo ymonyaHuio nonb3oBaTenbCckMe HaCTPOVKM U AaHHbIe coxpaHsatoTes. YTobbl copocnTs BCe
HaCTPOWKM K 3aBOLACKOMY COCTOSIHUIO, crieflyeT BbibpaTh OyHKUMIO YOasiumb HacmpouKu
npubopa.
4. Haxartb kHonky lMepe3arpy3nTb yCTPOMCTBO M OOGHOBUTbL NMPOLLUNBKY.

5. [HoxpaTbcs 3ByKOBOro curHana (Bpems oxugaHus — 1 MuHyTa), CUrHanM3upyroLLero o Havarne
06HOBMNEHWs NpoLmBku. [NpoLiecc 06HOBNEHUS 3aHUMAET OKOMo ABYX MUHYT. [ocrne okoH4YaHus
npubop n3gacT TpU KOPOTKUX 3BYKOBbLIX CUTHana.

[ns annapaTtHoro o6HoBNeHus BcTpoeHHoro MO cnepyer:
1. OtdopmaTtmpoBatb Hakonutens microSD o6bemom He meHee 512 Mb6ainT B channosyto cuctemy
FAT16 unu FAT32.

NMPUMEYAHUE
EI HakonuTtenb gonmkeH cogepxaTb TOMbKO OAUH pasaen u UMeTb CTUMb Tabnuubl pasaenos
MBR.

2. TlomecTuTb dann NpoLmBkM ¢ UMeHeM plc200f.bin B KOPHEBYIO ANPEKTOPUIO HAKONUTENS.
NMPUMEYAHUE
Ecnu HoBas npolwmBKka MMEET NpUHLMNUanbHble OTINYUA OT TEKYLLEr, cnegyeT NoOMeCcTUTb B

KOpPHEBYH AMPEKTOPUIO HakonuTens davin reset_plc (BXxoonT B COCTaB apxvBa NPOLUMBKK),
4YTOObI COPOCUTL BCE HACTPOMKU K 3aBOSCKOMY COCTOSIHUIO.

MoAKMoYNTL HAKOMUTENb K KOHTPOSIEpY.
OTKNIOYMTb NUTaHME KOHTpOrepa.
3axaTb CEPBUCHYHO KHOTKY.

BkntounTb NUTaHMe KOHTpornepa.

Hoxpartbes OAHOKPAaTHOro 3ByKOBOIo CurHana n otnyCtutb CEPBUCHYH KHOIKY. I'Ipou,ecc 06GHOBMEHMS
3aHMMaeT OKOJ10 ABYX MUHYT. Mocrne okoH4YaHus I'Ipl/l60p Mn30acT TP KOPOTKMX 3BYKOBLIX CUrHana.

No o ko

BHMMAHUE
4 ” \ | B crniyyae nospexaeHua ganna BctpoeHHoro MO KOHTponnep u3naet HernpepblBHbIA 3BYKOBOW CUrHar
ONUTENBHOCTBIO 5 CEKYHA M 3arpyaeTcs ¢ NpexHen sepcuen BcTpoeHHoro MO

6.4 BocctaHOBnNeHue 3aBOACKMX HAaCTPOeK

ﬂ,J‘IFI BOCCTaHOBJIEHUA 3aBOACKMX HACTPOEK creayeTt:
*  OTKpbITb Web-koHdurypaTop;
. I'Iepel7ITI/I Ha CTpaHuuy PGSGPBHOG KonunpoBaHue rnaBHOro MeHio CVICTeMa;
¢ HaXaTb KHOMKY BbINnonHuThb poOC.

® ‘I'IPEHYI'IPE)K,D,EHI/IE

CeteBble HaCTpOVIKM TaKXe BEPHYTCA K 3aBOOCKMUM 3HA4YEHUAM.

6.5 [locTyn B KOHCOSMb

Onsa poctyna k OC koHTponnepa B Web-koHdurypatope cneayert:
1. OTkpbITb cCTpaHmuy TepMuHan rnaBHOro MeHio Cucrema.
2. HaxaTtb OTKpbITb TEepMUHaN B OTAEJIbHOM OKHe.
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3. TpuHATb uckntoyeHns 6esonacHocTn bpay3epa ang paboTbl C HEM3BECTHBIM cepTudpmkaTom SSL.

6.6 3arpy3ka npoekra ¢ SD-HakonuTens

[ns obHoBneHus npoekta ¢ SD-Hakonutensa cnegyer:
1. OTtdopmatmpoBatb HakonuTenb B pannosyto cuctemy FAT16 unu FAT32.
2. Cospatb KaTtanor ¢ HassaHmeM app.plc200 B KOPHEBOW OUPEKTOPUN HAKOMNUTENS.
3. CxomnunupoaTb npoekt CODESYS (Bknagka Komnunsyusi, komanga Komnunsyus).
4

Cospgatb 3arpy3odHoe npunoxerHne B CODESYS (Bknagka OHnatiH, komaHaa Co3damb
3az2py304YHOe NMpusioXkeHue), B okHe CoxpaHumb Kak ykasaTb NyTb K Narke.

|I| NMPUMEYAHUE

[MonHbIN NyTb K Nanke He AOMKEH codepX)aTb CUMBOSbI KUPUNNULbI, Nanka AomKHa
HaxoamMTbcA Ha xecTkom gucke K.

5. Copepxvmoe co3gaHHOM Nanku (HO He caMy narky) NnepeHecTy B Nanky HakonuTens, Co3aaHHyo

paHee.

6. [MogknounTb HakonUTENb C NOMNb30BaTENBLCKON NPOrpamMmMon K 06eCTOYEHHOMY KOHTPOSepYy.
7. TMepesectn Tymbniep B nonoxeHne CTOMN v nogate nuTaHue.
8. [Hoxpgatbcsa KOpOTKOro 3ByKOBOro curHana. MNMpoekt OyaeT 3anyLueH.

6.7 PaboTta npubopa c CODESYS V3.5

BHUMAHME
4 : \ | JokymeHTauus no pabote koHTponnepa ¢ CODESYS V3.5 npvBeaeHa Ha caiiTe owen.ua.

[nsa Hayana paboTel ¢ npubopom B cpefe nporpammupoBanns CODESYS V3.5 crnepyer:
1. Ckauatb 1 yctaHoButb CODESYS.

NMPUMEYAHUE
|I| KoMnnekT nocTaBku BKITHOYAET NMLIEH3UIO HA CrieayoLwme KOMMOHEHTbI:
* Modbus TCP Master;
* Modbus TCP Slave;
* Modbus Serial Master;
* Modbus Serial Slave;
* Web-visu;
*« OPC UA.

2. Ckavatb 1 ycTaHoBUTb apxuB penosutopuss CODESYS Repository Archive V3.5 SP4.
3. 3anyctute CODESYS u yctaHoBuTb TapreT-cpann ¢ Bknagkm CODESYS

a. 3anyctute CODESYS V 3.5 u BbibepaTtb B MeHt0 MUHCTpyMeHTbI NyHKT MeHeaep nakeTos.
b. HaxaTtb kHoNKy YcTaHOBUTL U BblbpaTh nakeT OwenTargets-3.5.package.
c. BbibpaTb pexxum NonMHOM ycTaHOBKM U HaxaTtb KHOMKy Next.

4. Cospgatb npoekT B npunoxeHnn CODESYS, BbibpaB coOTBETCTBYHOLWMIA LWAGNOH MogmMdukaumm
npubopa.

5. YcrtaHoBWTbL coeguHeHune npubopa co cpegon nporpammmpoBaHms CODESYS.
m NPUMEYAHUE

Mpnbop noakntodaeTcs k cpege nporpammmpoBaHms CODESYS uvepes nHtepdericsl USB
Device unu Ethernet.
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7 TexHunyeckoe obcnyxmBaHue

7 TexHU4yecKoe obcnyxumBaHue

Bo Bpemsi BbINOMHEHUS paboT MO TEXHUYECKOMY OBCNYXXMBaHUIO KOHTpOrnepa crnegyet cobniogatb Mepbl
6e3onacHoCTK.

TexHUYecKMn OCMOTP KOHTposnsiepa npoBoAuTCs 06GCMYyXMBaOWMUM NEPCOHANoOM He pexe OAHOro pasa
B 6 MecsiLEB U BKOYaeT B cebsi BbINONHEHWE CreayoLLMX onepawuuii:

*  0YMCTKA KOPMYCa M KNEMMHbIX KOMOAOK KOHTPOsepa OT Mbin, rpsiavu U MOCTOPOHHUX NPEAMETOB;

* npoBepka 3apsaa 6atapen no uHankatopy G2 (korga npnbop HaxoauTcst B pabovem pexxume);

* MpoBepka KayecTBa NOAKIOUYEHNS BHELLHUX CBA3EN.

OBHapyxeHHble BO BpeMsl OCMOTpa HeloCTaTku criedyeT HemMeaIeHHO YCTPaHUTb.

8 MapkupoBka

Ha kopnyc npubopa HaHeCeHbI:
* HauMMeHoBaHue npunbopa;
* cTeneHb 3awmThl kopnyca no ACTY EN 60529;
* HanpsbkeHue NUTaHus;
* noTpebnsiemast MOLLIHOCTh;
* Knacc 3awmTbl OT nopaxeHus anektpuyeckum Tokom no ACTY EN 61140;
* 3HaK COOTBETCTBUHA TEXHUYECKUM pernameHTam;
* 3aBopckon Homep npubopa;
* MAC-agpec.

Ha noTpeGutenbckyto Tapy HaHeCeHb!:
* HauMMeHoBaHWe npubopa;
* 3HaK COOTBETCTBMUSI TEXHUYECKUM perfaMeHTam;
 3aBOACKOW HoMep Npubopa;
 [aTa M3roToBneHusi npubopa.

9 YnakoBKa

YnakoBka npubopa npoussoanTtcs B cooteetrcTaum ¢ ACTY 8281 B nHanBmayaneHyo noTpedutensckyto Tapy,
BbIMOTHEHHYO M3 rOPUPOBaHHOIO KapToHa. lNMeped momelleHMeM B MHOUBMAYarbHYK NOTPebUTENbCKYH
Tapy Kaxgbli Tpubop JOMKEH YNakoBbIBATLCA B MAKET U3 NMOMMITUNIEHOBOW MMAEHKM.

YnakoBka npubopa JomkHa COOTBETCTBOBATb [OKYMEHTAUMU NPEeanpuUsSTUS-M3roToBUTENS M obecneynsatb
COXpaHHOCTb Npubopa Npu XpaHeHUN N TPaHCNOPTUPOBAHNN.

,D,OFIYCKaeTCFI ncnosnb3oBaHMe Apyroro Bnaa ynakoBsku no corfiacoBaHuio C 3akaz4ymnkom.

10 TpaHcnopTupoBaHue U XpaHeHUue

MpuGop OomkeH TPaHCMOPTUPOBATLCA B 3aKPbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHbIX cpedcTBax
Tapa [ormkHa KpenUTbCS COrnacHo npaesunam, eNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCMopTa.

TpaHcnopTMpoBaHne NpUBOPOB AOMKHO OCYLLECTBRAATLCS NPU TEMMEPaType OKPYKaloLEero Bo3ayxa oT MUHYC
25 po nntoc 55 °C ¢ cobrntogeHnem mep 3aluThl OT yAapoB 1 BUGpaumi.

MpuGop crneayeT NepeBo3nTb B TPAHCNOPTHON Tape MOLWTYYHO UMK B KOHTEHepax.

MpuGopbl AOMKHBI XPaHUTLCS B Tape M3roToBMTEeNs Npu Temneparype okpyxatollero sosayxa ot 5 go 40 °C s
oTannMBaeMbIxX XpaHUnuax.B Bozgyxe He OOMKHbI MPUCYTCTBOBATbL arpeccuBHbIE NMPUMECH.

MpuGop crneayeT XpaHUTb Ha CTemnnaxax.
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11 KomnnekTHoCTb

11 KoMnneKkTHOCTb

HanmeHoBaHue KonuyectBo
KonTponnep MNMJIK200 (ncnonHeHue B COOTBETCTBUM C 3aKA30M) 1 WwT.
Kabenb Micro-USB-USB 1.8 m 1w
Kabenb RJ45-RJ45 1w
KomnnekT 3arnyLek Ans noptos 1K
Knemma 2EGT-5.0-002P-14 1wt
MacnopT v rapaHTUNHLIN TanoH 1 aks.
KpaTtkoe pykoBoaCTBO 1 aka.
BbICTpbIN cTapT 1 k3.

NMPUMEYAHUE
MsrotoButenb octaBnseT 3a cobor NpaBo BHECEHUS AOMOSIHEHNI B KOMMIIEKTHOCTb Npnbopa 6e3

yBeaAOMIeHNA Unmn corrnacoBaHnA C Nonb3oBartenem.

[i]
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